MunuctepcerBo Poccuiickonn denepaunu
10 JeJIaM IPAXKIAHKON 000POHBI,
Ype3BbIYAMHBIM CUTYAIMSM M JIMKBUAAUMN MOCJIEACTBUH
CTUXHHHLIX Oe1CTBUM

DenepajbHOE FOCYIAPCTBEHHOE OIOAKETHOE YUpeKIeHHe
«Bcepoccuiicknii opaena “3unak Ilouera” Hay4Ho-
HCCJIEI0BATEILCKUN HHCTUTYT MPOTUBOIMOKAPHOMI

o0oponbl MunucrepcrBa Poccniickoidt @enepanuu mno
JAeJIaM I'PaKAAHCKON 000POHBI, YPe3BbIYANHBIM CUTYALMAM
M JUKBUAAIUH MOCJEACTBUN CTUXUNHBIX 0€CTBUHI»




YK 614.841.315
BBK 38.96
M 54

ABTOPCKHI KOJIJICKTUB:

A.U. Pabuxos — nau. omoena, A.A. Hazapoe — 3am. nau. omoena;
I'"U. Cmenxos — en. nayu. comp; B.A. [lexomuxog — 6ed. nayu. comp.;
I'.B. bokos — 6e0. nayu. comp, O.U. I pysurnoea — cm. nayy. comp;
B.U. Cubupxo — nau. cexmopa (®I'6Y BHUUITO MUC Poccun)

MeToauyeckue PpeKOMEHJAANMU MO0 OPraHu3aluu NPOoPUIAKTHKH

M 54 mnoxkapoB 0T 3JIEKTPOOOOPYAOBAHUS B SKWIbIX M O0IIECTBEHHBIX
3IAHUSIX C TNPUMEHEHHEM TeXHUYeCKUX CpeacTB. — 2-¢ u3l. —
M.: ®I'bY BHUUIIO MYC Poccuu, 2022. 80 c.

Meroauyeckre peKOMEHJAlNH MPEIHA3HAYEHBI AJIsI UICIIOJIHUTEIbHBIX OPTaHOB
cyobektoB  Poccuiickoit  ®denepanuu, OpraHoB MECTHOIO CaMOYIPABJICHHS,
OpraHu3alvii Mo peanu3alydyd MOJTHOMOYUN B 00JIACTHU MOXKApHOW O€30MacHOCTH B
KUIbe, COOCTBEHHUKOB (QpEHIATOPOB) JKWIBIX JOMOB (KBapTHUp), a TaKxKe
UCIIOIb30BaHusl TeppuTopuaibHbiMu opranamu MYC Poccum B 1elisIX MPaBOBOIO
MIPOCBEIICHUS U IPABOBOTO MH(DOPMUPOBAHUS TPAXKIAH U OpPTraHU3AIUH.

Hacrosmue MeTronuueckne peKOMEHIAIMU OMPEACISIOT OOIre TMOJ0KCHUS
10 OpraHu3ay MPOPUIAKTAKH T0XKAPOB OT JIIEKTPOOOOPYIOBAHUS B KHIIBIX
1 OOIIIECTBEHHBIX 3/JaHUSIX C IPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosimiue wmeToguueckue peKOMEHAAWH HE SBISIOTCA PYKOBOIACTBOM
M0 NPOEKTUPOBAHHUIO  BJEKTPOYCTAHOBOK 3JaHUM W  MOHTAaXY anmnaparoB
AJIEKTPUYECKON 3alIUTHI U APYTUX TEXHUUYECKUX CPEACTB.

Hacrosmue wmeTonuueckue peKOMEHAAIMM HE SBISIOTCS HOPMAaTHUBHBIM
JOKYMEHTOM.

YK 614.841.315
bbK 38.96

© MYC Poccuu, 2022
© JIHITP MYC Poccun, 2022
© ®I'bY BHUUIIO MYC Poccum, 2022



OI'/TABJIEHHUE

BBe,[[eHI/Ie ....................................................................................

