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CospemeHHbIU Nodxod ¢ UHxeHepHoU Mbicnbro!

MWHUCTEPCTBO POCCUMNCKON ®EQEPALIUM NO OENAM MrPAXXOAHCKOW
OBOPOHbI, YPE3BbIYAWHbIM CUTYALIMAM U NUKBUOALIUN
NOCNEACTBUNA CTUXUNHBIX BEACTBUN

METOANYECKUE PEKOMEHOALIUU
NO OPTAHU3ALIUN NMPODUNAKTUKU NMOXAPOB OT 3JIEKTPOOBOPYJOBAHUA
B XKUNbIX N OBLLECTBEHHbIX 3AHUAX C MPUMEHEHUEM
TEXHUYECKUX CPEACTB

Mertonuka mnpenHa3HauYeHa I OPraHOB WCIIOJIHUTEIILHOW BIIACTH CyOBEKTOB Poccuiickoi
deneparyu, OpraHOB MECTHOTO CaMOYTIPABIICHUS, OPraHU3aIUii [0 PeaTH3aliy TIOJTHOMOYHIA B 00J1aCTH
MOKapHOW O€30ITaCHOCTH B JKUJIbE, COOCTBEHHUKOB (apEHIaTOPOB) UJIBIX JOMOB (KBapTHP), a TaKKe
UCIONIb30BaHUsl TeppuTopuaibHbiMu opranaMmu MYUYC Poccum B 1ensix mpaBOBOTO IMPOCBEUICHHUS U
MIPABOBOTO WH(OPMUPOBAHUS TPAXKIAH U OPTAHU3AIHA.

Hacrositiue MeTtoanueckue peKOMEHIAIIMU OMPEISSIOT OOIIME TOJOXKEHHUS MO OpraHu3aluu
POQUIAKTUKHU TT0)KAPOB OT AIEKTPOOOOPYIOBAHHS B KHIIBIX U OOIECTBEHHBIX 3JIaHUSIX C IPUMCHEHUEM
TEXHUYECKHUX CPEJICTB.

Hacrosimue meTonudeckue peKOMEHIAIMH HE SBIISIOTCS PYKOBOJCTBOM TIO MPOCKTHPOBAHUIO
AJIEKTPOYCTAHOBOK 3JIaHUH M MOHTaXY amlmapaToB JJICKTPUYECKOW 3alUTBI M JPYTUX TEXHUYCCKUX
CpeACTB.

HacTtosmme MeToanueckue peKOMEeH AU HE SBISIOTCS HOPMAaTUBHBIM IOKYMEHTOM.

Mertouka HampaBiieHa B OpPraHbl WCIOJIHUTENBHON BiacTu cyObekToB Poccuiickoit denepannn
nucbMoM MUC Poccun ot 07.04.2022 Ne 43-2004-19.

BBepeHue

Hoia uncna noxapos, npouszomeamux B Poccuiickor denepanuu OT MEKTPUIECKUX U3IAEIUN U
yCTpOfICTB B 3JaHUAX U COOPY)KGHHSIX, oT O6II.[CFO quciia no>1<ap013 B 3aHUAX U COOPY)I(GHI/ISIX OCTaCTCA
cTaOMIILHO BLICOKOM M cocTaBisaeT 0oiiee 34%.

Haubonpiee 4ucio moxapoB OT AJIEKTPOOOOPYNOBAHUS €KETOJHO MPOMCXOAUT HA OOBEKTaxX
XKujaoro cekropa. Mx monms cocraBuser mopsiaka 74% oT oOmero KOJWYecTBa IOXKApOB IO
3HeKTpOTeXHI/I‘—IeCKI/IM HpI/I'—II/IHaM.

OcHoBHast YacTh OTUOIINX JIOJICH Ha MOKapax OT NMEKTPOOOOPYTOBAHHS IPUXOAUTCS HA TIOKAPHI
B 3/IaHUAX U COOPYKEHHSIX KWIOTO cekTtopa - 94,8% or oOmiero ymcina MOTHOMIMX HA MOXKapax,
BO3HUKIIUX 10 IEKTPOTEXHUYECKUM IPUUUHAM.

Cpenu BUI0B 00BEKTOB JKUJIOTO CEKTOPa HAMOOJIBIIIEEe KOJTUYECTBO MOKAPOB OT AIEKTPOUBACIIUNA U
yCTpOfICTB CXKECTOOHO HpOI/ICXO)II/IT B OJIHOKBapTI/IpHI)IX 158 MHOFOKBapTHpHBIX KAUIIBIX 1O0Max U COCTABJISICT



o0ko0110 43% 1 33% COOTBETCTBEHHO.

B 3ganusix 1 coopyKeHHsIX 00IIECTBEHHOT'O HA3HAYEHUS JI0JISI TI0KAPOB OT AJIEKTPOOOOPYAOBaAHUS
coctaBmia 6osee 52% oT 00IIero Yrciia MokKapoB Ha JaHHBIX 00BEKTaX.

Jlonst yncna moruOImuX JIOJCH Ha MoXapax OT JIEKTPOOOOpYyAOBaHUS B OOIIECTBEHHBIX 3JaHUIX
coctaBmia 19,0% ot obmero yucna norudmuX Ha MoXkapax Ha JaHHBIX 00bEKTax.

Pacnipenenenus 3naueHui moka3areseii 00CTaHOBKH C MOXKapaMu, Mpou3onieamumMu B Poccutickoi
Oenepanun B iepron 2016 - 2021 TO0B B KUJIOM CEKTOPE U 3IaHUSIX U COOPYKEHUAX OOIIECTBEHHOTO
Ha3HA4YCHHS, HICTOYHUKOM BO3HHUKHOBEHHSI KOTOPBIX SIBIISIOCH JJIEKTPOOOOPYIOBaHME, MO CyOBEKTam
Poccutiickoit deneparuu npencraBieHbl B Tabaunax 1 u 2.

Taobmuma 1

Pacnipenenenue 3naueHuit mokaszareneld 00OCTAaHOBKH € TTO)KapaMu, TPoU30Ie My B Poccuiickoit
®denepanun B nepuos 2016 - 2021 ro10B B )KUIOM CEKTOpPE, HICTOUHUKOM BO3HUKHOBEHUS

KOTOPBIX SIBJISUIOCH 3JIEKTPOOOOPYI0BaHME, 10 cyObekTaM Poccuiickoit deaepanumn

Peirr Kox-o Homns, | Peut Horutuo Houns
. Cy0Obext PO M0KapoB, % . Cyb6bekt PO JOJIEH, %
el qelr.

1 MockoBckas 00J1acTh 16 861 7,63 1 | MockoBckas o01acTe 738 6,70

5 Pecny6nuka 8302 376 5 CaepanoBckas 417 379
bamkoprocran o0nacTh

Pecniybnuka
3 YenaOuuckas 001acThb 6728 3,04 3 382 3,47
bamkoprocTan

4 HpkyTckas o6nacTb 6 598 2,99 4 | Upkyrckas o0sacTb 358 3,25

5 JlenuHrpaackas 6 452 2,02 5 JlenuHrpaackas 349 311
o0nacTb 007acThb

6 r. MockBa 6 048 2,74 6 | KpacHosipckuii kpait 342 3,11

. . HoBocubupckas

7 KpacHosipckuii kpait 6012 2,72 7 297 2,70

o0nacTh
H

8 KpacHomapckwuii kpaid 5905 2,67 8 wreropozcrat 274 2,49

00macThb
UensOuHCcKas

9 | CepmiioBckast 00J1acTh 5693 2,58 9 272 2,47
o0nacTh

10 Camapckas 00acTb 5570 2,52 10 | PocroBckas obnacts 256 2,33




11 | PecniyOnuka Tatapcran 5400 2,44 | 11 |KpacHomapckuii Kpai 244 2,22
HoBocubupckas
12 5302 2,40 12 | TromeHckas 001acThb 233 2,12
o0nacTb
13 [Tpumopckuii kpai 5166 2,34 | 13 [Tepmckuit kpait 232 2,11
KemepoBckast 06macTsb - Kemeposckas
14 4945 2,24 | 14 230 2,09
Ky3sbacc obmacth - Ky306acc
15 Hinieropozcias 4823 | 218 | 15 | Camapckas obmacts | 222 | 2,02
obJacThb
N . Pecrrybnuka
16 AnTaiickuii kpait 4583 2,07 16 214 1,94
Tarapcran
17 | Pocrosckas obmacts | 4326 | 1,96 | 17 Caparoscias 204 | 1,85
obsacthb
18 XabapoBckuil Kpai 3990 1,81 | 18 | XabapoBckwii Kpaii 199 1,81
Cpennee no
19 | CaparoBckas 00acTh 3862 1,75 cyObeKTaM 195,7
VYpansckoro @O
20 | BopoHnexckas 001acTh 3819 1,73 19 TBepckast 00s1acTh 190 1,73
21 Tepmckuii kpaii 3751 | 1,70 | 20 | DoArorpaxckas 184 | 1,67
007acThb
22 | Boarorpaackas ob6aactb 3706 1,68 | 21 | IIpumopckuii kpaii 182 1,65
Cpennee o
23 | OpenOyprckast 00J1acTh 3652 1,65 cyOBeKTaM 179,3
[Tpusomxckoro ®O
Cpeance 110 CYObERTaM | - 5 g4 22 | Anraiickuit kpait 173 | 1,57
VYpansckoro @O
24 | 1. Cankr-IlerepOypr 3609 1,63 | 23 | KupoBckas o06nacts 173 1,57
Cpennee no
25 TroMmenckas o0y1acThb 3459 1,57 cyOBekTam 172,3
Cubupckoro @O
Cpennee o cyoObekTam 34237 24 Boponexckas 168 153
Cubupckoro ®O ’ o6acTh ’




Cpennee 1o cyoObeKkTam 3396.1 o5 OpenOyprckas 161 146
[TpuBomxckoro @O obnacthb
26 Omckas o0J1acThb 3130 1,42 26 Owmckast 00J1aCTh 156 1,42
g7 | Xawrst-Mancuickuit | o0 | g a9 | oy r. Mockga 151 | 1,37
aBT. OKpyT - IOrpa
Cpennee 1o cyobeKkTam 2884.9 08 Y amypTrckas 145 132
HenTtpansHoro ®O Pecny6iinka
28 | Bmagumupckas o01acTh 2 686 1,22 29 | ITensenckas o0macThb 142 1,29
Cpennee 110 cyobeKkTam B
Pocciickoit 2591,2 30 faaMrporat 141 | 1,28
00J1acThb
denepauun
Cpennee no
29 TBepckas 00macTh 2416 1,09 cyOBeKkTaMm 137,9
Hentpansroro @O
Cpeaiee 10 CyObEKTaM | - o 31 | Kypramckas obmacts | 130 | 1,18
IOxxHOTO ®O ' yp . ’
30 | Craspomomciuii kpaii | 2194 | 009 | 32 | /Apxamreickas 130 | 1,18
001aCTh
B
31 | Kypranckas obmacts | 2126 | 0,96 | 33 JloroAciat 130 | 1,18
00J1aCcThb
32 | Tlemsenckas obnacts | 2075 | 0,94 | 34 | lOBropoAcKas 130 | 1,18
001aCTh
Cpennee 1o
33 Kuposckas o6mactsb 2 057 0,93 cy61>ev1< Tan 129,2
Poccwuiickoit
denepanun
34 | VYiuapsHOBCKasg 001acTh 2038 0,92 35 | TambOoBckas o0acTh 125 1,14
35 Yamyprckas 5012 091 | 36 Pecry6mmka Caxa 122 111
Pecrry0Onuka (AxyTus)
36 3abaiikanbCkuii Kpait 2 006 0,91 37 | 3abaiikanbCcKuii kpai 121 1,10
Cpeaniee no cybrexTam 1920,8 38 | PecnyOmuka Bypsitust 121 1,10

Cesepo-3amagnoro ®O




Uysanickas

37 Tam0Oo0BcKast 00acThb 1917 0,87 39 PecmyGnuka - 119 1,08
Yysamus
38 | MBanoBckast 001acTb 1903 0,86 | 40 | r. Canxrt-IlerepOypr 117 1,06
g9 | FPecnybmika Caxa 1881 | 085 | 41 | Kamywckas obmacts | 112 | 1,02
(AxyTus)
40 | Jlumenkas obnacts 1807 | 0,82 | 42 ¥ BARORCKAS 111 | 1,01
001acTh
Cpennee no
41 Tynbckas 06yacTh 1801 0,81 cyobekTam FOxxHOTO 110,5
(O]0)
42 AMypckast 0051aCTh 1754 0,79 43 | Psasanckas 001acThb 110 1,00
Cpennee no
43 bpsiHckas obmacTh 1736 0,79 cyonrekram CeBepo- 101,0
3anagHoro ®O
Cpemnee o cyonexram 1734,2 44 Tynbsckas 001acTh 100 0,91
JHanbaeBoctounoro @O
44 | Berroponckas obmacts | 1730 | 078 | 45 | rcTPaxaicka 100 | 0,91
00J1acTh
Cpennee o
45 ApxaHrenbckas 1714 0.78 cyOBeKTaMm 86,7
obacTb JlanpHEBOCTOYHOTO
O]0)
46 Pecrry6nmuka Kpeim 1713 0,78 | 46 | Jlunmerkas 00J1acTh 86 0,78
47 | Pecmybmuka Bypsitus 1701 0,77 | 47 | Awmypckas o0nacTb 84 0,76
XanTel-MaHcHuicKui
48 | MypmaHckast 001acTh 1 668 0,75 48 81 0,74
aBT. oKpyT - IOrpa
b
49 | Bonoronckas obmacts | 1664 | 0,75 | 49 earopoacKal 81 0,74
001acTh
50 Yynsarckas 1636 074 | 50 CTaBponoilLCKnH 80 0.73
Pecny6niuka - UyBammus Kpau
51 Psi3anckast 00acThb 1519 0,69 | 51 Kypckas ob6mactb 80 0,73




Pecmy6nuka

52 | SlpocnaBckast 06JacTh 1474 0,67 52 79 0,72
MopnaoBus
53 | ActpaxaHckasi 001acTh 1468 0,66 53 | IBaHoBcKast 00J1acTh 78 0,71
54 Kaiyxckas o6actb 1463 0,66 54 bpsickas obnactb 77 0,70
55 Kypckas o6mactb 1435 0,65 | 55 | Pecnybauka Kpbim 76 0,69
56 Tomckas 061acTe 1422 0,64 56 Pecniy6nmka Komu 74 0,67
57 | HoBropoackas o6yactb 1413 0,64 57 | OpnoBckas 001acTh 72 0,65
58 | Pecniybnmka MopaoBus 1362 0,62 | 58 |Pecnybnuka Kapenus 70 0,64
59 | Pecny6nuka [larectan 1332 0,60 59 | IlckoBckas 001acTh 69 0,63
s
60 | PecryGumika Kapennss | 1307 | 0,59 | 60 poCHABCRAL 68 0,62
00J1aCTh
61 CMouieHckas 001acThb 1 304 0,59 61 Tomckas o6nacTe 67 0,61
62 PecniyOnuka Xakacust 1226 0,55 62 | CmoreHcKas 001acThb 63 0,57
63 IIckoBckas o0iacThb 1204 0,54 63 |Pecrybnmuka Xakacus 60 0,55
64 | Pecniy6mixa Komu 1149 | 052 | 64 Pecnymg‘f Mapmit | 5, 0,47
65 | Yeuenckas Pecriy6muka| 1103 | 0,50 | 65 Caxammncias 43 0,39
001aCTh
66 | Caxammmckas obmacts | 1088 | 0,49 | 66 Koctpomcicas 43 0,39
00J1aCcThb
SImano-Henenkuit
67 OproBckast 001acTh 1050 0,48 67 41 0,37
aBT. OKPYT
. Pecrrybnuka
68 | PecmyOnuka Mapwuii On 1 006 0,46 68 31 0,28
Jarectan
69 | Kocrpomckas obmacts | 960 043 | g | Kammmumrpaickas 27 0,25
001acTh
Cpennee o cyobekTam
Cesepo-Kakasckoro 899,4 70 KamuaTckuii kpait 27 0,25

0l0)




Kanununrpanckas

EBpelickas aBr.

70 870 0,39 71 25 0,23
00J1aCcThb 00J1aCTh
71 | Kadapuno-batkapeiai | 7, 035 | 72 | Pecny6uuka Thiza 23 0,21
Pecny6nuka
SImano-Henenkwii aBT Cpensee no
72 . L; | 737 0,33 cyGpextam Cesepo- | 20,4
Py Kasxkazckoro @O
Mypmanckas
73 PecriyOnnka TriBa 569 0,26 73 20 0,18
001aCTh
. . Maraganckas
74 Kamuarckuii kpait 514 0,23 74 20 0,18
00J1aCTh
75 Pecrrybnuka Apirest 500 0,23 75 | Pecmybnuka Anraii 17 0,15
Kabapauno-
76 | EBpeiickas aBT. 00J1aCTh 495 0,22 76 bankapckas 16 0,15
Pecriybnuka
77 PecniyGnuka Anrait 450 0,20 77 r. CeBacToIoin 12 0,11
PecniyOninka CeBepHast
78 434 0,20 78 | PecniyOnuka Appires 10 0,09
Ocetust - Anmanus
q 5 )
79 | Marananckas obmacts | 406 0,18 | 79 YROTCIHH 48T 10 0,09
OKpyT
80 r. CeBacTomnon 367 0,17 | 80 Hererickas 6 0,05
Pecrrybnuka
81 PecnyGnmka 983 013 | 81 PecryGnuka 5 0.05
WHrymerns WNHrymerns
Pecrrybnuka
82 | PecniybOnmka Kanmbikust 268 0,12 82 | Cesepnas Ocetus - 4 0,04
Ananus
83 KapauaeBo-Uepkecckas 179 008 | 83 PecmyGnmka 5 0,02
Pecmy6nmka Kanmpixus
84 Heneuxuii aBT. OKpyT 79 0,04 84 | Henerkuii aBT. OKpyT 2 0,02




85

UyKOTCKUM aBT. OKPYT

75

0,03 | 85

Kapauaeso-
Yepkecckast
PecryGmnuka

0,01

Ta0mnuua 2

Pacnipenenenne 3naueHuit mokasareneid 00CTAaHOBKH C TIOKapaMu, IPOU3oIeAIMME B Poccuiickoi
®enepanuu B nepuo 2016 - 2021 ro1oB B 31aHHUIX, COOPYKEHHUAX OOIIECTBEHHOTO HA3HAUCHUS,

HMCTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SBIISTIOCH AJIEKTPOOOOPYyNOBaHUE, IO cyObekTaMm Poccuiickoit

denepauun
Koi-Bo IToruoio
Peiit Hons, | Ped . | Homs,
. CyObekt PO M0>KapoB, % - CyOnext PO JOJIEH, %
ell. YelL.
1 r. Mocksa 1682 8,99 1 r. Mocksa 12 14,12
2 MockoBckasg 00J1acTh 895 478 2 | Mockosckas o0iiacTh 10 11,76
3 r. Cankt-IlerepOypr 724 3,87 3 [Tpumopckuii kpai 7 8,24
4 Kpacuomapckwuii kpait 599 3,20 4 | 1. Cankr-IlerepOypr 5 5,88
PecnyGmmka
5 559 2,99 5 HpxkyTtckas ob6nacts 5 5,88
bamkoprocran
6 Kpacnosipckuii kpaii 545 2,91 6 Owmckast o6macTb 5 5,88
A
7 HpxkyTtckas o6nacthb 545 2,91 7 CTpaxamcKai 4 471
001acTh
S -H i
8 TprMopeKHii kpait 520 | 2,78 | 8 MaTo-HICHEIIHH 3 3,53
aBT. OKPYT
9 YensOuackas 001acThb 509 2,72 9 Pecriy6nuka TriBa 3 3,53
10 XabapoBckuii Kpaii 503 2,69 | 10 | KpacHosipckuii kpaii 2 2,35
YensOnuckas
11 | HoBocubupckas 061acThb 442 2,36 11 2 2,35
00J1aCcTh
HoBocuOupckas
12 Camapckas o0mactb 399 2,13 12 2 2,35
001acTh




13 PocroBckast o0nacth 367 1,96 13 | PocroBckas o0macThb 2 2,35
14 | PecnyOnuka Tarapctan 343 1,83 | 14 |CaparoBckas 00acTh 2 2,35
15 XaHTeI-MaHCHIICKUH aBT. 313 167 15 Hwxeropoackas 5 2.35
okpyr - FOrpa 00J1aCTh
Cpennee no
16 CapatoBckas 00J1acTh 309 1,65 cyOBeKTaM 1,8
Cubupckoro ®O
Cpennee no
17 Omckas o0J1acTh 294 1,57 cyObekTam 1,6
HentpansHoro ®O
PecnyGiinka
18 | Hmxkeropopckas o0macthb 292 1,56 16 1 1,18
bamkoprocTtan
KemepoBckas obmacth - . .
19 291 1,56 17 | XabapoBckuii kpai 1 1,18
Ky3zbacc
20 | Boarorpazackas o0imacts 283 1,51 18 | Camapckas 001acTh 1 1,18
Cpennee 1o cyObeKTam Bonrorpaackas
Cubupckoro ®O 2817 19 o0acTh 1 118
21 AnTaiickuiil kpait 270 1,44 20 AnTaiickuiil kpait 1 1,18
22 [Tepmckuit kpaii 268 1,43 | 21 ITepmckuit kpaii 1 1,18
Cpennee no cyObeKTam Cpensee no
P ;[ aJ'ILCKOZO O 262,7 cyOBeKTaM 1,0
P VYpansckoro @O
23 Boponexckas o01acTb 260 1,39 22 Boponesxcrkas 1 1,18
001aCcTh
Cpennee o cyObeKTam Cpenmee no
e Y 253,7 cyonektam FOxHOro 1,0
Hentpansroro ®O
[0]0)
24 TroMmenckas o0y1acThb 242 1,29 Cpenee no 1,0
cyonektam PO
25 PecnyOnmka Kpbeim 241 1,29 | 23 CBepaoncias 1 1,18

o0JacTe




Cpennee o cyObeKTaM

IpuBosmKcKoro OO 230,1 24 | Awmypckas o0nacTh 1 1,18
26 PecyGmmka Caxa 227 1,21 | 25 TBepckast 065acTh 1 1,18
(AxyTus)
Cpennee 1o cyObeKTaM Bonoroackas
FOxHoro ®O 222,6 26 00acTb ! 118
Cpennee o cyobekTaMm 2187 97 YabsHOBCKas 1 118
PO 00J1aCcThb
27 | CeepanoBckas 001acTh 216 1,15 28 beroponckas 1 1,18
00J1acTh
28 Pecrrybnuka Jlarectan 211 1,13 29 | Tam0OoBcKkas obacTh 1 1,18
29 CTaBponoyibCKUil Kpai 210 1,12 30 Psasanckas oOiacts 1 1,18
30 | OpenOyprckas o61acTh 207 1,11 | 31 | Pecmyb6muka Komu 1 1,18
31 | 3aGaiikanbckuii kpaii 190 | 1,02 | 32 Koctpoucias 1 1,18
00J1aCcTh
Cpennee 1o cyOobeKkTaM
186,3 33 r. CeBacTomoiab 1 1,18
JHanpaeBocTouHoro @O
Pecrrybnuka
32 | Apxanrenbckas 001acTh 185 0,99 34 1 1,18
Nurymerus
Cpennee no
33 SImano-Henenkuii aBT. 182 0,07 cyObeKkTam 0.8
OKpyT JlanbHEBOCTOYHOTO
®O0
Cpennee no
34 Tomckast 001acThb 180 0,96 cyonrekram CeBepo- 0,6
3amaguoro ©O
Cpennee o
35 | Jlenunrpazackas o0macthb 177 0,95 cyObekTam 0,6
ITpuBomxckoro @O
Cpennee o
36 Amypckas obmacTb 171 0,91 cyobexram Cesepo- 0,1

Kaskasckoro @O




Cpennee o cyObeKTaM

Cepepo-3amazoro GO 164,6 35 | KpacHomapckwii kpait
PecnyGiinka
37 | ActpaxaHckas 00J1acTb 159 0,85 | 36
Tarapcran
X -M HCKUT
38 TBepckas 06macTh 154 0,82 37 AHTR-VIAHCHHCKHIH
aBT. okpyT - IOrpa
39 Kuposckas obmacts 153 0,82 38 Kemeposcias
obmacth - Ky306acc
40 Pecriybnuka Bypsitust 153 0,82 | 39 | TromeHckas 001aCTh
41 | Ynamyprckas Pecnybnuka 152 0,81 | 40 | PecnyGnuka Kpeim
42 Bosoroackas o61acts 147 0,79 41 PecryOmua Caxa
(AxyTus)
Pecniybnuka
43 | Brmagumupckasi 00J1acTh 147 0,79 | 42
Harectan
44 MypmaHckas 001acTb 146 0,78 43 CTaBpOHOJ}BCKHH
Kpaii
OpenoOyprckas
45 Apocnasckas 001acTh 145 0,78 44
o0racTb
46 bpsinckas o0nactb 139 0,74 | 45 | 3alaiikanbckuii Kpai
47 VesHOBCKas 001acTh 138 0,74 | 46 Apxanrebcias
o0racTb
48 [Tensenckast 061acTh 135 0,72 | 47 Tomckast o6macThb
49 benropoackas o6macte 134 0,72 48 JlenuHrpascKas
o0racTb
50 | Yeuenckas PecryOanka 127 0,68 | 49 | Kuposckas o6nacTb
51 | CaxanuHcKas 00IacTh 124 0,66 | 50 |Pecny6muka bypstus
52 TamOoBcKast 001acTh 123 0,66 51 Y AMypTCKas

PecnyOnuka




Brnagumupckas

53 Psa3aunckas oOiacts 118 0,63 52
o0racTb
54 Uysamickas PecriyOnuka 116 062 | 53 MypmaHckas
- YyBamus o0macTh
55 Tynbckast 067acTh 115 0,61 54 #pocascras
o0racTb
56 Kypranckas obnactb 114 0,61 | 55 | bpsHckas 06macTh
Cpeanee no cybexram 109,4 56 | Ilenzenckast 00acTb
Cesepo-Kagkaszckoro @O ’
YeueHnckas
57 Pecrry6nuka Kapenus 107 0,57 | 57
PecniyOnuka
58 PecniyOnuka Xakacust 105 0,56 58 CaxamuHexas
o0racTtb
Uysamckas
59 Jnmenkas odacts 103 0,55 59 Pecrrybnmka -
Uysammns
60 Pecriy6nuka Komu 101 0,54 | 60 | Tynbckas 061acTb
61 OpioBckast 001acTh 98 0,52 | 61 | Kypranckas o06nactb
62 Pecrry6nuka TriBa 97 0,52 | 62 |Pecnybnmka Kapenus
63 CMmoneHckast 061acTb 96 0,51 | 63 |Pecnybnuka Xakacus
64 Kabapmuno-bancapexas 96 0,51 64 JIunenkas o061acThb
Pecniybnuka
65 HBanoBckasg o0acTe 95 0,51 65 | OpioBckas 001acTh
66 | Kocrpomckas o6nacTb 95 0,51 | 66 |Cwmonenckas 061acTb
KaGapauno-
67 Kypckas o6nactb 94 0,50 | 67 bankapckas
PecniybOnuka
68 Kanuunsrpanckas 92 0,49 68 | BaHoBCKas obiacTh

o0JacTe




Pecny6nuka CeBepHast

69 Oceritst - Afamis 80 0,43 | 69 Kypckas o6mactp
K
70 | PecryGmixa Mapuit S 76 0,41 | 7o | THHHTPadcKad
00J1aCcThb
PecryGmnuka
71 Kayxckas o6actb 74 0,40 | 71 | Cesepnas Ocerus -
Amanns
P 0 Mapuii
72 | Pecny6amka MopmoBust 74 0,40 72 ecny H?ﬁ? apiH
73 r. CeBacTomomnb 66 0,35 73 | Kamyxckas o6iactb
Pecniybnuka
74 | Hosropoackas o0xacth 62 033 | 74
Mopnosus
H
75 Kamuarckuii kpait 58 0,31 75 oproposciad
00J1aCcTh
76 [IckoBckast 001acTh 54 0,29 | 76 | Kamuarckmii kpaii
77 PecnyOmnuka Anrait 48 0,26 77 | Tlckosckas oOiacTh
78 PecriyOnuka Anpires 44 0,24 | 78 | PecnybOnuka Anraii
79 Marananckas 00J1acTb 44 0,24 79 | Pecrrybnuka Appirest
o Marananckas
80 | EBpeiickas aBT. 06nacthb 41 0,22 80
0051acTh
Espeti .
81 | Pecriybnuka Marymeruns 31 0,17 | 81 Bpetieitat ast
00J1aCTh
Pecrrybnuka
82 | Pecmy6nuka Kanmbikus 22 0,12 82
Kanmbikus
q I .
83 | UykoTckwii aBT. OKpyT 18 0,10 | 83 YROTCIHH 88T
OKpyT
84 Henenknii aBT. OKpyT 16 0,09 | 84 |Heneukuii aBT. OKpyT
KapauaeBo-Uepkecckas Kapataeso-
85 P P 11 0,06 | 85 Yepkecckas

PecnyOnnka

PecnyOnuka




C YUCTOM HUHTCHCHUBHOI'O POCTAa SHCProOBOOPYKCHHOCTHU HACCIICHHA, KUJIBIX U O6H.[CCTB€HHI>IX
31aHUM, TEHACHIHUS MO KOJMYECTBY ''AJIEKTPOTEXHUUECKUX' MOXKApPOB, OYEBUAHO, COXPAHUTCA MPHU
CYILIECTBYIOIIEM MOJIOKEHUHU TOKapHON MPOMUIAKTHKU JIEKTPOYCTAHOBOK.

