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BBenenue

Honss 4wmcima mnoxapoB, mnpouzomenqmuux B Poccuiickont  ®Denepanuun
OT AJIEKTPUUYECKUX HU3JCIIUM U YCTPOMCTB B 3JaHUAX U COOPYNKEHHUSIX, OT OOIIEro
Yyyclia TMOXApOB B 3JaHUSAX U COOPYKEHUSX OCTAeTCSd CTA0MJIBHO BBICOKOM
u cocrtasisier 6osee 34 %.

Haubosnbiiee yuciio moxkapoB OT IEKTPOOOOPYIOBAHUS €XKETOAHO MTPOUCKXOTUT
Ha oOBeKTax »Kuioro cekropa. Mx pons cocraBiser nopsiaka 74 % ot oOumiero
KOJIMYECTBA MOKAPOB M0 AEKTPOTEXHUUECKUM MPUUUHAM.

OcHOBHasi 4acTh MOTMOIIMX JIIOJAEM Ha MOXKapax OT 3JIEKTPOOOOPYIOBAHUS
INPUXOJUTCS HA MOXKapbl B 3[JaHUSIX U COOPYKEHUSAX JKWIOro cekropa — 94,8%
OoT 00mIero 4ymciia MOTHOMMX Ha TOXKapaxX, BO3HUKIIUX IO AJIEKTPOTEXHUYECKUM
MpPUYMHAM.

Cpean BHIOB OOBEKTOB KHIJIOIO CEKTOpAa HAaMOOJbLIEE KOJUYECTBO IMOXKAPOB
OT DJJIEKTPOU3ACIUNA M YCTPOWCTB €XKEroJHO MPOUCXOAUT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTHUPHBIX JKWJIBIX JoMax U coctaBiusier okoimo 43 % wu 33 %
COOTBETCTBEHHO.

B 3nmaHuaxX W coopyXeHHMSX OOIIECTBEHHOIO Ha3HA4Y€HUs JAOJS IO0XKapoB
OT 3JIEKTpOooOOpyJoBaHUs cocTaBuwia Oonee 52 % oT oOiiero uwucia MOXapoB
Ha JAHHBIX O0BEKTAX.

Jong uymcna mnoruOmumx JroJed Ha MoXapax oOT dJIEKTPOOOOpyAOBaHUS
B OOIIECTBEHHBIX 3JaHUAX coctaBmwia 19,0 % oT o0miero 4mciaa HOTHONIMX Ha
N0’Kapax Ha TAHHBIX 00BEKTaX.

Pacnipenenenus  3HaueHUM — MOKas3aTeled  OOCTAaHOBKM € MOXapamu,
npouzomieqmumMu B Pocculickoit @enepannn B nepuoa 2016-2021 ronos B xuiaom
CEeKTOpPE M 3JIaHUSX U COOPYNKEHUSX OOIIECTBEHHOIO HAa3HAYEHHS, MCTOYHHUKOM
BO3HMKHOBEHHUS KOTOPBIX SIBJSUIOCH  BJIEKTPOOOOpYJAOBAaHHE, IO CyOBEeKTam

Poccuiickoit @enepanuu npeacraBieHsl B Tadbnumax 1 u 2.



Taoauna 1
Pacnpenenenue 3HaveHunii mokaszareseil 00CTAHOBKH € MOKapaMHu,
npousomenmumu B Poccuiickoit @enepanun B nepuoa 2016-2021 roxos

B JKHJIOM CEKTOpP€, HCTOYHUKOM BOSHUKHOBCHHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPo00Opya0BaHue, o cyobekTam Poccuiickoii @enepauun

Kou-Bo Toas Ilorudmao Toas
Peiitunr Cyobext PO MOKapoB, % > | PediTuHT Cyobekt PO Jofei, % i
e/l ° qeJ. °
1 MockoBckas 00J1acTh 16 861 7,63 1 MockoBckas 001acTh 740 6,71
2 Pecry6mxa 8304 | 375 2 CBepiuIoBCKas 061acTs 417 | 378
bamkoprocran
3 UensiGuuckas 061acTs 6728 3,04 3 Pecnybamka 382 3,46
BamkopTocTan
4 Hpxytckas o6nacts 6 599 2,98 4 UpkyTtckas o0xacTb 358 3,25
5 Jlenunrpasckas o0nactb 6 456 2,92 5 Jlenunrpasnckast 00acTb 342 3,10
6 r. MockBa 6 047 2,73 6 Kpacnosipckuii kpaii 342 3,10
7 Kpacnosipckuii kpaii 6017 2,72 7 HoBocubupckast obmacts 297 2,69
8 KpacHomapckuii kpait 5905 2,67 8 Hwmxeropozackas obnacts 275 2,49
9 CaeputoBckast 0071aCTh 5696 2,57 9 YensOunckas 001acTh 272 2,47
10 Camapckas 001acTh 5573 2,52 10 PoctoBckas 06sacthb 256 2,32
11 Pecnybnmka Tatapcran 5400 2,44 11 Kpacnomapckuii kpaii 244 2,21
12 HoBocubupckas obnacts 5301 2,40 12 TromeHcKast 001aCTh 233 2,11
13 [Ipumopckuit kpait 5164 2,33 13 [epmMckwii kpaii 232 2,10
14 KemepoBckas obnactsb - 4945 223 14 Kemeposckas obnactb - 230 2,09
Kysbacc Kysbacc
15 Hwmxeropojckas odiaacth 4 823 2,18 15 Camapckas 001acTh 221 2,00
16 Anraiickuil kpait 4587 2,07 16 Pecny6nmka Tatapcran 214 1,94
17 PocroBckas o6macTb 4329 1,96 17 CaparoBckasi 00J1acTh 204 1,85
18 XabapoBckuii Kpait 3998 1,81 18 XabapoBckwii Kpaii 200 1,81
19 CapatoBckas 00J1acTh 3 864 1,75 Cpemnee no cybnexram 195,8
Ypaabsckoro PO
20 Boponexckas 061acTh 3819 1,73 19 TBepckast 001acTh 191 1,73
21 ITepmckuit kpait 3750 1,69 20 Bourorpazckast obnacts 185 1,68
22 Bounrorpanckas obnactb 3706 1,67 21 [Ipumopckuit kpait 182 1,65
Cpennee no cyobexkram
23 OpeHOyprckas 00J1acTh 3653 1,65 IpuBo:kckoro GO 179,5
Cpennee mo cyobexkTam N .
Vpaabckoro DO 36323 22 Anraiickuii kpait 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kupogsckas o6macTh 173 1,57
25 TroMeHcKkast 00J1aCTh 3459 1,56 Cpennee no cyorexram 172,3
Cudupckoro ®0O
Cpennee no cybnekram | 5 4y 4 ¢ 2 BopoHexcKan 06IacTs 168 152

Cubupckoro ®0O




Koa-Bo

IToruo.io

PeiiTunr Cyobext PO M0KAPOB, I[(();m, PeiiTunr Cy0bekT PO Jroaei, I[(();m,
ell. ° yeJl. °
Cpennee no cydobexkTam
TpuBomkckoro GO 33972 25 OpeHOyprekas 00J1acTh 161 1,46
26 OmMckast 0051acTh 3130 1,41 26 Omckast 0051acTh 156 1,41
g7 | Xamms-Mancmiickuitasr. |50, |3 | 97 r. Mockea 151 | 137
OKpyT - FOrpa
Cpennee no cyobexram
IentpaabHoro O 2 898,7 28 Yamyprckas PecrryOimka 145 1,32
28 Bnagumupckas 001acts 2 687 1,21 29 Ilen3enckas o01acThb 142 1,29
Cpennee no cyomektam | ) 544 ¢ 30 ButauMupceKas 061acTs 142 1,29
Poccuiickoii @egepauun
29 TBepckas obnactb 2418 1,09 Cpennee no cy6nextam 1384
HenTpassHoro @O
Cpennee mo cyobexkTam
10sxH0r0 PO 2282,1 31 Kypranckas obmactsb 130 1,18
30 CTaBponoIbCKUH Kpait 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckast obnactb 2128 0,96 33 Bosnorosckas oonactb 130 1,18
32 VBaHOBCKAs 06IACTD 2126 0,96 Cpennee no cydmexram |, 4
Poccuiickoii @enepaunu
33 [en3enckas obnacTb 2075 0,94 34 Hosroposckas o06mactsb 129 1,17
34 Kuposckas obmacts 2 057 0,93 35 TamboBckas obmacts 127 1,15
35 VIIBAHOBCKast 001aCTh 2046 0,92 36 Pecniyomuka Caxa 122 111
(AxyTus)
36 Yamyprckas PecrryOmimka 2012 0,91 37 3abaiikanbckuit Kpan 121 1,10
37 3abaiikanbCKuil Kpan 2 006 0,91 38 PecniyOnuka Bypsitus 121 1,10
Cpennee no cydobekTam 1922,6 39 Uysamickas Pecrrybmika - 119 1,08
Cesepo-3anagnoro @O UyBamms
38 TamboBckast 001acTh 1918 0,87 40 r. Caskt-IletepOypr 118 1,07
39 Pecriybuxa Caxa 1882 | 085 | 41 Y bsHOBCKAs 0GTACT 14 | 1,03
(SlxyTus)
40 JIumntenikas ob6nacts 1 807 0,82 42 Kamy»xckast o6macTb 112 1,02
Cpennee no cydobexkTam
41 Tynbckast 0bnacTh 1801 0,81 IOmnoro ®O 110,8
42 Amypckast 0061acTh 1754 0,79 43 Psizanckas obnactb 110 1,00
Cpennee no cydobekTam
43 Bpstackas obmactb 1736 0,78 Cesepo-3anannoro ®O 101,1
Cpennee no cyGnextam 1734,9 44 Tynbckas obnacts 100 0,91
JanbueBocTounoro ®O
44 Benropoackas obnacts 1730 0,78 45 AcTtpaxaHckasi 001acTbh 100 0,91
45 Apxanresbckas 0071acTh 1714 0,77 Cpennee no cy6nexram 86,9
JaabHeBocTouHoro @O
46 Pecmry6muka Kpeim 1714 0,77 46 Jlurerkast 00JIacTh 86 0,78
47 Pecniy6nuka Bypsitus 1702 0,77 47 Amypckast 0051acTb 85 0,77
48 MypMasckas 061acTs 1668 | 075 4y | Xamre-Mancuiickuiiast. | g, 0,74
oKpyT - FOrpa
49 Boorojckas o01acth 1 664 0,75 49 Benroposckas 00macTb 81 0,73




Koa-Bo Toas Iorudmao Toas
PeiiTunr CyobexT PO M0KApPOB, Y > | PeddTHHT Cyo0bekT P® JIof1ei, % ’
el. ° yeJ. °
50 Hysamckas PecriyGmuka - 1636 0,74 50 CraBponoibCkui kpait 80 0,73
Uysamus
51 Ps3anckas o0sacThb 1519 0,69 51 Kypckas ob6nacth 80 0,73
52 SpocnaBckas 00JacTh 1491 0,67 52 Pecnyonuka MopaoBust 79 0,72
53 Kanysxckas obnactb 1472 0,67 53 WBanoBckas obsacts 78 0,71
54 ActpaxaHcKas 00J1acTh 1 468 0,66 54 BpstaCcKas obnacts 77 0,70
55 Kypckas oGmacts 1435 0,65 55 Pecmy6muka Kpemv 77 0,70
56 Tomckast 001acTh 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hosroposckast o0mactsb 1414 0,64 57 OpioBckast 00s1acTb 72 0,65
58 Pecny6nnka MopnoBust 1362 0,62 58 Pecnyonmka Kapenust 70 0,63
59 Pecniy6nuka Jlarectan 1330 0,60 59 [ckoBckas obmacts 69 0,63
60 Pecny6imka Kapenns 1307 0,59 60 SIpocnaBckast 00J1acTh 69 0,63
61 CMmoreHckas 001acThb 1305 0,59 61 Tomckast 061acTh 67 0,61
62 Pecnybnnka Xakacus 1226 0,55 62 CmMoreHckast 00J1acTh 63 0,57
63 IIckoBckast 06acThb 1204 0,54 63 Pecny6imka Xakacus 60 0,54
64 Pecrry6mka Komu 1 149 0,52 64 Pecrry6imka Mapwuit On 52 0,47
65 UYeuenckas Peciybnmka 1103 0,50 65 KocTtpomckast 06macthb 45 0,41
66 CaxanuHckast 00J1acTh 1 088 0,49 66 CaxanuHckas 00J1acTh 43 0,39
67 OpioBekas oGnacTh 1051 | 047 67 Hmano-Heneuuii apr. 41 0,37
OKpyT
68 Pecriy6inka Mapwuii On 1 006 0,45 68 PecniyOnnka Jlarectan 31 0,28
69 KocTpomMckas 061acTh 954 0,43 69 Kamununrpancxas 28 0,25
o0JacTb
Cpennee mo cydobexkTam
Cesepo-KaBka3sckoro 899,3 70 Kamuarckuit xpait 27 0,24
L0J0)
70 Kammnunrpacas 871 0,39 71 EBpeiickas aBT. 001acTh 25 0,23
o0nacTpb
71 Kabapauno-baikapekas 771 0,35 72 Pecrry6nuka TriBa 23 0,21
PecnyOimka
. Cpennee o cydobexkram
72 HAmano-Hexeui as. 739 0,33 Cesepo-Kagkasckoro 20,4
OKpyT
L0J0)
73 Pecniy6nnka TriBa 569 0,26 73 MypmaHcKast 00JIaCTh 20 0,18
74 Kamuatckwii kpaii 514 0,23 74 Maragasnckast 001acTh 20 0,18
75 PecniyGimka Anpirest 500 0,23 75 PecrryOnuka Anrait 17 0,15
76 EBpeiickas aBT. o0nactp 495 0,22 76 Kabapmno-banxapexas 16 0,15
PecnyOinka

77 Pecnybnuka Anraii 450 0,20 77 r. CeBacTormnosnb 12 0,11
78 Pecry6maxa Cepepras 435 0,20 78 PecniyGimmka Anpirest 10 0,09

OceTus - AraHus




Kou1-Bo Toas Iorué.o Toas
PeiiTunr Cyobext PO M0KApPOB, Y > | PeddTHHT Cyo0bekT P® JIof1ei, % ’
ell. ° yeJl. °
79 MaragaHckas 001acTh 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09
80 r. CeBacTonoib 367 0,17 80 Yeuenckas PecryOiuka 6 0,05
81 PecryOmnuka Murymerns 283 0,13 81 Pecnry6mnuka Murymerus 5 0,05
82 Pecry6ika Kanubixus 268 0,12 82 Pecrybmixa Cesepras 4 0,04
Ocerus - AnaHus
83 Kapauaeso-Hepxeccian 179 0,08 83 Pecrry6mka Kanmbikns 2 0,02
PecnyGunka
84 Henenxwii aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
85 YyKkoTcKuii aBT. OKpyT 75 0,03 85 Kapauaeso-Hepkeccras 1 0,01
PecnyOinka
Tabauna 2
Pacnpenenenue 3HaveHunil mokaszareseil 00CTAHOBKH € MOKapaMHu,
npousomenmumu B Poccuiickoit @enepanun B nepuoa 2016-2021 roxos
B 3/IaHUAX, COOPYKCHUAX 061H€CTB€HHOFO Ha3HA4YCHUs,
HCTOYHUKOM BOZHHKHOBCHHUS KOTOPbIX ABJIAJIOCH 3JIeKTp0060pyHOBaHHe,
no cyobexkram Poccuiickoii Pexepanun
Koa-Bo Toas IToru6mao Toas
PeiiTunr Cyobext PO MOKapoB, % > | PediTuHT Cyobext P® JI07ei, % ’
ell. ° qeJl. °
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Tpumopckuii kpait 7 8,24
4 Kpacnomapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecmy6nuka Bamkoprocran 561 3,00 5 UpkyTckas obnacth 5 5,88
6 Kpacnosipckuii kpaii 545 2,91 6 Owmckast 0b1acTh 5 5,88
7 Hpxytckas obnactsb 545 2,91 7 AcTpaxaHcKas 00J1acTh 4 4,71
8 IIpumopckuii kpait 520 2,78 8 HAmano-Hexeui as. 3 3,53
OKpYyT
9 YensgOunckas 001acTh 509 2,72 9 Pecny6iinka TriBa 3 3,53
10 XabapoBckuil Kpan 502 2,68 10 Kpacnosipckuii kpait 2 2,35
11 HoBocubupckast obmacts 442 2,36 11 YensOuHckas 001acTb 2 2,35
12 Camapckas 00macThb 399 2,13 12 HoBocubupckast obmacts 2 2,35
13 PocToBckas o0iacth 367 1,96 13 PocroBckas o0nacth 2 2,35
14 Pecny6nuka Tarapcran 343 1,83 14 CapatoBckast 0011acTb 2 2,35
15 XanTsl-MancHiCKuii aET. 314 1,68 15 Hkeropockas 061actb 2 2.35
oKpyT - FOrpa
Cpennee nmo cydobekTam
16 CapaToBckast o0macTb 309 1,65 Cubupcroro O 1,8




Koa-Bo

Tloru6.10

PeiiTunr Cyobext PO M0KapPoB, )j[(();m, PeiiTunr Cyobekt POD Jrojei, )j[(();m,
ell. ° yeJl. °
17 Omckas 001acThb 294 1,57 Cpennee no cybnexram 1,6
HenTpassuoro ®O
18 Hwmxeropojckas odbnacte 292 1,56 16 PecnyGiuia 1 1,18
Bawkoprocran
19 Kemepockas obnacts, - 291 1,55 17 Xabaposcxmii kpaii 1 118
Kysbacc
20 Bourorpazckast obnacte 283 1,51 18 Camapckas o0nacTb 1 1,18
Cpennee o cyobekram
Cubnpexoro ®O 281,7 19 Bourorpazckast obnacts 1 1,18
21 Anraiickuit kpait 270 1,44 20 Anraiickuii kpait | 1,18
22 [epmckuii xpait 269 1,44 21 ITepmckuii kpaii | 1,18
Cpennee no cydobexkram 263.0 Cpennee no cyobexkram 1.0
Ypauabckoro @O ’ Ypaubckoro @O ’

23 Boponesxckas 00nacTb 260 1,39 22 Boponexckas 00nacTb 1 1,18
Cpennee no cydobexkram 254.2 Cpennee mo cydobekTam 1.0
enTpanasuoro @O ’ I0:xHOr0 @O ’

24 Tiomenckas o61acTs 242 129 Cpennee " quﬁ"e'm”“ 1,0
25 Pecmry6nuka Kpsim 241 1,29 23 CepanioBckas 00J1aCTh 1 1,18
Cpennee mo cydobekTam
TpuBoakckoro ®O 230,3 24 Amypckas o0nacTb 1 1,18
26 PecnyOimmka Caxa (AxyTus) 228 1,22 25 TBepckas o0xacTh 1 1,18
Cpennee no cydobexkTam
IOmnore ®O 222,6 26 Bomoronckas o6iactb 1 1,18
Cpennee o cyobexkram P@ 218,9 27 VYibsiHOBCKast 001acTh 1 1,18
27 Caeput0BcKasi 00J1acTh 216 1,15 28 Benropoackas obaactsb 1 1,18
28 Pecniy6nnka Jlarectan 211 1,13 29 Tam0GoBcKkas 00J1acTh 1 1,18
29 CraBponoibCcKuid Kpai 210 1,12 30 Ps3anckas obmacts | 1,18
30 Openbyprckas 00y1acTh 207 1,11 31 Pecny0imka Komu 1 1,18
31 3abaiikanbCkuil Kpaii 190 1,01 32 Kocrpomckas obacTb 1 1,18
Cpennee no cyon.exram 186,4 33 r. CeBacTONONb 1 1,18
JanbueBocTounoro ®O
32 ApxaHrenbckas 001acTh 185 0,99 34 PecniyOnmka Uarymerus 1 1,18
) . Cpennee no cyobexkram
33 SImano-Henenkuit aBT. OKpyr 182 0,97 JaabHeBocTouHoro ®O 0,8
34 Tomckas 0b61acTb 180 0,96 Cpennee no cyonekram 0,6
Cesepo-3anagnoro ®O
Cpennee mo cydobeKkTam
35 Jlenunrpackas 00J1acTh 177 0,95 TpuBomkcioro GO 0,6
Cpennee mo cydobekTam
36 Awmypckast 061acTh 171 0,91 CeBepo-Kapka3ckoro 0,1
L0
Cpennee no cydobexkTam . N
Cesepo-3anannoro ®O 165,0 35 Kpacnomapckuii kpait 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecny6nuka Tarapcran 0 0
38 Teepckas o6nacTh 154 0.82 37 | Xawre-Maucuiiciuii asr. 0 0

OKpyT - Orpa
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Koa-Bo

Tloru6.10

PeiiTunr Cyobext PO M0KapPoB, )j[(();m, PeliTuHr Cyobekt POD Jrojei, )j[(();m,
ell. ° Yell. °
Kemeposckas 00s1acTh -
39 PecnyOmnuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kupogckas obnacts 153 0,82 39 TromeHckast 06s1acTh 0 0
41 Y amyptckas Pecy0iuka 152 0,81 40 PecniyOnuka Kpeim 0 0
42 Bosorozckas o6macts 147 | 079 | 41 Pecniybaia Caxa 0 0
(Axytus)
43 Brnagumupckas o0macth 147 0,79 42 PecnyOnmka Jlarectan 0 0
44 SIpocnaBckas o61acTb 147 0,79 43 CTtaBponoiabCKUH Kpait 0 0
45 MypmaHckas 0051acTh 146 0,78 44 OpeHOyprckast 0051acTh 0 0
46 BpsiHckast oGnactb 139 0,74 45 3abaiikanbCkuil Kpaii 0 0
47 VYipsiHOBCKast 001aCTh 138 0,74 46 ApxaHreibckasi 001acTb 0 0
48 Ilensenckas obmacTh 135 0,72 47 Tomckast 06acThb 0 0
49 Benroponackas o6macth 134 0,72 48 Jlenunrpaackas obiactb 0 0
50 Yeuenckas Pecry6nuka 127 0,68 49 Kuposckast 061acThb 0 0
51 CaxanuHckas 001acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamboBckast 061acTh 124 0,66 51 Yamyprckas PecrryOnmka 0 0
53 Psasanckas obnacts 118 0,63 52 Brnagumupckas o0macth 0 0
54 Hysamcias Pecrybuica - 116 0,62 53 MypmaHckast 061acTh 0 0
Uypamus
55 Tynsckast 06macTs 115 0,61 54 SApocnaBckas o61acTh 0 0
56 Kypranckast obnactb 114 0,61 55 BpsiHckas obiacTb 0 0
Cpennee no cyor.exram 109.4 56 ITenzenckas obmacthb 0 0
Cesepo-KaBkasckoro @O
57 Pecnybnmka Kapenus 107 0,57 57 UYeuenckas PecrryOmnnka 0 0
58 Pecry6imka Xakacus 105 0,56 58 CaxanuHcKas 001acTh 0 0
59 Jnnenxas oGacTs 103 | o055 | 5o | ‘lysawcxasPeemyGmma- |, 0
Uysamus
60 Pecny6nka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OpJioBckast 0071aCTh 98 0,52 61 Kypranckas 001acth 0 0
62 Pecniy6nnka TriBa 97 0,52 62 Pecny6imka Kapenus 0 0
63 CMmoneHckas 061acTb 96 0,51 63 Pecny6nnka Xakacus 0 0
64 Kabapuitno-bakapckas 96 051 | 64 Jinenkas o6racts 0 0
PecnyOinka
65 HBanoBCcKas 00y1acTh 96 0,51 65 OpJioBcKkast 0071aCTh 0 0
66 Kocrpomckas obiacTb 96 0,51 66 CmoreHckast 0051acTb 0 0
67 Kypcxas o6macTs 94 050 | 67 | Kabapmmuo-bamkapckas 0 0
Pecnybnmka

68 Kannuunrpanckast o6acts 92 0,49 68 VBaHoBckas obnacth 0 0
69 Pecrry6nnka CeBepHast 80 0,43 69 Kypckas o6macts 0 0
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Koa-Bo Toas IMoruomo Toas
PeiiTunr CyobexT PO MOKAPOB, Y > | PeddTHHT Cyobekt PO JIoae, % ’
el. ° qeJl. °
Ocerus - Ananus
70 Pecry6amka Mapuit D 76 0,41 70 Kamunurrpanckas 0 0
00macTp
71 Kaykckas o6macts 75 0,40 71 Pecry6maxa Cepepras 0 0
Ocertust - Ananus
72 Pecny6nnka MopnroBust 74 0,40 72 Pecrybnmka Mapuit On 0 0
73 r. CeBacTorons 66 0,35 73 Kamyxckas ob6mactb 0 0
74 Hogsroposckas o6macTsb 62 0,33 74 Pecniy6iinka MopaoBus 0 0
75 Kamuatckuii kpait 58 0,31 75 Hogsroposckas o6macts 0 0
76 IckoBckas 00acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecryOnuka Anrait 48 0,26 77 INckoBckas 00macTb 0 0
78 PecniyGimka Anpirest 44 0,23 78 Pecnry6nmka Anrait 0 0
79 Maramanckast 001acThb 44 0,23 79 Pecny6nnka Anpires 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 Marananckasi 001acTb 0 0
81 Pecny6nuka Murymerus 31 0,17 81 EBpeiickas aBT. 00nactb 0 0
82 Pecny6imka Kanmpikus 22 0,12 82 Pecry6nmka Kanmpikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenxwii aBT. OKpyT 16 0,09 84 Henenxwii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0.06 85 KapauaeBo-Uepkecckas 0 0
PecnyOimka PecnyOnmka

C y4eToM HMHTEHCHBHOTO POCTa IHEPrOBOOPYKEHHOCTH HACEICHUS, KHIIBIX U
OOIIECTBEHHBIX 3/IaHWW, TEHJEHUHUA IO KOJHMYECTBY «IJIEKTPOTEXHUUECKUX)
M0KapoB, OYEBUIHO, COXPAHUTCS IMPU CYUIECTBYIOIIEM IOJOKEHUU MOXKAPHON
PO HUIAKTUKHY IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMsl CIOKWJIACh CHUTyallMsl, KOTJa 3JEKTPOOOOpYJAOBAHHE I1O

OO0JIbIIIeH YacTU HUKEM He 00CITY)KMBAETCS U HE KOHTPOJIMPYETCS C TOUKH 3PEHUS €ro
NOXKapHOW  TpoWIaKTHKK. DJIEKTPUKHM Ha  OOBEKTaX  3aHUMAIOTCA  €Tro
0o0CITy’)KMBaHUEM WM PEMOHTOM, KOTJIa YTO-TO BBIXOJMUT U3 CTPosi. B 3Toil CBs3WM,
OJIHUM W3 OCHOBHBIX BOIIPOCOB SIBIISICTCS OpTaHHW3allds CHCTEMAaTHYECKOM
PO HUIAKTUKHY TTOKAPOB OT IEKTPOOOOPYIOBAHUS KUIBIX U OOIIECTBEHHBIX 3aHHM
C IPUMCHEHUEM TEXHHUECKUX CPECTR.

B cootBerctBUM co cTaTheld 4 TexHuyeckoro periameHta TaMmoXeHHOTO Coro3a
«O 0Oe3omacHOCTHM HHU3KOBOJBTHOTO oOopymoBanus» (TP TC 004/2011),

HU3KOBOJIETHOE O0OpYJOBAaHHE JOJIKHO OBITH pa3pabOTaHO W HM3TOTOBJICHO TaKUM
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o0pa3oM, 4TOOBI MPU NTPUMEHEHUH €ro MO Ha3HAYEHHWIO U BBIMOJHEHUU TpeOOBaHUIA
K  MOHTaXy, OKCIUTyaTalud  (UCMOJb30BAaHUIO),  XPAHEHUIO,  IMEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIy)XHBAaHUIO 3TO 000py/IOBaHUE
obecreynBago: OTCYTCTBHE HEIOMYyCTUMOIO PHUCKAa BO3HUKHOBEHHS IMOBBIIICHHBIX
TEMIIepaTyp, IYTrOBBIX pa3psioB WM W3IYYEHUH, KOTOpbIE MOTYT TPUBECTH
K TOSIBJIGHUIO OIMACHOCTEH, OTCYTCTBHE HEIOIYCTUMOTO PHCKa MpPH MeperpysKax,
aBapUIHBIX PEKMMAaxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEIIHUX W BHYTPCHHHUX
BO3JIEHCTBYIOIUX  (pakTopoB. Takke B  JaHHOM  cTaTbe  OMpENEeNieHO,
YTO HHU3KOBOJBTHOE OOOPYIOBaHUE ITOJDKHO OBITh pa3pabOTaHO W HM3TOTOBIICHO
TakUM 00pa3oM, 4YTOObI OHO HE SIBJISIOCH MCTOYHUKOM BO3HHUKHOBEHHS IMOXKapa
B HOPMAJIBHBIX M aBAPUUHBIX YCIOBHUSAX paOOTHI.

B  OonpmmHCTBE — CcilydaeB, IIOCJIE  MOHTaXka, DJIEKTPOOOOPYIOBaHHE
HEe TmojBepraercss MNPOPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OoOCITYy’)KMBaHUI0O ¥  PEMOHTHO-TIPEAYNPEAUTENIbHBIM  MeponpusaTusiM.  OmHaKo
CO BpEMEHEM C HHUM HPOUCXOJAT OTpPUIIATENIbHbIE W3MEHEHMs. YXY/IICHUE
COCTOSIHUS 3JIEKTPOOOOPYAOBAHUS MPUBOAUT K HEPALUOHAILHOMY HCIIOJIb30BaHUIO
AIIEKTPUUECKOW SHEPTHM U TMOBBIINICHUIO YPOBHS IMOKapHOM OMACHOCTH, 4, 3HAYMT,
TpeOyeT 3a HUM CUCTEeMAaTH3UPOBAHHOTO HAOIOICHUS.

B cootBercTBUM ¢ DenepanbHbiM 3akoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O moxapHOl Oe3omacHOCTH», NPOPUIAKTHKA TI0XKAPOB — COBOKYIHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX Ha UCKIIOUYEHHE BO3MOKHOCTH BO3HHUKHOBEHUS
M0’KapoB M OTPAaHUYEHUE UX MTOCIEACTBUM.

[Tox cucrtemoii MpodUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHMUS
KWIBIX W OOIIECTBEHHBIX 3JaHWA TIOHMMAIOTCS PETYJSPHBIC, BBIMOTHSIEMBIC
o 3aIaHHOMN nmporpaMmme HaOII0ICHUS 3a AKCIUTYaTUPYEMbBIM
AIIEKTPOOOOPYI0BAaHUEM, MO3BOJISIIONINE OMPENETATh €ro (PaKTUYEeCKOe COCTOSIHUE,
NPOUCXOJAIINE B HEM TPOLECChl U MPOTHO3UPOBATh HU3MEHEHHE COCTOSHHS
MOJT BIMSIHUEM Pa3audHbIX (hakTopoB. Takue HaOMIOIEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JTFOICH.