O IR0 ETwt v R 11071 (5 (5175 U
OCHOBHBIE JIEKTPOTEXHUYECKHUE MPUINHBI TOKAPOB OT
) (939 ¥ 101010707001 (0): 1213 17 ¢ SRR
3. Opranm3anus NPOPUIAKTHKHE TTOMKAPOB. .. ..eennrrreeearreeeeenneeeeeannnannns
R PR 1671117 (SR 1 (011 (07 53 5146
3.2,  TIpodunakTUYECKUE MEPOTIPHATHS .. vunerrennreennrnernnneeenneennnens
3.3.  JleiicTBus npu OOHAPYEHUU aBAPUNHOTO PEKUMA
DICKTPOOOOPYTOBAHMS . .. e eveeeneteeenneeeannaeeanaeeaneeeanneeanneeanns

N —

0721 (011101 (512 1 (<P

[Tpunoxenue — Onucanre TEXHUYECKUX CPEACTB MPEyIPEKACHUS U
IpOUIAKTUKY TOKAPOB OT FTEKTPOOOOPYAOBAHMUS . « e euveneeneenneneannennenennes

(0307 (670390 176 L) 012 1 1 4 0) ) PR

14
15
20
20
24
41

46

47

80



BBenenue

Hons ywmcma moxapoB, npouzomequux B Poccuiickont  @enepanuu
OT JJIEKTPUYECKHX M3ICIHA M YCTPOMCTB B 3/IaHUSX M COOPYKEHHUAX, OT OOIIEro
YyClIa TMOXAPOB B 3JaHUSAX U COOPYKEHHUSX OCTAeTCd CTA0MIBHO BBICOKOM
u cocrtasiiser oosee 34 %.

Haubomnbliee yuciao moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOIUT
Ha OOBeKTax >Kujoro cexkropa. Mx mons cocrtaBiser mopsiaka 74 % or oOmero
KOJIMYECTBA MOKAPOB IO EKTPOTEXHUUECKUM MPUUUHAM.

OcHOBHasi 4acTh MOTMOIIMX JIFOJAEH Ha MOXKapax OT 3JIEKTPOOOOPYIOBaHUS
INPUXOJIUTCS HA MOXapbl B 3[JaHHUSIX U COOPYKEHUSAX JKWIOro cekropa — 94,8%
OoT 0o0miero uymciia MorudlIuX Ha MOoXKapax, BO3HHUKIIUX IO 3JIEKTPOTEXHUYECKUM
NPUYMHAM.

Cpenu BUJIOB OOBEKTOB KWJIOTO CEKTOpa HauOOJbLIEEe KOJIUYECTBO MOKAPOB
OT DJJIEKTPOU3ACIUNA M YCTPOWCTB €XKEroJHO MPOUCXOAUT B OJHOKBAPTHPHBIX
M MHOTOKBAPTHUPHBIX JKWIBIX JOMax u coctaBiuser okoino 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsSX OOIECTBEHHOIO Ha3HAYEHHUs JOJs TOXKapoB
OT JJIEKTPOOOOpymOBaHMs cocTaBuia Oosee 52 % OT o00mero yucia MoXapoB
Ha JJAHHBIX OOBEKTaX.

Jonsg uyucna mnoruOmmMx JroJed Ha Moxapax oOT 3JIEKTPOoOOOpyAOBaHUS
B OOIIECTBEHHBIX 34aHHAX cocTaBmwia 19,0 % or oOmiero 4ymciia moruOmIMX Ha
Mo’Kapax Ha JAHHBIX 00bEKTaX.

Pacnpenenenust  3HaueHuWid ~ TOKaszaTelded  OOCTAHOBKM € TOXKapamu,
npousomeqmmmu B Poccuiickoit @enepannu B nepuoxn 2016-2021 romos B xKuiaom
CEeKTOpEe M 3JIaHUAX U COOPYKEHHUSAX OOLIECTBEHHOIO HAa3HAYEHHs, MCTOUYHHUKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyNOBaHHME, IO CyOBEKTaM

Poccuiickoit @enepariuu npecTaBieHsl B Tabaumax 1 u 2.