B nacrosiiee BpeMst CI0XKHIACh CUTYaIHs, KOT/Ia 3JIEKTPO000pyT0BaHKE 1O OOJIBIIEH YaCTH HUKEM
HE 00CITY>)KHBAETCSI C TOYKHU 3PEHHSI €r0 NOXKApHOU MPOPUIAKTHKH. DIEKTPUKH Ha 00BEKTAX 3aHUMAIOTCS
ero 00CITy>KUBAaHHEM WM PEMOHTOM, KOTJ]a YTO-TO BBIXOJUT U3 CTPOsi. B 3TOH CBSA3M, OTHUM M3 OCHOBHBIX
BOIPOCOB SIBJIAETCS] OpraHU3alMs CUCTEMAaTHUECKON MPO(MUIAKTUKY [IOKAPOB OT JIEKTPOOOOPYAOBAHUS
KHWJIBIX U OOIIECTBEHHBIX 3JaHUH C IPUMEHEHHEM TEXHUYECKUX CPEICTB.

B cootBetcTBuM co craThelt 4 Texnudeckoro pernamenTta TamosxkeHHOro coto3a "O 6e3omacHoCTH
HU3KoBONBTHOTO oOopynoBanus" (TP TC 004/2011), Hu3KOBOJIBTHOE OOOPYAOBAaHHE IOJKHO OBITH
pa3paboTaHO M HM3TOTOBJIIEHO TaKUM 00pa3oM, YTOObI NpU MPUMEHEHHHM €ro IO Ha3HAYCHHIO |
BBIMIOJIHEHUH TPEOOBaHMI K MOHTaXy, OSKCIUTyaTanud (UCIOJNB30BAHUIO), XPAHEHUIO, IEPEBO3KE
(TpaHCIIOPTHPOBAHUIO) U TEXHUYECKOMY 00CITY>KUBAHHUIO 3TO 000pY0BaHUE 00ECIIEUnBaJIO: OTCYTCTBHE
HE/IOIMYCTUMOI'0 PUCKAa BOZHUKHOBEHUS MOBBIILIEHHBIX TEMIEPATyp, JyTOBBIX Pa3psI0B UM U3JIy4EHUH,
KOTOpbIE MOT'YT IPUBECTH K TIIOSBJICHHUIO OMNACHOCTEH, OTCYTCTBHE HEIOIYCTUMOIO pHCKa IpHU
neperpys3Kkax, aBapHUMHBIX pPEXHMMax M OTKa3aX, BbI3bIBAEMBIX BIUSHUEM BHEIIHUX M BHYTPEHHUX
BO3ACHCTBYOMUX (hakTopoB. Takke B JAHHOM CTaThe yCTAHOBIEHO, YTO HU3KOBOJILTHOE 00OPYI0BaHUE
JOJDKHO OBITh Pa3pabOTaHO W HM3TOTOBIICHO TaKUM 00pa3oM, 4TOOBI OHO HE SBISUIOCH MCTOYHHUKOM
BO3HUKHOBEHUS T10Kapa B HOPMAJIbHBIX M aBAPUHHBIX YCIOBHUAX PaOOTHI.

B OonpmMHCTBE ciy4aeB, IIOCIE€ MOHTaXxa, »JJICKTPOOOOpPYHOBAaHME HE IIOJBEPraerTcs
NpoWIAKTUYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTDOJIIO, OOCIY>KUBAaHHIO M  PEMOHTHO-
npeaynpeaAuTCIbHBIM MCPOIIPUATHUAM. OIIHaKO CO BpPCMCHEM C HHM IPOHUCXOIAAT OTPULIATCIIBHBIC
W3MEHEHHS. YXYAUICHWE COCTOSHHUS DJEKTPOOOOPYAOBAaHHUS TNPUBOJUT K HEPAIHOHAIBHOMY
HUCITIOJIB30BAHUIO 3J'I€KTpI/I‘~I€CKOI\/JI OHCPIvMHU W IMOBBINICHUIO YPOBHA HO)KapHOf/’I OIIaCHOCTH, a, 3HA4uT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIIOICHUSI.

B cootBerctBumM ¢ PDenepanbHbiM 3akoHOM OT 21 nexabps 1994 r. Ne 69-®d3 "O noxxapHoit
6e3onmacHOCTH", MPOQHUIAKTUKA I0XKAapOB - COBOKYNHOCTb NPEBEHTHUBHBIX MeEp, HAIMPABICHHBIX Ha
UCKJIIOYEHHE BO3MOXXHOCTH BO3HUKHOBEHUS MOKAPOB U OTPAaHUYEHHUE UX MOCIEICTBUM.

[Ton cucremoil TpPOGUIAKTUKK TMOXKAPHOU OE30MACHOCTH DJIEKTPOOOOPYAOBAHUS JKUJBIX U
OOIIECTBEHHBIX 3[JaHII TOHUMAIOTCA PETYJISIPHBIE, BBIMOIHIEMbIE MO 3aJJaHHON MporpaMme HabIoIeHUS
3a DKCILTyaTHPYEMbIM AJIEKTPOOOOPYT0BaHUEM, TIO3BOJISIONINE OMPEACIIATH €r0 (aKTUIECKOE COCTOSIHHE,
MPOUCXOSAIINE B HEM IMPOLIECCHl U MPOTHO3UPOBATh U3MEHEHUE COCTOSHMS MO BIUSHUEM PA3THYHBIX
¢daktopoB. Takue HaOIIOIeHUST HEOOXOIUMBI, B TIEPBYIO OU€PE/b, IS AIEKTPOOOOPY10BaHUS 0OBEKTOB
C MAacCOBBIM NPEObIBAHUEM JIIOJIEH.

HomapHaﬂ 0e30IMacCHOCTL  OOBEKTOB pa3in4HOTO HAa3HAUCHUA B 3HAYUTENIBLHON CTEIECHU
OIPEACIIACTCA COCTOSAHUCM DKCIUTYAaTUPYCMOT'O 3J'ICKTpOO60p}II[OBaHI/IH H DJICKTPOYCTAaHOBOK.

OCHOBHBIM HaIlpaBJIEHHEM B OOECHEYEHUU TMOKApHOM Oe30MacHOCTU AKCILTyaTHPYEMOTo
AIEKTPOOOOPYAOBAHUS SIBISIETCS] MAKCUMAaJIbHO BO3MOJKHOE CHIDKCHHE BEPOSTHOCTH BO3HUKHOBEHHS
Mo’kapa OT JIEKTPOYCTAHOBOK B LIEJIOM M OT OTJEJIbHBIX AIEKTPUUECKUX U3IETHH.

Tam, rae ecTb KOHTAKTHBIE COEIMHEHUS B 3JIEKTPOCETAX, MPOLECC OKUCICHUS METATIMYECKHUX
MOBEPXHOCTEH 3JIEKTPOKOHTAKTOB U IMOSIBIIEHUS 1e(eKTOB HeMpepbiBeH. be3 mocTarounoil TexHn4eckoi
OCHAIlEHHOCTH W MOJTOTOBJIEHHOIO IIEpCOHaNa B OOJNBIIMHCTBE CIy4aeB HEUCIPABHOCTU
JIEKTPOOOOPYIOBAHNS MOKHO OOHApyXKMThb TOJIBKO [0 XapakTEpPHOMY 3amaxy WId OOyIJIeHHOU
ANEKTPOU3OJIALINH, UTO XapaKTEPHO ISl aBapUHHBIX 1€(DEKTOB yKe Ha T0KapOOIMaCHOM CTauu.

Bo3HukHOBEHHE ,Z[C(beKTOB QJICKTPHUICCKUX Lemnei u 3J'IeKTp0060py,Z[OBaHI/I}I - 3TO €CTECTBECHHBIN



MPOILIECC, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMH.

B nacrosimiee BpeMsi TOSBUIMCH HOBBIE TEXHUYECKUE CPEACTBA, IMO3BOJISIIOLIME BBIBECTU
npo(UIAKTUKY I0KAPOB OT DIEKTPOOOOPYIOBAHUSA B KWIBIX M OOLIECTBEHHBIX 3[aHUSX Ha HOBBIN
YPOBEHb.

K 00ciyXuBaHUIO 3JCKTPOYCTAHOBOK JIOMYCKAIOTCS KBAJTU(HUIIMPOBAHHBIC CICIUAIUCTHI,
UMEIOIIME TPYIIy IO 3JIeKTpoOe3onacHocTH He Huxke III, MmoaTBep ACHHYH COOTBETCTBYIOLIMM
yJIOCTOBEPEHHEM.

O0cieioBaHNE 3JIEKTPOYCTAHOBOK JOJDKHO MPOM3BOJUTHCS COBMECTHO C KBAIM(HUIIMPOBAHHBIM
MePCOHATIOM AIIEKTPOTEXHUYECKOTO X03s1iCTBa, OTBETCTBCHHBIM 3a 00CITyKHBaHHE
ANEKTPOOOOPYIOBAHUS 3TAHMSL.

1. ObnacTb NpuMeHeHus

Hactosmme Meroanueckue peKOMEHIAIMU OINPEAESIOT OOILIUe MOJOXKEHUS MO OpraHu3aluu
PO HUIAKTHKH TIOKAPOB OT IEKTPOOOOPYAOBAHUS B KUIIBIX U OOIIECTBEHHBIX 3IaHUSIX C IPUMECHEHUEM
TEXHUYECKUX CPEACTB.

Hacrosamue metoanyeckne peKOMEHJaluu peJHa3HAuYeHbI 111 OPraHOB UCIIOJHUTEIBLHOM BIIACTH
cyobekToB Poccuiickoit denepannu, OpraHoB MECTHOTO CaMOYTIPaBJIEHUs], OpraHU3alui 110 peanu3aliu
MIOJTHOMOYUI B 00J1aCTH MOKAPHOM O€30I1aCHOCTH, a TAKXKe COOCTBEHHUKOB (apEHAATOPOB) KHUIIBIX JOMOB
(kBapTHp).

OcCHOBHBIMHU 3a/layaMHM OPIaHOB HCIIOJIHUTENbHOM BiacTu cyObekToB Poccuiickoit ®denepanumy,
OpPraHOB MECTHOT'O CaMOYIPaBJIEHMs, OpraHU3alMii, Ha pelIeHHe KOTOPbIX HarpaBiieHa NMpodUIaKTHKa
MOKapoOB B XKHJIbE, SBISAIOTCS OOyueHHE HAaceJIeHHs MepaM II0KapHOM 0e30MacHOCTH, OCHOBAaM
[0’Kapo0e30MacHOro IMOBEJACHMs, a Takke HH(POPMHPOBAHUE HACEJIEHUs O Mepax IOKapHOM
0€30MacHOCTH.

Hacrosiiue Meronnyeckue pekOMEHAAMHM MOTYT OBITh NMPUMEHEHBl COOCTBEHHHKAaMHU JOMOB
(kBapTHp) W apeHJaTopaMu IOMEIIEHUN ISl MPOBEICHUS CaMOCTOSITEIbHOM MMEPBUYHON OIIEHKHU
COCTOSIHUS TIOKapHON 0€30IaCHOCTH HKCILTYaTUPYEMOT0 3JIEKTPOOOOPYA0BAHMUS.

B nacrosmux Meroauueckux peKOMEeHIalMsIX MOJ TEXHUYECKUMHU CpelCTBaMU MpOoUIaKTUKU
II0’KapOB TOHMMAKOTCS aIlllapaThl 3alUThl JJIEKTPUYECKUX IENei, TEIUIOBU3MOHHAs JUArHOCTHKA,
TEPMOMHANKATOPHI U TEPMOCHUCTEMBI.

Hacrosmue meronuueckue peKOMEHIALMU HE SABIAIOTCA PYKOBOACTBOM IIO IIPOEKTHUPOBAHUIO
JIEKTPOYCTAHOBOK 3/IaHUM M MOHTAXKY alnaparoB 3JEKTPUYECKOM 3allUThl M JPYTMX TEXHHUYECKHX
CPEICTB.

IIpoexkTpoBaHUE M MOHTaX 3JIEKTPOYCTAHOBOK 3/IaHUN JIOJKEH IPOBOAMUTHCS B COOTBETCTBUU C
JENCTBYIOIMMU HOPMaTUBHBIMU JJOKYMEHTaMHU.

HaCTOSIH_[I/Ie METOANYCCKUEC PCKOMECHIAIMN HE ABJIAIOTCA HOPMATHBHBIM JOKYMCHTOM.

2. OCHOBHbIe aNEeKTPOTEeXHUYECKUEe NPUYNHbI NOXapoB
OT 3neKTpoobopyaoBaHUs

[Toxxapuast 6e30macHOCTh OOBEKTOB PA3IMYHOTO HAa3HAYEHUS, B TOM UHCIE KWIBIX U
OOIICCTBEHHBIX 3JaHUH B 3HAYMTEIHHOW CTEIEHH OIPEACIICTCS COCTOSHUEM JKCILIYyaTHPYEeMOTro
ANEKTPOOOOPYIOBAHUS U IJIEKTPOYCTAHOBOK.



3HaHUE TEXHUYECKUX MPUYUH TOXKAPOB OT HIIEKTPOYCTAaHOBOK II03BOJIAET OPraHU30BaTh
3P HEKTUBHYIO CHCTEMY MOKAaPHO-TIPO(YUIAKTUYECKUX MEPOTIPUATHH.

K npuurHaM nokapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:
- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka dJeKTPUUECKHX IeTei;

- 00oJIBIIIOE IEPEXOTHOE COMPOTUBIICHHUE;

- ICKPEHHUE;

- JIIEKTpUYECKas Ayra;

- [IEpEHAMPSKEHHUE IJIEKTPUUECKOM CEeTH.

Kpome TOro, HeoOXoIuMO YUYUTHIBATH, YTO IMEPEHANPSIKEHUE JJIEKTPUUYECKONH CeTH, OOJbIIoe
MEPEXO/IHOE COIMPOTUBIEHUE M TEperpy3ka Iend MOXKET IPUBECTH K KOPOTKOMY 3aMBIKaHUIO,
BO3HUKHOBEHUIO 3JICKTPHUYECKOM JYTH, © HA000POT, KOPOTKOE 3aMBIKaHHE MOKET ITPUBECTH K MEPETPY3KE
AIIEKTPUUYECKON CETH, K MCKPEHHIO, 0OPA30BAHUIO JIEKTPUUYECKON TYTH, K MEPEeXoay IIEKTPHUECKOTO
TOKA Ha METAJUTMYECKHUE 3a3€MJICHHbIC KOHCTPYKIIUU U T. 1. [3].

To €CTh, OJJHU aBapPIfIHBIe PCKUMBI, MOTYT IIEPEXOANUTH B APYTUC 0oJiee ommacHble OTHOCHTEIBLHO
BO3MOXHOCTH BO3ZHUKHOBCHUS ITIOKAPOB.

KopoTkoe 3aMblikaHue

Cpenu nmpu4HH MOXKaPOB IEKTPOTEXHUUYECKOTO XapaKTepa KOPOTKOE 3aMbIKAHHE SIBJISIETCSI CAMBIM
pacipoCTpaHEHHBIM, XOTS HEPEIKO OHO MOXET OBITh U CIEACTBHEM KaKOW-THOO APYroil aBapuiHOM
CUTYalllH B JEKTPUYECKOMN LEIH.

KopoTkoe 3aMbIkaHue B 3JI€KTPUYECCKUX LIEISIX MOKET BOSHUKHYTH B PE3YJIbTaTE 3aMbIKAaHHUS MEXKITY
(a30BBIM U HYJIEBBIM IIPOBOJHUKAMH, 3aMBIKaHUs (pa30BOTO MPOBOAHKKA Ha "3eMiro" [3].

NuapivMu CJIOBaMH, KOPOTKOC 3aMBIKAHUEC BO3HHUKACT MPH COCANMHCHUUN DJICKTPUICCKUX IMPOBOOAOB C
HapyHIeHHOfl HSOJ’IHL{HGIX, COIMPUKOCHOBCHUNU IPOBOAOB C MCTAJUNIMYCCKUMU  3a3CMJICHHBIMU
KOHCTPYKOUAMU 3JaHUA | COOPYKCHUH, IIONMaJaHUN Ha OTOJICHHBIC IIPpOBOAa ITOCTOPOHHUX
MCTAJUIMYCCKUX MPCIMETOB, HpO6OC O6yFJ’I€HHOI>i nin HapymeHHoﬁ 300U MPOBOAOB U APYTUX
SJICKTPOYCTAaHOBOYHBIX 1510507058

HpI/I KOPOTKOM 3aMBIKAHUMW MTIHOBCHHO MHOTOKPATHO YBCIWYHUBACTCA CHJIa TOKa B MLCIIH,
MPOUCXOAUT 3HAYUTCIIbHOC BBIJICJICHUEC TCILJIA, 3HAYUTCIIBHO BO3PACTACT TEMIICPATYpPa TOKOIIPOBOAAIIUX
KUJI, YTO MPUBOAUT K PACIUIABJICHUIO HM30JAOUN JBJICKTPUUYCCKUX IIPOBOAOB U Kabeneir u ee
nocjaeayronmeMy BOCINIAMCHCHUIO. KOpOTKOC 3aMbIKAHHUC, KaK IIPABUJIO, COIPOBOXKAACTCA XJIOIIKOM,
paciuiaBJICHUEM MCETalllla IIPOBOJHUKOB U BBI6pOCOM PACKaJICHHBIX YaCTULl K3 30HBI KOPOTKOI'O
3aMbIKaHUS € TOCIICAYOIIHUM BOCINIAMCHCHUCM OKPYIKAOMIUX MMPEAMCETOB.

Haubonee pacripocTpaHeHHbIE IPUUUHBI, IO KOTOPHIM MOXKET MPOU30MTH KOPOTKOE 3aMbIKaHUE B
KBapTUpE, JOME, OOIIECTBEHHBIX 3aHUIX - 3TO MOBPEKIACHIE N30IAIMH. [ToBpexaeHne 30N Jaiie
BCEro MPOMCXOJUT B MECTaX, IJie MpoBoja meperudarorcs. Takke K MOBPEKIACHUIO U3OJSIIIHA MOXKET
MIPUBECTH NIEPEKPYyIUBAHKE TIPOBOJIOB, CTHOaHKE MMPOBOIOB MO/ OCTPHIM YTIIOM, TOBPEXKICHUE H3OISAIIUU
MPOBOJIOB TPHU TPOBEIACHHH PEMOHTHBIX paboT [4]. M3onsiuio MOTYT TOBPEAWTHh TPBI3YHBI WIIA
JIOMAIllHAE KWUBOTHBIC. Ellle o/lHa TpWYMHAa KOPOTKUX 3aMBIKAHHWI - TIEPETpPeB M, KaK CJECACTBUE,
paspylieHre U30JISIUH.

VicTouyHnKaMu 3aKUTaHUs TIPU KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBISIThCS pacKajJeHHbIE (TOpsIue)
YaCTHUIIBI ¥ KaIlJIi MeTaJUla MPU PacTIaBICHUH B aBApUHHBIX pEXKUMaX KU MTPOBOIOB (kabemneit) wiu npu
pa3pylIeHUH IEKTPOIIpHUOOPOB.



Meperpyska anekTpu4ecKux cetemn

CoBpeMeHHbIE KBApTUPBl U JIOMa HACHIIICHBI MHOXXECTBOM 3JIEKTPUUYECKHUX HpuOOpoB. YacToit
IIPUYMHON BOSHUKHOBEHHS MT0’KAPOB SIBIIAECTCA MEPErpy3Ka dIEKTPOCETEN.

Heperpy:ncoﬁ Ha3bIBACTCA TaKOC ABJICHHUC, IIPU KOTOPOM B BHGKTqueCKOﬁ CE€TH BO3HHUKAIOT
TOKOBBIC HArpy3KH, NPCBbIIIAOIHNEC JJIUTCIbHO JOITYCTUMBIC.

HawnGosiee vacToii NMPUYMHOM, BBI3BIBAIOIICH IMEPErpy3Ky dJICKTPUUYECKUX IENeH B JKWIBIX M
OOIIECTBEHHBIX 3/1aHUSX, SIBJISIETCS BKIIOUEHHUE B SJICKTPUUECKYIO CETh HE IIPEIyCMOTPEHHBIX pacieToM
MOIIHBIX MOTpPEOUTENeH 3JIEKTPOIHEPTUN WM BKJIIOYEHHE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX
pruOOPOB OOJIBIION MOITHOCTH OJJHOBPEMEHHO.

B pesynbrare neperpy3ku mpoBojia HArpeBarOTCs, BBIACISETCS O0IBIIOE KOJTUYECTBO TEILIa, MOTYT
TUTABUTHCS KBl IPOBOJIOB - 3TO MOKET CTaTh MPUYUHON KOPOTKOTO 3aMbIKaHUS, BOSHUKAIOT UCKPHI U
Kak clieJIcTBUE mmoxap [5].

Bonblwoe nepexoaHoe conpoTuBrieHne (NNOXon KOHTaKT)

Bonbiioe nepexo1HOE CONPOTUBIIEHUE - 3TO CONPOTHUBIICHUE YUaCTKA JIEKTPUUECKOM LIETIH B MECTE
COCIMHEHHS OTACJIbHBIX OJEMEHTOB (MecTa COCAMHEHHUsI TMPOBOJOB, IMOJACOCIUHEHUS UX K
AJIEKTPONPUEMHHUKAM, KOHTAKTHBIM 3JIEMEHTaM M T.11.) B KOTOPBIX, IPY HEMIPABUILHOM UX HCIIOJIHEHHH,
COMPOTHUBIICHUE BHIIIE MO CPABHEHHUIO C COMPOTHUBIICHHEM SJIEKTPUUYECKOMN IIEMU /10 3TUX YYaCTKOB U
nociue Hux [3].

HauOonee uacto OojblliMe IEepexXOAHbIE CONPOTUBICHHUS BO3HUKAIOT B MECTAax COEAMHEHUS
IIPOBOZIOB MEXIYy COOOHM, KOrja BMECTO MaWKH, CBapKH, ONPECCOBKU WM 3aXKUMOB I0J OOJTHI
MPUMEHSIOTCS] CKPYTKH IPOBOIOB (OCOOCHHO OIacHa CKPYTKa MPOBOJIOB C ATFOMHUHHUEBBIMH U METHBIMH
KHWJIaMH), B MECTaxX MOJIKJIFOUEHUS IIPOBOJIOB K anrnapaTam 0e3 CrelMalIbHbIX 32KUMOB U HAKOHEUHUKOB,
B BBIKJIIOUATENSIX, LITENCEIbHBIX pa3zbeMax (pPO3€TKaX, BWJIKAX) Ha KOHTAKTHBIX D3JIEMEHTAaX IpHU
CHIDKEHHUU TPUJIAraeMbIX AJI BKIJIIOUEHUS YCWIMM, HEJAOBKIIIOYEHUS, NMOATOPaHUS U T.NI., B MeECTax
KOHTAKTOB, BBIITOJIHEHHBIX C TOMOIIBIO Pe3b0OBBIX COEUHEHUH B 3JEKTPOOOOPYIOBAaHUH, B KOTOPOM B
nporiecce paboThl MPOU30LLIO OcaabIeHne KOHTAKTa.

