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BBenenue

Jons w4yumcma mnoxkapoB, mnpoumsomenmux B Poccuiickon  ®enepanun
OT DJIEKTPUYECKUX HU3JIETUA M YCTPOUCTB B 3MAHUSIX U COOPYKEHUSX, OT OOIIEero
yycia TMOXapoB B 3JIaHUSIX U COOPYXKEHUSX OCTAeTCS CTAOMIBHO BBICOKOM
u coctasisiet bosee 34 %.

Haubombliee yncio moxapoB OT 3JIEKTPOOOOPYA0BaHUS €XKETOTHO MPOUCKXOIUT
Ha 00BEKTaX >XWIOro cekropa. Mx pomnsa cocrariser nopsaka 74 % ot oOiero
KOJIMYECTBA MOKAPOB M0 AIEKTPOTEXHUUECKUM NPUYUHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJAEH Ha MOXKapax OT 3IIEKTPOOOOPYTOBaHUS
MPUXOJUTCS HAa TOXKapbl B 3[JaHUSIX U COOPYKEHHUSX KUJIOro cexkropa — 94,8%
OT 00Iero uyucia MOTUOMIMX Ha MOXkapax, BO3HUKIIMX MO JJIEKTPOTEXHHUUECKUM
MPUYMHAM.

Cpenn BUIOB OOBEKTOB KWJIOTO CEKTOpAa HAaWOOJbIEE KOJIWYECTBO IMOKAPOB
OT DBJIEKTPOM3ACIUA U YCTPOUCTB €XKEroJHO NPOUCXOJUT B OJHOKBAPTUPHBIX
M MHOTIOKBAPTHUPHBIX JKWIBIX JOMax M cocraBiaseTr okono 43 % wu 33 %
COOTBETCTBEHHO.

B 3paHusx M COOpYXEHHSX OOIIECTBEHHOTO Ha3HAYEHUsI JIOJIS TOXKApOB
OT D3JIEKTPOoOOOpyAOBaHUsA cocTaBwia Oosiee 52 % oT oOmero uwucia MoXXKapoB
Ha JJAHHBIX OOBEKTaxX.

Jons uucna noruOmux Jrofedl Ha MoXapax OT 3JIEKTPooOOpYI0BaHUS
B OOIIECTBEHHBIX 34aHMAX cocTaBmwia 19,0 % or oOmiero 4ymcia MOTHMOIIMX Ha
nmo)kapax Ha JIaHHBIX OOBbEKTax.

Pacnipenenennst  3HaueHud — TOKaszaTeneid  OOCTAHOBKM €  MOXapamw,
npouzomeAmnmu B Poccuiickoii @enepanuu B nepuos 2016-2021 rogoB B KuiIioM
CEKTOpPE W 3JaHUSX U COOPYKECHHSIX OOIIECTBEHHOTO HA3HAYEHUS, WCTOYHHKOM
BO3HMKHOBEHHUS KOTOPBIX SIBISUIOCH  DJIEKTPOOOOpYyIOBaHWE, IO CyOBEKTaM

Poccuiickoit @enepanuu npeacTapieHsl B Tadbaunax 1 u 2.



TaOimma 1

Pacnpenenenne 3HaueHMi IT0Ka3aTelieii 0OCTAaHOBKH ¢ IOXapaMy, IPOH30NIECAITIMHA

B Poccmiickoit @eneparnuu B nepuox 2016-2021 ronos
B )KIJIOM CEKTOpE, HCTOIHUKOM BO3HHKHOBEHHS KOTOPBIX SBJISIIOCH
anekTpoobopymoBaHme, o cyobekraM Poccuiickoit @enepanmu

ITorn6n
Kom-Bo Tlons o Tons
Peitruar Cy6sext PO HOXKapoB, o PeijiTiar Cy6next PO . o
o , % IoHei, , %
A gelL.
1 MockoBckas 00J1acTh 16 861 7,63 1 MockoBcKast 00J1aCThb 740 6,71
2 Pecrrybmixa 8304 | 3,75 2 CaepiuioBekas obmacts | 417 3,78
Bamkoprocran
3 Yensbunckas obnacts | 6728 | 3,04 3 PecrtyGuiica 382 | 3,46
bamkoprocran
4 WpkyTtckas o6macTb 6 599 2,98 4 Wpkytckas odxacTsb 358 3,25
5 JleHuHTpasicKas o6macts | 6456 | 2,92 5 Jlenunrpancias 342 3,10
obaacte
6 r. Mocksa 6 047 2,73 6 Kpacnosipckuit kpait 342 3,10
7 Kpacronpexmii kpait 6017 | 2,72 7 Hosocubupcxas 297 | 2,69
00J1acTh
8 Kpacnonapckuit kpait 5905 2,67 8 Hunxeroporcias 275 2,49
00nacTp
9 CBepjioBcKas 00J1acTh 5696 2,57 9 YensaOMHCKas 001aCTh 272 2,47
10 Camapckast 001acTh 5573 2,52 10 PocToBckas obmacts 256 2,32
11 PecnyOmmka Tatapctan 5400 2,44 11 Kpacnonapckuii kpait 244 2,21
12 Hosocrbupcras 5301 | 240 | 12 Tiomenckas obmacts | 233 | 2,11
o0nacTh
13 IIpumopckuit kpait 5164 2,33 13 [Tepmckuii kpait 232 2,10
14 Kemeporckas 06sactp - 4945 223 14 KemepoBckas 06macThb - 730 2,09
Kysbacc Kysbacc
15 Huxeroponckas 4823 | 2,18 15 Camapckast 0611acTh 221 2,00
o0nacTh
16 AnTaiickuil kpaii 4 587 2,07 16 Pecny6nmuka Tatapctan 214 1,94
17 Pocrosckast 001acTh 4329 1,96 17 CaparoBckas 0071aCTh 204 1,85
18 XabapoBckuil Kpant 3998 1,81 18 XabapoBckuii Kpaii 200 1,81
19 CaparoBckast 001acTh 3 864 1,75 Cpemmee no cyGr.exram 195,8
Vpaisckoro @O
20 Boponesxckast o6macts 3819 1,73 19 TBepckas obnactb 191 1,73
21 Tepmcxuii kpait 3750 | 1,69 | 20 Bosrorpanckas 185 | 1,68
obmacte
22 Bonrorpanckas odmacts 3706 1,67 21 [Ipumopckuii kpait 182 1,65
Cpepree o cyObekTaM
23 Openbyprckast 06J1acTh 3653 1,65 TiprBomkckoro GO 179,5
Cpezmee 0 OyOnekTaM. | 5 s, 5 2 Anraiickuii kpait 173 1,57
Ypansckoro @0
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obnacth 173 1,57
25 TroMeHcKkast 00J1acTh 3459 1,56 Cpepmee rio cybrexram 172,3
Cubupckoro ®O




Ioruon
Kon-Bo Tons o Tons
Peiituar Cy6next PO HOKapoB, N PeiiTymr Cy6nexr PO . o
e , % moxei, | ,%
A 9elL.
Cpennee o cyobexTam
Crbupexoro GO 34246 24 Boponexckas o6mactb 168 1,52
Cpennee o cyobexTam
TiprBomkckoro GO 3397,2 25 OpeHOyprckast 00J1acThb 161 1,46
26 Omckast 00J1acTh 3130 1,41 26 OMckas 0071acTh 156 1,41
27 Ranmot-Manciicitit | 304 | 38 | 27 r. Mockea 151 | 137
aBT. OKpyT - Orpa
Cpengee no cyonekram 28987 23 Y amyprckas 145 132
Ienrpamsroro @O PecnyOnmka
28 Bnagumupckas 001acThb 2 687 1,21 29 Ien3eHckas obmactsh 142 1,29
Cpemiee H.(,) oyObeKTam 25949 30 Brnagumupckas o0macTs 142 1,29
Poccuiickoit Denepannn
29 TBepckast ob6macth 2418 1,09 Cpenaee mo cyGresran 138.4
HenrpamsHoro ®O
Cpengee no cyonekram
IOxEoro O 2282,1 31 Kypranckas 001acth 130 1,18
30 CTaBponoNbCKuit Kpait 2194 | 0,99 32 ApxaHreibekas 130 1,18
005acTh
31 Kypranckas o0nacth 2128 0,96 33 Bonoroackas o61acThb 130 1,18
32 HBanogBckas 001acTh 2126 0,96 Cpez[rfee H.(,) CyOneKTam 129,4
Poccuiickoit ®egepanuu
33 Ilen3enckas o01acTh 2075 0,94 34 Hosropojckas obnacts 129 1,17
34 Kuposckas 06macth 2 057 0,93 35 TamboBcKkas 001acTh 127 1,15
35 VbsHOBCKas o6nacts | 2046 | 0,92 36 Pecrtyomika Caxa 122 | 1,11
(SxyTus)
36 YamypreKas 2012 0,91 37 3abaiikanbckuil kpait 121 1,10
PecniyOnuka
37 3abaiikanbckuit Kpan 2 006 0,91 38 Pecniy6Onuka Bypsitus 121 1,10
Cpennee no cy0pexTam UyBsamnickas
Cesepo-3anagaoro @0 19226 39 PecrrybOmmka - UyBamms 19 1,08
38 TamboBckast 06macTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecriybomxa Caxa 1 882 0,85 41 VbsHOBCKas 0071aCTh 114 1,03
(SlxyTus)
40 JIumenikasa ob6nactb 1807 0,82 42 Kaiy>xckas o6mactsb 112 1,02
Cpemmee 1o cyoseKkTaMm
41 Tynbckast 06macTh 1801 0,81 IOxEOr O 110,8
42 Amypckast 00J1acTh 1754 0,79 43 Ps3anckas o6macTb 110 1,00
Cpemree 1o cyobekram
43 BpsiHckast obnacth 1736 0,78 Cenepo-3amaroro B0 101,1
Cpemaee o cyOBekTaM | | 4 g 44 TysbeKas 06macTh 100 0,91
JamsaeBocTounoro @O
44 Benroponckas o6mactp 1730 0,78 45 AcTpaxaHcKkasi 00JIacTh 100 0,91
45 ApxaHrenbckas 001acTh 1714 0,77 Cpemeee o cybrexTam 86,9
HampreBocTognoro O
46 Pecnybnuka Kpeim 1714 0,77 46 Jlurnenxkas obnacte 86 0,78
47 Pecny6imka Bypsitus 1702 0,77 47 Amypckast 0065acTb 85 0,77




IToru6n
Koi-Bo Tons o Tons
Peiituar Cy6next PO HOKapoB, N PeiiTymr Cy6nexr PO . o

e , % moner, | ,%

A el
48 MypMatcKas 061acTh 1668 0,75 48 Xant-Mancuiicinii 82 0,74

aBT. OKpyT - IOrpa
49 Bomoronckas o6macts 1 664 0,75 49 Benropoxckas obmacts 81 0,73
so | ‘lysamckas Peenybmuia |y oa0 | gy 50 CTaBpONONLCKHil Kpait 80 0,73
- UyBamus
51 Pszanckas o6acthb 1519 0,69 51 Kypckas ob6xacts 80 0,73
52 SpocnaBckasi 00JacTh 1491 0,67 52 Pecriybnuka MopaoBus 79 0,72
53 Kamysxckast o6macts 1472 0,67 53 HBanoBckast 0b6macth 78 0,71
54 ActpaxaHckasi 00J1acTh 1468 0,66 54 BpstaCcKas obnacTs 77 0,70
55 Kypckas obnactb 1435 0,65 55 Pecniy6mnuka Kpbsim 77 0,70
56 Tomckas 001acThb 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hosroponckas oomactb 1414 0,64 57 OpnoBckast 001acTh 72 0,65
58 Pecnry6nmka MopmoBus 1362 0,62 58 Pecny6immka Kapenns 70 0,63
59 Pecniy6nuka Jlarecran 1330 0,60 59 TIckoBckast 001acTh 69 0,63
60 Pecnyonnka Kapenus 1307 0,59 60 SIpocnaBckas o6nacTb 69 0,63
61 CMmomeHckas 00J1acTh 1305 0,59 61 Tomckas o0acTh 67 0,61
62 Pecny6Onuka Xakacus 1226 0,55 62 CMmonenckas 001acTh 63 0,57
63 [ckoBckast ob6macTh 1204 0,54 63 Pecny6nmka Xakacus 60 0,54
64 Pecrry6mmka Komnu 1149 0,52 64 Pecrrybnmka Mapwuit On 52 0,47
65 YeueHckas PecriyOnunka 1103 0,50 65 Kocrpomckas o01acTb 45 0,41
66 CaxanuHckast 001acTh 1 088 0,49 66 CaxanuHckast 00J1aCTh 43 0,39
67 OproBckas 06macTb 1051 0,47 67 #mano-Henemni asr. 41 0,37
OKpyT
68 Pecniy6niuka Mapwii O 1 006 0,45 68 Pecniyonuka Jlarectan 31 0,28
69 KocTpomckas 061acTh 954 0,43 69 Kamunurrpanckas 28 0,25
obnacte
Cpezngee no cyosexram
Cesepo-Kaekasckoro 899,3 70 Kamuarckuii kpait 27 0,24
[0]0)
70 Kanununrpanackas 871 0.39 7 EBpeiickas aBT. 25 023
o0macTh obnacte
71 Kabapnuno-bankapckas 771 0,35 7 Pecry6uka Thia 23 0,21
PecnyOnuka
. Cpemmee 1o cyobeKkTaMm
72 #Amano-HeHelkui ar. 739 0,33 Cesepo-Kaskasckoro 20,4
OKpyT
@0

73 Pecniyonmka TriBa 569 0,26 73 MypmaHckast 006acTb 20 0,18
74 Kamuatckuii kpait 514 0,23 74 Maranganckast 001acThb 20 0,18
75 PecniyOnuka Anpirest 500 0,23 75 PecryOninka Anrai 17 0,15




IToru6n
Koi-Bo Tons o Tons
Peiituar Cy6next PO HOKapoB, N PeiiTymr Cy6nexr PO . o
ex , % moxei, | ,%
' el

Kab6apauno-

76 EBpetickas aBT. 00J1aCTh 495 0,22 76 Bankapckas 16 0,15
Pecnybnnka

77 Pecniy6nuka Asrrait 450 0,20 77 r. CeBacTomoJb 12 0,11

73 | Pecnyomixa Cesepuas $5 |02 | 78 Pecry6mika Ansires 10 | 009

Ocetus - Ananust

79 MaramgaHckast 00J1acTh 406 0,18 79 YyKOTCKHI aBT. OKpYT 10 0,09

80 r. CeBacTomnoib 367 0,17 80 Yeuenckas Pecrybnuka 6 0,05

81 Pecrty6uka MHrymerus 283 0,13 81 Pecry6mixa 5 0,05
Wnrymerus

82 Pecrry6mika Kanmbikus 268 0,12 82 PecniyGiuia Cenepras 4 0,04

Ocetus - Ananus
g3 | Kapauaeso-fepkecckas | 59 | o8 | g3 | pecnyGmmka Kanmbims | 2 0,02
Pecry6nuka

84 Henenkuii aBT. OKpyr 79 0,04 84 Henenxuii aBT. OKpyr 2 0,02

85 YyKOTCKHif aBT. OKPYT 75 0,03 85 Kapauaeso-Hepieccias 1 0,01
PecnyOnmka

Tabmmma 2

Pacnpenenenne 3HaueHMi IT0Ka3aTelieii 0OCTAaHOBKH ¢ IOXapaMy, IPOH30NIECAITIMHA
B Poccmiickoit @enepanuu B nepuox 2016-2021 ronos
B 3[JaHASX, COOPYKECHUAX 0OIECTBEHHOTO Ha3HAUYEHMS,
HCTOYHMKOM BOSHMKHOBEHHU KOTOPHIX ABILUIOCH 3IEKTPOOOOPYHOBaHHE,

o cyosexram Poccniickoit @enmeparpm

Kon-Bo o Iorn6mo o
PeiiTHHT Cy6nexr PO MOKapoB, H,ym’ PelTHHT Cy6nexr PO JIOHEH, JI(yJIX,
exn. ° gelL. °
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MocKoBCKas 00J1aCThb 896 4,78 2 MocKoOBCKas 00J1aCThb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 Kpacnomapckuit kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecniy6nuka Bamikoprocran 561 3,00 5 Upkytckas o01acTb 5 5,88
6 Kpacnosipckuit kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 Hpkyrckas ob6mactpb 545 2,91 7 AcTtpaxaHckas 00J1acTb 4 4,71
8 IIpumopckuii kpait 520 2,78 8 HAmano-Henenicui asr. 3 3,53
OKpyTr
9 UYensOuHcKas 061acTh 509 2,72 9 Pecniy6mmka TriBa 3 3,53
10 XabapoBckuii Kpaii 502 2,68 10 Kpacuosipckuit kpait 2 2,35
11 HoBocubupckas obiacTb 442 2,36 11 Yensbunckas obnactb 2 2,35
12 Camapckast 06iacth 399 2,13 12 HoBocubupckas obiacTb 2 2,35




Kon-Bo

ITorubmno

Peitrunr CyO0bext PO MOXKapoB, I{(:/m, Peitrunr CyO0bext PO mozei, II(:/M’
e ° YelL °
13 PocToBckas o6macth 367 1,96 13 PocToBckas o6macth 2 2,35
14 Pecniy6mka Tatapcran 343 1,83 14 CapatoBckas o0acth 2 2,35
15 Xautbl-MancHHCKHil asT. 314 1,68 15 Huxeroposckast 001actsb 2 2,35
okpyr - Orpa
Cpengee no cy0nekTam
16 CaparoBckast 001acTh 309 1,65 Crbupcxoro ®O 1,8
17 Omckas 0011acThb 294 1,57 Cpeaee 0 CyGnexTam 1,6
LenTpamsHoro ®O
18 Hukeropozickas 061acTh 292 1,56 16 Pecry6mixa 1 1,18
Bamkoprocran
19 Keweposcras obmact, - 291 1,55 17 Xabaposcxi kpaii 1 1,18
Kysbacc
20 Bourorpazackas o6iactb 283 1,51 18 Camapckast 0bsacth 1 1,18
Cpengee o cyOsekTam
Cubupcxoro DO 281,7 19 Bonrorpaznckas obxacts 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuil kpait 1 1,18
22 Ilepmckuii kpait 269 1,44 21 Ilepmckuit kpait 1 1,18
Cpengee no cy0neKkTam 263.0 Cpengee no cy0nekTam 1.0
VYpansckoro O ’ VYpansckoro O >
23 Boponesxckas o6nacts 260 1,39 22 Boponesxckas obnacts 1 1,18
Cpepgee o cyObeKTam 2549 Cpepgee o cyObeKTam 1.0
Lerrpamsroro ©0 > 10xnO0TO0 @O >
24 Tromenckas 0061acTh 242 1,29 Cpemaee rg)q)cyﬁ'ﬁeKTaM 1,0
25 Pecniyonuka Kpbim 241 1,29 23 CaepioBckast 006J1acTh 1 1,18
Cpentee mo CyObeKTaM
TiprBomKckoro @O 230,3 24 Awmypckas 001acTh 1 1,18
26 Pecny6muka Caxa (SIkyTus) 228 1,22 25 TBepckas 001acTb 1 1,18
Cpengee o cyOpeKkTam
IOsxtoro ®0 222,6 26 Bomorockas 06macThb 1 1,18
Cpentee mo cyobexraM PO 2189 27 VYnpgHoBcKas 001aCTh 1 1,18
27 CaepamnoBckas 0051acTb 216 1,15 28 benroponckast o6nacte 1 1,18
28 PecniyOimmka Jlarectan 211 1,13 29 TamboBckast 001aCTh 1 1,18
29 CraBpononbckuii Kpai 210 1,12 30 Ps3anckas o6macTp 1 1,18
30 OpeHOyprckast 00J1acTh 207 1,11 31 Pecny6nuka Komu 1 1,18
31 3abalikanbCkuil Kpan 190 1,01 32 Kocrpomckas obiactb 1 1,18
Cpepree 1o cyGnexTan 186,4 33 r. CeBacTonob 1 1,18
JamsaeBocTouroro ®0
32 ApxaHrenbckasi 001acTbh 185 0,99 34 PecrryOmmka Marymerns 1 1,18
N Cpengee no cy0neKkTam
33 SAmano-Henenkwuii aBT. okKpyr 182 0,97 NamsHenocToururo GO 0,8
34 TomcKas 06macTh 180 0,96 Cpemee no cybrexram 0,6
Cesepo-3amagaoro O
Cpepgee o cyObeKTam
35 JlenuHrpaackas 00JacTb 177 0,95 TprBomkckoro @O 0,6
36 Awmypckast 0071acTh 171 0,91 Cpengee o cyOrexkTam 0,1




10

Kon-Bo oIS ITorubmo Tons
Peitrunr CyO0bext PO MOXKapoB, H:y > | PedituHT CyO0bext PO mozei, % ’
en. ° YelL °
CeBepo-Kaskazckoro ®O

Cpepgee o cyObeKkTam N .
Cepepo-3anazmoro GO 165,0 35 KpacHonmapckuii kpaii 0 0
37 AcTtpaxaHckas 0051acTb 159 0,85 36 Pecniy6mmka Tarapcran 0 0
38 Teepckast 00macTh 154 0,82 37 Xanrpl-Mancuiickuii asr. 0 0

okpyr - FOrpa
Kemeposckas 00macTh -
39 Pecny6nuka Bypsatus 154 0,82 38 Kys6acc 0 0
40 Kuposckast obmacth 153 0,82 39 TromeHckast 061acTh 0 0
41 Y amyprckas PecyOnmka 152 0,81 40 Pecny6muka Kpemm 0 0
42 Bomoroackast 061acTh 147 0,79 41 Pecrty6mixa Caxa 0 0
(SxyTus)
43 Brnagumupckas o0macth 147 0,79 42 Pecniy6immka Jlarectan 0 0
44 SApocnasckast 061acTh 147 0,79 43 CraBpononbckuil Kpai 0 0
45 MypmaHcKas 00JIacTh 146 0,78 44 OpeHOyprckast 00J1acTh 0 0
46 Bpsiackas ob6iacTp 139 0,74 45 3abalikanbCkuil Kpan 0 0
47 VbsHOBCKas 007aCTh 138 0,74 46 ApxaHrenbckas 00J1acTh 0 0
48 Tlensenckas 001acThb 135 0,72 47 Tomckast 061aCcTh 0 0
49 Benropoackas obnacTs 134 0,72 48 Jlenunrpasckas o0mactb 0 0
50 Ueuenckas PeciyOnmka 127 0,68 49 Kuposckas o6macts 0 0
51 CaxanuHckas 001acTh 124 0,66 50 Pecniyoniuka Bypsitus 0 0
52 TamboBckas 001acTh 124 0,66 51 Y amyprckas PecryOmmka 0 0
53 Psasanckas o6nacts 118 0,63 52 Brnagumupckas o0macth 0 0
54 Hysamckas Pecriybmuka - 116 0,62 53 MypmaHckas 00JIacTh 0 0
Uypamus
55 Tyneckast obnacts 115 0,61 54 Spocnasckas o6nactb 0 0
56 Kypranckas o6macts 114 0,61 55 BpsHckas o6acts 0 0
Cpepmree no cyGsexran 1094 56 ITeH3zeHckas o0acTh 0 0
Cesepo-Kaekasckoro @O
57 Pecny6imka Kapenns 107 0,57 57 Ueuenckas PeciyOmmka 0 0
58 Pecny6nuka Xaxacus 105 0,56 58 CaxanuHckast 00nacthb 0 0
59 Jimenxas oGmacTs 103 | o055 | 59 | ‘lysawcrasPeemyGmua- o, 0
Uysawmus
60 Pecny6imka Komu 101 0,54 60 Tynbckas obmacts 0 0
61 OpnoBckas 001acTh 98 0,52 61 Kypranckas obnactsb 0 0
62 Pecrry6mmka TriBa 97 0,52 62 Pecrry6nmka Kapenus 0 0
63 CMmorneHckast 061acTh 96 0,51 63 Pecny6nmka Xaxacus 0 0
64 Kabapmuno-Bamapckas 96 0,51 64 JIumenkas obiactb 0 0
PecnyOimka

65 WBanoBcKkas 001acTh 96 0,51 65 OpnoBckas 001acTh 0 0
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Kon-Bo Tons ITorubmo Tons
Peitrunr CyO0bext PO MOXKapoB, o > | PedituHT CyO0bext PO mozei, % ’

en. ° YelL °
66 Kocrpomckas obnacTb 96 0,51 66 CmMoreHckast 06acTb 0 0
67 Kypekas 061acTs 94 0,50 67 Kabapnuno-bankapckas 0 0

Pecriy6inka
68 Kamununrpanckas o6iactb 92 0,49 68 HBanoBcKas 001acTh 0 0
Pecny6nnka CeBepHast
69 Ocerus - AsaHmns 80 0,43 69 Kypckas o6macts 0 0
70 Pecny6imka Mapwii 91 76 0,41 70 Kamuuurrpancxas 0 0
o0sacTb
71 Kany»xckast 06acthb 75 0,40 71 Pecnyomixa Cesepras 0 0
Ocertust - Ananus
72 Pecniy6imka MopaoBus 74 0,40 72 Pecnry6imka Mapwii D1 0 0
73 r. CeBacTomoins 66 0,35 73 Kamy»xckas ob6mactb 0 0
74 Hosroponckas obnacts 62 0,33 74 Pecny6nmka Mopnosust 0 0
75 Kamuarckuit kpait 58 0,31 75 Hosroposckas obnacts 0 0
76 IckoBckast ob6macTh 54 0,29 76 Kamuarckuii xpait 0 0
77 PecnyGiimka Anrai 48 0,26 77 IckoBckast o6macTh 0 0
78 PecrryOnuka Anpires 44 0,23 78 PecriyOnuka Anraii 0 0
79 Marapmanckast 001acThb 44 0,23 79 PecniyOimka Anpirest 0 0
80 Egpeiickas aBT. 00mactb 41 0,22 80 MaraznaHckasi 00J1acTb 0 0
81 Pecniy6Onuka Murymerus 31 0,17 81 EBpeiickas aBT. o0nactb 0 0
82 Pecny6nmka KanMbikus 22 0,12 82 Pecniy6nmka KanMeikus 0 0
83 UyKOTCKUI aBT. OKpYT 18 0,10 83 UyKOTCKUI aBT. OKpYT 0 0
84 Heneuxuii aBT. OKpyT 16 0,09 84 Heneuxuii aBT. OKpyT 0 0
85 Kapauaeso-Yepxecckas 11 0,06 85 Kapauaeso-Yepxecckas 0 0
PecnyOimka PecnyOimka

C Y4YCTOM HMHTCHCHBHOI'O POCTAa SHCPIrOBOOPYKCHHOCTHU HACCICHHUA, KUJIBIX U

O6IH€CTB€HHI)IX SHaHHﬁ, TCHACHIOUA II0 KOJIHMYCCTBY «IJICKTPOTCXHHUYCCKUX)

MOKapoB, OYEBHUJHO, COXPAHUTCS MpPHU CYLIECTBYIOIIEM IOJIOKEHUU TMOKapHOU
npO(UIAKTHKHU IJIEKTPOYCTAHOBOK.
B nacrosiiee Bpemsl CIIOKWIAcCh CUTyalus, KOTJa 3JIEKTPOOOOpYyHOBaHHUE IO

OOJIBIIIEH YaCTH HUKEM HE O6CJIy}KI/IBaCTCH N HC KOHTPOJHUPYCTCA C TOYKHU 3PpCHUSA CTO

MOXKapHON  TpODUIAKTHKU. ODJEKTPUKHM HA  OOBEKTAaX  3aHUMAIOTCS  €r0

O6CJ'Iy)KI/IBaHI/IeM HJIIN pEMOHTOM, KOI'Jda YTO-TO BBIXOJUT M3 CTPO. B »ton CBiA3U,

OJHHMM H3 OCHOBHBIX BOIIPOCOB ABJIICTCA  OpraHHU3allvAg CHUCTEMaTHUYECKOM

NPO(PHIIAKTUKY MTOKAPOB OT 3JIEKTPOOOOPYAOBAHUS KHIIBIX U OOIIECTBEHHBIX 3JaHUI

C IPUMCHCHHUCM TCXHHUYCCKHUX CPCACTB.
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B cootBerctBUM co cTaThel 4 TexHUYECKOro periiaMeHTa TaMoKeHHOro cor3a
«O 0Oe3omacHOCTHM  HU3KOBOJIBTHOTO oOopymoBanus» (TP TC 004/2011),
HU3KOBOJIbTHOE 00OpY/JI0BaHME JOJKHO OBITH pa3pabOTaHO M M3TOTOBJIICHO TaKUM
o0pa3oMm, 4TOOBI NMPU MPUMEHEHUHN €r0 MO Ha3HAYEHHUIO U BBIMOJIHEHUU TPeOOBaHUMN
K  MOHTaXy, OJKCIUTyaTallud  (MCIOJb30BAaHUIO),  XPAHEHHIO,  IIEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) M TEXHUYECKOMY OOCTYKHMBaHWIO 9TO 000OpyIOBaHUE
obOecrnieunBago: OTCYTCTBHE HEAOMYCTHMOTO PHCKAa BO3HWKHOBEHHUSI TMOBBIIIEHHBIX
TEMIEPATyp, IYTOBBIX pa3psiioB WM M3MYyYEHUH, KOTOpPbIE MOTLYT IPUBECTH
K TOSIBJICHUIO OIMACHOCTEH, OTCYTCTBHE HEJOMYCTUMOTO pHUCKa MpH MEeperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BHI3BIBAEMBIX BIUSHUEM BHEUIHUX W BHYTPEHHHX
BO3NeHCTBYIOmMUX  ¢akTopoB. Takke B  JaHHOM  CTaTbe  OMPEJEICHO,
YTO HHU3KOBOJBTHOE OOOpPYJOBaHUE JOKHO OBITH pa3pabOTaHO U H3TOTOBJICHO
TakKuM 00pa3oM, 4TOOBI OHO HE SBILIOCH MCTOYHUKOM BO3HHKHOBEHHS IOXapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBUIX PaOOTHI.

B  OosbmimHCTBE  CciydaeB, IOCIE€  MOHTaXa, AJIEKTPOOOOPYIOBaHUE
HE TMOJBepraercs MNpOPUIAKTUUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITY’>KUBaHUID M PEMOHTHO-IIPEAYNPEAUTETbHBIM  MeponpustusiM. OgHAKO
CO BPEMEHEM C HUM MPOUCXOAAT OTPUIATEIbHBIE U3MEHEHHUs. YXYIUIEHUE
COCTOSIHUSI 3JIEKTPOOOOPYAOBaHUS MPUBOJIUT K HEPAIMOHATBLHOMY HCIIOJIH30BAHUIO
ANEKTPUYECKON SHEPTMU U TMOBBIIICHUIO YPOBHS TOKAPHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIIOACHUSI.

B cootBercTBUM ¢ DenepanbHbIM 3aKkoHOM OT 21 mekabpst 1994 r. Ne 69-D3
«O moxapHo¥ Oe30macHOCTH», MPOPWIAKTHKA TOXAPOB — COBOKYITHOCTh
MIPEBEHTUBHBIX MEp, HAINPABICHHBIX HA MCKIIOUYEHUE BO3MOXXHOCTH BO3HUKHOBEHUS
M0>KapoB ¥ OTPAHUYEHUE UX MTOCIEACTBUM.

