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MUHUCTEPCTBO POCCVIVICKO?I ®EOEPALMU MO OENAM MPAXXOAHCKOW
OBOPOHbI, YPE3BbI4YAUHbLIM CUTYALIUAM U NUKBUAOALIMA
NOCNEACTBUN CTUXUNHBLIX BEOCTBUA

METOANYECKUE PEKOMEHOALIUU
NO OPrAHU3ALUUUN NMPODUITAKTUKU NMOXAPOB OT JJIEKTPOOBOPYANOBAHUA
B XXUJ1bIX N OBLLECTBEHHbIX 3AAHUAX C MPUMEHEHUEM
TEXHUYECKUX CPEACTB

Metonuka mnpegHazHau€Ha JUIsi OpPraHOB MCIIOJHUTEIbHOW BJIaCTH CyOBekTOB Poccuiickoii
®denepanyu, OpraHoB MECTHOTO CaMOYIPABIICHUS, OpraHU3aluil [0 peaanu3aluu MOJHOMOYUH B 001acTu
MoKapHOW OE€30MacHOCTH B KUJIbE, COOCTBEHHHKOB (apEHIAaTOPOB) >KHIIBIX JIOMOB (KBAapTHUP), a TakkKe
UCIONb30BaHUus TeppuTopuanbHbiMu opranamu MUYUC Poccun B 1ensix mpaBOBOrO MPOCBELIECHUSA U
MIPaBOBOTO MH(GOPMHUPOBAHUS TPAKIAH U OPTaHU3AIHA.

Hactosmme Meroanueckue peKOMEHIAIUU OIPEIeSIIOT OOIIME IMOJIOKEHHUS [0 OpTraHu3aluu
PO UIAKTUKH ITOKAPOB OT IEKTPOOOOPYAOBAHUS B )KHIIBIX U OOMICCTBCHHBIX 3JJaHHUSIX C PUMCHCHHEM
TEXHUYECKUX CPEICTB.

HaCTOﬂHII/IC MCTOAUYCCKUC PCKOMCHAAIWU HC ABJIAIOTCA PYKOBOJACTBOM II0 IMPOCKTUPOBAHHIO
AJIEKTPOYCTAHOBOK 3JIaHUH M MOHTaXy anmnapaToB SJICKTPUYECKON 3allUThl U JPYTUX TEXHUYECKHUX
CPEICTB.

Hacrosue meToandyeckue PEKOMEHAAIUU HE ABJIAAOTCA HOPMATUBHBIM JOKYMCHTOM.

Mertonuka HampaBieHa B OpraHbl MCIOJIHMTEIbHOW BiacTU cyObekToB Poccuiickoit ®denepanuu
nucbMoM MUC Poccuu ot 07.04.2022 N 43-2004-109.

BBepneHue

Hons uncna noxapos, npousomeqmux B Poccuiickoin denepaunu OT IIEKTPUUECKUX U3AETUN U
YCTPOWCTB B 3aHUSAX U COOPYKEHHSIX, OT OOIIETO YKCiia TOKapOB B 3JaHUAX M COOPYKEHHUSX OCTACTCA
CTaOWIBHO BBICOKOU M cocTaBisieT Oonee 34%.

HaubGonpiiee yucno moxxapoB OT 3JIEKTPOOOOPYAOBAHUS €XKETOJHO IMPOMCXOAUT Ha OOBEKTax
KWIOro cektopa. Mx momst cocraBnsier mopsiaka 74% oT o0mero KOJWYECTBa IMOXKApOB IO
AIEKTPOTEXHUYECKUM TMPUUUHAM.

OcHoBHasl 4acTh MOTUOIINX JTIOACH Ha MOXKapaxX OT ANEKTPOOOOPYIOBAHUS MTPUXOAUTCS HA MOKAPHI
B 3/IaHUSIX U COOPYXKEHHUAX KWIOTo cekropa - 94,8% or olmiero 4ymcia moruOmmMx Ha ToXKapax,
BO3HUKIIUX 10 JIEKTPOTEXHUYECKUM NPUUUHAM.

Cpenu BUIIOB OOBEKTOB YKHUIJIOTO CEKTOpa HAaUOOJIbIIIee KOJUISCTBO IMOKAPOB OT JICKTPOU3ICIINN H
YCTPOMCTB €KEroJHO MPOUCXOAUT B OJJHOKBAPTUPHBIX U MHOTOKBAPTHPHBIX KUJIBIX JOMaX M COCTaBISET
0k0110 43% u 33% COOTBETCTBEHHO.

B 3panusax u COOPYKCHUAX O6IJ.I€CTBCHHOFO Ha3HA4YCHUA HOJI IMOXKApOB OT 3HCKTp0060py,Z[0BaHI/I$I
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coctaBmiia 6osee 52% ot o0miero yrcia MmoxkapoB Ha JaHHBIX OOBEKTaX.

Josns yncina noruOImmx Jroei Ha moXapax OT 3JIEKTpooOOpYyIOBaHHSA B OOLIECTBEHHBIX 3/IaHHSIX
coctaBmia 19,0% ot obmero yrcna norudImuX Ha MoXkapax Ha JaHHBIX 00bEKTaX.

Pacnipenenenns 3HaUeHMH MMOKa3aTesieid 00CTaHOBKY ¢ TIO’KapaMu, MPOU30IIeAIIMA B Poccuiickoit
@enepanun B ieproa 2016 - 2021 rooB B )KUIOM CEKTOpPE U 3[aHUSAX U COOPYKEHHUAX OOIIECTBEHHOTO
Ha3HAYCHHS, UCTOYHUKOM BO3HMKHOBEHHUS KOTOPBIX SBIISJIOCH 3JIEKTPOOOOpPYIOBaHHUE, MO CYOBEKTaM
Poccuiickoit @enepanuu npeacrasieHsl B Tadnmunax 1 u 2.

Tabauua 1

Pacnpenenenue 3HaueHuit mokasaTesniei 00CTaHOBKU
C noxapamu, npousomeamuMu B Poccuiickor deaepanniu B Nepruo/I
2016 - 2021 roa0B B )KHUIIOM CEKTOPE, HCTOUHUKOM BO3HUKHOBEHUS
KOTOPBIX SIBIISUIOCH 3JIEKTPOOOOPYAOBaHKE, IO CYyOBEKTaM
Poccuiickoit ®enepanun

Peii CyObext PO Kon-Bo | [loxn | Peii CyObext PO IToru6n | don
THH MOKapoB | s, % | THH o s, %o
r , el r JIIOAEH,
qert.

1 MockoBckas 00/1acThb 16861 |7,63| 1 | Mockosckas obmacte| 738 |6,70

9 Pecmy6nmka 8302 [376] 2 CaepiioBckas 417 | 3,79
BamkopTocran o0nacth
3 | YensGunckas obnacts | 6728 |3,04| 3 Pecrybamka 382 | 347
bamkoprocTan

4 Hpkyrckas obmactb 6598 |299| 4 | Upkyrckas o0nacTb 358 |[3,25

5 Jlenunrpanckas 6452 292 5 Jlenunnrpanckas 347 3,11
00J1aCcThb 00J1aCcThb

6 r. Mocksa 6048 |2,74| 6 | KpacHosipckuii kpaii | 342 | 3,11

7 | Kpacuospewmii kpait | 6012 |2,72| 7 | HoBocHOnpckas 297 | 2,70
001aCcTh

8 | Kpacmomapcxuiixpaii | 5905 |2,67| g | TIWKCropoackas 274 | 2,49
00J1aCTh

9 | CeepmioBckas obmacts | 5693 | 258 | 9 Hensbnnckas 272 | 2,47
001acTh

10 Camapckast 001acThb 5570 |2,52| 10 | PocroBsckas obOnacts 256 2,33
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11 | Pecniybnuka Tarapcran | 5400 | 2,44 | 11 | KpacHomapckmii kpaii | 244 | 2,22
1p |  HosocuOupcias 5302 |2,40 | 12 | Tiomenckas obmacts | 233 | 2,12
o0nacTb
13 [Ipumopckuit kpait 5166 |2,34| 13 [Tepmckuit kpait 232 | 211
14 KemepoBckas o6acts - 4945 | 224 14 Kemeposckas 230 | 2,00
Kysbacc obmacts - Ky3bacc
15 Huwxeroporcras 4823 [218| 15 | Camapckas obmacts | 222 | 2,02
obacTb
16 |  Auraiicxuii kpaii | 4583 | 2,07 | 16 Pecriybommra 214 | 1,94
Tarapcran
17 PocroBckas o0acTb 4326 | 1,96 | 17 |Caparosckas obmacts| 204 | 1,85
18 XabapoBckuil Kpaid 3990 |1,81| 18 | XabapoBckwii Kpaii 199 | 181
Cpennee 1o
19 | CaparoBckas 00J1acTh 3862 |1,75 cyOBeKTam 195,7
VYpansckoro @O
20 | Boponexckas oomacte | 3819 |1,73| 19 TBepckas obyacthb 190 | 1,73
21 | Tlepmcxuit xpai 3751 |1,70| 20 | Bomrorpamckas | g4 |4 47
007acThb
22 |Bourorpanckas obmacte | 3706 | 1,68 | 21 | Tlpumopckwmii kpaid 182 | 1,65
Cpennee 1o
23 | OpenOyprckas obnacts | 3652 | 1,65 cyObeKkTaMm 179,3
[Ipusomxckoro ®O
Cpepmee no cybmektam | 5 697 22 | Anraiicimit kpait | 173 | 1,57
VYpansckoro @O
24 | 1. Cankr-IlerepOypr 3609 |1,63| 23 | Kuposckas o01acTh 173 | 1,57
Cpennee no
25 TromeHcKkas 001acThb 3459 | 1,57 cyOBeKTaM 172,3
Cubupckoro @O
Cpennee 1o cyobekTam 34237 24 Boponexckas 168 | 153
Cubupckoro ®O ' obnactb ’
Cpennee no cyObekTaM 33961 o5 OpenOypreckas 161 | 1,46
[TpuBomxckoro ®O 00macThb
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26 OmMckast o0tacThb 3130 |1,42 ]| 26 OmMckas 00J1acTh 156 1,42
XanTel-MaHcHIICKUH
27 3043 |1,38]| 27 r. MockBa 151 | 1,37
aBT. OKpyT - IOrpa
Cpennee mo cyobekTaMm Y amypTckas
2 884,9 28 145 | 1,32
LenTpanbHoro ®O Pecry6nmka
28 | Bmagumupckas oomacte | 2686 | 1,22 | 29 | Ilenzenckas obiacthb 142 1,29
Cpennee o cyObekTam Bua
Poccniickoit 2 591,2 30 AMMHDCKA 141 | 1,28
00/1aCTh
®denepaunn
Cpennee 1o
29 TBepckas 001acTh 2416 |1,09 cyOBeKTam 137,9
HentpansHoro ®O
Cpennee 1o cyobekTam
IOxtore ®O 22816 31 | Kyprauckas obmactb 130 1,18
30 | Craspononbexuii kpaii | 2194 |0,09 | 32 | APxaHreieckas 130 | 1,18
00J1acThb
31 | Kypranckas obmacts | 2126 |0,96| 33 |  Doaoroackas 130 | 1,18
00J1aCTh
32 | Tensenckas obmacts | 2075 |0,94 | 34 Hosropozcias 130 | 1,18
00J1aCcThb
Cpennee o
33 Kuposckas o06macte 2057 10,93 cy61>ev1< Tan 129,2
Poccwuiickoit
denepaunn
34 | VapsHOBCKas 00J1aCTh 2038 |0,92| 35 | TamOoBcKkas o01acTh 125 | 1,14
35 Y amyprckas 2012 |091| 36 Pecny6onuka Caxa 122|111
Pecny6nuka (AxyTwst)
36 3abaiikanbCckuii Kpait 2006 |0,91 | 37 | 3abaiikanbckuii kpai 121 1,10
Cpennee 1o cy0ObekTam
Cenepo-3anaHoro ®O 1920,8 38 | PecniyOnuka bypsarusa | 121 1,10
Uysamickas
37 Tam0OoBcKast 001aCThb 1917 (0,87 39 Pecny6nuika - 119 1,08
Uysamms
38 | HBanoBckas 001acTh 1903 |0,86| 40 | r. Cankr-Ilerepoypr | 117 | 1,06
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Pecny6imka Caxa

39 1881 |0,85| 41 | Kamyxckas o6nacThb 112 | 1,02
(Axytus)
40 | Jlunemkas oGmacts | 1807 |0,82 | 42 | Y'eAHOBCKas 111 | 1,01
00J1aCTh
Cpennee no
41 Tynsckas o01acTh 1801 (0,81 cyowekram FOxnoro | 110,5
O
42 Amypckas 00y1acTh 1754 |0,79| 43 | Pssanckas o0macThb 110 1,00
Cpennee 1o
43 |  Bpsmokas obnacts | 1736 | 0,79 CyOpexTam 101,0
Cesepo-3anaaHoro
[]0)
Cpenuee 1o cybbexram 1734,2 44 Tynbckas 0071acTh 100 |0,91
HansaeBocTounoro @O
44 | Benropomckas obmacts | 1730 | 0,78 | 45 AcTpaxancias 100 | 0,91
00J1aCTh
Cpennee no
45 ApxaHrenbckas 1714 |0,78 cyOBeKTam 86,7
001acTh J1anbHEBOCTOYHOTO
[0]0)
46 Pecniy6nmnka Kpsim 1713 |0,78 | 46 | Jlumenxkas ob6macTb 86 10,78
47 | Pecmybnuka Bypsitus 1701 |0,77 | 47 | Amypckas obGnacth 84 10,76
XauTtel-MaHCcUNCKUN
48 | MypmMmaHckas 00J1acTh 1668 |0,75| 48 81 0,74
aBT. okpyT - IOrpa
49 | Bonoroackas obnacts | 1664 |0,75| 49 beiropozickas 81 |0,74
001aCTh
50 Yygaiuckas Pecriybnuka 1636 |0.74 | 50 CTaBpOHOJ}LCKI/Iﬁ 80 0,73
- UyBamms Kpau
51 Ps3anckas o0acThb 1519 |0,69| 51 Kypckas o6iracts 80 0,73
52 | Sipocnapckas o6nacts | 1474 | 0,67 | 52 Pecrrybmmxa 79 072
MopnoBus
53 | Actpaxanckas obmacte | 1468 | 0,66 | 53 | MiBaHoBckas obnacth 78 0,71
54 Kamyxckas o61actb 1463 |0,66 | 54 bpsinckas obnactb 77 0,70
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55 Kypckas o6mactp 1435 |0,65| 55 | Pecnybnuka Kpeim 76 0,69
56 ToMmckas 001acTh 1422 (0,64 | 56 Pecniy6nnka Komu 74 0,67
57 | HoBropoackas obmacts | 1413 | 0,64 | 57 | OpnoBckas 001acTh 72 0,65
58 | Pecnybmuka MopnoBusi | 1362 | 0,62 | 58 | Pecriyonuka Kapenus 70 0,64
59 | Pecnybnuka Jlarecran 1332 |0,60| 59 | IlckoBckas 00acThb 69 0,63
60 | PecmyOnuka Kapenus 1307 |0,59 | 60 |SpocnaBckas obmacts| 68 0,62
61 | CwmomeHckas o0nacThb 1304 (0,59 61 Tomckas 001acThb 67 0,61
62 | PecnyOmmka Xakacwus 1226 |0,55| 62 | CmoneHckasa 00y1acThb 63 0,57
63 IIckoBckasg o6nacTe 1204 |0,54 | 63 | PecnybOnuka Xakacus 60 0,55
64 | PecnyomakaKows | 1149 |052 | 64 Pec“y6“g‘;a Mapuit |55 47
65 | Yeuenckas Pecriy6imka | 1103 | 0,50 | 65 Caxamnckas 43 10,39

00J1aCTh
66 | Caxamunckas obnacts | 1088 [0,49 | 66 Koctpomcexas 43 0,39

00J1acThb
67 | Oprosckas obmacts | 1050 | 048 | 67 | “iMaro-Henemkwmit |y g a7

aBT. OKPYT

68 | PecryGiuxa Mapuii D1 | 1006 | 0,46 | 68 Pecnybmira 31 |08

Jlarectan
69 | Kocrpomckas oGnmacts | 960 | 0,43 | 69 | NAWMHMHIPAICKAA | 5 | op

001aCcTh

Cpennee 1o cy0ObekTam
Cesepo-Kapkasckoro 899,4 70 Kamuarckuii kpait 27 0,25
DO

70 Kanununrpanackas 870 039 71 EBpelickas aBr. o5 0,23

00J1acTh 00J1aCTh

Kabapauno-bankapckast
71 771 0,35| 72 Pecry6mmuka TriBa 23 0,21
PecnyOnnka
Cpennee no
79 SImano-HeHenkui aBT. 737 0,33 cyOBeKTaM 20,4
OKpyT Ceepo-KaBka3ckoro
DO
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73 Pecny6nka TriBa 569 0,26 | 73 |MypmaHckast 00J1aCTh 20 0,18
74 | Kamuatckwuif kpait 514 |0,23| 74 Marananckas 20 |0,18
o0nactp
75 Pecriybnuka Apires 500 0,23 | 75 | Pecmybnuka AnTaii 17 0,15
. Kabapauno-bankapck
76 | EBpeiickas aBT. 001acTh 495 0,22 76 16 0,15
as PecrryOnnka
77 PecnyOnuka Anrait 450 0,20 | 77 r. CeBacToImoib 12 0,11
7g | Pecnyomka Cesepuas | o, | 50 | 78 | pecny6maka Anpiress | 10 | 0,09
Ocetus - Ananus
79 | Maramasckas obmacts | 406 |08 | 79 | YKOTCKHHABT. |45 g o
OKpyr

80 | r.Cepacromons 367|017 80 lenericras 6 005
PecriyOnuka

81 PecriyGnmka 283 013 | 81 PecriyOnuka 5 0,05
WHrymerus WNHrymerns
Pecniy0Onuka

82 | PecniybOnuka Kanmbikus 268 0,12 | 82 | Cesepnas Ocerus - 4 0,04

Anmanus

83 KapauaeBo-Uepkecckas 179 0,08 | 83 Pecry6nmka 2 0,02
Pecny6nuka Kanmbikus

84 | Heneuxwuii aBT. OKpyT 79 0,04 | 84 | Henenxwuii aBT. OKpyr 2 0,02

. KapauaeBo-Uepkecck
85 | UykoTckuii aBT. OKpyT 75 0,03 | 85 ast Pecry6imika 1 0,01

Pacnipenenenue 3HaueHmi mokaszareneil 00CTaHOBKH

C mokapamu, npounsomeamumu B Poccuiickoit @eaepannu B NEPUOL
2016 - 2021 ronoB B 37aHUSX, COOPYKEHHUSIX 0OIIECTBEHHOTO
HAa3HA4YEHMsI, HICTOYHUKOM BO3HMKHOBEHHUSI KOTOPBIX SIBIISJIOCH

ANEKTPOoOOOpyI0OBaHUE, 10 cyObekTaMm Poccuiickoit deneparuu

Peii
THH

Cyonekt PO

Komn-Bo
M0XKapoB
, €.

Hon

1, %

Peii
THH
r

Cyonekt PO

IToruobn
o
JTIOE,
yell.

Homs,
%

Tabmumna 2
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1 r. Mocksa 1682 (899 | 1 r. Mocksa 12 14,12
2 MockoBckas 00J1acTh 895 478 | 2 Mockoscras 10 11,76
001acTh
3 r. Cankr-IlerepOypr 724 3,87 | 3 | Ilpumopckuii kpait 7 8,24
4 | KpacHomapckuit kpai 599 |3,20| 4 |r.Cankr-IlerepOypr 5 5,88
5 Pecnybmaxa 559 2,99 | 5 | Upkyrckas o6macTb 5 5,88
bamkoprocran
6 Kpacnosipckuii kpaii 545 291 6 Owmckast 061acTb 5 5,88
7 Hpxkytckas 06acth 545 291 7 AcTpaxaHckas 4 471
obacthb
o o SImano-Henenxuit
8 [Tpumopckuii kpai 520 2,78 | 8 3 3,53
aBT. OKPYT
9 | Yenabunckas 001acTh 509 272 9 Pecrrybnmka TriBa 3 3,53
10 XabapoBckuii Kpai 503 2,69 | 10 | KpacHosipckwuii kpaii 2 2,35
11 HoBocubupckas 442 236 | 11 YensOuHckas 9 2.35
o0JacTb obactb
12 | Camapckas o6macTs 309 |2,13| 12 | HosocuOmperas 2 | 235
00macThb
13 PocroBckast 00macThb 367 1,96 | 13 | PocroBckas 00macThb 2 2,35
14 | Pecriybnmuka Tatapctan 343 1,83 | 14 CapatoBckas 2 2,35
obnacTtb
15 XaHTeI-MaHcuicKu 313 167 | 15 Hwxeropoackas 5 2.35
aBT. OKpyT - FOrpa 00macThb
Cpennee no
16 | CapatoBckas o0iacThb 309 1,65 CcyOBeKTaM 1,8
Cubupckoro @O
Cpennee no
17 Omckast o0acThb 294 1,57 cyOBeKkTam 1,6
HenTtpansroro ®O
18 Huxeropoackas 292 156 | 16 Pecniy0Onmka 1 118
o0mnacThb BamkoprocTan
19 | Kemeposckas obsacts - | 291 1,56 | 17 | XabapoBckuii Kpaii 1 1,18
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Kysbacc
20 | Boarorpanackast 06yacTh 283 1,51 | 18 | Camapckas o6yacThb 1 1,18
Cpennee 1o cyObeKkTaM 281 7 19 Bonrorpaackas 1 118
Cubupckoro ®O ’ 00macTh ’
21 AnTaiickuil kpait 270 1,44 | 20 Anraiickuil kpait 1 1,18
22 [TepMmckuit kpait 268 143 | 21 [Tepmckuit kpait 1 1,18
Cpennee no
Cpef,‘*‘;ﬁ;‘}’(gf’&fga“‘ 262,7 CyGBeKTaM 1,0
p VYpansckoro @O
23 | Boponexckas o0actb 260 1,39 | 22 Boponexckas 1 1,18
00J1acThb
Cpennee o cyobeKTaM Cpenuce no
pex Y 253,7 cyobekTam FOxHOrO 1,0
Hentpansroro @O
[]0)
24 TromeHckas 001acThb 242 1,29 Cpennee o 1,0
cyonbekTam PO
25 |  Pecny6auka Kpbim 241|129 23 | CBepMIOBCKas 1 | 1,18
00J1aCcThb
Cpennee o cyobekTam
TprBosskcKoro O 230,1 24 | Awmypckas o6macTb 1 1,18
0 | Pecnybma Caxa 227|121 25 | Teepcxas obmacts | 1 | 1,18
(AxyTust)
Cpennee no cyObekTaMm Bonoroackas
IOxuoro ®O 222,6 26 00J1aCcThb 1 118
Cpennee o cyobekTam 218.7 27 VabsaHOBCKas 1 118
PO 001acTh
27 | CeepanoBckas 001acTh 216 1,15 | 28 benroponckas 1 1,18
00J1aCTh
28 | PecrmyOnmka Jlarecran 211 1,13 | 29 Tamboscxas 1 1,18
001acTh
29 | CraBpomoibCKuit Kpaii 210 1,12 | 30 | Pa3anckas o0macThb 1 1,18
30 | OpenOyprckast 0071aCTh 207 1,11 | 31 | PecmyOnuka Komu 1 1,18
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31 | 3aGaikamscxuiikpaii | 190 |1,02| 32 | KocTpomckas 1 | 118
o0nactp
Cperee o cybhexTanm 186,3 33 r. CeBacToIioin 1 1,18
JanpaeBocTounoro O
30 ApxaHrenbckas 185 0,99 | 34 Pecny6nmka 1 118
o0nacTb Wurymerus
Cpennee 1o
SImano-HeHnenkuii aBT. cyObeKkTam
33 182 0,97 0,8
OKpYT JlanbHEBOCTOUHOTO
@0
Cpennee 1o
34 |  Towmcas obmacts | 180 | 0,96 CybbexTan 0,6
CeBepo-3anaaHoro
@0
Jlenunrpaackas Cpemsee no
35 06H§c Tﬂb 177 10,95 CyOBbeKTaM 0,6
[IpuBomxckoro @O
Cpennee no
36 AMypckast 0651acTh 171 0,91 cyOnexTam 0,1
Cesepo-KaBka3ckor
o ®O
Cpennee 1o cyObekTaMm 164.6 35 Kpacnoz[avpcxnn 0 0
Cesepo-3anannoro ®O Kpait
37 | ActpaxaHckas 001acTh 159 0,85| 36 Pecy6mixa 0 0
Tarapcran
38 | Teepcxas obnacts 154|082 | 37 | XaurerMancuiickn | 0
1 aBT. okpyr - FOrpa
39 Kuposckas o0macte 153 0,82 | 38 Kemeposckas 0 0
obmnacts - Ky3bacc
40 | Pecnybnuka Bypstus 153 0,82 | 39 | TromeHckas o0nacTh 0 0
41 Y AMypTCKas 152|081 40 | PecnyGmuxa Kpsm | O 0
PecniyOnnka
42 | Bomorojackast 00J1acThb 147 0,79 | 41 Pecrryomixa Caxa 0 0
(AxyTwst)
43 | Bnagumupckas o01acTb 147 0,79 | 42 PecriyOnmka 0 0
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Harectan
44 | MypmaHckasi 00JacTh 146 0,78 | 43 CTaBpOHOJ}bCKHH
Kpai
45 | SpocnaBckas 00y1acTh 145 0,78 | 44 Opendyprexas
obnactb
46 bpsiackas obmactb 139 0,74 | 45 3a6a1/11<aﬂub crn
Kpai
47 | VYiuepsHOBcKasg 00IacThb 138 0,74 | 46 ApXaHrenheKas
obactb
48 Ilensenckas 001acThb 135 0,72 | 47 Tomckas o6nacTe
49 | benropoxackas 00J1acTh 134 0,72 | 48 Jlenmurpancias
obsacTthb
50 | Yeuenckas PecryOnuka 127 0,68 | 49 | Kuposckas 0o6macThb
51 | CaxamuuHckast 00JacThb 124 0,66 | 50 Pecyomixa
Bbypsarus
52 | TamboBckas o0OIacTh 123 0,66 | 51 Yamyprekas
PecriyOnuka
53 Ps3aHckas 00macThb 118 0,63 | 52 Brammvmpeias
obnacTtb
54 Yygaiuckas Pecriybnuka 116 0,62 | 53 Mypmanckas
- UyBamms 007acThb
55 Tynbckas o01acTb 115 0,61 | 54 #Apocnackas
00macThb
56 | Kypranckas obnactb 114 0,61 | 55 | BpsHckas o0nacTh
Cpennee 1o cy0ObekTam
Cesepo-Kapkasckoro 109,4 56 |Ilensenckas o0acThb
O]0)
57 | Pecny6nuka Kapenus 107 0,57 | 57 Heucrckas
Pecry6nmka
58 | Pecny6Onmka Xakacus 105 0,56 | 58 CaxannHckas
00macTh
59 JIunenikast o61acTh 103 0,55| 59 ‘lyBamckas
Pecny6nuka -
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Yysarmmus
60 Pecniyoinka Komu 101 0,54 | 60 | Tynbckas obmacTh
61 OpitoBckast 001aCTh 98 0,52 | 61 |Kypranckas o6nactb
62 Pecny6onnka TwiBa 97 0,52 | 62 Pecnybmka
Kapenus
63 | CwmomeHckas 001acThb 96 0,51] 63 Pecnybmnka
Xaxkacus
64 Kabapuno-Banxapokas 96 0,51 | 64 | Jlumeuxas obnacThb
PecriyGnmka
65 HBanoBsckas 061acThb 95 0,51 | 65 | OpnoBckast 001acTh
66 | Koctpomckas o06iacTh 95 0,51 | 66 Cuonenckas
00J1acThb
67 Kypckas o6mactb 94 0,50 | 67 Kabapmuno-bankape
kasa Pecrry0Onmka
Kamununrpaackas HBaHoBCcKas
68 92 0,49 | 68
00J1acThb 00J1acThb
go | Pecnyommka Cenepras | gy |6 43| 69 | Kypexas obnacts
Ocertus - Ananust
70 | Pecmybnuka Mapuii D1 76 0,41 70 KauHHHrpaickas
001aCcTh
PecryOnuka
71 Kanyxckas o6actb 74 0,40 | 71 | Cesepnas Ocerus -
Amanuns
72 | Pecriybnmka MopaoBust 74 0,40 | 72 Pecny6nglj<1a Mapuit
73 r. CeBacToIoin 66 0,35 | 73 | Kamyxckas 001acTh
74 | HoBropojckasi 00J1acTh 62 0,33 | 74 Pecnybmka
MopnoBus
75 Kamuarckuit kpait 58 0,31 75 Hosroponckas
00J1aCTh
76 IIckxoBckas o6nacTn 54 0,29 | 76 | Kamuarckwuii kpait
77 PecniyOnuka Anrait 48 0,26 | 77 | IlckoBckas o0nacTh
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78 PecniyOinka Apnpires 44 0,24 | 78 | PecryOnnka Antait 0 0
79 | Maragaackas o0iacTb 44 0,24 | 79 |Pecnybnuka Anpires 0 0
80 | EBpetickas aBT. 00J1aCTh 41 0,22 | 80 Marananckas 0 0
00/1aCTh
81 PecniyOnuka 31 017 | 81 EBpeiickas aBT. 0 0
Wurymerus 00J1aCTh
82 | Pecnybnmka Kanmpikus 22 0,12 | 82 PecnyGmaka 0 0
KanMbikus
o YyKOTCKUH aBT.
83 | UyKOTCKHii aBT. OKPYT 18 0,10 | 83 OKpYT 0 0
84 | Heneuxwuit aBT. OKpyr 16 0,09 | 84 Heneuxuid ar. 0 0
OKpyT
85 KapauaeBo-Uepkecckas 11 0,06 | 85 KapauaeBo-Uepkecc 0 0
PecnyOnuka kas PecriyOnuka

