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BBenenue

Hons 4wmcma moxapos, mnpousowmenmmx B Poccuiickon  ®enepanuun
OT DJJIEKTPUYECKUXU3ACTUNH M YCTPOWCTBB 3JaHHUSIX U COOPYKEHHUSAX, OT OOIIEro
Yyclia TOXXKAPOBB 3JaHMUSIX U COOPYKCHHSIX OCTAeTCs CTAaOMIBHO BBICOKOH
u coctasisiet 6onee34 %.

HauGomnbIee 9uciio moxapoB OT 3JIEKTPOOOOPYAOBAHMS €XKETOTHO TIPOUCXOTUT
Ha oOBeKTax xuioro cekropa. Ux pons cocraBmser mopsaka /4 % ot obuiero
KOJIMYECTBA IMOXKAPOB IO JICKTPOTCXHUUSCKUM TPUIHNHAM.

OcHOBHasi 4YacTh MOTHOIUX JIOJIEH HA TOXKapax OT 3JIEKTPOOOOPYIOBaHUS
MPUXOANTCS Ha TIOXKaphl B 3MAHUSIX M COOPYKCHHSIX KWIOro cekrtopa — 94,8%
OT 00IIero 4yuciaa MOTUOMIMX Ha MOXKAapax, BO3ZHUKIIUX MO 3JIEKTPOTCXHUYECKUM
MIPUYHHAM.

Cpenn BHIIOB OOBEKTOB J>KHIJIOTO CEKTOpa HAWOOJbIlIee KOJIHMYECTBO TOXKApOB
OT DJIEKTPOU3NIEINN U YCTPONCTB €XKETOJAHO TMPOUCXOJUT B OJHOKBAPTHUPHBIX
M MHOTOKBAPTHUPHBIX JKWJBIX JoMax © cocraBiseT okoio 43% wum 33 %
COOTBETCTBECHHO.

B 3maHusAX M COOPYKEHHSX OOIIECTBEHHOTO HAa3HAYCHHUS JOJS TI0KapoB
OT 3JeKTpoobopymoBaHus coctaBwiabonee 52 % or oOimero uucia MOXapoB
Ha JJAHHBIX O0OBEKTaX.

Jlons 4ymcrma mormOmmx JIOAeH Ha TMoXapax OT 3JIEKTPooOOpyI0oBaHUS
B 00mecTBeHHBIX 3maHusax coctaBmwia 19,0 % ot obmiero uymcna moruOMmwX Ha
Mo’kKapax Ha TAHHBIX 00BEKTaX.

Pacnpenenenuss  3HaueHUM  TOKa3aTeyledl  OOCTaHOBKM €  IMOXKapamu,
npousomenmumu B Poccuiickoit @eaepannu B nepuos 2016-2021 rogos B xuiiom
CEKTOpEeH 3JaHUSX U COOPYKEHHUSX OOIIECTBEHHOTO Ha3HAYCHHS, HWCTOYHHKOM
BO3HUKHOBEHHUS KOTOPBIX SBIISJIOCH  DJIEKTPOOOOPYAOBaHUE, MO CyObeKTam

Poccuiickoit ®enepanuu npeacTaBieHbl B Tadnumnax 1 u 2.



o cyowsekTam Poccuiickoit denepanuu

Tabmuna 1
Pacnpenenenue 3HaueHu rnokaszaresieid 00CTAaHOBKH C MOYKapaMu, IMIPOU30IIECAIINMHU

B Poccuiickoit @enepanuu B nepuon 2016-2021 rogoB B *KHIOM CEKTOPE,
VUCTOYHHKOM BO3HHKHOBEHUS KOTOPBIX SIBJISUIOCH 3JIEKTPOOOOpY0BaHNE,

Kou-Bo Toas ITornomo Toas
PeiiTuar CyobekT PO TO0KAPOB, Y " | PedATHHI Cyobekt PO JII0/IeN, Y !
en. 0 qeur. °
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 738 6,70
2 Pecrrybmixa 8 302 3,76 2 CBepmioBcKast 00JIacTh 417 3,79
Bamkoprocran
3 YenssbnHckas o0nacth 6728 3,04 3 Pecrry6nuka bamkoprocran 382 3,47
4 Hpkyrckas obnacts 6 598 2,99 4 Wpkyrckas obnactb 358 3,25
5 Jlennnrpaackas o0nacTh 6 452 2,92 5 JleruHTpaackas o6IacTb 342 3,11
6 r. Mocka 6 048 2,74 6 KpacHosipckuii xpaid 342 3,11
7 KpacHosipckwuii kpait 6 012 2,72 7 HoBocubupckas obnactb 297 2,70
8 KpacHopapckwuit kpaii 5905 2,67 8 Hwxeroponckas o6nactsb 274 2,49
9 Caepy1oBCcKast 001acTh 5693 2,58 9 Yenabuuckas o01acTh 272 2,47
10 Camapckast 0051acThb 5570 2,52 10 PocrtoBckas 00s1acTs 256 2,33
11 Pecny0Onuka Tarapcran 5400 2,44 11 KpacHonapckuii kpaii 244 2,22
12 HoBocubupckas 00acthb 5302 2,40 12 TroMeHckast 00J1aCcTh 233 2,12
13 [Ipumopckuit kpai 5166 2,34 13 [Tepmckuit kpaii 232 2,11
14 Kemepogckast odmacts - 4945 2,24 14 KemepoBckast odmacts - 230 2,09
Kysbacc Kysbacc
15 Hwxkeroponckast o0mactb 4823 2,18 15 Camapckast 001acth 222 2,02
16 Anraiickuil kpait 4583 2,07 16 Pecrry6ninka Tatapcran 214 1,94
17 PocroBckas obnactb 4 326 1,96 17 CapatoBckas 0061acTb 204 1,85
18 XabapoBckuii kpaii 3990 1,81 18 XabapoBckuii kpaii 199 1,81
19 CaparoBckasi 0011aCTh 3862 1,75 Cpennee no cy6nexram 195,7
Ypaabckoro ®O
20 Boponexckas o6nacth 3819 1,73 19 TBepckas obnacth 190 1,73
21 [Mepmckuii kpaii 3751 1,70 20 Bonrorpanckas obnacts 184 1,67
22 Bonrorpanackast 0051acTh 3706 1,68 21 ITpumopckuit kpai 182 1,65
Cpennee 1o cyobexkTam
23 OpenOyprckast 001acTh 3652 1,65 IpuBokcKoro GO 179,3
Cpennee 1o cyobexkram N N
Ypabckoro O 3631,0 22 Anraiickuii kpaii 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas obnactb 173 1,57
25 TroMeHckast 00J1aCThb 3459 1,57 Cpennee o cybnexram 172,3
Cubupckoro @O
Cpennee no cyobexkram
Cubmpekoro GO 34237 24 Boponexckas obmactb 168 1,53




Kou-Bo Toas ITornomao Toas
PeiiTunr Cyobekt PO® MoKapoB, o " | PelTHHIT Cyobext P® JI0eH, o !
el. 0 qell. °
Cpennee mo cyobexkTam
TpuBoskcKoro O 3396,1 25 Openbyprckas obmactb 161 1,46
26 Owmckas 00acTb 3130 1,42 26 Owmckas 00acThb 156 1,42
g7 | XaHTe-MaHCHHCKHA aBT. | 54 | 4 a9 27 r. Mockea 151 | 137
okpyr - IOrpa
Cpennee 1o cyobexkram
IleHtpabHoro ®O 2 884,9 28 Y amyptckas Pecniyonuka 145 1,32
28 Bnagumupckas 0061acth 2 686 1,22 29 Ilensenckas o0y1acTh 142 1,29
Cpemuiee “? cybrexram 25912 30 Bnagumupckas 0051acThb 141 1,28
Poccuiickoii @enepanumn
29 TBepckast 0051acTb 2416 1,09 Cpennee no cyonexram 137,9
HenTpansuoro @O
Cpennee no cyobexram
10xH0r0 DO 22816 31 Kypranckas obmactsb 130 1,18
30 CraBpoIoNbCKuii Kpai 2194 0,99 32 ApxaHrenbckas 001acTb 130 1,18
31 Kyprauckas obnacts 2126 0,96 33 Bonoroackas odmacts 130 1,18
32 ITensenckas o0acTh 2075 0,94 34 Hosropojckas o6iacth 130 1,18
33 KipoBckas 061acTh 2057 | 0,93 Cpemiee mo cyobextam | 15q
Poccuiickoii ®enepaunu
34 VnbpsaHOBCKas 001aCTh 2038 0,92 35 Tam0GoBcKas 00J1aCTh 125 1,14
35 VY mmyprckas PecryGiika 2012 0,91 36 Pecry6nuka Caxa (Skytust) 122 1,11
36 3abaiikanbCKuil Kpai 2 006 0,91 37 3abaiikanbCKuil Kpan 121 1,10
Cpennee o cyobexkTam
Cesepo-3anaHoro DO 1920,8 38 PecniyOnuka Bypstus 121 1,10
37 TamGoscKas 06racTs 1917 | 087 39 Hyamcias Pecrybuica - 119 | 1,08
UyBamms
38 WBaHoBCcKast 00J1aCTh 1903 0,86 40 r. Caskt-IlerepOypr 117 1,06
39 Pecrybmuca Caxa 1881 | 085 41 Kamysickas 0614 112 | 1,02
(lxyrus)
40 JInnenkas o6macTe 1807 0,82 42 VnbstHOBCKast 001aCTh 111 1,01
CpenHee no cydobexkTam
41 Tymnbckast 00macTh 1801 0,81 10010 DO 110,5
42 Awmypckas 00nactb 1754 0,79 43 Psazanckas oGnactb 110 1,00
Cpennee o cyobexTam
43 bpsiackas obnacts 1736 0,79 Cenepo-3anainoro DO 101,0
Cpexnee no cyGhexram 1734,2 44 Tynbckast 00macTh 100 0,91
JanbHeBocTOuHOr0 ®O
44 benroposckast obnacts 1730 0,78 45 ActpaxaHckas o051acTb 100 0,91
45 ApxaHrenbckas 00J1acTh 1714 0,78 Cpexnee no cyGnexram 86,7
JlanbHeBocTOUHOTO @O
46 PecniyOiuka Kpbim 1713 0,78 46 Jlunerkast 006J1aCTh 86 0,78
47 Pecriy6nuka Bypsitus 1701 0,77 47 Amypckas obnactb 84 0,76
48 Mypmanckas o0nacTb 1668 0,75 48 Xanter-Mancuiickuii asr. 81 0,74
okpyr - FOrpa
49 Bonoroackas odimacrs 1 664 0,75 49 Benroponckas o6macTb 81 0,74




Kou-Bo Toas ITornomao Toas
PeiiTunr Cyobekt PO® MoKapoB, o " | PelTHHIT Cyobext P® JI0eH, o !
el. 0 qell. 0
50 | ysamekad Pecnyomuka- | g ga5 | (74 50 Crasporiosbexuit kpait 80 | 073
Uysamus
51 Pa3aunckas oGnactb 1519 0,69 51 Kypckas obnactb 80 0,73
52 SIpocnaBckast 00J1acTh 1474 0,67 52 Pecriy6nuka Mopnosust 79 0,72
53 AcTpaxaHckasi 00J1acTh 1468 0,66 53 HBaHoBCKas 00J1aCTh 78 0,71
54 Kanyxckas o01acth 1463 0,66 54 BpsiHckas obOnacth 77 0,70
55 Kypckas obnacts 1435 0,65 55 PecniyOiuka Kpbim 76 0,69
56 Tomckast o0acTb 1422 0,64 56 Pecy6nuka Komu 74 0,67
57 Hogropoackas obmacts 1413 0,64 57 OprnoBckast 00J1aCTh 12 0,65
58 Pecrryonnka MopnoBust 1362 0,62 58 Pecrry6iinka Kapenus 70 0,64
59 PecniyOnuka Jlarecran 1332 0,60 59 TIckoBckast 00J1aCcTh 69 0,63
60 Pecniy6ninka Kapenust 1307 0,59 60 SpocnaBckast 00acTh 68 0,62
61 CMoreHcKas 001acThb 1304 0,59 61 ToMmckas o0nacTb 67 0,61
62 Pecniy6nuka Xakacus 1226 0,55 62 CMoneHcKas o0acThb 63 0,57
63 IIckoBckas o0nacTb 1204 0,54 63 Pecniy6nuka Xakacus 60 0,55
64 Pecniyonuka Komu 1149 0,52 64 Pecriy6onuka Mapwuii On 52 0,47
65 Yeuenckas PecryOnuka 1103 0,50 65 CaxanuHckas o0yacThb 43 0,39
66 CaxanuHckas 001acTh 1088 0,49 66 Koctpomckas obnactsb 43 0,39
67 OpJioBcKast 00J1acTh 1050 0,48 67 Svano-Heneuxuit apr. 41 0,37
OKpyT
68 PecriyGmuka Mapwii On 1006 0,46 68 PecniyOnuka Jlarecran 31 0,28
69 Kocrpomckast o6nactb 960 0,43 69 Kamauarpaackas obnacts 27 0,25
Cpennee no cyobexkram
CeBepo-KaBka3ckoro 899,4 70 KamuaTckuii kpait 27 0,25
[0]0)
70 Kamsurrpancxas 870 | 0739 71 Eppeiickas aT. o6IacTs 25 | 0,23
00J1aCTh
71 Kabapmmio-bamapekas | 279 | 35 72 PecryGimka Thisa 23 | 021
Pecmry6nmka
72 SImano-Heneukuii aBT. 737 0,33 Cpennee 1o cyobexkTam 20,4
OKpYI' CeBepo-Kapkasckoro @O
73 Pecniyonuka TriBa 569 0,26 73 Mypmanckas o0nacTb 20 0,18
74 Kamuartckuii kpait 514 0,23 74 Maranasckas 001acThb 20 0,18
75 PecriyOnuka Ajpires 500 0,23 75 PecriyOnuka Anraii 17 0,15
76 EBpeiickas aBT. oOnactb 495 0,22 76 Kabapmuno-banxapexas 16 0,15
Pecriybnuka
77 PecniyOnuka Anrait 450 0,20 77 r. CeBacTononb 12 0,11
Pecniyonuka CeBepHast

78 Ocerms - Anamust 434 0,20 78 PecniyOnuka Anbirest 10 0,09
79 Marananckast 001acTb 406 0,18 79 UyKOTCKUH aBT. OKpYyr 10 0,09




Koua-Bo Toas IMoru6mao Toas
PeiiTunr Cyobekt PO® MoKapoB, o " | PelTHHIT Cyobext P® JI0eH, o !
el 0 Yell. 0
80 r. CeBacromoinb 367 0,17 80 Yeuenckas Pecriyonuka 6 0,05
81 Pecniybnuka Uurymierus 283 0,13 81 Pecniyonuka Uurymierus 5 0,05
82 Pecny6muka Kanvbicust | 268 | 042 | 82 Pecry6iuia Cesepras 4 0,04
Ocerus - Ananus
83 Kapauaeso-Hepieccias 179 0,08 83 Pecry6mka Kanmbikus 2 0,02
PecnyOnuka
84 Heneuxkuit aBT. oxpyr 79 0,04 84 Heneukuit aBT. oxpyr 2 0,02
N KapauaeBo-Yepkecckas
85 YyKOTCKUH aBT. OKpYyr 75 0,03 85 Pecrry6uika 1 0,01
Tabanma 2

Pacnpenenenue 3HaueHu rnokaszaresied 00CTAaHOBKH C MOYKapaMH, IMIPOU30IICAIINMHU
B Poccuiickoit @enepanmu B nepuon 2016-2021 rogoB B 31aHUASX, COOPYKEHUIX

O6IHGCTB€HHOFO Ha3HA4YCHUA, HCTOYHUKOM BOZHUKHOBCHHUA KOTOPLIX ABJISJIOCH

AIEKTPOOOOPYI0BaHKE, IO cyOBhekTaM Poccuiickoit deneparuu

Kos-Bo Toas IToru6Jio Toas
PeiiTunr Cyobekt PO NO0KapoB, o " | PedATHHT Cyobekt PO JIIO/IeH, o !
el. 0 e, 0
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTh 895 4,78 2 MockoBckast 001acTh 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 ITpumopckuii kpait 7 8,24
4 KpacHonmapckuii kpaii 599 3,20 4 r. Caskt-IlerepOypr 5 5,88
5 Pecrry6nuka bamkoprocran 559 2,99 5 Wpkyrckas obnactp 5 5,88
6 Kpacnosipckuii kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 Upxyrckas obmacts 545 2,91 7 AcTtpaxaHckast 00I1acTb 4 4,71
8 Tpmvopexuit xpaii 520 2,78 8 #mano-Hexeuxui as. 3 3,53
OKpyT
9 YensabuHckas 001acTh 509 2,72 9 Pecniy6niuka TriBa 3 3,53
10 XabapoBckuii kpaii 503 2,69 10 KpacHosipckuii kpait 2 2,35
11 HoBocubupckas obnacts 442 2,36 11 YenabuHckas 001acTb 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas 001acth 2 2,35
13 PocroBckas o0nacts 367 1,96 13 Pocrosckas o0nacts 2 2,35
14 Pecniy6nuka Tatapcran 343 1,83 14 CaparoBckas o0nactb 2,35
15 Xantel-Mancuiickuii apr. 313 1,67 15 Hwxkeroponckas 00actb 2 2,35
okpyr - Orpa
Cpennee no cyobexkram
16 CapaTtoBckast 001acTh 309 1,65 Cubnpckoro GO 1,8
17 Owmckast 001acThb 294 1,57 Cpennee no cy6hexram 1,6
HenTpansuoro ®O




Koua-Bo Toas Ioruo6mao Toas
PeiiTunr Cyobekt PO® MOKapoB, o " | PedTHHT Cyobext PO® JI0IeH, o !
el 0 yel. 0
18 Hwxeroposckas o6nactsb 292 1,56 16 Pecry6mixa 1 1,18
Bamkoprocran
19 Kemeposcxas obnacts - 201 156 | 17 XaGaposcxuit kpait 1 1,18
Kysbacc
20 Bonrorpackas obnacts 283 151 18 Camapckast 005actb 1 1,18
Cpennee 1o cyobexkram
Cubmpeioro ®O 281,7 19 Bonrorpaackas 001acts 1 1,18
21 AnTaiickuil kpait 270 1,44 20 AnTaiickuil kpaii 1 1,18
22 Ilepmckuii kpait 268 1,43 21 ITepmckuii kpait 1 1,18
Cpeanee 1o cyobexkram 2627 Cpennee 1o cyobexkram 10
Ypaasckoro @O ' Ypaabckoro @O '

23 Boponexckas o01acts 260 1,39 22 Boponexckas obmactb 1 1,18
Cpeanee 1o cyobexkram 253 7 Cpeanee 1o cyobexkram 10
HenTpansuoro @O ' IOxHoro ®0O '

24 TiomercKas o61acTs 242 | 1,29 Cpertiee 1o SYOLEKTAM | 10
25 Pecniy6nuka Kpeim 241 1,29 23 CBep/utoBcKasi 001acTb 1 1,18
Cpennee mo cyobexkTam
TpuBoskcKoro O 230,1 24 Amypckas 061acTs 1 1,18
26 Pecniyonuka Caxa (SIkytust) 227 1,21 25 TBepckast 061acTh 1 1,18
Cpennee 1o cyobexTam
10xH0r0 ®O 222.,6 26 Bonoropackas 061acThb 1 1,18
Cpennee no cyobekram P@® 218,7 27 VY bsiHOBCKast 00J1aCTh 1 1,18
27 CBepaioBcKkast 00J1acTh 216 1,15 28 Benroponckas odnacts 1 1,18
28 PecniyOnuka Jlarectan 211 1,13 29 Tam6oBckast 00J1acThb 1 1,18
29 CraBpononbCcKuil Kpait 210 1,12 30 Psi3aHcKkast obOnacThb 1 1,18
30 OpenOyprckast 00macTh 207 1,11 31 Pecryonuka Komu 1 1,18
31 3abaiikanbCcKuii Kpai 190 1,02 32 Koctpomckas obnacts 1 1,18
Cpexnee no cybnexram 186,3 33 r. CeBacroIoib 1 1,18
JanbHeBocTouHOrO0 ®O
32 ApxaHnrenbckasi 001aCcTh 185 0,99 34 Pecniy6ninka WHrymerus 1 1,18
N Cpennee no cyobekTam
33 SImano-HeHeukuii aBT. OKpyr 182 0,97 Janbesoctounoro GO 0,8
34 Towckas 06macTs 180 | 096 Cpeanee no cyGrexram | o
Cesepo-3anagnoro @O
Cpennee 1o cyobexkTam
35 Jlenunrpasckas obnactb 177 0,95 TpuBoskckoro O 0,6
Cpennee 1o cyobexkTam
36 Awmypckas o0nactb 171 0,91 CeBepo-KaBka3sckoro 0,1
®O
Cpennee 1o cyobexkram N N
Cesepo-3anaoro DO 164,6 35 KpacHonapckuii kpait 0 0
37 ActpaxaHckast 00JIacTbh 159 0,85 36 Pecniybnuka Tarapcran 0 0
38 Trepcxas 0614CTE 154 | 082 | 37 | Xawre-Maucuiickuii ast. 0 0
okpyr - Orpa
39 Kuposckas obmacts 153 0,82 38 Kemeposcxad 06macs - 0 0

Kysbacc
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KoJ-Bo Toas ITornomao Toas
PeiiTunr Cyobekt PO® MOKapoB, o " | PedTHHT Cyobext PO® JI0IeH, o !

el. 0 qell. 0

40 Pecniy6nuka Bypsitus 153 0,82 39 TromeHckas 00nacTh 0 0
41 Y amyprckas Pecyonuka 152 0,81 40 Pecniy6nuka Kpsim 0 0
42 Bonoroackas o6inacts 147 0,79 41 Pecrybnuxa Caxa 0 0

(Axytus)
43 Bragumupckas obnacts 147 0,79 42 Pecnyonuka Jlarectan 0 0
44 MypmaHckast 00J1acTh 146 0,78 43 CTaBpOnoNbCKUi Kpai 0 0
45 SpociaBckast 00nacTh 145 0,78 44 OpenOyprckast 00nacTh 0 0
46 Bpsiackas obnacts 139 0,74 45 3abaiikanbCcKuid Kpai 0 0
47 YbsiHOBCKast 0011acTh 138 0,74 46 ApxaHnrenbckasi 001acTb 0 0
48 Ilensenckast 00J1acTh 135 0,72 47 Tomckast 001acTh 0 0
49 Benroponckas obnacts 134 0,72 48 Jlenunrpaackas o0nacTh 0 0
50 Yeuenckas PecriyOnuka 127 0,68 49 KupoBckast 061acTh 0 0
51 CaxasnuHckast 00J1acTh 124 0,66 50 Pecniy6niuka Bypsitus 0 0
52 TamGoBcKas 00J1aCTh 123 0,66 51 Y amyprckas Pecnyonuka 0 0
53 Pa3auckas oGnactb 118 0,63 52 Bagumupckas obnactb 0 0
54 ‘ysamckas Pecriybmika - 116 0,62 53 Mypmanckas o0nactb 0 0
Uysammus
55 Tynbckast 001acTh 115 0,61 54 Spocnasckas 001acTh 0 0
56 Kypranckas 0051acTb 114 0,61 55 BpsiHckas obnacth 0 0
Cpennee no cyobexktam

Cenepo-Kapkasckoro ®O 109,4 56 ITensenckas o0nacThb 0 0

57 Pecrryonuka Kapenus 107 0,57 57 Yeuenckast Pecriybmnmka 0 0
58 PecriyOnuka Xakacus 105 0,56 58 CaxanuHcKas 001acThb 0 0
59 JInnenkas o6macTe 103 0,55 59 Hysamcxaa Pecrybmika - 0 0

Uysammus
60 Pecrrybmuka Komu 101 0,54 60 Tynbckast 00macTh 0 0
61 OpJoBckast 001acTh 98 0,52 61 Kyprauckas obnactsb 0 0
62 Pecniyonuka Thia 97 0,52 62 Pecniy6nuka Kapenus 0 0
63 CMozeHcKas 001acThb 96 0,51 63 Pecniy6nuka Xakacus 0 0
64 Kabapumo-Bankapexas % 051 | 64 Jnetkas oBaacTs 0 0
Pecriybnuka
65 HBaHoBcKas 00J1acThb 95 0,51 65 OpJioBckast 00J1aCTh 0 0
66 Koctpomckas obmacts 95 0,51 66 CMoreHcKas o0acTb 0 0
67 Kypckas obnacts 94 0,50 67 Kabapnuro-Bankapcxas 0 0
PecniyGiinka
68 KamuauHrpaackas o0acTb 92 0,49 68 HBaHoBCcKast 00J1acThb 0 0
69 Pecrybmika Ceseprias 80 043 | 69 Kypekas o6acts 0 0
Ocetus - Ananus
70 PecrryOnka Mapuit On 76 0,41 70 Kamununrpaackas 0 0
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Koua-Bo Toas Ioruo6mao Toas
PeiiTunr Cyobekt PO® MOKapoB, o " | PedTHHT Cyobext PO® JI0IeH, o !
el 0 yel. 0
obacThb
Pecniyonuka CeBepHast
71 Kanyxckast o6macts 74 0,40 71 0 0
Ocerus - Ananus
72 Pecriy6nnka Mopnosust 74 0,40 72 Pecriy6onuka Mapwuii On 0 0
73 r. Cesacromosib 66 0,35 73 Kanyxckas 001acth 0 0
74 Hosropoackas obnactsb 62 0,33 74 Pecniyomuka MopmoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hogroposckas obnactsb 0 0
76 IckoBckast o0macTh 54 0,29 76 Kamuartckuit kpait 0 0
77 PecrryOnuka Anrait 48 0,26 77 IckoBckas o6nacts 0 0
78 Pecriybnuka Anpires 44 0,24 78 PecniyOnuka Anrait 0 0
79 MaragaHckas 001acTb 44 0,24 79 PecniyOnuka Anmpirest 0 0
80 EBpeiickas aBT. 00nacthb 41 0,22 80 Maranaackas o01acThb 0 0
81 Pecniy6nuka Uurymierus 31 0,17 81 EBpeiickas aBT. 00nactpb 0 0
82 Pecniyonuka Kanmbikus 22 0,12 82 Pecniyonuka Kanmbikus 0 0
83 UYyKOTCKUH aBT. OKPYyr 18 0,10 83 YyKOTCKHUH aBT. OKPYyr 0 0
84 Henerkuii aBT. OKpyr 16 0,09 84 Henernkuii aBT. OKpyr 0 0
85 Kapauaeso-Uepkecckast 11 0,06 85 Kapauaeso-Uepkecckast 0 0
PecrniyOnuka PecniyOnuka

Cy‘ICTOM HHTCHCUBHOI'O POCTa OJSHEPTOBOOPYKCHHOCTH HACCICHUSA, KHIIBIX

MOOIIECTBEHHBIX 3/IaHUM, TEHJEHIUSI MO0 KOJUYECTBY «IJIEKTPOTEXHUUYECKUX»
MOXAapOB, OYEBUJHO, COXPAHHUTCS MPU CYHIECTBYIOIIEM TMOJOXKEHUHU MOKAPHOU
MPOPUIAKTUKHU 3IEKTPOYCTAHOBOK.