[Tox cucremoil npoUIAKTUKH TOKAPHOM OMACHOCTU 3JIEKTPOOOOPYIOBAHUS
KUJIBIX ¥ OOIIECTBEHHBIX 3JaHUN TMOHHMAIOTCS PETYJISPHbIC, BBIMOJHIEMBbIC
1o 3aJlaHHOMN nporpamMmme HAOJTI0ICHUS 3a IKCIUTYaTUPYEMbIM
AIEKTPOOOOPYI0BAHKEM, MO3BOJIAIONINE ONPENEIsITh ero (PaKTUYECKOE COCTOSHUE,
MPOUCXOMSIINE B HEM TMPOIECCHl U TNPOTHO3UPOBATH HK3MEHEHUE COCTOSHUS
MO/ BIMSIHUEM Pa3audHbIX (hakTopoB. Takue HaOIIOIEHUS HEOOXOIUMBI, B TIEPBYIO

ouepeib, IS DIIEKTPOOOOPYI0BaHUSI 0OBEKTOB C MaCCOBBIM IIPEOBIBAHUEM JTIOIEH.
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[ToxxapHast 0e30macHOCTh OOBEKTOB PA3NUYHOTO HA3HAUEHUS B 3HAYUTENLHOM
CTETIEHU OIpPENEseTCs] COCTOSHUEM JKCIUIyaTUPYEMOTO 3JIEKTPOOOOpYyIOBaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBlieHUEM B OOECHEYEeHUH TMOXapHOW 0e30MacHOCTU
AKCILTyaTUPYEMOTO  3JIEKTPOOOOPYJAOBaHUS SIBISETCS MAKCHUMAJIbHO BO3MOXKHOE
CHU)KEHUE BEPOSITHOCTH BO3HMKHOBEHMS MOXKAapa OT AJIEKTPOYCTAHOBOK B IIEJIOM
¥ OT OTJENBHBIX AMEKTPUUECKUX U3ICITHI.

Tam, rae ecTb KOHTAaKTHBIE COECIUHEHHUS B DJIEKTPOCETAX, MPOLIECC OKUCICHUS
METAJIMYECKUX TOBEPXHOCTEM  ANEKTPOKOHTAKTOB W  MOSBICHUS  J1e(EKTOB
HenpepblBeH. be3 J0cTaTOYHONW TEXHUYECKOM OCHAIEHHOCTU M IMOATOTOBJIEHHOI'O
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEMCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHaApYXUTh TOJIBKO IO XapaKTEPHOMY 3allaxy WM OOYTJIIEHHOH 3JIEKTPOM3OJISALUHY,
YTO XapaKTEPHO JJIsl aBaPUUHBIX JEePEKTOB YXKE HA MM0KAPOONACHON CTaANU.

Bo3HukHOBeHHE N1€()EKTOB 3JIEKTPUUECKUX IEMe M 3JIEKTPOOOOPYI0BaHUS —
3TO €CTECTBEHHBIN MpOLEcC, K KOTOPOMY HEOOXOIMMO OBITh TOTOBBIMH U KOTOPOE
HEO0OXO0IMMO MPEaYNPEXAATh 3a071arOBPEMEHHO.

B Hacrosimee BpeMsi TMOSBWINCH HOBBIE TEXHMUYECKHE CPEICTBA,
MO3BOJISIIOLIME BBIBECTU MPOQPWIAKTUKY MOKAPOB OT 3JIEKTPOOOOPYAOBAHMS B
KHUITBIX
¥ OOIIECTBEHHBIX 3/JAHUSX HAa HOBBI YPOBEHbD.

K oOcinyXuBaHUIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJIW(ULIMPOBAHHBIE
CHELMATIUCTBI, HUMEIOUIMe Tpynmy Mo sjekrpodezonacHoctd He Huke II
MOJITBEPKJICHHYIO COOTBETCTBYIOLIUM YOCTOBEPEHUEM.

OOcnenoBaHne  3JEKTPOYCTAHOBOK  JIOJDKHO  MPOM3BOAMUTHCS  COBMECTHO
C  KBaJU(PUIMPOBAHHBIM  IEPCOHAJIOM  BJIEKTPOTEXHUYECKOTO  XO3HCTBa,

OTBCTCTBCHHBIM 3a 06CJ'Iy)KI/IBaHI/Ie 3JIGKTpOO60py,Z[OBaHI/I$I 34aHuA.
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1. O6macTs npUMeHEHHS

Hacrosmue Meronuueckre peKOMEHIAMU ONPENEstoT OOLIMe IOJ0XKEHUs
M0 OpraHu3alMi MNPOPUIAKTUKH MOXKAPOB OT 3JIEKTPOOOOPYJOBAaHUS B JKUJIBIX
1 OOLIECTBEHHBIX 3/IaHUSIX C IPUMEHEHUEM TEXHUYECKUX CPEJCTB.

Hacrosmue METOIUYECKUE pPEKOMEHJANN IpeAHAa3HAYCHBI
JUISL MCTIOJHUTENBbHBIX OpraHoB CcyObekToB Poccuiickoit @enepanuu, OpraHos
MECTHOTO CaMOYIpaBJIEHUs, OpraHu3aluid MO peanu3alyyd MOJHOMOYMMA B 00JiacTu
NOKapHOM 0€30IIaCHOCTH, a Takke COOCTBEHHUKOB (apEHAATOPOB) JKWIBIX JOMOB
(kBapTHp).

OCHOBHBIMHM 3a/layaMy HCIIOJHUTENIBHBIX OpraHoB CcyObekToB Poccuiickoi
®enepauuy, OpraHoB MECTHOTO CaMOyIIpaBJICHNUS, OpraHu3aluu,
no npoUIaKTUKE IMOXKAPOB B IKWIbE, SBISIIOTCS OOy4YeHHE HaceleHUs Mepam
noKapHOM Oe30MacHOCTH, OCHOBaM I0XXKapo0Oe30MacHOro TMOBEACHHUS, a TaKkKe
nH(GOPMHUPOBAHNE HACEIICHUS O Mepax MOKapHOH OE30MaCHOCTH.

Hacrosimue  meTonuyeckue PpEeKOMEHJALMH  MOTYT  OBITh  IMPUMEHEHBI
COOCTBEHHMKaMHU JOMOB (KBapTHp) U apeHIAaTOpaMH MOMELIEHUN AJid MPOBEACHUS
CaMOCTOATENBbHON TEPBUYHOM OIIEHKM COCTOSHHMSI TIOKapHOM  0Oe30MacHOCTH
AKCILTYaTUPYEMOTO JIEKTPOOOOPYI0OBAHUS.

B Hactosiimmx Mertoguyecknx peKOMEHAAUAX MOl TEXHUYECKUMU CPEICTBAMHU
npoUIAKTUKN TOKAapOB NMOHMMAIOTCS almaparbl 3allMUThl JJEKTPUUECKUX LIETIEH,
TEIJIOBU3MOHHAS JUArHOCTUKA, TEPMOMHANKATOPBI U TEPMOCUCTEMBI.

Hacrodmme wmeronuueckue peKOMEHAALMU HE SABIIOTCA  PYyKOBOJCTBOM
[0 IPOEKTUPOBAHUIO  IEKTPOYCTAHOBOK 3JaHMM M  MOHTaXy allaparoB
AIEKTPUYECKOU 3aLIUTHI U IPYTUX TEXHUYECKUX CPENICTB.

IIpoexkTpoBaHuEe M MOHTaX DJIEKTPOYCTAHOBOK 3JaHUU JOJDKEH IPOBOIAUTHCSA
B COOTBETCTBHUU C JEHUCTBYIOIIMMU HOPMATUBHBIMU JTOKYMEHTAMH.

Hacrosmme wmeronuueckne peKOMEHIALUWMKA HE SBISAIOTCS HOPMAaTUBHBIM

AOKYMCHTOM.
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2. OCHOBHBIE JNIEKTPOTEXHUIECCKHE IPHIUHEI II0XKAPOB
OT 3JIEKTpo0OOpYyIOBaHUS

[To>xxapHasgs 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX U OOINECTBEHHBIX 3/aHUW B 3HAYMUTEIBHOW CTENEHU OMpEACIsAeTCS
COCTOSIHUEM 3KCIUTYyaTHPYEMOTO 3JEKTPOOOOPYAOBAHUS U AIIEKTPOYCTAaHOBOK.

3HaHWE TEXHUYECKHX MPUYHUH TOXAPOB OT DIIEKTPOYCTAHOBOK TIO3BOJISET
oprann3oBath d3Q(HEKTUBHYIO CUCTEMY MOKAPHO-MPODUIAKTUISCKIX MEPOTPHSITHIA.

K npruyrHaM moxapoB 3J1€KTPOTEXHUYECKOTO XapaKTepa OTHOCSATCS:

- KOPOTKOE 3aMBIKaHUE;

- Ieperpys3Ka 3JIEKTPUUECKUX Leneil;

- 00JIBIIIOE IEPEXOHOE CONPOTUBIICHUE;

- HCKpEHHUE;

- DIIEKTpUYECKas Ayra;

- IEpEHAMNPSKEHHUE FIEKTPUUECKON CeTH.

Kpome TOro, HEOOXOAMMO YYHTHIBATH, YTO MEPEHAINPSDKEHUE DIIEKTPHUUECKON
ceTH, OOJBIIOE MEPEXOJHOE COMPOTHBIICHHWE M TEperpy3ka Lenu MOXKET MPUBECTH
K KOPOTKOMY 3aMBbIKaHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW IyTH, U HA00OpPOT,
KOPOTKOE 3aMBIKaHHE MOXKET TIPUBECTH K TEPEerpy3Ke JICKTPUUYECKON CETH,
K UCKpEHHIO, 00pa30BaHUIO JEKTPUUECKOI TYTH, K MEePEeXoy AIEKTPUYECKOrO TOKa
Ha METAJTMYECKUE 3a3eMIIEHHbIE KOHCTPYKIUH U T.1. [3].

To ectb, OqHM aBapuiiHBIE PEXKUMBI, MOTYT IEpPEXOAUTH B JApyrue Oosee

OITIaACHBIC OTHOCUTCJIbHO BO3MOKHOCTH BO3HHUKHOBCHUSA I10KApPOB.

Koportxoe 3ampixanne

Cpenn mnOpUYMH  TOXAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
3aMbIKaHHE SIBJISIETCS CAMBIM PACIPOCTPAHECHHBIM, XOTS HEPEAKO OHO MOXET OBITh
U CJIEACTBUEM KaKOU-THOO APYyroil aBapuiiHON CUTYallUU B SJIEKTPUYECKOM 1ETIH.

KopoTkoe 3amplkaHue B JJEKTPUYECKUX LEMAX MOXKET BO3HHUKHYTH
B pe3yJibTaTe 3aMbIKaHUS MEXIY (Da30BbIM U HYJIEBBIM IMPOBOJIHUKAMHM, 3aMbIKAHUS
($ha30BOTO MPOBOHUKA HA «3eMIIO» [3].

NHbIMU  cllOBaMHU, KOPOTKOE 3aMBIKAHME BO3HUKAECT TIPU COCIUHEHUU
ANEKTPUYECKUX MPOBOJOB C HAPYLUIEHHOW HM30JISIUEN, COMPUKOCHOBEHUH ITPOBOJOB

C MCTAUIMYCCKUMHU 3a3CMJICHHBIMHU KOHCTPYKIHUAMHU SHaHHﬁ H COOPYXKCHHUH,
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IIONAJJAHNA HA OTlOJIEHHBIE IIPOBOJA MOCTOPOHHUX METAIMYECKUX IPEIMETOB,
npoboe OOyrJaeHHOW WM HapyIIEHHOW HW3OJSIHMM TMPOBOJOB M JPYTHX
AIEKTPOYCTAHOBOYHBIX WU3/IEIIHMN.

[Ipr KOpPOTKOM 3aMBIKAHMM MTIHOBEHHO MHOTOKPATHO YBEJIIMYMBAECTCS CHIIA
TOKA B LEIH, IPOUCXOIUT 3HAYUTEIBLHOE BBIJICJIEHNE TEIUIA, 3HAUYUMTEIBHO BO3PACTAET
TEMIIEPATYpa TOKONPOBOIAIIMUX JKWJI, YTO IMPUBOJUT K PACIUIABICHUIO H3OJSALHAH
JIEKTPUYECKUX TPOBOJOB M Kabeineldl M €€ MOCIEOYyIOIEMYy BOCIUIAMEHEHHUIO.
KopoTkoe 3aMbIKaHHE, KaK IPABUIIO, CONPOBOXKAACTCS XJIOIKOM, PAaCILIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pAaCKaJEHHBIX YacCTUI[ U3 30HBI KOPOTKOI'O
3aMBIKaHMS C MOCIEAYIOIIHUM BOCIUIAMEHEHHEM OKPYKAOIIUX MTPEAMETOB.

Haubonee pacnpocTpaHeHHble NPUYUHBI, MO KOTOPHIM MOXET IMPOU30UTH
KOPOTKOE€ 3aMblKaHHE€ B KBapTUpe, JOMe€, OOIIECTBEHHBIX 3IaHUSIX — 3TO
noppexaeHue wusonsauuu. [loBpexaeHue UM30a4LMM  4Yalle BCETO IMPOUCXOIUT
B MecCTax, IJe MmpoBoa neperudaiorcs. Taxke K MOBPEXKACHUIO M3OJSIUU MOXKET
IIPUBECTH MEPEKPYUYUMBAHUE MPOBOAOB, CrMOaHHE NPOBOJOB IOJ OCTPBIM YIJIOM,
MOBPEXJICHUE H30JLMH TMPOBOAOB INPH MPOBEJECHUU PEMOHTHBIX padbor [4].
N300 MOTYT HOBPEAWTH T'PBI3YHBl WIM JOMAaIllHWE >KUBOTHBbIE. Eme onaHa
IIPUYMHA KOPOTKHMX 3aMBIKAHMM — TMIEperpeB W, KAaK CJIEACTBHE, pa3pylLICHUE
W30S UYL,

HNcroyHnkamu 3aXuraHus 0OpPU KOPOTKHX 3aMBIKAHUSAX MOTYT SIBIISITHCS
packaneHHble (TOpsilMe) 4YacTHLbl M Kalull MeTalla [pU  pPacIlaBIeHUU
B aBapuUHHBIX peXHUMaxX JKWJI IMpPOBOAOB (kabened) WM TpU  pa3pylICHUU

AIIEKTPOIIPUOOPOB.

Ileperpys3ka 3/IEKTpPHIECKHX CETECH

CoBpeMEeHHbIE KBapTUpPbl M JOMa HACBIIIEHBl MHOXECTBOM 3JIEKTPUYECKUX
npuOopoB. YacToil NpPUYMHON BO3HUKHOBEHHUS IOKAPOB SIBISIETCS IEperpyska
3IEKTPOCETEN.

[leperpy3koi Ha3pIBaeTCs TAaKOE ABJIEHUE, IPH KOTOPOM B DJIIEKTPUUYECKOU CETH
BO3HUKAIOT TOKOBBIE HArPy3KH, MPEBBIIIAIOIINE JUIUTENBHO JIOITyCTUMBIE.

HaubGonee wyacToii NPUYMHON, BBI3BIBAIOILIEH MEPETPY3KY AIEKTPUUECKUX
Henen B JKUIIbIX U OOIIECTBEHHBIX 3[aHUSX, SABIISAETCS BKIIOYEHUE B JIECKTPUUECKYIO

CCTh HC MMPCAYCMOTPCHHBIX PaCYCTOM MOIIHBIX HOTpC6PITCJICﬁ QJICKTPOOHCPTIUHU HUIIN
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BKJIFOUCHHE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbraTe meperpy3ku MpOBOJA HArpeBAIOTCS, BBIICISAETCS OOJIBIIOE
KOJIMYECTBO TEIJIa, MOTYT IUIABUTHCS KHJIBI IPOBOJIOB — 3TO MOXKET CTaTh IPUUUHOMN

KOPOTKOI'O 3aMbIKAHUA, BO3ZHUKAIOT UCKPHI U KaK CICACTBHUC ITOKAP [5]

bosmoe nepexonHoe conpoTuBiieRre (ILI0XOH KOHTAKT)

Bonbiioe mnepexoaHoe CONMPOTUBIECHHE — 3TO COMNPOTHUBIEHUE YydacTKa
AIEKTPUUECKOW I1IEMM B MECTE COEIUHEHHUs OTAEIbHBIX JJIEMEHTOB (MecTa
COCIMHCHUS TPOBOJOB, MOJCOCIUHCHHUS] MX K AJICKTPOIPUEMHHKAM, KOHTaKTHBIM
AJIEMEHTaM U T.1.) B KOTOPBIX, MPY HEMPABWIHBHOM WX WCIIOJTHCHHUH, COTIPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COMPOTUBICHUEM DIICKTPUUECKON IIEMH JIO STUX YYACTKOB U
rociie Hux [3].

Haunbonee yacto OosbIre NepexoHbIe COMPOTUBICHUS BOZHUKAIOT B MECTaxX
COCMHEHHs MPOBOJOB MEXIy c000#l, KOrJjla BMECTO MalKH, CBapKH, OMPECCOBKHU
WIM 32KUMOB TOJ] OOJITHI MPUMEHSIIOTCS CKPYTKHM TPOBOJOB (OCOOEHHO OIlacHa
CKpYTKa MPOBOJIOB C aJJIOMUHUEBBIMU M MEJHBIMU JKUJIAMH), B MECTaX MOAKIIOUCHHUS
OpOBOJIOB K ammapaTam 0Oe3 CHeHUalbHBIX 3aKHUMOB W HAKOHEYHUKOB,
B BBIKJIIOUATENISX, INTETCEITbHBIX pa3beMax (PO3eTKaxX, BWJIKAX) HAa KOHTAKTHBIX
AJIIEMEHTaX MPH CHIKEHUW TPUJIAraeMbIX JJI BKIIOYCHUS YCUIINH, HETOBKIIOUCHUS,
MOATOPAaHUS U T.M., B MECTaX KOHTAKTOB, BBIIIOJIHEHHBIX C TMOMOUIBIO PE3LOOBBIX
COCMHEHHUI B 2JEKTPOOOOPYIAOBaHUU, B KOTOPOM B TpoIlecce padOThl MPOU3OIILIO
ocJiabJieHHe KOHTAKTA.

HemocpencTBeHHBIM HCTOYHUKOM 32)KUTAHHS B 3TOM ClIydae MOTYT OBITh:
AJIEMEHTBl JJIEKTPOYCTAHOBOK, HArpeThie /IO BBICOKOW TEMIEpaTyphl TEIJIOM,
BBIICTICHHBIM ~ DJICKTPUYECKAUM TOKOM B MeCTe€ OOJNBIIOr0  MEePEXOAHOTO
COTPOTHUBJICHUS;  DJICKTPUUECKHE  WCKPHl WM  YaCTUIBI  PACIUIABICHHOTO
W HaKaJICHHOTO METallJla, BO3HMUKAIOIIME B MECTE «IUIOXOT0» D3JIEKTPUUYECKOTO
KOHTaKTa.

Kpome Toro, 0onblioe mepexogHOE COMPOTHBICHHE MOXKET OBbITh MPUUYUHOU

BO3HUKHOBCHHUA KOPOTKOTI'O 3aMbIKAHMA.

Hcxkpenne (ayroBo# mpoboi)
Uckpenue (myroBoil mpoOOH) B 3IEKTPOYCTAHOBKAX — I3TO BeCbMa

pacIpOCTpaHEHHOE ABJICHUE U MPOUCXOAUT KaK MPU HOPMAIIBHOU paboTe OTAEIbHBIX
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MOTPEOUTENIEH DJIESKTPUUECKON SHEPruy, 4Yalle BCEro NPHOOPOB HMEIOIINX
KOJUUICKTOPHBIN 3JIEKTPOJIBUTaTENb MPH HEIJIOTHOM MpUJIETaHUW K HUM IETOK, TaK
U B aBapuilHOM pexuMe pabOThl AJIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
MPUCOEAUHEHUSI  MPOBOJAOB K  MOTPEOUTENSIM  DJIEKTPUUYECKOW  DHEPTHH,
IIPH  CONPUKOCHOBEHUH OTACIBHBIX YYaCTKOB IIPOBOJAOB MEXKIy COOOH WIIH
C 3a3€MJICHHBIMM KOHCTPYKIUSIMU U T. 1. [3].

[Ipyu WCKpeHHH MPOUCXOAUT OOpa30BAaHUE HUCTOYHUKOB  3a)KUTaHUS,
o0JiaaroIIuX YHEPTUEH U TEMIIEPATypPOl JOCTATOUHBIX I BOCIIJIAMEHEHUS] MHOTHUX
TOPIOYHMX BEIIECTB U MAaTEPUAJIOB.

HckpoBoil pa3psi; MOXKET 0O0pa30BBIBATHCS MPU M3JIOME KHUJIbl KaOeas u3-3a
YCTaJOCTH METaJljla, pa3pbiBa MPOBOJAHUKA TMPU UPE3MEPHOM PACTSHKEHHH KabOes,
100 TPU MOBPEXKIACHUU KUJIbI IOCTOPOHHUM MpeaIMEeTOM. B MOBpekIEHHON Kuiie
BO3HUKAECT MaJIbIi 3a30p, MpOOMBaeMbli PabOYMM HAIPsHKCHHEM, II03TOMY TOK
0 TaKOMYy KaOellro MpoJIoJDKaeT MpOTeKaTh, U OCTaETCs OJIM30K K HOMUHAIBHOMY
3HayeHuro. B 3a3ope  BO3HHMKaeTr JAyroBOoM  paspsi, COINPOBOXKIAKOIIUANCS
MHTEHCUBHBIM BBIJIEICHUEM TEIJIa, YTO NPUBOAUT K AAJIbHEHIIEMY pa3pylICHUIO

U300 UHN KabeJIsd ¥ ero BO3TIOpPaHUIO.

DirexTpuaecKkas Jyra

OnekTpuyeckas ayra oopasyercs B pe3yjbTaTe YCTOMYMBOIO 3JIEKTPUUYECKOTO
paspsga MeXIy ABYMS METAUIMYECKUMHU 3JIEMEHTAMH 3JIEKTPUYECKOW YCTaHOBKH,
MMEIOIIMMHU pa3Hble NOTEHIHUAIBL. B 3JIEKTpUYECKOH Tyre NpOUCXOIUT HHTEHCUBHAS
MOHM3allMsd ra30BOr0 MPOMEXKYTKa, IUIaBJIeHHE U ropeHue Mmeramia. Kpome Ttoro,
MPOUCXOJUT HMHTEHCUBHOE pPa30pbI3TMBAaHUE PACIUIABICHHBIX YacTHI MeETasa,
UMEIOUINX OOJBIION 3amac TEIUIOBOM 3HEpPruM, KOTOpbIE MOMajas Ha TOproYne
MaTepuayibl, MOTYT 3aXedb HX. OJEKTPUYECKas Jyra HMMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) u MoOXeT BOCIUIAMEHUTh MPAKTHUYECKH JIIOOOU
rOpIOYMI MaTepHuall, CONPHUKACasCh C HUM HEMOCPEACTBEHHO, a TAK)KE MOCPEICTBOM
JyYUCTOM TEIUIOTHL.

YcroiiunBass — JneKTpUdYecKas — Ayra  MHOTJAa  MOXET  BO3HUKAaTb B
anekTporpoBoax. [Ipu 3nekTpuyeckoi Ayre mo UEensM MPOTEeKaroT TOKH KOPOTKOTO
3aMblkaHus. [1oaTOMy npu 00pa3oBaHUM IEKTPUUECKON Oy B aBAPUUHOM pEXKUME
B DJICKTPUYECKOM 1I€MU BO3HUKAIOT BTOPHUYHBIC (MIOOOYHBIC) SIBJICHUS, XapaKTEPHbIE

OJIA KOPOTKOI'O 3aMbIKAHMA. B ClIydaiax, HC IMIPpCAYCMOTPCHHLIX HOPMAJIbHBIM
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PCKHUMOM OJKCILIyaTalluH 3JICKTPOYCTAHOBOK, BOSHHMKHOBCHHC BHGKTqueCKOﬁ Ayru

qamic BCCro IpoucCxoauT IIPpHU KOPOTKOM 3aMbIKaHUH [3]

IlepenanpsoxeHue B 3/TEKTPHIECKOH LIeITH

[lepenanpspkeHre MOXKET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHUAX, TIPH
MOMaJaHUK «BBICOKOT0» HAMNPSHKEHUsT HA HHU3KOBOJIBTHBIE CETH; IMPU T'PO30BBIX
paspsiax; SAEKTPOMAarHUTHOM UHAYKITUHU U .

[ToxapHass OMAacHOCTh MEPEHANPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXKET TPOSBIATECI B  CIHEAYIONIEM: [OBBIIIEHUH BEPOATHOCTH
BO3HMKHOBEHHUSI KOPOTKOI'O 3aMbIKaHHS; YBEJIWYEHUHM TOKOBOW HArpy3ku Ha
OTHEJbHBIX Yy4YacTKax »JJIEKTPUYECKOM II€MU W BO3MOKHOCTH BO3HUKHOBEHUS
neperpy3Ku; MOBBIIICHUU TEIUIOBBIJEICHUS B AJIEKTPOHATPEBATENbHBIX YCTPOUCTBAX;
MOBBINICHUN BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B 3JIEKTPOTPUOOpax
[3].

Henpaprimsaas  3KcIUIyaTanwd, KOHCTDYKTHBHEIC = HEJOCTaTKH  H
HEHCIIPABHOCTH 5JCKTPOH3JC/THH

[ToxxapHass ©€30MAaCHOCTh  SJEKTPUYECKUX MPUOOPOB HANpaBieHa Ha
oOecrieyeHue MPakTUYECKON HEBO3MOXKHOCTHU 3aropaHusi, Kak caMoro U3/eNus, TaK U
OKpYy)Xarolied ero cpeipl, UTO JOJDKHO OOECIeUMBAThCA  KOHCTPYKIUEH
ANEKTpOnpuOOpa, BHIOOPOM  KOMIUICKTYIOIIUX M3JEIUA U MaTEpUAIOB C
TEMIIEPATyPHBIMU XapPaKTEPUCTUKAMU, COOTBETCTBYIOIIMMU TEIUIOBOMY PEXHUMY
pabotel. Ilpu 3TOM  XapakTEepUCTHKaMU  MOXKapOoOE30MacHOCTU  SBIIAETCS
COOTBETCTBHUE TeMIIEpaTypbl Ha OCHOBHBIX 3JIEMEHTaX JJEKTPUUECKOro Mpuodopa
JOMYCTUMBIM 3HAUYCHUSIM, KaK B pabodeMm, TaK U B aBapUIUHOM PEXUME €ro padOThI.

Bo3HuKHOBEHHE TIOKApOB OT DJJIEKTPUUECKHX NPHOOPOB MOXKET OBIThH
OOyCJIOBJIEHO: ~ KOHCTPYKTUBHBIMH  HEJOCTaTKaMH,  HApPYIIEHHWEM  IPaBUI
AKCIUTyaTallMi; HEKAYeCTBEHHBIM HSHEProcHaOXeHueM (Pe3KUMH KOJICOAHUSIMU
HalpsDKeHUST B AJIEKTPUYECKOM CETH, YTO MOXET MNPUBECTHU K BO3HUKHOBEHUIO
aBApUUHBIX PEKUMOB).

OCHOBHBIMM TPUYMHAMHU BO3HUKHOBEHHSI TOXAPOB OT JJIEKTPUUECKUX
W3JICNIUN SIBJISIOTCS: KOPOTKOE 3aMbIKaHHE B IPUOOpax U IMIHypax MUTAHUS, OO0JIBIIOE
MEePEXO0/IHOE COMPOTUBIIEHUE, NTEPErPy3Ka, UICKPEHUE, HAPYIIEHUE TEINIOBOTO PEKUMa
paboTel  snekTponpubopa  (YXyAIIEHHBIH  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArpeThIX IOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYUMU

MaTtepuajiaMH; BO3JEUCTBHE TEIJIOBOTO  H3JIydeHUs mpudopa (Hampumep,
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AJIEKTPOOOOTpeBaTeNisi) Ha TOpIOYME MAaTepHalibl; BBUIET pACKaJEHHBIX YAaCTHII,

00pa30BaBIIIUXCS B PE3YJIbTATE aBApUMHOTO pexuma [3].

3. Opranm3anusa npo(QUIAKTHKY TOKaPOB

3.1. O6nme monoXeHAs

C 1 wmapra 2023 r. BCTynwi0O B CWIYy  IOCTaHOBJIEHUE
[IpaButensctBa Poccuiickoit ®enepaunn ot 24 okTs0pa 2022 1. Ne 1885
«O  BHeceHun  u3MeHeHMd B IIpaBuia  TPOTHBOMOXKAPHOTO  pEXKUMA
B Poccutickoit @enepanuny.

[IyHKT 2 yKa3aHHbIX W3MEHEHMI BBOAUT B IIpaBWiia mpOTHBOMOKAPHOIO
pexuma B Poccuiickoit @eneparuu (nanee — [111P) HoBeiit myHkT 2.1 cnegyroiero
conepkanusi «PykoBoauTenb opraHuzanuud 00€CleYMBAaeT 3KCIUTyaTalllio 3/aHuH,
COOPY>KEHUI B COOTBETCTBUU ¢ TpeOoBaHusiMu DenepanbHoOro 3akoHa « TexHundeckui
periaMeHT o TpeOOBaHUAX TMOXKapHOW Oe30macHOCTU» W (WJIKM) TPOEKTHOMN
JOKYMEHTALIN.

C 7 auBaps 2023 r. Bctynwid B cuiy [IpaBuia TeXHMUECKOU 3KCIUTyaTaluu
AIIEKTPOYCTAHOBOK TMOTpeOHUTENe siekTpudeckon »sHeprum (manee — I[1TD),
yTBEpXKAEHHbIE TmpukazoM MunsHepro Poccum Ne 811  or 12.08.2022
«O0 ytBepxkaeHun IlpaBuil TEXHMYECKOW JKCIUTyaTallUM 3JIEKTPOYCTAHOBOK
MOTPEOUTENEH SIIEKTPUUECKON SHEPTUNY.

B coorBerctBunm ¢ nyHkrtoM 3 IITD TexHuueckas 3KCIUlyaTanus
AIEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHUCJIE, KX PEMOHT M TEXHUYECKOE
o0cITyKUBaHUE.