Taoaunna 1
Pacnpenenenue 3Ha4eHnil mokazarejeil 00CTAHOBKH C MOKapamMu,
npousomenmumu B Poccuiickoit @enepanun B nepuoa 2016-2021 roxon

B JKHJIOM CEKTOpP€, UICTOYHUKOM BOSHUKHOBCHHA KOTOPLIX ABJJIAJJI0CH

3JIEKTPo00Opya0BaHue, o cyobekTam Poccuiickoii @enepanun

Koa-Bo Toas IMorud.o Toas
PeiiTuHr CyobexT PO 10KAPOB, o > | PeddTuHT Cyobekt P® Jwoaei, o >
el. ° yeJl. °
1 MockoBckast 001acTbh 16 861 7,63 1 MockoBckasi 001acTbh 740 6,71
2 Pecry6mixa 8304 3,75 2 CBepiioBcKas 00J1acTh 417 3,78
BamkopTocTtan
3 Yens6uHCKas 06acTb 6728 3,04 3 Pecriybmmka 382 3,46
Bamkoproctan
4 HpxyTckas obaacts 6599 2,98 4 HpxyTckas obmacts 358 3,25
5 Jlenunrpasnckast o0acTb 6456 2,92 5 Jlenunrpazckas 001acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacnHospckuii xpait 342 3,10
7 KpacHosipckwii kpaii 6017 2,72 7 HoBocubupckas obmacts 297 2,69
8 Kpacnomapckuii kpait 5905 2,67 8 Hwmwxeropoackas o6maacts 275 2,49
9 CBepyioBcKas 00J1acTh 5696 2,57 9 Yensbunckas 001acThb 272 2,47
10 Camapckast 005actb 5573 2,52 10 PocroBckas obmacTb 256 2,32
11 Pecniy6iinka Tarapcran 5400 2,44 11 Kpacnonapckuit kpait 244 2,21
12 HoBocubupckas obnacts 5301 2,40 12 TroMmeHckast 061acThb 233 2,11
13 IIpumopckuit kpait 5164 2,33 13 ITepmckuii kpaii 232 2,10
14 Kemeposckas obnacTs - 4945 223 14 KemepoBckas obmacTs - 230 2,09
Ky3sbacc Ky3sbacc
15 Hwxeropozckast ob6iactb 4823 2,18 15 Camapckast o0nactb 221 2,00
16 Anraiickuil kpait 4 587 2,07 16 Pecnry6muka Tatapcran 214 1,94
17 PocroBckas o0macTh 4329 1,96 17 CaparoBckas 061acTb 204 1,85
18 XabapoBcKuid Kpait 3998 1,81 18 XabapoBcKuii Kpait 200 1,81
19 CaparoBckas 0061acTb 3 864 1,75 Cpemuee no cybnexram 195,8
Ypaasckoro @O
20 Boponexckas 061acTh 3819 1,73 19 TBepckast 001acTh 191 1,73
21 Iepmckuit kpait 3750 1,69 20 Bounrorpaznckast obiactb 185 1,68
22 Bonrorpanckas odmacts 3706 1,67 21 IIpumopckuit kpait 182 1,65
Cpennee o cydobexkTam
23 OpeHOyprekast 00J1acTh 3653 1,65 TpuBokckoro ®O 179.,5
Cpenuee no cyornexram | 5 4, 5 22 Anraiickuii kpait 173 1,57
Ypauabsckoro O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kupogckast obnacts 173 1,57
25 TroMeHCKas 06acTh 3459 1,56 Cpemuee no cybuexram | ., 4
Cudupckoro ®O
Cpennee no cyonekram 3424,6 24 Boponexckas obmactb 168 1,52