[ToxapHass 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAUUTEIIHHOU
CTENEHU OIpPEAeNsIeTCs] COCTOSIHUEM SKCIUIyaTUPYEMOIO 3JIEKTPOOOOPYI0BaHUS

U DJIEKTPOYCTAHOBOK.
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OCHOBHBIM  HampaBlieHUEM B OOECMEYEHUU TMOXKApHOW OEe30macHOCTH
OKCILTyaTHPYEMOTO 3JIEKTPOOOOPYAOBaHUS SIBISETCS MAKCHUMAJIbHO BO3MOYKHOE
CHI)KEHUE BEPOATHOCTA BO3HUKHOBEHHUS IOXKapa OT JJIEKTPOYCTAHOBOK B LEJIIOM
Y OT OTAEIBHBIX AIEKTPUUECKUX U3/ICIIHM.

TaM, rie ecTb KOHTaKTHbIE COCAUHEHUS B DJIEKTPOCETSX, MPOLECC OKUCIEHUS
METAJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB W  TMOSBICHUS Je(PEKTOB
HENpepbIBEH. be3 10CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH W MHOATOTOBIEHHOTO
nepcoHana B OONBIIMHCTBE CIIy4aeB HEHCIPABHOCTU SJIECKTPOOOOPYAOBAHUS MOKHO
O0OHAPYKUTh TOJILKO IO XapaKTePHOMY 3amaxy WiId OOYTJIEHHOW 3JIEKTPOU30JISIIIUHY,
YTO XapaKTEPHO JI1 aBapUUHBIX J1e(DEKTOB YK€ Ha MOKaPOOINACHON CTaauH.

Bo3HukHOBeHHE NEePEKTOB SIEKTPUUECKUX ILETIEH M AIEKTPOOOOPYIOBAHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOJAMMO OBITh TOTOBBIMH M KOTOPOE
HEO0OXO0IMMO MPEAYNPEKIaTh 3a071arOBPEMEHHO.

B HacTosiiee BpeMs MOSABUIIMCH HOBBIE TEXHUUECKHE CPEJICTBA, MO3BOJIAIOIINE
BBIBECTH MNPOQUIAKTUKY TIOKApOB  OT  BJIEKTPOOOOPYAOBAHMS B  JKHIIBIX
¥ OOIIIECTBEHHBIX 3/IaHUSIX HAa HOBBII YPOBEHB.

K o06cmyXuBaHWIO 3IEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CIICLIMAJIUCTBI, HUMEIIIME Trpynny 1Mo a3nekTpode3zonacHoctu He Huxe I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OO6cnenoBaHrue  DJIEKTPOYCTAHOBOK  JOJDKHO — MPOU3BOIAUTHCS ~ COBMECTHO
C  KBaIM(UIMPOBAHHBIM  TIEPCOHATIOM  JJIEKTPOTEXHUYECKOTO  XO3SIHCTBA,

OTBETCTBEHHBIM 32 00CITy)KHBaHUE IIICKTPOOOOPYIOBAHUS 31aHHUSL.
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1. O0sacTh NIpUMEHeHHUst

Hacrosmme Meroanueckne peKOMEHIAIIMN OMPEACISIOT OOIre IMOJI0KCHUS
0 OpraHu3aluu NPOPUIAKTUKKA TO0XAPOB OT JJIEKTPOOOOPYIOBAHUS B IKHJIBIX
Y OOLIECTBEHHBIX 3/IaHUSIX C TPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosmue METOJIMYECKUE PEKOMEH1alluU peaHa3HAYECHBI
JUTsl MCTIOJIHUTEIIBHBIX OpraHoB cyObekToB Poccuiickoii deneparnuu, opraHos
MECTHOT'O CaMOYTIPABJICHUS, OpraHU3alliidl M0 peaau3aiui MOJHOMOYUN B 00JacTH
MoKapHOM 0e30MacHOCTH, a Takke COOCTBEHHUKOB (apE€HAATOPOB) >KWJIBIX JOMOB
(kBapTHp).

OCHOBHBIMHM 3a/la4aMH HMCTIOJIHUTEIIBHBIX OpraHoB cyOBekToB Poccuiickoii
denepanuu, OpraHoB MECTHOT'O CaMOYIIpaBJICHUS, OpraHu3aIuu,
no npo(UIAKTUKE TMOXKAPOB B KUJIbE, SBISIIOTCS OOy4YeHUE HACEJEHUS Mepam
MOKapHON 0€30MacCHOCTH, OCHOBAM MOXapo0OEe30MacHOTO TMOBEACHHUS, a TaKxKe
WH(OPMUPOBAHNE HACETIEHUSI O MEpax MOKapHOU 0€30MacHOCTH.

Hacrosdmue Meroguyeckne pPEKOMEHAAIMU MOTYT  OBITh  MPUMEHEHBI
cOOCTBEHHMKAaMH JTOMOB (KBapTUP) U apeHAATOpPaMU MOMEIICHHUH IIJIsi TPOBEICHMUS
CaMOCTOSATEJIbHOM NEpPBUYHOM OLEHKH COCTOSIHUS MOKapHOM 0€30IacHOCTH
AKCIUTYaTUPYEMOT'0 AJIEKTPOOOOPYI0BAHHUS.

B Hactosimmx MeToguyeckux peKOMEeHAAUAX MO/l TEXHUYECKUMU CPEACTBAMHU
npOoHUIAKTHUKY TOKApOB MOHUMAIOTCS ammaparhl 3alIUThl AJICKTPUUYECKUX IICTICH,
TEIUIOBU3UOHHAS TUArHOCTHUKA, TEPMOUHIAMKATOPBI U TEPMOCUCTEMBI.

Hacrosimme weroauyeckue peKOMEHAAUWH HE SBISIOTCA PYKOBOACTBOM
M0 NPOEKTUPOBAHMIO BJEKTPOYCTAHOBOK 3/IaHMM W  MOHTAaXY anmnaparoB
AIEKTPUYECKON 3alIUThI U IPYTUX TEXHUUYECKUX CPEACTB.

[IpoekTpoBaHME M MOHTaX JJIEKTPOYCTAHOBOK 3JAaHHUM JNOJDKEH MPOBOJAUTHCS
B COOTBETCTBUU C JICUCTBYIOIIMMH HOPMAaTUBHBIMHU JOKYMEHTAMMU.

Hacrtosimue wmeroguueckne peKOMEHJAUMU HE SBIAIOTCS HOPMATHUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHYECKHE IPUYUHBI I105KAPOB
0T 3JIEKTPO0OOPY10BAHMSI

[Toxxapnast 0€30MacHOCTh OOBEKTOB PA3TMYHOIO HA3HAYCHHS, B TOM YHCIIE
KWIBIX W OOIIECTBEHHBIX 3JaHUW B 3HAYNTEIBHOW CTENEHU OIPEACIACTCS
COCTOSTHHEM JKCILTyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHSI U AIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKHX MPUYMH TOXAPOB OT JJIEKTPOYCTAHOBOK IO3BOJISIET
OopraHu3oBaTh YQPEKTUBHYIO CHCTEMY MOKAPHO-TIPODUIAKTHUESCKIX MEPOTIPUSITHA.

K nmpruumnam mokapoB 2JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCATCS:

- KOPOTKOE 3aMBIKaHHE;

- IIEperpy3Ka JIEKTPUIECKUX LICTIEH;

- OOJIBIIIOE TIEPEXOTHOE COTPOTHBIICHHUE;

- HCKpPEHHUE;

- DJICKTPUYECKas AyTa;

- IEPEHATIPSIKEHHE IIEKTPUUECKOM CETH.

Kpome Toro, HEOOXOAMMO YUYUTHIBATH, UYTO MEPECHANPSIKCHUE DIIEKTPUICCKON
ceTH, OOJBIIIOE TIEPEXOTHOE COMPOTHBIICHHWE U TIEperpy3ka IeMd MOXKET MPUBECTH
K KOPOTKOMY 3aMBIKAHHIO, BO3HMKHOBEHHUIO DJJIEKTPUYECKOW Iyrd, U HA0OOpOT,
KOPOTKOE 3aMbIKaHHE MOXXET TPUBECTH K TMEperpy3Ke 3JIEKTPUUYECKON CeTH,
K UCKPEHHIO, 00pa30BaHUIO 3JEKTPHUECKON TyTH, K MEPEXOAY dICKTPHUECKOrO TOKA
Ha METAJUIMYECKUE 3a3€MJICHHBIE KOHCTPYKIHH U T.A. [3].

To ectb, omHU aBapuiiHBIC PEKUMBI, MOTYT TIEPEXOIUTh B JApyrue Ooiee

OIIACHBIC OTHOCHUTCIIbHO BO3MOXHOCTH BO3ZHUKHOBCHHUA ITIOKAPOB.

Kopomkoe 3amvikanue

Cpenn mnpuYMH MOXApPOB  DJIEKTPOTEXHUYECKOTO  XAPAKTEpA KOPOTKOE
3aMbIKaHUE SIBJISIETCS CaMBIM PACIPOCTPAHEHHBIM, XOTS HEPEIKO OHO MOXET OBITh
U CJIEJICTBHEM KaKOW-IHOO0 APYyTrod aBapuitHOM CUTyallUU B SJICKTPUIECKOM IIeTIH.

KopoTtkoe 3amblkaHue B 3IEKTPUYECKUX LEMSIX MOXKET BO3HUKHYTH
B pe3yJibTaTe 3aMbIKaHUS MEXIY (DA30BBIM U HYJIEBBIM MPOBOJAHUKAMU, 3aMbIKAHUS
¢$ha30BOTO MPOBOIHUKA HA «3eMITIO» [3].

NHbIMH  cllOBamMHM, KOPOTKO€ 3aMbIKaHME€ BO3HHMKAET TMPU COCIUHEHUHU
AIEKTPUYECKUX MPOBOJIOB C HAPYILIEHHOW M30JISIMEH, COIMPUKOCHOBEHUH ITPOBOJIOB

C MCTAJUIMYCCKUMHU 3a3C€CMJICHHBIMH KOHCTPYKIHSIMUA SI[aHI/Iﬁ n COOPYIKCHHUMH,
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NOMaJlaHUM Ha OrOJIEHHbIE MPOBOJA MOCTOPOHHHUX METAUIMYECKUX IPEAMETOB,
npoboe OOyrJIeHHOW WM HApyUIEHHOW M30JSIIMM  TPOBOJOB W JIPYTHUX
AIEKTPOYCTAHOBOUYHBIX M3/ICIIHM.

[Ipy KOpPOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CHJIa
TOKa B LIETIH, MPOUCXOAUT 3HAYUTEIBHOE BBIJCIICHUE TEILIa, 3HAYUTEIHLHO BO3pPACTAET
TEeMIIEpaTypa TOKONPOBOJAIIUX JKHWJI, YTO MPUBOJMUT K PACIUIABICHUIO H3O0JISIUU
ANEKTPUYECKUX TMPOBOJOB M Kalened U €€ NOoCIeNylleMy BOCIUIAMEHEHHUIO.
KopoTkoe 3ambIkaHue, Kak MPaBWIO, COMPOBOXKAACTCS XJIOMKOM, PaCILIaBICHHEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM PpACKAJEHHBIX YaCTHUI[ U3 30HBI KOPOTKOTO
3aMBIKaHUS C TIOCIEIYIOIINM BOCINIAMEHEHHEM OKPYKAIOLIUX MPEIMETOB.

HaubGonee pacnpocTpaHeHHbIE NPUYUHBI, 1O KOTOPBIM MOXKET MPOU3ONUTH
KOPOTKO€ 3aMbIKaHWE B KBapTUpE, [OME, OOMIECTBEHHBIX 3JaHUAX — OTO
noBpexjaeHue wu3onsuuu. lloBpexxaeHue HU30JSIMU  4Yalle BCEro MNPOUCXOIUT
B MECTax, I'Jie MpoBojia meperudarTcs. Takxke K MOBPEKICHUIO U3OJSIHUU MOXKET
NPUBECTU TMEPEKpyYMBAHUE MPOBOJOB, CrHOAHHME MPOBOJOB TMOJ OCTPHIM YTJIIOM,
MOBPEXKJICHUE W30JAIMA TPOBOJOB TIPH TPOBEIECHWU PEMOHTHBIX pabor [4].
M3on4uui0 MOTYT MHOBPEAUTh TPBI3YHbI WM JOMAIIHWE >XUBOTHbIE. Emie oaHa
NpUYMHA KOPOTKHUX 3aMbIKaHMM — TMeperpeB U, KakK CIEJICTBHE, pa3pyIICHHUE
U30JISIU Y.

HcrounrkaMu 3aXuraHuss TPU KOPOTKHX 3aMBIKAHHUAX MOTYT SIBJISITHCS
packajeHHble (TOpSIIME) YacTUIbl M Kaljid MeTajyla NpU  PacIUIaBICHUU
B aBapUUHBIX PEXKHUMAX >KWJI TPOBOJOB (kabenmel) WM TPU pa3pylICHUH

AIEKTPONPUOOPOB.

Ilepecpyska 3n1ekmpuyeckux cemei

CoBpeMeHHbIE KBApTUPBI W JIOMA HACHIIIEHBI MHOYKECTBOM AJEKTPUUECKUX
npubopoB. YacToii NpUYMHON BO3HUKHOBEHUS IOXKAPOB SBISETCA TIEpErpy3Ka
AIEKTPOCETEN.

IIeperpy3koi Ha3bIBa€TCs TAKOE SIBJIEHUE, IIPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, ITPEBBILIAIOIINE JJIMTEIBHO JOITYCTUMBIE.

HawnGonee wacToil NPUYMHON, BBI3BIBAIOIICH MEPErPy3Ky DIEKTPUUECKHUX
1ernel B JKWIbIX U OOIIECTBEHHBIX 3[JaHUSX, SBISICTCS BKIIOYEHUE B DIEKTPUUECKYIO

CeTh HE MPETYCMOTPEHHBIX PACU€TOM MOIIHBIX NOTPEOUTENICH SIEKTPOIHEPTUU WU
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BKJIFOUEHUE B OJIHY PO3ETKY HECKOJIBKO OBITOBBIX HMPUOOPOB OOJBIION MOILIHOCTH
OJTHOBPEMEHHO.

B pesynbrare meperpy3kud MNpOBOAA HArpeBarOTCs, BBIACISIECTCA OOJBIIOE
KOJIMYECTBO TEIUIA, MOTYT IUIABUTHCS KHUJIbI IIPOBOJIOB — ATO MOXKET CTaTh IPUYMHOMN

KOPOTKOTO 3aMbIKaHUsI, BOSHUKAIOT UCKPBI U KaK CJECTBUE MOXKap [5].

bonvutoe nepexoonoe conpomuenenue (nioxoi KOHmMaKkm,)

Bonpmioe mnepexoHOE CONPOTUBIEHUE — H3TO CONPOTUBIEHUE YyYacTKa
AIEKTPUUYECKOM 1IeMu B MECT€ COCIMHEHUS OTACIbHBIX SJEMEHTOB (MecTa
COCAMHEHHUS] TPOBOJIOB, MOJCOCIMHEHUS UX K AJIEKTPONPUEMHHKAM, KOHTAKTHBIM
AJIEMEHTaM U T.II.) B KOTOPBIX, TP HENPABUILHOM UX UCIOJHEHUU, COMPOTUBIICHHUE
BBIIIE N0 CPABHEHUIO C COMPOTHUBJIEHUEM BJIEKTPUUECKON LEMU 0 3TUX YYACTKOB U
nociie Hux [3].

Hanbonee yacto Oombiue nepexoiHbIe COMPOTUBIICHUS BO3HUKAIOT B MECTax
COEIMHEHMsS MPOBOJIOB MEXAYy CcOo00#l, Korjga BMECTO MalKH, CBApKU, OMPECCOBKU
WM 32KUMOB MOJI OOJITBI NMPUMEHSIIOTCS CKPYTKHM MPOBOJAOB (OCOOEHHO oOlacHa
CKpyTKa MPOBOJIOB C aTIOMUHUEBBIMU U MEIHBIMU >KMJIAMU), B MECTaX MOAKIIOUCHHUS
IpPOBOJIOB K ammaparam ©0e€3 CHIeNUadbHbIX 3aKUMOB W  HAaKOHEYHUKOB,
B BBIKJIIOUATENSAX, INTENCENbHBIX pa3beMax (po3eTKax, BUIIKAaxX) Ha KOHTAKTHBIX
AJIEMEHTAX NMPHU CHWKEHUU MPUJIAraeMbIX JJI BKIIOYEHUS YCUIIUM, HEIOBKIIIOUCHHUS,
NOATOpPaHUsS U T.M., B MECTaX KOHTAKTOB, BBHIMIOJIHEHHBIX C TOMOIIBIO PE3bOOBBIX
COEIMHEHHI B 3JIEKTPOOOOPYIOBaHHWH, B KOTOPOM B Ipolecce paboThl MPOU3OILIO0
ocJia0JeHNe KOHTaKTa.

HemnocpencTBeHHBIM MCTOYHUKOM 32)KUTAHUS B ITOM CIIy4ae MOTYT OBITh:
AJIEMEHTHI 3JIEKTPOYCTAHOBOK, HArpeThle 10 BBICOKOM TeEMIEpaTypbl TEILUIOM,
BBIJICICHHBIM ~ JJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOro  MEPEXOAHOro
CONPOTUBJICHUS,  DJICKTPUYECKUE  MCKPbl WM  YacCTUIBl  PaCIIaBIICHHOTO
Y HAaKaJCHHOIO0 METalljla, BO3HMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUUYECKOIO
KOHTAKTA.

Kpome Toro, 60sb110€ NMEPEXOIHOE CONMPOTUBICHUE MOKET OBITh MPUYMHOUN

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKaAHHA.

Hckpenue (0yzoeoii npoboii)
Uckpenne (myroBoil mnpoOOH) B 3JIEKTPOYCTAaHOBKAX — 3TO BechMa

pacrnpocTpaHEHHOE SIBJICHUE U TPOUCXOUT KaK MPU HOPMaJIbHOU paboTe OTAEIBHBIX
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noTpeduTeneil ANeKTPUYECKOM HHEPruM, 4Yamie BCEro MpubOpoB HMEIOUIUX
KOJUIEKTOPHBIN 3JEKTPOJIBUTaTe b MPU HEIUIOTHOM MPUJIETaHUH K HUM IIETOK, TaK
U B aBapUilHOM pexuMe paboThl AIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOTO
NPUCOEAUHEHUS]  MPOBOJAOB K  MOTPEOUTENsIM  JBJIEKTPUUYECKOM  DHEpruw,
IpU CONPUKOCHOBEHUU OTAEIBHBIX YYaCTKOB TMPOBOJOB MEXKIYy CO0OM wimn
C 3a3€MJICHHBIMH KOHCTPYKUHUSAMU U T.A. [3].

[Ipyu wuckpeHurn TPOUCXOAWT OOpa30BaHWE HCTOYHUKOB  3a)KUTAHUS,
o0nagaronux dHEPruen U TeMIepaTypoi TOCTaTOYHBIX JJIs BOCIUIAMEHEHUS] MHOTHX
rOpIOYUX BEIIECTB U MaTepUAJIOB.

HckpoBoil paspsii MokeT 00pa3oBBIBaTLCA MPU M3JIOME >KUJIbI KaOeysl u3-3a
yCTaJOCTH METajljla, pa3pbiBa MPOBOJHUKA MPU UYPE3MEPHOM PACTSHKEHUU Kadens,
100 TPU MOBPEXKACHUU KUIIbI OCTOPOHHUM IpeaMeToM. B moBpexaéHHOMN xKuie
BO3HHMKACT MaJblii 3a30p, MpoOMBAaeMbIii pPabOYMM HAMPSHKEHHUEM, IMO3TOMY TOK
M0 TakoMy KaOelto MpOJOIIKAET MPOTEKaTh, M OCTAETCA ONM30K K HOMHUHAIHLHOMY
3HaueHHI0. B  3a30ope BO3HHMKAeT JAYroBOW  paspsll, COMPOBOXKIAIOIIHICS
WHTEHCUBHBIM BBIJICICHUEM TeIJIa, YTO MPUBOJAUT K AaJbHEHIIEMY pa3pylICHUIO

N30 IA0UHN KaOeJst ¥ ero BO3IrOpaHHUIo.

Inekmpuueckasn oy2a

DnexTpuyeckas ayra oopasyercss B pe3yJibTaTe YCTOMYUBOTO JIEKTPUUECKOTO
paspsiia MEXIy [BYMS METAJUIMYECKUMH 3JEMEHTAMH SJIEKTPHUUYECKON YCTaHOBKH,
MMEIOIIMMU Pa3HbIE MOTEHIMANBL. B 3JIeKTpUUEeCKON Ayre NpOMCXOAUT NHTEHCUBHAS
MOHM3alMs ra30BOr0 NMPOMEXKYTKa, IUIaBJIEHHE U ropeHue Mmeramia. Kpome Toro,
IPOUCXOJUT HMHTEHCUBHOE pPa30pbI3TMBAaHUE pPACIUIABICHHBIX YacTUL MeTallia,
UMEIOIKX OOJIBIION 3amac TEIIOBOM HSHEPruu, KOTOpbIE IOMNajas Ha TOpHOYHE
MaTepuasibl, MOTYT 3aXeub HX. OJEKTPUYECKas Jyra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) u MOXET BOCIUIAMEHUTH TMPAKTHYECKU OO0
rOpPIOYMl MaTepuaj, CONPUKACAsICh C HUM HEMOCPEACTBEHHO, a TAK)KE MOCPEICTBOM
JIYYUCTOMN TEIUIOTHI.

VYcroiluuBass  anekTpuueckas ~ Ayra  MHOTJAa  MOXET  BO3HUKAThb B
anekTporpoBojax. [Ipu anekTpuyeckon Ayre mo HensM MPOTEKalT TOKU KOPOTKOIrO
3aMmblkaHus. [loaToMy npu 0Opa3oBaHUU JIEKTPUUYECKON TyTH B aBapUITHOM PEXHUME
B DJICKTPUYECKOM 1IEMU BO3HUKAIOT BTOPUYHBIEC (IOOOYHBIE) SIBICHUSI, XapaKTEPHbIE

L KOPOTKOI'O  3aMbIKAHUA. B Clydaiax, HC IPCAYCMOTPCHHLIX HOPMAJIbHBIM
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PCKHUMOM IKCINTyaTaluU 3JICKTPOYCTAHOBOK, BOSHHMKHOBCHHC SHGKTquCCKOﬁ Ayru

qamic BCCTo IIPOoUuCXoauT IIPHU KOPOTKOM 3aMBbIKAaHUU [3]

Ilepenanpsasncenue 6 31eKmpuyecKkoil yenu

[lepenanpsikeHre MOXKET BO3HUKATh: MPH KOPOTKUX 3aMBIKAHUSX; MpU
MOTIAIAHAH  «BBICOKOT0» HANPSDKEHHWs] Ha HU3KOBOJBTHBIE CETH; TIPH TPO30BBIX
paspsizax; MIEKTPOMAarHUTHOW UHIYKIIUU U JP.

[TokapHast ONacHOCTb TMEpPEHAIPSKEHUsI, B 3aBHUCHUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET TMPOSIBIATHCS B  CIEAYIOIIEM: TOBBIIMIEHUH BEPOSTHOCTH
BO3HUKHOBEHHUS KOPOTKOTO 3aMbIKaHUS; YBEJIMYEHWHW TOKOBOW HArpy3kd Ha
OTJENbHBIX yYaCTKax »dJIEKTPHUUYECKONW IIeMHM W BO3MOXKHOCTH BO3HHKHOBEHUS
Neperpy3Ku; MOBBIIICHUN TEIUIOBBIICTICHHUS B AJIEKTPOHArpeBaTeNIbHBIX yCTPOMCTBAX;
MOBBINICHUN BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEXKHMOB B AJICKTPOIIPUOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMUGHbBIE HEOOCMAMKU U
HEeUCnpagHoCcmu IJ1eKmMmpou3oeuil

[ToxapHass 0€30MacHOCTh AJIEKTPUUYECKUX MNPUOOPOB HAmpaBlieHa Ha
o0ecrnieueHre MPaKTUIECKOW HEBO3MOKHOCTHU 3aropaHusi, Kak caMoro M3Aenusi, Tak u
OKpy)Xarollel ero cpeabl, UTO JOJKHO 0OecrneuyuBaTbCsl  KOHCTPYKIHMEH
3NIeKTponpubOpa, BHIOOPOM  KOMIUIEKTYIOIIUX M3JCIUA M MaTepualoB ¢
TEMIIEPaTyPHbIMU XapaKTEPUCTHUKAMHU, COOTBETCTBYIOIIMMHU TEIUIOBOMY PEXUMY
pabotel. Ilpu »>TOM  XapakTepUCTUKAMH  IOXApOOE30MaCHOCTH  SIBIISIETCS
COOTBETCTBHE TEMIIEpaTyphl Ha OCHOBHBIX DJJIEMEHTAaX OJIJIEKTPUYECKOro Mpubdopa
JIOTTYCTHUMBIM 3HAYCHHSIM, KaK B paboueM, TaK M B aBApUHHOM PEXXHUME €ro padoThI.

Bo3HUKHOBEHHE TOXAapoOB OT JJICKTPUUECKUX MNPUOOPOB MOXKET OBITh
0OyCJIOBIIGHO: ~ KOHCTPYKTHBHBIMH  HEIOCTaTKaMH,  HapylIEeHHEM  TPaBUII
SKCIUTyaTallii; HEKAYeCTBEHHBIM HHEProCHaOKeHHEM (pe3KUMH  KojeOaHUsIMU
HAMPsDKEHUST B AJIGKTPUUECKOM CETH, YTO MOKET MPUBECTH K BO3HUKHOBEHUIO
aBapUITHBIX PEKHUMOB).

OCHOBHBIMH TPUYMHAMH BO3HHKHOBEHHS I0XKAPOB OT JIIEKTPUUIECKHUX
U3JICNIAN SIBIIIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpaX U IMIHYpax MUTAHUS, OOJBIIOE
NIEPEXO0THOE COMPOTHUBIICHNE, TIEPErpy3Ka, NCKPEHUE, HAPYIIEHUE TETIOBOTO PEXUMA
paboTel  snekTponpubopa  (YXYIIIEHHBIH  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
COTNPUKOCHOBEHHE HArPEThIX MOBEPXHOCTEH BIEKTPONPUOOPOB C TOPIOUYHUMHU

MaTepualiaMH;  BO3JCHCTBHE  TEIUIOBOTO  M3JyueHus Tmpubopa (Hampumep,
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3JICKTpOO6OI‘peBaT€JI5[) Ha TOpHOYHUC MATCpUdJIbl, BBUICT PACKAJICHHLIX YaCTHII,

00pa30BaBIINXCS B PE3yJbTaTe aBapUMHOTO pexuma [3].

3. Opranmn3auus NpoPHJIAKTHKH M0KAPOB

3.1. O0mue mosI0KeHUs

C 1 wmapra 2023 1. BCTymWIO B  CHWIYy  IIOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®enepaunun ot 24 okTs06ps 2022 1. Ne 1885
«O  BHeceHmum  u3MeHeHuid B [IpaBuna  HOPOTUBOMOXKAPHOTO  pEKUMA
B Poccuiickon ®@enepanuny.

IIyHkT 2 yka3zaHHBIX W3MEHeHUM BBOAMT B [IpaBuna HpOTHUBOIOXKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — [1I1P) HoBwI nmyHKT 2.1 cienyromiero
conepxkanus «PyKOBOAMTENb OpraHu3aliy OOeCleYMBaeT SKCIUIyaTalUIO 3aHMI,
COOPY’KEHHUI B COOTBETCTBUU ¢ TpeOoBanusmu denepanbHoro 3akoHa « TexHuyeckuit
periaMeHT o TpeOOBaHMIX TOXKAPHOM Oe30macHOCTH» U (WJIM) TMPOEKTHOMN
JOKYMEHTALIN.

C 7 suBaps 2023 1. BcTynuiau B cuiy llpaBuia TEXHUUYECKOW AKCIUTyaTallMu
AIIEKTPOYCTAHOBOK TMOTpeOuTENneil asnekTpudeckord »sHeprun (nmamee — [ITD),
yTBEpXKAEHHbIE TmpukazoM MundHepro Poccum  Ne 811 or 12.08.2022
«O0 yrtBepxkaeHun IlpaBui TEXHMYECKOW HKCILTyaTallMd 3JIEKTPOYCTaHOBOK
MOTPEOUTENICH PIIEKTPUUECKON SHEPTUNY.

B cootrBerctBum ¢ nyHktomM 3 IITD TexHuyeckas HKCIUTyaTalus
AJEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHCJIE, HX PEMOHT U TEXHHUYECKOE
00cCITyKUBaHUE.

B cootBerctBuu ¢ nynkrom 7 IITO, mpu 3KcIulyaTauuu 3JI€KTPOYCTaHOBOK
NoTpeOUTENh TaKXKE JIOJDKEH OO0ECHeUHTh: COJEpKaHHE DJICKTPOYCTAaHOBOK B
UCIIPABHOM COCTOSIHUU U UX 0€30MaCHYI0 AKCILTyaTallfio; POBEACHHE TEXHUYECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IENIAX MOAAEPKAHUS HUCIPABHOIO
COCTOAHMSI W 0O€30MacHOM  HSKCIUTyaTallud  JJIEKTPOYCTAaHOBOK;  HAaJIMYME,
UCIIONb30BAaHUE W  TMOJJEP)KAHUE B  AKTYyaJlbHOM COCTOSIHUM TEXHHYECKOMN

JTOKYMEHTAIUU, HEOOXOUMOM ISl IKCIUTyaTallluK 3JIEKTPOYCTaHOBOK.
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B coorBerctBun ¢ nmyHkroM 8 IITO mis HenmocpenacTBEHHOIO BBITOIHEHUS
00s13aHHOCTEN 10 OpraHu3aluy SKCIUTyaTallMd 3JIEKTPOYCTAaHOBOK PYKOBOJIUTEID
norpedburenss (32 UCKIIOYEHMEM  WHIUBUAYAIbHBIX  MpEAIpUHUMATENEH
U (DU3UYECKUX JIMI]) OPraHU3aALUOHHO-PACHIOPAIUTENbHBIM JTOKYMEHTOM Ha3HA4aeT
U3 4YHClia aJMUHUCTPATUBHO-TEXHUYECKOTO IEpCcOoHaNa MNOTpeOuTeNs JuLO,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTH MO OPraHU3alMy IMPOBEACHHUS BCEX BHJIOB
paboT B DJJIEKTPOYCTAHOBKAxX IMOTpeOWTenss (Iajmee — OTBETCTBEHHBIM 3a
DIIEKTPOXO35AMCTBO), M €ro 3aMmecturens. B cioydae ecnm  noTpeOuTENb,
OCYILIECTBIISIOMNN JKCIUTYaTalMI0 JJIEKTPOYCTAHOBKH, SIBIIAECTCS WHAWBUIYAIbHBIM
IpPEANPUHAMATEIIEM,
00s13aHHOCTh [0 OpraHM3alMM 3KCIUTyaTallid »3JIEKTPOYCTAaHOBOK, OpraHM3aluu
IPOBEJICHUS BCEX BUAOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTcsl HEIOCPEICTBEHHO
Ha TaKOT'O MHIAUBUIYAJIBHOIO IIPEATIPUHUMATEIIS.