B Hacrosiee Bpemsi ClIOXKUIach CUTyalus, KOTJla 3JIEKTPOOOOpYJOBaHUE IO
OoJNblIE YacTM HUKEM HE OOCIYKHMBAeTCd C TOYKH 3pEHUs €ro MoKapHOU
npoUIakTUKU. DJIEKTPUKH Ha OOBEKTAaX 3aHUMAIOTCS €roo0CTyKMBaHUEM WITU
PEMOHTOM, KOTJa 4YTO-TO BBIXOAWUT M3 CTPOs. B 3TOM CBs3M, OAHUM M3 OCHOBHBIX
BOIIPOCOB SIBIISIETCS OpPraHU3alldsg CUCTEMATHYECKOW NPOMUIAKTHKU TOXKapOB OT
AIEKTPOOOOPYIOBAHMS  JKWIBIX  HOOIIECTBEHHBIX 3JaHUW C  TNPUMEHEHUEM
TEXHUYECKUX CPEJICTB.

B cootBeTcTBHM co cTaThelt 4 TexHu4ecKoro periaMmeHTa TaMOKEHHOTO COr3a

(TP TC 004/2011),

HU3KOBOJIbTHOE 00OPY/IOBaHHUE JOJKHO OBITh pa3pabOTaHO M U3TOTOBJIEHO TAaKUM

«O 0e30MacHOCTH HU3KOBOJBTHOTO  0O0OpYIOBaHUA»

00pa3oM, 4TOOBI IPU IPUMEHEHHUH €T0 10 HA3HAYCHUIO U BBITIOJTHEHUH TPEOOBAHUM K
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MOHTaXY, IKCILTyaTaIiu (Mcnosb30BaHMIO), XpaHEHHUIO, MEePEeBO3KE
(TpaHCIIOPTHPOBAHHUIO) W TEXHHYSCKOMY OOCITY)KMBAaHUIO 3TO 00OpYyIOBaHHE
o0ecreynBago. OTCYTCTBHME HEIOMYCTUMOTO pPHUCKAa BO3HUKHOBEHHS MOBBIIICHHBIX
TEeMIIepaTyp, IOYTrOBBIX pa3ps/iOB WM HU3TyYEHUU, KOTOPHIE MOTYT MPUBECTH K
MOSIBJICHUIO OIACHOCTEH, OTCYTCTBHME HEAOMYCTUMOTO pHUCKAa MpHU TEeperpysKax,
aBapUIHBIX PEKUMax M OTKA3aX, BHI3BIBACMBIX BIIMSIHUEM BHEIIHMX M BHYTPECHHUX
BO3JleHcTBYIOIUX (hakTOpoB. Takke B JIaHHOM CTaTbe YCTAHOBJIEHO, YTO
HU3KOBOJIbTHOE 00OPY/IOBAaHUE JOKHO OBITh pa3pabOTaHO M U3TOTOBJIEHO TaKUM
oOpa3oM, 4TOOBI OHO HE SBISJIOCH HMCTOYHMKOM BO3HMKHOBEHHS TMOXKapa B
HOPMAaJIbHBIX U aBaPUUHBIX YCIOBUSIX PAOOTHI.

B OonpmmHCTBE cnydaeB, IMOCIE€ MOHTaXa, »JIIEKTPOOOOPYJOBaHHE HE
noJBEepraercss  NpOoPHUIAKTUYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOJIO,
OOCIIy’)KMBaHUIO U PEMOHTHO-TNPEAYNPENAUTEIbHBIM MeponpusaTusiM. OgHAKO Co
BPEMEHEM C HUM MPOUCXOJAT OTPUIATEIbHBIE U3MEHEHHS. Y XYIIEHUE COCTOSHUS
ANEKTPOOOOPYIOBAaHUS  TMPUBOAUT K  HEPANMOHATBLHOMY  MCTOJIB30BAHHIO
AIEKTPUUECKON HPHEPTUU W TOBBIIIEHUIO YPOBHS MOXXApHOW OMACHOCTH, a, 3HAYWT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIIOICHHUS.

B coorBerctBuu ¢ ®denepanbubiM 3akoHoM oT 21 nexabps 1994 r. Ne 69-@3
«O moxapHOM Oe3omacHOCTU», NPOPUIAKTHKA TOXAPOB — COBOKYITHOCTH
NPEBEHTHUBHBIX MEp, HAMPaBICHHBIX HA MCKIIOYEHHE BO3ZMOXXHOCTH BO3HUKHOBEHUS
MOKapoOB U OTPaHUYCHHUE UX MOCIEICTBUH.

[Toa cucteMoit npoUnakTUKK MOKAPHON 0€30MacHOCTH AJIEKTPOOOOPYI0BAHHUS
KWIBIX M OOIIECTBEHHBIX 3JaHUI TOHWUMAIOTCS PETYJSPHBIC, BBIMOIHIEMBIC TIO
3aJJaHHOW TporpamMme HaOJIOEHUS 3a KCIUTyaTHUPYEMbIM 3JEKTPOOoOOpYyI0BaHUEM,
MO3BOJISIIONINE OMPEACNATh €ro (PAKTUYECKOe COCTOSHUE, MPOUCXOJANINE B HEM
MPOLIECCHl U TPOTHO3UPOBATH WM3MEHEHHE COCTOSHUS TOJ[ BIMSHUEM Pa3IUYHBIX
dakropoB. Takume HaOmogeHHs HEOOXOAUMBI, B TMEPBYIO oOdYepenb, IS
AIEKTPOOOOPY0BaHUSI 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIOJIEH.

[To>xapHasi 6e30macHOCTh OOBEKTOB PA3IMYHOTO Ha3HAYEHUS B 3HAUUTENILHON
CTENEHU OMPEIEAETCS COCTOSHUEM 3KCIUIyaTUPYEMOI'O 3JIEKTPOOOOpYJOBaHUS U
AIIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBlICHHEM B 00€CHEYeHUM TOXKAPHOM  OE30MacCHOCTH

AKCIUTYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS SABJISIETCS MAaKCUMAJIbHO BO3MOXKHOE
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CHI)KEHME BEPOATHOCTH BOZHUKHOBEHHS T0Kapa OT 3JIEKTPOYCTAHOBOK B IIEJIOM U OT
OTIEIbHBIX JIEKTPUUECKUX U3JEITHM.

Tam, rae ecTb KOHTaKTHBIE COEAUHEHUS B JJIEKTPOCETSX, MPOLECC OKUCICHUS
METAIJIMYECKUX  TOBEPXHOCTEH DJIEKTPOKOHTAKTOB M  MOSBJICHUS JE(PEKTOB
HEelpepbiBeH. be3 10CTaTOYHOM TEXHUYECKOM OCHAIICHHOCTH U IOATOTOBJIEHHOTO
nepcoHanga B OOJNBIIMHCTBE CIIy4aeB HEUCIPABHOCTHU 3JIEKTPOOOOPYIOBAHUS MOKHO
OOHApY>KUTh TOJBKO MO XapAaKTEPHOMY 3allaxy WM OOYTIEHHOMW 3JIEKTPOU3OIISILIHH,
YTO XapaKTEPHO /JIsl aBapUUHBIX Je(EKTOB yKe Ha MOXKapOONacHOU CTauu.

Bo3nukHOBeHHE N1e(PEKTOB ANEKTPUUECKUX LENed U 3JIEKTPOOOOpYAOBAaHUS —
3TO €CTECTBEHHBIN MPOLECC, K KOTOPOMY HEOOXOIUMO OBITh TOTOBBIMH.

B Hacrosiee BpeMs NOSABWINCH HOBbIE TEXHUYECKHUE CPEJCTBA, MMO3BOJISIOIINE
BBIBECTUM MNPOPUIAKTUKY TOXKAapOB OT 3JIEKTPOOOOPYIOBaHHA B JKHIBIX U
OOLIECTBEHHBIX 3/JAHUAX HA HOBBIA YPOBEHb.

K oOciyxuBaHHIO 3JIEKTPOYCTAaHOBOK JIOMYCKAIOTCA KBaJU(PUIMPOBAHHBIE
CHEIUANIMCTBI, WMEIONINE TPYIIy T0 JJekTpoOe3onacHoct He Huxke I,
IIOATBEPKACHHYIO COOTBETCTBYIOIUM YI0CTOBEPEHHUEM.

OO6cnenoBanue 3JIEKTPOYCTAHOBOK JOJDKHO TMPOU3BOJUTHCA COBMECTHO C
KBTI (PUITMPOBAHHBIM MIEPCOHAIIOM AIEKTPOTEXHUYECKOTO XO03sICTBA,

OTBETCTBEHHBIM 3a OOCIYKUBAHUE 3IEKTPOOOOPYAOBAHUS 3AaHUS.
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1. O6nacTh NnpUMeHeHU S

Hacrosimme MeTonnyueckne peKOMEHAAMHN ONPEIEISIOT OOIIIE MOJ0XKEHUS 110
OpraHu3anuu MNpoQUIAKTUKH TO0KApOB OT BJIEKTPOOOOPYAOBAHUS B IKHIBIX U
OOIIECTBEHHBIX 3IaHUSIX C TPUMEHEHUEM TEXHHUUECKUX CPEACTB.

Hacrosimiue MeToaMdyeckue PpEeKOMEHJAIMU TMpeaHa3HaYeHbl JJIi OpraHoB
WCIIOTHUTEIRHON BiacTu cyObekToB Poccuiickoit ®denepaniuv, OpraHoB MECTHOTO
caMOYTpaBJICHUS, OPraHU3AIMI [0 peaau3aluy MOJTHOMOYHMM B 00JACTH MOXKapHOU
0e30IacHOCTH,a TaK)Ke COOCTBEHHHKOB (apEHIaTOPOB) )KUJIBIX JOMOB (KBapTHP).

OCHOBHBIMH  33/lauaMl  OpPraHOB  HMCIHOJHUTENBHOM  BJIACTH  CYOBEKTOB
Poccuiickoit ®enepanuy, OpPraHoB MECTHOTO CAMOYIPABIICHUS, OpraHA3alNM,
Ha pelIeHrue KOTOPBIX HampaBlieHa MNpOo(UIaKTHKA MOXKApOB B JKUIIbE, SIBISIOTCS
oOyueHue HaceJICHUs Mepam MOXKapHOU 0e30macHOCTH, OCHOBaM
MOkapo0e30MacHOr0 TMOBENEHU, a TakkKe HHPOPMUPOBAHHE HACEJICHHS O Mepax
Mo’kKapHOM 0€30MacHOCTH.

Hactosine  meToauyeckue  pPEeKOMEHIAIMM  MOTYT  OBITb  NPUMEHEHbI
COOCTBEHHMKAMH JIOMOB (KBapTUp) W apeHIaTOpaMH MMOMEMICHUH I MPOBEACHHUS
CaMOCTOSITEJILHOM TEPBUYHOM OIEHKHM COCTOSHMSI TOKapHOUW  0€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPY10BAHUS.

B nHacTosimux MeTtoanueckux peKOMEHIAUAX MO TEXHUYECKUMU CPEICTBAMU
NpopUIAKTUKN TOXKAPOB MOHUMAIOTCS ammaparbl 3alIUThl AJIEKTPUUECKUX IIETeH,
TEIUIOBU3UOHHASA THATHOCTUKA, TEPMOUHANKATOPHI U TEPMOCUCTEMBI.

Hacrosimue meronuueckue peKOMEHAAUWHA HE SIBISIOTCA PYKOBOJCTBOM 10
MIPOEKTUPOBAHMIO AJIEKTPOYCTAHOBOK 3JaHUM U MOHTAXY anmnapaToB AJIEKTPUYECKON
3aIIUThl U APYTUX TEXHUYECKUX CPENICTB.

[IpoeKkTUpOBaHUE U MOHTAX AJIEKTPOYCTAHOBOK 3/1aHUM JIOJDKEH IIPOBOAUTHCS B
COOTBETCTBUH C JICUCTBYIOLIMMHU HOPMAaTUBHBIMU JOKYMEHTAMH.

Hacrosiniue wmeToguyeckue peKOMEHIAUMU HE SABJISIOTCS HOPMAaTHUBHBIM

HOKYMCHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKHE TPUYMHBI N0KAPOB
0T 3JIEKTPOO0OPY/10BAHUS

[ToxapHasi Ge30mMacHOCTh OOBEKTOB PA3IUYHOTO HA3HAYCHHUS, B TOM UHUCIIE
KUJIBIX W OOIIECTBEHHBIX 3JaHWH B 3HAYUTEIBHOH CTENEHH OmpeerseTcs
COCTOSIHUEM IKCIUTYaTHUPYEMOTO AIEKTPO0OOPYIOBAHNUS U IIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKHX MPHUYMH I0KAPOB OT 3JIEKTPOYCTAHOBOK ITO3BOJISET
Oprann3oBaTh d3PPEKTUBHYIO CUCTEMY MOXKAPHO-TIPOPMIAKTUUECKAX MEPOTIPUSATHI.

K mpuunHam moxapoB 2JIEKTPOTEXHHUECKOTO XapaKTepa OTHOCSATCS:

- KOPOTKOE 3aMbIKaHHE;

- Ieperpy3Ka MEKTPUUECKUX LIEIEH;

- OoJIBIIIOE TIEPEXOAHOE COIPOTUBIICHHE;

- HCKpEHHUE;

- DIIEKTPHYECKAs JIyTa,

- IEpeHaNPsHKEHNE dJIEKTPUIECKON CETH.

Kpome Toro, He0OXOIMMO YYUTHIBATH, YTO MEPEHAINPSHKEHUE DIIEKTPUYECKON
ceTd, OOJIbIIOE MEPEXOAHOE CONMPOTUBIICHUE U MEPErpy3Ka IeNy MOXKET MPUBECTH K
KOPOTKOMY 3aMbIKaHHWI0, BO3HHKHOBEHHIO DJJIEKTPHUECKON Jyrw, W Ha0OOpOT,
KOPOTKOE 3aMBIKAaHHE MOXKET NPUBECTH K TMeperpy3ke SJEKTPUUECKON CeTH, K
UCKPEHHIO, 00pa30BaHUIO DIICKTPUIECKON TYTH, K TIEPEX0Ty MNEKTPUIECKOT0 TOKa Ha
METaJUINYECKHUEe 3a3eMJICHHBIC KOHCTPYKIIMU U T.1.[3].

To ectb, ogHM aBapHiiHbIE PEXHMMBI, MOTYT MEPEXOIUTh B Apyrue Oonee

OITIaCHBIC OTHOCHUTCIIbHO BO3MOXHOCTH BOSHHUKHOBCHHA I10KAPOB.

Kopomkoe 3ambikanue

Cpenu mnOpUUMH TIOKAPOB  DIIEKTPOTEXHHYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHHE SIBIIAETCS CaMbIM PACIPOCTPAHEHHBIM, XOTsI HEPEAKO OHO MOXKET OBITh U
CJIEICTBUEM KaKOW-THUO0 IPyroi aBapuitHOM CUTYyaIluu B AJIEKTPUUYECKON IICTIH.

KopoTkoe 3amblkaHue B JJIEKTPUYECKUX ILEMSIX MOXKET BO3HHUKHYTh B
pe3yibTaTe 3aMblKaHUsS MEXIY (Pa3oBbIM W HYJIEBBIM MPOBOAHUKAMH, 3aMbIKaAHUS
(ha30BOro NMpoBOHUKA Ha «3eMio» [3].

NHbIMM  crOBamMH, KOPOTKOE 3aMBIKAaHHE BO3HUKAET TMPH COEAUHECHUU
AIEKTPUYECKUX MPOBOAOB C HAPYIICHHON U30JISIAEN, CONMPUKOCHOBEHUH MPOBOJIOB C

MCTAJNIMYCCKMMH  3a3CMJICHHBIMHU  KOHCTPYKIHAMU 3IlaHI/II71 U COOPYKCHHHU,
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MOIAIAHUM HAa OTOJICHHBIE IIPOBOJA MOCTOPOHHUX METAUIMYECKUX MPEAMETOB,
npoboe OOyIJeHHOW WJIM HApyLIEHHOM HW30JSUMM TPOBOJAOB U  JIPYTUX
AIEKTPOYCTAHOBOYHBIX M3ETUN.

[Ipy KOpOTKOM 3aMbIKAHUM MTHOBEHHO MHOTOKPATHO YBEJIWYUBAETCS CHUJA
TOKA B IIENU, IPOUCXOIUT 3HAYUTEIbHOE BBIJICJICHUE TEILIA, 3HAUYUTEIBHO BO3PACTAET
TeMIeparypa TOKONPOBOIAIIMX KUJI, UYTO NPUBOAUT K PACIUIABICHUIO H3OJSALMHU
ANIEKTPUYECKUX TPOBOJAOB M Kabenell u e€ MocieAyrIeMy BOCIUIAaMEHEHHUIO.
KopoTkoe 3ambikaHue€, Kak MPAaBUIIO, COMPOBOXKIACTCSA XJIOIMKOM, PaCIUIaBICHUEM
MeTajijla MPOBOJHUKOB M BBIOPOCOM paCKaJICHHBIX YaCTHUI[ U3 30HBI KOPOTKOTO
3aMbIKaHUA C MOCJIEAYOINUM BOCINIAMEHEHUEM OKPYIKAIOIIHUX MPEIMETOB.

Haubonee pacnpocTpaHeHHbIE MPUYUHBI, MO KOTOPHIM MOXKET HPOU30UTH
KOPOTKO€ 3aMblKaHHE€ B KBapTHUpE, JOME, OOIIECTBEHHBIX 3JaHUAX — 3TO
MOBpekAeHUE u30oisauuu. IloBpexnaeHue H30LUMM 4Yalle BCEro IMPOUCXOAUT B
MecTax, TIe MpoBoaa meperunbarorcs. Takke K MOBPEKICHUIO H3OJSIUU MOMKET
MPUBECTH TEPEKPyYMBAHUE IPOBOJIOB, CrMOaHWE MPOBOJOB IMOJ OCTPHIM YIIIOM,
MOBPSKIACHUE U3OJAIMKM TPOBOJOB TPU TPOBEICHHUM PEMOHTHBIX pabor [4].
M3onsiuuio MOTYT NOBPEAWTH TPBI3YHBI WM JOMAlllHUE >KMBOTHbIe. Elle oaHa
MpUYMHA KOPOTKUX 3aMbIKAHUW — TMEPErpeB M, Kak CIEACTBHE, pa3pylICHUE
W30JISIUU.

HNcTtouHnKamMu 3aXKUTaHus TPU KOPOTKUX 3aMBIKAHUSX MOTYT SIBISATHCS
packasieHHble (TOpSAIIME) YacTUIBI M KaIId MeTajyla TPH pACIIaBICHUUA B
aBapUUHBIX peXUMaxX KWI TpoBomoB (kabened) WM TNpU  pa3pylHICHUH

ANEKTPONPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHBIE KBapTUPbl M JOMa HACHIIIEHBI MHOKECTBOM 3JIEKTPHUYECKUX
npuOopoB. YacToli NPUYMHON BO3HUKHOBEHHS II0KApOB SBISETCS TEperpyska
AJIEKTPOCETEMN.

Ileperpy3koi Ha3bIBACTCS TAKOE SIBJICHUE, ITIPU KOTOPOM B DJIEKTPUYECKOU CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, IPEBBIIIAIOIINE JJIUTEIBHO JONYCTUMBIE.

Haubonee uyactoii mNpUYMHOM, BBI3BIBAIOILIEH MEPErPY3KY AIEKTPUUECKUX
Henen B JKUIIbIX M OOIIECTBEHHBIX 3AaHUAX, ABJISAETCS BKIOYEHUE B 3IEKTPUUYECKYIO

CeTh HE MPEAYCMOTPEHHBIX PACUETOM MOIIHBIX MOTPEOUTENCH SJICKTPOIHEPTUN HITH
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BKJIIOYEHHE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJBIION MOUIHOCTU
OJIHOBPEMEHHO.

B pesynpraTe meperpy3ku NpoBOJa HArPEBAIOTCS, BBIACISETCS OOJBIIOE
KOJIMYECTBO TEIJIa, MOTYT IJIABUTHCS JKHIIBI POBOJIOB — 3TO MOKET CTaTh IPUUMNHOM

KOPOTKOI'O 3aMBbIKaHUs, BO3GHUKAIOT UCKPBI XU KaK CICACTBUC I1OKApP [5]

bonvuwoe nepexoonoe conpomugnenue (ni1oxoi Konmaxm)

bonbiioe mnepexogHOe COMPOTHUBIEHHE — STO CONPOTHUBJICHHE YYacTKa
DIIEKTPUYECKOM IIeMU B MECTe COCJMHCHHUs OTHACIbHBIX JJeMEHTOB (MecTa
COEJIMHEHHUS NPOBOJOB, MOJCOECIUHEHHUS MX K AJIEKTPOINPUEMHUKAM, KOHTAKTHBIM
DIIEMEHTaM H T.I1.) B KOTOPBIX, IIPU HEMPABHILHOM HX WUCIIOJHEHUH, COTIPOTUBIICHUE
BBIIIIE€ 110 CPABHEHUIO C CONMPOTUBJICHUEM JJIEKTPUUYECKOM LENU JI0 ITUX YYACTKOB U
nocie Hux [3].

Haubosnee yacto Oosbline nepexoaHble CONMPOTUBICHHSI BOSHUKAIOT B MECTax
COEJIMHEHUS POBOJIOB MEXAY COOO0H, KOrja BMECTO Mailku, CBapKH, OIPECCOBKU MU
32)KUMOB 0] OOJITHI IPUMEHSIOTCSI CKPYTKH MPOBOZOB (OCOOCHHO OTacHa CKpyTKa
NPOBOJIOB C QJIIOMUHUCBBIMH W MEIHBIMU JKWJIAMH), B MECTaX MOJKIFOUCHUS
NpOBOJOB K anmaparam 0e3 CHelHaJbHbIX 3aKUMOB M HAKOHEUHUKOB, B
BBIKITIOYATENSIX, IITENCEIbHBIX pa3beMax (po3eTKax, BWJIKAX) Ha KOHTAaKTHBIX
AJIIEMEHTAX MPU CHUKEHUH MPUIIAraeMbIX JJIsl BKIIOUEHUS YCUJIUN, HEJOBKIOUYEHUS,
NOJATOpaHus U T.Nl., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOUIbIO PE3bOOBBIX
COEJIMHEHUN B 3JIEKTPOOOOPYAOBaHUH, B KOTOPOM B IpoOIecce padOThl MPOU3OILIO
ocila0JIeHHe KOHTAKTa.

HenocpencTBEHHBIM HCTOYHHKOM 3a)KHTAHUS B 3TOM CJly4dae MOTYT OBITh:
AJIEMEHTHl DJIEKTPOYCTAHOBOK, HAarperble JO BBICOKOM TeMIepaTypbl TEIUIOM,
BBIICJICHHBIM ~ JJIGKTPUYECKUM TOKOM B MeCTe  OOJBILIOTO  MEPEXOJHOTO
COIPOTUBJICHMS]; DJCKTPUUECKUE HCKPbl MWJIM YacTULBl PpACIUIaBIEHHOIO MU
HAaKaJICHHOTO MeETalljla, BO3HUKAIOIIME B MECTE «IIJIOXOT0» 3JIEKTPUUYECKOTO
KOHTaKTa.

Kpome Toro, Oonblioe mepexoAHOE CONPOTHUBIEHUE MOXKET ObITh MPUUMHON

BO3HUKHOBCHUS KOPOTKOT'O 3aMbIKaAHHUS.