HCHOCpeﬂCTBeHHHM HCTOYHUKOM 3BaXXUIr'aHud B OTOM ClIydac MOIyT OBITH: DJIECMEHTHI
QJICKTPOYCTAaHOBOK, HArp€ThIC 10 BBICOKOH TEMIICPATYPhbI TCIIJIOM, BBIJACJICHHBIM 3JICKTPUYCCKUM TOKOM
B MECTE OOJIBIIIOTO MEPEXOAHOT0 COIMMPOTUBJICHUA,; 3JICKTPUICCKUEC UCKPBI NI YaCTUIBI pACIIJIABJICHHOI'O
W HaKaJICHHOI'O MCTaJllla, BOBHUKAKIIUE B MCCTC "moxoro" QJICKTPHUYCCKOI'O KOHTAKTA.

Kpome Ttoro, 06oibiioe mepexoaHOe COMPOTHUBICHHUE MOXKET ObITh NMPUYMHON BO3HUKHOBEHUS
KOPOTKOTO 3aMbIKaHHSI.

UckpeHue (ayroson npobomn)

Hckpenue (ayroBoil mpo0oii) B 3JIEKTPOYCTAaHOBKAX - 3TO BECbMa PAaCHpPOCTPAHEHHOE SBICHHE U
MPOUCXOJIUT KaK MPU HOPMaJbHOW paboTe OTAETbHBIX MOTpeOUTEeNel 3JIEKTPUUECKON PHEpruu, yarie
BCEro MpHOOPOB MMEIOIIUX KOJUIEKTOPHBIM 3JEKTPOJBUTAaTENb MPU HEIUIOTHOM IPHJIETaHUM K HHUM
IIETOK, TaK W B aBapuHHOM pexuMe paldoThl BIIEKTPONPUOOPOB, B MeECTaX HEKAYECTBEHHOTO
MIPUCOEANHEHUS IPOBOJIOB K MOTPEOUTEINISM 3JIEKTPUUECKOI IHEPTHH, IPU COTIPUKOCHOBEHUHU OTAETbHBIX
Y4aCTKOB ITPOBOJIOB MEXAY COOOM MITH C 3a3€MJIEHHBIMH KOHCTPYKIMSIMU U T.1. [3].

[Tpr MCKpeHUM MPOUCXOAUT 00pa3oBaHHE HCTOUYHUKOB 3a)KUTaHUS, OO0JaJaloIIMX SHEprued u
TEMIIEPATYPOH JOCTATOYHBIX JUUISl BOCIITIAMEHEHHSI MHOTUX TOPIOUMX BEIECTB U MaTEpHAJIOB.

HckpoBoii pa3psii MOKET 00pa30BbIBaTHCS MPU U3JIOME KUJIbI Kabelsd M3-3a YCTaJIOCTH MeTasuia,
pa3pbiBa NpPOBOJAHMKA IPU UYPE3MEPHOM pACTSHKEHMM Kalens, Ju00 MpU TMOBPEKICHUU KUIIbI



MOCTOPOHHUM TpeAMETOM. B MOBpeXACHHON XKuile BO3ZHUKAET MaJblid 3a30p, MPOOUBAEMbIil pabounM
HaNpsDKEHUEM, IMO3TOMY TOK IO TaKOMy KaOelio MpoJaoJDKaeT MpPOTEKaTh, W OCTaeTcs OJIM30K K
HOMUHAJIBbHOMY 3HAa4eHHUIO. B 3a30pe BO3HHMKAET AyroBOW pas3psil, CONPOBOKIAAIOIIUNCI HHTCHCUBHBIM
BBIJIEJICHUEM TEIlIa, YTO IPUBOJIUT K JAJBHEHIIEMY pa3pyLIEHUIO H30JSILUK KaOessl U €ro BO3TOPaHUIo.

AnekTpuyeckas ayra

Onektpudeckasi ayra o0pasyercsi B pe3ysbTaTeé yCTOWYHMBOTO 3JIEKTPUYECKOTO paspsaa MEXIY
ABYMSI METAITTMYECKUMH SJIEMEHTAMHU 3JIEKTPUYECKOH YCTaHOBKH, MMEIOIIMMHU pa3Hble MOTeHIMAIb. B
ANIEKTPUYECKON JIyre MPOMCXOAUT HMHTCHCHBHAS HOHM3ALMS Ta30BOTO IPOMEXYTKA, IUIABICHHUE H
ropenune meraiia. Kpome Toro, mpoMCXOIUT MHTEHCHBHOE Pa3OpBI3TUBAHHME PACIUIABICHHBIX YaCTHIL
MeTajula, UMEIOMIMX OOJBIION 3amac TEeIIOBOM SHEPruu, KOTOpHIE IMOMajasi Ha FOPIOYHE MaTepualbl,
MOTYT 3aKeub UX. DJIEKTPUUECKas yra UMEET 04eHb BbICOKYI0 TemnepaTypy (1500 - 4000 °C) u moxer
BOCIJIAMEHUTh MPAKTUYECKU JI000H TOpIoYMii MaTepuall, CONpPHKACcasCh ¢ HUM HEMOCPEICTBEHHO, a
TaK)Ke TOCPEICTBOM JIyYHCTON TEIUIOTHI.

VYceroiuuBas 3J€KTpUYecKas Jyra HMHOIZAA MOJKET BO3HUKATh B 3JIeKTpornpoBoaax. llpu
AIIEKTPUUYECKON JTyre MO ILEMsM MPOTEKAI0T TOKM KOPOTKOTO 3ambikaHus. [losTomy mpu oOpasoBanuu
AJEKTPUYECKON IyTH B aBaApUITHOM PEXHUME B JIEKTPUUECKOH 1IeNH BOSHUKAIOT BTOPUYHbIE (I0OOOYHBIE)
SIBJIGHUS, XapaKTEPHbIE JIJI1 KOPOTKOTO 3aMblkaHMs. B ciyuasx, HEe IpeayCMOTPEHHBIX HOPMalbHbIM
PEKMMOM  IKCIUTyaTallUd 3JIEKTPOYCTAHOBOK, BO3HMKHOBEHME DJJIEKTPUYECKOM Iyrd 4Yalle BCEro
MPOUCXOAUT IIPU KOPOTKOM 3aMbIKaHUH [3].

ﬂepeHanmeeHMe B SﬂeKTpM‘IeCKOIZ uenum

[lepenarnpsikeHHE MOKET BO3HUKATh: IPU KOPOTKUX 3aMbIKaHMSIX; IPU MOMAJaHUU "BBICOKOro"
HaIpPsDKEHUS HA HU3KOBOJIBTHBIE CETH; IPU T'PO30BBIX pa3psaaax; MEKTPOMarHUTHON UHIYKIUU U Jp.

[ToxxapHast OMAacHOCTh MEPEHAIPSDKEHHs, B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBHUH, MOXKET
NPOSIBJIATECS B CIEAYIOLIEM: TIOBBIIIEHUH BEPOSTHOCTH BO3HUKHOBEHHS KOPOTKOTO 3aMbIKaHMS;
YBETMYEHUN TOKOBOW HAarpy3Kd Ha OTHEJIbHBIX YYacTKax OJJIEKTPUUYECKOW IIeMH M BO3MOXKHOCTH
BO3HUKHOBEHUS NEPErpy3KH; MOBBIIIECHUH TEIJIOBBIICIECHUS B 3JIEKTPOHATrPEBATENIBHBIX YCTPOUCTBAX;
MOBBILIEHUH BEPOSITHOCTH BO3SHUKHOBEHHS aBapUNHBIX PEKUMOB B 3JIeKTponprdopax [3].

HenpaBunbHasa 3kcnnyaTtauusi, KOHCTPYKTUBHble HeAQOCTaTKM U HEUCNpPaBHOCTU
aneKkTpousgenun

[ToxxapHasi 6€30MaCHOCTh ANEKTPUUYECKUX MPUOOPOB HaMpaBlieHa Ha OOecreueHue MpaKTHIeCKOi
HEBO3MOXXHOCTH 3aropaHus, Kak CamMoro W3JeNus, TaK M OKPYXKAlolled ero cpeabl, 4To JOJHKHO
o0ecrneunBaThCs KOHCTPYKIHEH JIeKTponproopa, BBIOOPOM KOMILIEKTYIONINX U3/ICTHI U MaTepUaloB C
TEMIIEPATYPHBIMU XapaKTEPUCTHKAMHU, COOTBETCTBYIOIIMMH TEIUIOBOMY peXHMY padoThl. [lpu sTom
XapaKTePUCTHKAMHU  TI0)KapOo0e30IMacHOCTH SIBJIIETCS COOTBETCTBHE TEMIIEpaTyphl Ha OCHOBHBIX
DJICMCHTAaxX SHGKTpI/I‘—IeCKOFO HpI/I60pa I[OHYCTI/IMI)IM 3HA4YCHHUAM, KaK B pa60qu, Tak U B aBapHﬁHOM
pexumMe ero paboThl.

Bo3HHKHOBEHHE TIOXKApoOB OT JJEKTPUUECKUX MPHOOPOB MOXKET OBITh  0OYCIOBJIECHO:
KOHCTPYKTUBHBIMH  HEJOCTaTKaMH, HapyIICHHMEM [MpaBWI  OKCIUTyaTallid; HEKa4yeCTBEHHBIM
SHEprocHa0KeHueM (Pe3KUMHU KOJeOaHUAMU HAIPSHKEHUS B DJIEKTPUUECKON CETH, YTO MOXKET MPUBECTH
K BO3HUKHOBEHHIO aBAPUHUHBIX PEKUMOB).

OCHOBHBIMH TPUYMHAMHU BO3HUKHOBEHHS TOXAPOB OT JJIEKTPUUYECKUX W3ACTHH SIBISIFOTCS:
KOpPOTKOE 3aMblKaHHe B MpHOOpax M IIHypax MUTaHUS, OONBIIOEe TEPEXOJHOE COMPOTHBICHUE,



Meperpys3ka, HMCKpeHWE, HapyIIeHHE TEeIJIOBOTO pPEKMMa pPadoThl 3IeKTpornpudopa (yXyAlIeHHBINA
TEIUIOOTBOJT), HETMOCPEICTBEHHOE COMPUKOCHOBEHHE HATPETHIX IMOBEPXHOCTEH SJIEKTPONPHOOPOB C
TOPIOYMMH  MaTepHallaMd;  BO3JCHCTBHE  TEIUIOBOTO  M3IMy4YeHHs  mpubopa  (Hampumep,
ANIEKTPOOOOTpeBaTeNisi) Ha TOPIOYME MAaTEPHAalbl, BBUICT PACKAJICHHBIX YacTHUIl, O0Opa30BaBIIUXCA B
pe3yJibTaTe aBapuiHOro pexxkuma [3].

3. OpraHusaumsa npocrnakTukKu noxapos

3.1. O6wue nonoxeHus

Opranuzanys npopUIAKTHKHE MOKAPOB OT IKCILTYaTUPYEMOT0 AIEKTPOOOOPyI0OBaHUS HAXOTUTCS B
KOMIICTEHIIMH JIMIa, WM YMPaBIAIONICH KOMIIAHWH, OTBETCTBEHHBIX 3a OOECIEYCHHE IOKaAPHOM
0€e301acHOCTH Ha 0OBEKTE 3aIIUTHI, €CIIM HHOE HE ONPEJEIICHO PYKOBOAUTEIEM OPraHU3aLUH.

B coorBercTBuM C [15] OTBETCTBEHHBINH NOJDKEH HMMETh: TEXHMUYECKHE IACIIOPTa OCHOBHOIO
AJIEKTPOOOOPYIOBaHUSA, KYPHAJIBl ydeTa »dIIEKTPOOOOPYIOBAHUS C TIEPEUUCICHHEM OCHOBHOTO
AJIEKTPOOOOPYIOBAHUS U C yKa3aHHEM €ro TEXHWYECKHUX JAaHHBIX, MHCTPYKIMH IO IKCIUTyaTallid U
TEXHUYECKHE TIacropTa 3aBOAOB-MU3TOTOBUTENEH, cepTU(UKATHl Ha OOOpPYJOBaHWE W MaTEpHAJIbI,
noJyIeXaue 00s3aTenbHON cepTUUKAIINH, TIPOTOKOIBI U aKTHl UCIBITAHUNA M U3MEPEHUH, PEMOHTa U
TEXHUYECKOI0  OOCHyKMBaHMs ~ OOOpylOBaHMSA, OKypHal  Je(peKTOB W  HENOJaJ0K  Ha
3JIEKTPOOOOPY/IOBAHNH, TPOU3BOJCTBEHHBIE MHCTPYKLHMM [0 HKCIUTyaTalMd 3JIEKTPOYCTaHOBOK,
MHCTPYKIMHU IO MOKAPHOH 0€30I1aCHOCTH, MHCTPYKIMHU IO MPEAOTBPAILECHUIO U JMKBUAALUU aBapuil.
Bce wuHCcTpykuum paspabarbiBaroTCs C y4E€TOM BHUJIOB BBINOJHSAEMBIX pPA0OT M yTBEPXKIAKOTCS
pykoBoguTenieM opraHuzanuu. [opsiok XxpaHeHus JOKYMEHTAllMM YCTaHaBJIMBAETCS PYKOBOIUTEIEM
OpraHu3alyy.

JlokyMeHTanus A0KHA IepecMaTpuBarbest He peke | pasa B 3 rona.

Bce u3MeHeHus B 3JEKTPOYCTaHOBKAaX, BBINOJHEHHBIE B IPOIECCE SKCIUTyaTallUW, JOJIKHBI
CBOEBPEMEHHO OTPa)KaTbCsA HA CXEMAX M YEPTEKAX 3a MOANKUCHI0 OTBETCTBEHHOIO 32 JIEKTPOXO03AMCTBO
C YKa3aHHeM €ro JOJHKHOCTHU U JIaThl BHECEHUS U3MEHEHUS.

CooTBeTCTBHE AIIEKTPUUYECKUX CXeM (PaKTHUECKUM SKCIUTyaTallMOHHBIM JTOJDKHO MPOBEPSTHCA HE
pexe 1 pa3a B 2 roza.

B cootBerctBuM ¢ [15] mpoBepka yCTpONCTB 3alIUTHOIO OTKJIIOYEHUs MPOU3BOAUTCSA HE pexe 1
pa3a B KBapTall.

Jlia npyrux anmnapaToB 3alllUThl pEKOMEHAYETCS IPOBOUTH MPOBEPKY HE pexke 1 pa3a B KBapTall.

[TpoBepKy COCTOSITHUSI TEPMOMHAMKATOPOB M TEPMOCHCTEM PEKOMEHAYETCS MPOBOAUTH 1 pa3 B
KBapTall.

TennoBU3HMOHHYIO TUArHOCTHKY 3JIEKTPOOOOPY0BaHUS PEKOMEH IyeTCsl TPOBOAUTH HE pexe 1 pasa
B IOJI.

PekoMenayercss mNpoBOAUTH BHEIMJIAHOBOE MNPOQUIAKTUYECKOE OOCIEeI0BaHUE OTAEIbHBIX
3JIEMEHTOB 3JIEKTPOOOOPYAOBAHUS MOCIIE KAKJOT0 UX PEMOHTA HJIM 3aMEHBI.

PexkoMenayercs nepe npoBeieHueM 04epPEeTHOTO WU BHEIJIAHOBOTO 00CIIeI0BaHuUSI 03HAKOMUTHCS
C JAHHBIMU MPENbIAYIIET0 00CIe0BaHMs. JTO MO3BOIUT MPOCIEIUTh JUHAMUKY MOXApHON OMacHOCTH
AJIEKTPOOOOPYIOBAHUS U CBOEBPEMEHHO IIPEIOTBPATUTH MOKAPOOIIACHYIO CUTYAIHIO.

Henocpencreenno npopHIAKTHIECKUN OCMOTp 3JIEKTPOOOOPYIOBAHUS IIPOBOJUT
KBAJM(HUIIMPOBAHHBINA CIIEUATUCT OOCITY)KUBAIOLIEH OpraHu3alliil COBMECTHO C OTBETCTBEHHBIM 3a
MOXKapHYIO MPO(UIAKTUKY Ha O0OBEKTE.



Bce omepamum ¢ 2nekTpooOOpyZOBaHHMEM (MOHTaXK allaparoB AJIEKTPHUECKOW 3aIlIMTHI,
TEPMOHMHIUKATOPOB, TEPMOCUCTEM, NPOPHIAKTHYECKOE OOCITYKMBaHHUE, PEMOHT, 3aMEHA) JOJIKHbI
MIPOBOJIUTH KBATM(HUIIMPOBAHHBIE CIIEHUAINCTHI 00CITY>KUBAIOIIEH OpraHU3aIHiH.

3.2. MNpodmnakTtnyeckne meponpuaTuaA

K npodmiaktiaeckuM MEepOTpHUATHAM 0 MPEAYIPEKIACHUIO TOXKAPOB OT HIIEKTPOOOOPYIOBAHUS
KHUJIBIX U OOIIECTBEHHBIX 3[JaHUN CIIEAYET OTHECTH:

- nepﬂozmqecm/lﬁ KOHTPOJIb COCTOSIHUS U pa6OTOCHOCO6HOCTI/I alrrapaToB 3allUThI BHGKTqueCKOﬁ

ceTH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U IIEPUOANYECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHHE TEPMOCUCTEM;

- NEpUOANICCKOC IMPOBCACHUC TEIJIOBU3NOHHOU JUArHOCTUKU OKCILTYaTHPYCMOI'O
AIEKTPOOOOPYTOBAHUS;

- KOHTPOJb  COCTOSHUS ~ HCHOJBb3YEMBIX  3JIEKTPOIPUOOPOB,  3JIEKTPONPOBOAKH U
3JIEKTPOYCTAHOBOYHBIX M3/1ETHH.

Cnenyer OTMETUTbH, 4YTO Meped MEPBUYHOW YCTAHOBKOM TEPMOMHAMKATOPOB HA 3JIEMEHTHI
ANIEKTPOOOOPYIOBAaHUS HEOOXOJUMO COOCTBEHHHKY JIEKTPOYCTAaHOBKM WJIM 3KCIUTyaTHPYIOIIEH
OpraHu3anuu pa3padoTaTb NMPOEKT MOHTaka TEPMOMHIMKATOPOB C yKa3aHHEM TOYEK MX MOHTaXa U
THUIIOB.

[TpoexkT MOHTa)ka TEPMOUHAUKATOPOB JTOJIKEH OBITh BKJIIOUEH B [IEPEUEHb OCHOBHOW TEXHUUECKOMN
JOKYMEHTALUU 3AIIHAIIAEMOH JIEKTPOYCTAaHOBKH.

[Ipu mocneayromeM NPOBEICHUHM PEMOHTHBIX pabOT C 3aMEHONW TEPMOMHJIUKATOPOB JIOJIKHO
OCYILECTBISATh B COOTBETCTBUHU C TPEOOBAHUSAMH, pa3pabOTaHHOI'O MMPOEKTAa MOHTAXA.

YCTaHOBKY TEpPMOMHAMKATOPOB JOJDKEH MPOU3BOAUTH IEpCOHAJ, AOMYIIEHHBIM K paboTe B
NEHCTBYIOIMX 3JEKTPOYCTAHOBKAX, MMEIOMIUNA HEOoOXOIuMble 3HAHHWSA W HABBIKM MOHTaXxa
TEPMOUHIUKATOPOB.

MoHTaX TepMOMHIUKATOPOB, CIEAYeT MPOU3BOJIUTH HA OTKIIOUYEHHOM JJIEKTPOOOOPYHIOBAHUU
(HampuMep, BBIBEJICHHOM B PEMOHT, MPU TEPUOJUYECKOM WM BHEIUIAHOBOM TEXHHUYECKOM
o0CITyKMBaHUU U T.[1.) ¢ coOmoaenremM [IpaBuit mo oxpane Tpy/ia npu 3KCITyaTaluy 3JIeKTPOyCTaHOBOK.

TepMOUHAMKATOPBI, MPEUMYIECTBEHHO, CIEAyeT pa3MellaTh Ha KOHTAKTHBIX COCIMHCHUSAX WU
KOHTAKTaxX pPAacCHpeeIUTEeIbHBIX YCTPOKMCTB; JOMYCTHMO pa3MEIICHHE Ha KOpIycax HEKOTOpPOTro
AJIEKTPOOOOPYIOBAHNS, & TAKKE UHBIX AIIEMEHTAX JICKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MemaTh TaK, 4YTOObl OHM OBUIM XOPOIIO BHJHBI IpPHU
BU3yaJbHOM KOHTpOJIE COCTOSHHSI TMOXAPHOH 0€30MacHOCTH 3JIEKTPOOOOPYAOBaHUS, B YaCTHOCTH,
TEPMOMHIUKATOPHBIC HAKJICHKH CJCIyeT pa3MmeliaTh TaKUM 00pa3oM, YTOObI TEPMOWHIUKATOPHBIC
METKH TEMIIEPaTypHOW IIKaJbl OBUIM XOPOIIO BHIHBI TPU MPOBEACHUH BHU3YaJbHOTO OCMOTpA
ANEKTPOOOOPYTOBAHUSI.

[Ipu pazmenieHnn TEPMOMHIUKATOPOB CIIEAYET N30eraTh KOHTAKTa UX IIOBEPXHOCTH C DJIEMEHTAMHU,
KOTOPBIE CITOCOOHBI BBI3BATh UX MOBPEXKICHNUE B PE3YIbTATE MEXAHHYECKOTO BO3ICHCTBHUS.

[Tepen MOHTaXOM TEPMOMHAUKATOPHBIX HAKIIEEK, HEOOXOAUMO MPOU3BECTH UX BHEIIHUU OCMOTP
Ha MPeIMET OTCYTCTBUS MOBPEXKACHUN. TepMOMHANKATOPHBIC METKU TEMIIEPATYPHOHN HIKAIBI HAKJICHKU
HC JOJDKHBI UMCTh OTMETOK JOCTHIKCHHA Ha3HAUCHHLBIX TECMIICPATYP (He JOJI2KHO OBITH N3MEHEHUS IBE€Ta
METOK).



Hanecenue TCPMOHNHIUKATOPOB HGO6XOI[I/IMO MMPOU3BOJUTL B COOTBCTCTBHUU C PIHCprKI.[HGfI 1o
OKCILTyaTaluu TCPMOUHANUKATOPA.

B npornecce MoHTa)a He JOIMyCKaeTCs:

- MEXaHMUYECKOE MOBPEXKIEHNE TEPMOMHANKATOPHON HAKIEUKY;

- HAaHECEHHME TEPMOMHJMKATOPOB HA 3JEMEHThl 3JEKTPOOOOPYAOBaHMS, HAXOISIIUECS IO
HanpsKeHUEM;

- pa3MeIIeHHEe TEPMOUHANKATOPOB B HEIIOCPEICTBEHHOM OJIM30CTH OT HArpeBaTeNbHBIX TPHOOPOB.

B xypHane yka3bIBaeTCsl MECTO HaHECEHUs TEPMOUHAMKATOPA, MpeJiesl CpabaThIBaHUs, UCXOAHOE
COCTOsIHUE (L[BET, I'PaJAyUpOBKa M T.I1.), laTa HAHECEHUS, CPOK UCIIOIb30BAHUS WIIU J1aTy 3aMEHBI.

CocToslHME  TEpPMOMHJIMKATOPOB  CIEAYET  MPOBEPATh IYTEM  BU3YAIBHOI'O  OCMOTpa
3JIEKTPOOOOPYIOBaHUS C COONIOACHNEM TpeOOBaHM MpPaBUJ OXpaHbl TpyJa (B MEPUOJ BBITOTHEHHS
IJIaHOBLIX, BHCIIJIAHOBBIX OCMOTPOB, B IICPUO/I BBIIIOJIHCHUA PEMOHTHBIX pa60T).

[lepponu4HOCTE  OCMOTpa  3JIEKTPOOOOPYNOBaHMS,  3AIIMIICHHOIO  TEPMOMHIUKATOpPaMH,
yCTaHaBJIMBAETCS OPraHU3aLMOHHO-PACTIOPAIUTEIbHBIM JOKYMEHTOM COOCTBEHHHKA 3JIEKTPOYCTaHOBKHI
WJIM DKCIUTYyaTUPYIOIIEH OpraHu3aluei.

[lpn mpoBeneHMM BH3YaJbHOTO OCMOTpa 0C000€ BHHUMAaHHE CJIEAYeT YJICNIATh OTCYTCTBHIO
MEXaHUYECKUX MOBPEXKIEHUH TEPMOMHIMKATOPOB, MX OTKJICHBAHUIO WIIK OTCIIABAaHUIO, CPAaOaTHIBAHHIO
TEPMOMHIUKATOPHBIX METOK.

OcHoBaHMeM [UIsi BbIBOJA OOOPYZOBAaHHMS B PEMOHT SBJISETCS NPEBBIIIEHUE TEMIIEPATypbl
3JIEMEHTOB 3JIEKTPOOOOPYAOBAHHUS.

[TpodunakTuyeckue MEpONpUATUS TIPEICTABICHbI B Ta0uIIe 3.



[Ipodunaktuyeckue MeponpusTUs

Tabmuma 3

Texunueckue
CpeacTBa

[TpodunakTuyeckoe MEpONpUsTHE Pexomennyemas

NEpUOANIHOCTD

JleiicTBust mpu 0OHAPYKEHUHU HEUCIIPABHOCTH

ABTOMaTH4ecKue
BBIKJIFOYATENN

He nomxHO  OBITH
W3MEHEHUsA I(BE€Ta U

CIIENOB

BusyanbHsiit
nedopmaru
OILJIABJIEHUS

OCMOTp. 1 pa3 B kBapTan
KopIyca,

W30JSIIUM  TTPOBOJIOB,
neperpena 1IBETA)

[IpoBepka COOTBETCTBHSI IapaMETpPOB armapara,

(u3MeHeHus KOHTAKTOB.

yKa3aHHOH B MapKUpPOBKE napaMmerpam
ANEKTPUYECKOM CETH IO HANpPSDKEHUI0 U TOKY.