B cootBercTtBumM ¢ mynkroM 7 IITD, mpu 3KcIulyatanuu 3JI€KTPOYCTAaHOBOK
NOTpeOUTENh TAKXKE JIOJDKEH OO0ECHeunuTh: COJEP)KaHHE DJIEKTPOYCTAaHOBOK B
HCIIPAaBHOM COCTOSIHUU U UX 0€30MacHYI0 3KCIUTyaTalllio; IPOBEICHUE TEXHUYECKOTO
0OCy’KMBaHUSI U PEMOHTA 3JIEKTPOYCTAHOBOK B LIENSAX MOAJIEPKAHUS HCIPABHOIO
COCTOSIHMSI M 0O€30MacHOM  JKCIulyaTalluM  3JEKTPOYCTAHOBOK;  HaJHU4ue,
UCIIOJb30BAaHUE U MNOJAEPKAHUE B  AKTyaIbHOM COCTOSIHUM TEXHUYECKOU

JOKYMEHTAIIH, HEOOXOAUMOM JJIsI KCILTyaTalluu JE€KTPOYCTaHOBOK.
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B cootBerctBUu ¢ myHkToM 8 IITD 11 HENmOCpPEACTBEHHOTO BBIMOJIHEHUS
00s13aHHOCTEW M0 OpraHu3alliyd JKCIUTyaTalliy 3JEKTPOYCTAaHOBOK PYKOBOJUTEIH
notpedutenss  (3a  HUCKIOYEHUWEM  HMHJMBHAYAIbHBIX  MpeANpUHUMATENeH
U (DU3UYECKUX JIMI]) OPraHU3aLMOHHO-PACHOPSIUTENbHBIM JTOKYMEHTOM Ha3HA4YaeT
U3 UuCla aJMHUHUCTPATUBHO-TEXHUYECKOIO IIepCOHalla MOTPEOUTENs  JUIO,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTU IO OPraHU3allMd MPOBEJCHMS] BCEX BUJIOB
paboT B DJIEKTPOYCTAHOBKax TMOTpeOuTeNnss (lajee — OTBETCTBEHHBIM 3a
ANEKTPOXO35AMUCTBO), M €ro 3amecturens. B cioydae eciaum  mHOTpeOUTENb,
OCYULIECTBJISIIOIIMI JKCIUTyaTalUI0 3JIEKTPOYCTAHOBKH, SBIISIETCS WHIAUMBUIYAIbHBIM
MpEAIPUHUMATEIIEM,
00s3aHHOCTh MO OpPraHU3ALMKU JKCIUTyaTallid 3JIEKTPOYCTAaHOBOK, OpraHuU3aluu
MIPOBENICHUSI BCEX BUJIOB PAa0OT B AJIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
Ha TaKOT'0 MHAUBUIYAIBHOIO MPEATPUHUMATEIIS.

YuutsiBas TpeboBanus nynkra § [1T3, opranuzanuio npoduaakTUKU MOKapoB
OT D3KCIUIyaTUPYyEeMOTro 3JIEKTPOOOOPYNOBaHUS PEKOMEHIYETCS BO3JOXHUTh Ha
OTBETCTBEHHOI'O 32 3JIEKTPOXO3SIIICTBO WJIM HA UHAUBUAYAJIbHOTO MPEANPUHUMATETIS,
HEMOCPEACTBEHHO AKCIUTYaTUPYIOLIETO JIEKTPOYCTAHOBKH, a /Ul (PU3NYECKUX JIULL —
HEMOCPEJICTBEHHO Ha (U3HUECKOE JTUI0, IKCILTYaTUPYIOIIEe AIEKTPOYCTAaHOBKHU.

B cootBerctBun ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a AIEKTPOXO3SHUCTBO
JOJKHBI OBITh BO3JIOKEHBI IMOJTHOMOYHS O OPraHU3ALMKM pa3pabOTKU U BEACHUIO
JOKYMEHTAIlMM TI0 BONpOCaM OpraHU3alllHd SKCIUIyaTaluu 3JIEKTPOYCTAHOBOK
U ee TmepecMoTpy (akTyaius3alnuu); OOECIEUYCHHUIO BBIIIOJIHEHHUS PEMOHTA U
TEXHUYECKOT0 OOCITY>KUBAHUS SJIEKTPOYCTAHOBOK.

B cootBerctBum ¢ nyHkTtoMm 14 IITO, morpeduTenb JOMKEH OpPraHU30BaTh U
OCYUIECTBJISITh KOHTPOJb COCTOSIHHSL €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIN, B TOM
qiuclie, Ha pe3yJbTaTaX OCMOTPOB. BhIsSIBIEHHBIE TIO pe3yJibTaTaM KOHTPOJIS AeheKThl
000pyI0BaHUs, YCTPOUCTB 3JIEKTPOYCTAHOBOK JOJKHBI (DMKCUPOBATHCS B KypHaJe
Ne(EeKTOB C ONpENEICHUEM OTBETCTBEHHBIX 3a YCTPaHEHUE JIMIl WU CPOKOB
yCTpaHeHusl 1e(PEeKTOB.

B coorBerctBun ¢ nynkrom 23 IITD norpebutens HoMkKeH 00OeCHEUUTH

MIPOBEICHUE TEXHUYECKOT0 OOCITY>KMBAHUSI U PEMOHTOB 00OPY/IOBaHUS U YCTPOMCTB
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ANEKTPOyCcTaHOBOK.  OOBEM  TEXHHYECKOro  OOCIY)KHBaHHUS M IUIAHOBO-
MpPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  JJIEKTPOYCTAHOBOK  JIOJDKEH  ONpPEIEHSATHCS
HEO0OXOIMMOCThIO MOJIJIEPKAHUS UCIIPABHOCTH U obOecrieueHus 6€30macHON padoThI
AIEKTPOYCTAHOBOK.

B coorBerctBum ¢ mnynkrom 27 IITD y mnorpebutens B OTHOIICHHUH
AKCILTyaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJUYHMM CIEAYIOIIAs
TeXHUYECKasl TOKYMEHTAIUS:

CXEMBI 3JIEKTPUUECKUX COCTMHEHUI U TEXHOJIOTHYECKUX CUCTEM, B TOM UHUCIIE
HOpPMaJibHbIE (BPEMEHHBIE HOPMAJIbHBIE) CXEMbI JIIEKTPUUYECKHX COEIUHEHUM
AIEKTPOYCTAaHOBOK MOTPEOUTEIIS;

KYpHAJIBI ydeTa »JJEKTPOOOOpYJOBaHUS C TMEPEYUCICHUEM OCHOBHOIO
ANEKTPOOOOPYNOBAaHUS M C YKAa3aHUEM €ro TEeXHUYECKUX JIaHHBIX, a TaKxXKe
MIPUCBOCHHBIX EMY WHBEHTapPHBIX HOMEPOB.

B cootBerctBuu ¢ nmynkrom 30 IITO, Bce u3aMeHeHUs B 3IEKTPOYCTaHOBKAX,
BBITIOJTHEHHBIE B MPOIECCE IKCIUTyaTalluH, JOJKHBI OTPaXaThCs Ha DJICKTPUUYECKUX
(TEXHOJIOTUYECKUX, WCIOJHUTENIbHBIX) CXeMaX U uepTexkax 3a MOJMNKUCHIO
OTBETCTBEHHOTO 3a OJJIEKTPOXO3SIUCTBO C YKa3aHUEM €ro JOJDKHOCTA U JIaThl
BHECEHUSI U3MEHEHMUS.

Ha ocuoBanum nyHkta 31 IITO  cOOTBETCTBHE  AIEKTPUUECKUX
(TEXHOJIOTUYECKUX) CXeM (ueprexkeil) (aKTUYECKUM SKCIUTYyaTallMOHHBIM JTOJKHO
MPOBEPATHCSI OTBETCTBEHHBIM 3a 3JIEKTPOXO35AUCTBO HE pE’Xe OJHOro pasza B 3 roja
C OTMETKOM Ha HUX O JaTeé NPOBEPKH, YJIOCTOBEPEHHOM €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUU AJIEKTPUUECKUX (TEXHOJOTMYECKHUX) CXeM (UepTexeil)
(haKTUYECKUM HKCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JOJKEH
ObITH 0OecTIeueH epecMoTp (aKTyaIn3aIus) yKa3aHHbIX CXeM (depTexeit).

ITynkt 8 u3menenuii B IIIIP BBoguT B Hero HOBbIM MyHKT 17.1 ciemyromiero
coaepkanusi: «PykoBoauTenb opraHuzanuu obOecrieurBaeT BEJIEHHUE U BHECEHHUE
uHpopMalMu B KypHaJl OKCIUTyaTalldd CHUCTEM MPOTHUBOIOXKAPHON 3aIUTHI.
Jlonyckaercst BeIeHUE KypHaia SKCIUTyaTallid CHCTEM MPOTHUBOIOXKAPHOM 3alUTHI

B 3JICKTPOHHOM BHJIC.
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®dopMma BeeHMs KypHaja IKCILTyaTallid CUCTEM MPOTHUBOIOKAPHOM 3aIUTHI
OIIpE/IETSAETCS] PyKOBOJIUTENIEM O0OBEKTa 3aLUTHD).

C umenbto obOecrniedeHuss Oe3aBapuiHON pabOTHI  BIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SIIICTBO HA OOBEKTE 3alIUThl PEKOMEHIYETCS BECTH
’KypHaJ, B KOTOPOM YKa3bIBalOTCS:

nepeyeHb KOHTPOJIUPYEMOTO 3JIEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKH COCTOSIHUS MOKapHOM 0€30MacCHOCTH AJIEKTPOOOOPYI0BAHUS;

pe3yNbTaThl MPOBEPKU COCTOSIHUS €ro MOXapHOW O0e30MaCHOCTH, U3MEHEHUS
COCTOSIHMSI TIOKapHOM 0€30IacHOCTH 3JIEKTPOOOOPYJOBAHUS [0 CPAaBHEHUIO C
pe3yJibTaTaMH NpeAbLAYLIEH POBEPKH;

MPEANPUHATBIE MEphl MO TOBBIIIEHUIO YPOBHS MOXKAPHOH 0€30macHOCTH
(mpodunakTUYECKHe MEPONPUSITHS, TEXHUUECKOE OOCITYKUBAHHUE, PEMOHT, 3aMEHA).

dopma BEICHMUS KypHaia npopUIAKTHUECKUX OCMOTpPOB
AJIEKTPOOOOPYIOBaHUS OIpENEseTCsl pyKoBoauTeleM oOBbEeKTa 3aluThl. BeneHue
KypHaia  MpOQUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYNOBAHHUS ~ MOXKET
OCYULIECTBIISITHCS B AJIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHJYETCS COCTaBUTh TIpaduK MNPOPUIAKTHUECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBaHMUSL.

[Teproan4HOCTH MPOBEICHUS NpOPUIAKTUUECKUX o0ciie10BaHuN
PEKOMEHJYeTCsl YCTaHOBUTh B 3aBHCHMOCTH OT COCTOSIHUS OOBEKTa U CTENEHHU
OTBETCTBEHHOCTH, HO HE pexe | paza B roa.

PexoMenayeTcss MpoBOAUTH BHEIUIAHOBOE NPOQMIAKTHUECKOE 00CIe10BaHue
OTJIEJBHBIX 3JIEMEHTOB AJIEKTPOOOOPYIOBAaHUS IMOCIE KaXKJIOr0 MX PEMOHTA WIIU
3aMEHBI.

Pe3ynbraThl BHEIUIAHOBOTO OOCIEIOBAaHUS 3aHOCATCS B KYpPHAJI C yKa3aHUEM
IPUYUHBI 00CTIEI0BaHUS.

Pekomennyercss mepen MPOBEACHUEM OYEPEAHOTO WM  BHEILJIAHOBOTO
oOcle0BaHMsl O3HAKOMMTBCS C JIAHHBIMU MpeAbIaylIero oOciaeqoBaHus. ITO
MO3BOJIUT MPOCIEANUTh TUHAMUKY MOKapHON 0€30MacHOCTH 3JIEKTPOOOOPYI0BaHUS U

CBOCBPCMCHHO IIPCAOTBPATUTD ITOKAPOOIIACHYIO CUTYAIIHIO.
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B coorBerctBuu ¢ mnynkrom 37 IITD mnotpebutenem AOMKHBI OBITH
COCTaBJIEHbI U YTBEPKIEHBI PYKOBOAUTEIEM WA WHBIM YHOJHOMOYEHHBIM JIULIOM
MOTpeOUTENsT - IOPUAMYECKOTO Juina (moTpedutesneM -  HUHIAUBUIYATbHBIM
npeAnpuHuMaresieM Wik (U3UYECKUM JUIOM) Tpaduku OCMOTPOB U OOXOJOB
o0opymoBaHMS, 3TaHUI
U COOPY>KEHUM IIEKTPOYCTAHOBOK MOTPEOUTENS.

HemnocpenctBeHHo  mpoUIAKTUYECKUM  OCMOTP  3JIEKTPOOOOPYI0BaAHUS
MPOBOAUT  KBATU(UIMPOBAHHBIM  CHEUUATUCT OOCTYXKUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO3IMCTBO Ha OOBEKTE.

Bce onepanuu ¢ 3nekTpoobopyaoBaHreM (MOHTaX aIlapaToB dIEKTPUUECKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTHUECKOE OOCITyKHUBaHHUE,
PEMOHT, 3aME€Ha) [OJDKHBl MPOBOJAUTH KBATU(PUIMPOBAHHBIE  CIECIIUATUCTHI

00CITy>KHUBAIOIIEH OpraHu3aIlnu.

3.2. Ilpodpunakruaeckue MEPOIPUATHS

K mnpodunaktudeckuM MEpONPUATHSIM TO MPEAYNPEKIACHUIO TOXKapOB
OT 3JEKTPOOOOPYAOBAHUS KUIBIX U OOLIECTBEHHBIX 3IaHUM CIIETyeT OTHECTH:

- MIEPUOJIMYECKUN KOHTPOJIb COCTOSIHUSI W PabOTOCIOCOOHOCTH ariapaToB
3aIUTHI AJIEKTPUUECKOUN CETH;

- IPUMEHEHNE TEPMOUH/IUKATOPOB U MEPUOJINYECKUN KOHTPOJIb UX COCTOSIHHUS;

- IPUMEHEHNE TEPMOCUCTEM;

- IEPUOINYECKOE MIPOBEJICHUE TETJIOBU3UOHHOMN JUAarHOCTUKH
AKCILUTYaTUPYEMOT0 AJIEKTPOOOOPYAOBAHNS,

- KOHTPOJIb COCTOSIHUS UCIOJIb3YyEMbBIX 3JIEKTPONPUOOPOB, SIEKTPOTPOBOAKU H
ANEKTPOYCTAHOBOYHBIX W3/CIIHI.

Ilpnmernenrie TEPMOHHTHKATOPOB

Ilepen  mepBUYHOW  YCTAHOBKOM  TEPMOMHAMKATOPOB HA  DJIEMEHTHI
AIIEKTPOOOOPYIOBAHUS HE00X0IUMO COOCTBEHHUKY 3IEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUPYIOUIEH  opraHu3alud  pa3padoTaThb  MPOEKT  MOHTaXKa

TCPMOHMHIUKATOPOB C YKA3aHHUEM TOYCK UX MOHTAaXKa U THUITOB.
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[IpoekT MOHTa»ka TEPMOUHAMKATOPOB PEKOMEHAYETCS BKIIOUHUTH B MEPEUYEHb
OCHOBHOU TEXHUYECKON JOKYMEHTAIINH 3aIIUAIIAEMON 3JIEKTPOYCTAHOBKHU.

[IpoekT MOHTa)kxa TEPMOUHAUKATOPOB CTAHOBUTCSI YACThIO MPOECKTHOU
nokymeHTauuu. B coorBerctBuu ¢ myHktoMm 2.1 TIIIP, BBeI€eHHBIM OCTaHOBJIEHUEM
[IpaButennctBa Poccuiickoit @eaeparuu ot 24 okts0ps 2022 roma No 1885,
AKCIUTyaTalNio 3JaHUN B COOTBETCTBUM C TPEOOBAHUSAMH MPOEKTHOM JTOKYMEHTAIlUU
obecrnieurBaeT PyKOBOIUTEIh OPraHU3aIIUH.

[Ipy nDocinenyronmieM NOPOBEIEHHH  PEMOHTHBIX paboOT ¢ 3aMEHOM
TEPMOWHIUKATOPOB HEOOXOJAMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBaHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXKA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JOJDKEH  MPOU3BOJUTH  MEPCOHAJ,
JOMYIIEHHBIM K paboTe B JCHUCTBYIOIIMX SJIEKTPOYCTAHOBKAX, HMMEIOIIUM
HE0OXOIMMbIC 3HAHHS M HABBIKM MOHTa)Ka TEPMOWHIUKATOPOB.

MoHTax TEPMOUHIUKATOPOB, CIEAYET IMPOU3ZBOAUTH HA OTKIHOYEHHOM
AIEKTPOOOOPYIOBaHUHU (HANpUMEp, BBIBEJEHHOM B PEMOHT, MPHU MEPUOTUYECKOM
WM BHEIJIAHOBOM TEXHUYECKOM OOCIY>KUBaHUU U T.1.) ¢ coOmogeHuem [lpaBun
10 OXpaHe TpyAa P IKCIUTyaTalllH JIEKTPOYCTAHOBOK.

TepMOMHANKATOPBI, MPEUMYLIECTBEHHO, CIEAYET pa3MeniaTh Ha KOHTAKTHBIX
COCMHEHUAX M  KOHTAaKTax paCHpEelCIUTENIbHbIX  YCTPOMCTB;  JIOMYCTHUMO
pa3MelieHue Ha KOpIycaX HEKOTOPOro SJIEKTPOOOOpPYAOBaHHUSA, a TAKKE HWHBIX
AJIEMEHTAX JJIEKTPOYCTAHOBOK.

TepmouHauKaTOPHl HEOOXOAMMO pa3MellaTh TaK, YTOObl OHM OBUIM XOPOIIO
BUJIHBl TMPU BU3YyAIHBHOM KOHTPOJE COCTOSHHUS TOXXapHOM  0€30MacHOCTU
ANEKTPOOOOPYNOBaHUSI, B YaCTHOCTH, TEPMOMHIUKATOPHBIC HAKJIEUKU CIEIyeT
pa3MemniaTh TakuM 00pa3oM, YTOOBI TEPMOUHIUKATOPHBIE METKH TeMIEPaTypHOM
ImKajgbl ObUIM  XOPOIIO BHJHBI TPU MPOBEJECHUU BU3YAIBHOTO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3menieHUn TEPMOMHIAUKATOPOB  ClieAyeT u30eraTb  KOHTAKTa
WX TIOBEPXHOCTH C DIIEMEHTAMH, KOTOpbIE CIIOCOOHBI BBI3BATh HMX TOBPEKICHUE

B PC3YyJIbTATC MCXAaHUYICCKOI'O BO3I[€ﬁCTBH§I.
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[lepen MOHTaKOM TEPMOMHIUKATOPHBIX HAKJIEEK, HEOOXOIMMO MTPOU3BECTH UX
BHEIIHUM OCMOTp Ha MpeIMeT OTCYTCTBHs MOBPEKICHHH. TepMOMHAMKATOPHBIE
METKH TeMIIEpaTypHOI LIKalbl HAKJIEUKH HE JOKHBI UMETh OTMETOK JIOCTHKEHUS
HA3HAYEHHBIX TeMIepaTyp (He JOHKHO ObITh U3MEHEHUS LIBETA METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOJUMO IMPOU3BOJIUTH B COOTBETCTBUU
C MHCTPYKIIMEH M0 3KCIUTyaTallud TEPMOUHAUKATOPA.

B mpouecce MoHTaXxa He JOIyCKaeTCs:

- MEXaHUYECKOE OBPEKIEHNE TEPMOUHIUKATOPHON HAKIEHKU;

- HAHECEHHE TEPMOMHJIMKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHUS,
HaXOJSIIKECs 01 HAPSKEHUEM;

- pa3MellleHHe  TePMOMHAMKATOPOB B  HEMOCPEJICTBEHHOM  OIM30CTH
OT HarpeBaTelIbHbIX IPUOOPOB.

B KypHane yka3bIBaeTcd MECTO HAHECEHUs TEPMOMHAMKATOPA, MHpEaen
cpabaTblBaHUs, UCXOJIHOE COCTOsIHME (LIBET, TpajyupoBKa U T.I.), laTa HAaHECEHUS,
CPOK HCIIOJIb30BaHUS UM ATy 3aMEHBI.

CocTosiHME TEPMOMHIMKATOPOB CJEAYET NPOBEPATH IYyTEM BHU3yaJbHOIO
OCMOTpa 3JIEKTPooOOpYyAOBaHUs ¢ COOJI0IeHNEM TpeOOBaHUI IPaBUII OXpaHbl TPy/ia
(B mepuo BBIOJHEHMSI TUIAHOBBIX, BHEINIAHOBBIX OCMOTPOB, B MEPHOJ] BBIIIOTHEHHUS
PEMOHTHBIX padoT).

[lepuonnyHOCTH ocMOTpa AIIEKTPOOOOPYIOBAHUS, 3alUILEHHOTO
TEPMOMHIMKATOPAMH,  YCTAHABIMBACTCA  OPraHU3aLMOHHO-PACHIOPAIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHUKA  JJIEKTPOYCTAaHOBKM WM  OKCIUTyaTHPYIOIEH
OpraHU3aIuen.

[Ipu npoBeAeHUN BU3YyaJIbHOTO OCMOTpa 0COOO€ BHHMAHHE CIENYET YAENSTh
OTCYTCTBUIO MEXAHUYECKUX IOBPEKACHUI TEPMOMHIUKATOPOB, UX OTKIECHBAHHIO
WIN OTCIIAaUBAHUIO, CpadaThIBAHUIO TEPMOUHINKATOPHBIX METOK.

OcHoBaHueM i BbIBOJA OOOpPYAOBaHUS B PEMOHT SIBISETCSA IMPEBBIIICHHE
TEMIIEpaTypbl SJIEMEHTOB AIEKTPOOOOPYI0BAHUA.

[TpodumnakTuieckue MEpONpUATHS MIPEACTABICHBI B TaOIHIIE 3.
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ITpodunakTruaeckne MEpOIPUITHSL

Tabmuma 3

Texamueckme
CpEACTBA

ITpodunaxTraeckoe MEPOLIPHATHE

PexomMengyemas
IIEPAOIAIHOCTD

Je#icTBUsA pu OOHAPYKEHUH HEUCIIPAaBHOCTH

ABTOMAaTHYECKHE
BBIKJTFOYATEN

BusyanbHblii 0cMOTD.

He nomxuO OBITH nmedopmanuu Kopryca, U3MEHEHUS
OBCTa MW OIUIABJICHUA UW30JSIIUHA TPOBOAOB, CJICIO0OB
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.

[IpoBepka cOOTBETCTBHS TapaMeTPOB  armmaparta,
YKa3aHHOW B MApKUPOBKE MapamMeTpaM 3JIEKTPUYECKOU
CCTHU IO HAIIPSAKCHUTIO U TOKY.

ITpoBepka paboTOCTIOCOOHOCTH.

1 pa3 B 3 mMecsna

[Ipn oOHapy’KeHHH
MIPOM3BECTH 3aMEHy arnapara

HCUCIIPABHOCTH

VYerpolictBa  3alIUThI
i epeHnInanTbHOTO
TOKa

BusyanbHelil 0cMOTD.

He nomxno ObITh aedopmanmu Kopiyca, U3MEHEHHUS
I[BETa ¥ OIUIaBJIECHUS H30JSIUM IPOBOJOB, CIIEAOB
neperpeBa (M3MEHEHUS [[BETa) KOHTAKTOB.

IIpoBepka cOOTBETCTBHS IIApaMEeTpOB  arrmapara,
YKa3aHHOI B MapKHpOBKE MapaMeTpam 3JeKTPUYECKOi
CeTH TO HANpsHKEHUI0, TOKy, AuddepeHnnansHomy
TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». [Ipn HaxkaTuu Ha KHOMNKY «TecT» yCTpoilCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsua

[Ipn oOHapy KeHUH
IPOU3BECTH 3aMEHY yCTpOICcTBa

HCUCIIPABHOCTH

YcTpolicTBa  3aIUThI
OT JAyroBOoro Impo0os
(uckpeHus)

BusyanbeHnsiit ocMOTp.

He nomxHO OBITH JedopManuu Kopiyca, U3MEHEHUS
I[BETa W OIUIABJICHUS M30JIALUU TIPOBOJOB, CIIEA0B
neperpesa (M3MEHEHUS 1IBETa) KOHTAKTOB.

[IpoBepka CcOOTBETCTBHSA  MapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHUPOBKE INapaMeTpaM JJIEKTPUYECKOU
CEeTH IO HANpPSKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TMOMOIIBIO KHOIKHU
«Tect» wAM NpU NOMOIIM TECTOBOIO YCTpPOICTBa,
BXOJSIIIET0 B KOMIUIEKT nocTaBku. Ilpu Haxkatuum Ha

1 pa3 B 3 mecsina

[Tpu oOHapyXeHUH
MIPOU3BECTH 3aMEHY YCTPOHCTBA

HCUCIIPABHOCTH
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Texamaeckue PexoMeHayemas .
ITpodunaxTraeckoe MEPOIIPUATHE JeficTBra npu 06HApY CHUM HEHMCIIPAaBHOCTH
CpencTBa IIEPHOAMIHOCTH
kHOTKY «Tect» yCTPOHCTBO HOKHO CpaboTath.
[Ipy BKJIFOUEHUH TECTOBOIO YCTPOWCTBA B PO3ETKY
3allMIIAEMOM LEMU YCTPOUCTBO JAOHKHO CpadboTaTh.
VYerpoiictBa  3amuThl | BusyanbHsll 0CMOTP. 1 pa3 B 3 mecsaua | [Ipu 0oOHapyXeHUU HEUCIIPaBHOCTH

OT IICPCHAIIPAKCHUA

He nomxno ObITh Aedopmanmu Kopiyca, U3MEHEHHUs

[[BETa M OIUIaBJICHUS H30JSUM TPOBOJOB, CIEAOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka COOTBETCTBHS MapaMeTpoOB  ammapara,

yKa3aHHOI B MapKHpOBKE MapaMeTpam 3JeKTPUUYECKOi
CETH I10 HANPSKEHUIO, TOKY.

ITPOU3BECTHU 3aMCHY YCTPOﬁCTBa

TepMouHIUKATOPBI BusyanbHblii 0CMOTP. 1 pa3 B 3 mecaua | IIpu oOHapyXEHUH MEXaHUYECKUX

OTCcyTCTBHE MEXaHUYECKUX TTOBPEKICHUH. MOBPEKICHHUI 1581071 HUCTEUCHUS CpoKa

[IpoBepka CpoOKOB FKCILTyaTallM TEPMOMHANKATOPOB B 3KCIUTyaTaluuu MIPOU3BECTU 3aMeHy

COOTBETCTBUU C JTOKYMEHTaMEW U3rOTOBUTEIIS. TEPMOUHIUKATOPA.

OTcyTCTBHE U3BMEHEHUS 1IBETa TEPMOMHIUKATOPOB. B ciyvae WU3MEHEHUS LBeTa
TEPMOUHIUKATOPAIIPOU3BECTH  JIEUCTBUSA 10
pazmeny 4.3  HacTOSMIMX  METOAMYECKUX
PEKOMEHTALIHIA.

Tepmocucremsl Busyanbsblii ocMOTp. 1 pa3 B 3 mecaua | Ilpu oOHapyXEHUH MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN JaTIUKOB. MOBPEKICHUI 1581071 HUCTEUYCHUS CpoKa

IIpoBepka CpOKOB  JKCIUlyaTalMyd  JAaT4UKOB B JKCIUTyaTaly IPOU3BECTH 3aMEHY JTaTUYMKOB.

COOTBETCTBUU C JTOKYMEHTAMEW U3rOTOBUTEIIS.

OtcyTcTBUE W3MEHEHUS LBeTa OIUIABJICHUU,

nedhopmaruu.

TenmoBu3noOHHAs [Tpoussectu TETUIOBU3NOHHYO nuarHoctuky | He pexe 1 paza B | Ilo pe3yapTatam TETIIIOBU3UOHHOTO
JIMarHOCTHKA JKCIUTYaTUPYEMOTrO AIIEKTPOOOOPYTOBAHUS B ron o0cieIoBaHUS COCTABISIETCS TPOTOKOIL.

COOTBETCTBUM ¢ [6] wiIM Jpyrod aTTeCTOBAaHHOM
METOAMKOHN TEIUIOBU3MOHHOM TUArHOCTHKH.

[TpoTokOn HOMKEH CcoAepKaTh CIETyIONIyIo
UHpOPMALHUIO:
- HAUME€HOBAHHCEC n
VCTIOJTHUTEJIS;

ampec  OpraHu3allMu-
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Texamaeckue
CpeACTBa

ITpodunaxTraeckoe MEPOLIPHATHE

PexoMeHayemas
MIEPHOAUIHOCTE

JeficTBra npu 06HApY CHUM HEHMCIIPAaBHOCTH

- HOMEp JIMIEH3UU U AaKKpeAUTaluh Ha
MIPOBEJICHUE JTAHHOTO BUAA PaboT C yKa3aHHEeM
JIaThl BBIJAYM, PETUCTPALIMOHHOTO HOMEpa,
HAaUMEHOBAHMsSI OpraHa BBIIABIIETO JIUIEH3UIO
U T[POBOJUBIIETO  AKKPEIUTALMIO, CpPOKa
JIEHCTBUS;

- HOMEp OT4YeTa, HOMEp OK3eMIUIsipa U JaTy
(cpoku) npoBeaeHUs: pabOTHI;

- HaUMEHOBaHHe 00ce10BaHHOrO O00BEeKTa U

€ro aJipec;

- CIIUCOK  WCIOJIHUTEICH €  yKa3aHHEeM
KBy (puKanmm,

- IepeYCHb CPEJICTB H3MEPCHUM

WCTIOJNB30BAHHBIX ~ NPU  OOCIENOBaHHUU, C
yKa3aHHEM JaThl TOBEPKHU;

- IeTb 00cnieIoBaHus (OmpeaeNieHUe MOKapHOM
OTIACHOCTH) M OOBEKTHI 00CiIeI0BaHus (yKa3aTh
Kakoe AIIEKTPOOOOPYIOBAHHE 3/1aHus
MOJIBEPrajioch 00CIIEI0BAHHUIO);

- XapaKTepUCTUKH OOBEKTOB  0OCIEIOBaHUS

(cocrosinue 3JIEKTPOOOOPYT0BAHHSI,
HanpsDKeHUE, TOK Harpy3Ky U T.1.);

- pe3yIabTaThI obOcnenoBaHus (cTeneHb
nedeKTHOCTH (moxapHoit OIIaCHOCTH),

TEPMOTPaMMBbl M COOTBETCTBYIOIIUE UM
(dboTonzoOpakeHus, CIUCOK JePEKTOB TIO
CTETICHH HX MO’KapHOH OIIACHOCTH).
Coneprxkanue IpOTOKOJIA MOKET JIOMOJHATHCS B
3aBHCUMOCTH OT 00CJIelyeMOro 0OBbEeKTa.
PazpuBmmmecs gedexktsi u  nmedexTsl  Ha
HAYQJIBHOW CTaJIMM Pa3BUTHS PEKOMEHJIOBAHO
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Texaugeckue PexomeHnyemas .
ITpodunaxkTraeckoe MEPOIIPHAATHE JeficTBra npu 06HApY CHUM HEHMCIIPAaBHOCTH
CpeAcTBa IEPUOANIHOCTD
YCTPaHATh B XOJI¢ IUTAHOBOTO OTKIIOYCHHUS
AJIEKTPOOOOPYIOBAHHSI.
B cnydae oOHapyeHHS 30HBI C aHOMAJLHBIM
TI0XKAPOOTIACHBIM TTOBBIIICHUEM TEMIIEPATYPHI
Mpou3BeCTH JAeicTBUA 1o pazgeny 4.3
HACTOSIIIIUX METOAMYECKIX PEKOMEHIAITHIA.
DKCIUTyaTHpyeMbIe BusyanbHbrii OCMOTp AIIEKTPONPUOOPOB u | Ilepen kaxapmM | [lpu oOHapyXeHUM HEHCIIPABHOCTH BBIBECTH
ANEKTPONPUOOPEI U | DIIGKTPOYCTAHOBOYHBIX ~ U3JCIUNA  (DIEKTPUUICCKUX BKITIOUCHUEM npuOOp U3 IKCILTYaTaIUH.
AJIEKTPOYCTAHOBOYHBI | PO3ETOK). anektponpubdopa | [lpoussectn PEMOHT 17001 3aMeHy
€ U3enus He nomxuo OBITH medopmammu Kopiryca, U3MEHCHUS 1 BO BpeMs HEHUCTIPABHOTO JIEKTPOOOOPYIOBAHHUS.
[[BETA W OIUIABJICHHUS H30JISIIIMU MPOBOJIOB W IIHYPOB | JKCIUTyaTalliu

MIUTaHUS,
KOHTAKTOB.
He nomxHO OBITH MOBPEXACHUS U30JISALUN MMUTAIOLINX
IIPOBOJIOB U IIHYPOB ITUTaHMS.