Cudupckoro @O




Koa-Bo

Tlorno.io

PeiiTunr Cyobext PO MOKapoB, I[?,jm’ PeiiTunr Cyobext PO Jrofei, I[?,jm’
el. ’ yeJl. ’
Cpennee no cyobexkram
Tpupokckoro GO 3397,2 25 OpeHOyprckast 005acTb 161 1,46
26 OmMckast 0051acTh 3130 1,41 26 OmMckast 0011acTh 156 1,41
g7 | Xamms-Mancmiickuitast. | 50,0 |38 | 97 r. Mockea 151 | 137
OKpyT - FOrpa
Cpennee no cyobexkram
IentpaibHoro ®O 2 898,7 28 Yamyprckas Pecriybmmka 145 1,32
28 Brnagumupckas o0iacts 2 687 1,21 29 Ilensenckas o0macTh 142 1,29
Cpemjee 1o cybnexram 2594,9 30 Bragumupckas o6nactb 142 1,29
Poccuiickoii @egepauuu
29 TBepckas 06:1aCTh 2418 1,09 Cpenuee no cyorexram |, 4q 4
HenTpaabaoro ®O
Cpennee o cydobexkram
[OskH0r0 PO 2282,1 31 Kypranckas obmacts 130 1,18
30 CraBponoiabCKUi Kpait 2194 0,99 32 ApxaHresnbckas 001acTh 130 1,18
31 Kypranckas obmacts 2128 0,96 33 Bomnoroackas o6iactb 130 1,18
32 HBanosckas o01acTh 2126 0,96 Cpe}lljee 1o cyorexram 129.4
Poccuiickoii ®@egepanun
33 Ilenzenckas ob6iacTb 2075 0,94 34 Hosroposckast o6mactb 129 1,17
34 Kuposckas obmacTh 2057 0,93 35 TamboBckas 061aCTh 127 1,15
35 VIbAHOBCKas 061aCTh 2046 0,92 36 Pecriybmmia Caxa 122 1,11
(SIkyTus)
36 Yamyprckas PecryOnrka 2012 0,91 37 3abaiikanbCKkuil Kpan 121 1,10
37 3abalikanbCKui Kpai 2 006 0,91 38 PecnyOmnmka Bypsrus 121 1,10
Cpennee no cyobexkram 19226 39 UYysarickas Pecny0Oiuka - 119 1,08
Cesepo-3anagnoro @O Uysamus
38 TamboBckast 001acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecrty6mixa Caxa 1 882 0,85 41 VibgHOBCKasg 001aCTh 114 1,03
(SxyTus)
40 Jlunenkas o6iacThb 1 807 0,82 42 Kanyxckas o6mactb 112 1,02
Cpeanee no cyobexkram
41 Tynbckast 001acTh 1801 0,81 10xH0r0 DO 110,8
42 Amypckast 061acTh 1754 0,79 43 PsizaHckast obnacth 110 1,00
Cpennee no cyobekram
43 Bpsiackast o6macth 1736 0,78 Cepepo-3anainoro ®O 101,1
Cpennee no cydnextam | 45, 44 Tymbekas 061acT 100 | 091
JlanbHeBOCTOUYHOTO PO
44 Benroponckas o06macTp 1730 0,78 45 AcTpaxaHckas 00JIacTh 100 0,91
45 ApxaHresbckast 0071acTh 1714 0,77 Cpennee no cybnexram 86,9
JanbHeBocTounoro ®O
46 PecniyOnuka Kpsim 1714 0,77 46 Jlunenxkast o6actb 86 0,78
47 PecnyOnuka Bypsrus 1702 0,77 47 Awmypckast 061acTh 85 0,77
48 MypMasCKas 0614CTE 1668 | 075 43 | Xamre-Mancuiickuiiast. | g, 0,74
okpyr - Orpa
49 Bonorockas odmacThb 1 664 0,75 49 Benroponckas o6macTb 81 0,73