VYuureiBas TpeboBanus nyHkra 8 [1TO, opranuszanuio npopuIakTUKU IOKapOB
OT DJKCIUTyaTHPYEMOTO 3JEKTPOOOOPYAOBaHUS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 32 3JIEKTPOXO03AMCTBO MM Ha MHAUBUYAIbHOTO MPEANPUHUMATENS,
HEMOCPEJICTBEHHO 3KCIUTYaTUPYIOIIETO ANEKTPOYCTAHOBKHU, a A1 (U3HUUYECKUX JIUI —
HETMOCPEACTBEHHO Ha (PU3MUECKOE JIUII0, SKCILTyaTUPYIOIEe JJIEKTPOYCTaHOBKHU.

B cootBercTBru ¢ myHKTOM 9 IITO Ha OTBETCTBEHHOrO 3a AJIEKTPOXO3ANUCTBO
JOJDKHBI OBITH BO3JIOKEHBI MOJHOMOYHUS MO OpPraHu3aluu pa3padOTKH U BEJIECHHUIO
JOKYMEHTallMd II0 BONPOCAM OpPraHu3aluy HKCILIyaTallMd 3JIEKTPOYCTAHOBOK
U ee IepecMoTpy (akTyaiu3aluu); OOECIeUEHUIO BBINIOJHEHUS PEMOHTa U
TEXHUYECKOTO 00CITy)KMBaHUsI 3JIEKTPOYCTAaHOBOK.

B cootBerctBum ¢ nmyHkrom 14 IITD, nmoTpedutens n0JkKeH OpraHu3oBaTh U
OCYLIECTBJIATH KOHTPOJIb COCTOSIHMSI €T0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIM, B TOM
YHCle, Ha pe3yJibTaTax OCMOTPOB. BhIABIEHHBIE 110 pE3yNbTaTaM KOHTPOJIS 1e(DEKThI
000pyI0BaHUsl, YCTPOMCTB 3JIEKTPOYCTAHOBOK JOJIKHBI (DUKCHUPOBATHCS B KypHaJIe
ne(eKTOB C OIpEAeICcHHEM OTBETCTBEHHBIX 3a YCTPAHEHHE JIMIl U CPOKOB
yCTpaHeHusl 1e(PeKToB.

B coorBerctBum ¢ mynktom 23 IITD morpebutens momKeH oOeCEeYUTh

MPOBEJIEHNE TEXHUYECKOr0 OOCIyKUBAHUSI U PEMOHTOB OOOPY/IOBAHUSI U YCTPONCTB



22

NIEKTPOYCTAaHOBOK.  OObeM  TEXHHYECKOro  OOCIyXMBaHHA U  ILUIAHOBO-
NPEAYNPEAUTEIIBHBIX ~ PEMOHTOB  DJIEKTPOYCTAHOBOK  JIOJDKEH  OINpPEIESATHCS
HEOOXOMMOCTBIO MOAJICPKAHUS UCIPABHOCTU M obOecreueHuss 6e30nacHoi paboThl
3EKTPOYCTAaHOBOK.

B coorBerctBunm ¢ myHkrom 27 IITD y mnoTrpebutenss B OTHOUIEHUHU
JKCIUTYaTUPYEMBIX UM 3JEKTPOYCTAaHOBOK JOJDKHA OBITh B HAIMYUMU CIEAYIOIIAs
TEXHUYECKasi JOKYMEHTAIIUS:

CXEMBI JIEKTPUUECKUX COCIMHEHUN U TEXHOJOTHUUYECKUX CUCTEM, B TOM YHUCJIIE
HOpMaJibHbIE€ (BPEMEHHBIE HOPMAJIbHBIE) CXEMbl JJIIEKTPUUYECKUX COCIUHEHUI
3JIEKTPOYCTAaHOBOK MOTPEOUTEIIS;

KypHajbl ydeTa »JIJIEKTPOOOOPYIOBaHUSA C TEPEYUCICHHEM OCHOBHOTO
AIIEKTPOOOOPYIOBaHUA M C YKa3aHHEM €ro TEeXHUYECKHX JIaHHBIX, a TaKKe
IIPUCBOCHHBIX EMY MHBEHTapPHBIX HOMEPOB.

B coorBerctBun ¢ mynkrom 30 IITD, Bce M3MEHEHHUS B DJIEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B MPOLIECCE AKCIUTyaTallMK, JOJKHBI OTPAXaThCs HA AJIEKTPUUYECKUX
(TEXHOJIOTMYECKUX, MCIHOJHUTEIBHBIX) CXE€Max W YepTexax 3a MOANHUCHIO
OTBETCTBEHHOTO 3a 3JIEKTPOXO3SIIICTBO € YKa3aHWEM €ro JODKHOCTH M JaThl
BHECEHUS U3MEHEHUSI.

Ha ocnoBanum nynkta 31 IITD  coOoTBEeTCTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexeil) (haKTHUYeCKUM SKCIUTyaTalMOHHBIM JOJIKHO
MPOBEPATHCSI OTBETCTBEHHBIM 32 3JIEKTPOXO034MCTBO HE PEKe OJHOr0 pasza B 3 rojaa
C OTMETKOM Ha HHMX O Jare MpPOBEPKH, YIAOCTOBEPEHHON €ro MOJIUCHIO.
[Ipy HECOOTBETCTBUU DJIEKTPUUECKUX (TEXHOJOTHYECKHUX) CXeM (uepTexeil)
(haKTHUEeCKUM 3KCIUTyaTallMOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3AMCTBO OJKEH
OBITH OOEcIieueH nepecMoTp (aKTyaau3alys) yKa3aHHbIX CXeM (YepTexkei).

[Tynkt 8 u3menenuid B IIIIP BBOAUT B HEero HOBBIM MyHKT 17.1 cnepyroiiero
conepxanusi: «PykoBoguTenb opraHuzanuu OOECIEYMBAET BEJACHHE U BHECEHHE
uH(poOpMallMl B JKypHaJ OKCIUIyaTalldd CHUCTEM MPOTUBONOKAPHOM 3allUTHI.
Jlonyckaetcsi BeieHUE KypHajia dKCIUTyaTalldd CUCTEM MPOTHUBOMOXKAPHOW 3aIUThHI

B 3JICKTPOHHOM BHJIC.
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dopMma BefieHUs KypHajia dKCIUTyaTalldd CUCTEM IPOTHUBOIOKAPHOMN 3alllUThI
OTpeIeISIETCS PYKOBOJUTENEM 00BEKTa 3aIUThHI.

C nuenpto oOecrieueHusi Oe3aBapuiHONW PaOOTHI  BJIEKTPOOOOPYTIOBAHMS
OTBETCTBEHHOMY 3a JJIEKTPOXO3AiCTBO Ha OOBEKTE 3allUThl PEKOMEHIYETCS BECTU
KypHaJI, B KOTOPOM yKa3bIBAIOTCS:

nepeyeHb KOHTPOIUPYEMOTO dIEKTPOOOOPYAOBAHNUS;

JaTa MPOBEPKU COCTOSHUS TOKAPHOH 0€30MaCHOCTH AJIEKTPOOOOPYI0OBAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHHUSI €r0 TMOXKapHOH O€30MacHOCTH, U3MEHEHHS
COCTOSTHUSI TOXapHOH O0€30MacHOCTH 3JIEKTPOOOOPYIOBAaHUS MO CPaBHEHHUIO C
pe3yibTaTaMu IpebIIyIei TPOBEPKH;

IPEANPUHATBEIE MEPhl IO TOBBIIIEHUIO YPOBHS TMOXApHOW O€30MacHOCTH
(mpodunakTUYECKre MEPONPUSITHS, TEXHUYECKOE 00CTyKUBaHUE, PEMOHT, 3aMEHa).

dopma BEJICHUS KypHaia PO HUIaKTHUIECKUX OCMOTpPOB
AIIEKTPOOOOPYIOBAHUS OMpEAeNsieTCd PYyKOBOAUTENEM 00bekTa 3auuThl. Benenue
KypHaia  MPO(PUIAKTHYECKUX  OCMOTPOB  3JEKTPOOOOPYIAOBAHHUS  MOXKET
OCYIIECTBIISATHCS B DJIIGKTPOHHOM BHUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TpaduKk MPOPUITAKTHICCKUX
OCMOTPOB 3JIEKTPOOOOPYTOBAHHUSL.

[TepuoanaHOCTH IIPOBEICHUS PO IITAKTUIECKUX o0ceoBaHmi
PEKOMEH]IyeTCsI YCTAaHOBUTH B 3aBUCHUMOCTH OT COCTOSIHHS OOBEKTa U CTEHCHH
OTBETCTBEHHOCTH, HO He peke 1 pasa B roj.

PexomenmyeTrcss mpoBOAWTH BHEIUIAHOBOE MPOQPUIAKTHYECKOE 00CIIeIOBaHUE
OTJIETBHBIX AJIEMEHTOB 3JIEKTPOOOOPYAOBAHMS TOCJIE KaXJAOr0 WX PEMOHTA WU
3aMEHBI.

Pe3ynbraThl BHEIJIAHOBOTO OOCJEIOBAHUS 3aHOCATCSA B JKypHAJ C yKa3aHHEM
IPUYUHBI 00CIIE0BAHMS.

Pekomengyercss mepes MPOBEACHHWEM OYEPEIHOTO WM  BHEIUIAHOBOTO
oOcienoBaHUsl O3HAKOMHUTBHCS C JaHHBIMH MPENbIAYIIET0 OO0CieqoBaHus. ITO
MO3BOJIUT MPOCIEANUTh TUHAMUKY MOKapHON 0€30MacHOCTH AJIEKTPOOOOPYAOBaHUS U

CBOEBPEMEHHO MPEAOTBPATUTH MOKAPOOMACHYIO CUTYAIUIO.
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B coorBerctBum ¢ mynktom 37 IITD mnoTtpebutenemM JOJDKHBI OBITh
COCTaBJICHbl U YTBEPKJECHbl PYKOBOJUTEIEM WJIM WHBIM YIIOJTHOMOYEHHBIM JIMIIOM
norpeduTenss - OpUAMYECKOro Juna  (morpeouresneM -  HUHIWBUIYATbHBIM
npeAnpuHUMaTeseM Wikd (U3UYECKUM JIMIOM) Tpaduku OCMOTPOB U OOXOJOB
0o0opyaoBaHus, 3MaHUN
U COOPY>KE€HUM 3IEKTPOYCTAHOBOK NOTPEOUTENS.

HemocpenctBeHHO  mpoUIAKTHUECKHH  OCMOTpP  3JEKTPOOOOPYAOBAHUS
MPOBOJIUT KBATH(PUITUPOBAHHBIA  CIICIIMATUCT OOCITYXHBAIOMIEH OpraHU3AINH
COBMECTHO C OTBETCTBEHHBIM 32 AJIEKTPOXO3SUCTBO Ha OOBEKTE.

Bce onepanuu ¢ anektpoo0opyaoBaHreM (MOHTaX aIapaToB dJIEKTPUIECKOM
3alUTHI, TEPMOMHIMKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCTYy>KUBaHHE,
PEMOHT, 3aMeHa) JOJOKHBl MPOBOAUTH KBaJU(UUIHUPOBAHHBIE  CHEIMAIUCTHI

00CITyKUBArOIIEH OpraHu3aIiH.

3.2. [Ipodpunakruyeckue MepoOnpusTHS

K npodunaktuueckuM MeEpONpUATHSIM MO MPEAYNPEKICHUIO IMOXKaAPOB
OT BJIEKTPOOOOPYAOBAHMS JKIIIBIX U OOIIECTBEHHBIX 3[aHUI CIIETyeT OTHECTH:

- IEPUOJIUYECKUN KOHTPOJIb COCTOSIHUSI U PabdOTOCIOCOOHOCTH allaparoB
3aIIUTHI FJEKTPUUECKON CeTH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U NEPUOIUYECKUN KOHTPOIb UX COCTOSIHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOINYECKOE MIPOBEECHUE TEITOBU3MOHHOMN JIMarHOCTUKHU
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMBIX 3JIEKTPONPUOOPOB, SIEKTPONPOBOAKU U
AJIEKTPOYCTAaHOBOYHBIX MU3ICIIHM.

Ipumenenue mepmounouxamopos

Ilepen  nmepBUYHOKM  YCTAHOBKOM  TEPMOMHIAMKATOPOB  HA  DJIEMEHTHI
AIIEKTPOOOOPYTOBAHUS HEO00X0IUMO COOCTBEHHUKY 3JEKTPOYCTAaHOBKHU
WIM  OKCIUTyaTUPYIOIIEH  opraHusaiuu  pa3paborarb  MPOEKT  MOHTaxka

TCPMOUHIUKATOPOB C YKA3aHHUEM TOYCK UX MOHTAaXa 1 TUIIOB.
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IIpoekT MOHTa»ka TEPMOMHAMKATOPOB PEKOMEHAYETCSI BKIIIOUUTH B IIEPEYECHb
OCHOBHOM TEXHUYECKOM TOKYMEHTALUN 3aIIHAIIAEMOM 3JIEKTPOYCTAHOBKH.

IIpoekT MoOHTaka TEPMOMHIMKATOPOB CTAaHOBUTCS YacTblO IPOEKTHOM
nokyMeHTauu. B coorBercTtBum ¢ myHkToM 2.1 IIIIP, BBe1€HHBIM IMOCTaHOBIECHUEM
[TpaButensctBa Poccuiickoit ®denepanum ot 24 oktsa06ps 2022 roma Ne 1885,
JKCIUTyaTalMIo 3/JaHUl B COOTBETCTBUM C TPEOOBAHUSIMHU MPOEKTHOM JOKYMEHTALIMH
o0ecreunBaeT pyKOBOJIUTEIb OPTraHU3ALMH.

IIpyu nocienyronieM  MNPOBEAEHHMH  PEMOHTHBIX pabdoT ¢ 3aMEHOH
TEPMOMHANKATOPOB HEOOXOAMMO OCYIIECTBISTH B COOTBETCTBHH C TPEeOOBaHUSIMH,
pa3paboTaHHOTO IPOEKTa MOHTaXa.

YCTaHOBKY  TEPMOMHJIHMKATOPOB  JOJDKEH  NPOU3BOJIUTH  IIEPCOHAI,
JONYIIEHHbI K paboTe B JEHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, HMEIOLIHI
HEOOXOMMbIE 3HAHUS U HABBIKM MOHTa)ka TEPMOMHANKATOPOB.

MoHTa)X TEPMOMHAMKATOPOB, CIEIYET IPOU3BOJUTH HAa OTKIIOUYEHHOM
3NEKTPOOOOPYNOBAaHUM (HANPUMEpP, BBIBEJEHHOM B PEMOHT, MPU MEPUOAHMYECKOM
WU BHEIJIAHOBOM TEXHUYECKOM OOCIY>KMBaHWUU U T.1A.) ¢ coOmtonenuem I[lpaBun
110 OXpaHEe TPYJia MPH SKCIUTYaTalUU 3IEKTPOYCTAHOBOK.

TepMOMHIUMKATOPBI, NPEUMYLIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAaKTHBIX
COCIMHEHMSIX M  KOHTAKTaX  pacHpeAe/IUTEIbHbIX  YCTPOWCTB;  JIOIyCTHUMO
pa3MelIeHne Ha KOpITycaX HEKOTOPOIro AJIEKTPOOOOpYIOBaHMS, a TaKXKE HHBIX
AIIEMEHTAX EKTPOYCTAHOBOK.

TepMouHIUKATOPEI HEOOXOIUMO pa3MeNIaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJHBl IIPU  BU3YyaJIbHOM KOHTPOJIE COCTOSHUS IIOXKapHOM  0e30MacHOCTH
3JIEKTPOOOOPYI0BaHUs, B YAaCTHOCTH, TEPMOMHAMKATOPHbIE HAKJIEHKU CleayeT
pazMeniatb TakuM 00pa3oM, 4TOObI TEPMOUHIMKATOPHBIE METKH TEMIIEpaTypHOIl
mKajgbl ObUIM  XOPOIIO BHJAHBI NpPU TMPOBEJECHUU BH3YaJIbHOIO  OCMOTpA
AIEKTPOOOOPYTI0BaAHUS.

[Ipu pa3MelieHMn TEPMOMHAMKATOPOB  cleAyeT H30erarb  KOHTAaKTa
UX TIOBEPXHOCTH C 3JEMEHTaMU, KOTOpPHIE CIOCOOHBI BBI3BaTh HX IOBPEKICHUE

B PE3YyJIbTATC MCXAHNYCCKOTO BOSI[GI\/IICTBI/UL
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Ileper MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO IMPOU3BECTH UX
BHEIIHUN OCMOTp Ha IpPEIMET OTCYTCTBUS IOBpPEKICHUU. TepMOMHIMKATOpHBIE
METKHM TEMIIEpaTypHOM IIKAJIbl HAKJICUKU HE JOJDKHBI UMETh OTMETOK JOCTHIKEHHUS
HA3HAYEHHBIX TeMIepaTtyp (He AOHKHO ObITh U3MEHEHHUS LIBETa METOK).

Hanecenne TepMOMHAMKATOPOB HEOOXOJUMO MPOU3BOAUTH B COOTBETCTBUU
C MHCTPYKIIMEH MO KCILTyaTallii TEPMOMHIUKATOPA.

B npornecce MOHTa)xa He A0IYyCKaeTCs:

- MEXAHUYECKOE MTOBPEKACHNE TEPMONHINKATOPHOW HAKIICHKHU;

- HAHECEHHE TEPMOMHAMUKATOPOB HA DJIEMEHTBl 3JIEKTPOOOOpYAOBaHUS,
HaXOSALIUECS O] HAIIPSIKEHUEM;

- pa3MelIeHHe  TEePMOMHAMKATOPOB B  HENOCPEACTBEHHOW  Oim3ocTu
OT HarpeBaTebHbIX IPUOOPOB.

B KypHane yka3bIBaeTCs MECTO HAHECEHHs TEPMOMHIUKATOPA, IIperes
cpabaThIBaHUs, UCXOJHOE COCTOSIHUE (L[BET, I'PaJyHpOBKa U T.I.), JaTa HAHECEHMs,
CPOK MCHOJIb30BaHUS WM JATy 3aMEHBI.

CocTostHuE TEPMOMHJIMKATOPOB CJEAYET MpPOBEPSITh IYTEM BHU3YaJIbHOIO
0CMOTpa 3IEKTPOOOOPYAOBAHUS C COOIIIOIEHHEM TpeOOBaHUN MPABUII OXPAHBI TPYa
(B 1mepuo/1 BBINOJHEHHUS TUIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B IIEPHO/] BHINOJIHEHUS
PEMOHTHBIX padoT).

[lepnonnyHOCTH OoCMOTpa ANEKTPOOOOPYIOBAHMS, 3aIUIIEHHOTO
TEPMOMHJIUKAaTOPAaMH,  yCTaHAaBIMBAETCS  OPraHU3aLMOHHO-PACHOPSIAUTEIBHBIM
JOKYMEHTOM  COOCTBEHHMKA  JJIEKTPOYCTAHOBKM  WMJM  JKCIULyaTHUpYIOLIeH
OpraHHU3aIMEN.

IIpu mpoBeaeHUHM BHU3YaJIbHOIO OCMOTpa 0c000€ BHMUMAHUE CIEAYET YIENATh
OTCYTCTBHIO MEXAaHHYECKHX IOBPEKICHUN TEPMOMHAMKATOPOB, MX OTKJICHBAHUIO
WM OTCIauBaHUIO, CPAOATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM il BbIBOJA OOOpPYJOBaHUS B PEMOHT SIBIIETCS IPEBBIIICHUE
TEeMIIepaTypbl 3JIEMEHTOB AJIEKTPOOOOPYI0BAHHUS.

[IpodunaktTuyeckre MeponpusTUs MPEACTaBICHbI B Ta0auIE 3.



27

IMpopunakruyeckue MeponIpusATH

Taoauna 3

TexHuuyeckue Pexomenapyemas .,
IIpopuiakTuyeckoe Mmeponpusitue JeiicTBUS IpH 00HAPYKEHUN HEMCIIPABHOCTH
CpeACTBa NEepHOIHYHOCTh

ABTOMaTHYECKHE BusyanpHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapy’>keHHMM HEUCHPABHOCTH MPOU3BECTU
BBIKJTIOYATEIN He nomxHO ObITH nedopManiuu Kopmyca, H3MEHEHHS 3aMeHy ammapaTa

[BETa M OIUIABJICHUS W30JALIMA IIPOBOJAOB, CJIEIOB

neperpesa (M3MEHEHHUS [IBETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBHMSI ~ IApaMeTpPOB  ammapara,

YKa3aHHOM B MAapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON

CETH I10 HANPSDKEHUIO U TOKY .

[TpoBepka pabOTOCTIOCOOHOCTH.
VYcrpoiictBa  3amuThl | BusyanpHbl 0cMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapy’>keHHMM HEUCHPABHOCTH MPOU3BECTU
i depeHnInanbHOTO He nomxHO ObITh nedopManuu Kopmyca, H3MEHEHHS 3aMEHy yCTpOWCTBa

TOKa

[BETa M OIUIABJICHUS W30JLIMA IIPOBOJAOB, CJIEIOB
neperpesa (M3MEHEHHUS [IBETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBHMS ~ IApaMeTpOB  ammapara,

YKa3aHHOM B MAapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CEeTH IO HaNpsKEHUIO, TOKY, Au(epeHnanbHOMY TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH C TOMOMIBIO KHOIKH
«Tect». Ilpn Haxatum Ha KHONKY «TecT» ycTponcTBO
JIOJDKHO CpaboTaTh.

YcerpolicTBa 3aluThl OT
JyTOBOTO po0ost
(uckpeHus)

BusyanbHblii 0cMOTP.
He nomxHO ObITH nedopManiuu Kopmyca, H3MEHEHHS

[BETa M OIUIABJICHUS W30JALIMA IIPOBOJAOB, CJIEIOB
neperpesa (M3MEHEHHUS [IBETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBHMS ~ IApaMeTpPOB  ammapara,

YKa3aHHOM B MAapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH I10 HANPSDKEHUIO, TOKY .

[IpoBepka pabOTOCIOCOOHOCTH C IOMOLIBIO KHOIKH
«Tect» wnu mnpum NOMOLIM TECTOBOIO YCTPOMCTBA,
BXOJSIETO B KOMIUIEKT NOcTaBkH. [Ipm Haxkatmm Ha
KHONKY «Tect» yCTpOMCTBO JIOJDKHO  CpaboTaTh.

1 pa3 B 3 Mecana

[Ipu oOHapyXeHHH HEUCIIPABHOCTU IMPOU3BECTH
3aMEHY YCTpOMCTBA
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Texunueckue
cpeacTBa

IIpopunakTuyeckoe MmeponpusiTue

Pexomennyemas
NMEePUOAUTHOCTD

JelicTBus IpH 00HAPY’KEHNUH HEHCIIPABHOCTH

IIpn BKIIOYEHHH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIUIIAEMON TIENMH YCTPONCTBO JTOHKHO CpaboTaTh.

YcrpolicTBa 3alUTHI OT

BusyanbHbliii ocMOTP.

1 pa3 B 3 Mecsna

[Ipu oOHapyXeHHH HEUCIIPABHOCTU IMPOU3BECTH

nepeHanpsiKeHus He momxHO OBITH nedopManuu Kopiyca, H3MEHEHHS 3aMEHy yCTpOHCTBa
BETA M OIUVIABJICHUS W30JSLHUHU IPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUSs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBMS  MapaMeTpoOB  ammapara,
YKa3aHHOM B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUUYECKOM
CETU 0 HANPSHKEHUIO, TOKY.
TepmonHauKaTOPBI BusyanbHelii 0CMOTD. 1 pa3 B 3 mecaua | [Ipu oOHapy>keHUN MEXaHUYECKUX MOBPEXKICHUIN
OTCcyTCTBHE MEXaHUYECKUX MTOBPEXKICHUMN. WJIM UCTEYEHUS CPOKA IKCILTyaTalluu MPOU3BECTH
IIpoBepka CpPOKOB 3KCIUIyaTallMM TEPMOUHAMKATOPOB B 3aMEHy TEpMOMHIUKATOPA.
COOTBETCTBUU C JJOKYMEHTALIMEN U3rOTOBUTETIS. B ciyvae W3MEHEHUs LBETa
OTtcyTcTBHE U3MEHEHUS 1[BETa TEPMOUHIUKATOPOB. TEPMOUHANKATOPANPOU3BECTH  JEHCTBUS IO
pazneny 4.3 HACTOSIINX METOIUYECKHUX
PEKOMEH IaLIMi.
Tepmocuctemsl BusyanbHblil 0cMOTD. 1 pa3 B 3 mecsina | [Ipu oOHapy)eHUH MEXaHUYECKUX MMOBPEKICHHIA
OTcyTCcTBHE MEXAaHUYECKUX MTOBPEKICHUIN TaTYUKOB. WM UCTEUEHUS CPOKA KCILTyaTalluy IPOU3BECTH
[IpoBepka  CpOKOB  S3KCIUTyaTallMM  JaTYUKOB B 3aMEHY JTaTYUKOB.
COOTBETCTBUU C JOKYMEHTALMEH U3TOTOBUTEIIS.
OrtcyTcTBUE MU3MEHEHUS 1BETa OTUIABJICHU,
nedopMarum.
TermnoBu3noHHAS [TpousBectu TETJIOBU3NOHHY IO nuarHoctuky | He pexe 1 pazaB | Ilo pe3yapTaram TETUIOBU3UOHHOTO
JMarHOCTHUKA AKCILTyaTUPYEMOTO AMEKTPOOOOPYAOBaAHUS B roj o0cie10BaHuUs COCTaBISAETCS MPOTOKO.
COOTBETCTBUM C [6] wim JApyroi aTTECTOBaHHOM [IpoTokon AOMKEH COAEPKATh CICAYIONIYIO
METOANKOHN TETUIOBU3MOHHOM TUAarHOCTHUKHU. nH(pOpPMAIIHIO:
- HAMMEHOBAaHWE W aJpec  OpraHU3aluu-
WCIIOJTHUTEIIS,

- HOMCD JINIOCH3UHN u AKKpCAUTALIUN Ha
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Texunueckue
cpeacTBa

IIpopunakTuyeckoe MmeponpusiTue

Pexomennyemas
NMEePUOAUTHOCTD

JelicTBus IpH 00HAPY’KEHNUH HEHCIIPABHOCTH

MPOBEJICHUE JAaHHOTO BUAA PabOT C yKa3aHHEM
naThl  BBIJIAYW, PETHCTPAIMOHHOTO HOMeEpa,
HAaUMEHOBAHMS OpraHa BBIAABIIETO JIMIICH3HUIO U
MIPOBOIMBIIIETO aKKPEINUTAIUIO, CPOKA JICHCTBHS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUIipa M JaTy
(cpokw) rpoBeAcHUS PaOOTHI,

- HaIMEHOBAaHHE 00CIEI0BAHHOI0 00BEKTA U €T0

aapec;

- CIIUCOK HCIOJIHUTENECN c yKa3aHuEeM
KBaTM(UKAIIIH;

- IIEpEYEHb CpeICTB U3MEPEHUI

WCTIONB30BAaHHBIX ~ TPH  OOCIENIOBaHHH, C
yKa3aHHeM JaThl IOBEPKH;

- menb oOcnenoBaHus (OMpeneseHUue TMOXaAPHOU
OTMAaCHOCTH) U 0OBEKTHI oOcienoBaHus (ykas3arb
KaKoe AJIeKTPO00OpyTOBaHNE 3IAHHS
MOJIBEPraJIoch 00CIEI0BAHUIO);

- XapaKTepUCTUKH  OOBEKTOB  0OCIICIOBAHUS

(cocTosiHUE 3JIEKTPOOOOPYI0BAHUS,
HalNpspKEHHUE, TOK HAarpy3Ky | T.JI.);

- pe3yJIbTaThI o0ce0BaHus (creneHb
ne(heKTHOCTH (TmokapHo OIMaCHOCTH),

TCPMOIrpaMMBbI )41 COOTBCTCTBYIOIIIHC UM
(dhoTon3obpakeHus, CHNUCOK  Je(eKToB 1O
CTETICHH WX MOKAPHOW OMaCHOCTH).

ConeprxkaHue MPOTOKOJIA MOXKET JOTOJHITHCS B
3aBUCHMOCTH OT 00CJIelyeMOro 00heKTa.
PazBuBmmecss  gedexktel W gedexTl  Ha
HaYaJIbHOU CTaguu pPa3sBUTUA PCEKOMCHAOBAHO
YCTPaHATH B XOJA€ IUIAHOBOTO OTKIIOUYCHHUS
3JIEKTPOOOOPY TOBAHHUS.

B ciiyuae oOHapyXeHHUsI 30HBI C aHOMAJIBHBIM
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Texnuuyeckue Pexomennyemast .
IIpoduiakruyeckoe Mmeponpusitue JelicTBus IpH 00HAPY’KEHNUH HEHCIIPABHOCTH
CpeacTBa NMEePUOAUYHOCTD
[I0KapOOIacHbIM  ITOBBILICHUEM TEMIIEpaTyphl
MpOU3BECTH  JeWCTBUA 1o  pasmeny 4.3
HACTOSLUX METOJUYECKUX PEKOMEHAALUH.
OKcmtyaTupyemble BusyanbHblii OCMOTD AIIEKTPONPUOOPOB u | Ilepen kaxnpiM | [Ipy oOHapyXeHHMH HEUCIPAaBHOCTH BBIBECTH
JIEKTPOIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX W3 JIEIUN (2MEeKTpUYECKUX BKJIFOUECHHEM puOOp U3 IKCILUTyaTaALUH.
AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anektponpubopa | [IpomsBecTH peMOHT WM 3aMEHY HEHCIIPABHOTO
U3 JIEHst He pnomxHO OBITH nedopmanmMu Kopiyca, U3MEHEHHUs 1 BO BpeMs JIEKTPOO0OPY TOBAHHUS.
I[BETa M OIUIABJICHUS HW30JSIIMM IPOBOJOB M IIHYPOB | 3KCILTyaTalluu

MUATaHUs, CIEJOB TieperpeBa (M3MEHEHHUs IIBETA)
KOHTAKTOB.