PozeTkn HOKHBI OBITH HAAEKHO 3aKpPEIUICHBI, HE
JOJDKHBI MMETh  OIUIABJICHHH W MEXaHHYECKHUX
MTOBPEXKICHUM.

[TpoBepka cOOTBETCTBUS MapaMeTPOB IEKTPOIpUdOpa,
YKa3aHHOM B MapKHUPOBKE INapaMeTpaM 3JIEKTPUYECKOU
CETH I10 HANPSDHKEHUIO U TOKY.

Hcnons30BaTh 3MEKTPONpPHOOpP IO HA3HAYCHUIO B
COOTBETCTBUM C MHCTPYKIHEH IO IKCILTyaTalllu.

cleloB TmeperpeBa (M3MEHEHHUS I[BETA)
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KOHTpOJIB COCTOAHHA CHCTEMBI 3a3CM/ICHHA

B mpouecce 3kcmyaranuu 3NEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEHUCIIPABHOCTEN M aBAPUMHBIX CUTYALMU, IPUBOJSAIINX K TOKOBBIM yTeukaMm. B aToin
CBSI3U, B KaXJOM JIOME JOJKHBI BBIMOJIHATHCS 3alIUTHBIE MEPOINPUATHS, OJHUM U3
KOTOpBIX SBJIAETCS KOHTYp 3a3zemiieHus. OH oOecneywBaeT 3aluTy JrOAEH OT
MOPAKEHUS JIEKTPOTOKOM, a TPHOOPHI U 00OPYAOBAHHUE OT TIEPETAI0B HAMPSIKESHUS.
KoHTyp 3a3zemiieHus, MOXKET YCTAaHaBIMBATbCS OTIEIBHO WA COBMECTHO C
YCTPOMCTBAMM 3aIIUTHOTO OTKJIOUeHHs. KOHTyp 3a3eMiieHHsI MOHTHUPYETCS B
cooTBeTcTBUH C [1YD.

B cootBerctBuM ¢ I1YD 1y neneit opraHu3alud KOHTypa 3a3€MIIEHUSI MOKHO
BOCIIOJIb30BaThCA €CTECTBEHHBIMHM 3a3€MIIUTEIISIMU, HANpUMEp, PacloIOKECHHBIMU
PAIOM METALUTNYECKUMHU M KEJIe300€TOHHBIMU KOHCTPYKIUSAMH. Bojbinas 4yacth ux
MOBEPXHOCTU JOJDKHA KOHTAaKTUpPOBaTh C TpyHTOM. B cBowo ouepenb, 11YD
YCTaHABJIMBAET, YTO U3JIEIUS U3 KEJIE300€TOHA, HAXOJALIUECS MMOJ HANPSKEHUEM,
TpyOONPOBOBI IS TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPYyObl KaHANW3AIHMH U
OTOILUICHUS] HE MOTYT MIPUMEHSITLCSA B KOHTYPE 3236 MJICHUSI.

3anpemaeTcss yYCTaHaBIMBATh 3a3€MJICHHME B KAMEHHUCTBIX WJIM CKaJbHBIX
IPpyHTaX, TMOCKOJbKY OHHU SIBJISIFOTCS TMPOBOJHMKAMU TOKAa W OOJQJAal0T HU3KUM
COMPOTHUBJICHUEM.

HckyccTBeHHBIE 3a3€MIIUTENH MPECTABISIOT COOOM CHCTEMY METAJTMYEeCKUX
KOHCTPYKLUH, pa3MEIICHHBIX B 3€MJI€, HA ONPEJCICHHBIX PACCTOSHUAX MEXAY COOOM
Y HE3HAYUTEIHHOM YJAJICHUH OT OOBEKTAa 3aIIUTHI.

JInsi M3roToBJIEHUSI UCKYCCTBEHHBIX 3a3€MIIUTENICH MPUMEHSIIOTCS: KPYTJbIe
NPYTKUA, TPYObl pa3HOTO CEYEHUS U Yrojku. B HOpPMATUBHBIX JIOKYMEHTaX
OINPENENSIETCSI MUHUMAJIBHO JOIYCTUMOE CEYEHHUE 3a3€MIIMTENIEH, KOTOPOE JTOJKHO
VUYUTBHIBATHCS TPU BbIOOpEe MaTepuaioB. Tak, mjs MOpyTa, OUMHKOBAHHOIO JTOT
IapaMeTp COCTaBJIAeT 6 MM, IUIs IIPyTa U3 OOBIYHOIO YepHOro Meramia — 10 Mm?, a
IS TIPSAMOYTONBHOTO mpokarta — 48 Mm®. CTeHKM TpyO WM IOJKHM CTaabHBIX
MPOKATOB BHIOMPAIOTCA ¢ MUHUMAJIbHON TOJIITMHOM 4 MM.

3a0uThIe AMEKTPOABI COSTUHSIOTCS MEXAY COO0M TOHKOM CTajIbHOU IMOJIOCOH,

TOJINIMHON HE MeHee 4 MM.
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3amnpemiaeTcss WCIOJB30BAaTh B KAueCTBE 3a3eMIIIONIMX MPOBOJHUKOB H
3a3eMIIuTeNel MpoGuIbHyI0 apMaTypy. DTO CBS3aHO C KAJICHBIM HAPY>KHBIM CIIOEM,
UMEIOIUMCST BO BCEX M3JENMSIX OTOro Tuma. B pesynbTrare, Hapymaercs
pacmpesieieHue TOoKa MO CEUEHHUIO, a MPOILECC OKUCICHHS MPOUCXOAUT HAMHOTO
owIcTpEe.

CoenuHeHue Jnerajgeil W3 TMpOKaTa YEPHOTO MeETalla OCYIIEeCTBIACTCS
¢ moMoIIbio cBapku. CTajbHas MOJIOCA TIPUBAPHUBACTCS K KOHIIAM 3a0UTHIX B 3EMITIO
anekTpogoB. He  nmomyckaercss  Wcmosib30BaHHME — OOJTOBBIX — COCIMHEHWUI,
T.K. OHU OBICTPO OKHCISIOTCSA. B pe3ynbpTaTe, KOHTAKT TEPSACTCS, W 3a3eMIISIOIIANA
KOHTYp HaunWHaeT paborarh HedddekTuBHO. [10 OKOHUAHWHU BCEX CBApOYHBIX PaboOT
MecTa CBapkd 0OpabaThIBAIOTCS CHEIUATBHBIMA AHTUKOPPO3HUHHBIMH COCTaBaAMHU.
JUist 3THX 1ieNiel Helb3sl MCIOJIb30BaTh KPAcKy, IMOCKOJBKY OHAa HapyllaeT CBS3b
MeTajuia ¢ 3eMJIel U CUcTeMa 3a3eMJIeHUs He OyJieT padoTaTh.

Henp3st mpou3BOaUTh OKpPACKy 3a3eMJIUTENICH WIIM HAaHOCHUTh HAa HHUX JPYTHE
MOKPBITUS, CIIOCOOCTBYIOIINE CHUKEHHUIO MPOBOAMMOCTU. OIHAKO MO JCHCTBUEM
KOPPO3HH TOJIIIMHA CTABHBIX JeTallell TOCTETICHHO CHIbKaeTcs. [loaTtoMy ceueHue
DJIEKTpOJa  TOAOMpaeTcs C  ONpeAeNieHHbIM  3amacoM. TakuMm — oOpas3om,
o0ecIeunBaeTcs JOCTATOYHO MPOIOKATENbHAS SKCIUTyaTaI[isl KOHTYpa 3a3eMJICHUSI.

Ecnmm  koHTYp 3a3eMJIeHHS JOMa COCIUHSACTCS C  KOHCTPYKIIHSIMH,
PacoIOKEHHBIMUA B YCIIOBUSX arpeCCUBHOU CpeJbl, OHU JOJKHBI ObITh 3alUIICHBI
CHEIUATBHBIM ITOKPBITHEM.

CymiecTByIOT HAOOPHBI 3a3€MITUTENEHN 3aBOJACKOTO U3TOTOBIICHHUS, COCTOSIINE U3
[ETBHOTSHYTHIX MITHIPEH, TOKPHITHIX MEIIBIO.

Bce 3azemuisitoriine MpoOBOJHUKY TOIKIIOYAOTCS K €UHON IIMHE 3a3eMJICHUS,
UCTIOJIb3yeMol g KomMmyTaruu. Cama IWHA SIBISETCS OJHUM W3 DJIEMEHTOB
pacmpeAeTUTENBHOTO MUTA U 3aKPETUIAETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

J171st TOJTHOM TapaHTUU PEKOMEHYETCS BBI3BIBAThH CIEIIUATMCTOB, OHU JTOJIKHBI
COCTaBHUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 3 BBIMOJTHEHHBIC PAOOTHI HECET TOIBKO
UCTIOJTHUTEITb.

BBITOBBIME DJIEKTPOM3MEPUTETLHEIMU TIpHOOpamMu 3aMepuTh 3PGHEKTHBHOCTD
3a3¢MJICHUSI HEBO3MOXHO, HAJ0 HWMETh COBPEMEHHBIC JJICKTPOHHBIC YCTPOWCTBA,

TCXHHNYCCKHUC BO3MOKHOCTH KOTOPLBIX AAOT BOSMOKHOCTDB 3daMCPATH TAKHC JTaHHBIC.
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JIJ1s1 4aCTHBIX JOMOB COIPOTHUBIIEHHE TOKA HE MOXKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM OKCIUTyaTallud 3JIEKTPOYCTAHOBOK MOTpeOUTENeH,
yTBepxaeHHbIe [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 yctanaBiuBaroT
cienyromue TpeOoBaHus K 3a3eMIIIOIIMM YCTPOMCTBaM M UX MPO(PHIIaKTHKE:

- 3a3eMJSIIOIIME yCTPOMCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAaHUSAM
rOCyJAapCTBEHHBIX  CTAHJApPTOB,  IpaBWJI  YCTPOMCTBA  3JIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM U MpaBWJI U JIPYTUX HOPMATHMBHO-TEXHHUYECKUX JIOKYMEHTOB,
o0ecrieuyrBaTh yClIOBUSL 0€30MAaCHOCTHU JIFOEH, IKCILTyaTallMOHHbBIE PEXUMBI PAOOThI
U 3aLIUTY 3JEKTPOYCTAHOBOK;

- TIPUCOEIMHEHUE 3a3€MIIIOIIMX  [POBOJHUKOB K  3a3€MJIMTENIO U
3a3eMJIIOIIMM KOHCTPYKIMSIM JOJKHO OBITH BBIIIOJIHEHO CBAapKOM, a K TJIaBHOMY
3a3eMJISIIOIEMY 3aKUMY, KOpIIycaMm amnmapaTroB, MamuH U onopaM BJI — 601TOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTH IPOM3BOJCTBA HM3MEPEHUN).
KoHTakTHBIE COEAMHEHUS JODKHBI OTBEYaThb TPEeOOBAaHUSM TOCYJAapPCTBEHHBIX
CTaH/JapTOB;

- OTKpBITO TMPOJIO)KEHHBIE 3a3€MJISIOIIME IPOBOJHUKH JIOJKHBI  OBITH
IpEeIOXpPaHEHbl OT KOPPO3UH U OKpAILIEHbI B YEPHBI 1IBET;

- I ONpENENCHUsT TEXHUYECKOTO COCTOSHMS 3a3€MIISIIOLIErO YCTPOMCTBA
JOJKHBI ~ MPOBOAMTBHCS  BHU3yallbHbIE  OCMOTPHI  BHUJIMMON  4acTH, OCMOTpBI
3a3eMJISIOIIET0  YCTPOMCTBA C BBIOOPOUHBIM BCKPBITUEM TIpPYHTA, H3MEpPEHUE
NapamMeTpoB 3a3eMJISIOIIETO0 YCTPOMCTBA B COOTBETCTBUM C HOPMAaMH HCIIBITAHUS
3JIEKTPOOOOPYIOBaHMS;

- BU3yaJbHblE€ OCMOTpPBI BUAMMON YaCTU 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
MPOU3BOAUTHCS MO rpaduKky, HO HEe pexe | paza B 6 MecslleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTtBo I[lorpeburens wunum  paOOTHUKOM, WM  YIOJIHOMOYEHHBIM.
[Ipun ocMOTpe OLIEHUBAETCS] COCTOSIHUE KOHTAKTHBIX COCIMHEHUNA MEXKIY 3allMTHBIM
IPOBOJAHUKOM M 0OOpyJOBaHHMEM, HaJIMYW€ AHTUKOPPO3MOHHOIO IOKPBITHSA,
OTCYTCTBHE OOpBIBOB;

- JUIsL OIpENETeHUs] TEXHUYECKOIO COCTOSHHUS 3a3eMIIIIOIIETO YCTpOICTBa
B COOTBETCTBUM C HOPMAaMHM HCIBITAHUM 3JIEKTPOOOOPYJOBAaHUS  JOJDKHBI
MIPOU3BOAUTHCS:

HU3MCPCHHUC COIIPOTUBJICHUA 3a3CMIIAIOIICTO YCTpOﬁCTBa;
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U3MEPEHUE  HANpPSDKEHUsT ~ NPUKOCHOBEHHMST (B AJIEKTPOYCTAaHOBKAaX,
3a3eMJIAIONIEE YCTPOMCTBO KOTOPBIX BBIIOJHEHO II0 HOpPMaM Ha HaIpsDKEHUE
MIPUKOCHOBEHUSI), MPOBEpPKA HAJIWYMUS LIENU MEXKIY 3a3eMIISIOIIMM YCTPOHCTBOM
Y 3a3€MJIIEMBIMHM DJIEMEHTAMHU, & TAK)KE COCIMHEHUN E€CTECTBEHHBIX 3a3€MJIMTENICH
C 3a3eMJISIFOIIUM YCTPOKCTBOM;

M3MEPEHUE TOKOB KOPOTKOI'O 3aMBIKAHUS JJIEKTPOYCTAaHOBKH, IIPOBEPKA
COCTOSIHUSI TPOOUBHBIX MPEIOXPAHUTENCH;

M3MEpPEHHUE YIEIbHOIO CONPOTHUBJICHHUS TPyHTA B paliOHE 3a3€MIISIOLIETO
YCTPOWCTBA;

- HW3MEpEHUs NapaMeTpPOB 3a3eMJLAIOIIUX YCTPOWCTB - COINPOTHUBIICHUE
3a3€MJISIFOIIETO YCTPOWCTBA, HAIPSKEHUE MTPUKOCHOBEHUS, MPOBEPKA HATUYUS LIENN
MEXKY 3a3€MIIMTEIAMU U 3a3€MJISIEMBIMU JIEMEHTAMMU - IIPOU3BOJIATCS TAKXKE IOCIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMISIIOLIMX YCTPOWCTB, NpPU OOHAPYKEHUU
paspylieHuss WM  TNEPEKPhITUS  M30aATOpoB  BJI  snekTpuueckon  Iyrom.
[Ipn HEOOXOMUMOCTH AOJHKHBI MPUHUMATHCS MEpHI MO JOBEACHHUIO MapamMeTpoOB
3a3eMJIIIOIUX YCTPOMCTB 10 HOPMATUBHBIX;

- IIpU HCHOJIB30BAaHUM B  DJIEKTPOYCTAHOBKE YCTPOMCTB  3alLUTHOIO

otkitoueHus (nanee - Y30) A0MxKHA OCYLIECTBIATHCS €r0 MPOBEPKA B COOTBETCTBUU

C  pEeKOMEHIAIMSIMH  3aBOJA-M3TOTOBUTEISI M HOPMaMH  HCIBITAaHUH
AIEKTPOOOOPYTOBAHUS.
Br16op xabeireti

B coorBeTrcTBUM CO  CTAaTUCTUKOM OCHOBHOW MPUYMHOM  ITOXKAPOB
OT JJIEKTPOU3IEIHN SBISIOTCS AMeKTprueckue kademu. [loatomy, miis oGecriedeHus
MokapHOM 0€30MacHOCTH, HEOOXOJMMO MPABUILHO BHIOMPATh KaOEJIbHBIC W3JETUs
10 TUITY UCIIOJIHEHUS U CEYEHUIO TOKOITPOBOISIIIINX KHUJI.

[Ipu BbIOOpEe THHA HCHONHEHUS Kabened e OOBEKTOB Pa3IU4HOIO
Ha3HAUYEHUS MOXHO Bocmodb30Barbes TpedboBanusimu ['OCT 31565-2012, B
COOTBETCTBUHU
C KOTOPbIM B HOPMATHMBHOW JTOKYMEHTAIlMM Ha KaOeJlbHOE M3/eNihe JIOJKHA ObITh
yKa3aHa 00JIacTh €ro MPUMEHEHHsS C YYeTOM TIOKa3aTeledl OMacHOCTH W THIIa

ucrojaHeHus. B 1maHHOM cTanjapTe mpuBeneHa Tabnuma «lIpeumMynecTBeHHbIE
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o0OnacTn IMPUMCHCHHA KaOeJIbHBIX I/ISILCJ'II/Iﬁ C Y4YCTOM HX THUIIAa HCIIOJIHCHUI»

npejcTaBieHHas B TaOnuIle 4.

Tabmmma 4
Hpemvrymecmemme obmacTu IIPAMCHCHHUA KaOeIbHBIX HU3JIeNINH C Y4Y€TOM HUX
THIIa HCIIOJTHCHHUA
Kiace
Tun ucnonHeHus .
caBebHOro manes | TOPKaPHOH [IpenmymiecTBeHHast 007IaCTh IPUMEHEHUS
s OITaCHOCTH
be3 o6o3HaueHus 01.8.2.5.4 J1s OMITHOYHOM POKITagK! B KaOENBHBIX COOPYKEHUAX U MPOU3BOIACTBEHHBIX
nomenieHusx. [ pymnmnosas npokiagka pa3pemacTcsi ToJIbKO B HApyKHBIX
AJIEKTPOYCTAHOBKAX W MPOM3BOJICTBCHHBIX IIOMEIICHHUSX, TI€ BO3MOXKHO JIHIITH
TIePUOINIECKOE TPUCYTCTBUE OOCTYKUBAIOIIETO MTEPCOHANA, TIPH TOM
HEO0OXO0MMO IPUMEHSTh ITACCHBHYIO OT'HE3aIUTY
Hr(A F/R) IT1a.8.2.5.4 |Jlns mpokiagku, ¢ yueToM obbemMa roproueii Harpy3ku kabenei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KabenbHBIX COOPYKEHHSIX (3CTaKagax, rajJepesx) Hapy KHbIX
HF(B) 112.8.2.5.4 DJIEKTPOYCTaHOBOK
ur(C) [13.8.2.5.4
ur(D) 114.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | [nst MpOKJIAZIKH, C y4eTOM 00beMa roprouei Harpy3ku Kadenei, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHUX 3JIEKTPOYCTaHOBKAX, a TAK)KE B 3[JaHUSX, COOPYKCHUSIX U
ur(B)-LS 2.82.22 3aKPBITHIX KaOEIBHBIX COOPYKEHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1  |]JInst mpokiIagky, ¢ y4eToM 00beMa roprodeii Harpy3Kku kabeneu, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHUX JIEKTPOYCTaHOBKAX, a TAK)KE B 3JaHUSAX M COOPYKEHHSIX C
ur(B)-HF m.e8.12.1 MacCOBBIM TpeObIBAHKUEM JIFOJIEH, B TOM YUCIIE B MHOTO(YHKIIMOHAIBHBIX
ur(C)-HF 13.8.1.2.1 BBICOTHBIX 3IaHHSIX U 3AaHUAX-KOMIUIEKCaxX
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2  |JInst mpokiIagky, ¢ y4eToM o0beMa roproucii Harpy3Kku ka0enei, B CucTeMax
ur(A)-FRLS 1116.7.2.2.2 |NpOTUBONOXAPHOW 3AIUTEHL, a TAKXKE JPYTHX CUCTEMAaX, KOTOPBIE JOIDKHEI
ur(B)-FRLS M2.7.2.2.2 COXPaHATh PabOTOCIIOCOOHOCTE B YCIOBHAX MOKApa
ur(C)-FRLS [13.7.2.2.2
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 12.7.1.2.1
Hr(C)-FRHF 113.7.1.2.1
ur(D)-FRHF [14.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | dns npokiiaiku, ¢ y4eToM o0beMa roproyeil Harpy3ku kadeneil, B 31aHHsX
Hr(A)-LSLTx 1116.8.2.1.2 |JOCTCKHX OLIKOJBHBIX U 00pa30BaTENbHBIX YUPEIKICHHH,
ur(B)-LSLTx 12.82.1.2 CHENNATM3UPOBAHHBIX JOMAaX MPECTapeNbIX i HHBAIUAOB, OOTBHAIIAX, B
#r(C)-LSLTx [13.8.2.1.2 CHAITBHBIX KOPITycax 00pa30BaTEbHBIX YUPESKICHUN HHTEPHATHOTO TUTIA U
ur(D) LSLTx 148212  |PCTCKHX yupOxICHHi
Hr(A F/R)-HFLTx IT1a.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx I12.8.1.1.1
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Kiace
Tun ucnonHeHus .
T S — MOKapHOU [TpenmymecTBeHHast 001aCTh TPUMEHEHUS
OMAaCHOCTU
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 npokianky, ¢ y4eToM o0beMa roprodeii Harpy3ku kaoeneii, B cucremax
Hr(A)-FRLSLTx I116.7.2.1.2 | npOTUBONOXAPHOI 3aIUTHL, & TAKXKE B APYTUX CHCTEMaX, KOTOPHIE JOJDKHBI
ur(B)-FRLSLTx [12.7.2.1.2 COXpaHATh PabOTOCTIOCOOHOCTD B YCIOBHUSX MOXKAapa, B 3JaHUIX JTETCKHIX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOLIKOJIBHBIX 00Pa30BaTEeIbHBIX YUPEKACHUH, CIIENAIN3UPOBAHHBIX JOMaX
ur(D)-FRLSLTx 4.7.2.1.2 MIPECTapeNbIX ¥ MHBAINAOB, OOJIBHHIAX, CIATBHBIX KOPITycax
nr(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa3oBaTeNbHBIX YUPEXKACHNI HHTEPHATHOTO THIA U JETCKUX YUPEXKIACHUN
Hr(A)-FRHFLTx I116.7.1.1.1
Hr(B)-FRHFLTx I12.7.1.1.1
Hr(C)-FRHFLTx 113.7.1.1.1
ur(D)-FRHFLTx 4.7.1.1.1

Ha »nexkTpoycTaHOBKM W DJIEKTPUYECKHE IIEMU JKUJIBIX W OOIIECTBEHHBIX
3IaHUI B TOPOJAaxX U CEIIbCKUX HACEJIEHHBIX MyHKTaX HOMHUHAJIBHBIM HAMpPSHKEHUEM
no 1000 B mepemenHoro Toka pacmpoctpansitorcs  Tpeboanus — CII
256.1325800.2016,

B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE DJICKTPUUYECKHUE CETH JOJDKHBI OBITh HE PaCIpOCTPaHSIONIUMU
TOPEHHE U BBHINIOJHATHCA KaOCIsIMH M TPOBOJAMU C JKWJIAMH W3 MEIAU WU
aTIOMUHHEBBIX CcIIaBoB Mapok 8030 u 8176, mmHONpPOBOAAMYU C MEIHBIMU IIIMHAMU
B coorBerctBUM ¢ TpeboBanusmu I1YD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxe TpeOOBaHUSAMH DJIEKTPO- MU TOXKAPHOU
0e3011aCHOCTH;

- CEUCHMSI TOKOIPOBOJSAIIMX MEIHBIX KU U KU U3 ATFOMUHHEBBIX CIIJIABOB

mapok 8030 u 8176 nomkHbI OBITH HE MEHEE YKa3aHHBIX B Ta0nuiie 5;

Tabimma 5
CedeHns TOKOMPOBOIAIIMX MEOHBIX XKHJI M KT M3 AIIOMAHHEBBIX CIUIABOB MapOK
8030 u 8176

HauMeHbIee ceueHre TOKOPOBOIANIMX KUIT
kabenel 1 MPOBOIOB, MM’

HanmenoBanue nuHun
MEIHBIMU KHUJIAMH U3 ATFOMUHUEBBIX
KUJIaMU criaBoB Mapok 8030 u 8176
JIyHuYM rpynmoBkIX ceTel OCBENIECHUS 1,5 2,5
JIuHUM rpynnoBbIX ceTel pO3eTOK 2,5 4,0
JImHuYM OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB M K PACUETHOMY CUETUUKY
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JIunum pacnpenenuTenbHON CETH 4,0 6,0
(CTOSIKM) /J1s1 TUTAHUST KBAPTHUDP

- [Ip1 COCAUMHCHNU IMPOBOJHUKOB C KMJIAMH N3 aJIIOMHUHUCBLBIX CIIJIaBOB MApOK

8030 m 8176 ¢ »HIEKTPOYCTAHOBOYHBIMU HW3JCIUAMH, amlaparamMyd 3allUuThl U
CUETUMKAMH PEKOMEHJIYETCS MCIOJIb30BaThb COCIUHUTENbHBIE YCTPOWCTBA B
cootBercTBUH ¢ TpeboBanusmu ['OCT 31604 nns koMMyTaluu TPOBOAHUKOB U3
AJTIOMHUHUEBBIX CIUIABOB C KOHTAKTAMM JJIS IPOBOHUKOB U3 MEJIH.

Hns o0OecrieueHus HAJICKHOCTHU KOHTaKTHBIX COCIMHEHU M B
pacrpeaeIuTeIbHbIX KOpoOKax cieayer OCYIIIECTBIISITh COCIMHEHHUE
TOKOTIIPOBOISIINX KW W3 CIUIaBOB amoMuHuss mapok 8030 u 8176 mpu momoniu
BUHTOB WJIM AJIFOMUHHUEBBIX TUJIb3, METOJIOM OMPECCOBKHU WJIM UCIIOJIb30BATh CBAPKY.

[Ipn MOHTa)ke OTBETBIISIEMBIX KaOelel ¢ JKIJIaMU U3 aJIOMUHHEBBIX CIIABOB
Mapok 8030 u 8176 HOMKHBI IPUMEHATHCS CKUMBI C OLTAHKOBAHHBIMU KOHTAKTAMH.

[Ipy BBIMOJHEHUH COEJUHEHUM B JJIEKTPOMPOBOJKAX C TOKOMPOBOISIIUMHU
KuilamMyd U3 cIulaBoB  amoMuHMs  Mapok 8030 w8176, ecnm  Tun
AIEKTPOYCTAHOBOYHBIX M3JEIIUNA COAEPKUT MEIHBIE WU JIATYHHbIC KOHTAKTHI, AJIS
oOecrieyeHus1 CTAOWJIBHOCTH KOHTAKTHOTO COCJUHEHUS CJEeAyeT MPUMEHSTh
ANEKTPONPOBOISIIINE CMA3KHU.

Menp uMeeT JIyyllyr0 NPOBOJUMOCTb, MO CPAaBHEHHUIO C alFOMUHUEM, YTO
o0OecrnieurBaeT MPU MEHbBIIIEM CEYEHUHU OOJIBIITYI0 MAKCUMAJILHYIO TOKOBYIO HArpy3Ky.

MenHbiii TPOBOJIHUK MEHBIIE TOJABEPTaeTCsl OKUCIEHUIO U CIIOCOOEH J10JT0e
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IPU COECAMHEHUU B PaACIPEAECIUTEIBHBIX
KOpOoOKax U APYyrux npudopax.

B kunbix © OOIIECTBEHHBIX 3/IaHUSAX C MPUMEHEHHUEM JIEPEBSHHBIX
KoHcTpykuui B cootBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE JICKTPUUECKUE CETH JOJKHBI ObITh HE PACHIPOCTPAHSIIONIUMU TOPEHUE U
BBITIOTHATHCS KaOensaMu 1 npoBojaMu ¢ MeaabiMu sxmiiamu B 'OCT 31565, 'OCT P
50571.5.52, CII1 76.13330.

CIT 256.1325800.2016 nomyckaeT mnpuMEHEHHE KaOeIbHBIX W3JEINN ¢
TOKONPOBOJSIIUMH  KUJIaMUA U3 aJIOMUHUEBBIX CIUIABOB I  OpraHU3aluu
BHYTPEHHHX CETEH, HO HAKJIA/IBIBACT HA UX MOHTAX JIOMOJTHUTEIbHBIE OTPAHUYCHUS.

Jns obecrnieueHUs] HAJIEKHOCTU AJIEKTPOMPOBOJIOK B 3JaHUSX, BBITTOJTHSIEMBIX

IMpOBOJaMH H KaOeJsIMU C TOKOIIPOBOAAIIMMU KHUJIIaMU U3 CIIJIABOB aJIlOMHHUA, IIPU
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MOHT@)X€ JIOJDKHBI ~ HCIIOJIB30BAaThCA JIMOO  DJIEKTPOYCTAHOBOYHBIC — M3JCIIHA,
KOHTaKTHBIE TPYIIBI KOTOPHIX UMEIOT CHEIUATbHBIC MOKPHITHS, 00SCIeUYNBAIOIINC
CTaOWJIBHOCTh ~ KOHTAKTHOTO  COCJMHECHHMS KAaK C MEIHBIMH, TaK MW C
TOKOIIPOBOIAIIUMH JKHJIAMH W3 CILIABOB aJTFOMHUHHUS, YTO JOJKHO OBITh OTPaKCHO B
MapkupoBke (Hanpumep, Cu/Al) 6o mpu UCIIOIB30BaHUN CEPUMHO BBITYCKAEMBIX B
CTpaHE€ YCTAHOBOYHBIX M3JCIUA  JIOJDKHBI TPUMEHSTHCS  JOMOJHUTEIbHBIC
TEXHUYECKUE CPEJICTBA, 00ECTICUNBAIOIITNE CTAOMIBHOCTh KOHTAKTHBIX COSTUMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIC  JKWJBI  SIBIAIOTCS  Oosee
M0Xapo0e30MacHbIMU, YE€M KWJIbl W3 AJIIOMUHUEBBIX CIUIABOB 3a CUET MEHbIIEH
3QKUTaTeIbHOM CIIOCOOHOCTH YacTHUIl MEAM [0 CPaBHEHUIO C 3aKHUTaTeIbHOU
CIIOCOOHOCTBIO YACTHIL ATTFOMUHUSL.