[TpoBepka paboTOCTIOCOOHOCTH.

[Ipu  oOHapyxeHUH
3aMeHy arrmapara

HCUCIIPABHOCTH IIPONU3BECTU

VYcrpolicTBa 3K ThI
muddepeHraIbHOT
0 TOKa

He
N3MCHCHUA

BusyanbHslii OBITh
nedopmaru

OIlNIaBJICHUA

OCMOTD. JIOJKHO 1 pa3 B kBapTan
KopIIyca,

U300

nBeTa W
CIIEZIOB
KOHTAKTOB.

IIPOBOJIOB,
neperpena 1[BETA)
ITpoBepka COOTBETCTBHSI MapaMeTpOB ammapara,

(M3MeHeHHs

yKa3aHHON B MapKHUpPOBKE napameTpam
ANEKTPUYECKOW CETH M0 HANPSHKEHHIO,
i depeHnaIbHOMY ITpoBepka
paboTOCIOCOOHOCTH ¢ MOMOIIbI0 KHONKK "Tect".

TOKY,
TOKY.

[Ipn nHaxatmm Ha kHOmKy "Tect" ycTpoHCTBO
JOJDKHO CpaboTaTh.

[Ipn oOHapyxeHUU HEUCIIPaBHOCTU IMPOU3BECTH

3aMEHYy yCTPOMCTBA

VYcerpolicTBa 3alUTh
OT JYyTOBOTO Mpobost
(ucKpeHus)

He nomxHO  OBITH
W3MEHEHUs ILBeTa |
CJIENOB

BusyanbHblii
nedopmauu
OILJIaBJICHHUS

OCMOTP. 1 pa3 B xBapTaiu
KopIyca,

H30JIAINH IMpoOBOOOB,

IIpu  obHapyxeHUU
3aMeHy yCTpOHCTBa

HCHUCIIPAaBHOCTU IMPOU3BECTU




neperpeBa  (M3MEHEHHS  I[BeTAa)  KOHTAKTOB.
IIpoBepka COOTBETCTBHUS IapaMETPOB armapara,
yKa3aHHON B MapKUpPOBKE napaMmerpam
ANEKTPUYECKOM CEeTH 10 HaNpsHKEHUIO,
[IpoBepka pabOTOCHIOCOOHOCTH C  MOMOIIBIO

kHonky "Tect" wWIM mOpW MOMOUIM TECTOBOTO

TOKY.

YCTPOMCTBA, BXOJAILIETO B KOMIUIEKT IIOCTaBKH.
IIpu nHaxatum Ha kHoOmKy "Tect" ycTpoilcTBO
JO0DKHO cpaboTarh. [Ipu BKIIOYEHHUH TECTOBOTO
YCTpOMCTBA B  PO3ETKY  3allMIIAEMOU

YCTPOMCTBO JAOKHO CpabOTaTh.

[eITH

VYcerpolicTBa 3K ThI
OT TMepEeHaIPsKEHUS

He
N3MCHCHUA

BusyanbHblii OBITh
nedopmaru

OIlNIaBJICHUA

OCMOTp. JIOIKHO
KopIryca,

A30JISIIUHA

BeTa U
IPOBOJIOB,
neperpesa 1[BETA)
IIpoBepka COOTBETCTBUS MapaMeTPOB ammapara,

CJIEZIOB
(u3MeHeHus KOHTAaKTOB.

YKa3aHHOU B MapKHPOBKE napameTpam

SHGKTpI/I‘{eCKOﬁ CCTHU I10 HAIIPSAXKCHUTIO, TOKY.

1 pa3 B kBapTai

[Ipu oOHapyXeHUU HEUCIIPaBHOCTU IMPOU3BECTH

3aMEHYy yCTPOMCTBA

TepmounaukaTopsl | Busyanbnbiii ocmotp. OtcyrcTBUe MexaHuuyeckux | 1 pa3 B kBaprtan |[Ipu oOHapyXKeHMM MEXaHUYECKUX MOBPEXKICHUN WIH
nospexacHuil. IIpoBepka CpOKOB 3KCIUTyaTaluu UCTEYCHUS CPOKA DJKCIUIyaTallud IIPOU3BECTU 3aMEHY
TEPMOUHIUKATOPOB B COOTBETCTBUU c TepMOMHAMKATOpa. B cilyqae wu3MeHeHHMs 1BeTa
NOKyMeHTanueil  usrotoBurens.  OrcyTcTBHE TEPMOMHANKATOPAIIPOU3BECTH JICUCTBUSA 10 DPa3leiy
W3MEHEHUS [IBETA TEPMOUHANKATOPOB. 4.3 HacTOANIMX METOOUYECKAX PEKOMEHAALINH.

Tepmocucremsl Busyanpueiii ocmotp. OTcyTcTBUe MexaHndeckux | 1 pa3 B kBaptan |llpu oOHapyXeHHH MeXaHMYECKHX MOBPEXKICHUHN Min

MOBpEXKJIeHUN  aaTuukoB. [IpoBepka  CpoOkKOB

OKCILTyaTaluu  AJaT4YUMKOB B  COOTBETCTBUU C

)IOKYMGHTaHHeﬁ HU3TOTOBUTCIIA. OTCYTCTBI/I@

W3MEHEHUS 1[BETa OIUIaBJICHUH, ne(opmaliuu.

HUCTCUYCHHUA CPOKa OKCITyaTaluu IIPOU3BECTU 3aMCHY
JaTYHUKOB.




TenmoBusnoHHas
IMarHOCTHKA

[Ipon3BecT  TEIUIOBU3MOHHYKO  JIMATHOCTHKY
JKCIUTyaTUPYEMOT0  3JIEKTPOOOOpYyIOBaHUS B
COOTBETCTBUHU C [6] WM Apyroil arrecTOBaHHOM
METOJIUKOM TEIJIOBU3MOHHON JUArHOCTUKH.

He pexe 1 paza B
roj

[Io pe3ynapTaraM TEMJIOBU3MOHHOTO OOCIIEIOBaHUS
cocrasisieTcs MpoTokol. [IpoTokon nomkeH coaepxarhb
CIIEYIONIYI0 MH(POPMAIUIO: - HAUMEHOBAHUE U aJipec
OpPraHHU3AIMU-UCIIONIHUTENSI; - HOMEpP JIMICH3WH U
aKKpeIUTalluyd Ha MPOBEICHUE JaHHOTO BHJA PaboT ¢
yKa3aHHEM JaThl BbIJIA4YM, PErHCTPALMOHHOTO HOMEPA,
HAaUMCHOBAHMS OpraHa BBIJABIIETO JIMICH3UIO H
IPOBOJMBILETO AaKKPEAUTALMIO, CpOKa JCUCTBUS; -
HOMEp OTYeTa, HOMEp OJK3eMIUIsipa U Jary (CpOKH)
poBeJieHHs paboThl; - HANMEHOBAHUE 00CIEI0BAHHOTO
0o0BEKTa M €ro aJpec; - CHHCOK HCIOIHUTENEH C
yKa3aHHEM KBaTU(UKAIMHM, - TepevYeHb CpPEICTB
U3MEPEHUI HCIOJB30BAaHHBIX NpU OOCIICIOBAaHUH, C
yKa3aHHUEM JaThl TOBEPKH; - IEllb OO0CIeIOBaHHS
(ompeneneHre TMOXKAPHOM OMACHOCTH) U OOBEKTHI
oOcnenoBaHus (yka3aTb Kakoe 3JIEKTpPOOOOpYIOBaHHE
3/1aHus MOJIBEPrajoch 00CIIeIOBaHHIO); -
XapaKTePUCTHKU OOBEKTOB OOCIENOBaHUS (COCTOSHUE
AMEKTPOOOOPYAOBaHUS, HAMIPSIKEHHUE, TOK HArpy3Kd U
T.1.); - pe3yibTaTel  oOcienoBaHHMs  (CTENEeHb
ne(eKTHOCTH (IO’KapHOM OMACHOCTH), TEPMOTPaMMBbl U
COOTBETCTBYIOIME WM (HOTOM300pAKEHHS, CIHCOK
neQeKTOB 10 CTENeHH WX IOXKAPHOW OIACHOCTH).
ConepxaHue TPOTOKOJA MOXKET JIOTIOJHATHCS B
3aBHCUMOCTH OT 0bcienyemMoro oobekTa. PazBuBimecs
nedexTsl U nedeKThl Ha HaYallbHON CTaJAuH Pa3BUTHS
PEKOMEH/IOBAaHO YCTpaHITh B XOJ€ IIJIAHOBOTO
OTKJIIOYEHHUsI ~ dJIeKTpooOopyaoBaHusi. B ciydae
OoOHapy>KeHHsI 30HBI C aHOMAJIBHBIM ITOKapOOIACHBIM
MTOBBIINICHUEM TEMIIEPATypPhl TIPOU3BECTH JICHCTBUS I10
pazaeny 4.3 HaCTOSIIUX METOJIMYECKUX PEKOMEHTAIIHIA.




DKCIUTyaTUpyEMbIe
ANEKTPONpUOOpPEl U
ANEKTPOYCTAaHOBOYH
bIC U3CIINA

BusyanpHbIii  OCMOTp  3JEKTpONPUOOPOB |
ANEKTPOYCTAHOBOYHBIX HU3JIEIHM (DIEKTPUUECKUX
po3erok). He momkHO OBITH AedopManium Kopiryca,
W3MEHEHHUs 1IB€Ta U OIUIABJICHUSA H3OJISIIUHU
MPOBOJIOB U IIHYPOB MHTAHMS, CIEAOB IMEeperpena
(M3MEHEHMS I1[BETa) KOHTAKTOB. He JOKHO OBITH
MOBPEXKICHUS M3OJIALMKM MMUTAOMIMX MPOBOJIOB U
UIHYPOB MuTaHus. Po3eTku JOMKHBI OBITh HA/IEKHO
3aKpeIyIeHbl, HEe JOJDKHBI MMETh OIUIABJICHUHN U
MEXaHUYECKUX MOBPEXKACHUN. [TpoBepka
COOTBETCTBUSl ~ MApaMeTpoB  DIEKTPONpuodopa,
yKa3aHHOUN B MapKHpPOBKE napameTpam
AJIEKTPUYECKON CETH M0 HAMNpPSHKEHUI0 W TOKY.
Hcnons3oBarh 3eKTponprOOp Mo Ha3HAYEHUIO B
COOTBETCTBUU C HHCTPYKIIHEH 1O HKCILTyaTaI[lH.

[Tepen kaxapim
BKJIFOUECHHEM
AJIEKTpoIprudopa
U BO BpeMs
JKCIUTyaTaluu

[Ipu 0OHapy ) EHNN HEUCTIPABHOCTH BBIBECTH TPHOOP U3
9KCIUTyaTtanuu. [IpoM3BeCTH pPEMOHT WM 3aMEHY
HEHCIIPABHOTO 3JIEKTPOOOOPYAOBAHHUSL.

3.3. dencTtBMUA Npn oOHapy>XeHUU aBapMUHOro pexnma B 351eKTpoobopyaoBaHuUn

ABaprIHHfI PCKUM pa6OTLI IKCILTYaTHPYEMOT'O SHGKTpOOGOp}/')IOBaHI/IH MOIKET MPOABJIATECA B BUIC Cpa6OTKI/I arraparoB SHGKTqueCKOﬁ
3alUThl CCTH, HU3MCHCHUA IBETA TCPMOWHIUKATOPOB, 06Hapy>KeHI/I}I 30H aHOMAJIbHOTO HarpeBa 3JICMCHTOB 3HeKTp0060py,[[OBaHI/IH npu

TEIUTIOBU3HMOHHON JMAarHOCTHKE, CPabOTKH TAaTYMKOB TepMmocucteM. Kpome Toro, o0 aBapuitHOM pexumMe padOThl AJIEKTPONPUOOpa MOKET

TFOBOPHUTH IIOABJICHUC Ha €ro MOBCPXHOCTH, INIHYPC W BUIIKM IHNTAHUA OHJ'IaBJ'IeHI/If/'I, I[G(bOpMaIII/II/I KopmyCa, BO3HHKHOBCHHWH IIpU pa60Te

HEXapaKTEPHOTO IIyMa U 3anaxa MaBsIecs: n30JIsI1uu.

[Tpu3Haku aBapuiHOTO pexrMa pabOoThI AIEKTPOOOOPYIOBAHUS U ISHCTBUA IPU UX OOHAPYKEHUH MIPECTAaBICHbI B TaOIUIE 4.




Tabnuma 4

[Ipu3naku aBapHitHOTO pekuMa paboThI JIEKTPOOOOPYIOBAHUS

U ICHCTBHS IIPHU UX OOHAPYKEHUH

IIpu3Hak aBapuiHOTO

Bo3sMmoxHas npudnHa

PexoMennyembie eicTBUS

pexxuma

Cpaboran Kopotkoe 3ambikanne B| Oram 1.

aBTOMATHYECKUH e - YCTaHOBUTh KAaKOW THUI ammapara 3amuThl cpaboTal (aBTOMaTHYECKHI BBIKIIIOYATEIb,

BBIKJIFO4ATE]Ib [Ieperpy3ka B nenu. YCTPOMCTBO 3amuThl Au(dEepeHInaIbHOr0 TOKa, YCTPOHCTBO 3alIUTBHl OT MEpPEHANpPSIKECHHUS,
YCTPOMCTBO 3alUThl OT JYroBOro Mpo0os (MCKPEHHUs)) WM MO KAaKOMY KaHaldy I[POU3O0IIII0

Cpabotaino VYTeuka ToKa. cpabaTblBaHUE, €CITU MPUOOP KOMOMHUPOBAHHBINA, T.e. 00ObeOUHSET B ceOe 1Ba M Ooiee TUIa

YCTPOWCTBO  3aIUTHI 3allUTHI;

anbbepeHIaTEHOro - YCTaHOBUTb OOCTOSITEILCTBA IPU KOTOPHIX MPOMU3OILLIO OTKIKOYEHHE. UTO MPOM30ILIO Hpes

TOKa OTKITIOYCHHEM (TIOJKITIOUEHUE WM OTKJIIOUEHHE TOTPEOHTEeNs, MEepIlaHue CBETa, aHOMaJbHas
pabota snexTpornpudopos u T1.1.)? Kakue Harpy3ku ObUTH TOAKIIOYEHBI U ObuTH B padote? Korna u

Cpaborano HyroBoii po0OH | ckoNbKO pa3 cpabaTHIBATIN AIIAPATHI 3AIUTHI?

YCTPOHCTBO  3alIUTHI | (IOCIIE0BATEbHbIM, - TpPOBECTH BH3YAIbHBI OCMOTp 3JEKTPOOOOPYAOBaHMS (LIHYpbl THTaHHS, pPO3CTKH,

OT JyrOBOTO TPOOOSI | TapalIesbHbIH, Ha| gpikirouaTen, KOHTAKTHBIE COEAMHEHMS, COCIAMHHWTENLHBIE KOPOOKH, JIEKTPOIPHOOpPHI) Ha

(McKpeHus)

3eMJII0) WJIK UCKPEHHE.

HaaIn4yue BUIUMBIX HOBpe)K)leHI/If/'I (I/ISMGHGHI/IC OBC€Ta MKW OINIaBJICHHUC UW3O0JIAINH, CJICIBI




Cpaboraio
YCTPOWCTBO  3aIUTHI
OT TIepeHaIpPsHKCHUS

[Tepenaapl HanpsIKEHUS

TCPMHUYCCKOTO BOSI[GI‘/JICTBI/ISI B PE3YJIbTATC KOPOTKOI'O 3aMbIKaHUS, HCKPCHU, IICPET py30K),

- €CIIM IPU BHU3YaJIbHOM OCMOTpPE OOHApY)KEHBI MOBPEKICHUS, TO HEOOXOAUMO MPHCTYIHUTH K
YCTPAaHCHHIO IPUYUH BBISBICHHBIX IIOBPSKICHUH W PEMOHTY (3aMEHE) MOBPEKICHHOTO
3JIEKTPOOOOPYIOBAHNUS;

- €CJIM TP BU3YaJbHOM OCMOTpE MOBPEXJEHUA HE OOHAPYKEHBI, TO HEOOXOAMUMO MPEUTH K
stamy 2.

Oram 2.
ITpoBepuTh HaIeXKAIyIO0 pabOTy armapara 3amnuThl.

- ISl YCTPOMCTBA 3allUThl OT MEPEHANPSHKEHUsI U3MEPUTh 3HAUEHUE HAIPSDKEHUs MUTAroei
cetu. Ecny 3HaueHue MUTAIOIIEro HANpsDKEHUs CETH BBIXOJIUT 3a JMala30H yCTaBKU amnmapara
(HM>KE HMIKHETO Ipejiesia WK BBILIE BEPXHEro), TO npobiema B ceTu. Eciiv 3HaUeHNE MUTAIOIIET0
HaNPSDKCHUS CETH JIS)KHT B TUAITa30HE YCTaBKH, TO allliapar 3alUThl HEHCIIPABEH U €ro He00X0AUMO
3aMEHUTB;

- JUTsl YCTpOMcTBa 3auThl U HepeHIInaIbHOTO TOKA B COOTBETCTBUU CO CTaHmapramu [7, 8] B
KOHCTPYKIIMM JIOJDKHO OBITH TPEIyCMOTPEHO TECTOBOE YCTPOMCTBO (KHOMKA), KOTOPOE
obOecrieunBaeT MPOBEPKY  pabOTOCMOCOOHOCTH — ammapara. Takke MOXKHO  IPOBEPUTH
paboTOCTIOCOOHOCTh YCTPOMCTBA C TOMOIIBIO NMPHOOPOB TPOBEPKH M W3MEPEHUs MapaMeTpOB
YCTpOI\/JICTB 3alMUTHOTO OTKJIKOYCHUS. Ecmu arrapar 3aluTbl HCUCIPABCH, €TI0 H€O6XOI[I/IMO
3aMEHHUTb.

- JUIsl YCTPOMCTBA 3allUTHl OT JYTOBOTO MPOOOS MPOBEPUTH PabOTOCIOCOOHOCTH ammapara B
COOTBETCTBUM C WHCTPYKIIMECH 3aBOJA-U3rOTOBUTENs. Hampumep, ¢ TIOMOIIBIO TECTOBOTO
YCTpOICTBa, BXOSIIEr0 B KOMIUIEKT MOCTaBKU MpHOOpa, MpH MOMOIIM TECTOBOW KHOMNKHU U T.J.
Ecmu arrmapar 3alrTel HCUCIIPAaBCH, €TO HCO6XOI[I/IMO 3aMCHHUTL.

- JUIS aBTOMAaTUYECKOTO BBIKIIOYATENs TMPOBEPUTH PabOTOCIOCOOHOCTh MeEXaHU3Ma
pacuemnyieHusi. B3BecTn aBTOMaTHUECKHN BBIKIIOYATENh PYKOH M TOCIE OTKIOYHTH ero. [lpu
OTKJIFOUYCHUHN TOJIKCH OBITE CIIBIIIEH XapaKTepHBIfI IICIYO0K.

Ecnu annmapatel 37eKTpUUECKOi 3aIUThI HCTIPABHBI, TO HEOOXOIMMO MEepPEeTH K 3Tamy 3.




Oran 3.

[TpoBepka MprCOEeAMHEHHBIX HATPY30K (IEKTPOIIPrOOpPOB).

- TMPUCOEOUHATH K AJIEKTPUYECKOW IENu MOOYepelHO MO OJHOM Harpyske, KOHTPOIHPYS
cpabaThIBaHUS aIlllapaToB 3alUThL;

- IpA BBISIBJICHUH HAarpy3KH, BBI3BIBaIOHlCﬁ CpaGaTBIBaHI/Ie armapara 3allliThl, BBIBECTH HAI'PY3KYy
13 KCILTyaTaluu.

Pe3ynbTaThl mpoOBEpKH, a TakkKe BCE MPOBEJACHHbIE MPO(UIAKTUYECKUE U PEMOHTHBIE PabOThI
JOJKHBI OBITH 3a()MKCUPOBAHbI B )KypHAJIE.

TepmonHaukaTop
WU3MEHWI LIBET

[Teperpy3ka uenu.

IImoxoi KOHTAaKT.

- BeiBecTu anekTpooOopyI0BaHUE U3 SKCILTyaTallly;

- YCTaHOBUThH OOCTOSITENIbCTBA, MPU KOTOPBIX MPOU3OIIET MEperpeB (Kakue Harpy3Ku ObLTU
MOJAKIIIOUEHbl U ObUTM B paboTe, MPU BO3MOXKHOCTU HM3MEPUTH MPOTEKAIOMIMI TOK C ILEIbI0
BBISIBJICHUSI TIEPETPY3KH).

- IPOBECTH BU3YAIBHBIN OCMOTP 3JIEKTPOOOOPYI0BAHUS, HA KOTOPBIM HAHECEH TEPMOUHIUKATOP
Ha HAJIMYUE BUJUMBIX TMOBPEXKICHUN (M3MEHEHUE IIBETAa WM OIUIABJICHUE H3OJISIUHU, CIIEIbI
TEPMHUYECKOTO BO3ACHCTBUS B PE3YJIbTaTE KOPOTKOTO 3aMbIKAHUSI, UCKPEHHUS, IEPETPY30K);

- €CJIU TPU BU3YATBHOM OCMOTpPE OOHAPYKEHBI MOBPEKIACHHS, TO HEOOXOIUMO MPUCTYMHUTH K
YCTPaHEHUIO TPUYUH BBISBICHHBIX TOBPEKICHUM M PEMOHTY (3aMEHE) TMOBPEXKICHHOTO
3IEKTPOOOOPYIOBAHUS;

- €CIM TpU BU3YaJIbHOM OCMOTpPE MOBPEKICHHS HE OOHAPYKEHBI - MPOBECTHU OICHKY €ro
COCTOSIHUS ¥ BBITIOJIHUTH MPOGUIaKTHUIECKHE PabOTHI;

- YIQJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B xypHane ykazare 1aTy 0OHapy>KeHUs MeperpeBa, Mpu4nHy, MPOBEACHHbIE PabOThl (PEMOHT,
3aMeHa, mpoduIaKkTUYeckue padoThl), JaTy HAHECEHHs] HOBOTO TEPMOWHAMKATOPA, COCTOSHHE
HOBOT'O TEPMOUHIUKATOpA (1IBET, TPAAYHUPOBKA H.T.II.).




[Tonyuen CUTHaJ
MOKapHOW OMacHOCTH

OT TCPMOCHUCTEMBI

[Teperpy3ka.

Tlinoxol KOHTAKT.

B cnyuae nomy4enus CurHana o neperpese:
- YCTaHOBHTb MECTO, T'JI¢ IPOU30LLIO CpadaThIBAaHUE AATUHKA,

- 3a(hUKCUPOBATH B )KypHaJe BpeMsl, MECTO U HAMMEHOBaHHE 3JIEKTPOOOOPYI0BaHMUS, HA KOTOPOM
MIPOU30LLI0 cpabaThIBaHUE;

- TMPOW3BECTH OCMOTP OOOPYAOBaHMS, IO MPUYMHE KOTOPOTO IPOU3ONUIO CpabaThIBaHUE
CUCTEMBI;

- Mo pe3ylibTaTaM OCMOTpa, B CiIyda€ BbBIABICHUA HCUCIIPAaBHOCTHU, IIPOBECTH PCEMOHT,
TEXHHUYECKOC O6CJ'Iy>KI/IBaHI/Ie HJIK 3aMCHY 3J'I€KTpOO60py,Z[OBaHI/I5[;

- IPU HEOOXOUMOCTH 3aMEHUTh JATYHK C COOTBETCTBYIOIICH OTMETKOM B JKypHaJe.

[Tpu npoBeneHud | [leperpyska. [Ipu oOHapy>KeHUU aBapUITHOTO MOKAaPOOMACHOTO J1e(heKTa ANEKTPOOOOpyI0BaHUE HEOOXOIUMO
TEIJIOBU3MOHHOM [110X0ii KOHTAKT. HEMEJIEHHO BBIBECTH M3 IKCIUTyaTallMd U IPOBECTH PEMOHTHbIE paOOTHI.
ANAarHOCTUKA [Tocne ycTpaneHus HEUCIIPABHOCTEH, IPUBEININX K BOSHUKHOBEHUIO JIe(peKTa, peKOMEHIYeTCs
o0HapyKeH MIPOBECTH TOBTOPHOE TETUIOBU3UOHHOE 00CIIeIOBAaHUE JAHHOTO OOBEKTA.
AHOMAIIbHBIH  HAarpes Pe3ysbTaThl MOBTOPHOM JMATHOCTHKM 3aHECTH B IHPOTOKONI C YKa3aHHEM IPOBEIECHHBIX
SJICMCHTA PEMOHTHO-NPOPUIAKTHIECKUX PAOOT.
SNIEKTPO0OOPY A0BaHIA PexomeHyeTcss TPOBOAWTH BHEIUIAHOBYIO TEIUIOBU3MOHHYIO JIMATHOCTUKY — OT/AEIBHBIX
3JIEMEHTOB 3JIEKTPOOOOPYAOBAHUS MTOCIIE KAKIOTO UX PEMOHTA WII 3aMEHBI.
Pe3ynbpTaThl BHEIUIAHOBOW JMATHOCTHKU 3aHOCSTCS B MPOTOKOJN C YyKa3aHWEM MPUYUHBI
o0cienoBanus.
[Ipn paborte | Ilepenaapl HanpsKEHUS. OTKIIIOYUTD 3IEKTPONPUOOpP OT CETH.
SJCKTPUICCKOro Hapymenue TIpaBUI OcMoTpeTh NpuOOp Ha HATWYHE HEUCIPABHOCTEH (OIJIaBICHUE WIIM TIOBPEKICHUE W3OJISAIUN
nprOOpa HAOIFOACTCS | SKCILTyaTallHH. MUTAIOUIETOo IHYpa, Aedopmalins Kopiyca 1 T.1.).
HE XapakTepHbIH WIYM, | HeycrpaBHOCTS I[Tpu 0OGHAPYKEHUU HEMCIIPABHOCTH BBIBECTU MPHUOOP M3 DKCILTyaTall|H.
sanax TIABAMEHCA | 5 rexrponpubopa [TpounzBecTr peMOHT WJIH 3aMeHY MpUOopa.