Koa-Bo

Tlorno.io

PeiiTunr Cyobext PO MOKapoB, I[?;Iﬂ, PeiiTunr Cyobext PO Jrofei, I[?;Iﬂ,
el. ’ yeJl. ’
50 Hysamekas PecriyGmuka - 1 636 0,74 50 CTaBpoNObCKHit Kpait 80 0,73
Uysarmus
51 Ps3anckas o0nacTb 1519 0,69 51 Kypckas obnacth 80 0,73
52 SpocnaBckas 0061acTh 1491 0,67 52 Pecrry6nnka MopmoBus 79 0,72
53 Kamy»xckas o6mactb 1472 0,67 53 MBanoBckas o6macTb 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 Bpsiackast o6macTh 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecny6mnuka Kpesim 77 0,70
56 Tomckas 00acTb 1422 0,64 56 Pecry6nuka Komu 74 0,67
57 Hosropozckast o6acts 1414 0,64 57 OpioBckas 00acTh 72 0,65
58 Pecnry6mka MopmoBus 1362 0,62 58 Pecny6immka Kapenns 70 0,63
59 Pecniy6nuka Jlarectan 1330 0,60 59 IIckoBckast 00IacTh 69 0,63
60 Pecnyonuka Kapenus 1307 0,59 60 Slpocnasckas 00nacTb 69 0,63
61 CMmoreHckas 001acThb 1305 0,59 61 Tomckas 06macTb 67 0,61
62 Pecrry6nuka Xakacus 1226 0,55 62 CMmoreHckas 001acTh 63 0,57
63 TIckoBckast 061acThb 1204 0,54 63 Pecny6nuka Xakacus 60 0,54
64 Pecnyonmuka Komu 1149 0,52 64 Pecnybnnka Mapwii O 52 0,47
65 YeueHckas Pecriybnnka 1103 0,50 65 Kocrpomckas obiacTb 45 0,41
66 CaxanuHcKasi 00J1acTh 1 088 0,49 66 CaxanuHcKasi 00J1acTh 43 0,39
67 OpioBexas oGnacTh 1051 | 047 67 Hmano-Heneuuit asr. 41 0,37
OKpYT
68 Pecrry6mmka Mapwit On 1 006 0,45 68 Pecny6nmka Jlarectan 31 0,28
69 Koctpomckas obacth 954 0,43 69 Kamnunrpanckas 28 0,25
o0nacth
Cpennee no cydobexkram
Cesepo-KaBka3sckoro 899.3 70 Kamuarckuii kpait 27 0,24
D0
70 Kammnunrpancas 871 0,39 71 EBpeiickas aBT. 061aCTh 25 0,23
o0acTh
71 Kabapmuo-bankapcxas 771 0,35 7 PecryGmuxa Toisa 23 0,21
PecnyOinka
. Cpennee 1o cyobexram
72 Fmano-HeHeUkui asr. 739 0,33 Cesepo-Kapka3zckoro 20,4
OKpyT
»0
73 Pecrry6mnka TriBa 569 0,26 73 MypmaHcKast 00JIacTh 20 0,18
74 Kamuarckuii kpaii 514 0,23 74 Marapganckas 001acTh 20 0,18
75 Pecny6iinka Anpirest 500 0,23 75 PecnyGnuka Anrait 17 0,15
76 EBpeiickas aBT. 061aCTh 495 0,22 76 KaGapuHo-Bankapekas 16 0,15
PecnyOinka