C TOoukM 3peHHs TOXKApHON O0E30MacHOCTH, MPEANOYTUTEIBHBIM SIBISETCS
MpUMEHEHUE KaOeTbHBIX U3JIETNI C METHBIMU TOKOTIPOBOISIINMHE JKUJIAMHU.

Ha mokapHyto 6€301macHOCTh 3JIEKTPONPOBOIKA BIUSET MPABUILHOCTH BHIOOPA
CEUYEHUsI TOKOMPOBOASAIINX KU Kabeneil. HeBepHblil BBIOOp ceueHus: Kademss MOXKET
MIPUBECTH K €ro TeperpeBy, OIUIABICHUIO H3OJISAIMU U €€ BOCIUIAMEHEHHUIO WIH K
KOPOTKOMY 3aMBIKaHUIO C TIOCIIEIYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TapaMETPOM, KOTOPBI HEOOXOAMMO YYMUTHIBATH TPH pacyueTe
cedueHMs] Kabemnsi SBJISETCS JJIUTENBHO JIOMyCTHUMAasi TOKOBas Harpyska, T.e.
MaKCUMaJIbHas BETMYUHA TOKA, KOTOPYIO Kabellb MOKET MPOMyCKaTh 0e3 eperpena B
TEUEHUE JITTUTEITLHOTO BPEMEHHU.

PacueTHple  dNEKTpUYECKHME  HArpy3KH IS Pa3IWYHBIX  KWIBIX |
o0IIeCTBEHHBIX 3/1aHui NpescTaBiieHsl B pazaene 7 CIT 256.1325800.2016.

Jlist ipoBeieHHsI CaMOCTOSITENIBHOTO pacyeTa CEUeHUsl Kadeysi Mo TOKY IS
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIMMO BBITIOJHUTH CIIEAYIONINE ACHCTBUS:

- ONpEACNUTh CYMMapHYK MOIIHOCTh BCEX JJIEKTPONPUOOPOB, KOTOpPbHIC
OJTHOBPEMEHHO MOTYT OBITh BKJIFOUCHBI B CETh;

- paccuMTath CUJIy TOKa, KOTOopas OyAeT NpoTeKaTh MO KaOenw IMpu
BKJIFOUEHHH JIaHHBIX JIEKTPONPUOOPOB;

- MO Ta0JIUIIe ONPEACIIMTEL HanboJIee MOIX0 IsIIIee ceueHue Kabes.

CymMapHasi MOIITHOCTh dJekTpornpudopoB (P, BT) Beumcnsercs kak cymma

MOILIHOCTEN OTAENIbHBIX IPHOOPOB, KOTOPBIE MOT'YT OBITh BKJIFOYEHBI OJHOBPEMEHHO.
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I[aHHBIe O MOIDHOCTH KaXXI0r'o 3SJCKTPHUYCCKOI'O an6opa YKa3bIBalOTCA B €TI0

NacIOpTe, PYKOBOACTBE I10 3KCILTyaTallX U T.II.

Pacuer cunel Toka (I, A) mpoTekaromiero mo KaOeda IPOBOAMUTCS MO

dbopmynam:

s onHo(azHol cetn HanpspkeHueM U =220 B
;= %s
[V-cosg

Uit TpexdaszHoi cetu HanpsbkeHuem U = 380 B
P

|
m'{?TD'_-CDEE,E?

JUISL OBITOBBIX DJICKTPOIPHOOPOB cosp = 1.

K. — xoapdunueHT oaHOBPEMEHHOCTH, T.€. Kakas 4acTb NPUOOPOB MOXKET
OBITH BKJIFOUE€HA OJTHOBPEMEHHO.

JInsi mOBBIIEHUST TOKapHOM OE€30MacCHOCTH, B pacyeTe Ijisi 4acTHOro Joma
(KBapTUpPBI) MOXKHO TMPEANOJOXKHUTb, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AEKTPUUECKUE MPpUOOPHI U NPUHATH Kodpduuuent K, = 1.

3Has BEJIMYMHY TOKAa, CEYEHHE TMpOBOJAa HaxomaT 1Mo Tabmauue 6.
Ecnu okaxkercss 4yTo pacyeTHOE U TaOJIMYHOE 3HAYEHUsS] TOKOB HE COBIAJAIOT, TO B

9TOM CJiy4dac BI)I6I/IpaIOT Onmkaiiee OoJibIliee 3HAUCHHUE CEUYCHHUS TOKOHpOBOII?IHIGﬁ

JKUJIBI KaOes.

Tabmmma 6
Bri6op cedeHus MpoBojia IO BEIMIMHE TOKA
Ceueryie MenHbie KUJIBI POBOJIOB U Kabemnei
TOKOIPOBOIAILEN Hamnpsixenue, 220 B Hanpsixenue, 380 B
KHJTBL, MM TOK, A MOIITHOCTE, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
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Cevenie MenHbie KUITBI POBOJIOB U Kabemnei
TOKOIIPOBOIAILEN Hanpsokenue, 220 B Hampsokenue, 380 B
KUIBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4.4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B gome uMEIOTCS MOIIHBIE SJEKTPONPUOOpPHI, HArpy3ka KOTOPBIX
cocraBisger Oonee 1,5 kBT, 118 MX NOAKIIOYEHUS PEKOMEHAYETCS HCIOJIb30BaTh
OTJIEIbHYIO JIMHHUIO.

YacTo mpuxouTes pemniaTh 00paTHYO 3aja4y, KOrjaa sl U3BECTHOTO CeYEHUS
MPOBOJHUKA, TPOJOKEHHOTO B JIOME€ WIM KBapTUpe, HEOOXOJUMO HaWTU
MaKCHUMaJIbHO JOMYCTUMYIO Harpy3ky. B aTtom cnmydae, mo Tabmuiiam Jjisi TaHHOTO
CEUYCHMsI TOKOIPOBOJALIEH >KWIbI Kabels HaxoIuM MaKCHUMaJIbHO JOMYCTUMYIO
Harpy3Ky. 3aTeM 3Hasi MOIIHOCTHU JIEKTPUUECKHUX MPUOOPOB, OMpeaesisieM, Kakue U3
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIIOUEHBI B CETh.

Cnenyer MOMHUTh, YTO MAKCHUMAJIbHBIA JIOMYCTUMBIA TOK JJISI CTAaHAAPTHBIX
OBITOBBIX AJICKTPOYCTAHOBOUHBIX W3METUH (BBIKIIOYATENN, PO3ETKH) paBeH 16 A.
[TosToMy BKJIIOYATH B OJHY PO3ETKY WM MOAKIIOYATH K OJHOMY BBIKIFOYATEIIO

Harpy3ky Oosiee 16 A, yTo st 0HO(A3HOM CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. HeiicTBus mpu oOHapy kxeHnH aBapHIHOTO pexumMa
B DJIEKTPO0OOpYIOBaHHH

ABapuiiHBIN peXUM PaOOThI 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYIOBAHUS MOXKET
IPOSBIISITHCS B BUJIE CPAOOTKU anmnapaTroB 3JIEKTPUUYECKON 3alIUThl CETH, N3MEHEHUS
[[BETa TEPMOMHIMKATOPOB, OOHAPY>KEHHsSI 30H AHOMAJILHOI'O HarpeBa 3JIEMEHTOB
ANIEKTPOOOOPYIOBAHUS TPHU TEIJIOBU3UOHHON JMArHOCTUKE, CPaOOTKH JAaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuiiHOM pexume padoThl 3JIEKTPONPUOOpa MOXKET
TOBOPUTH TOSBJICHUE HA €r0 MOBEPXHOCTH, IIHYPE M BWIKU NMUTAHUS OIJIABICHHM,
nedopmali Kopiyca, BOSHUKHOBEHUH MPU paboTe HEXapaKTepHOTO IIyMa U 3araxa
IUIaBAICHCS N30SI,

[Ipu3Haku aBapuiHOTO pEeKUMa pabOTHI AIEKTPOOOOPYIOBAHUS U ICUCTBHS TIPH

X O0OHApYKEHUU TIPEICTABIICHHI B TabmuIie 7.
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Tabmama 7
IIpu3HaKyu aBapuitHOro perxuMa pabOTEI IIEKTPOOOOPYIOBAHUS M IEHCTBUA IIPU UX OOHAPYKEHUHU
IIpu3Hak aBapuiHOTO pEKHUMA BosMoxxHas npuanHa PexoMeHIyeMbIe IEHCTBUA
Cpaboran aBTomMatndeckuil | KopoTkoe 3ambikaHue B LIEIH. Oran 1.
BBIKJTIOYATEIh [Teperpy3ka B enw. - YCTaHOBHTh KakOW THUI  ammapara 3aliuThl  cpadoTai
(aBTOMaTUYECKHI BBIKJIFOYATEb, YCTPOWCTBO 3aIIUTHI
Cpabotaino yCTPOHCTBO 3aIIUTHl | YTEUKa TOoKa. 1 hepeHInalIbHOr0 TOKA, YCTPOUCTBO 3aIUTHI OT MEPEeHAIPKEHNUS,

g depeHInaIbHOro ToKa

YCTPOICTBO 3aIUThI OT AYTOBOIO MPO00s (MCKPEHUS)) WU IO KAKOMY
KaHaJly MPOU30LLIO0 cpadaThIBaHKE, €CIM NPUOOpP KOMOMHUPOBAHHBIM,

T.e. 00beAUHSET B ceOe aBa U Oosee THUIIA 3AlHUTEL;

- YCTaHOBUTH OOCTOSITENHCTBA IMPH KOTOPBIX MPOU3OILIO
oTKJItoueHue. UTo mpou30LUI0 Hpe] OTKIOYEHHEM (IOJKIIOYEHHE
WIH OTKJIIOUEHHUE MOTPEeOUTENs, MEpLIaHue CBETa, aHOMajbHas paboTa
anekTpornpudopoB u T.m.)? Kakwe Harpy3ku ObUTM TMOIKIIOYEHBI U

Cpabortamo  ycTtpoiicTBO 3amuThl  OT | JyroBoi

JYTOBOTO MPO00s (MCKPEHHUS) npo6oii(rocne10BaTeIbHbIH,
napayuieJIbHbI, Ha  3eMJIIO0)
WA UCKPEHHE.

Cpaborano ycrpoiictBo 3aummuthl  OT | [lepemnaapl Hanps>KeHUS

MepeHAIPSKEHUS

obutn B pabore? Korma u ckoiabko pa3 cpabaThiBaiM ammapatsl
3aIUTEI?

- MPOBECTH BU3YAJIbHBIH OCMOTpP 3JIEKTPOOOOpYyNOBaHUS (IIHYPHI
MUTAHUS, PO3CTKH, BBIKIIOYATENM, KOHTAKTHBIE  COCIWHECHHS,
COEMHUTENbHbIE KOPOOKH, JIEKTPONpPUOOPHI) HAa HAIWYHE BUAMMBIX
MOBPEXJICHUN (M3MEHEHHE IBETA WM OIUIABIICHHE HM30JIIIHHU, CIIEIIbI
TEPMUYECKOTO BO3ICUCTBUS B pPE3yJbTaTe€ KOPOTKOI'O 3aMbIKaHMS,
UCKPEHMSI, IEPETPY30K);

- €CJIM IPU BU3YaJbHOM OCMOTpE OOHApy>KEHbI MOBPEXKICHUS, TO
HEOOXOJMMO TIPUCTYNUTh K YCTPAHEHUIO TIPUYHMH BBISBICHHBIX
MOBPEXICHUN U PEMOHTY (3ameHe) HOBPEXXICHHOTO
AIEKTPOOOOPYTOBAHMS;

- €CJIM IIPU BU3YaJIbHOM OCMOTpE MOBPEXKACHUS HE 0OHAPYKEHBI, TO
Heo0X0UMO MpEeNTH K dTamy 2.

Oram 2.

[IpoBeputs HaIeKAITYIO pabOTY anmapara 3aiuThl.

- JUIsl yCTPOWCTBA 3AILUTHI OT NEPEHANPSIKEHUS U3MEPUTh 3HAUCHUE
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IIpu3Hak aBapUHHOIO peXxuMa

BosmoxxHas IIpUINHa

PexomMeHayeMEIe OEHCTBUA

HalpsDKEHUsl IuTaromed cetd. Eciu  3HadeHWEe  NMTAOLIETO
HANpsDKEHUSI CeTH BBIXOAWT 3a IHMANa30H YCTAaBKU ammapara (HiKe
HIDKHETO TpeJesia WIK BBIIIE BEPXHEro), To mpobiema B cetH. Eciu
3HAUCHHE MHUTAIOIIETO HANPSDKEHUS CeTH JISKHUT B AUAIAa30HE YCTABKH,
TO ammapar 3allUThl HEUCTIPABEH U €r0 HEOOXOMMO 3aMEHHUTH;

- U1 yCTpoWcTBa 3ammThl AM((EepeHIHATFHOTO TOKa B
COOTBETCTBHH CO CTaHiapTamu [7, 8] B KOHCTPYKIHH JOJKHO OBITH
IOpPeIyCMOTPEHO  TECTOBOE  YCTPOWCTBO  (KHOMKA),  KOTOpOE
obOecrieurBaeT IMPOBEPKY pabOTOCTIOCOOHOCTH —ammapara. Takxke
MOXHO TIPOBEPUTH PAaOOTOCIIOCOOHOCTH YCTPOHCTBA C ITOMOIIBIO
npuOOPOB MPOBEPKU U M3MEPEHUS NMAPAMETPOB YCTPONUCTB 3aIIUTHOTO
oTkmoyeHus. Ecim ammapaT 3amuTel HEMCIIPaBEH, €ro HEoOXOANMO
3aMEHHTb.

- Jus yCTpOWCTBA 3allUTBl OT JAYTrOBOro Mpo0Os MPOBEPUTH
paboTOCTIOCOOHOCTh  ammapaTa B COOTBETCTBUM C HMHCTPYKIHEH
3aBOJla-u3roToBUTENA. Hampumep, ¢ mOMOIIBIO TECTOBOTO YCTPOICTBa,
BXOJISIIIETO B KOMIUIEKT MOCTaBKM MPUOOpa, MPHU MOMOIIM TECTOBOU
KHOIIKM U T.JA. Ecnm anmapar 3amuThl HEHCIIPaBEH, €ro HEOOXOIMMO
3aMEHHTb.

- ISt aBTOMAaTHYECKOTO BBIKJTFOUATEIIS IPOBEPHUTH
paboTOoCTIOCOOHOCTD MeXaHH3Ma pacueruieHusl. B3sBectu
aBTOMATHYECKUH BBIKIIIOYATENh PYKOH M IMOCIE OTKIOYUTH ero. [lpu
OTKJIFOYEHHUH JTOJHKEH OBITH CIBIIIEH XapaKTEePHBIA MIETIOK.

Ecaum  anmaparel  9/IEKTpUYECKOW — 3alIUTBl  UCIPABHBL,  TO
HE00X0IMMO TIEPEHTH K dTary 3.

Oran 3.

[IpoBepka MpUCOSAMHEHHBIX HATPY30K (IEKTPOIIPHOOPOB).

- MPUCOCAMHATH K D3JIEKTPUYECKOW LEMH MOOYEPEJHO IO OIHON
Harpyske, KOHTPOJIHUPYs cpadaThIBaHHS alllapaTOB 3alHTHI;

- IIPY BBISBJICHUH HAarpy3KH, BBI3BIBAIOIIECH cpadaThiBaHUE anmapara
3alIUThI, BEIBECTH HAIPY3KYy M3 SKCILUTyaTaIlUH.
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IIpu3Hak aBapUHHOIO peXxuMa

BosmoxxHas IIpUINHa

PexomMeHayeMEIe OEHCTBUA

PesynbraTel  mpoBepKHM, @  TaKkKe  BCE  IPOBEACHHBIC
npoQUIAKTUYECKHE W PEMOHTHBIE  PabOTBHl  JIOJDKHBI  OBITH
3a(hUKCUPOBAHBI B KypHAJIE.

TepMOI/IHI[I/IKaTOp MU3MCHUI LIBET

[Teperpy3ka uenu.
II;moxoi KOHTaKT.

- BriBecTu a51eKTpOOOOpY10BaHUE U3 SKCILTyaTalluH;

- YCTAHOBUTBH OOCTOSITEIBCTBA, MPU KOTOPBIX MPOU3OLIEI IIEpErpes
(kakue Harpy3kud OBUTM TIOAKIIOYEHBI W ObUITM B pabore, IpH
BO3MOXKHOCTH HM3MEpUTh MPOTEKAIOUIMH TOK C LENbI0 BBISABICHUSA
MePErpy3KM).

- TPOBECTHM BU3YaJIbHBIH OCMOTpP 3JIEKTPOOOOpYyIOBaHUSA, Ha
KOTOpBIi ~HaHECeH TEPMOMHIMKATOP Ha HAJMYUE  BHIUMBIX
MOBPEXJICHUNA (M3MEHEHHE 1IBETa WM OIUIABJICHUE WM30JISLMHU, CIEbl
TEPMHUYECKOTO BO3JEHCTBUS B pE3YyJbTaTe KOPOTKOTO 3aMbIKaHUS,
UCKPEHUS, IEPETPy30K);

- €CIIM NpU BU3YAJIbHOM OCMOTpPE OOHapy»KeHbl MOBPEKIACHMS, TO
HEOOXOIMMO MPUCTYNUTh K YCTPAHEHUIO TPUYMH BBISBICHHBIX
MTOBPEXKICHUM " PEMOHTY (3ameHe) IIOBPEKIEHHOT O
3JIEKTPOOOOPYJOBAHUS;

- €CJIM TpY BU3YaJHbHOM OCMOTpPE MOBPEXKICHHUS HE OOHAPYKEHBI —
IIPOBECTU OLIEHKY €ro COCTOSIHMA M BBINOJHHUTH NMPO(UIAKTHYECKHE
paboTsr;

- YAQJIUTh CTapblii TEPMOMHINKATOP U HAHECTU HOBBIM.

B xypHane yka3aTb naaTy OOHapy’KeHHUs IeperpeBa, MPUYMHY,
MPOBEICHHBIC PabOTHI (PEMOHT, 3aMeHa, MPOPUITAKTHICCKUE PAOOTHI),
JaTy HAHECEHMs HOBOTO TEPMOMHJMKATOPA, COCTOSHUE HOBOIO
TEPMOMHIUKATOPA (IIBET, TpalyMpoOBKa U.T.II.).

[TonydyeH curHanm mMOXKapHOH OMACHOCTH
OT TEPMOCHUCTEMBI

[Ieperpyska.
[110X0M KOHTAKT.

B citydae nonydeHust curuana o neperpese:

- YCTaHOBHTH MECTO, TJI€ TIPOU30ILIO CpadaThIBAaHUE AATYHKA;

- 3adukcupoBaTh B JKypHaje BpeMs, MECTO U HaUMEHOBaHUE
AJIEKTPOOOOPYI0BAHUS, HA KOTOPOM MPOU30IILIO CpabaThIBAHUE;
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IIpu3Hak aBapUHHOIO peXxuMa

BosmoxxHas IIpUINHa

PexomMeHayeMEIe OEHCTBUA

- TPOM3BECTH OCMOTP OOOPYIOBaHHUSA, IO MPUYUHE KOTOPOrO
MIPOM30IILIO cpabaThIBAHUE CUCTEMBI,

- IO pe3yabTaraM OCMOTpPA, B CIIly4ae BBISABIICHUS HEUCIIPABHOCTH,
NPOBECTH PEMOHT, TEXHUYECKOE OOCITY)XMBAaHHE WIH 3aMEHY
ANEKTPOOOOPYIOBAHMUS;

- TpU HEOOXOJUMOCTH 3aMEHHTh JaTYMK C COOTBETCTBYIOIICH
OTMETKOM B )KypHAJIE.

IIpy  mpoBeneHMM  TEIUIOBU3MOHHOU
JMAarHOCTUKH OOHapy»KeH aHOMAaJIbHBIN
HarpeB 2JIEMEHTA JIEKTPO000py10BaHUS

[Teperpy3ka.
II;moxoi KOHTaKT.

I[Ipu oOHapyxeHHMM aBapuUHHOTO TOXKApoomacHoro jaedexra
3JIEKTPOOOOPYIOBAHNE HEOOXOJMMO HEMEIJICHHO BBIBECTH U3
HKCIUTyaTallH U IPOBECTH PEMOHTHBIE PaOOTHI.

[Tocne YCTpaHEHUs HEHUCIPAaBHOCTEH, IIPUBEIIINX K
BO3HHKHOBEHHUIO Je(deKTa, PEKOMEHAYEeTCS IMPOBECTH MOBTOPHOE
TEIUIOBU3MOHHOE 00CIIeIOBaHUE JAHHOTO OOBEKTA.

Pe3ynbrarel MOBTOPHOM JHMAarHOCTMKM 3aHECTH B IPOTOKON C
yKa3aHUEM IIPOBEAECHHBIX PEMOHTHO-NPO(YUIAKTUYECKUX pPadoT.

Pexomenayercs NpOBOAUTH  BHEIUIAHOBYIO  TEIUIOBU3HMOHHYIO
JIUAarHOCTUKY OTJEJBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUs IOCIHE
Ka)KJIOTO UX PEMOHTA WU 3aMEHBI.

Pe3ynbTaThl BHEIUIAHOBOWM NHMAarHOCTUKU 3aHOCATCS B IPOTOKOJN C
yKa3aHHEM IIPUUUHBI 00CIIe10BaHuS.

[Ipu pabore »snekTpUYIecKOro mpudopa
HAOMIOIaeTCsl HE XapaKTepHBIM IIyM,
3amax IiaBAILencs N30SI H.

[Iepenanp! HanpsKEHUS.
Hapymenue IIPAaBUII
JKCIUTyaTaluu.
Hewucnpasnocts
3JIeKTpoInprudopa

OTKIIIOYUTD 3IEKTPONPUOOP OT CETH.

OcmoTtpeTh npubOp Ha HAIMYKME HEUCTIPABHOCTEH (OIIaBI€HUE WU
MOBPEXICHHE M3O0JSIMH MHUTAIOUIETO MIHYpa, JeGopManus Kopiyca u
T.J.).

[Ipu oOHapyXeHWM HEUCTPAaBHOCTH BBIBECTH MpHOOp U3
IKCILTYaTaIUH.

[Tpou3BecTr peMOHT WM 3aMeHY Ipudopa.




46

3axroueHHe

Jlis TIOBBILICHUS YpPOBHS TMOKapHOW O€30MacHOCTH OOBEKTOB KHIIOTO
CEKTOpa M OOLIECTBEHHBIX 3JaHHI HEOOXOIMMO IMPOBEACHHE MEPONPHUATHI IO
NpO(HUIAKTUKE IMOXKAPOB OT 3JIEKTPOOOOPYAOBaHMUS, B TOM YHCIE HA OCHOBE
COBPEMEHHBIX BO3MOXHOCTEH BEJEHUS MOHUTOPHUHIAa COCTOSIHUS MOKApHOMN
0€301aCHOCTH, IKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS.

K HUM OTHOCHUTCS CUCTEMAaTUYECKU MOHUTOPUHT MOXKapHOU 0€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYNOBAHUS >KHIIBIX M OOIIECTBEHHBIX 3IaHUI C
MPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEJCTB, & UMEHHO TEIUIOBU3MOHHAS
JIMarHOCTHKa, TNPUMEHEHHE TEPMOMHJMKATOPOB Ui BBIABICHUS aBapUUHBIX
Y4acTKOB 3JIEKTPOYCTAHOBOK. Takke HEOOXOJWMO BHEIAPSITh B IMIMPOKYIO
IIPAKTUKY HOBBIE anmaparsl 3alIUThl AIEKTPUUYECKUX CETEH — YCTPOMCTB 3aIUTHI
OT AYTOBOTO PO0OS U NepeHANPSKEHHUS.

C penbr0  TMOBBIIIEHUS  MOXApHOM  O€30MAaCHOCTH  JKCIULyaTUPYEMOIO
AIEKTPOOOOPYIOBaHUSA JKWJIBIX M OOILIECTBEHHBIX 3[JaHUM, MNPOPUIAKTUYECKUM
OCMOTpaM JIOJKHBI ITOABEPTaThCS BCE AJIEMEHTHI 3JIEKTPOYCTaHOBOK.

Meron npoUIaKTUKKA JOKEH BBIOMPATHCS HCXOASd U3  TEXHUYECKHUX
BO3MOXXHOCTEH, Yy/I0OCTBa BEJEHUS OCMOTPOB U 0O€30MaCHOCTH OOCIIY>KHBAIOIIETO
nepcoHana. Bo3MOXHO NpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH U YCJIOBHUI SKCIUTyaTallUU.

CouyeTaHne HECKOIBKUX METOJI0B MPOPUIAKTUKH MO3BOJIAET Oosiee 3P PEeKTUBHO
MPOBOJUTH MPOPUIAKTUKY TOKapHON 0E30MaCHOCTH AIEKTPOOOOPYIOBAHUS JKUITBIX
1 OOIIECTBEHHBIX 3IaHUI.

[IpumeHsiE COBOKYNHOCTh Pa3JIMYHBIX METOIO0B MOXHO IOCTPOUTH CHUCTEMY
MOHMTOPUHTAa M MNPOPUIAKTUKA TOXKAPHOW OMACHOCTH  3KCILUTyaTHUPYEMOIO
AIIEKTPOOOOPYIOBaHMS, OTPAXKAIOIIYI0 COCTOSIHME TOXKapHOW  0e30macHOCTH
AIIEKTPOYCTAHOBOK U  MO3BOJIAIOIIYIO OCYLIECTBJISATH €ro IPOTHUBOIOKAPHYIO

NPOPHUIAKTHKY .
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[Ipunoxenue

OnrcaAre TEXHHYECKUX CPEICTB IPEAYIPEKICHAL H IPOPIIAKTHKH M0XapOB
OT DIIEKTPOOOOpYyIOBaHHSA

ABToMaTrdeckue BrIKIogaremm (AB)

ABTOMATUYECKUIl BBIKIIIOYATENIb WIHA mpome TIo0BOpPA «aBTOMAT» - 3TO
KOMMYTaHI/IOHHBIﬁ aliapar, HpeI[Ha?)Ha‘-IeHHHﬁ JJIA 3alllUThI BHGKTpI/I‘-IGCKOﬁ CC€THU OT
CBCPXTOKOB, T.C. OT KOPOTKHUX 3aMBbIKaHUHN U IICPCIPY30K.

ABTOMaTH4YECKUE BBIKIIOYATEIN 6BIBaIOT C DJICKTPOMAI'HUTHBIM PACHCIIMTCIICM
JaluIaroIumM QJICKTPUICCKYTO uenb oT KOPOTKOI'O 3aMbIKaHUA nu
KOM6I/IHI/IpOBaHHBIM pacucnuTeICM — KOraa AOIOJIHUTCIBHO C 3JICKTPOMArHUTHBIM

pacuocCmTeyICM TIPHUMCHACTCA TEIIIOBOM pacucCIinTeiib, 3amn1ua}omm71 oernp OT

eperpy3Ku.
>
4
10 (i i 3
| ke 7
v N s
11 ‘

12

1, 2 — BHHTOBBIC KJIEMMEI JJI MOJKIIOUCHHUS;3 - IOJBMIKHBIM KOHTAaKT, 4 — HEHOJBIKHBIN
KOHTAaKT; 5 - JyroracuteibHas kamepa; 6 - THOKHI MPOBOJHUK (IPUMEHSETCS ISl COSANHEHMS
MOJIBWKHBIX YacTell aBTOMATHMYECKOIO BBIKJIIOYATENsl); 7 - KaTylKa 3JEKTPOMarHUTHOTO
pacuenurens; 8 - CEpACUHUK AIEKTPOMATHUTHOIO pacLenurens; 9 - TeIoBOM pacLenuTelb
(bumerammdeckas miactuHa); 10 - MexanusMm pacuenutens; 11 - pykosrka ynpasnenus; 12 -
¢ukcarop (ans kperuienus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHHPOBAHHBIM paciieUuTEIeM
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B cootBerctBun ¢ tpeboBanmsmu riaBel 3.1 I1YD, CII 256.1325800.2016,
CIT 31-110-2003 ObBITOBBIE DJIEKTPOCETH IOJKHBI OBITH 3AIIUINEHBI OT KOPOTKHUX
3aMbIKaHU M neperpy3kd. [losToMy Ui 3alUTBhI 3JIEKTPONPOBOIAKH JKUJBIX U
OOLIECTBEHHBIX 3JaHUM CJEAyeT MPUMEHATh aBTOMAaThbl C KOMOMHUPOBAHHBIM
pPaCLETIUTENEM.

B aBTOMaTHuecKoM BBIKJIIOYATENE, 3a 3aUIUTY LIENH OT KOPOTKUX 3aMbIKAHHM

OTBEYAET DJICKTPOMArHUTHBIM pacuenuresnb. OH COCTOMT W3 KaTyIIKH C
HaxoJSIIMMCA B €€ LEHTPE CEepACYHUKOM, YCTAHOBJICHHBIM Ha CIEHHAIbHOU
MpYy>KUHE.
B HopmanbHOM pexume paboOThl, TOK, WPOXOJs IO KaTyIIKe CO3/1aeT
JIEKTPOMAarHUTHOE II0JIE, KOTOPO€ NPUTITUBAECT CEPACYHHK BHYTPb KAaTyLIKH.
Cuibl  3TOro  3JEKTPOMAarHUTHOIO IO HENOCTATOYHO UTOOBI  IMPEOJI0JIETh
CONPOTHUBJIEHUE IPY>KUHBI, HA KOTOPOW YCTAHOBJIEH cepaeyHuk. I[Ipu kopoTkom
3aMBIKAHUM TOK B 3JIEKTPUYECKOW LIEMM MTHOBEHHO BO3pPAacTaeT 10 BEJIHMYMHBI B
HECKOJIbKO pa3 TMpPEBbIAINICH HOMHHAIBHBIM TOK AB, 3TOT TOK KOpPOTKOro
3aMBbIKaHMS, MPOXOJs MO KATYIIKE 3JIEKTPOMATHUTHOTO PACLENUTEN YBEIUYUBAET
AIEKTPOMArHUTHOE T0JIE, BO3JACHCTBYIOIIEE HA CEPJACYHUK /10 TAKOW BEJIMYMHBI, YTO
€ro CUJIbl BTATMBAHMS XBAaTAET HA TO YTO ObI MPEOJIOJIETh CONMPOTUBIICHUE MPYKUHBI,
nepeMeniasich BHYTPb KaTyIIKM CEpJCYHUK pPa3MbIKaeT TOJBH)KHBIA KOHTAaKT
aBTOMATHUYECKOT0  BBIKJIIOYATENss, 00ecTouuBas  LeMb.  DJIEKTPOMArHUTHBIN
pPaCUENUTENb OTKIKOYAET ANEKTPUUYECKYIO LEMb 3a JOJIU CEKYH/BI.