HU30JIAIHNH.




3aknouyeHue

Jl1s moBBILIEHUST YPOBHS MOXKapHOM 0€30MacHOCTH OOBEKTOB YKUIIOTO CEKTOpa M OOLIECTBEHHBIX
3/1aHUH HEOOXO0IMMO MTPOBECHUE MEPOIIPUATHI 10 TPOPUITAKTHKE IT0KAPOB OT AMEKTPOOOOPYIOBAHUS HA
OCHOBE COBPEMEHHBIX BO3MOXKHOCTEH BEJACHHS MOHUTOPUHIA COCTOSHHUSI MMOKapHOW O0€e30MacHOCTH,
AKCILTYyaTUPYEMOT0 3JIEKTPOOOOpYAOBaHUS.

K HUM OTHOCHTCS CHCTEMATHYECKH MOHHUTOPUHI IMOKAPHOW OE30MaCHOCTH JKCILUTYaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS JKUIBIX U OOIISCTBEHHBIX 3/JaHUN C MPUMEHEHHEM COBPEMEHHBIX TEXHHUYECKUX
CPEICTB, & UMEHHO TEIUIOBU3MOHHAsA IUArHOCTUKA, IPUMEHEHHWE TEPMOWHJIMKATOPOB JJIsl BBISABICHUS
aBapUIHBIX YYaCTKOB AJIEKTPOYCTAaHOBOK. Takke HEOOXOAMMO BHEAPSATH B IIMPOKYIO MPAKTHKY HOBBIE
anmnapaThl 3alUThI AMEKTPUUECKUX CETEH - yCTPOICTB 3aIIUTHI OT AYTOBOTO MPOOO0s U MepeHanpsyKEeHUSI.

C 1esblo MOBBINICHUS MOXKAPHOM 0€30MaCHOCTU IKCILTyaTHPYEMOT'0 3JIEKTPOOOOPYAOBaHUS KHIIIBIX
U OOIIECTBEHHBIX 3JaHHWH, NPOPHIAKTHYECKAM OCMOTpPAaM JOJDKHBI IIOJIBEPraThbCsi BCE HIIEMEHTHI
3JIEKTPOYCTAHOBOK.

Metoa npoUIaKTUKH JOKEH BBIOMPATHCA HCXOMS M3 TEXHUYECKHMX BO3MOXKHOCTEH, ya00CTBa
BEJICHUSI OCMOTPOB M 0O€30I1aCHOCTH OOCIY’KMBAIOLIEro IepcoHala. BO3MOXXHO NpUMEHEHUE pa3HbIX
METOJIOB Ha OJTHOM OOBEKTE, B 3aBUCMMOCTH OT KOHCTPYKIIUU U YCJIOBUM SKCIUTyaTallUU.

CoueTraHrne HECKOJBKMX METOJIOB NPO(UIAKTUKU TM03BOJsieT Oonee 3(h(EKTHUBHO MPOBOIUTH
npoUIaKTUKY HOXKapHOI 0€30MaCHOCTHU AIEKTPOOOOPYIOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3IaHHM.

[TpuMeHsIsl COBOKYITHOCTh PA3IMYHBIX METOJOB MOXHO TIOCTPOUTH CHCTEMY MOHHTOPHHTA H
npoGWIAKTUKN TOKAPHOW 0€30MacHOCTH OSKCIUTYyaTHPYEMOTO d3JIEKTPOOOOPYAOBAaHUS, OTPAKAIOMIIYIO
COCTOSIHUE TIOKapHOH 0E30MacHOCTH AJIEKTPOYCTAaHOBOK M MO3BOJISIIOIIYIO OCYIIECTBIATH  €T0
npo(UIaKTUKY.



[Ipunoxenue

OMNMUCAHUE
TEXHUYECKUX CPEACTB NPEAYNPEXAEHUA U MPODUITAKTUKA
NOXAPOB OT JJIEKTPOOBOPYAOBAHUA

ABTOMaTu4yeckue Bbiknoyatenu (AB)

ABTOMAaTUYECKUI BBIKJIFOYATENh WJIM IMPOIIe ToBOps "aBToMar" - 3TO KOMMYTAllMOHHBIA ammapar,
MpeIHa3HAYEHHBIA JJI 3alIUThl AJIEKTPUUYECKOW CETH OT CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKAaHUU U
[EpErpy30K.

ABTOMAaTHYECKHE BBIKIIOYATEIN OBIBAIOT C AJIEKTPOMATHUTHBIM pPACIENUTENIEM 3allUIIAI0IIUM
ANEKTPUYECKYIO Ielb OT KOPOTKOTO 3aMbIKaHHWA W KOMOMHHUPOBAHHBIM pacUEnuTelleM - Korja
JOTIOJIHUTENBHO C  DJIGKTPOMATrHUTHBIM  pacUEnuTeNIeM IMPUMEHSETCS TEIUIOBOM  paclenuTeb,
3aIUIIAOIINAN [ENb OT Heperpy3KH.

Pucynok (He npuBoaurcs)

1, 2 - BUHTOBBIE KJIEMMBI U1 MOAKIIOUEHHUST; 3 - MOABUKHBINA KOHTAKT; 4 - HENOABM)KHBIM KOHTAKT; 5 -
AyroracuteiibHas kamepa; 6 - THOKui MPOBOAHUK (IPUMEHSETCS JUIsl COSMHEHUS MOABHKHBIX yacTei
aBTOMAaTHYECKOI'O BBIKJIIOYATENsA); 7 - KaTyllKa 3JEKTPOMArHUTHOIO pacLENnuTes; § - CepAeuHHK
3JIEKTPOMArHUTHOIO pacuenuTelnis; 9 - TemioBol pacuenutenp (Oumeramiu uyeckas miaactu Ha); 10 -
MexaHu3M pacrenutesst; 11 - pykositka ynpasienus; 12 - pukcatop (ans kperuienus: aromara Ha DINe-
petike); 13 - kopmyc.

Pucynoxk 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclenUTEIeM

B cooTBeTcTBUM ¢ TpeboBaHusaME TiaBkl 3. 111V, CI1256.1325800.2016, CI131-110-2003 ObITOBBIC
AIEKTPOCETH JOJKHBI OBITh 3alHMINEHBI OT KOPOTKUX 3aMBIKAHUN U Tieperpy3ku. [103ToMy TSl 3aIUThI
ANEKTPOIPOBOJIKH KUJIBIX U OOIIECTBEHHBIX 3/1aHUH ClIelyeT MPUMEHSATh aBTOMAThl C KOMOMHUPOBAHHBIM
pacienuresnem.

B aBromartmueckoM BBIKITIOYATENle, 3a 3alUTy IEMA OT KOPOTKHX 3aMBIKAHHA OTBEYACT
AJIEKTPOMArHUTHBIA pacuenuTesb. OH COCTOUT M3 KaTYIIKH C HAXOJAIINMCS B €€ IIEHTPE CePACIHUKOM,
YCTaHOBJICHHBIM Ha CIIeUAIbHON MPYyKWHE. B HOpMaTbHOM pexume paboThl, TOK, TPOXOIS MO KaTyIIKe
CO3/IaeT 3JCKTPOMArHWUTHOE II0JIE KOTOPOE MPHUTITHBAET CEePACYHUK BHYTPh KaTymKd. CHIIBI 3TOTO
ANEKTPOMArHUTHOTO TOJII HEJAOCTATOYHO YTOOBI MPEOJIONIETh COMPOTUBICHHUE MPYXKUHBI, HA KOTOPOU
YCTaHOBJIEH CepJeUHUK. [Ipr KOPOTKOM 3aMBIKaHUH TOK B DJIEKTPUUYECKOM eI MTHOBEHHO BO3pacTaeT /10
BEJIMYMHBI B HECKOJIBKO Pa3 MPEBBIMIAIONICH HOMUHAIBHBIA TOK AB, 3TOT TOK KOPOTKOTO 3aMBbIKaHWS,
MPOXOJ MO KATYIIKE OJJIEKTPOMArHUTHOTO PACLEMUTENs] YBEIUYUBACT JIIEKTPOMATHUTHOE TIOJIE
BO3JICHCTBYIOIIEE Ha CEPACYHUK JIO TAKOH BEJIMYUHBI, YTO €T0 CHJIBI BTATUBAHUS XBAaTaeT Ha TO YTO OBI
MPEOJIONIETh CONPOTHUBJIICHHE TPYXHHBI, IEPEMEIasch BHYTPh KATYIIKH CEPACYHUK pPa3MBIKACT
MOJIBYOKHBIA KOHTAaKT aBTOMATHYECKOTO BBIKJIIOYATENS, OOECTOYMBAs IeMb. JJICKTPOMArHUTHBIHA
pacIenuTeNh OTKIIIOYACT FICKTPHUIECKYIO TIeTh 3a JIOJIA CEKYHIBI.



3amuTy  OIAEKTPUYECKOHW IEemH OT Teperpy3ku oOecliedyuBaeT TEIUIOBOM  pacIenuTelb
ABTOMATHUYECKOTO BBIKJIIOUATEIIS.

[Teperpy3ka MOXeT BO3HUKHYTH IPH BKJIIFOUYSHUH B CETh 3JIEKTPOOOOPYI0BAHUS 00IIE MOIIIHOCTHIO
IIPEBBILIAIOIIEH JONYCTUMYIO HAarpy3Ky JUld AAHHOM CETH, YTO B CBOIO OYE€PEIb MOXKET MPHUBECTH K
[IEpErpeBy IPOBOAOB PA3pPYLIEHUIO U30JIALUHU IEKTPOIIPOBOJKHA U BOSHUKHOBEHUIO T10Kapa.

TennoBoil pacuenuTens nNpeacTaBiseT co00i OUMETAIIMYECKYIO IUIACTHHY, T.€. OH COCTOUT U3 ABYX
CMAsiHHBIX TUIACTUH M3TOTOBJICHHBIX M3 Pa3HBIX METAJUIOB, MMEIOLINX Pa3HbIA KOO(PPUINEHT pacuIupeHHs
IIpU Harpese.

[Tpu mpOX0KIEHUH MO OMMETAINTMYECKON TIJIAaCTHHE TOKA IPEBBIMIAIOIIET0 HOMUHAIBHBIA TOK AB
IJJAaCTHHA HArpeBaeTCs, MPU 3TOM OJWH METAT pacHIMpseTcss ObICTpee IPyroro. OTO NPHBOAHUT K
HMCKPHUBJICHHIO OMMETANTMYECKON IuTacTHHBL. [IpM HMCKpUBIEHWHM OHa BO3JCHCTBYET HA MEXaHH3M
pacuenurens, KOTOPbIi pa3MbIKAeT MOABM)KHBIM KOHTAKT.

BpeMSI Cpa6aTLIBaHI/I$I TCIUIOBOI'O paCUCIIUTECIA 3aBUCUT OT BCJIMYHHBI ITPCBBIILICHUA ITPOTCKAOICTO
B ICIIKM TOKAa HaJ HOMHUHAJIBHBIM TOKOM AB. Uem Oounbliie 310 MMPCBBINICHUEC, TCM 6I>ICTpee cpa60TaeT
PacucCIiuTCIIb.

TokM ycTaBOK aBTOMaTHUECKUX BBIKJIFOUATENIEH, CITyKaIUX JJIs 3aIUThI OT/AEIbHBIX Y4aCTKOB CETH,
CIIEyeT BBHIOMPATh 1O BO3MOXHOCTH HAaWMEHBIIUMH II0 PACUYETHBIM TOKAM JSTHX YYacTKOB WJIH IO
HOMUHAQJIBHBIM TOKAaM DJJIEKTPOIPUEMHHUKOB, HO TaK, 4YTOOBI ammapaThl 3aIlUThl HE OTKIIIOYAIU
AJIEKTPOYCTAaHOBKU TPU KPAaTKOBPEMEHHBIX IIEperpy3kax (IIyCKOBbIE TOKH, MUKH TEXHOJOTHYECKUX
Harpy3okK, TOKU IpU CaMO3aIycKe U T.I1.).

Crnenyer oOpamniath BHUMaHHE HA MApPKUPOBKY U XapakTepucTuku AB.

B mapkupoBke yKa3bIBarOTCs:

- MOJZI€JIb aBTOMAaTUYECKOT'0 BBIKJIIOUATEIIS;

- HOMUHQJIBHBIA TOK - MAKCUMAJbHBIM TOK JJIEKTPUYECKOW CETH, MPHU KOTOPOM aBTOMAaTUYECKHM
BBIKJIIOYATENb CIOCOOEH JJIUTENbHO paboTaTh Oe3 aBapuilHOro OTKIOYeHus uenu. CraHgapTHbIE
3HA4YEeHUs1 HOMUHAJIBHBIX TOKOB aBTOMATHYECKHX BBIKJIOYATENIEH NIl ceTell >KMIIBIX M OOIIECTBEHHBIX
3ganmit: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HalpsDKEHUE - MaKCUMaJIbHOE HalpsKeHUe ceTu B BosibTax, Ha KOTOpOe paccuuTaH
aBTOMATUYECKUH BBIKJIIOYATENb;

- MpeJiesIbHas OTKJII0YAoIasi ClIOCOOHOCTh aBTOMAaTHYECKOT0 BBIKJIIOYATEINS - MAaKCUMAJIbHBINA TOK
KOPOTKOTO 3aMbIKaHUs B AMIIepax, KOTOPbIH CIOCOOEH OTKIIIOUUTh JaHHBIH AB coXpaHuB pH 3TOM CBOIO
pabotocioco6HOCTh. B ciyuae mnpeBbIlIEHHS TOKOM KOPOTKOTO 3aMbIKaHHMsI 3HAYEHUS YKa3aHHOU
MpeieIbHON OTKIIIOYAOIEH CIIOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABICHUS MOJBUKHBIX KOHTAKTOB
AB u ux npuBapuBaHus IpyrT K Ipyry, T.e. Beixoga AB u3 ctposi.

- XapakTepUCTHKa cpadaTblBaHUA - ONpEAENSeT Juana3oH cpaOaThIBAaHUS 3JIEKTPOMArHUTHOTO
pacuenutens AB. XapakTtepuctuka cpabaTeiBaHHsS HMeeT OyKBEHHOe oOo3HadeHue. s 3amuThl
AJIEKTPUUYECKUX CeTeH JKWIBIX M OOLIECTBEHHBIX 3JaHMN dalmle Bcero mnpuMmensores AB ¢
xapakrepuctukamu B, C, D.

PucyHox (He mpuBOIUTCS)

Pucynoxk 2. Ilpumep mapkupoku AB



Jlnama3oHbl TOKOB MTHOBEHHOTO PACIICTUICHHS B 3aBUCUMOCTH OT XapaKTEPUCTUKH CpabaThIBaHUS B
COOTBETCTBHH C [12] mpeacTaBieHbl B TaOIHUIIE S.

Tabmuua 5

I[I/IaHaSOHBI TOKOB MI'HOB€CHHOT'O PaCUCIIIICHUA

XapakTtepuctuka cpabaThIBaHH Juamazon
(tumm AB)
B Capiie 3 Iy 10 5 Iz BKIFOYUTEIIBHO
C Csboriie 5 Iy 10 10 Iy BKIIOYNATETBHO
D Csriae 10 Iy 7o 20 I; BKIIOYHTENBLHO
|y - HOMUHANIBHEINA TOK AB.

BLI60p ABTOMATHYCCKOI'O BBIKJIHOYATEIISI OCYIICCTBIISICTCS IO CICAYIOIIUM IMapaMETpaM:

- 110 KOJMYeCTBY mHoitocoB. OnHO- U AByXHoJtocHble AB npumensitoTcst s onHo(pa3HoOHl ceTH, a
Tpex- 1 ueThlpexmnontocHble AB - B TpexdaszHoii ceTy;

- 10 HOMUHAJIbBHOMY HAIIPAXKCHUTO. HomunansHoe HaIIpsKCHUC AB JOJIDKHO OBITH OOJIBIIIE HITH paBHO
HOMHHAJIbLHOMY 3HAYUCHUIO HAIIPSAKCHUS 3amHu1aeM0171 UM ICIIN,

- 110 XapaKTepUCTUKE cpabaThIBaHUs. XapaKTepUCTUKY cpabaThiBaHus AB M0XHO BBIOpATh COTJIaCHO
TabauIe 5;

- 10 HOMUHAJIbBHOMY TOKY. Ol'[peI[eJ'II/ITL HeO6XO,Z[I/IMBII7I HOMHHAIIBHEINA TOK AB M0XXHO 110 MOIIIHOCTH
WJIU 110 CEYCHUIO KU KaOes.

YcTpoucTBa 3awmTHOro otknoyeHus audcepeHumansHoro toka (YAT)

YCeTpoicTBO 3aIIMTHOTO OTKIIIOUEeHHS U ()EepeHIInaTbHOTO TOKAa WK, KaK 4acTo roBopsT, "Y30" -
3TO KOMMYTAIIMOHHBIN amnmapart, MpeAHa3HAYeHHBIA JUISI 3aIATHI AJICKTPUUICCKOM e OT TOKOB YTCUKH.

Pucynok (He nmpuBoauTcs)

Pucynok 3. IIpunnun padotst YT

ToK yTeuykH - 3TO TOK, MPOXOAAIINI 10 HEKEIATEIbHBIM, B HOPMAJIBHBIX YCIOBHUAX JKCILTyaTaluH,
MTPOBOJISIINAM ITYTSIM.

B HopManbHOM pexuMe pabOThl 3IEKTPOYCTAHOBKH, 3JIEKTPHUECKUH TOK IPOTEKAeT uepes
IIPOBOJHMKYN BHYTPH HEe, KaK IPEIyCMOTPEHO KOHCTPYKIMEH. OT IpyruxX TOKONPOBOISIIMX 3JIEMEHTOB
KOHCTPYKIMH (METaJJIMYECKUEe KOpIYC, pama, KapKac), MPOBOJHUKM OTHENCHBI H3OJALMEH,



COIIPOTUBIIEHUE KOTOPOI HE MO3BOJISET CO3/aTh 3JIEKTPUUECKYIO LETb.

PucyHnoxk (He nmpuBOAUTCS )

Pucynok 4. Ilpumep koncrpykuuu Y AT

Ecin 1o kakoii-To mnpuuuMHe (IOBPEXACHHUE, BIAXKHOCTb, TOKONPOBOAALIAS IbUIb U T.II.)
COIIPOTHBIIEHUE W30JILMU YMEHBIIWIOCh, HAa KOPIYCE€ WIM JPYIHX TOKOIPOBOIAIIMX 3IIEMEHTaX
YCTaHOBKH MosiBisieTcs noreHnuan. Cam 1no cede TOK yTeUukd HE BOSHUKHET, HEOOXOAUMO CO31aTh IEIb,
COCUHSIOUIYIO AJEKTPUYECKUIl MPUOOp C MOTEHLIMAJIOM Ha KOpIyce ¢ 3eMIel WM HeUTpasbio. 311ech
BO3MOKHO HECKOJIBKO BAPUAHTOB.

B mepBoM ciydae, KOpIyC OSJEKTPOYCTAaHOBKH, HampuMep, OBITOBOM TEXHHKH, KacaeTcs
METAJIJINYECKOI0 MPOBOJHUKA, UMEIOLIET0 KOHTAKT ¢ 3eMjeil. B Touke kacaHusl 3aMbIKaeTcsl L€lb, U
BO3HMKAET TOK yTeUKH. ECIM KOHTAaKT JOCTAaTOYHO HAJIEXKHBIM, TO CHJIa TOKAa BO3pacTeT 1O IMopora
cpabaThlBaHHUS aBTOMATHMYECKOT'O BBIKIIOYATENs B IIUTKe NuTaHus. [Ipu crnaboMm KOHTaKTe MOXKET
BO3HUKHYTbh UCKPEHUE, JIOKAJIbHBIN HArPEB TOUKH KacaHUsl, YTO MPUBOJUT K OIUIABJICHUIO U JalbHEHIIEMY
MOBPEXKICHHUIO U30JISIUU TPOBOJIOB, BO3TOPAHUIO U MOXKAPY.

B npyrom ciyuae, KOpIryc 31€KTpOyCTaHOBKHM HE UMEET KOHTAKTa C 3a3€MJICHHBIMU MPEIMETAMU U
caM He 3a3emileH. [Ipu kacaHMM BHEIIHMX NaHENEeH 4eJI0BEKOM, BO3HUKAET HArpy3Ka, T.K. TeJI0 4YeJloBeKa
ABJISICTCSA TPOBOJHUKOM, U Y€pe3 HEro MpoTeKaeT 3IeKTpuueckuid ToK. [10CKOIbKYy COIpOTHBIIEHHE Tela
YeJI0BEKa BEJIMKO, CHJIa TOKAa HEJOCTATOUHA /ISl cpabaThIBaHUS aBTOMATUYECKOI'O BBIKJIFOYATENS B IIUTKE
MUTAHUS U YEJIOBEK MOJIy4aeT IEKTPOTPABMY BILIOTH JI0 JIETAILHOTO UCXO0/A.

Takum oOpazom, YT obecriednBaeT 3amIuTy 4YEIOBEKa OT MOPAKECHUS DIEKTPUYECKHM TOKOM H
3alIUTy OT [10>KapOB.

[Tpuniun neiictus YT caenyromuii. [Ipu HopManbHOM pexumMe paboThl EMH, KOTa MOIBUKHbIE
KOHTaKThI Y [T 3aMKHYTBI, TPsIMOM TOK OT (ha3HOT0 MPOBOAA MPOXOAUT yepe3 Maruutonposoa YT, 3arem
yepes Harpy3Ky, B Ka4ecTBe KOTOPOH BBICTYNAIOT, MOAKIIOYEHHbIE 3JIEKTPONOTPEOUTENTN U BO3BpallaeTcs
o0paTHO B CeTh MO HYJEBOMY NPOBOJHUKY, TaK ke dyepe3 mMaruuromnposon YT, mpu 3Tom BenuunHa
00paTHOro TOKa paBHa BEJIMYMHE MPSIMOT0 TOKA.

IIpsamoii Tox mpoxoxs yepe3 marautorpoBo Y [T co3aaeT B HeM MarHUTHBIN IOTOK, B CBOO OYEpE.Ib
OOpaTHBIN TOK TaK >K€ CO3/1aeT B MAarHUTONPOBOJE MAarHUTHBIA MOTOK TaKOM k€ BEIMUYMHBI, HO TaK Kak
HAaIPABJIEHUE TOKOB IIPOTUBOMOJIOKHO, TO U CO3/1aBAEMbIE MU MAarHUTHBIE IIOTOKHU IPOTUBOIIOJI0KHBI, T.€.
MArHUTHBIE TOTOKM HAMPABJIEHBI BCTPEYHO MO OTHOILICHUIO JIPYT K APYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHUSIX TIPSIMOTO M OOPATHOTO TOKOB, YPAaBHOBEIIMBAIOT JAPYT APyra, B PE3yjibTaTe UYero CyMMapHBIi
MAarHuTHBIM IIOTOK B MAarHUTONIPOBOJAE pPaBE€H HYJIO. Tak Kak CyMMapHbId MAarHUTHBIM IIOTOK B
MarHuTOTIPOBO/IE OTCYTCTBYET (PaBEeH HYIIIO), BO BTOPHYHON 0OMOTKE TOK He MHAYKTUpYyeTCs. [loaBmKHBIE
KOHTAKThI 3aMKHYTHI, JIEKTPUUECKas [[eMb BKIOYEHA U HAXOJUTCS B HOPMAITLHOM PEXHUME PabOTHI.

Ecnu B 01HOM M3 3JIEMEHTOB JIEKTPUUYECKOM LIS BOBHUKAET yTEYKA TOKA, TO YACTh AJIEKTPHUUYECKOTO
TOKa HAUYMHAET MPOTEKaTh IO HEXENIATeJIbHOMY TMpoBojsAmleMy nyTu. I[Ipum 3TOM, YacTh TOKa
ANEKTPUYECKOM 1IeTH, MocTynarouas oT GpazHoro NpoBoja He OyJIeT BO3BpaIIaThCs B CETh, @ MPOXOAS IO
HEeXeIaTeIbHOMY MPOBOAIIEMY ITyTH OyAeT yXOauTh B 3eMito. CieoBaTelbHO, OOpaTHBINA TOK, KOTOPBIH
OyZeT Bo3BpaIaThCs B ceTh uepe3 MarautonpoBoa YT mo HyneBomy MpoBofy, OyJIeT MEHBIIIE MPSMOTO
TOKa, MOCTYMAIOIIETO B C€Th, COOTBETCTBEHHO M BEIMYMHA MPSMOTO MAarHUTHOTO TTOTOKA CTaHET OOJbIIe
BEJIMYMHBI O0OpPaTHOrO0 MAarHUTHOTO IMOTOKa, B pe3ylbTaTe 4ero B MarautomnpoBoae YT cymmapHbIii



MarHMTHBIN MOTOK YyXe He OyJeT paBeH HYJIIO.

BosHukmmii cymMMapHbIi MarHUTHBIM ITOTOK WHAYKTUPYET JJIEKTPUYECKUNM TOK BO BTOPUYHOHU
00MOTKE, KOTOPBIH MPOXOJs Yepe3 MarHUTOIEKTPUIECKOE pelie IPUBOJUT €ro B paboTy, a OHO, B CBOIO
ouepesib, pa3MbIKAET IOABUKHBIC KOHTAKTBI OTKIIK0Yas JJIEKTPUYECKYIO LENb.

YCTpOCTBO 3alIUTHOIO OTKIIIOUEHHS IU(QQPEPeHINATBLHOTO TOKAa MMEeT B OOMXOJe M JIpyTHue
Ha3BaHMA, Hampumep, JUQQepeHINaIbHbIA  BBIKIIOYATENb,  ABTOMATHYECKHH  BBIKIIOYATENb
(g QepeHIUaNbHOTO TOKA, YCTPOWCTBO 3aIIUTHOTO OTKIIOUEHHUs. Takke B pa3jIM4YHBIX JOKYMEHTax
BCTPEYAIOTCS pa3Hble a0OpeBuaTypbl JaHHOTO ycTpoiicTBa, Hanpumep, ABJIT B TOCT IEC 61009-1-2020,
BAT 8 I'OCT IEC 61008-1-2020; YT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.