C yderoM HMHTEHCHUBHOI'O pOCTa 3HEPrOBOOPYKEHHOCTU HACENICHUS, >KUJIBIX M OOIIECTBEHHBIX
3/laHuM, TEHJIEHUUS IO KOJUYECTBY '"IJIEKTPOTEXHUUYECKUX' I0KAPOB, OYEBHIHO, COXPAHUTCS MpPU
CYILIECTBYIOILEM ITOJIOKEHUH MT0KAPHOM MPO(DUIAKTUKU 3JIEKTPOYCTAaHOBOK.

B Hacrosiiiee Bpems ClioXHIIach CUTYyalus, KOT1a AJIEKTPOOOOpy10BaHUE 1O OOJIbIIEH YaCTU HUKEM
He 00CITYXKUBAETCS C TOYKHU 3PEHUS €r0 MOXKapHOH MPOGUIAKTHKU. DJISKTPUKH Ha 00BEKTaX 3aHUMAIOTCA
€ro OOCIY>KMBaHHEM WJIA PEMOHTOM, KOTJa YTO-TO BBIXOJUT M3 CTposi. B 3Toil cBsi3u, OogHUM U3
OCHOBHBIX BONPOCOB SIBJISIETCS OpraHU3alusi CHUCTEMAaTUYECKOW MPOQPMIAKTUKH TMOXKApOB  OT
AIEKTPOOOOPYIOBAHUS KHIIBIX U OOIIECTBEHHBIX 3/IaHUN C TPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cootBercTBUM co craTheil 4 TexHndyeckoro periamenta TamoxkeHHOro coro3a "O Ge3omacHOCTH
Hu3koBoJbTHOrO obopynoBanus" (TP TC 004/2011), Hu3KOBOJIBTHOE 0O0OpYIOBaHHE IOHKHO OBIThH
pa3paboTaHO M M3TOTOBJIEHO TakUM 00pa3oM, 4TOObI MpH MNPUMEHEHHM €ro M0 Ha3HAYeHUIO H
BBINIOJTHEHUH TpeOOBaHMM K MOHTaXy, OSKCIUTyaTallMM (MCIIOJIb30BAHMIO), XPaHEHUIO, I€PEBO3KE
(TpaHCTIOPTHUPOBAHUIO) U TEXHUUECKOMY OOCITYKMBAHUIO 3TO 000py/I0BaHHE 00ECIIeUnBaIO: OTCYTCTBHUE
HEJOMYCTUMOI'0 pUCKa BO3HUKHOBEHHS MOBBIIMICHHBIX TEMIEPATYP, AYTOBBIX pa3psA0B WU U3Iy4YEHUH,
KOTOpblE MOTYT TPUBECTH K IIOSBICHUIO OINACHOCTEH, OTCYTCTBHE HEIOIYCTUMOIO pHUCKa IIpH
neperpys3kax, aBapuUHHBIX peXHMaX M OTKa3aX, BbI3BIBAEMBIX BIIMSHUEM BHEIIHUX U BHYTPEHHHUX
BO3CUCTBYIOIMX (akTOpoB. Takxke B TaHHOW CTaThe YCTaHOBJIEHO, YTO HU3KOBOJBTHOE 000pYyIOBaHUE
JOJKHO OBITH pa3palOTaHO M U3rOTOBJIEHO TakuM o0Opa3oM, YTOObI OHO HE SIBIISTIOCH MCTOYHHKOM
BO3HUKHOBEHUS M0Xkapa B HOPMAJIbHBIX U aBAPUHHBIX YCIOBHUIX PaOOTHI.

B OonpmuHCTBE cClly4aeB, TIIOCI€ MOHTaXa, JJIEKTpooOOpylOBaHHWE HE MOJBEpraercs
npoUIaKTHIECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO, 00CITyKUBaHUIO u
PEMOHTHO-TIPEAYNIPEAUTENBHBIM ~ MeponpusATHsAM. OJHAaKO €O BPEMEHEM C HUM  IIPOUCXOIAT
OTpUIATEeNIbHbIE  M3MEHEHUs.  YXYJAIIEHHWE COCTOSHUSA  DJIEKTPOOOOpPYIOBaHMS ~ HPHUBOIUT K
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HEPALMOHAIBHOMY HCIIOJIb30BAHUIO JJIEKTPUYECKOM DHEPIMM U IIOBBIIICHUIO YPOBHS IOXapHOU
OIIaCHOCTH, a, 3HAYMUT, TPeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOIO HAOIIOIEHHSL.

B coorBerctBun ¢ ®enepanbHbiM 3akoHOM OT 21 nmexabps 1994 r. N 69-®3 "O mnoxapHoit
Oe3omacHoCTH", MPOQHUIAKTHKA IOXKAPOB - COBOKYHMHOCTH IPEBEHTHBHBIX MEp, HAIpaBJICHHBIX Ha
UCKJIIOUYE€HHE BO3MOXKHOCTH BOSHUKHOBEHHUS MIOKAPOB U OTPAHUYCHUE UX TTOCIIEACTBUH.

[Ton cucremold mNPOGWIAKTUKHA TOXKAPHOW OE30MACHOCTH DJIEKTPOOOOPYAIOBAHHS JKWIBIX U
OOIIECTBEHHBIX 3aHMI OHUMAIOTCS PETYJSPHBIC, BBIMOIHIEMBIC M0 3aJaHHON MTPOrpaMMe HAOIII0ICHUS
3a AKCIUTYaTUPYEMBIM JJIEKTPOOOOPYTIOBAHUEM, TTO3BOJISIONINE OMPEICIISATh €ro (PaKTHIECKOE COCTOSTHHE,
MIPOUCXOJISIINE B HEM IMPOLIECCHI M MPOTHO3UPOBATh M3MEHEHUE COCTOSHUS TMOJ BIUSHUEM Pa3TUYHBIX
¢dakTopoB. Takue HaOIOJCHNUS HEOOXOAUMBI, B IEPBYIO OYEPE/ib, IS DIIEKTPOOOOPYAOBaHUS OOBEKTOB C
MacCOBBIM IIPEOBIBAHUEM JTIOJICH.

HomapHaﬂ 0€30I1acCHOCTh  OOBEKTOB pas3siIndHoro HA3HAYCHHUA B 3HAUUTEILHOU CTENEHU
OIpeaAcCACTCA COCTOAHUEM SKCILTYaTUPYCMOI'O 3JI€KTpOO60p}’I[0BaHI/I$I " SJICKTPOYCTAaHOBOK.

OCHOBHBIM HalpaBJICHUEM B obecrneyeHU no;xapHoﬁ 0e30macHOCTH IKCILTYaTUPYyEMOI'O
3H€KTpOO60py,I[OBaHI/I$[ SABJIACTCA MAKCUMAJIIbHO BO3MOXHOC CHMIKCHHEC BCPOATHOCTH BO3HHWKHOBCHUA
oxapa OT 3JICKTPOYCTAHOBOK B LICJIOM U OT OTACJIbHBIX JJICKTPUYCCKUX PI3,Z[€J'IPII>1.

Tam, 1€ €CThb KOHTAKTHBIE COCIMHEHHS B JJIEKTPOCETAX, IPOLECC OKHUCICHUS METAIMYECKUX
IIOBEPXHOCTEHN 3JIEKTPOKOHTAKTOB U IMOSBJIECHUSA 1e(eKTOB HenpepbiBeH. be3 noctaTouHOl TeXHUYecKoi
OCHAIlEHHOCTH ¥  IOATOTOBIEHHOIO IEpCOHajJa B  OOJBIIMHCTBE CIy4yacB HEHCIPABHOCTH
3JIEKTPOOOOPYJOBAHUS MOXKHO OOHApYXUTh TOJBKO [0 XapaKTEpHOMY 3amaxy WIH OOYIJIeHHOH
ANEKTPOU3O0JIALINH, UTO XapaKTEPHO ISl aBApUHHBIX 1€(PEKTOB YK€ Ha MOKapOONacHOM CTaIuu.

BosHukHOBeHHE NehEKTOB ANIEKTPUUYECKUX IIeTeld U AJIEKTPOOOOpYHOBaHHUS - 3TO €CTECTBEHHBIH
MpoI1iecc, K KOTOPOMY HEOOXO0IUMO OBITh TOTOBBIMH.

B Hacrosmee BpemMs MOSBUIMCH HOBBIE TEXHUYECKUE CPEICTBA, IIO3BOJISIOIINE BBIBECTU
MPOPUIAKTUKY TOXKAPOB OT AJIEKTPOOOOPYAOBAHUS B JKUJIBIX M OOIIECTBEHHBIX 3JaHHUSIX Ha HOBBIN
YPOBEHb.

K o0cnyXxuBaHUIO DJIEKTPOYCTAHOBOK JIOMYCKAIOTCS  KBaTU(UIIMPOBAHHBIE  CIICIIMAIIUCTHI,
UMEIOIIUE TPYINIy ™o sJekTpode3onacHocTd He Hke [, moATBepkAEHHYIO COOTBETCTBYHOIIMM
YIO0CTOBEPEHUEM.

OO6cnenoBaHue >JIEKTPOYCTAHOBOK JOJDKHO IMPOU3BOAMTHCS COBMECTHO C KBaJM(UIIMPOBAHHBIM
[EPCOHAIOM IEKTPOTEXHUYECKOTO XO03SIICTBa, OTBETCTBEHHBIM 3a o0ciyKuBaHue
3JIeKTPOOOOPYIOBAHUS 3AHHUS.

1. O6nactb NpMMeHeHus
HaCTOSII_I_II/Ie MGTOI[I/I‘-ICCKI/IC PCKOMEHAAIUU OIPCACIIA0T 06H_II/IG TMOJIOKCHHA 110 OpraHu3alunnu

HpO(bI/IJ'IaKTI/IKI/I IMOXapoB OT aneKTp006opy)1013aHm{ B JXUJIBIX U O6HI€CTB€HHI)IX 3AaHUAX C IPUMCHCHHUEM
TCXHUYCCKUX CPCACTB.
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Hacrosimue Metogndeckne peKOMEeHIAIMK TPeTHA3HAYCHBI 11 OPTaHOB MCIIOTHUTEIBHONW BIACTH
cyobekToB Poccuiickoit deneparum, OpraHoB MECTHOTO CaMOYTIPABJICHUS, OPraHU3aIUi 110 peaTn3alnun
MOJIHOMOYHI B 00JIaCTH TOXKapHOW O€30MacHOCTH, a TakKe COOCTBEHHHKOB (apEHAAaTOPOB) KHIIBIX
JIOMOB (KBapTHD).

OCHOBHBIMHU 33J]auaMH OpraHOB HCIOJHHUTEIBbHON BiacTu cyOwbekToB Poccuiickoit deneparmu,
OpPraHoB MECTHOI'O CaMOYIpaBJICHUs, OpraHU3aluil, Ha pelleHne KOTOPBIX HalpaBieHa MpoduiIakTHka
MOXKapOB B JKWIbE, SIBISAIOTCS OOy4YeHHME HaceJIEHUS MepaM IMOKapHOH O0e3011aCHOCTH, OCHOBaM
[0’Kapo0e30IacCHOr0 IOBEJEHUsA, a Takke HHGOPMHUPOBAHHWE HACENIEHHs O Mepax I0XKapHOH
0€30MacHOCTH.

Hacrosimue meroanyeckue peKOMEHIAlMM MOTYT OBITh IPUMEHEHbl COOCTBEHHUKAMH JIOMOB
(kBapTHp) M apeHgaTopamMM IOMEUICHUM /i IpPOBEIEHHUS CaMOCTOSITENIbHON NEpBUYHOM OLEHKU
COCTOSIHUS TOKapHON 0€30IaCHOCTH AKCILTYaTUPYEMOT'0 3JIEKTPOOOOPYL0BaAHMS.

B HaCTOAIINX MCTOIII/I‘-IGCKI/IX PEKOMCHAAIUAX 1104 TCXHHUYCCKHUMH CPEACTBAMU HpO(bI/IJIaKTI/IKI/I
IIOXKApOB IMOHHMMAIOTCA allllapaTbl 3allUTbl J3JICKTPUYCCKUX ueneﬁ, TCIIJIOBU3WMOHHAsA JUMAarHOCTHKaA,
TCPMONHAUKATOPBI U TCPMOCUCTCMBI.

Hacrosmue Meronuueckue pPEKOMEHIAUUU HE SABISIOTCA PYKOBOACTBOM IIO IIPOECKTHUPOBAHUIO
JJIEKTPOYCTAHOBOK 3JaHUM M MOHTAXY allllapaToB JJIEKTPUYECKOM 3aIUMUTBl M APYTHX TEXHUYECKHUX
CPEICTB.

HpOCKTI/IpOBaHI/Ie N MOHTaX 3JICKTPOYCTaAHOBOK 3I[aHI/II>'I AOJDKCH MPOBOJUTHCSA B COOTBCTCTBUHU C
,Z[eﬁCTBYIOHIHMI/I HOPMAaTUBHBIMU JOKYMCHTAMMU.

HaCTOSIHII/Ie MCETOANYCCKUEC PCKOMEHIAIIUU HE SABJIAIOTCA HOPMATHUBHBIM JOKYMCHTOM.

2. OCHOBHbI€ 3M1eKTPOTEXHUYECKNEe NPUYNHbI NOXapoB
OT 3NeKTpoobopyaoBaHuUA

[ToxxapHast 06e30MacHOCT OOBEKTOB PA3JIMYHOTO HA3HAUYEHUs, B TOM 4YHCIE OKWIBIX H
OOIIECTBEHHBIX 3[aHUIl B 3HAUUTEIbHOM CTENEHU OINPEIENseTCs COCTOSHHUEM 3KCIUTyaTHPYyEeMOIo
3JIEKTPOOOOPYIOBAHNUS U IITEKTPOYCTAaHOBOK.

3HaHME TEXHUYECKUX MPHUYMH TI0XKApOB OT DJIEKTPOYCTAHOBOK IIO3BOJIIET OPIraHHU30BATh
3G HEKTUBHYIO CHCTEMY MOKapHO-NPO(UIAKTUYECKUX MEPOTIPUITUH.

K npuunHaM noxaposB 3J1€KTPOTEXHUYECKOTO XapaKTepa OTHOCATCS:
- KOPOTKO€E 3aMBbIKaHHUE;

- Ieperpy3Ka ANEKTPUUECKUX LETeH;

- 00JIBIIIOE TIEPEXOAHOE CONPOTUBIICHUE;

- UICKPEHHUE;

- QJICKTpHUYCCKad Ayra,

CtpaHuua 16 n3 54



"MeToamnyeckne pekoMeHaaummn no opraHn3aumm NpodunakTK1 Noxapos OT
3NneKTpoobopyAOBaHUS B XWU/bIX N 06LLECTBEHHBIX 34aHUsIX C ...

- [IEpEHAIPSKEHUE IEKTPUUECKOM CETH.

Kpome TOro, HeoOXOOUMO YYMTHIBaTh, YTO IMEPEHANPSDKEHUE 3SJIEKTPUUYECKOM ceTH, OobIloe
IIEPEXO/IHOE COIPOTUBJIEHHE W IEperpy3ka LENM MOXKET IPUBECTH K KOPOTKOMY 3aMbIKaHHUIO,
BO3HUKHOBEHUIO D3JIEKTPUYECKOH Jyrv, M Hao0OpOT, KOPOTKOE 3aMbIKaHHME MOXET IPUBECTH K
neperpys3Ke JIEKTPUYECKOM CEeTH, K HCKPEHUIO, OOpa30OBaHUIO D3JIEKTPUYECKOM AyTrH, K IEpexoay
ANEKTPUIECKOTO TOKA Ha METAIUTMYECKHIE 3a3¢MIICHHbBIE KOHCTPYKLUH U T.1. [3].

To ecTb, OJHU aBapUMHbBIE PEKUMBI, MOT'YT IEPEXOJUTHh B JIpyrue OOJee ONacHble OTHOCUTEIBHO
BO3MOKHOCTH BO3HUKHOBEHHS II0XKAPOB.

KopoTkoe 3ambikaHue

Cpenu npUYMH MOXKApOB AIEKTPOTEXHUUYECKOTO XapaKTepa KOPOTKOE 3aMbIKaHUE SIBIISIETCS CaMbIM
pacipoCTpaHEHHBIM, XOTSI HEPEIKO OHO MOXKET OBITh M CJEJICTBUEM Kakoi-Inbo Apyroil aBapuitHON
CUTYAIIMH B DJICKTPUUECKOM IIETIH.

KopoTkoe 3ambIkaHHe B 3JI€KTPUYECKUX LETSIX MOXKET BOSHUKHYTh B PE3YJIbTaTe 3aMbIKAaHHUS MEKTY
(ba30BBIM M HYJICBBIM POBOJAHUKAMH, 3aMbIKaHUs (pa30BOro MPOBOAHUKA Ha "3emitio” [3].

WHbIMU ClIOBaMH, KOPOTKOE 3aMbIKaHHE BO3HMKAET IPU COEIMHEHMU 3JIEKTPHUUECKUX MPOBOAOB C
HapylLIeHHOM  M30JiAlMeH, CONPUKOCHOBEHHMH IPOBOJOB €  METAUIMYECKMMM  3a3€MIIEHHBIMU
KOHCTPYKLMSAMHU 3JaHUH M COOPY)KEHHH, I[ONaJaHUM Ha OrOJEHHblE NPOBOJA IOCTOPOHHMX
METAJUIMYECKUX MPEIMETOB, NpoOoe OOYIIeHHONW WM HapyIIEHHOW H30JIALUU MPOBOJIOB M JIPYTHX
3JIEKTPOYCTAHOBOUHBIX M3/ETHH.

HpI/I KOpPOTKOM 3aMbIKaHMH MIHOBCHHO MHOI'OKPATHO YBCIWMYMBACTCA CHJIAa TOKa B MLCIH,
MPOUCXOAUT 3HAYUTCIIBHOC BBIACICHUC TCILJIA, 3HAYUTCIIBHO BO3pPACTACT TEMIICpATYpa TOKOIIPOBOAAIMIUX
KWJI, YTO TMPHUBOJAUT K PACIUIABJICHUIO HW30JIHUU JJCKTPUYCCKUX IMPOBOJOB U Kabelled u ee
nociaeayromemMy BOCIINIAMCHCHUIO. KOpOTKOC 3aMbIKaAHUC, KAK MPaBUIIO, COIIPOBOXIACTCA XIJIOIIKOM,
paciuiaBJICHUEM MCETallla IMMPOBOJHUKOB H BLI6pOCOM PaCKaJICHHBIX 4YaCTUL W3 30HbBI KOPOTKOI'O
3aMbIKaHUS € TOCIICAYIOIIHUM BOCINIAMCHCHUCM OKPYKAKOIIUX ITPEAMCTOB.

Haubonee pacrnpocTpaHeHHbIE TPUYUHBL, [0 KOTOPHIM MOXKET MPOU30MTH KOPOTKOE 3aMbIKAHHE B
KBapTHpE, 10Me, OOLIECTBEHHBIX 3aHUAX - 3TO MOBPEXICHHE U30IMU. [ToBpexxIeHre U30IIMK Yalle
BCEro IMPOUCXOIUT B MECTax, IJe MpoBoja neperudarorcs. Takke K MOBPEXKIECHUIO H3OJSALUU MOXKET
IIPUBECTH MEPEKPyUYHBaHUE MPOBOJIOB, CTHOaHNE TPOBOJIOB MO OCTPHIM YIJIOM, HOBPEKICHUE U30JIALIUN
NPOBOJIOB MpPU TMPOBEICHUHM PEMOHTHBIX padoT [4]. M3omsaiui MOTryT TOBPEIMTH TPHI3YHBI WU
JOMAIllHWE >KUBOTHBIE. EIle OJHa NpUYMHA KOPOTKUX 3aMBIKAHWM - IIEpErpeB M, Kak CIEICTBUE,
pa3pylIeHHe U3O0JIALHH.

VIcTOYHUKaMU 32)KUTaHHS TPU KOPOTKUX 3aMBIKAHHSIX MOTYT SIBIATHCS PACKaJICHHbBIE (TOPSIIHE)
YacTHUILIbI M KaIluld MeTaJljia MPU PacIljIaBJIeHUH B aBapUITHBIX pexXUMax KU MPOBOAOB (Kabenel) Win mpu
pa3pyleHNH IeKTPOrIpHOOpOB.

Meperpy3ka aneKkTpnyeckux ceten

CoBpeMeHHbIE KBApTUPHl M JOMa HACBIIIEHbl MHOXECTBOM 3JIEKTpUuYecKUX mnpubopoB. YacToit
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MPUYMHOW BO3HUKHOBEHHUS MTOKAPOB SBIISIETCS MEPErpy3Ka JIEKTPOCETEN.

HCpGpr:%KOﬁ Ha3bIBACTCsA TaKOE€ SABJICHUE, IIPpU KOTOPOM B BHeKTquCCKOﬁ CCTH BO3HHUKAIOT
TOKOBBIC HArpy3Ku, NpeBbIIAOIHC JJIUTCIBHO JOITYCTHUMBIC.

Haunbosiee 4vacToli NpWYMHOMN, BBI3BIBAIOLIEH IMEPErPY3Ky AICKTPUYECKUX IIETeH B JKWIBIX H
OOIIIECTBEHHBIX 3[JaHUAX, SBJSIETCS BKIIOUYEHUE B AJIEKTPHUECKYIO CETh HE MPEIyCMOTPEHHBIX PACUETOM
MOIIHBIX MNOTpeOUTENe SIEKTPOIHEPTrUM WU BKJIIOYEHHE B OJHY PO3ETKY HECKOJIbKO OBITOBBIX
puOOPOB OOIBIION MOUTHOCTH OJTHOBPEMEHHO.

B pesynbraTe neperpys3ku MpoBoja HArpeBarTCs, BbIICIACTCS 0OJbIIOE KOJIUYESCTBO TEIIa, MOTYT
IUTABUTHCS JKUJIBI TIPOBOIOB - 3TO MOYET CTaTh MPUYMHON KOPOTKOT'O 3aMbIKAHHS, BOSHUKAIOT UCKPBI U
KaK clieAcTBHe moxap [5].

Bonbloe nepexogHoe conpoTuUBieHne (MNOXOW KOHTAKT)

Bospnoe nepexoaHoe CONMPOTHBIEHHE - 9TO CONPOTHUBIICHHE YIaCTKa 3JIEKTPUIECKOH LEIH B MeCTe
COCIMHCHUSI OTICJBHBIX O3JEMEHTOB (MECTa COCAMHECHHUS MPOBOJOB, MOACOCAWHECHUS HX K
QJICKTPONMPHUECMHUKAM, KOHTAKTHBIM 3JICMCHTAM U T.H.) B KOTOPBIX, ITPHU HCIIPABUJIIBHOM HUX HCIIOJIHCHHUH,
COMPOTHBJICHHE BBIIIC 10 CPABHCHHIO C COMPOTHUBICHHEM OJICKTPHUYCCKOW LEMU 10 ITUX YYaCTKOB H
nocie Hux [3].