3amuTy SIEKTPUYECKON 1emu OT TMeperpy3ku oOecreunBaeT TEeIrI0BOM
pacuenuTeNb ABTOMATHYECKOTO BBIKIIFOYATEIIS.

[leperpy3ka MOXKET BO3HHUKHYTH npu BKJIFOUEHHUH B CETh
AIEKTPOOOOPYIOBaHUS OOIIEH MOITHOCTHIO MPEBBINIAIOIICH JOMYCTUMYIO HArpy3Ky
JUIsL TaHHOM CETH, YTO B CBOIO OYEpPE]b MOXKET MPUBECTU K NEPETPEBY IMPOBOJIOB
pa3pyILICHUIO U30JISILMH 3JIEKTPOIPOBOAKN U BOSHUKHOBEHUIO MOXKapa.

TeruoBoil pacuenurens MPEACTABISIET COOOW OMMETaNIMYECKYIO ILIACTUHY,
T.€. OH COCTOMT U3 JIBYX CHAsSHHBIX IUIACTUH M3TOTOBJIEHHBIX M3 Pa3HbIX METAJUIOB,
UMEIOIINX PAa3HBIA KO3(PPUIUEHT paclIupeHust IpU Harpese.

[Ipy npoxokaeHUH MO OMMETAIUTMYECKOM IUIACTUHE TOKA MPEBBIIIAIOIIETO
HOMUHAJIbHBIA TOK AB macTuHa HarpeBaeTcsi, IPU ATOM OJIMH METaJUT pacIIUPSETCS

6I>ICTpCe Apyroro. 210 IMPpUBOAUT K HCKPHUBJICHUIO OMMETAINIMYECKON TUIACTHHEI.
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IIpy wuCKpuBIEHMH OHA BO3JACHCTBYET HA MEXAHU3M PACUCIUTENSA, KOTOPBIU
pPa3MbIKAET MOJBUKHBIA KOHTAKT.

Bpemst cpabaThiBaHMS TEIUIOBOTO pACIEMUTENS 3aBUCUT OT BEIIUMYUHBI
MPEBBIIEHUS MPOTEKAIOUIEr0 B IENM TOKa HaJ HOMHHAIBHBIM TokoM AB.
Yem Ooibliie 3TO MPEBBILIEHUE, TEM ObICTpEE CPabOTAET PACLIEUTEb.

Tokn yCTaBOK aBTOMATUUYECKUX BBIKIIOUATENICH, CIyXallluX [JIs 3allUThl
OTJIEJIbHBIX YYaCTKOB CETH, CJIEAYyeT BBIOMpAaTh MO BO3MOXKHOCTU HAWMEHBIIUMU
M0 pacueTHbIM TOKaM JTHUX YYaCTKOB WJM II0 HOMHHAJIBHBIM  TOKaM
AJNIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparhl 3allUThl HE OTKJIIYald
AJIEKTPOYCTAHOBKU TMPHU KPATKOBPEMEHHBIX TNeEperpy3kax (IyCKOBbIE TOKH, MHKU
TEXHOJIOTUYECKUX HArpy30K, TOKH IIPU CaMO3aIyCKe U T. I1.).

Crnenyer oOpamiaTh BHUMaHHE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIeJIb aBTOMaTUYECKOT'0 BBIKIIIOYATEIIS;

- HOMUHAJIbHBIM TOK - MAKCUMAaJIbHBIA TOK 3JIEKTPUYECKOU CETH, IIPU KOTOPOM
ABTOMATHYECKUU BBIKIIOYATEIb CIOCOOEH JUIMTENIbHO padoTaTh 0e€3 aBapuiHOIO
oTktoueHus 1enu. CTtaHIapTHbIE 3HAYEHHS] HOMUHAJIbHBIX TOKOB aBTOMATHYECKHUX
BBIKITFOUATEIICH JIJII CeTEH KUIIBIX B o0mecTBeHHBIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAQJIPHOE HAIpPSDKEHUE - MaKCUMAJIbHOE HaMpspbkeHue ceTu B BousbTax,
Ha KOTOPOE€ pAaCCUYMTAH ABTOMATUYECKUIN BBIKIIOYATEND;

- IpeebHasl OTKIII0YAKolas ClOCOOHOCTh aBTOMATHYECKOI0 BBIKIIOYATENS -
MaKCUMaJIbHBIA TOK KOPOTKOTO 3aMbIKaHHUS B AMIiepax, KOTOpBIM crocoOeH
OTKJIIOUYHTh JaHHBIM AB coxpaHuB mpu 3TOM CBOI0O paboTrocnocoOHOCTh. B ciyuae
MPEBBIIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYEHUsI YKA3aHHOW IIpeaesIbHOM
OTKJIFOYAOIIEH CIMOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHUS TOJABUKHBIX
KOHTAakTOB AB u ux npuBapuBanus Apyr K Ipyry, T.e. Beixoga AB u3 crpos.

- XapakTepPHUCTHKa CpabaThIBaHUSA - OMPENCISIeT Iuara3oH cpabaThIBaHUS
AJIeKTpOMarHuTHoro pacuenutens AB. Xapakrepuctuka cpaOaThIBaHUSI HMEET
OykBeHHOe oO0Oo03HaueHue. Jlis 3amuUThl  DJIEKTPUYECKUX CeTeH  KWIBIX U

OOLIECTBEHHBIX 3/1aHMI yanie Bcero npumenstores AB ¢ xapakrepuctukamu B, C, D.
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Norotun ‘.t'
i}

BM63-1X
—280/400V. 50z c

1 - HanmeHoBaHue n cepus

2 - HoMnHanbHoOe HanpsxeHune

3 - BpemA-TOKOBas xapakTepucTmka

4 - HOMMHanbHas yacroTta

5 - HOMMHanbHasa OTKAOYaLWAA CNOCOHHOCTb

\ ‘, J 6 - TokOBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHBBOHBI TOKOB MI'HOBCHHOT'O  paCUCIJICHUA B 3aBUCHUMOCTHU oT

XapaKTEePUCTUKHU CpadaThIBaHUS B COOTBETCTBUU C [12] nmpeacTaieHsl B Tabauie 1.

Tabmuna 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PaCIEIIEHHUS
XapakTepucTuka cpabaTbIBaHUsI Jnana3on
(tun AB)
B Cspiie 3 I, 1o 5 I, BKIIFOYUTEIHLHO
C Csoimie 5 I, no 10 I, BKIIFOYHTEIBHO
D Cspiwe 10 I, 1o 20 I, BKIIFOUUTENBHO

I, - HoMuHaJIBHBIN TOK AB.

Bre16op aBTOMATHYECKOTO BBIKIIOYATENST OCYIIECTBISIETCS TIO CIEAYIOIUM
napaMeTpam:

- M0 KOJIMYECTBY montocoB. ONHO- U AByXMOdtocHble AB npumMenstoTcs ans
o/HO(a3HOM CeTH, a TpeX- U YeThipexnoitocHbie AB - B Tpexdasznoii cetu;

- 10 HOMHHAJIBHOMY HampspkeHuto. HomuHanbHOe HampspkeHue AB gomxHO
OBITH OOJIBbIIIE WU PAaBHO HOMHHAJIBHOMY 3HAUCHUIO HANIPSDKCHHS 3alUIAEMON UM
eTH;

- M0 XapaKTEePUCTUKE cpabaThiBaHUS. XapaKTePUCTUKY cpabareiBanus AB

MOXHO BbIOpATh corjacHo Tadsuile 1;
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- IO HOMUHAIBHOMY TOKY. OnpeienTh HeOOXOAMMBI HOMHUHAIBHBINA TOK AB

MOXKHO I10 MOIIIHOCTH HJIH 110 CCUYCHHIO XKXHJI Ka0eJs.

VcTpolicTBa 3aIIMTHOTO OTKIIOYEHUS JuddepernuamsHoro Toka (V/T)

VYCTpOHCTBO 3aUIUTHOTO OTKIIOYEHUS AUPQPEpeHIIMaNIbHOIO TOKA WIIM, Kak
4acTO TroBOPAT, «Y30» - 3TO KOMMYTAallMOHHBIA aIapar, NpeIHA3HAYEHHbIA IS

3allINThI BJIGKTpI/I‘IeCKOﬁ LCTIN OT TOKOB YTCUKH.

- e S
1 — mudupepenuranbHLIH - 1N 11 V30
TpaHchopMmaTop TOKA; @
2 — NOPOroBLIi INEMEHT; | L =
3 — HCNOJIHMTEILHEI [4 16 i b k. \@I
MEXaHH3IM: ( I l 'TI-IQ
4 — nenb TECTHPOBAHHA; T : 1 2
5 — CHMNTOBBIE KOHTAKTBI; - = \
6 —3alIHTHBIH KOHTAKT R mé_ P D
LernHd TECTHPORBAHMA @f@:\-
T — kHONKa «TecT»: | S
R — TecroBblii pe3ucTop; 2 |iN h
1.2, N — kneMMbl Y30, o = B

Pucynox 3. [Ipunnun pabotsr YT

TOK yTe€ykHm — 3TO TOK, NPOXOIAIIMNM MO HEXKEIATEIbHBIM, B HOPMAaJbHBIX
YCHOBUSX IKCIUTYaTallUH, IPOBOJALIUM ITyTSIM.

B HopMmasibHOM pexuMe padOThl 3JEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
IIPOTEKAET 4YEPE3 INMPOBOJAHUKH BHYTPHU HEE, KaK MNPEIYCMOTPEHO KOHCTPYKLHEH.
OT npyrux TOKOMPOBOASIIUX 3JIEMEHTOB KOHCTPYKIUHU (METaUIMYecKHe KOpIyc,
pama, Kapkac), MPOBOJHUKH OTIEJICHbl H3O0JISALMEH, CONPOTUBIEHUE KOTOpPOl HE

IMO3BOJIACT CO30aTh SJICKTPUYICCKYIO IICIIb.
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Pucynok 4. [Ipumep konctpykiuu Y [T

Ecin mo kakoil-ro mpuumHe (NMOBPEXACHHE, BIIAXHOCTh, TOKOMPOBOJALIAS
IbUIb U T.M.) CONPOTUBIEHUE H30JSIUM YMEHBIIWIOCh, Ha KOPIyCE WU APYTHX
TOKOTIPOBOJISIINX 3JEMEHTAaX yYCTaHOBKHU MOsBIseTCs nmoreHuuan. Cam mo cebe TOK
YTEUKH HE BO3HHUKHET, HEOOXOIUMO CO3/AaTh IEMb, COCAUHSIONIYIO YIEKTPHUCCKUN
npuOOp C MOTEHLMAIOM Ha KOpIyce C 3eMJIeH WM HEUTpalblo. 37€Ch BO3MOYKHO
HECKOJIbKO BApUAHTOB.

B nepBoM ciyuae, KOpIyc 3J€KTpOyCTaHOBKH, HAlpuMep, OBITOBOM TEXHUKH,
KAacaeTCs METAJUIMYECKOTO IPOBOJHMKA, MMEIOIIETO KOHTAKT C 3emiieil. B Touke
KacaHUsl 3aMbIKAeTCs LI€Mb, U BO3HUKAET TOK yTE€YKH. ECIM KOHTAaKT JOCTATOYHO
HaJICKHBIM, TO CHJa TOKa BO3pAcTET 0 MOpora cpadaThIBaHHUS aBTOMATHUYECKOTO
BBIKJIIOYATENs] B LIMTKE NOUTaHuA. [Ipm ciaboM KOHTakTeé MOXKET BO3HUKHYTh
VCKPEHHE, JIOKAJIBHBIA HArpeB TOYKH KAacCaHUSA, YTO NPUBOJMT K OIUIABJICHUIO U
JAJbHEUIIEMY ITOBPEXKICHUIO U30JIALNUN IIPOBOJOB, BO3TOPAHUIO U IOXKApPY.

B 1pyroMm ciydae, KOpIIyC OJJIEKTPOYCTAHOBKM HE HMEET KOHTAaKTa ¢
3a3€MJICHHBIMM IIPEIMETAMH M caM He 3a3eMileH. [Ipy kacaHum BHEUIHHMX NaHEIen
YEJIOBEKOM, BO3HMKAET HArpys3ka, T.K. TEJIO YEJIOBEKa SBIIAETCS IPOBOAHUKOM, U
yepe3 HEero IPOTEKAaeT JJIEKTpUYECKUM TOK. [lockonbKy compoTuBIIEHHE Tema
YeJIoBeKa BEJIMKO, CHJIa TOKAa HEJOCTAaTOYHa JUisl cpabaThiBaHHUsS aBTOMATUYECKOIO
BBIKJIFOYATENS] B LIUTKE NMUTAHHUS W YEJIOBEK IOJYYaAET AJIEKTPOTPABMY BIUIOTH O
JIETAJIBbHOIO UCXOMA.

Takum oOpazom, YT oOecneuywBaeT 3alIUTy YeENOBEKA OT MOPAKEHUS
IEKTPUYECKUM TOKOM H 3aILUTY OT I10XKapOB.

[Mpunmun npeiicteust YT cnemyrommii. [Ipu HOpManbHOM pexume pabOThI

IIENH, KOTJa MOJBMKHBIE KOHTakThl YJIT 3aMKHYTBHI, mpsMoil TOK OT (a3HOro
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MpoBOJAA MPOXOIUT Yepe3 MarHutonpoo Y T, 3atem yepe3 Harpys3Ky, B KaueCTBE
KOTOpPOM BBICTYNAIOT, MOJKIIOYCHHBIE JJIEKTPONOTPeOUTEIM M BO3BpAIlaeTCs
00paTHO B CETh MO HYJIEBOMY MPOBOJHUKY, TakK e yepe3 maruutonposon YT, npu
3TOM BEJIMYMHA 0OPATHOrO TOKA paBHA BEJIMYMHE MPSIMOTO TOKA.

[Ipssmoii Tok poxoas uepe3 marauronpoBod YT cozmaer B HeM MarHUTHBIN
MOTOK, B CBOI ouepedb OOpaTHBIM TOK TaK >X€ CO3[aeT B MAarHUTOIPOBOJE
MAarHATHBIA ITOTOK TAaKOW K€ BEJIMYMHBI, HO TaK KaK HalpaBJICHUE TOKOB
IIPOTUBOIOJIOKHO, TO U CO3JAaBAEMbIE UMW MATHUTHBIE IOTOKH MPOTHUBOMOJIOXKHBI,
T.€. MarHATHBIC TOTOKHM HAIIPaBJIEHBl BCTPEYHO IO OTHOILICHWIO APYT K JIPYry H
COOTBETCTBEHHO, IpPU PABHBIX 3HAUEHUSAX TMPSAMOr0 M OOpaTHOrO TOKOB,
YPAaBHOBEIIMBAIOT APYT APYTa, B pe3yJbTaTe 4ero CyMMapHbI MarHUTHBIA IIOTOK B
MAarHUTONPOBOAE pPaBEH HYyJMO. Tak Kak CyMMapHbIi MAarHUTHBIA IOTOK B
MAarHuTONpPOBOAE OTCYTCTBYeT (paBE€H HYJI0), BO BTOPHUYHOW OOMOTKE TOK HE
MHIAyKTHpYyeTCA. [1onBMKHBIE KOHTAKTHI 3AMKHYTHI, 3JIEKTPUYECKas LENb BKIIOYECHA
Y HAXOJUTCS B HOPMAJIBHOM PEKUME pabOTHI.

Ecnau B OTHOM U3 DJIIEMEHTOB JIEKTPUYECKOM LIEMU BO3HUKAET yTEYKA TOKA, TO
4acTh  DJJIEKTPUYECKOTO TOKAa HAYMHAET NPOTEKAaTh IO  HEXKENATEIbHOMY
npoBoAsieMy myTd. [Ipy 3TOM, 4acTh TOKA NEKTPUYECKON LIETH, IMOCTYIIAIMIAs OT
¢da3zHoro nposoja He OyAeT BO3BpaUIaThCs B CETh, & MPOXOAS MO HEXENATeIbHOMY
NPOBOJSALIEMY MYyTH OyJIeT yxoauTh B 3emito. CienoBaTesibHO, OOpaTHBIM TOK,
KOTOpBIA OyAeT BO3BpalllaThCsi B ceTh uepe3 MarHuronpoBoa YT mo HymneBomy
pOBOAY, OYJET MEHbILE MPSMOro TOKa, MOCTYMAOLIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IMOTOKAa CTaHET OoJiblle BEIMYMHBI OOpPaTHOIO
MAarHUTHOI'O IIOTOKa, B pe3yibTare 4vero B MarHutonposoae YT cymmapHbId
MarHUTHBIN MOTOK YK€ He OyJIeT paBeH HYJIIO.

BO3HUKIIMK CyMMAapHbI MarHUTHBIM ITOTOK UHAYKTUPYET MIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOPBIM IMPOXOAS 4YEpe3 MArHUTODIEKTPUUYECKOE pelie
MPUBOJUT €ro B pabOTy, a OHO, B CBOIO OYEPE/b, PA3MBIKAET MOJABUKHbBIE KOHTAKTHI
OTKJII0Yas DJIEKTPUUECKYIO LIETIb.

VYCTpOHCTBO 3alIUTHOTO OTKIIOUEHUs IU(PEepeHIHaTbHOIO TOKa HMEET B
o0uxo/le W JApyrue Ha3BaHus, Hanpumep, AU epeHIraTIbHbI BBIKIIOYATEND,
aBTOMAaTUYECKUH BbIKIItOYaTe b U HepeHnanbHOro TOKa, YCTPOUCTBO 3alIUTHOTO

oTKiIO4eHHs. Takyke B pa3IMUHbIX JOKYMEHTAX BCTPEUAIOTCs pa3Hble abOpeBUATYpPbI
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nanHoro yctpoiicta, Harpumep, ABJIT B TOCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y [T sBisroTcs:

- Tun. B 3mannsax moryT npumensatbes YT tuna «Ay», pearupyroniue Kak Ha
IIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOLIME TOKH YTeUKH, WK Thna «ACy», pearupyromue
TOJBKO HA NMEPEMEHHBIE TOKH YTE€UKH. MICTOUHMKOM IyJNbCHUPYIOLIETO TOKA YTEUKH
MOTYT SIBJIITBCSI CTUPAJIbHBIE MAIMHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
HMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHMHAQJIbHBIA TOK - MaKCHUMalbHBIA TOK Tpu kotopoM YJIT cmocobHO
JUINTENTbHO paboTaTh, HE Tepsisi CBOWO paborocrnocoOHOCTh. CTaHIApPTHBIMH,
HamOoJiee YacTO WCMOJb3YEMbIMU 3HAUCHUSAMH HOMHHAIBbHBIX TOkoB YT,
UCIIOJIb3YEMBIX B AJIEKTPOYCTAHOBKAX HWJIBIX M OOIECTBEHHBIX 3/aHUN SIBISIOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHmanbHbIl TOK — MUHUMAJIBHBIM TOK yTEUKH, mpu KoTopoM YT
MPOU3BECT OTKIIOUEHHUE deKTpuueckoil nenu. luddepeHnuanbubiii TOK — 3TO OJ1HA
13 IrIaBHbIX Xapakrepuctuk Y T;

- HOMHUHQJIBHOE HANPSDKEHUE — HaIlpspKeHue cetd Inpu koropom YT
CIOCOOHO JTUTENBHO pab0OTaTh, HE TEPSSI CBOIO PA0OTOCTIOCOOHOCTH;

- poa Toka (OCTOSIHHBIN WM NTEPEMEHHBIN);

- YCJHOBHBI TOK KOpPOTKOTO 3aMBIKaHUSI — TOK KOTOpPBIA KpPAaTKOBPEMEHHO
Moxketr Beiiepkath YT 10 MomeHTa moka He cpadoTaeT aBTOMATHYECKUMN
BBIKJIFOYATEIIb, YCTAHOBJICHHBIN IS 3aUTHI LIETIH OT KOPOTKOI'O 3aMbIKaHHUS.

Bri6op VIT npous3BoauTCS 1O CIEAYIOIMIMM KPUTEPHUSIM:

- 110 HOMUHAJIBHOMY HANPsDKEHUIO U TUIY ceTH. HoMuHanbHOE HampspKeHue
YT nomxHo OBITH O0JBINE MO0 PABHO HOMHHAIBHOMY HAMPSHKCHUIO 3aIUIIAEMOMN
uM tenu. s onnodaszHoit cetu Tpedyetcs apyxnomtocHoe YT, nns tpexdazHoi
CETH — YETBIPEXIIOIIOCHOE;

- 10 HoMUHaIIBHOMY TOKY. CornacHo 11YD ucnons3zoBanue Y /[T B rpynmoBsIix
JUHUSAX, HE HMMEIOMIMX 3alIUThl OT CBEPXTOKA, 0€3 IOMOJHUTEIBHOrO ammapara,
o0OecrneunBaloIIero 3Ty 3aluTy He gonyckaercs. M3 atoro ciaeayet, uto nepen Y AT
JOJIKEH CTOATHh aBTOMATHMUYECKHUI BBIKJIIOYATENb WM JPYrod ammapaTr ¢ GyHKUuen
3aIlUTHI OT CBEPXTOKA, IO TOKY KOTOPOT0 HEOOXOIMMO BHIOMPAaTh HOMUHAIBHBIN TOK

VYIAT. Ilpu stom HomuHaibHbIA TOK YT nomken ObiTh Oosblie 1uOO paBeH
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HOMHWHAJIHPHOMY TOKY YCTaHOBJICHHOTO JIO HETO ammapara 3aliuThl (AaBTOMAaTHYECKOTO
BBIKJTIOUATEIIS] WIIA JPYTOTo anmapara ¢ yHKIIMEH 3alUThl OT CBEPXTOKA);

- mno gubdepennmansHoMy — TOKy.  CTaHmapTHBIMH  BEJIMYUHAMHU
nuddepenuuansuoro toka YT sBastorcs: 6, 10, 30, 100, 300, 500mA. VAT
¢ nuddepenunanbHbiM TokoM 100, 300 u 500 MA npuUMEHSIIOTCS JIS 3allUThI
OoT moXapoB, ¢ auddepeHnuanbubiMu Tokamu 6, 10, 30 MA - s 3amUTHI

OT MOPAKCHUA YCJIOBEKA DJICKTPHUICCKHUM TOKOM.

cepus NPOM3BOANTEND

i

HOMUHANBLHbIN TOK \
\3}.11 53
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T e 0 cxeMa
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Pucynok 5. MapkupoBka YT

[Ipumensiembie Tunbl YJIT QyHKIMOHATBHO JOJKHBI MIpeaycMaTpUBaTh
BO3MOXKHOCTh MPOBEPKU UX padorocrnocoOHocTH, npoBepka YT (TectupoBanue)

JIIS SKHJIBIX 00BEKTOB JOJDKHA ITPOBOAUTHCA HC PCKC OJHOI'O pa3a B TpU MCCAIA,
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O YeM JOJDKHA OBITh 3alUCh B HHCTPYKIHUM MO SKCIUTyaTallud NPEeANpUsTUS-
U3rOTOBUTEIIS.

YcranoBka YT, AelCTBYHOIIMX  HAa  OTKJIKOYEHHE,  3alpelacTcs
IUISL AJIEKTPONPUEMHHUKOB, OTKJIIOYEHHE KOTOPBIX MOXET IPUBECTH K OIMACHBIM
MIOCHEACTBUSAM: CO3JAHUIO HEMOCPEACTBEHHOW yIpo3bl JUISl JKU3HM JIIOJEH,
BO3HMKHOBEHUIO B3PBIBOB, MTOKAPOB U T.II.

JInsi caHUTapHO-TEXHUYECKUX KaOMH, BAHHBIX M JYLIEBBIX PEKOMEHIYETCs
ycranaBiauBath YT ¢ HOMHHaNBbHBIM IU(GEpeHIIMANIbHBIM OTKIIOYAIOUUM TOKOM
no 10 MA, ecnu s HUX BBIACNEHA OTHENbHAS JMHUSA, B OCTAIBHBIX CIIydasX,
HarpuMep, MpU TPUMEHEHUU OJIHOM JIMHUM ISl CAHUTAPHO-TEXHUYECKOW KaOWHBI,
KyXHHU U Kopuzopa, cieayer npumenars YT ¢ HomuHanbHbIM TudpepeHnnanbHbIM
OTKJIFOYAIOIUM TOKOM 710 30 MA.

Jns ogHokBapTupHbIX 10oMOB Y/IT ¢ HOMuHanbHBIM JuddepeHInanbHbIM
OTKJIIOYAIOIINM TOKOM 110 30 MA peKOMEHIYyeTCsl peayCMaTpUBaTh AJIsl TPYIIOBBIX
JVHWWA, TUTAOIMUX IITENCEIbHbIE PO3ETKH BHYTPU JOMa, BKJIKOYas IOABAJbI,
BCTPOEHHBIE M MPUCTPOCHHBIE TapakW, & TAKXKE B TPYIIOBBIX CETAX, MUTAIOIINX
BAHHBIE KOMHATBI, JyIIEBblE W cayHbl. [l yCTaHAaBIMBAaEMBIX CHApYXKH
IITETICENIbHBIX po3eToK ycTaHoBka YJIT ¢ HomuHanbHBIM IudQepeHIraTbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA oOs3aTenbHa.

B 3manusix moryt mpuMensaThes Y30 Tuna «Ay», pearupyronme Kak Ha
MEpEMEHHbIE, TaK M Ha MyJbCHUPYIOIIHNE TOKU MOBpEeXACHUN, Wi «ACy,
pearupyronime ToJIbKO Ha IEPEMEHHBIE TOKH YTEUKH.

Kak Bugno u3 xoncrpykuuu Y /[T (ecnu peus uymer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M IpHU JKOOO0M cXeMe €ero
HNOJKIIOYEHHUS]  JIOJDKHA ~ OBITh  MpeAycMOTpeHa  oOs3aTeibHash — yCTaHOBKA
aBTOMATHMYECKOI'0 BBIKJIFOUATEIIS, IS 3alUThI, KaKk camoi ceTu, Tak 1 Y JI'T oT TOKOB
IEPErpy3KH U KOPOTKOT'O 3aMbIKAHHUS.

Taxxke HeoOxonuma mnepuoauueckass mpoBepka padotocnocooHocTn Y/IT.
Cranpgapramu [7, 8] yCTaHOBJIEHO TpeOOBaHME MO HAIMYUIO YCTPOWCTBA MPOBEPKHU
paboTocrocoOHOCTH YAT (KHOTIKM). [TpoBepka paboTOCIIOCOOHOCTH
ocymectBisiercss HaxatueM KHonku «TECT». Ilpm ee wnaxatum B VYT

HCKYCCTBCHHO CO3JACTCA TOK YTCUKH, YTO JOJIDKHO IIPUBCCTHU K OTKIFOUYCHHIO yﬂT
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YcrpolicTBa 3amMTH OT XyroBoro mpo6os wm uckperns (Y3II)
JyroBoil mpoOOil WM HMCKpPEHHE — OJMH U3 aBapUIHBIX MOXAapOONACHBIX

PEXKUMOB B DIIEKTPOCETSIX.

B oTinunMe OT KOpPOTKMX 3aMbIKaHWW, BO3HHUKAIOIIMI TMPU HCKPOBBIX
U IyTOBBIX pa3psAlax TOK, OTPAaHUYMBAETCS CONPOTUBICHUEM HArpy3Kd, Ha KOTOPBIN
HE pearupyroT aBTOMAaTHYECKHE BBIKIIIOYATENIM, HO 3a CUYET JJIMTEIBHOIO BPEMEHU
€ro IPOTEKaHMs, MOKET IPOUCXOIUTH BOCILIAMEHEHNE U30JISIUU ITPOBOJIA.

OpHoli W3 TJABHBIX MPUYMH HWCKPEHUS SBIAETCA OOJBIIOE MEpPeXOoaHOe
conporupiieHue (bIIC), B o0uxoje Ha3bIBaEMOE TAKKE «IJIOXHUM KOHTAKTOM).
IIpn BIIC Ha mepexone 3JEKTPUYECKOr0 TOKAa C OJHOIO INPOBOJHMKA HA JPYTrOU
oOpa3yercss mocjenoBaTelbHAas WIM NapajuieibHas 3JIeKTpUYecKas ayra MexIy
MIPOBOJAAMU WM KOHTAKTaMHU.

BIIC d4acro BO3HMKaeT BcieacTBHE  J€(EKTOB U TMOBPEXKACHUI,
MPOU3OLLIEIINX TP SKCIUTyaTauuu ooopynoBanusa. Hampumep:

- TOBPEXKICHUS W30JSAIUU KaOels TBO3MSAMH, IIypyNaMd, 3aKUMaMH WIH
MIPU MEXAHUYECKOM BO3JIEUCTBUU JPYTUMHU NPEIMETAMU;

- IOBPEXACHUS U30JISILIUK KaOesel rpbl3yHaMU U JJOMAIIHUMHU >KUBOTHBIMU;

- U3JIOM Kabeuns (IpoBOJa) MpU M3rudax WM MPHU MOCTOSHHBIX MEXAHUYECKUX
BO3JCHCTBUSIX;

- CTap€HUE€ W3OJIALMH, MOBPEKIEHUS OT BO3ACHCTBHS TEMIEpaTyphl, BIIArU,
JIPYTUX pa3pylarnux GakTopos;

- YXYIIIEHUE KOHTAKTa M3-3a OCNAOJIEHUS 3a’KUMOB, CTApPEHHS] U OKHUCIEHUS
IIPOBOJIOB U T.[I.

B moBpexn€HHoN jkuiie BO3HMKAET Majlblil 3a30p, MpoOMBaeMblii pabouum
HaIpsHKEHUEM, TO3TOMY TOK 110 TaKOMY KaOellto MPOI0JKAET MPOTEKaTh, U OCTAETCSA
OJIM30K K HOMHUHAJIBHOMY 3HAUEHHUIO, a 3HAYUT, ABTOMATUYECKUU BBIKIIIOYATEIb

Ha HETO HE pearupyer.
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OcnabaeHHmi MexaHHueCHoE MepegasnexHbii HenonHoueHHbIA
KOHTaKT NOBPEHIEHHE rafiens KOHTAKT
kabena
. .
Aedent NospexgeHHe MexaHuueckos MNospexaeHue CrpyTKa meas 1
wabena IPLIIYHAMM NOBPEKIEHHE MM CTapeHue ANHMHHKE
H30NALMK MI0AALMM

Pucynox 6. Bo3aMo)xHbI€ TPUUUHBI UCKPEHUS B AJIEKTPOIIPOBOIKE

B 3a3ope BO3HMKaeT IyroBou paspsill, CONPOBOXKIAKIIUNCI HWHTCHCUBHBIM
BBIJICJICHUEM TeIUIa, YTO MPUBOJUT K JAIbHEHIIIEMY pa3pyIICHUIO U30JISAIMU Kalems
Y €T0 BO3TOPAHUIO.