He nomkHO OBITH MOBPEXACHUS H30JSALIUM MUTAIOIINUX
IIPOBOJOB U LIHYPOB IIUTaHUS.

PozeTtkn nomKHBI OBITH HAQJAEKHO 3aKpEIUICHBI, He
JOJI?KHBI HUMETH OIJIaBJIICHUU )41 MECXaHHUYCCKUX
MOBPEKICHHI.

[TpoBepka COOTBETCTBHUS MAapaMETPOB BJIEKTPONpHUoOopa,
YKa3aHHOM B MapKUpPOBKE MapaMeTpaMm 3JIEKTPHUUYECKOU
CCTH 110 HANIPSKCHUIO U TOKY.

Hcnonp30BaTh  3J€KTpOnpuOOp 1O HAa3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIMEH 110 IKCILTyaTaLUU.
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Koumpons cocmoanua cucmembol 3a3emiaeHus

B mponecce skcruryaranuu 3JIEKTPOYCTaHOBOK BO3MOYKHO BO3HMKHOBEHHUE
HEHUCIIPABHOCTEN U aBapUMHBIX CUTyallMi, IPUBOIAIIMX K TOKOBBIM yTeukaM. B atoi
CBSI3M, B KaXJIOM JOME JOJDKHBI BBIMOJIHATHCS 3aIUTHBIE MEPONPUSATHS, OJHUM U3
KOTOPBIX SBJISETCS KOHTYp 3a3zemiieHus. OH oOecrieuyumBaeT 3alluTy JOJEH OT
MOPaXKEHUs DIIEKTPOTOKOM, a TPUOOPHI U 000PYJOBaHUE OT NEPeNnagoB HANPSKEHHUS.
KonTyp 3a3zemieHusi, MOXKET YyCTAHABIMBATHCS OTICIBHO WJIM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIIOUEHHs. KOHTyp 3a3emileHHsI MOHTHpPYETCS B
cootBeTcTBUM C [TYD.

B cootBerctBum ¢ [1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHUS] MOYKHO
BOCIIOJIb30BAaThCA €CTECTBEHHBIMH 3a3€MIIMTEIIIMHU, HAIlPUMEp, PaCIIOI0KECHHBIMHU
PAIOM METAUTMYECKUMH U KeJIe300€TOHHBIMU KOHCTPYKIUSAMU. bombinas 4acte ux
MOBEPXHOCTU [IOJDKHA KOHTAaKTHUPOBaTh C TpPyHTOM. B cBowo ouepenp, I[IYD
yCTaHABJIMBAET, YTO W3JETUS U3 KENe300€TOHA, HAXOMSIIUECsS IOJ| HapsHKEHHEM,
TpyOONPOBOABI IS TPAHCHOPTUPOBKU TOPIOYUX BEIIECTB, TPyObl KaHAJIMU3AIUU U
OTOIUIEHUS] HE MOTYT ITPUMEHATHCSA B KOHTYPE 3a3EMJIICHMUS.

3anpemaeTcss yCTaHABIMBATH 3a3€MJICHHE B KAMEHUCTBIX WJIM CKaJbHBIX
IPYHTaX, MOCKOJIbKY OHH SIBISIOTCA NPOBOJHMKAMH TOKa M O00JIaalOT HU3KUM
COITPOTHBIICHUEM.

HckyccTBeHHBIE 3a3eMITUTENN NPEICTABISAIOT CO00M CUCTEMY METAITTMYECKUX
KOHCTPYKITUH, pa3MEIICHHBIX B 3eMJIe, Ha OTMPEIETICHHBIX PACCTOSHUIX MEXKIY COO0i
Y HE3HAYUTENbHOM YJAJIEHUH OT OOBEKTA 3allHUTHI.

JIns M3roTOBJIEHUSI HMCKYCCTBEHHBIX 3a3€MJIMTENICU NPUMEHSIIOTCS: KpPYIJbIe
OPYTKH, TPYObl pPA3HOrO CEYEHHs] M YTrOoJKW. B HOPMaTUBHBIX JOKyMEHTaX
ONPENEIIAETCS MUHUMAJIBHO JTOIyCTUMOE CE€YEHHE 3a3€MIIMTENIEN, KOTOPOE JOJIKHO
YUYUTBIBATHCS TIPU BBIOOpE MarepuanoB. Tak, sl TpyTa, OIMHKOBAHHOTO STOT
MapaMeTp COCTAaBIAET 6 MM, T pyTa U3 OOBIYHOTO YepHOTO MeTayuia — 10 MM, a
JUIS TIPSAMOYTONbHOTO mpokata — 48 wmm’. CTeHKH Tpy6 HIM TOIKH CTaIbHBIX
IIPOKATOB BHIOMPAIOTCA ¢ MUHUMAJILHOM TOJIIMHON 4 MM.

3a0UThIE AIIEKTPOBI COSAUHSIOTCS MEXIAY COOON TOHKOM CTalbHOW IMOJOCOH,

TOJILLIMHON HE MeHee 4 MM.
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3ampermaercss HMCMOJIb30BaTh B KA4eCTBE 3a3eMIISIONIMX MPOBOJAHHUKOB U
3a3eMIIMTENICH MPOPUIBHYIO apMaTypy. DTO CBSI3aHO C KaJCHBIM HAPY)KHBIM CIIOEM,
UMEIOIUMCST BO BCEX W3JENHUSIX OTOr0 THma. B pesynbTate, Hapymaercs
pacmpesieieHne TOKa IO CEYECHHI0, a TPOIECC OKHUCIECHHUS MPOMCXOIUT HAMHOTO
owIcTpEe.

CoenmuHeHue JneTanield W3 TMpoKara YEePHOTO0 MeTalla OCYIIECTBISETCS
¢ moMoIIpio cBapku. CTallbHasl 1MOJ0Ca MPUBAPUBACTCA K KOHIIAM 3a0MTHIX B 3€MITIO
aNeKTpooB. He  momyckaercs — WCMONBb30BaHWE  OOJTOBBIX  COCOUHCHHIA,
T.K. OHU OBICTPO OKHCISIFOTCSA. B pesynbrare, KOHTAKT TEPSCTCS, W 3a3EMIISIOIIHMA
KOHTYp HaunHaeT padorath HedpdekTuBHO. [0 OKOHYaHMM BCeX CBApOYHBIX padoOT
MecTa CBapkh 00pabaThIBAIOTCS CHEIUATbHBIMH AHTHKOPPO3UHHBIMH COCTAaBaMH.
Jlist 9TUX TeNiei HeNb3sl MCIOJIb30BaTh KPacKy, MOCKOJIBKY OHAa HapyllaeT CBS3b
MeTalljia ¢ 3eMJIe U cucTeMa 3a3eMJICHUS He OyIeT paboTaTh.

Henp3st mpon3BoAUTh OKpacKy 3a3eMIIMTENCH WM HAHOCUTb HA HUX JIpyTUe
MOKPBITHSI, CIIOCOOCTBYIOIINE CHIDKEHUIO MpoBoguMoOcTH. OIHAKO MO JeWCTBHEM
KOPPO3WH TOJIIIMHA CTATBHBIX JETaJIed MOCTeNeHHO cHUkaeTcs. [loaTomy cedenwme
JNIEKTpOJa  TOXOMpaeTcs C  OmpeAeNieHHBIM  3amacoM. Takum  oOpaszowm,
obecreunBaeTcs TOCTAaTOYHO MPOAOKUTEIbHAS KCIUTyaTallus KOHTypa 3a3eMIICHHUS.

Ecmu koHTyp 3a3emiyieHHst JOMa COCOUHSETCS C  KOHCTPYKIIHSIMH,
PacToIOKCHHBIMUA B YCIIOBUSAX arpeCCUBHOM CPEbl, OHU JOJKHBI OBITh 3aIlUIICHBI
CHEIUATbHBIM MTOKPHITHEM.

CymecTByIOT HaOOPHI 3a3eMITUTENEH 3aBOJCKOTO U3TOTOBIIEHUS, COCTOSIINE U3
HETBHOTSHYTHIX IITHIPEN, TOKPHITHIX MEJIBIO.

Bce 3azemMiistonye MpoBOTHUKY MTOAKIIOYAIOTCS K €IMHOMN IIIMHE 3a3eMJICHUS,
UCTIOJIb3yeMor i KomMMmyTaruu. Cama IIWHA SBISETCS OJHUM W3 DJIEMEHTOB
pactpeeuTeNHHOTO IINTA U 3aKPEIUISIeTCS HEMOCPEJCTBEHHO Ha €T0 CTEHKE.

JIJ1st TOTTHOM TapaHTHUH PEKOMEHYETCS BBI3BIBAThH CIICIIUATUCTOB, OHH JTOJKHBI
COCTaBHUTH aKT MPoBepKHU. OTBETCTBEHHOCTH 3a BBIMIOJHEHHBIC PAOOTHI HECET TOJBKO
VCTIOJTHUTEITD.

BBITOBBIME AJIEKTPOU3MEPUTEILHBIMU MIPUOOpaMU 3aMepUTh A (HEKTUBHOCTH
3a3eMJICHUS HEBO3MOXXHO, HAJ0 HMMETh COBPEMEHHBIC JJICKTPOHHBIC YCTPOWCTBA,

TCXHUYCCKHUC BO3MOKHOCTH KOTOPBIX AAOT BOSMOYKHOCTDB 3daMCPATH TAKHUC JaHHBIC.
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J1J1sl 4aCTHBIX JOMOB COIPOTHUBIIEHUE TOKA HE MOXKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM HKCIUTyaTallUd »3JIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepkaeHHbIe [Ipukazom Munsnepro Poccuu ot 13.01.2003 Ne 6 ycTaHaBiIuBaroT
cieAyronme TpeOoBaHU K 3a3eMJIISIONIUM YCTPOUCTBAM U UX MPOPUTAKTHKE:

- 3a3eMJIAIOIIME YCTPOWCTBA JIOJDKHBI COOTBETCTBOBATh TpPeOOBaHUAM
rOCyAapCTBEHHBIX  CTAHJIApPTOB,  MNpaBWUJI  YCTPOMCTBA  DIIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M MPaBWI U JPYTUX HOPMATHUBHO-TEXHUYECKUX JIOKYMEHTOB,
o0ecrieunBaTh ycjaoBUsl 0€30MaCHOCTH JIIOJIEH, IKCITYyaTallMOHHbBIE PEKUMBI PAaOOTHI
U 3aIUTY 3JIEKTPOYCTAaHOBOK;

- TPUCOEIMHEHHE 3a3eMIISIIOUIMX  IPOBOJHUKOB K  3a3eMJIUTENIO U
3a3eMJISIOIIUM KOHCTPYKIMSIM JOJIKHO OBITh BBITIOJIHEHO CBAapKOH, a K IJIaBHOMY
3a3eMJISIIOIIEMY 3aKHMY, KOpITycaM arapaToB, MamuH U onopaMm BJI — 6onToBbIM
coeAMHEHUEeM (i1 oOecreyeHUss BO3MOXKHOCTH IPOM3BOJICTBA HU3MEPEHUM).
KoHTakTHBIE COEAMHEHHUS JOKHBI OTBeYaTh TpPEeOOBAHUAM TOCYIapCTBEHHBIX
CTaHAapTOB;

- OTKPBITO TMPOJIOKEHHBIC 3a3€MJISIIOIINE MPOBOJAHUKHA JIOJKHBI  OBIThH
PEeIOXPaHEHbl OT KOPPO3UU U OKPAILEHBI B YEPHBIH 1IBET;

- JUIS ONpENENICHHs] TEXHUYECKOTO COCTOSIHUSI 3a3€MJISIONIEr0 YCTPOMCTBA
JOJKHBI ~ TIPOBOJMUTBHCS  BU3yaJlbHbIE OCMOTpPBI  BHJIUMOW  YacTH, OCMOTPBI
3a3eMJISIONIET0 YCTPOWCTBA C BBHIOOPOYHBIM BCKPBITUEM TPYHTA, H3MEpPEHUE
napaMeTpoB 3a3€MIISIIOIETO YCTPOWCTBA B COOTBETCTBUU C HOPMAMH HCIIBITaHMS
AIEKTPOOOOPYIOBAHUS;

- BU3YaJIbHbIE OCMOTPBI BUAMMOMN YacCTU 3a3€MJISIIOIIETO YCTPOMCTBA TOKHBI
MIPOU3BOJIUTHCS TIO TpaduKy, HO HE pexe | paza B 6 MecsAleB OTBETCTBEHHBIM 3a
anekTpoxo3siictBo  [loTpebutenss wiam  paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
[Ipu ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCAMHEHUN MEXTY 3alllUTHBIM
MPOBOJHUKOM U OOOpYJOBaHWEM, HAIWYNE AHTUKOPPO3UOHHOTO TMOKPBITHSI,
OTCYTCTBHE OOPHIBOB;

- 7S ONpeNeNieHUsT TEXHUYECKOIO COCTOSIHUSI 3a3eMJISIOLIEro YCTpOMCTBa
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA DJIEKTPOOOOPYIOBAHUS  JOJKHBI
MPOU3BOJIUTHCS:

U3MEpPEHHE COMPOTUBIICHUS 3a3EMJISIOIIETO YCTPOUCTBA;
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U3MEpEHUE  HaIpSOKEHUST  MPUKOCHOBEHUsS (B DJIEKTPOYCTAaHOBKAX,
3a3eMJIAIOIIEE YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO IO HOPMaM Ha HalpsHKEHHE
MPUKOCHOBEHUS), MPOBEpPKA HAJUYUS LIENU MEXAY 3a3€MIISIIOIIUM YCTPOWCTBOM
U 3a3eMJIIEMBIMHU JJIEMEHTAMU, a TaK)XK€ COCIMHEHUN €CTECTBEHHBIX 3a3eMIIUTENeH
C 3a3eMJISIFOLIIUM YCTPOKUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHUS DJIEKTPOYCTAHOBKH, MPOBEpPKaA
COCTOSIHUS MMPOOUBHBIX MIPEAOXPaHUTENEH;

U3MEPEHUE YAEIBHOTO CONPOTUBIEHUS TPyHTa B pPalOHE 3a3€MIISIOLIErO
YCTPOMCTBA;

- U3MEPEHUs MapaMeTPOB 3a3eMIIIOLIMX YCTPOWCTB - CONPOTUBIICHUE
3a3eMJISIOIIETO YCTPOMCTBA, HANPSIKEHUE MPUKOCHOBEHUS, TIPOBEPKA HAMYUS 1IETH
MEXKIy 3a3€MIIMTEISIMU U 3a3€MJIIEMBIMU 3JIEMEHTAMU - MPOU3BOISTCS TAKKE MOCIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIMX YCTPOMCTB, TMpU OOHAPYKEHUU
paspylieHuss WIM TOepeKkpbiTus  u3onsaTopoB  BJI  anexrtpuueckor — Iyrou.
[Ipy HEOOXOIMMOCTH AOJKHBI MPUHUMATHCS MEphl MO JOBEACHHUIO MapamMeTpoOB
3a3eMJIIOIIUX YCTPOUCTB 10 HOPMATUBHBIX;

- TMNpPU HCHOJB30BAHMM B DJIEKTPOYCTAHOBKE YCTPOMCTB  3aLIUTHOIO
oTkIroueHUs (nanee - Y30) noimkHa OCYIIECTBISATHCS €ro MPOBEPKAa B COOTBETCTBUU
c PEKOMEHAAIUSMHU 3aBOJAa-U3rOTOBUTES U HOpMaMu WCIIBITAHUM
3JIEKTPOOOOPYA0BAHUS.

Buvioop kabeneii

B cootBerctBMM €O  CTAaTHCTUKOM OCHOBHOW MNPUYMHOM  MOXapoB
OT DJIEKTPOU3NIETUI SABIAIOTCS dJeKTpuueckue kadenu. [lortomy, mias obecrneueHus
MOKapHON 0e30MacHOCTH, HEOOXOAUMO MPABHIIBHO BBHIOUPATH KaOEIbHBIE HU3ACIIUS
MO TUIY UCIIOJIHEHUS U CEYEHUIO TOKOMTPOBOISIINX JKHIL.

[Ipu BBIOOpEe THUMA WUCTHOJHEHHS KalOeneld Ui OOBEKTOB Pa3IUYHOTO
HAa3HAUYCHUS MOXXHO BoOCToONb30BaThcsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOpPbIM B HOPMATHMBHOM JOKYMEHTAllMM Ha KaOeabHOE H3JENHE JOJDKHA OBITh
yKazaHa o00JlacTb €ro MNPUMEHEHHUS C YYETOM IoKaszaTeled OMacHOCTH W THIa

ncnojHeHus. B AJaHHOM CTaHAapTC IIPHUBCIACHA Ta6J'H/II_[a ((HpeI/IMYH_IeCTBeHHBIG
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obnacTu IMPUMCHCHHA KaOeJIbHBIX I/IBILGJ'II/Iﬁ C Y4YCTOM HX TuUIla HCIIOJIHCHUA

IpeJCTaBIeHHas B Tadbuuue 4.

Taoauna 4

IIpeumyniecTBeHHbIE 00JIACTH PUMEHEHN ST KA0eJbHBIX U3/1eJIMH ¢

YY€TOM UX THIIA UCITOJTHCHUSA

Knacc
Tun ucnonHeHus .
TIOXKapPHOH [MpenmymecTBeHHast 00:1aCTh IPUMEHEHUS
KaOeJIbHOTO M3/eNns
OIIACHOCTH
be3 o6o3HaueHuns 01.8.2.5.4 J1st oIMHOYHOM NPOKJIAJKK B KaOEJILHBIX COOPYKEHHSIX U MTPOM3BOACTBEHHBIX
MOMEIeHUAX. [ pynoBas mpokiaaka pa3pemaeTcs TOJIbKO B HapyKHBIX
9JIEKTPOYCTAHOBKAX M MPOU3BOJICTBEHHBIX IIOMEIICHHSX, TJI€ BO3MOXKHO JIUIIh
MIEPUOANYECKOE TIPHCYTCTBHE 00CTY )KUBAOILIETO IIEPCOHAIA, ITPH 3TOM
HEOOXO0MMO IPUMEHSTH TACCHBHYIO OTHE3AIINTY
Hr(A F/R) [M1a.8.2.5.4 | dns nmpoxs1aky, ¢ y4eToM o0beMa roproueii Harpy3Kku kabesel, B OTKPBITHIX
Hr(A) 1116.82.5.4 |KaOEIbHBIX COOpYKEHHUAX (3CTAKA/AX, TANEPEAX) HAPYIKHBIX HIIEKTPOYCTAHOBOK
Hr(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2  |Jlns mpokIamku, ¢ yueToM o0beMa roprodell Harpy3ku Kabeseid, BO BHYTPEHHUX
Hr(A)-LS [116.82.22 |PIE€KTPOYCTAHOBKAX, & TAKIKE B 3/[aHUAX, COOPYIKEHUSX U 3aKPITHIX KAOEIbHBIX
ur(B)-LS 28222  |COOPYREHIAX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS 114.8.2.2.2
Hr(A F/R)-HF IM1a.8.1.2.1 Jis mpoxITagky, ¢ yaeToM o0beMa roproueii Harpys3ku kabenei, Bo BHYyTPEHHHX
ur(A)-HF [116.8.1.2.1 |P7EKTPOYCTaHOBKAX, a TAKKE B 3aHUAX U COOPYKEHUAX C MACCOBBIM
ur(B)-HF M2.8.12.1 MIpeObIBAHUEM JIFOZICH, B TOM YHCIIE B MHOTO(YHKIIMOHAIBHBIX BBICOTHBIX
B 3IaHMSAX U 3/JaHNAX-KOMILIEKCAaX
Hr(C)-HF [13.8.1.2.1
Hr(D)-HF [14.8.1.2.1
Hr(A F/R)-FRLS IM1a.7.2.2.2 | dns mpokianku, ¢ yaeToM o0beMa roprodeil Harpy3ku Kabemei, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBONOXKAPHOM 3aLIUTEI, & TAKXKE APYTHX CHCTEMAX, KOTOPHIE JOJIKHEI
ur(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBHSAX HOXKapa
Hr(C)-FRLS [13.7.2.2.2
Hr(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF 2.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | dns mpokniaaku, ¢ y4eToM o0beMa roproueii Harpy3Kku Kabesei, B 31aHusIX
ur(A)-LSLTx [116.8.2.1.2 |AETCKHX JOIIKONBHEIX U 00Pa30BaTENbHbIX YUPEKIEHHH,
ur(B)-LSLTx 2.82.12 CIELMAIN3UPOBAHHBIX JOMAaX MPECTapeibIX 1 HHBAINAOB, OOJILHHULAX, B
T CHMAIBHBIX KOPITycax 00pa30oBaTeNIbHBIX YUPEKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX yUpeKIeHuil
Hr(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTx MM1a.8.1.1.1
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Knacc
Tun ncnonHeHus .
MOXKAPHOM [MpeumymiecTBeHHas 001aCTh IPUMEHEHUS
KaOeJIbHOTO U3/eNus
OIIACHOCTH
Hr(A)-HFLTx I116.8.1.1.1
Hr(B)-HFLTx I12.8.1.1.1
Hr(C)-HFLTx I13.8.1.1.1
ur(D)-HFLTx 114.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | Jlna npoknanku, ¢ yaeToM o0beMa roprodeil Harpy3ku kabesneii, B cucremax
Hr(A)-FRLSLTx [116.7.2.1.2 | IpOTHBOMOXAPHOM 3aILUTEHI, @ TAK)KE B JPYTHX CUCTEMAaX, KOTOPHIE JJOJDKHBI
Hr(B)-FRLSLTx 12.7.2.1.2 COXpaHATH pabOTOCIIOCOOHOCTH B YCIOBHUAX MOXKApa, B 3TaHUAX JETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JOUTKOJIFHBIX 00pa30BaTENbHBIX YUPEKACHUH, CIICIIHATM3UPOBAHHBIX JJOMaX
ur(D)-FRLSLTx [14.7.2.1.2 MIPECTapENbIX ¥ HHBAINAOB, OONBHHUIAX, CITABHBIX KOPITycaX 00pa3oBaTeIbHBIX
Hr(A F/R)-FRHFLTx | Ila.7.1.1.1 YUpPEXICHUI HHTEPHATHOTO THUIA U IETCKUX YUPEKACHUN
Hr(A)-FRHFLTx I116.7.1.1.1
Hr(B)-FRHFLTx I12.7.1.1.1
Hr(C)-FRHFLTx I13.7.1.1.1
Hr(D)-FRHFLTx 14.7.1.1.1

Ha »s1exTpoycTaHOBKM M 3JIEKTPUYECKHE LEMH KWIbIX M OOIIECTBEHHBIX
3IaHUM B TOPOJAX M CEJIIbCKUX HACEJIEHHBIX ITyHKTaX HOMWHAJIBHBIM HaIPSIKEHUEM
o 1000 B CII
256.1325800.2016,

B COOTBCTCTBHUH C KOTOPBIM!

MIEPEMEHHOT0  TOKa  PacHpoCTpaHsOTCS  TpeOOBaHUs

- BHYTPEHHHUE 3JIEKTPUUYECKUE CETH JIOJKHBI ObITh HE PacHpOCTPaHSIOIIMMU
TOPEHUE M BBINOJHATHCS KaOemssMM W MPOBOJAMHM C JKAJAMU M3 MEIH WIH
QIIOMMHUEBBIX CIUIaBoB Mapok 8030 u §176, mmHONPOBOJaMH ¢ MEIHBIMHA IIMHAMMU
B cootBercTBUM ¢ TpeboBanusmu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Ttakke TpeOOBaHMSIMHU DJEKTPO- W IOXKAPHOM
0C€301aCHOCTH;

- CEYEHHMsI TOKOIPOBOISAIIMX MEIHBIX KU U KU U3 ATFOMUHUEBBIX CIUIABOB

Mapok 8030 u 8176 noyKHBI OBITH HE MEHEE YKa3aHHBIX B Ta0auLe J;

Taoauua 5
CeueHusi TOKONPOBOASIIIIUX MEeIHBIX KUJI U KIUJI U3 ATIOMHMHHEBBIX CIJIABOB
mapok 8030 u 8176

HaumeHnbliee ceueHnue TOKOTIPOBOISIINX JKUIT
. 2
kabenel 1 IpOBOJIOB, MM

HaumenoBanue nuHuu

MEIHBIMU KUJIaMHU U3 aJTFOMUHUEBBIX
KUJIaMU cruiaBoB Mapok 8030 u 8176

JIuHUM TPYNIOBBIX CETEM OCBEUICHUS 1,5 2,5

JIMHUM TPYIIOBBIX CETEN PO3ETOK 2,5 4,0
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JInHUM OT 3Ta)KHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB M K PACUETHOMY CUETUHUKY

JIuHumM pacnpenaenuTeaIbHON CeTH 4,0 6,0
(cTOsIKM) AJI MUTaHUS KBAPTHUP

- IIPY COEMHEHUM ITPOBOJIHUKOB C JKMJIAMU U3 AJIFOMUHUEBBIX CIIaBOB MapoK
8030 m 8176 c »>IEKTPOYCTAaHOBOYHBIMU U3JEIUSIMU, amnmnapaTraMyd 3allUdTbl H
CYETUYMKAMU PEKOMEHAYETCS HCIIOJIb30BAaTh COEAUHUTENIbHBIE YCTPOMCTBA B
cootBercTBUM ¢ TpedoBanussmMu ['OCT 31604 nns koMMyTanuu HpPOBOAHUKOB U3
QIIFOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJIsl IPOBOJHUKOB U3 MEM.

s oOecrieueHus HAJEKHOCTU KOHTaKTHBIX COEJIMHEHUN B
pacrpenenuTeIbHbIX KOpoOKax CIIelyeT OCYLIECTBIIATH COCIMHECHHE
TOKOMIPOBOASIIMX KW M3 CIulaBoB amoMuHusi Mapok 8030 um 8176 mpu nomoinu
BUHTOB WJIM AJIFOMUHUEBBIX TMJIb3, METOJIOM ONPECCOBKHU WX HUCIIOIB30BATH CBAPKY.

[Ipu MOHTa)xe OTBETBIIIEMBIX KaOenei ¢ KUIaMUd U3 ATIOMHUHHEBBIX CIUIABOB
Mapok 8030 u 8176 HOKHBI TPUMEHSATBCS CKUMBI C OUMHKOBAHHBIMHA KOHTaKTAMM.

[Ipy BBINIOJIHEHUHM COEIMHEHHUH B 3JEKTPONPOBOAKAX C TOKOMPOBOISIIUMU
KUJaMH W3 CIulaBoB  amoomuHusg  wmapok 8030 w8176, ecam  Tun
JIEKTPOYCTAHOBOYHBIX W3JEIUN CONEPKUT MEIHbIC WIM JIATYHHbIE KOHTAKTBI, IS
o0OecrieyeHHUs CTAOMJIBHOCTH KOHTAaKTHOTO COEJIMHEHHUS CIEAyeT MpPUMEHATH
JIEKTPOITPOBOISAIIME CMA3KHU.

Menp uMeeT JIydlllyr0 OPOBOJUMOCTb, IO CPABHEHHUIO C AJOMHHHEM, 4YTO
00ecreynBaeT Py MEHBUIEM CEYEHHUH OOJIbIIYI0 MAKCUMAIbHYIO TOKOBYIO HArpy3KYy.

MenHsblii TPOBOJHUK MEHBILIE TOJIBEPraeTcsi OKMCIEHUIO U CIOCOOEH J10JIroe
BpEMsI COXpaHATh KAauyeCTBO KOHTAaKTOB IIPU COEAUHEHUU B PACIPEICIUTEIbHBIX
KOpOOKax u Apyrux npuodopax.

B okunblx M OOLIECTBEHHBIX 3JaHMSIX C MPUMEHEHUEM JEpPEBSIHHBIX
KoHCTpykui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKHE CETH JIOJKHBI OBITh HE PACIIPOCTPAHSIOIIUMH TOPEHHUE U
BBINIOJIHATHCS KabensiMu U npoBoaamu ¢ MeaubiMu xuinamu B 'OCT 31565, 'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 pmomyckaeT NpUMEHEHHE KaOEIbHBIX W3ICIUN C
TOKONPOBOJSALIMMHU JKWJAaMU M3 aJIOMHHHMEBBIX CIUIABOB JUISI  OpraHU3ALMH

BHYTPCHHUX ceTeﬁ, HO HAKJIaAbIBACT HA UX MOHTAX JIOIIOJIHUTCIIbHBIC OIPAHUYCHNA.
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Jliist obecrieueHus] HAJIEKHOCTH BJIEKTPONPOBOAOK B 3AAHUSX, BBITOJIHIEMbBIX
POBOJIAaMHU U KaOeIsIMU C TOKOTPOBOISIINMH JKHJIAMU W3 CIUIABOB AJIFOMUHUS, TIPH
MOHTa)X€ JIOJDKHBI ~ MCIIOJB30BaThCA JIMOO  DJIEKTPOYCTAHOBOYHBIE — M3JENUS,
KOHTAKTHBIE TPYIIbl KOTOPBIX UMEIOT CHELUHUANIbHBIE MOKPBITHS, 00€CIeUNBAIOIINE
CTaOMJIBHOCTh  KOHTAKTHOTO COCIMHEHUS KaK C MEIHBIMM, TakK H C
TOKOIIPOBOSIIIIUMU >KHJIAMU U3 CIUIABOB aTFOMHHHUS, YTO JIOJDKHO OBITH OTPAXKEHO B
MapkupoBke (Harpumep, Cu/Al) 1160 npu UCNOIb30BAaHUU CEPUITHO BBITYCKAEMBbIX B
CTpaH€ YCTAHOBOYHBIX M3JIENUNA  JIOJHKHBI  IPUMEHATHCSA  JIOMOJHUTEIbHBIE
TEXHUYECKUE CPEACTBA, 00ECTICYMBAIOIINE CTAOUIBLHOCTh KOHTAKTHBIX COCIMHEHUH.

I[Ipy  KOpOTKOM  3aMbIKaHUKM  MEJIHBIC  JKWJbI  SIBIAIOTCA  OoJsiee
nokapo0e30MacHbIMHU, Y€M KWJIbl U3 AJIIOMHUHHMEBBIX CILJIABOB 3a CUET MEHbIIIEH
3QKUTaTeIbHOM CIMOCOOHOCTH YacTHUI[ MEAM [0 CPAaBHEHUIO C 3aKUTraTebHOMN
CIIOCOOHOCTBIO YaCTHI] ATTFOMUHUSI.

C Touku 3peHHs TOXKApHOW OE30MACHOCTH, MPEANOYTHUTEIBHBIM SBISICTCS
pUMEHEHUE KaOeIbHBIX U3/IETIUI C METHBIMUA TOKOTIPOBOISAIIIUMU KIITAMH.