OcHoBHbIMU xapakTtepucTukamu Y T aBistorcs:

- tun. B 3nanusax moryt npumenstbes Y /T tuna "A", pearupyromiye kak Ha IEPEMEHHBIE, TaK U Ha
IyJIbCUPYIOIIME TOKU yTeuku, win tuna "AC", pearupyrouue TOJIbKO Ha NEPEMEHHBIE TOKU YTEUKH.
M cTOYHMKOM MyJIbCUPYIOIIETO TOKA YTEUKHM MOTYT SIBISTHCS CTUPAJIbHBIE MAaLIMHBI C PETYJSITOPaMU
CKOPOCTH, peryJupyeMble HCTOYHUKH CBETA, NEPCOHAIbHBIE KOMIIBIOTEPHI U JIP.

- HOMHHAJIbHBII TOK - MaKCHUMAaJIbHBIN TOK mpu koTopoM YT crnocoOHO miuTensHO paboTaTh, He
Tepss CBOO pabortocnocoOHOCTh. CTaHIApTHBIMH, HauOOJIee YacTO HCIOIb3YEMBIMH 3HAYCHUSIMHU

HOMHHaJIBHBIX TOKOB Y/IT, mcrosib3yeMbIX B 3JIEKTPOYCTAHOBKAX JKUJIBIX U OOLIECTBEHHBIX 3IaHUU
apistrorest: 10, 16, 25, 32, 40, 63A;

- nuepeHmanbHbIN TOK - MUHUMAaJIbHBIN TOK YTEUKH, pu KoTopoM Y JIT mpousBeneT OTKII0UeHNe
anekTpuyeckoit uenu. JuddepeHnuanbHplii TOK - 3T0 07Ha U3 rIaBHBIX XapakTepuctuk YT;

- HOMMHAJIbHOE HaNpsKEHUE - HallpshKeHUe ceTu pu KoTopoM Y /[T criocoOHO AnuTenbHO padboTaTh,
HE Tepsisl CBOI0 pab0TOCIOCOOHOCTS;

- POJI TOKA - TIOCTOSIHHBIN WJIA IEPEMEHHBI;

- YCJIOBHBIN TOK KOPOTKOI'O 3aMBIKaHUS - TOK KOTOPBIN KPaTKOBPEMEHHO MOsKeT Bbaepkath YT no
MOMEHTa MOKa He cpaboTaeT aBTOMAaTHYECKHH BBIKIIOYATEIb, YCTAHOBJICHHBIN Ui 3alIUTHl LIENIH OT
KOPOTKOTI'O 3aMbIKaHUS.

Bri6op YT npou3BoAUTCS MO CIASAYIOMMUM KPUTEPUSIM:

- 110 HOMMHAJIBHOMY HamlpsDKeHHUo W THuily ceTd. HomuuanbHoe HampspkeHue Y /[T momkHO ObITh
Oonplie MO0 PaBHO HOMHUHAJIBHOMY HAIPSDKEHUIO 3amuiiaeMoil um uenu. s ogHodaszHOW ceTH
Tpebyercs nByxmnomtocHoe Y /T, nis Tpexdas3Hoil ceTH - 4eThIpeXOI0CHOE;

- o HomMuHaIbHOMY TOKY. Cornacuo [1Y3 ucnonszoBanue YT B rpynmnoBbIX JTUHUAX, HE UMEIOIITUX
3aIUThI OT CBEPXTOKA, 0€3 TOMOIHUTEIBHOTO anmapara, 00eCIeUrBaOIIEro 3Ty 3alUTy HE JOMYCKAeTCs.
N3 aroro cnenyet, uyto nepen Y T 1omkeH CTOATh aBTOMaTHYECKUI BBIKIIIOYATE b I APYTOU ammapar ¢
(byHKIMEH 3alUThI OT CBEPXTOKA, IO TOKY KOTOPOro HE0OOXOAMMO BbIOMpaTh HoMUHaNIBHBIN ToK Y/ T. IIpn
5ToM HOMHUHaANBHBIA TOK YT nomxen ObITh Ooiblie MO0 paBeH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO
710 HETro arnmnapaTa 3aliThl (AaBTOMaTHUYECKOT0 BBIKJIIOUATENIs WM APYTOro anmapara ¢ GyHKIUEH 3auThl
OT CBEPXTOKA);

- mo muddepenmmanbaoMy TOKy. CTaHmapTHbIMU BennunHamu Auddepennnansaoro toka YT
sisitorest: 6, 10, 30, 100, 300, 500 mA. YAT c¢ muddepennuansaeiMm Tokom 100, 300 u 500 MA
MPUMEHSIOTCS IS 3aIUThI OT MOXapoB, ¢ TuddepeHaIbHbIMU ToKaMu 6, 10, 30 MA - 11 3a1UTHI OT
MIOPaKEHMSI YEJIOBEKA IJIEKTPUUECKUM TOKOM.

PucyHox (He mpuBOIUTCS)



Pucynoxk 5. Mapkuposka YT

[Tpumensiemble Tunbl YT GyHKINOHATBHO TOJKHBI IPEAYCMATPUBATh BO3MOXKHOCTD ITPOBEPKU UX
pabortocnioco6HOCTH, TpoBepka Y T (TecTupoBaHue) s )KUIBIX OOBEKTOB JIOJDKHA TPOBOJAUTHCS HE PEKE
OJTHOTO pa3a B TPU MeEcCsIa, O YeM JOJDKHA OBITh 3alUCh B MHCTPYKIIUH O SKCIUTyaTalluy MPEAPUSTHS -
M3TOTOBUTENS.

VceranoBka YT, npeicTByronmx Ha OTKIIOYEHHE, 3aMpeliaeTcs i AJIEKTPOINPUEMHHUKOB,
OTKJIFOYEHUE KOTOPBIX MOXKET IMPUBECTH K OITACHBIM MOCIEACTBUSAM: CO3JaHUIO0 HEOCPEICTBEHHON YIPO3bl
JUISL JKU3HU JII0/1€H, BOSHUKHOBEHUIO B3PbHIBOB, I10’KAPOB U T.II.

Jis caHUTapHO-TEXHUYECKMX KaOWH, BAHHBIX M JIYIIEBBIX peKoMeHayercs ycraHaBiuBath Y /T c
HOMHHAJIbHBIM AU(PepeHInanbHbIM OTKIYAIOIUM TOKOM 10 10 MA, eciu A7l HUX BblIeTIeHa OTeIbHasl
JIMHUSA, B OCTAJIBHBIX CIy4asx, HAPUMEpP, IPU NPUMEHEHUH OJHOW JIMHUM ISl CAHUTAPHO-TEXHUYECKON
KaOWHBI, KyXHH M Kopuaopa, cienyer npumeHsats YT ¢ HomuHanbHbIM 1uddepeHIranbHbIM
OTKJIFOYAIOIIUM TOKOM 110 30 MA.

Jnst oqHOKBapTHPHBIX 1oMOB Y JIT ¢ HOMHHATBHBIM AU(PepeHIMATBHBIM OTKIIOYAOIIAM TOKOM JI0
30 MA pekoMeHIyeTcs NpeAyCMaTpUBaTh JUIsl TPYNIOBBIX JUHWM, MATAIOIUX IITEIICEIbHBIE PO3ETKU
BHYTPHU JJOMa, BKJIIOYas IOJBAJIbI, BCTDOCHHBIE U IPUCTPOCHHBIE T'apakH, a TAK)KE B I'PYNIOBBIX CETAX,
IIUTAIOUINX BAHHBIE KOMHATBI, JYIIEBBIE U CayHBbI. J{J1s1 yCTaHaBIMBAaEMbIX CHApPY KU LITETICEIbHBIX PO3ETOK
ycraHoBka YT ¢ HoMMHaIbHBIM UG GepeHIMaTbHBIM OTKIFYAIOIIMM TOKOM 110 30 MA o0s3aTtenbHa.

B 3panusax moryt npumensathes Y30 tuma "A'", pearupyromye Kak Ha IEpeMEHHbIE, TaK U Ha
yJIbCUPYIOILIME TOKU MOBpexkAeHU, niu "AC", pearupymoliire ToJbKO Ha IEPEMEHHbIE TOKH YTEUKH.

Kak BunnHo u3 xonctpykuuu YT (ecnu peub uuer He 0 KOMOMHMPOBAHHOM YCTPOICTBE) B HEM
OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U IIPHU JIF0OO0H CXEME €ro MOAKIIOUEHHUS 10JKHA ObITh IPEyCMOTPEHA
oOsi3aTebHasl YCTAaHOBKA aBTOMAaTUUYECKOTO BBIKITIOYATENs, JIJIsl 3alUThI, Kak caMoit cetu, Tak U YT ot
TOKOB IIEpErpy3Ku U KOPOTKOTO 3aMbIKAHHUSL.

Taxoke HeoOxonuma mnepuoauyeckas nposepka padortocnocoOnoctn Y/T. Cranmapramu [7, 8]
YCTAQHOBJICHO TpeOOBaHUE IO HAJUYHIO YCTpoilcTBa mpoBepkHu padorocnocobHoctn YT (kHOMKHM).
[TpoBepka paborocmocobHocT ocymiectBusiercss HaxarueMm kHomnku "TECT". Ilpu ee naxaruu B YAT
HCKYCCTBEHHO CO3/1a€TCs TOK YTEUKH, YTO JOJKHO NPUBECTH K OTKIr0YeHuo Y IT.

YcTpouncTBa 3awmThbl OT AYroBoro npo6os unu uckpenus (Y34m)

JlyroBoii mpoOo¥i WM NCKPEHUE - OJIUH U3 aBAPUITHBIX M10KAPOOIACHBIX PEXUMOB B 3JIEKTPOCETSIX.

B ornnune OT KOpPOTKHMX 3aMbIKaHUM, BO3HUKAIOIIUN MPU UCKPOBBIX M AYIOBBIX pa3pslax TOK,
OTpaHUYMBAETCS CONMPOTUBIIEHUEM HAarpy3KH, Ha KOTOPBIM HE pearupyroT aBTOMAaTHUYECKHUE BBIKIIFOYATEIH,
HO 3a CYET JUIMTEJBHOTO BPEMEHH €ro NMPOTEKAHMS, MOXKET MPOUCXOAUTh BOCILUIAMEHEHHE HW30JSALUN
IIPOBOJIA.

OnHOI U3 INIaBHBIX MPUYMH HCKpEHUs siBJsieTcs Oombinoe mepexonHoe conpotusienue (BIIC), B
obuxoie HazbiBaeMoe Takke "mmoxum kontakToM". [Ipu BIIC Ha nepexoe 37eKTpu4IecKoro ToKa ¢ OHOTO
MIPOBOJIHUKA Ha APYroil oOpa3yercst mocieqoBaTeNbHas WIN NapajjielibHas dJIeKTpUdecKas ayra Mexmay
MIPOBOJAMHM U KOHTAKTaMHU.

BIIC vacTo BO3HMKAET BCIEACTBHE 1€(EKTOB U MOBPEXKICHHUH, IPOU3OIIEAIINX PU IKCIUTyaTaI[IH
obopynoBanusi. Hampumep:



- TIOBPSXKICHUSI W3OJSIMU Kalens TBO3IAMH, IIypylnmamH, 3aKHUMaMH WU MPU MEXaHHMYECKOM
BO3JICCTBUU APYTHUMH TPEIMETAMU;

- OBPEXACHHS N30JIALUH KaOenel Tppl3yHaMU U IOMAITHUMU KUBOTHBIMH;

- N3JI0M Kabens (IIpoBoJia) MpH U3rudax WM MpU NOCTOSHHBIX MEXaHUYECKUX BO3/1EHCTBUSIX;

- CTapEHME U30JIALUHU, IIOBPEKIACHUSA OT BO3IACHCTBUS TEMIIEPATYPBI, BJIArd, IPyrUuX paspyLIarolux
(hakTopoB;

- yXyJIIIEeHUE KOHTaKTa U3-3a ocaalIeHus 3a)KUMOB, CTApEHHsI X OKHCIICHUs IPOBOJIOB U T.[I.

B noBpexeHHoi kuiie BO3HUKAET MaJIblii 3a30p, MPOOUBAEMbIil pabOYNM HAMpsHKEHUEM, TIOITOMY

TOK I10 TAKOMY Ka0elTto MPOI0JDKAET MPOTEKATh, U OCTaeTCs OJM30K K HOMHHATLHOMY 3HAUEHUIO, 4 3HAUUT,
ABTOMATUYECKUN BBIKJIIOYATEIIb Ha HETO HE pearupyer.

Pucynok (He npuBoaurcs)

Pucynok 6. Bo3aMosxHbIE IPUUKUHBI UCKPEHUS B AJIEKTPOIIPOBOJIKE

B 3a30pe BO3HUKAET AyroBOM pa3psi, CONPOBOXKIAIOLINICA HHTCHCUBHBIM BBIICJICHUEM TEIUIA, YTO
IIPUBOJUT K JAAJIbHEHIIEMY pa3pyLIEHUIO N30JISILIUMM KaOessl U €ro BO3TOPaHUIO.

HpI/I 0O0JIBIIIOM MNEPEXOIHOM COIIPOTHUBJICHUKU BO3HHUKACT IMPOLCCC HNUKIUYCCKOI'O O6paBOBaHI/I${ n
ramcHusa BHCKTpHHGCKOﬁ Ayru, IpOUCXOAUT 3HAYUTCIIBHOC U IUIMTCIIBHOC BBIACIICHUC TEIJIOBOM OHCPIruu.
Bo3nukaroT aIuTeabHbIC U YCTOﬁqHBBIe TCIIJIOBBIC PCIKUMBI pa6OTI>I QJICKTPHUUYCCKUX ueneﬁ, BCICACTBUC
4Cro MPOHUCXOAUT pa3pyHICHUC U30JIAIHUN U 3allIUTHBIX O6OJIO‘-ICK, a TaKKC MOCJICAYIOIICC BO3rOpaHuc.

[To MexaHn3My BO3HHMKHOBEHHS, PAa3JIMYAIOT MOCIEIOBATEIbHBIN yroBOi MpoOOoid, mapaiebHbIH
IyrOBOM Mpo6O# U JyroBoii MpoOoil Ha 3eMITIO.

Pucynok (He nmpuBoauTcs)

PucyHnok 7. MexaHn3M BO3HUKHOBEHUS AYTOBBIX TPOOOEB

[Ton mocnenoBaTeabHBIM TYTOBBIM MPOOOEM MOHUMAETCA 3JIEKTPUUECKUN MpoOoil u3onduuu (Wim
BO3JYIIHOTO NMPOMEXKYTKa), IPU KOTOPOM TOK MPOTEKAET yepe3 Harpy3Ky uenu, 3amuiiaemon Y3IL.
[TocnenoBarenbHbIN 1yroBoii MpoOO BOZHUKAET, MIPEX/IE BCET0, B pe3yiIbTaTe MOBPEXICHHS IPOBO/IA WIN
IIOTEpU KOHTAKTa B MOCJIEI0BATEIIBHOCTH C Harpy3koi. B aTux ciydasx, BeIMYMHA TOKAa MEHBLIE, YeM
paOouuii TOK, W aBTOMAaTWYECKHE BBIKJIIOYATEIM WJIM BBIKIOYATEIM AudQepeHnnanbHoro Toka He
CIIOCOOHBI OIPEEIUTh HEUCTIPABHOCTh M OTKJIFOUHMTD 3alUIIAEMYIO IIeTlb.

[TapanmnenpHbIi 1yroBoil mpoOoi - 3T0 MpoOOi, MPU KOTOPOM TOK MPOTEKAET MEXKIY aKTUBHBIMU
MIPOBOJHHUKAMU, MapaiebHO Lenu Harpy3ku. [IpoGoil compoBOkIaeTcsi MOSIBICHUEM 3JIEKTPUUYECKOU
IyTH, CHOCOOCTBYIOLIEH 3aMbIKaHMIO IPOBOJAHMKOB. BennunHa TOKa TpU mHapaielbkHOM Mpodoe
OIIpEAEIAETCS TOJHBIM CONPOTUBIIEHUEM LIENH. B 3aBUCMMOCTH OT TOTO, KAKOMl HOMUHAJIBHBIN TOK HUMEET
aBTOMAaTHYECKUH BBIKIIOYATENb, HPOUCXOMUT (WJIM HE MPOUCXOIUT) OTKIoueHue uenu. Ilpu
3arpyOJeHHOM ycTaBke TokKa cpalOaThIBaHUS aBTOMATUYECKOTO BBIKJIIOYATENS OTKJIIOUYEHHUE IIeTH
MPOUCXOJUT C 3aJICPKKOM.

JyroBoii mpo0oil Ha 3emiIr0 - 3TO MPOOOi, MPH KOTOPOM TOK IMPOTEKAET MEXIY AaKTHBHBIM



MIPOBOJAHUKOM M 3eMJIel B pe3ysibTaTe 3aMbIKaHUs (Pa3HOro MPOBOJHMKA HA 3€MIIIO WJIM HA BJIEMEHT
AJIEKTPUYECKHU CBSI3aHHBIN C 3eMIICH.

YcerpoiictBo 3ammThl oT gyroBoro mpo6os (Y3II) - HOBBIA Kiacc anmapaToB 3allUThHI
AJEKTPUYECKON CeTH, MpeAHa3HAYEHHBbIH, B OTJIMYME OT JAPYIMX BHUJIOB JJICKTPUUECKUX 3alllWT,
HCKIIIOUMTENIBHO I MPEeAyNnpexXIeHUs U MPEeAOTBpAICHUS TOKapOB, BO3ZHUKAIOMIMX H3-3a JYTOBOTO
po0ost (UCKpeHus).

HexotopeiMu pa3paboTurKaMu 3TUX U3ICIUN IPUMEHSETCS TAKXKE TEPMUH "yCTPONCTBO 3aIUTHI OT
uckpenus" (Y3Uc).

PucyHok (He mpuBOAUTCS) PucyHnoxk (He mpuBOAUTCS )

PucyHok (He npuBoaurcs) Pucynok (He npuBoaurcs)

Pucynoxk 8. IIpumeps! ycTpoHCTB 3a1UThI OT JYTOBOI'O IIPO00s

Pa3JIMIHBIX HpOH3BOI[HT€J'ICI>i

YBZ[H HOCUT UCKIIIOYUTCIIbHO IIPOTHBOIIOKAPHOC HA3HAYCHUC.

OcHoBHo# 3anauert Y3/III siBisieTcsi CBOEBpEMEHHO paclo3HaTh BOZHUKHOBEHHUE MOKApOOTacHOTO
WCKPEHHMS ¥ OTKJIFOUUTD 3aIIHUIIAEMYIO SJIEKTPUUYECKYIO 1ETIb.

VY3/I1 ckOHCTpyUpOBAaHO TaK, YTOOBI OMPENEIUTH MOSBIECHUE AYTOBOrO (MCKPOBOIO) paspsaa H
IpepBaTh KOHTYP ellle Mepe]] TeM, KaK SJHEPTHsl B MECTE HEMCIPABHOCTH JIOCTUTHET 3HAUYCHUH, BEAYIIHNX K
BO3HUKHOBEHHIO TIOKapa.

V3111 obecrieurBaeT aBTOMaTHUECKYIO0 TUATHOCTUKY KOHTPOJIUPYEMOM 3JIEKTPUUECKOM LIeNH U IIPH
BO3HUKHOBEHUHU MCKPEHMS OTKIIIOYAET €€ OT OOIIel MUTAOLIEeH CeTH.

TakuMm 006pazom, 11eJ1b IPUMEHEHUS ATUX YCTPOICTB - 3TO MPEIyNPEkKACHUE N10KAPOB, BOSHUKAIOIINX
B IIOMEILEHUSAX, 3JaHUAX M COOPY)KEHHUSX IO TPUYMHE HEUCHPABHOCTH DIEKTPOOOOPYIOBaHMS,
MPOSBIISAIONIEHCS B BUAE TyrOBOro Mpo0osi (MCKpeHus).

bonpmmucTeo Y311 ncnonp3yroT cXoxkue NPUHLIUIBI 0OHAPYKEHUS OKApOOIAaCHOTO UCKPEHUS B
CETH. Y CTPONCTBO aHAIIM3UPYET COBOKYITHOCTD ITapaMETPOB TOKA M HAIIPSDKEHUS CETU, XapaKTEpPHBIX AJIs
UCKPEHHUs: BENWYHMHY, (pOpMy, HMOJSAPHOCTH, MPOJODKUTENBHOCTh M TEMI CIEIOBAaHHUS CKAyKOB. ODTH
CKa4KM M Jal0T HHQoOpMaluio, oOpabaTbiBaeMyl0 MojaysieM 00paboTku curHaioB B cocrae Y3/II.
BenmnunHa nosy4eHHOro CHUTrHajia CPaBHHUBACTCS C 3aJaHHBIM 3HAYECHHEM M IPHU KAKJIOM IMPEBBILICHUU
9TOT0 3HAYEHUs IOJAETCS UMITYJIC PETUCTPUPYEMBbI HakonurteneMm. lIpu nocTwkeHMH B HaKONUTENE
YCTaHOBJIEHHOT'O YHCIJIa WMITYJIbCOB 33JJaHHOTO YPOBHS MOAPAN (HOPMUPYETCS CUTHAJ, OTKIIIOYAIOUIHM
3aIUIIAEMYIO JIMHHUIO.

Baxnoii  xapakrepuctukon Y3II, sBngercs NOMEXO3alIUIIEHHOCTb, T.€. OTCYTCTBHE
HeXKeNaTeNbHbIX (JIOKHBIX) cpabaTbIBaHUN TMpU BKIIOYEHHM B 3alIUIIAEMYI0 LEMb PAa3IWYHBIX
ANEKTPONPUOOPOB, HAIPUMED, IbIJIECOCA, NCTOYHUKA MUTAHUS C AIEKTPOHHOW KOMMYTAaIUeH, ABUTATENs
KOHJICHCATOPHOT'O ITyCKa, 3JIEKTPOHHBIX PETYJISITOPOB (TUPUCTOPHOT'O TUIIA) CUITBI CBETA, (DITyOPECIIEHTHBIX
U TaJOreHOBBIX JIAMII, a TakXe "HOPMaldbHO HCKPSIIUX" PYUHBIX 3JIEKTPOOBITOBBIX HMHCTPYMEHTOB C
JBUTATEIISIMU KOJIJIEKTOPHOT'O THUIIA UCKPEHHUE B KOTOPBIX SBISAETCS Oy CTUMBIM, HAIIPUMED IPEIb.

CTouT OTMETUTh, YTO OTIENIbHbIE DJIEKTPUYECKUE YCTPOIlCTBA caMH MOTYT T'€HepHUpOBaTh



BBICOKOYACTOTHBIE U CPEAHEYACTOTHBIE TTOMEXH, KOTOphle OymyT pacno3HaBaTbes Y3/l kak uCTOYHUK
uckpenus. Hampumep, TUpUCTOpHBIE PErysTOphl ¢ ()a30BbIM yNpaBiIeHUEM 0e3 MOMEXOMOIaBISIONINX
(GUIBTPOB; pa3IMYHBIE YCTPOICTBA, T€HEPUPYIOIINE BHICOKOUACTOTHBIE TTOMEXH MOBBIIIEHHOTO YPOBHS,
CYILIECTBEHHO IPEBBIIIAIOIINE HOPMbI Ha NoMeXosMuccuro. [Ipn Hanuumm nepedrcieHHbIX yCTPOMCTB,
NPUXOJUTCS JTMOO0 OTKa3bIBaThCs OT mpuMeHeHus Y311, yBenuunBasi pUCKH BO3TOPAHUN OT MCKPEHUS,
6o otkmouats Y3/III Ha BpeMs HCIONB30BAaHUS YCTPOWCTB, SBISIONIMXCS T'eHEPaTOpaMu
BBICOKOYACTOTHBIX U CPEJHEYACTOTHBIX IIOMEX.
OcHoBHbIMU xapakTepucTtukamu Y311 saBistoTcs:

- HOMHUHAJIBHBIN TOK - MaKCUMAJIbHBIH TOK 1ipu koTopoM Y3/III coco6HO mmuTensHO paboTarh, He
Tepsst CBOIO pabOTOCIOCOOHOCTh. B OCHOBHOM BBIITYCKAIOTCS B MATH MOAU(DUKAIUAX, B 3aBUCKIMOCTH OT
HOMUHAJIBLHOIO ToKa: 16, 25, 32, 40, 63A;

- HOMHHAJIbHOE HANpsDKCHUE - HampshkeHue cetd mnpu kotopoM Y3JIIT cnocoOHO ATHTENBHO
paboTaTh, HE Tepsst CBOIO PAOOTOCIIOCOOHOCTE;

- YCHOBHLIﬁ TOK KOPOTKOI'O 3aMbIKaHUA - TOK KOTOpBIfI KpaTKOBPEMCHHO MOKCT BbIACPIKATDH VBﬂH
JO0 MOMCHTA IIOKa HEC cpa60TaeT aBTOMaTHYCCKUI BBIKJIFOYATCIIb, YCTaHOBHCHHLIﬁ JJIA 3alllMThI LOCIIN OT
KOPOTKOI'O 3aMbIKaHHA.

Pucynoxk (He npuBoguTcst)

1 - u3roroBuUTEND; 2 - MOJICTB; 3 - HOMUHAILHOE HAPSHKCHUE; 4 - 4acTOTa; 5 - HOMUHAJIBHBINA TOK; 6 -
YCIIOBHBIH TOK KOPOTKOTO 3aMbIKaHUs; 7 - cXeMa IMOJKIIOYCHHUS; 8 - cXeMa MHIUKAIMH COCTOSIHHS
npudopa

Pucynok 9. IIpumep mapkuposku Y311

Bwi6op Y3 A1 npor3BoAUTCS O CIASAYIOMHUM KPUTEPUSIM:

- 10 HOMUHAJIbHOMY HamnpsikeHno. HomunansHoe Hanpsikenne Y311 nomkHo ObITE GombIle 1160
PaBHO HOMUHAJIbHOMY HAIIPSKEHUIO 3alUAIIAEMON UM LIETIH;

- 10 HOMUHaJIbHOMY TOKy. Y3/III He 3amuimaer 3JeKTPUUECKYIO0 CETh OT IMEpPEerpy3Kd U TOKOB
KopoTkoro 3ambikaHus. [losromy mepen Y3/II momkeH CTOATh aBTOMATHYECKHH BBIKIIOYATENbh WIIN
Apyrod ammapar ¢ (QYHKIMEH 3aluThl OT CBEPXTOKa IO TOKY KOTOPOTrO HEOOXOJUMO BBIOMPATH
HomuHanbHBIH TOK Y3/III. IIpu stom HOMuHanbHBIA TOK Y3JII nomkeH ObITh Oomnblie THOO paBeH
HOMHUHAJIbHOMY TOKY YCTAHOBJIEHHOTO JI0 HETO ammapara 3aluThl (ABTOMAaTUYECKOTO BBIKIIIOUATENS WK
Jpyroro anmnapara ¢ pyHKIIHEH 3aluThl OT CBEPXTOKA).