Hckpenue (0yzo60it npo6oii)
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Hckpenne (myroBoit mpoOO#) B 3JICKTPOYCTAaHOBKaX — O3TO BeChbMa
pacrnpocTpaHeHHOE SBJICHUE M IPOUCXOINT KaK IMPH HOPMAIBHON paboTe OTACIbHBIX
noTpeOnTENeH OSICKTPHUUECKONH HOHEPrUH, 4dalle BCEro MNPUOOPOB HMEIOIIHNX
KOJUICKTOPHBIM 3JIEKTPOABUTATENb MIPH HEIUIOTHOM MPUJIETaHUU K HUM IIETOK, TaK U
B aBapUUHOM pEXHME padOThl AIIEKTPONPUOOPOB, B MeCTaX HEKauyeCTBECHHOIO
NPHUCOCAUHEHUSI TPOBOJOB K MMOTPEOUTENAM DJICKTPUYCCKOW DHEPIHUH, MpHU
CONMPUKOCHOBEHUH OT/ACIBHBIX YYaCTKOB IPOBOJOB MEXKIy COOOH HMau ¢
3a3eMJICHHBIMU KOHCTPYKIUSAMH U T.1. [3].

[lpy WCKPEeHWUM TPOUCXOTUT OOpa30BaHHWE HMCTOYHHKOB  3a)KUTAHHS,
00JTaIaloNUX SHEPTHEH W TEMIIEPATyPOH JOCTATOYHBIX IS BOCILUIAMEHEHHSI MHOTHUX
TOPIOYHX BEIIECTB U MAaTCPHAJIOB.

HckpoBo#i pa3pssi MOKET 0Opa30BBIBATHCS TPU W3JIOME JKWIIBI KaOeis H3-3a
YCTAJIOCTH METajlla, pa3pbiBa MPOBOJHHMKA IMPH YPE3MEPHOM PACTSHKCHHU Kabels,
Au00 MPH MOBPEKICHUU JKUJIBI IOCTOPOHHUM IMPEAMETOM. B MOBpEKIEHHOM JKIIIE
BO3HHKAET MaJbIii 3a30p, MPOOHBAEMbIii pabOUYMM HAIPSLKEHHEM, MOITOMY TOK I10
TakoMy KaOelro MpoJoJDKaeT MpOTeKaTh, W OCTAETCSA OJU30K K HOMHHAILHOMY
3HaYCHWIO. B  3a30pe  BO3HHMKAeT JIyroBOW  pa3ps, COMPOBOXKIAIOIIUICS
WHTCHCUBHBIM BBIJICJICHHEM TeIlIa, YTO MPUBOIUT K JAJbHEHUIIEMY pa3pylICHHIO

N30 IA01UHU KaOeJIst U ero BO3IropaHuIo.

Inexkmpuueckasn oyza

DnexTpudeckas ayra oopazyeTcsl B pe3ynbTaTe yCTONYHUBOTO AIIEKTPUIECKOTO
paspsiia MEeXIy NIBYMS METaNIMYECKUMH 3JIEMEHTaMU 3JIEKTPUUYECKOW YCTaHOBKH,
UMEIOIIMMHU pa3Hble MOTEHLHAbl. B anekTpuueckoi 1yre npoucxXoIuT HHTCHCUBHAS
MOHM3AIMsI Ta30BOro MPOMEXYTKa, IUIaBIIEHHWE M ropeHue Meramia. Kpome Ttoro,
NPOMCXOJUT WHTEHCHBHOE pa30OpbI3TUBAHUE pACIUIABICHHBIX YacTUI[ METajia,
UMEIOIUX OOJBIION 3amac TemIOBOM JHEPruu, KOTOphIe IMOoMNajas Ha TOPIOYHUE
MaTepuaiabl, MOTYT 3aXedb HX. OJCKTPHUECKas Jyra HMEET OYEHb BBICOKYIO
temneparypy (1500-4000 °C) u MOXET BOCIUIAMEHHTH MPAKTHYECKH JFOO0MH
TOpIOYMi MaTepuaj, CONpUKacasCh ¢ HUM HEMOCPEACTBEHHO, a TaK)Ke MOCPEICTBOM
JIYYUCTOM TEIUIOTHI.

YcroitumBasi ~ dJeKTpUuYecKas ~ Ayra  HMHOTJa  MOXET  BO3HHKATh B
anekTporpoBogax. [lpu snekTpudeckoit 1yre mo HensM MpoTeKaroT TOKH KOPOTKOTO

3ambikaHus. [loaTomy nipu 0Opa3oBaHUU JIEKTPUUECKON TYTH B aBApUMHOM PEXKUME
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B JJICKTPUYCCKOW IIETIM BO3HHUKAIOT BTOPUYHBIC (ITOOOYHBIC) SIBICHUS, XapaKTEPHbIC
JUIE  KOPOTKOTO 3aMblKaHWsi. B cilydasx, He NpPEeIyCMOTPEHHBIX HOPMaJIbHBIM
PEKUMOM IKCIUTyaTaI[id 3JIEKTPOYCTAHOBOK, BO3HHKHOBEHHUE 3JICKTPUYECKOHN Tyru
Yaie BCero MPOUCXOIUT MPU KOPOTKOM 3aMbIKaHuu [3].

Ilepenanpsiscenue 6 Inekmpuueckoi yenu

[lepenanpspkeHne MOXKET BO3HHMKATh. IPH KOPOTKHUX 3aMBIKAHHSAX; IPH
MOMaJaHUKM «BBICOKOTO» HAMPSKCHHS Ha HU3KOBOJIBTHBIC CETH; IMPH T'PO30BBIX
pas3psiiax; 3JCKTPOMArHUTHON HHIYKITUH H JIP.

[ToxapHass OMACHOCTh IEPEHANPSIKCHHsI, B 3aBHCHUMOCTH OT KOHKPETHBIX
YCIOBUHM, MOXET TMPOSBIATECS B  CICAYIONIEM: IOBBIIICHUU BEPOSTHOCTH
BO3HUKHOBCHHUS KOPOTKOT'O 3aMbIKaHHS, VYBEIMYCHHWH TOKOBOW HArpy3kw Ha
OTICIIBHBIX YyYacTKaX OJJICKTPUYCCKOW IIEMd H BO3MOXKHOCTH BO3HHKHOBCHUS
NIeperpy3KH; MOBBIIICHUN TEIUIOBBIICIICHHS B DJICKTPOHAIPEBATEIBHBIX YCTPOUCTBAX;

MOBBINIEHUY BEPOSITHOCTH BO3SHUKHOBEHHUS aBAPUIHBIX PEKUMOB B 3JIEKTPOIPrUOOpax

[3].

Henpasunvnan sxcnayamayus, KOHCMPYKMUGHble HEOOCMAMKU U
HeUCnPagHOCMuU 3J1eKMpou3oeaui

[ToxapHasi 0€30MacHOCTh JJEKTPUYCCKMX TMPUOOPOB  HAINpaBlieHa Ha
oOecrieueHre MPaKTUUESCKONH HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro M3Je/us, TaK 1
OKpYyXKalolied ero Ccpeapl, 4YTO JOJDKHO  OOECIeYMBATBHCS  KOHCTPYKIUCH
DJIEKTPONIPUOOPA, BBIOOPOM  KOMIUICKTYIONIUX HM3ACIUH W MaTepHajioB C
TEMIEPATypPHBIMH XapPaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMH TEILUIOBOMY PEXKUMY
pabotel. IIpm 3TOM  XapaKTEepHCTHKAMH  IOKapOOE30MaCHOCTH  SIBIISCTCS
COOTBETCTBHE TEMIIEPATypbl HAa OCHOBHBIX JJIEMEHTaX JJICKTPUYCCKOTO IMpHOOpa
JOIYCTUMBIM 3HAUCHHSIM, KaKk B pabodyeM, TaKk U B aBAPHIHOM PEIKUME €ro PabOTHI.

BO3HMKHOBEHHE TIOXKAPOB OT 3JICKTPUYECKUX MPUOOPOB MOXKET OBITh
O00yCIIOBJIEHO:  KOHCTPYKTHBHBIMH  HEJOCTaTKaMH,  HapyIIeHHEM  IMpaBuiI
SKCIUTyaTalliK; HEKAYSCTBCHHBIM OJHEpProcHaOkeHueM (pe3kMMH KoJIeOaHUSMU
HANPSOKECHUS B JJCKTPUUCCKONH CETH, YTO MOXKET IMPUBECTH K BO3HHUKHOBCHHIO
aBapUUHBIX PEIKUMOB).

OCHOBHBIMHM NPUYMHAMH BO3HUKHOBEHHUS IIOKApPOB OT JJICKTPUUYCCKUX
U3JICITHN SIBJITIOTCS . KOPOTKOE 3aMbIKaHHE B MPUOOpAxX W NIHYpaX MUATAHUS, OOJIBIIOE

TepexoJHOE COMPOTUBRIICHUE, IEPETPY3Ka, UCKPEHUE, HAPYIIICHUE TEIIOBOTO PEKHUMaA
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paboTel  3nekTponpubopa  (YXYAIMIESHHBIA  TEIUIOOTBOM),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHUE HArpeThiX IOBEPXHOCTEH 3JIEKTPONPUOOPOB € TOPHOUYUMU
MaTepuaiaMH; BO3JCHCTBHE TEIUIOBOTO  W3JIy4deHHWs npubopa  (Hampumep,
2JIEKTpOOOOTpEeBaTeNs) Ha TOPIOYHME MAaTepUalbl; BBUIET PpACKaJCHHBIX YaCTHII,

00pa3oBaBIIUXCS B pe3yJIbTaTe aBapuitHoro pexxnma [3].

3. Opranm3anus npoQUIAKTHKH MOKAPOB
3.1. O0uMe moJI0KeHud

Opranunsanus npopUIaKTHUKA MOXKApPOB OT AKCIUTyaTUPYyEMOTO
ANEKTPOOOOPYIOBAHUSI HAXOJUTCA B KOMIIETCHIMM JIMIA, WU YHPaBISIIOLIEH
KOMITaHWW, OTBETCTBEHHBIX 3a OOECIICUYCHHME TOKapHOUW Oe30MacHOCTH Ha OOBEKTE
3aIIUThI, €CJIM NHOE HE ONPEACIEHO PYKOBOJINUTEIIEM OPTraHU3ALUU.

B cootrBerctBum ¢ [15] OTBETCTBEHHBIH JOKEH WMETh. TEXHUYCCKHUEC
racropra OCHOBHOTO AIEKTPOOOOPYI0BaAHUA, KypHAaJIbI ydeTa
AIEKTPOOOOPYIOBAHUSL C TIEPEUYUCICHUEM OCHOBHOIO JIIEKTPOOOOPYIOBAaHUA U C
YKAa3aHUEM €Tr0 TEXHUYECKUX JAHHBIX, HHCTPYKIIMU MO AKCIUTyaTallui U TEXHUYECKUE
Nacrnopra 3aBOJIOB-U3TOTOBUTENEH, cepTH(UKATHl HA 000PYJOBAaHUE W MaTepHalbl,
nojJiexkaiiue o0s3aTeNbHOM CcepTU(dUKAIMKM, TPOTOKOJIbI M aKThl HUCIHBITAHUN U
U3MEPEHUM, PEMOHTAa M TEXHUYECKOro OOCIy>XHMBaHUS OO0OpYIOBaHUS, KypHAI
ne(EeKTOB M HEMOJIaJIOK Ha 3JIEKTPOOOOPYA0BaHUH, TPOU3BOJCTBEHHBIE HHCTPYKIIUU
MO0 SKCIUTyaTalluy 3JEKTPOYCTAHOBOK, MHCTPYKIMHM IO TMOKApHOM O€30MacHOCTH,
VHCTPYKUMH II0 TMPENOTBPAIIECHUKD M JUKBUJALMU aBapuid. Bce uMHCTpyKunu
pa3pabaThIBaIOTCS C Yy4YETOM BHUIOB BBIMOJHSEMBIX pabOT H  YTBEPKIAIOTCS
pykoBoauTeneM opranuszauuu. [lopsanok xpaHeHHs: JOKyMEHTAllUU YCTAaHABIMBACTCS
PYKOBOJMTEIEM OpPraHU3ALIUH.

JlokyMeHTalus 10JKHA IepecMaTpuBaThes He pexxe 1 pa3a B 3 roja.

Bce wu3MeHeHus B DJEKTPOYCTAHOBKAaX, BBINOJHEHHBIE B  IPOLECCE
DKCIUIyaTalluM, JOJDKHBI CBOEBPEMEHHO OTpPAXKaThCsl HAa CXEMax M YepTexax 3a
MOATMCHIO OTBETCTBEHHOI'O 3a JJIEKTPOXO3SIMCTBO C YKA3aHUEM €ro JOJDKHOCTH U
JaThl BHECEHUSI U3MEHEHMUS.

CooTBeTCTBUE DJIEKTPUYECKUX CXeM (aKTUYECKUM OSKCIUTyaTal[dOHHBIM

JOJHKHO TIPOBEPATHCS He pexe 1 pasza B 2 rofa.
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B coorBercTtBMU ¢ [15] mpoBepka yCTPOWCTB 3aIIUTHOTO OTKIFOYCHHUS
MPOU3BOUTCS HE pexke 1 pa3za B KBapTall.

Jnst mpyrux ammapatoB 3allUThl PEKOMEHIYETCS MPOBOJIUTH MPOBEPKY HE
pexe 1 pasza B KBapTall.

[IpoBepKy COCTOSTHUSI TEPMOMHIUKATOPOB U TEPMOCHUCTEM PEKOMEHAYETCS
mpoBoAUTH 1 pa3 B KBapTall.

TennoBU3MOHHYIO  JMArHOCTUKY  SJIEKTPOOOOPYIOBAaHUS  PEKOMEHAYETCS
MIPOBOJIUTH HE peke 1 paza B roj.

PekoMeHiyeTcsi MPOBOJIUTH BHEIUIAHOBOE MPO(UIAKTHUYECKOE O00CIel0BaHUE
OTJIEJIbHBIX DJIEMEHTOB JJIEKTPOOOOPYJOBAHUS TOCIE KAXJOTO UX PEMOHTA WU
3aMEHBI.

Pexomennyercss mepes; MTPOBEACHUEM OUYEPEJHOTO WM  BHEIUIAHOBOTO
oOclieIoBaHUsl O3HAKOMUTHCS C JaHHBIMU MPEAbIAYIIEro o0cieaoBaHusd. ITO
MO3BOJIUT TMPOCIEIUTh AMHAMHUKY TOKapHOW OMACHOCTH 3JEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO MPEAOTBPATUTH MOKAPOOIIACHYIO CUTYAITHIO.

HenocpenctBeHHO  MPOPMIAKTHYECKUNA  OCMOTP  3JIEKTPOOOOpYI0BaHUS
MPOBOJNUT  KBATM(UIIUPOBAHHBIA  CHCIUAIUCT OOCITY>KMBAIOIICH OpraHu3aIuu
COBMECTHO C OTBETCTBEHHBIM 3a MOXKaPHYIO NMPOPUIAKTUKY HA 0OBEKTE.

Bce onepanuu ¢ asekTpoobopyaoBanieM (MOHTaX ammapaToB JICKTPUYSCKOM
3alUThl, TEPMOUHAMKATOPOB, TEPMOCHUCTEM, NPOPUIAKTUYECKOE OOCIy>KHUBaHUE,
PEMOHT, 3aMeHa) JOJDKHBI IMPOBOJUTH  KBATH(DHIIMPOBAHHBIE  CIEIHAATHCTHI

00cITyKMBaIOIIEH OpraHu3aluu.

3.2. IllpodpuiiakTuyeckue Meponpus TUs

K npodunaktuueckum MEpONpHUSTUAM IO MPEAYNPEKIACHUIO IMOKAPOB OT
ANEKTPOOOOPYIOBAHUS KHUIIBIX U OOIIECTBEHHBIX 3[aHUN CJIEyeT OTHECTH:

- IEPUOIUYECKUI KOHTPOJIb COCTOSIHMSI M PpabOTOCIOCOOHOCTH ammapaToB
3aIIUTHI FIEKTPUUECKON CETH;

- IPUMEHEHUE TEPMOUHANKATOPOB U MEPUOJNYECKHI KOHTPOJIb UX COCTOSIHUSA;

- IPUMEHEHNE TEPMOCUCTEM;

- IEPUONYECKOE IIPOBEJICHUE TEIJIOBU3UOHHOMN JUArHOCTHKH

AKCILTyaTHPYEMOT0 3JIEKTPOOOOpYAOBaHUS;
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- KOHTPOJIb COCTOSIHUSA MCIOJIb3YEMBIX JIEKTPOIPUOOPOB, 3IEKTPOIPOBOAKHU U
AIEKTPOYCTAHOBOYHBIX U3/ETUH.

CrnenyeT OTMETUTD, YTO Mepel NEPBUYHON YCTAaHOBKON TEPMOMHIMKATOPOB Ha
AIIEMEHTHI DJIEKTPOOOOPYIOBaHHUS HEOOXOIUMO COOCTBEHHUKY 3JICKTPOYCTAHOBKHU
WIM  DKCIUTyaTHPYIOIIeW  OpraHu3anudu  pa3paboTarb  MPOEKT  MOHTa)xa
TEPMOMHIUKATOPOB C YKa3aHUEM TOUYEK UX MOHTaXKa U TUIIOB.

[IpoekT MOHTa)ka TEPMOMHIUKATOPOB JOJDKEH ObITh BKJIIOYEH B IEpEeueHb
OCHOBHOW TEXHUYECKOU JOKYMEHTALUU 3aILUIIAEMON DJIEKTPOYCTAHOBKHU.

[Ipyu mocnexgyromeM  NOpPOBEACHUHM  PEMOHTHBIX  pabOT ¢ 3aMeHOH
TEPMOMHJIUKATOPOB JIOJDKHO OCYIIECTBIATh B COOTBETCTBUHM C TpeOOBaHUSIMU,
pa3pabOTaHHOIO MPOEKTa MOHTAXaA.

YcTaHOBKY ~ TEPMOMHAMKATOPOB  JOJDKEH  MPOU3BOJUTH  MEPCOHAI,
JOMYIICHHBIW K paboTe B JEHCTBYIOIIMX AJIEKTPOYCTAHOBKAX, HWMEIONUN
HEO0OXOUMBbIE 3HAHUS U HaBBIKU MOHTaXa TEPMOUHIUKATOPOB.

MoHTaxX TEPMOMHANKATOPOB, CJEAYET MPOU3BOJUTh HA OTKIOYEHHOM
3IIEKTPOOOOPYI0BaHUH (HAIIPUMED, BBIBEICHHOM B PEMOHT, MpPU MEPUOIUYCCKOM
WIN BHEIJIAHOBOM TEXHHUYECKOM OOCITY)KMBAaHUU U T.J.) ¢ coOmoaeHreM [Ipasui mo
OXpaHe Tpy/ia MPU IKCIUTYaTALMNH JIEKTPOYCTAHOBOK.

TepMoMHAMKATOPBI, TPEUMYIIECTBEHHO, CIEAYET pa3MellaTh HA KOHTAKTHBIX
COCIMHEHUSAX W  KOHTAaKTaX  pACHPENENIUTENbHBIX  YCTPOWCTB;  JIOIYCTUMO
pa3MelleHne Ha KOpIycax HEKOTOPOTo AJIEKTPOOOOPYIOBaHUsS, a TaKKE HHBIX
AJIEMEHTAX JEKTPOYCTAHOBOK.

TepMonHAMKATOPE HEOOXOAMMO pa3MeIIaTh TakK, YTOObl OHU OBUIM XOPOIIIO
BUJIHBl TPU BU3YyAIIbHOM KOHTPOJIE COCTOSIHUA TOXapHOW  0€30MacHOCTU
AIEKTPOOOOPYIOBAHUS, B YACTHOCTH, TEPMOWHIUKATOPHBIC HAKICHKH CJEIyeT
pa3MemaTh TakuM 00pa3oM, 4TOOBl TEPMOMHIMKATOPHBIE METKH TEeMIIepaTypHON
mIKajgbl OBUIM  XOpOIIO BUJHBI TPU TMPOBEACHUH BU3YaJbHOTO OCMOTpa
AIEKTPOOOOPYI0BAHUSI.

[Ipy pa3melieHUH TEPMOMHAMKATOPOB cCjeayeT u30erarb KOHTAaKTa MX
MOBEPXHOCTH C BJEMEHTaMH, KOTOpbIE CIIOCOOHBI BBI3BaTh HX MOBPEXIECHUE B
pe3ynpTaTe MEXaHUYECKOTO BO3ACHCTBHS.

[lepen MOHTaXOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOAMMO MPOU3BECTH UX

BHEIIHUWA OCMOTpP Ha MPEAMET OTCYTCTBUS IOBPEKICHUN. TepMOMHIMKATOPHBIE
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METKH TEMIIEpaTypHOU IIKaJIbl HAKIECHKH HE JODKHBI UMETh OTMETOK JTOCTUKCHUS
Ha3HAYCHHBIX TeMIepatyp (He JTOHKHO OBITh U3MEHEHUS I[BETA METOK).

HaneceHne TepMOWHIMKATOPOB HEOOXOIMMO MPOHU3BOJIUTH B COOTBETCTBHH C
WHCTPYKITUEH 10 SKCTUTyaTallid TEPMOUHINKATOPA.

B mporiecce MOHTa)ka HE TOTTyCKAaeTCs

- MEXaHUYECKOE TIOBPEIKICHUE TEPMOUHIUKATOPHON HAKIICHKH,

- HAHECCHHE TCEPMOWHIUKATOPOB HA 3JEMEHTHI  DJICKTPOOOOPYI0BaHUS,
HaXOAIINECS TI0]T HAIIPSHKCHUEM,

- pa3MeIeHne TEPMOWHIUKATOPOB B  HEMOCPEJICTBEHHON OMU30CTH  OT
HarpeBaTelbHBIX TPUOOPOB.

B xypHasme yKa3bIBaeTCSs MECTO HAHECEHUS TEPMOWHIMKATOpA, TMpeae
cpabaTbIBaHUsl, UCXOJHOE COCTOsIHHE (IIBET, TPaJyHUpOBKA W T.I.), JlaTa HAHECCHWUS,
CPOK HCIIOIh30BAHUS I J1aTy 3aMECHBI.

CocTosiHME TEPMOMHAMKATOPOB CIEAyeT TMPOBEPATh MyTEM BU3YaJbHOTO
OCMOTpa DJICKTPOOOOPYIOBAHUSI C COOIOICHHEM TPeOOBAHUM TIPaBUII OXPaHbI TPyIa
(B Iepro1 BHITIOTHEHUS TUTAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B TIEPHUO/I BHITIOJTHEHHUS
PEMOHTHBIX padoT).

[TeproguaHOCTD ocMOTpa JIEKTPOOOOPYI0OBAHUH, 3aIIUIIEHHOTO
TEPMOMHIUKATOPAMH,  YCTAaHABJIMBACTCS  OPTraHU3AI[MOHHO-PACIIOPSAUTEIBHBIM
JOKYMEHTOM  COOCTBEHHUKA  DJJIEKTPOYCTAHOBKM WM  JKCIUTyaTHPYIOIICH
OpraHU3alUEN.

[Tpu mpoBeneHNM BH3yaIbHOTO OCMOTpa 0c000€ BHUMAHUE CICAYET yICTSATh
OTCYTCTBUIO MEXaHUYECKUX MOBPEKICHUN TEPMOMHIUKATOPOB, WX OTKICHBAHUIO
WM OTCIAMBAHUIO, CPAbATHIBAHUIO TEPMOMHINKATOPHBIX METOK.

OcHoBaHWEM I BBIBOJA OOOPYNOBAaHHS B PEMOHT SBJISIETCS TPEBBINICHUE
TEMIIEPATyPhI JIECMEHTOB 3JIEKTPOOOOPYIOBAHHS.

[TpodunakTrueckne MepONpUsITUS TPEICTABIECHbI B Ta0IUIE 3.
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IIpodunakTryeckne MEPONPUATHS

Tabmuna 3

Pexomennyemas .
TexHuueckne cpeacTaa IIpopuiakrnyeckoe MeponpusiTue JleiicTBHs IpU 0OHAPYKEHHH HEHCIIPABHOCTH
NMEePUOANYHOCTH
ABTOMaTH4ECKHE BusyanbHbIi 0ocMOTP. 1 pa3 B kBaptan | IIpn oOHapy>xeHHN HEHCHPABHOCTU ITPOU3BECTH
BBIKJIIOYATEIH He nomkHO OBbITh JedopManuu KOpIyca, M3MEHEHHUS 3aMeHy amnmapara
LBeTa M OIUIABJICHUS H30JALHUU IPOBOJOB, CIEIOB
neperpesa (H3MEHEHHUS [[BETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBHS  MapaMETpPOB  almapara,
YKa3aHHOW B MapKUMpPOBKE HapameTpaM JJIEKTPUYECKOM
CeTH TI0 HAaNPSUKEHUIO U TOKY.
[TpoBepka paboToCIIOCOOHOCTH.
VYerpoiictBa 3amuTH | BusyanbHbII 0CMOTD. 1 pa3 B kBaptan | [Ipu oOHapyKeHHH HEHMCIPABHOCTH MPOU3BECTH

nuddepeHnanbHOTO TOKa

He nmomkHo ObITh Aedopmanuu Kopiyca, M3MEHEHUs
LBETa M OIUIABJICHUS W30JALHHA IPOBOJOB, CIEIO0B
neperpeBa (M3MEHEHUSI 11BETa) KOHTAKTOB.

IlpoBepka  COOTBETCTBHSI ~ MApaMETpPOB  arlIapara,
YKa3aHHOW B MapKHPOBKE IapamMeTpaM 3JICKTPUYECKOM
CeTH MO HAMpsHKeHUI0, TOKY, AudepeHirnaIbHOMY
TOKY.

[IpoBepka pabOTOCIOCOOHOCTH C IMOMOIIBIO KHOIKA
«Tect». [lpn HaxaTHu Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO cpaboTarTs.