Ha noxxapHyto 0€3011acHOCTb JIEKTPOIPOBOJIKH BIMSET MPABUIBHOCTH BHIOOpA
CEUYEeHHUs TOKOMPOBOIAIIMX KW KaOenei. HeBepHbIil BHIOOp ceueHUs KaOemss MOXKET
MPUBECTH K €ro MeperpeBy, OIUIABICHUIO M30JISIIIMM M €€ BOCIUIAMEHEHUIO WU K
KOPOTKOMY 3aMBIKaHUIO C TTOCIIECTYIOIIIM BO3TOPAHUEM.

OCHOBHBIM TapaMeTpPOM, KOTOpPbIH HEOOXOJMMO YYHUTHIBaTh IPU pacueTe
ceyeHWs Kabens SBISETCA JJIMTEIBHO JOMyCTMMas TOKOBas Harpyska, T.e.
MaKCHUMaJlbHasi BEJIMYMHA TOKA, KOTOPYIO KaOeslb MOXKET MpoIycKaTh O3 neperpesa B
TEUEHHUE IJTUTEILHOTO BPEMEHHU.

Pacuernpie  snekTpuUYeCKHE€  HArpy3Kd IS PA3IUMYHBIX  JKWIBIX U
00I1IeCTBEHHBIX 3/IaHui npejicTaBieHbl B pa3zaene 7 CIT 256.1325800.2016.

JIsist mpoBeieHHsI CaMOCTOSITENIBHOTO pacueTa CeueHus Kalens Mo TOKY IS
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOAUMO BBITIOJIHUTD CIEAYIOIINUE JEHCTBUS:

- OMpEeNeNUTh CYMMapHYH MOIIHOCTh BCEX OJIEKTPONPUOOPOB, KOTOPHIC
OJIHOBPEMEHHO MOTYT OBbITh BKJIFOUEHHI B CETh;

- paccuuMTaTh CUJIy TOKa, KOTOpas OyAeT NpoTeKaTh MO Kabento Mpu
BKJIFOUEHUHU JIAHHBIX AJICKTPONPUOOPOB;

- 110 Ta0JIUIe ONPEACIINTh HanboJIee MOIX0 IsIIIee ceueHue Kabes.
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CyMMapHasi MOIIHOCTh 3JiekTponpudopo (P, BT) Berumcisgercs kak cymma
MOIIIHOCTEN OTACIbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MONIHOCTH Ka)XJOr0 SJIEKTPUYECKOro MpuOOpa YKa3bIBAIOTCS B €ro

[acIopTe, PyKOBOACTBE 10 IKCILTyaTalluy U T.II.

Pacuer cunbr Toka (I, A) mporekaromero mno KaOedar MNPOBOAUTCS IO

bopmynam:

st onHoazHoi cetn Hanpsikenuem U =220 B
g BBy
UV-cosg

uist Tpexdaznoit cetu Hanpspkenuem U = 380 B
B

e .
ﬁb"-msqﬂ

JUTs1 OBITOBBIX JIEKTPONPUOOPOB cosp = 1.

K, — xoaddunmenT ogHOBpEeMEHHOCTH, T.€. Kakas 4acTh NPUOOPOB MOXKET
OBITh BKJIFOU€HA OJTHOBPEMEHHO.

JIJisl TIOBBITIICHUST TIO’KapHOW OE30MacHOCTH, B pacyeTe JJIs YacTHOTO JoMa
(KBapTUPBI) MOXKHO TMPEIINOJI0XKHUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE TPUOOPHI U TPUHATH Kodpduuuent K, = 1.

3Has BENMYMHY TOKA, CEYEHHE TMPOBOJA HAXOAAT 1o Tabmuie 6.
Ecnm okxaxeTcst 9To pacdeTHOE M TaOIMYHOE 3HAYCHHUS TOKOB HE COBITAJIAIOT, TO B
ATOM CiIy4dae BRIOMpAIOT Oyrpkaiiiiee OoJiblliee 3HAYEHUE CEUYCHHS] TOKOIPOBOASIICH

SKUIBI KaOes.

Taoauna 6
Br100op cevyeHnsi NpoBOAAa MO BeJIMYMHE TOKA
Ceueniie MenHble KUITBI IPOBOJOB U Kabemei
TOKOIIPOBOSAIIEN Hanpsokenue, 220 B Hanpsokenue, 380 B
HITBI, MM TOK, A MOIITHOCTb, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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Ceucre Mennbie XUITbI MPOBOAOB M Kabeei
TOKOIPOBOSALLEH Hamnpsixenue, 220 B Hamnpsixenue, 380 B
KHIIBL, My TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B 1omMe uMeIOTCS MOIIHBIE 3JIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocrasysier Oosnee 1,5 kBT, minsd uX NOAKIIOYEHUS PEKOMEHAYETCS HCIIOIb30BaTh
OTZIEJbHYIO JTUHHUIO.

YacTo npuxoauTcs pemaTth 00paTHyro 3ajavy, KOrja JJIsl U3BECTHOTO CeYeHUs
IPOBOJIHUKA, TIPOJOKEHHOTO B JIOME WIM KBapTHpe, HEOOXOIUMO HalTH
MaKCHMaJbHO JOMYCTUMYIO Harpy3ky. B sTom ciyudae, mo Tabmaumam [uisi JaHHOTO
CEYEHMUsS] TOKOINPOBOJALIEH >KWIbI Ka0elsl HaxoJMM MaKCUMalbHO JOIYCTUMYIO
Harpy3Ky. 3aTeMm 3Has MOIIHOCTHU JIEKTPUUECKUX MPUOOPOB, OMpPEAEIsieM, KaKue U3
HUX MOTYT OBbITh OJJHOBPEMEHHO BKJIIOUEHBI B CETh.

Crnenyer MOMHUTH, YTO MAKCHMAJbHBIN JOMYCTUMBIM TOK JJI CTaHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUYHBIX HW3JIETUHN (BBIKIIOYATENH, PO3ETKH) paBeH 16 A.
[TosTOMy BKJIIOYATh B OJHY PO3ETKY WJIHM MOAKIOYATh K OJHOMY BBIKIHOYATEIIO

Harpy3ky oosiee 16 A, yto 115t 0oqHO(pA3HON CETH COOTBETCTBYET 3,5 KBT Henb34.
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3.3. JeicTBus npu 00HapYyKEHUHN aBapuUilHOIO pe:xxuma
B JJIEKTPOO0OOPY10BAHUU

ABapuiiHBIN PeXUM PaOOTHI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOKET
IPOSIBJIATHCS B BHJIC CPAOOTKU ammapaTroB AIEKTPHUUECCKOW 3alIUTHI CeTH, N3MCHCHHUS
I[BeTa TEPMOHMHIUKATOPOB, OOHAPYKCHHsI 30H aHOMAJIBLHOTO HarpeBa JJICMEHTOB
ANEKTPOOOOPYNOBaHUS TPU TEIUIOBU3MOHHOM JMArHOCTHKE, CPaOOTKU JAaTYHUKOB
TepmocucteM. Kpome Toro, 00 aBapuilHOM pexxumMe padoThl dIIEKTPONprOOpa MOKET
TOBOPUTH TOSIBJICHHE HA €r0 MOBEPXHOCTH, ITHYpPE M BHWJIKH MHUTAHMS OIUJIABICHUM,
nedopmarii KOpiyca, BOSHUKHOBEHHH TIPH pab0Te HEXapaKTEPHOTO IIyMa U 3amaxa
TUIABALLEHCS U30JISLIUN.

[Tpu3Haku aBapuitHOTO pekrMa pabOThI ANEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX 0OHApYKEHUU TIPEJICTABIICHHI B TabuIIe 7.



43

Tabamua 7
IIpu3Haku aBapuilHOI0 pexxuMa padoThl JJIEKTPOOOOPYA0OBAHMS U 1eiiCTBHUA NPU UX O0OHAPYKEHUH
IIpu3Haxk aBapuiHOIr0 pe:KuMa Bo3moxxHas npuyuHa Pexomenayemble 1eicTBus
CpaboTtas1 aBTOMaTHYECKUN BBIKIIOYATEIh Kopotkoe 3aMbikaHue B LIETIH. Oran 1.
[Teperpy3ka B 1enu. - YCTaHOBUTH KAaKOW THII ammapaTa 3aluTsl cpaboTan (aBTOMaTHUECKHIA
BBIKJIIOYATENb,  YCTPOWCTBO  3amuThl  AuddepeHnnanbHoro  TokKa,
Cpaborano YCTPOUCTBO 3alIUTH | YTEuKa TOKa. YCTPOHCTBO 3allUTHl OT MEPEHANPsIKEHUs, YCTPOHCTBO 3alIUTHI OT
g depeHInaTbpHOro TOKa JIyroBOr0 TIpo00si (MCKPEHHS)) WM 10 KaKoMy KaHalIy IPOH30ILIO0
cpabaTeiBaHMe, €ClId TPUOOp KOMOMHUPOBAHHBIH, T.€. 00beTUHSET B ce0e
Cpaboramo  yctpoiicTBO  3amuThl  OT | JlyroBoit 1Ba U OOJIeE THTIA 3AIHTHI;
IAyTrOBOro NMpo6ost (MCKpEeHHUs) npoOoii(rmocnae1oBaTeIbHbIH, - YCTaHOBUTb OOCTOSITEIBCTBA MPH KOTOPBIX MPOU3O0LUIO OTKIIOYEHHUE.
HapajuleNbHbI, HA 3eMII0) WM | UTO IMPOM30LUIO NpEJ OTKIIOYEHHEM (IOAKIIOYCHUE WM OTKIIIOYCHHE
VICKPEHHE. noTpeduTens, MepliaHue CBeTa, aHOMallbHasi paboTa 3IEKTPONPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIH MOAKIIOYEHBI H ObUTH B pabore? Korma m
Cpa60TaJ10 yCTpoﬁCTBo 3alIUTEL oT Hepenanm HampsKCHUS CKOJIBKO pa3 CpaﬁaTBIBaHI/I araparsbl 3aIUThI?
HepeHanpPsKEHHs - TPOBECTH BH3YAIBHBIH OCMOTP AJIEKTPOOOOPYIOBaHUS (LIHYPHI

NUTAHUS,  PO3ETKH,  BBIKIIOYATENIM,  KOHTAKTHbIE  COEJUHEHUS,
COEJIMHUTENIbHbIE KOPOOKH, 3JIEKTpPONpUOOphl) Ha HAIUYUE BUIUMBIX
HNOBPEXJICHUNA (M3MEHEHHE IIBeTa WJIM OIUIAaBJICHUE W3O0JIALUM, CIIEIbI
TEPMHUYECKOTO BO3JEHCTBUS B pe3yJlbTare KOPOTKOIO 3aMbIKAHUS,
UCKPEHUS, IEPETPYy30K);

- €CIIM TIpH BU3YaJbHOM OCMOTpE OOHApyKXEHBI NOBPEKICHHS, TO

HEOOXOIUMO TMPUCTYHNUTh K YCTPAHEHHWIO TPUYMH  BBISBICHHBIX
MTOBPEXKICHUIN 51 PEMOHTY (3ameHe) MIOBPEXKACHHOTO
3IIEKTPOOOOPYI0BAHUS;

- €CIIi NPU BU3YaJIbHOM OCMOTPE MOBPEXKACHUS HE OOHApPYKEHBI, TO
HEOOXOAMMO TIPEHTH K dTamy 2.

Orarm 2.

[TpoBepuTh HAJICKAIILYIO PAabOTY anmapaTa 3aIiuThl.

- I YCTpOﬁCTBa 3alIUThI OT HepeHaprDKeHI/Iﬂ I/I3MCpI/ITI) 3HAYCHHUC
HANpPsDKCHUsT THTaroNei cetu. Ecin 3HaYeHHE MUTAONIET0 HAMPSKSHUS
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IIpu3Hak aBapuiiHOTO pe:KuMa

Bo3moxkHas npuyuHa

Pexomenayemble AelicTBUA

CCTHU BBIXOAUT 3a AMWAIIa30H YCTABKHU allIiapara (HI/I)KC HWKHETO Mpeaciia
WIM BBIIIE BEPXHEro), TO mpobiema B ceTH. Eciu 3HaueHue MUTAIOLIETro
HAIMpsKCHUA CCTU JICKHUT B JUAIIA30HC YCTABKHU, TO anmapar 3allyuThbl
HEHUCIPABEH U €ro He0OXOAMMO 3aMEHUTh;

- 7Sl yCTpoicTBa 3amuThl JU(QPepeHIINaTbHOTO TOKa B COOTBETCTBUH
co crtanmaptamu [7, 8] B KOHCTPYKIMH JOHKHO OBITH IPEIYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKA), KOTOpOe O0OeCHeunmBacT IMpPOBEPKY
paboTOCIIOCOOHOCTH arnmapara. Taxoke MOKHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOHCTBA € TOMOIIBIO TNPHOOPOB MPOBEPKH U
U3MEpPEHUs] TapaMeTpPOB YCTPOMCTB 3alUTHOrO OTKJIoYeHus. Ecmu
ammapar 3allUuThl HEUCIPABEH, €r0 HEOOXOAUMO 3aMEHUTh.

- JUId YCTpPOWCTBAa 3allUThl OT JYroBOro mpo0os MPOBEPHUTH
paboToCOCOOHOCTh ammapara B COOTBETCTBHHM C WHCTPYKIMEH 3aBOja-
usroroButens. Hampumep, ¢ moMoIipi0 TeCTOBOTO YCTPOICTBA, BXOASIIETO
B KOMIUIEKT ITOCTAaBKM NMpHOOpa, MpU MOMOIIM TECTOBOW KHONKU U T.II.
Ecnu anmapar 3aniuTsl HEMCPaBeH, €ro He0OX0AUMO 3aMEHUTh.

- U aBTOMATHYECKOTO BBIKIIOUYATEINS MPOBEPUTH PaOOTOCTIOCOOHOCTH
MEXaHU3Ma pacleruieHus. B3BecTn aBTOMaTHYECKUI BBIKIIIOYATENb PYKOM
1 IIOCJIE OTKIIFOUUTH €Tr0. HpI/I OTKJIFOUCHUHN JOJI’KEH GBITB CJIBIIIICH
XapaKTEPHBIN MIETYOK.

Ecnu anmmapaThl 37€KTPUYECKOH 3alIUThl UCHPABHBL, TO HEOOXOAUMO
MEepENTH K HTamy 3.

Ortam 3.

[TpoBepka MpUCOETMHEHHBIX HArPy30K (JIEKTPOIIPUOOPOB).

- TMPUCOCOUHATH K DIEKTPUYECKONW IIEMH IMOOYEPEIHO IO OTHOM
Harpy3ke, KOHTPOJIUPYsl cpabaThIBaHUsI alapaToB 3alUThL;

- NIpU BBISBJICHUM HArpy3KH, BbI3BIBAIOLICH cpalaThIBaHHE armapara
3alUTHI, BRIBECTU HATPYy3Ky U3 SKCIUTyaTalllH.

Pe3ynbTaThl mpoBepKH, a TaKKe BCE MPOBEIEHHBIC MPO(HIAKTUISCKUE
1 PEMOHTHBIE PAOOTHI IOJDKHBI OBITH 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuiiHOTO pe:KuMa

Bo3moxkHas npuyuHa

Pexomenayemble AelicTBUA

TepMOI/IHIII/IKaTOp HU3MCHUII OBET

Ileperpy3ska nenmu.
[1noxoi KOHTAaKT.

- BeiBecTH 351eKTpO00OpYI0BaHUE U3 IKCIUTyaTallly;

- YCTaHOBHUTb OOCTOSITENILCTBA, HPHU KOTOPHIX IPOM3OLIEN IEpPErpeB
(kaxue Harpy3Ky OBUIM MOJAKIIIOYECHBI M ObLTH B paboTe, IpU BO3MOXKHOCTH
U3MEPUTH MPOTEKAIOLINH TOK C IEIbIO BBIABICHUS EPErPy3KN).

- TPOBECTH BHU3YaJbHBI OCMOTpP 3JEKTPOOOOPYAOBAHMS, HA KOTOPBIH
HaHECEH TEPMOMHAMKATOp Ha HAJW4YME BUAUMBIX IOBPEXKACHUN
(M3MeHeHHe IIBeTa WM OIUIABJICHHE HW3OJIALUHU, CIEAbl TePMHUUYECKOro
BO3JCHCTBUS B  pE3yJbTaTe KOPOTKOIO  3aMbIKaHUS, HCKPEHUS,
MEPETrPy30K);

- €Clli IpHU BU3YAJBHOM OCMOTpE OOHApyXEHbl IOBPEXICHHS, TO
HEOOXOIMMO TPUCTYHNHUTh K YCTPAHEHHIO TIPUYMH  BBISBICHHBIX
MTOBPEXKICHHUI u PEMOHTY (3ameHe) TTOBPEXKACHHOTO
AIIEKTPOOOOPYIOBAHUS;

- €CIM NpU BU3YaIbHOM OCMOTpE IOBPEXKIECHHUS HE OOHApy>KEHbl —
NPOBECTH OICHKY €ro COCTOSHHS M BBINOJHUTH NPOQPHUIAKTHUECKUE
paboTHI;

- YAAJIUTh CTapblii TEPMOUHIUKATOP U HAHECTU HOBBIM.

B kypHane yka3aTb Jary oOOHapy>X€HUS IeperpeBa, IPUUYUHY,
NpOBE/JCHHBIE PAa0OTHl (PEMOHT, 3aMeHa, MPOQUIAKTHYECKHE DPAaOOTHI),
JlaTy ~ HAHECEHUs HOBOIO TEPMOMHAMKATOpPA, COCTOSIHHE  HOBOTO
TEPMOUHAMKATOpa (LIBET, TpaAyupoBKa U.T.I1.).

IlomyuyeH curHan mo’KapHOM OIACHOCTU OT
TEPMOCHCTEMBI

IIeperpys3ka.
II;moX0M KOHTAKT.

B ciydae nomydeHus cursania o rneperpese:

- YCTAaHOBHUTH MECTO, I/I¢ TIPOU30IILIO CpabaThIBAaHKE AATINKA;

- 3auKCUpOBaTh B OKypHaJe BpeMs, MECTO M HaWMEHOBaHHE
3NIEKTPOOOOPYJOBAaHHS, HA KOTOPOM IPOU30IIIO CpabaTHIBAaHHUE;

- TPOM3BECTH OCMOTp OOOpYyIOBaHMSA, IO MPUYHHE KOTOPOTO
IPOU30IILIO CpadaThIBAHUE CHCTEMBI,

- O pe3yjibTaTaM OCMOTpa, B CJIy4acC BLIABJICHHUA HCUCIIPABHOCTH,
IPOBECTH  PEMOHT, TEXHHYECKOE  OOCIy)KMBaHWE WM  3aMEHY
HIIEKTPOOOOPYI0BAHUS;
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IIpu3Hak aBapuiiHOro pexxumMa

Bo3moxkHas npuyuHa

Pexomenayemble AelicTBUA

- IpU HEOOXOUMOCTH 3aMEHUTH JATYUK C COOTBETCTBYIOIICH OTMETKOM
B )KypHaJe.

[Ipn MIPOBEICHUU TEIUIOBU3MOHHOU
JUarHOCTUKM  OOHAapy>KeH  aHOMaJbHBIN
HarpeB 3JIEMEHTa IEKTPoo0Opy10BaHUS

[Ieperpyska.
[1;10X0M KOHTaKT.

I[Ipu  oOHapykeHWH  aBapuiiHOrO  TOXKapoomacHoro  jaedexTa
ANEKTPOOOOPYAOBAaHUE  HEOOXOJMMO  HEMEIJICHHO  BBIBECTH W3
HKCIUTyaTallid U IPOBECTU PEMOHTHBIE PaOOTHI.

[Tocne ycrpaneHus HEHCHPABHOCTEW, MPUBEINIUX K BO3HHUKHOBEHUIO
nedekra, PEKOMEHIyeTCcs TMPOBECTH TMOBTOPHOE  TETUIOBU3UOHHOE
o0cienoBaHuE JAaHHOTO OOBEKTA.

Pe3ynbpTaThl MOBTOPHON AMArHOCTHKH 3aHECTH B MPOTOKOJ C YKa3aHUEM
MPOBEICHHBIX PEMOHTHO-TIPO(QUIAKTHYECKUX PadoOT.

Pexomennyercs MIPOBOANTH BHEIIJIAHOBYIO TEIUIOBU3HOHHYO
MUATHOCTHKY OTIEIBHBIX 3JEMEHTOB AJICKTPOOOOpPYIAOBaHUS  IOCIE
Ka)KIOr0 UX PEMOHTA WJIM 3aMEHBI.

Pe3ynpTarhl BHEIUIAHOBOW JWArHOCTUKU 3aHOCATCS B MPOTOKOJ C
yKa3aHHeM MPUUMHBI 00CIeI0BaHNUS.

IIpu pabore snexkTpuyeckoro mpudopa
HaOJI0aeTCsl He XapaKTePHBIN IIIyM, 3armax
TUIaBSLIECHCS N30JIALUY.

[lepenanpl HanpsKEHUS.
Hapymenne
3KCIUTyaTaluu.
HewucnpaBHocTh
aneKkTponpudopa

paBUII

OTKIIIOYHTD IEKTPONPUOOpP OT CETH.

OcMoTpeTh TpUOOpP Ha HAMMYKUE HEUCIPABHOCTEH (OIUIaBIICHUE WIH
MOBPEXKACHUE HW3OJSIIMM MUTAIONIET0 IMIHypa, Aedopmanus Kopmyca u
T.J.).

[Ipu 0O6HapyKeHNN HEMCTIPABHOCTH BBHIBECTH MPUOOP U3 IKCILTyaTaIHH.

[Ipou3BecTH pEMOHT WJIM 3aMEHy Ipudopa.
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3akirouenue

J11st IOBBIMIIEHUST YPOBHSI TIO’KapHOU 0€30MacHOCTH 0OBEKTOB KHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IaHWA HEOOXOAMMO TMPOBEJACHHE MEPONPUITHHA MO MPOPHUIAKTHKE
MOKAapOB OT BJIEKTPOOOOpPYAOBaHUS, B TOM UHCIE HA OCHOBE COBPEMEHHBIX
BO3MOXXHOCTEH BEJACHUS MOHHUTOPHMHTA COCTOSHUSA TOXApHOW O€30MacHOCTH,
IKCILTyaTHPYEMOTO JIEKTPOOOOPYI0BAHUS.

K HUM OTHOCHWTCS CHCTEMaTWYECKHd MOHHTOPUHT TOKapHOW O€30macHOCTH
IKCIUTYaTUPYEMOTO 3JICKTPOOOOPYAOBAHMS JKHIIBIX M OOIICCTBEHHBIX 3JaHHH C
NPUMEHEHUEM COBPEMEHHBIX TEXHHUYECKUX CPEICTB, @ MMEHHO TEIUIOBU3HOHHAS
JTUArHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB [IJISi BBISIBICHHUS aBapUHBIX
Y4aCTKOB 3JIEKTPOYCTAHOBOK. Takke HEOOXOAMMO BHEAPATHh B MIUPOKYIO MPAKTHKY
HOBBIC ammapathl 3alUThl JIEKTPUUECKUX CETEeH — YCTPOMCTB 3aIIUTHI OT JTYTOBOTO
po0os U MepeHaANPsHKEHUSL.

C 1enpi0 TOBBIMICHHWS  MOXApPHOM  O€30MAaCHOCTH  AKCILUIyaTHPYEMOTO
AIEKTPOOOOPYNOBAHUS JKHJIBIX W OOIIECTBEHHBIX 3JaHUH, MNPOPUIAKTHICCKAM
OCMOTpaM JOJKHBI TOJABEPTATHCS BCE DJIEMEHTHI 3JIEKTPOYCTAaHOBOK.

Meton mnpoduIakTUKA JAOHKEH BBIOMPATHCS HCXOAS W3 TEXHUYECKUX
BO3MOKHOCTEM, YJI0OCTBa BEJCHUS OCMOTPOB U O€30MaCHOCTH OOCITY>KHUBAIOIIETO
nepcoHana. Bo3MOXXHO NpHUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMU U YCIOBUHN AKCILTyaTaIlHH.

CoueTaHne HECKOJIBKUX METOJIOB MPOQPMIAKTUKH TTO3BOJIAET Oosiee 3(PpPeKTUBHO
MPOBOAUTH MPOPUIAKTUKY MOKAPHOU OE30MAaCHOCTU JIEKTPOOOOPYIOBAHUS KUITBIX
1 OOIIIECTBEHHBIX 3/JaHUM.

[IpumeHsis COBOKYIMHOCTbh Pa3IMYHBIX METOJOB MOKHO MOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TNPOQUIAKTHKKA TOXXAPHOW OMACHOCTH  AKCIUTyaTHPYEMOTO
IIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE TMOXApHOW  O€30MacHOCTH
AJIEKTPOYCTAHOBOK W  TO3BOJIIONIYIO OCYIIECTBISITh €0  MPOTHBOIIOXAPHYIO

npOPHUIaKTUKY .
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[Tpunoxenue

Onucanue TEXHNYECKHUX CPEACTB MpeAyNpe:KIeHus: U NPOPUIaKTUKH
MOKAPOB OT 3J1€KTPO0OOPYI0BAHMS

ABTOMaTHYeCKHe BbIKJIOYaTen (AB)

ABTOMATHUYECKUM BBIKJIIOYATENb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN amnmapar, OpeIHa3HaYCHHbIN JJI 3aIIUTHI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPErPY30K.

ABTOMAaTHYECKUE BBIKITIOYATENIN ObIBAIOT C DJIEKTPOMArHUTHBIM PACIEUTEIEM
3a0MIIAIOIIMM  3JIEKTPUYECKYI0  LeNb  OT  KOPOTKOTO  3aMBIKaHUs |
KOMOMHUPOBAHHBIM PaCIENUTENIeM — KOTJa JOMOJHUTEIIBHO C 3JIEKTPOMArHUTHBIM

pacuenuTesieM TPUMEHSETCS TEIUIOBOM paclenuTeNb, 3allUIalomMui  1elb OT

HIeperpy3KH.

il |
’ —

1, 2 — BUHTOBBIE KJIIEMMBI JJIs IOAKIIOUEHNUS;3 - OABU)KHBIN KOHTAKT; 4 — HENOJBUKHBIN KOHTAKT;
5 - nyroracuTenbpHas kaMmepa; 6 - THOKUI IPOBOJHUK (IIPUMEHSETCS AJISl COEIMHEHUS TOABHKHBIX
yacTel aBTOMAaTHMYECKOI'O BBIKJIIOYATENs); 7 - KaTyllKa 3JIEKTPOMArHUTHOIO paclLenuTens; 8§ -
CepJECUHUK D3JIEKTPOMATHUTHOIO pacuenuTesns; 9 - TemIoBoM pacuenurenb (OMMeTamInueckas
wiactiHa); 10 - mexanusm pacuenutens; 11 - pykosTka ympasienus; 12 - ¢uxcarop (s
kperieHus: aBTomara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KoOMOMHUPOBAaHHBIM pacIEIUTENEM
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B coorBerctBun ¢ tpedoBanusMu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 OBITOBBIE DJIEKTPOCETH JIOJDKHBI OBITH 3aIlUINEHBI OT KOPOTKHX
3aMbIKaHUM U Tieperpy3ku. llodTomMy nis 3alUThl 3JAEKTPONPOBOAKU SKUIIBIX U
OOIIIECTBEHHBIX 3JaHUN CIEAyeT MPUMEHSATh AaBTOMAaThl C KOMOWHHPOBAHHBIM
pacLEnUTENEM.

B aBTOMartnueckoM BBIKJIIOYATENE, 3 3aIIUTY LIENH OT KOPOTKUX 3aMbIKaHUI

OTBEYAET DJIEKTPOMArHUTHBIM pacuenutesb. OH COCTOMT W3 KaTyIIKU C
HaxXOJSIIUMCA B €€ ILEHTPE CEepJCYHUKOM, YCTAHOBJIEHHBIM Ha CHEHHAIbHOMN
NpYy>KUHE.
B HopmanbHOM pexume paboThl, TOK, TMPOXOAs IO KaTylIKe CO3/AaeT
AJIEKTPOMArHUTHOE TI0JIE, KOTOPOE NPUTATUBAET CEPJICYHUK BHYTPh KATYIIKH.
Cunpl  9TOTO  DJIEKTPOMArHUTHOTO TIOJISI  HEJOCTATOYHO YTOOBI TIPEOJ0JIETh
CONPOTHUBJICHUE NPYKUHBI, HA KOTOPOM YCTaHOBIIEH cepieyHuK. [Ipu kopoTkom
3aMBIKAHUM TOK B DJJICKTPUYECKOW II€MM MTHOBEHHO BO3pacTaeT 10 BEJIUYUHBI B
HECKOJIBKO pa3 IMpEBBIIAIONICH HOMHHAIbHBIN TOK AB, 3TOT TOK KOpPOTKOrO
3aMbIKaHMsI, TPOXOAS MO KaTYyIIKE 3JEKTPOMAarHUTHOTO PACUENUTENs YBEIHMYUBAET
AIIEKTPOMArHUTHOE T0JIe, BO3/ACICTBYIOINIEE HA CEPJICUYHUK 0 TAKOW BEJIMYHUHBI, YTO
€ro CWJIbl BTATUBAHUS XBAaTAET HA TO YTO ObI MPEOJIOIETh COMPOTUBIICHUE MPYKUHBI,
nepeMenasch BHYTPh KaTYHIKM CEPJACUYHHUK pPa3MbIKAET TMOABMIXKHBIA KOHTAKT
aBTOMATHUYECKOT0  BBIKJIIOYATENsd, 00ecTouMBas  I1EMb.  DJIEKTPOMArHUTHBINA
paclUenuTeNb OTKIOYAET AJIEKTPUUECKYIO LIETb 3a JJOJIH CEKYH/IbI.

3amuTy SAEKTPUYECKON Iemu OT TMeperpy3kd oO0ecrnedrBaeT TerIoBOM
paclenuTeNlb AaBTOMAaTUYECKOTO BBIKJIFOYATENS.

[Teperpyska MOXET BO3HUKHYTh npu BKJTIOUECHUH B CETh
AIIEKTPOOOOPYI0OBaHUS OOIIEH MOIIHOCTHIO MPEBBIMIAIONICH JOMYCTUMYIO HArpy3Ky
JUIsl TAaHHOW CETH, YTO B CBOIO OYEPEAb MOXKET MPUBECTU K IMEPETPEBY MPOBOIOB
Pa3pyLICHUIO U3OJISLHMH 3JIEKTPOIPOBOJIKH U BOBHUKHOBEHUIO MOXKapa.

TeruoBoil pacuenuTenb MNPEACTABISIET COO0M OMMETATUIMYECKYIO IUIACTHHY,
T.€. OH COCTOUT U3 JIBYX CIassHHBIX IUIACTUH WM3TOTOBJIEHHBIX W3 Pa3HBIX METAJIJIOB,
UMEIOIIUX PAa3HBIN KO3PPUIIMEHT paclIupeHus MPU Harpese.