77 PecnyOnuka Anrait 450 0,20 77 r. CeBacTomnosb 12 0,11
78 Pecryomika Cesepras 435 0,20 78 Pecry6anka Anpires 10 0,09

Ocetns - Ananus




Koa-Bo Toas IMoruoao Toas
PeiiTunr Cyobext PO MOKapoB, . > | PediTuHr Cyobext PO Jrofei, % i
el. ’ yeJl. ’
79 Marananckas 00J1aCTh 406 0,18 79 UyKOTCKUI aBT. OKPYT 10 0,09
80 r. CeBacTormob 367 0,17 80 UYeuenckast PecniyOinka 6 0,05
81 Pecny6imka Marymerns 283 0,13 81 Pecny6nmka Marymerns 5 0,05
82 Pecry6mka Kanmbixus 268 0,12 82 Pecniybnuxa Cenepras 4 0,04
Ocetus - Anasus
83 Kapauacso-Hepkeccias 179 0,08 83 PecrrybOnuka Kanmerkus 2 0,02
PecnyOinka
84 Heneuxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OKpyT 2 0,02
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Kapauacso-epieccias 1 0,01
PecnyOinka
Tabauna 2
Pacnpenesnenue 3Ha4eHnil Moka3zarejeil 00CTAHOBKH C MOKapamMH,
npousomenmumu B Poccuiickoii @enepanun B mepuoa 2016-2021 roxos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUs,
HCTOYHHKOM BOSHUKHOBCHHA KOTOPLIX ABJIAJJIO0CH 3JIeKTp0060pyHOBaHI/Ie,
no cyobexktam Poccuiickoii @egepanun
Koa-Bo Toas Ioru6mao Toas
PeiiTunr CyobexT PO 110KaPOB, )y > | PeddTuHT CyobekTt PO Jwoaei, o ’
el. ° qeJl. ’
1 r. MockBa 1 684 8,99 1 r. Mocksa 12 14,12
2 MockoBckasi 00J1acTh 896 4,78 2 MockoBckast 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckuit xpait 7 8,24
4 Kpacnonapckuit kpait 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecnybnmka bamrkoprocran 561 3,00 5 UpkyTtckas o6macTb 5 5,88
6 Kpacnosipckuii kpaii 545 2,91 6 Owmckas o6macTb 5 5,88
7 Hpxytckas 06acTb 545 2,91 7 ActpaxaHckas 00J1acTh 4 4,71
8 Tpumopckuii kpait 520 2,78 8 #Amano-Hexeuxui asr. 3 3,53
OKpYT
9 YenssouHckas 001acTh 509 2,72 9 Pecniy6iinka TeiBa 3 3,53
10 XabapoBckuii Kpai 502 2,68 10 Kpacnospckuii xpaii 2 2,35
11 HoBocubupckas obmacts 442 2,36 11 Yensouuckas 001acTh 2 2,35
12 Camapckas o0macTb 399 2,13 12 Hosocubupckas o6racts 2 2,35
13 PocroBckast 001acTh 367 1,96 13 PocroBckast 001acTh 2 2,35
14 Pecniy6nuka Tarapcran 343 1,83 14 CapatoBckast 00acTb 2 2,35
15 Xautpl-Mancuiiciui asr. 314 1,68 15 | Huxeroponckas o6macts 2 235
okpyr - FOrpa
Cpennee no cyobekram
16 CapatoBckas o0iactb 309 1,65 Cubupcxoro O 1,8




Koa-Bo

ITorué.s10

PeiiTunr Cyobext PO MOKapoB, I[(.);m, PeiiTunr Cyobext P® JIojei, I[(‘);m,
el. ° qeJl. ’
17 Omckas 0011acTh 294 1,57 Cpemuee no cybnexram 1,6
IlenTpanbuoro ®O
18 Hikeroponcias o6macTs 202 1.56 16 Pecriybmixa 1 1,18
bamkoprocran
19 Keweposcras obmact, - 291 1,55 17 XaGaposcxit kpaii 1 1,18
Kysbacc
20 Bonrorpaznckast obnacth 283 1,51 18 Camapckast 001acth 1 1,18
Cpennee no cyobexkram
Cubnpexoro ®O 281,7 19 Bonrorpasckas 001acth 1 1,18
21 AnTaiickuit Kpan 270 1,44 20 AnTaiickuit Kpai 1 1,18
22 Ilepmckuii kpait 269 1,44 21 Ilepmckuii kpait 1 1,18
Cpeanee no cyobexkram 263.0 Cpeanee no cyobexkram 1.0
Ypauanckoro @O ’ Ypauabckoro @O ’

23 Boponesxckast o6nactb 260 1,39 22 Boponexckas 001acTb 1 1,18
Cpennee nmo cydobexkTam 2542 Cpennee mo cydobekTam 1.0
enTpanpuoro @O ’ FOxHOrO0 ®O ’

