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Beenenue

Jons w4yucma mnoxapos, npousomenmunx B Poccuiickonn  ®epepanuu
OT DJIEKTPUYECKUX H3ACIUNA W YCTPOUCTB B 3JaHUSX U COOPYKEHHSX, OT OOIIETro
quclia TIO)KApOB B 3JaHUSIX U COOPYKEHHUSX OCTACTCS CTaOWUIILHO BBICOKOM
u coctasisiet oonee 34 %.

Haunbonbiiee yncino moxapoB OT 31EKTPOOOOPYA0BaHUS €XKETOJHO MTPOUCKXOIUT
Ha 00BEKTaxX XWIoro cexkropa. Mx pgons cocramisier nopsiaka 74 % ot oOiero
KOJIMYECTBA MOXKAPOB IO AIEKTPOTEXHUUECKUM MPUUUHAM.

OcHoOBHasi 4acThb TOTHOIIMX JIOJIEH Ha IMOXapax OT 3JIEKTPooOOpYyHaOBaHUS
MIPUXOJIUTCS HA TOXapbl B 3[JaHUSIX U COOPYKEHHUSAX KUJIOro cexkropa — 94,8%
OT 00Ilero uyucia MOTUOMIMX HA MOXapaX, BO3HUKIIMX IO JJIEKTPOTEXHUYECKUM
MPUYHHAM.

Cpenn BUIOB OOBEKTOB KHJIOTO CEKTOpAa HAWOOJIbIIEE KOJIWYECTBO IMOXKAPOB
OT DBJIEKTPOU3ACIUA M YCTPOMCTB €XKEroJHO NPOUCXOJUT B OJHOKBAPTUPHBIX
M MHOTOKBAPTHUPHBIX JKWIBIX JIoMax M cocraBiasieT okoino 43 % u 33 %
COOTBETCTBEHHO.

B 3paHusix M COOpYXEHUSIX OOIIECTBEHHOTO HAa3HAYEHHS JO0Jsl TMOXKApOB
OT D3JEKTPoOoOOpyAOBaHUs cocTaBwia Oosiee 52 % oT oOumero yuciaa MOXKapoOB
Ha JJAHHBIX OOBEKTaX.

Jonst 4ucna TOrMOMMX JIIOJIEW Ha TMoXapax oOT 3JIEKTPooOOpyaOBaHUs
B OOIIECTBEHHBIX 3JaHMAX cocTaBmwia 19,0 % or oOmiero umcia MOTMOMIMX Ha
nokapax Ha JIaHHBIX 0ObEKTax.

Pacnipenenenust  3HaueHuUM — mMoKaszaTeled  OOCTAaHOBKM € TOXapamw,
npousomeamMu B Poccuiickoit @enepanun B nepuoa 2016-2021 rogos B XKujiom
CEKTOpPE M 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO HA3HAYEHUs, HUCTOYHHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYy/IOBaHHME, IO CyOBEeKTaM

Poccuiickoit Deneparuu npeacTaBieHbl B Tabaumax 1 u 2.



Tabmua 1
Pacnpenenenne 3HadeHuMit oka3aTeneil 00OCTAaHOBKYU C ITOXKapaMH, IPOU3OMIEANTHMHA
B Poccuiickoit @enepanuu B nepuox 2016-2021 rogos
B )KHJIOM CEKTOPE, HCTOYHHKOM BO3HUKHOBEHHS KOTOPHIX ABJISUIOCH
anekTpoobopyaoBaHme, o cyobekraM Poccuiickoit denepanuun

Ioru6m
Kon-Bo Tons o Tost
Peitrrar Cy6nerr PO nox;apm;, % PeitrraT Cy6bext PO — %
A gell.
1 MockoBckast 00J1acThb 16 861 7,63 1 MockoBckast 00J1aCTh 740 6,71
2 Pecry6mixa 8304 3,75 2 CBepanoBcKas 00JIacTh 417 3,78
Bbamxkoprocran
3 YensGunckas obmacts | 6728 | 3,04 3 Pecrty6muica 382 | 3,46
Bamkoprocran
4 Hpxytckas o0mactp 6 599 2,98 4 Upkyrckas ob6mactb 358 3,25
5 Jlenunrpanckas o0J1acTh 6 456 2,92 5 Jlenmnrpajckas 342 3,10
o0nacTpb
6 r. Mocksa 6 047 2,73 6 Kpacnosipckuit kpait 342 3,10
7 KpacHospekuii kpaii 6017 | 272 7 Hosocubupcxas 297 | 2,69
obaacte
. o Humxeropozckas
8 Kpacnonapckuit kpait 5905 2,67 8 o6IACT 275 2,49
9 CBepIoBCcKas 00J1acTh 5696 2,57 9 YensOunckas 00J1acTh 272 2,47
10 Camapckas 001acTh 5573 2,52 10 PocroBckas o6nacth 256 2,32
11 Pecny6nmka Tarapcran 5400 2,44 11 Kpacnomapckwii kpaii 244 2,21
12 Hosocubupckas 5301 | 2,40 12 TroMeHcKast 06/1acTh 233 2,11
obJsactb
13 IIpumopckuit kpait 5164 2,33 13 [lepmckuit kpait 232 2,10
14 Kemepogsckast o6nacts - 4945 2.3 14 Kemeposckas obnacts - 230 2.09
Kysbacc Kysbacc
15 Huxeroponckas 4823 | 2,18 15 Camapckas 067acTb 221 2,00
o0nacTh
16 Amnraiickuil kpait 4587 2,07 16 Pecniyonuka TaTtapcran 214 1,94
17 PocToBckast 00macThb 4329 1,96 17 CaparoBckas 00J1acTb 204 1,85
18 XabapoBckuit Kpait 3998 1,81 18 XabapoBckuii kpaii 200 1,81
19 CaparoBckas 061acTh 3 864 1,75 Cpexaee 1o cyGTexTay 195,8
VYpansckoro O
20 Boponexckas ob6macts 3 819 1,73 19 TBepckast o0macTsb 191 1,73
21 Tlepmekuit kpait 3750 | 1,69 20 Bororpazckas 185 1,68
o0nactpb
22 Bonrorpazackas o6mactb 3706 1,67 21 [Tpumopckuit kpait 182 1,65
Cpennee mo cyosexraMm
23 OpenOyprckast 00acTh 3653 1,65 ThprBomkcKoro PO 179,5
Cpemmee o cyOhekTam | 4 ¢, 22 Anraiickuii kpait 173 1,57
Ypansckoro @O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas o61acTb 173 1,57
Cpengnee mo cyopeKTaM
25 TromeHckas 001acTh 3459 1,56 Crbupckoro DO 172,3




ITorn6n
Kom-Bo Tlons o Tlons
Peiirrar Cyobext PO IIOXKapOoB, o Peitruar Cyonext PO N o
ex , % TOTIEH, , %
) geln.
Cpengee 110 CyObeKTaM
Crbupexoro ®O 3424,6 24 Boponexckas 001acTb 168 1,52
Cpengee 1o cy0bekTam
TiprBomKcKoro @O 3397,2 25 OpenOyprckast 00s1acTh 161 1,46
26 Omckas 001acTh 3130 1,41 26 OmMckas 0051acTh 156 1,41
27 Xaurrei-Mancuiickinit 3044 | 138 27 r. Mockea 151 1,37
aBT. OKpyT - IOrpa
Cpengee 1o cyObeKkTaM 28987 )3 Y amyprekas 145 132
erTpammsaoro ©O Pecriy6inka
28 Bnamumupckas o6mactb 2 687 1,21 29 Tlensenckas obaacTb 142 1,29
Cpem‘{‘ee 1o cybrexTam 25949 30 Bnamumupckas 061acthb 142 1,29
Poccwiickoit @enepanuu
29 TBepcKas 061acTh 2418 1,09 Cpenmee mo cybextam | 30 4
errpamsroro O
Cpengee 1o cy0ObekTaM
N 2282,1 31 Kypranckas o6macts 130 1,18
30 | Crasponomsckuitkpaii | 2194 | 099 | 32 ApxaHrenbCKas 130 | 1,18
obnacte
31 Kypranckast obmacts 2128 0,96 33 Bounorozckast o6nacTb 130 1,18
32 MBaHOBCKas 06IACTD 2126 | 096 Cpenee o cybbexTan | g 4
Poccwmiickoit Denepanmmn
33 IenzeHckast oomacth 2075 0,94 34 Hosroposckast obnacts 129 1,17
34 Kuposckas obmacts 2 057 0,93 35 Tam0oBcKkast 00J1acTh 127 1,15
35 VIIBAHOBCKas 061AcCTh 2046 0,92 36 PecniyGmuka Caxa 122 1,11
(SIkyTus)
36 Yamyprexas 2012 | 091 37 3abaiikanscknit kpait 121 1,10
PecnyOimka
37 3abalikanbckuil Kpai 2 006 0,91 38 Pecniy6Omnuka Bypsitus 121 1,10
Cpenmee 110 cyObeRTaM UyBarickas
CeBepo-3amagaoro ©0O 1922,6 39 PecniyOnmka - YyBammms 19 1,08
38 TamboBcKkast 001acTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrybmaxa Caxa 1882 | 0,85 41 VIbsHOBCKAs 061ACTh 114 1,03
(SxyTus)
40 Jluneukast o6macTh 1 807 0,82 42 Kanysxckast obnacts 112 1,02
Cpennee o cy0perTaM
41 Tynsckast 0b6macTh 1 801 0,81 IOsHor0 DO 110,8
42 AmMypckas o0acth 1754 0,79 43 Ps3anckas o6nacth 110 1,00
43 Bpstackas obnacth 1736 0,78 Cpenmee no cybnexram 101,1
Cesepo-3anagroro @O
Cpenmee 1o cyGr.exram 1734,9 44 Tynbckast odmacTh 100 0,91
JansHeBocTouroro ®0O
44 Benroponckas o6mactb 1730 0,78 45 AcTtpaxaHckasi 00J1acTb 100 0,91
45 ApxaHreibckasi 0071acTb 1714 0,77 Cpenmace 1o cybrexram 86,9
HamsaeBocTouroro @0
46 Pecny6immka Kpemm 1714 0,77 46 JIumenkast oGacTpb 86 0,78
47 PecniyOnuka Bypsitus 1702 0,77 47 Awmypckasi 001acTb 85 0,77
48 MypMatickast 061acTb 1668 0,75 48 Xanrer-Mancuickuii 82 0,74

aBT. OKpyT - IOrpa




ITorn6n
Kom-Bo Tlons o Tlons
Peiirrar Cyobext PO IIOXKapOoB, o Peitruar Cyonext PO N o

e , % TOTIEH, , %

A geln.
49 Boiorojckas ob61acTs 1 664 0,75 49 Benroposckas obnactb 81 0,73
so | dysamekas Peenybmaxa |y o0 | 004 |50 | Crapomomsekmiikpaii | 80 | 0.73

- UyBamus
51 Pszanckast o6macth 1519 0,69 51 Kypcxkast o6macts 80 0,73
52 SApocnaBckas 061acTb 1491 0,67 52 Pecny6imka MopaoBust 79 0,72
53 Kanyxckast 001acth 1472 0,67 53 HBaHoBckast 001acTh 78 0,71
54 ActpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 06macTh 77 0,70
55 Kypckas obmacts 1435 0,65 55 Pecrry6mmka Kpeim 77 0,70
56 Tomckast ob6macTb 1422 0,64 56 Pecny6imika Komu 74 0,67
57 Hosroposckas o6mactb 1414 0,64 57 OpnoBckast 001acTh 72 0,65
58 Pecnyonnka MopnoBust 1362 0,62 58 Pecniy6nuka Kapenus 70 0,63
59 Pecniy6nuka Jlarectan 1330 0,60 59 TIckoBckast 061acThb 69 0,63
60 Pecny6mmka Kapenns 1307 0,59 60 SpocnaBckas 061acTh 69 0,63
61 CMoseHckas 00macThb 1305 0,59 61 Tomckas 06acTh 67 0,61
62 Pecnry6nuka Xakacus 1226 0,55 62 CMoreHckas 00J1acTh 63 0,57
63 IIckoBckast 00acThb 1204 0,54 63 Pecniybnuka Xakacus 60 0,54
64 Pecny6iinka Komu 1149 0,52 64 Pecny6nuka Mapwii O 52 0,47
65 Yeuenckas PecryOrmika 1103 0,50 65 Koctpomckas 00acTp 45 0,41
66 CaxanuHcKast 00J1aCTh 1 088 0,49 66 CaxanuHcKas 00J1aCTh 43 0,39
67 OpioBckas 001acTh 1051 0,47 67 HAmaro-HeHeukui asr. 41 0,37
OKpYT
68 Pecny6imka Mapwii D1 1 006 0,45 68 PecnyOnmka Jlarectan 31 0,28
69 KocTpomckas 06:1acTh 954 0,43 69 Kamununrpancxas 28 0,25
00nacTp
Cpengee no cyonekram
Cesepo-Kaskasckoro 899,3 70 Kamuarckuit xpait 27 0,24
@0
70 Kanununrpanckas 871 0.39 71 EBpeiickas aBT. 25 023
obJsactb 00JacTh
71 | Kabapamso-bamapekas | oy 0.35 72 Pecry6muka ThiBa 23 021
Pecrrybmmka
. Cpennee mo cyobeKTaM
) HAmano-Heremxui asr. 739 0,33 Cesepo-KaBKa3ckoro 20,4
OKpYT ®0
73 Pecny0nmka TriBa 569 0,26 73 MypmaHckast 0061acTh 20 0,18
74 Kamuatckuii kpait 514 0,23 74 MaranaHckas 00J1acTh 20 0,18
75 PecniyOimka Anpirest 500 0,23 75 PecnyOnmka Anraii 17 0,15
Kab6apauzo-
76 EBpetickas aBT. 0051aCTh 495 0,22 76 Bankapckas 16 0,15
Pecny6iuka

77 PecniyOnuka Anrait 450 0,20 77 r. CeBacTomnoib 12 0,11




ITorn6n
Kom-Bo Tlons o Tlons
Peiirrar Cyobext PO IIOXKapOoB, o Peitruar Cyonext PO N o
e , % TOTIEH, , %
A geln.
7y | PecmyommkaCesepuan |35 | (50 | g3 Pecry6uxa Apires 10| 0,09
Ocetus - Ananust

79 Maramanckast 00J1acTh 406 0,18 79 UyKOTCKHUI aBT. OKPYT 10 0,09

80 r. CeBacTormomns 367 0,17 80 UYeuenckas PecyOmika 6 0,05

81 Pecny6nuka Uurymerus 283 0,13 81 Pecriybmica 5 0,05
Hurymerus

82 | Pecmy6mmka Kamwbmans | 268 | 0,12 | 82 Pecry6mika CesepHas 4 0.04

Ocetus - Ananust
83 Kapauacso-Heprecckan 179 0,08 83 Pecny6inka KanMbikust 2 0,02
PecnyOnmka

84 Heneuxuii aBT. okpyr 79 0,04 84 Heneukuii aBT. okpyr 2 0,02

85 UyKOTCKUI aBT. OKPYT 75 0,03 85 Kapauaeso-fepieccias 1 0,01
Pecniy6inka

Ta6muma 2

Pacnpenenenue 3HaueHni noka3aTesieii 00CTAHOBKH C ITOXapaMH, POU30IIEAIHUMHU
B Poccuiickoit @enepanuu B nepuog 2016-2021 rogos

B 3JJaHMSX, COOPY)KEHHMAX OOMIECTBEHHOTO Ha3HAYCHHUS,
HCTOYHUKOM BO3HMKHOBEHU! KOTOPHIX SABJISLIOCH HJIEKTPOOOOpYyI0BaHHE,
1o cyosekram Poccuiickoit @eneparym

Komn-Bo Tons IToru6mo Tons
Peittuar Cy6bext PO MO’KapoB, % > | PedTvHr Cy6bext PO mozei, % ’
ex. ° YelL. °
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acThb 896 4,78 2 MockoBckast 00J1acThb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Ipumopckuit kpait 7 8,24
4 Kpacnonapckuit kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nnka Bamkoprocran 561 3,00 5 Hpkyrckas obnactb 5 5,88
6 Kpacuosipckuit kpait 545 2,91 6 Owmckast o6macTh 5 5,88
7 HpkyTckas 001acTb 545 2,91 7 AcTpaxaHckas 00J1acTh 4 4,71
8 TIpuMopcKHit Kpaii 520 2,78 8 #Amano-HeHeUkuH aBT. 3 3,53
OKpYT
9 Yensabunckast 001acThb 509 2,72 9 Pecniy6nuka TriBa 3 3,53
10 XabapoBckuii Kpaii 502 2,68 10 Kpachosipckuii kpait 2 2,35
11 Hosocubupckas obmacts 442 2,36 11 UYensOnHckas 001acTb 2 2,35
12 Camapckast 00macTb 399 2,13 12 Hosocubupckas obmacts 2 2,35
13 Pocrosckas 001acTh 367 1,96 13 Pocrosckas 001acTh 2 2,35
14 Pecnyonnka TaTtapcran 343 1,83 14 CapatoBckas 0051acTb 2 2,35
15 Xantpl-Mancuiickui asr, 314 1,68 15 | Hixeroponcxas o6macts 2 235
okpyr - FOrpa




Komn-Bo Tons IToru6mo Tons
Peitrrar Cy6bext PO [OKaPOB, o > | PedTuHT Cy6bext PO mozei, % ’
ex. ° gel. °
Cpentee 1o cy0ObekTaM
16 CaparoBckast 0061acTsb 309 1,65 Crbrnexoro ®O 1,8
17 OmMckas 0071acTh 294 1,57 Cpenree o cybrextam 1,6
Lenrpamsroro @O
18 Hukeropozickas 061acTb 292 1,56 16 Pecrrybmixa 1 1,18
Bamkoprocran
19 Keweposcras obmact, - 291 1,55 17 Xabaposcxi kpaii 1 1,18
Kysbacc
20 Bosnrorpazckast o6nactb 283 1,51 18 Camapckast obsacth 1 1,18
Cpenmee 0 CyObeKTaM
Crbancroro ®O 281,7 19 Bonrorpaackas o6macts 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuil kpait 1 1,18
22 Ilepmckuii kpait 269 1,44 21 Ilepmckuii kpait 1 1,18
Cpentee 1o cyObekTaM 263.0 Cpentee 1o cyObekTaM 1.0
VYpansckoro @O > VYpansckoro @O >
23 Boponesxckast o6nactb 260 1,39 22 Boponesxckast o6nactb 1 1,18
Cpensee 1Mo cyObeKTaM 2549 Cpensee 1Mo cyObeKTaM 1.0
Lerrparsaoro @O > 1O0xHOTO ®O >
24 Tromenckas 001acTh 242 1,29 Cpemee rg)q)cyﬁ'ﬁelcraM 1,0
25 Pecnyomuka Kpbim 241 1,29 23 CaepioBckast 0071aCTh 1 1,18
Cpentee Mo CyObeKTaM
TiprBomKckoro ®O 230,3 24 Awmypckas 001acTh 1 1,18
26 Pecny6nuka Caxa (SIkyTus) 228 1,22 25 TBepckas 001acTb 1 1,18
Cpenmee 0 CyObeKTaM
IOsEOro ®O 222,6 26 Bomoronckas o6macTh 1 1,18
Cpennee mo cyobexram PO 2189 27 VYibsiHOBCKast 00J1aCTh 1 1,18
27 CaepamnoBckas 00J1acTb 216 1,15 28 benroponckast o6nacte 1 1,18
28 PecniyOimka Jlarectan 211 1,13 29 TamboBckast 001aCTh 1 1,18
29 CraBponoibcKkuil Kpan 210 1,12 30 Ps3anckas obmacts 1 1,18
30 OpeHOyprckast 00J1acTb 207 1,11 31 Pecny6nnka Komu 1 1,18
31 3abalikanbCKuil Kpai 190 1,01 32 Kocrpomckas obiacTb 1 1,18
Cpepmce 1o cybhexTaM 186,4 33 r. CeBacTonob 1 1,18
JamsaeBoctogroro ©O
32 ApxaHrenbckasi 0071acTb 185 0,99 34 PecrryOmmka Marymerus 1 1,18
. Cpenuee mo cyOnekTaM
33 SAmano-Heneukwuii aBT. okpyr 182 0,97 NamsacsocToasoro GO 0,8
34 TomcKas 06macTs 180 0,96 Cpenee o cybnexTam 0,6
Cesepo-3amagaoro O
Cpensee 1mo cyObeKTaM
35 Jlenunrpajackas o0nacTh 177 0,95 TprBomkcKoro @O 0,6
Cpenuee mo cyOnekTaM
36 AmMypckast 00J1acTh 171 0,91 Cepepo-Kankascxoro B0 0,1
Cpentee Mo CyObeKTaM . .
Cenepo-3anazroro ®O 165,0 35 KpacHomapcknii kpaii 0 0
37 AcTtpaxaHckas 0071acTh 159 0,85 36 Pecny6mnuka Tarapcran 0 0
38 Teepckas 061acTb 154 0,82 37 Xaurpl-Mancuiickui asr, 0 0

OKpyT - IOrpa
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Kon-Bo Tons ITorutmno Tons
Peitrrar Cy6bext PO [OKaPOB, o > | PedTuHT Cy6bext PO mozei, % ’
el ° gel. °
Kemeporckas 06macTh -
39 PecnryOmmuka Bypstus 154 0,82 38 Kys6acc 0 0
40 Kuposckast ob6nacTb 153 0,82 39 TromeHckast 0bsacTh 0 0
41 Yamyprckas Pecybnmka 152 0,81 40 Pecrry6mmka Kpeim 0 0
1 Bostorojickas 06macts 147 | 079 | 41 Pecnybmica Caxa 0 0
(SxyTus)
43 Brnagumupckas o0macTs 147 0,79 42 PecniyOimka Jlarectan 0 0
44 SApocnasckas 06macTh 147 0,79 43 CraBpononbckuii Kpan 0 0
45 MypmaHckas 00J1acTh 146 0,78 44 OpenbOyprckas 00J1acTh 0 0
46 Bpsiackas o6iacTb 139 0,74 45 3abalikanbCKuil Kpan 0 0
47 VYabsiHOBCKas 00J1acTh 138 0,74 46 Apxanrenbckas 001acTh 0 0
48 Ilensenckas o0macThb 135 0,72 47 Tomckast 00acThb 0 0
49 Benropoackas obnactb 134 0,72 48 Jlenunrpasckas 001acTb 0 0
50 UYeuenckas PecrryOnmka 127 0,68 49 Kuposckast obnactb 0 0
51 CaxanuHckas 001acTh 124 0,66 50 Pecnry6nuka Bypsitus 0 0
52 TamboBckast 06s1acTh 124 0,66 51 Y amyprckas PecryOmimka 0 0
53 Psasanckas ob6macts 118 0,63 52 Brnagumupckas o0macTsb 0 0
54 Hysamckas Pecrryommia - 116 0,62 53 Mypwmarckas o6acTh 0 0
Uysammmus
55 Tynbckast obnacts 115 0,61 54 SIpocnasckast o6nactb 0 0
56 Kypranckas obmacts 114 0,61 55 BpstaCcKas obnacts 0 0
Cpemmee nio cybnexTaM 109,4 56 ITeHnsenckas o0iacThb 0 0
Ceepo-Kagkazckoro ®O
57 Pecrry6mmka Kapenus 107 0,57 57 UYeuenckas PecrryOnmka 0 0
58 Pecny6nnka Xakacus 105 0,56 58 CaxanuHckas 001acTh 0 0
59 JInnenkas o0macThb 103 0,55 59 Hysamickas Pecriy6mxa - 0 0
Uysamus
60 Pecrry6mmika Komu 101 0,54 60 Tynbckast 061acTs 0 0
61 OpoBckast 06nacTh 98 0,52 61 Kypranckas obmacth 0 0
62 Pecniy6nuka TriBa 97 0,52 62 Pecny6imka Kapenus 0 0
63 CMmorneHckas 061acTh 96 0,51 63 Pecny6nmka Xakacus 0 0
64 Kabapauno-bakapckas 96 0,51 64 Jlunenkas ob6macth 0 0
Pecny0smka
65 HBanoBckast 06macth 96 0,51 65 OpioBckast 00macTh 0 0
66 Kocrpomckas o0iacTb 96 0,51 66 CmMoreHckast 00acTb 0 0
67 Kypckast o6acts 94 0,50 67 Kabapmuo-bankapexas 0 0
PecnyOnuka
68 Kamuaunrpaackas o0macts 92 0,49 68 HBanosckas o0nacts 0 0
69 Pecnyomixa Cesepras 80 0,43 69 Kypckas o6mactb 0 0
Ocerus - Ananus
70 Pecniy6Onnka Mapwuii On 76 0,41 70 Kanununrpaackas 0 0
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Kon-Bo ITorutmno
Peitrrar Cy6bext PO [OKaPOB, I[(:/J:’I’ Peitrunr Cy6bext PO mozei, I[(:/J:’I’
el gel.
00macTpb
71 Kamy»xckas ob6macts 75 0,40 71 Pegggﬁi&fﬁ;}?ﬁ:” 0 0
72 Pecniy6simka MopaoBus 74 0,40 72 Pecnry6nuka Mapwmit On 0 0
73 r. CeBacTomnosus 66 0,35 73 Kanysxckast obnacts 0 0
74 Hosroposckas obmacts 62 0,33 74 Pecrry6mmka Mopnosust 0 0
75 Kamuatckuii kpait 58 0,31 75 Hosroposckas o6nacts 0 0
76 IckoBckast 06acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecniyOninka Anrai 48 0,26 77 IckoBckast ob6macTh 0 0
78 PecnyOmuka Anpirest 44 0,23 78 PecniyOiinka Anrai 0 0
79 MaranaHckast 00J1acTb 44 0,23 79 PecniyOnuka Anpires 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 MaraaHnckasi 061acThb 0 0
81 Pecniy6imka Marymierns 31 0,17 81 Egpetickas aBT. 00macTb 0 0
82 Pecny6nmka KanMbrkus 22 0,12 82 Pecny6nmka KanMerkus 0 0
83 UyKOTCKHUIl aBT. OKPYT 18 0,10 83 UyKOTCKHUIl aBT. OKPYT 0 0
84 Heneukuii aBT. OKpyT 16 0,09 84 Heneukuii aBT. OKpyT 0 0
S I A e B

C y4eToM HMHTEHCHUBHOTO POCTa IHEProBOOPY>KEHHOCTH HACEJICHMS, >KWIbIX U
OOIIECTBEHHBIX 3JaHUM, TEHJEHIUS IO KOJUYECTBY <«DIIEKTPOTEXHUUECKUX)»
M0KapoB, OYEBUIHO, COXPAHUTCS MPU CYUIECTBYIOIIEM IOJIOKEHHH MOKapHOU
PO UIAKTUKY AIEKTPOYCTAaHOBOK.

B Hacrosimiee BpeMs ClOXWJIAch CHUTYyallvs, KOTZa 3JIEKTPOOOOpyIOBaHUE TIO

OOJIBITICH YacTH HUKEM HE 00CITY)KHBACTCS U HE KOHTPOJIUPYETCS C TOYKH 3PESHHUS €TO
MOXKapHOW  NpOQUIAKTHKK. ODJIEKTPUKM HAa  OOBEKTaX  3aHUMAIOTCS  €ro
oOCTy’)KHBaHHEM WJIH PEMOHTOM, KOTJa YTO-TO BBIXOJIUT M3 CTpos. B 310l cBs3WM,
OJIHUIM M3 OCHOBHBIX BOIIPOCOB SIBJSIETCS OpraHu3alusl CUCTEMATUYECKOMN
PO MITAKTUKY TTOKAPOB OT IEKTPOOOOPYAOBAHUS KIIIBIX U OOIIECTBEHHBIX 3/TaHUN
C IPUMEHEHHEM TEXHUYECKHUX CPEJICTB.

B cootBerctBUM co cTaThell 4 TexHUUECKOro periiaMeHTa TaMoKeHHOro cor3a
«O Oe3omacHOCTH  HU3KOBOJIbTHOrO obopynoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE 00OpYIOBaHHUE JOHKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TAKUM
o0pa3oM, 4TOOBI TIPU MPUMEHEHHUH €T0 10 HA3HAYCHUIO W BBIIOJHEHUHN TPEOOBaHUI

K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAaHUIO),  XPAHEHHUIO,  IIEPEBO3KE
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(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCITYKMBaHUIO 3TO 000pyIOBaHUE
o0ecreurBano: OTCYTCTBHE HEIOIYCTUMOTO PUCKAa BO3HMKHOBEHHS TOBBIIIEHHBIX
TEMIIepaTyp, HOYrOBbIX pa3psioB WM M3IYYEHUH, KOTOpbIE MOTYT TPUBECTU
K IOSIBJIEHUIO OIACHOCTEHN, OTCYTCTBUE HEAOIYCTUMOIO PHUCKA NpPHU MEperpysKax,
aBapUUHBIX PEKUMaX U OTKa3aX, BHI3LIBAEMBIX BIIMSHUEM BHEIIHUX W BHYTPEHHHUX
BO3JIEHCTBYIOMUX  (akTopoB. Takke B  JaHHOM  cTaTbe  OMPEJEICHO,
YTO HHM3KOBOJBTHOE OOOpPYAOBaHHE AOJKHO OBITh pa3padOTaHO W H3TOTOBJIEHO
TakKUM 00pa3oM, 4TOObl OHO HE SBJISUIOCH MCTOYHUKOM BO3HHMKHOBEHHS IOXkapa
B HOPMAJIBHBIX M aBAPUMHBIX YCIOBHUSIX PAOOTHI.

B  OonbumiMHCTBE  CciayyaeB, IOClie  MOHTaXa, AJIEKTPOOOOPYIOBaHUE
HE ToJBepraercss NpoQUIAKTHYECKMM OCMOTpaM, TEXHHYECKOMY KOHTPOJIIO,
OOCIY)KMBaHUI0 M  PEMOHTHO-IPEAYNPEAUTEIbHBIM  MeponpusiThsaM. OJgHaKo
CO BpPEMEHEM C HHM TMPOUCXOJAT OTpPULIATETbHbIE WM3MEHEHHUS. YXYJIICHUE
COCTOSIHUA 3JIEKTPOOOOPYAOBAHMS MPUBOJIUT K HEPALMOHAIBHOMY HMCIOJIb30BAHHIO
AIEKTPUUECKOW SHEPIMHM U TMOBBIIICHUIO YPOBHS MOXKAPHON OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMaTU3UPOBAHHOT'O HAOIIOACHUSI.

B cootBercTBUN ¢ DenepanbHbiM 3akoHOM OT 21 nekalps 1994 r. Ne 69-03
«O moxapHoil 0Oe30macHOCTH», MPOPMIAKTUKA TOXAPOB — COBOKYITHOCTh
MPEBEHTUBHBIX MEP, HAMPABIECHHBIX HAa UCKIIOYEHUE BO3MOKHOCTH BO3HHMKHOBEHUS
MO’KAPOB U OTPaHUYECHHE UX MOCIIE/ICTBUIA.