Haubonee wacto OoJiblIME MEPEXOJHBIE COMPOTHUBICHHS BO3HUKAIOT B MECTaX COCIUHCHUS
MIPOBOZIOB MEXIYy COOOW, KOrJa BMECTO ITaliKH, CBapKH, OIPECCOBKH WM 32KUMOB TOJ] OOJTHI
MPUMEHSIOTCSI CKPYTKH TPOBOIOB (OCOOCHHO OIacHa CKPyTKa MPOBOJIOB C AIFOMUHUEBBIMU U METHBIMHU
)KI/IJ'IaMI/I), B MECTax MOAKIOYCHHUA IMPOBOJOB K aIrraparamM oe3 CIICNUAJIbHBIX 3a)KUMOB U HAKOHCYHHKOB,
B BBIKIIIOUATENAX, INTENCENbHBIX pazbeMax (po3eTKaxX, BHIKAX) Ha KOHTAKTHBIX DJJEMEHTaX IpH
CHMXCHUM IIpUIara€MbIX IOJid BKIIOYCHHA yCHJ’IHfI, HCOOBKIIIOYCHH, IMOATOpaHWsA W T.II., B MECTax
KOHTAKTOB, BBIITOJIHEHHBIX C TIOMOIIBIO Pe3b0OBBIX COCTUHEHHH B 3JIEKTPOOOOPYAOBaHUHU, B KOTOPOM B
rporiecce padoThl TPOU3OIILIO OcIabieHne KOHTaKTa.

HenocpencTBEHHBIM HCTOYHUKOM 3@XUTaHUS B JTOM CIy4ya€ MOTYT OBITh: DIEMEHTHI
BHGKTpOYCTaHOBOK, HaneTI)IC o BBICOKOfI TeMnepaTprI TCIIJIOM, BBIJICJIICHHBIM 3JI€KTpI/Iq€CKI/IM TOKOM B
MecTe OOJIBIIOrO MEePEXOAHOTO COMPOTUBICHHUS; YIEKTPUIECKIE UCKPBI TN YaCTUIIBI PACILIABICHHOTO U
HaKaJICHHOT'O METaJlJIa, BO3HUKAIOIINE B MECTE "TIOXOTr0" AJIEKTPHUUECKOTO KOHTAKTA.

KpOMe TOTO, 0oJIBIIIOE MEepexXO0aHOC COIIPOTUBICHUEC MOKCT OBITh HpH‘IHHOfI BO3HHUKHOBCHUA
KOPOTKOI'O 3aMbIKaHUA.

UckpeHue (ayroBomn npodon)

Hckpenue (ayroBoil mpo0oil) B 3JEKTPOYCTaHOBKAX - 3TO BEChbMa PACIpPOCTPAHEHHOE SIBJICHHUE U
MIPOUCXOJUT KakK MpPU HOPMalIbHOW paboTe OTHENbHBIX MOTPEOUTENEH SJIEeKTPUUECKONH SHEPruu, yalle
BCEro NpHUOOpPOB MMEIOMIMX KOJIJIEKTOPHBIM 3JEKTPOJBUTATENb NMPH HEMJIOTHOM MPHJIETaHUM K HUM
IIETOK, TaK M B aBApUHHOM pexXHUMe pabdOoThl AJIEKTPONPUOOPOB, B MeECTaX HEKAuYeCTBEHHOTO
MPUCOETUHEHUS] IPOBOJOB K MOTPEOUTEIISIM DIIEKTPUUECKON IHEPTUH, IPH CONPUKOCHOBEHHH OTIEIIBHBIX
Y4aCTKOB ITPOBOJIOB MEX/1y OO0 MM ¢ 3a3eMIIEHHBIMH KOHCTPYKITHSAMHE U T.1. [3].
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[lpr uWCKpeHHH TPOMCXOIUT OOpa30BaHME HCTOYHUKOB 3aKUTaHUsS, OONaJarolIuX SHEprueu u
TEMIIEPATYPOH NOCTATOYHBIX JIJIS BOCIZIAMEHEHHSI MHOTHX TOPIOYHX BEILECTB U MaTEpUAJIOB.

HckpoBoil pa3psii MOKET 00pa30BBIBATHCS IPU U3JIOME JKMIIBI Kabens H3-3a YCTalOCTH MeTaia,
paspbiBa MPOBOJHMKA IPU YPE3MEPHOM pACTSDKEHMM Kabeis, Ju00 Ipu MOBPEXKICHHUM KUIIbI
MIOCTOPOHHUM TIpEIMETOM. B TOBpEXICHHON >XKMile BO3HHKAET MAJbIi 3a30p, MPOOHBAaeMblid pabouum
HamnpsDKeHWEM, I03TOMY TOK IO TakoMy KaOeiar MpoaoJDKaeT IMPOTeKaTb, UM ocraercd ONM30K K
HOMHUHAJIBbHOMY 3HA4Y€HMIO. B 3a30pe BO3HMKAaeT AYroBOM paspsill, CONPOBOXKIAIOIIMICI UHTCHCUBHBIM
BBIJICJIEHUEM TEIUIA, YTO IPUBOAUT K JalbHEHIIEMY Pa3pyLIEHUIO U30JSILUN KaOess U €ro BO3rOPaHHUIo.

AnekTpuyeckasa ayra

OnexkTpudeckas Ayra oOpa3yercss B pe3yibTaTe yCTOMYMBOIO IEKTPHUUECKOrO paspsiia MEKIY
JBYMSI METAJUTMYECKUMH 3JIEMEHTAMH 3JIEKTPUUYECKON YCTaHOBKH, UMEIOLIUMH pa3Hble MOTeHUUaNlbl. B
AJIEKTPUYECKOM Jyre NPOUCXOAUT HUHTEHCHBHAsT MOHHU3allUsl Ta30BOI0 IPOMEXKYTKA, IUIABJICHUE H
ropesue Metauia. Kpome Toro, nmpoucXoAMT MHTEHCHBHOE pPa30pbI3TMBAHKE PACIUIABIEHHBIX YacTHUI]
MeTajljla, UMEIoIMUX OOJBIION 3amac TEIJIOBOW SHEPruu, KOTOphIE MONajaas Ha TOproYre MarepHallbl,
MOTYT 3a)K€4b MX. DJEKTpUUECKas Jyra UMeeT oueHb BbICOKYI0 Temreparypy (1500 - 4000 °C) u moxer
BOCIUIAMEHUTh IPAKTHUYECKU JHOOOW TOprOYMil MaTepuaj, COINpHKacasCh C HUM HENOCPEACTBEHHO, a
TaKXe [MOCPEICTBOM JIyYUCTON TETJIOTHI.

VYceroiuuBas AJIEKTpUYECKas JAyra HMHOTJAa MOXKET BO3HMKAaTh B 3jekTpornposogax. Ilpum
JIEKTPUUYECKON Jyre Mo LEeHsM MPOTEKaIT TOKU KOPOTKOro 3amblkaHus. IlosTtomy mpu oOpazoBaHuu
AIIEKTPUUYECKON JYTH B aBAPUHHOM PEKHME B IEKTPUUECKON e BOSHUKAIOT BTOPUYHBIC (TOOOYHBIE)
SBJICHUS, XapaKTEpHbIE U1 KOPOTKOIO 3aMblKaHMs. B cilydasx, He NpegyCMOTPEHHBIX HOPMaJIbHBIM
PEXKUMOM IKCIUTyaTallUd JJIEKTPOYCTAHOBOK, BO3HMKHOBEHHME JJIEKTPUYECKOM JYI'M 4Yaulle BCETO
MPOHUCXOUT MPHU KOPOTKOM 3aMbIKaHuu [3].

MepeHanpsikeHue B 3NeKTPUYECKOM Lienu

[lepeHanpsikeHHE MOKET BO3HMKATh: NMPU KOPOTKHMX 3aMBIKaHMX; IPU TOMaJaHUM "BBICOKOr0"
HaIpsDKEHUS HAa HU3KOBOJIBTHBIE CETH; IIPU I'PO30BBIX pa3psax; MEKTPOMarHuTHOW HHIAYKIMH U Ip.

[ToxapHasg OIACHOCTh MEPEHANPSIKEHUS, B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHH, MOXKET
MPOSBIITECA B CIEAYIOLIEM: TOBBIIIEHUH BEPOSATHOCTH BO3HUKHOBEHHUSI KOPOTKOIO 3aMbIKaHUS,
YBEIIMYEHUU TOKOBOM HAarpy3kd Ha OTHEIbHBIX YYacTKaxX OJJIEKTPUYECKON LeNu U BO3MOKHOCTH
BO3HUKHOBEHMS NEPErpy3KH; MOBBIIIEHUN TEIUIOBBIACIEHUSI B AJIEKTPOHATrPEBATENbHbBIX YCTPOMCTBAX;
MOBBIIIIEHUH BEPOSITHOCTH BOSHUKHOBCHHSI aBApUHHBIX PEKUMOB B dyieKTponpudopax [3].

HenpaBunbHasa 3kcnnyatauus, KOHCTPYKTUBHbIE HEAQOCTaTKM M HEeUCnpaBHOCTU
aneKkTpousgenumn

[ToxxapHasi 0€30MacHOCTh AJIEKTPUYECKUX MPHOOPOB HampaBieHa Ha oOecliedeHHe MPaKTUYEeCKON
HEBO3MOKHOCTH 3aropaHusi, Kak camMoOro HU3JeNus, TaK WU OKpYXKalolled ero cpeabl, YTO JOJIAKHO
00ecreunBaThCsl KOHCTPYKIMEH JIEKTPOnpruOopa, BELIOOPOM KOMIUICKTYIOIINX W3ICTUNA U MaTEPHAIIOB C
TEMIIEPATYPHBIMH XapaKTEPUCTHKAMHU, COOTBETCTBYIOIIMMHU TEIUIOBOMY pexumy paboTsl. [Ipu stom
XapaKTEPUCTUKAMH  TOKApPOOE30MaCHOCTH  SBJISIETCSI COOTBETCTBHE TEMIIEPAaTypbl Ha OCHOBHBIX
AJIEMEHTaX JJIEKTPUYECKOro MpuOopa TOMYyCTHMBIM 3HAUEHHUSM, KaKk B paboueM, Tak M B aBapUHHOM
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peXUME ero paboTHI.

Bo3HukHOBEHHE TOXApOB OT  JJIEKTPUYECKMX HPUOOPOB  MOXKET OBbITh  0OYCIOBIIEHO:
KOHCTPYKTUBHBIMU  HEAOCTAaTKaMH, HAapylIEHHWEM  [paBUJ  OJKCIUIyaTalluM;  HEKa4eCTBEHHBIM
SHEProcHab0KeHUeM (PE3KUMH KoseOaHUSIMU HaNPsHKEHUS B 3JICKTPUYECKOH CETH, YTO MOXKET IIPUBECTH K
BO3HHUKHOBEHHUIO aBapUIHBIX PEXKHMOB).

OCHOBHBIMH TMPUYMHAMH BO3HUKHOBEHHS MOXAPOB OT ODJICKTPHUUCCKUX HU3JCIHIA SBIISIOTCS:
KOPOTKO€ 3aMbIKaHHEe B MpuOOpax H IIHypax MUTaHHs, OOJBIIOE IEPEXOJAHOC COMPOTHBIICHHE,
neperpyska, HCKpEHHE, HapyIIeHHE TEIUIOBOrO pexuMa paboThl 3ieKTpornpudopa (yXyIIIeHHbIH
TEIJIOOTBOJT), HEMOCPEICTBEHHOE CONPHUKOCHOBEHHE HArPEThIX MOBEPXHOCTEH 3JIEKTPONpHOOPOB C
rOpIOYMMH  MaTepuajiaMH;  BO3JCHCTBHE  TEIUIOBOrO  HM3JIydeHHs  mpubopa  (Hampumep,
3JIEKTPOOOOrpeBaTelisi) Ha TOPIOYHE MaTepHaibl; BbUICT pACKaJICHHBIX YaCTHIl, OOPa30BaBIIMXCS B
pe3yibTare aBapuitHoro peskuma [3].

3. OpraHusauumsa npocunakTukmn noxapos
3.1. O6wme nonoxeHus

OpraHmauI/m HpO(i)I/IJ'IaKTI/IKI/I IMOXKapoOB OT 3KCILTYaTHUPYEMOI'O 3J'I€KTpOO60py,Z[OBaHI/I$I HaxoauTcCs B
KOMIICTCHIIMKU JIMIa, HINW ynpaBHﬂIOHleﬁ KOMIIaHWH, OTBCTCTBCHHBIX 3a obecrnieucHue HO)K&pHOfI
0€30I1aCHOCTH Ha 00BEKTE 3alIUTHI, €CJIN MHOC HE ONPECACIICHO PYKOBOAUTCIIEM OpraHu3aluu.

B coorBerctBuu ¢ [15] OTBETCTBEHHBIN [ODKCH HMMETh: TEXHUYECKHE MACIOPTa OCHOBHOIO
3JIEKTPOOOOPYOBAHUSA, KYPHaIbl YydeTa JJIEKTPOOOOpPYIOBAHUS C IEPEUUCIEHUEM OCHOBHOI'O
ANEKTPOOOOPYIOBAaHUS M C YKa3aHMEM €ro TEeXHMYECKHX JIaHHBIX, MHCTPYKIMHM IO SKCILTyaTalluud M
TEXHUYECKHE TacropTa 3aBOJIOB-M3rOTOBUTENEH, CcepTU(HUKATHl Ha O0OpyAOBaHME M MaTepHallbl,
nojjexale o0s3aTeNbHON cepTuduKayy, MPOTOKOJIbI U aKThl UCIBITAHUNA M U3MEPEHMH, pEMOHTA U
TEXHUYECKOro  OOCHyKMBaHMs  OOOpydOBaHHUS,  JKypHal  Jae(eKToB M HEMoNaJoK  Ha
ANEKTPOOOOPYIOBAaHUH, IPOU3BOJCTBEHHbIE HWHCTPYKIUU [0 OSKCIUIyaTallud 3JIEKTPOYCTAaHOBOK,
MHCTPYKLIMU TIO MOXKapHOW 0€30MacHOCTH, MHCTPYKLMHU MO NPEJOTBPALICHUIO W JIMKBUJAIMU aBapuil.
Bce wuHCTpyknuum pa3pabaThIBalOTCS C y4Y€TOM BHJOB BBIIOJHSAEMBIX pabOT M yTBEPXKAAIOTCS
pykoBoaurTeseM opraHusauud. [IopsAnok XpaHeHHs NOKYMEHTALMU YCTAHABIMBAETCSA PYKOBOAMUTEIIEM
OpraHM3alMH.

I[OKYMGHTaL[I/ISI AOJIKHA IEPECMAaTPpUBATHLCA HE PCIKE 1 pa3a B 3 roaa.

Bce wusmenenus B SJICKTPOYCTAHOBKAX, BBIIIOJHCHHBIC B IIPOLCCCEC OKCILTyaTalluv, OOJIKHBI
CBOCBPCMCHHO OTPAKATHCA HA CXEMaAX U YCPTCIKAX 3a MMOANMUCHIO OTBECTCTBCHHOI'O 34 3HeKTp0X03HﬁCTBO C
YKa3aHHUEM €Tro JOJPKHOCTHU U JaThl BHECCHUA NU3MCHCHM.

CoOTBETCTBHE INEKTPUUYECKUX CXEM (PaKTUUECKHM IKCIUTyaTallMOHHBIM JOJKHO TPOBEPSITHCS HE
pexe 1 pa3a B 2 roza.

B cootrBerctBum ¢ [15] mpoBepka yCTPOHCTB 3aIIMTHOTO OTKJIFOUEHHS NPOU3BOIUTCS HE pexe |
pasa B KBapTall.

I[J'I}I APYrux anmnapartoB 3alUThI pCKOMCHAYCTCS IMMPOBOAUTH IPOBCPKY HE PCIKE 1 pa3a B KBapTaJ.

CrpaHuua 20 n3 54



"MeToamnyeckne pekoMeHaaummn no opraHn3aumm NpodunakTK1 Noxapos OT
3NneKTpoobopyAOBaHUS B XWU/bIX N 06LLECTBEHHBIX 34aHUsIX C ...

ITpoBepKy COCTOSIHMSI TEPMOMHIMKATOPOB M TEPMOCHCTEM DPEKOMEHJIyETCs MpOBOAUTH 1 pa3 B
KBapTall.

TennoBU3HMOHHYIO JUATHOCTHKY JIEKTPOOOOPYIOBaHUS PEKOMEHAYETCS MPOBOANUTE He pexke 1 paza
B IOJI.

PGKOMGHI[yeTCH IMpOBOAWTL  BHCIIJIAHOBOC HpO(l)I/IJIaKTI/I‘ICCKOG 06CJI€IIOBaHI/I€ OTACIBHBIX
9JICMCHTOB 3HeKTp0060py,Z[OBaHI/IH IIOCJIE KaXXJI0I'o UX pE€MOHTA UJIK 3aMCHBI.

Pexomenyercst nepes; mpoBeIcHUEM 0YEepPETHOTO WIIM BHEIUTAHOBOTO OOCIICIOBAHUS 03HAKOMHTHCS
C JTaHHBIMU TIPEABIAYIIETO 00CIEIOBAaHHS. JTO MO3BOJIUT MPOCICIUTh TUHAMUKY ITOKaPHON OMACHOCTH
AIIEKTPOOOOPYIOBAHHS U CBOCBPEMEHHO MPEOTBPATHTH IT0KAPOOIACHYIO CHTYAIHIO.

HenocpencrsenHo npoUIaKTHIECKUit OCMOTp ANEKTPOOOOPYIOBAHUS MPOBOJIUT
KBaJTM(HUIIMPOBAHHBIA CIIEIUAIUCT OOCITY)KUBAIOIIEH OpraHU3allMd COBMECTHO C OTBETCTBEHHBIM 3a
MOKapHYIO MPO(UIAKTUKY Ha OOBEKTE.

Bce omepamum ¢ 3nekTpooOopynoBaHMEM (MOHTaXX AamMapaToB 3JIEKTPHUUYECKOI  3aIlUTBHI,
TEPMOMHIUKATOPOB, TEPMOCUCTEM, NPOPHIAKTUYECKOE OOCIyKHBaHHE, PEMOHT, 3aMEHa) JOJDKHBI
IIPOBOAUTH KBAIU(PUIMPOBAHHBIE CIIELIUATIUCTHI OOCITY)KMBAIOIIEH OpraHU3aluy.

3.2. NpodunakTnyeckme meponpusaTusa

K npodunakTiaeckuM MEpONpHUATHSAM I10 MPEIyNPEKICHAI0 MOXKAPOB OT AJIEKTPOOOOPYIOBAHUS
KHUJIBIX U OOIIECTBEHHbBIX 3[JaHUN ClIeAyeT OTHECTH:

- IEPUOANYECKUI KOHTPOJIb COCTOSHUS M pabOTOCIIOCOOHOCTH anmapaToB 3alUThl JIEKTPUUYECKON
CETH;

- IPUMEHEHNE TEPMOUHINKATOPOB U MIEPUOANYECKUI KOHTPOJIb UX COCTOSTHUS;
- IPUMEHEHHUE TEPMOCUCTEM;

- NEPUOANICCKOC IIPOBCACHUC TEIIIIOBU3NOHHON JUAarHOCTUKH SKCINTYaTUPYyEMOro
3JIEKTPOOOOPYI0BAHMS;

- KOHTPOJb  COCTOSIHHSI ~ HCIIOJIb3YEMBIX  JJIEKTPONPUOOPOB,  AJIEKTPONPOBOJKH U
JIEKTPOYCTAaHOBOYHBIX U3JEIHUM.

Cnenyer OTMETHTb, YTO TNepel NEepBUYHOM YCTaHOBKOM TEPMOHMHAMKATOPOB Ha DJIEMEHTHI
3JIEKTPOOOOPYIOBaHUS HEOOXOJUMO COOCTBEHHHMKY JJIEKTPOYCTAHOBKM WM  JKCILTyaTHPYHOIIEeH
OopraHmsanuu pa3zpadoTarb NPOEKT MOHTa)Xka TEPMOUWHJIUKATOPOB C yKa3aHHEM TOYEK MX MOHTaxa M
THUIIOB.

[IpoexT MOHTa)ka TEPMOMHAUKATOPOB JOHKEH OBITh BKIIOUEH B TIEPEUEHb OCHOBHOW TEXHUYECKOM
JOKYMEHTAUMHU 3alUIIAEMON dJIEKTPOYCTaHOBKH.

[Ipu mocnemyromeM NTPOBEICHUH PEMOHTHBIX pPabOT C 3aMEHOW TEPMOUHJIUKATOPOB JTOJDKHO
OCYIIIECTBISTH B COOTBETCTBUH C TPeOOBAaHUSIMU, pa3pabOTaHHOTO MPOEKTa MOHTAXKA.
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YCTaHOBKY TEPMOUHIUKATOPOB MAOKEH IPOU3BOJIUTH TEPCOHAN, OMYIIEHHBIM K pabdore B
JNEHCTBYIOIUX  OJEKTPOYCTAaHOBKAaX, HMEIOIUNA HEOOXOJUMble 3HAaHWS M HABBIKM MOHTaxa
TEPMOUHJIUKATOPOB.

MoHTaX TepMOMHAMKATOPOB, CJEAYEeT MPOU3BOAUTH HA OTKIIOUYEHHOM 3JIEKTPOOOOPYAOBAHUU
(Hanmpumep, BBIBEACHHOM B PEMOHT, MpU NEPUOJUYECKOM WM BHEIJIAHOBOM TEXHUYECKOM
o0cCiTykKMBaHUH U T.J.) ¢ cobmoienueM [IpaBui mo oxpane Tpyaa npu 3KCIUTyaTallMK 3JIEKTPOYCTaHOBOK.

TepMOI/IHI[I/IKaTopBI, NpeMMYyIICCTBCHHO, CJICAYCT pasMCIlaTb Ha KOHTAKTHBIX COCAMHCHUAX U
KOHTaKTaxX pacCrnpeacinuTCIIbHbIX YCTpOﬁCTB; JO0IMYCTUMO pPasMCIICHHUE Ha Koplycax HEKOTOPOro
3HeKTp0060pyI[0BaHI/I$I, a TaK’)KC MHBIX 3JICMCHTAX JJICKTPOYCTAaHOBOK.

TepMouHAMKATOPbl HEOOXOAMMO pa3MellaTb TakK, YTOObl OHM OBUIM XOpOLIO BUAHBI IPU
BU3YaJIbHOM KOHTPOJIE COCTOSHHUS I10KapHOM O€30IIaCHOCTH 3JIEKTPOOOOpYyNOBaHMs, B YaCTHOCTH,
TEPMOMHIUKATOPHbIE HAKJIEHKH CiIelyeT pa3MeIlaTh TaKUM 00pa3oM, 4TOObl TEPMOUHIUKATOPHbBIE METKU
TEMIEpPaTYypHOW INKajdbl OBUIM  XOPOIIO BHAHBI TNPH NPOBEACHUH  BU3YaJbHOTO  OCMOTpa
3JIEKTPOOOOPYIOBAHUS.

[Tpu pa3melieHuN TEPMOMHANKATOPOB CIEAYET U30€eraTh KOHTAKTa X IIOBEPXHOCTH C 3JIEMEHTaMH,
KOTOpBIE CITIOCOOHBI BBI3BAaTh UX IMOBPEXKACHUE B PE3yJIbTaTe MEXaHUYECKOI'O BO3/IEHCTBHSL.

[Tepen MOHTa)KOM TEPMOHMHIUKATOPHBIX HAKJIEEK, HEOOXOAMMO MPOM3BECTH WX BHEIIHHA OCMOTP
Ha MPEJIMET OTCYTCTBHS MOBPEXKICHUH. TepMOMHAMKATOPHBIC METKH TEMIIEPATYPHOU IIKaIbl HAKICHKU
HE JTOJLKHBI UIMETh OTMETOK JIOCTY)KCHUS Ha3HAYCHHBIX TEMIEpaTyp (HE JOJDKHO OBITh U3MECHEHUS IIBETA
METOK).

Hanecenne TCPMOHNHIUKATOPOB H€06XOI[I/IMO MMPONU3BOAUTE B COOTBETCTBUU C I/IHCTp}II(IH/Ief/'I 10
IKCILTyaTalluu TCPMOUHANUKATOPA.

B IMpoHEeCCe MOHTAKa HE TOIMYCKACTCA:
- MEXaHUYCCKOC IMOBPCIKACHNC TepMOHHHHKaTOpHOﬁ HaKHeﬁKH;

- HaHCCCHUC TCPMOUHAWKATOPOB Ha JJICMCHTLI 3H€KTpOO60py,I[OBaHI/I$I, HaxXoaAaIuecCss I10[1
HAIIPSIP>KCHUECM

- pa3MeIeHne TePMOMHINKATOPOB B HEMOCPEACTBEHHOM OJIM30CTH OT HAarpeBaTeIbHbBIX MPUOOPOB.

B xypHane yka3pIBaeTCs MECTO HaHECEHUS TePMOMHIMKATOpa, Mpeaen cpabaThIBaHUS, UCXOTHOE
cocTosiHue (IIBET, TPaIyHPOBKA U T.11.), JaTa HAHECEHUSI, CPOK MCTIOIB30BAHMS WIIH JIATy 3aMEHBI.

CocrosiHHME  TEPMOMHAMKATOPOB  CIEAYyeT  NPOBEpPATh  MyTE€M  BU3YAJbHOTO  OCMOTpA
ANEKTPOOOOpYIOBaHUS C COOMIOJIeHNEM TpeOOBaHUM MpaBUi OXpaHbl Tpynaa (B MEPUOJ BBIMOIHEHUS
IUTAHOBBIX, BHETJIAHOBBIX OCMOTPOB, B MIEPHO/] BBIMIOJIHEHUS! PEMOHTHBIX PadoT).

[lepponu4HOCTE  OCMOTpa  3JIEKTPOOOOPYAOBAHMS,  3AIIMIIEHHOTO  TEPMOMHAMKATOpaMH,
yCTaHABJIMBACTCS OPraHU3alMOHHO-PACTIOPSIIUTENBHBIM TJOKYMEHTOM COOCTBEHHHUKA 3JEKTPOYCTaHOBKHU
WJIM DKCIUTyaTHPYIOLIEH OpraHu3aiuei.
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Ilpn mpoBeneHMM BH3YaJbHOTO OCMOTpa 0c000€ BHUMAHUE CIEAYET YHAENATh OTCYTCTBHIO
MEXaHUYECKUX MOBPEXICHUH TEPMOMHUKATOPOB, UX OTKJIEMBAHHUIO WM OTCIAUBAHUIO, cpabaThIBAHUIO
TEPMOUHUKATOPHBIX METOK.

OcHoBaHueM /Js1 BbIBOIa OOOpPYJOBaHHS B PEMOHT SBISCTCS IPEBBIICHHE TEMIIEpaTyphl
3JIEMEHTOB JIEKTPOOOOPYLOBAHHS.