[Ippu  OGoybIIOM  TEPEXOJHOM  CONPOTUBICHUM  BO3HHMKAET  IPOIECC
[UKJIAYECKOTO O00pa30BaHMs W TaIlllCHWS DJJICKTPUYECKOHW Jyrd, IPOUCXOJIUT
3HAYUTEIBHOE W JUIMTEJIbHOE BBIJCJICHHE TEIUIOBOM »HHEpruv. Bo3HWKarT
JUTUTEIIHBIE M YCTOWYHMBBIC TEIUIOBBIE PEKUMBI PaOOTHI AIEKTPUUCCKUX IICTICH,
BCJICZICTBUE YETO MPOWCXOAUT Pa3pyIICHUE H3OJSAIUU U 3alIUTHBIX O000JI0YEK, a
TAKXE MOCIEIYIOIIEE BO3TOPAHUE.

[To mexaHW3My BO3HUKHOBEHMS, pa3IMYalOT IOCIEIOBATEIbHBIA JTYTrOBOM

po0oil, mapaieNnbHbIi 1yroBoi MpoOoil U 1yroBoi mpoOoil Ha 3eMITIO.

L (nuHus)
HATPY3KA
N (HeHTpans) i
1
1
PE (3azemneHue) 1
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Pucynox 7. Mexannu3m BO3HUKHOBEHHS TyTOBBIX TIPOOOEB
[Toxq mocnenoBaTeNbHBIM JTYTrOBBIM TPOOOEM TIOHMMACTCS JIICKTPUUYECKHMA

po0oil M30JA1MK (MM BO3AYIIHOTO MPOMEXKYTKA), NMPU KOTOPOM TOK IMPOTEKAET
yepe3 Harpy3ky uenw, 3ammmaemor Y3/II. [TocrnemoBarenbHblil gyroBoil mpooOoi
BO3HUKAET, NPEXKIE BCEro, B pE3yibTAaTe IOBPEKACHUA NPOBOJAA WM NOTEPHU
KOHTAaKTa B IMOCJIEIOBATEIPHOCTH C HArpy3koul. B 3Tux cilyyasx, BeJIMYMHA TOKa
MEHbIIIE, YeM pabouyuil TOK, ¥ aBTOMATHYECKHE BBIKIIOYATENN WM BBIKIIOYATENN
muddepeHIuaIbHOro TOKa HE CIIOCOOHBI ONPEIeUTh HEMCITPABHOCTh M OTKJIIOYUTH
3AIIMIIAEMYIO LEMb.

[TapamnenpHBIA TyroBoW MpoOOW - 3TO POOO, MPU KOTOPOM TOK MPOTEKAET
MEXIY aKTHMBHBIMH TPOBOJHMKAMH, TMapajuleibHO Iienu Harpy3ku. [IpoOoit
COMPOBOXK/IAETCS MOSBICHUEM JJIEKTPUUECKON JIyTH, CIIOCOOCTBYIONIEH 3aMbIKAHHUIO
MPOBOJHUKOB. BennunHa Toka mpH MapauiebHOM Npo0O0e ONpeaesnseTcs MOJTHbIM
CONIPOTUBIICHUEM LieNU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMHHAQJIBHBIA TOK HUMEET
aBTOMATHUYECKUN BBIKIIIOYATEIb, MPOUCXOAUT (WM HE MPOUCXOJUT) OTKIIOUYEHUE
nenu. Ilpu 3arpyOneHHON ycTaBKe ToKa cpabaThIBaHUs aBTOMATHYECKOIO
BBIKJIIOYATEIS] OTKIIFOUEHHUE LEMH MPOUCXOINUT C 3a/IEPIKKOM.

JlyroBoii mpo0Ooii Ha 3eMITI0 — ATO MPOOOH, MPU KOTOPOM TOK ITPOTEKAET MEKTY
aKTUBHBIM MPOBOJHUKOM U 3eMJIeH B pe3yJibTaTe 3aMbIKaHUs (Pa3HOTO MPOBOJIHUKA
Ha 36MJIIO WJIM Ha 3JIEMEHT AJIEKTPUYECKU CBSI3aHHBIN C 3EMJICH.

YerpoiicTBo 3amuthl o1 AyroBoro npobos (Y3/III) — HOBBIN Kilacc anmapaTtoB
3alIUTHl JIEKTPUYECKOW CETH, NPEAHA3HAYCHHBIM, B OTIMYUE OT APYTUX BUIOB
ANEKTPUUYECKUX 3AIIUT, UCKIFOUUTENIBHO ISl MPEAYNPEXKICHUS U MPEIOTBPALICHUS
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOTO MPOo00s (MCKpEHHUS).

HexoTtopbiMu pa3zpaboTyukamMu 3TUX U3ACIHN MPUMEHSIETCS TaKXKe TEPMUH

«YCTPOMCTBO 3allUThI OT UCKpeHus» (Y3Uc).
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Pucynoxk 8. [IpuMepsl yCTpONCTB 3alIUTHI OT JyTOBOTO MPOOOS pa3IMyHbIX
IPOU3BOAUTENEH

VY311 HOCUT UCKIFOYUTENBLHO TPOTUBOMNOKAPHOE Ha3HAYEHUE.

OcHoBHOW  3amauert  Y3/II  saBasieTcs  CBOEBPEMEHHO  paclO3HATh
BO3HUKHOBEHUE  II0XKAapOONACHOIO MCKPEHUs U OTKIIOYUTH  3allUIIAeMYIO
AIEKTPUYECKYIO LIETIb.

Y31 CcKOHCTpyHpPOBaHO TaK, 4YTOOBI OMNPENCIUTH IIOSBJICHUE JTYTOBOTO
(MCKpOBOrO) pa3psia U MpepBaTh KOHTYpP €LIE MEpea TeM, KaK IHEPrusi B MECTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAYCHUH, BEAYIINX K BOSHUKHOBEHUIO MTOXKapa.

V3II obecneunBaer aBTOMAaTUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKON IeNU W MPU BOSHUKHOBEHHUU HCKPEHUSI OTKIIOYaeT e€ OT oOuiei
MUATAIOIIEN CETH.

Takum o6pa3oM, I11eIb MPUMEHEHHUS ATUX YCTPOMCTB — 3TO MPEayNnpexacHUE
M0XAapOB, BO3HUKAIONIMX B IMOMEIICHUAX, 3[aHUSIX M COOPYKEHUAX MO MPUUUHE
HEUCIIPaBHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSBISIONIEHCS B BUJIE AYTOBOTO MpoOos

(UcCkpeHus).
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borpmmacTBO  Y3/II WMCMONB3ylOT CXOXKHME TMPUHIUIIBI  OOHAPYKEHUS
II0KapOOITACHOTO HMCKPEHMS B CETU. YCTPOMCTBO AHAIM3HUPYET COBOKYIHOCTD
apamMeTpoB TOKA W HAIPSDKEHUS CETH, XapaKTEPHBIX ISl HWCKPEHHS: BEIUYHUHY,
(bopMy, NOJISIPHOCTh, TPOJOJKUTEIBHOCTh U TEMIT CJIEAOBAHUS CKAYKOB. JTU CKauKU
U J1al0T uHpopmMaluio, o0padaThIBAEMyI0 MOJyJIEeM 00paOOTKH CUTHAJIOB B COCTaBE
Y3/111. BennunHa MOIyYEHHOTO CUTHAJIA CPABHUBAETCS C 33/laHHBIM 3HAYEHHUEM U
IpU KaXKJOM MPEBBIILIEHUA 3TOTO 3HAYEHHS MOJAETCS MMITYJIbC PErHUCTPUPYEMbIN
HakonuTeneM. [Ipn NOCTHKEHUMM B HAKOMMUTENE YCTAHOBJIEHHOI'O YMCIA UMITYJIbCOB
3aJIaHHOTO YpPOBHSA MOAPAN (OpPMHUPYETCS CHUTHAJ, OTKIIOYAIOIIMKA 3allUIaeMyIo
JIMHUIO.

Baxnoit xapakrepuctukod Y3/II, sBisieTcss NOMEXO03alIUIIEHHOCTh, T.€.
OTCYTCTBHE HEXKENATeNbHbIX (JIOKHBIX) CpabaThlBaHUNW TpU BKIIOYEHUU B
3alUIIAEMYI0 [ENb Pa3IUYHbIX 3JEKTPONPUOOPOB, HAIPUMED, MBLIECOCA, UCTOYHHKA
NUTAaHUS C OJJIEKTPOHHOM KOMMYTAlMEH, JABUIareiss KOHAEHCATOPHOIO IIyCKa,
AIIEKTPOHHBIX PETYJSATOPOB (TUPUCTOPHOTO THUIIA) CHIIBI CBETA, (PIIyOPECIECHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKK€ «HOPMAJIbHO HCKPSILIHUX» PYYHBIX 3JIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTATEJIIMU KOJUIEKTOPHOTO THIIA UCKPEHUE B KOTOPBIX SIBISACTCS
IOy CTUMBIM, HAIPUMED APEIIb.

CTouT OTMETHTBH, YTO OTHAEJBHBIE JJIEKTPUYECKHE YCTPOMCTBA CAMH MOTYT
reHepUpOBaTh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacrio3HaBatbcst Y3/III kak wWcTOYHUK WCKpeHus. Hamnpumep, THpPUCTOpHBIE
peryisTopel ¢ (a3oBbIM yIpaBieHHEM 0€3 MOMEXOMOAABISIONINX (UIBTPOB;
pa3Iu4HbIC YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE ITOMEXH IOBBIIIEHHOIO
YPOBHSI, CYLIECTBEHHO NPEBBIIIAIOIIME HOPMBI Ha nomexosmuccuro. [lpu Hanuunn
NEPEYUCIICHHBIX YCTPONCTB, MPHUXOAUTCA JIMOO OTKAa3bIBATbCA OT MPUMEHEHUS
VY311, yBenuumBasi pucKu BO3TOpaHUN OT UCKpeHus, auOo orTkimouats Y31 Ha
BpEMsI HCIIOJIb30BaHUs YCTPOUCTB, SBISIOIINXCS FEHEPATOPAMH BBICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX ITOMEX.

OcHoBHbIMM XapakTepuctukamu Y311 sBisrores:

- HOMHUHAQJIbHBIA TOK — MaKCHUMaJbHbIA TOK Mpu KotopoM Y3/III cnocobHO
JUIMTEIbHO paboTaTh, HE Tepsii CBOK pPaboOTOCIOCOOHOCTh. B OCHOBHOM
BBIITYCKAIOTCSI B MATH MOJU(UKAIUAX, B 3aBUCUMOCTH OT HOMHUHAJILHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHMHAJIBHOE HalpsHKeHHE — HamnpsbkeHue cetu npu kotopom Y3II
CIOCOOHO JUTUTEIHHO paboTaTh, HE TEPSSI CBOIO PA0OTOCIIOCOOHOCTH;

- YCJOBHBI TOK KOPOTKOTO 3aMBIKaHUSI — TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxxkeT Bblaepxkath Y3II no momeHTa mnoka He cpaOOTaeT aBTOMAaTUYECKUN

BBIKJIIOYATCIIb, YCTaHOBﬂeHHBIﬁ AJI 3alIUThI O OT KOPOTKOI'O0 3aMbIKAHMA.

|
o

i ' f

| — u3roroBUTEND; 2 — MOJIENb; 3 — HOMUHAJILHOE HaMNpshKeHUE; 4 — 4acToTa; 5 — HOMUHAIbHBIN
TOK; 6 — YCJIIOBHBIN TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOJKIIOUCHUS; 8 — cCXeMa UHIUKAII!
COCTOSIHHS pUOopa

Pucynok 9. [Ipumep mapkuposku Y3111

Boei6op Y311 npou3BoauTCs MO CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspkeHuto. HomunansHoe Hanpsikenue Y 3 /111 momkHO
OBbITH 0OJIBIIIE JINOO PABHO HOMUHAIBHOMY HANPSHKEHUIO 3aIMIIAEMON UM LIEeTIH;

- [0 HOMHMHalbHOMY TOKy. Y3JIII He 3ammimaer >3JEeKTPUYECKYIO CETh
OT MEpPErpy3ku U TOKOB KOpPOTKOro 3ambikaHus. [loatomy mnepen Y3III pomxen
CTOSITh ABTOMATHYECKHI BBIKIIOYATENIb WU JAPYTOM ammapar ¢ (pyHKIMEH 3aniuThl
OT CBEPXTOKa MO TOKY KOTOPOTO HEOOXOAMMO BBHIOMpPATh HOMUHANBHBIN TOK Y3/III.
IIpu »TtoM HoMuHaNBbHBIA TOK Y3JIII gomkeH ObITh Oousiblie JIMOO paBeH
HOMUHAJIBHOMY TOKY YCTaHOBJIEHHOTO JI0 HETO alapara 3aiuThl (ABTOMAaTHYECKOTO
BBIKJIIOYATENS] WIIA JPYroro anmnapara ¢ (yHKIHEH 3allUThl OT CBEPXTOKA).

Taxxe npu Beidope Y3/III cnegyer oOpatuTh BHUMaHUE HA HaIU4Khe PyHKUIUN

IPOBEPKH pabOTOCTIOCOOHOCTH yCTpOHCTBAa. HEeKOTOphIe MPOM3BOAMTENN OCHAIIAIOT
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V311 kHONKOM MPOBEPKH, OTAECIbHBIE TPOU3BOIUTENIN B KOMIUIEKTE C YCTPOMCTBOM
MOCTABJISAIOT CPEICTBO KOHTPOJISI B BHAE ABTOHOMHOW BWIKH, NO3BOJISIONICH
UMUTHPOBATh HCKPOBBIC pa3psipl, W TaKUM OOpa30oM OCYIIECTBIATH KOHTPOJIb
(YHKIIMOHUPOBAHUS M3JEIUSl U OINpPEJCICHUE 30HbI €ro JACHCTBUS, UTO SBIISIETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynok 10.IIpumep Y31 B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKIIMOHUPOBAHUS

YceranoBka Y3/III B rpynmoBbIX CETAX NUTAaHHS CUCTEM IPOTHUBOINOKAPHOU
3aIIUTBI U B DJIEKTPOYCTAHOBKAX MEIHUIMHCKOIO HA3HAYEHMS, IMOIAJEPKUBAIOIINX
KU3HEJEATEIbHOCTh OOJIBHBIX, HE IOMYCKAETCA.

V3II sBnsiercss emie OJHMM BHUJIOM 3allUThl  DJICKTPUUECKUX IIETEH.
OHo He 3ameHsieT co00il apyrue annaparbl 3allUThl U HE OTMEHSET HEOOXOIUMOCTH
IIPUMEHEHUS B JJIEKTPUUYECKHUX LEIAX aBTOMATHYECKUX BBIKIIFOUATEIEH U yCTPONCTB
3aIIMTHOTO OTKJIIOYEeHHS AU depeHITNaNIbHOIO TOKA.

V3II pekoMeHIyeTcsl YCTaHaBIMBATH B OTACIBHBIX TI'PYIIIOBBIX JIMHUAX
IIATaHWUs OCBEIICHUS W IUTEICENIbHBIX PO3ETOK IOCJE APYTMX almnaparoB 3alUTh
(AB, YAT).

VYcranoska Y311 3ampermiaercs B IMHUSX CUCTEM MTPOTUBOIIOKAPHOM 3aILUTHI,
a TaKXe DJIEKTPONPUEMHUKOB, OTKIIOUEHUE KOTOPBIX MOXKET INPUBECTH K ONACHBIM
MOCHEACTBUSAM: CO3JAHUIO HEMOCPEACTBEHHOW yIrpo3bl JUISl KU3HM  JIIOJIEH,

BO3HUKHOBCHHIO B3PLIBOB, ITOKAPOB U T.[.
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VcrpoiicTBa 3amuUTH OT IepeHanpsokeHus cetH (Y 3II)
[lepenanpl HANPSIKEHUS B SIEKTPUUYECKON CETH SBJISIFOTCSA OJHOW M3 OCHOBHBIX

INPUYMH BBIXOJA M3 CTPOS JJIEKTPUUECKUX NPUOOPOB, MPUBOASIIMX B OTIAEIBHBIX
ciydyasx K 1noxkapy. OcCoOEHHO OCTpO BONPOC 3allUTHI  3JIEKTPONPUOOPOB
OT NEpPENnajgoB HANPSHKEHUS CTOUT B KWIBIX MHOTOKBAapTHUPHBIX JIOMax CTapou
MIOCTPOMKH, @ TAK € YACTHBIX >KWIBIX JOMax MOJKIIOYEHHBIX K CTapbIM JIMHUSAM
AJIeKTponepesay.

YCTpOUCTBO 3alUTBI OT NEPEHANPSDIKEHUS WIM peJie HalpPsLDKEHUST — ITO
anrapar  3aliuThl, OCYIIECTBIISIIOIIMM  HENPEPBIBHBIA  KOHTPOJIb  BEJIMYMHBI
HANpsOKEHUS. TMUTAIOMIed ceTH ¢ Leibio OOeCHedeHHs OTKIYEHHsS HArpy3Kd B

ClIy4ac BbIXOJad 3HAYCHHA HAIIPAKCHUA 3da YCTAHOBJICHHBIC ITPHUACIIEL.

Pucynok 11. [IpuMepbl yCTpOKCTB 3alIUTHI OT EPEHANPSIKEHUS PA3JIMUYHBIX
IIPOU3BOUTEIIEH

Hasnauenune  VY3II 3akmiouwaeTcs B 3alIUTe  3JIEKTPOOOOPYIOBAHUS
OT IIepenajgoB HANpPsDKEHUS CETU KOTOpPble MOTYT BO3HUKHYTh B CIEACTBUE
pa3nuYHBIX (PAKTOPOB TAKUX KaK OOPHIB HYJISI, Tepekoc a3 u T.1.

Kak mpaBuio, Y3II coctouT M3 IBYX OCHOBHBIX OJIOKOB: M3MEPHUTEIHLHOTO
Y UCIIOJTHUTEIBHOTO.

[Ipu nonmaye na VYII HanpspkeHHsT H3MEpPUTENbHBIA OJOK OINpeAessieT
€ro BeaM4uHy. ECIM M3MepeHHOe 3HAYEHUE HANPSIKEHUs DJIEKTPOCETH HE BBIXOJUT

3a YCTAHOBJICHHBI B HACTPOMKAX JMANa30H 3HAYECHUN U3MEPUTENBHBIN 00K moaeT
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CUTHAJl Ha WCIOJIHUTEIBHBIN ONOK (peyie) KOTOpBIM 3aMbIKaeT CHUJIOBOM KOHTAKT,
BKJIKOYasl TEM CAMBIM Harpy3Ky B CETb.

Takum obOpaszom, Y/III ocymiecTBisieT HENPEPBIBHBIM KOHTPOJIb HANPSKEHUS
JJIEKTpOCcCeTU. B cilydae CHW)KEHUS HANpPsDKEHUS HMWKE YCTAHOBJIIEHHOTO IIOpOra
WJIM TIOBBIIIICHUS BBIIIE YCTAHOBJICHHOIO B HACTPOIKaX MOpOra M3MEPUTENbHBIN OJI0K
MTHOBEHHO TMOJA€T CUTHAJI Ha WCHOJHUTEIbHBIM MeXaHu3M (pene) KOTOpbIU
OTKJIIOYAET DJJIEKTPOYCTAHOBKY OT ceTh. Ilociae BOCCTaHOBIEHUSA 3HA4YCHUS
HaOpsOKEHUsT 10 JOMYCTHMMOIO  3HAU€HUs, U3MEpUTENbHBIM  OJOK  uepe3
YCTAHOBJICHHYI0 B HACTpPOWMKAax  BBIAEPKKY  BpPEMEHHM  TOJAET  CUTHAN
Ha WCIIOJTHUTEIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKJIFOUAET HATPY3KY.

Cy1iecTBYIOT CJIEIyIOLIME TUIIbI PEJIE HAMIPSKEHUM:

-TI0 TUITY JIEKTPOCETH: 0fHO(a3HbIE U TpeX(Da3HBIC;

-0 croco0y YCTaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJHOM 3JIEKTPOILIUTKE OOecreurBaeTCsl 3alluTa BCEMl 3JEKTPOCETH MU BCEX
AIIEKTPOIPUOOPOB, NOAKIIOUEHHBIX K Hell. [lepenocHbie Y311 npumensitores, koraa
€ro yCTaHOBKa B IIUTKE 3aTpyJHEHA WJIM HEOOXOIMMO o0OecrneyuTh ocoOble
HACTPOWKH MO HAIPSKEHUIO CETU JJII KOHKPETHOTO 3JIEKTPOOOOPYA0BAHMUS.

B HacTtosimee BpemMsi CyHIECTBYIOT YCTPOMCTBA 3aIUThI OT NEPEHAIPSIKEHUS C
KOMOMHHMPOBAHHOW 3alIUTOM, TaK Ha3bIBAEMbIE BOJIbT-AMIIEPHBIE pelie, KOTOPHIE
KOHTPOJIMPYIOT KPOME HAaIPsKEHUs CETH, €Ile U TOK B CETH, 3alluIlas TEM CaMbIM
CETh, KaK OT NEPENaZoB HAINpPSIKEHUS, TAK U OT MEPErpy3KH, T.€. JOMOJIHUTEIBHO
BBINIOJIHAET (DYHKIIMIO OTPAaHUYMUTENST MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00ECIIEYMBaET 3aIIUTY CETH
OT KOPOTKOTO 3aMbIKaHUSi M HE MOXET 3aMEeHHMTb Cc000ll aBTOMaTHYECKHil
BBIKJIFOYATENb.

Baxunon xapakrepuctukon Y311 sBnsieTcss HOMUHAIBHBIN TOK.

HoMunanbHbiii TOK — 3T0 TOK, KOTOpbld Y3II cnocoOHO mpomyckaTh yepes
ceO1 B TEYEHHE JJIUTEIBHOTO BPEMEHM COXpaHsAs NpU 3TOM  CBOIO
paborocnioco6HoCcTh. CTaHAApTHBIMHU, HauboJiee PacIpOCTPaHEHHBIMH 3HAYEHUSIMU
HomuHanbHOro Toka Y311 apmsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiii Tok Y311 onpenensercs no CyMMapHOMY TOKY Harpy3Kd WA
MOIIIHOCTH BCEX 3JEKTPONPUOOPOB, MOJKIOYAEMbIX B 3aIIUIIAEMYIO CETh.

[TonyuuB paccuMTaHHOE 3HadYeHUWE TOKa, BbiOMpaeM Y3II ¢ Ommxalmmm

OOIBIIUM CTaHAAPTHBIM 3HAYCHUCM HOMHWHAJIBHOI'O TOKA.
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Heobxomumo yumthiBath, uto Y3II He 3ammimaer 37eKTPOCEeTh OT TOKOB
neperpy3ku U TOKa KOPOTKOTO 3aMblKaHMs, 1modToMy camo Y3II momkHO ObITh
3AIIMIIEHO OT HUX YCTAHOBJICHHBIM IOCJENOBATEIbHO C HUM aBTOMATHYECKHUM
BbIKJItouatTeneM. [loatomy HomuHanbHbIM TOK Y311 HEOOXOAUMO MPUHUMATH UCXOS
13 HOMHHAJIBHOIO TOKa aBTOMAaTHYECKOro BBIKIOUYaresd. [Ipm 3TOM HOMHHAJIBHBIN
ToKk Y3II nomxeH ObITh OOJbIlIE WM PABEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMATHUYECKOIO BBIKIIOYATEIIS.

VY 3II MOTYyT HIMETH HECKOJIBKO HACTPOEK:

- ycTtaHoBka mopora cpabateiBanuss Y3II mo MakcuManbHOMY 3HAYEHUIO
HanpspkeHus: (Umax) - ycTaHaBIMBAaeT MAaKCUMaJIbHO JOMYCTUMOE 3HAYCHUE
HaIpsSKEHUST AJIEKTPOCETH, MPEBBIIMIEHUE KOTOPOTO MNPHUBEAET K OTKIFOUYECHHUIO
HarpysKu;

- ycraHoBKa mnopora cpabOarbiBanus Y3II mo MHUHHMaJbHOMY 3HAaYE€HUIO
HanpspkeHus: (Umin) - ycTaHaBiIMBaeT MUHUMAIBHO JIOMYCTUMOE 3HAYCHUE
HaIIpSKEHUST  DJIEKTPOCETH, CHI)KEHUE HAIPSOHKEHUsS HHMXKE JTaHHOTO 3HAYEHUS
IIPUBENIET K OTKIIOYEHHIO HAIPY3KH;

- YCTAaHOBKA BPEMEHHU 3aJEP>KKU BKIIOUCHUS — BpeMs, uepe3 koropoe Y3II,
MIOCJI€ OTKJIKOUYEHHUS HATPY3KH, TOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBJICHUH 3HAYEHUS
HalpsDKEHHUS CETM B YCTAHOBJIEHHBIX Ipenenax. Bpems 3aIepkKKu BKIHOYEHUS

AIEKTPONPUOOPOB BHIOMPAETCA B COOTBETCTBUU C PYKOBOJICTBOM MO SKCIUTyaTalllu.
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Brixmwuarens EOHTPOIIA
MAKCHMAJBEHOIC HATTPDAHeHHAA

Tpexpaspazmet
Brixmoaarens xouTpoma HEIHKATOP.

MHHHAMAJBHOTO HANIPAREeHHAA .

Teurn(c) Umin(B) Umax(B)
Perynarop sagepmen
BpeMeHH SBTOMATHIECKOIO

PerynaTtop MakcmmansHOTO

230 HANPAKEHAA OTKIIYeHAA.
BRIIOYeHHA [I0OC/Ie ABAPHH. 220

—
5

Perynarop muaEMaIsHOTO
HANPAKEHHAA OTKIIOIeHAA.

Kaesner nogrmoaenna
Harpy3KH

Pucynok 12. [Ipumep MapKHUpOBKH YyCTPOMCTBA 3aLUThI OT NEpeHANpsKeHus (peie
HaIpsHKEHU )
KonundecTBo 1 criocoObl HACTPOMKU MOTYT OBITH Pa3JIMYHBI ISl Pa3HBIX TUIIOB

V3II. OO6buHO, HacTpoiika Y3II ocymecTBiasieTcs C€ TMOMOIIBI MOBOPOTHBIX
PETyJINPOBOYHBIX pyUeK.

CpaBHeHHME anmapaToB 3alllUThl SJEKTPUUECKOM CETH M0 OTKIOYarolen
CIIOCOOHOCTH

PaccmoTpum pa3zHuily B paboTe M BO3MOMKHOCTSIX OTKJIIOUEHHUS Pa3IUYHBIX
anmapaTroB 3alllUThl AJIEKTPUYECKUX Lened. B Hacrosmee Bpems, €CTb MHOTO
KOMOMHHUPOBAHHBIX YCTPOWUCTB 3aAIIUTHI ANEKTPUUECKUX CETEH, T.€. COBMEILAIOIIUX B
ce0e HECKOJIbKO 3alIUTHBIX (HYHKIUH. 31eCh MBI PACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmnaparthl 3alUThI, BHITOJIHSIONINE TOJIbKO OJIHY (QYHKLHIO.

[IpyunHaMK 1OXKApOB OT 3JEKTPOYCTAHOBOK MOTYT SIBJIATHCS: KOPOTKOE
3aMbIKaHWe, Teperpy3ka, TOKH YTE€UKH, JyroBble MpoOou  (HCKpEHHE),
nepeHanpspKeHue.

Jnst  3aliMThl  AJEKTPUYECKUX CeTed, B HACTOsIee BpeMsl, SBISIOTCS
o0s3arenbHBIMU K ipuMeHeHuto AB u Y/IT. Oty annapatsl 3apekoMeHaA0BaIu ce0s
KaKk HaJexHble M  3(PPEeKTUBHBIE CpenCTBAa  MPEIOTBPALICHUS  MOXKapOB
OT 3JIEKTPOYCTAaHOBOK.

AB 3ampumaer 3JEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOIO 3aMBIKAHHUS

U TIEPErPY30K ANEKTPUUECKON CETH.
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YAT 3amumaer 2JIEKTPUYECKYK) CE€Thb OT MO0XapoOB B  pe3yJbTare
BO3HUKHOBEHUS TOKOB YTE€UKH.

Crnegyer OTMETUTh, YTO B HACTOSIIEE BPEMs 3aIUTy OT MHOTMX HETaTUBHBIX
(akTopoB, BBI3BIBAIOIIMX  BO3TOpPaHUE B  JJIEKTPUYECKHX  CETSIX, BMECTE
¢ npuMmeHenneM AB n Y/IT, otyactu pemaroT opraHn3alliOHHBIMA MEPOIIPUATHIMU,
ITPOU3BOIMMBIMM HA JTAIle NPOCKTUPOBAHUS MNEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [IpU dKCIuTyaTanuu. Mcrnonb3yoTes TaKue Mephl, Kak 3a3eMIIeHHE, YKIIaJKa Ka0ems
B KopoOa, YBEJIMYEHUE pACCTOSHUSA MEXKIY MPOBOJHUKAMH, TPUMEHEHHUE
CHEIUATBHBIX COCIUHUTENbHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK # Ap.) U T.1a. Jms
3aIIUTBl OT MEPETPY30K IMPOU3BOAAT NPABUJIBHBIA PacyeT SJIEKTPUYECKUX CEeTen
Y HArpy3KH.

Opnnaxo AB u YIT u3nayanbHO HEe ObUTH TpeTHA3HAYCHBI JUIsSI PACTIO3HABAHUS
VCKPEHUS U OTKIIFOYEHUS LIENU B Clly4yae ero nosiBieHus. Vickpenue He pacro3Haercs
AB nmu YT, N0CKONBKY NMPU UCKPEHUU HE MPOUCXOAUT HU YBEIUUYEHUE CPEIHETO
3HAQ4YEHUS TOKA B LIENU, HU €r0 yTeuKa Ha 3€MJIIO.

[Ipy mocmenoBaTeNbHOM MCKPEHHMM IIOJIHOE CONPOTHUBIIEHHE — IIJIOXOIO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JIEPKUT ITOT TOK HHKE ITOPOra OTKIHOYEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AILUTHI OT HETATUBHOI'O JEHCTBHUS BBICOKOTO
3Hau€HUsA TOKa He cpabarbiBaloT. [lpyu mapamienbHOM HMCKpeHUM Mexay ¢a3on
U HEUTPAIbHBIM MPOBOJOM TOK OIPAaHMYEH I[IOJHBIM COINPOTUBIECHUEM LEIH
u cpabarpiBanue AB u YIT 3aBUCHT OT CTeneHU UCKPEHHS, OJTHAKO B MOJTHOM Mepe
HE TapaHTUPYETCS.

CoOOTBETCTBEHHO, pPEIICHHE 3a/layll PACIIO3HABAHUS UCKPEHUS U 00ecreyeHUsI
3alIUTHl OT TMOXAapOB, BBI3BAHHBIX HCKPEHUEM, JOJDKHO OOECHeunMBaThCS HOBBIM
TUTIOM YCTPOWCTB, (PYHKIIMOHAIILHO U TEXHWYECKU OPUEHTUPOBAHHBIMU HA TaKYIO
3amavy. Takum ycrpoiictBoM sBisiercst Y 3 /11

V3AII 3amumiaer 3JIEKTPUYECKYIO CETh OT MO0KapOOHacHOr0 MPOSBIICHUS
IYTOBOr0 Mpo0ost (MCKpEeHHUS).