3aMEHY YCTpPOHCTBa

VYerpoiicTBa  3alUTBHl  OT
JIyTOBOTO po0ost
(uckpenms)

BusyanbHbIi 0cMOTP.

He nomxHO OBITH nedopManuu KOpIyca, M3MEHEHUS
LBETa M OIUIABJICHUS H30JALUHA IPOBOJOB, CIEIO0B
neperpesa (M3MEHEHHUS [[BETa) KOHTAKTOB.

IlpoBepka  COOTBETCTBHSI ~ [ApaMETpOB  arlapara,
YKa3aHHOH B MapKHPOBKE IapamMeTpaM 3JIEKTPUUECKOM
CETH IO HANpPSHKEHUIO, TOKY.

[TpoBepka pabOTOCIOCOOHOCTH C MOMOIIBID KHOIKA

1 pa3 B kBapTain

IIpu oOHapy)KeHUM HEMCIPABHOCTH IPOM3BECTH
3aMeHYy YCTpOHCTBa
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TexHnuyeckue cpeacTBa

IIpodnirakTuyeckoe MeponpusiTue

Pexomennyemas
MEePUOANIHOCTH

JleiicTBHsi IpH 0OHAPYKEHHH HEHCNIPABHOCTH

«TecT» wWIM THpPH TNOMOLIM TECTOBOTO YCTPOHCTBA,
BXOJSILIIET0 B KOMIUIGKT IMOCTaBKH. [Ipu Haxkatuum Ha
KHONKY «TecT» ycTpoWcTBO NOKHO cpabotarts. Ilpm
BKJIIFOYCHHH  TECTOBOTO  YCTpOIicTBAa B  PO3ETKY
3aIIMIIAEMO#l LIENN YCTPOMCTBO IOJKHO cpaboTaTh.

VYerpoiictBa  3ammuThl - 0T | BusyanbHblil ocMOTp. 1 pa3 B kBaptan | IIpu oOHapy>xeHMN HEHCIPABHOCTU MTPOU3BECTH
NepeHanpsKeHUs He nomxHo ObITH JedopManuu KopIyca, M3MEHEHUs 3aMeHy ycTpoiicTsa

LBETa M OIUIABJIEHUS WH30JALHUU IPOBOJOB, CIEIOB

neperpeBa (H3MEHEHHUS [[BETA) KOHTAKTOB.

IlpoBepka  COOTBETCTBHSI ~ MApaMeTpOB  ammapara,

YKa3aHHOH B MapKHPOBKE IapaMeTpaM OJIEKTPUUECKOM

CETH M0 HANPSHKEHHUIO, TOKY.

TepMoMHIUKATOPHI BusyanbHb1i 0cMOTP. 1 pa3 B kBaptan | [Ipu oOHapyXeHHU MEXaHUYEeCKHX

OTCyTCTBHE MEXaHHMUYECKHX TTOBPEXICHHMN. MOBPEXKIEHUI WU HCTEUCHUS cpoka

[TpoBepka CpOKOB IKCIUTyaTallMUd TEPMOUHAUKATOPOB B 9KCIUTyaTaluu MIPOU3BECTH 3aMeHy

COOTBETCTBHH C IOKyMEHTAlUEeH M3rOTOBUTEIIS. TEPMOUHIUKATOPA.

OT1cyTcTBHE U3MEHEHHS LIBETA TEPMOUHIUKATOPOB. B ciryqae HU3MEHEHUs 1BeTa
TEPMOMHIUKATOPAIPOU3BECTH  AeHCTBUSA 110
pazmeny 4.3  HacTOSIIMX  METOAMYECKHX
peKOMEHJaluui.

TepmocucTeMbl BusyanbHslit ocMOTp. 1 pa3 B kBapran | Ilpu oOHapyXeHUN MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX ITOBPEXKICHUI JaTYNKOB. HOBPEKACHUI iinii UCTEUCHUs cpoka

IlpoBepka  CpOKOB  OKCIUIyaTallMd  JaTYMKOB B 9KCIUTyaTallMU ITPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBHH C IOKyMEHTALUEeH M3rOTOBUTEIIS.

OrtcyTcTBHE W3MEHEHUS BeTa OIIABIIEHUH,

nedopmarmu.

TennoBu3nOHHAs [Ipoussectu TETJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazas | Ilo pe3ynbTaTam TEIJIOBU3UOHHOTO
JMarHOCTHKA 9KCILTyaTUPyEMOTO 9NIEKTPOOOOPyaOBAHUS B roJ 00ce10BaHUs COCTABIISIETCS TPOTOKOIL.

cooTBeTCTBHH ¢ [6] wmm apyroit arrecToBaHHON
METOANKON TEIUIOBU3NOHHON JHAarHOCTHKU.

TIpOTOKON [OIKEH COAEP:KATh  CIICAYIOILYO
HHPOPMAIIHIO:
- HaWMCHOBaHHEC U

azpec  OpraHu3aluy-
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TexHnuyeckue cpeacTBa

IIpodnirakTuyeckoe MeponpusiTue

Pexomennyemas
MEePUOANIHOCTH

JleiicTBHsi IpH 0OHAPYKEHHH HEHCNIPABHOCTH

HCIOJIHHUTEIS;

- HOMEp JHMLICH3UM ¥ aKKpeIuTauuu Ha
NpOBEJCHHE JaHHOTO BHAA paboT C yKazaHHEM
JaThl  BBIJAYM, PETUCTPAIIMOHHOTO HOMEpa,
HaMMEHOBAHMUsI OpraHa BbIJABILIETO JIULEH3HIO U
MIPOBO/IMBIIIETO aKKpEIMTALIUIO, cpoka
IEHCTBUSL,

- HOMEp OT4era, HOMep HK3eMIULsIpa M Jary
(cpoku) mpoBeIeHHUST PabOTH;

- HaMMEHOBAaHHWE O0O0CJIE0BAaHHOIO O0BEKTa U

€ero ajpec;

- CNHCOK WCIOJHUTENEH ¢  yKasaHHeM
KBanu()UKALUH;

- HepeyeHb cpencTB nU3MepeHui

UCIIOJIb30BAaHHBIX ~ IpH  OOCIENOBaHUH, C
yKa3aHHEM JIaThl IOBEPKH;

- menb obcnenoBanus (ONpeneseHe MOXapHOit
OMAacHOCTH) ¥ 00BEKTHI 00cIenoBanus (yKa3aTh
KaKoe 3NEKTPO0OOPYyAOBaHIE 3IaHUs
MOJ/IBEPTrasioch 00CIIEIOBAHHUIO);

- XapakKTEePHCTUKH OOGBEKTOB 0OCIICIOBAHHS
(cocTosiHue 3JIEKTPOOOOPYIOBaAHHS,
HAINpsDKEHUE, TOK HArPy3KH U T.11.);

- pesymbrathl  oOciemoBaHHsi  (CTemeHb
ne(heKTHOCTH (moxapHo#t OIMAacHOCTH),
TEPMOTPAaMMBI W COOTBETCTBYIOLIHE UM
(dotouzobpaxenus, Cnucok AeEKTOB MO
CTETICHH MX TTOKAPHON OMACHOCTH).
CopepixaHue MPOTOKOJIAa MOXKET JOMOJIHATHCS B
3aBUCHMOCTH OT 00CIIe/lyeMOro 00beKTa.
PasBuBmmecss  nedektsl M edeKThl  Ha
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TexHnuyeckue cpeacTBa

IIpodnirakTuyeckoe MeponpusiTue

Pexomennyemas
MEePUOANIHOCTH

JleiicTBHsi IpH 0OHAPYKEHHH HEHCNIPABHOCTH

HAYaIbHON CTagui pasBUTHS PEKOMEHIOBAHO
YCTPaHATh B XOAE IUIAHOBOTO OTKITFOUEHHS
UEKTPOOOOPYJOBAHUSL.

B ciydae oOHapyXeHHs 30HBI C aHOMAaJbHBIM
[0)KAPOOIIACHBIM IOBBIIIICHHEM TEMIIEPATypPhI
NpoM3BeCTH  JeiicTBus 1o  pasgeny 4.3
HACTOSIIMX METOANYECKAUX PEKOMEHIALHN.

OKcIutyaTupyemble
3JIEKTPOTIPUOOPEI
9IIEKTPOYCTAaHOBOUYHbIE
H31eIHs

Buzyansnerit OCMOTp 3IEKTPOIpUOOpOB u
9JIEeKTPOYCTAHOBOYHBIX ~ M3JENHH  (DIEKTPHYECKUX
PO3eToK).

He momkuo ObITh medopMmanuu Kopiryca, M3MEHEHUS
[BeTa W OIUIABJICHHS HM3OJSIUH MPOBOJOB WM MIHYPOB
NWTAaHHA, CJIENOB IieperpeBa (M3MCHEHHS  IIBETA)
KOHTAaKTOB.

He nomkHO OBITH MOBPEXKACHUS H30JISALMU THTAFOLIMX
IIPOBOJIOB U IIHYPOB MUTAHHUS.

Po3eTkn mOMKHBI OBITH HAAEKHO 3aKPEIUICHBI, HE
JNIOJDKHBI ~ MMETh ~ OIUIABJCHHMA M MEXaHUYEeCKHX
MIOBPEXKICHUIL.

IIpoBepka COOTBETCTBHS MapaMeTPOB 3JIEKTPONpPHOOpA,
YKa3aHHOH B MapKUpPOBKE IapameTpaM JIEKTPUYECKOM
CETH 110 HAIPSHKEHHIO U TOKY.

Hcnonp30BaTh ANMEKTPONPUOOpP MO HA3HAYCHUIO B
COOTBETCTBUU C MHCTPYKLHKEH MO IKCILTyaTaluu.

Ilepen xaxabmM
BKJIIOUYCHUEM
3JIEKTpOIpudopa
U BO BpeMst
9KCIUTyaTaluu

Ilpn oOHapy)KEHHH HEHCIPABHOCTH BBIBECTH
pubOop U3 IKCIUTyaTalHH.

ITpon3BeCTH PEMOHT WITH 3aMEHY HEHCIIPABHOTO
3NMEKTPOOOOPYIOBAHUSL.
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3.3. JeiictBuss mnpu  OOHApY:KeHHMM  aBapUHOI0  pe:KUMa B
3JIEKTPO00OPY10BAHUM

ABapuiHBIN peKUM pabOTHI IKCILTYaTHPYEMOTO AJIEKTPOOOOPYIOBAHUS MOMKET
MPOSIBJISITHCS B BUJIE CPAOOTKHU amnmapaTroB 3JIEKTPUUYECKON 3aIIUThI CETH, U3MEHEHUS
[[BETa TEPMOUHJUKATOPOB, OOHAPY>KEHUS 30H AHOMAJHLHOTO HarpeBa 3JEMEHTOB
AIEKTPOOOOPYIOBAHUS TPU TEIUIOBU3MOHHOW JMArHOCTHKE, CPaOOTKU JaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuiiHOM pexkume paboThl AIEKTponpudopa MOKET
TOBOPUTH TOSIBJICHUE HA €r0 MOBEPXHOCTH, IIHYPE U BUJIKH MUTAHUS OIUIABICHHIA,
nedhopManuu KOprnyca, BOSHUKHOBEHUU MpU pabOTe HEXApaKTEPHOTO LIyMa U 3amaxa
TUIABALLENCS U30JISILIHH.

[Ipu3Haku aBapuiHOTO peKuMa pabOThI JIEKTPOOOOPYIOBAHUS U JEUCTBUS MPU

UX OOHapyKEHUU MpeACTaBICHbI B TabauIe 4.
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Tabnuua 4
[Tpu3HaKy aBapuitHOTO pexKrUMa paboTHI NEKTPOOOOPYIOBAHMS U ACHCTBUS NIPU UX 0OHAPYKEHUU
IIpusnak aBapuiiHOro pe:kuma Bosmosknasi npuYHHA Pexomenayembie qeiicTBust
CpaboTan aBTOMAaTHUECKUIN BBIKITFOYATENb KopoTkoe 3aMbikanne B IIETIH. Oram 1.
[leperpys3ka B memnmu. - YCTAHOBUTH KAKOM THII ammapara 3aiuThl cpaboTan (aBTOMaTHYECKHI
BBIKJIIOYATENb, ~ YCTPOICTBO  3amuThl  AUGPEPCHIHAIBPHOIO  TOKA,

Cpabotaio YCTPOMCTBO
nuddepeHnanbHOTO TOKa

3aIIUTHI

Vr1euka Toka.

CpaboTano  ycrpoiictBo  3amuTbl ot | Jlyrosoit

JyroBOro mpoGost (MCKpeHust) npo6oii(rmociie0BaTeNbHBIHI,
napajuielbHbli, HA 3eMIII0) WM
UCKpEHHE.

CpaboTano  ycrpoiictBo  3amuThl  OT | [lepenanpl HaNpsOKEHHs

HepeHanpspKeHUst

YCTPOHCTBO 3alIUThl OT IEPEHANpPSIKEHUs, YCTPOHCTBO 3alIUTHl OT
JyroBOro 1po6osi (MCKpeHHs)) WM M0 KAKOMY KaHaly MHPOU30IIII0
cpabaTbIBaHUe, €ClM NPUOOP KOMOMHUPOBAHHBIH, T.€. 00BbEAUHSET B cebe
7Ba 1 0oJiee THUIA 3alUTHI;

- YCTaHOBUTbH OOCTOSITENBCTBA IIPU KOTOPBIX MPOHM3OIITO OTKIIOUEHHE.
YT0 MpOHM30LUIO MpeA OTKIIOYeHHEM (HOIKIIOYCHHE HIM OTKIIOYCHUE
HOTpeOHTENs, MEpILaHHEe CBETa, aHOMallbHas paboTa 3JIEKTPOIpHOOPOB U
1.11.)? Kakue Harpysku ObutH MOAKIIOUCHBI U ObutM B pabote? Korma u
CKOJIBKO pa3 cpabaThbIBajIM arapaThl 3alUThI?

- MPOBECTH BU3YalbHBIf OCMOTp 3IeKTpooGopymoBaHus (LIHYPBI
IUTAaHWUSA,  PO3ETKH,  BBIKJIIOYATENH,  KOHTAKTHBIE  COCUHEHHS,
COCIMHUTENIBHBIC KOPOOKH, 3JIEKTPONpHOOpH]) Ha HAIMYMe BHIUMBIX
HOBpeXICHNN (M3MCHCHHE LBETa WM OIUIABICHUE W30JLLMH, CIIC/BI
TEPMHMYECKOTO BO3JIEHCTBUSI B pe3ylbTare KOPOTKOTO —3aMbIKaHMS,
HCKPEHUsI, IEPEerpy30K);

- €CIM TIpU BU3YaJIBHOM OCMOTpE OOHApy)KEHBI IIOBPEXICHUS, TO

HEOOXOOUMO TPUCTYIIUTh K YCTPAaHEHHI0 IPHUYHH  BBIIBICHHBIX
MOBPEKIAECHUH u peMOHTY (3amene) MOBPEXIEHHOTO
3JIEKTPOOOOPYAOBAHNS;

- eCclIU IPH BH3YaJbHOM OCMOTPE NOBDPEKJCHHS HE OOHApYKEHBI, TO
HEeo0X0JUMO HpeiiTH K ramy 2.

Otan 2.

ITpoBepuTh HaIEKAILYIO pabOTy ammapara 3aluThL.

- Ui yCTPOWCTBA 3AIUTHI OT MEPEHANPSDKEHHS H3MEPHTh 3HAUYCHHE
HanpsbKeHust nuTaroueil cerd. Eciu 3HadYeHHe MUTAIOIIEro HAMpPSDKEHHS
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I[pusHak aBapuiiHOro pe:xumMa

Bo3Mmo:kHasi NpUYMHA

Pexomenayemble geficTBHs

CEeTH BBIXOAWT 3a AMAla30H YCTaBKU ammapara (HMKEe HIDKHEro mpeaerna
WK BBIIIE BEPXHEro), TO mpobiema B ceTd. Eciii 3HaYCHHE MUTAIOLIEro
HAIPSDKCHAS. CETH JIGKUT B JHANA30HE YCTABKH, TO Aamliapar 3alliThl
HEHUCIIPABEH U €ro HeOOXOMMO 3aMEHHTD;

- JUIsl YCTPOMCTBA 3aUThl U PEPEHIIHAIBHOTO TOKa B COOTBETCTBUU
co crangapramu [7, 8] B KOHCTPYKIMH JOJDKHO OBITH MPEIYCMOTPEHO
TECTOBOE YCTPOWCTBO (KHOMKA), KOTOpOE O0OECeYnBacT MPOBEPKY
paboTocrocoOHOCTH anmapara. Taxke MOXHO MIPOBEPHUTH
paboTOCIIOCOOHOCTh YCTPOWCTBA C TMOMOMUIBIO IPHOOPOB IPOBEPKH U
M3MEpeHHsT TAapaMETPOB YCTPOWCTB 3alMTHOTO OTKIFOUYeHHs. Eciu
anmnapar 3alMThl HeUCIIPABEH, ero HEOOXOAUMO 3aMEHHTh.

- Ui YCTPOMCTBA 3amUThl OT JYroBOro Mmpo0osi MPOBEPUTH
paboTOCOCOGHOCTh ammapaTa B COOTBETCTBUM C MHCTPYKLMEH 3aBoja-
nsrotosutens. Hanpumep, ¢ IOMOIIBIO TECTOBOTO YCTPOUCTBA, BXOAAIIETO
B KOMIUTCKT MOCTaBKH MPUOOpA, MPH MOMOIIM TECTOBOI KHOMKH H T.H.
Ecui anmapar 3amiuThl HSUCIIPABEH, ero He0OX0IMMO 3aMCHHTb.

- JUISl @aBTOMATHYECKOTO BBIKIIIOYATEIIS] IIPOBEPUTH pabOTOCIIOCOOHOCTh
MexXaHHM3Ma pacleruieHus. B3BecTH aBTOMAaTHYECKHI BBIKIIOUATENb PyKOH
U TOCIe OTKIOYHTH €ro. IIph OTKIIFOYEHHH JODKEH OBITh CIIBIICH
XapaKTePHbIH IIETYOK.

Ecnu anmapaTsl 3JEKTPUYECKOM 3alUTHl HCIPABHBI, TO HEOOXOIMMO
nepeiTy K dTamy 3.

Oran 3.

IpoBepka MPHUCOEANHEHHBIX HATPY30K (JIEKTPOIPHGOPOB).

- OPHCOCIMHATH K OJICKTPUYECKOW [EMH MOOYEepPeAHO MO OJHON
HarpysKe, KOHTPOJIMPYsl cpabaThIBaHHs aIllIapaTOB 3allUThI;

- OpH BBHISBICHHH HArpy3KHd, BbI3bIBarolLIcH cpabaTeiBaHHE ammapara
3aIUTHI, BBIBECTH HATPY3KY U3 SKCILTyaTAIUH.

Pe3ynbraTsl IPOBEPKH, a TAKKE BCE MPOBEACHHBIC MPODILTAKTHIECCKUC
U PEMOHTHbIE pabOThI JOJKHBI ObITh 3aQUKCHPOBAHBI B )KypHAJIE.
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I[pusHak aBapuiiHOro pe:xumMa

Bo3Mmo:kHasi NpUYMHA

Pexomenayemble geficTBHs

TepMOMHIUKATOP U3MEHUI IIBET

[leperpys3ka memnmu.
[110X0# KOHTAKT.

- BeiBecTH 351€KTpOOGOPYIOBaHUE U3 IKCILTYATALIH;

- YCTaHOBHTH OOCTOSTENBCTBA, NMPH KOTOPBIX MPOU3OIIET MEPErpeB
(kaKue Harpy3Ku OBUTH TIOKIIOYEHBI 1 ObLTH B paboTe, P BO3MOKHOCTH
H3MEPHTH MPOTEKAOIIHI TOK C HENBIO BBIABICHUS IIEPETPY3KH).

- MPOBECTH BHU3YaJbHBI OCMOTp 3JIEKTPOOOOPYIOBAHHS, HA KOTOPBIH
HAHECEH TEPMOMHIMKATOD HA HAJIMYME BHIUMBIX  IIOBPEKICHHMN
(M3MEHEHHE [BeTa WM OIUIABJICHHE H3O0JSLUM, CICABl TEPMUYECKOrO
BO3ICHCTBHS B  pe3ynbTare KOPOTKOTO  3aMBIKAaHHS,  HMCKPEHUS,
[EPErPY30K);

- €CIOHM TIPU BU3YalbHOM OCMOTpE OOHAPYKEHBI MOBPEXICHUS, TO
HEOOXOMMMO  TPUCTYIIUTH K  YCTPAHCHHWIO TPUYMH  BBISBICHHBIX
MOBPEKICHUN u PEMOHTY (3amene) MOBPEXICHHOTO
3JIEKTPOOOOPYAOBAHUS,

- eclu NP BH3YaJbHOM OCMOTpPE MOBPEKACHHS HE OOHapyKEHBI —
MPOBECTH OLCHKY €r0 COCTOSHHS M BBIONHATH MPOPUIAKTHIECKHIE
paboTsi;

- YIAUTH CTaphIil TEPMOUHIUKATOP U HAHECTH HOBBIH.

B kypHanme ykasarh JaTy OOHApyXKEHUSI TEperpeBa, IPUYHHY,
NpOBEICHHbIE PaboThl (PEMOHT, 3aMeHa, TMPODHIAKTHYECKHE PabOTHI),
ATy HAHECEHWs HOBOTO TEPMOMHIMKATOPA, COCTOSHHE  HOBOTO
TEPMOMHAUKATOPA (LBET, FPayHPOBKA U.T.IL.).

Iony4en cursay moxxapHoW ONACHOCTH OT
TEPMOCUCTEMbBI

Ieperpyska.
I110Xx0M KOHTAKT.

B ciiydae mostydeHus CUrHaiia o reperpese:

- YCTaHOBHUTBH MECTO, /e TPOHU30IILIO CpabaThIBaHUE AAaTUUKA;

- 3adukcHpoBaTh B IKypHale BpeMs, MECTO W HAUMCHOBAaHHE
3JIEKTPOOOOPYAOBAHNS, HA KOTOPOM MPOH30IILIO CpabaThIBAHUE;

- TPOM3BECTH OCMOTP O0O0OpYyIOBaHHs, IO HpPHYMHE KOTOPOTrO
[POU30ILIO CpabaThIBAHHE CUCTEMBI,

- MO pe3yjibTartaM OCMOTpa, B CJydae BBISBJICHUS HEUCIIPABHOCTH,
[POBECTH  PEMOHT, TEXHHYECKOe  OOCIy)KMBaHHE WJIH  3aMEHY
2JIEKTPOOOOPYAOBAHUS,
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I[pusHak aBapuiiHOro pe:xumMa

Bo3Mmo:kHasi NpUYMHA

Pexomenayemble geficTBHs

- IpH HEOOXOTUMOCTH 3aMEHHTH JATUMK C COOTBETCTBYIOIIEH OTMETKOM
B JKypHaJe.

IIpu IPOBEICHUH TEIIOBU3UOHHOM
IUATHOCTUKUA  OOHApy)XCeH  aHOMAJbHBIH
Harpes 3JIeMeHTa eKTPOoOOPyI0BaHUS

Ieperpyska.
ITnoxoi KOHTAKT.

Ilpn  oOHapyeHMH  aBapMHHOrO  MHOXKapoomacHoro  nedexra
9NIEKTPOOOOpYIOBaHHE  HEOOXOAMMO  HEMEUVIHHO  BBIBECTH M3
9KCIUTyaTallui ¥ IPOBECTH PEMOHTHbBIE PAabOTHI.

IMocne ycrpaHeHus HEUCHPAaBHOCTEH, NPHUBEAIIMX K BO3HUKHOBEHUIO
nedexTa, PEKOMEHIYeTCS IIPOBECTH IOBTOPHOE  TEIIOBH3HOHHOE
o0cie10BaHue JAHHOTO 00bEeKTa.

Pe3ynbTaThl HIOBTOPHON MArHOCTUKH 3aHECTH B IIPOTOKOJI C yKa3aHHEM
MIPOBEICHHBIX PEMOHTHO-IPO(DUIAKTHYECKUX paboT.

Pexomennyercs MIPOBOAUTH BHEIJIAHOBYIO
JIMAarHOCTUKY OTHETBbHBIX 3JIEMEHTOB  JJIEKTPOOOOPYIOBAHUS
KaXJIOTO X PEMOHTA MM 3aMEHBL

Pe3ynbraThl BHEIUIAHOBOW JIMArHOCTHKM 3aHOCATCS B IPOTOKON C
yKa3aHHEeM IPUYMHbI 00C/IeI0BaHUSL.

TCIJIOBU3UOHHYIO
IociIe

Ilpu paGore >IeKTpUYEecKOro mpubdopa
Ha0JIfoJaeTcsl He XapaKTepHBIN IIyM, 3arax
uIaBsieiics H30IALHH.

[Mepenaapl HANPSHKEHUS.
Hapymenne
9KCIUTyaTalHH.
Heucnpashoctb
3eKTponpudopa

TIpaBHI

OTKJIIOUUTD HIEKTPOIPHOOP OT CETH.

OcMoTpers TpudOp Ha HATM4YWEe HEHCIpaBHOCTEH (OIUIABICHHE WIN
MTOBPEXK/ICHHE H30JISIMU IHUTAIOIIETo IIHYpa, jAedopManus Kopryca U
T.JL.).

[Tpu oOHapy)KeHNH HEUCIIPABHOCTH BBIBECTH NPUOOP M3 IKCILTyaTALUH.