[TpodunakTuyeckue MEpONpuUsATUS IPEICTABICHbI B Ta0nuIle 3.

Tabmuua 3

[Ipodunaktuyeckue MeponpusTUs
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Texuuueckue | Ilpodunakruueckoe meponpusitue | Pexomenn JeiicTBus mpu 0OHAPYKEHUN HEUCIIPABHOCTU
cpencTsa yemasi
nepuoany
HOCTh
ABtomarnuecku | Busyanbnpiii ocmoTp. He momkno| 1pazB |[Ipu oOHapyKeHMH HEUCIIPAaBHOCTH IPOU3BECTH
€ BBIKJIFOUATENId | OBITH nedopMaruu Kopmyca,| KBapTaj |3aMeHy ammnapara
W3MEHEHUs1 1BETa M OIUIABJICHUS
M30JISUN MPOBO/IOB, CJIE/IOB
neperpeBa  (M3MEHEHHUS  I[BETA)
KoHTakTOB. [IpoBepka cooTBETCTBUS
rapaMeTpoB amnnapara, yKa3aHHOU B
MapKHpPOBKE napameTpam
AIEKTPUUYECKOMN CeTH o
HalpsDKEHUI0 W TOKy. IIpoBepka
paboTOCIIOCOOHOCTH.
YerpolicTtBa Busyanbubiii ocmotrp. He momkno| 1pasB |[Ipm oOHapykeHHH HEHCIPABHOCTH TMPOU3BECTHU
3aIIUThI OBITH nedopmaruu KOopmyca,| KBapTaa |3aMeHY yCTpONCTBa
muddepeHuans | i3SMEHEHHUsT 1[BeTa U OIUIaBJICHUS
HOTO TOKa M30JISIUN MPOBOJIOB, CIEe0B

neperpeBa  (M3MEHEHUS  IIBETa)
KOHTakTOB. [IpoBepka COOTBETCTBUS
MapaMeTpoB ammapara, yKa3aHHOH B

MapKHPOBKE napameTpam
JIEKTPUUYECKON CeTu o
HaTPSHKCHUIO, TOKY,
middepeHInaTbHOMY TOKY.

[IpoBepka paboTOCHIOCOOHOCTH €
nomombto kHonku "Tect". Ilpm
HaxaTum Ha  kHonky "Tect”
YCTPOICTBO TOJIKHO cpaboTaTh.

HafeXXHaa nNpaBoBad noaAep)XkKa
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YcerpolictBa
3aIUTHI
JyTOBOI'O
po0ost
(McKpeHus)

oT

Busyansnsiii ocmotp. He nospkHO

OBITH nedhopmaruu KopImyca,
W3MCHCHUS I[BETAa W OIUIABIICHUS
W30JISAIUH IPOBO/IOB, CIIeZIOB

neperpeBa  (M3MEHEHUs  LIBETA)
KOHTakTOB. [IpoBepka cooTBETCTBUS
[IapaMeTpoB armnapara, yKa3aHHOH B
MapKUPOBKE napaMmerpam
ANEKTPUUYECKOM CeTH 1o
HanpspKeHuro,  TokKy.  [IpoBepka
paboTOCIOCOOHOCTH € MOMOIIBIO
kHonku "Tect" wiu mpu TOMOIIU
TECTOBOT'O YCTPOWCTBA, BXOMSILIETO
B KOMIUIGKT  moctaBku. [lpm
Haxxatun Ha  kHonky "Tect"
YCTPOMCTBO  JOJKHO  CpaboTath.

[Ipu BKJIIOUCHUU TECTOBOTO
YCTPOMCTBA B PO3ETKY 3alIMIIAEMOM
Lenu YCTPOHCTBO JTOJIKHO
cpaboTaTh.

I pazB |llpu oOHapyXeHMHM HEUCIPABHOCTH IPOU3BECTHU
KBapTaja |3aMeHy yCTpOWCTBa

YerpolicTtBa
3alIUThI

oT

MEPpCHAIPSAKCHU

A

Busyanbnsiii ocmotp. He noimkHO
OBbITh nedopManuu Kopmyca,
U3MEHEHHs 1IBE€TA U OIUIABICHUS
M30JILHAA MIPOBOJIOB, CJIENIOB
neperpeBa  (M3MEHEHUS  IIBETa)
KOHTakToB. [IpoBepka cooTBeTCTBUSA
MapaMeTpoB amnmnapara, YyKa3aHHOM B
MapKUPOBKE napaMeTpam
AJIEKTPUYECKON ceTn o
HaIpPsSHKEHNUIO, TOKY.

1 paz3B |IIpu oOHapyKEeHUU HEUCHPABHOCTH MPOU3BECTU
KBapTaj |3aMEHY YCTpOMCTBA
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Tepmounnukaro | Busyaneuelii ocmotp. OtcyrctBue| 1pa3B |Ilpu oOHapyXkeHHMM MEXAHUYECKUX IOBPEXKIACHUMN
pBI MEXaHUYECKUX IOBPEX/ICHUMU. | KBapTal |MJIM MCTEYEHHUS CpPOKa DSKCIUIyaTallud IIPOU3BECTU
IIpoBepka CpOKOB DJKCILTyaTaluu 3aMEHy TEpMOMHIMKaTopa. B ciydae wu3MeHeHus
TEPMOUHJUKAaTOPOB B COOTBETCTBUU LBETa TEPMOUHIUKATOPAIIPOU3BECTH JEUCTBHA IO
C JOKyMEHTauued H3rOTOBUTEIS. paszneny 4.3 HACTOSLIUX METOANYECKUX
OrcyrcTBHE  HM3MEHEHHs  ILIBETa PEKOMEHIALINN.
TEPMOMHIUKATOPOB.
Tepmocucrembl |Busyanpublii ocmotp. OtcyrctBue| 1pa3B |[lpu oOHapyXkeHHMM MEXAHUYECKUX IOBPEXKICHUN
MEXaHUYECKUX IOBPEXACHNUN | KBapTaj |WJIM HCTEUEHUS CpPOKa DJKCIUTyaTallUM IPOU3BECTH
JATYUKOB. [IpoBepka CPOKOB 3aMEHY JaTYMKOB.
JKCILTyaTaluu JIaTYNKOB B
COOTBETCTBUM C JOKYMEHTAIUEH
U3TOTOBUTEIISL. OtcyrcTBUE
W3MEHEHUs 1BE€Ta  OIUIABJICHUH,
nedopmariuu.
Termnosusuonna |IIpoussectu terioBu3noHHyto | He pexxe [Ilo pesynpTaraM TeMIOBU3MOHHOTO 00Cie0BaHUS
sl TUaTHOCTHKA |JIMAarHOCTUKY  JKCIuTyaTupyemoro| 1 pasa B |cocraBisieTrcss  nporokos.  [Iporokon — momkeH
3JIeKTPO00OPYIOBAHUS B roJ coJiepKaTh CJIEIYIOLLYIO UHpOPMALIHIO: -

cooTBeTcTBUHM ¢ [6] wnm napyroi
aTTECTOBAaHHON METOJIUKOHN
TEIUIOBU3UOHHON JUATHOCTUKH.

HauMEHOBAaHME U aJpec OpraHU3aIMU-UCTIOIHUTENS; -
HOMEp JMIEH3UU W AKKpEOUTAllMM Ha IPOBEICHUE
JAHHOTO BHJAa paboOT C yKa3aHWEM JaThl BbLAAuH,
PETUCTPALlMOHHOIO HOMEpa, HAaUMEHOBAaHUS OpraHa
BBI/IaBILIETO JUILEH3UIO u MIPOBOIMBIIIETO
aKKpEIUTAlMI0, CPOKa JEUCTBUS; - HOMEp OTYETa,
HOMEp OJK3eMIUlsipa M Jary (CpoKH) MpOBEIEHUs
paboThl; - HAMMEHOBaHHUE 00CIIEIOBAHHOTO OOBEKTA U
€ro ajpec; - CIHUCOK MHCIOJHHUTENEH C yKa3aHUEM
KBaJIM(UKAIINH; IIEpEeUeHb CPEJICTB H3MEpPEHUN
UCIOJIb30BAHHBIX MpPHU OOCIEAOBAaHUH, C YKa3aHUEM
JaThl TIOBEPKH; - 11eJb 00cCieq0BaHus (OIpeeeHne

HafeXXHaa nNpaBoBad noaAep)XkKa

www.consultant.ru

CtpaHuua 26 u3 54


https://www.consultant.ru/
https://www.consultant.ru/

"MeToanyeckme pekoMeHAaLMM No opraH13aumm NPohuUNakTUKK NMoXapoB OT 3/1eKTPo0BOpYA0BaHMS B

XKWUNbIX M 0BLECTBEHHbIX 3AaHUSX C M...

[okymeHT npepocTasneH KoHcynbTaHTIt0C

[ata coxpaHeHnusi: 13.04.2022

MO’KAPHOW OMACHOCTH) W OOBEKTHI O0OCIEIOBaHUS
(ykazaTb Kakoe 3JeKTpooOOpymoBaHUE  3TaHUS
MOABEPrajoch O0OCIEIOBAaHUIO); - XapaKTEPUCTUKHU
00BEKTOB o0cienoBanus (cocrosinue
ANEKTPOOOOPYIOBAHUS, HAMIPSIKEHIE, TOK HATPY3KU U
T.1.); pe3ynbTaThl  oOcienoBaHus  (CTENEeHb
nedeKTHOCTH (TIOXKAPHON OMACHOCTH), TEPMOTPAMMBI
U COOTBETCTBYIOIINE UM (POTOM300paKEeHHUs, CIIUCOK
nedeKToB MO CTENeHH HX MOKapHOW OMACHOCTH).
ConepkaHue TMPOTOKOJIA MOXKET JIOMOJHATBCS B
3aBUCHUMOCTHU oT o0crienryemMoro o0BeKTa.
PazpuBmmecs nedextsl u aedeKThl Ha HadaIbHOM
CTaJluM Pa3BUTUS PEKOMEHJOBAHO YCTPAHSTh B XOJ€
IJITAHOBOTO OTKJIFOUEHMsS 3JIEKTpooOopynoBanus. B
ciydae OOHapyXeHHss 30HbI C  aHOMAJbHBIM
M0KapOONacHBIM MTOBBIIIICHUEM TEMIIEPATYPhI
MPOU3BECTH ACHCTBUA MO pazaeny 4.3 HacToAUX
METOJINICCKUX PEKOMEH IAITUH.

OkciutyatupyeM | BusyanbHblit 0CMOTp
bIE ANEKTPONpUOOpPOB "
AJIEKTPONPUOOD | NIEKTPOYCTAHOBOUHBIX u3Jenui
bl u | (anekTpuueckux  poserok).  He
3JIEKTPOYCTAHOB | JOJKHO OBITH negopmanuu
OYHBIC M3/ICTIHSI |KOpIyca, W3MEHEHUs IBeTa |

OIIABJICHMSI M30JIALUU NPOBOJOB U
LIHYPOB IIUTaHUs, CIEJOB IIEpErpeBa
(u3MeHeHMs 1BeTa) KOHTakToB. He
JOJDKHO OBITDH MOBPEXKIECHUS
M30JISIUM MUTAIOLIMX MPOBOAOB U
IIHYPOB NMUTaHUA. PO3eTKN NOIKHBI
ObITh HAJEXKHO 3aKpEIJIeHbl, He

[lepen
KaXKJIbIM
BKJIFOYEH

nem
AIEKTPOI
pubopa u
BO BpeMsi
JKCILTyaT

aluu

IIpu oGHapyeHUH HEUCIIPABHOCTU BBIBECTH MPUOOD
u3 sKcrryatanuu. [IpousBecTy peMOHT WM 3aMEHy
HEHMCIIPaBHOT'O 3JIEKTPOOOOPYAOBAHMS.
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JNOJDKHBl MMETh  OIUIABJICHUM U
MEXaHUYECKUX HIOBPEXKICHUH.
[IpoBepka COOTBETCTBUSA
[1apaMeTpoB asieKTponpudopa,
YKa3aHHOU B MapKHpPOBKE
rapaMeTrpaMm 3JEKTPUYECKOM CeTH
1o HaIPSHKEHUIO u TOKY.
Hcnonb30Bate 37€KTpONpuOOp 1O
HA3HAYCHUI0 B COOTBETCTBUHU C
MHCTPYKLUEHN 110 3KCIUTyaTalluH.

3.3. dencTBUA npn oOHapy>XeHMU aBapUUHOIo pexnuma B 3NeKTpoobopyaoBaHUM

ABapuitHbIN pexuM pabOoThl FKCILTYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS MOXKET MPOSIBIATHCS B BHIE CPAOOTKU amlmapaToB AIIEKTPUUECKON
3aIUTHl CETH, M3MEHEHMs I[BETa TEPMOMHIMKATOPOB, OOHAPYKEHHsSI 30H AHOMAJIBHOTO HAarpeBa 3JIEMEHTOB 3JIEKTPOOOOPYIOBAaHUS TpPHU
TEIUIOBU3MOHHOM JMArHOCTHKE, CPabOTKU NaTYMKOB TepmocucTeM. Kpome Toro, o0 aBapuitHOM pekuMe pabOThI AJIEKTPONpUOOpa MOXKET
TOBOPUTH TOSBJICHHE HA €r0 MOBEPXHOCTH, IIHYpEe U BWIKW IMUTAHMS OIUIABICHUM, Nedopmalmu Kopryca, BO3HUKHOBEHUHU MpU padboTe

HEXAPAKTCPHOI'O IIIyMa U 3aliaxa ILIABSAIIENCS W30S,

[Tpu3Haky aBapuIHOTO pexxuMa paboThI 3JIEKTPOOOOPYAOBaHNUS U AEUCTBUS ITPU UX OOHAPYKEHUU MIPEJICTaBICHbI B TA0IHIIE 4.

[Ipu3Haku aBapHitHOro pekuMa paboThl JIEKTPOOOOPYAOBAHUS
U IEUCTBHS ITPU UX OOHAPYKEHUH

Tabnura 4

[Tpusnak Bo3MmokHas PexoMmennyembie neicTBUs
aBapuitHOTO MpUYMHa
pexxuMa
Cpaboran KopoTtkoe Oran 1.
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ABTOMATUYCCKUHN |3aMBIKaHUE B IICTIH.
BBIKJIIOYATEITh [leperpy3ka B 1emnu.
Cpabotaiio VYTeuka TOKAa.
YCTPONCTBO

3aIUTHI

Qg depeHnmaIbH

Oro TOKa

Cpaboraiio JyroBoit npoboi
YCTPOUCTBO (mocnenoBaTeNbHBIN
3aIUTHI OT|, MapaJuleTbHBIA, Ha
JyTOBOTO TP000Ss | 3eMITIO) WIH
(uckpeHnus) HUCKpPCHHE.
Cpabotano [epemnass
YCTPOMCTBO HaIpsHKEHUS
3aIUTHI oT

MePEeHAIPSHKCHUS

- YCTaHOBUTH KaKOH THI ammapara 3aliuThl cpaboTan (aBTOMAaTHYECKHMA
BBIKJIIOYATENb, YCTPOMCTBO 3alUThl TUd(epeHnaTIbHOr0 TOKa, YCTPOHCTBO
3alIMTHl OT TEPEHANPSHKEHHS, YCTPOMCTBO 3aIlIMTBI OT JIYrOBOTO MpPo0Os
(MCKpeHus)) WM 10 KaKOMY KaHaly MPOM30IIO cpabaThiBaHHUE, €CIIU MPHOOP
KOMOMHHPOBAHHBIN, T.¢. 00bEAUHSCT B ceOe Ba 1 O0JIee THIA 3aIIUTHI;

- YCTaHOBHUTH OOCTOSITENILCTBA MPH KOTOPBIX MPOU3OILIO OTKIIOUeHue. Yo
MPOMU30IIUIO MPeJ OTKIIOYEHUEM (OIKII0UEHUE UITH OTKIIIOUEHHE IOTPEeOUTE,
MepIlaHhe CBeTa, aHoMaibHas pabota snekTpornpubopoB u T.1.)? Kakue
Harpy3kd ObUIM TMOAKIIOYEHBI W Obuin B pabore? Korma u ckoibko pa3
cpabaThIBasiv anmnapaThl 3alUThl?

- MPOBECTU BU3YAIbHBIH OCMOTP 3JIEKTPOOOOPYIOBaHMS (LIIHYPHI MUTAHMUS,
PO3ETKH, BBIKJIIOYATEIN, KOHTAKTHBIC COCIMHEHHS, COCMHUTEIBHBIE KOPOOKH,
AIIEKTPONPUOOPHI) HA HAIMYUE BUIUMBIX MOBPEXKICHUN (M3MEHEHUE 1IBETa WU
OIJIABJICHUE W3OJSIMH, CJIEIbl TEPMHUYECKOTO BO3JCHCTBUS B pe3ysbTaTe
KOPOTKOT'O 3aMbIKaHUSsl, HCKPEHUs, IEPErPy30K);

- eciM TpH BHU3YaJlbHOM OCMOTpPE OOHAapy>KEHBI IOBPEKACHUS, TO
HEO0OXOIUMO MPUCTYIMUThH K YCTPAHEHHUIO IPUYUH BBISIBJICHHBIX TTOBPEKACHUN U
PEMOHTY (3aMEHE) MOBPEKIACHHOTO JIEKTPOOOOPYI0OBAHNS;

- €CIM TpU BHU3yaJbHOM OCMOTpE TIOBPEXKJICHHUS HE OOHapYyXKEHBI, TO
HEoOXO0UMO MPEeNTH K aTamy 2.

Ortam 2.

[TpoBepuTh HaIEKANTYIO PadOTY anmapaTa 3amnuThl.

- JUIsL YCTPOMCTBA 3alUThl OT TMEPEHANPSHKEHUS H3MEPUTh 3HAuUCHUE
HaNpsDKCHUs THATAIONIe ceTH. Ecii 3HaYeHne NMUTAIOIMIEro HalpsDKEHHs CeTH
BBIXOJMT 3a JMANa30H YCTaBKHU ammapara (HUXKe HIDKHErO Mpejenia WM BBIIIe
BEpPXHETO0), TO Ipodsema B ceTH. Eciii 3HaueHne MUTAIOIIETO HAMPSHKEHUS CETH
JeKUT B JAMANa30HE YCTaBKH, TO ammapar 3alUThl HEUCIpPaBEH M €ro
HEOOXOJIMMO 3aMEHUTE;

- Ins yCTpoicTBa 3amuThl U (HepeHIaTbHOr0 TOKa B COOTBETCTBUHU CO
cTtangaptamu [/, 8] B KOHCTPYKIIMU JTOJDKHO OBITH MPETyCMOTPEHO TECTOBOE
YCTPOMCTBO (KHOMKa), KOTOpOE OOecreyrBaeT MpOBEpPKY pabOoTOCIIOCOOHOCTH
annapara. TakXke MOXKHO IPOBEpUTh pPabOTOCMOCOOHOCTh YCTpOICTBa C
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MOMOILIBI0 TPUOOPOB TPOBEPKM W HM3MEpPEHHs] IapaMeTpoOB YCTPOMCTB
3alIMTHOrO OTKJIOYeHUs. Ecnu anmapar 3aiuTel HEUCIIPABEH, €ro He0OX0UMO
3aMECHUT.

- A yCTPOMCTBA  3alMThl  OT  JYrOBOIO  Mpo0Os  NPOBEPUTH
paboTOCIOCOOHOCTH ~ ammapara B~ COOTBETCTBUM € MHCTPYKLHEH
3aBoja-u3roropurens. Hanpumep, ¢ NOMOLIBIO TECTOBOIO YCTPOMWCTBA,
BXOJISIILIETO B KOMIUJIEKT ITOCTaBKH MPHOOpa, MPH MOMOIIM TECTOBOW KHOMKHU H
T.4. Ecnu annapat 3aiuTsl HEUCIIPaBEH, €ro He0OX0IMMO 3aMEHUTb.

- 48 aBTOMAaTHYECKOI'O BBIKJIIOYATENl MPOBEPUTH pPabOTOCIIOCOOHOCTD
MEXaHu3Ma pacleluieHus. B3BecTH aBTOMAaTMYECKUH BBIKJIIOYATENb PYKOU H
1ocjae OTKIIOYMTH ero. IIpu oTKiIoueHNH AOKEH OBITh CHBIINIEH XapaKTepHbIH
LIEITYOK.

Ecnum anmaparbl 37€KTpUYECKOM 3alUThl MCIPaBHBI, TO HEOOXOAUMO
HepenTu K sTamy 3.

Ortan 3.

[TpoBepka MpUCOCTUHEHHBIX HAIPY30K (JIEKTPOIPUOOPOB).

- IPUCOEOUHATH K JIEKTPUUYECKON LENH MOOYEPETHO MO OJHOM HArpyske,
KOHTPOJIUPYS cpabaThIBaHUS amlapaToB 3alllUThHI,

- [IpY BBISBJIEHUU HAarpy3KH, BbI3bIBAIOIEH cpabaTbiBaHUE anmapaTa 3alluThl,
BBIBECTH Harpy3Ky U3 SKCIUTyaTaliu.

PCBYJ'II)TaTI)I HpOBepKI/I, a TaKXE BCC HpOBejleHHI)IC HpO(l)I/IJ'[aKTI/I‘-IGCKI/IC nu
PEMOHTHBIE PabOThI JOHKHBI OBITH 3a()MKCUPOBAHBI B )KypHAJE.

Tepmounnukarop |Ileperpyska nenu. - BriBecTu 251€KTp00OOPYI0BAHNE U3 IKCIUTyaTalluH;

WU3MEHMII IIBET ITn0x0¥M KOHTAKT. - YCTQHOBUTH OOCTOSITENBCTBA, MPU KOTOPBIX MPOU3OIIEN MEeperpeB (Kakue
Harpy3ku ObUTH MOJAKJIIOYEHBI M ObUIM B paboTe, MpU BO3MOMXKHOCTU H3MEPUTh
MIPOTEKAIOIINHN TOK C LEIbIO BBISIBICHUS IEPETPY3KH).

- TPOBECTH BU3YAJbHBIH OCMOTpP 3JIEKTPOOOOPYJIOBaHUS, HA KOTOPBIN
HAHECeH TEePMOMHIMKATOp Ha HaJHuuMe BUAMMBIX IMOBPEXKICHUH (M3MEHEHUue
[[BETa WIM OIUIABJICHME MW30JLUHU, CIEIbl TEPMUYECKOIO BO3ACHUCTBUS B
pe3ysibTaTe KOPOTKOTO 3aMbIKAHUSI, UCKPEHHUS, IEPETPY30K);
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- ecid TpH BU3YaJlbHOM OCMOTpPE OOHAapy>KEHBI IOBPEXKACHUS, TO
HEOOXO0IMMO MPHUCTYIUTH K YCTPAHCHHIO MIPUYUH BBISBICHHBIX MOBPEKICHUH U
PEMOHTY (3aMeHE) MOBPEXKICHHOTO 3JIEKTPOOOOPYA0BAHHS;

- €CIIM TIPU BU3YaJIBHOM OCMOTpPE MOBPEKICHHUS HE OOHAPYKEHBI - IPOBECTH
OLIEHKY €TI0 COCTOSIHUS M BBIMOJIHUTH MPO(PUIaKTHYECKIE PadOTHI,

- YIAINATH CTapblii TEPMOUHINKATOP U HAHECTU HOBBIM.

B xypHane ykaszarh 1aTy OOHapYy»XeHHs eperpeBa, MpUIruHy, IPOBEICHHbIC
paboTel (peMOHT, 3aMeHa, mpodumakTuyeckue padoOThl), HaTy HAHECEHUs
HOBOTO TEPMOMHIMKATOpPA, COCTOSHUE HOBOTO TEPMOMHIUKaTOpa (IBET,

rpagyupoBKa U.T.IL.).

[Tonyuen curnan
IIOKapHOU
OIIACHOCTH oT
TEPMOCHUCTEMBI

Ileperpyska.

[;1oX0M KOHTAKT.

B cityuae mosydeHus curaaia o rneperpese:

- YCTAHOBUTH MECTO, I'’/IC IIPOU3OILIO Cpa6aTI)IBaHI/Ie JaTdyuKa,

- 3aduKcUpOBaTh B OKypHaJe BpeMs, MeECTO U
AIIEKTPOOOOPYI0BaHUS, HA KOTOPOM MPOU3O0IILIO CpabaThIBaHUE;

- TPOM3BECTH OCMOTP OOOpPYIOBAaHHMS, IO MPHUYMHE KOTOPOTO MPOU3OILIO
cpabaThIBAaHUE CUCTEMBI;

- TI0 pe3yabTaTaM OCMOTpA, B CIydae BBIABICHHUS HEHCIPABHOCTHU, MPOBECTH
PEMOHT, TEXHUYECKOE 00CITy’)KHBaHUE HITH 3aMEHY JIEKTPOOOOPYIOBAHNUS;

- TP HEOOXOJMMOCTH 3aMEHUTH JATYUK C COOTBETCTBYIOILIEH OTMETKOH B
JKypHaie.

HanMCHOBAaHHUC

IIpn nposenenun
TEIJIOBU3UOHHON
JTMarHOCTHKHU
oOHapyXeH
AHOMAJIBHBIN
HarpeB dJIeMEHTa
3IEKTPOOOOPYIOB
aHUs

ITeperpyska.

II;moxoi KOHTaKT.

IIpn OoOHapyXeHUHU aBapUIHOTO [10KapOoOIIaCHOT O nedekra
3JIEKTPOOOOPY0BaHNE HEOOXOMMO HEMEIJICHHO BBIBECTH M3 SKCIUTyaTalluu U
IIPOBECTU PEMOHTHBIE PAOOTHI.

Ilocne ycTpaHeHHMs HEHUCIPABHOCTEH, MPUBEALIUX K BO3HUKHOBEHUIO
nedexTa, peKOMEHyeTCsl MPOBECTH MTOBTOPHOE TEIIOBU3MOHHOE 00CIEeIOBaHNE
IAHHOTO 00BEKTA.

Pe3ynpTaThl NMOBTOPHOW JIMATHOCTHMKH 3aHECTH B IMPOTOKOJ C YKa3aHHEM
MPOBEIEHHBIX PEMOHTHO-TIPO(YUIAKTUYECKUX PadOT.

Pexomennyercss NMpOBOAWMTH BHEIIAHOBYHO TEIUIOBU3WOHHYIO JIUArHOCTHUKY
OTJENIBHBIX 3JIEMEHTOB JIEKTPOOOOPYAOBAaHUS MOCIE KaKIOr0 UX PEMOHTA WU
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3aMEHBI.
Pe3ynbraThl BHEMIIAHOBOI TMarHOCTHKH 3aHOCATCS B IIPOTOKOJI C YKa3aHUEM
NPUYHHBI 00CIEI0BAHUS.