[Ipu mpoxoxaeHuH MO OUMETAUIMYECKOW ITUTACTMHE TOKAa IPEBBIIIAIOIIETO
HOMHHAJIBHBIA TOK AB mutacTuHa HarpeBaeTcs, Ipu 3TOM OJWH METAJII PACIIUPSIETCA

ObIcTpee Apyroro. JTO MPUBOJIUT K HUCKPUBICHHUIO OMMETAINTMYECKOW IIAaCTHUHBI.
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[Ipy WCKpUBIEHMM OHA BO3JCHCTBYET HA MEXAHU3M PACLEIHTEINS, KOTOPBIM
pa3MbIKAET IMOJBUKHBIM KOHTAKT.

Bpemsi cpabaTpiBaHUSI TEIUIOBOIO PpACLENUTENS 3aBUCUT OT BEJIMYHUHBI
IPEBBILICHUS MPOTEKAIOWEro B 1€MW TOKA HaJ HOMUHAIbHBIM TOKOM AB.
Uewm Oosbliie 3TO MPEBBIIEHUE, TEM ObICTpee cpaboTaeT paclenUTENb.

Toku ycTaBOK aBTOMAaTHMYECKUX BBIKJIIOYATENEH, CIyXKallUX I 3allUThl
OTJENbHBIX YYaCTKOB CETH, CIIEyeT BBIOMpPATh IO BO3MOXHOCTH HAUMEHBIINMHU
[0 pPacyeTHbIM TOKAM JTUX YYaCTKOB WM [0 HOMHHAJIBHBIM  TOKaM
AJEKTPONIPUEMHUKOB, HO TaK, 4YTOOBl amnmaparbl 3allldThl HE OTKIIOYaIH
AJIEKTPOYCTAHOBKU TMpPU KPATKOBPEMEHHBIX TMeperpy3kax (IyCKOBbIE TOKH, MUKH
TEXHOJIOTHYECKHUX HArpy30K, TOKU IIPH CaMO3aIyCKe U T. I1.).

Crnenyet oOpaiaTh BHUMAaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3pIBarOTCH:

- MOJIEJIb aBTOMAaTUYECKOIO BBIKJIFOUATEIIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIBHBIA TOK 3JIEKTPUYECKON CETH, MPU KOTOPOM
aBTOMAaTHYCCKUH BBIKJIIOYATEIb CIIOCOOCH JUIMTENBHO paboTaTh 0e3 aBapUMHOTO
OoTKIr0YeHUs 1end. CTaHAapTHhIE 3HAYEHHs] HOMHUHAJIBHBIX TOKOB aBTOMAaTHYECKUX
BBIKJTIOYATENICH JIJIST CETEH »KMIBIX M 00IecTBeHHEIX 3aanui: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HANpsDKEHHE - MaKCUMaJlbHOE HamnpsbKeHue ceTu B Bombrax,
Ha KOTOPOE PaCCUUTAH aBTOMATUYECKUI BBIKIIFOYATENb;

- IpeJenbHas OTKIIOYAONAas CIIOCOOHOCTh aBTOMATUYECKOrO BBIKIIFOUATENS -
MaKCUMaJbHBIH TOK KOPOTKOIO 3aMblkaHUs B Awmrepax, KOTOpPBI CHOCOOEH
OTKJIIOYUTh JTaHHBI AB coxpaHHMB Npu 3TOM CBOIO paboTOCIOcOOHOCTh. B ciyuae
IPEBBIIICHUS TOKOM KOPOTKOTO 3aMbIKaHUSl 3HAUYEHMsI YKA3aHHOW MpeeiabHOU
OTKJIIOYAIOMIEH CIMOCOOHOCTH BO3HHMKAET BEPOSITHOCTH OIUIABIICHUS TOJBUKHBIX
KOHTakTOB AB M ux nmpuBapuBaHus Ipyr K Apyry, T.€. BeIxona AB u3 ctpos.

- XapakTepHCTHKa cpabaTbIBaHUSI - OINpeAesseT Iuana3oH cpabaTbIBaHUS
aJIeKTpoMarHuTHoro pacuenutens AB. Xapakrepuctuka cpaOaTblBaHUS HMEET
OykBeHHOe oOo03HaueHue. JIns 3almuThl  SJIEKTPUYECKUX CETed JKUJIBIX U

00IIIeCTBEHHBIX 3/IJaHUM Yalle Bcero nmpuMenstorcs AB ¢ xapakrepuctukamu B, C, D.
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Norotun

1- HaumeHoBaHue n cepmn

2 - HoMuHanbHOE HanpsxeHue

3 - Bpema-ToKOBas xapaktepucTmka

4 - HoMmuHanbHas yacrota

5 - HoMuHanbHaa oTkN4Yaowas cnocobHoOCTbL
6 - TokoBasa Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTEPUCTUKHU cpabaThIBaHUs B COOTBETCTBUU ¢ [12] mpeactaBieHsl B Tadaune 1.

Tabmuma 1
Jnana3zoHbl TOKOB MTHOBEHHOT'O PaCLETIEHUS
XapakTepucTuka cpadaTbIBaHUS Jnana3zon
(tunt AB)
B Csoiie 3 [, 10 5 I,; BKIIFOYUTEIBHO
C Cspiiie 5 I, 10 10 I,; BKIIIOUUTENHHO
D Cspiie 10 I; 10 20 [, BKIHOUYUTEIBHO

I, - HoMuHaNBHBIA TOK AB.

BbIO0Op aBTOMAaTHYECKOTO BBIKIIOYATENS OCYLIECTBIISIETCS IO CIIELYIOIIUM
napameTpam:

- II0 KOJIMYECTBY MOI0COB. ONHO- U ABYXNOIKOCHbIE AB mpumMmeHstorcs s
onHO(a3HOM ceTH, a TpeX- U YeThIpexmnontocHbie AB - B TpexdasHoii ceTu;

- 10 HOMHHAJIBHOMY HanpspkeHuro. HomunansHOE HampsbkeHne AB TOMKHO
ObITh OOJIbILIE WM PAaBHO HOMUHAJIBHOMY 3HAUYECHHUIO HANPSHKEHUS 3allUIIAeMON UM
LEIH;

- IO XapaKTepHUCTHKe cpabaTbIBaHUs. XapakTEepUCTUKY cpabarpiBaHus AB

MOXHO BbIOpATh corjaacHo Taonuiie 1;
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- IO HOMUHAJIBHOMY TOKY. OmnpeaenuTb HeoOX0AUMbIA HOMUHAIIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HNJIN 110 CCUCHHNIO KHMJI Ka0eJs.

YcTpoiicTBa 3alIUTHOTO OTKJIYeHus JudPepennuansroro Toka (YAT)

VYCTpolCTBO 3alIUTHOrO OTKIIOYEHUs AUQGdepeHIuanbHOro TOKa WM, Kak
4qacTto roBopir, «Y30» - 3T0 KOMMYTAlMOHHBIM ammnapar, NpeaHa3HauYe€HHbIN AJis

341U ThI SHGKTpI/I‘-ICCKOﬁ ICIIN OT TOKOB YTCUKH.

1 — nndppepenumanLHBIR
TpaHchOpMaTOp TOKA;

2 — NOpPOroBbIi 3JICMEHT;

3 — HCIIOJITHHTENBHBIH

MEXAHH3IM;

4 — menb TeCTHPOBAHMA;

5 — CHNIOBBIE KOHTAKTHI

6 —3alIUMTHBIIH KOHTAKT

LernH TeCTHPOBAHMA;

T — knonka «TecT»:

R — TecTOBBIH pe3sHCcTOp:

1,2, N — xnemmbr Y30,

L JR]

Pucynok 3. Ilpunuun padotsr YT

Tok yTeykn — 3TO TOK, NMPOXOSAIIMA IO HEXKEIATENbHBIM, B HOPMAaJIbHBIX
YCJIOBHSIX JKCIUTyaTalyy, IPOBOASIIMM Iy TSM.

B HopMmanbHOM pexume pabOThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUN TOK
IIPOTEKAET 4Yepe3 IPOBOAHUKHM BHYTPHU HEE, KAK IPEAYCMOTPEHO KOHCTPYKLMEH.
OT 1apyrux TOKOMPOBOASIIMX 3JEMEHTOB KOHCTPYKUUU (METAJUIMYECKUE KOpITYyC,

pama, KapKac), IMPOBOJHHUKHN OTACJICHBI HSOHXHHeﬁ, COIIPOTUBJICHUC KOTOpOﬁ HC

IMMO3BOJIACT CO3AaTh JICKTPUICCKYIO LICIIb.
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Pucynok 4. [Ipumep konctpykuuu Y /T

Eciu no kakoil-to mpuuuHe (MOBPEXIACHUE, BIAXHOCTb, TOKOMPOBOJSAIIAS
ObUIb U T.I.) CONPOTUBICHUE HU3OJSIUMU YMEHBIIWJIOCh, Ha KOPIIyCE WM JPYTUX
TOKOTIPOBOJAIIMX 3JIE€MEHTAaX YCTaHOBKU MOsiBIsieTcs noreHuuain. Cam mo cede TOok
YTEUYKH HE BO3HUKHET, HEOOXOIMMO CO3/AaTh LIEMb, COCAUHSIOUIYIO 3JIEKTPUUYECKHMA
npuOoOp C MOTEHIMAIIOM Ha KOpIyCe C 3eMJIeld MM HEeWTpasbio. 31€Chb BO3MOXKHO
HECKOJIbKO BapUAHTOB.

B nepBoM cnydae, KOpnyc 3J€KTpOYCTaHOBKH, HalpuMep, ObITOBON TEXHHKH,
KacaeTcsl METAJUIMYECKOIO IPOBOJHHUKA, MMEIOLIEr0 KOHTAKT C 3emileid. B Touke
KAaCaHMs 3aMbIKAeTCs LIeNb, U BO3HUKAET TOK YTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJEXKHBIA, TO CHJIa TOKa BO3pAcTeT A0 Mopora cpabaTbiBaHHUS aBTOMATUYECKOIO
BBIKJIIOUaTeNsl B IIWTKe nuTaHus. [lpum craboM KOHTAakTe MOXKET BO3HUKHYTH
UCKPEHHUE, JIOKAJIbHBIA HArpeB TOYKH KacaHWs, YTO MPUBOAUT K OIUIABICHUIO M
JANbHENIIEMY TOBPEXICHHUIO U30JISILIMU IPOBOAOB, BOSTOPAHUIO U TIOKapYy.

B npyrom cnydae, KOpIyC 3JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa C
3a3eMJICHHBIMM TMpEAMETaMU M caM He 3a3emiieH. [Ipu kacaHuM BHEIIHMX NaHeneu
YEJIOBEKOM, BO3HUKAET HArpys3ka, T.K. TEJIO 4YeJOBEKa SIBISETCA MPOBOJHHUKOM, W
4yepe3 HEro MpPOTEKAET dJIEKTPUYECKUA TOK. IIOCKOJIBKY CONpPOTUBIEHUE TENa
YeJloBeKa BEJIMKO, CHjla TOKa HEAOCTaTO4YHa JUId cpabaThlBaHUS aBTOMATHYECKOTO
BBIKJIIOYATENsl B IIMTKE MUTAHUS M YEJIOBEK IOJIy4YaeT 3JIEKTPOTpPaBMY BILIOTH IO
JIETAIBHOTO UCXO0/IA.

Takum oOpazom, YT oOecreuuBaer 3amuTy 4YeNOBEKa OT MOPAKEHUS
AIEKTPUYECKUM TOKOM U 3aIUTY OT MOKapOB.

[Mpunmun peiictBuss YAT crnenyrommii. [Ipn HOpManmbHOM pexkume padOTHI

LEeMU, KOorjaa MoJBKHbIE KOHTakThl YT 3aMKHyTHI, mpsiMOii TOK OT (azHOro
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IpOBOJIA MPOXOAUT uepe3 marHutonpooa YT, 3ateM uepe3 Harpy3ky, B KauecTBE
KOTOpPOW BBICTYNAIOT, MOJKIIOYEHHbIE 3JIEKTPONOTPeOUTENM U BO3BpAIIAETCs
00paTHO B CETh IO HYJEBOMY IIPOBOJIHUKY, TaK k€ yepe3 maruuronposon YT, npu
3TOM BEJIMYKMHA 0OPAaTHOTO TOKA paBHA BEJIMYHUHE MPSMOI0 TOKA.

[Ipssmoit Tok mpoxost yepe3 marauTornporon YT co3maer B HEM MarHUTHBIN
IOTOK, B CBOIO Ouepeab OOpaTHbIi TOK Tak >€ CO3/l1aeT B MAarHUTONPOBOJIE
MAarHUTHBIA IIOTOK TakKOW JK€ BEJIMYMHBI, HO TAaK KaK HaIpaBJICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JAaBAEMbIE UMW MAarHUTHBIE NOTOKH IPOTHUBOIIOJIOKHBI,
T.€. MAarHUTHBIE ITOTOKH HAIPABJIEHbl BCTPEYHO IO OTHOLICHUIO IPYr K JPyTy U
COOTBETCTBEHHO, TIPU pPaBHBIX 3HAYEHHUSX MPSIMOro M OOpaTHOrO TOKOB,
YPaBHOBEIIMBAIOT JPYI Apyra, B PE3yJbTaTe 4ero CyMMAapHbI MarHUTHBIA IIOTOK B
MarHUTONPOBOJE PaBEH HYJIO. Tak Kak CyMMapHbld MAarHATHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBEH HYJI0), BO BTOPUYHOM OOMOTKE TOK HE
MHAYKTHpYyeTcA. [10ABUKHBIE KOHTAKTHI 3aMKHYTHI, dJIEKTPUUYECKas 1ENb BKIIOYEHA
Y HAaXOJUTCS B HOPMAJIbHOM PEXKHUME paOdOTHI.

Eciu B OIHOM M3 DJIEMEHTOB JIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKA, TO
4acTh  DJIGKTPUYECKOIO TOKAa HAYMHACT IMPOTEKAThb 110  HEKEJIATEIbHOMY
npoBosemMy yTd. [Ipu 3TOM, 4acTh TOKA dJIEKTPUYECKOM LIENHU, NOCTYNA0Mas OT
¢dazHoro nposoja He OyAeT BO3BPAIATHCA B CETh, a MPOXOJA MO HEXKEIATEIbHOMY
IPOBOJALIEMY MyTH OyneT yxoAauTh B 3emito. ClieoBaTenbHO, OOpATHBIN TOK,
KOTOpBIM OyAeT BO3BpalllaTbcsi B ceTh uepe3 marHutonpoon YT mo HyneBoMy
IpOBOAY, OYJET MEHbIIE MPSMOTO TOKa, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSAMOrO0 MAarHUTHOIO TIOTOKA CTaHET OOJbllle BEIUYHUHBI OOPATHOIO
MarHUTHOI'O IIOTOKa, B pe3ysbTare 4ero B MarHuronposone YT cymmapHbIN
MarHUTHBIN MMOTOK YK€ HE OyJIeT paBeH HYJIIO.

Bo3HuKIIMI cyMMapHBIA MarHUTHBIN IOTOK HHAYKTHUPYET AJIEKTPUUYECKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIA MPOXOAS Yepe3 MarHUTOIJIEKTPUUECKOE pelie
IPUBOJIUT €ro B paboTy, a OHO, B CBOIO OY€PEb, PA3MBIKAET IMOJBUKHbBIE KOHTAKTHI
OTKJIFOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpolCTBO 3alIMTHOTO OTKIIIOUEHUS IU(PPEepeHIIMaIbHOTO TOKa HMEET B
obuxone W JApyrue Ha3BaHUS, Hampumep, IudQepeHINaTbHBINA BBIKIIOYATENb,
aBTOMATUYECKUI BBIKIIOYATENb AUPPEpEeHInaIbHOIO TOKA, YCTPOUCTBO 3aIIUTHOTIO

OTKJII0YEHUS. Takke B pa3IuyHbIX JOKYMEHTaX BCTPEUAIOTCS pa3Hble a00peBUATYpPHI
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naHHoro ycrpoiicrsa, Hanpumep, ABAT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YT B CIT 256.1325800.2016; Y30 B ITYD u CIT 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y /[T sBisrorcs:

- tun. B 3panusx moryTt npuMensatbes YT tuna «Ay», pearupyromme Kak Ha
NEPEMEHHbIE, TaK U Ha MyJILCUPYIOUIME TOKH YTeUKH, WK Thna «ACy», pearupyromnime
TOJBKO HA IIEPEMEHHBIE TOKM yTE€UYKHU. VICTOUHMKOM IMyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SBJSATBCS CTUPAJIbHBIE MAIIMHBI C PETYIATOPAMHU CKOPOCTH, PETYIUPYEMBbIE
HMCTOYHHMKHU CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHUHAJIbHBIM TOK - MaKCHMaJIbHbIM TOK mpu kotopoMm YJIT cmocobHO
JUIMTENIbHO paboTarth, HE Tepsisi CBOKO paboTocrnocoOHOCTh. CTaHIApTHBIMH,
HamOoJiee 4YacTO WCMOJb3YeMbIMU 3HAUYCHUSIMH HOMHUHAIBHBIX TOKOB Y /T,
UCIIOIb3YEMbBIX B AJIEKTPOYCTAHOBKAX MUJIbIX U OOIIECTBEHHBIX 3JaHUN SBIISIIOTCS:
10, 16, 25, 32, 40, 63A;

- nudpepeHmanbHbpIi TOK — MUHUMAJIBHBIA TOK yTeUKH, TIpu koTopoM YT
MPOU3BEET OTKIIIOUCHHE dIEKTpUIecKoi rienu. JuddepeHnuanbapii TOK — 3TO 0J1HA
13 TJIaBHBIX Xapakrepuctuk Y T;

- HOMMHAQJIBHOE HAIpPSOHKEHWE — HamnpsbkeHue cetu npu koropom YT
CIIOCOOHO JITUTEIBLHO PaboTaTh, HE TEPSIsl CBOI0 paOOTOCTIOCOOHOCTD;

- poz1 ToKa (TIOCTOSIHHBIN WM NTEPEMEHHBIN);

- YCIIOBHBIM TOK KOPOTKOIO 3aMbIKaHUA — TOK KOTOPBIA KPAaTKOBPEMEHHO
Moker BeimepxkaTh YT n0 MoMeHTa moka He cpaboTaeT aBTOMAaTHUYECKHM
BBIKJIIOYATENb, YCTAHOBJIEHHBIN JIJIS 3aIIUATHI €U OT KOPOTKOTO 3aMbIKAHHSI.

Bri6op VT npousBoAUTCS 1O CAEAYIONIUM KPUTEPUSIM:

- 110 HOMUHAJIBbHOMY HAaNpPsDKEHUIO U TUIy ceTH. HomMuHanpHOE HampsikeHue
YT nomxHO OBITH OOJBIIE TMO0 PAaBHO HOMUHAIHLHOMY HAMPSHKEHUIO 3alUIIIACMOM
uM nenu. s ogHodasHoit cetn Tpedyercs apyxmnoitocHoe YT, mis tpexdaszHoit
CETH — YETBIPEXIIOIIOCHOE;

- 1o HoMuHaNbHOMY TOKY. CornacHo I1YD ucnone3oBanue YT B rpynnoBbix
JUHUSX, HE HMMEIONIMX 3allUThl OT CBEPXTOKa, 0€3 MOMOJHUTEIHHOTO armapara,
00eCIeunBaroIIero ATy 3alIUTy He Jomnyckaercs. M3 atoro crnenyer, uro nepen YT
JOJKEH CTOSITh aBTOMATHYECKUI BBIKITIOYATENh WA JPYToM ammapar ¢ (yHKIHEH
3aIIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAMMO BBIOMPATh HOMUHAJIBHBIN TOK

YAT. Ilpu strom HOMuHaimbHbIH TOK YT nomxeHn ObITh Oonble MO0 paBeH
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HOMHUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JIO HETO armapara 3aiuThl (aBBTOMaTHYECKOTO
BBIKJIFOYATEIIS WIIM IPYTOro amnmapara ¢ (yHKIIMEH 3aUuThl OT CBEPXTOKA);

-  mo gubdepeHnmansHoMy  TOKy.  CTaHmapTHBIMH  BEIHMYUHAMH
nuddepennmansaoro toka YT sBustores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepennuanbabiM TokoM 100, 300 u 500 MA nOpUMEHSAIOTCS ISl 3alUTHI
oT moxapoB, ¢ auddepeHnumanbHpiMi Tokamu 6, 10, 30 MA - 1mus 3amUTHI

OT IIOPAKCHHA YCIIOBCKA JJICKTPUUICCKHNM TOKOM.

cepus Nnpov3BOAUTENEL

-

HOMWHANBHLIN TOK
\ B111-63 ’
50 A ! -

HanpaXeHue
T o308 50U cxema
| 30 MA | J NOAKNIOYEHUA
AMQTJGJEDEHu,Haanbrﬁ.——-—“" / 0603Ha4YeHUs

TOK
e

YCNOBHBINA TOK 67' h -
T™n Y30 @

KHonka «TECT» TeMNepaTypHbIi AManasoH
(cTaHpapTHas ot -25 go +40)

1d
[ Tun AC E - ANA CUHYCOMAANBLHOTO
T nepemMeHHoro Toka

14 s Tun A = ANA NYNLCUPYIOWLErD

t

==
(3000
=~

="

-

M NOCTOAHHOrO TOKa (M ANS CUHYCOWAaNb-
e —— HOro NEPeMEeHHOro ToKa)
18 4 Tun B - ANA NOCTOAHHOMO TOKa (M
‘ NN AN CUHYCOMAANBHOMO NEPEMEHHOIo
== TOKa ¥ ANS NYNbCUPYHOLWEro NOCTOSAH-

HOTO TOKa)

Pucynoxk 5. Mapkuposka YT

[Ipumensiemble Tunbl YT (yHKIMOHANBHO [MOJKHBI MperycMaTpUBaTh
BO3MO>KHOCTb IPOBEPKH UX paboTtocrnocobHocTH, npoepka YT (tectupoBanue)

JJIAA JKHJIBIX 00BEKTOB JOJIDKHA IMPOBOJAUTHCA HC PCIKEC OAHOI'O pa3a B TPHU MCCilla,
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0 YeM JIOJbKHA OBITh 3alUCh B MHCTPYKIHMHM [0 DKCIUTyaTallud MpEeAnpUSTHS-
V3TOTOBUTEIIA.

YcranoBka YT, pgedcTByromMX  HAa  OTKJIIOYEHHUE,  3alpeniacTcs
JUISL DJEKTPONPUEMHHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXKET IPUBECTH K OMNACHBIM
IIOCJIEACTBUAM: CO3JAaHHIO0 HENMOCPEACTBEHHOW yIpo3bl JUIS JKU3HM JIFOJEH,
BO3HUKHOBEHUIO B3PBIBOB, IOKAPOB U T.II.

JIJisi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIyETCS
yctanaBiauBath YT ¢ HOMuHANBbHBIM nuddepeHIInaIbHBIM OTKIIOYAIONUM TOKOM
no 10 MA, ecam i HUX BbIJEIEHA OTHENbHAS JIMHUS, B OCTAJIbHBIX CIIy4asXx,
HAmpuMep, MPU MPUMEHEHUU OJHOW JMHUM JJII CAHUTAPHO-TEXHUYECKOW KaOWHBI,
KyXHH U Kopujopa, cieayer npuMenath YT ¢ HomuHansHbiM auddepeHIuanbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA.

Jns onHokBapTupHbIX goMoB YT ¢ HoMuHaNBHBIM auddepeHIanbHbIM
OTKJIFOYAroIUM TOKOM 10 30 MA peKOMeHyeTcs MPeayCMaTpUBaTh JJIsl TPYIIIOBBIX
JIMHUWA, TUTAOMMX IITENCEIbHbIE PO3ETKHM BHYTPU JOMa, BKJIIOYAsl I10JBAJIbI,
BCTPOEHHBIE U NPUCTPOCHHBIE Tapakh, a TAKKE B TPYNIOBBIX CETIX, MUTAKOLIUX
BAHHBIE KOMHAThI, JyII€BbIE W cayHbl. [l yCTaHaBIMBAEMBIX CHApPYXKHU
HITENCeNIbHbIX po3eToK ycTaHoBka YT ¢ HoOMuHanbHbIM AuddepeHIuanbHbIM
OTKJII0YarouuM TokoM 110 30 MA o0si3aTenbHa.

B 3panmsax moryt npumensatbca Y30 Tuma «Ay», pearupyromme Kak Ha
MEpEMEHHbIC, TAaK W Ha NYJIbCUPYIOUIME TOKU TMOBpexAcHU, i «ACy,
pearupyromme ToIbKO Ha IEPEMEHHBIE TOKU YTEUKH.

Kak Buano u3 xoHctpykuuu YT (eciu peub uper He 0 KOMOMHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3aIlliTa OT CBEPXTOKOB WM TPU JIOOOM cXeMe ero
NOAKIIOUECHHUST  JIOJDKHA  ObITh  MpeIycMOTpeHa  oOs3aTeiabHas  yCTaHOBKA
ABTOMATHYECKOI0 BBIKJIFOYATEIIS, IS 3alUThl, KaKk caMoi ceT, Tak U Y I'T oT TOKOB
MEPETPY3KN U KOPOTKOTO 3aAMBIKAHUS.

Taxke HeoOxoauma TepHoaMUYEcKas IpoBepka paboTtocmocodHoctn YT.
Crangapramu [7, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAJUYHMIO YCTPOMCTBA MPOBEPKHU
paboTOCIIOCOOHOCTH YAT (KHOTIKH). [TpoBepka paboTocriocoOHOCTH
ocymiectBisiercss Haxatuem KHonkd «TECT». Ilpu ee wHaxatum B YT

VCKYCCTBEHHO CO3JAa€TCs TOK YTE€UKH, YTO JOJDKHO IMPUBECTU K OTKIt0UeHU0 Y IT.
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YcTpoiicTBa 3alIMTHI OT AYTroBOro npooosi uiam uckpenus (Y3/111)

JlyroBoil npoOoOd WM HCKPEHUE — OJUH M3 aBapPUUHBIX MOKAPOOMACHBIX
PEKUMOB B JJIEKTPOCETAX.

B omiMuMe OT KOPOTKMX 3aMBIKaHWM, BO3HUKAIOUIMNA TNPH HCKPOBBIX
Y IYTOBBIX pa3psiax TOK, OTPAHWYMBAECTCS CONPOTHBICHUEM HArpy3KH, HA KOTOPBIN
HE pearupyroT aBTOMAaTHYECKHME BBIKJIIOYATENIM, HO 3a CYET JJIMTEIBHOIO BPEMEHHU
€ro MPOTEKAHUSA, MOXKET IPOUCXOAUTH BOCIUIAMEHEHNE U30JIALUU IIPOBOJA.

OpHOM W3 TJIaBHBIX NPUYMH HUCKPEHHs SBISETCS OOJBbIIOE IEepexoaHOe
conportusienue (BIIC), B oOuxone Ha3bIBa€MOE TAKKE «IIJIOXUM KOHTAKTOM).
ITpu BIIC Ha nepexoae 2JIEKTPUYECKOTO TOKA C OAHOIO IPOBOJHHMKA HA JIPYrou
oOpa3yercs mocieAoBaTelbHas WM MapajUlelibHas JJIEKTpUYEcKas Iyra MeExXIy
IIPOBOIAMU MJIM KOHTAKTAMH.

BIIC d4actro BO3HUKAaeT BCIEACTBUE Je(PEKTOB U  TOBPEKICHUH,
IPOU3OLIEAIINX MPH 3KCIUTyaTauuu ooopynoBanusa. Hanpumep:

- MOBPEXACHUS HW30JSUMU KalOens TBO3IAMH, IIypylNaMy, 3aKHUMAaMH WIH
IIPU MEXAHWYECKOM BO3JIEUCTBUU IPYTUMHU NPEIMETAMU;

- MOBPEKIACHUS U30JISIUU Kabesel TphI3yHaMu U IOMAIIHUMHU KUBOTHBIMU;

- U3J7I0M Kabeuns (mpoBoJja) MpU U3rubax WK NpU MOCTOSHHBIX MEXaHHUUECKUX
BO3ICHCTBUSIX;

- CTapeHue U30JALMH, MOBPEXKICHUS OT BO3AEHUCTBUA TEMIIEpaTypbl, Biaru,
JPYTUX pa3pylianmux (pakTopos;

- YXyJALIEHUE KOHTAKTa U3-3a OCJIA0JICHUs 3aKUMOB, CTApE€HUS U OKHCIEHUS
IIPOBOJIOB U T.J.

B noBpexIE€HHON Kuie BO3HHMKAET MaJblil 3a30p, MpoOMBaeMblil paboyum
HapsHDKEHUEM, TO3TOMY TOK 110 TAKOMY KaOelto MPOoJI0JKAET MPOTEKaTh, U OCTAETCA
OJIM30K K HOMHHAJIbHOMY 3HAUEHHIO, a 3HAYMUT, ABTOMAaTUYECKHUH BBIKIIOYATEIb

Ha HEro HE pearupyer.
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OcnabnerHbii MexaHuuecroe MNepenasneqHbiFE HenoaHoUeHHBIA
HOHTAKT NOBPEKOeHHE Hafient KOHTAKT
xabena

50 &

Aedent NospemgeHne Mexanmudeckos NoBpesaeHse CHPYTHA MEIS W
wabena TpLIZYHAMI NOBREMAEHHE MW CTapeHne AMOMHHKR
HIONALMK WIQAALMIA

Pucynok 6. Bo3MOXHbIE TPUUMHBI UICKPEHHUSI B DIIEKTPOIPOBOJIKE

B 3a30ope BO3HMKaeT AYroBOM paspsill, COMPOBOXKIAKOIIUKWCS WHTCHCUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOAUT K JaJTbHEUIIEMY pa3pylICHUIO U30JSIUU KaOes
Y €r0 BO3TOPAHUIO.

I[Ipy  OodbIIOM  TEPEXOJHOM  COMPOTHUBIICHHUH  BO3HUKACT  IIPOIECC
[IUKJIAYECKOTO O00pa30BaHMS M TalleHUS dJICKTPUYSCKOW JyTH, TPOUCXOIUT
3HAUUTEIIBHOE W JJIMTEIIbHOE BBIJACJICHUE TEIUIOBOM ASHEpruv. Bo3HUKAIOT
JUTUTEIbHBIE U yCTOMYMBBIC TEIJIOBBIE PEXKHUMBI PabOTHI JIEKTPUUYECKUX IICTIEH,
BCJICJICTBHE YEro MPOUCXOIUT pa3pylIeHHe H30JSAIUU M 3allUTHBIX 000JI0YeK, a
TAK)KE MOCIECAYIOIIEE BO3rOPaHUE.