Taxxe npu BbiOOope Y3III crnemyer oOpaTUTh BHMMAaHHWE Ha HajduuMe (QYHKIUH IPOBEPKU
pabotocrocoOHOCTH ycTpoiicTBa. Hekotopsie mpomsBoguTenu ocHamaroT Y3/I1 kHOmKON mpoBepkH,
OTJIETIbHBIE TPOM3BOJIUTENN B KOMIUIEKTE C YCTPOMCTBOM IIOCTaBISIIOT CPEACTBO KOHTPOJIA B BHUIE
ABTOHOMHOW BHJIKH, TTO3BOJISIONIEH UMUTHPOBATh UCKPOBBIE Pa3psibl, U TAKUM 00Pa30oM OCYIIECTBIIATH
KOHTPOJIb PYHKIIMOHUPOBAHUS U3JIENUS U ONIPEICTICHIE 30HbI €T0 JEHCTBUS, YTO SBISETCS HECOMHEHHBIM
MIPEUMYILIECTBOM TaKUX alllapaToB.



Pucynoxk (He npuBoaurcs) Pucynok (He npuBoguTcs)

Pucynox 10. ITpumep Y31 B koMIIeKTE CO CPEICTBOM KOHTPOJIS

30HBI (PYHKIIMOHUPOBAHUS

VYcranoBka VY3/III B rpynmoBbIX ceTAX NUTaHUS CUCTEM NPOTHBOINOXAPHOM 3allUTHl U B
ANEKTPOYCTAHOBKAX METUIIMHCKOTO HAa3HAUEHUS, MOICPKUBAIOIINX JKU3HEIEATEIIBHOCTh OOJIbHBIX, HE
JOITY CKaeTCsl.

Y3111 siBysieTcs erie 0fHUM BHAOM 3aIIUTHI dJIeKTpUdecKux 1eneid. OHO He 3aMeHsIeT CO00M apyTrue
anmnapaThl 3alIUThl U HE OTMEHSET HEOOXOIUMOCTH IPUMEHEHUS B AIEKTPUYECKUX IIETSIX aBTOMAaTHYECKUX
BBIKJIIOYATENICH U YCTPOICTB 3alIUTHOTO OTKIIFOUeHUS IudPepeHInalIbHOrO TOKA.

V31 pexkomenayeTcss yCTaHABIUBATH B OTJEIBHBIX T'PYINIOBBIX JUHUSAX MUTAHUS OCBEHICHUS U
HITETICEIbHBIX PO3ETOK MOCIe Apyrux anmapaTtos 3amutel (AB, YT).

VYcranoska VY3/III 3ampemiaercss B JIMHHUAX CHCTEM IPOTHUBOIIOKAPHOW 3alllUThI, a TaKXKe
3JIEKTPONPUEMHUKOB, OTKJIFOYEHHE KOTOPBIX MOYKET IMPUBECTH K ONACHBIM IOCIEACTBUSIM: CO3JAHUIO
HEMOCPEICTBEHHOW YIPO3bl IS )KU3HU JIFO/I€, BOSBHUKHOBEHHUIO B3PBIBOB, IM0OKAPOB U T.I.

YcTponcTBa 3awmThbl OT nepeHanpsikeHna cetu (Y3I)

Hepenazu,l HaIIpsAKCHUSA B SHeKTqueCKOﬁ CCTHU ABJIIAIOTCA O,Z[HOf/i M3 OCHOBHBIX IIPUYHH BbIXOJA M3
CTPOs JICKTPUICCKUX HpI/I60pOB, B OTHCJIBHBIX ClIydasX NPUBOIAANIUX K ITOXKAPY. Ocobenno OCTpO BOIIPOC
3alIUThI 3HeKTp0HpH60pOB OT IICPCIIaa0B HAIIPAKCHUA CTOUT B JKUJIBIX MHOI'OKBAPTHPHBIX AOMAX CT apoﬁ
HOCTpOﬁKH, a TaK K€ YaCTHBIX KWJIbIX JOMAaX IMOAKIOYCHHBIX K CTAPBIM JIMHUAM 3JICKTPOIICpCaAay.

yCTpOfICTBO 3al0UTBI OT MNCPCHAIPSKCHUA WKW PCJIIC HANPSAXKCHUA - OTO ammnapar 3allyThl,
OC}’H.IGCTBJ'DIIOH_II/II\/'I HerepBIBHBIﬁ KOHTPOJIb BCJIWYHUHBI HAIIPAKCHUA HI/ITaIOH_[eI\/'I CETH C LCJIbKO
oOecrieueHnsT OTKIIFOUEHUS Harpy3knu B CJIyda€ BbIXOJAd 3HAYUCHUS HAIPSIKCHUA 3a YCTAHOBJICHHLIC
MpUaCIIbI.

Pucynok (He mpuBoguTCs) Pucynok (He npuBoauTcs) PucyHok (He npuBOIUTCS)

Pucynoxk 11. [Ipumeps! yCTpOICTB 3alIUTHI OT NEpEeHANPSKEHUS

PAa3JIMIHBIX HpOHSBOI[HTCJ'ICﬁ

Hasnauenune Y3II 3akmiogaercs B 3alIUTe AJIEKTPOOOOPYNOBAHUS OT MEPENajoB HANPSDKEHUS CETH
KOTOpBIE MOTYT BO3HHMKHYTH B CJICJICTBUE PA3TUYHBIX ()aKTOPOB TaKUX KaK OOPHIB HYJs, mepekoc (a3 u
T.J.

Kax mpasuio, Y3I1 cocTouT u3 1ByX OCHOBHBIX OJIOKOB: U3MEPUTEITHLHOTO U UCIIOJIHUTEIHLHOTO.

[Ipu nomaue Ha YII HanpspkeHHs W3MEPUTENBHBIA OJIOK ompesenseT ero BenuuuHy. Ecnm
U3MEPEHHOE 3HAUEHNE HANPSYKEHUS 2JIEKTPOCETH HE BBIXOIUT 3a YCTAHOBJICHHBIN B HACTPONKAxX qUana3oH
3HAYEHUIN W3MEpUTENIbHBIN OJIOK MOJaeT CUTHAJ Ha MCIOJHUTEIbHBIA OJNOK (pere) KOTOPhIA 3aMbIKaeT
CUJIOBOW KOHTAaKT, BKJIFOUasi TEM CaMbIM Harpy3Ky B CETb.



Taxum o6pazom, Y IIT ocymiecTBisieT HEMPEePHIBHBIN KOHTPOJIb HAMPSHKEHUS AJIEKTpoceTh. B ciydae
CHIDKCHUS HANpsOKEHUS HIKE YCTAaHOBJIEHHOTO MOpPOTa WIIM TOBBIINICHHS BBIIIE YCTAaHOBJIEHHOTO B
HACTpPOMKax Mopora U3MEpPUTENbHBIM OJIOK MTHOBEHHO MOJAeT CUTHAJ Ha MCIOJIHUTEIbHBIA MEXaHU3M
(pene) KOTOPBIN OTKIIIOYAET AJIEKTPOYCTAaHOBKY OT ceTu. [locie BoccTaHOBICHMS 3HAYCHUS HANIPSHKCHUS
70 JIOMYCTUMOTO 3HAYCHUsS, U3MEPHUTEIbHBIM OJOK uYepe3 YCTaHOBJICHHYIO B HACTPOHWKAaX BBIICPIKKY
BPEMEHH IOJACT CUTHAJ HA UCIIOJIHUTEIbHBIN MEXaHU3M, KOTOPbI BHOBb BKJIIOYAET HArpy3Ky.

Cy11ecTBYIOT ClIEIyIOIINE TUIIBI pelie HapsHKEHHI:

- 110 THITY 3JIEKTPOCETH: O HO(A3HBIC U TpeX(pa3HbIC,

- M0 cnoco0y YCTaHOBKH: CTalMOHapHble U mnepeHocHble. [Ipu ycranoske Y3II Bo BBOAHOM
ANEKTPOIIUTKE 00eCIeUrBaeTCs 3alUTa BCEH AJIEKTPOCETH U BCEX DJIEKTPONPHUOOPOB, MOJKIIOYEHHBIX K
neit. Ilepenocusie Y3II nmpumeHsitoTcs, KOrja €ro yCTaHOBKAa B HIMTKE 3aTpyJHEHa WM HEO0OXOIUMO
o0ecnednTh 0cOObIe HACTPOIKU MO HANIPSKEHUIO CETH 111 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHHUS.

B nHacrosiee BpeMsi CyIIeCTBYIOT YCTPOMCTBA 3aIUTHI OT MEPEHANPSIKCHHSI ¢ KOMOWHUPOBAHHOM
3aIUTOMN, TAaK Ha3bIBAEMbIE BOJIbT-aMIIEPHBIE peJie, KOTOPbIE KOHTPOIUPYIOT KPOME HAIIPSKEHUSI CETH, eIIle
U TOK B CETH, 3alllMIIas TeM CaMbIM CETh, KaK OT MEPEMNajoB HANpPSKEHHs, TaK U OT MEperpy3kH, T.e.
JIOTIOJTHUTEIBHO BBIMOIHIET (PYHKIHUIO OTPAHUYUTENS] MOIITHOCTH.

HCO6XO[[I/IMO 3HAaTb, YTO BOJIBT-aMIICPHOC PCJIC HEC obecnieunBaeT 3alIUTy CCTH OT KOPOTKOI'O
3aMBIKAHHUS B HE MOJKET 3aMEHHTL COOOM aBTOMATUUYCCKHI BBIKIIOYATEIIb.

Baxxnoii xapakrepuctukoil Y3II sBisieTcss HOMUHAJIbHBINA TOK.

Homunanenbeiii TOk - 3T0 TOK, KOTOpbiii Y3II crmocoOHO mpomyckarth depe3 ceOs B TeueHUe
JUINTEIBHOIO BPEMEHU COXpPaHssl IpPU 3TOM CBOIO paboTrocnocoOHOCTh. CTaHAapTHBIMU, Haubosee
pacnpocTpaHEHHBIMU 3HaUYeHUAMH HOMUHAIIbHOTO ToKa Y311 siBnsirotest: 10; 16; 25; 32; 40; 50; 63A.

Homunanenenii Toxk VY3II ompenensercs mo cyMMapHOMY TOKY Harpy3kKd WJIM MOIIHOCTH BCEX
3JIEKTPOIIPUOOPOB, MOAKIIOYAEMBIX B 3AILUIIAEMYIO CETh.

[ToryunB paccuMTaHHOE 3HaueHUE TOKa, BbIOMpaeM Y3II ¢ OmmkaiiuMm OOJBLIMM CTaHAAPTHBIM
3HAYEHUEM HOMHUHAJIBHOTO TOKA.

Heobxonumo yuuthiBath, yto Y3II He 3amuimaer 3JE€KTPOCETh OT TOKOB MNEPErpy3KH U TOKa
KOPOTKOI'O 3aMbIKaHusl, Mo3ToMy camo Y3II [0mKHO OBITh 3aIMIIEHO OT HHUX YCTAHOBJIEHHBIM
MOCJIEZIOBATEIbHO C HUM aBTOMAaTHYeCKUM BbIKitouateneM. [loaTomy HomuHanbHbi TOk Y 3II
HEO0OXOUMO NMPUHUMATh HCXOJS U3 HOMHMHAJIBHOIO TOKAa aBTOMAaTMUYECKOro BbIKItodarens. llpu stom
HoMuHanbHBIA TOK ¥Y3II gomkeH ObITh O0JIbIIIE WM PABEH HOMUHAJIBHOMY TOKY YCTAHOBJICHHOT'O J10 HEro
aBTOMATUYECKOT'O BBIKJIFOUATEIIS.

V3I1 MOryT UMETh HECKOJIbKO HACTPOEK:

- ycraHoBKa mopora cpabareiBanus Y3Il mo mMakcumanbHOMY 3HaueHHto HampspkeHus (Umax) -
YCTaHABIMBAET MAKCUMAJIBHO JOIyCTUMOE 3HAUEHHUE HANPSIKEHUS dJIEKTPOCETH, IIPEBBIIIEHHE KOTOPOIO
IIPUBENET K OTKJIFOUYEHHUIO HAaIPy3KH;

- ycraHoBKa mopora cpabareiBanust Y3I1 mo muHuManpHOMY 3HadeHuto HanpspkeHus (Umile) -
YCTaHABIIMBA€T MUHUMAJIBHO JIOMyCTUMOE 3HaU€HUE HaNpsKEHUS SJIEKTPOCETH, CHUKEHUE HAIPSHKEHUS
HUKE JAaHHOTO 3HAUEHUS MPUBEJET K OTKIIIOUEHUIO Harpy3Ku;

- YCTaHOBKAa BPEMEHHM 3aJ€p)KKH BKIIOUEHHS - BpeMs, depe3 kortopoe Y3II, mocne oTkiroueHus
Harpy3KkH, MOBTOPHO €€ BKJIIOYHUT MPU BOCCTAHOBIEHUHM 3HAYEHMSI HANPSHKEHHUS] CETH B yCTaHOBJIEHHBIX
npeaenax. Bpems 3aepKKu BKIFOYEHUS HJIEKTPOIIPHOOPOB BEIOMPAETCS B COOTBETCTBUHU C PYKOBOJICTBOM
I10 DKCILTyaTalyH.



Pucynok (He npuBoaurcs)

Pucynox 12. IIpumep MapKUpOBKH yCTPONCTBA 3aIIUTHI

OT IEepEeHAIPsKEHUSI (pelie HalpsyKEHUs)

KonmdecTBo 1 crocoObl HACTPOWKH MOTYT OBITH pa3inuyHbl i pasHbix TunoB Y3II. OObruHO,
HacTpoiika ¥Y3II ocymiecTBieTcsl C IOMOILBIO IOBOPOTHBIX PETYIMPOBOYHBIX PyUEK.

CpaBHeHI/Ie aIrrapaToB 3alllUThI SHCKTpHHGCKOﬁ CETH MO0 OTKII0YaroIIei CIIOCOOHOCTH

PaccMoTpuM paszHuiy B paboTe M BO3MOXKHOCTSIX OTKJIIOUEHHUS Pa3IMYHBIX allapaToB 3alllUThl
AJIEKTPUUYECKUX Leneil. B Hacrosmiee Bpems, €cTh MHOTO KOMOMHHMPOBAaHHBIX YCTPOMCTB 3allUTHI
JIEKTPUUYECKUX CETEH, T.€. COBMELIAIOIIUX B c€0€ HECKOIBKO 3aIUTHBIX (QYHKLUH. 31€Ch Mbl pACCMOTPUM
HEe KOMOMHHMPOBAHHBIE allapaThl 3alUThI, BHIIOIHAIOLIUE TOJbKO OAHY (QyHKIHIO.

[TpyunHaMu M0OKApOB OT BJIEKTPOYCTAHOBOK MOTYT SIBJISTHCS: KOPOTKOE 3aMbIKaHUE, NEperpysKa,
TOKHU yTE€UKH, 1yrOBble IPOOOH (MCKPEHUE), IEPEHAIIPSLKEHHUE.

JUis1 321U THI 3JIEKTPUUYECKUX CETEH, B HACTOsIIEEe BPeMsl, ABIISIOTCS 00s13aTeIbHBIMU K IPUMEHEHHIO
AB u VYJT. Oru anmaparel 3apeKOMeHAOBaIM ce0s Kak HaAexHble U IPPEKTUBHBIE CpeICTBa
IPEJOTBPALLEHUS [T0KAPOB OT JIEKTPOYCTAHOBOK.

AB 3amuiaeT 3JeKTpUUecKyI0 CeTh OT TOKOB KOPOTKOI'O 3aMbIKaHUS U NEPErPY30K FIEKTPUUECKOM
CeTH.

VT 3amuniaet 3JeKTPUYECKYIO CETh OT II0KapOB B PE3YJIbTATE BOSHUKHOBEHMS TOKOB YTEUKH.

Crnemyer OTMETHTb, YTO B HACTOSIIEE BpeMs 3alIUTy OT MHOTUX HETaTUBHBIX (DaKTOPOB,
BBI3BIBAIOIINX BO3TOPaHUE B JIEKTPUUECKUX CETAX, BMecTe ¢ npuMmeHenueM AB u YT, otyactu pemaror
OpPraHU3alMOHHBIMU MEPONIPUATUAMHU, IPOU3BOAUMBIMU Ha TAIlE IPOEKTUPOBAHUS JJIEKTPUUECKUX CETEM,
MIPU UX MOHTa)X€ U MPH dKCITyaTanuu. Vcnons3yloTcs Takue Mephl, Kak 3a3eMIIeHHe, YKIaaKa Kabens B
KopoOa, YBeTUYEHHE PACCTOSHUS MEXIY MPOBOJHUKAMH, IPUMEHEHHE CIEIHUATbHBIX COCIUHUTEIHHBIX
YCTPOMCTB (KJIEMMHBIX KOPOOOK U Ap.) U T.1. /115 3a1IUThI OT eperpy30K MPOU3BOJIAT IPaBHIIbHBIIN pacyeT
JNEKTPUYECKUX CETEN U HArPy3KH.

Onnako AB u VT wn3HavyanbHO He OBUIM NpeJHA3HAYCHbl JUIl PACHO3HABAHUS UCKPEHUS U
OTKJIIOUEHUS LIETIH B cilydae ero nosiieHus. Mckpenue He pacnosnaercss AB nnm VT, nockonsky npu
HCKPEHUH HE ITPOUCXOJUT HU YBEJIIMUEHUE CPENHETO 3HAUEHUS TOKA B LIENHU, HA €r0 yTeUKa Ha 3€MJIIO.

[Tpu mocnenoBaTeNbHOM HCKPEHUU TOJHOE COMPOTHUBIICHHE "TJIOXOr0 KOHTAKTa" yMEHBIIAET TOK
Harpy3kH M JIEp’KUT 3TOT TOK HUXKe nopora oTkimoueHuss AB. CooTBETCTBEHHO, 3TH CPECTBA 3alIUThl OT
HEraTUBHOT'O JIEUCTBHSI BEICOKOTO 3HAYEHUs TOKA He cpabaTbiBatoT. [Ipu mapanenbHOM HCKPEHUH MEXTy
¢ba30ii 1 HEUTPATIBLHBIM MPOBOIOM TOK OI'PAHHUEH MOJHBIM CONMPOTUBIIEHUEM LIeNHN U cpabaTbiBaHue AB u
VT 3aBUCHT OT CTENIEHU UCKPEHHUS, OJTHAKO B IIOJTHOW MEPE HE TapaHTUPYETCH.

COOTBETCTBEHHO, pELICHHE 33Jaul PacllO3HABAHMSI UICKPEHUS M 00ECTIeUeHHs 3alllUThl OT MOKapoB,
BBI3BAHHBIX MCKPEHHEM, JOJDKHO 00ecleynMBaThCS HOBBIM THUIIOM YCTPOMCTB, (YHKIMOHAJIBHO H
TEXHUYECKH OPUEHTHUPOBAHHBIMU HA TAaKYIO 3a7a4y. Takum yctporicTBoM sBisiercs Y 3 /11

VY311 3ammmaer >IeKTPUYECKYIO CETh OT IMOKapOOINacHOTO MPOSBICHHUS AYyroBOro mpo0os
(McKkpeHus).

Eme omauM ¢akTopoM, KOTOPBI MOXXET HMPUBECTH K MOXapy OT 3JIEKTPOYCTAaHOBOK, SIBIISIOTCS
KoJIe0aHUsl HampsDKeHUs dJIeKTpuyeckod certu. IlpuyeM, OMacHOCTh MOXKET HECTH KakK MOBBIIIEHHOE



HAIps>KCHUEC, TaK U IIOHMXKCHUC HAITPSXKCHUA.

AB, YT, Y3/II1 He 3amuIIarT dIEKTPHYECKYIO CETh OT OMACHBIX KOJICOAHW HAMPSDKCHUS CETH.
Oty 3anauy BbmoanseT Y 3I1.

V3II 3ammiiaeT 3JIeKTPUYECKYI0 CeTh OT KOJeOaHUW HaIpsHKEHHs, KOTOPbIE MOTYT MPUBECTU K
BBIXO/Y U3 CTPOS JIEKTPONPUOOPOB U UX BO3TOPAHUIO.

(DyHKLIMOHaanbIe BO3MOXHOCTU annapaTtoB 3allnTbl ANTIeKTPUYEeCKUX ceTen.

OTrpaHUYCHHOM TOKC
K3)

Tabnuma 6
OyHKIMOHATbHBIE BO3MOKHOCTH aIMapaToB 3alUThI
BJIEKTPUYECKUX CETEH
Anmapar 3amThbl
ABapHitHbII YcerpolicTBo YcrpoiicTBo YcrporictBo
PEXKUM ABTOMaTHYCCKHN 3aIUTHI 3aIUTHI OT 3aIIUTHI OT
BeIKIIOUaTens (AB) | muddepeHnpanbHOr | IyroBoro mpo0os | mepeHanpsuKeHus
o toka (YIT) (Y3AII) (Y3I0)
Kopotkoe He oGecnieunBaer | He obecneunBaet | He obecrieunBaet
ObecnieynBaeT 3aIIUTy
3aMbIKaHUe 3aIUTy 3aIUTy 3aIUTy
He oGecnieunBaer | He obecneunBaet | He obecneunBaet
Ileperpy3ka | ObGecnieuuBaeT 3alUTy
3aIUTy 3aIUTy 3aIUTy
He o6ecnieunBaet ObecneunBaer He o6ecnieunBaet | He oGecrieunBaer
VYrteuka Toka
3aIUTy 3aITUTY 3aIUTy 3aIUTY
[yrosoi
npobou He o6ecnieunBaet He o6ecnieunBaet Ob6ecneunBaer | He obGecrieunBaer
MOCIIEI0BATEIbH 3aIUTy 3aITUTY 3aIUTy 3aIUTY
BIN
He B monno Mepe
. o0ecrieynBaeT 3aliuTy.
[yrosoit
Soi MosxeT cpaboTaTh He o6ecnieunBaet Ob6ecneunBaer | He oGecrieunBaer
po0oi
. | cIUIIKOM Mo3HO (TIpH 3aLUTY 3aIUTY 3aITUTY
napauIeTbHbIH




He B nosiHOM Mepe
He B monHoit Mepe obecreunBaeT
. o0ecrieunBacT 3alIuTy. 3aIuUTYy.
HyroBoit
St Ha MoskeT cpaboTath MoskeT He Ob6ecneunBaer | He obGecrieunBaer
PO CJIMIIKOM TI03JIHO (TIpU cpaboTath (npu 3alUTy 3alUTy
SEMITIO OTPaHUYECHHOM TOKE UMITYJIbCHOM
K3) Xapakrepe
UCKPEHUS)
[Tepenassr He o0ecnieunBaer He o0ecnieunBaer | He oO0ecnieunBaer | OOecrieynBaer
HaTPSHKCHUS 3alIUTy 3alIUTy 3alATy 3alUTy

N3 tabmuiel 6 BUIHO, YTO HU OJIMH U3 allllapaToB 3alUTHI HE 3aIlUIIACT JIEKTPUUECKYIO CETh OT
BCEX BO3MOKHBIX aBAPUUHBIX PEKUMOB. J[J1 oOecredeHus: MaKCMMaIbHOM 3aIUThI AJICKTPUIECKON CeTH
1enecoo0pa3Ho MCIOIb30BaTh amnmapaThl 3allUThI, paboTarole Ha OOHAPYKEHHE pPa3HbIX MPU3HAKOB
HEUCIIPABHOCTU AJIEKTPUUECKOU CETH.

[Tpumenenue Y3/II1 u Y3II He otmensier HeoOxoaumocTu ucnosb3oBanus AB u V/IT.

Takum 00pa3om, eciau pacCMOTPETh BapUaHT MCMHOJIb30BAaHUS BCEX BHUJIOB 3aUTHI AJIEKTPUUECKON
CETH OTJICIIbHBIMHU YCTPOHCTBaAMHU (BBIMOIHIIOMIMMHU TOJIBKO OAHY (PYHKIIMIO), TO HEOOXOAUMO YCTAaHOBUTH
yeThIpe pa3HbIX anmnapata 3amutel: AB, YT, Y311, Y3IIL.

B Hacrosmiee Bpemst pacripocTpaHeHbB KOMOMHUPOBAHHBIC AIIIAPATHI 3alUThI, KOTOPHIC 00BETHHSIOT
B OJIHOM KOpITyCE HECKOJbKO YCTpoHCcTB. Hampumep, auddepeHnnanpHpie aBTOMATHI, KOTOPHIC
O00BEIMHSIOT (DYHKIMHM aBTOMATHYECKOTO BBIKIIIOYATENS M yCTPOMCTBA 3amuThl Jud(depeHIHaTbLHOTo
Toka. KoMOMHUpOBaHHBIE YCTPOWCTBA MO3BOJSIOT ONTUMHU3UPOBATH U YHPOCTHTH MPOEKTUPOBAHUE H
MOHTaX 3JIEKTPUUYECKHUX HIUTKOB.

TepMOMHAMKaTOpr

Opnolt u3 HanboJee pacnpoCTPaHEHHBIX IPUYUH MOKAPOB OT JIEKTPOYCTAHOBOK SIBJISIETCS IEPETPEB
KOHTaKTHBIX COEAMHEHUH M JpYyrux 3JeMeHTOB. lloxkapoomacHble peXHMbl BO3HHMKAIOT BCIIEACTBHE
OO0JIBIIIOrO EPEXOAHOrO CONPOTUBIIEHUS, a TAKXKE IIEPErPy30K.