[Tpu pabote
ANEKTPUYCCKOTO
npubopa
HaOJIrogaeTrcss He
XapaKTEePHBINA
IyMm, 3amax
ILIABSIICHCS
M30JISIUH.

ITepemanbl
HaIPSKEHUSI.
Hapymenne mnpasun
3KCILTyaTaluu.
HewucnpaBHocth
aneKTponpudopa

OTKITIOUUTBH 3IEKTPOIIPHOOP OT CETH.

OcMmoTpeTh mnpuOOp Ha HATWYME HEUCIPABHOCTEH (OILUIABICHHE WU
TOBPEXKICHHE M30JISIIUK MUTAIOIIETO IIHYypa, AedopMmanus Kopiryca  T.1I.).

[Tpu 0OHApY)KEHUH HEUCIIPABHOCTU BBIBECTH IPHOOP M3 IKCILTyaTalUH.

[Ipon3sBecTH peMOHT W 3aMEHY Ipudopa.
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3aknroyeHue

JUis MOBBILIEHHS YPOBHS MOKAPHOM 0€30MAaCHOCTH OOBEKTOB KHJIOTO CEKTOpa M OOLIECTBEHHBIX
3MaHUi He0OXOAMMO MPOBEACHUE MEPONPUATHI MO MPOPHUIAKTHKE TOXKAPOB OT IEKTPOOOOPYIOBAHUS
Ha OCHOBE COBPEMEHHBIX BO3MOYKHOCTEH BEJEHHS MOHUTOPHUHIA COCTOSIHUS IOXapHOW 0e30macHOCTH,
IKCILTYaTUPYEMOTO JIEKTPOOOOPYI0BaHHUS.

K HuUM OTHOCHTCS cHCTEMaTHYeCKH MOHMTOPHUHI IOXKApHOM 0E30MacCHOCTU 3KCIUTYyaTHPYEeMOIo
ANEKTPOOOOPYIOBAHUS JKUIBIX M OOMISCTBEHHBIX 3aHUN C MPUMEHEHHEM COBPEMEHHBIX TEXHUYECKUX
CPEICTB, & UMEHHO TEIUIOBU3MOHHAS JWAarHOCTUKA, NMPUMEHEHHE TEPMOMHAUKATOPOB JJISi BBISABIICHUS
aBapUNHBIX yYaCTKOB AJIEKTPOYCTAHOBOK. Takke HEOOXOIUMO BHENIPSATH B IIMPOKYIO MPAKTUKY HOBBIC
anmnapaThl 3alUThI AMEKTPUUECKUX CETEH - YCTPOICTB 3aIIUTHI OT AYTOBOTO MPoOO0s U MepeHanpsyKEHUS.

C 11e1b10 NOBBILIEHUSI TIOKAPHON 0€30IaCHOCTH IKCILIYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS JKUIBIX
U OOIIECTBEHHBIX 3JaHUH, NPOPHUIAKTUYECKUM OCMOTpPaM JOJDKHBI IOJBEPraTbCsi BCE 3JIEMEHTHI
ANEKTPOYCTAHOBOK.

MeTtoa npoUIaKTUKKU JOKEH BBIOMPATHCA MCXOMS M3 TEXHHUYECKHX BO3MOXKHOCTEH, ymoOcTBa
BEJICHUSI OCMOTPOB M 0€30I1aCHOCTH OOCTYXHUBAIOLIET0 MepcoHana. Bo3MOXXHO IpHUMEHEHHE pa3HbIX
METOJIOB Ha OJJHOM OOBEKTE, B 3aBUCUMOCTU OT KOHCTPYKLIUU U YCIOBHIA SKCILITyaTallUu.

Coueranne HECKOJBKUX METOAOB NPOPMIAKTUKK TO3BOJISIET Oonee 3>PQPEKTHBHO MPOBOIHUTH
npoQHIAKTUKY MOXKAPHOI 0€30MaCHOCTH AIEKTPOOOOPYIOBAHHS )KUJIBIX M OOIIECTBEHHBIX 3/IaHUH.

[TpuMeHsIST COBOKYITHOCTHh PAa3IMYHBIX METOJOB MOXKHO TIOCTPOMTH CHCTEMY MOHHTOPWHTA H
npopMIAKTUKN TOKAapHOM 0€30MacHOCTH SKCILTYyaTUPYEMOTro 3JIEKTPOOOOPYAOBAaHUS, OTPAXKArOIIyIo
COCTOSIHME IIOKapHOM 0€30IacHOCTH DJIEKTPOYCTAHOBOK M TIO3BOJISIONIYIO OCYIIECTBISTH €T0
NpOpUIAKTUKY.

[Ipunoxxenue

OMNMUCAHUE
TEXHUYECKUX CPEACTB NPEAYNPEXAEHUA U MPOD®UNTAKTUKA
NOXAPOB OT 3JIEKTPOOBOPYAOBAHUA

ABTOMaTuyeckue Bbiknroyatenu (AB)

ABTOMaTHYECKHUI BBIKJIFOUATENIb WM IMPOILIE TOBOps "aBToMmar" - 3TO KOMMYTAI[MOHHBIN ammapar,
MIpEAHA3HAYEHHBIN I 3alUTHI 3JIEKTPUYECKONU CETHU OT CBEPXTOKOB, T.€. OT KOPOTKMX 3aMBbIKaHUU U
IIEPErPy30K.

ABTOMATHYECKHE BBIKIIOYATEIM OBIBAIOT C SJICKTPOMArHuTHBIM PACHCIIUTCIIEM 3alllHUINAar0IHUM
QJICKTPUYCCKYIO 1E€Ib OT KOPOTKOI'0 3aMbIKaHUSA U KOM6I/IHI/Ip0BaHHI>IM pacuoenureieM - Koraa
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JOTIOJTHUTEIBHO €  DJIGKTPOMAarHMUTHBIM  pacCLENUTENIEM IPUMEHSETCS TEIUIOBOW  paclenuTeNb,
3aIUIIAIIINN LETh OT IEPETPy3KH.

Pucynok (He npuBoaurcs)

1, 2 - BUHTOBBIC KJIEMMBI JUIS MMOAKIIOYCHHUS;, 3 - MOABMKHBIN KOHTAKT; 4 - HEIOABMKHBIN
KOHTAaKT; 5 - JyroracureibHas kamepa; 6 - TUOKMI NPOBOAHMK (IIPUMEHSIETCS Ui
COC/IMHEHMS TIOJIBIJKHBIX YacTed aBTOMATUYECKOrO BBIKJIIOUATENsA); 7 - KaTyllka
AIEKTPOMArHUTHOTO PACUENUTeNs; § - CepJeUYHUK DJIEKTPOMArHUTHOIO pacienurens; 9 -
TEIUIOBOM pacienuTens (OMMeTamy Jyeckas ruracty Ha); 10 - mexanusMm pacuenurens; 11 -
pykosiTka ympasieHus; 12 - duxcatop (mns kperuieHuss aBromata Ha DIN-peiike); 13 -
KOpILYC.

Pucynok 1. YerpolictBo AB ¢ KOMOMHUPOBaHHBIM pacLEIUTENEM

B coorBerctBum ¢ TpeOGoBanmsmu TiaBel 3.111YD, CII 256.1325800.2016, CIT 31-110-2003
OBITOBBIC 3JIEKTPOCETH JOJDKHBI OBITH 3AIMIICHBI OT KOPOTKUX 3aMbIKaHUI U Tieperpy3ku. [loatomy s
3alUThl AJIEKTPOIPOBOJIKN JKWIIBIX M OOIIECTBCHHBIX 3JaHUN CJIEIyeT MPUMEHSATh aBTOMAThI C
KOMOHMHHUPOBAHHBIM PACIIEITUTEICM.

B aBroMarnueckoM BBIKJIIOYATENE, 3a 3alIUTy LENM OT KOPOTKHUX 3aMbIKAHUH OTBEYAET
3JIEKTPOMArHUTHBIN pacuenutesib. OH COCTOMT U3 KATYIIKU C HAXOISAIIMMCS B €€ LIEHTPE CEpJIEYHUKOM,
YCTaHOBJICHHBIM Ha CIIEIUAIILHON MpYyXKUHE. B HOpManbHOM pekuMe paboThl, TOK, TPOXO/sl MO KATYIIKE
CO3JAaCT 3JEKTPOMArHUTHOE II0JI€ KOTOPOE MPUTATMBAET CEPACYHUK BHYTPb KaTymKu. CHIIBI 3TOrO
9JIEKTPOMArHUTHOTO TIOJII HEJOCTATOYHO YTOOBI MPEOOJIETh COMPOTUBIECHUE MPYXKUHBI, HA KOTOPOU
YCTAHOBJIEH CEepJeUHUK. [Ip1 KOPOTKOM 3aMBIKaHUU TOK B JJIEKTPUUYECKOW LIEMM MTHOBEHHO BO3PacTaeT
JI0 BEJIMYMHBI B HECKOJIBKO Pa3 MPEBBIIAKOIICH HOMUHAJIBHBIA TOK AB, 3TOT TOK KOPOTKOIO 3aMbIKaHHS,
MpOXOJs II0 KATYIIKE 3JJIEKTPOMAarHUTHOIO pAaCLENUTENs YBEIUYUBAECT DJJIEKTPOMArHUTHOE TI0JIE
BO3JICUCTBYIOINIEE HA CEPACUYHHK JO TAaKOW BEIIMYMHBI, YTO €r0 CHJIBI BTATUBAHMS XBAaTAa€T HA TO YTO OBl
MPEOJOJIETh CONPOTUBJIEHUE MPYXKUHBI, IEPEMENIAsACh BHYTPh KaTyIIKU CEPACYHHUK pPa3MbIKACT
MOJABMKHBIM KOHTAaKT aBTOMATHMYECKOTO BBIKIIOUATEeNsl, 00ecTO4YMBas Iemb. OJIEKTPOMArHUTHBIN
pacLenuTeNb OTKIIFOYAET MIEKTPUUECKYIO LETb 32 TOJIU CEKYH/IBI.

3amuTy  AJEKTPUYECKOM IemM OT Meperpy3kd OoOecreurMBaeT TEeIUIOBOM  pacLEenuTeNb
ABTOMATUYECKOTO BBIKIIFOUATEIS.

[Teperpy3ka MOKeT BOSHUKHYTh IIPH BKIIFOUEHUHU B CE€Th AJIEKTPOOOOPYAOBaHUS 00111eH MOIITHOCTHIO
MPEBBIIAIONICH JOMYCTUMYIO Harpy3Ky Uil JaHHOW CETH, YTO B CBOIO OYEpeIb MOXKET NMPUBECTH K
MepErpeBy MPOBOJIOB PA3PYIICHUIO H3OJISIIIMH 3JIEKTPOIPOBOJIKH ¥ BOSHUKHOBEHHIO TI0Kapa.

Tennopoit pacucCnuTeiib IpCACTABIACT coboit 6I/IMeTaJ'IJ'II/ILICCKyIO IJ1aCTUHYy, T.C. OH COCTOHUT U3
ABYX CHAaAHHBIX ILUIACTHUH H3TOTOBJICHHBIX M3 PA3HBIX METAIOB, HMMCHOIINUX paSHBII)’I Koa(i)(bI/IIII/IeHT
paciiipCHUA IIPU HArpeBe.

[Tpu npoxokaeHNH M0 OMMETaUIMYECKON MIIaCTHHE TOKa MPEBBIIIAIOIIEr0 HOMUHANIBHBIN Tok AB
IUTACTMHA HAarpeBaeTcs, MPHU 3TOM OJMH MeTajul pacliupsercst ObIcTpee Ipyroro. OTO MPUBOAMT K
UCKPUBJICHHIO OMMeTaINTM4ecKol IutacTuHbl. [Ipu HCKpuBIEHHMM OHA BO3AEWCTBYET Ha MEXaHU3M
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pacuenuTens, KOTOPbIA pa3MbIKaeT MOABUKHBIM KOHTAKT.

Bpems cpabGaThiBaHMs TEIJIOBOTO PACLEIUTENS 3aBUCUT OT BEJTUUYMHBI IIPEBBIIICHUS TPOTEKAIOIIETO
B I[ENU TOKa HaJ HOMHHAIBHBIM TOKOM AB. Uem 0ojble 3TO IpeBBIIICHHE, TeM ObIcTpee cpaboTaer
pacuenurenb.

ToKkM yCTaBOK aBTOMAaTHYECKUX BBIKIIOYATENEH, CIyKAlMX AJIs 3al(UThl OTJEJIBbHBIX YYacCTKOB
CeTH, cielyeT BbIOMpaTh 110 BO3MOKHOCTH HAaUMEHBIIMMHU 10 PACYETHBIM TOKaM 3TUX YYaCTKOB WJIH IO
HOMUHAQJIBHBIM TOKaM DJJIEKTPOIPUEMHHMKOB, HO TaK, 4YTOOBI ammapaThl 3aIlUThl HE OTKIIIOYald
JIEKTPOYCTAHOBKM IIPU KPAaTKOBPEMEHHBIX Ieperpy3kax (IyCKOBbIE TOKH, NHUKH TEXHOJIOTMYECKHUX
Harpy3oK, TOKH IIpY CaMO3aIycKe U T.I1.).

Crnenyer oOparate BHUMAaHUE HA MApKUPOBKY M XapakTepucTuku AB.
B mMapkupoBKe yKa3bIBarOTCS:
- MOJZI€JIb aBTOMAaTUYECKOT'0 BBIKJIIOUATEIIS;

- HOMUHQJIBHBIA TOK - MAKCUMAJbHBIM TOK JJIEKTPUYECKOW CETH, MPHU KOTOPOM aBTOMAaTUYECKHM
BBIKJIIOUYATEIb CIHOCOOEH JUIMTENbHO paboTaTh 0e3 aBapuifHOro otkmouyeHus uenu. CTaHaapTHbIE
3HAYCHUs] HOMUHAJIBHBIX TOKOB aBTOMATHYECKUX BBIKIIOYATENICH ISl CeTEH JKMIIBIX M OOIIECTBEHHBIX
spanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAJIbHOC HAIIPSKCHUC - MAKCUMAJIbHOC HAIIPAKCHUC CCTHU B Boanax, Ha KOTOPOC paCcCUUTaH
aBTOMaTHYCCKHI BBIK/IIIOYATCIIb,

- MpejeNbHas OTKJIIOYAoasi CIOCOOHOCTh aBTOMATUYECKOTO BBIKJIIOUATENS - MAKCUMAJIbHBIN TOK
KOPOTKOT'O 3aMbIKaHHs B AMrepax, KOTOpPbI CrocoOeH OTKIIOYUTh JaHHBIH AB coxpaHuB Ipu 3TOM
CBOIO pabOTOCIIOCOOHOCTh. B ciyyae mpeBbIIEHHs] TOKOM KOPOTKOIO 3aMbIKaHMsI 3HAYEHUs YKa3aHHOU
IpeJebHON OTKITIOYAIOLIEH CITOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABJICHUS MOJBM)KHBIX KOHTAaKTOB
AB u ux npuBapuBaHus IpyT K Ipyry, T.€. Bbixoga AB n3 cTpos.

- XapakTepUCTHKa cpabaTblBaHUA - ONpEAeseT Juana3oH cpaOaTbIBaHHUs 3JIEKTPOMArHUTHOTIO
pacuenutenss AB. Xapakrepuctuka cpabaThiBaHUSI UMeeT OyKBEeHHOE oOo3HadueHue. [ 3ammThe
NIEKTPUUYECKUX CeTe JKWIBIX M OOLIECTBEHHBIX 3JaHMH 4allle Bcero mnpumMeHsitorcss AB ¢
xapakrepuctukamu B, C, D.

PucyHok (He npuBoauTCS)

Pucynok 2. IIpumep mapkupoBku AB

Jlnama3oHbl TOKOB MTHOBEHHOTO PACIIETUICHUS B 3aBUCHMOCTH OT XapaKTEPUCTUKHU CpabaThIBaHUS B
cooTBeTCTBUHM ¢ [12] npescTaBieHbI B TaOIHIIE 5.

Tabauua 5

I[I/IaHaSOHBI TOKOB MI'HOBCHHOT' O PaCHCIIJICHUA
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XapakTepucTrKa cpadaThIBaHUS Junama3on
(Tunt AB)
B Csoiiie 3 I 10 5 Iy BKIIFOUUTEIHHO
C Csriuie 5 Iy 7o 10 I; BKITIIOYHTENBHO
D Csoiie 10 I; mo 20 I BKIIFOUMTEIHHO
ly - HOMHUHAJIBHEIN TOK AB.

BBI60p ABTOMAaTHYCCKOI'O BBIKIHOYATEIA OCYIICCTBIIACTCS 110 CICAYIOIIUM IMapaMETpaM:

- 110 KOJMYECTBY MoiitocoB. OqHO- U ABYXIOMOCHbIe AB mpuMeHstoTest st oqHo(ha3Hoi ceTH, a
Tpex- U ueThipexnontocHsie AB - B Tpexda3zHoii cetu;

- 10 HOMHHAJIbHOMY HamnpspkeHuto. HomunanbHoe HanpsbkeHue AB 1omkHO ObITh OoJiblie MM
PaBHO HOMHUHAJIBHOMY 3HAUEHUIO HAPSIKEHUS 3aIMIAEMON UM LENH;

- [0 XapaKTepUCTUKE CpabdaThIBaHUs. XapaKTEpUCTUKY cpadarbiBaHuss AB MoXHO BBIOpaTh
corjlacHo tabsuue 5;

- [0 HOMHUH&JIbHOMY TOKYy. Omnpenenuts HEOOXOAUMBbIH HOMUHAIbHBIA TOK AB MoxHO 1O
MOIITHOCTH MJIM IO CEUYEHUIO KU Kales.

YcTpouncTBa 3awmTHOro otknoveHus auddepeHuymansHoro toka (YAT)

VYCeTpoicTBO 3aIIMTHOTO OTKIIIOUEeHHS U PEepeHIInaTbHOTO TOKa MM, KaK 4acTo ToBopAT, "Y30" -
3TO KOMMYTAIIMOHHBIN anmnapar, MpeJHa3HAuYE€HHbIN JJIs 3allUThl JIEKTPUUECKON LIETTH OT TOKOB YTEUKH.

PucyHnok (He npuBoauTCs)
Pucynoxk 3. [Ipunuun padotsr YT

ToOK yTe4KkH - 3TO TOK, NPOXOIALINM 10 HEKEIATEIbHBIM, B HOPMAJIbHBIX YCIOBUAX DKCIUTyaTallUH,
MIPOBOJSAIINM ITYTSIM.

B HopmanbHOM pexuMe paboThl 3JIEKTPOYCTAHOBKH, JJIEKTPUYECKHH TOK MpOTEKaeT uyepes
MIPOBOJIHUKYU BHYTPHU Hee, KaK MPEIyCMOTPEHO KOHCTpYKIHeH. OT ApyruxX TOKOIPOBOJSAIINX 3JIEMEHTOB
KOHCTPYKLIMK (METaJTMUYECKUe KOpIYyC, pama, Kapkac), IPOBOJHUKUA OTICIIEHbl H3OJISALUCH,
COIIPOTHBIIEHUE KOTOPOM HE MO3BOJISET CO3aTh dJIEKTPUIECKYIO LETIb.

PucyHok (He npuBoauTCS)
Pucynok 4. IIpumep koncTpykunu Y /T

Ecin mno xakoii-To mnpuunHe (NOBpPEXAECHHE, BIAXKHOCTb, TOKONPOBOAAIIAS IMbUIb H T.II.)
CONPOTUBIICHUE W30JSLUUA YMEHBIIUIOCHh, HAa KOPIIyCE WIM JAPYIUX TOKOMPOBOJALIUX DIEMEHTax
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YCTaHOBKH TOsIBIIsieTcs oTeHnan. Cam 1o cede TOK YyTeukd He BO3HUKHET, HEOOXOAUMO CO3/aTh IIETb,
COEUHSIOUIYIO AJIEKTPUUYECKUI MPUOOpP C MOTEHLHMAJIOM Ha KOpILyce ¢ 3eMJIeld WM HeUTpasblo. 311ech
BO3MO>XHO HECKOJIBKO BapHAHTOB.

B nmnepBom ciydae, KOpPIYC JJIEKTPOYCTAHOBKHM, HampuMep, OBITOBOMl TEXHUKH, Kacaercs
METaJUIMYE€CKOT0 MPOBOJHMKA, UMEIOIIEI0 KOHTAKT ¢ 3eMjeill. B Touke kacaHus 3aMbIKaeTcs 1elb, U
BO3HUKAET TOK yTeukH. EcCM KOHTakT JOCTaTOYHO HAJEXKHBIA, TO CHJIa TOKa BO3pPacTeT 10 Mopora
cpabaThIBaHUS aBTOMATHYECKOTO BBIKIIOYATENST B MIUTKE NUTaHWs. [Ipu cilaboM KOHTAaKTe MOXKET
BO3HUKHYTh HCKpPEHHUE, JIOKaJbHBI HAarpeB TOYKM KacaHHs, YTO NPHUBOJUT K OIUIABJICHUIO H
NanbHENIIeMy MTOBPEXICHHUIO U30JISIIMU TPOBOJIOB, BO3TOPAHUIO U MOXKAPY.

B APYroMm cCi1ydac, KOPIIyC 3JICKTPOYCTAHOBKH HE MMECT KOHTAKTa C 3a3€MJICHHBIMHU IIPpEAMETaMU U
caM HE€ 3a3€MIJICH. HpI/I KaCaHWH BHEIIHUX ITaHEeICH YCIIOBCKOM, BO3BHUKACT HArpy3Ka, T.K. TCJIO0 YCJIOBCKA
ABJCTC ITPOBOJHHUKOM, U UCPEC3 HETO IIPOTCKACT BHGKTpI/I‘{eCKI/Iﬁ TOK. HOCKOJIBKy COIIPOTUBJICHHUC TCJIa
YCJIO0BCKa BCIIMKO, CHUJIa TOKA HCJOCTAaTOYHA JJIA Cpa6aTI)IBaHI/I$I ABTOMAaTUYCCKOI'O BBIK/IIFOYATECIA B IIUTKE
IMUTAHUS 1 9CJIOBCK MMOJIYHYACT SJICKTPOTPABMY BIUIOTH OO JICTAJIBHOI'O HCXOJA.

Takum oOpazom, YT obecriednBaeT 3amuTy 4YeIOBEKa OT MOPAKEHUS DICKTPUYECKHUM TOKOM H
3aLIUTY OT MOKaPOB.

[Mpunuun nedictBus YAT cnepyrommil. Ilpu HopManbHOM pexuMe paboThl ILenH, Koraa
noJBMKHbIe KOHTakThl Y/IT 3aMKHyThl, npsMOH TOK OT (a3HOro MPOBOAA MPOXOTUT UEpe3
Marauronposon YT, 3arem dyepe3 Harpy3ky, B KadecTBe KOTOPOW BBICTYNAIOT, IOJKIIOYEHHBIE
JIEKTPONIOTPEOUTENN U BO3BpallaeTcss oOpaTHO B CETh IO HYJIEBOMY IMPOBOJAHMKY, TaK K€ uepes3
marauronposoa YT, npu 3Tom BenuurHa 0OpaTHOIO TOKA paBHA BEIMUYMHE MPSIMOI0 TOKa.

IIpssMont TOK mpoxoxas uepe3 marHuronposon YT co3maer B HEM MarHUTHBIM IIOTOK, B CBOIO
ouepeb OOpAaTHBIM TOK Tak K€ CO3/1a€T B MarHUTONPOBOJI€ MAarHUTHBIM MOTOK TaKOH k€ BEJIMYUHBI, HO
TaK KakK HalpaBJIICHUE TOKOB IPOTUBOINOJIOXKHO, TO M CO3AABAEMbIE HMH MAarHUTHBIE IIOTOKH
IIPOTUBOIOJIOKHBI, T.€. MAarHUTHBIE ITOTOKM HAIPABJICHBI BCTPEYHO IO OTHOIICHWIO JAPYT K APYry H
COOTBETCTBEHHO, IIPU PaBHBIX 3HAUEHUSX MPSIMOTr0 U 0OpaTHOTO TOKOB, YPaBHOBEIIMBAIOT JIPYT JIpYra, B
pe3yibTaTe 4ero CyMMapHbIi MarHUTHBIM MOTOK B MarHUTOIIPOBOJIE PAaBEH HYNIO. Tak Kak CyMMapHBIN
MarHuTHBIA TOTOK B MarHUTOINPOBOJIE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHON OOMOTKE TOK He
nHAyKTUpYyeTcs. [loIBM)KHBIE KOHTAKTBI 3aMKHYTHI, JJIEKTPUYECKas ILENb BKIOYEHA W HAXOAWUTCS B
HOpPMAaJIbHOM PEXHUME padOThI.

Ecnu B OZHOM W3 DJIEMEHTOB JJIEKTPUYECKOM IENM BO3HUKAET YTE€YKa TOKAa, TO YacTh
NEKTPUYECKOT0 TOKA HAYMHAET IPOTEKATh MO HEXENATENbHOMY MpoBodlemMy nyTd. IIpu 3tom, yacTsb
TOKa AJIEKTPUYECKOW Ienu, MocTymnaromas oT (asHoro mpoBojga He OyaeT BO3BpallaThCsi B CETh, a
MIPOXO/A 10 HeXeIaTeIbHOMY MPOBOAALIEMY MyTH OyJIeT yXOauTh B 3eMito. CienoBarenbHO, 0OpaTHBIN
TOK, KOTOpBIN OyzeT BO3BpamiaThCs B ceTh uepe3 marautonpooa YT mo wymeBoMmy mpoBoxay, Oyaet
MEHBIIE IMPSMOr0 TOKA, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO M BEJIMYMHA INPSMOTIO MAarHUTHOTO
MIOTOKA CTAaHET OOJIbIIIE BEIMYMHBI OOPATHOIO MarHUTHOTO MOTOKA, B PE3yJIbTaTe YEr0 B MarHUTOIIPOBO/IE
YT cymmapHBIif MAarHUTHBIHN MTOTOK yXe He Oy/ieT paBeH HYIIIO.