[Tox cuctemoii MpoGUIAKTUKN TIOKAPHOW OIMACHOCTH 3JIEKTPOOOOPYIOBAHUS
JKUJBIX W OOIIECTBEHHBIX 3JaHUW TOHUMAIOTCS PETYJISIpHbIC, BBIIOJIHIEMBIE
1o 3aJIaHHOMN nporpamme HaOJIIOICHUS 3a AKCILTyaTHPYEMBIM
AIEKTPOOOOPYI0BAHUEM, MO3BOJIAIONIME OMNPENEHATh €ro (PaKTUYECKOE COCTOSHHUE,
MPOUCXOMSIINE B HEM TMPOUECChl W NPOTHO3UPOBATH H3MEHEHUE COCTOSHUSA
MO/ BIMSIHUEM pa3iudHbIX (hakTopoB. Takue HAOMIOAEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, s 3JIEKTPooOOPy10BaHUSI 00BEKTOB C MACCOBBIM MTPEOBIBAHUEM JTIOJIEH.

[TosxxapHast 0e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYEHHUS B 3HAYUTEIHHOU
CTENIEHU OIPEACNAECTCS COCTOSHUEM JKCILUTyaTUPYEMOTO 3JIEKTPOOOOpYI0BaHUS
1 AJIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBlieHHEM B OOECNeYeHUH TMOXapHOW Oe30MacHOCTH

AKCILTyaTHPYEMOTO DJIEKTPOOOOPYOBAaHUSL SBJISETCS MAaKCHUMAJbHO BO3MOYKHOE
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CHIJKCHUE BEPOATHOCTUM BO3HUKHOBEHHMS IOXKapa OT JJIEKTPOYCTAHOBOK B LIEJIOM
Y OT OTJEJIBHBIX JJIEKTPUYECKUX U3JICIIUMN.

TaMm, r1e eCThb KOHTAKTHBIE COCIMHEHUS B DJIEKTPOCETAX, MPOLECC OKHUCICHUS
METAJIMYECKUX TOBEPXHOCTEM  ANEKTPOKOHTAKTOB U  MOSBICHUS  J1€(EKTOB
HEIpepbIBEH. be3 J0CTaTOYHOM TEXHUYECKOW OCHAIEHHOCTH M IOArOTOBJIEHHOTO
nepcoHasia B OOJNBIIMHCTBE CIIy4aeB HEHCIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOKHO
OOHapYyKUTh TOJBKO MO XapaKTEPHOMY 3alaxy WIM OOYTJIEHHOM 3JIEKTPOU30JISALNH,
YTO XapaKTEPHO JJI1 aBapUUHBIX J1e(DEKTOB YK€ Ha MOKAPOOINACHON CTaJAMH.

Bo3HukHOBeHHE NEPEKTOB AJIEKTPUUECKUX LEMEld U JIEKTPOOOOpYyIOBaHUS —
ATO €CTECTBEHHBIN MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMU M KOTOPOE
HE00XO0AMMO MPEAYIPEXKAATH 3a0JIarOBPEMEHHO.

B Hacrosiiee Bpems NOSABWIMCh HOBBIE TEXHUYECKHE CPEICTBA,
MO3BOJISIIONIME BBIBECTU MPOQPMIAKTUKY TOXKAPOB OT 3JIEKTPOOOOPYAOBAHHS B
YKAJIBIX
U OOIIECTBEHHBIX 3[JaHUSX HA HOBBIH YPOBEHb.

K oOciyxuBaHUIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJIM(ULIMPOBAHHBIE
CHEIUANNCTBI, WMEIONINE TPyNImy Mo JiekTpode3onacHoctd He Himke I,
MIOATBEPKACHHYIO COOTBETCTBYIOIUM YJIOCTOBEPEHUEM.

OOcnenoBaHue  3JIEKTPOYCTAHOBOK  JTOJDKHO — MPOU3BOAUTHCS  COBMECTHO
C  KBAIM(PUUUPOBAHHBIM  TEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBETCTBEHHBIM 32 00CITY>KUBAHHUE 3JIEKTPOOOOPYOBAHUS 3/IaHUS.
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1. OGnacTs npuMeHEHUSA

Hacrosmue MeTtoauueckie peKOMEHIAIMKM OINpPEAEsioT OO0IIKe TONOKEHUS
[0 OpraHu3alMi NPOQUIAKTHKU I0XXKAPOB OT 3IIEKTPOOOOPYIOBAHHS B SKHUIIBIX
¥ OOIIECTBEHHBIX 3/IaHUSAX C TPUMEHEHUEM TEXHUYECKUX CPE/ICTB.

Hacrosmue METOIMYECKHE pEKOMEHJauu peHa3Ha4YEHbI
JUIsL WCHOJHUTENbHBIX OpPraHoB cyObeKToB Poccuiickoii ®enepauuu, OpraHoB
MECTHOTO CaMOYIpaBJIEHUs, OpraHU3aluil MO peajdu3aluyd MOJHOMOYMI B 00JiacTu
MokKapHOW 0e30MacHOCTH, a Takke COOCTBEHHUKOB (apE€HAATOPOB) KHWJIBIX JIOMOB
(xBapTHD).

OCHOBHBIMHM 3aJlayaMU MCIOJHUTENIbHBIX OpraHoB cyObekToB Poccuiickoii
denepanuu, OpraHoB MECTHOTO CaMOYIIPaBJICHU, OpraHu3alnu,
no npopUIaKTHUKE IMOXKAPOB B IKWIbE, SBISIFOTCS OOy4YeHHME HAceleHUs Mepam
MOKapHOH 0€30IacHOCTH, OCHOBaM I0)XKapo0e30MacHOro IMOBEAEHHUS, a TaKkKe
nH()OPMUPOBAHKE HACEIIEHUS O MEPAX MOKAPHOI 6€30MaCHOCTH.

Hactosdmmue wmeroauueckue pEeKOMEHJIAUMU MOTYT OBITh  IPUMEHEHBI
COOCTBEHHHKAaMHU JOMOB (KBapTHp) W apeHJaTopamMH MOMEIICHUN i MPOBEACHUS
CaMOCTOSITEIFHOM TMEPBUYHON OLEHKU COCTOSHHUS TMOXapHOH 0e30macHOCTH
AKCILTYaTUPYEMOTO JIEKTPOOOOPYI0BAHUS.

B Hacrosmmx MeTonnyeckux peKOMEeHAAUMIX MO/l TEXHUYECKUMU CPEICTBAMU
NPOPUIAKTUKYA TMOXXAPOB MOHUMAIOTCS alIapaThl 3alMThl AJIEKTPUUECKUX LIETEH,
TEIJIOBU3UOHHAS JUATHOCTUKA, TEPMOUHANKATOPHI U1 TEPMOCUCTEMBI.

Hacrosimye Metoauyeckue peKOMEHAAMM HE SBISIOTCS  PYKOBOACTBOM
II0 IPOCKTUPOBAHHUIO JJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy anmnaparoB
AIIEKTPUYECKON 3aILUTHI U IPYTUX TEXHHYECKHUX CPEJCTB.

[IpoekTupoBaHNE W MOHTAX AJIEKTPOYCTAHOBOK 3JaHUM JIOJDKEH ITPOBOJIUTHCS
B COOTBETCTBHUHU C JIEUCTBYIOIIMMHA HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosmue MeTtogudyeckue pEKOMEHAALMU HE SBISIIOTCS HOPMATHBHBIM

JOKYMEHTOM.
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2. OCHOBHBIE DIEKTPOTEXHUIECCKHE IPUIAHEI II0XKAPOB
OT DJIEKTPOOOOpyIOBaHUS

[ToxxapHast Oe30macHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHUS, B TOM YHCIIE
KWIBIX M OOIINECTBEHHBIX 3/aHUN B 3HAUYUTEIBHOW CTENEHU ONpeAesaeTcs
COCTOSIHUEM 3KCILUTyaTUPYEMOIO AJIEKTPOOOOPYI0BaHUS U 3IEKTPOYCTAHOBOK.

3HaHME TEXHUYECKUX MPUYHUH IOKAPOB OT 3JIEKTPOYCTAHOBOK MO3BOJISIET
opraHu30BaTh 3(QPPEKTUBHYIO CUCTEMY MOKAPHO-NPOPUIAKTUYECKUX MEPOTIPUATUH.

K npuunHam noxxapoB 3JI€KTPOTEXHUUECKOTO XapaKkTepa OTHOCSATCS:

- KOPOTKOE 3aMbIKAHHUE;

- Ieperpy3Ka IEKTPUUECKUX LEeTel;

- 0OJIBIIIOE IEPEXOTHOE CONPOTHUBIICHUE;

- HCKpPEHHUE;

- DJIEKTpUYECKas Jyra;

- IEpEHAIPSKEHUE JIIEKTPUUECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTBIBaTh, YTO MEPEHANPSHKEHHUE 3IEKTPUUECKOM
ceTH, OOJbIIOE MEPEXOJHOE COMPOTHUBICHUE M IMEpEerpy3ka LEmud MOXKET MPUBECTH
K KOPOTKOMY 3aMbIKAHHIO, BO3HMKHOBEHHUIO 3JIEKTPUYECKON IYrd, W HaoOOpOoT,
KOPOTKO€ 3aMbIKAHHUE MOXET IMPUBECTU K MEpPErpy3Ke >SJIEKTPUUYECKOH CETH,
K UCKPEHHUIO0, 00pa30BAHMIO JIEKTPUUYECKOMN IyTH, K NEPEXOAY IEKTPUUECKOIO TOKA
Ha METAJUTMYECKUE 3a3€MJICHHBIE KOHCTPYKIUH U T.A. [3].

To ecth, OogHM aBapuiiHbIE PEKUMBI, MOTYT NEPEXOAUTHh B Apyrue Ooiee

OIMaCHBIC OTHOCUTECIIbHO BO3MOXHOCTHU BO3HUKHOBCHHUA I1OKAPOB.

Koportxoe 3ampixanne

Cpenn mnOpUYMH TOXKAPOB  DIIEKTPOTEXHHYECKOTO  XapakTepa KOpPOTKOE
3aMbIKaHHUE SIBJISIETCS CAaMBbIM PAcCIpPOCTPAHEHHBIM, XOTSI HEPEJIKO OHO MOXKET OBITh
U CJIEJICTBHEM KaKOW-IHOO0 APYTrod aBapuiiHOM CUTyallUU B SJIEKTPUIECKON IIETIH.

KopoTtkoe 3ampikaHue B DJEKTPUYECKUX LEMAX MOXET BO3HHUKHYTH
B pe3yJbTaTe 3aMbIKaHUS MEXAY (a30BbIM W HYJICBBIM MPOBOJHUKAMH, 3aMBbIKAHUS
(ha30BOTO MPOBOAHUKA HA «3eMITIO» [3].

NupiMU  crioBamMHU, KOPOTKOE 3aMBIKAHME BO3HUKAECT TNIPU COCIUHEHUHU
ANEKTPUYECKUX ITPOBOJOB C HAPYLIEHHOW HM30JISIUUEN, CONPUKOCHOBEHUH ITPOBOJOB
C METAUIMYECKUMU 3a3€MJICHHBIMU KOHCTPYKUUSIMUA 3JaHUH U COOPYKEHHH,

InomajaHuyd Ha OrOJICHHBIC IIPOBOJAa ITOCTOPOHHHUX MCETAINIMYCCKUX MPCIAMCTOB,
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npoOoe OOyrJIeHHON WM HapyHIeHHOM H30JISIMH TPOBOJAOB M APYIHX
AJIEKTPOYCTAHOBOYHBIX W3/IEIUH.

IIpy KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOIOKPAaTHO YBEIMYMBAECTCS CHUia
TOKa B LIENH, IPOUCXOAUT 3HAYUTEIBHOE BBIJCIICHUE TEILIA, 3HAYUTEIBHO BO3PaCTaeT
TEeMIIepaTypa TOKOIPOBOJSAIIMX KWJI, YTO NPHUBOJUT K PACIUIABICHHUIO H30JSLUN
ANEKTPUYECKUX IIPOBOJIOB M Kabemeld M €€ NOCIEIyIUIEMY BOCILIAMEHEHUIO.
KopoTkoe 3aMbIkaHue, KaK MpaBUIIO, COMPOBOXKAAECTCS XJIOMKOM, PACILIABIECHUEM
MeTajula TMPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUL W3 30HBI KOPOTKOTO
3aMBbIKaHUS C MOCIEAYIOIIMM BOCIUIAMEHEHUEM OKPY KAIOIIUX MPEAMETOB.

HaubGonee pacnpocTpaHeHHblE NPUYMHBI, MO KOTOPBIM MOXET MPOU30UTH
KOPOTKO€ 3aMblKaHUE B KBapTUpE, JOME, OOILECTBEHHbIX 3JaHUSAX — 3TO
noBpexJeHue wuzoisiuuu. [loBpexkaeHre U30JAIMM  Yallle BCEro MPOUCXOIUT
B MECTax, IJie MpoBoja neperndarorcs. Takke K MOBPEKICHUIO H3OJISAIMH MOXKET
NPUBECTU NEPEKPYyUMBAHUE IPOBOJOB, CrMOaHUE MPOBOJOB IOJ OCTPHIM YTIJIOM,
MOBPEXKJICHUE W30JIAIMA TPOBOJAOB TIPH TPOBEIECHUU PEMOHTHBIX pabor [4].
M300010 MOTYyT MOBPEAMTH TIPBI3yHbl WIH JOMAallHUE >KMBOTHbIE. Eie onaHa
IPUYMHA KOPOTKMX 3aMBbIKAHUW — IIEperpeB H, KakK CIEICTBUE, pa3pyllIEHUE
W30JISIUH.

HcTrouHMKaMu 3aXWraHusg NOpU KOPOTKHUX 3aMbIKAHUSAX MOTYT SIBJISATHCS
packajieHHble (ropsliMe) 4YacTUUbl W Kalld MeTala NpH PaCIUIaBICHHUH
B ABAapUUHBIX pPEXKMUMAX >KWJI TPOBOJAOB (KaOenmed) WM TpU pa3pyLICHUU

AIEKTPONTPUOOPOB.

Ileperpy3ka 37IeKTpHIECKHX CETEH

CoBpeMeHHbIE KBapTUPhl M JIOMa HACBIIIEHbl MHOXKECTBOM JJIEKTPUYECKHUX
npubopoB. YacTtoii NpUYMHON BO3HUKHOBEHHUS TOXKAPOB SBISIETCS TEperpysKa
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBAETCS TAKOE SIBJICHUE, IIPU KOTOPOM B AJIEKTPUUYECKOMN CETH
BO3HUKAIOT TOKOBBIE HArPy3KH, IIPEBBIIIAIOMINE JJIMTEIBHO JOIYCTUMBIE.

HaunbGosee wacToli NPUYMHOM, BBI3BIBAIOILIEH MEPErPy3KYy AIEKTPUUYECKUX
LENeH B KUJBIX U OOIIECTBEHHBIX 3AaHUSX, SIBISETCS BKIIOUCHHUE B DJICKTPUUECKYIO
CETh HE MPETYCMOTPEHHBIX PACUETOM MOIIHBIX MOTPEOUTEIEH AIEKTPOIHEPTUH HIIH
BKJIIOUEHHUE B OJIHY PO3ETKY HECKOJBbKO OBITOBBIX MPUOOPOB OOJIBIIONW MOIIHOCTH

OZTHOBPEMEHHO.
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B pesynbraTe mneperpy3kud MNpoOBOJA HArpeBalOTCs, BBIJAEISETCS OOJbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS YKWJIbI MIPOBOJIOB — 3TO MOXKET CTaTh MPUUYUHON

KOPOTKOI'O 3aMbIKaHUs1, BOSHUKAOT UCKPBI U KaK CIEACTBHE MOKap [J].

borpmoe nepexonHoe ConpoTHBICHHE (ILIOX0H KOHTAKT)

bonpiioe mepexomaHOE COMPOTUBICHHE — 3TO CONPOTHUBIEHHE YydacTKa
ANEKTPUYECKOW TIEMA B MECTE€ COCIWHEHUS OTACIbHBIX JJIEMEHTOB (MecTa
COCIMHEHUS TPOBOJIOB, MOJCOCAUHECHUS] MX K JJIEKTPOIPUEMHUKAM, KOHTAaKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, MPU HEMPABUIHLHOM UX HUCIIOJTHEHUH, COMPOTUBICHUE
BBIIIIC 110 CPABHEHUIO C COTPOTUBIICHUEM DJICKTPHUCCKOU IETH JI0 dTUX YYACTKOB U
rnociie Hux [3].

HaubGonee yacto Gomble MepexoaHbIe COMPOTUBICHUS BO3HUKAIOT B MECTaX
COCJIMHEHHUS TPOBOJIOB MEXJy COO0OM, KOrja BMECTO IMaiKu, CBapKH, OMPECCOBKHU
WU 32KUMOB TMOJI OOJITHI NPUMEHSIOTCS CKPYTKH IPOBOJOB (OCOOEHHO OIacHa
CKpPYTKa MTPOBOJIOB C aTIOMHUHUEBBIMHU M MEAHBIMH JKAJIAMH ), B MECTaX TMOIKITFOYCHUS
MPOBOJIOB K ammaparaM 0e€3 CHeluadbHBIX 3aKUMOB W HAKOHEYHUKOB,
B BBIKJIIOUATENSAX, INTENCEIbHBIX pa3beMax (PO3eTKax, BWJIKAX) HAa KOHTAKTHBIX
AJIEMEHTaX MPH CHIKEHUU TPHJIAraeMbIX JUIS BKIIFOUCHHS YCUIIUH, HETOBKIIOUCHUS,
MOATOPAHUS W T.MI., B MECTaX KOHTAKTOB, BBIIIOJIHEHHBIX C TMOMOIILI0 PE3bOOBBIX
COCIMHEHUN B 3JIEKTPOOOOPYIOBAaHUHU, B KOTOPOM B MpOIecce pabOThl MPOU3OIILIO
ocliabJieHre KOHTAaKTa.

HemocpencTBeHHBIM HCTOYHUKOM 3a)KHUTAHHS B 3TOM CIIy4ae MOTYT OBITh:
AJIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThie JI0 BBICOKOW TEMIEPATyphl TEIUIOM,
BBIJICICHHBIM ~ JJIEKTPUYECKHUM TOKOM B MeECT€ OOJIBIIOTO  TMEPEXO0IHOTO
COMPOTHUBJICHUS;  DJIEKTPUUECKHE  MCKPhl WM  YaCTUIIBI  PACIUIABIEHHOTO
¥ HAKaJeHHOTO MeTajla, BO3HUKAIOIIME B MECTE «IUIOXOT0» DSJIEKTPHUECKOTO
KOHTaKTa.

Kpome Toro, 6ombIioe mepexogHOe COMPOTUBICHUE MOXKET OBITh MPUIUHOM

BO3HUKHOBCHHUA KOPOTKOI'O 3aMbIKAHU.

HYckperne (qyroBoii mpo6oti)
Hckpenne (ayroBoii mpoOOM) B IIEKTPOYCTaHOBKAX — 3TO BechMa

pacnpocTpaHEeHHOE SIBJICHUE U MPOUCXOAUT KaK IMPU HOPMAIbHOU paboTe OTIEIbHBIX
MOTPEOUTENICN DIEKTPUUECKON HSHEPruu, 4Yalle BCEro NpUOOPOB HUMEIOIINX

KOHHGKTOpHBIﬁ QJICKTPOABUTATCIIb IIPU HCIUIOTHOM IPHUIICTAHMHU K HHUM IICTOK, TakK



18

U B aBApUIHOM peXHUME pabOThl 3JIEKTPONPUOOPOB, B MECTAX HEKAYECTBEHHOI'O
NPUCOEIMHEHUS  TNPOBOAOB K  MOTPEOUTENSIM  DIEKTPUUYECKOM  SHEPruu,
NP CONPUKOCHOBEHHWH OTACJBHBIX YYacTKOB IPOBOJOB MEXIy cO0OM win
C 3a3€MJICHHBIMU KOHCTPYKIHUAMHU U T.1. [3].

[Ipy uckpeHMM NPOUCXOAUT OOpa3oBaHME HCTOYHUKOB  3a)KUTaHUS,
o0JaaronIMX YHEPruer U TeMNEepaTypou JOCTaTOYHBIX ISl BOCIJIAMEHEHUS MHOTHUX
TOPHOYMX BEIIECTB U MaTEPUAJIOB.

HckpoBoii pa3psii MOKET 00pa30BBIBATHCS MPU U3JIOME KUJIbI Kadens u3-3a
YCTAJIOCTU METaJula, pa3pblBa MPOBOJHUKA MPU YPE3MEPHOM DPACTIKEHUHM KaOess,
I1M00 MpU MOBPEKIECHUU KUJIBI TOCTOPOHHUM MpEeAMETOM. B moBpexaEHHON Kuiie
BO3HHMKAET MaJlblii 3a30p, MpoOMBaeMblii pabO4YMM HANpPsLDKEHHEM, MO3TOMY TOK
0 TaKOMy KaOeiro MpOAOJDKAeT MpOTeKaThb, U OCTAETCs OJM30K K HOMUHAJIBLHOMY
3Ha4eHU0. B 3a3ope BO3HMKAaeT AyroBom paspsl, COIPOBOXKIAKOLIUNC
VHTEHCHUBHBIM BBIJEJICHUEM TEIUIA, YTO IPUBOAUT K JAJbHEMIIEMY pa3pyLICHUIO

U300 UHN Ka0eJs U ero BO3Ir'OpaHHUIo.

JiexTpudecKkas Jyra

OnekTpuyeckas ayra oopazyercs B pe3yjbTaTe YCTOMYMBOTO AJIEKTPUUECKOrO
paspsga MeXIy ABYMS METAUIMYECKMMHU 3JIEMEHTaMH 3JIEKTPUYECKOW YCTaHOBKH,
MMEIOIIMMH Pa3Hble NOTEHIHABI. B 35IeKTprUYecKoi Tyre NpoMCcXOIuT HHTEHCUBHAS
MOHM3alMsl Ta30BOro MPOMEXKYTKa, IUIABIEHUE W ropeHue metamia. Kpome Ttoro,
MPOUCXOJUT MHTEHCUBHOE pa30pbI3TUBaHUE pPACIUIABICHHBIX YacTHUI[ MeTasuia,
MMEIOIIMX OOJIBIION 3amac TEIJIOBOM 3HEPruu, KOTOpbIE MOMNaaas Ha TOpIoYue
MaTepuayibl, MOTYT 3aXeub HX. OJEKTpUYECKas Jyra HMEET O4YEHb BBICOKYIO
temriepatypy (1500-4000 °C) u MoOXeT BOCIUIAMEHUTH MPAKTHUYECKH JHOOOU
TOPIOYMI MaTepuaj, CONPHUKACASICh C HUM HEMOCPEACTBEHHO, a TAKXKE MOCPEICTBOM
JYYUCTOM TETIOTHL.

YcroiunBas — dJEKTpUYECKas  Ayra  HWHOTJAa  MOXET  BO3HUKAaThb B
anekTponpoBoaax. IIpu 3nekTpuyeckon ayre mno HensM MpoTEKaoT TOKH KOPOTKOTO
3aMmblkaHus. [1oaToMy npu 00pa3oBaHUU JIEKTPUUECKON Tyrd B aBApUUHOM pExKUME
B 3JIEKTPUYECKON LENMU BO3HUKAIOT BTOPUYHBIE (TOOOYHBIE) SIBICHUS, XapaKTEPHbIE
JUISL KOPOTKOTO 3aMblKaHus. B cioydasx, He MNpelyCMOTPEHHBIX HOPMAJIbHBIM
PEKUMOM IKCIUTyaTalluu SJEKTPOYCTAHOBOK, BO3HUKHOBEHHE AJIEKTPUUYECKOW IYyrH

Yaiie BCEro NpOUCXOAUT IPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpspxenre B 3IeKTpAIECKOH HEA

[lepenanpspkeHre MOXKET BO3HHKATh: MPH KOPOTKUX 3aMBIKAHUSX; TPHU
MOMAJaHUN «BBICOKOTO» HAMPSOIKEHHUs] HA HU3KOBOJBTHBIE CETH; IMPH TPO3OBBIX
pas3psiiax; 3JIeKTPOMarHUTHON MHAYKLIUHU U JIp.

[To>)xapHast ONacHOCTh MEpPEHANPSIKEHUs, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBUH, MOXET TPOSBIATHCS B  CIEAYIOIIEM: TIOBBIIICHHH BEPOATHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMBbIKaHUS; YBEIMUYEHUHM TOKOBOW HArpy3Kd Ha
OTHENIbHBIX Yy4YacTKax »JJEKTPUUECKON 1eNu U BO3MOXKHOCTH BO3HUKHOBEHUS
Neperpy3KH; MOBBIIIEHUH TEIUIOBBLIEICHUS B AJIEKTPOHArPeBaTEIbHBIX yCTPOUCTBAX;
MOBBIIIICHUH BEPOSITHOCTH BO3HUKHOBEHHS aBapUUHBIX PEKUMOB B DJIEKTPOIPHUOOpax
[3].

Henpasuiegad  3SKCILIyaTanud, KOHCTDYKTHBHEIC  HEJOCTATKH  H
HEHCIPaBHOCTH JIEKTPOH3ACTHH

[loxxapHas 0€30MAaCHOCTh  BJEKTPUUYECKUX NPUOOPOB HANpaBieHa Ha
oOecrieyeHue MpakTUIECKONH HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro MU3Jeius, Tak u
OKpy)Xalllled ero cpeabl, UYTO [JOJDKHO OOECHeuMBaThCA  KOHCTPYKLUEH
aJIeKTponpudOopa, BBIOOPOM  KOMIUIEKTYIOLIMX M3IEIUA U MaTepualioB ¢
TEMIEPATYPHBIMH XapaKTePUCTHUKAMH, COOTBETCTBYIOIIMMHU TEIUIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapakTEpUCTHKAMU  MOXXApOOE30MacHOCTH  SABIISETCS
COOTBETCTBHE TEMIIEpaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JIEKTPUUECKOro mnpudopa
JOIyCTUMBIM 3HAYEHUSAM, KaK B pabo4yeM, Tak U B aBApUIHOM peKUME €ro padbOThl.

Bo3HUKHOBEHHE TOXKAPOB OT OJJIEKTPUUYECKUX NPUOOPOB MOXKET OBITH
OOyCIIOBJIGHO: ~ KOHCTPYKTUBHBIMH  HEJAOCTaTKaMH,  HapyIIeHHMEM  TPaBUI
AKCIUTyaTallMM; HEKAueCTBEHHBIM HHEProcHa0KeHHeM (pe3KUMH KoJjeOaHusIMU
HAOpsOKEHUS B DJIEKTPUYECKOM CETH, YTO MOXKET IMPUBECTH K BO3HUKHOBEHUIO
aBapUITHBIX PEKHUMOB).

OCHOBHBIMH TPUYMHAMH BO3HHUKHOBEHHS IMOKApOB OT DBJIEKTPHUECKUX
U3JICNIUN SIBIISIIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpAX U IIHYpax MUTaHUs, OOJBIIOE
NEPEXO0JIHOE CONPOTUBIICHUE, IEPErpy3Ka, NCKPEHUE, HapYLIEHUE TEIJIOBOIO PeKUMa
paboThl  dIeKTporpubopa  (YXYHAIICHHBIA  TEIUIOOTBOJ),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX IMOBEPXHOCTEH DSIEKTPOIPHOOPOB C TOPHOYUMU
MaTepuajgamMH; BO3JCHCTBHE TEIUIOBOTO  W3JMydeHuss mnpuodopa (Hampumep,
AJIEKTpOOOOrpeBaTessi) Ha TOpPHOYHE MaTepuaibl; BbUIET PACKaJCHHBIX YaCTHULL,

00pa3oBaBIIUXCS B pe3yJibTaTe aBapuUHOIO pexxuma [3].

3. Opraam3anysa npo(QUIAKTHKH [TOKapOB
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3.1. OGmmue nomoXKeHHs

C 1 wmapra 2023 r. BCTymwioO B CWIYy  IIOCTaHOBJIEHUE
[IpaButensctBa Poccuiickoit ®enepaunun ot 24 okTsa0pa 2022 1. Ne 1885
«O  BHeceHumn  u3MeHeHudl B IIpaBuia  TPOTHBOMOXKAPHOTO  pEKUMA
B Poccuiickon denepaunn».

[IyHKT 2 yKa3aHHBIX W3MEHEHHMI BBOAMT B IIpaBWiia IpOTHBOMOKAPHOIO
pexuma B Poccuiickoit @eneparuu (nanee — [111P) HoBeiit nyHKT 2.1 crenytoiero
conepkanusi «PykoBoauTenb OpraHu3zaluyd 00ECIeYMBAeT 3KCIUTyaTalldio 3/JaHuH,
COOPY>KEHHUI B COOTBETCTBUU ¢ TpeOoBanusamu denepanbHoro 3akoHa « TexHuyeckuii
perjraMeHT o TpeOOBaHUAX TMOXKapHOM Oe3onmacHOCTH» W (WJM) TMPOEKTHOM
JOKYMEHTALIN.

C 7 suBaps 2023 r. Bctynmwin B cwiy [IpaBuiia TEXHUYECKON 3KCIUTyaTaluu
AJIEKTPOYCTAHOBOK MOTpeduteneit snekrpuyeckor sHeprum (manee — I[1TD),
yTBEpXKAEHHbIE TmpukazoM MunsHepro Poccum Ne 811 or 12.08.2022
«O0 yrtBepxkaeHun IlpaBui TEXHUYECKOW AKCILTyaTallMd 3JIEKTPOYCTaHOBOK
MOTPEOUTENEH IIEKTPUUECKON SHEPTUNY.

B coorBerctBum ¢ nyHkroMm 3 IITD TexHuueckas 3KcCIUTyaTauus
AIEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHUCJIE, HX PEMOHT M TEXHUYECKOE
o0ciTyKUBaHUE.

B coorBerctBuM ¢ myHkrom 7 IITD, mpu 3KcCIulyataldy 3J€KTPOYCTaHOBOK
NOoTpeOUTENb TaKKE JODKEH OOECHEUUTh: COJIEp)KaHUE DJIEKTPOYCTAHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MacHYI0 IKCIUTyaTalluio; MPOBEICHUE TEXHUYECKOTO
0OCITY’KMBaHUSI U PEMOHTA JJIEKTPOYCTAHOBOK B LIEJSAX MOAJIEPKAHUS HCIPABHOTO
COCTOSIHMSI M 0€30MacHOM  JKCIUTyaTalliM  SJEKTPOYCTAHOBOK;  HAaJM4HE,
UCIIOJIb30BAaHUE M  MOJJACPKAHUE B AKTyaJlbHOM COCTOSIHUM TEXHUYECKOH
JOKYMEHTAIMH1, HEOOXOUMOM 7151 HKCILTyaTallK 3JIEKTPOYCTaHOBOK.