TepMouHAMKATOpHBIE MaTepuajbl MpeIHA3HAUYEHBbl IS BHU3YaIbHOTO WM (OTOTrpaduuecKkoro
KOHTPOJISI W W3MEPEHHs TEMIIEpaTyphl, T.€. PpE3yJIbTaTbl HM3MEPEHHH MOXKHO NIPEICTaBUTh B
BU3YaJIM3UPOBAHHOM BH/JIE.

ITpu noCTHKEHUM MAKCUMAJIbHOM TeMIIepaTypbl TEPMOMHINKATOPHBIN MaTepHall pacIljiaBisieTcs U
HEOOpaTUMO MEHSET CBOH IIBET.

TepMOMHAUKATOPBI MOXKHO HCIOJIb30BaTh KaK JI0KA3aTENbCTBO (DaKTa JIOCTHXKEHUS ONpeaesIEHHOM
MaKCHMaJIbHOW TeMIEPaTyphbl, T.K. Pe3YyJIbTaThl HU3MEPEHHUS ABIISIOTCS HEOOPATUMbBIMHU.

Meton wu3MepeHuss TeMIlepaTypbl € IOMOIIBI0 TEPMOMHIMKATOPHBIX MaT€pUaIOB OTJIMYAECTCS
IIPOCTOTOM, 3KOHOMHYHOCTBIO, MaJIOl TPYAOEMKOCTbIO, BO3MOKHOCTBIO OIIEPAaTHUBHOIO IOJY4YEHHUS
JOCTaTOYHO MOJIHOW MH(POPMAIIUH O TEIJIOBOM PEKUME FIEMEHTOB 3JIEKTPOOOOPYIOBAHUSI.

TepMOMHAUKATOPHl HMMEIOT HECKOJbKO HCIHOJHEHWH: TEepMOMHIMKATOPHbIE HAKIEWKH U
TEPMOUHIUKATOPHBIE KPACKH.



KoHTpacTHOCTH IIBETOBOTO TMIEpex0/1a 00ECIIEUNBALT JIETKOE Paclio3HABAHKUE aBapUIMHOTO TeperpeBa.

TepMOMHAUKATOPBI COXPAHSIOT CBOM IIBET M MAPKUPOBKY Ha MPOTSHKEHUH BCETO CPOKA CITYKOBI.

TepMOMHIUKATOPHBIE HAKJICHKHA TPEACTABISIOT COOOM IMOJUIOKKY Ha CAaMOKJICSIIEHCS OCHOBE C
HaHECEHHBIM TEPMOWHIUKATOPHBIM MOKPHITHEM. MaTepraioM MOJJIOKKH MOTYT ObITh Oymara, ¢osibra
WM TOJUMEpHas IUIeHKa. /[l mnpemoxpaHeHUs TEPMOMHAMKATOPHOTO TIOKPBITHS OT BHEIIHHX
BO3ICHCTBUI TOBEPXHOCTDH U3JEIMS MOKPHIBAIOT 3aIIUTHOM TIJICHKOM.

[Tpu mocTHXKeHNH 3aJJaHHOM TeMIIepaTypbl HHIUKATOP HEOOPAaTUMO MEHSET CBOH IIBET.

TepMOMHIMKATOPHBIC HAKICHKH MOTYT OBITh Pa3IMYHOTO pa3mepa v (OPMbI, B 3aBUCUMOCTH OT
33714l UMETh Pa3HbIi MOPOr cpabaThIBaHUs, UMETh HECKOJIBKO TEPMOYYBCTBUTEIBHBIX METOK C pa3HbIM
mpeieIoM cpadaThIBAHMSL.

TepMOI/IHI[I/IKaTopHBIe HaKJICUKH MOT'yT OBITH OAHOIIO3UIITMOHHBIMU, T.C. HUMCHOT OoHY
WUHIUKAIIMOHHYI0O METKY M MHOTOIO3UIIMOHHBIMA - HMMEIOIIUE HECKOJIbKO HWHIMKAIMOHHBIX METOK,
HACTPOCHHBIX Ha Pa3HbIC TEMIICPATYPHI.

Pucynok (He npuBoguTcst) Pucynok (He npuBoaurcs)

Pucynoxk 13. [Ipumepsl TepMOMHINKATOPHBIX HAKJIEEK

Pa3JIMIHBIX HpOH3BOZ[HTCJI€ﬁ

[IpruMmeHeHre OJHOMO3MUIMOHHBIX TEPMOMHIAMKATOPHBIX HAKJIEEK IO3BOJISIET KOHTPOJHUPOBATH
MaKCUMaJIbHYIO TEMIIEPATypy Ha 3JIEMEHTE JIEKTPOOOOPYA0BAHHUS.

[IpumeHeHre MHOTOIO3UIIMOHHBIX TEPMOMHAMKATOPHBIX HAKJIEEK IO3BOJIAET  ONpPEICsiTh
TEMIIEPaTypy JAEMEHTA AIEKTPOOOOPYIOBAHUS KaK cpeqHeapru(MeTHIeckoe MEX Ty MOCIeTHEH METKOM,
W3MEHMBIIEH LIBET, U IEPBOM - HE N3MEHUBILECH.

TepMOMHIUKATOPHBIE KPACKH, B OTJIWYHME OT TEPMOMHIMKATOPHBIX HAKIIEEK, MOXXHO HAHECTH Ha
MMOBEPXHOCTU WJIM 3JIEMEHTHI JIEKTPOOOOPYI0BAHUS, HEIOCTYITHBIE /ISl YCTAHOBKU TEPMOUHIUKATOPHBIX
HaKJieeK, HalpuMep, MPHU CIOKHOM KOH(QUTYpallMM WIM OrPaHUYEHHOM TPOCTPAHCTBE BHYTpPHU
ANEKTPUYECKUX MUTKOB. Kpacku MOKHO HaHECTH Ha MOBEPXHOCTh KOHTPOJIHPYEMOIO dJieMeHTa Oosee
TOHKHUM CIJIOEM, B PE3YJIbTAaTe Yero BO3pPacTaeT CKOPOCTh CpadaThIBaHUS.

PucyHnox (He mpuBOUTCS)

Pucynox 14. IIpumMep UCHIOTHEHUS TEPMOMHINKATOPHBIX KPACOK

TCpMOI/IHI/IIlI/IKaTOPBI MMPUMCHATIOTCS JJIA KOHTPOJIA TCIIJIOBOTO peKUMa 9JICMCHTOB
QJICKTPOYCTAaHOBOK.

TepMOMHAUKATOPBl MPUMEHSIOTCS UIsi OOHAapyXEHHsl W PEerucTpaluy MeperpeBoB 3JIEMEHTOB
ANEKTPOOOOPYIOBAHUS UM AJIEKTPONPOBOJIKH, B MEPBYIO OUepe/b, BOIU3U 3JIEKTPUUYECKUX KOHTAKTOB,
KOHTAKTHBIX CO€TUHEHHH.

TCpMOI/IHI[I/IKaTOpLI HC Tpe6y10T CIICIUAaJIbHOI0 TCXHUYCCKOT'O O6C.IIy>KI/IBaHI/I}I.

3aHH/ITe noaJaeKar 3JIEMCECHTHI 3J'IeKTp0060pyJIOBaHI/I${, JJIs1 KOTOPBIX HOPMATHBHO-TEXHUYCCKUMU



JOKYMEHTAaMHU YCTaHOBJIEHbI HaWOOJBIIME JOMYyCTHMbIE TeMIEepaTyphl HarpeBa, a TaKKe JIIEMEHTHI
ANEKTPOOOOPYIOBaHUS, IEPETPEB KOTOPHIX MOXKET MPUBECTU K aBaPUH HJIM BO3TOPAHUIO (HE3aBHUCUMO OT
HaIU4us TpeOOBaHUM HOPMATUBHBIX JOKYMEHTOB).

TepMOMHAMKATOPHl HAHOCIT HA O3JEMEHTH JJIEKTPOOOOPYHOBaHUS, TOJUICKAIINEC KOHTPOIIO
TEIJIOBOI'O COCTOSTHUS.

Pucynok (He npuBoaurcs)

Pucynoxk 15. [Ipumep ucnonap30BaHusi TEPMOMHINKATOPHBIX HAKIIEEK

AJIs1 KOHTPOJIA TEMIIEPATYPbl KOHTAKTHBIX COCI[I/IHCHI/II\/'I

[Topor cpaOaTeiBaHMsI TEPMOUHIUKATOPOB BBIOMpAeTCs HCXOIs U3 TpeOOBaHUN HOPMATHBHO
TEXHUYECKOM JOKYMEHTAllMH Ui KOHKPETHOTO JJIEMEHTa JJIEKTPOOOOpYIOBAaHUS, TEXHUYECKUX
XapaKTePUCTHK U PEKUMOB PabOTHI AJIEKTPOOOOPYT0OBAHUS.

Tak kak TEpMOMHJIUKATOPHI HE SBISAIOTCS BOCCTAHABIMBAEMBbIMU M3EIUSAMH, MOCIE PErUCTpALluU
MU Iieperpesa cpaboTaBIINe TEPMOUHANKATOPHI OIJIEKAT 3aMEHE Ha HOBBIE.

Heo0xoaumMo KOHTPOJIUPOBATH CPOK HCIIOJIB30BaHUS TEPMOUHIUKATOpPOB. [lpu mcTedeHun cpoka
UCIOJIb30BaHU s, TEPMOMHAUKATOPHI HEOOXOAMMO 3aMEHUTH Ha HOBLIE. [lociie 3aMeHbI clienarh OTMETKY B
KypHaie.

TepMOMHAUKATOPHI SBJSIIOTCS HEBOCCTAHABIMBAEMBIMH M HEPEMOHTONPUTOIHBIMU H3CIUSIMU
(mokpeitusimu). [Ipu cpabaTbiBaHUM TEPMOUHIUKATOpA, €0 CIEAyeT yIaduTh U 3aMEHUTh Ha HOBOE
uznenue (mokpeithe). OkpallMBaHHE TEPMOWHIAMKATOPHBIX METOK B pe3ylbTaTe BO3ACHCTBUA
TeMIIepaTypbl HEOOPATUMO.

Tepmocucremol

TepMocucTeMbl NpeAHAa3HAUYEHbl Ui PAaHHETO0 aBTOMATHUYECKOTO OOHApy>KEHHs MO0KapOOMacHbIX
CUTyallul, BO3HUKAIOIIMX BCIEACTBHE IIEPErpeBa JJIEMEHTOB JJIEKTPOYCTAHOBOK: KOHTAKTHBIX
COeIMHEHUH, MpOoBO/IOB, Kalenel (B T.4. KOHLEBOW apMaryphl) M IIHH, 3JIEKTPUUYECKUX Aammaparos,
BBOJIHBIX PacCHpeeNUTeNbHbIX MIKA(POB, IIUTOB C 3JIEKTPOOOOPYA0BAaHHEM, HHOTO 3JIEKTPOOOOPYI0BaHUS
U UX 3JIEMEHTOB, TJIe BO3MOYKHO MPEBBIIIEHUE TEMIIEpaTypbl 000PYJOBaHUS B HEIUITATHOM peXXHUMe paboTh
WM TIpY TOSIBJICHUU Jle(heKTa.

CucreMbl OCYIIECTBISIOT HENPEPHIBHBIM KOHTPOJb TEMIIEpPATypbl HarpeBa C CHUTHalIM3alued o
MIPEBBILICHUN YCTAHOBJIEHHBIX IOPOrOB M INepenadyeld MHQOpMalMK Ha MYJIbT LEHTPATU30BAHHOTO
HaOIOACHNUS, TJIe OCYIIECTBIIAETCS MPUEM TPEBOXKHBIX M3BELICHUH 00 OOHapy>KEHHBIX NeperpeBax ¢
JIaTYUKOB, 0TOOpaskeHHe (MHIMKAIUSA) COCTOSIHUS U PETUCTPALUS COOBITHH.

TepMocucreMamMyu MOTYT OBITH O0OOPYJIOBaHBI 3JIEKTPOYCTAHOBKH, JJII KOTOPBIX HOPMATHBHBIMU
JOKYMEHTaMHU YCTaHOBJIEHbl HauOOJbIIAsl JIOMyCTUMas TeMIlepaTypa HarpeBa, a TaKKe 3IJIEMEHTHI
ANEKTPOOOOPYIOBAHUSI M AJIEKTPONPOBOJAKH, MEPErpeB KOTOPHIX MOMKET NPUBECTH K aBapuu WIH
BO3TOPaHUIO.

Pucynok (He nmpuBoauTcs) Pucynok (He mpuBoauTcs)



Pucynox 16. ITpumep cucremsl, cocTosien
U3 TEPMOAKTUBUPYEMOM Ia30BbIACIIAIONICH HAKICHKH

U CIICOUATIU3HUPOBAHHOT'O Ira30BOI'0 AaT4rKa

B kadecTBe yCTpOHCTB OOHApy>KEHUS MPEBBILICHUS TEMIIEPaTypbl B pPa3HBIX CHCTEMax MOTYT
BBICTYNAaTh pPA3JIMYHbIE AaT4UKU. Hampumep, TepMOAKTUBHpPYEMBbIE Ta30BBIACISIONIME HAKIEHKH, MpU
HarpeBaHUM KOTOPBIX IO OMNPENEICHHON TeMIepaTypbl BBIIEISETCS CUTHAIbHBIM ra3, YJaBJIWBAEMbIN
CHEUMAaIU3UPOBAHHBIM T'a30BbIM JaTYMKOM, IIEPEAAIOIINM CUTHAII O IIEPErpeBe Ha KOHTPOIbHO-TIPUEMHOE
YCTPOIMCTBO; OECKOHTaKTHble WH(pPaKpacHble IaTYMKH;, AATYUKA TEMIIEpaTypbl, YCTaHABIMBAaEMbIe
HETMOCPEJCTBEHHO HA KOHTPOJIMPYEMBIH 3JIEMEHT 3JIEKTPOOOOPYAOBAHHUSL.

PucyHnoxk (He mpuBOAUTCS)

[lar 1 lar 2 lar 3

I"azorenepupyroniue [Ipn narpeBanuu Bbimie 50 - B aBapuiiHOM  cuTyauuu,  Korja
HakJeliku, pasmenieHHble Ha 90 °C MHOUMKAaTOpHbIE METKM TeMmIeparypa noaHumaercs Bbie 100
CHJIOBBIX KOHTAKTaX, a Takke HeoOpaTMMO MeHsAoT cBou °C, Hakieika BBIJCNSET CUTHAJIBHBIN
CMOHTHUPOBAHHBI  Ta30BbIM LIBETA ra3, KOTOpbI (uKcupyeTcs Tra3oBbIM
JATYUK B JIEKTPOLIUTKE JaT4uKOM. JlaTuMk mepenaer curHai
TPEBOTU W/WIIM OTKJIIOYAET MUTaHHUE

Pucynok 17. [TomaroBas cxema paboThI
CHUCTEMBbI HEMPEPHIBHOTO KOHTPOJIS TEMIIEPATYyPhl
Ha OCHOBE TEPMOAKTUBUPYEMOM Ta30BbIICISIONIEH HAKIECHKHU

U CIICHUATIU3UPOBAHHOTO T'a30BOI'0 AaTYHUKaA

KpOMe TOro, TEPMOCHCTCMBI MOKHO HCIIOJB30BATh KAK CHUCTEMbl MOHHTOpPHHIA noxcapHoﬁ
OIMACHOCTH 3JICKTPOYCTAHOBOK, 3a CUCT PAHHCTO O6H3py>KCHI/IH TOYCK YPE3MCPHOro HarpeBa, 3a10Jro 10
HaydaJia TepMI/I‘-IeCKOI\/'I ACCTPYKIUHN U30JIAIIUU B MECTAX YCTAHOBKU JATYUKOB.

PucyHok (He mpuBOIUTCS) PucyHok (He mpuBOUTCS)

Pucynok 18. IIpumep crucTeMbl MHOTOKaHAJIBHOTO
OECKOHTAKTHOT'O TEMIIEPAaTyPHOT0 KOHTPOJI HAa OCHOBE

OCCKOHTAKTHBIX MUPOMETPUICCKUX NATIYNKOB

PucyHox (He mpuBOIUTCS)

Pucynoxk 19. [Ipumep UHTENIEKTYaaIbHOU CUCTEMBI KOHTPOJIS

TEMIICPATYPhl BELICOKOBOJIbTHBIX KaOeNIbHBIX JIMHKI HA OCHOBE



pacnpeeIeHHOr0 JaTYhKa TeMIIepaTyphbl

TennoBU3MOHHasA AMarHOCTUKa

B oCHOBE TEIJIOBU3MOHHOM TUArHOCTUKH JIGKHUT TEIUIOBOW METO HEPa3pyIIaroIIero KOHTPOJIs, T.¢.
TCIIJIOBU3NOHHBIC O6CJICI[OBaHI/I$I C [[CJIbKO BBIABJICHUSA IIOXKAPOOIIACHBIX YYA4CTKOB MW Y3JIOB B
AIIEKTPOOOOPYIOBAaHUHU H AIICKTPOIIPOBOJIKE.

B kauecTBe TEXHHYECKOTO CpEACTBA TEIIOBU3MOHHOM HAarHOCTUKUA HPUMEHSETCS TEIUIOBU30D.
TemnoBU30p - 3TO ONTHUKO-3JIEKTPOHHBIA H3MEPHUTENBHBI MpUOOp, paboTarommii B MHPpPaKpacHOM
00J1aCcTH AJIEKTPOMArHUTHOTO CIIEKTpa.

PucyHnoxk (He nmpuBOAUTCS )

Pucynox 20. IIpumep npoBeaeHus TEIIIOBU3MOHHOTO

KOHTPOJIS 3eKTpoikagda

KpaTko MeTox TETUIOBU3MOHHOW JIMATHOCTUKH TIOKAapHOW O€30MacHOCTH 3KCIUTYaTHPYEeMOTo
AJIEKTPOOOOPYIOBAHUSI MOYKHO ONHCATh CIEAYIOUMM 00pa3zoM. Kaxaplii 00BEKT MMEeT TeMIepaTypy,
MPUYEM B Pa3HbIX TOUKAx OHa pa3Hasd. Kak npaBuio, OTKJIOHEHHUE TEMIIEPATYPBI B TY WJIM UHYIO CTOPOHY
CBHJIETEIILCTBYET O KaKOW-TO HEOAHOPOAHOCTH, NedexTe. TermnoBu3op Kak BuaeoKaMepa OXBaThIBAET BCIO
naHopamy 0O0beKTa, BBIBOJAUT Ha KPaH U (PUKCHPYET B MaMATH BECh CIIEKTP €ro TeMIleparyp, npeoodpasys
B TepMOTpaMMy, T.€. KapTHHKY TeMIlepaTyp, KOTopas HallOMHUHAeT HeraTUB LIBETHOH (oTorpaduu, rae
Ka)KJIbIil OTTEHOK LIBETa COOTBETCTBYET ONPEEICHHON TeMIeparype.

HeocnopumbiMu niperMyIiecTBaMy TEIUIOBU3MOHHOTO OOCIEA0BAaHUS SBISAIOTCA: 0OBEKTUBHOCTD U
TOYHOCTH IOJIy4a€MbIX JIaHHBIX, 0€30IacHOCTh (IIPUMEHsIETCd OECKOHTAaKTHBIM MeToJ), He TpeOyercs
OTKJIIIOYEHUE  DJJEKTpOOOOpyNOBaHMA W  IOATOTOBKM  pabouero Mecta. Ilpm »stom  Mmerox
BBICOKOIIPOU3BOJUTENEH, K TOMY € OH [JAeT BO3MOXXHOCTb IPAKTUYECKM MIHOBEHHO, 'C IIEPBOTO
B3MIs1A", yKa3aTh MecTo AedekTa, MperBapUTeNbHO ONpENeNuTh cTeneHb JegekTHocTH. Kpome 3toro
METOJ OTJIMYAeTCsl MPOCTOTOM JOKYMEHTUPOBAaHUS IE(PEKTOB U BO3MOKHOCTBIO ONpeneieHus Ae(eKToB
Ha paHHed crtaguu pa3BuTusA. OH IMO3BOJSET C JOCTATOYHOM CTENEHBIO TOYHOCTH JUArHOCTHPOBATH
COCTOSIHME HE TOJBKO OTKPBITHIX 3JIEMEHTOB 3JIEKTPOOOOPYAOBAHUS, TAKUX KaK KOHTAKTHbIE COCTUHEHUS
B DJIEKTPUYECKUX IIMTKAaX M BBOJHBIX IUTaX, HO M COCTOSHUE PO3ETOK M BBIKIIOYATeseil, KOTOphIe
3aKpBITHI KOPITyCaMH, a TAaKXKe 3JEKTPUUECKUX MPOBOJIOK, BBIMOJIHEHHBIX PA3JIMYHBIMU CIIOCOOAMH.

Pucynok (He nmpuBoauTcs)

Pucynok 21. [Ipumep TepMOrpaMMbl KOHTAaKTHBIX COETMHEHUI

C TEMIIEPaTYpPHOM IIKAIOU

CyTb TEMIOBU3MOHHOMN TMAarHOCTUKHU 3aKJIF0OYAETCsl B 0ECKOHTAKTHOM PETUCTpallii TEMIIEPATYPHOTO
MOJIST Ha MOBEPXHOCTU O0OBEKTAa M3MEPUTENILHOW ammaparypoil, MOCTPOCHUH U aHAIM3€ TEPMOTPAMM C
ucnosib3oBanueM IBM it oOHapyskeHus U Kiaccupukanuu 1eGeKToB U NpuHATUs pemeHus. Hamnuue
nedexkra MpH TakoW JMArHOCTHKE XapaKTepPH3YeTCsl aHOMAaJbHBIM IOBBIIIEHHEM TEMIIEpaTypbl B
ne(eKTHOI 30He 10 CPaBHEHHUIO C UCIIPABHBIMU 00JIACTIMH.



VYcnoBuss ©W  TOPANOK  TMPOBEACHUS  TETUIOBU3MOHHOM  JIMATHOCTUKH  IKCILTyaTHPYEMOTO
3JIEKTPOOOOPYAOBAHMS JKUIBIX M OOIIECTBEHHBIX 3JJaHUN YCTaHABIMBAIOT METOJIMUYECKHE PEKOMEH AN
[6]. OHu HampaBieHB Ha TPO(PMIAKTUKY TOXKAPHOH OE30MaCHOCTH AJIEKTPOOOOPYIOBAHMS JKUJIBIX H
OOIIIECTBEHHBIX 3JaHUI U TO3BOJISIOT KOHTPOJUPOBATh U OIICHUBATH COCTOSHHE IMOKapHOW OIMACHOCTH
AJIEMEHTOB DJIEKTPOOOOPYIOBaHUS, KOTOPBIE paHEe HE MOTIU OBITh 0OCIEIOBaHBI, TAKMX KAaK: PO3ETKH,
BBIKJIIOUATENM W JJICKTPUUYECKUE IPOBOJKHU BBIMOJHEHHBIX PA3IMUYHBIMU CIHOCOOAMHU, YTO SIBJISIETCS
aKTyaJbHBIM MOMEHTOM B OOJAaCTH OOecHedeHHs MOkKapHOW O€30MacHOCTH KWJIBIX M OOIECTBEHHBIX
3JIaHUH.

Pucynok (He npuBoaurcs)

Pucynox 22. [Ipumep oOHapy>KeHUs M0KapOOIIACHOTO Pa3orpeBa

00JITOBOr0 KOHTAKTHOT'O COCIUHECHUA

C noMOIIBIO TEIUIOBU3MOHHOW JMArHOCTHKH BBISBISIIOTCA KOHKpETHbIE Ae(eKTHble MecTa, Ije
3a4acTyl0 JIOCTaTOYHO 3aTSHYTh, 3aUMCTUTh, 3aMEHUTh OOJITOBOE COEIMHEHHE WIM IepepaclpeesiuTh
Harpysky u Jieext OyneT yCTpaHeH.

JomnyckaeTcss UCNOIb30BaTh JPYTrU€ METOAMKHU TEIJIOBU3MOHHOM JHWAarHOCTUKH, €ClIM 00JacTh HX
IIPUMEHEHUS COOTBETCTBYET 00JaCTH IPUMEHEHHSI HACTOSIIIUX METOAMUYECKUX PEKOMEHAAIINMI.

B kauecTBe KpUTEpUEB OLEHKU HOXKApHOW OE30MAaCHOCTH 3JEKTPUYECKUX M3JEIUNA MOKET ObITh
IPUHATO 3HAUYEHHUE TEMIIepaTyphbl WM IPEBBILICHUS TEMIEpPaTypbl, YCTAHOBJIEHHOE B CTaHAapTax Ha
KOHKpeTHOe wuznenue. KpoMme TOro Kpurepuu OLEHKHM IOXKApHOW OINACHOCTH IIPU TEIUIOBU3MOHHOM
JMarHOCTHUKE NMPUBEJEHBI B METOJUYECKUX PEKOMEHIausX [6].

JluarHocTuka  3JEKTpPOOOOPYAOBaHMS  TEIUIOBBIM  METOAOM  Hepas3pyLIaroIiero  KOHTPOJI
(TEerIOBU3MOHHAs JMAarHOCTHKA) JOJDKHA MPOBOAMTHCS Opuragoil He MeHee 2 yelloBeK. Bce uieHsl
Opurazpl 10JKHBI OBITh ATTECTOBAHBI 110 TEIUIOBOMY METOy Hepa3pyLIaromero KOHTpois. XoTs Obl OJJUH
pabOTHUK JOJIKEH ObITh aTTecToBaH He Hibke, 4eM no Il kBannpukaloOHHOMY YpOBHIO 110 TEIIOBOMY
KOHTPOIIO B cucteMe Pocrexnansopa.

I[J'IH IMPOBCACHUA TEIUIOBU3UOHHOM JIHArHOCTUKHU MOTYT MPUBJICKATHECA CTOPOHHUEC OpraHu3alviu,
AKKPCAUTOBAHHBIC B YCTAHOBJICHHOM IMMOPAAKE HA TEIIOBOM METOH HEpa3pyHmaromero KOHTPOJIA.
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