Bo3HuKIIMK CyMMAapHBI MarHUTHBIA TOTOK HMHIYKTUPYET JJIEKTPUYECKUH TOK BO BTOPUYHOM
00MOTKE, KOTOPBIH MPOXO0/Is Yepe3 MarHUTOAIEKTPUYECKOE pelie MPUBOAMUT €ro B paboTy, a OHO, B CBOIO
o4Yepesib, Pa3MbIKAET MOIBHKHBIE KOHTAKTBI OTKJIKOYAs JJIEKTPUYECKYIO IIENb.
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YCTpOHCTBO 3alIUTHOTO OTKIIOUEHUS MU (GEepeHINATFHOTO TOKa WMEET B OOWXOJe W JIPYyTrHe
Ha3BaHMsI, Hampumep, AuQdepeHIranbHbli  BBIKIIOYATEIb, AaBTOMAaTHYECKHIl  BBIKIIIOUATEINb
G GepeHIMaTbHOT0 TOKA, YCTPOWCTBO 3alIUTHOTO OTKIIOYCHHs. Takke B Pa3IMYHBIX JOKYMEHTaX
BCTpEYAIOTCsA pa3Hble abOpeBuUaTypsl JaHHOro ycrpoiicrBa, Hampumep, ABAT B T'OCT IEC
61009-1-2020, BAT B I'OCT IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B IIYD u CII
31-110-20083.

OcHoBHbIMU XapakTepuctukamu YT aBnstores:

- Tun. B 3nanusax moryt npumensatbes YT tuma "A", pearupyroniye Kak Ha IepeMEHHbIE, TaK U Ha
NyJbCUPYIOLIUE TOKM yTeuku, wiu tuna "AC", pearupyroume TOJbKO HAa NEPEMEHHBIE TOKH YTEUKH.
HcTOYHUKOM MyJNbCUPYIOMIETO TOKAa YTEYKH MOTYT SIBJISTHCS CTUPAIbHBIE MAalIMHBI C PETYISITOPaAMU
CKOPOCTH, PETyJINPyEeMbI€ HCTOUHUKH CBETA, IIEPCOHAJIbHBIE KOMITBIOTEPHI U JP.

- HOMUHAJIBHBIH TOK - MaKCUMaJIbHBIH TOK TpH KoTopoM Y JIT crmocoOHO mmTensHO paboTaTh, HE
Tepsisi CBOKO paboTocmocoOHOCTh. CTaHMApTHBIMU, HAWOOJIEe YaCTO WCIOIb3YEMBIMU 3HAYCHHUSIMH
HOMUHAIBHBIX TOKOB YJIT, HCIOJIB3yeMBIX B DIIEKTPOYCTAHOBKAX JKWIJIBIX W OOIIECTBEHHBIX 3IaHUMN
apistrorest: 10, 16, 25, 32, 40, 63A;

- nuddepeHIMANbHBI TOK - MHUHHUMaJbHBIA TOK yTeuku, npu kotopom YT mpoussener
OTKJIFOUEHHUE JJIeKTpuieckod 1enu. J(uddepeHnmanbHbii TOK - 3TO OJHA W3 TJIABHBIX XapaKTEPUCTHUK
YIT;

- HOMHHAJbHOE HAIPsDKEHHE - HamNpsDKeHHe ceth npu KotopoM YT cmocoOHO ATUTENhHO
paboTtatrh, HE TEPSs CBOIO PAaOOTOCIIOCOOHOCTH;

- PO TOKA - TOCTOSTHHBIA WJIA IEPEMEHHBIN;

- YCHOBHBIﬁ TOK KOPOTKOT'O 3aMbIKaHUA - TOK KOTOpBIfI KpaTKOBPEMEHHO MOXKCET BBIACPKATH yI[T
J0 MOMCHTA ITOKa HE cpa60TaeT aBTOMAaTHYCCKHI BBIKJIIOYATCIIb, yCT&HOBJ’IGHHBIfI JUIA 3alllMThI OETI OT
KOPOTKOI'O 3aMbIKaHUA.

Bri6op YT npou3BOAUTCS MO CIASAYIOMUM KPUTEPUSIM:

- TI0 HOMUHAJIBHOMY HampspKeHUio u Tumy cetu. HomunaneHoe HanpspokeHue YT momkHO OBITH
Oomplie TUOO PaBHO HOMHMHAJIBHOMY HAIPsDKEHUIO 3amuiaeMoil uMm menu. st omHodasHoM ceTu
Tpedyercs apyxnontocHoe YT, ans Tpexda3Hol ceTu - UeThIPEXIOTIOCHOE;

- mo HomuHaiIbHOMY TOKY. CormacHo I[1YD wucnons3oBanwe Y/IT B TpynmoBbIX JUHUSAX, HE
MMEIOIIUX 3alIUTHl OT CBEPXTOKa, 0€3 JOMOJHUTENHLHOTO almapara, 00ecleYrBaIoIero Ty 3alluTy He
nonyckaercsi. M3 atoro cnenyer, uro nepen YT noimkeH cToATh aBTOMAaTHYECKUN BBIKIIIOYATENb HIIH
apyroit ammapaT ¢ (QYHKIUEH 3alMThl OT CBEPXTOKA, MO TOKY KOTOPOrO0 HEOOXOAWMO BBIOMPATH
HomuHaneHbI TOK YT. I[lpu sTomM HOMMHanbpHBIM TOK YT momken ObITh Ooinbmie OO paBeH
HOMHUHAJbHOMY TOKY YCTAHOBJIEHHOTO JI0 HETO ammapara 3aluThl (AaBTOMAaTUYECKOTO BBIKITIOUATENS WK
Jpyroro anmapara ¢ (QyHKIIUEH 3alUThl OT CBEPXTOKA);

- o nuddepenmanbHomMy Toky. CraHmapTHbIME BenwunHamu guddepennuansHoro Toka Y AT
sisitorest: 6, 10, 30, 100, 300, 500 mA. YAT c muddepenmumansabim Tokom 100, 300 u 500 MA
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MPUMEHSIOTCS IS 3aIlUTHI OT TOXapoB, ¢ TudepeHaIbHpIMU TokaMu 6, 10, 30 MA - 11 3amUTHI OT
MOPa)KEHUS YEJIOBEKA FIEKTPUUECKUM TOKOM.

Pucynox (He mpuBOIUTCS )
Pucynok 5. Mapkuposka YT

[Tpumensiemble Tunbl YT GyHKIIMOHATBEHO TOJKHBI TPElyCMaTPUBATh BO3MOXKHOCTh MPOBEPKHU HX
pabortocrioco6HOCcTH, TIpoBepka YT (TecTupoBaHme) AJs KWIBIX OOBEKTOB JOJDKHA MPOBOIUTHCS HE
peXe OJHOro pa3a B TPU MecAlla, O 4YeM JOJKHA ObITh 3aliCh B HMHCTPYKIMH [0 SKCILTyaTalluu
npeaAnpusATUA-U3roTOBUTCIIA.

YceranoBka YT, neUCTBYIOIIMX HA OTKIIOYEHHUE, 3allpeliaeTcs i AJIEKTPOIPUEMHUKOB,
OTKJIFOUEHUE KOTOPBIX MOJKET MPHUBECTH K ONACHBIM IOCIEICTBUSAM: CO3JIaHUI0 HEMOCPEICTBEHHOU
yrpO3bl 7151 AKU3HHU JIFOJI€H, BOSHUKHOBEHHUIO B3PBIBOB, I0KAPOB U T.II.

Jlis caHUTapHO-TEXHUYECKUX KAaOWH, BaHHBIX M JYILEBbIX pekoMeHayeTcs: ycraHaBinuBaTh YT ¢
HOMHUHAJIBHBIM UG GEpeHIMaTbHBIM OTKIOYAOMUM TOKOM 10 10 MA, ecnau Juisi HMX BblJelieHa
OTHENbHAs JIMHHS, B OCTAJBHBIX CIy4asx, HalpuMep, NpU NPUMEHEHUM OJHOW JIMHHUM JUIA
CAaHUTAapHO-TEXHUYECKON KaOWHBI, KyXHM U Kopujopa, ciemyer npumeHsats YT ¢ HOMHHaIbHBIM
Qg QepeHIHaTbHBIM OTKIIOYAIOIINAM TOKOM 110 30 MA.

Hns ogrokBapTUpHBIX 1oMOB YT ¢ HOMUHAIBHBIM qudPEepeHIIMATBHBIM OTKIOYAIOIIMM TOKOM
10 30 MA peKOMeHayeTCsl IPelyCMaTPUBATh I TPYMNIOBBIX JIMHUH, MATAIOMIUX IITENCEIbHbIE PO3ETKH
BHYTPH JIOMa, BKJIFOYasi TIOJ{BAJIbI, BCTPOCHHBIC W MPUCTPOCHHBIC rapaku, a TAK)KE B TPYIIIOBBIX CETSX,
IIUTAOIIUX BAaHHBIEC KOMHATHI, I[YHIGBI)IG nu Cay'HI)I. I[J'ISI YCTaHaBJ'[I/IBaeMI)IX CHaPY)KI/I IITCIICCIIBHBIX
pozeTok ycrtaHoBka Y/IT ¢ HOMuHanbHBIM auddepeHInalbHbBIM OTKIYAIIUM TOkoM 10 30 MA
00s13aTelIbHA.

B 3pganmsax moryt nmpumeHsatbes Y30 tuna "A", pearmpyromue Kak Ha NEPEMEHHBIE, TaK U Ha
MyJBCUPYIOLIUE TOKU MoBpexaeHui, nim "AC", pearupyroiue TOIbKO Ha IEPEMEHHbBIE TOKHU YTEUKH.

Kak BunHo u3 xoHctpykumu YT (ecim peub uaer He 0 KOMOMHUPOBAaHHOM YCTPOICTBE) B HEM
OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U TMpH 000N cXeMme €ero TMOAKIIYEHUs JO0JKHA ObITh
IpeJyCMOTpeHa o0s3aTeNlbHasi YCTAaHOBKA aBTOMATMYECKOI'O BBIKIIIOYATENs, Ui 3alllMThl, KaK camoi
cetd, Tak 1 YIT OT TOKOB neperpy3ku 1 KOPOTKOTO 3aMbIKaHUSI.

Taxxe HeoOXoauMa mepuomuueckas mpoBepka pabdorocmocobHoctn YJIT. Cranmapramu [7, 8]
YCTaHOBJIEHO TpeOOBaHME MO HAJIUMYMIO YCTPOWCTBAa MpoBepku padorocrnocodHoctH YT (kHODKH).
[TpoBepka paborocmocobHocTr ocymectBisercs: HaxarueMm kHomku "TECT". Ilpu ee naxaruu B YAT
HCKYCCTBEHHO CO3/1a€TCA TOK YTEUKH, YTO JOJKHO MPUBECTH K OTKIr0YeHUIo Y /T.

YcTpouncTBa 3awmThbl OT AYroBoro npo6os unu uckpenus (Y34mn)
I[erBOfI Hp060171 HJIM UCKPCHHUC - OAUH U3 aBapPIfIHBIX IMOXKAapOOITaCHBIX PEKUMOB B JJICKTPOCCTAX.

B otmuume ot KOPOTKHX SaMLIKaHHﬁ, BOSHI/IKaIOH_[I/Iﬁ IMIpU HUCKPOBBIX W AYTOBBIX paspsajax TOK,
OrpaHU4YMuBacTCA  COIPOTHUBJICHUCM  HAIpy3KH, Ha KOTOpBIfI HC pCarupyror aBTOMATHUYCCKUC
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BBIKJIFOYATECJIM, HO 3a CUYCT MJIMTCIBHOIO BPEMCHHA €ro MPOTCKAHUA, MOXKET MMPOUCXOJUTH BOCINIAMCHCHUC
H30JI0UU IIpoOBOAA.

OnHO# U3 TIIaBHBIX MPUYMH HCKpEHUs siBisiercst Oospinoe mepexonHoe conporusienue (BIIC), B
obuxojae HaszpiBaemoe Takxke "mioxum koHTakToM'. Ilpm BIIC Ha mepexoge 3leKTPUYECKOTO TOKa C
OJTHOTO TIPOBOJHHMKA HA JIPYTroil oOpa3yercs mociieoBaTeNbHas WM MapajiesibHas dJIEKTpUUYecKas 1yra
MEX1y MPOBOJIaMU WJIM KOHTaKTaMHU.

BIIC wacTo BO3HUKAET BCIEACTBHE E€(PEKTOB M MOBPEKICHUN, TPOU3OMIEANINX TP IKCILTyaTalluu
obopynosanus. Hanpumep:

- HOBPCXKIACHUSA H3O0JIALUU Kabems T BO3sIMU, IIypylnaM, 3a)KKMMaMH HIIM IPU MCXAHUYCCKOM
BO3ﬂCﬁCTBHH APYruMu npeamMeTamMu,

- MOBPCIKACHUA 30NN Kabeme I'peI3yHAaMW U JOMAIIHUMH KHUBOTHBIMH,
- U3JIOM Kabems (HpOBOI[a) IIpu n3rudax mim IIPpH IMOCTOAHHBIX MEXAHUYCCKHUX BOSI[GIZCTBHHX;

- CTapeHUe W3OJISIHH, TIOBPSKICHUS OT BO3JICHCTBUS TEMIIEPATYPHI, BIAard, IPYTUX pa3pyIIarOIInX
(hakTOpOB;

- YXYAIICHUC KOHTAKTa 1U3-3a ocJ1a0JICHUS 3A)KMMOB, CTapCHUA U OKUCIJICHUS IIPOBOJOB U T.A.

B noBpexieHHoil xKuie BO3HUKAET MaJblid 3a30p, MpoOUBaeMbIii paboyrM HANpPSHKEHUEM, TOITOMY
TOK MO TaKOMy KaOellto MpOJOJDKAaeT MPOTEeKaTh, M OCTaeTcs ONM30K K HOMHUHAJIBHOMY 3HAYCHHIO, a
3HAYUT, aBTOMATHYECKHI BBIKIIIOYATENh HAa HETO HE pearupyer.

Pucynok (He npuBoauTCs)
Pucynok 6. Bo3MOXHbI€ IPUUUHBI HCKPEHUS B DJIEKTPOIIPOBOJKE

B 3a30pe BO3HMKAET AYroBOM paspsisi, CONPOBOXKIAIOUINICS NHTCHCUBHBIM BBIICIEHUEM TEIUIA, YTO
MIPUBOJUT K JAAJIbHEHIIEMY pa3pyLIEHUIO N30JISIIUK KaOessl U ero BO3TOPaHUIo.

HpI/I OOJIBIIIOM MEPpEXOJHOM COIIPOTHUBJIICHUN BO3HUKACT IMPOLCCC HUKINYCCKOIO O6pa3OBaHI/I$I u
ralmcHuA BJICKTpI/I‘{eCKOfI Ayru, TPpOUCXOAUT 3HAYUTCIIBHOC U JJINTCIIbHOC BBIACIICHUC TCIUIOBOU OHCPTHUH.
Bo3HuKawT AJIuTeIbHBIE U yCTOI\/'I‘-II/IBBIe TCIIJIOBBIC PCIKUMBI pa6OTH QJICKTPUICCKUX ueneﬁ, BCJIICACTBHUC
4C€ro MPOHUCXOJUT pa3pyHICHUEC U30JIAIUN U 3allIUTHBIX 060J'IO'-ICK, a TaKKC MOCJICAYIOIICC BO3TOPAHUC.

[To MexaHu3My BO3HHMKHOBEHHMS, PAa3JIMYaIOT MOCIIEI0BATENbHbIN TyroBoi Mpo0oii, mapanienbHbIi
JyroBOM IIpoOoi U 1yroBoii mpo0oil Ha 3eMITIo.

PucyHok (He npuBoauTCS)
Pucynox 7. Mexanu3mM BOZHUKHOBEHUS TyTrOBBIX MPOOOEB

[Tox mocnenoBaTeNbHBIM AYTOBBIM MPOOOEM MOHUMAETCS DJECKTPUUECKUN TPOOOH M30ISAIUU (MITH
BO3JIYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET yepe3 Harpysky uLenu, 3amumaemon Y3IL.
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[TocnenoBarenbHbIN 1yroBoi MpoOOil BO3HUKAET, MPEXKJIE BCEro, B pe3yJibTaTe MOBPEXKICHUS MPOBOJIA
WIM TIOTEPH KOHTAaKTa B IOCIIEOBATEILHOCTU C HArpy3koil. B aTuX cimyyasix, BeIMYMHA TOKA MEHBIIIE,
geM pa0ouuii TOK, U aBTOMATHUYECKHE BBIKITFOYATEIM WIH BBIKIIOUaTe I nuddepeHnnaip-Horo Toka He
CIOCOOHBI OIPEIETUTh HEUCITPABHOCT U OTKIIIOYUTH 3aIIUIIAEMYIO LIETIb.

[TapannensHplid 1yroBoil mpo0oii - 3T0 mMpoOO, MPU KOTOPOM TOK MPOTEKAET MEXKIY aKTHBHBIMH
IIPOBOJIHUKAMHU, MapaulesbHO Lienu Harpy3ku. IIpoGoil conmpoBokaaeTcsi MOSABICHUEM 3JIEKTPUYECKOH
IYTH, CIOCOOCTBYIOUICH 3aMbIKAaHWIO IPOBOJAHMKOB. BenmnunHa TOKa OpHU HapalieIbHOM Ipodoe
OIIPEAEIIAETCS TIOJHBIM CONPOTUBIICHUEM LIENH. B 3aBUCMMOCTH OT TOTO, KAKOM HOMUHAJIbHBINA TOK HIMEET
aBTOMATUYECKUN BBIKIIOYATENb, IPOUCXOJUT (MM HE MPOUCXOAUT) OTKItoueHue uenu. llpu
3arpyOJIeHHOM ycTaBKe ToKa cpa0aThlBaHUSI aBTOMATHYECKOI'O BBIKJIIOYATENs OTKJIFOYEHHUE LENu
IIPOUCXOIUT C 3aJACPKKOU.

JlyroBoii mpoOoii Ha 3eMJI0 - 3TO HPOOOH, MPU KOTOPOM TOK MHPOTEKAET MEXAY AaKTUBHBIM
MIPOBOJIHUKOM W 3€MJIEH B pe3ysbTaTe 3amMblKaHWs ()a3HOrO0 MPOBOJHUKA HA 3€MJIIO WJIM Ha DJIEMEHT
ANEKTPUYECKU CBSI3aHHBIN C 3eMJICH.

YcerporictBo 3ammThl oT gyroBoro mpo6ost (Y3II) - HOBBIH KIacc ammapaToB 3allUTHI
ANEKTPUYECKOM CEeTH, MpelHA3HAYEHHBIH, B OTJIMYME OT JPYTMX BHUAOB AJIEKTPUYECKUX 3allUT,
WCKIIFOUHMTENIBHO I MPEAYNPEeKICHUsT U MPEAOTBPAIICHUS T0KapOB, BO3SHUKAIOIIMX H3-3a JTYTOBOTO
po0ost (MCKpeHus).

HekoTopeiMu pa3paboTYrKamMu 3TUX H3ICTUI MPUMEHSIETCS TAKKE TEPMHUH "YCTPONUCTBO 3aIUTHI OT
uckpenus" (Y3Uc).

Pucynok (ne npuBoauTCst) PucyHok (He npuBoauTCS)

Pucynok (ne npuBoauTcst) PucyHok (He npuBoauTCS)

Pucynok 8. IIpumeps! ycTpoHCTB 3alUTHI OT JYTrOBOIO IPoOos
Pa3JIMYHBIX IPOU3BOIUTENIECH

Y3Z[H HOCHUT UCKITFOUUTCIIBHO ITPOTHBOITIOXKAPHOC HA3HAYCHHC.

OcHoBHo# 3amauet Y3/IIT siBiasieTcsi CBOEBPEMEHHO Paclo3HaTh BOSHUKHOBEHHUE TMOXKApOOTaCHOTO
HCKPEHHMS U OTKJIFOUUTD 3aIIHUIIAEMYIO SJIEKTPUUYECKYIO LEMb.

VY3II ckOHCTPYUpOBAaHO Tak, YTOOBI ONpPENEIUTh MOSABIEHUE AYTOBOrO (MCKPOBOrO) paspsia U
IIpepBaTh KOHTYP €LIe NEPE] TEM, KaK YHEPIUs B MECTE HEUCIIPABHOCTH JTOCTUTHET 3HAYCHUH, BEAYIIUX K
BO3HUKHOBEHHMIO TI0KApa.

VY3111 obecnieunBaeT aBTOMaTUYECKYIO JUATHOCTUKY KOHTPOJIUPYEMOM 21EKTPUUECKOH Lenu U MpH
BO3HUKHOBEHUHU UCKPEHMSI OTKJIIOYAET €€ OT oOLIel nuTaromeil ceTu.

TakuM oOpa3om, IIeb TPUMEHEHHS JTHUX YCTPOWCTB - O3TO MPEAYNPEKICHHE I0XKapOB,
BO3HUKAIOIIMX B TIOMEIMICHHUSX, 3JaHUSAX W COOPYKEHHSIX 1O TMPUYHHE HEUCIPABHOCTH
ANEKTPOOOOPYIOBAHUS, MPOSIBIISIFOIICHCS B BUJIE TYTOBOTO MP00O0s (MCKPEHHUS).
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bonpmmucTeo Y311 HCHoOnb3yI0T CX0XKHE MPUHLIUIIBI 0OHAPYKEHUS TOKAPOOACHOTO UCKPEHUS B
CeTH. Y CTPONCTBO aHAIM3UPYET COBOKYITHOCTh ITapaMeTPOB TOKA U HAIPSKEHUS CETH, XapaKTepPHBIX AJIs
UCKPEHUsS: BEIWYHMHY, (HOpMY, HOJSIPHOCTH, MPOJODKUTEIBHOCTh M TEMI CIEIOBaHHUS CKAYKOB. JTH
CKaukd M JaroT uHpopmaiuio, oOpabdaTbiBaeMyro MojylieM o0paboTku curHajioB B coctaBe Y3/IIL
BennunHa mojy4eHHOro CHTHajla CPaBHHMBAETCS C 33/JlaHHBIM 3HAUCHHEM M IPU KaKIOM IPEBBIIICHUU
ATOr0 3HAUEHUS MOJACTCS MMITYJIbC PErHCTpUpyeMbld HakonuTeneM. lIpu nocTukeHHH B HAKOMUTENe
YCTAHOBJICHHOTO YHCJIa WMIYJIBCOB 33JaHHOTO YPOBHS MOAPSA (POpMHUpPYETCS CUTHAN, OTKIIOYAIOIIUI
3aIUIIAEMYIO JINHUIO.

Baxnoit xapakrtepuctuxkon Y3II, dBifgercs NOMEXO03alMIIEHHOCTb, T.€. OTCYTCTBHE
HEeXXEJNATeNbHbIX (JOXKHBIX) CcpabaTblBaHMW MNpU BKIIOYEHWH B 3aIIMIIAEMYI0O LENb Pa3IUYHBIX
ANEKTPONPUOOPOB, HAIIPUMED, IBIJIECOCA, NUCTOUYHUKA TUTAHUS C IEKTPOHHOW KOMMYTAIUEH, ABUTaTEs
KOHJ/IGHCATOPHOTO  IYCKa, d3JEKTPOHHBIX PEryJsTopoB (THUPUCTOPHOTO THUMA) CHUJIBI  CBETa,
(ITyOpeceHTHBIX M TaJIOTEHOBBIX JaMII, a TaKkKe "HOPMAIBbHO HCKPAMMX'" PYYHBIX 3JIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUIAaTEIsIMU KOJUIEKTOPHOI'O THIIA MCKPEHHE B KOTOPBIX SBISIETCS AOIYCTUMBIM,
HaIpuMep JApeb.

CrouT OTMETUTb, YTO OTHEIBHBIE DJJIEKTPUYECKHE YCTPOMCTBA CaMM MOTYT TI'€HEpUPOBaTh
BBICOKOUYACTOTHBIE M CPEIHEYACTOTHBIE MTOMEXH, KOTOpble OynyT pacrno3HaBarbes ¥Y3/II1 kak ncToyHmMK
ucKpeHus. Hanpumep, TUpUCTOpHBIE peryssaTopsl ¢ (pa3oBbIM yIpaBlieHUEM 0e3 MOMEXOMOAABISIONINX
(GUIBTPOB; pa3NIUYHbIE YCTPOWCTBA, TEHEPUPYIOIINE BHICOKOYACTOTHBIE TIOMEXH MOBBIIICHHOTO YPOBHS,
CYLIECTBEHHO IPEBBIIIAIOIINAE HOPMBI Ha MTOMEXO03MHUCCUIO. [IpU HanMuuKM NepeuncieHHbIX YCTPOUCTB,
IPUXOAUTCS 100 OTKa3bpiBaThca OT npuMeHeHus Y3/II1, yBenuuuBas pucKu BO3TOpaHUN OT UCKpEHUS,
6o otkmouath Y3/III Ha BpeMmMs MCIOJNB30BAaHUS YCTPOMCTB, SBISIOIIMXCS TIeHEpaTopaMu
BBICOKOYACTOTHBIX U CPEAHEYACTOTHBIX IIOMEX.

OcHoBubIME XapakTepuctukamu Y311 sBustores:

- HOMUHAJIbHBIN TOK - MaKCUMaJIbHBIN TOK npu kotopoM Y3/III crioco6HO nnuTenbHO paboTarth, He
Tepsist CBOIO pabOTOCHOCOOHOCTh. B OCHOBHOM BBIITYCKAlOTCS B MATH MOAU(DUKALUAX, B 3aBUCUMOCTH OT
HOMUHAJILHOIO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJbHOE HAmpshDKEHHE - HampsbkeHue cetu mpu kotopom Y3JIII cmocoOHO miuTensHO
paboTathb, HE TEPssi CBOIO PAOOTOCIIOCOOHOCTH;

- YCHOBHLIP'I TOK KOPOTKOI'O 3aMbIKAHUS - TOK KOTOpBIfI KpaTKOBPEMCHHO MOKET BBIACPKATH Y3I[H
J0 MOMCHTA ITOKa HE cpa60TaeT aBTOMAaTHYCCKHI BBIKJIIOYATCIIb, yCTaHOBJ'IeHHI)II\/'I JUIA 3alllMThI OETI OT
KOPOTKOI'O 3aMbIKaHUA.