[Io mexaHW3My BO3HUKHOBEHUS, PA3JIAYaAOT MOCJIEAOBATEIIbHBIN yrOBOM

npoOoi, mapaieabHbIN JyTOBOM MPoOOH U TyroBoi MpoOoii Ha 3eMITIO.

L (nuHuA)
HAIPY3KA
N (He#lTpansb) [
N
PE (3azemneHue) :
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Pucynok 7. MexaHu3m BO3HUKHOBEHHS TyTOBBIX IIPOOOEB
[Toxg mocnegoBaTeNbHBIM TYyTOBBIM MPOOOEM TMOHUMAETCS JJIEKTPUUECCKUI

npo0oil M30asAMK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK IPOTEKAET
yepe3 Harpys3ky 1enu, 3ammuiraemoit Y3JII1. [lociaenoBaTenbHbIN ayroBoi mpoOoit
BO3HHUKAET, NPEXKIE BCEro, B PE3yJbTaTe€ MOBPEKICHUS IMPOBOAA WIM IOTEPU
KOHTaKTa B MOCJEJ0BATEIbHOCTA C Harpy3koil. B sTux ciydasx, BeluunHa TOKa
MEHbIIIe, YeM padouuii TOK, U aBTOMATHYECKHE BBIKIIOUYATENN WJIM BBIKIIIOYATEIN
nuddepeHInanTbHOr0 TOKa He CIIOCOOHBI OMPEACIUTh HEUCTPABHOCTh U OTKJIFOYUTH
3aIMIIAEMYIO LEMb.

[TapamenpHbIil AyroBoil mpoOoi - 310 MpoOoi, IpH KOTOPOM TOK MPOTEKAET
MEXJy AaKTHUBHBIMU MPOBOJHUKAMH, IMapauielibHO 1enu Harpy3ku. [IpoGoit
COTPOBOXK/IAECTCS TOSIBJICHHEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOIIEH 3aMBIKAaHUIO
IPOBOJHUKOB. BennunHa Toka mpu mapajuieIbHOM MPO0O0e OIMpeAenseTcs MOTHBIM
CONPOTHUBJIEHUEM LIENHU. B 3aBUCHUMOCTH OT TOTO, KAKOM HOMUHAJIBHBIA TOK HUMEET
aBTOMATHUYECKUN BBIKIIIOYATEb, MPOUCXOAUT (WM HE MPOUCXOJUT) OTKIIOUYEHHUE
nenu. [lpu 3arpyOneHHOl ycTaBKe ToKa CpalaThblBaHUS aBTOMAaTHUYECKOIO
BBIKJIFOYATES] OTKIIOUECHHE MU MTPOUCXOIUT C 3a1€P>KKOM.

JlyroBoii mpo6oit Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK IIPOTEKAET MEXKTY
AKTUBHBIM MPOBOJHUKOM U 3eMJIeH B pe3yibTaTe 3aMblkaHUsl (pa3HOTO MPOBOIHUKA
Ha 3eMJTIO WJIM Ha AJIEMEHT 3JIEKTPUUECKHU CBSI3aHHBIN C 3eMJICH.

VYerpoiicTBo 3amuTthl 0T Ayroeoro mnpooost (Y3II1) — HOBBIM Kiacc anmapaToB
3aIUTHl AIEKTPUUYECKON CETH, MpEeIHAa3HAYEHHBIH, B OTJIWYHME OT JAPYIMX BHUIOB
AIEKTPUYECKUX 3alIUT, UCKIIOUUTEIBHO ISl MPEAYNPEKICHHUS U NPEI0TBPAILICHUS
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOro IPo0os (MCKpEeHUS).

HekotopbsiMu pa3zpaboTuvKamMu ATHUX H3ACIUNA NMPUMEHSETCS TakkKe TEepPMUH

«YCTPOMCTBO 3aIUThI OT UCKpeHus» (Y3Uc).
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Pucynox 8. IIpuMepsl yCTpOKCTB 3alIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
IPOU3BOAUTEIICH

VY311 HOCUT UCKIIFOYUTEIBHO TPOTUBONOKAPHOE HA3HAYEHHUE.

OcnoBHori  3amauert  Y3JIII  aBisieTcss  CBOEBPEMEHHO  PaCIO3HATH
BO3HUKHOBEHUE MOKAPOOMACHOTO MCKPEHHS W  OTKIIOYUTh  3al[MIIAEMYIO
AIIEKTPUUYECKYIO LEIIb.

VY3AIl cKOHCTpyMpOBAaHO TaK, YTOOBI OMNPEACIUTh MOSBICHHUE JIyTOBOTO
(MCKpOBOI0) paspsiia U NpepBaTh KOHTYp emi€ nepei TeM, KaK SHEprust B MecTe
HEHCIIPAaBHOCTH JOCTUTHET 3HAYEHUI, BEAYLIMX K BOSHUKHOBEHHUIO TI0XKAapa.

VY3I1 obecrnieuriBaeT aBTOMATHYECKYIO JIMATHOCTUKY KOHTPOJUPYEMOI
IIEKTPUUECKON 1MW U TPU BO3HHUKHOBEHWW HUCKPEHUS OTKIIOYaeT €€ OT oOIIei
IIUTAOIIEN CETH.

Takum oOpa3zoM, 11eJb TPUMEHEHHS 3THX YCTPOUCTB — ATO MPEayNpexaCHUE
M0KapoB, BO3HUKAKOIIMX B MOMEUIEHUAX, 3JAHUAX M COOPYNKEHUAX MO NPUUYHHE
HEUCITPABHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIONICHCS B BHE AYrOBOTO MPOOOs

(ucKkpeHus).
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bonpmmuactBo Y31l  MCMONB3yIOT CXOXKHE MPUHIMIBI  OOHAPYKECHHS
II0KAapOONACHOTO HCKPEHUSI B CETU. YCTPOMCTBO AHAIMU3UPYET COBOKYIHOCTH
napaMeTpoB TOKa M HAIPSDKEHUS] CETH, XAPAaKTEPHBIX JIsl MCKPEHUS: BEIUYUHY,
dbopmy, TOJISIPHOCTD, POIOJKUTEIIBHOCTh U TEMIT CIIEIOBAHUS CKAYKOB. DTU CKAYKU
U Jal0T “HQpopMaImioo, o0padaThiBaeMy0 MOJyJIeM 0O0pabOTKH CUTHAJIOB B COCTaBE
VY3I1. BenuunHa nojy4eHHOTO CUTHAja CPaBHUBAETCA C 3aJaHHBIM 3HAUYEHUEM U
IpU KaXKJIOM MPEBBIIIEHUH 3TOr0 3HAYEHUS MOJAETCSI HUMIYJIbC PETUCTPUPYEMBII
HakonureneMm. [Ipu TOCTHXKEHWH B HAKOINHUTEINIE YCTAaHOBJIEHHOIO YHWCJIA UMITYJILCOB
3aJIaHHOTO YPOBHS MOJAPsA (HOPMHUPYETCS CUTHAJ, OTKIIOYAIOIIMKN 3alUIaeMYI0
JIMHUIO.

Baxnoit xapakrepuctukon Y3/II, saBnsieTcs MOMEX03allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXKEJATCNbHBIX (JIOKHBIX) CcpabaThiBAaHUN TIPH  BKJIIOYEHUU B
3aIUIIAEMYIO LIETIh PA3IUYHBIX JEKTPONPUOOPOB, HATPUMED, MbLIECOCA, UCTOYHUKA
MATAHUA C DJJEKTPOHHOM KOMMYTAlMEH, JBHUraTess KOHAEHCATOPHOrO MYCKa,
AIIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOTO THIA) CHUJIBI CBETA, (IIyOPECIEHTHBIX U
rajoreHOBBIX JIaMIl, & TaKXe «HOPMAJIbHO HCKPSUIUX» PYUYHBIX 3JEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTATENISIMU KOJUIEKTOPHOTO THIIA UCKPEHUE B KOTOPBIX SIBIISETCS
JOMYCTUMBIM, HAllpUMeEp APEib.

CToUT OTMETUTH, YTO OTAECIbHBIC IJNEKTPUUYECKUE YCTPOWCTBA CAMH MOTYT
reHepUpOBaTh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE IOMEXH, KOTOpble OyIayT
pacno3HaBatbesi Y3JIII kak wucTouHMK wucCKpenus. Hampumep, TUpHUCTOpPHBIE
perynstopbl ¢ a3oBBIM yIpaBieHHEM 0€3 MMOMEXOMOJAABISIOMUX (DUIBTPOB;
pPa3IMYHBIE YCTPOMCTBA, T€HEPUPYIOIINE BHICOKOYACTOTHBIE MTOMEXHU IMOBBIIIEHHOTO
YPOBHSI, CYIIECTBEHHO MPEBBIIAIOINIME HOPMbI Ha MoMexosMmuccuio. [Ipu Hanuuun
NEPEUUCICHHBIX YCTPOMCTB, MNPUXOAUTCA JHOO OTKa3bIBaThCA OT MPUMEHEHUS
V311, yBenuuuBas pucKd BO3rOpaHUM OT HUCKpeHHs, JTuOo orkiaodars Y3JIII Ha
BpEMsI UCIOJIb30BAHUS YCTPOUCTB, SIBISIOIINXCS T€HEPATOPaMU BHICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX OMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisroTes:

- HOMUHAJIbHBIM TOK — MaKCHMaJIbHBIH TOK Tipu kotopoMm Y3/III crmocobHO
JUIMTENIbHO paboTaTh, HE TepsAi CBOW paboTocrnocoOHOCT,. B ocHOBHOM
BBIMTYCKAIOTCS B TSITH MOAU(MUKAIUAX, B 3aBUCHMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHUHAJIBHOE HANpPSHKEHUE — HanpshKeHue cetu npu kotopom Y 3/II
CITIOCOOHO JITUTEIBLHO Pab0TaTh, HE TEPSSl CBOIO pabOTOCTIOCOOHOCTB;

- YCIIOBHBIM TOK KOPOTKOIO 3aMBIKAHUSA — TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxeT Bwiaepkath Y3JIII 1m0 MomeHTa moka He cpaboTaeT aBTOMATHYECKUI

BBIKJIIOYATCJIb, YCTaHOBﬂeHHLIﬁ I 3aIUTBI HCIIU OT KOPOTKOI'O 3aMbIKAHM .

3
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| — U3roToBUTENB; 2 — MOJZIEJIb; 3 — HOMUHAJIBHOE HANPSKEHKE; 4 — 4acTOTa; S — HOMUHAJIbHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOJIKJIIOUEHHS; 8 — cCXeMa UHIUKAIUU
COCTOSTHHS TIpuOopa

Pucynok 9. ITpumep mapkupoBku Y311

Bui6op V311 npon3BOAUTCS 11O CIACAYIOITUM KPUTCPHSIM:

- 10 HOMMHAJIbHOMY HanpspkeHuto. HomunansHoe Hanpsbxenue Y3111 noimkHO
ObITH 0OJIbLIE JINOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3aIUIIAEMON UM 1IENH;

- [0 HOMHMHaldbHOMY TOKYy. Y3JIII He 3ammMimaeTr >JEKTPUUECKYIO CETh
OT NEPETPY3KM M TOKOB KOPOTKOro 3ambikaHus. [lostomy nepen Y3/II nomxen
CTOSITh ABTOMATHYECKUI BBIKIIOYATENIb WM APYrod ammapaTr ¢ (QyHKIUEH 3aluThl
OT CBEPXTOKA IO TOKY KOTOPOro HEOOXOIMMO BbIOMpaTh HOMHUHANBHBIN Tok Y3/IL.
[Ipu 5>ToM HomuHanbHBIMA TOk Y3IIl npomken ObITh OoJblie JIMOO paBeH
HOMHWHAJIBHOMY TOKY YCTaHOBJICHHOI'O JI0 HETO amnmnapara 3aiuThl (aBTOMAaTUYECKOIro
BBIKJTIOUATES WIIM JPYTOro anmnapara ¢ (yHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoke ipu Be16ope Y3/III crienyer oOpaTuTh BHUMaHUE Ha HAIMYWE (PYHKITUU

IPOBEPKH pabOTOCTIOCOOHOCTH yCTpoicTBa. HeKoTopble MPOM3BOAMTENN OCHAIIAIOT
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V311 kHONKOM MPOBEPKU, OTACIBHBIC TPOUZBOJAUTEIN B KOMIUIEKTE C YCTPOUCTBOM
IIOCTABJISIFOT CPEACTBO KOHTPOJS B BHUJIEC ABTOHOMHOM BWJIKH, II03BOJIIOLLEH
UMUTHPOBATH HUCKPOBBIC pa3psjibl, U TaKUM 0Opa30M OCYIIECTBIISITh KOHTPOJb
(GYHKIIMOHUPOBAHUS M3JEIUSl U OINpeJeieHUe 30HbI €ro ACHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX allllapaTOB.

Pucynoxk 10.IIpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKIMOHUPOBAHUS

VYcranoBka Y3/III B rpynmoBbIX CETSX MUTAHUSI CUCTEM IPOTHUBOMOXKAPHOM
3al0UTBl U B DJIEKTPOYCTAHOBKAX MEJULMHCKOTO HA3HAYEHUs, IOAAEPKUBAOIINX
KU3ZHENIEATEIbHOCTh OOJBHBIX, HE JIOMYyCKAETCA.

V3AII sBasercs eme OOHUM BHJAOM 3aIlIUThl 3JEKTPUUYECKUX LEIHEH.
OHo He 3aMeHsieT co0oM Ipyrue anmaparbl 3allUThl U HE OTMEHSET HEOOXOAUMOCTH
IIPUMEHEHUS B AJIIEKTPUUYECKUX LIETSX aBTOMATUYECKUX BBIKIKOYATEIEH U YCTPONCTB
3aIIUTHOTO OTKJIIOYEHUs AU HepeHInaaIbHOTO TOKA.

VY3AIT pexoMeHmyercs YCTaHABIMBATHL B OTAENIBHBIX TIPYIIOBBIX JUHUAX
IINTaHWS OCBEIICHUS M IITEICENBHBIX PO3ETOK IOCIE APYTHMX AarnmnaparoB 3allUThI
(AB, YIT).

Ycranoka Y3/II 3anperniaercs B JUHUAX CUCTEM MTPOTHUBOMOKAPHOM 3aIIUTHI,
a TAKXXE JJIEKTPOIPUEMHHUKOB, OTKIIFOYEHHE KOTOPBIX MOXET MPUBECTH K OMACHBIM
IIOCJIEACTBUAM: CO3JaHHUIO HENOCPEACTBEHHOW yIrpo3bl Ui KU3HM JIIOZEH,

BO3HUKHOBCHHIO B3PBLIBOB, ITOKAPOB U T.[.
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YcrpoiicTBa 3amuThI OT epeHanpsikenus cetu (Y3II)

[Iepenaapl HAPSXKEHUS B DJIEKTPUUYECKOU CETH SIBIISIFOTCA OJHOU M3 OCHOBHBIX
IPUYUH BBIXOJA M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOISIIMX B OTAEIbHBIX
ciyyasx K moxkapy. OcCoOEHHO OCTpOo BONPOC 3aIIUTHl  AIEKTPOIPUOOPOB
OT MEPENnagoB HANPSKEHUS CTOUT B JKWIBIX MHOIOKBAapTHUPHBIX JIOMax CTapou
MIOCTPOMKH, a TaK K€ YAaCTHBIX >KWJIBIX JOMax MOJKIOYECHHBIX K CTapbIM JIMHUSIM
AJIEKTPOIIEPEAY.

YCTpOUCTBO 3alMTBl OT NEPEHANPSIKCHUS WIM peEJIe HANPSHKEHUS — 3TO
amnrapar  3aluThl, OCYIIECTBISIIOIIMN  HENPEPBIBHBIA  KOHTPOJIb  BEJIWYWHBI
HAMPsDKCHUS TUTAIONMIEH CETH C IIEJIbI0 00ECTICUeHMs] OTKIIIOYCHHS HArpy3Kd B

CJlIy4dac BbIXOJd 3HAYCHUA HAIIPSKCHUA 34 YCTAHOBJIICHHBIC ITPUICIIBI.

Pucynok 11. IIpuMepsl ycTpONCTB 3alIUTHI OT EPEHANPSHKEHUS PA3IMUHbBIX
IIPOU3BOJUTEIIEN

Ha3znauenne  VY3II  3akmrouaercs B 3alquTe  3JIEKTPOOOOPYAOBAHUS
OT TEpEenajoB HANPSIKEHUS CETH KOTOpPbIE MOTYT BO3HUKHYTh B CIIEJICTBHE
pa3ianyuHbIX (PAKTOPOB TAKUX Kak 0OpBIB HYJIA, epekoc (a3 u T.J.

Kak npaBuino, Y3II cocTouT u3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIBHOIO
Y MCIIOJIHUTEIILHOTO.

IIpu nomaye wHa VYJII HanpspkeHUsT W3MEPUTENBHBIM OJIOK Ompenesnser
€ro BeIM4YuHy. ECIM M3MEpeHHOEe 3HAaYEHHUE HAIPSIKEHUS IEKTPOCETH HE BBIXOAUT

3a YCTaHOBHGHHBIfI B HaCTpOﬁKaX Auaria3doH 3HAYCHUH HSMepI/ITCJIBHHﬁ ook moaacTt
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CUTHAQJI Ha HCIOJHUTENIbHBIA OJIOK (pese) KOTOPBIA 3aMBbIKAeT CHUJIOBOW KOHTAKT,
BKJIFOYAsl TEM CaMbIM HAarpy3Ky B CETb.

Takum o0pazom, Y/III ocyiiecTBiasieT HENPEPBIBHBIA KOHTPOJIb HANPSHKEHUS
DIEKTPOCETU. B ciiyyae CHMKEHMS HANpPSDHKEHUS HWKE YCTAaHOBIIEHHOTO IIOpOra
VUTH TIOBBITIICHUS BBIIIE€ YCTAHOBJICHHOTO B HACTPOIMKAX MOPOTa U3MEPHUTEIbHBIN OJIOK
MTHOBEHHO TMOJA€T CUTHAJ Ha MCHOJHUTEIbHBIM MeXaHu3M (pese) KOTOPBIH
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTu. [locne BOCCTaHOBIIEHHS 3HAYEHUS
HalpsDKeHUsT 10 JOMYCTUMOTO  3HA4Ye€HUs, HW3MEPUTEIbHBIA  OJIOK  4epe3
YCTAaHOBJIEHHYKD B  HACTPOMKax  BBIIEPKKY  BPEMEHM  IOJAET  CHUTHAI
Ha HCIIOJIHUTEIIbHBIN MEXaHU3M, KOTOPBI BHOBb BKIIFOYAET HATPY3KY.

CyluecTBYIOT CIEAYIOUIUE TUIIBI pelie HAMPSHKEHU:

-TI0 TUTTY JIEKTPOCETH: O HO(A3HBIE U TpeX(Da3HBIE,

-110 croco0y YCTaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJHOM O3JIEKTPOILIUTKE OOECHEeYMBAETCSl 3alllUTa BCEH JIIEKTPOCETH M BCEX
3JIEKTPONpUOOpPOB, nojakiIoueHHbIX K Hel. [lepeHocHbie Y311 npumensitorcs, Koraa
€ro yCTaHOBKAa B IIUTKE 3aTpyJHEHAa WU HEOOXOJIUMO OOECIEeUUTh OCOOBIC
HACTPOMKH MO HAIMPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBaAHUS.

B Hacrosmee BpeMs CymIeCTBYIOT YCTPOMCTBA 3aLUTHl OT MEPEHANPSIKEHUS C
KOMOMHUPOBAHHOW 3alllMTON, TaK Ha3bIBAEMbIE BOJIbT-aMIIEPHBIE peje, KOTOPHIC
KOHTPOJIMPYIOT KPOME HANPSIKEHUS CETH, €€ U TOK B CETH, 3allUINAsg TEM CAMBIM
CeTh, KaK OT MEpenajoB HANPSHKEHUS, TaK U OT NEPErpy3KH, T.€. JOMOJIHUTEIBHO
BBITIOJTHSIET (DYHKIMIO OTPAHUYUTENSI MOUTHOCTH.

Heo0xoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE PEJie HE 00ECIIEUNBAET 3aLUTy CETH
OT KOPOTKOTO 3aMBIKaHUS M HE MOXET 3aMEHUTh CO0OW aBTOMATUYECKHI
BBIKJIIOYATENb.

Baxnoii xapakrepuctukoit Y311 siBisieTcsi HOMUHAIBHBIN TOK.

HomunanbHbii TOK — 3TO TOK, KOoTOphii Y3II cmocoGHO mporyckaTh 4epe3
ceds1 B TEYEHUE JUIUTENBHOTO BPEMEHHM COXpaHsisi TNpH HTOM  CBOIO
paborocniocoOHOCTh. CTaHAAPTHBIMU, HanOoJiee PacHpOCTPAHEHHBIMU 3HAYEHUSAMHU
HoMuHanabHOro ToKa Y311 aBastorces: 10; 16; 25; 32; 40; 50; 63 A.

Homunanbnsiii Tok Y311 onpenensiercss Mo cyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX DJIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3AIIHUIIIAEMYIO CETb.

[TonyunB paccuutaHHOe 3HauYeHHWE TOKa, BbIOMpaeM Y3II ¢ Ommkaiimmm

OOIBIITUM CTaHAAPTHBIM 3HAYCHUCM HOMHWHAJIBHOT'O TOKA.
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HeoOxonumo yuuteiBaTh, yTo Y3Il He 3amMIaeT 3J€KTPOCETh OT TOKOB
HEPErpy3ku MU TOKA KOPOTKOIO 3aMblkaHMs, nmo3romy camo Y3Il nomkHO OBITH
3alIMIIEHO OT HUX YCTAHOBJIEHHBIM IIOCJIENOBATEIBHO C HHUM AaBTOMATHYECKUM
BbIKItouaTeneM. [loatomy HomuHanbHbINA TOK Y3I1 HE0OOX0AMMO MPUHUMATH UCXOS
Y3 HOMHHAJIBHOIO TOKa aBTOMAaTHYECKOro BbIKIoUaress. [Ipn 3ToM HOMHMHaAIBHBIN
Tok Y3II nomxeH ObITh OOJbILE WIM PaBEeH HOMHUHAJILHOMY TOKY YCTaHOBJIEHHOTO
JI0 HEro aBTOMAaTUYECKOI'0 BBIKJIFOYATEIs.

V311 MOryT UIMETBh HECKOJIBKO HACTPOEK:

- ycraHoBKa mnopora cpaOateiBanus Y3Il mo makcuManbHOMY 3HAYEHUIO
HanpspkeHus: (Umax) - ycCTaHaBIMBA€T MAKCUMAJIbHO JIOMYCTUMOE 3HAuY€HHE
HaIlPSDKEHUST DJIEKTPOCETH, IIPEBBILICHUE KOTOPOrO0 IPUBEAET K OTKIHOYEHUIO
HarpysKuy,

- ycTaHOBKa mnopora cpadOarsiBanus Y3II mo MHHMMaJIbHOMY 3HAYEHHIO
HanpsokeHuss (Umin) - ycTaHaBIMBaeT MHUHHMAJIbHO JOIYCTUMOE 3HAYEHHE
HAIIpSDKEHUST  DJIEKTPOCETH, CHWKCHUE HAIPSOHKEHUs HWKE JaHHOIO 3HAYCHUs
IIPUBEAET K OTKIIOYEHUIO HArPy3KH;

- YCTaHOBKa BPEMEHHU 3aJEPKKHU BKIIOUEHHUS — BpeMs, uyepe3 koropoe Y3II,
I10CJI€ OTKJIFOYECHUS HArPY3KH, [IOBTOPHO €€ BKIIIOYUT IIPU BOCCTAHOBJICHUU 3HAYCHUS
HaIIpSDKEHMST CEeTH B YCTAaHOBJICHHBIX Ipenesiax. Bpems 3aiepKKu BKIIOYCHMS

AIEKTPONPUOOPOB BEIOMPAETCS B COOTBETCTBHH C PYKOBOJICTBOM TI0 SKCILTyaTaIlHH.
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Hiarop S ommmne oo

MAKCHMAJBEHOTO HANPAHEHHA .

Bin,
HATPY3IKH

BRITIOIeHHA 208 4 4 5 5 HOREIIRrICHH
HATPYAKH. OHTAHEA pelle.
sory L t 7 .
BrixmowaTe s xoHTpOIA - 7 KBT DH‘IBI‘E N

Tpexpaspamasnt

. BaRN, HEIHEATOP.

Brixawouarens KOHTPOILA

MHHHEMAJILHOIO HANPAKCHHA. E"‘l“
min

Tern{c) Umin(B) Umax(B)

Perynarop sanepmum

BpeMeHH ABTOMATHISCKOro & 230
BRIIOUYeHHA OIS ABAPHH. 220

PeI'}"JTﬂTGP MARKCHMAITBEHOID
HaOpAFEeHHAA OTEJINICHHA.

Perynarop MmmamMamnHOTO
HATPAKEHHA OTHTIOYeHHEA.

Knemyer nonxmoaenns
HarpyskKH

Pucynok 12. [Tpumep MapKHUpOBKHM YCTPOMCTBA 3aLIUTHI OT IIEPEHANPSKEHUS (pelie
HaIPsHKEHUS)
KonuuecTBO M crmocoObl HACTPOMKK MOTYT OBITh PA3JIMYHBI JJIs1 PA3HBIX THUIIOB

V3II. OO6wiuno, Hactpoiika VY3II ocymiecTBiaseTcss ¢ TOMOIIBIO MOBOPOTHBIX
PEryJIMPOBOYHBIX PyUEK.

CpaBHEHME anmapaToB 3allUTHl 3JIEKTPUYECKOM CETH MO OTKIHYAaroUIel
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXHOCTAX OTKIIOUYEHUS Pa3IU4HBIX
anmapaTtoB 3alllUThl AJIEKTPUUECKUX Lieneid. B HacTosiiee BpeMs, €cTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEUIAIOIIUX B
cebe HECKOJIbKO 3aIlUTHBIX (PyHKIUN. 31€ch Mbl pACCMOTPUM HE KOMOMHUPOBAaHHBIC
anmapaThl 3alUThI, BBIMOIHSIONINE TOJBKO OJHY (DYHKIIHIO.

[IpyuriHaMU 1OXKAapOB OT 3JIEKTPOYCTAHOBOK MOTYT SBIISITHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKH yTEUKH, JYyroBble mpobdou  (UCKpeHue),
NepEeHaIpsHKEHUE.

JUiss  3aIiWThl  3JEKTPUYECKUX CETed, B HACTOSLIEE BpPEMs, SBISIOTCS
oOs3aTenpbHbIMU K TpuMeHeHnio AB u V]IT. Otu anmapaTsl 3apekoMeH10BaIu ceos
KaK HaJexXHble U 3(PQPEeKTUBHBbIE CpPEACTBA MNPEAOTBpPALIEHUS  I0XKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmiaer 3JIEKTPUYECKYHO CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHHS

U TIEPErPY30K AIEKTPUUECKOU CETH.
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VAT 3amumaer dJIEKTPUYECKYH0 CeThb OT II0XKapoB B pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTECUKH.

Cienyer OTMETHTB, 4TO B HACTOSAIIEE BPEMS 3aLIUTy OT MHOTMX HETATUBHBIX
(GakToOpoB, BBI3BIBAIOIIMX  BO3TOPAaHUE B  DJIEKTPUUYECKUX  CETAX, BMECTE
¢ npuMmerenueM AB u Y/IT, oTyacTtu pemaroT OpraHu3aliMOHHBIMU MEPOIIPUSATHSIMH,
IIPOX3BOJAMMBIMH Ha 3TANe NPOESKTUPOBAHUS SJIEKTPUUYECKHUX CETEH, IIPU UX MOHTAaXE
U IIpU SKCIuTyaTaluu. Vcrnonb3yroTest Takue Mephl, Kak 3a3eMIJICHUE, YKiIa/iKka Ka0es
B KopoOa, YBEJIIMYEHUE pACCTOSHUA MEXKIY MPOBOJHHUKAMH, I[PUMEHEHHE
CHEUHUATbHBIX COECIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1ip.) U T.A. s
3alllUTBl OT TEPErpy30K IPOU3BOIAT IPABWIBHBIN pPACUET DBJIEKTPUUECKUX CETEn
Y Harpy3KH.

Onnako AB u Y/IT u3HauanbHO HE ObLIM MpeIHAa3HAYEHBI JUIsl PACIIO3HABAHMS
VCKPEHMS U OTKJIIOYEHHUs LIENN B CIydae ero nossieHus. Vickpenue He pacnio3HaeTcs
AB nnu YT, nOCKONIBKY NpU UCKPEHUH HE MPOUCXOAUT HU YBEIIMUYECHHE CPEIHETO
3HA4YE€HUs TOKA B LIEIU, HU €T0 YT€UKa Ha 3€MIIIO.

IIpr mnocienoBaTelbHOM HMCKPEHUM IIOJHOE COIPOTHBIIEHHE «IUIOXOTO
KOHTaKTa» YMEHbILAET TOK HArPY3KHU U JEPHKUT 3TOT TOK HUXKE MOPOra OTKIIOUEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTBHI OT HETaTUBHOT'O JIEWCTBHS BBICOKOTO
3HauUeHUs TOKa He cpabarbiBaioT. [lpu mapamienbHOM HCKpeHUM Mexnay (aszoit
U HEUTpPaIbHBIM MPOBOJOM TOK OIPAHMYEH I[IOJIHBIM CONPOTUBIECHUEM LEMH
u cpabateiBanue AB u YT 3aBuUCHT OT CTeNeHU UCKPEHHUS, OHAKO B MOJHOWU MEpe
HE TapaHTUPYETCS.

COOTBETCTBEHHO, PELICHHUE 3aJa4M PACIIO3HABAHUS MCKPEHUS U O00eCreUYeHUs
3alUThl OT TMOKapOB, BBI3BAHHBIX HCKPEHUEM, JOJHKHO OOecrneunBaThCsi HOBBIM
TUTIOM YCTPOMCTB, (PYHKIIMOHAJIILHO U TEXHUYECKH OPHUEHTHUPOBAHHBIMH Ha TaKYIO
3agady. Takum yctpoiictBom siBnsgercs Y 311

V3AIT 3amumiaer 3JeKTPUYECKYI0 CETh OT I0XKApOOINaCHOTO MPOSIBICHUS
JyTOBOTO IPO0OS (MCKPEHMS).

Eme oanuMm  QakTtopoM, KOTOpBIA MOXKET MPUBECTH K  MOXKApY
OT DJIEKTPOYCTAHOBOK, SBIISIIOTCS KOJIOAHUSI HAIPSKEHUS DJICKTPUUYECKON CEeTH.
[IpnyeM, OIacHOCTb MOXKET HECTHU KAaK MOBBILICHHOE HAIIPSIYKEHUE, TaK U IIOHWKEHUE
HaIpPSHKEHMUS.