[Ipou3sBecTr peMOHT HJIM 3aMeHY IpUoopa.
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3aKJII0YeHHUe

J171st TOBBITIIEHUST YPOBHS MOKAPHON 0€30MaCHOCTH 00BEKTOB KHUJIOTO CEKTOpa U
OOIIIECTBEHHBIX 3/IaHUN HEOOXOJAMMO IMPOBEJICHUE MEPOIPHUATHHA MO MPOPIIAKTUKE
MOXKapOB OT JJIEKTPOOOOPYIOBaHUS Ha OCHOBE COBPEMEHHBIX BO3MOKHOCTEH
BEJICHUS MOHUTOPHHTA COCTOSIHMS IIOKapHOW O€30MacHOCTH, SKCIUTyaTHPYEMOTO
AIEKTPOOOOPYI0BAHUSI.

K HUM OTHOCHTCS CHUCTEMATHYCCKUH MOHHTOPHHI TOXKapHOW O€30MMacHOCTH
OKCILTyaTHPYEMOTO DJICKTPOOOOPYIOBAHUS JKUIBIX W OOIIECTBEHHBIX 3JaHUN C
MPUMEHEHUEM COBPEMEHHBIX TEXHUYECKHX CPEJICTB, a MMEHHO TEIIOBH3MOHHAS
JTMATHOCTUKA, TIPUMCHCHHE TEPMOWHIMKATOPOB IS BBISBICHUS aBapPUHHBIX
YYaCTKOB AJIEKTPOYCTAHOBOK. Takke HEOOXOIUMO BHENPATH B MIMPOKYIO MPAKTUKY
HOBBIC aIMapaThl 3alIUTHI SJIEKTPUICCKUX CETEH — YCTPOMCTB 3alUTHI OT JYyTrOBOTO
po0os U MepeHANPSIKCHUS.

C 1menpl0 TOBBINICHHS TIOKApHOM  0OE30MaCHOCTH  DKCIUTYaTUPYEMOTO
AIEKTPOOOOPYIOBAHMS JKUJIBIX W OOIIECTBEHHBIX 3AaHUN, TPOPUIAKTUYECKUM
OCMOTpaM JIOJKHBI TIOJIBEPraThCsl BCE AJIEMEHTBI AJICKTPOYCTaHOBOK.

Meton npOoQHUIAKTHKU JIOJDKEH BBIOMpPAThCS HUCXOIS M3 TEXHUYCECKHUX
BO3MOXKHOCTEH, yn00CTBa BEJACHUS OCMOTPOB U 0OE€30MACHOCTH OOCITYKHUBAIOIIETO
nepcoHana. Bo3MOXHO TNpPUMEHEHHE pa3HbIX METOJIOB HAa OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH U YCJIOBHH dKCIUTYaTaIUH.

CoueTaHre HECKOIBKUX METOJI0OB MPO(UIAKTUKH T03BOJIsIET Oosee 3P (PeKTUBHO
MPOBOJIUTH MPOPUIAKTUKY MOKAPHOU 0€30MACHOCTH AJIEKTPOOOOPYTOBAHUS KHUIBIX
1 OOILIECTBEHHBIX 3JJaHU.

[IpumeHsiss COBOKYMHOCTh Pa3IUYHBIX METOJOB MOXKHO TIOCTPOUTH CHUCTEMY
MOHUTOPUHTA ¥ TNPOGUIAKTUKH TIOKapHOW OE30MaCHOCTH HKCILTyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS, OTPAXKAIOUIYI0 COCTOSIHHE TOXKapHOW  0e30MacHOCTH

AJIEKTPOYCTAHOBOK U MO3BOJISIOLIYIO OCYLIECTBIISTh €0 MPO(YUIAKTUKY .
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[Ipunoxenue

Onucanne TeXHMYECKUX CPeACTB NMpPeaynpekaeHus U NPoPUIaKTUKHU
M0KAPOB OT JIEKTPOOOOPYA0BAHUS

ABTOMaTH4YecKHne BhIKjI4YaTenu (AB)

ABTOMAaTHYCCKUH BBIKJIIOYATENIb WJIMIPOINE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIlMOHHBIH ammapar, mpeIHa3HauYeHHbBIN /IS 3aIUThI JJICKTPHUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKAHHI U TIEPErpy30K.

ABTOMaTHYECKUE BBIKIIOYATEIHN OBIBAIOT C DJIIEKTPOMATHUTHBIM PACICITUTEIICM
3alIUINAIONIAM  JJICKTPHYECKYI0  IIeMb  OT  KOPOTKOTO  3aMbIKaHHS |
KOMOMHHPOBAHHBIM PACIENUTENIEM — KOTJIa JOMOJHUTEIBHO C AJICKTPOMArHUTHBIM

pacuciuTCiicM IMPHUMCHACTCA TEILIOBOM paCHGHI/ITeHB,SaH_II/IIHaIOHII/Iﬁ Ocibp  OT

Ieperpy3Ku.
6
10 3

12

2

1, 2 — BUHTOBBIC KJIEMMBI JUIs TIOAKITIOUEHHS;3 - TIOABIKHBIH KOHTAKT; 4 — HEMOJBM)KHBINA KOHTAKT;
5 - nmyroracutenbHas kamepa; 6 - THOKHU MPOBOJHUK (MPUMEHSECTCS ISl COSJAUHCHUS MOIBIKHBIX
YJacTell aBTOMATHYECKOTO BBIKIIOYATENs); 7 - KaTyllKa 3JIEKTPOMAarHUTHOTO pacuenurens; 8 -
CepACYHHK AJIEKTPOMArHUTHOTO pacrenurens, 9 - TETIJIOBON pacrenuTenb
(oumeraumueckasimiactiana); 10 - mexanmsm pacuenurens; 11 - pykostka ynpasieHws; 12 -
¢ukcatop (s kperienus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.¥YcrpoiictBo AB ¢ KOMOMHHUPOBAHHBIM paCLIETIUTENIEM
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B cootBercTBum ¢ TpeboBanusamu riaasel 3.11TYD, CIT 256.1325800.2016, CII
31-110-2003 OBITOBBIC DJEKTPOCETH JOJDKHBI OBITh 3aIMIIEHBI OT KOPOTKHX
3aMbIKaHUW M Teperpy3ku. lloaToMy uisi 3aliMTBI AJIEKTPONPOBOAKHU KHWIBIX U
OOIIECTBEHHBIX 31aHUI Cleayer PUMEHATH aBTOMAThI c
KOMOMHHPOBAHHBIMPACIICITUTEIIEM.

B aBTOMaTHueckoM BBIKIIFOYATEIIE, 3a 3aIIUTY IEMU OT KOPOTKUX 3aMbIKaHUN
OTBEYAET AJICKTPOMArHUTHhINpaciienuresb. OH COCTOUT M3 KaTYIIKU C HAXOISIIUMCS
B €€ IIEHTPE CEpJICYHUKOM, YCTAHOBJICHHBIM Ha CIEHHAIBHOU TMPYKUHE.
B HopmanbHOM  pexxume — pabOThLTOK,IPOXOJsl MO  KaTyIIKe  CO3JaeT
ANIEKTPOMArHUTHOE T0JE€ KOTOPOE MPUTATUBACT CEPACYHUK BHYTPh KaTYIIKHU.
Cusibl  3TOr0  AIEKTPOMArHUTHOTO MOJs HEAOCTAaTOYHO YTOOBI  MPEOJOJETh
CONPOTHUBIICHHE MPYKUHBI, HA KOTOPOM YCTAaHOBIIEH cepaeuHuk.llpu kopoTkom
3aMBIKAHUHM TOK B 3JIEKTPUYECKOM L€ MTHOBEHHO BO3PACTaeT IO BEIUYUHBI B
HECKOJILKO pa3 TMpEeBBIIIAIONICH HOMUHAIBHBIA TOK AB, 3TOT TOK KOPOTKOIO
3aMBIKaHUS, TPOXOJAsS MO KATYLIKE 3JIEKTPOMArHUTHOTO PACUEHUTEN YBEIMYUBACT
AIIEKTPOMArHUTHOE TI0JIE BO3JICUCTBYIOIIEE HA CEPACUHMK 0 TAKOW BEIUYHHBI, YTO
€ro CUJIbl BTATMBAHUS XBaTaeT Ha TO UTO ObI MPEOJI0JIETh COMNPOTUBIICHNE TIPY>KUHBI,
nepeMenasch BHYTPbh KaTYIIKA CEPACYHUK pa3MbIKaeT TMOJBWKHBIA KOHTAKT
aBTOMATHUYECKOTO BBIKJIFOYATES, obecTounBas
1eMb. JEKTPOMArHUTHBINPACIENUTENb OTKIIOUAeT AJIEKTPUUYECKYIO IIelb 3a J0JU
CEKYH/IbI.

3amuTy OAJIEKTPUYECKOM Lenu OT Neperpy3ku oOecrnedurBaeT TEeIIoBOM
pacuenuTellb aBTOMaTUYECKOTO BBIKITIOYATEIS.

[leperpyska MOXET BO3HUKHYTb npu BKJIIOYEHUU B CeTh
AIEKTPOOOOPYI0BaHHUS OOIIEH MOIIHOCTHIO MPEBBIMIAIONICH AOMYCTUMYIO HATrPYy3Ky
IUISL TAHHOM CETH, YTO B CBOKO OYEpENlb MOXKET NMPUBECTH K MEPETPEBY MPOBOIOB
Pa3pyIICHUIO U30JISIITUN JIEKTPOIPOBOJIKH U BO3SHUKHOBEHUIO TI0Kapa.

TemnnoBo#l pacuenuTenb MPEACTaBIsIeT CO00M OMMETAUIMYECKYIO IJIACTUHY,
T.€. OH COCTOMT U3 JBYX CHASHHBIX IJIACTUH M3TOTOBJICHHBIX M3 Pa3HBIX METAJUIOB,
UMEIOIUX pa3HbId KOA()PUIIMEHT pacliupeHus: IpH Harpese.

[Ipy npoxoxxJeHuH Mo OUMETANIMYECKON IMIIACTHHE TOKa MPEBBIIIAIOIIETO

HOMUWHAIBHBIA TOK AB macTuHa HarpeBaeTcsi, MpU 3TOM OJWH METAaJI PACIIUPICTCS
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ObIcTpee Jpyroro.2To MNPUBOAUT K HCKPUBICHUIO OWMETA/UIMYECKON TIIACTHUHBI.
[IpunckpuBieHH OHA BO3JEMCTBYET HA MEXaHU3M pPaCUENUTENs, KOTOPBIM
Pa3MBbIKAET MOABUKHBINA KOHTAKT.

Bpemsi cpabaTbiBaHMsI TEIJIOBOTO PACIHENUTENs] 3aBUCUT OT BEJITUYHHBI
MPEBBIIICHUS MPOTEKAIONIETO B LIEMUTOKaHad HOMHUHAIbHBIMTOKOMAB.Uem Gombiie
ATO MPEBBILICHUE, TEM ObICTpee cpaboTaeTpacIeUTENb.

Toku ycTaBOK aBTOMATHYECKHX BBIKJIIOUATENEH, CIyKalUX ISl 3allUuThl
OTJICJIbHBIX YYAaCTKOB CETH, CJIEAYeT BbIOMPATH MO BO3MOKHOCTH HAaUMEHBIIUMU I10
pacyeTHbBIM  TOKaM  3TUX  yYacTKOB  WJIM 1O  HOMHUHAJIBHBIM  TOKaM
ANEKTPONPUEMHUKOB, HO TakK, 4YTOObl ammapaThl 3allldThl HE OTKJIIOYaiu
DJICKTPOYCTAHOBKU TP KPATKOBPEMEHHBIX Meperpy3kax (IMyCKOBBIC TOKH, IHKH
TEXHOJIOTHYECKUX HArPy30K, TOKH IPU CAMO3AITyCKe | T. I1.).

Crnenyet oOpamjaTh BHUIMaHUE HA MAPKUPOBKY U XapakTepuctuku AB.

B mMapkupoBKke yKa3bIBarOTCS:

- MOJIENIb aBTOMATHUYECKOT'O BBIKIKOUYATETIS;

- HOMUHAJIbHBIN TOK - MAKCUMAaJbHBIM TOK 3JIEKTPUYECKON CETH, TP KOTOPOM
aBTOMATUYECKUH BBIKJIFOYATEIb CIOCOOCH MJUTEIbHO paboTarh 0€3 aBapUHOTO
oTkitoueHust nenu. CTaHJapTHBIE 3HAYEHUS HOMHHAJIBHBIX TOKOB aBTOMAaTHYECKUX
BBIKJIIOUATENIEH JI CETEH )KUIIBIX U 001ecTBeHHbIX 3aanuii. 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HAIPsDKEHUE - MAaKCUMalbHOE HalpspkeHue cetu B Bosbrax,
Ha KOTOPOE€ pacCUMTaH aBTOMATUYECKHUM BBIKIIIOYATEIb;

- IpenesibHas OTKIIIOYAIoNas CIOCOOHOCTh aBTOMATUYECKOTO BBIKJIFOYATENS -
MaKCUMaJIbHBIH TOK KOPOTKOTO 3aMbIKaHHUA B AMIepax, KOTOPBIM CIOCOOeH
OTKJIFOUHTH JaHHBIM AB coxpaHuB mpu 3TOM CBOIO paboTocnocoOHOCTh. B ciyuae
MPEBBIIIEHUSI TOKOM KOPOTKOTO 3aMbIKaHHWSl 3HAYEHUs YKa3aHHOW MpeaeiabHON
OTKJIFOYAIOIIEH CHOCOOHOCTH BO3HUKAET BEPOATHOCTH OIUIABJICHHS TOJBHKHBIX
KOHTakTOB AB U ux npuBapuBaHus ApyT K ApYyry, T.€. Beixoaa AB u3 ctpos.

- XapakKTepUCTHKa cpabaThIBaHUsI - OMNpeesseT auara3oH cpabaThiBaHUS
ANEKTPOMArHuTHOTrO pactenutensiAB. Xapakrepuctuka cpabaTbiBaHUST UMEET
OykBeHHOEe oOo3HaueHue. JInsg 3aluThl  DJIEKTPUYECKUX CeTeH KWIBIX U

oOLIECTBEHHBIX 3/1aHUi yalle Bcero npuMmensitorca AB ¢ xapakrepuctukamu B, C, D.
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Pucynox 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHLI TOKOB MI'HOBCHHOI'O  paCHCIIICHUA B 3aBUCUMOCTH  OT

XapaKTePUCTUKH cpabaThIBaHUS B COOTBETCTBHHM ¢ [12] mpeacraBiieHbl B TabiuIe 5.

Taomuna 5
Jlnana3oHbl TOKOB MTHOBEHHOT'O PacUEIIEHUS
XapakTepucTuka cpabaTbIBaHUsI Jnana3zon
(turt AB)
B Cspiiie 3 I, 10 5 I, BKIIOUUTEIHHO
C Cspiire 5 I, 10 10 I, BKIIOUUTEIHHO
D Caoimie 10 I, mo 20 [, BKIIOYUTETHHO

I, - HoMUHAIIBHBIN TOK AB.

BbIO0Op aBTOMAaTH4YECKOrO BBIKIIOYATENS] OCYIIECTBISAECTCA IO CIEAYIOLUM
rapaMeTpaMm:

- 110 KOJMYECTBY NONOCOB. OHO- U ABYXIIONIOCHBIE AB npuMeHsroTCs s
onHO(a3HOMU CeTH, a TpeX- U YeThIpeXnoatocHbieAB - B TpexdaszHnoii ceTy;

- 10 HOMUHAJIBHOMY HamnpspkeHuro. HoMuHanbHOE HampsikeHne AB 10JKHO
ObITh 0OJIbILIE WM PABHO HOMHHAJIILHOMY 3HAYEHHUIO HAMNPSXKEHUS 3alIUIIAEMONA UM
LIETIH;

- 10 XapaKTepUCTHUKE cpaldaThiBaHUA.XapaKTepUCTUKY cpabarbiBanus AB

MOXHO BBIOpATh COTJIACHO TabJUIIE ;
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- 10 HOMUHAJIBHOMY TOKY. OmnpenenuTs He0OX0JMMbIi HOMUHAIBHBIN TOK AB

MOKHO 110 MOIIHOCTH HMJIN IIO CCUCHHUIO KUJI Kaoens.

YerpoiicTBa 3alUTHOr0 oTKJII04YeHus quddepennuanbroro Toka (YT)

YCTpoCTBO 3alIUTHOTO OTKJIIOUCHHS IU((EpeHIIMAIBPHOTO TOKa WM, Kak
4acTo TroBopAT, «Y30»- 3TO0 KOMMYTAllMOHHBIM anmapar, NpeaHa3HAYEHHbIA JIs

3allINThI BHGKTqueCKOﬁ eI OT TOKOB YTCUKHU.

Pucynoxk 3. [Ipunmun padoter YAT

Tok yTe€YkuM — 3TO TOK, MPOXOIAIIMKA IO HEXKEIATEIbHBIM, B HOPMAaJbHBIX
YCIIOBUSAX KCIUTyaTaluy, IPOBOISAIIUM Iy TSIM.

B HopmanbHOM pexume pabOThl AJIEKTPOYCTAHOBKH, DSJIEKTPUUECKUU TOK
MPOTEKAET 4Yepe3 MPOBOJHUKH BHYTPHU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIHEH.
OT npyrux TOKONPOBOMSAILIMX 3JCMEHTOB KOHCTPYKIHMH (METaNTMYECKHUE KOPITyC,
pama, Kapkac), IPOBOJHHUKH OTJEJICHBI H30JISAIHUCH, CONPOTHUBICHUE KOTOPOH HE

MO3BOJIACT CO3/1aTh JICKTPUYCCKYIO IICTIb.
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Pucynoxk 4. [Ipumep xonctpykuuu Y /T

Ecnmu mo kakoii-to mpuuuHe (TIOBpEXACHUE, BIAKHOCTH, TOKOMPOBOISINAS
ObUTh U T.I.) CONPOTHBICHHE HW30JALUN YMEHBIIMIOCH, Ha KOPITyCEe WM JIPYTHX
TOKOMPOBOSAIINX 3JEMEHTaX YCTAHOBKM MOsBIsAeTCA norteHuuan. Cam mo cede Tok
YTEUKH HE BO3HMKHET, HEOOXOAMMO CO3/1aTh ILIEMb, COCTUHSIONIYIO IEKTPUUYECKUIN
npuboOp C MOTEHIIMAIOM Ha KOPIyce C 3eMJied WM HEHUTpalblo. 371eCh BO3MOXKHO
HECKOJIbKO BapUAHTOB.

B nepBom ciyuae, KOpIyc 3J€KTPOYCTaHOBKH, HarpuMep, OBITOBOM TEXHUKH,
KAacaeTcs METAJUINYECKOro IMPOBOAHUKA, MMEIOIIETO KOHTAKT € 3eMiieid. B Touke
KAacaHUsl 3aMBIKAETCs LIE€Nb, U BO3HUKAET TOK yTEYKHU. ECIM KOHTAaKT JOCTATOYHO
HAJEXHbIA, TO CHJIa TOKa BO3pAcTeT 10 Mopora cpaldaThiBaHUsS aBTOMATHYECKOTO
BBIKJIIOUYATENIss B LIUTKE nHTaHus. [Ipu cnabomM KOHTakTe MOKET BO3HUKHYTh
VCKPEHME, JIOKAJbHBIA HArpeB TOYKH KAaCaHUSA, YTO NPHUBOJWUT K OIUIABICHUIO U
JaNbHENIIEMY TOBPEXACHUIO U30JISILUU ITPOBOAOB, BO3TOPAHUIO U ITOXKApPY.

B npyrom cinydae, KOpIyC D3JIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMU IIpEIMETaMM M caM He 3a3eMileH. [Ipy xacaHum BHEIIHMX NaHEIEH
YEJIOBEKOM, BO3HHUKAeT HAarpys3ka, T.K. TEJIO YEJIOBEKa SIBJISAETCS IMPOBOJHUKOM, M
4yepe3 HEro IpOTEKaeT »JJIEKTpU4ecKur TOK. [lockonpKy compotuBieHue Ttena
YyeJloBEeKa BEJIMKO, CHUJIa TOKAa HEAOCTATOYHA JUIsl cpabaThiBaHMUsS aBTOMATHYECKOTO
BBIKJIFOYATENSI B IIMTKE MUTAHUS W YEJOBEK IOJY4YaeT 3JIEKTPOTPAaBMY BILIOThH [0
JIETAIBHOI O UCXO0/A.

Takum oOpaszom, YT obecneunBaeT 3alIUTy YEIOBEKAa OT MOPAKEHUs
AIEKTPUYECKUM TOKOM U 3aIIUTY OT MOKAPOB.

[Mpunuun nevictBus YT caegyromuit. [Ipu HOpMaibHOM pexuMe padOTHI

IIeTH, KOrja MOJABMXKHBbIC KOHTAaKThl YJIT 3amMkHyTBHI, TpsSMOM TOK OT (ha3HOTO
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MpOBOJIa MPOXOAUT uepe3 maruutonporod YT, 3aTtem uepes Harpysky, B KaueCTBE
KOTOPOM BBICTYNAIOT, MOJKIIOYEHHbIE 3JEKTPONOTPEOUTENIM W BO3BpAILAeTCs
0o0paTHO B CETh MO HYJIEBOMY IIPOBOJHHKY, TaK ke uepe3 Maruuronposoa YT, npu
ATOM BeJIMYMHA OOPATHOTO TOKA paBHA BETUYMHE TIPSIMOTO TOKA.

[Ipssmou Tok mpoxonas yepe3 MarHutonpoo Y /T co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO oOuepelb OOpaTHBIM TOK TaK >K€ CO3/l1aeT B MarHUTOIPOBOJIE
MAarHUTHBIA TIOTOK TAaKOW K€ BEJIWYMHBI, HO TaK KaK HalpaBJICHUE TOKOB
MPOTUBOIOJIOKHO, TO U CO3JaBAEMble UMHU MAarHUTHBIE MOTOKH HPOTHBOIOJIOKHBI,
T.€. MarHUTHBIC TOTOKU HAIPABJIEHBl BCTPEYHO MO OTHOIICHUIO APYr K APYry M
COOTBETCTBEHHO, TMPU PaBHBIX 3HAYEHUSIX MPSIMOTO U OOpPaTHOTO TOKOB,
YPaBHOBELINBAKOT APYT IPyra, B pe3yJbTaTe 4Yero CyMMapHbIi MAarHUTHBIM MTOTOK B
MAarHUTONPOBOAE PAaBEH HyJMO. Tak Kak CyMMAapHbIi MAarHUTHBIA TIOTOK B
MarHUTONPOBOJIE OTCYTCTBYeT (paBeH HYJIO), BO BTOPHYHOW OOMOTKE TOK HE
uHayKTUpyeTcs. [loBM>KHBIE KOHTAKThl 3aMKHYTHI, JIEKTpUYECKasl LEMb BKIOYEHA
Y HAaXOAUTCS B HOPMAJLHOM PEXUME PabOTHI.

Ecau B OTHOM U3 3JIEMEHTOB 3JIEKTPUYECKOM 1IENMU BO3HUKAET YTE€UKA TOKA, TO
4acThb  JJIEKTPUYECKOTO0 TOKA HAYMHAET MPOTEKaTb [0  HEXKEJIATEIbHOMY
npoBojsAiemMy nytu. [Ipu 3ToMm, 4acTh TOKa 3JIEKTPUUECKOMN LIETH, MOCTyNaromas ot
¢da3zHoro npoBoAa He OyAeT BO3BpAIIaThCs B CETh, a MPOXOS MO HEXKEIaTeIbHOMY
npoBoJslIeMy IMyTH OyAeT yxoauTb B 3emuto. CrenoBarenbHO, OOpaTHBIM TOK,
KOTOPBI OyAeT Bo3BpamiaThCs B ceTh uepe3 maruutonpoBos YT mo HyneBomy
MpoBOY, OyJAET MEHbIIIE MPSIMOr0 TOKA, MOCTYMAIOUIETO0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOrO0 MArHUTHOTO IOTOKAa CTAHET OOJbIlle BEJIMYHUHBI OOPATHOIO
MarHUTHOTO IIOTOKA, B pe3yibrate 4dero B marHuronposoae YT cymmapubiil
MarHUTHBIN TTOTOK YK€ He OyIeT paBeH HYIIO.

Bo3HuKmmMii cyMMapHbIii MarHUTHBIA TOTOK UHIYKTUPYET SIEKTPUUECKUN TOK
BO BTOPUYHOW OOMOTKE, KOTOPBIM MPOXOAS 4Yepe3 MarHUTOIJIEKTPUUYECKOE pesie
MPUBOAUT €r0 B paboOTy, @ OHO, B CBOKO OuUepe/b, Pa3MbIKAET MOJIBHYKHBIC KOHTAKTHI
OTKJII0Yas DJIEKTPUUECKYIO LIETb.

VYCTpoHCTBO 3alUTHOTO OTKJIHOYEHUS Au(p(epeHlrnasbHOro TOKa HMEET B
o0uxoae W Jpyrue HaszBaHus, Hanpumep, AUPdepeHUUanbHbli BbIKIIOYATENb,
aBTOMATUYECKUHN BBIKIIOYATENb JU(]PepeHInaIbHOTO TOKA, YCTPONCTBO 3aIIUTHOTO

oTKIIoueHUs. Takke B pa3iMUHbIX TOKYMEHTaX BCTPEUAIOTCS pa3Hble aOOpeBUATypbI
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nanHoro ycrporcrtsa, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BJAT 8 'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B [1YD u CII 31-110-2003.