B coorBerctBun ¢ myHktom 8 IITD s HEnmocpeaCTBEHHOTO BBITOJIHEHUS
00sI3aHHOCTEHM M0 OpraHU3alliy SKCIUTyaTallud AJIEKTPOYCTAHOBOK PYKOBOIHUTEINH
norpedburenss (32 UCKIIOYEHMEM  WUHIUBUAYAIbHBIX  MpEAIpUHUMATENEH
U (U3NYECKUX JIMI]) OPraHU3aIMOHHO-PACHOPSIUTENbHBIM JIOKYMEHTOM Ha3HAYaeT

N3 4YHClIa aIMHUHHUCTPATUBHO-TCXHHUYCCKOIO0 IICpCOoHAlIa HOTpe6HTeHH JU1oO,
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Ha KOTOPOE BO3JIOKEHBI OOS3aHHOCTH MO OpraHU3alMd IPOBEICHHS BCEX BHUJIOB
paboT B DIJIEKTPOYCTAHOBKAX MOTpeOUTeNst (Iajgee — OTBETCTBEHHBIM 3a
AJNEKTPOXO35AMCTBO), M €ro 3aMmecturens. B cioydae eciau  moTpeOUTENb,
OCYUIECTBJISIIOIIMI JKCIUTyaTalUI0 3JIEKTPOYCTAHOBKH, SBIISIETCSI WHAWMBUYAIbHBIM
IIPEANPUHAMATEIIEM,

00s13aHHOCTh M0 OpPraHU3ALMKU SKCIUTyaTallid 3JIEKTPOYCTAHOBOK, OpraHU3aluu
MIPOBEICHUSI BCEX BUJIOB PA0OT B AJIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
Ha TaKOI'0 MHAMBUYAJIBHOIO MPEATPUHUMATEIIS.

VYuureiBas TpeboBanus nyHkra 8 [1TD, opranuzanuio NpopuIakKTUKU TOXKapOB
OT HJKCIUIyaTUPYEMOro 3JEKTPOOOOPYAOBAHUS PEKOMEHIYETCS BO3JIOKHUTH Ha
OTBETCTBEHHOI'O 32 3JIEKTPOXO3SIIICTBO WJIM HA UHAUBUAYAJIBbHOTO MIPEANPUHUMATETIA,
HEMOCPEACTBEHHO AKCIUTYaTUPYIOLIETO AIEKTPOYCTAHOBKH, a /Ui (GU3NYECKUX JIULL —
HENOCPEACTBEHHO Ha (PU3MUECKOE JINLI0, SKCILTYyaTHPYIOIEE JIEKTPOYCTAaHOBKH.

B cootrBerctBun ¢ myHKTOM 9 IITO Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SIMCTBO
JOJKHBI OBITh BO3JIOKEHBI MOJTHOMOYHS [0 OpraHU3alMKU pa3pabOTKU U BEIEHUIO
JOKYMEHTAIlMM TI0 BOINpOCaM OpraHU3allMd 3KCIUTyaTalud 3JIEKTPOYCTAHOBOK
U ee IepecMoTpy (akTyalu3aluuu); OOECIEYEHHMIO BBIIOJHEHUS pPEMOHTa U
TEXHUYECKOT0 00CTY>KUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBum ¢ nmynktoMm 14 IITO, nmorpedutens NOMKEH OPraHU30BaTh U
OCYUIECTBJISITh KOHTPOJb COCTOSIHHUSI €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIN, B TOM
qucie, Ha pe3ybTaTax OCMOTPOB. BhIfABIEHHBIE O pe3ysibTaTaM KOHTPOJIS 1e(eKTh
000pyI0BaHUsl, YCTPOMCTB 3JEKTPOYCTAHOBOK JOJIKHBI (DUKCUPOBATHCS B KypHAJIe
ne(EeKTOB C ONpEeIeJEHUEM OTBETCTBEHHBIX 3a YCTPaHEHUE JIMIl U CPOKOB
yCTpaHeHus 1e(PEeKTOB.

B coorBerctBun ¢ myHkrom 23 IITO norpeburtens AOMKEH 00ECTIEUUTDH
MIPOBEICHUE TEXHUYECKOT0 OOCITY>KMBAHMSI U PEMOHTOB 00OPY/IOBaHUS U YCTPOIMCTB
ANEKTPOyCTaHOBOK.  OO0bEM  TEXHHUYECKOTr0  OOCIYy>KUBaHUA UM IUJIAHOBO-
PEAYNPEAUTENBHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JOJDKEH  ONpPENEsAThCSA
HEOOXOMMOCTBIO MOJACpKAHUSI UCIIPABHOCTH U oOecrieueHus: 0e30macHoil paboThl

AIIEKTPOYCTAHOBOK.
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B coorBerctBum ¢ mnynkrom 27 IITD y mnorpebutens B OTHOIICHUU
AKCIUTYaTUPYEMBIX KM JJIEKTPOYCTAaHOBOK JOJKHA OBITh B HAJIWYUU CJIETYIOIAs
TEXHUYECKasi TOKYMEHTAIUS:

CXEMBI 3JIEKTPUUECKUX COCTMHEHUI U TEXHOJIOTMYECKUX CUCTEM, B TOM UHUCIIE
HOpMaJIbHbIE (BPEMEHHbIE HOPMAJbHBIE) CXEMbl DJJIEKTPUUYECKUX COCIUHEHUN
ANEKTPOYCTAaHOBOK MOTPEOUTEIS;

JKYpHajJbl ydeTra JIJIEKTPOOOOPYIOBaHUS C MEPEYUCICHHUEM OCHOBHOTO
AIEKTPOOOOPY/IOBaHUS W C YKa3aHHEM €ro TEXHUYECKUX JIaHHBIX, a TakKKe
MIPUCBOCHHBIX EMY MHBEHTAaPHBIX HOMEPOB.

B cootBerctBuu ¢ mynkrom 30 IITO, Bce M3MEHEHUS B DJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOIECCE IKCIUTyaTalluH, JOJKHBI OTPAXaThCsl HA DJIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTENIbHBIX) CXEMaX M YepTexax 3a MOJIUCHIO
OTBETCTBEHHOTO 3a OJJIEKTPOXO3SIMCTBO C YKa3aHUEM €ro JOJDKHOCTA W JIaThl
BHECEHUS U3MEHEHUS.

Ha ocmoBanmm myHkta 31 IITO  coOTBETCTBHE  DIEKTPUUYECKUX
(TEXHOJIOTHYECKUX) cXeM (UepTekeil) (aKTHUeCKHMM SKCIUTyaTal[MOHHBIM JIOJKHO
MIPOBEPATHCSI OTBETCTBEHHBIM 3a AJIEKTPOXO03A1CTBO HE pE’KE OJHOIO paza B 3 roja
C OTMETKOM Ha HHUX O JlaTeé IMPOBEPKU, YJIOCTOBEPEHHOW €ro TMOJIMKCHIO.
[Ipy HECOOTBETCTBUU HIEKTPUUYECKUX (TEXHOJOTUYECKUX) CXeM (uepTexeit)
(aKTHYEeCKNUM HKCIUTyaTallHOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SMCTBO JIOJDKEH
OBITH OOeCIIeUeH MmepecMoTp (aKTyaln3alus) yKa3aHHbIX CXeM (YepTexent).

ITynkt 8 usmenenuii B IIIIP BBOOUT B HEro HOBBIM NMyHKT 17.1 ciemyromiero
conepkanusi: «PykoBoauTenb opraHuzanuv 00€CIEYMBAET BEJCHHE U BHECEHUE
uHDOpMAIIMU B OKypHAJI OKCIUTyaTalldd CHUCTEM MPOTHUBOTOXKAPHOW 3aIUTHI.
Jlonyckaercs BeIEHHUE KypHalla SKCIUTyaTallil CHCTEM IPOTHUBOIIOXKAPHOMN 3alIUTHI
B DJIEKTPOHHOM BHJIE.

dopma BelleHHs KypHaia AKCIUTyaTalli CUCTEM MPOTUBOMOKAPHOU 3aIUThI
OTIPEJIEISIETCS] PYKOBOJUTENEM O0BEKTa 3aIUTHI.

C mumenpto obOecrnieueHuss Oe3aBapuiHON PabOTHI  BIEKTPOOOOPYAOBAHMUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SUCTBO Ha OOBEKTE 3alUTHl PEKOMEHIYETCS BECTH
JKypHaJ, B KOTOPOM YKa3bIBAIOTCS:

MepeYeHb KOHTPOIUPYEMOTO JICKTPOOOOPYI0BAHHS;
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JlaTa MPOBEPKU COCTOSIHUS TTOKapHOM 0€30MaCHOCTH AJIEKTPOOOOPYI0BAHUS;

pe3yNbTaThl MPOBEPKU COCTOSIHUS €ro MOXKapHOW O0€30MacCHOCTH, U3MEHEHHUS
COCTOSIHUSA TOXAapHOW 0€30MaCHOCTH 3JIEKTPOOOOPYJOBAaHUS IO CPAaBHEHHUIO C
pe3yabTaTaMu IpeablIyIieil IPOBEPKU;

NPEANPUHATBEIE MEPhl MO TOBBIIIEHUIO YPOBHS MOXKapHOW 0€30MacHOCTH
(npodunakTUyecKre MEPONPUSITHS, TEXHUYECKOE 00CTYKUBaHUE, PEMOHT, 3aMEHA).

®dopma BEJICHUS KypHaia MPO(PHIAKTHYECKUX OCMOTpOB
AIIEKTPOOOOPYIOBaHUS OIpenessieTcsl pyKoBoauTeleM oOBbeKTa 3alluThl. Benenue
KypHajga  MpOPMIAKTUYECKUX  OCMOTPOB  3JIEKTPOOOOPYNOBAHUS ~ MOXKET
OCYUIECTBIISITHCS B AJIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCSI COCTaBUTh Tpapuk NpOYHIAKTHYECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHUS.

[leproguyHOCTH IPOBEAECHUS npoHUIaKTHYECKUX oOcre10BaHMiM
PEKOMEHyeTCsl YCTaHOBUTh B 3aBHCHUMOCTH OT COCTOSIHMSI OOBEKTa M CTEIEeHH
OTBETCTBEHHOCTH, HO HE pexke | pasza B rog.

PexomenayeTcsi mpoBOAUTH BHEIUIAHOBOE MPOMIAKTHUECKOE 00CIeI0BaHue
OTJICJBHBIX JJIEMEHTOB JJIEKTPOOOOPYIOBAHUS IMOCIIE KaXKIOr0 MX PEMOHTA WIIU
3aMEHBI.

Pe3ynbpTaThl BHEIJIAHOBOTO 0OCIIEIOBAHUS 3aHOCATCS B KypHAJl C YKa3aHHEM
MPUYUHBI 00CIIETOBAHMS.

PexomeHnayeTcss nmepel MPOBEICHHEM OUYEpPEIHOIO0 WM  BHEIIAHOBOIO
oOcleIoBaHMUsl O3HAKOMMTBCS C JIAaHHBIMU TMpeAbIaylIero o0cineaoBaHus. ITO
MO3BOJUT NPOCIAEAUTh JUHAMUKY MMOXKAPHOU 0€30MaCHOCTH 3JIEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO MPEJOTBPATUTH MOKAPOONACHYIO CUTYALHIO.

B coorBerctBun ¢ mnynkrom 37 IITD mnorpebutenemM MOKHBI OBITH
COCTaBJICHbl U YTBEPXKJICHbI PYKOBOJMUTEIEM WJIM MHBIM YIOJIHOMOYEHHBIM JIULIOM
noTpeouTeNnst - puandeckoro Juna (morpedurenieM - HHIUBUAYAIbHBIM
MpeAnpuHUMaTeneM Wi (U3HYECKUM JIMIIOM) Tpadukd OCMOTpOB W 00X0/0B
o0opy0BaHUs, 3IaHUI

U COOPY>KEHUU 3IEKTPOYCTAHOBOK MOTPEOUTENS.
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HemnocpenctBeHHO — npoUIAKTUYECKU  OCMOTP  3JIEKTPOOOOPYIOBAHUS
MPOBOAUT  KBAIU(UIMPOBAHHBIN  CHEUUAIUCT OOCTYKMBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO034MCTBO Ha OOBEKTE.

Bce onepanuu ¢ snexkTpoobopyaoBaHreM (MOHTaX arapaToB dIEKTPUIECKOM
3aIlUThl, TEPMOMHAUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYyKUBAHUE,
PEMOHT, 3aMeHa) [OJDKHBI TPOBOJUTH  KBAIU(PUIIMPOBAHHBIE  CIICIIUATHCTHI

o0cCIy’KUBarOUIEN OpraHu3aluu.

3.2. IlpodmnakTuaeckue MEPOIPUATAL

K mnpodunaktuyeckuM MeponpUATHSIM MO NPEAyNPEXICHUIO MOXKapOB
OT JIEKTPOOOOPYIOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3AaHUMN CIIeIyeT OTHECTH:

- IEPUOJUYECKU KOHTPOJIb COCTOSIHUSL M paboTOCIOCOOHOCTH amnmnapaToB
3aIIUTHI DJIEKTPUUECKOMN CETH;

- IPUMEHEHNE TEPMONHIUKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSHHUS;

- IPUMEHEHNUE TEPMOCHUCTEM;

- IEPUOITUYECKOE IIPOBE/ICHHE TEIJIOBU3NOHHOU JUarHOCTUKU
AKCILTYaTUPYEMOTO AIEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YyEMBIX 3JIEKTPONPUOOPOB, SJIEKTPONPOBOAKU U
AIEKTPOYCTAHOBOYHBIX M3/EIIHMN.

Ilpumenenre TepMOHHAAKATOPOB

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  DJIEMEHTHI
AIEKTPOOOOPYI0OBAHUS HEO00X0IUMO COOCTBEHHHKY AIIEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUPYIOLIEH  OpraHuM3auud  pa3paboTath  MPOEKT  MOHTaxka
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK UX MOHTAXKa U TUIIOB.

[IpoekT MOHTaxka TEPMOUHAMKATOPOB PEKOMEHAYETCS BKIIOUHUTH B NEPEUYEHD
OCHOBHOM TEXHUYECKON JOKYMEHTAIUU 3AIIHUIIAEMON 3JIEKTPOYCTaHOBKHU.

[IpoekT MOHTaXka TEPMOMHIMKATOPOB CTAaHOBUTCS 4YacCTbIO IPOEKTHOU
nokymeHtanuu. B coorBerctBum ¢ nmyHkTom 2.1 IIIP, BBeI€eHHBIM OCTaHOBIEHUEM
[IpaButensctBa Poccuiickoit ®eneparuun ot 24 oktsa0ps 2022 roma No 1885,
AKCIUTyaTalUI0 3JaHUi B COOTBETCTBHM C TPEOOBAaHUAMH MPOEKTHON TOKYMEHTalUU

o0ecreuynBaeT pyKOBOIUTEIh OPraHU3aIUH.
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[Ipu mocienyoomeM NOPOBEJEHUM  PEMOHTHBIX  pabOT ¢ 3aMEHOM
TEPMOMHIUKATOPOB HEOOXOJAMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3pabOTaHHOTO POEKTa MOHTaXA.

VYCTaHOBKY  TEpMOMHIMKATOPOB  JIOJDKEH  INPOU3BOAUTH  IEPCOHAJ,
JOMYIIEHHBII K paboTre B JEHCTBYIOIIMX 3JIEKTPOYCTAaHOBKAaX, WMEIOIIUN
HEO0OXOMMbIE 3HAHUS U HABBIKM MOHTA)Ka TEPMOMHIUKATOPOB.

MoHTa)X TEpPMOMHIUKATOPOB, CIEAYET MPOU3BOANTh HA OTKIOYEHHOM
AJIEKTPOOOOPYIOBaHUM (HAIpUMEP, BBIBEACHHOM B PEMOHT, MpPU MNEPUOAUUYECKOM
WIM BHEIUIAHOBOM TEXHHUYECKOM OOCIYXXMBAaHUU U T.1.) ¢ coOmoaeHueM llpaBun
10 OXpaHEe TPYJia MPH SKCIUTyaTalluU 3IEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI, NPEUMYLIECTBEHHO, CIEAYyET pa3MellaTbh Ha KOHTaKTHBIX
COCIMHEHHUAX W  KOHTAaKTaX pacHpeleiuTEeNbHbIX  YCTPOMCTB;  JOIYCTHMO
pa3MelIeHHe Ha KOpIycax HEKOTOPOro JJIEKTPOOOOPYJOBaHMS, a TaKXKe MHHBIX
AJIEMEHTaX JIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MellaTh TaK, YTOObI OHM OBUIM XOPOUIO
BUJHBl TpPU BHU3yaJJbHOM KOHTPOJE COCTOSIHUS TOXAapHOM  0€30macHOCTH
AJIEKTPOOOOPYIOBaHMs, B YAaCTHOCTH, TEPMOHMHAMKATOPHBIE HAKIEHKH CIIEoyeT
pa3MeliaTth TakuM 00pa3oM, YTOObI TEPMOUHJMKATOPHBIE METKH TEeMIEpaTypHOU
mKajabl ObUIM  XOpPOIIO BHJHBI TIpPH MPOBEJECHUU BH3YaJIbHOIO  OCMOTpa
AIEKTPO0OOPYTOBAHUS.

[Ipu pa3MenieHMM TEPMOMHIUKATOPOB  clieqyeT u30eratb  KOHTaKTa
UX TOBEPXHOCTU C AJIIEMEHTaMH, KOTOpbIE CIIOCOOHBI BBI3BATh UX MOBPEXKIECHUE
B PE3YJIbTATE MEXAHUYECKOTO BO3/IEHCTBHSI.

[lepen MOHTaXOM TEPMOUHIUKATOPHBIX HAKJIEEK, HEOOXOAMMO MPOU3BECTH UX
BHEIIHUM OCMOTp Ha IMpeIMeT OTCYTCTBMsI MOBPEXJIEHUI. TepMOMHIMKATOpPHBIE
METKH TEMIIEpaTypHOU MIKaJlbl HAKIEWKU HE JOHKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIepaTyp (He AOHKHO ObITh U3MEHEHUS LIBETA METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOJUMO IPOU3BOJIUTH B COOTBETCTBUU
C MHCTPYKIIMEH 10 3KCIUTyaTallud TEPMOMHANKATOPA.

B mpouecce MoHTaxa He JOIyCKaeTCs:

- MCXaHUYCCKOC MMOBPCIKACHUC TCpMOI/IHI[I/IKaTOpHOf/'I HaKHCﬁKH;
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- HAHECEHHE TEPMOMHAMKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHUS,
HAXOJISALIUECS MO/ HAMIPSKEHUEM;

- pa3MeIlleHHEe  TEPMOMHAMKATOPOB B  HEMNOCPEICTBEHHOM  OIM30CTH
OT HarpeBaTeNIbHBIX PHUOOPOB.

B xypHane yka3plBaeTCs MECTO HAHECEHHMs TEPMOMHAMKATOPA, Mpeaes
cpalaThIBaHUs, UCXOAHOE COCTOSIHUE (LIBET, IPaJyUpOBKA W T.II.), aTa HaAHECEHUS,
CPOK HCIIOJIb30BaHUS WU ATy 3aMEHBI.

CocTosiHME TEPMOMHIMKATOPOB CIEIYET NPOBEPATH IYyTEM BHU3yaJIbHOIO
OCMOTpa 3JEKTPoOoOOPYAOBaHUs ¢ COOJIIOIEHNEM TpeOOBaHUI IIPABUII OXpaHbl Tpyia
(B mepuo/1 BBINOJHEHHUS TUIAHOBBIX, BHETNIAHOBBIX OCMOTPOB, B NIEPHUO/ BHIIOTHEHUS
PEMOHTHBIX padoT).

[lepuonyHOCTH ocMOTpa IIEKTPOOOOPYIOBAHUS, 3aIAIIEHHOTO
TEPMOMHANKATOPAMH,  YCTaHABJIMBAETCS  OPraHU3ALMOHHO-PACHIOPSAUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  DJIEKTPOYCTAHOBKM  MJM  J3KCIUTyaTHpYIOLIEH
OpraHu3aIueH.

[Tpu mpoBeeHNH BU3YyalbHOIO OCMOTpa 0co00€ BHUMaHUE CIEAyeT YAENATh
OTCYTCTBHIO MEXaHMUYECKHUX IOBPEKICHUN TEPMOMHAMKATOPOB, MX OTKJICHUBAHUIO
WM OTCIauBaHUIO, CPadATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM 1Ji1 BbIBOJA OOOpPYAOBAHHUS B PEMOHT SIBIISETCA IPEBBIIICHHUE
TEMIIEPATYPbI JIEMEHTOB IEKTPOOOOPYT0BAHUS.

[IpodunakTudeckue MEPONPUSATUS MIPEACTABICHBI B TaOIHIIE 3.
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ITpodunakTHaecKue MEPONPUAITH

Tabmuma 3

Texaudgeckue
CpeAcTBa

IMpodmnakraaeckoe MEpOIpUSITHE

PexomMenyemas
IIEPHOANIHOCTb

JleiicTBIA Ipy 0OHAPYKEHAN HEACIPABHOCTA

ABTOMaTHYECKHE
BBIKJIFOYATCIIN

BusyanbHblii 0cMOTP.

He nomxHo OBITH Aedopmamuy KoOpIryca, H3MEHEHUS
[[BETa W OIUIABJICHHUS M30JIALUU TPOBOJIOB, CIIEA0OB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[TpoBepka cOOTBETCTBMS MapaMeTpoOB  ammapata,
YKa3aHHON B MapKHpOBKE MapaMmerpam 3JIeKTPUUECKO
CEeTH IO HANpPSKEHUIO U TOKY.

[TpoBepka pabOTOCIOCOOHOCTH.

1 pa3 B 3 mecsaua

[Ipu oOHapyXEeHUH
MIPOMU3BECTH 3aMEHy arnapara

HEUCIIPABHOCTHU

VYerpolictBa  3a1UMThI
i pepeHnnanTbHOTO
TOKa

BusyanbHelii 0cMOTD.

He nomxHo ObITh aedopmanuu Kopiyca, U3MEHEHUS
I[BETa M OIUIABJICHUs H30JSLUM TPOBOJOB, CIIEAOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

IIpoBepka cOOTBETCTBHA  IIapaMETpPOB  amrapara,
yYKa3aHHON B MapKHpOBKE MapaMmerpam 3JIEKTPUUECKOM
CeTH MO HANpsHKEHUIO, TOKY, AuddepeHunanbHoOMy
TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». IIpn HaxaTUM Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mMecsua

[Ipu oOHapyKEeHUH HEUCIIPAaBHOCTHU
MPOU3BECTH 3aMEHY YCTPOMCTBA

VYcerpoiictBa  3alIUThI
OT JyrOBOTO MpPO0Os
(uckpeHus)

BusyasbHblil 0CMOTP.
He nomxHO ObITH AedopManuu KOpIyca, U3MEHEHUs

[[BETa M OIUIABJICHUS W30JSIUH TPOBOJIOB, CIEJOB
neperpeBa (M3MEHEHUs 1[BETa) KOHTAKTOB.
[IpoBepka COOTBETCTBHS TMapaMeTpOB  ammapara,

YKa3aHHON B MapKHpOBKE IIapaMeTpam 3JIEKTPHUUECKON
CETH T10 HaNPSHKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect» wnIM TpU TOMOIIM TECTOBOTO YCTPOMCTBA,
BXOJUIIIETO B KOMIUIEKT noctaBku. Ilpu Haxartuum Ha

1 pa3 B 3 mMecana

[Ipu oOHapyXeHUH HEUCHPaBHOCTH
IIPOU3BECTH 3aMEHY yCTPONCTBA
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Texnamaeckue PexoMenyemas .
IMpodmrakTuaeckoe MEPOIPUITHE JeficTBrs pu 0OHAPYKECHIH HEMCIIPAaBHOCTH
CpencTBa IIEPHOANYHOCTb
kHOnKy «Tect» yCTpOHCTBO JOJDKHO CpaboTath.
IIpn BKIIFOYEHHH TECTOBOIO YCTPOWCTBA B PO3ETKY
3alUIAeMOH 1IeNH YCTPOMCTBO TOJHKHO cpaboTaTh.
YcerpoiictBa  3amuThl | BusyanbHblil 0CMOT. 1 pa3 B 3 mecsaua | Ilpu oOHapy>KeHUH HEUCIPaBHOCTH

OT MCPCHAITPAKCHUA

He nomxHO OBITH nmedopmaruu Kopmyca, W3MEHEHUS

[BETa M OIUIABJICHUS W30JILMK IPOBOJOB, CIIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka COOTBETCTBHS MapaMeTpoB  ammnapara,

yKa3aHHON B MapKHpOBKE MapaMmerpam 3JIEKTPUUECKOM
CETH I10 HANPSKEHUIO, TOKY.

MPOU3BECTH 3aMEHY YCTPOMCTBA

TepMouHIUKATOPBI BusyanbHblii 0cMOTP. 1 pa3 B 3 mecsmia | [Ipu 0OHapyXKEeHUHU MEXaHUYECKHUX

OTCyTCTBHE MEXaHUYECKUX TTOBPEKICHUM. MOBPEXKACHUI Wi UCTEUYEHUS Cpoka

IIpoBepka CpoOKOB IKCILTyaTalli TEPMOUHAUKATOPOB B JKCIUTyaTaluuu IIPOU3BECTH 3aMeHy

COOTBETCTBHUU C JIOKYMEHTALIMEH U3rOTOBUTENS. TEPMOUHIUKATOPA.

OTcyTCTBHE U3MEHEHUS 1IBETA TEPMOMHIUKATOPOB. B ciyvae WU3MEHEHUS LBETA
TEPMOUHIUKATOPANIPOU3BECTH  JEHUCTBUA IO
pazgeny 4.3  HACTOSIIMX  METOJUYECKUX
PEKOMEHAAIIHI.

Tepmocucremsl BusyanbHblii o0cMOTP. 1 pa3 B 3 mecsiia | [lpu 0OHapyXKCHUHU MEXaHUYECKHUX

OTcyTCTBHE MEXaHUYECKUX MOBPEKICHUN JaTUUKOB. MOBPEXKACHUI Wi UCTEUYECHUS Cpoka

[IpoBepka CpOKOB  »JKCIUTyaTallMd  JaT4WKOB B JKCIUTyaTalMy IPOU3BECTU 3aMEHY JaTYMKOB.

COOTBETCTBHUU C JIOKYMEHTAIIMEH U3TrOTOBUTENS.

OtcyTcTBUE U3MEHEHUS LBeTa OIUIABJICHUH,

nedopMarim.

TennoBu3noHHaA [Tpoussectu TETUIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | [lo pe3yabpTaram TETUIOBU3UOHHOTO
JMAarHOCTUKA AKCILTyaTUPYEMOTO ANEKTPOOOOPYIOBAHUS B roj o0cieIoBaHUS COCTaBIISIETCS MMPOTOKOIL.

COOTBETCTBUM C [6] wiM Jpyrod aTTeCTOBAaHHOM
METOAMKOHN TEIIOBU3NOHHOM TUATHOCTHKH.

[IpoTokoN HOKEH COAEpKaTh CIETYIONIYIO
uHOOPMAITHIO:
- HAUMEHOBaHUE U
UCTIOJTHUTEIIS;

ampec  OpraHu3allMu-
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Texamdgeckue
CpeacTBa

IMpodmrakTuaeckoe MEPOIPUITHE

PexoMenyemas
NIEPHUOANIHOCTb

JleiicTBuA pu 0OHAPYKEHAN HEUCIPABHOCTH

- HOMEp JIMICH3WU W  aKKpEIUTAIlMh Ha
MPOBEJICHUE TaHHOTO BHAA paboT ¢ yKa3aHHeM
JMaThl BBIJAYM, PETUCTPAIMOHHOTO HOMeEpa,
HAaUMEHOBAHMS OpraHa BBIJABILIETO JIUIEH3UIO
W TMPOBOJUBIICTO  AKKPEIUTAIMIO, CpPOKa
JIENCTBHUS;

- HOMEp OTdYeTa, HOMEp JK3eMIUIsipa W JaTy
(cpoxm) mpoBeaeHus paboThI;

- HaUMEHOBaHne OO0CIeq0BaHHOIO OOBEKTA M

€ro aJpec;

- COMCOK  MCIIOJIHUTEJIEH C  yKa3aHUEM
KkBasu(puKammy;

- TIEPEYCHb CpEICTB U3MEpPEHUN

UCTOJNb30BaHHBIX  MPH  O0CIEeNOBaHMUHU, C
YKa3aHHUEM JaThbl IIOBCPKHU,

- 1enb o0cieoBaHus (OIpeesieHue MoKapHOM
OIACHOCTH) U OOBEKTHI 00ce0BaHus (yKa3aTh
Kakoe 3J1eKTpoo0OpyI0BaHUE 3JIaHMS
I0JIBEPrajioch 00CIEA0BAHNUIO);

- XapaKTepUCTUKH OOBEKTOB  00CIe10BaHUs

(cocTosiHUE 3JIEKTPOOOOPYI0BaHMS,
HanpsKeHUe, TOK Harpy3Ky U T.11.);

- PE3yJIBTaThI o0cneoBaHus (creneHpb
nedexTHoCTH (mo>xapHO# OIIAaCHOCTH),

TCPMOrpaMMbI n COOTBCTCTBYIOIIHE UM
(dhoTonzoOpaxkeHus, COUCOK JePEKTOB TIO
CTENEHHU UX MOKApHOU ONIaCHOCTH).
ConeprkaHue MPOTOKOJIA MOXKET AOMOIHATHCS B
3aBUCUMOCTH OT 00CJIeTyeMOro 00OBhEeKTa.
PasBuBmmecss gedexktei U medexThl  Ha
HaYaJILHOU CTaguu pPa3BUTHA PCKOMCHIOBAHO
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Texawgeckue Pexomennyemas .
IMpodmrakTuaeckoe MEPOIPUITHE JeficTBrs pu 0OHAPYKECHIH HEMCIIPAaBHOCTH
CpeAcTBa NEPUOIUIHOCTD
YCTPaHATh B XOJ€ IUIAHOBOTO OTKJIIOYEHHS
3JIEKTPOOOOPYAOBAHMUS.
B ciyuyae oOHapyskeHHUsI 30HBI C aHOMaJbHBIM
IIOXKXapOOIMaCHbIM IIOBBIIICHUEM TCEMIICPATYPbL
NpOM3BECTH  JeiictBus 1mo  pazmeny 4.3
HaCcTOsSAIIUX METOJNYCCKUX pCKOMeH)IaHHfI.
OKCIUTyaTupyemble BusyanbHblit OCMOTp ANEKTPONPUOOPOB u | Ilepex xaxapiM | [Ipu oOHapyXeHMH HEHCIIPABHOCTH BBIBECTU
ANIEKTPONPUOOPB U | DIEKTPOYCTAHOBOYHBIX ~ M3JENUN  (IJEKTPUUECKUX BKITIOUEHUEM puOOp U3 IKCILTyaTaIUH.
AIIEKTPOYCTAHOBOYHBI | PO3ETOK). anekrponpudopa | [lpomssectn PEMOHT 170011 3aMeHy
€ U3zenus He nomxHO ObITH AedopManuu KOpIyca, U3MEHEHUs U BO BpeMs HEHUCIIPaBHOT'O 3JIEKTPOOOOPYIOBAHUSL.
OBETa W OIUIABJICHUA H30JALOWH MPOBOJOB W IIHYPOB OKCILTyaTauuun

MIUTaHUs, neperpeBa (M3MEHEHUs IIBETA)
KOHTAaKTOB.

He 10mKkHO OBITH MOBPEXKACHUS M3OJIALUN MUTAIOIIMX
IIPOBOJIOB Y IIIHYPOB ITUTAHUSI.