Pucynok (He npuBoautcs)

1 - wsroroBuTens;, 2 - Mojenb; 3 - HOMUHAJIBHOE HampspkeHue, 4 - yacTtoTta; 5 -
HOMUHAJIBHBIN TOK; 6 - YCIOBHBIN TOK KOPOTKOTO 3aMBIKaHHUA; 7 - CX€Ma MOJIKIFOYEeHUS; & -
cXeMa MHJMKAIMK COCTOSHUS Mprudopa

Pucynok 9. IIpumep mapkupoBku Y311
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Brei6op Y311 npou3BOAUTCS TIO CIACAYIOIIMM KPUTEPHSIM:

- I0 HOMUHAJIPHOMY HanpspkeHuro. HomunansHoe Hanpspkenue Y3111 qomkHO ObITh OobIe 100
PaBHO HOMUHAIBLHOMY HAIPSKEHUIO 3alIUIIAEMON UM IIEIIH;

- 10 HOMUHajgbHOMY TOKy. Y3/IIl He 3ammMinaer 3JIeKTPUYECKYI CE€Th OT NEPErpy3Kd U TOKOB
KopoTkoro 3ambikanus. [losromy nepen Y3/II gomxkeH CTOSATh aBTOMATHYECKUMU BBIKIIOYATENIb WM
Opyroil ammapar ¢ (QYHKIMEH 3aluThl OT CBEPXTOKa MO TOKY KOTOPOTrO HEOOXOJUMO BBIOMpPATH
HomuHABHBIA TOK Y3/III. [Ipu sTom HOMuHanbHBIA TOK Y3Il momkeH ObITH Oomblie MO0 paBeH
HOMHHAJILHOMY TOKY YCTaHOBJIEHHOTO JIO HEro armapara 3alliThl (aBTOMaTHUYECKOTO BBIKIIOYATENS WU
JpyToro anmapara ¢ (pyHKIHEH 3alUThl OT CBEPXTOKA).

Taxxe npu BwiOOpe Y3II cnemyer oOpaTuTh BHMMaHWE Ha Haduuue QYHKIUH POBEPKU
paborocriocobHOCTH ycTporicTBa. Hekoropeie mpowmsBogutenn ocHamarT Y3/[I1 kHOMKOW TpoBEpKH,
OTJENIbHBIC TPOU3BOJUTENIM B KOMIUIEKTE C YCTPOHCTBOM IOCTaBISIOT CPEACTBO KOHTPOJIA B BHIE
aBTOHOMHOM BWJIKM, NIO3BOJISAIOLIEH MMUTHPOBATh UCKPOBBIE pa3psijbl, U TAKUM 00pa30M OCYILECTBIATh
KOHTPOJb (YHKIIMOHMPOBAHMS U3JENHUsI U OMNpEJeIeHHe 30HbI €ro JeHCTBUS, 4YTO SIBISIETCA
HCCOMHCHHBIM IMMPEUMYIICCTBOM TAKHX allllapaToB.

Pucynok (He npuBoauTCS) Pucynok (He mpuBoauTCS)

Pucynok 10. [Ipumep Y3/II1 B KOMILIIEKTE CO CPEACTBOM KOHTPOJIS
30HBI (PYHKIIMOHUPOBAHUS

VYcranoBka VY3/III B rpynmoBbIX ceTAX MUTaHUS CHUCTEM NPOTHBOMOXKAPHOM 3allUTHl U B
3JIEKTPOYCTAHOBKAX MEIUIIMHCKOTO HA3HAYEHUSs, MOJACPKUBAIOLINX JKU3HEAEATEIbHOCTh OOJIbHBIX, HE
JOITYCKaETCs.

VY3I1 sBnsieTcst eme OJHUM BUIOM 3allIUTHl AIEKTPHUYECKHX Ieneil. OHO He 3aMeHseT coOoii
JIpYyTUe amnmaparbl 3alUThl U HE OTMEHSAET HEOOXOIUMOCTH TMPUMEHEHHS B DJIEKTPUUECKHUX IETIX
ABTOMATHYECKUX BBIKIIOYATENEH M YCTPOICTB 3alIUTHOTO OTKIIIOUEHUS AU PepeHIInanbHOro ToKa.

V311 pexomeHayeTcs yCTaHABIMBATh B OTIENbHBIX I'PYNIOBBIX JUHUSAX MUTAHUS OCBELICHUS U
HITETNICENIbHBIX PO3ETOK MOCIIe APYruX anmaparoB 3amuTsl (AB, VIT).

VYcranoska VY3/III 3ampemiaercss B JIMHHUAX CHCTEM IPOTHBOIIOKAPHOW 3alllUTBI, a TaKXKe
ANEKTPONPUEMHHUKOB, OTKIIOYEHHE KOTOPBIX MOXKET NMPUBECTU K ONACHBIM IIOCIEICTBUSAM: CO3IaHHUIO
HCHOCpC}ICTBCHHOfI YIrpO35bI AJId )KU3HU J'IIOI[CI\/'I, BO3HHUKHOBCHHIO B3PbIBOB, IMOXKApPOB U T.[.

YcTponcTBa 3awmThbl OT nepeHanpsikeHus cetu (Y3I1)

[Tepenanpl HanpsKEHUS B JIEKTPUUYECKON CETH SABJISIOTCS OJTHOW M3 OCHOBHBIX MPUYMH BBIXOJAa U3
CTpOSI DJIEKTPUYECKUX TMPUOOPOB, B OTAENBHBIX CIy4asX MNPUBOASAIIMX K Moxkapy. OcoOeHHO ocTpo
BOIPOC 3aIIUTHI AIEKTPOIIPUOOPOB OT MEPENa 0B HAMPSHKEHUS CTOUT B )KUJIBIX MHOTOKBapTHPHBIX IOMax
CTapod TIOCTPOWKH, a TaK JK€ YaCTHBIX JKHJBIX JOMax MOJKIIOYEHHBIX K CTapbiM JIMHUSIM
AJIEKTponepeaay.
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yCTpOﬁCTBO 3al0UTBl OT MNCPCHAIIPSKCHUA WM PCJIIC HANPSIXKCHUA - OTO amlImapar 3alliuThl,
OCYH.[GCTBJ'IHIOH_[I/Iﬁ HerepBIBHBIﬁ KOHTPOJIb BCIWYHHBI HAIIPSIKCHUA HI/ITaIOH_[eﬁ CETH C MLCIbKO
o0ecreucHUs] OTKIIOUECHUS HarpysKym B CJIyda€ BbIXOJd 3HAUCHUA HAIPSIKCHUSA 3a YCTAHOBJICHHBIC
IpUACIIbI.

Pucynok (He npuBoautcs) PucyHok (He mpuBoauTcs) Pucynoxk (He npuBoautcs)

Pucynok 11. IIpumeps! yCTpOICTB 3aIlIUThI OT NEPEHANPSKEHUS
pa3IUYHbIX IPOU3BOUTENCH

Hasnauenune Y3II 3akirodaercs B 3alIUTE 3JIEKTPOOOOPYNIOBaHUS OT IEPENa 0B HANPSKEHUs CETU
KOTOPBIE MOTYT BOSHHKHYTH B CIIEJCTBHE Pa3IMYHBIX (PAKTOPOB TaKUX KaK OOpBIB HYI, Tepekoc ¢a3 u

T.[1.
Kax mpasuio, Y3I1 cocTouT u3 1ByX OCHOBHBIX OJIOKOB: U3BMEPUTEIHLHOTO U UCIIOJIHUTEIHHOTO.

[Ipu momaue wa Y/III HampspkeHHs W3MEpUTENbHBIN OJOK ompeaenseT ero BenuyuHy. Ecnu
W3MEPEHHOE 3HAYEHUE HANPSOHKEHUSI SJIEKTPOCETH HE BBIXOAWT 33 YCTAHOBIICHHBIM B HAaCTpOMKax
JMarna3oH 3HAYCHUH W3MEpPHUTENbHBIM OJIOK MOJaeT CUTHaj Ha MCIOJHUTEIbHBIA OJOK (penie) KOTOpHIi
3aMbIKAE€T CUJIOBOM KOHTAKT, BKJIKOYAs TEM CaMbIM Harpy3Ky B CETb.

Takum oOpazom, YII ocyiecTBisieT HENpepbIBHBIA KOHTPOJIb HAaIMpsDKEHUS JJeKTpoceTH. B
CiIydae CHIDKCHHS HANPSHKEHHS HMDKE YCTAHOBJICHHOTO IMOPOTa WIIM TOBBIIICHHS BBIIIE YCTAHOBIEHHOTO
B HACTpOMKaxX MOpora U3MEpUTEIbHbIA OJOK MTHOBEHHO MOJAeT CUTHAJ Ha MCIOJIHUTEIbHBIA MEXaHU3M
(pene) KOTOpBI OTKITIOYAET JIEKTPOYCTAHOBKY OT ceTH. [locie BoccTaHOBIEHUSI 3HAYEHUS HAIPSKEHUS
70 JOMYCTUMOTO 3HAYeHHWs, M3MEPHUTENbHBbIM OJOK uepe3 yCTaHOBJICHHYIO B HACTPOWKAaX BBIIECPKKY
BPEMEHH TOAaeT CUTHAJ HA UCTIOJIHUTEIbHBIN MEXaHU3M, KOTOPHIH BHOBb BKJIIOYAET HArpPy3KYy.

CylecTBYIOT CIEAYIOIINE TUTIBI PeJie HAPSKEHUM:
- 110 TUITY JIEKTPOCETH: 0JIHO(Da3HBIE U TpeX(Pa3HEIE;

- IO crmoco0y YCTaHOBKH: CTallMOHapHble W mepeHocHble. IIpu ycranoBke Y3II Bo BBOJHOM
UIEKTPOIIUTKE 00ECIIEUUBAETCS 3aIUTA BCEH IEKTPOCETH M BCEX AIEKTPOIPUOOPOB, MOAKIIOYEHHBIX K
Heil. [lepenocubie Y3II mpuUMeEHSIOTCS, KOT/Aa €ro yCTaHOBKA B ILIUTKE 3aTpyJHEHAa WIM HEO0OXOAUMO
obecneynTb 0coOble HACTPOUKH MO HAIPSKEHUIO CETH 11 KOHKPETHOIO 3JIEKTPOOOOPYAOBaHMSL.

B Hacrosiee BpeMsl CyIIECTBYIOT YCTPOMCTBA 3alIUTHI OT NepeHanpsHKeHUus: ¢ KOMOMHUPOBAHHON
3aIATOM, TaK HA3bIBAEMbIE BOJBT-aMIIEPHBIE peJie, KOTOPbIE KOHTPOJIUPYIOT KPOME HAIpPSLKEHUS CETH,
€I1e ¥ TOK B CETH, 3allUIIAs TEM CaMbIM CEThb, KAK OT IIEPENaZ 0B HAIPSKCHUS, TaK U OT IIEPETPY3KH, T.€.
JIOTIOJTHUTEIBHO BBIMOIHIET (PYHKIHIO OTPAaHUYUTENS] MOIIIHOCTH.

HCO6XOI[I/IMO 3HATb, YTO BOJIbT-aMIICPHOC PCJIC HEC obecnieuynBaeT 3alUTyY CCTU OT KOPOTKOI'O
3aMBIKaHUA M HE MOXKET 3aMEHHUTE COOOM aBTOMAaTHYECKUI BBIKITFOYATEIb.

Baxnoii xapaktepuctukoil Y311 sBisieTcss HOMUHAIBHBIN TOK.
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HomuHanbHbIl TOK - 3TO TOK, KOoTophid Y3II cmocoOHO mpomyckaTh depe3 ceOs B TeueHUE
JUTMTEIIBHOTO BPEMEHU COXpaHssl MPH ATOM CBOIO pabotocrnocoOHocTh. CTaHAapTHBIMU, HauOoJiee
pacnpocTpaHEeHHBIMU 3HaUYeHUAMH HOMHHAIIbHOTO ToKa Y311 siBisitotest: 10; 16; 25; 32; 40; 50; 63A.

Homunansueii Tok Y3II ompexpensiercs mo CymMMapHOMY TOKY HAarpy3Kd WJIM MOIIHOCTH BCEX
AJIEKTPOIIPUOOPOB, MOAKIIOYAEMBIX B 3aIIUIIAEMYIO CETh.

[ToryuuB paccunMTaHHOEe 3HaueHUE TOKa, BbIOMpaeM Y3II ¢ OmuxailmyM OONBIIMM CTaHIAPTHBIM
3HAY€HHEM HOMHHAJIBHOTO TOKA.

HeoOxonumo yuuthiBaTh, uto Y3II He 3ammMinaeT 3J€KTPOCETh OT TOKOB IMEpEerpy3kd U TOKa
KOPOTKOTO 3aMbIKaHusi, modToMy camo Y3II A0mKHO OBITH 3alMIIEHO OT HHUX YCTAaHOBIICHHBIM
MOCNIEOBATENbHO C HHUM aBTOMATHUECKUM BbIKIouateneM. [loaTomy HomuHanmpHbli TOK Y3II
HEO0OXOIMMO MPUHUMATh MCXOJAS M3 HOMHHAJIHHOIO TOKa aBTOMATHYECKOTO BBIKIIOYATeNs. [Ipu sToM
HOMHUHANBHBIA TOK Y3I1 qomken ObITh OOJIbIIIE WM PaBEH HOMUHATBHOMY TOKY YCTAHOBIIEHHOTO JI0 HETO
ABTOMATHUYECKOTO BBIKIIIOYATETISI.

V3I1 MOT'YT UMETb HECKOJIbKO HACTPOCK:

- ycTaHoBKa mopora cpabarsiBanus Y3l nmo mMakcumanbHOMY 3HadeHuto HanpsbkeHus (Umax) -
yCTaHaBJIMBAET MaKCUMAJIbHO JIOIYCTUMOE 3HAUE€HUE HANPSKEHUS 3JIEKTPOCETH, MPEBbIILIEHHE KOTOPOTo
IIPUBEJET K OTKJIFOUYEHUIO HAarPy3KH;

- ycraHoBKa mopora cpabareiBanus Y3II mo MuHuManpbHOMY 3HaueHUio HampsbkeHus (Umin) -
YCTaHABIMBA€T MUHUMAJIBHO JOMYCTUMOE 3HAUYECHUE HAINPSHKEHUS 3JIEKTPOCETH, CHUKEHUE HAIPSKEHUS
HIKE JAHHOTO 3HAYEHUS IPUBEAET K OTKIOUYEHUIO Harpy3Ku;

- YCTaHOBKa BPEMEHHU 3a/Iep>KKH BKIIOUEHHS - BpeMs, depe3 kotopoe Y3II, mocie oTkiroueHus
Harpy3KkH, IMOBTOPHO €€ BKJIIOYMUT IPU BOCCTAHOBICHUM 3HAYCHMs HANPSDIKEHHS CETH B YCTaHOBJICHHBIX
npenenax. BpeMms 3aaepkKKuM BKIIOYEHMSI DJIEKTPONPUOOPOB BbIOMpaeTcs B COOTBETCTBUU C
PYKOBOJICTBOM IO IKCILTyaTallHH.

PucyHnok (He npuBoauTCs)

Pucynoxk 12. [Tpumep MapKUpOBKH yCTPOMCTBA 3aILUTHI
OT NepeHaNpsKEeHUs (pelie HapsKeHus )

KonnuecTBo M cnocoObl HaCTPOMKH MOTYT OBITH pa3inyHbl JUIsl pasHbIXx TunoB Y3II. OOwruHO,
HacTpoiika ¥Y3II ocymiecTBiseTCsl ¢ MOMOIIBIO IOBOPOTHBIX PETYIMPOBOYHBIX PYYEK.

CpaBHeHu€ anmnapaToB 3allUThI TEKTPUUECKON CETH MO OTKIIIOYAIOIIEH ClIOCOOHOCTH

PaccmoTpuM pasHuily B paboTe M BO3MOXKHOCTAX OTKJIIOUEHHS PA3JIMYHBIX aIllapaToB 3aIlUThI
ANeKTpUYecKux Iieneil. B HacTosmiee Bpemsi, €CTb MHOTO KOMOWHHUPOBAHHBIX YCTPOMCTB 3alllUThI
AJIEKTPUUYECKUX CETEeH, T.e. COBMEMIAIOIMIMX B ceOe HECKOJbKO 3alIUTHBIX (GYHKUUN. 371ech MBI
paccMOTpUM He KOMOMHHPOBAHHbBIE alllapaThl 3alIUThI, BBIMOIHSIIONIME TOJIBKO OJIHY (PYHKIIHIO.

HpI/I‘{I/IHaMI/I MOXKapoOB OT JJICKTPOYCTAHOBOK MOTYT ABJIATHCA: KOPOTKOC 3aMbIKaHHEC, MEPCTPYy3Ka,
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TOKHU yT€UKH, 1yTOBbI€ IPOOOH (MCKPEHUE), IEPEHAIIPSHKEHHUE.

Jns  3ammMThl  2JEKTPUYECKUX CETe, B HAcTOosAIIee BpeMs, SBIAIOTCS 00sA3aTENbHBIMH K
npumeneanio AB u Y/T. Dtu anmapartbl 3apeKoMeHIOBalu ce0si KaK HaJeKHbIe U A(PPEKTUBHBIC
CpEICTBA NPEIOTBPAIICHHUS TI0XKAPOB OT JIEKTPOYCTAHOBOK.

AB 3aIMUIIACT SJICKTPUUCCKYIO CE€Th OT TOKOB KOPOTKOI'O 3aMbIKaHHA U IICPETPY30K 3JICKTpI/I‘-IeCKOI\/JI
CCTH.

VT 3amuniaer 2JeKTPUYECKYIO CETh OT I105KapOB B PE3YJIbTATE BOSHUKHOBEHMS TOKOB YTEUKHU.

Cnenyer OTMETHTb, YTO B HACTOsIIEE BpeMs 3allUTy OT MHOTMX HEraTUBHBIX (HaKTOPOB,
BBI3BIBAIOIIMX BO3TOPAHHE B JIIEKTPUUYECKUX CeTAX, BMecTe ¢ npuMmeHennem AB m YT, oruactu
peIlaloT  OpraHU3alMOHHBIMM  MEPONPUATUAMH, IPOU3BOAMMBIMM Ha 3Tale IPOEKTUPOBAHHUSA
JJIEKTPUYECKUX CETEH, NPU MX MOHTaXe W IIPU JKCILlyaranuu. Mcnosb3yroTcs Takwe Mepbl, Kak
3a3eMJIeHHe, yKJIajKa Kalens B KOpoOa, yBEJIWYEHHE PACCTOSIHUA MEXAY MPOBOJHUKAMH, NPUMEHEHUE
CTIEIMANBHBIX COCIUHHUTEIBHBIX YCTPOWCTB (KJIEMMHBIX KOpPOOOK W 1p.) W T.A. [ig 3amuTel OT
IIEepPErpy30K MPOU3BOIAT IIPABUIIBHBIN pacueT 2JIEKTPUUECKUX CETEH U Harpy3KHU.

Opnako AB u VT u3HavanbHO He OBUIM IIpEeIHA3HAYEHBl JJI PAcHO3HABAaHUS MCKPEHUS U
OTKJIIOUEHUS LIETIH B cilydae ero nosisieHus. Mckpenne He pacnosznaercs AB ninm Y/T, nockoneky npu
VCKPEHHMH HE NIPOMCXOIUT HU YBEIMUYEHUE CPEIHETO 3HAYEHUS TOKA B LIEIIN, HU €r0 yTeuKa Ha 3€MIIIO.

[Ipu mocnenoBaTenTbHOM MCKPEHUU MOJHOE COMPOTUBIICHUE "MJIOXOr0 KOHTAKTA" YMEHBIIAET TOK
Harpy3Ky U JIEp’KUT 3TOT TOK HUXKe nopora otkitoueHus: AB. CoOTBETCTBEHHO, 3TU CPEACTBA 3aAIIUTHI OT
HEraTUBHOTO JIEWCTBUS BBICOKOTO 3HAuU€HHUs TOKa He cpabaTeiBaroT. [Ipu mapamiensHOM HUCKpEHHH
Mexny ¢a3oil M HEUTpanbHBIM NPOBOJAOM TOK OrPAHWYEH TMOJHBIM CONPOTHUBIEHUEM ILENH U
cpabatsiBanue AB u V/IT 3aBUCHT OT CTENEHH UCKPEHUS, OJTHAKO B MOJHON Mepe He TapaHTUPYEeTCS.

COOTBETCTBEHHO, PELICHHE 33Jaul PacliO3HABaHMsI UICKPEHUS U OOECIIeUeHHs 3allluThl OT M0KapoB,
BBI3BAaHHBIX MCKPEHHMEM, JOJDKHO 00eCHneunBaThCsl HOBBIM THUIIOM YCTPOWCTB, (YHKIHMOHAJIBHO U
TEXHUYECKHU OPUEHTUPOBAHHBIMU Ha TaKylo 3a1auy. TakuMm ycrporictBoMm siBisiercs Y 3111

VY311 3ammmaer >IeKTPUYECKYI0 CETh OT IMOKapOOINacHOrO MPOSBICHHUS JAYroBOro Mpo0os
(McKpeHus).

Eme OJHUM Q)aKTOpOM, KOTOpLII\/'I MOKET NPHUBECTHU K MOXKAPY OT 3JJICKTPOYCTAHOBOK, SBJIAIOTCA
KOJICOaHHS HaIps>KCHU A BHGKTpH‘JGCKOﬁ CCTH. HpI/I'-IeM, OIIaCHOCTh MOXKCET HECTH KaK IIOBBIINICHHOC
HAIIPsPKCHUEC, TAK U ITIOHWKCHUC HAITPSIKCHUA.

AB, YT, Y3/II He 3amumarT 3IeKTPUUECKYIO CETh OT OMACHBIX KOJICOAHWN HAIPSIKEHHS CETH.
Oty 3anauy BemoaHseT Y311

V311 3ammimaer 31eKTPUYECKYI0 CeTh OT KOJIeOaHWM HANpsKEHHs, KOTOpbIE MOTYT NMPUBECTH K
BBIXOJly U3 CTPOSI AIEKTPOIIPHOOPOB U UX BO3TOPAHUIO.

q)YHKLIMOHaHbeIe BO3MOXHOCTU annapaTtoB 3allUTbl ANTIeKTPU4YeCKUX ceTen.

CtpaHuua 46 n3 54



"MeToamnyeckne pekoMeHaaUmmn no opraHnsaumm

npodunnakTUKM NOXapoB OT 3/1eKTpoobopyAoBaHMS B

XWNbIX N 0BLWECTBEHHBIX 34aHWsIX C ...

(DYHKI_[I/IOHEUIBHBIC BO3MOXHOCTH alIiapaToB 3alllUThI
OJICKTPHUYCCKUX ceTel

ABapuitHbIi Anmapar 3aiuThsl
PEXKUM
ABTOMaTHYECKUH YerpolicTBo YcrpoiicTBo YcrpoiicTBo
BhIKITIOYaTens (AB) 3aIUTHI 3alUTHI OT 3alUTHI OT
g depeHnmaibH JTlyTOBOTO HIepeHaIpsKEH
oro Toka (Y/T) po0os us (Y3II)
(Y3ALI)
He He
Kopotkoe OGecneunBaer He o6ecnieunBaet
obOecrieunBaeT | obecrieyuBacT
3aMbIKaHUe 3aIUTy 3alUTY
3aluUTy 3aIUTy
He He
ObecnieunBaeT He o6ecneunBaer
[Teperpyska obOecrieunBaeT | obecrieyuBacT
3aIUTy 3alUTY
3aluUTy 3aIUTy
He He
He oGecneunBaer ObecrnieunBaeT
VYTeuka Toka obOecrieunBaeT | obecrieyuBacT
3aIUTy 3alUTY
3aluUTy 3aIUTy
Hyrosoit
. He
npobou He obecnieunBaer | He obecnieunBaer | ObecmneunBaeT
moce0BaTesn 3aIUT 3aIUT 3aIUT obecneuusact
o Y Y y 3aIUTy
BHBIH
He B monnoO# Mepe
obecrieunBaer
0BOM 3aIlNTY. He
HAyr . LY He o6ecneunBaer | O6ecneunBaer
po0oi MosxeT cpaboTaTh obecrieunBaeT
. 3aLUTY 3aIUTy
MapajUIeNbHBINA | CITUIIKOM TT03/THO 3aIUTy
(pu orpaHUYEHHOM
toke K3)
N He B nonHOM Mepe
He B monnoi Mepe
obecrieunBaeT
obOecnieunBaeT -
[yrosoit 3amury. Moxer Y He
9 Moxer He ObecrnieunBaeT
npoOoit Ha | cpaboTaTh CIUIIIKOM obecrieunBaeT
cpabotats (ipu 3aIIUTY
3EMIIIO no3/Ho (pu 3aIIUTy
UMITYJTECHOM
OTPaHHYECHHOM TOKE
XapakTepe
K3)
UCKPEHUS)
IIepenansl He o6ecnieunBaer | He oGecneunBaer He ObecneunBaeT

Tabmuna 6
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HaIpsHKEHUS 3aILUTY 3aIlUTy o0ecrieunBaer 3aILUTY
3aILUTY

N3 Tabnuubl 6 BUIHO, YTO HU OAMH M3 alllapaToB 3allUThl HE 3alMINAET 3JIEKTPUUYECKYIO CETh OT
BCEX BO3MOXKHBIX aBapUUHBIX PeXHUMOB. J[1s1 o0ecrieyeHrnss MaKCUMaJIbBHOM 3aIIUTHI AJIEKTPHUECKOM ceTn
1eJ1eco00pa3HO HCIOJB30BATh almnapaThl 3allUThl, padoTarouiie Ha OOHApyKEHHE pa3HbIX IPU3HAKOB
HEUCIIPABHOCTH IEKTPUUECKOU CETH.

[Tpumenenue Y311 u Y3II He otmensieT HeoOxoaumocTu ucnoiab3oBanus AB u V/IT.

Takum 00pa3oM, eciii pacCMOTPETh BapUAHT MCIOIB30BAHUS BCEX BUAOB 3AIIUTHI AJIEKTPHUECKON
CeTH OT/ACNBbHBIMH YCTPOWCTBaMH (BBIMOJHSIOIMMUA TOJBKO OJHY (YHKIHIO), TO HEOOXOANMO
YCTaHOBHUTB YEThIpe pa3HbIX anmnapata 3amutel: AB, VT, Y311, Y3IIL.

B Hacrosimiee Bpemsi pacnpOoCTpaHEHbl KOMOMHHMPOBAHHBIE —ammaparbl 3allUThl, KOTOpbIE
OOBETUHSIIOT B OJHOM KOpITyc€ HECKOJIbKO ycTponcTB. Hampumep, auddepeHnmanbHple aBTOMATEHI,
KOTOpble  OOBEAMHAIOT (DYHKIMM  aBTOMATHYECKOI'O  BBIKJIIOYATENsl W YCTPOWCTBA  3alUThI
maddepeHnranbHoro Toka. KoMOMHUpPOBaHHbBIE YCTPOWCTBA MO3BOJISIOT ONMTUMHU3UPOBATh M YIPOCTUTH
IIPOEKTUPOBAHKUE U MOHTAX JIEKTPUUECKUX ILUTKOB.