OcHoBHBbIMU XapakTepucTukamu Y T aBistorcs:

- tun. B 3mannsax moryT npumensatbes YT tuna «A», pearupyromue Kak Ha
MIepEMEHHBIE, TAK U HA MYJIbCUPYIOIINE TOKH YTEUKH, WK Tuna « AC», pearupyoiiue
TOJBKO Ha MEPEMEHHBIE TOKM yTEYKH. VICTOUHMKOM MyJIbCUPYIOUIETO TOKA YTEUKH
MOTYT SBJSTHCS CTUPAJIbHBIC MAIWHBI C PETYJISITOPAMHU CKOPOCTH, PETYJIHPYEMbIE
HMCTOYHHKHU CBETA, IEPCOHATBHBIE KOMIIBIOTEPHI U JIP.

- HOMUHAJIbHBIA TOK - MaKCUMaJbHbIA TOK mpu kKotopom YT cmocoOHO
JUTUTEIbHO paboTaTh, HE Tepsisi CBOKO PaboTOoCOCOOHOCTh. CTaHIAapTHBHIMH,
HauOoyiee YacTO UCIOJb3YEMbIMU 3HAUYCHHSIMU HOMHHAJIbHBIX TOKOB Y /T,
WCIIOJIb3YEMBIX B 3JIEKTPOYCTAHOBKAX JKWJIBIX M OOIIECTBEHHBIX 3JaHUMN SIBISIOTCS:
10, 16, 25, 32, 40, 63A;

- mudepeHImanbHbIi TOK - MUHUMAIBHBIA TOK YTE€UkH, nmpu kKotopom YT
MPOU3BEACT OTKIIOUEHHUE 3JekTpuueckor uenu. JuddepeHuuanbHplii TOkK — 3TO
OJIHA U3 TJIaBHBIX XapakTtepuctuk Y AT;

- HOMHUHAJIbHOE HaNpsDKEHUE — HalpsbkeHue cetu npu kortopom YT
CIIOCOOHO JUTUTENIHHO paboTaTh, HE TEPSIS CBOKO PabOTOCIIOCOOHOCTD;

- PO TOKA - IOCTOSIHHBIN WJIA [IEPEMEHHBIM;

- YCIIOBHBIN TOK KOPOTKOT'O 3aMBIKAHUSI—TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BoIZIepkath Y/IT 10 MOMeHTa moka He cpaboTaeT aBTOMATHYECKUN BBIKIIOYATEINb,
YCTAHOBJIEHHBIN JJIS 3aLIUTHI €U OT KOPOTKOT'O 3aMbIKAHMUS.

Bei6op VT npou3BoAUTCS 1O CIASAYIONUM KPUTEPHSIM:

- 110 HOMHHAQJIBHOMY HaNpsDKEHUIO W TUILYy ceTH. HoMuHabHOE HampshKkeHue
YT nomxkHO ObITH 0OJIBIIE JIMOO pABHO HOMHUHAJILHOMY HAIMPSDKCHUIO 3alTUIIIAEMON
uM 1ienu. s ogHodasHoit cetu TpebOyercs apyxmnontocHoe YT, mus tpexdaznoi
CETU — YETHIPEXITIOIIOCHOE,

- 10 HoMUHanIbHOMY TOKY. CornacHo ITYD ucnons3zoBanne Y /[T B rpymnmnoBbIix
JUHUAX, HE HMEIOUIUMX 3allUThl OTCBEPXTOKAa, 0€3 JIOMOJHHUTEIHHOTO ammapara,
o0ecrneunBaloIero 3Ty 3aluTy He qonyckaercs. M3 atoro ciaeayer, uto nepen YT
JIOJDKEH CTOSITh aBTOMATHMYECKHUM BBIKIIOYATEIBUIN APYro ammapat ¢ (QyHKIuen
3aIIUTHI OT CBEPXTOKA, MO TOKY KOTOPOr0 HEOOXOIUMO BHIOMPATh HOMUHAIBHBIN TOK

YAT. Ilpu stom HOMUHaNBHBIN TOK YJIT momkeH ObITh Oojbliie MO0 paBeH
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HOMHHAJIPHOMY TOKY YCTaHOBJICHHOI'O JI0 HErO amrmapara 3alluThl (ABTOMaTHYCCKOIO
BBIKJIIOUATEIIS MJIM APYIOro ammapata ¢ GyHKIHEH 3allUThl OT CBEPXTOKA);

- no gubdepermuansHoMy  TOoKy.  CTaHZApTHBIMH  BEJIMYUHAMH
muddepennmansaoro Toka YT sasastorcs: 6, 10, 30, 100, 300, 500mA. VAT ¢
mupdepenimanbabiM TokoM 100, 300 u 500 MA npuMmeHSIOTCS I 3aIUTBI OT
noxapoB, ¢ auddepenuuanbapivu Tokamu 6, 10, 30 MA - ang 3amMTHl OT

MOPAXCHUA YCJIIOBCKA JICKTPUICCKUM TOKOM.

Pucynox 5. Mapkuposka Y /T

[Tpumensiembie  TUNBY I ThyHKIMOHATBHO  JOJDKHBI  MpEeAyCMaTpUBaTh
BO3MOKHOCTh ITPOBEPKHU MX paborocrocodHocTH, mposepkayY JIT(TectupoBanwue) s
KWIBIX 00BEKTOB JIOJKHA MPOBOJAUTHLCS HE PEKEe OJHOTO pa3a B TPU Mecsla, O YeM
JOJKHA OBITh 3alMCh B UHCTPYKLMU O 3KCIUTyaTalluy IPeANPUATUS-U3T OTOBUTEIIA.

YcranoBkaVY /T, pmelcTByromMX Ha  OTKIIOYEHHWE, 3ampeliacrcs s

QJCKTPONMPUCMHHUKOB, OTKIIOYCHHUC KOTOPBIX MOXCT IIPUBCCTH K OIIACHBIM
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MOCIEACTBUSAM. CO3/JAHUIO HEMOCPEICTBEHHOM Yrpo3bl I JKU3HU  JIIOJIEH,
BO3HUKHOBEHUIO B3PBIBOB, IM0KAPOB U T.II.

Jns caHUTapHO-TEXHMYECKUX KaOWH, BAaHHBIX U OYLIEBBIX PEKOMEHIYETCS
yctanaBiauBaTh Y JITc HoMuHaNBHBIM U] PEepeHIINATBHBIM OTKIIOYAIOIIUM TOKOM JI0
10 MA, ecnu 119 HUX BbIJIeNIEHA OT/IETbHAS JIMHUS, B OCTAIBHBIX CIIy4asX, Halpumep,
MpU MPUMEHEHUH OJHOW JIMHUU JIJII CAaHUTAPHO-TEXHUUYECKOW KaOWHBI, KyXHU U
Kopugopa, ciaeayer npumeHatbYJ[Tc  HomuHaNpbHBIM  guddepeHnanTbHbIM
OTKJIIOYAIOIIHUM TOKOM 710 30 MA.

Jnst  onHokBapTUpHbIX J10MOBYITC HOMHHaNbHBIM auU(@epeHInaIbHbIM
OTKJTIOYAOIINM TOKOM 710 30 MA peKkoMeHIyeTCsl MpelyCMaTpUuBaTh JJisl TPYIIOBBIX
JUHUN, TUTAIOMIMX IITENCEIbHbIE PO3ETKM BHYTPU JIOMa, BKJIOYas IMOJBabI,
BCTPOCHHBIE M TMPUCTPOEHHBIE Tapa)Ku, a TAKKE B TPYIIOBBIX CETAX, MUTAIOIIAX
BaHHbIE KOMHATBI, JyllIeBble M cayHbl. [l ycTaHaBIMBAEMbIX CHapyXu
HITETICENIbHBIX  po3eToK ycTtaHoBkaY/[Tc HomuHampHbiM  auddepeHnmranbHbpIM
oTKJIrouaromM TokoM 10 30 MA o0s3arenpHa.

B 3panusx moryr npuMmensaTbes Y30 Tuma «A», pearupyroiiyde Kak Ha
MEpEMEHHbIC, TAaK W HAa MNYyJbCUPYIOIIME TOKU TMOBpEKACHUM, uium «AC»,
pearupyroume ToJIbKO Ha IEPEMEHHBIE TOKH YTEUKHU.

Kak BumHo u3 koHcTpykumu YT (ecnu peus uaer He 0 KOMOMHUPOBAHHOM
YCTPOKMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W IpH JIOOOH cxeme ero
MOAKIIOUECHHUS]  JOJDKHA ~ OBITh — TMpEAyCMOTpeHa  o0si3aTelibHasi  YCTaHOBKA
ABTOMATHUYECKOTO BBIKIIFOUYATENA, AJIsl 3a1IUThI, Kak caMou cetd, Tak 1 Y JIT ot TokoB
MEPETPYy3KU U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOXxoauma TepuoanvecKkass mpoBepka pabdorocnocodHocTn YIT.
Cranmapramu [7, 8] ycTaHOBIEHO TpeOOBaHHE MO HAIWYHIO YCTPONCTBA MPOBEPKH
paboTOCIIOCOOHOCTH YAT (kHOTIKH). [TpoBepka paboTOCTIOCOOHOCTH
ocyuiectBisieTcs: Haxkatuem KHonku « TECT». Ilpu ee HaxkatuuB Y [T uckyccTBeHHO

CO3J1AETCATOKYTEUYKH, YTO JOJKHO MPUBECTU K OTKItOUeHn0 Y I T.

YeTpoiicTBa 3alMTHI OT AYroBoro npooos wiu uckpenus (Y3 /1I1)
JlyroBoii mpoOOW WIM HCKpPEHHUE — OJUH U3 aBaAPUUHBIX M0XKAPOOIMACHBIX
PEKUMOB B DJIEKTPOCETSX.
B oTaumume OT KOpPOTKMX 3aMbIKaHWM, BO3HHUKAIONIMKA IIPU HUCKPOBBIX U

JIyTOBBIX pa3psax TOK, OTPAHUYMBAETCA COIPOTUBICHUEM HArpy3KH, Ha KOTOPBIA HE
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pearupyroT aBTOMaTUYECKHUE BBIKIIOYATENN, HO 34 CUET JJINTEIBHOIO BPEMEHHU €ro
IIPOTEKAHHUsI, MOKET MPOUCXOIUTHh BOCIUIAMEHEHHUE U30JISLNN ITPOBOAA.

OnHOMl W3 THaBHBIX MPUYMH MCKPEHHUs SBIseTcs OONbIIOE MNEPEeXOTHOE
conpotuBieHue (BIIC), B 00Mxoae Ha3pIBAEMOE TAKKE IUIOXMM KOHTakToM». [Ipun
BIIC Ha mnepexone 3JIEKTPUYECKOTO TOKA C OJHOIO IIPOBOJHMKA Ha JApPYroi
oOpa3yeTcsi mocieAoBaTelibHas WU TNapajiylesibHas dJEKTPUYEcKas Ayra MeExIy
MIPOBOIAMH WJIM KOHTAKTaMHU.

BIIC wacto BO3HHMKaeT BCIEACTBUE JAEPEKTOB U  IMOBPEXKICHUH,
MPOM3O0LIEAIINX IPH dKCIUTyaTauuu o0opyaoBanusi. Hampumep:

- MOBPEXICHUS U30JISIIUM KaOessl TBO3ASIMH, IIypyIaMH, 3aKUMaMi WIH MpU
MEXaHNYECKOM BO3JECHCTBUHU JPYTUMH IPEIMETAMM,

- IOBPEXICHUSI U30JSLUM KaOeslel rpbl3yHaMU U JOMAIIHUMHU KUBOTHBIMH;

- u3110M Kabens (mpoBoja) mpu U3rubax MM MPH MOCTOSHHBIX MEXaHUYECKUX
BO3JEUCTBUIX,

- CTapeHue MU30JALMM, MOBPEXKICHUS OT BO3LACHCTBHUS TEMIIEPATYpPBI, BJIATH,
APYTUX pa3pylaroumx GakTopos;

- YXyJAIIEHHE KOHTaKTa M3-3a OCJIa0JCHHUS 3a)KMMOB, CTApEHHS U OKHCIICHUSA
IIPOBOJIOB U T.JI.

B noBpexaéHHOW >Kuiie BO3HUKAET Maiblid 3a30p, MpoOMBaeMblii pabouuM
HaIpsDKEHUEM, TO3TOMY TOK 10 TaKOMY KaOellto POJOJIKAET MPOTEKaTh, U OCTAETCS
OJIM30K K HOMUHAJIBbHOMY 3HAUEHHIO, a 3HAYUT, aBTOMATUYECKUH BBIKIIOYATEIb Ha

HEro HE pearupyer.
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Pucynok 6. Bo3aMOXHBIE MPUYUHBI HCKPEHHSI B JIEKTPOTIPOBOIKE

B 3a3ope BO3HMKaeT AQyroBOoW pas3ps], CONPOBOKIAIOIIMNCS WHTEHCUBHBIM
BBIJICJICHUEM TeIlIa, YTO MPUBOJIUT K NaJbHEUIIEMY pa3pyIICHUIO H3OJISAIUN KaOes
1 €r0 BO3TOPAHMUIO.

[Ipy  OGonblmIOM  MEPEXOAHOM  COMPOTHUBJICHHMH  BO3HUKAECT  MPOILIECC
UKJIMYECKOTO 00pa3oBaHUs M TalleHUs DJIEKTPUUYECKOW JYT'H, TPOUCXOIUT
3HAYUTEIbHOE W JUIMTEIBHOE BBIJEJICHHE TEIUIOBOM dSHEpruv. Bo3HUKaloT
JUIUTEJIbHBIE U YCTOWYUBBIC TEIUIOBBIE PEXKUMBI PAOOTHI AIEKTPUUYECKUX LT,
BCJICJICTBHE 4YErO MPOUCXOAUT Pa3pyIICHHE H3O0JSALMH U 3allUTHBIX 000JI0YEK, a
TAKXE MOCIEIYIOIIEE BO3TOPAHUE.

[To MexaHu3My BO3HHKHOBCHHS, Pa3JIMYalOT MOCJIEA0BATEIbHBIA JAyTrOBON

poOoH, mapaieNbHbIi JyrOBOW MPOoOOH U TyroBO MPo0OOii Ha 3€MITIO.

Pucynok 7. MexaHu3m BOZHHUKHOBEHHUS AYTOBBIX MPOOOEB

[loxg mocnenoBaTenbHBIM OYTrOBBIM IMPOOOEM IMOHUMAETCS BJIEKTPUUECKUUN
npo6oi m3omsiiuu (MM BO3IYIITHOTO TPOMEXKYTKA), IPU KOTOPOM TOK IMPOTEKaeT
gyepe3 Harpy3ky nenu, zamumaemoir Y3/I1. TlocnmemoBatenbHpli TyroBoi mpoOoit
BO3HUKAET, MPEXJE BCEro, B pe3yJbTaTe€ MOBPEKICHUS MPOBOJA WIM IOTEPU
KOHTaKTa B TOCJEIOBATEIBLHOCTU C HArpy3kol. B 3TuUX ciydasx, BeJIMYMHA TOKa
MEHbIIIE, YeM pabouMii TOK, U aBTOMATHYECKHUE BBIKIIOYATEIN WM BBIKIIOYATETU
muddepeHImaIbHOTO TOKa HE CIIOCOOHBI OMPECUTh HEUCIIPABHOCTh U OTKIIIOUUTD

3alUIIACMYIO IICIIb.
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[TapamnenbHblid 1yroBoil mpoOoi - 3TO mpoOoil, MPU KOTOPOM TOK MPOTEKAET
MEXIy aKTUBHBIMH TPOBOJHUKAMH, TMapajuIeIbHO TMenu Harpy3kd. [IpoOoii
COTIPOBOK/IAETCS TOSBICHUEM DJIEKTPUYECKON YT, CIIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennumHa Toka mpu mapajjienabHOM MPoOOoe ONpeAenseTcs MOTHBIM
CONIPOTUBJICHUEM LIeNU. B 3aBUCHMOCTM OT TOTrO, KAKOM HOMUHAJIBHBIA TOK MMEET
ABTOMATHYECKHI BBIKIIFOYATENb, MPOUCXOAUT (MM HE MPOUCXOIUT) OTKIIOUYCHHE
nernu. Ilpu 3arpyOneHHOMycTaBKE TOKa cpabaThIBaHHUs  aBTOMATHYECKOTO
BBIKJIFOUATEJISI OTKJIIOUEHHUE LT MPOUCXOIUT C 3aJIEPIKKOM.

JlyroBoii mpoOoi Ha 3eMIII0 — ATO MPOOOH, MPU KOTOPOM TOK IIPOTEKAET MEKY
aKTUBHBIM MPOBOJAHUKOM M 3€MJIEH B pe3ysibTaTe 3aMblKaHUs (a3HOTO MPOBOJAHHUKA
Ha 3eMJTIO WJIU Ha AJIEMEHT AJIEKTPUUYECKU CBSA3aHHBIN C 3eMJICH.

YcTpoiicTBO 3amuThl 0T ayroBoro mpobos (Y3I1) — HOBBIH Kilacc armapaTroB
3aIUTHl DJIEKTPUYECKOW CETH, NpeAHA3HAUYECHHBIM, B OTJIIMYHME OT JAPYrMX BHUOB
ANEKTPUYECKHUX 3AIIUT, UCKIIOYUTEIBHO ISl MPEIYyIPEeXACHUS U MPEeIOTBPALLCHUS
MI0’KapOB, BO3HUKAOIIMX M3-3a JIyTrOBOT0 Mpo0os (MCKPEHUSI).

HekoropbiMu pa3paboTyukaMu 3TUX HU3AETUN TPUMEHSETCS TakKe TEePMUH

«yCTPOMCTBO 3aIUThI OT UcKpenus» (Y3HUc).
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Pucynok 8. [IpumMepsl ycTpONCTB 3alIUTHI OT JYTOBOTO MPOOOS pa3IMUHBIX
MPOU3BOAUTEIIEU

VY311 HOCUT UCKITFOYUTEIBHO NPOTUBOIIOKAPHOE HA3HAUYCHUE.

OcHoBHoMi  3amaueit  Y3JII  sBisieTcss  CBOEBPEMEHHO  Paclo3HATh
BO3HUKHOBEHME  IIOXKAPOOMACHOI0 HCKPEHMS M  OTKJIIOYHATH  3alIUIIAEMYIO
AIEKTPUYECKYIO LIETb.

VY311 ckoHCTpyHMpOBaHO TaK, 4YTOOBI OMNPEACTUTh IOSBICHHUE JYTOBOTO
(MCKpOBOro) paspsifa W MpepBaTh KOHTYP emié Mmepea TeM, Kak DHEpPrus B MeCTe
HEUCIPABHOCTH JOCTUTHET 3HAYEHHH, BEIyIIMX K BOSHUKHOBEHHUIO MOXKapa.

VY3II oOecrieynBaer aBTOMAaTUYECKYH) JAMATHOCTUKY KOHTPOJIUPYEMOU
ANIEKTPUYECKON IIeNMU W TMPU BO3HUKHOBEHUM HCKPEHMsI OTKIIOYaeT €€ OT oOIei
MHUTAIOIEH CETH.

Takum 00pa3om, 11eJib MPUMEHEHUSI 3TUX YCTPOUCTB — 3TO MPEAYNPEKICHUE
MOXAapOB, BO3HUKAIOIIMX B MOMEHICHUAX, 3JaHHUSIX U COOPYXKEHHSIX IO NPUUYUHE
HEUCIIPABHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISAIONICICS B BHIIE TyrOBOro MpoOosi
(uckpeHus).

bonpmmucTBo  Y3II HMCHONB3YIOT CXOXHE TPHHIMIB  OOHAPYKEHUS
MOKapOONAacCHOIO MCKPEHHUSI B CETH. YCTPOMCTBO aHAJU3HPYET COBOKYIMHOCTh
MapaMeTpoB TOKAa W HANpPSDKEHUS CETH, XapaKTEpHBIX ISl UCKPEHUs. BEIUYUHY,
dbopmy, MOJAPHOCTH, MPOAOJIKUTEILHOCTh M TEMIT CJICIOBAHMS CKAYKOB. ITH CKAYKH
U narT uHpopMaiuio, oOpabaTeiBaeMyo MOayJieM 00pabOTKU CUTHAJIOB B COCTaBe
V311, BennunHa noJy4YEHHOIO CUTHAJIa CPABHUBAETCS C 33JaHHBIM 3HAYEHUEM U
MPU KaXJOM IMPEBBIIMICHUM 3TOr0 3HAYECHUS MOJACTCA HUMITYJIbC PETUCTPUPYEMBIN

HAKOIIMTCIIEM. HpI/I JOCTHIKCHUHU B HAKOIIUTCJIC YCTAHOBJICHHOI'O 4YMCJIa MMITYJIbCOB
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3aIaHHOTO YPOBHA MOApsA (OPMUPYETCS CUTHAN, OTKIIOYAIOMUNA 3allUIIaeMylo
JIMHUIO.

Baxnoit xapakrepuctukoit Y3JIII, sBisieTcs NOMEXO03alMIIECHHOCTh, T.€.
OTCYTCTBHE HEXKENaTeNbHbIX (JIOKHBIX) CpabaThlIBaHUH TIpU BKIIOYCHWH B
3alUIIAEMYIO TIENb PA3TUYHBIX dJIEKTPONPUOOPOB, HAIPUMED, MBLIECOCA, UCTOYHHUKA
MUATAaHUA C DJJEKTPOHHOM KOMMYTAallUeil, ABUTATeNlsl KOHJECHCATOPHOTO IIyCKa,
9JIEKTPOHHBIX PEryasTOPOB (THPUCTOPHOTO THIIA) CHIIBI CBETa, (IIYyOPECHCHTHBIX U
TaJIOTEHOBBIX JIAMII, a TAaKX€ «HOPMAJIbHO HCKPSAIIUX» PYUYHBIX SJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTATEIAIMU KOJUIEKTOPHOTO TUIA UCKPEHHUE B KOTOPBIX SIBJISICTCS
JOMYCTUMBIM, HAIIPUMEP APEIIb.

CTOUT OTMETHUTH, YTO OTJHEJbHbIC JJIEKTPUUYECKHUE YCTPONCTBA CaMHU MOTYT
Tr€HEPUPOBATh BBICOKOYACTOTHBIE W CPEIHEYACTOTHBIE IOMEXH, KOTOpble OymyT
pacniozHaBaTbess  Y3/[II kak wucrouHuk wuckpeHusa. Hampumep, TUpPUCTOpPHbBIE
peryasaTopel ¢ (a3oBBIM yIpaBlieHHEM 0€3 TOMEXOMOAABISIOMHMUX (UIBTPOB;
pa3InYHbIE YCTPOMCTBA, T€HEPUPYIOLIUE BBICOKOYACTOTHBIE MMOMEXU MOBBILIIEHHOTO
YPOBHS, CYIIECTBEHHO NPEBBIIAIONINE HOPMBI Ha momexosMmuccuio.llpu Hamuuuun
MEePEYUCIICHHBIX YCTPOUCTB, MPHUXOIUTCS JHUOO OTKa3bIBaThCS OT MPUMEHEHUS
V311, yBenuuuBasi puckd BO3rOpaHUM OT UCKpeHus, nubo orkimouats Y3l Ha
BpEMS UCIIOJB30BAHUS YCTPOUCTB, SBJISIOIIMXCS T€HEPATOPAMH BBICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX ITOMEX.

OcHoBHbIMU XapakTepuctukamu Y 311 siBisiroTes:

- HOMUHAJIBHBIM TOK - MakKCUMaJbHbIH TOK mpu koTtopoM Y3III crmocoOHO
JUINTENIbHO paboTaTh, HE TepsAs CBOIO paboTocnocoOHOCTh. B ocHOBHOM
BBIMTYCKAIOTCA B ISITH MOAM(PUKAINIX, B 3aBUCUMOCTH OT HOMHUHAIHHOTO TOKa: 16,
25, 32, 40, 63A;

- HOMHUHQJIBHOE HAMNPSKEHHE — HamnpsikKeHWe cetu npu kotopoMm Y3JIII
CIIOCOOHO JIUTENIbHO paboTaTh, HE TEPssi CBOIO PAaOOTOCTIOCOOHOCTD;

- YCIIOBHBIMI TOK KOPOTKOT'O 3aMbIKaHHUSI - TOK KOTOPBIM KpPaTKOBPEMEHHO
MoxkeT BoiepxkaTth Y3JII 1m0 MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKUU

BBIKJIIOYATCIIb, yCTaHOBJIeHHblf/'I AJI 3allIMTEI OCTIH OT KOPOTKOI'O 3aMbIKAHMA.
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1 — u3roTOBHTEND; 2 — MOJIETb, 3 — HOMUHAIBHOE HAMPSKEHHE; 4 — 4acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOTO 3aMbIKaHUs; / — cXeMa MOJKIIOUYEeHUS; 8 — cXxeMa WHINKAI[UN
COCTOSTHUS TpUdopa

Pucynoxk 9. [Ipumep mapkuposku Y311

Br16op Y311 npou3BoauTCs MO CICTYIOMIUM KPUTEPHSIM

- 10 HOMUHAJIbHOMY HanpspkeHuto. Homunanenoe Hanpsbkenue Y 311 nomxHo
ObITH OOJIBIIIE TMOO PABHO HOMUHAJIBHOMY HANPSHKEHUIO 3aIUIaeMON UM LETH;

- II0 HOMHUHAJIbHOMY TOKy. Y3II He 3amuimaer 3JEKTPUYECKYH) CEThb OT
MEepErpy3Ku U TOKOB KOPOTKOro 3ambikaHud.lloatomynepen Y3II nomkeH CTOATH
aBTOMAaTUYECKUI BBIKJIIOYATEIb WM JpYyroil ammapar ¢ (QyHKIHMEH 3aliuTbl OT
CBEPXTOKA IO TOKY KOTOPOro HE0OX0ANUMO BbIOMpaTh HoMUHANBHBIN TOK Y 3/II1. [Tpu
3TOM HOMUHaNbHBIA TOK Y3II nomken ObITh OoJibllie JIUOO PaBEH HOMUHAIBHOMY
TOKY YCTaHOBJICHHOTO JIO HETO ammapara 3amuThl (aBTOMATHYECKOTO BBIKIIOYATEIIS
WIH JIPYTOTO armmapaTa ¢ QyHKIUEH 3alUThl OT CBEPXTOKA).