PozeTkn 10KHBI OBITH HAAEKHO 3aKpEIUICHBI, HE
JIOJDKHBI ~ MMETh  OIUIABJICHUM W MEXaHMYECKHX
MIOBPEXKICHUM.

[TpoBepka cOOTBETCTBHSA MAapaMETPOB NIEKTPOIPUOOPA,
YKa3aHHOM B MapKHUpOBKE IIapaMeTpaM JJIEKTPUUECKOU
CETH 10 HANPSKEHUIO U TOKY.

Hcnonb30BaTh SIEKTPONpPHOOp MO HA3HAUYEHUIO B
COOTBETCTBUU C MHCTPYKIMEN MO IKCILTyaTal|u.

CJICO0B
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KonrTpoab cocTOAHAA CHCTEMEI 3a3€MITEHHUT

B mponecce skcmuryatanuy 3JEKTPOYCTAaHOBOK BO3MOXKHO BO3HMKHOBEHHE
HEHUCIIPABHOCTEN U aBapUMHBIX CUTYALMH, IPUBOAIINX K TOKOBBIM yTeukaMm. B aToin
CBA3U, B KaXJOM JIOME JOJDKHBI BBIIIOJIHATHCS 3ALUTHBIE MEPOIPUATHS, OOHUM M3
KOTOPBIX ABJISIETCS KOHTYp 3a3zemiieHus. OH oOecnedyuBaeT 3auiuTy JHOJAEH OT
MOpaXEHUsI JIEKTPOTOKOM, a MPUOOPBI U 00OPYI0BaHHUE OT MEPENna 0B HAIPSKEHUS.
KoHTyp 3a3zemiieHMs, MOXET YCTAaHABIMBATbCS OTAEIBHO WJIH COBMECTHO C
YCTPOMCTBAMM 3alIUTHOrO OTKIOUEHUs. KOHTyp 3a3eMJieHHsI MOHTUPYETCS B
cootBercTBHH ¢ [TYD.

B cootBerctBuu ¢ [IYD s nienei opraHu3aiuyi KOHTYpa 3a3€MJICHUS MOYKHO
BOCIIOJIb30BATbCA €CTECTBEHHBIMM 3a3€MIIMTEIIIMM, HAIPUMEpP, PaCIIOJIOKEHHBIMU
PAIOM METAUTMYECKUMH U 5KeJIe300€TOHHBIMH KOHCTPYKLMSAMU. bonbiias yacte ux
MIOBEPXHOCTH [JOJDKHA KOHTAaKTUpPOBaTh C TpyHTOM. B cBowo ouepenp, 11YD
YCTaHABJIMBAET, YTO M3JEIUS U3 JKEIE300€TOHA, HAXOIAIIUECS IMOJ HANPSKEHUEM,
TpyOONPOBOBI ISl TPAHCHOPTUPOBKU TOPIOYMX BEIECTB, TPYyObl KaHANU3ALMH U
OTOIUICHHS HE MOTYT IIPUMEHSTBHCSA B KOHTYPE 3a3€MIICHUS.

3anpemaeTcss yYCTaHABIMBATH 3a3€MJICHME B KAMEHUCTBIX WJIM CKaJbHBIX
IpyHTaX, MOCKOJbKY OHHU SIBJISIFOTCS TPOBOJHMKAMU TOKAa M OOJaJal0T HU3KUM
CONPOTHUBIICHUEM.

HckyccTBeHHbBIE 3a3€MIITUTENH MPEJCTABISIOT COO0M CHCTEMY METaUTMYECKUX
KOHCTPYKLUH, pa3MEIIEHHBIX B 3€MJI€, Ha OINPEIEICHHBIX PACCTOSHUAX MEXKIY COO0M
Y HE3HAYUTENBHOM YJAJICHUH OT 00BEKTA 3aIIUTHI.

JIns M3roToBIIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENICH IPUMEHSIOTCSA: KPYIJIbIE
NPYTKH, TPYyObl pa3HOrO CEYEHHs] MU YroJkd. B HOpPMaTUBHBIX JOKYMEHTaX
ONPEAEIACTC MUHUMAJIBHO JIOIIyCTUMOE CEUCHHUE 3a3€MIIMTEIICH, KOTOPOE JIOJKHO
YUHUTBIBATbCS TpHU BbIOOpEe MarepuanoB. Tak, g mnpyTa, OLMHKOBAHHOTO ATOT
HapaMeTp COCTaBiieT 6 MM, JUIs TIPyTa U3 0OBIYHOIO YepHOro Metamia — 10 Mm?, a
I TPSIMOYTONBHOro mpokara — 48 Mm®. CTeHKM TpyO WM IOJKHM CTaabHBIX
MPOKATOB BHIOMPAIOTCA ¢ MUHUMAJILHOM TOJIIMHON 4 MM.

3a0uThbie ANIEKTPOBI COSAUHSIOTCS MEXy COO0N TOHKOM CTAJIbHOW IMOJIOCOH,
TOJNIIMHON HE MeHEEe 4 MM.

3anpemaeTcss HCMNOJIb30BaTh B KauyeCTBE 3a3€MIIIOIIMX MPOBOJHUKOB U

3a3eMiIuTeNel MpopuiIbHyI0 apMaTypy. DTO CBSI3aHO C KAJIEHBIM HAPY>KHBIM CIIOEM,
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UMEIOIIMMCST BO BCEX W3ACIUSAX OTOro THMA. B pesynbpTare, HapyIliaeTcs
pacmpesieieHue TOKa MO CEUEHHUIO, a MPOILECC OKUCICHHS MPOUCXOAUT HAMHOTO
owIcTpEe.

CoenuHenue JeTajel W3 TMpoKaTa YEPHOTO MeTajla OCYIIECTBISETCS
c momoIisio cBapku. CTanbHas MOJ0ca MPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3EMITIO
anekTpogoB. He  nmomyckaercss — Wcmonb30BaHME — OOJTOBBIX — COCIMHEHMHI,
T.K. OHU OBICTPO OKHCISIOTCS. B pe3ynbTaTe, KOHTAKT TEPSAETCS, W 3a3eMIISIONINN
KOHTYp HauuHaeT paborarh HedddekTuBHO. [10 OKOHUYAHWU BCEX CBapOYHBIX PabOT
MecTa CBapku 00padaThIBAIOTCS CHEIUAIbHBIMU AHTUKOPPO3UHWHBIMH COCTAaBAMH.
JUiss THX 1ieNiel Helb3sl MCIONB30BaTh KPAcKy, MOCKOJBKY OHAa HapyIIaeT CBSI3b
MeTajlia ¢ 3eMJIel U cucTeMa 3a3eMJIeHUs He OyeT padoTaTh.

Henb3st mpou3BOIUTh OKpPACKy 3a3eMJIUTENICH WJIM HAaHOCHUTh HAa HHUX JPYTHE
MOKPBITUSL, CIIOCOOCTBYIOIINE CHUKEHHUIO MPOBOAUMOCTU. OIHAKO MOJ JACHCTBUEM
KOPPO3WH TOJIIMHA CTALHBIX JeTalled TOCTETIEHHO CHIDKaetcs. [loaTomy ceuenue
DJIEKTpOJIa  TMOAOMpaeTcs C  ONpeAeNieHHbIM  3amacoM. Takum — oOpaszom,
o0ecreuynBaeTcs JOCTATOYHO MPOJIODKUTENbHAS SKCIUTyaTaIisl KOHTYpa 3a3eMJICHUSI.

Ecmm  koHTYp 3a3eMieHHS JOMa COCOUHSACTCS C  KOHCTPYKIIHMSIMH,
PacrnoyIOKEHHBIMUA B YCIIOBHUSX arpeCCUBHON Cpeilbl, OHU JOHKHBI OBITh 3alUIICHBI
CHEIUATBHBIM ITOKPBITHEM.

CymecTByIOT HaOOPHI 3a3eMIIUTENEH 3aBOJICKOTO U3TOTOBIICHUS, COCTOSIIUE U3
[ETBHOTSHYTHIX MTHIPEH, TOKPHITHIX MEIBIO.

Bce 3azemuisitoriiue MpOBOTHUKY MOIKIIOYAOTCS K €IUHON IIMHE 3a3eMJICHUS,
UCTIOJIb3yeMoi g KomMMmyTaruu. Cama IWHA SIBJISIETCS OJHUM M3 DJIEMEHTOB
pacmipeAeTuTENBHOTO NUTA U 3aKPETUIAETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

J1J1s TIOJTHOM TapaHTHH PEKOMEHTYETCS BBI3BIBATH CIICIIUATMCTOB, OHU JTOJKHBI
COCTaBHUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 34 BBIMOJTHEHHBIC PAOOTHI HECET TOJIBKO
UCIIOJTHUTEITb.

BBITOBBIME 3JIEKTPOM3MEPUTETHLHBIMU TIPHOOpaMu 3aMepuTh 3PGHEKTHBHOCTD
3a3eMJICHUSI HEBO3MOXHO, HAI0 HWMETh COBPEMEHHBIE JJICKTPOHHBIC YCTPOWCTBA,
TEXHUYECKUE BOZMOXKHOCTH KOTOPBIX JAIOT BO3MOKHOCTD 3aMEPSITh TAKUE JaHHbIE.

JIns1 4aCTHBIX IOMOB COPOTUBIICHUE TOKA HE MOKET NpeBbIAaTh 4 OM.
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[TpaBusia TEXHUMYECKOM SKCIUTyaTallud 3JEKTPOYCTAHOBOK IMOTPEOUTENEH,
yrBepxkaeHuble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycraHaBnuBaroT
cienyronme TpeOoBaHus K 3a3eMIISIOIINM YCTPOMCTBAM U X MPOPUITAKTUKE:

- 3a3eMJIIOIIME YCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPeOOBaHUSIM
rOCYAapCTBEHHBIX  CTAHIAPTOB,  MpaBWJI  YCTPOMCTBA  DIIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M IPaBUJ M IPYTMX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB,
o0ecrneunBaTh yCIOBUS OE€30MIaCHOCTH JIIOEH, IKCITyaTallMOHHBIE PEXUMBI PA0OTHI
Y 3aIIUTY 3JIEKTPOYCTaHOBOK;

- IPUCOEIMHEHHE 3a3€MJIIIOIIMX [POBOJHUKOB K  3a3€MJIMTENI0 H
3a3eMJISIIOLUM KOHCTPYKILMSIM JIOJPKHO OBITH BBINIOJIHEHO CBAapKOM, a K TJIaBHOMY
3a3eMJISIIOIEMY 3aXHMYy, KOpIycaM ammnaparoB, MaiMH 1 onopaMm BJI — 6oaToBBIM
coeruHeHHeM (g oOecrnedyeHHsT BO3MOMKHOCTM IMPOM3BOJICTBA  H3MEPEHHM).
KoHTakTHBIE COEIMHEHUS [OJDKHBI OTBEYaTh TPeOOBaHMUSIM TOCYAApCTBEHHBIX
CTaHJapTOB;

- OTKpBITO TMPOJIO)KCHHBIE 3a3eMJISIONIME MPOBOJHUKH JIOJDKHBI  OBITh
IIPETOXPAHEHBI OT KOPPO3UU U OKPALLEHBI B YEPHBIN LIBET;

- JUIsL OIpENENeHHs] TEXHUYECKOIO COCTOSHUS 3a3¢MIISIOIIErO YCTpOMCTBa
JOJDKHBl ~ TIPOBOAMTBCS  BU3YaJIbHBIE OCMOTpPbI  BHJIMMOM  4acTH, OCMOTPBI
3a3€MJISIIOLLEI0  YCTPOMCTBA C BBIOOPOYHBIM BCKPBITHEM TIpPyHTa, HW3MEpPEHUE
apaMeTpoB 3a3eMJISIIOIIETO0 YCTPONCTBA B COOTBETCTBUM C HOPMAaMM HCIBITaHUS
3JIEKTPOOOOPYIOBAHHS;

- BU3yaJbHbI€ OCMOTpPBI BUJAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
POU3BOJUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3sictBo  Ilorpebutens wnum pabOTHUKOM, UM  YINOJIHOMOYEHHBIM.
[Tpu ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIUHEHUM MEXAY 3allUTHBIM
IPOBOJHUKOM U OOOpYAOBAHHEM, HAJU4YHE€ AHTUKOPPO3HMOHHOIO MOKPBITHSA,
OTCYTCTBHE OOpBIBOB;

- I ONpENENCHUsT TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO YCTPOMCTBA
B COOTBETCTBUM C HOPMaMH HCHBITAHUN  3JIEKTPOOOOPYJOBAaHUS  JOJKHBI
IIPOU3BOJAUTHCS:

U3MEPEHNE CONPOTUBIICHUS 3236 MIIIOIErO yCTPOUCTBA;

U3MEpPEHUE  HANpsDKEHUST ~ TIPUKOCHOBEHMsI (B DJIEKTPOYCTaHOBKaXx,

3a3eMJIAIONIEE YCTPOMCTBO KOTOPBIX BBINOJHEHO MO HOPMaM Ha HalpsHKEHHE
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MPUKOCHOBEHUS), MPOBEPKA HAIMYUS LIEMH MEXAY 3a3eMIISIONUM YCTPOWCTBOM
Y 3a3€MJIIEMBIMH JJIEMEHTAMH, & TAK)KE COCIMHEHUN €CTECTBEHHBIX 3a3€MJIMTENIEH
C 3a3eMJISIIOIIUM YCTPOKCTBOM;

U3MEPEHUE TOKOB KOPOTKOIO 3aMBIKAHHs 3JIEKTPOYCTAHOBKH, IPOBEpKA
COCTOSIHUA MPOOUBHBIX MPEIOXPAHUTENEH;

U3MEPEHUE YICIBHOIO CONPOTUBICHUS TPyHTa B pPanoOHE 3a3eMJIAIOLIEIO
YCTPOWCTBA;

- UW3MEpEHMs [apaMeTpOB 3a3eMIIOLIUX YCTPOWCTB - COIIPOTUBIICHUE
3a3€MJIAIOLIETO YCTPOMCTBA, HAIIPSKEHUE NMPUKOCHOBEHMS, IPOBEPKA HAJIWUYMUSA LEIIH
MEXKy 3a3€MIIMTENSAMU U 3a3€MIISIEMBIMH AJIEMEHTAMU - IIPOU3BOJIATCS TAKKE TOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJIIOIIMX YCTPOWCTB, MpU OOHApyXEHUU
paspylieHuss WIM HOEPEKPbITUS  M30JATOpoB  BJI  snekTpuyeckol  Ayromu.
[Ipn HEOOXOIMMOCTH AOJHKHBI MPUHUMATHCS MEPhI MO JOBEJACHHUIO IapamMeTpoB
3a3eMJIIOLUX YCTPOMCTB 10 HOPMATUBHBIX;

- TMpU HCHOJB30BAHMM B DJIEKTPOYCTAHOBKE YCTPOMCTB  3alIUTHOIO

otkitoueHus (nanee - Y30) H0MKHA OCYLIECTBIIATHCS €r0 NPOBEPKA B COOTBETCTBUU

C  pEKOMCHIAIMSIMH  3aBOJIa-U3TOTOBHTENSI W HOPMAaMH  HCTBITAHUU
AIEKTPOOOOPYIOBAHUS.
Bri16op xabeireit

B coorBeTrcTBMM €O  CTaTUCTUKOW  OCHOBHOM IIPUYMHOW  IIOYKApPOB
OT BJIEKTPOU3CIHI SBISIOTCS AIeKTpuueckue kadenu. [loaromy, mis obecnieueHus
MOKapHON 0€e30MacHOCTH, HEOOXOAMMO MPABHIIBHO BHIOMPATh KaOeNbHbIE W3AETus
10 TUITY UCIIOJIHEHUS U CEYEHUIO TOKOMTPOBOASIINX JKUJL.

[Ipu BbIOOpEe THNA WCIONHEHUS KaOened e OOBEKTOB Pa3IM4YHOIO
Ha3HAUYEHUS MOXXHO BocmoJdib3oBathesi TpedoBanusimu ['OCT 31565-2012, B
COOTBETCTBUHU
C KOTOPHIM B HOPMAaTHUBHOW JOKYMEHTAllUM Ha KaOelbHOE HW3JeNIhe JOJKHA OBITh
yKazaHa 00JlacThb €ro MPUMEHEHHS C YYeTOM T[oKa3aTeleil OMacHOCTH W THIIa
ucrosiHeHus. B pgaHHOM cra”pmapte mnpuBeieHa Tabnuua «lIpermmyiiecTBeHHbIE
00JaCT TPUMEHEHUs KaOeNIbHBIX H3ACIUNA C y4eTOM HX THUIA HCHOJHEHUSD)
IIpeACTaBICHHAs B Tabmuue 4.

Tabmuna 4
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IIpeumymecTBeHHBIE 00aCTH IPAMEHEHHS KaOEebHBIX H3AEIUNA C YIETOM HX

THIIa HCIIOJTHCHHUA
Tun ucronHeHus Krace .
T — MOXKapHOU [TpenmymiecTBeHHast 001aCTh TPUMEHEHUS
OIACHOCTH
be3 o6o3HaueHus 01.8.2.54 Jl1st oMMHOYHOHN MPOKIIAAKH B KAOETBHBIX COOPYKEHHSIX U MPOU3BOICTBEHHBIX
nomenieHusx. [ pynmnosas npokianka pa3peiaercsi TOJIbKO B HapyKHbBIX
3JIEKTPOYCTaHOBKAaX M MPON3BOJICTBEHHBIX TIOMEIIEHHAX, T1€ BO3MOKHO JIHIIIb
MEPHOANYECKOE IPUCYTCTBHE OOCITYKHBAIOIIETO IEPCOHANA, IPH 3TOM
HEOOXO0MMO IPUMEHSTh ITACCUBHYIO OTHE3AIIUTY
Hr(A F/R) IM1a.8.2.5.4 | dns npokiiajiku, ¢ y4eToM o0beMa roproyeil Harpy3ku Kaodeneil, B OTKPBITBIX
HI(A) [116.82.54 |xabenpHBIX coOpy)eHHIX (ICTaKagax, rajiepesx) Hapy>KHBIX
HF(B) 112.8.2.5.4 QJIEKTPOYCTaHOBOK
Hr(C) I13.8.2.5.4
ur(D) I14.8.2.5.4
ur(A F/R)-LS IM1a.8.2.2.2 |Jlnst mpokiIamku, ¢ yaeToM oObeMa roprodeii Harpy3ku kabenei, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX 3IEKTPOYCTAHOBKAX, a TAK)KE B 3[IaHUX, COOPYKECHUSIX U
ur(B)-LS 2.8222 3aKPBITHIX KaOCJIBHBIX COOPYKEHUAX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IMla.8.1.2.1 | dns mpoxsiaiky, ¢ y4eToM o0beMa roprouei Harpy3ku kadenei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX BJIEKTPOYCTaHOBKAX, a TAK)KE B 3/IaHUSAX M COOPYKEHHSIX C
ur(B)-HF m.e.1.2.1 MacCOBBIM TPeOBIBAHKUEM JIFOJICH, B TOM YHUCIIE B MHOTO()YHKIIMOHATIBHBIX
1r(C)-HF 13.8.12.1 BBICOTHBIX 3aHHSIX U 3aHHIX-KOMIUIEKCax
ur(D)-HF 114.8.1.2.1
ur(A F/R)-FRLS IMla.7.2.2.2 | Ans mpoKJIaiKK, ¢ y4eTOM 00beMa roproueil Harpy3Kku Kadenei, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |IpOTHUBONOXAPHOW 3AIUTEI, a TAK)KE JIPYTHX CUCTEMaxX, KOTOPBIE JOIKHBI
ur(B)-FRLS 12.7.2.2.2 COXpaHsATh PabOTOCIIOCOOHOCTD B YCIIOBHUSIX TOXKapa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF MMla.7.1.2.1
ur(A)-FRHF I116.7.1.2.1
ur(B)-FRHF I12.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF M4.7.1.2.1
Hr(A F/R)-LSLTx MMla.8.2.1.2 | dns mpoxyiaiku, ¢ y4eToM o0beMa roproyeil Harpy3ku kabernei, B 31aHusIX
Hr(A)-LSLTx 1116.8.2.1.2 |JETCKUX IOLIKOJBHBIX U 00pa30BaTENbHBIX YUPEIKICHHUH,
ur(B)-LSLTx M2.82.1.2 CIEUaIM3UPOBAHHBIX JOMAaX MPECTapebiX U HHBAIUIOB, OOJBHUIAX, B
ur(C)-LSLTx 13.82.12 CHAJIBHBIX KOPITyCcax U()6pa303aTenLme YUpEKISHUI HHTEPHATHOTO THIIA U
ur(D) LSLTx [4.82.12  |ACTERIX yupokacHuH
Hr(A F/R)-HFLTx IT1a.8.1.1.1
Hr(A)-HFLTx 1116.8.1.1.1
ur(B)-HFLTx M2.8.1.1.1
ur(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 | lnst npokyaaku, ¢ y4eToM o0beMa roprodeii Harpy3ku kaoerneii, B cucremax
Hr(A)-FRLSLTx I116.7.2.1.2 | mpOTHMBONOXAPHOM 3aIUTEHL, & TAK)KE B APYTHX CUCTEMAaX, KOTOPHIE JOJDKHBI
ur(B)-FRLSLTx [12.7.2.1.2 COXpaHATH pabOTOCTIOCOOHOCTD B YCIOBHUSAX MOXKAapa, B 3MaHUIX JTETCKUX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOIIKOJIbHBIX 00pa30BaTENIbHBIX YUPEKACHHUM, ClICIIMAIN3UPOBAHHBIX IOMaX
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Knace
Tun ucnonseHus .
MOKapHOM IpeumyinecTBEHHAs 06IACTH NPUMEHEHHS
KaOeJIbHOTO U3IeTHUs
OIaCHOCTH
Hr(D)-FRLSLTx 114.7.2.1.2 MpECTapENbIX U HHBAITUIOB, OOJBHUIAX, CIIATBHBIX KOPITyCax
ur(A F/R)-FRHFLTx | [T1a.7.1.1.1 |00pa3oBaTeibHBIX yUPEKIEHUI HHTEPHATHOTO THITA M IETCKUX YUPEkKICHUH

nr(A)-FRHFLTx 116.7.1.1.1
ur(B)-FRHFLTx M2.7.1.1.1
ur(C)-FRHFLTx M3.7.1.1.1
ur(D)-FRHFLTx 4.7.1.1.1

Ha »nexkTpoycTaHOBKM U DJIEKTPUYECKHE IIEMU JKUJIBIX M OOIIECTBEHHBIX
31aHUI B TOPOJAaX U CEJIIbCKUX HACEJICHHBIX MyHKTaX HOMHUHAJIBHBIM HaNpsKEHUEM
no 1000 B mepemenHoro Toka pacnpoctpansitorcs — TpeboBanusi  CII
256.1325800.2016,

B COOTBCTCTBHUH C KOTOPLIM:

- BHYTPEHHHUE JJIEKTPUUYECKHUE CETH JOJDKHBI OBITh HE PaCIpOCTPaHSIONIMMU
TOPEHHE U BBITIOJHATHCS KaOCsIMH M TMPOBOJAMHU C JKWIAMH W3 MEIU WIH
aTIOMUHMEBBIX CcI1aBoB Mapok 8030 u 8176, mmHONPOBOAAMYU ¢ MEIHBIMU IIIMHAMU
B coorBercTBUM ¢ TpeboBanusmu I1YD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHUSIMH DJIEKTPO- M TMOXKAPHOMU

0Ee3011aCHOCTH;
- CCUCHHMS TOKOMPOBOISIIMX MEIHBIX JKHJI M JKHJI M3 aJTIOMUHHEBBIX CILIaBOB

Mapok 8030 u 8176 moyKHBI OBITH HE MEHEE YKa3aHHBIX B TaOIuUIIE J;

Tabmima 5
CedeHNA TOKOIPOBOAAIIMX MEIHBIX JKIJI M KW U3 aTIOMAHUEBBIX CILUIABOB MapOK
8030 u 8176
Haumenbiiee ceueHrne TOKOMPOBOIAIINX HKHIT
kabenel U MpoOBOIOB, MM’
HaumenoBanue nunun
METHBIMU JKUJIAMU U3 aTIOMHUHHEBBIX
JKUJIaMu criaBoB Mapok 8030 u 8176
JInHuyM rpynnoBeIX ceTel OCBELIECHUS 1,5 2,5
JInHuM rpynnoBeIX ceTEN PO3ETOK 2,5 4,0
JInHuYM OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB U K PACUETHOMY CUETUHKY
JlvHum pacnpenenuTenbHON ceTH 4,0 6,0
(CTOSIKM) 17151 TUTAHUSL KBAPTHUP

- IIpu COCAMHCHHUU IIPOBOIHHUKOB C JXHJIAMHU M3 aJIIOMHHHCBBIX CIIIABOB MApPOK

8030 u 8176 ¢ »HEKTPOYCTAHOBOYHBIMHU HW3ACIUAMH, alllapaTamyd 3allUuTbl H
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CUETUMKAMH PEKOMEHJIYETCS HCIOJIb30BaTh COCIAMHUTENIbHBIE YCTPOWCTBA B
coorBercTtBuM ¢ TpeboBanusmMu ['OCT 31604 mis KoMMyTamuu TPOBOJHHUKOB U3
ATIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJIs1 IPOBOJHUKOB U3 MEJIH.

Hnst oOecrieueHus HaJIC)KHOCTHU KOHTAKTHBIX COCIMHEHU N B
pacrpeaeuTeIbHbIX KOpOOKax ciemyer OCYILIECTBIISITh COCIMHEHHUE
TOKOIIPOBOSIIMX KW U3 CIulaBoB amoMuHusi mapok 8030 m 8176 npu momouu
BUHTOB WJIM AJIFOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOJIB30BATH CBAPKY.

[Ipyn MOHTa)ke OTBETBIISIEMBIX KaOelel ¢ JKWJaMU U3 aJIOMUHHEBBIX CILJIABOB
Mapok 8030 u 8176 HOIKHBI TPUMEHATHCSI CAKUMBI C OITMHKOBAHHBIMU KOHTAKTaAMH.

[Ipy BBIMOJHEHUH COEJUHEHHUM B JJIEKTPOMPOBOJKAX C TOKOMPOBOIAIIUMHU
KUJaMyd W3 CIulaBoB  amoMuHus  Mapok 8030 w8176, ecim  THN
AIEKTPOYCTAHOBOYHBIX H3JCIIUM COJEPKUT MEIHBIC WU JIATYHHBIC KOHTAKTHI, JJIS
oOecrieyeHus: CTAOWIBHOCTH KOHTAKTHOTO COEIUWHEHHUs CJIEAYeT MPUMEHSTh
ANEKTPONPOBOISIIHNE CMA3KHU.

Menp uMmeeT JIy4yllyr0 MNPOBOJUMOCTb, MO CPaBHEHUIO C alIOMUHUEM, 4YTO
o0ecrneurBaeT MPYU MEHBIIIEM CEYEHUHU OOJIBIIYI0 MAKCUMAJIbHYIO TOKOBYIO HAarpy3Ky.

MenHblii TPOBOJHUK MEHBIIE MOJBEPIraeTCsl OKUCIEHUIO U CIIOCOOEH J0JIroe
BpeMsI COXPaHATh KAa4eCTBO KOHTAKTOB TPU COCJAMHEHUU B pacIpeeIuTeIbHbIX
KOpOOKax u APYrux nmpuodopax.

B kunbix © OOIIECTBEHHBIX 3/IAaHUAX C MPUMEHEHUEM JIEPEBSHHBIX
koHcTpykuui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JICKTPUUECKUE CETH JAOJAKHBI ObITh HE PACIIPOCTPAHSIIONIUMU TOPEHUE U
BBINIOJIHATHCS Ka0ensiMu U npoBoAamu ¢ MeaubiMu xuinamu B 'OCT 31565, T'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaer mpUMEHEHHWE KaOCNbHBIX M3JEIUNA C
TOKOMPOBOJSIIMMH  KWUJIAMU U3 aJIOMUHUEBBIX CIUIaBOB JUISl  OpPraHU3alUU
BHYTPEHHHX CETEH, HO HAKJIa/IbIBAET HA UX MOHTAX JIOMOJTHUTEIbHBIE OTPAHUYEHUS.

Jns obecrnieueHUs] HAJEKHOCTU JIEKTPOMPOBOJIOK B 37aHUAX, BBITTOJTHSIEMBIX
MPOBOJAMU U KaOEJISIMU C TOKOMIPOBOASIIMMU KUJIAMU U3 CILJIABOB AJIFOMUHUS, TIPU
MOHTa)X€ JIOJDKHBI ~ UCIIOJB30BaThCA JIMOO  AJEKTPOYCTAHOBOYHBIC  W3JCIIHS,
KOHTaKTHbBIE TPYIIIbI KOTOPHIX UMEIOT CHEIUATIbHBIE MOKPHITHS, 00eCIeYnBaIoIne
CTaOWJIBHOCTh ~ KOHTAKTHOTO  COCIMHEHHMS KAk C MEIHBIMH, TaKk U C

TOKOIIPOBOJAIIMMHA XXHUJIaMH W3 CIIJIABOB aJIIOMHUHUSA, YTO OOJIKHO OBITh OTPa’>XCHO B
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MapkupoBke (Harpumep, Cu/Al) 1160 mpu UCIIOIB30BAaHUHN CEPUIHO BBIITYCKAEMbIX B
CTpaHE yYCTAHOBOYHBIX M3JIETUNA  JIOJDKHBI  HPUMEHATHCS  JOMOJIHUTEIbHBIC
TEXHUYECKUE CPEJICTBA, 00ECTICUNBAIOIINE CTAOMILHOCTh KOHTAKTHBIX COSAMHEHUH.

[Ipy  KOPOTKOM  3aMBIKAHMM  MEJHBIE  KWIbl  SBJISIOTCS  OoJee
Moapo0e30MacHbIMU, Y€M >KWJIbI U3 AIIOMUHHMEBBIX CILJIABOB 3a CUET MEHbIIEH
3QKUTaTeIbHOM CIIOCOOHOCTH YacTHUI[ MEAM 110 CPAaBHEHUIO C 3aKUTaTeIbHOU
CIIOCOOHOCTBIO YACTHIL ATTFOMUHUSI.

C TOYKM 3peHHs TOXXKapHOW 0e30MacHOCTH, MPEANOYTUTEIBHBIM SIBIISETCS
MpUMEHEHNE KaOeIbHBIX U3JICINI C METHBIMU TOKOTIPOBOISIINMHE JKHJIAMHU.

Ha noxapHyto 6€300aCHOCTb 3JIEKTPONPOBOAKHU BIUSAET PAaBUILHOCTH BBIOOPA
CEUYECHUsI TOKOMPOBOIAIIUX KU Kabeneil. HeBepHbiil BBIOOp ceueHus: Kabenss MOXKeT
MIPUBECTH K €ro TeperpeBy, OIUIABICHUIO U30JISIIIUUM U €€ BOCIUIAMEHECHHMIO WM K
KOPOTKOMY 3aMBIKaHUIO C TTOCIIETYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TapaMEeTPOM, KOTOPBIM HEOOXOAMMO YYMUTHIBATH TIPH pacuere
CeUeHMs] Kabens SBISETCS JJIUTENBHO JOMYyCTUMas TOKOBas Harpyska, T.e.
MaKCHUMaJlbHasl BEJIMUYMHA TOKA, KOTOPYIO KaOelb MOXKET MpoIycKaTh Oe3 rneperpesa B
TEUEHUE IJTUTEITLHOTO BPEMEHHU.