TepMOMHAMKaTOpr

O,HHOfI n3 Haubojee PaClipOCTPAHCHHBIX IIPHUYUH TI0KApOB OT 3JICKTPOYCTAHOBOK ABJISICTCS
MEpErpe€B KOHTAKTHBIX COGI[I/IHGHI/Iﬁ n Jpyrux BSJICMCHTOB. HO)KapOOHaCHI)IG PCKUMBI BO3HHKAIOT
BCJIICACTBHEC OOJIBIIIOTO MEPEXOAHOT0 COMPOTUBIICHUS, a TAKIKE IIEPLCTPY30K.

TepMoMHAMKATOPHBIE MaTepUasbl TMPEAHA3HAUYEHbl JUIsl BHU3YaJbHOTO WM (POTOrpapuueckoro
KOHTpOJIA U U3MEPEHHs TEMIIEpaTypbl, T.e. PE3YJbTaTbl HU3MEPEHHM MOXHO IPEACTaBUTH B
BU3yAJIN3UPOBAHHOM BHJIE.

[Tpu moCTHKEHUM MAaKCHUMAalbHOM TeMIlepaTypbl TEPMOMHIUKATOPHBIN MaTepHall pacIijiaBisieTcs U
HEOOpaTUMO MEHSET CBOM IIBET.

TepMOI/IHI[I/IKaTOpLI MOXXHO HCIIOJB30BaTh KaK HOKa3aTCJIILCTBO (baKTa JOCTHUIXCHUA OHpCI[CJICHHOﬁ
MaKCHMAaJIbHOM TEMIICPATYPHI, T.K. PE3YJIbTATEI USMCPCHUS SABJIAIOTCA H606paTI/IMI)IMI/I.

Meton HU3MCPCHUA TEMIICPATYPbl C TOMOIIBIO TCPMOUWHIAUKATOPHBIX MATCPUATIOB OTINYACTCA
HpOCTOTOI\/'I, 9KOHOMUYHOCTBIO, MaJjou TPYAOEMKOCTbIO, BO3MOXHOCTBIO OICPATHUBHOIO IMOJIYUCHUSA
JIOCTATOYHO IIOJIHOM I/IH(I)OpMaI_II/II/I O TCIJIOBOM PCIKUME 3JICMCHTOB 3JICKTpOO60p}/JIOBaHI/IH.

TepMOI/IHJIHKaTOpI)I AMEIOT HECKOJIBKO HCIIOJHCHHIA: TEPMOHNHIAUKATOPHBIC HaKICHKH
TCPMONHIUKATOPHBIC KPACKU.

KoHTpacTHOCTh IIBETOBOTO TIepexo/1a 00eCeunBacT JIETKoe paciio3HaBaHHe aBapHIHOTO TIeperpena.
TepMOUHAMKATOPBI COXPAHSIOT CBOM I[BET U MAPKUPOBKY Ha MPOTSHKECHUH BCETO CPOKA CITYKOBI.

TepMonHAMKATOpHBIE HAKICHKU MPEACTABISAIOT COOOH MOJIOKKY Ha CaMOKJIESILEHCS OCHOBE C
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HAaHECEHHBIM TEPMOHMHIUKATOPHBIM MOKPBITHEM. MaTepuanoM MOJUIOKKH MOTYT ObITh Oymara, dosbra
WIM TOJUMMEpHas IuleHKa. [l mnpenoxpaHeHus TEPMOMHIUMKATOPHOIO IOKPBITUS OT BHEIIHUX
BO3JICUCTBUI NIOBEPXHOCTD U3IEIUS TOKPBIBAIOT 3aIIUTHOMN IJICHKOM.

[Tpu mocTrKeHUH 3aJaHHOM TeMIlepaTypbl HHAUKATOP HEOOPATUMO MEHSET CBOM IBET.

TepMOUHAMKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3jIMYHOrO pazMepa M (HOpMbI, B 3aBUCHMOCTU OT
337124l UIMETh Pa3HbIi MOPOr cpabaThIBaHUs, UMETh HECKOJIBKO TEPMOUYYBCTBUTEILHBIX METOK C Pa3HBIM
IpeiesIoM cpadaThIBAHMSL.

TepMOI/IH,I[I/IKaTOpHI)IC HaKJICHKH MOTI'yT OBITh OAHOIIO3UIIMOHHBIMH, T.€. HMCIOT OJIHY
HHIUKAOWUOHHYKO MCTKY W MHOI'OMO3WIIMOHHBIMH - HMCIOHNIMEC HCECKOJBKO HWHIHWKAIIMOHHBIX MCTOK,
HAaCTPOCHHBIX HA PA3HBIC TEMIICPATYPHI.

Pucynok (He npuBoguTcst) PucyHok (He npuBoauTcs)

Pucynok 13. IIpumepsl TEpMOUHINKATOPHBIX HAKJIEEK
Pa3IMYHBIX IPOU3BOJUTENIEH

[IpuMeHeHre OJHOMO3UIIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK TO3BOJSET KOHTPOJIUPOBATH
MaKCUMAaJIbHYIO TEMIIEPATypPy Ha 3JIEMEHTE 3JIEKTPOOOOPYAOBAHHS.

[IpuMmeHeHre MHOTOIO3UIIMOHHBIX TEPMOMHAMKATOPHBIX HAKJIEEK TO3BOJIAET  OINpPEICsiTh
TEMIIEpaTypy JIEMEHTa AJIEKTPOOOOPYIOBAHMS KaK CpeHEapU(PMETHIECKOE MEXKY MOCICAHEN METKOM,
W3MEHMBIIEH LIBET, U IEPBOM - HE N3MEHUBILECH.

TepMOMHINKATOPHBIE KPAaCKH, B OTIMYME OT TEPMOMHAMKATOPHBIX HAKJIEEK, MOXKHO HAHECTH Ha
MOBEPXHOCTHU WJIN 3JIEMEHTHI 3JIEKTPOOOOPYA0BaHMS, HEAOCTYHbIE JUIsl YCTAHOBKU TEPMOUHIMKATOPHBIX
HaKJIeeK, HalpuMep, MpU CJIOKHOM KOHQUTYpallMM WIA OrPaHUYEHHOM MPOCTPAHCTBE BHYTPHU
JIEKTPUUYECKUX LIUTKOB. Kpacku MOKHO HaHECTH Ha MOBEPXHOCTb KOHTPOJIMPYEMOIO 3jeMeHTa Ooiee
TOHKHUM CJIOEM, B PE3YJIbTAaTE YEro BO3PACcTaeT CKOPOCTh CpadaThIBaHUS.

PucyHok (He nmpuBoauTCS)
Pucynok 14. [Ipumep ucnoaHEeHHs] TEPMOUHIUKATOPHBIX KPACOK

TepMOMHMIMKATOPEl  NPHUMEHSIOTCS  JUIl  KOHTPOJS  TEIUIOBOIO  PEKHMMA  JJIEMEHTOB
JJIEKTPOYCTaHOBOK.

TepMOMHAUKATOPBl MPUMEHSIOTCS UIsi OOHAapYXEHHsl W PErucTpaly IeperpeBoB 3JIEMEHTOB
3JIEKTPOOOOPYOBAHUS WM BJIEKTPONPOBOAKH, B NEPBYIO OuYepesb, BOIM3HM AIIEKTPUUYECKHX KOHTAKTOB,
KOHTAKTHBIX COEIMHEHUH.

TCpMOI/IHIlI/IKaTOpLI HC TpeGYIOT CIICIHUAJIbHOI'O TCXHUYCCKOT'O 06CHy)KI/IBaHI/I}I.

3aHH/ITe noaJaeKar 3JIEMCEHTHI 3J'ICKTpOO60py210BaHI/I5[, JIJI1 KOTOPBIX HOPMATHBHO-TEXHUYCCKUMU
AOKYMCHTAMH YCTAaHOBJICHBI HanOOJIbIINE AOMMYCTHUMBIC TCMIICPATYPbl HArpeBa, a TaKXKC 3JICMCHTLL

CtpaHuua 49 u3 54



"MeToamnyeckne pekoMeHaaUmmn no opraHnsaumm
npodunnakTUKM NOXapoB OT 3/1eKTpoobopyAoBaHMS B
XUNbIX M 0BLECTBEHHbIX 3AQHMSIX C M...

ANEKTPOOOOPYIOBAHUS, TIEPETPEB KOTOPHIX MOXKET MPUBECTU K aBAPHUH WM BO3TOPAHUIO (HE3aBHCUMO OT
HaIU4us TpeOOBaHUI HOPMATUBHBIX JOKYMEHTOB).

TepMOMHAMKATOPHl HAHOCIT HA O3JEMEHTH JJIEKTPOOOOPYIOBAHUS, TOJUICKAIINE KOHTPOIIO
TEIJIOBOT'O COCTOSTHUSI.

Pucynox (He mpuBOIUTCS)

Pucynok 15. [Ipumep ucnonb30BaHus TEPMOUHANKATOPHBIX HAKIIEEK
JUTISL KOHTPOJISL TEMIIEpaTyphl KOHTAKTHBIX COSAUHEHUN

[Topor cpabaThiBaHUSI TEPMOMHIWKATOPOB BHIOMpAETCS MCXOAS M3 TPeOOBAHWH HOPMATHUBHO
TEXHUYECKOH JOKYMEHTallMM [UIl KOHKPETHOIO 3JIEMEHTa 3JEKTPOOOOPYAOBaHMsS, TEXHUYECKHUX
XapaKTEPUCTHUK U PEKUMOB pabOThI JIEKTPOOOOPYJOBAHMSL.

Tak Kak TEPMOMHAMKATOPBI HE SIBJIIOTCS BOCCTAHABJIMBAEMBIMU H3JIEIHUAMH, IIOCIE PErUCTPALIUU
MU IIeperpesa cpaboTaBIINe TEPMOUHANKATOPBI OJJIEKAT 3aMEHE Ha HOBBIE.

Heo6x01uM0 KOHTPOJIMPOBAaTh CPOK HCIOJIB30BAHUS TEPMOMHAMKATOPOB. [Ipu McTedyeHUM cpoka
HCII0JIb30BaHUs1, TEPMOMHIUKATOPbl HEOOXOAMMO 3aMEHUTH Ha HOBbIE. [lociie 3aMeHbI crienarb OTMETKY B
KypHaie.

TepMOMHIUKATOPH! SBIAIOTCS HEBOCCTAHABIMBAEMBIMU U HEPEMOHTOIPUTOAHBIMHM M3ICIHIMU
(moxpsiTusimMu). Ilpu cpabaTeiBaHUM TEPMOMHIUKATOPA, €0 CIEAYEeT yNAIUTh M 3aMEHMTh Ha HOBOE
uznenve (nmokpbithe). OkpallliBaHWE TEPMOMHAMKATOPHBIX METOK B pE3yJibTaTe BO3ACHCTBUS
TeMmIepaTypbl HeOOpPaTUMO.

Tepmocucremol

TepMocucTeMbl NpeAHAa3HAUYEHbl Ui PAaHHETO0 aBTOMATHUYECKOTO OOHApYy>KEHHUs MOXKapOOIMACHBIX
CUTyallMli, BO3HUKAIOIIMX BCIEACTBHE IIEPErPEBA DJIEMEHTOB AJIEKTPOYCTAHOBOK: KOHTAKTHBIX
COEIMHEHMH, MpPOBOJOB, Kabened (B T.4. KOHLIEBOM apMarypbl) M IIHH, AJIEKTPUYECKUX allapaTosB,
BBOJIHBIX PACHpeeNUTeNbHbIX MIKA(OB, LIIUTOB C 3JIEKTPOOOOPYL0BAHHEM, HHOTO 3JIEKTPOOOOPYI0BAHUS
U UX DJEMEHTOB, IJI€ BO3MOXHO IPEBBIIEHUE TEMIIEpaTypbl 0OOPYIOBaHMSI B HEIITAaTHOM pEXHME
paOoThI UM MPH MOSIBIICHUH Je(eKTa.

CucreMbl OCYIIECTBISIOT HENPEPHIBHBIA KOHTPOJb TEMIEPATypbl HarpeBa € CHUTHAJIM3alMEed o
IPEBBIIICHNH YCTAHOBJIEHHBIX IIOPOrOB W Iepedayel MH(oOpManmuu Ha MyJIbT LEHTPAIU30BAaHHOTO
HaOJIO/IeHNUs], T/I€ OCYILECTBISETCS MPHEM TPEBOXKHBIX H3BEIIEHUH 00 OOHapyKEHHBIX MEeperpeBax C
JIAaTYMKOB, 0TOOpakeHHe (MHIMKAIMS) COCTOSIHUS M PETUCTPALsl COOBITHI.

TepMocucremMamMu MOTryT OBITH OOOPYZOBAaHBI AJEKTPOYCTAHOBKU, JJISi KOTOPHIX HOPMAaTHUBHBIMU
JOKYMEHTAaMH YCTAaHOBJICHbI HauOOJIbIIas JOMYyCTHMas TeMIepaTypa HarpeBa, a TakKXKe HIIEMEHTHI
ANEKTPOOOOPYIOBAaHUS U 3JIEKTPONPOBOAKH, IMEPETrpPeB KOTOPHIX MOMKET MPUBECTH K aBapuu WIH
BO3TOPaHUIO.

Pucynok (He mpuBOIUTCS) Pucynok (He mpuBoaUTCS)
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Pucynoxk 16. IIpumep cucremsl, cocTOsIIEH
W3 TEPMOAKTUBUPYEMOM Ta30BBIACIIAOIIECH HAKICHKU
U CIIELUATIM3UPOBAHHOIO Fa30BOT0 JaT4YHUKa

B kadectBe ycTpoiicTB OOHapyXeHHs MPEBBILICHUS TEMIEPAaTypbl B pPa3HBIX CUCTEMaX MOTYT
BBICTYNATh pa3JIMUHbIE AaT4uKd. Hampumep, TepMOAKTUBUpPYEMbIE Ta30BBIACISIONINE HAKICHKH, MpHU
HarpeBaHUU KOTOPBIX JO OINpPEAENCHHOW TemrepaTypbl BBIIEISETCS CUTHAIBHBIN ra3, ylaBIUBaeMbIii
CHELMATIM3UPOBAHHBIM T'a30BbIM JIaTYMKOM, [IEPENAIOIIMM CUTHAJ O IEPErPEBE HA KOHTPOJIbHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHble WHGpPaKpacHble IaTYUKH;, AATYUKA TEMIIEpaTypbl, YCTaHaBIMBaEeMbIe
HENOCPEACTBEHHO Ha KOHTPOJIUPYEMBIN 3JIEMEHT 3JIEKTPOOOOPYAOBAHNS.

Pucynok (He npuBoauTcs)

[ar 1 [ar 2 [ar 3

l"azorenepupyromue [Ipu narpeBanuum Bbime 50 - B aBapuilHOW  cuUTyaluu,

HakJehku, pa3MeiieHHble Ha 90 °C MHIMKATOpPHBIE METKU KOrja TeMIiepaTypa

CWJIOBBIX KOHTAKTax, a TaK)Ke HEOOpaTUMO MEHAIOT cBou mnoaHumaercs Bbime 100 °C,

CMOHTHUPOBAHHBIA  Ta30BbIA LIBETA HaKJIeHKa BBIJICIISET

JaT4YUK B DIEKTPOIIUTKE CUTHAJIBHBIM Ta3, KOTOPBIA
bukcupyercs ra3oBbIM

JatdyukoM. JlaTyuk mepenaer
CUTHAI TpEeBOTH A/uim
OTKJIFOYAET ITUTaHUE

Pucynok 17. [Tomarosas cxema paboThl
CUCTEMBI HEMPEPBIBHOTO KOHTPOJI TEMIIEPATYPHI
Ha OCHOBE TEPMOAKTUBUPYEMOM Ta30BbIICISIONIEH HAKICHKU
U CHEUAIN3UPOBAHHOIO T'a30BOT0 AaTYUKA

KpOMe TOro, TEPMOCHCTCMBI MOKHO HCIIOJB30BATH KaK CHUCTCMblI MOHUTOpPpHHIA HO)I(&pHOﬁ
OIMACHOCTH BJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO 06Hapy7KGHI/I5[ TOYCK YPE3MCPHOTO HArpeBa, 3aa0Jro ao
HaydaJia TepMI/I‘-ICCKOI\/'I ACCTPYKIHUU U30JISINHUU B MECTAX YCTAHOBKU JATYUKOB.

Pucynok (He npuBoauTcs) Pucynok (He npuBoauTCS)

Pucynok 18. [Ipumep crucTeMbl MHOTOKaHAJIbHOTO
0ECKOHTAKTHOTO TeMIepaTypPHOT0 KOHTPOJISI HAa OCHOBE
OECKOHTAaKTHBIX TUPOMETPUUECKUX TaTUYMKOB

PucyHok (He npuBoauTCS)
Pucynok 19. [Ipumep HHTENNEKTYaIbHON CHCTEMBI KOHTPOJIS

TEMIIepaTypbl BHICOKOBOJIBTHBIX KaOENbHBIX JTMHUN HA OCHOBE
pacnpeeIeHHOr0 1aTYhKa TeMIIepaTyphbl
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TennoBU3MOHHasA AMarHOCTUKa

B ocHOBe TenI0BU3MOHHOI AUAarHOCTUKHU JICKUT TEIUIOBOM METOJ] Hepa3pyLIaloiero KOHTPOJIs, T.€.
TEIUIOBU3UOHHBIC OOCIEAOBAHUS C IENbI0 BBISIBJICHUS I[0KAPOOMACHBIX YYacTKOB H  Y3JOB B
ANEKTPOOOOPYIOBAHUH U IEKTPOIMPOBOJIKE.

B kauyecTBe TEXHUYECKOTrO CpEACTBA TEIUIOBU3MOHHOW JMArHOCTHUKUA MPUMEHSETCS TEIIOBU30P.
TemnoBu30p - 3TO ONTHUKO-3JIEKTPOHHBIA H3MEPUTENbHBIM Npubop, padoraromuii B UHGpPaKpacHOM
00JIaCTH IEKTPOMArHUTHOTO CIIEKTpa.

Pucynoxk (He npuBoauTcs)

Pucynok 20. [Tpumep npoBeeHus TENI0BU3UOHHOTO
KOHTPOJIA 3JIeKTpoIKada

Kparko MeToJ TEIUIOBU3MOHHOW JHMAarHOCTUKU I10KapHOH O€30MacHOCTH 3KCIUIyaTUPYEeMOro
3JIEKTPOOOOPYOBAHUS MOXKHO ONHCATh CIEAYIOMMM 00pa3oM. Kaxaplii 00BEKT MMEEeT TeMIiepaTypy,
IIPUYEM B pa3HbIX TOYKaX OHa pa3Has. Kak npaBuiio, OTKJIOHEHNE TEMIIEPATYPHI B Ty WIH UHYIO CTOPOHY
CBHJIETEIILCTBYET O KaKOW-TO HEOAHOPOIHOCTH, nedekre. TermnoBu3op Kak BUACOKaMEpa OXBATHIBACT
BCIO MaHOpaMy OOBEKTa, BBHIBOJUT Ha HKpaH M (UKCUPYET B MaMSATH BECh CHEKTP €ro TemIeparyp,
npeoOpasys B TepMOTrpamMMmy, T.e. KapTUHKY TeMIIEpaTyp, KOTOpash HAIlOMHHAET HETaTUB LBETHON
¢dororpaduu, rae Kaxkablii OTTEHOK LIBETAa COOTBETCTBYET ONPEIEICHHOM TemMieparype.

HCOCHOPI/IMI)IMI/I NpeuMyneCTBaMu TCIIJIOBU3HUOHHOTI'O O6CJI€I[OBaHI/I$I SIBIISIIOTCS: OOBEKTUBHOCTD U
TOYHOCTBH TOJy4aeMbIX JIaHHBIX, 0€30MacHOCTh (IPUMEHSETCS OCCKOHTAaKTHBIN METOo[), He Tpedyercs
OTKJIIOUCHHE  JIEKTPOOOOpYIOBaHMA M  TOATOTOBKM pabGouero Mecta. Ilpm stoM  Meron
BBICOKOIIPOU3BOJUTENECH, K TOMY K€ OH JaeT BO3MOXXHOCTb MPAaKTUYECKH MIHOBEHHO, "C TEepBOro
B3rJIsAa", yKa3arb MecTo JeQeKTa, MpeABapUTENIbHO OINpeNeanTh cTeneHb jaedekTHocTi. Kpome aToro
METOJ OTJINYAeTCsl MPOCTOTOM JOKYMEHTUPOBAHUS JE(PEKTOB U BO3MOKHOCTBIO ONpeseieHus Ae(eKToB
Ha paHHefI CTaguu pa3BUTHUA. OH no3BOJIET C )IOCTaTO‘IHOfI CTCIICHBIO TOYHOCTH IAWArHoCTUPOBATH
COCTOSIHUE HE TOJIBKO OTKPBITBHIX 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS, TAKUX KaK KOHTAKTHBIE COCMHEHUS
B JJICKTPUYCCKHUX MHUTKAX W BBOJHBIX INHUTAaX, HO U COCTOAHHUE PO3CTOK U BI)IKJ'II-O‘-IaTCJ'IGI\/’I, KOTOPBIC
3aKpBITHI KOPITYCaMH, a TAK)XXe JIEKTPUUECKUX POBOJIOK, BBIMOJIHEHHBIX PA3IMYHBIMU CLIOCOOAMH.

Pucynok (He npuBoauTCs)

Pucynok 21. [Tpumep TepMorpamMmbl KOHTAKTHBIX COEIUHEHUI
C TEMIIEPaTypHOM IIKAION

CyTb  TEMJOBU3MOHHOM  JHAarHOCTUKM  3aKJoYyaeTcsi B OECKOHTaKTHOM  perucTpanuu
TEMIIepaTypHOTO I0JIs1 Ha MOBEPXHOCTH O0BEKTa M3MEPUTEIBHON anmapaTypoi, IOCTPOSHUH U aHaIn3e
TEPMOrpaMM C Hcmonb3oBaHueM OBM st oOHapykeHuss M kinaccudukanuu 1e()eKToB U NPUHATHS
pemenust. Hanuune nedexta mpu Takod AMArHOCTUKE XapaKTEpU3YeTCs AaHOMAIbHBIM IOBBIIICHHEM
TeMIepaTypsl B 1e(EeKTHON 30HE 10 CPAaBHEHHUIO C UCIIPABHBIMU O0JIACTAMHU.

Ycnopus )51 MOpPAA0K MMPOBCACHUA TEIIOBU3MOHHOM JANarHoCTUKH OKCILTYaTUPYyEMOT'O
3HeKTpOO60p}UIOBaHI/I$I KHWIBIX U 06H1€CTBCHHI)IX 31131{1/1171 YCTaHABJIMBAOT MECTOAUYCCKHUEC PECKOMCEHIAIINN
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[6]. Onu HampaBiaeHbl Ha MPOGUIAKTUKY IMOKAPHOM OE30MACHOCTH 3JIEKTPOOOOPYIAOBAHUS KHIIBIX U
OOIIECTBEHHBIX 3/IaHUI U MO3BOJSIOT KOHTPOJUPOBATH U OLIEHUBATH COCTOSIHME MOKapHOW OMacHOCTU
AJIEMEHTOB AJIEKTPOOOOPYOBAHMSI, KOTOPBIE PaHEee HEe MOTIHU OBITh 0OCIECIOBAaHBI, TAKMX KaK: PO3ETKH,
BBIKJTIOYATETH M D3JEKTPUUECKHUE MPOBOAKM BBHIMOIHEHHBIX Pa3IMYHBIMH CIIOCO0AMH, YTO SBJISAETCS
aKTyaJlbHBIM MOMEHTOM B 00JIaCTH OOECIeYeHHs TOXKAPHOU OE30MaCHOCTH JKHIIBIX U OOIIECTBEHHBIX
3TaHUM.

Pucynox (He mpuBOIUTCS)

Pucynox 22. [Ipumep oOHapyKeHHUS IMOXKAPOOIACHOTO pa3orpeBa
00JTOBOTO KOHTAKTHOTO COCIMHEHUS

C MOMOIIBI0 TEIUIOBM3MOHHOW IMATHOCTHKH BBISBISIOTCS KOHKPETHBIE AEe(EeKTHhIE MecTa, TIe
3a4acTyl0 JIOCTaTOYHO 3aTSHYTh, 3aUUCTUTh, 3aMEHUTh OOJITOBOE COEIMHEHHE WM NEepepaclpeleuTh
Harpy3Ky u 1eexT OyaeT yCTpaHeH.

I[OHYCKaeTCH HCIIOJIb30BaTh APYIrue METOAUKHU TEILIOBU3UOHHOMN JUAardioCTUKH, CCJIN 00J1aCTh HX
IMPUMCHCHUSA COOTBECTCTBYCT o0JracTu MPUMCHCHUA HACTOAINUX MECTOAUICCKUX peKOMeHILaHI/If/'I.

B kauecTBe KpUTEpUEB OLEHKU HOXKApHOW OE30MAaCHOCTH 3JIEKTPUYECKUX M3JEIUNA MOXKET ObITh
IIPUHATO 3HAYEHUE TEMIIEPATYpbl WM IIPEBBIIICHUS TEMIEPATYpPhl, YCTAHOBIECHHOE B CTAHAApPTax Ha
KOHKpeTHOe wuzfenue. Kpome TOro KpuTepuM OLICHKM I10KAPHOM OINACHOCTH IIPU TEIUIOBU3HMOHHOU
JMarHOCTUKE MPUBEACHBI B METOAMYECKUX PEKOMEHausIX [6].

JlnarHoctuka  AJEKTPOOOOPYIOBaHHUS  TEIUIOBBIM  METOJOM  HEpa3pylIalollero  KOHTPOJIS
(TeTUIOBU3MOHHAS JTUArHOCTHKA) JOJDKHA TMPOBOAUTHCS OpuUrazol He MeHee 2 yenoBeK. Bce wieHsl
Opurazbl JOKHBI OBITH aTTECTOBAHBI MO TEMJIOBOMY METOJY HEPa3pyIIAlOIIEero KOHTPOINsA. XOTs Obl
OIUH PaOOTHUK JOJKEH OBITh aTTeCTOBaH HEe HIKe, yeM mo Il KBaM@uKanMOHHOMY YpPOBHIO IO
TEIJIOBOMY KOHTPOJIIO B cucteMe PoctexHaazopa.

I[J'ISI IMPOBCACHUA TEIIOBU3UOHHOMN AUAarHOCTUKHU MOTYT IIPUBJICKATHECA CTOPOHHHUEC OpraHu3aluvu,
AKKpPCAUTOBAHHBIC B YCTAHOBJICHHOM INMOPAIKE HaA TEIJIOBOM MCTOA HECPA3PYyLIAOIMIECTO KOHTPOJIA.
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