Taxoke pu Be16ope Y3/II1 cnegyer oOpatuth BHUMaHWE HA Hamu4due GyHKIIUNA
MPOBEPKH pabOTOCIIOCOOHOCTH yCTpoicTBa. HekoTopble Mpou3BOAUTENNOCHAIIAIOT
V311 kHOnKOM MPOBEPKH, OT/ICIbHBIC MPOU3BOJUTEIN B KOMIUIEKTE C YCTPOMCTBOM
MOCTABIISIFOT CPEACTBO KOHTPOJS B BHJIE ABTOHOMHOM BWIKH, IO3BOJISIIOLIEH
UMUTUPOBATh MCKPOBBIE Pa3psiibl, U TakuM o0Opa3oM OCYHIECTBISATh KOHTPOIb
(GYyHKUMOHUPOBAHUS M3JENHS U ONPEJEICHHE 30Hbl €ro JEeHUCTBUS, UTO SBISETCS

HCCOMHCHHBIM IIPEUMYIUICCTBOM TAKHX allllapaTOB.
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Pucynoxk 10.ITpumep Y3/I1 B kOMILIEKTE CO CPEICTBOM KOHTPOJISI 30HBI
(GyHKIIMOHUPOBAHUS

YcranoBkaVY3/IIIB rpynmoBbIX CETAX MNHUTAaHUA CHCTEM MPOTHUBONOKAPHOMN
3alUTBl U B JJIEKTPOYCTAHOBKAaX MEAWLMHCKOIO HA3HAYEHUs, IMOIICPHKUBAIOLINX
KU3ZHEAEATEIbHOCTh OOJIBHBIX, HE JOITYCKAETCH.

VY311 siBisieTcs eiie OJHUM BHJIOM 3alllUTHI JEKTpUUECKUX Iieneil. OHo He
3aMeHsieT CcOoOOW Jpyrue ammaparbl 3allUThl U HE OTMEHSET HEOOXOAUMOCTH
MPUMEHEHHUS B DJIEKTPUUYECKUX LIETSAX aBTOMATUUYECKUX BBIKJIIOUATENIEH U YCTPOWCTB
3aIIUTHOTO OTKJIIOYeHUs TuddepeHIInaIbHOro TOKa.

V3II pexkoMeHayeTcsi yCTaHABIMBATh B OTAEIBbHBIX TPYNMIOBBIX JIMHUAX
MUATAHUS OCBEIICHUS U IITENCENbHBIX PO3ETOK MOCJIE APYrMX amnmnapaTtoB 3allUThI
(AB, YAT).

VYcranoBka Y3111 3anpemaercs B JIMHUAX CUCTEM IMPOTUBONIOKAPHOM 3aIUTHI,
a TaK)Ke BJIEKTPONPUEMHHMKOB, OTKJIKOYEHHE KOTOPBIX MOXET MPUBECTH K OMACHBIM
MOCJEACTBUSM. CO3JIaHUIO HEIMOCPEACTBEHHOW Yrpo3bl JUIsl JKU3HH JIFOJICH,

BO3HHKHOBCHHIO B3PbIBOB, IIOKAPOB U T.A.

YerpoiicTBa 3ammThl oT nepenanpsukeHus cetu (Y3I0)

[Tepenaabl HATPSHKSHUS B DIICKTPUYECKOW CETH ABJISFOTCS OJHON M3 OCHOBHBIX
OPUYMH BBIXOJA M3 CTPOS DJIEKTPHUECKHUX IPUOOPOB, B OTIAENIBHBIX CIIyYasx
OPUBOIANIMX K Mokapy. OcoOEHHO OCTPO BOIPOC 3aIlIUTHI JJIEKTPOIPHOOPOB OT
nepenagoB HANPSOHKEHHS CTOMT B OJKWIBIX MHOTOKBAPTHUPHBIX JOMax CTapoi
MOCTPOMKH, a TaK K€ YAaCTHBIX JKHIIBIX JOMax MOAKIIOUEHHBIX K CTApbIM JTHHHSIM

QJICKTpoIcpcaay.
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YCTpOoNCTBO 3allIUTBl OT MEPECHANPSIKEHHUS WM PEJE HAINPSKEHUS — 3TO
amrapar  3allWuThl, OCYIIECTBISIOIIMNA  HENPEPBIBHBIA  KOHTPOJIb  BEIUYMHBI
HAMPsDKCHHSI TIUTAIONIEH CeTH C MEeNbi0 OOeCredeHusl OTKIIOYEHHUS Harpy3Kd B

CJIy4ac BbIXOJa 3HAUYCHUA HAIIPAKCHUA 3d YCTAHOBJICHHBIC ITPUIACIIEL.

Pucynok 11. [Tpumepsl yCTpOMCTB 3alIUThl OT EPEHANPSIKEHUS PA3IUUYHBIX
MIPOU3BOAUTETIEH
Haznauenne VY3II 3akmmroyaeTcs B 3amuTe AJIEKTPOOOOPYIOBAaHUS  OT

MIepenagoB HANPSDKEHUS] CETH KOTOPhIE MOTYT BO3HHUKHYTH B CJIEICTBUE Pa3JIMYHBIX
(haKTOpOB TaKUX KaKOOPBIB HYJIS, TiepeKoc (a3 u T.1.

Kax npaBuno, Y3II cocTout u3 AByX OCHOBHBIX OJOKOB: U3MEPHUTEIBHOIO U
VCIIOTHUTEIBHOTO.

[Ipu nomaue na Y/II HampsokeHUS WU3MEPUTENBHBIM OJOK OMpENENseT ero
BeJIMUMHY. ECiaM M3MepeHHOE 3HAYECHHE HAIPSIKEHUs DJIEKTPOCETH HE BBIXOJIWT 3a
YCTaHOBJICHHBIII B HACTPOMKAaX OUANa3oH 3HAYEHUH W3MEpPUTEIbHBIM OJIOK MOJaeT
CUTHAJ Ha HWCIOJHUTEIBHBIA OJIOK (pesie) KOTOpBIM 3aMbIKaeT CHJIOBOM KOHTAaKT,
BKJIFOYAsl TEM CAMBIM Harpy3Ky B CETb.

Taxum oGpazom, Y/III ocymecTBiseTr HeNMPEPHIBHBIA KOHTPOJIb HANPSKCHUS
ANEKTPOCETU.B ciyyae CHMKEHUs HaNpsHKEHUS HUKE YCTAHOBICHHOTO NOPOra WA
MOBBIIICHUS BBIIIIE YCTAHOBJIEHHOTO B HACTPOMKAax IMOpora M3MEPUTENBHBIA OJIOK
MTHOBCHHO T[I0/Ia€T CHUTHAJl Ha WCIHOJHHUTEIbHBI MexaHusM (pesie) KOTOpbIH
OTKJIIOYAET DJIEKTPOYCTAaHOBKY OT ceTu. Ilociie BOCCTaHOBIEHUS 3HAYCHUS
HampsDKeHWsT 10  JOMYCTUMOI'O  3HA4yeHUs, M3MEpPUTENbHBIA OJNOK  4epes
YCTAHOBJIEHHYIO B HACTPOMKax BBIIEPKKY BpPEMEHM IOJAET CHUTHAJI Ha
VCIIOJTHUTENBHBIN MEXaHU3M, KOTOPbI BHOBb BKJIFOYAET HATPY3KY.

CymiecTBYIOT CIIEIYIOIINE THIIBI PEJIE HAIPSIKEHUN |

-TI0 TUITY 3IEKTPOCETHU: OAHO(a3HbIE U TpeX(a3HbIE,
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-0 coco0y YCTaHOBKHU: cTalMoHapHble U nepeHocHsbie.llpu ycranoBke Y3II
BO BBOJIHOM 3JIEKTPOUIUTKE OOECIEeUMBAETCS 3alluTa BCEU 3JIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MOAKIIOUYeHHBIX K Hel. [lepenocusie Y311 mpumensitores, xKoraa
€ro yCTAaHOBKAa B IIUTKE 3aTpyJHEHA WJIM HEOOXOJAMMO OO0ECIeUuTh OCOObIe
HACTPOMKH 110 HAMPSHDKEHUIO CETH JJII KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B HacTosiiee BpeMsi CyIIECTBYIOT YCTPOIMCTBA 3alUThI OT MEPEHANPSIKEHUs C
KOMOMHHPOBAHHOW 3alllUTOM, TaK Ha3bIBa€Mbl€ BOJBLT-aMIIEPHBIE peJie, KOTOpbIC
KOHTPOJIUPYIOT KPOME HAMNPSI)KEHUSI CETH, €II€ U TOK B CETH, 3aIIHUILIAS TEM CAMBIM
CETh, KaK OT NEPEMNAJOB HANPSHKEHUS, TAK U OT MEPETrPy3KH, T.€. JIOMOJIHUTEIIBHO
BBITIOJIHSIET (DYHKIUIO OTPAHUYUTENS MOITHOCTH.

Heo6xoauMo 3HaTh, UTO BOJIBT-aMIIEPHOE pejie HEe 00ECIeUnBaeT 3allUTy CETH
OT KOPOTKOTO 3aMbIKaHUSI U HE MOXET 3aMEHUTh CcOOOH aBTOMATHUYECKUIl

BBIKJIFOYATCJIb.

Baxwuoit xapakrepuctukon Y311 sBiaseTcss HOMUHAIBHBIN TOK.

HomuHanbHbIli TOK — 3TO TOK, KoTophiii Y3II cocoGHO mporyckaTh 4epe3
cebs B TEYEHHE JUIMTEIbHOTO BPEMEHU COXpaHAs IMpPU  3TOM  CBOIO
paborocniocoOHOCTh.CTaHAAPTHBIMHU, HanboJee PpaclpOCTPAHEHHBIMU 3HAYEHUSIMU
nomuHanbHoro toxka Y3II asimsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunuanensiii Toxk Y3II onpenenseTrcs no cyMMapHOMY TOKY Harpy3kH WU
MOIIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIUIIAEMYIO CETh.

[lonyyuB paccuuTaHHOe 3Ha4YeHUE Toka, BbiOMpaeM VY3II ¢ Ommxaium
OOJIBIIMM CTAHJIAPTHHIM 3HAYEHUEM HOMHHAIBHOTO TOKA.

HeobxonuMo yuuthiBaTh, uTo Y3II He 3amumiaer 31€KTPOCETh OT TOKOB
Meperpy3ku M TOKa KOPOTKOTO 3aMbIkaHus, modToMmy camo Y3II momkHO OBITH
3alIMIIEHO OT HHUX YCTAaHOBJIEHHBIM IIOCJIEIOBATEIBHO C HUM aBTOMATUYECKUM
BbIKITIOUaTeneM. [loaromy HomMuHanbHBINH TOK Y3I[IHE0O6X0AMMO MPUHUMATH HUCXOIS
13 HOMUHAJIBHOTO TOKAa aBTOMAaTHMYECKOTO BBbIKJItOYaTesd. [Ipy 3TOM HOMUHAIBbHBIN
ToK ¥Y3II nomkeH ObITh 0OJIbIIE WM PaBEH HOMUHAIIBHOMY TOKY YCTaHOBJIEHHOTO /10
HETO aBTOMATUYECKOTO BBIKIIOYATEIIS.

V3II MOT'YyT UIMETH HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabateiBanus Y3II mo makcumaibHOMY 3HAYC€HUIO

HanpsokeHust (Umax) - ycTaHaBIMBaeT MAaKCUMAJIbHO JIOMYCTUMOE 3HAYCHUE
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HATPSDKEHUS DJIGKTPOCETH, TMPEBBIIICHHE KOTOPOTO MPHBEIET K OTKIIOYCHHIO
Harpy3KH,;

- ycraHoBKa rmopora cpabareiBanuss Y3II 10 MUHUMaIbHOMY 3HAYEHUIO
Hanpsokerus  (Umin) - ycraHaBiauMBaeT MHUHUMAJIbHO JOMYCTUMOE 3HAYCHUE
HANpPSOKCHUST AJIEKTPOCETH, CHUKCHHUE HAMpPSDKCHHWS HIDKE JIaHHOTO 3HAYCHUS
NPHUBEIET K OTKIIOYCHHUIO HATPY3KH;

- YyCTaHOBKAa BPEMEHHU 3aJICPXKKH BKIIIOUCHHUS — BpeMs, depe3 koropoe Y3II,
MOCJIC OTKIIOYCHHS HarPy3KH, IIOBTOPHO €€ BKIIIOYHUT IMPU BOCCTAHOBJICHUH 3HAYCHUS
HaNpPsOKEHUST CETH B YCTAHOBJICHHBIX IpejaeiiaX. Bpems 3a7epKd BKIIOUCHUS

AIEKTPONPUOOPOB BHIOMPAETCS B COOTBETCTBUU C PYKOBOACTBOM I10 AKCILTyaTallUH.

Pucynoxk 12. [IpuMep MapKHpPOBKH yCTPOUCTBA 3allIUTHI OT TIepeHANPsDKEeHUs (pee
HATPSHKCHHS)

KonundecTBo 1 criocoObl HACTPOUKH MOTYT OBITH Pa3IMYHBI JJIs1 pa3HBIX TUIIOB
V3II. O6bryno, Hactpoiika Y3II ocymecTBisieTcss C TOMOIIBIO TOBOPOTHBIX
PETYJIUPOBOYHBIX PYUEK.

CpaBHEHME amNmapaTroB 3alIUThl BJEKTPUUYECKONM CETH M0 OTKIIOYAIOIIEeH

CIIocoOHOCTH
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Paccmotpum pasHuily B pab0oTe€ M BO3MOXKHOCTSIX OTKJIIOYEHHUS PA3TUYHBIX
alrmapaToB 3alIUTHl AJIEKTPUYECKUX Lened. B HacTtosimiee BpeMs, €CTb MHOTIO
KOMOMHUPOBAHHBIX YCTPONCTB 3AIIUTHI JIEKTPUUECKHUX CETEH, T.€. COBMENIAIONINX B
ceOe HECKOJIBKO 3alTUTHBIX (YHKIUH. 371eCh MBI PACCMOTPUM HE KOMOMHUPOBAHHBIE
anmnapathl 3alIUThI, BBHITIOJHSIOIINE TOJIBKO OJIHY (PYHKITHIO.

[IpyunHamMu TOXapOB OT DJIEKTPOYCTAHOBOK MOTYT SIBIATBHCSA. KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKH yTEYKH, JyroBble mpobou  (MCKpeHue),
MepeHanpsKeHUE.

Jns  3amuThl  2JIEKTPUYECKHX CETEH, B HACTOSIIIEE BpPEMs, SBISIOTCS
obsi3atenbHbIME K TIpuMeHeHnio AB u Y/IT. OTu anmapaTsl 3apeKOMEHI0BaIN ceOs
KaKk HajexkHble U 3(Q(PEKTUBHbIE CpelCTBAa MPEJOTBpALCHUS I[OXKApPOB OT
AIEKTPOYCTAHOBOK.

AB 3ammmaeTr >3JEKTPUYECKYI0 CETh OT TOKOB KOPOTKOI'O 3aMbIKaHUS U
MIEPETPY30K IEKTPUUECKON CETH.

YIAT 3ammmaer dIeKTPUYECKYIO CETh OT MOXapoB B  PE3YJIbTATe
BO3HUKHOBEHUS TOKOB YTEUKH.

Crenyer OTMETUTh, YTO B HACTOSAIIEE BPEMS 3alUTY OT MHOTMX HETaTHUBHBIX
(akTOpOB, BBI3BIBAIOIIUX BO3TOpPaHUWE B DJIEKTPUUECKUX CETAX, BMECTE C
npumenenrneM AB u YT, oT4actu pemaroT opraHu3alMOHHBIMU MEPONPUATHUIMU,
MIPOU3BOAMMBIMM HA 3TAI€ NPOCKTUPOBAHUS SIEKTPUUECKUX CETEH, MPU UX MOHTAXKE
U MpU dKCIUTyaTanuu. Mcnonb3yloTesl Takue Mephl, Kak 3a3eMIIeHHEe, YKIaaKka Ka0ems
B KOpo0Oa, yBEJIMYEHHE PACCTOSIHUS MEXKJY MPOBOJHMKAMH, MPUMEHEHUE
CICIIMATBHBIX COCIUHUTEIIBHBIX YCTPOUCTB (KIIEMMHBIX KOPOOOK H Jp.) W T.a. Jlis
3aIUTHl OT IMEPETPY30K MPOU3BOIAT MPABUIIBHBIM PACyeT JJIEKTPUUECKUX CETEU U
Harpy3Ku.

Omnako AB u YT uzHavabHO HEe OB TIPeAHA3HAYCHBI ISl pACIIO3HABAHMS
VCKPEHHUS U OTKJIFOYCHMS LN B cllydae ero nosisieHus. Mckpenue He pacrio3Haercs
AB wim Y/IT, NOCKOJIbKY NMPU UCKPEHUU HE MPOUCXOJAUT HU YBEIUUYEHUE CPEIHETO
3HAYEHUs TOKA B IIENIH, HU €r0 YTEUKa Ha 3EMJIIO.

[Ipy mocCnegoBaTENBHOM HUCKPEHUHU TIOJHOE COMNPOTUBICHHUE KILIOXOTO
KOHTAaKTa» YMEHBIIAET TOK HArPY3KU U JIEPKUT 3TOT TOK HUKE MOPOra OTKIOUECHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3aIIUThl OT HETATUBHOIO JEWUCTBUS BBICOKOTO
3Ha4YEeHUs] TOKa He cpabateiBaioT. [Ipu mapamienbHOM UCKpPEHHH MEXIy (azoi u

HCfITpEU'H:HI:IM IIpoOBOAOM TOK OI'paHH4YCH IIOJHBIM COIIPOTHUBIICHHCM ILCIIKM H
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cpabarsiBanue AB u Y/IT 3aBUCUT OT CTE€NEHU UCKPEHUS, OJHAKO B MTOJHOU MEpe He
rapaHTUPYETCS.

CoOTBETCTBEHHO, peIlIEHNE 3a/a4l PACIIO3HABAHUS UCKPEHUS W O0ecredeHus
3alIUTHl OT TOXAapOB, BBI3BAHHBIX HCKPEHUEM, IOJKHO O00ECTeunBaTBHCS HOBBIM

THUIIOM YCTpOﬁCTB, Q)YHKHI/IOHZUIBHO N TCXHUYCCKH OPHUCHTHPOBAHHBIMH Ha TaKYIO

3agauy. Takum ycTtpoiictBom siBisietca Y 3111

V3AII 3ammimaer SJIEKTPUYECKYI0 CETh OT MO0KAPOONACHOTO MPOSIBIEHUS

JAyTroBOTrO Mpo0os (MCKpeHus).

Eme omuum daxtopowm,

SJICKTPOYCTAaHOBOK,

KOTOPBIM MOXET NPUBECTHM K TMOXKapy OT

SIBIISIFOTCS  KOJIeOaHus HaIIPS>KCHUA 3HCKTpH‘-ICCKOI>i CCTHU.

HpI/I‘-ICM, OIIaCHOCTb MOJKCT HCCTH KaK ITIOBBIICHHOC HAIIPSAKCHUC, TaAK U ITIOHUKCHHUC

HaIIPAKCHUS.

AB, VAT, Y3AII e 3amuiaroT 3JIEKTPUUIECKYIO CETh OT OMACHBIX KoJieOaHuM

HaIpsKEHUs ceTu. DTy 3ajaudy BeinosnseT Y311

VY3I1 3ammimaeT 3JIeKTPUISCKYI0 CETh OT KOJICOAaHWH HANpsKEHUs, KOTOPHIC

MOTYT MPUBECTH K BBIXOAY U3 CTPOSI SJIEKTPONPUOOPOB U UX BO3TOPAHHUIO.

(I)yHKIII/IOHaJILHI)Ie BO3MOKHOCTH anmapartoB 3alIUTbI J3JCKTPHYECCKHUX

ceTei.

Tabmuna 6

CDYHKI_[I/IOHaJ'IBHBIe BO3MOXKHOCTH aIllmapaToB 3allIUTEI SJICKTPHUUCCKHUX ceTen

Anmnapar 3aIuThl
YcrpoiicTBo VeTDOICTEO
ABapuiiHbIi .. | YCTpoicTBO 3aMTHI |  3aLIUTHI OT p
pO— ABTOMATHYECKHI 3aIUTHI OT
p Au(ppepeHIHATBLHOTO AyroBoro
BhIK/II0UYaTe b (AB) nepeHanpsiKeHust
toka (YT) npooos (V310
(Y34m)
He
KopoTtkoe OobecneunBaer He obecneunBaer He obecnieunBaer
3aMBIKaHUE 3ALUT 3aIAT OOCCHEREBACT 3aIAT
y y 3aIUTY y
He
Oo0ecnieuuBaer He oOecnieunBaer He o0OecmieunBaer
[Teperpyska S - o0OecreunBaeT SanmT
y y 3aIUTY y
He
He oOecnieunBaer O0ecneunBaer He oGecnieunBaer
VYTeuka Toka — sammT o0OecrieunBaeT —
y y 3aIUTY y
Hyroson
1po6oit He oGecnieunBaer He obecrieunBaer OoecneyuBae | He oGecneunBaer
3aILUT 3ALUAT T 3aI0UT 3ALNAT
[IOCJIEIOBATENLH Ty Ty Ty Ty
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Anmnapar 3a1mThI

Yerpoiicrso YcrpoiicTBo
ABapHiiHbIH . | YerpoiicTBO 3aIIMTHI |  3aIMTHI OT p
P— ABTOMaTHYECKUHA 3aI0MTHI OT
P auddepeHIUATLHOTO JAYroBOIro
BbIK/II04YaTeN b (AB) roxa (YIT) D0BosT nepeHanpsiKeHust
P (vV30)
(Y341
BIN
He B nonHoM Mepe
o0OecrieunBaeT
OBOU 3aIUTY.
JAyr 6oi M %] He o0ecnieunBaer Oo0ecneuuBae | He oOecneunBaer
npoooi § 0’KeT cpaboTarh samTy T sammTy sauTy
napauIeIbHbIH CIIMIIIKOM IT031HO
(Ipu orpaHUYEHHOM
toke K3)
He B nomoit mepe He B nmonnHo mepe
obecremBacT obecrieunBaeT
0BOM 3amuTy. Moxer
Irllyi)60171 o a6li)lTaT}; CILALLKOM 3ALLUTY. Oo0ecnieunBae He o0OecrieynBaer
p p MosxeT He cpaboTaTh T 3aIIUTY 3aIIHUTY
Ha 3eMJIIO no3aHo (pu (IIpH MMy bCHOM
OTPaHUYEHHOM TOKE
XapaKTepe UCKPCHHSA)
K3)
He
[Tepenaapt He obGecnieunBaer He obecnieunBaer oGeCIeuBACT O0ecnieuuBaer
HaTPSOKCHUS 3aIIUTY 3aIIHTY sammTy 3aImmMTy

N3 Ta6J'II/II_[BI 6 BHUIHO, 9YTO HHM OJWH U3 allllapaToB 3allMUTHI HC 3alIUIIACT

QJIICKTPUYICCKYIO CCTh OT BCCX BO3MOKHBIX aBapHﬁHBIX PEKUMOB. I[J'ISI obecreueHus

MaKCUMaJIbLHOU

anmnaparThl

3alllUThI

3aIUTHI,

paboTaromiue Ha

HCUCIIPABHOCTHU 3JI€KTpH‘-I€CKOﬁ CCTH.

oOHapyKeHue

pa3HbIX

DIIEKTPUYECKOW CETH IEJIeCOO00pa3HO  HCIOJIb30BATh

MPU3HAKOB

[Tpumenenne Y3/I1 u Y3II He oTMeHsIeT HEOOXOIUMOCTH UCTIOIb30BaHusl AB

u Y]IT.

Takum 00pazoM, ecium paccMOTPETh BapHAHT HCIIOJIB30BAHUS BCEX BHJIOB

3alIUTHI AJICKTPHUECKON CETH OTIEIBHBIMU YCTPOUCTBAMH (BBITIOTHSIIOIIMMHE TOJIBKO

OJHY (YHKIIHIO), TO HEOOXOIUMO YCTAHOBHUTH YEThIPE PA3HBIX ammapara 3allHThl:
AB, YT, Y31II, V3IL

B HACTOAIICC BPCMA PACIIPOCTPAHCHBI KOM6I/IHI/IpOBaHHBIe arIapaTsl 3al1UTHI,

KOTOpble OOBEAUHSIOT B OJHOM KOPIIYCE€ HECKOJBKO YCTPOWCTB.

Hanpuwmep,

g depeHuraIbHble aBTOMAaThl, KOTOPble OOBEAUHSIOT (YHKUHUHA aBTOMATHYECKOTO

BBIKJIFOYATEJIsl U YCTPONCTBA 3auThl U depeHnraibHoro Toka. KomOunupoBanubie
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YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATh U YIPOCTUTH MPOEKTUPOBAHUE U MOHTAXK

QICKTPHUYICCKNX IIHUTKOB.