PacueTrHble  JJEeKTpUYECKHME  HArPYy3KH I PA3JIMYHBIX  KUJIBIX WU
oO0I1IeCTBEHHBIX 37aHuM npescTaBiieHsl B pasaene 7 CI1 256.1325800.2016.

Jlnst ipoBeieHHsI CaMOCTOSITENIbHOTO pacyueTa CEUeHUs Kadessl Mo TOKY JUIs
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIMMO BBITIOIHUTE CIICAYIONINE JCHCTBUS:

- ONpEeACNUTh CYMMapHYH MOIIHOCTh BCEX AJIEKTPONPUOOPOB, KOTOpHIC
OJIHOBPEMEHHO MOTYT OBITh BKJIFOUEHBI B CETh;

- paccuuMTath CWJIy TOKa, KOoTopas OyJeT NpoTeKaTh IO KaOenw Mpu
BKJIFOYEHHH JIAaHHBIX JIEKTPONPUOOPOB;

- 110 TabJIuIle OMpPEIeTUTh HanboJIee MOIXOIAIIEe CEUCHHE KaOes.

CymMmapHasi MOIITHOCTh 3JekTpornpubopoB (P, BT) Bemmcnsercs kak cymma
MOIITHOCTEHN OTAENBHBIX MPUOOPOB, KOTOPHIE MOTYT OBITh BKJIFOUEHBI OJTHOBPEMEHHO.
JlaHHbIE O MOIIHOCTH KaXXJO0ro JJIEKTPUUYECKOro mnpubopa yKa3bIBaIOTCA B €ro

NacIopTe, PyKOBOACTBE 110 3KCIUIyaTallUU U T.II.

Pacuer cunmbi Toka (I, A) mporTekaromero mo KaOedr MPOBOAUTCS TIO

bopmymnam:
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11 onHo(azHou cetn HanpspkeHueMm U =220 B
= P%e
[U-cos@

Jutst Tpexdasznoi cetu Hanpsbkenuem U = 380 B
P

;. B
m'{?TDT-CDEE,E?

JUTSL OBITOBBIX AJIEKTPONIPUOOPOB cosP = 1.

K, — Ko3(ppuuueHT oIHOBPEMEHHOCTH, T.€. Kakas 4acTb NMPUOOPOB MOMXKET
OBITh BKJIFOUEHA OJIHOBPEMEHHO.

JInsi MOBBIIIEHUsT TOKapHOM O€30MacHOCTH, B pacyeTe IJisi 4acTHOro Joma
(KBapTUpPBI) MOKHO TPEIANOJ0XKHUTb, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIIOUYEHBI BCE AJIEKTpUUECcKue NpruOopsl U NpUHATH Koadduuuent K, = 1.

3Has BEIMYMHY TOKa, CEYEHUE TMpoBOJAa HAXoHAT 1o Tabmune 6.
Ecnu okaxkercss yTo pacyeTHOe U TaOJIMYHOE 3HAYEHHUsS] TOKOB HE COBIAJAIOT, TO B

ATOM cllydae BBIOMpArOT OiKkaiiiee OoJbllee 3HAYCHUE CEUCHHsI TOKOTIPOBOISIIEH

JKUJIBI KaOes.

Tabmura 6
Br160p cedeHnsa mpoBoJa 110 BEJIMIMHE TOKA
Ceueryie MenHble )kUIIBI TPOBOOB U Kalenen
TOKOIIPOBOIAILEH Hanpsoxenue, 220 B Hampsokenue, 380 B
HKUITBL, MM TOK, A MOIIHOCTh, KBT TOK, A MOIIIHOCTh, 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 70 154 50 33,0

16 85 18,7 75 49,5

25 115 25,3 90 59,4

35 135 29,7 115 75,9

50 175 38,5 145 95,7

70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
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Ceuenie MenHbie KUJTbl MPOBOJIOB U Kabemnei
TOKOIPOBOIAILEN Hanpsixenue, 220 B Hamnpsixenue, 380 B
KIITB, MM’ TOK, A MOIIHOCTb, KBT TOK, A MOIIHOCTb, KBT
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

Ecniu B 1oMe HMMEIOTCS MOIIHBIE SJIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocrapisger Oonee 1,5 kBT, mis uX MOAKIIOYEHUS PEKOMEHAYETCS HCIIOJIb30BaTh
OTZIEJIbHYIO JIMHUIO.

YacTo npuxoauTCs pemaTs 00paTHYIO 3a7a4dy, KOrjaa i U3BECTHOIO CEUeHUs
NPOBOJHUKA, TMPOJOKEHHOIO B JIOME WIH KBapTUpE, HEOOXOAUMO HaWTH
MaKCUMaJIbHO JOIYCTUMYIO Harpy3ky. B aTom cimydae, mo tabnuuam [l JaHHOTO
CEUYEHMs] TOKOIPOBOJALIEH >KHJIbI KaOesis HaxoJIWM MaKCHUMaJIbHO JOIMYCTUMYIO
Harpy3Ky. 3aTeM 3Hasi MOIIHOCTHU AJIEKTPUUECKUX MPUOOPOB, OMpEAEIIaeM, KaKue U3
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIFOUEHBI B CETb.

CrnemyeT MOMHUTh, YTO MAaKCHMAJIbHBIA JIOMYCTUMBIA TOK JJISI CTaHIAApPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JETUHN (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[TosToMy BKIIOYAaTh B OJHY PO3€TKYy WM MOAKIOYATh K OJHOMY BBIKIHOYATEIIO

Harpy3ky oosiee 16 A, uto 1st oHOGA3HON CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. JeiicTBus 110) o0HapyXeHAN aBapUIHOTO pexuMa
B DJIEKTPO0OOpYyIOBaHHH

ABapuitHbIll pexUM pabOThl IKCILTyaTHUPYEMOTO 3JIEKTPOOOOPYIOBAHUS MOMKET
NPOSIBIISITHCS. B BUJE CPAOOTKH armapaTroB JEKTPUUECKOMN 3allUThl CETH, N3MEHEHUS
[[BETa TEPMOHMHIMUKATOPOB, OOHAPYKEHHsS 30H aHOMAJIBHOTO HAarpeBa 3JIEMEHTOB
AIIEKTPOOOOPYIOBaHMS TPH TEIUIOBU3MOHHOW JMAarHOCTUKE, CPaOOTKH JATYMKOB
TepmocucteM. Kpome Toro, 06 aBapuiiHOM pexxume padoThl JIEKTPOIpHOOpa MOXKET
TOBOPUTH TOSBIICHHWE HA €T0 MOBEPXHOCTH, IIHYpE M BUIKHA MUTAHUS OILIABICHHM,
nedopMaIui Kopiyca, BOSHUIKHOBEHHH TpU paboTe HEXapaKTEPHOTO IIIyMa U 3amaxa
TUTaBSIIIEHCST N30JIALINN.

[Tpu3Haku aBapuifHOTO peXrMa pabOThI ANEKTPOOOOPYIOBAHUS U ACUCTBUS TPU

uX OOHApyKEHUU MPEICTaBIICHbI B TabuUIIe 7.
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Tabmuma 7
ITpuszHaku aBapuitHOTO pexkuMa paboTHI AIIEKTPOOOOPYIOBaHUA M ACHCTBHA IPU X OOHApYKEHHH
IIpu3Hak aBapUHHOIO pexuMa Bo3moxHas npuauHa PexoMeHayeMEIe OECTBUA
Cpabotan aBToMarndeckuil | KopoTkoe 3amblKkaHHE B LIEIIN. Oran 1.
BBIKJIIOUYATEIb Ileperpyska B nemnu. - YCTaHOBMTh KakoOil TuI  ammapara 3alluThl  cpaboTal
(aBTOMaTH4ECKUI BBIKJIFOYATEIb, YCTPOUCTBO 3aIIUTHI
Cpaborano YCTPOHCTBO 3alIUThl | YTedKa ToKa. muddepeHInanbHOro TokKa, yCTpOHCTBO 3alUTHI OT NEPEHANPSKEHMS,

mddepeHnnanbHOro ToKa

YCTPOMCTBO 3aIIUTHI OT AYTOBOTO MPO0Os (MCKPEHHUS)) UITH TI0 KAKOMY
KaHaJy IPOU30ILI0 cpadaThiBaHUE, €CIU MPUOOP KOMOMHUPOBAHHBIH,

T.€. 00bEeIUHSACT B ceOe ABa U OOJiee TUIIA 3aIlMThI,

- YCTaHOBUTh OOCTOSITENIbCTBA TMPHU KOTOPBIX  IPOU3OILIO
oTkiodeHue. YTo mpou3onuio mpen OTKIoYeHHEM (MOIKIIOUYEHHE
WU OTKIIFOYCHHE MOTPEeOUTENs, MEPIIAHKE CBETa, aHOMajIbHas paboTa
anekTpornpubopoB u T.mm.)? Kakuwe Harpy3ku OBLIM TOIKIIOYCHBI U

Cpaborano yctpoiicTBO 3amuThl  OT | [lyroBoi

JyTOBOTO MPO00s (MCKPEHHST) npo0oii(rocneaoBaTeIbHbBIH,
MapajuleNbHBI, Ha  3EMIII0)
WIJIN UCKPEHUE.

Cpabortano yctpoiictBo 3amuthel 0T | [lepenanpl HanpsKeHUs

nepeHanpsHKeHUs

Oobuin B pabore? Korga u ckoiabko pa3 cpabaThlBaIM ammaparsl
3aI[UATEI?

- IIPOBECTH BU3YaAJIbHBIH OCMOTpP 3J1EKTPO0OOpYyNOBaHUS (ILIHYPBI
MUTAHUS, PO3CTKH, BBIKIIOYATENM, KOHTAKTHBIE  COCAWHCHHMS,
COEJMHUTENIbHbIE KOPOOKH, JIEKTPONPUOOPHI) HAa HAIWYME BUAUMBIX
MOBPEXJICHUN (M3MEHEHHE IIBETA WJIM OIUIABJICHHE HM30JISIMHU, CIEIbI
TEPMUYECKOIO BO3ICHUCTBUS B pe3yJbTaTe KOPOTKOIO 3aMbIKaHUS,
UCKPEHMUS, IEPETPY30K);

- €CJIM IPU BU3YaJBbHOM OCMOTPE OOHApy’>KEHbI HMOBPEXKIECHUS, TO
HEOOXOIMMO TMPUCTYMUTh K YCTPAHEHUIO TIPUYMH BBISBICHHBIX
HOBPEXICHUH u PEMOHTY (3ameHe) HOBPEXICHHOTO
3JEKTPOOOOPYA0OBAHMUS;

- €CJIM IIPU BU3YaJIbHOM OCMOTPE MOBPEXkAECHUS HE OOHAPY>KEHBI, TO
HE00XO0IMMO MPEUTH K 3Tarmy 2.

Oran 2.

[IpoBeputs HaIeKAaITYIO pabOTy anmapara 3aiuThl.

- JUIsl yCTPOWCTBA 3aILUTHI OT NEPEHANPSKEHHUs U3MEPUTh 3HaUCHUE
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IIpu3Hak aBapUHHOIO peXHMa

Boamoxnas npuauHa

PexomeHyeMEle OeHCTBAA

HaIpsDKEHUs NUTaoIed ceTd. Ecioum  3HaueHHWe  MNMTAaoLIEro
HAIpPsDKEHUS. CETH BBIXOAMT 3a JMala3oH YCTaBKM amnmnapara (HHxKe
HIDKHETO Ipejesia WK BBIIIE BEPXHEro), To mpobiema B cetu. Ecnu
3HaYEHHUE MUTAOIIEr0 HANPSLKEHUS CETH JIKUT B JUara30He YCTaBKH,
TO amnmnapaT 3alUThl HEUCIPABEH U €ro HEOOXO0JMMO 3aMEHHUTh;

- g YCTpoOHCTBa 3amuThl JAud@epeHnualIbHOrO0 TOKa B
COOTBETCTBHM €O CTaHAapTamu [7, 8] B KOHCTPYKIHUH JOJKHO OBITH
MPEeyCMOTPEHO  TECTOBOE  YCTPOMCTBO  (KHOMKa),  KOTOpOE
obecreynBaeT NPOBEPKY pabOTOCHOCOOHOCTH ammapaTa. Takke
MO>KHO IPOBEPUTH pPabOTOCIIOCOOHOCTh YCTPOWCTBA C MOMOUIBIO
npUOOPOB MPOBEPKU U U3MEPEHUS NAPAMETPOB YCTPONCTB 3aLUTHOTO
oTkitoueHus. Eciu anmapar 3amuThl HEMCIPaBEH, €ro HeoOXO0JIUMO
3aMEHUTD.

- JUISl YCTpOMCTBa 3alllMThl OT JAYyrOBOro mpoOOs HPOBEPHUTH
paboTOCIOCOOHOCTh ~ ammapaTta B COOTBETCTBUUM C HMHCTPYKIUEH
3aBojia-u3rorosutels. Hanpumep, ¢ OMOIIBIO TECTOBOIO YCTPOMCTBA,
BXOJISIILIET0 B KOMIUIEKT MOCTaBKM MpUOOpa, MPHU MOMOIIM TECTOBOU
KHONKU ¥ T.1. Ecnu anmapaT 3amuThl HEHCIpaBeH, €ro He0OX0AUMO
3aMEHUTD.

- TUISt aBTOMATHUYECKOTO BBIKJTFOYATENS IIPOBEPUTH
paboTOCIOCOOHOCTD MeXaHHu3Ma pacuerieHus. Bssectn
ABTOMATUYECKNN BBIKIKOYATENb PYKOW M IOCIE OTKIIOUYNTh ero. IIpu
OTKJIFOYEHUH JTOJIKEH OBbITh CIIBIIIEH XapaKTEPHBIH LIETYOK.

Ecin  anmapaTtsl  3J€KTpUYECKOM — 3alllUThl  UCHPABHBI,  TO
HE00X0IMMO MEPelTH K JTamy 3.

Oran 3.

[IpoBepka mpucoeTMHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- TPUCOEIUHATH K DJIEKTPUUECKON LEend MOOYEepeaHO IO OJIHOM
Harpyske, KOHTPOJIHMpPYs cpadaThIBaHUS allapaToOB 3alUTHI;

- P BBISIBJICHUU HArpy3KH, BbI3bIBarollel cpabaThIBaHKE arapara
3aIlUTBI, BBIBECTH HArpy3Ky U3 HKCIUTyaTal[|H.

Pe3ynbpTarhl  NpOBEpKHM, A  TaKXKe€  BCE  IPOBEACHHBIC
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IIpu3Hak aBapUHHOIO peXHMa

Boamoxnas npuauHa

PexomeHyeMEle OeHCTBAA

npopUIaKTUYeCKUEe M PEMOHTHbIE  paboThl  JOJKHBI  OBITH
3a(pMKCUPOBAHBI B KypHAJIE.

TepMOI/IH}II/IKaTOp HU3MEHWII OBET

[Teperpy3ka uemnu.
Il1oXx0oM KOHTAKT.

- BriBecTu a51eKTpo0OOpy10BaHNE U3 SKCILTyaTallUN;

- YCTAHOBUTH OOCTOSITENILCTBA, MPU KOTOPBIX MPOU3OIIEN MEperpen
(kakwe HaArpy3Kd OBUTM TOAKIIOUEHBI W OBUTM B paboTe, mpH
BO3MO>XHOCTH H3MEPUTHh IPOTEKAIOUMI TOK C LEIbI0 BBIABICHUS
MePETPY3KH).

- TPOBECTH BH3YAJIbHBIH OCMOTpP 3JEKTPOOOOpYyNOBaHMSA, Ha
KOTOpBIi  HaHECEeH TEPMOMHIUKATOp HA HaJW4YM€ BHIUMBIX
MOBPEXKACHUN (M3MEHEHHME I[BETA MM OIUIABJICHHE W30JIALUU, CIIEIbI
TEPMHUYECKOTO BO3JEUCTBUS B pe3yJibTaTeé KOPOTKOTO 3aMbIKaHUS,
UCKpPEHUS, IEPETPYy30K);

- €CIIM MpU BU3YaJIbHOM OCMOTpPE OOHapy>KEHbI MOBPEKIACHHS, TO
HEOOXOMMO MPUCTYMUTh K YCTPAHEHUIO TIPUYMH BBISBICHHBIX
MTOBPEXKICHUMN u PEMOHTY (3ameHe) MTOBPEXKIEHHOT O
3JIEKTPOOOOPYI0BAHHS;

- €CIIM MpPHU BU3YAIBHOM OCMOTpE MOBPEXACHUS HE OOHAPYKEHbI —
MPOBECTU OIICHKY €ro COCTOSIHUS M BBINOJHHUTH NMPO(UIAKTUYECKHE
paboTHI;

- YAAQJIUTh CTapblii TEPMOUHANKATOP U HAHECTU HOBBIH.

B kxypHane ykazaTb naTy oOHapyXeHHs IeperpeBa, MNPUYUHY,
NpoBe/IeHHbIE paboThl (PEMOHT, 3aMeHa, MPodUIaKTUIECKHe paboThl),
JaTy HAHECeHMs] HOBOTO TEPMOMHJMKATOPA, COCTOSHUE HOBOIO
TEPMOHMHIUKATOPA (I[BET, TPalyMpOBKA U.T.II.).

Ilomyuyen curHan IoxapHOW OIIACHOCTH
OT TEPMOCUCTEMBI

[Teperpy3ka.
IImoxoi KOHTaKT.

B ciydae nonydeHus cursana o rneperpese:

- YCTaHOBMTb MECTO, I'/Ie IPOU30LLIO CpadaThIBaHUE JATUHKA;

- 3aUKCHUpPOBAaTh B JKypHAJe BpEeMs, MECTO M HAaWMEHOBAHHE
3JIEKTPOOOOPYI0BAHUS, HA KOTOPOM MPOU30IILIO0 CpabaThIBAHUE;

- TPOM3BECTH OCMOTp OOOpYIOBaHHUS, IO MPUYUHE KOTOPOTO
IIPOM301IIO cpabaThIBAHUE CUCTEMBI,
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IIpu3Hak aBapUHHOIO peXHMa

Boamoxnas npuauHa

PexomeHyeMEle OeHCTBAA

- 10 pe3yJibTaTaM OCMOTpA, B ClIy4yae BBISBICHUS HEHUCIIPABHOCTH,
NPOBECTH PEMOHT, TEXHHYECKOE OOCIY)XHMBAaHHE WM 3aMCHY
3JIEKTPOOOOPYI0BAHHS;

- Ipu HCO6XOI[I/IMOCTI/I 3aMC€HHUTh JaT4YUuK C COOTBCTCTBYIOHIeﬁ
OTMETKOI1 B )KypHAJe.

IIpu  mpoBeneHMM  TEIUIOBU3MOHHOU
JUarHOCTUKH OOHAapyXeH aHOMAaJIbHBII
HarpeB 3JeMEHTa JIEKTPO00OpyI0BaHUS

IIeperpyska.
IImoxoi KOHTAKT.

I[Ipu oOHapyXeHHHM aBapUHOTO TMOXKAapPOOMAcCHOTO JedeKTa
AJIEKTPOOOOpPYAOBaHNE HEOOXOJAMMO HEMEIJIEHHO BBIBECTH U3
AKCIUTyaTaIlid | IPOBECTH PEMOHTHBIE PaOOTEHI.

ITocne YCTpaHCHUS HEHCITPaBHOCTEH, TTPUBEIITIX K
BO3HUKHOBEHHUIO Je(heKTa, PEKOMEHIYeTCs IMPOBECTH MOBTOPHOE
TEIJIOBU3NOHHOE 00CIeI0BaHNE JAHHOIO 00BEKTA.

Pe3ynbpTathl MOBTOPHOW JMArHOCTUKH 3aHECTH B MPOTOKON C
yKa3aHUEM MPOBEACHHBIX PEMOHTHO-TIPO(DHIAKTHUECKUX padoT.

PekoMeHayeTcss TpPOBOAWTHL  BHEIJIAHOBYIO  TEIUIOBU3HOHHYIO
JUATHOCTUKY OTJIIETBHBIX DJIEMEHTOB 3JIEKTPOOOOPYIOBAHUS TIOCIE
KQKJOT0 UX PEMOHTA WJIH 3aMEHBI.

Pe3ynbTaThl BHEMIAHOBOM JMArHOCTHKUA 3aHOCITCS B MPOTOKOI C
yKa3aHUeM MPUYUHBI 00CTIeT0BaHuSI.

IIpu pabote nsnexTpuyeckoro mnpudopa
HaONOlaeTCsl HE XapaKTepHBIM IIyM,
3anax IJaBsencs U30JIALHH.

Ilepenans! HanpsKEHUS.
Hapymenue MpaBUI
9KCILTyaTalyu.
HewucnpaBHocTtb
ANEeKTpoIprudopa

OTKIIIOYUTD NEKTPONIPUOOD OT CETH.

OcMoTpeTh TprbOp HA HATUYKME HEUCITPABHOCTEH (OIUIaBIICHHUE WITH
MOBPEXICHUE M30JSIMK MUTAIOLIETO MIHYpa, JeopManus Kopiyca u
T.J.).

I[Ipu oOHapyXeHMH HEUCHPABHOCTH BbIBECTH MpuOOp U3
IKCILTyaTaIiH.

[IpousBecTy peMOHT WJIM 3aMeHY pubdopa.
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3axroueHHe

JIisi TIOBBINIEHUS YPOBHS TMOXKApPHOW OE30MAaCHOCTH OOBEKTOB KHJIOTO
CEKTOpa M OOIIECTBEHHBIX 3AaHUN HEOOXOIUMO MPOBEACHHE MEPOIPHUSTUH 10
nporIakKTHKE MOXKApPOB OT SJIEKTPOOOOPYIAOBAHUS, B TOM UHCIE HA OCHOBE
COBPEMEHHBIX BO3MOXXHOCTEH BEJCHUS MOHUTOPHUHTA COCTOSIHHS TOXKapHOMN
0€30MaCHOCTHU, IKCIUTYaTUPYEMOT0 JIEKTPOOOOPYIOBAHUSI.

K HUM OTHOCHTCS CHCTEeMAaTHUECKH MOHUTOPHUHT MOKapHOW 0€30MMacHOCTH
AKCILTyaTHPYEMOTO AJIEKTPOOOOPYIOBAHUS JKHIBIX M OOIICCTBEHHBIX 3MaHHH C
MPUMEHEHUEM COBPEMEHHBIX TEXHHUYECKUX CPEJCTB, & MMECHHO TEIIOBH3MOHHAS
JTMArHOCTHKA, TPUMCHCHHE TEPMOWHIUKATOPOB JUUIS BBISBJICHHS aBapUHHBIX
Y4acTKOB 3JIEKTPOYCTAHOBOK. Takxke HEOO0XOJUMO BHEAPATh B IIUPOKYIO
MPAKTUKY HOBBIC ammaparhl 3alIUThI JIEKTPUUECKUX CETEH — YCTPOMCTB 3allUThI
OT JyrOBOTO TIPOOOSI U TepEHAIPSKEHUSI.

C 1enpi0 TOBBINICHHWS  TOXApHOW  OE30MAaCHOCTH  JKCIUTYyaTHPYEMOTO
AIEKTPOOOOPYIOBAHUS JKMIJIBIX M OOIIECTBEHHBIX 3/IaHHM, MPOPUIAKTHICCKUM
OCMOTpaM JOJKHBI TTOJABEPTATHCS BCE DJIEMEHTHI SJIEKTPOYCTAaHOBOK.

Meron mpouIaKTHKKA JODKEH BBIOMPATHCS HUCXOAS U3 TEXHUYECKUX
BO3MOXKHOCTEH, y/I00OCTBa BEJEHUS OCMOTPOB U 0O€30MaCHOCTH OOCIIY>KHBAIOIIETO
nepcoHana. Bo3MOXXHO NpUMEHEHHE pPa3HBIX METOJAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH DKCILTyaTaIlHH.

CodeTaHune HECKOIBKHAX METOJIOB MPOPUITAKTUKH ITO3BOJIIET Ooiee 3(pPEeKTUBHO
MPOBOJIUTEH MPO(PHIAKTUKY TTOKAPHON OE30IMaCHOCTH 3JICKTPOOOOPYTOBAHUS JKHIIBIX
1 OOIIECTBEHHBIX 31aHUM.

[IpumeHsis COBOKYIMHOCTbh Pa3IMYHBIX METOJIOB MOXXHO MOCTPOUTH CHUCTEMY
MOHUTOPUHTAa W TPODPHUIAKTHKKA TMOKAPHOHW OMACHOCTU  IKCIUIyaTUPYEMOIO
AJIEKTPOOOOPYIOBAHUSA, OTPAXKAIOIIYI0O COCTOSHHME IOXKApHOW  0e30macHOCTU
AIIEKTPOYCTAHOBOK W  TO3BOJIAIONIYIO OCYIIECTBISITH €0  MPOTHUBOIIOKAPHYIO

PO IITAKTHKY.
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[Ipunoxenue

Omnucanue TEXHHIECKUX CPEICTB NpeIyIpeKICHAI U MPOPUIaKTHKH II0XKapOB
OT 3JIeKTPO0OOpYIOBaHUSA

ABroMarmdeckue BrIkmogaTenn (AB)

ABTOMATHUYECKUIl BBIKIIOYATENIb WU nmpome T1oOBOpPsA «aBTOMaT» - 3TO
KOMMYTAlIMOHHBIN anmapar, NpeaHa3HaYeHHbIN U 3alIAThI AJIEKTPUYECKON CETU OT
CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMbIKaHUM U MEPETPY3O0K.

ABTOMAaTHYECKHE BBHIKIIOYATEIN OBIBAIOT C QJICKTPOMArouTHBIM PAaCHCIINTCIICM
JalumarmumM QJICKTPUICCKYIO Oerb OT KOPOTKOIo 3aMbIKaHHUA nu
KOM6I/IHHpOBaHHBIM PaCOCIIMTCIICM — KOr'Ja JOIIOJIHHUTCIBHO C 3JICKTPOMAIrHUTHBIM
pacuCimTeiicM IMPUMCHACTCA TEIIOBOU pPacucImTeIib, samnmafomnﬁ oerb OT

Neperpy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI JUIsl MOAKIIOYEHHUS;3 - MOJIBMKHBIM KOHTAaKT; 4 — HENOJBMKHBIN
KOHTAaKT; 5 - qyroracuteibHas kamepa; 6 - THOKUI NPOBOAHUK (IPUMEHSETCS AJISl COSAUHEHUS
MOJIBUKHBIX YacTeld aBTOMATHYECKOTO BBIKIIOUATeNs); 7 - KaTylIKa »3JIEKTPOMarHUTHOTO
pacuenuTens; 8 - CepACYHHMK 3JIEKTPOMArHUTHOIO pacUenuTess; 9 - TeIIoBOW paclenuTellb
(Oumetanyeckas mwiactuHa); 10 - Mexanusm pacrenurens; 11 - pykosTka ynpasienus; 12 -
(duxcatop (s kperienus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclieNUTENIEM
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B cootBerctBuu ¢ TpeboBanusimu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 OBITOBBIE AJIEKTPOCETH JOJKHBI OBITH 3aIUIEHBI OT KOPOTKHX
3aMbIKAaHUWA W Teperpy3ku. [losToMy Ui 3alIuThl 3JEKTPOMPOBOAKH KHWIBIX U
OOIIECTBEHHBIX 3JIaHMH CIEayeT IPUMEHATh aBTOMAThl ¢ KOMOHMHHUPOBAHHBIM
pacuenuTesieMm.

B aBTOMaTHYE€CKOM BBIKIIFOYATENIE, 32 3aIIUTY LEMH OT KOPOTKUX 3aMbIKaHUU

OTBEYAET DJICKTPOMATHUTHBIM pacuenurenab. OH COCTOMT W3 KAaTyIIKH C
HAaXOJAIIMMCA B €€ LEHTPE CEPACYHUKOM, YCTAHOBJICHHBIM HA CHEHHATbHOU
Npy>KUHE.
B HopManmbHOM pexume palbOThl, TOK, MPOXOJAs MO KaTyIIKe CO3/1aeT
AJIEKTPOMArHUTHOE T0JIE, KOTOPOE MPUTATUBAET CEPACYHUK BHYTPb KATYIIKH.
Cuiibl  3TOTO  IJIEKTPOMArHUTHOTO TOJII HEJAOCTaTOYHO YTOOBI  TPEOJ0JETh
CONPOTHUBIICHUE TMPYXKHHBI, HA KOTOPOM YCTaHOBJICH cepacdyHuK. [Ipu KopoTkom
3aMBbIKAHUM TOK B DJICKTPUUYECKON 1€MW MTHOBEHHO BO3pacTaeT J0 BEJIUYUHBI B
HECKOJIBKO pa3 TMpEBBIIAINICH HOMHHAIBHBI TOK AB, 3TOT TOK KOpPOTKOroO
3aMBIKaHUA, MPOXOAA MO KATYIIKE 3JIEKTPOMATHUTHOTO PACHEIUTENS YBEIUYUBACT
AJIEKTPOMArHUTHOE MOJIE, BO3JCUCTBYIONIEE HA CEPIACUYHUK /10 TaKOM BEIIMYMHBI, YTO
€ro CUJIbl BTATUBAHUS XBAaTAET HA TO YTO ObI MPEOJ0JIETh CONMPOTUBICHUE MPYKUHBL,
MEepEeMENIAACh BHYTPb KATYIIKA CEPJACYHUK PA3MBIKAECT MOJBUKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIOYATENsl, OOecTouMBasi  Ielb.  DJIEKTPOMATHUTHBINA
paclenuUTeNb OTKIOYAET AIEKTPUUYECKYIO ENb 3a J0JU CEKYH/IBI.

3ammTy DJIEKTPUUYECKOM IeMu OT Teperpy3ku OOeCreyuBaeT TEIIOBOU
paclenuTesib aBTOMaTHYECKOTO BBIKITIOYATES.

ITeperpy3ka MOKET BO3HUKHYTh npu BKJIFOUCHUH B CeTh
AIEKTPOOOOPYIOBaHUS OOIIEl MOIIMHOCTHIO MPEBBIIIAOIIEH JTOMYCTUMYIO Harpy3Ky
Il JAHHOM CETH, YTO B CBOKO OYEPEIb MOXKET IPUBECTH K INEPETPEBY MPOBOJIOB
Pa3pyLICHUIO U30JISILUU JICKTPONPOBOJAKN U BOSHUKHOBEHHIO TTOXKApA.

TemoBo#t pacuenuTens MPEACTABISET COOOW OMMETANIMYECKYIO IUIACTUHY,
T.€. OH COCTOUT U3 JIByX CIASHHBIX IUIACTUH W3TOTOBJICHHBIX W3 Pa3HbIX METAIJIOB,
UMEIOIINX PAa3HBIA KOYPPUIIMEHT pacCIIUPEHUs ITPU HarpeBe.