AB, YT, Y3AII He 3amuIinaroT 3AeKTPUUECKYIO CETh OT OMACHBIX KOJIEOaHUI

HaIpsDKEHMS CETU. DTy 3aaady BbinonHsaeT Y311
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V311 3amumaeT 3JeKTPUYECKYI0 CeTh OT KoJIeOaHWUN HaIpsKEHUsl, KOTOpPbIE

MOTYT IPUBECTH K BBIXOJy U3 CTPOS JIEKTPOIIPHUOOPOB M KX BOTOPAHHUIO.

q)YHKIII/IOHaJIbeIe BO3MOKHOCTH anmapartoB 3allUTbI 3JCKTPUYCCKUX

cerei.

Tabaunra 2

OyHKIMOHAIBHBIE BO3MOXHOCTH allllapaToB 3aIIUThI JJIEKTPUUECKUX CETEN

Anmapar 3alMThI

Yerpoiicrso YcrpoiicTBo
ABapHiHBIii . YCTpoiicTBO 3aIIUTHI | 3ALIATHI OT p
MM ABTOMATHYeCKHii 3alMTHI OT
Y auddepeHunanbHOTO AYTrOBOr0
BbIKJIIOYaTe b (AB) nepeHanpPsKeHust
Toka (YAT) npooost (v3Im)
(Y311
He
Kopotkoe ObecneunBaer He o6ecnieunBaer He o6ecnieunBaer
3aMbIKaHHE 3aIHUT 3aIUT obecnetmBact 3aIUT
y Y 3alIUTY Y
He
O0ecneunBaer He o0GecneunBaer He oGecneunBaer
Ileperpyska I - obecrieynBaeT -
y Y 3alIUTy Y
He
He oGecnieunBaer OobecneunBaer He oGecneunBaer
VYTeuka Toka SanT S obecreynBaer —
Y y 3alIUTY Y
Jyrosoit
poboit He obGecneunBaer He o0GecneunBaer O6ecneunBae | He oOecnieunBaer
nocienoBare 3aLIUTY 3alIUTy T 3aLIUTY 3alIUTy
JIbHBIN
He B monnoM mepe
JyroBoit o0ecrieunBaeT 3amIuTy.
po6oit Moxet cpaboTaTb He o6ecnieunBaer OoecneyuBae | He obecneunBaet
napasiebHbl CJIMILIKOM TO3]THO 3aIUTy T 3alIUTY 3aIUTy
i (Ipu OrpaHUYEHHOM
toke K3)
He B monnoM mepe He B monnoOM Mepe
. o0OecrieunBaeT 3aluTy. obecrieynBaeT
Jyrosoit
10060i Moxet cpaboTaTb 3aLIUTY. OoecneuuBae | He obecneunBaet
Hap36MJIIO CJIMIIKOM TO3]THO Moxet He cpaboTaTth T 3alIUTY 3aIUTy
(Ipu OrpaHUYEHHOM (Ipy UMITYJILCHOM
toke K3) XapakTepe UCKPEHMUs])
He
[Tepenass He oOecmieunBaer He oOecrieunBaer O0ecrieunBaet
HanpsHKSHUS 3aIUT 3aIUT obecneunsact 3aIIUT
p y y 3aImuTy y

N3 tabnuipl 2 BUAHO, YTO HU OJMH M3 alllapaToB 3alllUThl HE 3allUIIAcT

QJICKTPUYICCKYIO CCTh OT BCCX BO3MOIKHBIX aBapHﬁHBIX PCKHUMOB. I[JI}I oOecreyeHus
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MaKCHMaJIbHOW 3alllUThl 3JEKTPUUECKOHM CETH 1eJ1IeCO00pa3HO  HCII0JIb30BATh
anmapaThl  3allUThl, paloTaloliyMe Ha OOHApyXEHHE pa3HbIX IPU3HAKOB
HEUCIIPaBHOCTH JIEKTPUUYECKOM CETH.

[Tpumenenue Y311 u Y3II He oTMeHsieT HEOOXOAMMOCTH UCTIOJIb30BaHusI AB
u YT.

Takum oO6pa3om, eciu paccMOTPETh BapHaHT HCIOJB30BAaHUS BCEX BHJIOB
3aIIUTHI 3JIEKTPUUYECKON CETHU OTIEIbHBIMU YCTPOMCTBAMH (BBIIOJHSIIOIIUMH TOJIBKO
OJIHy (YHKIIMIO), TO HEOOXOAMMO yCTAaHOBUTH YETHIPE Pa3HBIX ammapara 3alfUThl:
AB, VAT, V3111, Y3IIL.

B Hacrosiniee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE aNapaThl 3alIMTHI,
KOTOpble OOBEIUHSIOT B OJHOM KOpPILyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
muddepeHnranbHble aBTOMATHI, KOTOPbIE OOBEIUHSAIOT (PYHKIIMM aBTOMATHYECKOTO
BBIKJIFOUATENS " YCTpOMCTBa 3aIUATHI ¢ hepeHIHATBEHOTO TOKaA.
KoMOuHupoBaHHble yCTpPOWCTBA TO3BOJISIIOT ONTUMHU3UPOBAaTH U YIOPOCTUTH

IMPOCKTHUPOBAHUC U MOHTAX JJICKTPHUYICCKHUX IIUTKOB.

TepMOUHAMKATOPBI

Onnoit u3 Haubosee pacrnpocTpaHEHHbBIX NpUYNH 0>KapoB
OT DJIEKTPOYCTAHOBOK SIBJISIETCSI TEPETPEB KOHTAKTHBIX COCOUHEHHN U JPYTUX
anemMeHTOB. [loxkapoomnacHble peXUMbl BO3HHMKAIOT  BCJIEACTBUE  OOJBIIOTO
MEPEXOTHOTO COMPOTHUBIICHHUS, a TAKKE MEPETPY30K.

TepMouHIUKATOpHBIE MaTepUaibl MpEeAHA3HAYEHBI ISl BU3YaJbHOIO WU
doTorpapuyeckoro KOHTPOJIS M HU3MEPEHUs] TeMIlepaTyphbl, T.€. Pe3yJbTaThl
U3MEPEHUN MOXHO NPEACTaBUTh B BU3YyAIIM3UPOBAHHOM BUJIE.

[Ipy [OOCTMXKEHHM MaKCUMaJIbHOM TEMIIEPATYpPhl TEPMOMHANKATOPHBIN
MaTepHuall pacIuIaBIISIETCS] 1 HEOOPATUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOKHO HUCIIOJIB30BaTh Kak JIOKa3aTelbCTBO  (hakTa
JOCTUKEHUS  OMNpPEJEICHHON MaKCUMAJIbHOM TeMmmepaTypbl, T.K. Pe3yJbTaThl
U3MEPEHUS SBIISIIOTCS HEOOPATUMBIMHU.

Meton u3MepeHUs] TEMIEpaTypbl C [OMOIIBIO TEPMOUHIUKATOPHBIX
MaTepuagoB OTIWYAETCS MPOCTOTOW, 3KOHOMUYHOCTBIO, MaJIOM TPYAOEMKOCTHIO,
BO3MOXKHOCTBIO OIEPATUBHOTO MOJYYEHUSI JOCTAaTOYHO TMOJHOM uHpopManuu
0 TEIJIOBOM PEKUME AIIEMEHTOB 3JIEKTPOOOOPYAOBAHHUS.

TepMOUHIUKATOPHI HMMEIOT HECKOJIbKO HCIIOJTHEHUN: TEPMOUHIAUKATOPHBIE
HAKJIEKA U TEPMOWHIUKATOPHBIE KPACKH.
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KoHTpacTHOCTh 1IBETOBOro mnepexoia OOecreyuBaeT JIErKOE paclio3HABaHUE
aBapUUHOTO NEpEerpena.

TepMOMHAMKATOPBI COXPAHSAIOT CBOW LBET W MapKUPOBKY Ha MPOTKEHUHU
BCETO CPOKA CITYKOBI.

TepMOUHIUKATOPHBIE ~ HAKJIEHKM  MPEJICTABISAIOT  COOOM  MOMJIOKKY
Ha CaMOKJICAILEWCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IOKPBITHEM.
MartepuasioM MOMJIOKKKA MOTYT ObITh Oymara, ¢ojibra WM NOJMMEpHas IJICHKA.
Jns npenoxpaHeHus: TEPMOMHIAMKATOPHOTO MOKPBITHS OT BHELIHUX BO3IACHCTBUU
IIOBEPXHOCTH U3AEIUS IIOKPHIBAIOT 3aL[UTHON IUIEHKOM.

[Ipu nocTrXeHUH 3aaHHOM TeMIepaTypbl MHIUKATOp HEOOpPAaTHUMO MEHSIET
CBOM IIBET.

TepMonHaUKaTOpHBIE HAKJICHKH MOTYT OBITH Pa3jIMYHOTO pa3Mepa U (OpMBL,
B 3aBUCUMOCTH OT 3aJja4ll UMETh pa3HbId MOpPOr cpadaTbIBaHMS, UMETh HECKOJBKO
TE€PMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEIETIOM CpabaThIBAHHUS.

TepMOUHIUKATOPHBIE HAKIEHKHA MOTYT ObITh OJTHONO3ULIMOHHBIMHU, T.€. UMEIOT
OJIHY WMHIUKALMOHHYI0 METKY M MHOTOIIO3MLMOHHBIMUA — MMEIOIIHUE HECKOJBKO
WHJVMKAMOHHBIX METOK, HACTPOEHHBIX HA pa3HbIE TEMIIEPATYPBI.

ao
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Pucynox 13. [Ipumepsl TEPMOUHIMKATOPHBIX HAKIIEEK PA3JIMYHBIX TPOU3BOAUTENICH

[IpumeHeHne OJHOMO3MLIMOHHBIX TEPMOWHAUKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJIbHYIO TEMIIEPATYPy Ha dJIEMEHTE AJIEKTPOOOOPYI0BAHUS.
[IpumeHeHne MHOTOIIO3ULIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK IO3BOJISIET
ONPENEIIATh TEMIIEPATYPY DIIEMEHTA 3IIEKTPOOOOPYTOBAHUS Kak
cpenHeapu(MEeTHIEeCKOe MEXIy MOCIeIHeH METKOW, M3MEHHUBIIIECH 1IBET, U MIEPBON —

HE U3MECHUBIIIEN.
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TepMOMHAUKATOPHBIE KPACKHU, B OTIMYUE OT TEPMOMHIMKATOPHBIX HAKIIEEK,
MOXHO HAHECTHM Ha TOBEPXHOCTHM WJIM JJIEMEHTHl  3JIEKTPOOOOpYI0BaHMUS,
HEIOCTYIHBIE U1  YCTAHOBKM TEPMOHMHJIMKATOPHBIX  HAKIEEK, HaIpuUMep,
OpU  CJIOKHOM KOHQUIYypallMh WJIM OrPAaHUYEHHOM IMPOCTPAHCTBE BHYTPH
JJEKTPUYECKUX  IMUTKOB. Kpacku  MOXHO  HAaHECTH Ha  IOBEPXHOCTH
KOHTPOJIUPYEMOTO 3JIeMEHTa 0oJjiee TOHKUM CJIOEM, B pe3ysbTaTe 4ero BO3pacTaeT

CKOPOCTb cpabaThIBaHMUS.

Pucynok 14. IIpuMep ucnoaHeHUs] TEPMOUHANKATOPHBIX KPAaCOK

TepMOMHUAUMKATOPBl TMPUMEHSIOTCS Uil  KOHTPOJS TEIJIOBOIO  pEeKUMa
3JIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMOUHIUKATOPBl MPUMEHSIIOTCA Uil OOHapy>KeHHMsI M  pPEerucTpanuu
NEPErPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUSA WIIM BJEKTPONPOBOAKH, B IEPBYIO
ouepesib, BOJIM3H JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTMHEHUN.

TepMonHIUKATOPHI HE TPEOYIOT CHEIHMATEHOTO TEXHUUECKOT0 00CTYKUBAHUSI.

3amure moAJeXaT  BJEMEHThl  AJNEKTPOOOOpYNOBaHMS, JUISI  KOTOPBIX
HOPMaTUBHO-TEXHUYECKUMHU JOKYMEHTAaMH YCTAaHOBJIEHbI HauOOJBIINE JOIyCTUMbIE
TEMIEpaTypbl HarpeBa, a TaKXe OJIIEMEHThl 3JIEKTPOOOOPYIOBaHUs, IIEPErpeB
KOTOPBIX MOXET MPUBECTH K ABAPUU WJIM BO3TOPAHMIO (HE3aBUCHMO OT HAJIUYHS

TpeOOBAHUI HOPMATUBHBIX JOKYMEHTOB).
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TepMOI/IH,Z[I/IKaTOPBI HaHOCAT Ha QJICMCHTBI 3JI€KTpOO60py,Z[OBaHI/ISI,

MOICKAIMMUC KOHTPOJIIO TCIINIOBOT'O COCTOSHUA.

Pucynok 15. IIpumep ucnonp3oBaHus TEpPMOMHIUKATOPHBIX HAKJIEEK JUIs1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHUsS TEPMOMHINKATOPOB BEIOMPAETCS UCXO/IsI U3 TpeOOoBaHUM
HOPMAaTHBHO  TEXHUYECKOW  JOKYMEHTAllMd 11 ~ KOHKPETHOTO  DJIEMEHTA
AIEKTPOOOOPYIOBaHUS, TEXHHUYECKUX XAPAaKTEPUCTHK M  PEKUMOB  PabOTHI
3IEKTPOOOOPYIOBAHMUS.

Tak Kak TEPMOUHAMKATOPHI HE SBJISIIOTCS BOCCTAaHABIMBAEMbBIMU H3JEIHSIMHU,
MOCJIe PETUCTpAIlMU MMH TeperpeBa CcpadOTaBIIME TEPMOMHAMKATOPHI TMOJJIeKAT
3aMEHE Ha HOBBIE.

Heo06xonuMo KOHTpPOJIMPOBATH CPOK MCIOJB30BAHUS TEPMOUHAUKATOPOB.
[Ipu ucteyenun cpoka KCIMONB30BAHUSA, TEPMOUHIAUKATOPHI HEOOXOIUMO 3aMEHUTH
Ha HoBbIe. [locie 3ameHsl clienaTh OTMETKY B JKypHaJIe.

TepMonHIUKATOPBHI SIBJISIFOTCS HEBOCCTaHABIIMBAEMbIMU u
HEPEMOHTONPUTOJIHBIMU ~ u3zenusaMu  (mokpbiTusamu). Ilpu  cpabarbiBanumn
TEPMOUHIUKATOPA, €T0 CIEAyEeT YAUIUTh U 3aMEHUTh HAa HOBOE U3JieNue (MIOKPHITUE).
OxkpammBanue TEPMOMHANKATOPHBIX METOK B pE3yJIbTaTe BO3IECUCTBUS TEMIIEPATYPHI

HEOOpaTUMO.

TepMocucreMbl
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TepmocucTeMbl MpeAHa3HAYEHBI I PAHHETO0 aBTOMAaTHYECKOTO OOHApPYKEHUS
M0KapOOMNacCHbIX CHUTyallui, BO3HHUKAIOIIMX BCIEJICTBUE IEPErpeBa >SJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCTUHEHUM, IPOBOJIOB, Kabeei (B T.4. KOHIICBOU
apMaTypbl) M IIHWH, JJICKTPUYECKUX alllapaToB, BBOJHBIX PpaCIpPeeTUTEIbHBIX
mKkadoB, I[UTOB C BJIEKTPOOOOPYAOBAHHEM, HMHOTO JJIEKTPOOOOPYIOBAHUSA
U WX DJJEMEHTOB, TJI€ BO3MOKHO TIPEBBINICHUE TEMIIEPATypbl 0O0O0PYIOBaHUS
B HEIITATHOM pexXuMe PabOThI UK TIPH MOSBICHUU JedeKTa.

CucTteMbl OCYHIECTBIIAIOT HEMPEPHIBHBIM KOHTPOJIL TEMIIEpaTypbl HArpeBa C
CUTHaJIM3aIMeN O MPEBBIIICHUN YCTAaHOBJIECHHBIX TOPOrOB U Nepeaadeit nupopmamu
Ha MYJIbT LHEHTPATU30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBISETCS TPUEM TPEBOKHBIX
U3BEIICHU 00 0OHAPYKEHHBIX MEpPErpeBax C JNaTYUKOB, OTOOpaKEHHE (MHIUKAIIHS)
COCTOSIHMSI M PETUCTPAIIHS COOBITHIA.

Tepmocuctemamu  MOTYT  OBITh ~ OOOPYJIOBaHBI  3JIEKTPOYCTAaHOBKH,
JUIS KOTOPBIX HOPMATUBHBIMU JIOKYMEHTAMU YCTAHOBJICHBI HAUOOJIbINAS JOMYCTUMAs
TeMIeparypa Harpesa, a TaKXe AIIEMEHTHI AIEKTPOOOOPYI0BAHNUS
U DIIEKTPONPOBOJKH, TMEPETPEB KOTOPBIX MOXKET TMPUBECTH K aBapud WA

BO3TOPAHHMIO.

Pucynok 16. [IpumMep cuctemsl, COCTOSIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIJCTSAIONICH HAKJICUKU U CHICIIMATIM3UPOBAHHOTO Ta30BOT0 JaTYUKa

B xauecTBe yCTpOWCTB OOHApy’>KE€HHs MNPEBBILIECHUS TEMIEPATypbl B Pa3HbIX
CHUCTEMax MOTYT BBICTYNATh pa3jIMuHble NaTdyuku. Hampumep, TepMOaKTUBUPYEMBIE
ra3oBBIACIAIOIIME HAKICUKH, IPU HArpeBaHUM KOTOPBIX [0 OIPEACICHHON
TEMIIEPATYPBI BBIACISIETCS CUTHAJIBHBIN a3, YyJIaBIWBAEMBIM CHEHHAAIN3UPOBAHHBIM

T'a30BbIM JATYMKOM, IICPCAAOIIMM CHI'HAJI O IICPEIPCBC HA KOHTPOJIBHO-IIPHUCMHOC
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YCTPONCTBO; OECKOHTAKTHbIE HH(pPAKpACHbIE MATUYMUKHU; JATYUKU TEMIIEpaTyphl,
YCTaHaBJIMBAEMbIEC HEIMOCPEACTBEHHO Ha KOHTPOJIUPYEMBIii AJIEMEHT

IIEKTPOOOOPYTOBAHUS.

[o]
- o - CMELIMANA3MPOBAHHbIV KOHTPOJIbHO-TPUEMHOE
4 FA30BbIA OATUMK YCTPOWCTBO

1. OBepHwWTe HaKNeNKN BOKPYT KOHTaKTOB
W YCTaHOBWTE Fa30BbliA AaTYMK

70°C 100°C
3. B aBapvHOW CUTyaLuUW HaKnenka ebiaensaeT
2. Tlpw HarpeBaHUV MHOWKATOPHbIE CUrHanNbHbLIN ra3, KaTOpPLIA GUKCUPYETCA
METKK HeOﬁpaTMMO W3MEHAIOT LUBET AaTYMKOM
Iar 1 Iar 2 Iar 3
I"azorenepupytomiue IIpu narpeBanuu Bhimie 50 B aBapuitHOM  cuTyaumu, Korja
HakJeiku, pazmenieHHble Ha — 90°C  uHAMKATOpHBIE TeMIepaTrypa I[OJHUMAETCs  BBIIIE
CHJIIOBBIX  KOHTaKTax, a METKH HeoOparumo 100°C, HaKJICHKa BBIJICIISICT
TaKXke CMOHTHPOBAHHBI MEHSIOT CBOM LIBETA CUTHAJIbHBIM ras, KOTOPBII
ra30BbIM JaTIuK B (UKCUpyeTCs Ta30BbIM JTaTYUKOM.
AJIEKTPOLUTKE JlaTuuk mepegaeT CUTHAIl TPEBOTH U /

WJIIM OTKJIFOYACT ITUTaHHUEC

Pucynok 17. [lomaroBas cxema paOOThl CHCTEMBI HEPEPHIBHOTO KOHTPOJIS
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BBIACISIONIEH HAKIICUKA
Y CIIEMAIIM3UPOBAHHOTO T'a30BOT0 JAaTYMKA

Kpowme Toro, TepmocucTeMbl MOXKHO UCIIOJIB30BaTh KaK CUCTEMbl MOHUTOPUHTA
MOKapHOW OE30MACHOCTH DJIEKTPOYCTAHOBOK, 32 CYET paHHEro OOHapY>KEHUS TOUYEK
Ype3MEpPHOT0 HarpeBa, 3aJ0JII0 JI0 Hayala TEPMHUYECKOW AECTPYKLIUH H3OJSALUH

B MCCTAaX YCTAHOBKU NATYHUKOB.
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Pucynox 18. IIpumep crcTeMbl MHOTOKAaHATBHOTO OECKOHTAKTHOTO
TEMIEPATYPHOT'O0 KOHTPOJIS HA OCHOBE 0€CKOHTAKTHBIX MUPOMETPUUECKUX
JaTYUKOB

Crofing ¢ cucremon

Pucynox 19. [Ipumep UHTEIIEKTYyaIbHONW CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUW Ha OCHOBE PaCIPEACIICHHOTO
JaT4uKa TeMIEpaTyphbl

Ten0BU3HOHHAS TMATHOCTHKA

B oOcHOBE TENIIOBU3MOHHOM JUAarHOCTUKHM JIEKUT TEIUIOBOM  METON
HEPa3pyIIAOEro KOHTPOJs, T.€. TEIUIOBU3HOHHBIE OOCIEIOBAHUS C LIEJBIO
BBISIBJICHUS IOXApOOIMACHBIX YYacCTKOB M Y3JI0OB B  3JEKTPOOOOPYIOBAHUU
Y DJIEKTPOIIPOBOJIKE.

B kayecTBE TEXHUYECKOTO CpEACTBA TEIUIOBU3MOHHOW  JUArHOCTUKHU
IIPUMEHSIETCS TEIIOBU30pP. TEINIOBU30pP — 3TO ONTUKO-IIEKTPOHHBIN U3MEPUTEIBHBIN
npudop, padoTaruuii B MHPpaKpacHO 00J1acTH 3MEKTPOMATHUTHOTO CIEKTPA.
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Pucynox 20. [Tpumep npoBeeHNs TEIUIOBU3MOHHOTO KOHTPOJIS dJIeKTpoIiKada

Kpatko MeTon TEmiIOBU3MOHHOW JHMAarHOCTHKU IOXKAapHOW O€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUSI MOXHO OINKCATh CIEAYIOIIUM 00pa3oMm.
Kaxnapiii 00bEeKT MMeeT TemrepaTypy, NpHUYeM B pPa3HbIX TOYKAX OHA pa3Hasl.
Kax npaBuio, oTkiIOHEHHE TeMIIEpaTyphl B Ty WM UHYIO CTOPOHY CBUJIETEIBCTBYET
0 KaKOH-TO HEOJHOPOAHOCTH, AedexTe. TemnoBu3op Kak BHIAEOKaMepa OXBATHIBACT
BCIO MaHopaMy OOBEKTa, BHIBOJUT HAa AKpaH U (PUKCUPYET B MAMSITH BEChb CIIEKTP
€ro TeMIiepatyp, npeodpasys B Te€pMOrpaMMy, T.€. KAPTUHKY TeMIEparyp, KOTopas
HAllOMUHAET HeratuB 1BEeTHOM (QoTorpaduu, TA€ KaXABIA OTTEHOK I[BETa
COOTBETCTBYET ONPEJEICHHON TeMIIepaType.

HeocnopuMbiMu ~ mpeuMyIIecCTBAMH  TEIJIOBU3MOHHOTO  0OCIeAOBaHUS
ABJISIIOTCSA: OOBEKTUBHOCTh M TOYHOCTh IOJYy4YaeMbIX JIaHHBIX, 0€30I1aCHOCTh
(mpumeHsieTcst  OSCKOHTAKTHBIH  METO.), He  TpeOyercs OTKJIIOUCHHUE
3JEKTPOOOOPYAOBaHUS U MOATOTOBKU paboyero Mecta. OnHaKo, A 0ojiee TOYHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOJMMa Harpy3ka Ha JJIEKTPOOOOpY/IOBaHUS HE MEHeEe
70%, m He meHee 1 wyaca pabotel. IIpu 3TOM MeTOJ BBICOKONPOU3BOAUTEINCH,
K TOMY K€ OH JaeT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C TIEPBOTO B3TJISAA»,
yKa3aTb MECTO Je(eKTa, MpPeJBApUTENbHO OINPEACIUTh CTENEHb AE(PEKTHOCTH.
Kpome »Toro wmeron oTiMyaeTcs MPOCTOTOM JTOKYMEHTHUpPOBaHUSI Je(EKTOB
U BO3MOXHOCTBIO OMNpeJeNeHuss JAeQEeKTOB Ha paHHEW cTaguu pa3BUTHSL.
OH MO3BOJSIET C JOCTATOYHOM CTENEHbI0 TOYHOCTH JUATHOCTUPOBATH COCTOSIHHE
HE TOJBKO OTKPBITHIX AJIEMEHTOB 3JEKTPOOOOPYAOBAaHUA, TaKUX KaK KOHTAKTHBIC
COCIMHEHHMSI B DJIEKTPUUYECKUX IIUTKAX U BBOJHBIX HIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIIOYATENEH, KOTOPBIE 3aKPBITHI KOPITYCaMH, a TAK¥KE€ ANEKTPUUECKUX MPOBOJIOK,
BBITIOJIHEHHBIX Pa3IMYHBIMU CTIOCOOAMH.
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Pucynok 21. IIpumep TepMorpaMMbl KOHTAKTHBIX COCIMHEHUM C TEMIIEpATypHOI
HIKAJIOU

CyTh TEMJIOBU3MOHHOM JIMATHOCTUKHU 3aKIIOYaeTcsd B OECKOHTAKTHOM
perucTpanMu TEeMIEPATYpHOIO IOJsi Ha IOBEPXHOCTH OOBEKTa H3MEPUTEIHLHOU
anmnaparypou, MOCTPOCHUM W aHAIM3€ TEPMOTpaMM C HcCHoJb30oBaHueM OBM
U1 OOHapy»KeHusl M Kiaccudukaruu AeEeKTOB W TPUHATHS pemieHus. Hamuuue
nedexra mpu TaKOW JIWAarHOCTHUKE XapaKTepHU3yeTCs aHOMAaJIbHBIM TOBBIIICHUEM
TeMIepaTypsl B Ae(hEeKTHON 30HE 110 CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMU.

YcnoBuss W TOpSIIOK  TPOBEACHUS  TEIUIOBU3UMOHHOW  JIMArHOCTUKHU
AKCIUTYaTUPYEMOIro 3JIEKTPOOOOPYJOBAHUSI JKWJIBIX M  OOILIECTBEHHBIX 3JaHUM
YCTaHABIMUBAIOT  METOJMYECKHE  pekoMmeHjauuu  [6]. OHU  HampaBJICHBI
Ha TPpOPUIAKTUKY TOXKApPHOH OE30MaCHOCTH  BJIEKTPOOOOPYIOBAHUS  JKHIIBIX
U OONIECTBEHHBIX 3JaHUN U MO3BOJSIOT KOHTPOJMPOBATH U OLEHUBATH COCTOSIHUE
nokapHOM O€30MaCHOCTH 3JIEMEHTOB JJIEKTPOOOOPYIOBaHMS, KOTOPhIC paHee HeE
MOTJIM OBITh OOCJEAOBaHBI, TAKUX KaK: PO3ETKH, BBIKIIOUATEIM U JJICKTPUUYECKHUE
MPOBOJIKM BBIMOJHEHHBIX Pa3JIMYHBIMU CIIOCO0AMU, UYTO SIBJISICTCS aKTyaJIbHBIM
MOMEHTOM B  00lactTd  oOOecnedeHHs TMOXKApHOW  O€30MacHOCTH  JKHIIBIX

1 OOILECTBEHHBIX 3IaHUM.
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Pucynox 22. IIpumep o6Hapy)eHUS TTOKAPOOIIACHOTO pa3orpeBa 00JITOBOTO
KOHTAKTHOT'O COEJIMHEHUS

C 1oMOIIBI0 TEIJIOBU3MOHHOW JIMATHOCTUKH BBISBIISIOTCS KOHKPETHBIC
nedeKTHbIe MecTa, TJe 3a4acTyl JIOCTaTOYHO 3aTsHYTh, 3a4YUCTUTh, 3aMCHHUTHh
00JTOBOE COCAMHEHNE WITH TIepepacIpeIeIuTh Harpy3Ky u aeekt OyaeT yCTpaHeH.

JlonyckaeTcst UCIOJIb30BATh APYTUE METOJUKH TEIIIOBUZMOHHOM IMArHOCTHUKH,
eciu 00JIaCTh UX MNPUMEHEHUs] COOTBETCTBYET OOJIACTU MPUMEHEHHS HACTOSIIINX
METOIUYECKUX PEKOMEHIAINH.

B kadecTBe KpUTEpHUEB OLICHKH MOXXApPHOM OE€30MAaCHOCTH DJIECKTPUUCCKUX
U3JICIMA  MOXET OBITh TPHUHATO 3HAYCHHWE TEMIIEpaTyphl WM IPEBBIIMICHHUS
TEMIIEPATYpPhl, YCTAHOBJICHHOE B CTaHAApTaX Ha KOHKpeTHoe uznenue. Kpome Toro,
KPUTEPUHU OLICHKU TMOXKapHOU OE30MacHOCTH MPU TETUIOBU3UMOHHOW JMarHOCTHKE
MIPUBEJEHBI B METOAUYECKUX PEKOMEHIALIMSAX [6].

JluarHocTuka 3JeKTpoOOOPYAOBaHUS TEIJIOBBIM METOJOM HEpa3pylIaroIIero
KOHTpPOJIS (TETUIOBU3MOHHAS JUArHOCTHKA) JOJDKHA MPOBOJIUTHCS OpHUraioi He MeHee
2 yenoBek. Bee wiieHbl Opuraabl JOJKHBI ObITh ATTECTOBAHBI MO TEMJIOBOMY METOY
HEpa3pyIIaoIIero KOHTPoJsa. XOoTs Obl OJJUH paOOTHHUK JTOJKEH ObITh aTTECTOBAH HE
HIKe, yeM 110 [ kBanmmdpukarmoHHOMYy YPOBHIO IO TETNIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

s npoBeeHHs TEIUIOBU3MOHHOW JMArHOCTUKKM MOTYT TIPHUBJIEKATHCS
CTOPOHHHME OpraHU3allMi, AaKKPEAUTOBAaHHBIE B YCTAHOBJICHHOM TOpSJIKE Ha

TETUIOBOM METOJI HEpa3pyIIArOIIero KOHTPOJIS.
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