TepmonHaUKATOPHI

Opno¥i w3  Hambojee  pPACIPOCTPAHEHHBIX  NPUYMH  TOXKAPOB  OT
AJEKTPOYCTAHOBOK  SABJSETCSI TEPErpeB  KOHTAKTHBIX  COCIUHEHUUM  JIPYTUX
anemMeHTOB. [lokapoomacHble  PEeXUMBI  BO3HHMKAIOT  BCJIEACTBUE  OOJIBIIOTO
MEePEXOAHOT0 CONMPOTUBIIEHHUS, & TAKKE MEPETPY30K.

TepMOMHIMKATOPHBIE MAaTEpPUaibl MPEIHA3HAYEHBl IS BU3YAIBHOTO WU
doTorpaduueckoro KOHTPOJISI M HM3MEPEHHUS TEeMIepaTyphl, T.€. PE3yJbTaThl
M3MEPEHUN MOXHO MPEICTABUTH B BU3YAIM3UPOBAHHOM BUJIE.

[Ipy pmocTHXKEHWH MaKCHUMaJIbHOW TEMIEPATypbl TEPMOMHIUKATOPHBIN
MaTepHall pacIuUIaBIISIETCS] 1 HEOOPATUMO MEHSET CBOH IIBET.

TepMouHaMKAaTOPBl MOXKHO HCHOJB30BaTh KaK JIOKa3aTeIbCTBO (pakTa
NOCTMIKEHUSI  OIPENEIICHHOM MAKCHMaJbHOM TEMIIEpAaTyphl, T.K. PeE3yJIbTaThbl
W3MEPEHUS SABJISIIOTCS HEOOPATUMBIMH.

Merton u3MEpeHHMsT TEMIEpaTypbl C TOMOIIBIO TEPMOUHAUKATOPHBIX
MaTepuaioB OTJIMYAETCS MPOCTOTOM, 3KOHOMHYHOCTBHIO, MaJOl TPYIAOEMKOCTHIO,
BO3MOKHOCTBIO ONEPATHUBHOIO TMOJYYEHUS JOCTATOYHO IOJHOM HH(pOpMAIUU O
TEIUIOBOM PEXUME FJIEMEHTOB JIEKTPOOOOPYA0BAHUS.

TepMOUHAMKATOPBI HMMEIOT HECKOJIBKO MCIIOJHEHHUI: TEPMOUHINKATOPHBIE
HAaKJIEHWKU U TEPMOUHAUKATOPHBIE KPACKHU.

KoHTpacTHOCTh 1IBETOBOrO Mepexoja OOECHNEYMBAET JIETKOE pPAaclo3HABaHUE
ABAPUIHOTO MEPETPEBA.

TepMOUHAMKATOPHI COXPAHSAIOT CBOM LBET W MapKUPOBKYHA IPOTSKECHUU
BCETO CPOKa CIYKOBI.

TepMoUHIUKATOPHBIE HAKJIEHKH TPENCTaBISAIOT COOOM  MOMJIOKKY Ha
CaMOKJIESIECNCS OCHOBE C HAHECEHHBIM TEPMOUHAMKATOPHBIM  MOKPBITHEM.
Marepuanom MojIoKKH MOTYT ObITh Oymara, ¢oJyibra Wi moJiMMepHas tieHka. J{is
MPEIOXPAHEHUS] TEPMOMHIMKATOPHOTO TOKPBITHS OT BHEIIHUX BO3JICUCTBUI
MOBEPXHOCTh U3AENMS TOKPHIBAIOT 3AILUTHON IIJIEHKOM.

[Ipn pocTKeHUW 3aJaHHOW TeMmepaTypbl MHIUKATOP HEOOpaTHUMO MEHSET

CBOM IIBET.



58

TepMonHIUKATOPHBIE HAKJIEUKU MOT'YT OBITh PA3JIMYHOTO pa3Mepa U GopMbl, B
3aBUCUMOCTH OT 3aJlaud MMETh pa3Hblil Mopor cpadaTbhiBaHUs, UMETh HECKOJIbKO
TEPMOUYYBCTBUTEIBHBIX METOK C Pa3HBIM MPEEIOM CpadaThIBAHMS.

TepMouHAMKATOPHBIE HAKIEHKH MOTYT OBITh OJTHOIIO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY HWHJHUKALIMOHHYIO METKY U MHOIOIIO3UIMOHHBIMU — MMEKIIUE HECKOJIBKO

HHAUWKAIINOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPHI.

Pucynok 13. [lpumepsl TEpMOUHANKATOPHBIX HAKIIEEK PA3NIMYHBIX TPOU3BOAUTENCH

[IpyuMeHEeHHE OAHOMO3UIIMOHHBIX TEPMOMHIAUKATOPHBIX HAKIIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJIbHYIO TEMIIEPATYPY HA DJIEMEHTE 3JIEKTPOOOOPYIOBAHUS.

[IpyuMeHEHHE MHOTOIMO3UIIMOHHBIX TEPMOUHIWKATOPHBIX HAKJIEEK MO3BOJISIET
ONpEEIISITh TeMIeparypy 3JIEMEHTA 3IEKTPOOOOPYI0BAHUS KakK
cpeaHeapupMeTHIECKOEe MEXIY MOCIeAHEH METKOM, N3MEHMBIIICH 1BET, U MIEPBOM —
HE U3MCHUBIIIEH.

TepMOMHIUKATOPHBIE KPACKH, B OTIMYHE OT TEPMOWHIUKATOPHBIX HAKJIECK,
MOXHO HAHECTH Ha IIOBEPXHOCTH WM DJEMEHTBI JJIEKTPOOOOPYIOBaHMS,
HEJIOCTYIIHbIC ISl YCTAaHOBKM TEPMOMHIMKATOPHBIX HAKJIEEK, Hampumep, Ipu
CJIO)KHOW KOH(UTYpaIruu WM OTPAHUYCHHOM MPOCTPAHCTBE BHYTPHU AICKTPUUECKUX
IUTKOB. Kpacku MOKHO HAHECTH Ha IOBEPXHOCTh KOHTPOJIUPYEMOIO SJIEMEHTA

0oj1ee TOHKUM CJIOCM, B PEC3YIIbTATC YCT'O BO3PACTACT CKOPOCTH Cpa6aTBIBaHI/I${.
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Pucynok 14. [Ipumep UCHOJIHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUANKATOPEl TNPUMEHAIOTCA JJII KOHTPOJS TEIUIOBOIO pPEkKHMaA
AIIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMOMHAMKATOPHI TPUMEHSIOTCS IS OOHApYXKEHUsI U PEerucTpaiuu
MEPErpeBOB AIEMEHTOB 3JIEKTPOOOOPYJOBAHUS WM DJIEKTPONPOBOJKH, B MEPBYIO
ouepe/b, BOTU3H JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTUHECHUM.

TepmounaNKaTOPHI HE TPEOYIOT CIEIHMATILHOTOTEXHUYECKOTO 00CTYKUBAHHUS.

3amure MOJIEKAT 3JIEMEHTBI 31EKTpooOOpYyI0BaHUS, U1t
KOTOPBIXHOPMATHUBHO-TEXHUYECKUMU JTOKYMEHTaMH1 YCTaHOBJICHBI
HauOONBIINEAONMYCTUMbIE  TEMIEpaTypbl  HarpeBa, a  TakXke  DJIEMEHTbI

AIIEKTPOOOOPYIOBAHUS, IIEPETPEB  KOTOPHIX MOXKET TMPUBECTH K aBapud WIHU
BO3TOpaHMIO (HE3aBHCHMO OTHAIMYHS TPEOOBAHHMI HOPMATHUBHBIX JJOKYMEHTOB).
TepMOMHIUKATOPHI ~ HAHOCAT  HAa  DJIEMEHTHI  DJIEKTPOOOOPYIOBaHUS,

MMOICKAIIMNEC KOHTPOJIO TCIINIOBOT'O COCTOSAHMUA.
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Pucynok 15. IIpumep ucnosib30BaHusI TEPMOUHANKATOPHBIX HAKJIEEK JJIsi KOHTPOJIS
TeMIEPATypPbl KOHTAKTHBIX COEUHEHUN

[Topor cpabaTeiBaHHS TEPMOUHIUKATOPOB BEIOUPACTCS UCXOIS U3 TPEOOBAHUI
HOPMATHBHO  TEXHMYECKOM  JIOKYMCHTAMUUIA  KOHKPETHOTO  3JIEMEHTA
DIIEKTPOOOOPYIOBAHUS, TEXHHUYECKHX XapaKTePUCTHK U  PEKUMOB  pabOTHI
AIEKTPOOOOPYIOBAHMUS.

Tak kak TEPMOWHIUKATOPHI HE SIBJISIOTCABOCCTAHABIMBACMBIMU H3JICITHIMH,
MOCJIC PETHCTpPAllMd WMHU TeperpeBacpadOTaBIIMEe TEPMOUHIAMKATOPHI TOMJISKAT
3aMEHE Ha HOBEIE.

Heo0xomuMo KOHTPOJIIMPOBATH CPOK MCTIOIB30BAHUS TEPMOMHIUKATOPOB. [Ipn
WCTEYCHUH CpPOKa HCIOJIb30BAHUS, TEPMOMHIAUKATOPHI HEOOXOIWMO 3aMEHUTH Ha
HOBBIC. [lociie 3aMeHbI caienaTh OTMETKY B KypHAJE.

TepMouHaMKATOPHI SIBIISTFOTCSI
HEBOCCTaHABIMBACMBIMUNHEPEMOHTOIIPUTOTHBIMHU U3JCIUAMH (TTOKPBITUsAME). [Ipn
cpabaThIBaHUU TEPMOHMHIUKATOPA,CTO CIEAyeT YIAAIUTh M 3aMCHHTh Ha HOBOE
uzgenue (mokpeitre). OKpallMBaHWE TEPMOMHIMKATOPHBIX METOK B pE3yJbTaTe

BO3/ICHCTBUS TEMIIEPATypPhl HEOOPATUMO.

TepmocucreMbl
TepmocucTembl IpeAHA3HAYCHBI 11 PAHHETO aBTOMATUYECKOTO OOHAPYKEHUS
MOXAapPOOMACHBIX CHUTYyallMil, BO3HUKAIOIIMX BCJIEACTBUE TIEPErpeBa SIECMEHTOB

9JIEKTPOYCTAHOBOK: KOHTAKTHBIX COCJAMHEHHU, IPOBOJIOB, Kabemnei (B T.4. KOHIICBOM
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apMaTypbl) M IIWH, JJICKTPUYCCKUX aIlllapaToB, BBOJHBIX pPaCIpPEICIIUTEIBHBIX
mKadoB, MMTOB C 3JIEKTPOOOOPYIOBAHMEM, HHOTO JJIEKTPOOOOPYIOBAHUSA M HUX
AJIEMEHTOB, TJIe¢ BO3MOXKHO MPEBBIIIEHUE TEMIIEPATypbl 000PYI0BaHUS B HEIITATHOM
pexuMe padOThI UJTH TIPU TTOSBIICHUN JIeeKTa.

CucreMbl OCYIIECTBIAIOT HEMPEPHIBHBIA KOHTPOJIb TEMIIEpaTyphl HarpeBa c
CUTHAJIM3alE O MPEBBIIICHUN YCTAaHOBIICHHBIX ITOPOTOB M Tiepeaadeit nHpopmanu
Ha MyJIbT IEHTPATU30BAHHOTO HAOIIOICHUS, T/I€ OCYIIECTBISETCS MPUEM TPEBOKHBIX
U3BCIICHUI 00 OOHAPY)KEHHBIX MeperpeBax ¢ JaTYMKOB, OToOpakeHUe (MHIUKAINA)
COCTOSIHUSI U PETUCTPALS COOBITUIA.

TepmocucteMamMu MOryT OBbITb 00OpPYAOBaHBI 3JIEKTPOYCTAHOBKH, IS
KOTOPhIX HOPMATHUBHBIMHU JOKYMEHTAMH YCTAHOBJICHBI HAWOOJBINAS TOMyCTHMAs
TeMIlepaTypa HarpeBa, a TakKe DJJIEMEHTHl  JJIEKTPOOOOpYAOBaHHS U

QJICKTPOIIPOBOAKH, IICPEIPEB KOTOPLIX MOMKCT IIPUBCCTH K dABAPpHUH UJIKX BO3TOPAHHIO.

Pucynox 16. [Ipumep cucteMbl, COCTOSIIIEH U3
TEPMOAKTUBUPYEMONTA30BBIICIAIONIECH HAKIIEMKA U CIEHUAIIM3UPOBAHHOTO
ra3oBOTrO JaT4yHKa

B kadecTBe ycTpoiiCTB OOHApYKEHUs MPEBBIIICHHUS TEMIEPATypbl B Pa3HbIX
cUucTemMax MOT'YT BBICTYIIATh pa3Iu4YHbIE JATYUKHU. Hanpuwmep,
TEPMOAKTUBUPYEMBICTA30BBIJICAIONINE HAKICHKH, MPU HArpPEBAaHUM KOTOPBIX 10
ONPEACICHHOW TeMIEepaTypbl BBIACISIETCS CHUTHAJIBHBIA Ta3, YyJaBJIUBAaEMBbIil
CIICLIMATU3UPOBAHHBIM T'a30BbIM JATUUKOM, MEPEJAIONIMM CUTHAJ O MEPETrpeBe Ha
KOHTPOJIbHO-TIPUEMHOE YCTPOMCTBO; OECKOHTAKTHbIE HH(PAKpaCHbIC JATUYUKH;

AATYUKW TEMIICPATYPbI, YCTAHABIMBACMBIC HCIIOCPECACTBCHHO Ha KOHTpOHpreMBIﬁ
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AJIEMEHT AJIEKTPOOOOPYI0BAHMUS.

Ilar 1 Ilar 2

I"azorenepupyromue Hakieviku, I[Ipu nHarpeBanuu Bbime 50 —
pasmemieHHple  Ha  cwioBblX 90°C MHIMKATOpPHBIE METKH
KOHTAaKTaXx, a Takke HEoOpaTUMO MEHSIOT CBOU
CMOHTHPOBAHHBIHN ra3oBBIA IIBETa

JATYUK B DJICKTPOIIUTKE

Iar 3

B aBapuiiHOM cuTyanuu, Koraa
TeMnepaTrypa MoJHUMAETCS BbIIIE
100°C, HaKIelKa  BBIAEIISIET
CUTHAJIbHBIN ras, KOTOPBII
bukcupyercs ra3oBbIM
matyukom. Jlatumk — mepenaer
curHan TpeBorn u [/ wim
OTKJIIOYACT ITHUTAHHE

Pucynok 17. TlomaroBasi cxema pabOThl CUCTEMBI HEMTPEPHIBHOTO KOHTPOJISI
TEMIIEpPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOMNTA30BbIACIISIIOIIEN HAKIIEHKU
Y CIICLIMAJIM3UPOBAHHOIO ra30BOr0 JaTunuKa

KpOMe TOro, TCPMOCHUCTCMbI MOXKHO HCIIOJIb30BAaTh KaK CUCTCMbI MOHHUTOPHHI'A

MOKapHOW OMAaCHOCTH 3JIEKTPOYCTAHOBOK, 3a CYET PaHHEro OOHApY>KEHHsSI TOYEK

9pPC3MCPHOIro HaArpeBa, 3a40JIro a0 Hadaja TepMI/I‘-IeCKOI\/'I ACCTPYKIHUHU H30JIIIHUKU B

MCECTax YCTAHOBKHU JATUYHUKOB.
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Pucynoxk 18. [Ipumep cucteMbl MHOTOKaHAJIbHOTO OECKOHTAKTHOTO TEMIIEPATYPHOTO
KOHTPOJISl HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUYECKUX JATUYUKOB

Pucynoxk 19. [lpumep WHTEIIEKTYaTbHOW CHCTEMBI KOHTPOJIS TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOETbHBIX JTMHUI Ha OCHOBE PACTIPEEICHHOTO
JaTYMKA TeMIEpaTypbl

TenoBU3MOHHASA JUATHOCTHKA

B oOcCHOBE TEMJIOBU3MOHHON JUArHOCTUKHU JIEKHT TEIJIOBOM  METON
HEPa3pyIIAIOLIEr0 KOHTPOJIA, T.€. TEIJIOBU3MOHHBIE OOCIENOBaHUS C LEJIbIO
BBISIBJIEHUSI TI0’KapOOMACHBIX YYaCTKOB M Y3JOB B 3JEKTPOOOOPYAOBAHUH H

QJICKTPOITIPOBOIKE.
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B kayecTBE TEXHMYECKOTO CpPEACTBAa TEIUIOBU3MOHHOW JUArHOCTHUKHU
MIPUMEHSETCS TEIIOBU30P. TennoBrU30p — 3 TOONTUKO-3JIEKTPOHHBIA U3MEPUTEIIbHBIN

npuoop, padoTtaroniuii B MHPpaKpacHoi 00J1aCTH 3JIEKTPOMArHUTHOTO CIICKTPA.

Pucynok 20. [Ipumep npoBeeHUs TEINIOBU3MOHHOTO KOHTPOJIS dJIeKTpoIkada

Kparko wmeToj TenjgoBU3MOHHOM JMArHOCTUKH TOXKapHOW 0€30macHOCTH
HKCILTyaTUPYEMOTr0 3JIEKTPOOOOPYI0BaHUS MOKHO ONHUCATh CIEAYIOIIMM 00pa3oM.
Kaxnplii 00beKT MMEET TemiepaTypy, IpudYeM B pa3HbIX TOUKax oHa paszHas. Kak
MPaBWIO, OTKJIOHEHHE TEMIEPATyphl B Ty WM UHYIO CTOPOHY CBUJIETEIILCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, nedexrte. TemmoBu3op Kak BUAEOKaAMEpa OXBaThIBAET
BCIO MMTAaHOpPaMy OOBEKTa, BHIBOJUT HA SKPaH U PUKCUPYET B MaMSITU BECh CIIEKTP €T0
TeMIeparyp, npeodpa3yss B TepMorpaMmy, T.e. KapTUHKY TeMIepaTyp, KOTopas
HallOMUHAE€T HeraTuB IBeTHOM QoTorpaduu, TA€ KaXKIbIA OTTEHOK I[BETa
COOTBETCTBYET OIPEICICHHON TEMIIEPATYPE.

HeocnopumbiMu ~ mpeMMylIeCTBaMU  TEIUIOBU3MOHHOTO  00CJEIOBaHUs
ABIIAIOTCS: OOBEKTHBHOCTh M TOYHOCTH IIOJYyYaeMBIX JaHHBIX, O€30MaCHOCTH
(mpumeHsieTcst OCCKOHTAKTHBIN METO/), HEe  TpeOyeTcs OTKJIIOUEHHE
ANIEKTPOOOOPYIOBaHUSI M TOJATOTOBKM pabouyero wmecra. Ilpu s3TOM MeTox
BBICOKOIIPOM3BOAUTENIECH, K TOMY € OH JaeT BO3MOXHOCTh HPaKTHYECKHU
MIHOBEHHO, «C TI€pPBOrO B3IJIAJa», yKa3aTh MeCTO Jedekra, NpeaBapUTeIbHO
ONpeNeNnuTh CcTeneHb JedexTHocTH. Kpome 3TOro Meroa OTau4aeTcsl MpPOCTOTOMN

JOKYMEHTUPOBaHUS J1I€EKTOB U BO3MOKHOCTBIO OIpeseneHus: 1e(h)eKToB Ha paHHEH
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ctaquu pa3BuTuss. OH TMO3BOJSET C JOCTAaTOYHOM  CTENEHbIO TOYHOCTH
JTIMarHOCTUPOBATH COCTOSIHUE HE TOJIBKO OTKPBITBIX 3JIEMECHTOB
AIEKTPOOOOPYIOBaHMS, TAKWX KaK KOHTAKTHBIC COCIMHEHUS B JJICKTPUUCCKHUX
IIMTKaX W BBOJHBIX IIATAaX, HO U COCTOSIHUE PO3ETOK W BBIKIIOYATENCH, KOTOPHIC
3aKpBITBl  KOpPIIyCaMH, a TakKXe€ DJJEKTPUYECKUX MPOBOJOK, BBIMOJHEHHBIX

Pa3 IMIHbIMHA CII0CO0aMHu.

Pucynok 21. IIpumep TepMorpaMMbl KOHTAKTHBIX COCIMHEHUN C TEMIIEpaTypHOM
HIKAJIOMN

CyTh TEIUIOBU3MOHHOW JMArHOCTHKU 3aKJIIOYaeTcss B OECKOHTAKTHOM
pErucTpaluu TEMIIEPAaTypHOTO TOJIsI Ha TOBEPXHOCTH OOBEKTa H3MEPUTEIbHOU
anmnapaTypou, MOCTPOCHUM U aHAJIW3€ TEPMOTpaMM C HUcIoiab3oBanueM OBM nns
oOHapyxeHus U kKiaccupukanuu aqeexToB u npuHATUA peienus. Hanuuue nedexra
MIPU TaKOW JUArHOCTUKE XapaKTEPU3YETCs] aHOMAJIbHBIM MOBBIIIEHUEM TEMIIEPATyPbl
B JIe()eKTHON 30HE TI0 CPABHEHHIO C MCTIPABHBIMH O0JIACTSIMH.

VYcnoBuss U NOPANOK  TNPOBEICHHS  TEIUIOBU3MOHHOM  JIMArHOCTUKU
HKCILTyaTUPYyEeMOTO  3JEKTPOOOOPYAOBAHMUS JKUIBIX M OOINECTBEHHBIX 3AaHUUN
YCTaHABIMBAIOT METOAWYECKHe pekoMeHganuu [6]. OHu  HampaBjieHBl Ha
NpopUIAKTUKY TIOKApHOW O€30MacHOCTH  DJIEKTPOOOOPYIOBAHMS  KWIBIX U
OOIIIECTBEHHBIX 3JaHUN M TMO3BOJSIOT KOHTPOJUPOBATH U OIEHHUBATh COCTOSIHUE
MOKAPHOM OMAaCHOCTHU 3JIEMEHTOB 3JIEKTPOOOOPYNOBAHMS, KOTOPBIE paHEe HE MOTJIHU
OBITH 00CIIEIOBAHBI, TAKUX KAK: PO3ETKHU, BBIKJIIOYATENIN U DJIEKTPUUECKUE MTPOBOJAKU
BBITIOJTHEHHBIX Pa3IMYHbIMU CIOCO0AMM, YTO SIBJISETCS aKTyaJbHbBIM MOMEHTOM B

obsracTu obecreueHus MOKapHOU 0€30MaCHOCTH KUJIBIX U OOIIIECTBEHHBIX 3/IaHUM.
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Pucynok 22. [Ipumep oOHapyx)eHHUs MOXKAPOOIACHOTO pa3orpeBa 00JITOBOTO
KOHTAKTHOTO COEAUHEHUS

C 1moMOIIBIO TEIUIOBU3MOHHOW JHUATHOCTUKH BBIABIISIOTCS KOHKPETHBIS
nedeKTHbIE MecTa, TJIe 3a4acTyl JOCTATOYHO 3aTSHYTh, 3a4YMCTUTh, 3aMCHHUTH
00JITOBOE COCTMHEHHE MJIU TICpPEepacIpeIe/INTh HAarPy3Ky | JIeEeKT OYACT yCTpaHEH.

JlommyckaeTcst KCIOIb30BaTh JPYTrUe METOJIUKHU TCTUIOBU3HOHHON JTUATHOCTUKH,
eciM 001acTh WX TPUMEHCHHUS COOTBETCTBYET OO0JACTH TPHUMEHEHUS HACTOSIIUX
METOJIMYCCKUX PEKOMEHIAITUH.

B xauecTBe KpHUTEpHEB OIICHKH IOKAPHOH OE30MaCHOCTH DIICKTPUYCCKUX
U3MIETU  MOXXET OBITh MPUHATO 3HAYCHHE TEMIEPATyphl WIW TPEBBIIICHUS
TEMITepaTyphl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe u3nenue. Kpome Toro
KPDUTCPUH OIICHKHM II0KApHOH OIMACHOCTH IIPH TEIUIOBU3MOHHOW JHArHOCTHKE
IPUBEACHBI B METOAMYECKUX PEKOMEHaausx [6].

JlnaraocTuka 3ieKTpoOOOPYIOBAHUS TEIUIOBBIM METOJIOM HEPA3pYIIAFOIIETO
KOHTPOJIs (TEIIOBU3MOHHAS TUarHOCTHKA) JOKHA MMPOBOIUTHCS OpUTaioi HE MEHEe
2 yenoBek. Bee uieHsl Opuraapl JOKHBI OBITh aTTECTOBAHBI 10 TEIJIOBOMY METOY
Hepa3pymarmero KOHTpoias. XoTs Obl OMH PAOOTHUK JOJKEH OBITh aTTECTOBAH HE
Huke, 4em 1o |l kBanudukanmoHHOMY YPOBHIO IO TEIJIOBOMY KOHTPOJIFO B CUCTEME
Pocrexnanzopa.

Jlisi  mpoBeAeHUS TEIUIOBU3MOHHOW JMArHOCTUKH MOTYT IPHUBJICKATHCS
CTOPOHHHE OpTraHW3allM¥, aKKPEIUTOBAHHBIE B YCTAaHOBIICHHOM TMOpSIKE Ha

TETUIOBON METOJI Hepa3pyIIAlOMIETro KOHTPOJIS.
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