[Ipn mpoxXoXI€HHH N0 OMMETAIIMYECKON IJJACTUHE TOKA IPEBBILIAOIIETO
HOMMHaJbHBIA TOK AB 1mactuna HarpeBaercs, pyu 3TOM OJIMH METAJUT PACIIUPSAETCS

ObIcTpee Apyroro. JTO MPUBOJIUT K HCKPUBJICHUIO OUMETAJIMYECKOW IIACTUHBI.
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[Ipy HCKpUBJICHMHM OHAa BO3JCHCTBYET Ha MEXaHU3M pPaClUENUTENsI, KOTOPBIHA
Pa3MBbIKaET MOJBUKHBIA KOHTAKT.

Bpems cpabaThiBaHHS TEIJIOBOTO PACHEIHTENS] 3aBUCHUT OT BCIHYHMHBI
MPEBBINICHNS MPOTEKAIOIIET0 B 1€MW TOKa HaJ HOMUHAJIBHBIM TOkoM AB.
Yewm Oostbilie 3TO MPEBHIIIICHUE, TEM ObICTpee CpaboTaeT PACIICTTUTEb.

Tokn yCTaBOK aBTOMATUYECKUX BBIKIIOUATENICH, CIyXalluX [JIs 3allUThl
OTJIEJIbHBIX YYaCTKOB CETH, CJEAYyeT BbIOMpaTh MO BO3MOXKHOCTU HAWMEHBIIUMU
M0 pacueTHbIM TOKaM OTHUX YYaCTKOB WJIM [0 HOMHHAJIBHBIM  TOKaM
AIEKTPONPUEMHUKOB, HO TakK, 4YTOOBI amnmapaTbl 3alllUThl HE OTKIIOYaIH
AIIEKTPOYCTAHOBKH TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBbIE TOKH, MHUKH
TEXHOJIOTUYECKUX HArpy30K, TOKU IIPU CaMO3aIyCKe U T. 11.).

Crnenyet oOpaniaTh BHUMaHHE Ha MAPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKe yKa3bIBarOTCS:

- MOJICJIb AaBTOMATHUYECKOT'O BBIKJIFOYATEJIS;

- HOMHUHAJIbHBIN TOK - MAKCUMAJIbHBIA TOK 3JICKTPUYECKOW CETH, IPU KOTOPOM
ABTOMATHYCCKUH BBIKIIOUYATEIb CIIOCOOCH UIMTENIBHO pabdoTaTh 0e3 aBapUiiHOIO
oTkJtoYeHus 1enu. CTaHaapTHbIE 3HAYCHUS HOMHHAJIBHBIX TOKOB aBTOMATHUYECKHX
BBIKJIIOUATENICH JUIS CeTel »KUIbIX M 00mecTBeHHbIX 3nanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIPHOE HAINPSHKEHUE - MAKCUMAJIbHOE HalpsbkeHue ceth B BoubTax,
Ha KOTOPOE PacCUUTaH aBTOMATUYECKUIN BBIKJIIOYATEIb;

- TIpe/iesibHasl OTKIII0YAroas CIOCOOHOCTh aBTOMATUYECKOTO BBIKJIFOYATENS -
MaKCUMAJIbHBIH TOK KOPOTKOTO 3aMbIKaHUsi B AMIEpax, KOTOpPbIA CHOCOOCH
OTKJIIOUUTH JaHHBIH AB COXpaHWB IpH 3TOM CBOI pabOTOCIOCOOHOCTh. B ciyuae
MIPEBBIIIIEHNUST TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHMsS YKa3aHHOW TMIPeaesIbHOM
OTKJIIOYAIOIIEH CIIOCOOHOCTH BO3HHUKAET BEPOATHOCTh OIUIABICHHUS TIOJBUKHBIX
KOHTakTOB AB U UX npuBapuBaHus APYT K APYyry, T.€. Bbixoaa AB u3 ctpos.

- XapaKTepHCTHKa cpabaThbIBaHHWS - OIpeIeseT auara3oH cpadaThiBaHUs
ANeKTpOMarHuTHoro pacrenurenas AB. XapakrepucTtuka cpaOaThbIBaHHS HMEET
OykBeHHOe oOOo03HaueHue. JImsi 3amuThl  DIEKTPUYECKUX CETeH OJKUJIBIX U

OOIIECTBEHHBIX 3/1aHU Yale Bcero npumenstorcss AB ¢ xapakrepuctukamu B, C, D.
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1- HaumeHoBaHue n cepus

2 - HoMnHanbHoe HanpsxeHune

3 - Bpema-TokoBas xapakTtepucTuka

4 - HOMMHaNbHasa 4acrora

5 - HOMMHanbHasa OTKAOYaALWAA CNOCOHHOCTb
6 - TokOoBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTEePUCTUKH cpabaThIBaHUS B COOTBETCTBHH ¢ [12] mpeacraBieHs! B Tabmule 1.

Tabmanma 1
Jlnana3zoHbl TOKOB MTHOBEHHOTO PACIICTUICHHUS
XapakTepucTuka cpadbaTbIBaHMsI Jnana3oH
(tun AB)
B Csoimie 3 I, 10 5 I, BKIIOUATENBHO
C Csoiie 5 I, no 10 I, BKIIIOYUTETBEHO
D Csoie 10 I, no 20 I, BKIIFOYHUTEIBHO

I, - HoMuHaAJIBHBIN TOK AB.

BpiO0op aBTOMAaTHYECKOTO BBIKJIIOYATES! OCYLIECTBISETCS MO CIEAYIOUUM
rapameTpam:

- MO KOJIMYECTBY MOJOCOB. OHO- U ABYXIOIOCHbIE AB mpuMensitoTcs s
onHo(da3HoOM ceTH, a Tpex- U YeTbipexnoiitocHbie AB - B Tpexda3zHoii cetu;

- 10 HOMUHAJIbHOMY HanpsipkeHuto. HomuHanbHOe HampsbkeHue AB 10MKHO
OBITH OOJIBIIIE WJIM PAaBHO HOMHUHAJIBHOMY 3HAUCHHUIO HAIPSDHKCHHS 3alllMIIacMOi UM
LICIH;

- M0 XapaKTEePUCTHUKE cpadaThIBaHUs. XapaKTEPHUCTUKY cpadaThiBaHus AB

MOXHO BBIOpATh corjaacHo Taosmie 1;
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- IO HOMUHAJIBHOMY TOKY. OmnpenenuTh HeoOX0AUMbI HOMHUHAIbHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HNJIH 110 CCUCHHIO KHMJI KaoeJs.

VcTpoiicTBa 3amuTHOrO OTKIHOYeHUA AU depenmmansaoro Toka (YIT)

YCTpOICTBO 3aIlIMTHOTO OTKIIOYEHUs Au(PepeHInanbHOro ToKa WM, Kak
4acTO TOBOPAT, «Y30» - 3TO KOMMYTAalMOHHBIA amIapar, NPEeIHA3HAYEHHBIA I

3alIUThI BHGKTpI/IquKOﬁ HCTIN OT TOKOB YTCUKHU.

1 — mudupepenumansHBIA
TpaHcdpopMmaTOp TOKA;

2 — NOPOroBLIi INMEMEHT;

3 — MCMOJMIHHTENLHBIH

MEXAHHM3IM;

4 — pens TeCTHPOBAHMWA

5 — CHJIOBBIC KOHTAKTHI;

6 —3aALMTHLIH KOHTAKT

LernH TeECTHPORBAHMSA

T — kHonka «TecT»;

R — TecToBBIii pe3ucTop;

1,2, N — knemmer Y30,

UR3

Pucynox 3. [Ipunnun padotsr YT

TOK yTe€4ykH — 3TO TOK, NPOXOIAIIMNA IO HEXKEJIATEIbHBIM, B HOPMAJIbHBIX
YCHOBUSAX DKCIUTYaTallUK, IIPOBOJALIMM ITYTSM.

B HopmanbHOM pexume paboThl 3JIEKTPOYCTAHOBKH, JJIEKTPUUYECKHI TOK
IIPOTEKAET 4Yepe3 IPOBOJAHUKHA BHYTPHU HEE, KaK NPELYCMOTPEHO KOHCTPYKLIHEH.
OT npyrux TOKOMPOBOMSIIMUX 3JIEMEHTOB KOHCTPYKUMHU (METaUIMYECKHE KOpIyC,

pamMa, Kapkac), MPOBOJHUKHU OTJICJICHbl HW30JSUEH, COMPOTUBJIECHHUE KOTOPOU HE
MTO3BOJIAET CO3AAaTh MIEKTPUUYECKYIO LEITb.



Pucynok 4. [Ipumep konctpykuuu YT

Ecin mo kakoil-ro mpuumHe (HIOBPEXAECHHE, BIAXKHOCTh, TOKONPOBOSIIAS
ObUIb U T.I.) CONPOTHUBIECHUE M3O0JSLUUU YMEHBIIMIOCHh, HA KOpPIYyCcEe WIH APYTUX
TOKOIPOBOJISIINX 3JEMEHTAaX yCTaHOBKU MOsBIsieTcsl noreHuuan. Cam no cede TOK
YTEUKU HE BO3HHUKHET, HEOOXOJUMO CO3AaTh L€Ib, COCAUHSIONIYIO 3JIEKTPUUECKUN
npuOop ¢ MOTEHLMAJIOM Ha KOpIyce C 3eMJIeH WM HeHTpasbio. 3/1eCh BO3MOXKHO
HECKOJIBKO BApHUAHTOB.

B nepBoM ciyuae, KOpIyc 3J€KTpOYyCTaHOBKH, HallpuMep, OBITOBOM TEXHUKH,
KacaeTcs METAJUIMYECKOrO IPOBOJHMKA, MMEIOLIEr0 KOHTAKT ¢ 3emiled. B Touke
KAacaHUsl 3aMbIKAeTCs LI€Tb, U BO3HUKAET TOK YTE€UYKHM. ECIM KOHTaKT JOCTATOYHO
HAJEKHBIA, TO CUJa TOKa BO3pPAcCTET JI0 Mopora cpaldaThbIBaHUs ABTOMATHYECKOTO
BBIKJIFOUaTeNsl B IMIUTKe nuTaHus. [lpm cnaboM KOHTAakTe MOXKET BO3HUKHYTH
VUCKPEHHUE, JIOKAJIbHBIA HArpeB TOYKH KACaHUS, YTO NPHUBOAMUT K OIUIABJIEHUIO U
JaJbHEUIIEMY ITOBPEKIACHUIO U30JALHUU IPOBOOB, BO3TOPAHUIO U I10XKApY.

B I1pyroMm ciydae, KOpIyC D3JIEKTPOYCTAaHOBKM HE HMEET KOHTAaKTa ¢
3a3€MJICHHBIMM IIpEIMETAMHU U caM He 3a3emileH. [Ipyu xacaHuu BHELIHMX IaHEIen
YEJIOBEKOM, BO3HUKAET HArpys3ka, T.K. TEJIO YEJIOBEKa SBIIAECTCS INPOBOAHUKOM, U
4yepe3 Hero IpOTEKAeT JJIEKTpUYECKUM TOK. [lockonbKy compoTuBiieHHE Tela
YeJI0OBeKa BEJIMKO, CHJIa TOKAa HEIOCTaTO4Ha Jjsi cpabaThiBaHHUs aBTOMATHUYECKOTO
BBIKJIFOYATENS] B LIUTKE IUTAHMWS W YEJIOBEK IIOJYy4YaeT AJIEKTPOTPABMY BIUIOTH 0
JIETAJIBHOI'O UCXOA.

Takum oOpazom, YT oOecneuywBaeT 3aliUTy YEIOBEKA OT IMOPAKEHUS
AIEKTPUYECKUM TOKOM U 3aIIUTY OT MTOXKAPOB.

[Mpunun npeiicteus YT cnepyrommii. [Ipu HOpManmbHOM pexume pabOThI

O, Koraa IIOABHKHBIC KOHTAKThI YILT 3aMKHYTHI, HpHMOﬁ TOK OT (i)aSHOFO
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MIPOBOJA MPOXOAUT uepe3 marHutonpooa Y /T, 3aTteM yepe3 Harpys3Ky, B KauecTBe
KOTOpOM BBICTYNAIOT, TOJKIIOUYEHHBIE OJCKTPONOTPEOUTENIM M  BO3BpAIlaeTCA
o0paTHO B C€Th MO HYJEBOMY IIPOBOJHUKY, TaK ke yepe3 marautonposon YT, mpu
3TOM BeJIMUYKMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsamon Tok nmpoxoas uyepe3 marauronposoa YT co3gaer B HeM MarHuTHBIN
IIOTOK, B CBOK oOuepelb OOpaTHBIM TOK TaK € CO3JaeT B MAarHUTONPOBOJE
MAarHATHBIA ITIOTOK TAaKOW K€ BEJIIMYMHBI, HO TaK KaK HalpaBJICHUE TOKOB
IIPOTUBOIIOJIO)KHO, TO U CO3JAaBAEMbIE UMW MATHUTHBIE IOTOKU IPOTHUBOIOJIOXKHBI,
T.€. MAarHUTHBIE ITOTOKM HAIIPABJICHbI BCTPEYHO IO OTHOLIEHUIO JAPYr K APYry H
COOTBETCTBEHHO, IIPU PABHBIX 3HAYEHUSX MPSAMOrO U OOpaTHOTO TOKOB,
YPaBHOBEIIMBAIOT JPYT APYyra, B PE3yJbTAaTe YEro CyMMapHbIiI MAarHUTHBIN MOTOK B
MAarHuTONPOBOAE pPABEH HYI0. Tak Kak CyMMAapHbId MAarHUTHBIM TIOTOK B
MarHUTONPOBO/IE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHOM OOMOTKE TOK HE
MHAYKTUpYyeTCs. [10IBUKHBIE KOHTAKTHI 3aMKHYTHI, JJICKTpUUYECKasl LENb BKIOYEHA
Y HAXOJIUTCS B HOPMAJIbHOM PEKUME pabOThI.

Ecnu B OHOM U3 2JIEMEHTOB JIEKTPUYECKOM LIETIM BO3HUKAECT yTE€YKa TOKA, TO
4acThb  DJJEKTPUYECKOTO TOKAa HA4YMHAET INPOTEKaTh IO  HEXEIaTEIbHOMY
poBoseMy myTH. IIpy 3TOM, 4acTh TOKA ANEKTPUUYECKOU LIETH, ITOCTYIIAIOMas OT
(dazHoro nmpoBoja He OyAeT BO3BpalIaThCs B CETh, & MPOXOAS MO HEXKENATEIbHOMY
NpoBOJALIEMY MYyTH OylnerT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIM OyAeT BO3BpalllaThCsi B CeTh uepe3 MmarnutonpoBoy YT mo HyleBomy
MPOBOJY, OyJE€T MEHbIIE MPSMOIro TOKa, MOCTYNAIOLIEr0 B C€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOI0 MarHUTHOIO TIOTOKA CTaHET OoJibllleé BEJIMYHUHBI OOPATHOTO
MAarHuTHOrO IIOTOKAa, B pe3yJbTare 4ero B MarHuronpoBoge YT cymmapHslii
MarHUTHBIN MTOTOK YK€ He OyJIeT paBeH HYJIIO.

Bo3HMKIINI CyMMapHbI MAarHUTHBIA ITOTOK MHIYKTUPYET JJIEKTPUUECKUNA TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH MPOXOAS Yepe3 MarHUTOAIEKTPUUYECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€PE]lb, Pa3MbIKAET MOJBUKHBIE KOHTAKTbHI
OTKJII0Yas DJIEKTPUYECKYIO LIETIb.

YCTpOICTBO 3alIUTHOTO OTKIIOYeHHUS MU EepeHIINaTbHOTO TOKa HMEET B
o0uxone W JApyrue Ha3BaHUsA, Hanpumep, AU epeHUraIbHbIl BBIKIIOYATEND,
aBTOMATHUYECKUH BbIKIIIOYATENh U (PEepeHInanbHOr0 TOKa, YCTPOHCTBO 3aIIUTHOTO

OoTKJIIO4YeHMs. Takke B pa3IMUHbIX JOKYMEHTAX BCTPEUAIOTCA pa3Hble aOOpeBUATYpPbI
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naHHoro yctpoiictBa, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.

OcHoBHbIMH XapakTepucTukamu Y T sBusitoTCs:

- tun. B 3pannsax moryt npumensatees YT tunma « Ay, pearnpyromue Kak Ha
MIEpEMEHHbIC, TaK U Ha MYJIbCUPYIOLIUE TOKA YTeUKH, WK Tuna «ACy», pearupyrouiue
TOJBKO HA NMEPEMEHHBIC TOKU YTEYKH. VICTOUYHHKOM MyJIbCHUPYIOLIETO TOKA YTEUKH
MOTYT SBJSTbCS CTUPAJIbHBIE MAIMHBI C PETYIATOPAMHU CKOPOCTH, PETYIUPYEMBIE
HMCTOYHHMKH CBETA, IEPCOHATIBbHBIE KOMITBIOTEPHI U JIP.

- HOMMHQJIbHBIA TOK - MaKCUMalbHbIA TOK Ipu kKotopoM YT crnocobHO
JUINTENIbHO paboTaTh, HE Tepsisi CBOWO paboTrocnocoOHOCTh. (CTaHIAPTHBIMH,
HamOoJiee 4YacTO MCHOJb3YEMbIMU 3HAUEHUAMH HOMHHaJIbHBIX TOkoB YT,
UCIIOJIb3YEMbIX B DJIEKTPOYCTAHOBKAaX UJIBIX M OOIIECTBEHHBIX 3AAHHUU SBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- muddepeHIuanbHbIi TOK — MUHUMAIBHBIN TOK yTE4KH, npu kotopom YT
MPOU3BEIET OTKIIIOUCHHE dIEKTpUIecKoi 1ienu. Juddepennmanbupiii TOK — 3TO 01HA
13 TJIaBHBIX xapakrepuctuk Y AT;

- HOMMHAQJIBHOE HAIPSOHKEHWE — HaIlpsDKeHWe ceTu npu kortopom YT
CIOCOOHO JITUTENBHO paboTaTh, HE TEPASI CBOIO PA0OTOCTIOCOOHOCTH;

- poa Toka (TOCTOSIHHBIN WJIM EPEMEHHBIN);

- YCIIOBHBIM TOK KOPOTKOTO 3aMbIKAHUSI — TOK KOTOPBIM KPAaTKOBPEMEHHO
MoxeT Bwliepxkath YJIT 10 MomeHTa moka He cpaboTaeT aBTOMATHYECKUM
BBIKJIIOYATEIb, YCTAHOBJICHHBIN JJIs1 3aIUTHI LIEMU OT KOPOTKOTO 3aMbIKaHUS.

Bri6op VIT npousBoauTCS 1O CIEAYIOIMIMM KPUTEPHUSIM:

- 110 HOMUHAJIBbHOMY HANpPsDKEHUIO U TUIly ceTH. HoMHHanbHOE HampshKeHUE
YT nomxHo ObITH O0JBINIE JIMOO PABHO HOMHUHAIIBHOMY HAMPSHKEHUIO 3alMIIAeMON
uM nenu. [{ns ogHodaszHoi cetn tpedyercs apyxmnoitocHoe YT, mus tpexdaznoi
CETH — YETBIPEXITOIIOCHOE;

- 1o HoMUuHaNbHOMY TOKY. CornacHo [1YD ucnons3zoBanue YT B rpynmnoBbix
JUHUSX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKa, 0€3 JIOMOJHUTEIBHOTO ammnapara,
o0ecrneunBaloIIero 3Ty 3alUTy He nonyckaercs. M3 atoro cinenyet, uto nepen YT
JIOJDKEH CTOATh aBTOMATHUYECKUW BBIKIIOYATEIh WJIM JAPYroil ammapar ¢ (QyHKiueu
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BhIOMPATh HOMUHAIBHBIN TOK

YAT. Ilpu stom HoMuHabHBIM TOK Y/[T nomkeH ObITH OoJble JUOO paBeH
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HOMHUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JI0 HETO aIlrapara 3aiuThl (aBTOMaTHYECKOTO
BBIKJTIOUATEIS] WIIA JIPYTOro anmnapara ¢ (yHKIIMEH 3allUThl OT CBEPXTOKA);

-  mno gubdepenunansHoMy  TOKy.  CTaHmapTHBIMH  BEJIHMYUHAMH
maddepennmanbaoro toka YT sBmsrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennmmanbabiM TokoM 100, 300 u 500 MA NpUMEHSIOTCS IS 3aIIUTHI
oT moXapoB, ¢ muddepeHmumanpbapiMu Tokamu 6, 10, 30 MA - I 3ammTH

OT MOPAKCHUA YCIIOBCKA JICKTPHUICCKHUM TOKOM.

cepus NPOU3BOAUTENL

iy

HOMWHAaNLHbIA TOK
\sm-ss ‘
50 A L

HanpsxeHue
\ o8- S0 cxema
|an 30 MA | J NOAKNIOHEHUS
anJdJEDEHuMaanbrﬁ_..—-—"" / 0603HaYEHMs!

=
BE
YCNOBHBINA TOK KB/ ‘Lll ]
KHONKa «TECT» TeMNepaTypPHLIA AMaNasoH

(cTangapTHas ot -25 go +40)

id
} Tun AC @ - ANA CHHYCOMAANbHOTO
T nepeMeHHoro Toka
1d 4 Tun A - ANA NYALCUPYIOLLErD
m NOCTOSAHHOrO TOKa (W AN CUHYCOMAanb-
——— HOrO NEPEeMEeHHOro ToKa)

t

14 4 Tun B - ANA NOCTOAHHOro Toka (K

AN ANA CHHYCOMAANBHOIO NEPEMEHHOIO
— TOKa U ANA NYyNbCAPYIOLWEro NOCTOAH-
HOrO TOKA)

Q&
4

eS8

Pucynoxk 5. Mapkuposka YT

[Ipumensiemble Tunsl YT (yHKIMOHAIBHO JOJKHBI MPEAYCMaTPUBATH
BO3MOYKHOCTh MPOBEPKU UX pabotocrnocoOHocTH, mpoBepka YT (TectupoBanue)

JUISL KUJIBIX OOBEKTOB JIOJDKHA TMPOBOJUTHCS HE PEXE OJHOr0 pa3a B TPU MecsIia,
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O YeM JIOJDKHA OBITh 3aluCh B MHCTPYKUMU MO SKCIUIyaTallud MPearnpHUsTHs-
M3TOTOBUTEIIS.

YcranoBka YT, pAedcTByrOIIMX  HAa  OTKJIIOYEHHE,  3alperiacTcs
JUISL  DJIEKTPONPUEMHHUKOB, OTKIIOUEHHE KOTOPBIX MOXET MHPUBECTH K OIACHBIM
MOCJIEACTBUSAM: CO3JaHUI0 HEMOCPEACTBEHHOW yIrpo3bl JUIsl JKU3HHU JIIOJIEH,
BO3HUKHOBEHUIO B3PHIBOB, MOXAPOB U T.II.

Jns caHUTapHO-TEXHUYECKUX KAOWH, BaHHBIX U JYIIEBBIX PEKOMEHIYETCS
ycranaBiuBath Y/[T ¢ HOMUHANBHBIM JU(dEpEeHIINATBHBIM OTKJIIOYAIOIIUM TOKOM
no 10 MA, ecnu 1y HUX BbIJIET€HA OTIEIbHAs JIMHUSA, B OCTAJbHBIX CIydasx,
HarpuMep, Mpu NPUMEHEHUU OJHOW JIMHUU ISl CAHUTAPHO-TEXHUYECKOW KaOWHHBI,
KYXHHU U KOpuaopa, cienyer npuMmeHsats YT ¢ HoMuHanbHeIM quddepeHnanbHbIM
OTKJIFOYAIOMUM TOKOM 710 30 MA.

Jns ogHokBapTupHbIX J0oMOB Y/[T ¢ HOMUHanbHBIM Ju(depeHInanbHbIM
OTKJTIOYAIOIIUM TOKOM 110 30 MA pekoMeHIyeTCsl IpeayCMaTpUBaTh JJIsl TPYIIOBBIX
JUHUM, TUTAIONIMX IITENCEIbHbIE PO3ETKU BHYTPU JOMa, BKJIIOYas IMOIBAJIbI,
BCTPOEHHBIE U NPHUCTPOCHHBIC TapaKM, & TAK)KE B TPYIIOBBIX CETAX, MUTAIOLINX
BaHHbIE KOMHATBHI, JyIllIeBble U cayHbl. JlJIsi yCTaHaBIMBAEMBIX CHapYXU
HITETCeNIbHBIX po3eToK ycTaHoBka YT ¢ HoMuHambHBIM auddepeHInaibHbIM
OTKJIIOUaromM TokoM 10 30 MA o0s3aTenpHa.

B 3pmanusx Moryt mpuMeHsThes Y30 Tuma «A», pearupyromme Kak Ha
IIEPEMEHHBIE, TaK M Ha MYJbCUPYIOIIHE TOKH MNOBPEXKACHUN, Wi «ACy,
pearupyronme ToJIbKO Ha IEPEMEHHbBIE TOKH YTEUKH.

Kax Buano u3 xoncrpykuuu YT (ecnu peub ujgeT He 0 KOMOMHUPOBAHHOM
YCTPOWCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MPH JIOOOW CXeMe ero
MOAKIIOYEHHUS]  JIOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHasi  yCTaHOBKA
aBTOMATMYECKOIO BBIKJIFOYATEIIS, JJIs 3alUThI, KaKk camol ceTtH, Tak U Y I'T oT TOKOB
Meperpy3Ku U KOPOTKOTO 3aMbIKAHHUS.

Taxxe HEoOXomuMma TmepHoauYecKas mpoBepka paborocmocodHocTH Y]IT.
Crangapramu [7, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAIMYUIO YCTPOWCTBA MPOBEPKHU
paboToCIOCOOHOCTH YAT (KHOTIKM). [IpoBepka paboToCcIOCOOHOCTH
ocymiectisiercss HaxkatueM kHonku «TECT». Ilpu ee wnaxatum B YT

HMCKYCCTBEHHO CO3JAETCsl TOK YTE€UKH, YTO JOJKHO MPUBECTH K OTKItoueHUo Y JIT.



57

YcrpolicTBa 3amMTH OT LyroBoro mpo6os wm uckperus (Y3II)
JlyroBoii mpo0Ooii WM HCKpPEHHE — OJWH M3 aBapUHHBIX I0XKAPOOITACHBIX

PEXKUMOB B JJIEKTPOCETSX.

B oriauune OT KOPOTKMX 3aMbIKaHUK, BO3HUKAIOUIMHA IIPU  HMCKPOBBIX
Y AYTOBBIX pa3psiax TOK, OTPAHUYMBAECTCSA CONPOTHUBIIEHUEM HArpy3KH, Ha KOTOPBIN
HE pearupyroT aBTOMATUYECKHE BBIKJIIOYATENIM, HO 3a CUET JJIMTEIBHOIO BPEMEHHU
€ro IPOTEKaHMsl, MOKET IIPOUCXOIUTH BOCITIAMEHEHUE U30JISUHU IIPOBOJA.

OpHoli M3 THNAaBHBIX MPUYMH HCKPEHHUs SBIAETCA OONBLIOE NEPEXOAHOE
conpotusieHue (bIIC), B oOuxome Ha3pIBaeMOE TaKKE «IUIOXMM KOHTAKTOM).
IIpu BIIC Ha mepexone >JIEKTPUUECKOTO TOKa C OJHOTO MPOBOJHUKA HAa APYrou
oOpasyercss MOCIEeNOBaTEeNIbHAs WIM NapajulelbHas JJIEKTpPUYECKas ayra Mexay
IIPOBOJAAMU MJIM KOHTAKTAMH.

BIIC 4acto BO3HMKaeT BCIEACTBHE JE(PEKTOB U  IOBPEKACHHIA,
IPOM3OMIEIINX IPU SKCIUTyaTauu ooopynoBanus. Hampumep:

- TOBPEXICHUS M30JALMU Kalensl TBO3JSAMH, IIypyHamH, 3aKUMaMH WM
TP MEXAHUYECKOM BO3JICUCTBUU APYTUMHU MPEIMETAMU;

- IOBPEXKACHMS U30JISILIMK KaOesield rpbl3yHaMH U JOMAIIHUMH KHUBOTHBIMU;

- U370M Kabens (mpoBoJa) MpH U3rndax WK NpU MOCTOSIHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHue M30JSLHM, MOBPEKIAEHUS OT BO3ACHCTBHUS TEMIIEPATYyphl, BIIATH,
APYTUX pa3pylIalonmXx (HakTopos;

- YXyJALIEHUEe KOHTaKTa U3-3a OCNA0JIEeHUs 3a)KHMOB, CTAPEHUS M OKUCICHHS
IIPOBOJIOB U T.JI.

B noBpexa€éHHON Xuiie BO3HUKAET Majblii 3a30p, MpoOuWBaeMblii pabo4YuM
HaNpPsHKEHUEM, TTO9TOMY TOK 10 TaKOMY KaOemto MpoI0JKaeT MpOTeKaTh, M OCTA&TCs
ONMM30K K HOMHMHAJIBHOMY 3HAa4€HMIO, a 3HAYUT, ABTOMATHMUYECKUU BBIKIIOYATENb

Ha HEro He pearupyer.
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OcnabneHHpi MexaHnuecHoe MepenanesHbiA HenonHoueHHbIA
KOHTaKT NOBPEMIEHHE kafens HOHTAKT
wabena

Hederr NospesaeHue Mexannieckoe NoBpesaeHKe CRpYTRA METb W
wafiena b 3y HAMM MoBpexaeHAe HAK CTapéHue ANKMAHNR

HIONALMM H3CMALMK

Pucynok 6. Bo3MOXHbIE TPUUMHBI HICKPEHHUSI B DJIIEKTPOIPOBOJIKE

B 3a3ope BO3HHMKAET NYroBOW paspsii, CONPOBOXAAIOIIMNACA HHTEHCHUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJAUT K JAaTbHEHIIEMY pa3pylICHUIO U30JISIIIUN KaOess
Y €0 BO3TOPAHMIO.

[Ippu  OoyBIIOM  MEPEXOJHOM  CONPOTUBICHWM  BO3HHUKAET  MPOIECC
[UKJIMYECKOTO O00pa30oBaHMsl M TalllCHWs DJICKTPUYECKOM Jyrd, MPOUCXOJIUT
3HAYUTEJIbHOE U JUIMTEIBbHOE BBIJICJICHUE TEIJIOBOM HHEPruu. BoO3HUKAIOT
JUTUTEIbHBIE W yCTOWYMBBIC TEIJIOBBIC PEXKHMBI PabOTHI AJICKTPUUYCCKHUX IICTICH,
BCIICJICTBHE YEro MPOUCXOIUT pa3pylIeHHUE H3OJAIMHA M 3alIUTHBIX 000JIOYEK, a
TaKXe MOCIIEAYIOLIEe BO3rOpaHue.