Eme oanuMm  (QaxTopoM, KOTOpBIA MOXET MPUBECTH K  MOXKapy
OT 3JIEKTPOYCTAHOBOK, SIBJIAIOTCS KOJEOAHMSI HANpPSHKEHUsI DJIEKTPUYECKOM CEeTH.
[IpruyeM, OracHOCTh MOXKET HECTH KAK IOBBIIIEHHOE HANIPSKEHUE, TAK U TOHUKEHNE
HaIpsKECHMUS.

AB, YT, Y3AII He 3amMIIarT 3JeKTPUUECKYIO CETh OT OMACHBIX KOJICOaHUI

HaMpsHKEHUs ceTH. DTy 3a1auy BeinoaHseT Y 311.
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VY311 3amummaeT >JeKTPUYECKYI0 CeTh OT KOJIeOaHUN HaANpsHKEHHS, KOTOphIE

MOTYT TIPUBECTH K BBIXOJy U3 CTPOS AJIEKTPOIPUOOPOB M X BOTOPAHHUIO.

q)YHKII[/IOHaJIBEBIe BO3MOXHOCTH aIllIapaTOB 3alllUThI 3JICKTPUICCKUX CeTe.

Tabmuua 2

CDyHKI_[I/IOHaJ'IBHBIe BO3MOKHOCTH aIlliapaToB 3allIUTLI JJICKTPHUYCCKUX ceTeit

Arnmnapar 3aIuTsl
Y CTpOHCTBO YcrpoicTBo
ABapHifHEIi . YCTpOHCTBO 3aIATEI 3alWTHl OT P
E3KAM ABTOMaTHYECKUH 3aIUTHI OT
p ¢ HepeHITMATTEHOTO ZIyTOBOTO
BHIKJIIO9aTelNs (AB) HCPCHAPSKCHUA
toka (YIT) npobost (V3II)
(Y310
He
Kopotkoe He o6ecneunBaet He obecnieunBaet
OO0ecneunBaeT 3aIIUTY oOecrieunBaeT
3aMbIKaHHe 3aIUTY 3aIUTy
3aLIUTY
He
He o6ecnieunBaer He o6ecnieunBaet
[Teperpy3ka | OGecmednBaeT 3aImuTy oOecrieunBaeT
3alIATy 3aIIATY
3aLIUTy
He
He oGecneunBaer Ob6ecneunBaer He oGecneunBaer
VYTeuka Toka SamT samm oOecrnieunBaeT SammT
Y Yy 3aIIUTY Y
yroson
npo6oit He o6ecnieunBaet He o6ecneunBaet ObecneauBaer | He oGecnieunBaer
1OCJIeI0BaTe 3aHTy 3alIATy 3alUTy 3alIATY
JIbHBIN
He B nonnoi mepe
Jyrosoii oOecrieunBaeT 3aluTy.
npobou MoskeTt cpaboTath He obecnieunBaet ObecneguBaer | He oOecnieunBaer
napasiesIbHbI CJIMIIKOM HO3]IHO 3alIUTy 3a0UTy 3alIUTy
71 (Ipu OrpaHUYEHHOM
toke K3)
He B nmonHo# Mepe He B nmonHo# Mepe
N oOecrieunBaeT 3alluTy. obecrieunBaeT
yrosoit
0060i MosxeT cpaboTtaTh 3aIIUTY. ObecoeunBaer | He oOecrieunBaer
HapseMJno CJIMIIKOM TIO3]THO Moxet He cpaboTaTh 3amMTy 3alIUTYy
(pu orpaHUYEHHOM (Ipu UMIYJILCHOM
Toke K3) XapakTepe UCKPEHUs)
He
[lepenaspl He oGecneunBaer He obGecneunBaer ObecneunBaet
HaANPSDKEHUS 3aIuT 3aIIUT obecneunBact 3amy
p y y sammTy Ty

N3 Ta6JII/IHBI 2 BHUJIHO, YTO HW OJHWH M3 aIlllapaToB 3alllWThbl HC 3allUIIACT

QJICKTPUYICCKYIO CETh OT BCEX BO3MOIKHBIX aBapHﬁHBIX PEIKNUMOB. I[J'ISI oOecrieueHus

MaKCUMaJILHON

341U ThI

DIIEKTPUUYECKOW CETH  IeJIeCO00pa3sHO  HCIOJIb30BaTh
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anmaparbl  3alluThl, paloTaronue Ha OOHApY)XEHHE Ppa3HBIX MPU3HAKOB
HEUCITPAaBHOCTH 3JIEKTPUUYECKOM CETH.

[Tpumenenue Y3/I1 u Y3II He oTMEHsSIET HEOOXOIMMOCTH UCTIONIb30BaHusI AB
u Y/T.

Takum 00pa3oM, eciau paccMOTPETh BapHaHT MCIOJIb30BAHMSI BCEX BHJIOB
3aILUTHI ANEKTPUYECKON CETU OTAECIbHBIMUA YCTPOMCTBAMU (BBIMOITHSIIOIUMU TOJIBKO
OJHY (PYHKIIMIO), TO HEOOXOAMMO YCTAaHOBUTHh YETHIPE Pa3HBIX ammapara 3allUuThl:
AB, YIT, Y3111, Y3II.

B Hacrosimiee BpeMsi pactipocTpaHeHbl KOMOMHUPOBAHHBIE aIllapaThl 3alllUThI,
KOTOpbIE OOBEIUHSAIOT B OJHOM KOPIIyCE€ HECKOJIbKO YycrpoiicTB. Hampumep,
muddepeHmaibHble aBTOMAThI, KOTOPble OOBEAUHSIOT (DYHKIIMM aBTOMATUYECKOTO
BBIKJIFOYATES u yCTpOICTBa 3aIIUThI Qg epeHnnaIbHOro TOKaA.
KoMOuHupoBaHHbBIE YCTpOWCTBAa TMO3BOJISIIOT ONTUMHU3UPOBAaTH W YIPOCTUTH

IMPOCKTUPOBAHUC U MOHTAX JJICKTPUYCCKHUX IIUTKOB.

TepMonHIMKATOPHI

Onnoit u3 HamoOomee pacrpoCTpaHEHHbBIX NpUYNH M0KapoB
OT DJJIEKTPOYCTAHOBOK SIBJISIETCS TIEPETPEB KOHTAKTHBIX COEAWHEHUNW U JAPYTUX
aneMeHToB. [lokapoomacHble peXUMbl  BO3HHKAIOT — BCIEACTBHE  OOJIBIIIOTO
MEPEXOHOrO0 COMPOTUBIICHUS, & TAKKE MEPETPY30K.

TepMOMHIUMKATOPHBIE MaTepuaibl NPEAHA3HAYEHBI JISI BHU3YaJIbHOTO WIH
dboTorpaduIecKoro KOHTPOJIS H U3MEPEHHUS TEeMIIepaTyphbl, T.€. PE3yiabTaThl
M3MEpPEHUN MOYKHO MPEICTAaBUTh B BUSYUIM3UPOBAHHOM BUJIE.

IIpy AOCTMXKEHMM MAKCHUMAaJbHOW TeMHepaTypbl TEPMOWHIMKATOPHBIN
MaTtepuall pacIuiaBisieTcsl 1 HEOOpaTUMO MEHSIET CBOM IIBET.

TepMouHIUKAaTOPHl MOXKHO MCIOJB30BaTh Kak JOKa3aTeIbCTBO (pakTa
NOCTVKEHUSL OIPENCIICHHOM MaKCUMAJIbHOM TeMIEeparypbl, T.K. PE3yJIbTaThl
M3MEPEHUS SBIISIOTCS HEOOPATUMBIMHU.

Meron wu3MepeHHsT TEMIEpATypbl C I[OMOIIBID TEPMOUHIAMKATOPHBIX
MATEPUATIOB OTJIMYAETCA MPOCTOTOM, 3KOHOMHYHOCTHIO, Majoil TPYIOEMKOCTBIO,
BO3MOYKHOCTBIO OMNEPATHUBHOTO TOJYYEHHS JOCTAaTOYHO IMOJHOW HH(pOpMaluu
O TETJIOBOM PEXKHME JIEMEHTOB JIEKTPOOOOPYI0BAHMUS.

TepMOMHIUMKATOPBI HMMEIOT HECKOJBKO HMCIOJHEHUI: TEPMOWHINKATOPHbBIC
HAKJIEMKHU U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh IIBETOBOrO Tepexojia 00ecleunBaeT JIErKoe paclio3HaBaHUE
aBapUHOTO MEPETPeBa.
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TepMOMHIUKATOPBI COXPAHAIOT CBOW IBET M MAapKUMPOBKY Ha IPOTSIKEHUU
BCETO CPOKA CITYKOBI.

TepMOUHIUKATOPHBIE ~ HAKJICHKM  TPENCTABISAIOT  COOOM  TMOIJIOKKY
Ha CaMOKJICAIENWCS OCHOBE C HAHECEHHBIM TEPMOWHJIWKATOPHBIM ITOKPBITHEM.
MatepuajioM MOMIOXKKKA MOTYT ObITh Oymara, ¢ojibra WM TOJUMEpHas IJICHKA.
Jns npenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHS OT BHEIIHUX BO3JCHCTBUU
IIOBEPXHOCTD U3ENUS IIOKPHIBAIOT 3alIUTHON IUIEHKOM.

[Tpu nocTmkeHUM 3aJaHHOW TeMIepaTypbl WHIUKATOp HEOOPaTUMO MEHSET
CBOM IIBET.

TepMoUHIMKATOPHBIE HAKJIECHKU MOTYT OBITH Pa3IMYHOrO pazMepa U (QopMbl,
B 3aBUCUMOCTH OT 33Ja4d MUMETh pa3HbId MOpPOr cpabaThbIBaHMS, UMETh HECKOJIBKO
TEPMOUYYBCTBUTEIbHBIX METOK C Pa3HbIM IPE/IETIOM cpabdaThIBaHUS.

TepMoMHAUKATOPHBIE HAKIEHKH MOTYT OBITh OHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OIHY WHAWKAMOHHYK0 METKY W MHOTOIIO3MIIMOHHBIMH — HMEIOIINE HECKOJIBKO

HHAWKAIIXMOHHBIX MCTOK, HACTPOCHHBIX Ha PA3HBIC TCMIICPATYPHI.

ao
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Pucynoxk 13. [IpuMepbl TEPMOMHAMKATOPHBIX HAKIEEK PA3ITUYHBIX
IIPOU3BOUTEIIEN

IIpumeHeHne OJHOINO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IO3BOJIAET
KOHTPOJMPOBATh MAaKCUMAJILHYIO TEMIIEpaTypy Ha JIEMEHTE JIEKTPOOOOPYI0BAHHUSI.
[IpyuMeHEHME MHOTOMO3UIIMOHHBIX TEPMOMHIWKATOPHBIX HAKJIEEK MO3BOJISET
ONPEICIIATh TeMIIepaTypy AJIEMEHTA 3JIEKTPOOOOPYTOBAHUS KakK
cpenHeapuMeTUIECKOe MEXITy TOCIEHEH METKOM, N3MEHUBIIEH IBET, U TIEPBOMA —

HE U3MEHUBIIIEN.
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TepMOMHIMKATOPHBIE KPAaCKHU, B OTIMYUE OT TEPMOMHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTHM Ha TIOBEPXHOCTH WM DJEMEHTHl 3JEKTpooOOpya0BaHUS,
HEJIOCTYIHBIE [JUI1 YCTAHOBKM TEPMOMHJIMKATOPHBIX  HAKJIEEK, HAIpHUMED,
OpU  CJIOKHOM KOHQUIYypauuud WIA OrPpaHUYEHHOM HPOCTPAHCTBE BHYTPU
DNEKTPUYECKUX  IIUTKOB. Kpackm  MOKHO  HAaHECTM  Ha  IOBEPXHOCTH
KOHTPOJUPYEMOI'0 3jieMeHTa 0oJiee TOHKUM CJIOE€M, B pe3yJibTaTe Yero BO3pacTaeT

CKOPOCTh cpabaThIBaHUS.

Pucynok 14. [IpumMep ncnoaHeHns: TEPMOUHINKATOPHBIX KPACOK

TepMOMHUIUKATOPBl TMPUMEHSIOTCS Uil  KOHTPOJISI TEIJIOBOTO  PEXUMA
AJIIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMOUHIMKATOPBl MPUMEHSIOTCA JUIsl OOHApy>K€HHS M PErUCTPALMH
MEPETPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAaHUS WM 3JIEKTPONPOBOAKH, B MEPBYIO
ouepe/ib, BOJIU3H PJEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COEIMHEHUM.

TepMOUHIUKATOPBI HE TPEOYIOT CIIEIMATIBHOTO TEXHUYECKOT0 OOCTYKUBAHMSL.

3amMre  MOAJeXaT  BJIEMEHThl  3JIEKTPOOOOpYHOBAaHMS, JUISI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTaHOBJIEHBI HauOOJbIINE JOIIYCTHUMbIE
TEMIIEpaTypbl HarpeBa, a TaKKe DJIEMEHThl 3JEKTPOOOOpYAOBaHMS, IEPErPEB
KOTOPBIX MOXET MPUBECTU K aBAPUU WA BO3TOPAHUIO (HE3aBUCUMO OT HAJIMYUS

TpeOOBAHUI HOPMATUBHBIX JOKYMEHTOB).
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TepMOUHIUKATOPBI ~ HAHOCAT  HA  DJIEMEHTBHl  BJIEKTPOOOOpYHAOBAHWS,

MMOJICKAIMKUEC KOHTPOJIIO TCINIOBOT'O COCTOSHUA.

Pucynok 15. [Ipumep ncnonp30BaHus TEPMONHINKATOPHBIX HAKIIEEK JUISI KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COEUHEHNM

[Topor cpabGaTbIiBaHUsI TEPMOUMHAMKATOPOB BEIOUPAETCS UCXO U3 TPEOOBAHMIA
HOPMAaTUBHO  TEXHUYECKOM  JIOKYMEHTAaUMW JUIi  KOHKPETHOIO  3JIEMEHTa
ANEKTPOOOOPYIOBAHUSA, TEXHMUYECKHX XapAaKTEPUCTUK U  PEKUMOB  palbOThI
AIEKTPOOOOPYIOBAHUS.

Tak KaKk TEPMOUHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU H3ICIIHUSIMH,
[ocjie perucTpalvy HUMHU IeperpeBa CpadOTaBIIME TEPMOUHIUKATOPHI IMOJJIEKAT
3aMEHE Ha HOBBIE.

Heo0xoqumMo KOHTPOJIMPOBAaTH CPOK MCIIOJIB30BAHUS TEPMOMHIUKATOPOB.
[Tpu ncTedyeHHn CpoKa MCHOJIB30BaHUS, TEPMOMHIANKATOPHI HEOOXOAMMO 3aMEHUTh
Ha HoBblIe. [locie 3ameHsl cienaTh OTMETKY B JKypHAJIE.

TepMonHIUKATOPBI SBJISIFOTCS HEBOCCTaHABJIMBAaEMbIMU 17}
HEPEMOHTONIPUTOAHBIMU  u3JenusiMu  (mokpsiTusimMu).  [lpm  cpabarbiBaHuU
TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HAa HOBOE U3/ENINE (IOKPBITHE).
OxpammBaHrue TEPMOUHIUKATOPHBIX METOK B PE3YJIbTaTEe BO3JEHCTBUS TEMIIEPATYPbI

HEO0OpaTUMO.

TepMocucTeMBI
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TepmocucTemsl IpeAHA3HAYECHBI IJI1 PAHHETO aBTOMATHYECKOTO0 OOHAPYKEHUS
M0KapOoOIacHbIX CUTyallui, BO3HHUKAIOIIMX BCIEJICTBUE IEpPEerpeBa >SJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUH, TPOBOOB, Kabene (B T.4. KOHIIEBOU
apMaTypbl) M IIWH, S3JICKTPUYECKUX amnnapaToB, BBOJHBIX pPacHpeAeIUTEIbHBIX
mKkagoB, IIUTOB C 3JIEKTPOOOOPYJAOBAaHUEM, HMHOTO  BJIEKTPOOOOPYIOBAHUS
M HUX DJJIEMEHTOB, TJi¢ BO3MOXXHO TMPEBBINICHUE TEMIEPaTypbl 00OpPYIOBaAHUS
B HEILITATHOM PEKHUME paOOThI WJIM MPU MOSBICHUH AcdeKTa.

Cuctembl OCYIICCTBISIIOT HEMPEPHIBHBIA KOHTPOJIH TEMIIEpaTyphl Harpena ¢
CUTHAJIM3AIMeil 0 MPEeBBINICHUN YCTAaHOBJICHHBIX TOPOTOB U Mepenadyeil nahopmanuu
Ha MYJIbT LHEHTPAIU30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBIISIETCS] IPUEM TPEBOKHBIX
M3BEIICHUN 00 0OHApy KEHHBIX MEperpeBax C JaTYMKOB, OTOOpakeHue (MHIMKAIIKSA)
COCTOSIHUS U PETUCTPAIUsi COOBITUH.

Tepmocuctremamu ~ MOTYT  OBITh  OOOpPYAOBAaHBI  JJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JOKYMEHTAMH yYCTaHOBJICHBI HAMOOJIbIIIAs JOITyCTUMAs
TeMIlepaTypa Harpesa, a TaKKe AIIEMEHTBI IIEKTPOOOOPYIOBAHUS
U DJIEKTPOMPOBOJKH, TEPErpeB KOTOPHIX MOXKET NPUBECTH K aBapuu WU

BO3TOPAHUIO.

Pucynok 16. [Ipumep cructemsl, COCTOSIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIICIAIONICH HAKIIEUKU U CIIELIMAIIM3UPOBAHHOIO Ia30BOr0 JaTYMKA

B kadecTBe yCTpONCTB OOHapy»E€HHUsl MPEBBINICHUS TEeMIEpaTyphl B pa3HbIX
CUCTEMAaX MOTYT BBICTYIATh pa3jMyHbIE JaTYUMKU. Hampumep, TepMOaKTUBHpPYEMBbIE
ra3oBBIJCISIONINE HAKICHKHU, MpH HArpeBaHUU KOTOPBIX [0 ONPEACIICHHOU
TEMIIEPATYPhl BBIACISIETCS CUTHAJIBHBIN Ta3, YJIABIMBAEMbI CIIEIIUATU3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, NEPEAAIOIIMM CUTHA O MEpPErpeBe Ha KOHTPOJbHO-IPUEMHOE

YCTPOWCTBO; OECKOHTAKTHbIE WH(PPAKPACHBIC MATUYMKH; JATYUKH TEMIIEPATYpPHI,
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YCTaHaBJIMBACMBIC HCTIOCPCACTBCHHO Ha KOHTpOHpreMBIﬁ QJICMCHT

AIEKTPOOOOPYIOBAHUS.

i o I ) .
u o CMEUMANU3UPOBAHHBIN KOHTPOJTbHO-MPUEMHOE
X FA30BbIA JATHWK YCTPOUCTBO

1. O6epHWUTE HaKNelik BOKPY KOHTAKTOB < >
1 YCTaHOBIATE ra30BbIi AATUNK " ¢ "
/ : IS
1

L
! o000
70°C 100°C
3. B aBapuwlHOI CUTyaUMW HaKnelika BblgendaeT

2. Tlpn HarpeBaHM MHANKATOPHbIE CUTHANbHBINA ra3, KOTOPbIN GUKCMPYETCA

METKW Heoﬁpammo W3MEHAIOT UBeT AaTuynKkom
Iar 1 Ilar 2 Ilar 3
l"azorenepupyronme [Ipu nHarpeBanuu Boiie 50 B aBapuiiHOM cuTyanuu, Korja
Hakjeiliku, pasMenieHHble — 90°C  uHAMKATOpHBIE TEMIEpaTypa IOJHUMAETCS BBIIIE
Ha CHJIOBBIX KOHTaKTaX, a METKHU Heobpatumo 100°C, HaKJIeHKa BBIJICIISICT
TaKXe CMOHTHPOBAHHBI MEHSIOT CBOU LIBETA CHUTHAJIbHBIN ras, KOTOPBII
ra30BBIN JTaTYNK B ¢bukcupyercs Tra30BbIM JATYUKOM.
3JIEKTPOLIUTKE JlaTyuk mnepemgaeT CurHaia TpPEBOTH

M / WU OTKIIIOYAET ITUTaHUE

Pucynok 17. IlomaroBas cxema pabOThl CHCTEMbI HEPEPHIBHOT'O KOHTPOJIS
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ia30BBIACIAIONICH HAKICUKN
Y CIIENUAIIU3UPOBAHHOIO Ia30BOr0 JaTYynKa

Kpome Toro, TepMOCUCTEMBI MOKHO MCIIOIB30BATh KaK CUCTEMbl MOHUTOPUHTA
MOKapHO 0e30MacHOCTU 3JIEKTPOYCTAHOBOK, 32 CUET PAHHEr0 OOHAPYKEHUS TOYEK
Ype3MEpPHOI0 HarpeBa, 3aJI0JIr0 J0 Hayajga TEPMHUYECKON NECTPYKIUU H30JISLUUN

B MCCTaX YCTAHOBKHU HNAaTYHUKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKAHAJIBHOTO OECKOHTAKTHOTO
TEMIIEpaTypPHOTO KOHTPOJIS HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JTATYUKOB

Crofu ¢ ccTemeR

Pucynok 19. [IpuMep UHTENNEKTYaTIbHOW CUCTEMbI KOHTPOJIS TEMIIEPATyPhl
BBICOKOBOJIBTHBIX KaOCIIbHBIX JIMHUW HA OCHOBE PACIpPEIeIEHHOTO
JATYMKA TEMIIEPATYPBI

TennoBU3HOHHAs TUAarHOCTHKA

B OCHOBE TENJIOBU3MOHHOW JUArHOCTHKH JIEKUT TEIUIOBOM  METOH
HEpa3pylIaoIIer0 KOHTPOJsS, T.€. TEIUIOBU3MOHHBIE OOCIEIOBAHUS C IEJBIO
BBISIBJICHUSI TI0’KAPOOMACHBIX YYacCTKOB H  Yy3JI0B B  3JIEKTPOOOOPYIOBAHUU
Y DJIEKTPOIPOBO/IKE.

B kadectBE TEXHHMYECKOTO CpEICTBA TEIIOBU3MOHHOM  JIUArHOCTUKH
MIPUMEHSETCS TEIIOBU30P. TEIIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIA U3MEPUTEbHBIN
npubop, padboTtaronuii B UHGpaKpacHOU 00JIaCTH JIEKTPOMArHUTHOTO CIIEKTpa.
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Pucynox 20. [Ipumep npoBeeHUs TEMIOBU3MOHHOTO KOHTPOJIS dJIeKTpolkada

KpaTtko ™MeTon TEIUIOBH3MOHHOW JIMarHOCTHKU TOKApPHOW O€30MacHOCTH
AKCILTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHMS MOKHO OIHUCATH CIICIYIONTUM 00pa3oM.
Kaxnpiii 00beKT uMeeT TeMIiepaTypy, NMpUYeM B pa3HBIX TOYKaX OHA pas3Hasl.
Kak mpaBwmiio, OTKIIOHEHUE TEMIEPATyPhl B TY WM HHYIO CTOPOHY CBHACTEIHLCTBYET
0 KaKOW-TO HEOJHOPOJIHOCTH, Aedekre. TernmoBu30p Kak BHJIEOKaMepa OXBATHIBAET
BCIO TIaHOpaMy OOBEKTa, BHIBOJUT Ha IKpaH M (UKCHUPYET B MaMSITH BECh CIEKTP
€ro TeMIiepaTtyp, npeoodpasys B TepMOrpaMMmy, T.€. KapTUHKY TeMIIepaTyp, KoTopas
HAlIOMWHAET HEraTuB I1[BETHOM (¢oTorpaduu, TA€ KaXKABIH OTTEHOK IIBETa
COOTBETCTBYET OTPE/ICTICHHOW TeMITepaType.

HeocnopuMbiMu ~ TpeMMyIECTBaMH  TEIJIOBU3UOHHOTO  OOCJEI0BaHUS
SBIITFOTCSI: OOBEKTHBHOCTh M TOYHOCTH IIOJIy4aeMbIX JaHHBIX, O€30MacHOCTH
(mpumeHsieTcsT  OSCKOHTAKTHBIH ~ METON), HEe  TpeOyeTcs  OTKJIIOYCHHUE
AIEKTPOOOOPYIOBAHUS U TIOJTOTOBKHM pabouero mecra. OmaHako, st 00jiee TOUHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOJIMMa Harpy3ka Ha 3JIGKTpoOoOOpYIOBaHUS HE MEHEe
70%, u He menee 1 waca pabGotel. [Ipm >TOM MeTON BBICOKOIPOU3BOAUTEIICH,
K TOMY JK€ OH JIaeT BO3MOXXHOCThb MPAKTUYECKH MTHOBEHHO, «C TIEPBOTO B3TIISANIA»,
yKa3aTb MeCTO Je(]exTa, MpeABapUTENIbHO OIpPEeAeUTh CTeNeHb J1e()EeKTHOCTH.
Kpome »3TOoro wmeron otiau4aeTcss TPOCTOTOW JOKYMEHTHUPOBAHHS JEPEKTOB
U BO3MOXHOCTBIO OMNpeIeicHUS JePEKTOB Ha paHHEW CTaauyd Pa3BHTHSL.
OH TO3BOJISET C JOCTATOYHOW CTEMEHbI0 TOYHOCTH JHATHOCTHUPOBATH COCTOSHUE
HE TOJIBKO OTKPBITBIX 3JIEMEHTOB JJICKTPOOOOPYIOBAaHUS, TaKMX KaK KOHTAaKTHBIC
COCJIMHEHHUS B DJIEKTPUUYECKUX IIUTKAX W BBOJHBIX IIMTAX, HO U COCTOSIHUE PO3ETOK
U BBIKJTIOUYATENEH, KOTOPBIC 3aKPBITHI KOPITYCaMH, a TAaK)KEe AIEKTPHUIECKUX MMPOBOJIOK,
BBITIOJIHEHHBIX PA3IMYHBIMU CTIOCOOAMH.
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Pucynok 21. [Ipumep TepMorpaMmbl KOHTAKTHBIX COEUHEHUN C TEMIIEpaTypHOU
IKAJION

CyTp TENJOBU3MOHHOM JUArHOCTUKH 3aKJIIOYAaeTcsi B  OECKOHTAKTHOM
perucTpalyd TEMIEPaTypHOro MOJs Ha MOBEPXHOCTH OOBEKTAa H3MEpPUTEIbHOU
arnrmaparypou, IMOCTPOCHUM W aHAJIM3€ TEPMOrpaMm C UCHOJIb30BaHueM OBM
JUIsl OOHapy»eHuss W Kiaccupukanuu AePeKToB W NpHUHATHS pewmeHus. Hanuuwue
nedexrta mpu TaKOM JUArHOCTUKE XapaKTEepU3yeTCsl aHOMAJIbHBIM IOBBIIIIEHHUEM
TEeMIIepaTyphl B 1€PEKTHON 30HE IO CPABHEHUIO C UCIPABHBIMU 00JIACTAMH.

VYcnoBuss W MNOPSAAOK  NPOBENEHUS  TEIJIOBU3MOHHOM  JIMarHOCTUKHU
AKCILTyaTUPYEMOTO  3JIEKTPOOOOPYJOBaHUS JKWJIBIX U OOIIECTBEHHBIX 3/IaHUMN
YCTAHABJIMUBAIOT  METOJIMYECKHE  peKkoMeHjauuu  [6]. OHM  HampaBJCHbI
Ha MNpOPUIAKTHKY IOXKAPHOM O€30IMacHOCTH  3JICKTPOOOOPYAOBaHUS  JKUJIBIX
1 OOIIECTBEHHBIX 37]aHUN W TMO3BOJSIOT KOHTPOJMPOBATH W OIEHWBATH COCTOSTHUE
MOKapHOW O€30MacCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHMS, KOTOpPbHIE paHee He
MOTJIH OBITH OOCHIEAOBAaHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIN U SJICKTPUUECKUE
MPOBOJIKM BBIMOJHEHHBIX PA3JIMYHBIMU CIOCO0AMHU, YTO SIBIAETCS aKTYaJlbHBIM
MOMEHTOM B  00jlacTh  oOecHedyeHHs] TOKapHOM  OE30MaCHOCTU  JKUJIBIX

1 OOIIECTBEHHBIX 3IaHUMN.
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Pucynox 22. [Ipumep oOHapy ) eHHUS MOKAPOOTACHOTO pa3orpesa 60ITOBOTO
KOHTAKTHOT'O COEJIMHEHHUS

C mnoMOmIpI0 TETUIOBU3MOHHOW JMATHOCTHKW BBISIBIISIIOTCS ~KOHKPETHBIC
nedeKkTHpIE MecCTa, TJe 3a4acTyl0 JOCTATOYHO 3aTSHYTh, 3a4UCTUTh, 3aMEHUTH
00JITOBOE COCAMHEHNE WIIN TIEPEePaCcCIPEICIUTh HATPY3Ky U JeeKT OyaeT yCTpaHEH.

JlommyckaeTcst HICTIOJIb30BaTh APYTHUE METOANKHY TETJIOBU3NOHHOW THNAarHOCTHKH,
ecnu 00JacTh WX TMPUMEHEHUS COOTBETCTBYET O0JIACTH MPHUMEHECHHS HACTOSIIIMX
METOJMYCCKUX PEKOMEHIAITUH.

B kauecTBe KpUTEpHEB OIICHKH IIOKApHOH OE30MaCHOCTH JJICKTPUYCCKUX
U3JICTUH  MOXET OBITh TPUHATO 3HAYCHHE TEMIEPATyphl WM TPEBBIIICHUS
TEeMIIepaTyphl, YCTAHOBJIECHHOE B CTaHAApTax Ha KOHKpeTHoe u3nenue. Kpome toro,
KPUTEPUHU OLIEHKU TOKapHOW O€30MacCHOCTH NP TEIIOBU3MOHHON JIHArHOCTUKE
MIPUBEJICHBI B METOIMYECKUX PEKOMEHIaUUsIX [6].

JlmarHoctuka 3J€KTPOOOOPYIOBaHUS TEIUIOBHIM METOJIOM HEpa3pyIIaroIIero
KOHTPOJIS (TETUIOBU3MOHHAS TMATHOCTHKA) JOJHKHA MPOBOAUTHCS OpUrajion He MEHee
2 yenoBek. Bce uneHsr Opuraasl JOMKHBI OBITh ATTECTOBAHBI 110 TETNIOBOMY METOIY
HEepa3pymawImero KOHTPoss. XoTs Obl ouH pabOTHUK JOJIKEH OBITh aTTECTOBAH HE
HIKe, 9eM 110 11 kBanudpukanmoHHOMY YPOBHIO TIO TEIIOBOMY KOHTPOJTIO B CUCTEME
Pocrexnanzopa.

st mpoBeneHUsT TEIUIOBU3WOHHOW JTUArHOCTUKH MOTYT TPUBIICKATHCS
CTOPOHHHE OpraHM3alli¥, aKKPEJAWTOBAHHBICE B YCTAHOBJICHHOM TIOpSJKE Ha

TEIJIOBOM MCTOJ HECPA3PpYHIAIOIICTO KOHTPOJIA.
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