[Io mexaHW3My BO3HUKHOBEHMS, Pa3IMYarOT IIOCIEIOBATENbHBIA JTYTOBOU

npoOoi, mapaieabHbINA AyroBOi MpoOoit U TyroBoii MpoOoii Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (HenTpansb) 1
|
N
PE (3azemneHue) 1

i - E O O O O O OO O = = = .
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Pucynox 7. Mexanu3m BO3HUKHOBEHHS TyTOBBIX IPOOOEB
[loxq mocnenoBaTeNbHBIM JYTOBBIM TPOOOEM TOHMMAETCS JJIEKTPUUYECKUMA

npoOor M30AIUKU (MM BO3AYIIHOTO MPOMEXYTKA), MPU KOTOPOM TOK IMPOTEKAET
yepe3 Harpys3ky 1enu, 3amuinaemoit Y3JII1. IlocnenoBaTenbHbIl AyroBoi mpooOoit
BO3HUKAET, NPEXKIE BCEro, B pE3yibTAaTe IOBPEXKACHUA NPOBOJA WIH IOTEPHU
KOHTAaKTa B MOCJEAOBATEILHOCTU C HArpy3kod. B 3TuX ciyyasx, BeIMYMHA TOKa
MEHbIIIE, YeM pabo4Mil TOK, U aBTOMATHYECKHUE BBIKIIOYATEIN WM BBIKIIIOYATEIIH
mudepeHManbHOr0 TOKa HE CIIOCOOHBI ONPEIEeIUTh HEUCIIPABHOCTh U OTKJIIOUUTD
3alIMIIAEMYIO LIETb.

[TapannenpHbIA 1yroBoi mpoOoi - 3T0 MpoOOii, MPU KOTOPOM TOK MPOTEKAET
MEXJly AaKTHUBHBIMU MPOBOJHUKAMH, TapajuieIbHO Lenu Harpy3ku. [Ipo6oii
COMPOBOXK/IAETCS MOSIBIICHUEM DJIEKTPUUECKON Tyrd, COCOOCTBYIONIEH 3aMbIKAHUIO
MPOBOJHUKOB. BenmnunHa Toka mpH MmapauieTbHOM TPO00E OMPENesseTCs MOJHBIM
COIIPOTUBIICHUEM LIENU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMHHAJIBHBIA TOK UMEET
ABTOMATUYECKUU BBIKIIIOYATENIb, MPOUCXOIUT (UM HE TMPOUCXOJUT) OTKIHOYEHUE
uenu. Ilpu 3arpyOneHHON ycTaBke TOKa cpabaThbIBaHUS aBTOMATHYECKOIO
BBIKJIIOUATENS] OTKIIFOYEHHE LEMHU MPOUCXOINUT C 3aAEPIKKOM.

JlyroBoii mpo6oii Ha 3eMITI0 — 3TO MPOOOH, MPU KOTOPOM TOK IIPOTEKAET MEKTY
aAKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysibTaTe 3aMbIKaHUs (Pa3HOTO MPOBOJIHHUKA
Ha 3€MJIIO WJIM HA JIEMEHT 3JICKTPUYECKHU CBSI3aHHBIN C 3€MIJICH.

YcrpotictBo 3amuThl oT AyroBoro npobos (Y3I1) — HOBBIH Ki1acc anmapaToB
3aIIUTBl AIEKTPUYECKOW CETH, MpEJHAa3HAYEHHBIN, B OTJIWYME OT JPYTHMX BHJIOB
AJEKTPUYECKUX 3aIIUT, UCKIIOYUTENIBHO I NPEeAYNPEKACHUS] U TPEAOTBPALLICHUS
M0KapoB, BOZHUKAIOIINX U3-3a TyTOBOTO MPO00s (MCKpEeHUS).

HekoropeiMu pa3paboTuyukaMul ITHX H3ACIUNA MPUMEHSETCS TaKXKEe TEPMHH

«YCTPOMCTBO 3amUThI 0T uckpenus» (Y3Uc).
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Pucynok 8. [Ipumepsl yCTPOMCTB 3aIUTHI OT JYTOBOTO MPOOOS pa3IMUYHBIX
MIPOU3BOAUTEIIEH

Y311 HOCUT UCKITFOUUTENBHO MPOTUBONOKAPHOE Ha3HAYEHUE.

OcnoBHori  3amauert  Y3/II  sABnsieTcss  CBOEBPEMEHHO  pacIiO3HaTh
BO3HMKHOBEHHE  I[0KapOOMAcCHOTO0 HMCKPEHUSI W OTKIIOYUTH  3allUIIAEMYIO
AIEKTPUYECKYIO LETIb.

VY3II CcKOHCTPYMpPOBAHO TakK, YTOOBI OMNPEEIUTHh IOSBIECHUE JIYTOBOTO
(MCKpOBOr0) paspsja U NpepBaTh KOHTYp €WIE IMepesl TeM, KaK 3HEpPrus B MecTe
HEUCTPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIUX K BOSHUKHOBEHHIO MTOXKapa.

VY3JI1 obecrneunBaer aBTOMATHYECKYIO JAHATHOCTUKY KOHTPOJIUPYEMOit
AIIEKTPUYECKONW IEMH W MPU BO3HUKHOBEHHHM HCKPEHHUS OTKIIOYaeT e€ OT oOuiei
MIATAIONIEN CETH.

Takum o0OpazoM, LeJIb TPUMEHEHUS! 3TUX YCTPOWCTB — 3TO MPEAyNpeXICHUE
M0’KAPOB, BO3HHMKAIOIIMX B MOMELIEHUSX, 3[aHUAX U COOPYKEHHUSX O MNPUYUHE
HEUCIIPAaBHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSBISAIOUIECHCS B BUJIE AYTOBOrO Mpooos

(MCKpeHwus).



61

bonapmmuacTBo  Y3II HMCHONB3yIOT CXOXKHME TNPUHIUIIBI  OOHAPYKEHUS
M0KapOOINacHOTO HUCKPEHUSI B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYIHOCTD
[IapaMeTpOB TOKA W HAIPSDKEHUS CETH, XapaKTEPHBIX Uil HWCKPEHHMsS: BEIWYUHY,
dbopMy, NOJSAPHOCTD, MPOJIOJKUTEIBHOCTh M TEMIT CJIEJOBAHUS CKAUKOB. JTH CKaYKU
U narT uHpopManmi, 00padaTeiBaEMyI0 MOIYJIeM OOpaOOTKH CHUTHAJIOB B COCTaBe
V3II. BennunHa NOJyYEHHOIO CUTHAJIa CPABHUBAETCS C 3a/JaHHBIM 3HAYEHUEM U
IpU KaXKJIOM MPEBBIILIEHUA 3TOr0 3HAYEHHS MOJAETCS UMITYJIbC PETHCTPUPYEMBbIN
HakonuTeneM. [Ipn NOCTHKEHUM B HAKONMTENE YCTAHOBJIEHHOI'O YMCIIA UMITYJIbCOB
33JJaHHOTO YpPOBHSA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOIIMNA 3allUIIAeMyI0
JIMHUIO.

Baxnoii xapakrepuctukon Y3/II, sBisieTcss NOMEXO3aIMIIEHHOCTh, T.€.
OTCYTCTBHUE HEXeJaTelIbHbIX (JIOKHBIX) cpabaThlBaHUM MpU  BKIOYEHUH B
3alMIIAEMYIO TIEMb Pa3IUYHbBIX JIEKTPONPUOOPOB, HAPUMED, MbLJIECOCA, UCTOYHHUKA
IIUTAHUSI C DJJIEKTPOHHOM KOMMYTAlMEW, JABUIaTels KOHACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJSATOPOB (TUPUCTOPHOTO THIIA) CUJIBI CBETA, (IIyOPECUEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKX€ «HOPMAJIbHO HCKPSIIUX» PYYHBIX 3JIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SBIISETCA
JOIYCTUMBIM, HAIIPUMEDP JPEJTb.

CTOUT OTMETHUTb, YTO OTHAEIBHBIE JIEKTPUUECKHE YCTPOICTBA CaMHU MOTYT
IreHEpUPOBATh BBICOKOYACTOTHBIE M CPEJHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacrio3HaBatbest  Y3/III kak wWcTouHMK wuCKpeHus. Hanpumep, THpHUCTOpPHBIE
peryaaropel ¢ (ha30oBbIM YIpaBJICHHEM 0€3 TOMEXOIOABISIONUX (PUIBTPOB;
pa3nuYHbIe YCTPOMCTBA, F'€HEPUPYIOIINE BHICOKOYACTOTHBIE MOMEXH IMOBBIIIEHHOTO
YPOBHS, CYHIECTBEHHO IPEBBIMIAIONIME HOPMBI Ha moMmexosamuccuro. [lpu Hanumunu
MEPEUUCICHHBIX YCTPONCTB, MNPUXOAUTCA JUOO OTKa3bIBaThCA OT MPUMEHEHUS
VY311, yBenuuuBasi pucku BO3TOpaHUN OT UCKpeHus, nubo orkimtouats Y3l Ha
BpEMs UCIOJIb30BAHUS YCTPOKCTB, SBJSIOIINXCS T€HEPATOPaMU BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBrstoTes:

- HOMHUHAQJIbHBIA TOK — MakKCUMalbHbIA TOK mpu kKotopoMm Y3/II cnocobGHO
JUINTENIbHO palboTaTh, HE Tepsisi CBOW paboTOCnocoOHOCTh. B OCHOBHOM
BBIITYCKAIOTCSl B MATH MOJU(UKAIUAX, B 3aBUCUMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25, 32,40, 63A;



62

- HOMMHAJIBHOE HAIpsHKEHHE — HamnpsbkeHue cetu npu kotopom  Y3II
CIIOCOOHO JITUTENILHO PaboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTH;

- YCJIOBHBI TOK KOpPOTKOTO 3aMbIKaHHSI — TOK KOTOPbIA KpPaTKOBPEMEHHO
MokeT Bbiepxkath Y3JII 10 MomeHTa mToka He CpadoTaeT aBTOMATHYECKUU

BBIKJIFOYAaTCIIb, YCTaHOBHeHHBIfI JJI 3alIUThI OCIIKM OT KOPOTKOI'O 3aMBbIKAHU .

2308~ 50Ty

iy

1 — U3roTOBUTEND; 2 — MOJIEIIb; 3 — HOMUHAJIBHOE HAIPSKEHHE; 4 — 4acTOTa; S — HOMUHAJIbHbBIN
TOK; 6 — YCJIIOBHBIA TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJKIIIOUEHHUS; 8 — cCXeMa UHIUKAIIU!
COCTOSIHUS Tpubopa

|
4

|

Pucynok 9. [Ipumep mapkuposku Y3111

Be16op Y3111 npou3BoAUTCS MO CAEAYIOMINUM KPUTEPHUSIM:

- 10 HOMHUHAJIBHOMY HanpspkeHuro. HomunansHoe Hanpsbxenue Y 3 /111 nomkHO
ObITh OOJIbLIE JIMOO PABHO HOMUHAIBHOMY HAIPSLKEHUIO 3aIMIIAEMON UM LIETIH;

- MO0 HOMHMHalbHOMY TOKYy. Y3/III He 3ammuimaer 3JIEKTPUUECKYIO CETh
OT MEPETrpy3KH M TOKOB KOPOTKOro 3ambikaHus. [loatomy mepen Y3III pomxen
CTOSITh ABTOMATHYECKHUI BBIKJIIOYATENIb WJIM APYrod anmapar ¢ (pyHKIMEH 3aliuThl
OT CBEPXTOKa IO TOKY KOTOPOro HEOOXOAMMO BbIOMPATh HOMUHAIBHBIM TOK Y311
[Ipu »sTOoM HomMuHanbHBIM TOK Y3III nmomken ObITh Oonble MO0 paBeH
HOMMHAJIbHOMY TOKY YCTaHOBJIEHHOTO /IO HEro armapara 3aluThl (aBTOMaTHYECKOIr0
BBIKJIFOYATENS] WK APYTOro anmnapata ¢ QyHKIUEH 3alUThl OT CBEPXTOKA).

Taxxe mpu BeiObope Y3/II1 cneayer oOpatuTh BHUMaHUE HA Hamu4re QyHKIIUN
IpOBEpPKU pabOTOCIOCOOHOCTH ycTpoiicTBa. HekoTophle MPOM3BOIUTENN OCHAIAIOT

V311 kHONKOM MPOBEPKH, OTAEIbHBIE TPOU3BOAUTENIN B KOMIUIEKTE C YCTPONUCTBOM
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IIOCTABJISIIOT CPEACTBO KOHTPOJS B BHAE ABTOHOMHOM BWIKH, IO3BOJISIOLIECH
MMUTHUPOBATh HMCKPOBBIC pa3psiibl, U TaKuM O0Opa3oM OCYIIECTBISATH KOHTPOJIb
GYyHKIMOHUPOBAHUST U3JIEIUS U OINPEICICHUE 30HBI €ro JEHCTBUS, UYTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHUX aIlllapaTOB.

Pucynoxk 10.IIpumep Y311 B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(YyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSAX MUTAHUS CUCTEM MPOTHUBOMOKAPHOU
3alIUTBl U B JJIEKTPOYCTAHOBKAX MEIMIIMHCKOIO HA3HAYCHUS, MOJJICPKUBAIOIINX
KU3HENIEATEIbHOCTh OOJIBHBIX, HE IOITyCKAETCA.

Y31l saBnserca eme OAHUM BHUIAOM  3aIIUTHl  DJIEKTPUYECKUX LEIMEH.
OHo He 3aMeHsieT cOOOM Japyrue amnmaparhbl 3allUThl U HE OTMEHSIET HE0OXO0UMMOCTH
MIPUMEHEHUS B JICKTPUUYECKUX LEIMSIX aBTOMATHYECKUX BBIKJIKOYATENIEN U YCTPOWCTB
3aIIUTHOTO OTKJIIOUeHUs TU(HEepEeHIINATBLHOTO TOKA.

V3II pexoMeHAyeTCs YCTaHABJIMBATh B OTACIbHBIX T'PYNIOBBIX JUHUIX
MATaHHUSI OCBEIICHUS M IITENCENIbHBIX PO3ETOK MOCIE APYTHMX anmnaparoB 3allUThI
(AB, YIT).

VYcranoska Y311 3anpemaercst B IMHUSIX CUCTEM TPOTUBONOKAPHOU 3aIUTHI,
a TaKXKe JJIEKTPOIPUEMHUKOB, OTKIFOYEHUE KOTOPBIX MOXKET IIPUBECTU K OINACHBIM
MOCIEACTBUAM: CO3JAHUK0 HEMOCPEACTBEHHOM yIrpo3bl JUISl KU3HU JIIOAEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I1OKAPOB U T.I.
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VcTpoiicTBa 3amuTH 0T nepeHanpsokenns cetr (Y3I1)

ITepenaabl HANPSKEHUS B AJICKTPUYECKOM CETH SIBJISIFOTCSI OJTHOM U3 OCHOBHBIX
MPUYUH BBIXOJIAa M3 CTPOS AJICKTPUUYSCKUX IMPUOOPOB, MPUBOMAAIIMX B OTACIBHBIX
ciydasx K mokapy. OcoO0eHHO OCTpO BOIPOC 3allUThl  AJIEKTPOIPHOOPOB
OT TMepenajoB HAINPSIKEHUS CTOUT B KUJBIX MHOTOKBAPTHPHBIX JOMax CTapoiu
MOCTPOMKHU, @ TAK K€ YACTHBIX KWIBIX JOMaxX MOAKIIOUYECHHBIX K CTapbIM JIMHUSIM
3JEKTponepeaay.

YeTpoiicTBO 3aluThl OT MEPECHANPSDKEHUST WIM pejie HANpsLKeHUsT — 3TO
ammapaTr  3allluThl, OCYIIECTBISIOMMNN  HENPEPHIBHBIM  KOHTPOJb  BEJIMYUHBI
HaIpsDKEHUS TMUTAIONIEH CETH C IEJIbI0 O0eCreueHUs] OTKJIIOUCHHS Harpy3ku B

CJIydac BbIXOJa 3HAYCHU HAIIPSAKCHUA 34 YCTAHOBJICHHBIC ITPUICIIBIL.

Pucynoxk 11. [IpumMepbl yCTpONCTB 3alIUMTHI OT IEPEHANPSHKEHUS PA3JIMYHbBIX
IIPOU3BOUTEIIEN

Hasznauenne VY3II 3akmrouwaeTcs B 3allUTEe  3JIEKTPOOOOPYIOBAaHUSA
OT TIEpPENajgoB HANPSHKEHUS CETU KOTOPBIE MOTYT BO3HUKHYTh B CIEICTBUE
pa3nu4HbIX (PAKTOPOB TAKUX KaK OOpPBIB HYJIS, epekoc (a3 u T.1.

Kak npasuno, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: M3MEPHUTEIIBHOIO
Y UCTIOJTHUTEIBHOTO.

[Ipn nomaye wa VY/II HanpsokeHus HW3MEPUTENbHBIA OJOK OINpeeseT
ero BeJM4YUHy. Eciin M3MepeHHOE 3HAaUCHHE HANPSIKECHUS DJIEKTPOCETH HE BBIXOAUT
3a YCTaHOBJICHHBII B HACTPOWKaX JHMAMMa30H 3HAYCHUNW U3MEPUTEIHHBIN OJIOK TO1aeT
CUTHAJI Ha WCIIOJIHUTEIBHBIN OJIOK (peyie) KOTOphIM 3aMbIKaeT CHUJIOBOM KOHTAKT,

BKJIFO4Yas TEM CaMbIM HAI'PyY3KYy B CCThb.
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Takum ob6pazom, YII ocymiecTBisieT HENPEPHIBHBIM KOHTPOJIb HAMPSIKEHUS
AJEKTPOCETU. B ciiyyae CHWKEHMS HANpPSOKEHUST HUXKE YCTAHOBJIECHHOTO IOpora
WJIU TIOBBIIIEHUS BBIIIE YCTAHOBJIEHHOIO B HACTPOMKAX MOPOra U3MEPUTENBHBIN OJIOK
MTHOBEHHO TI0JIa€T CUTHAJ1 Ha WCIOJHUTENbHBIM MeXaHu3M (perne) KOTOPBIi
OTKJIIOYAeT »JJIEKTPOYCTAaHOBKY OT ceTh. Ilocne BOCCTAaHOBIEHHUS 3HAYEHUS
HalpspKeHUS 70  JONMYCTUMOTO  3HAYE€HUs, HW3MEPUTEIbHBIM  OJIOK  uepes
YCTAaHOBJIEHHYKD B  HACTpOMKax  BBIIEPKKY  BPEMEHM  IOJIAET  CHUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKJIFOUAET HArPYy3KYy.

CylIeCTBYIOT CIEAYIOIINE TUIIBI PEJIe HAPSKCHUI:

-TI0 TUITY 3JIEKTPOCETU: 0 HO(Da3HbIE U TpeX(a3HbIe;

-0 cnoco0y YCTaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoske Y3II
BO BBOJIHOM D3JIEKTPOLIUTKE OOECIEUMBAETCS 3alluTa BCEU SIEKTPOCETH U BCEX
AIEKTPOIIPUOOPOB, MOAKIIOUeHHBIX K Hell. [lepenocubie Y311 mpumensitores, koraa
€ro yCTaHOBKa B IIMTKE 3aTPyJHEHa WIM HEOOXOAUMO O0OECIeYUTh OCOObIe
HAaCTPONKH MO HAMPSHKEHUIO CETH 11 KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B nHacrosiiee BpeMs CyIIECTBYIOT YCTPOMCTBA 3AIUTHI OT MEPEHANPSKEHUS C
KOMOMHUPOBAaHHOM 3alIUTON, TaK HAa3bIBAEMbI€ BOJbT-aMIIEPHBIE peje, KOTOpbIe
KOHTPOJIUPYIOT KPOME HANpPSKEHUSI CETH, €II€ U TOK B CETH, 3allulas TEM CaMbIM
CeTh, KaK OT NEPEMNAN0B HAMNPSKEHHS, TAK U OT MEPETPY3KH, T.€. JOMOITHUTEIBHO
BBITIOJTHACT (DYHKIIMIO OTPAHUYHTEIST MOIITHOCTH.

Heobxoaumo 3HaTh, YTO BOJIBT-aMIIEPHOE peJie HE 00eCIeYMBaAET 3alIUTY CETU
OT KOPOTKOTO 3aMbIKaHUSI M HE MOXET 3aMEHHUTh CO0OM aBTOMaTUYECKUU
BBIKJIIOYATENb.

Baxnoit xapakrepuctukoi ¥Y3II saBisieTcss HOMUHAIBHBIN TOK.

HomunanbHblii TOK — 3TO TOK, KoTopblii Y3II crocoOHO mpomyckaTh depes
ceOsT B TEYEHUE JUIMTEIBHOTO BPEMEHHM COXpaHsis TMpU OTOM  CBOIO
paborocniocoOHOCTh. CTaHAAPTHBIMHU, HauOoJiee PacHpOCTPAHEHHBIMU 3HAYEHUSIMU
HoMuHaJIbHOrO ToKa Y311 sBisrorest: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y311 onpenensiercs mo cyMMapHOMY TOKY Harpy3kKu WU
MOIIIHOCTHU BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUILAEMYIO CETh.

[TonyuuB paccuMTaHHO€ 3Ha4YeHUE TOKa, BbiOMpaeM Y3II ¢ Onmxalimmm
OOJIBIIIMM CTaHAAPTHBIM 3HAYCHNEM HOMHHAIBHOTO TOKA.

Heobxoaumo yuuthiBath, uto Y3II He 3amuimaer 31€KTPOCeTh OT TOKOB
Meperpy3ku U TOKA KOPOTKOTO 3aMblKaHUs, ModTomMy camo Y3II moKHO OBITH

3alMUIICHO OT HHUX YCTAHOBJCHHBIM IIOCJICJOBATCIbHO C HHUM ABTOMATHUYCCKUM
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BbIKITFouatTeneM. [loatomy HomuHanbHbIN TOK ¥Y3I1 HEOOXOIUMO MPUHUMATH UCXOIS
Y3 HOMHHAQJIBHOTO TOKa aBTOMAaTUYECKOrO BBIKIOUaresd. [Ipy 3TOM HOMHMHaIBHBIN
ToKk Y3II noykeH ObITh OONbIIE WIM PABEH HOMUHAIBHOMY TOKY YCTAHOBJIEHHOI'O
JI0 HETO aBTOMAaTHYECKOIO BBIKIIOYATEIIS.

V3I1I MOryT UIMETh HECKOJIBKO HACTPOEK:

- yctaHoBKa mopora cpaOarbiBanus Y3II mo makcuMaaibHOMY 3HAYC€HUIO
HanpspkeHus: (Umax) - ycCTaHaBIMBAaeT MAKCUMaJIbHO JOMYCTHUMOE 3HAYEHHUE
HaIIpSDKEHUS.  DJIEKTPOCETH, IPEBBILMIEHUE KOTOPOIO INPUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- ycTraHoBka mopora cpabOateiBanus Y3Il mo MUHMMaIbHOMY 3HAYCHUIO
Hanpsbkenuss (Umin) -  ycTaHaBiIMBaeT MHUHUMAIBHO JOMYCTUMOE 3HAYCHHE
HaIIpSDKEHUS.  DJIEKTPOCETH, CHW)KCHUE HAIPSHKEHHUsT HW)XKE JaHHOTO 3HAYCHUs
MIPUBEAET K OTKIIFOYEHUIO HATPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKJIIOUECHHS — BpeMs, depe3 kKotopoe Y3II,
IIOCJIE OTKJIKOYEHHUS HATPY3KH, IIOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBJICHUH 3HAYECHUS
HaIIpsDKEHMS. CETH B YCTAHOBJIIEHHBIX Mpenenax. Bpems 3amepKKu BKIKOYEHUS

3JI€KTp0HpH60pOB BI)I6I/IpaCTCSI B COOTBCTCTBHUU C PYKOBOACTBOM IIO OKCILTyaTallhuH.

Haxarop S ommne o

BHEIKNYTeHHA nopx .

228 4 4 5 5 . S J——
HATPYV3KH.
i s i S

™
- B

BN,
HATPY3KH

Brixmwaarems KOHTPOJIA
MAKCHMAJBEHOI'O HAIIPDABCHHA.

Tpexpaspazmenit
Brixmoaarens xouTpoms bk, HHEIHKATOP.

MHHHEMAJILHOTO HAIPAEKEHHAA. E’“l“
min

Teurc) Umnin(B) Umax(B)
Perymarop sanepmrn Perynartop makcmmansHOTO

BperMeHH aBTOMATHYECKOrD 5 230 HATpAXEHAA OTHIINIeHAA.
BHINYEHHAA [IOCIe ABAPHHA. 220

—

Peryaarop MmuamMamsHOTO
HATPAKEHAA OTEIIOTeHAA.

Knemuer nogrmogenna
HarpyskH

Pucynok 12. [Ipumep MapKUpPOBKH yCTPOMCTBA 3aIIUTHI OT MEpEHANPSHKEHUS (perie
HaIPSHKEHUS )



67

KonnuecTBo 1 criocoObl HACTPOUKHM MOTYT OBITh Pa3IMYHBI JJIsl pa3HbIX TUIIOB
V3II. O6wuno, HacTpoidika Y3II ocymiecTBisieTcs C MOMOIIBIO MOBOPOTHBIX
PEryJMpOBOYHBIX PYUEK.

CpaBHEHHE anmaparoB 3alIUTHl 3JIEKTPUYECKOM CETH MO OTKIIOYAIOIICH
CIIOCOOHOCTH

PaccMoTpum pasHuily B paboTe M BO3MOXKHOCTAX OTKJIFOYEHHS PA3THYHBIX
anrapaToB 3allUThl JJIEKTPUYECKHUX Lenel. B Hacrosmee BpeMs, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3AILUTHI ANEKTPUUECKUX CETEH, T.€. COBMELIAIOIIUX B
cebe HECKOJIbKO 3allMTHBIX (DYHKIMH. 3/1€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHbIE
anmnaparbl 3alUThI, BHITOJHSIONIUE TOJIBKO OJIHY (QYHKIHUIO.

[IpyunHaMu MOXKApoOB OT DJIEKTPOYCTAHOBOK MOTYT SIBISTHCS: KOPOTKOE
3aMbIKaHUE, TIeperpy3ka, TOKM yTEUKH, JYroBble MpoOoM  (UCKpEHHE),
NepeHanpsHKEHUE.

Jns 3amuThl  DJIEKTPUYECKUX CETEH, B HACTOALIEE BpeMs, SBISIIOTCA
oOs3aTenbHBIMU K npuMeHeHnto AB u Y/[T. Otu anmapatsl 3apekoMeH0BaIN ce0st
KaKk HaJexXHble U  3(PPEeKTUBHBIE CpPEeACTBa  MPENOTBPALICHUS  MOXapOB
OT DJIEKTPOYCTaHOBOK.

AB 3amumaer 3JEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHHS
Y IIEPErPY30K AIEKTPUUECKOU CETH.

YAT 3amumaer dIeKTPUYECKYK0 CETh OT IO0XKapoB B  PE3yJbTare
BO3HUKHOBEHUS TOKOB YTEUKHU.

Crnenyer OTMETUTh, UTO B HACTOSIIEE BPEMs 3AIIUTY OT MHOTHMX HETaTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOpaHUE B  DJIEKTPUUECKUX  CETSAX, BMECTe
c npumeHenueM AB u Y/IT, oTyactu pemaroT opraHu3aliiOHHBIMA MEPOIPUATHAMM,
IIPOU3BOAMMBIMH Ha 3TAIE MPOESKTUPOBAHUS JIEKTPUUYECKUX CETEH, TP UX MOHTAKE
U [IpH SKCIUTyaTaluu. Vcrnonb3yroTest Takue Mepbl, Kak 3a3eMJIeHUE, YKiIaaKka Kkabems
B KOpo0Oa, YyBEIMYEHHUE pACCTOSHUS MEXIy MpPOBOAHMKAMH, NPUMEHEHUE
CHELMATBHBIX COCIUHUTENbHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3aIIUTBI OT NEPETPY30K MPOU3BOAAT NPABUIIBHBIA PACdeT JJIEKTPUYECKUX CETEH
Y Harpy3KH.

Opnako AB u YIT u3HayanbHO He ObUIM IpEIHAa3HAYEHBI ISl pACO3HABAHUS
VCKPEHUS U OTKJIFOYEHUS LIENU B CIIy4dae e€ro NnosBieHus. IcKpeHue He pacro3HaeTcs
AB nmu YT, NOCKOABKY NPU UCKPEHUN HE NMPOUCXOAUT HU YBEIUYEHUE CPETHETO

SHA4YCHUS TOKA B OCIIN, HU €I0 YTCUKa Ha 3E€MJIIO.
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[Ipy mnocnenoBaTeIbHOM MCKPEHHHM IIOJIHOE CONPOTHUBIICHUE — «IIJIOXOIO
KOHTAKTa» YMEHBIIAET TOK HAarpy3Kd U JIEPKUT 3TOT TOK HUYKE MOPOra OTKIHOUYEHUS
AB. CoOTBETCTBEHHO, 3TH CPEJACTBA 3AIIUTHI OT HETaTHUBHOTO JIEHCTBHSI BBICOKOIO
3HaUeHUsA TOKa He cpabarpiBaioT. [Ipu mapamwieTbHOM HCKpeHUM Mexay Gha3oi
U HEUTpaJbHBIM MPOBOJOM TOK OIPAHUYEH [IOJIHBIM CONPOTUBICHUEM LEMH
u cpabateiBanue AB u Y]IT 3aBUCHT OT CTeTEHH MCKPEHUS, OJTHAKO B TIOJTHON Mepe
HE rapaHTUPYETCS.

CoOOTBETCTBEHHO, PELLICHUE 33/1a4l PACIIO3HABAHUS MCKPEHUS M oOecreyeHus
3alMThl OT TMOKapOB, BBI3BAHHBIX HCKPEHUEM, JOJHKHO O0ECTeYMBATHCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIMOHAIBHO U TEXHUYECKU OPUEHTUPOBAHHBIMU Ha TaKYIO
3agavy. Takum yctpoiictBom siBisiercst Y 311

V3AII 3amumaer 3JI€KTPUYECKYRO CETh OT I0KapOOIacHOTO MPOSBICHUS
JyTOBOT'O MPO00s (MCKPEHHUS ).

Eme oanum  QaxTopoMmM, KOTOpBI MOXET MPHUBECTH K  TOXKapy
OT JJIEKTPOYCTAHOBOK, SBIIIOTCS KOJEOAHUS HAIPsDKEHUS DJIEKTPUYECKOM CeTu.
[IpuueM, OoracHOCTh MOKET HECTH KAaK MOBBIIICHHOE HANPSKEHUE, TAK U TOHUKEHUE
HaIpPsKEHUS.

AB, YT, Y311 He 3ammimarT 3JIEKTPUUECKYIO CETh OT OMACHBIX KOJICOAHMIA
HaIpsDKEHMS CeTU. DTy 3aaady BelnonHsaeT Y311

V311 3amumiaer 3JeKTPUYECKYI0 CEThb OT KOJieOaHUN HampspKeHHs, KOTOphIE

MOTYT IPUBECTH K BBIXOY U3 CTPOS AJIEKTPOIPUOOPOB U UX BOTOPAHHUIO.

OyHKIUOHAIHHEIE BO3MOXKHOCTH aIIapaToB 3aIUTHI JIEKTPUISCKHX CETEH.

Tabmuma 2
OYHKITMOHAIbHBIE BO3MOYKHOCTH aIlIIapaTOB 3alIUThI SJICKTPUICCKUX CETCH

Arnmapar 3amyTsl
.. YcrpoiicTBO Y eTDOMCTBO
ABapriHBIi . Y CTpORCTBO 3aIUTHI 3alUTEl OT P
E3KHM ABTOMaTHIECKHIA 3aIWATHL OT
p ¢ dhepeHIHATEHOTO IyTOBOT'O
BHIKIIOUaTeNh (AB) MepeHanPOKEHUS
Toka (YIT) mpobost
(Y3ID)
(Y3A1D)
He
KopoTtkoe He obecnieunBaet He obecnieunBaet
OO0ecneunBaeT 3amuTy obecrieunBacT
3aMbIKaHUEC 3alIuTy 3alIUTy
3aIIUTY
He
He o6ecneunBaer He obecnieunBaet
[Teperpy3ka | O6ecrnednBaeT 3amIUTy obecrnieunBaeT
3alIUTy — 3alIUTy
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Arnmapar 3amuTsL
¥ CTpOHCTBO VYcerpoiicTBo
ABapHiHBI . Y CTpORCTBO 3aIUTHI 3alUTEI OT R
E3KHM ABTOMaTHIECKHH 3aIUTHL OT
p ¢ hepeHIHATBEHOTO IyTOBOTO
BHIKITIOYaTENs (AB) NIePECHANIPSDKCHUS
toka (YAT) mpobos
(Y3ID)
Y341I)
He
He oGecneunBaer Ob6ecneunBaer He oGecnieunBaer
VYTeuka Toka — sa oOecrnieunBaeT -
Y ) 3alUTY Y
yroson
po0oii He ob6ecnieunBaer He o6ecneunBaer ObecneauBaer | He oGecnieunBaer
1OCJIeI0BaTe 3alIATy 3alIATy 3aIUTy 3alIATy
JIbHBIN
He B monHo# Mepe
JyroBoii o0ecrieunBaeT 3aluTy.
npobou Mosxet cpaboTtathb He obecnieunBaet ObecneunBaer | He oOecrieunBaer
napasiesIbHbI CJIMIIKOM HO3]THO 3alIUTy 3ammTy 3alIUTy
71 (Ipu orpaHUYEeHHOM
toke K3)
He B nmoxHoM Mepe He B nmonHoM Mepe
N oOecrieuynBaeT 3aluTy. obecrieunBaeT
Jlyrosoit
0060i Mosxet cpaboTaTh 3aIUTY. ObecoeunBaer | He oOecrieunBaer
Hapzz.eMn}o CJIMIIKOM TIO3]THO Moxet He cpaboTaTh 3ammTy 3alIUTy
(pu orpaHUYEeHHOM (pu UMIYJIECHOM
Toke K3) XapakTepe UCKPEHUs)
He
[lepenaspl He oGecneunBaer He obGecneunBaer ObecneunBaer
HaANPSDKEHUS 3aIUT 3aIIUT obecneunBact 3aIUTY
P Y Y 3aLIUTY

N3 Ta6J'II/II_[BI 2 BHUJIHO, YTO HHW OJHWH M3 allllapaToOB 3alllUTbl HC 3allUIIACT

QJICKTPUYICCKYIO CETh OT BCEX BO3MOKHBIX aBapHﬁHBIX PEIKNMOB. I[J'I)I oOecreueHus

MaKCUMaJILHON

anmnaparbl

341U ThI

3aIIUThI,

pabortaronue Ha

HCUCIIPABHOCTHU G)J'ICKTpH‘ICCKOﬁ CCTU.

oOHapy >KeHHE

pa3HbIX

DJIEKTPUUYECKOW CETH  IEJIeCO00pa3HO  HCIIOJIb30BaTh

MIPU3HAKOB

[Tpumenenue Y3/I1 u Y3II He oTMeHsIeT HEOOXOIUMOCTH UCIOJIb30BaHus AB

u Y]IT.

Takum 00pa3oMm, eciu pPaccMOTPETh BapUAHT MCIOJIb30BaHHUS BCEX BUJOB

3aIIUTHI ANEKTPUUYECKON CETHU OTAEIbHBIMU YCTPOUCTBAMHU (BBITTOIHSIOMIUMHU TOJIBKO

oJIHy (YHKIIMIO), TO HEOOXOJAMMO YCTAaHOBUTH YETHIPE PA3HBIX ammapara 3alluThl:
AB, YAT, Y3111, Y3IL

B Hacrosmiee BpeMst pactipocTpaHeHbl KOMOWHUPOBAHHBIC aIlIapaThl 3aIlUTHI,

KOTOpbI€ OOBEIMHSIOT B OJIHOM KOPIYCE HECKOJIbKO ycTpoicTB. Hampumep,

muddepeHianbHble aBTOMATHI, KOTOPbIe OOBEAUHSIOT (DYHKIIMH aBTOMATUYECKOTO
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BBIKJIFOYATENS U yCTpOMCTBa 3aIUThHI muddepeHnnanTLHOTO TOKaA.
KoMOuHupoBaHHBIE YCTpPOWCTBAa TMO3BOJISIIOT ONTUMHU3UPOBAaTH U YIPOCTUTH
MPOEKTUPOBAHUE U MOHTAX JIEKTPUUYECKUX IIIUTKOB.

TepMonHEANKATOPEI

Opnoii u3 HaubOoJee pacnpocTpaHEHHBIX PUYUH MOKapoB
OT DJJIEKTPOYCTAHOBOK SIBIIACTCS TEPErpPEeB KOHTAKTHBIX COCAWHEHUN U JAPYTHX
aneMeHTOoB. [lokapoomacHble peXUMbl  BO3HHKAIOT — BCIEACTBUE  OOJIBIIOTO
MEPEXOTHOTO COMPOTHUBIICHHUSI, & TAKIKE MTEPETPY30K.

TepMonHIUKAaTOpPHBIC MaTepHUalbl TPEAHA3HAYCHBI I BU3YAJIBHOTO WIIH
dboTorpaduyeckoro KOHTPOJIS U HU3MEPEHUs] TeMIlepaTyphbl, T.€. Pe3yiabTaThl
HU3MEPECHUI MOXHO MPEACTABUTH B BU3yAJIN3UPOBAHHOM BH/IC.

[Ipn nmOCTHMKEHMM MaKCUMaJlbHOM  TeMIEpaTypbl TEPMOMHIUKATOPHBIMI
MaTepHua pacIuIaBisIeTCs] 1 HEOOPAaTUMO MEHSIET CBOM IIBET.

TepMOMHIUKATOPEI MOXKHO HCIOJB30BaTh KaK JOKa3aTeIbCTBO  (hakTa
JOCTIDKEHUS  ONPENETICHHOM MAaKCMMaldbHOM TeMmeparypbl, T.K. pe3yJbTaThl
WU3MEPCHHUS SIBIISIIOTCS HEOOPATUMBIMU.

Meton wu3MepeHHs TeMIEpaTypbl C TOMOIIBIO  TEPMOMHIMKATOPHBIX
MaTEepHAIOB OTINUYAETCS MPOCTOTOM, 3KOHOMHYHOCTHIO, MAaJIOM TPYIO0EMKOCTBIO,
BO3MOKHOCTBIO ONEPATHUBHOTO TMOJYYEHHsS JOCTATOYHO TMOJHOW HHpOpMaluu
O TETIJIOBOM PEXUME DIIEMEHTOB AJIEKTPOOOOPYTOBAHHS.

TepMOMHIUKATOPEI MMEIOT HECKOJIBKO WCITOJIHCHHH: TEPMOWHIUKATOPHBIC
HAKJICHKU ¥ TEPMOMHINKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOrO mepexoja OOecrneunBaeT JIETKOE pPaclio3HaBaHUE
aBapUITHOTO TIEperpeBa.

TepMOMHIUKATOPHI COXPAHSIIOT CBOW IIBET W MApKUPOBKY HA MPOTSHKCHHUH
BCETO CPOKA CITY>KOBI.

TepMouHaUKATOpPHBIE ~ HAKICHKHA  MPEACTABISIOT  COOOM  TOMJIOXKKY
Ha CaMOKJIESIIEWCS OCHOBE C HAHECCHHBIM TEPMOWHIUKATOPHBIM TOKPBHITHEM.
MartepuajioMm MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra Wiu TOJIMMEpHas IUICHKA.
Jlis mpemoxpaHeHuss TEPMOUHIAMKATOPHOTO TOKPBITHS OT BHENTHUX BO3JEHCTBUN
MOBEPXHOCTH U3JIETUS TOKPHIBAIOT 3alIUTHOM MJIEHKOM.

[Ipy nmocTwkeHWM 3aJaHHONW TEMIIepaTypbl MHIUKATOP HEOOPaTUMO MEHSIET
CBOMH 1IBET.

TepMouHIUKAaTOPHBIC HAKICHKHA MOTYT OBITH Pa3IMYHOrO pazmepa u (QopMmbl,
B 3aBHCHUMOCTH OT 3aJ]a4d MUMETh Pa3HbId MOpPOT cpabaThIBaHUS, UMETh HECKOJIHKO
TEPMOUYYBCTBUTEIBHBIX METOK C Pa3HBIM IPEJIETIOM cpabaThIBaHUSI.
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TGpMOHHI{HKaTOpHBIG HaKJICHKU MOI'yT OBITH OJHOIIO3UIITMOHHBIMHU, T.C. UMCIOT
OIHY MHWHIAUWKAIIMOHHYIO MCTKY W MHOI'OIIO3UIIMOHHBIMU — HMCIOIIMUC HCCKOJIBKO
HHIUKAINOHHBIX MCTOK, HACTPOCHHLIX HAa PA3HBLIC TCMIICPATYPHI.

ao
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Pucynok 13. [IpuMepbl TEpPMOMHANKATOPHBIX HAKIIEEK PA3TUYHBIX
MIPOU3BOAUTEIICH

[IpumeHeHnEe OJHOMO3UIIMOHHBIX TEPMOMHIUKATOPHBIX HAKIIEEK IO3BOJAET
KOHTPOJIMPOBATh MAKCUMAJILHYIO TEMIIEpaTypy Ha JIEMEHTE JICKTPOOOOPYI0BAHMUSI.

[IpuMeHeHrnEe MHOTOMO3UIIMOHHBIX TEPMOWHIUKATOPHBIX HAKJIEEK I1O3BOJISIET
ONpPEAEATh TeMIeparypy 3JIEMEHTA 3JIEKTPOOOOPYA0BAHUS Kak
cpeaHeapupMETHIECKOE MEXIY MOCAeHEH METKOM, NU3MEHUBIIICH IBET, U TIEPBOM —
HE U3MCHUBIIIEH.

TepMonHAMKATOPHBIE KPAacKH, B OTJIMYKME OT TEPMOUHIUKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WJIM OJEMEHTHI  AJIEKTPOOOOPYIOBaHUS,
HEJIOCTYIHBIE JUISI YCTAHOBKH TEPMOWHIAMKATOPHBIX  HAKIEEK, HAIpuMep,
IpU  CJIOKHOW KOHPUTypaluM WM OTPAHUYEHHOM TPOCTPAHCTBE BHYTPHU
JNEKTPUYECKUX  IMUTKOB. Kpackm  MOXHO  HAHECTH HAa  TMOBEPXHOCTh
KOHTPOJIMPYEMOT0 3JIeMEeHTa 00jieeé TOHKHM CJIOEM, B pe3yJibTaTe 4ero BO3pacraet

CKOPOCTh CpabaThIBaHUSI.
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Pucynok 14. [IpuMep ncOTHEHNS] TEPMOUHANKATOPHBIX KPACOK

TepMOMHUIMKATOPBl TNPUMEHSAIOTCS I KOHTPOJISL TEIJIOBOTO  PEKHMMA
AJIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMOUHIUKATOPBl TMPUMEHSAIOTCS JUIsl OOHApy>KEHHUS M PErUCTPALUH
IIEPErpeBOB 3JEMEHTOB 3JIEKTPOOOOPYNOBaHUS WM 3JIEKTPOIPOBOJAKH, B MEPBYIO
o4yepe.b, BOJIU3U JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COETUHEHUII.

TepMoMHAUKATOPBI HE TPEOYIOT CHEMATIBHOTO TEXHUYECKOTIO 00CTYKUBAHUSI.

3amuTe  MOANEXKAT  DJIEMEHTBl  JJIEKTPOOOOpYyAOBaHUSA, M1  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU JOKYMEHTAaMHU YCTAHOBIIEHBI HaWOOJBIINE JOIYCTHMbBIC
TEMIEpaTypbl HarpeBa, a TaKXe OJJIEMEHTHhl 3JIEKTPOOOOPYIOBaHMS, IIEPErpeB
KOTOPBIX MOXXET NPHUBECTU K aBapUM WM BO3TOPAaHUIO (HE3aBUCUMO OT HAJIWYUS
TpeOOBAHUI HOPMATUBHBIX TOKYMEHTOB).

TepMoMHAMKATOPHI ~ HAHOCAT  HA  DJIEMEHTHI  BJIEKTPOOOOPYyAOBaHUS,

IMOJICKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHMA.
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Pucynok 15. [Ipumep ucnonb30BaHusi TEPMOUHIUKATOPHBIX HAKIIEEK ISl KOHTPOJIS
TEMIIEPATypPbl KOHTAKTHBIX COCIMHEHHMN

[Topor cpabaThiBaHMS TEPMOMHIUKATOPOB BEIOMPAETCS UCXO/ U3 TPEOOBaHUI
HOPMATHBHO  TEXHHUYECKOHM  JOKYMEHTAI[Md [  KOHKPETHOIO  DJIEMEHTa
AJIEKTPOOOOPYIOBAHUS, TCXHHMUYCCKMX XapaKTEPUCTUK W  PEKUMOB  pabOThHI
AIEKTPOOOOPYTOBAHUS.

Tak xaK TEpMOMHAMKATOPHI HE SBIISIOTCS BOCCTAHABIMBACMBIMHU H3ICIIHSIMH,
IIOCJIE PETHCTpAlid MMHU IeperpeBa CpabOTaBIIME TEPMOMHIMKATOPHI IOJJIC)KAT
3aMeHE Ha HOBEIC.

Heo0XoauMo KOHTPOJIMPOBATH CPOK HCIIOJB30BAHHUS TEPMOHMHINKATOPOB.
[Tpr mcTeYeHHH CpPOKa HCIOJIb30BAHHUS, TCPMOMHIUKATOPHI HEOOXOAMMO 3aMEHHUTh
Ha HoBbIe. [lociie 3aMeHbI clieiaTh OTMETKY B JKypHAJIE.

TepMoOUHIUKATOPHI SIBJISIFOTCS HEBOCCTAaHABINBAEMBIMU u
HEPEMOHTONPUTOAHBIMU  H3AeIusaAMUA  (MOKpeITHAMH). [lpu  cpabaThIBaHUU
TEPMOUHANKATOPA, €r0 CICAYET yAaIUTh U 3aMECHUTh Ha HOBOE U3/eine (ITOKPHITHE).
OxpaInmBaHie TEPMOMHIUKATOPHBIX METOK B pe3yJIbTaTe BO3JCHCTBUS TEMIICPATyPhI

HEoOpaTUMO.

TepmocucTeMsI
TepMOCI/ICTeMBI NpCaHasHA4YCHbI AJI1 PAHHCTO aBTOMATHUYCCKOI'O 06H3py>I(eHI/I$I
IMOKapooITaCHbIX CHTyaHHﬁ, BO3HUKAOIMX BCJICACTBUC TIICPETPCBA JJICMCHTOB

ANEKTPOYCTAHOBOK: KOHTAKTHBIX COEAUHEHUM, MPOBOJOB, Kabene (B T.4. KOHIEBOM
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apMatypbl) M IIMH, JJIEKTPUUYECKHX ammnapaTtoB, BBOJHBIX pacHpeleTUTEIbHBIX
mKadoB, I[UTOB C BJIEKTPOOOOPYAOBAHHEM, HMHOTO JJIEKTPOOOOPYIOBAHUS
W WX DJJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEpaTypbl 000PYI0BaHUSA
B HEIITATHOM peXuMe PabOThI WU TIPH MOSBICHUU JedeKTa.

CucteMbl OCYIIECTBIISIIOT HETPEPHIBHBIA KOHTPOJIh TEMIIEpaTyphl HarpeBa ¢
CUTHAJIM3AIMEH O TPEBBINICHUN YCTAHOBJICHHBIX TIOPOTOB | Tiepenayeii nadopmauu
Ha MyJIbT NEHTPAITM30BAaHHOTO HAOIIOICHHUSI, TI€ OCYIIECTBISICTCS IPHEM TPEBOXKHBIX
U3BElIEHUM 00 OOHAPYKEHHBIX MEePEerpeBax ¢ JaTYMKOB, OTOOpaKeHHUE (MHIAUKAIIMS)
COCTOSIHUS U PETUCTPAITUs COOBITHH.

TepmocucteMamMu ~ MOTYT  OBITh ~ OOOpPYAOBaHBI  DJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMHU JOKYMEHTAMH YCTaHOBJICHBI HAaUOOJIbIIAS JOITYCTUMAS
TeMIiepaTypa Harpena, a TaK¥Ke AIIEMEHTBI AIEKTPOOOOPYI0OBAHUS
U DJEKTPONPOBOAKH, TIEPErpeB KOTOPHIX MOXKET TPHUBECTH K aBapuu WU

BO3TOPAHHUIO.

Pucynok 16. [IpumMep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIJCISAIONICH HAKIICUKHU U CIICHUAIM3UPOBAHHOIO Ta30BOr0 JaTUHKa

B kaudecTBe yCTpOMCTB OOHapyKEHMs MPEBBIIMICHUS TEMIEPATypbl B Pa3HBIX
CHUCTEMAaX MOTYT BBICTYIIATh Pa3jIMYHbIE NaT4YuMKU. Hamprmep, TepMOaKTUBUpPYyEMBIE
ra3oBBIJACIAIOIINE HAKIEUKH, TNPH HArpeBaHWUH KOTOPBIX [0 ONPEACIICHHOU
TEMIIEPATYPBI BBIACISIETCS CUTHAJBHBIM Ta3, YJIABIMBAEMBIM CHENUATIU3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, NEPEAAIOIINM CUTHAJI O MEPETPEBE HAa KOHTPOJIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTAKTHblE HMH(pPAKpacHble AATUUKH; JATYUKU TEMIIEpaTyphl,
yCTaHaBJIMBAaEMbIE HEIOCPEACTBEHHO Ha KOHTPOJIUPYEMBIN JJIEMEHT

AIEKTPOOOOPYIOBAHUS.
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i 9 & ) .
“ o CMEUMANU3NPOBAHHBIN KOHTPOJTIbHO-MPUEMHOE
7 FA30BbIA JATHWK YCTPOMCTBO

1. ObepHWTe Hakneliku BOKPYT KOHTaKTOB
1 YCTaHOBIATE ra30Bblid AATUNK

'oool"

=

70°C 100°C
3. B aBapuiHON cuTyauMW HaKNelKa Bbiaenaer
2. [lpW HarpeBaHUM MHAMKATOPHbIE CUFHaNbHbIA a3, KOTOPbIM PUKCMPYETCA
METKHK HQOGPBTHMO W3MEHAIOT UBeT AaTuynKkom

Iar 1 Iar 2 IIIar 3

I"azorenepupyromue IIpu HarpeBanuu Beimie 50 B aBapuiiHOM cuTyauuu, Korzaa
Hakjeiiku, pasMeunieHHble — 90°C  uHAMKATOpHBIE TeMIepaTypa IOJHUMAeTCs BbIIIE
Ha CHJIOBBIX KOHTAaKTaX, a METKHU HeoOpatumo 100°C, HakJIeKa BBIICIISIET
TaKXe CMOHTHPOBAHHBI MEHSIOT CBOU LIBETA CHUTHAJIbHBIN ras, KOTOPBII
ra30BBIN JTaTIuK B ¢bukcupyercss Ta30BbIM JATYUKOM.
3JIEKTPOIIUTKE JlaTuuk Tmepenaer CUTHAJI TPEBOTH

1 / WK OTKIIFOYAET ITUTAHUC

Pucynok 17. Ilomaroas cxema paboThl CUCTEMbI HEIPEPHIBHOT'O KOHTPOJIS
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ia30BBIACIISAIONICH HAKICUKN
Y CIIENUAIIU3UPOBAHHOIO Ia30BOr0 JaTYMKa

KpOMe TOTr0, TCPMOCHUCTCMBI MOKHO HCIIOJIb30BATH KaK CUCTCMbI MOHHUTOPHUHTA
noxcapﬂoﬁ 0e301acCHOCTH QJICKTPOYCTAHOBOK, 3a CYCT PAHHCTO O6Hapy}KeHI/IH TOYCK
9pe3MCPHOI0 HArpeBa, 3aJ0Jro a0 Hadajla TepMquCKOﬁ ACCTPYKIUHU H30JIAIUU

B MCCTaxX YCTAHOBKH JATYHUKOB.

Pucynok 18. IIpumMep cuctemMbl MHOTOKAaHAIBHOTO OECKOHTAKTHOTO
TEMIIEPATYPHOT'O KOHTPOJISI Ha OCHOBE O€CKOHTAKTHBIX ITUPOMETPHUICCKUX
JATYUKOB



CrofK ¢ cucTeme R

Pucynoxk 19. [IpumMep MHTENNEKTYaIbHONM CHCTEMBI KOHTPOJIS TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUI HA OCHOBE PacCIpeiesIEHHOTO
JaTYMKA TEMIEPATYPhI

TemmoBU3nOHHAS TUATrHOCTHKA

B OCHOBE TENJIOBU3MOHHOW JUAarHOCTHKH JIEKWT TEIUIOBOM  METOJ
HEPa3pyIIAIOMIEr0 KOHTPOJsS, T.e. TEIUIOBU3MOHHBIE OOCIEAOBaHUS C LEJIbIO
BBISIBJICHUSI TIO’KAPOOTACHBIX YYacTKOB M Y3JIOB B  DJIEKTPOOOOPYIOBAHUU
Y DJIIEKTPONPOBOJIKE.

B kadecTBe TEXHHMUYECKOTO CpEJCTBA TEIJIOBM3MOHHOM  JUArHOCTUKU
IIPUMEHSIETCS TEILUTOBU30p. TEIUTOBU30p — ATO ONTHKO-3JIEKTPOHHBIN U3MEPUTEIIbHBIN
npuoop, padortaronuii B UHGpaKpacHOU 00JIaCTH AJIEKTPOMArHUTHOTO CIIEKTpa.

Pucynok 20. [Tpumep npoBeaeHHs TEIIIOBU3HOHHOTO KOHTPOJIS dNIeKTpolnkada

KpaTko MeToj TEIUIOBH3MOHHOW JIMarHOCTHKH ITOKApHOW 0€30MacHOCTH
AKCILTyaTHPYEMOTO 3JIEKTPOOOOPYAOBAHMS MOKHO OIHCATH CICIYIONTUM O00Opa3oM.
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Kaxnpli 00BEKT HMMEEeT TemrepaTrypy, NpuYeM B pa3HbIX TOUYKaX OHa pa3Hasil.
Kak mpaBuiio, OTKIIOHEHUE TEMIEPATYPhl B Ty WM HHYIO CTOPOHY CBHACTEIHCTBYET
0 KaKOW-TO HEOJHOPOJIHOCTH, Acedekre. TermoBu30p Kak BHICOKaMepa OXBATHIBACT
BCIO TTaHOpaMy OOBEKTa, BHIBOJUT HAa IKpaH U (UKCUPYET B MaMSITH BECh CHEKTP
€ro TeMmIiepatyp, nmpeodpasys B TepMoTrpaMMy, T.€. KapTUHKY TeMIIepaTyp, KoTopas
HAllOMWHAET HEeratuB I1BETHOM (¢oTorpaduu, TH€ KaXAbIH OTTEHOK I[BETa
COOTBETCTBYET OMPEICTICHHON TeMITepaType.

HeocriopuMbiMu ~ mpeuMyllieCTBAMU  TEIUIOBHU3UOHHOTO  OOCJIE0BaHUS
SBIISTFOTCSI: OOBEKTHUBHOCTH M TOYHOCTH IIOJY4YaeMbIX JaHHBIX, O€30MacHOCThH
(npumensieTcst ~ OECKOHTAKTHBIM ~ MeETOq), HEe  TpeOyeTcss  OTKIIOYEHHE
AIEKTPOOOOPYIOBAHUS U TIOATOTOBKH padodero mecra. OgHako, st 60jee TOUHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOJIMMa Harpys3ka Ha JJIEKTpOOoOOpYIOBaHUS HE MEHEE
70%, u He MeHee 1 waca paboTel. [Ipu 3TOM MeETOA BBICOKOIPOHM3BOJUTEIICH,
K TOMY JK€ OH JIaeT BO3MOXXHOCTb MPAKTUYECKH MTHOBEHHO, «C TIEPBOTO B3TIISANIAY,
yKa3aTb MeCTO Je(dekTa, MpeaBapUTEIIBHO OIPEACIUTh CTEHEHb J1e(PEKTHOCTH.
Kpome »TOoro wmerton oOTaM4aeTcss MPOCTOTOM JTIOKYMEHTHUPOBaHHUS Je(PEKTOB
U BO3MOXHOCTBIO OTpeaeicHus AePeKTOB Ha paHHEW CTaaud Pa3BHUTHSL.
OH TO3BOJISIET C JOCTATOYHOM CTEMEHbIO TOYHOCTH JIMATHOCTHUPOBATH COCTOSTHUE
HE TOJBKO OTKPBITBHIX 3JIEMEHTOB JJIEKTPOOOOPYIOBAaHMS, TaKMX KaK KOHTAaKTHBIC
COCJIMHEHUS B DJICKTPUUYECKUX IIUTKAX W BBOJHBIX IIUTaX, HO U COCTOSTHUE PO3ETOK
Y BBIKITIOUYATENICH, KOTOPBIC 3aKPBITHI KOPITYCaMHU, a TAK)KE AICKTPUIECKHUX MMPOBOJIOK,
BBITIOJTHCHHBIX Pa3IMYHBIMK CIIOCOOAMH.

~:38.57

F36.7

E 349

331

F 313

E 244

F 276

068

239

221

20.28

Pucynok 21. IIpumMep TepMorpaMmbl KOHTAKTHBIX COEAUHEHUN C TEMIIEpaTypHOU
HIKAJION

CyThb TEMJIOBU3MOHHOW JMArHOCTUKH 3aKJIIOYAaeTcsl B  OECKOHTAKTHOM
pErucTpanuu TEMIIEPATYPHOTO IMOJs Ha MOBEPXHOCTH OOBEKTa HU3MEPUTEIHHOM

arnmaparypou, IMOCTPOCHUM W aHAIM3€ TEpPMOrpaMM C UCIOJdb30BaHueM OBM



78

Ui OOHapyXeHusi U Kiaccupukauu ne@exkToB U mpuHATHS perieHus. Hanmuuwue
nedekTa mpU TaKOW JTUArHOCTUKE XapaKTEPHU3yeTCsl aHOMAaIbHBIM TMOBBIIICHUEM
TeMIIepaTyphl B I€(PEKTHON 30HE IO CPABHEHUIO C UCTIPABHBIMU OOJIACTAMH.
VYcnoBus W MOOpPANOK  MOPOBEACHUS  TEIUIOBU3MOHHOM  JUArHOCTHKH
OKCILTyaTHPYEMOTO  DJIEKTPOOOOPYZIOBAaHUSI JKIJIBIX W  OOIIECTBEHHBIX 3/IaHUN
YCTAHABJIMBAIOT  METOJMYECKHE  pekoMeHmauuu  [6]. OHM  HampaBJCHBI
Ha MNpoQUIAKTUKY TMOXKAPHOM OE30MaCHOCTU AIEKTPOOOOPYAOBAHUS  JKHUIIBIX
U OONICCTBEHHBIX 3JaHUN U TMO3BOJISIIOT KOHTPOJUPOBATH M OIIEHUBATH COCTOSTHUE
MOKAPHON O€30MaCHOCTU 3JEMEHTOB 3JIEKTPOOOOPYJOBaHUS, KOTOpbIE paHEe He
MOIJIM OBITh OOCJEAOBaHBbI, TAKUX KaK: PO3ETKH, BBIKIIOUATEIN U DJICKTPUUYECKUE
MIPOBOJIKM BBIMIOJHEHHBIX PA3JIMYHBIMU CIIOCO0AMU, YTO SBIAETCS aKTYaJbHBIM
MOMEHTOM B oOiacth  obOecriedeHHs] TOXKapHOM  0e30MacHOCTH  KUJIBIX

1 OOIIECTBEHHBIX 3/TaHUH.

[T=2729¢]

Pucynox 22. [Ipumep oOHapy)eHUs M0KapOONacHOro pa3orpea 601TOBOIO
KOHTaKTHOT'O COCANHEHUS

C mnoMOlIBbI0 TEMIOBU3MOHHOW JUWArHOCTHUKH BBISBISIIOTCS KOHKPETHBIE
nepeKTHble MecTa, [Je 3a4acTyl0 JOCTAaTOYHO 3aTAHYTh, 3aYUCTUTh, 3aMEHHUTH
00JTOBOE COEAMHEHHNE WU MTEPEPACTIPENETIUTD HATPY3KY U AePEKT OyJIeT yCTpaHEH.

Jomyckaercst uCrob30BaTh APYTUE€ METOJUKHN TETIOBU3MOHHON IMATHOCTUKH,
eclM 00JIaCTh MX MNPUMEHEHUs] COOTBETCTBYET 00JIACTH TMPUMEHEHHUS HACTOSIIINX
METOIUYECKUX PEKOMEHAAIUN.

B kauecTBe KpUTEpHEB OIEHKH IOKAPHON OE30MaCHOCTH AJIEKTPUUECKUX
U3JIETTU  MOXKET OBITh TNPUHATO 3HAYCHHE TEMIEpaTyphl WIM TPEBBIIICHUS

TEMIIEPATYyphl, YCTAHOBIEHHOE B CTaHAAPTAaX HA KOHKpeTHoe uzaenue. Kpome Toro,
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KPUTEPUHU OLIEHKU TOKapHOW O€30MacHOCTH MpPH TEIUIOBU3HMOHHON JHArHOCTUKE
MIPUBEJICHBI B METOJUYECKUX PEKOMEHIALUSX [6].

JlnarHoctuka aJIEKTPOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpa3pyIIaroIIero
KOHTpPOJIS (TEMIOBU3MOHHAS AUATrHOCTHKA) JOJKHA MPOBOJUTHCS OpUraioil HE MEeHee
2 yenoBek. Bee dneHsl Opuraasl JOMKHBI OBITh ATTECTOBAHBI 110 TETUIOBOMY METOY
HEpa3pymaImero KOHTPoJs. XoTs Obl OAuH pabOTHUK JOJKEH OBITh aTTECTOBAH HE
HKe, yeM 110 I kBanudukanmoHHOMY YpOBHIO MO TEMJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

Jns  mpoBeneHUs TEIUIOBU3UOHHOW JUArHOCTUKU MOTYT MPHUBIIEKATHCS
CTOPOHHHME OpTraHW3allMM, aKKPEIWTOBAHHBIE B YCTAHOBJICHHOM IMOPSIKE Ha

TEIJIOBOM MCTOJ HCPA3PpYyHIArOUICTO KOHTPOJIA.
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