24 TrOMeHcKast 067acTh 242 1,29 Cpennee “lf quﬁ"e”a“ 1,0
25 Pecrry6mnuka Kpeim 241 1,29 23 CepanoBckas 001acTh 1 1,18
Cpennee mo cydbekTam
HpuBsoaxkcroro GO 230,3 24 Awmypckast 001acTh 1 1,18
26 Pecniy6nuka Caxa (SAxyTwst) 228 1,22 25 TBepckas o6macthb 1 1,18
Cpennee mo cydobekram
I0%KH0r0 PO 222,6 26 Bomorojckas o61acTh 1 1,18
Cpennee no cyobexkram P® 218,9 27 VY bsiHOBCKas 001aCTh 1 1,18
27 CepanoBckas 00J1acTh 216 1,15 28 Benroponckas obnactb 1 1,18
28 Pecny6nnka Jlarectan 211 1,13 29 TamboBcKkast 001aCcTh 1 1,18
29 CTaBpONOIBCKUHT Kpait 210 1,12 30 Ps3anckas o6nacThb 1 1,18
30 OpeHOyprekast 00J1acTh 207 1,11 31 Pecny6iinka Komu 1 1,18
31 3abaiikanbCkuil Kpai 190 1,01 32 Kocrpomckas obiacTb 1 1,18
Cpennee no cyon.exram 186,4 33 r. CeBacTomnob 1 1,18
JlanbHeBoCcTOUHOTO DO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnyOnmuka Marymerns 1 1,18
N Cpennee mo cydobekTam
33 SImano-HeHenkuit aBT. OKpyT 182 0,97 JlaabHeBocToaHoro MO 0,8
34 Tomckast 061acTh 180 0,96 Cpemnee no cybnexram 0,6
Cesepo-3anaanoro ®O
Cpennee mo cydobekram
35 JlenuHrpaackas o0nacTh 177 0,95 TpuBokckoro PO 0,6
Cpennee mo cyobekram
36 Awmypckast 001acTh 171 0,91 Cesepo-Kaska3sckoro 0,1
D0
Cpennee mo cydobekTam . .
Cebepo-3ananoro ®O 165,0 35 Kpacromapckwii kpaii 0 0
37 ActpaxaHckas 00JIacTb 159 0,85 36 Pecry6nuka Tarapcran 0 0
38 Trepckas obnacTs 154 0.82 37 | Xanme-Mancuiiciuii ar. 0 0

okpyr - FOrpa




10

Koa-Bo Toas IHoruono Toas
PeiiTunr Cyobext PO MOKapoB, % > | PediTuHr Cyobext P® JIojei, o i
ell. ° yeJl. °
KemepoBckas obmacTs -
39 PecniyOnmika Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckast obnactb 153 0,82 39 TromeHckast 00sacTh 0 0
41 Yamyprckas Pecry0Ommka 152 0,81 40 Pecrry6nuka Kpeim 0 0
42 Boorojackas ob6aacTs 147 0,79 41 Pecmyomaxa Caxa 0 0
(SxyTus)

43 Brnagumupckas o0macth 147 0,79 42 Pecny6iinka Jlarectan 0 0
44 SIpocnaBckas o61acTb 147 0,79 43 CTaBpONOILCKUHN Kpait 0 0
45 MypmaHcKkas 00JIacTh 146 0,78 44 OpeHOyprckast 00J1acTh 0 0
46 Bpsiackas obnactb 139 0,74 45 3abalikanbCKuil Kpan 0 0
47 VYpsHOBCKas 001acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 Ilensenckas o0macTh 135 0,72 47 Tomckast 001acThb 0 0
49 Benropockas 06acTh 134 0,72 48 Jlenunrpaackas 001acTh 0 0
50 YeueHckas PecrryOnmka 127 0,68 49 Kuposckast ob6macth 0 0
51 CaxanmHckast 061acTh 124 0,66 50 PecrryOmmka BypsTus 0 0

52 TamboBckast 061acTh 124 0,66 51 Yamyprckas Pecry0Omika
53 Psasanckas obnacts 118 0,63 52 Bragumupckas o6actsb 0 0
54 Hysamekas PecriyGmuka - 116 0,62 53 MypmaHckast 061acTh 0 0

Uysarmms
55 Tynbckas o6nactb 115 0,61 54 Slpocnasckas 00nacTb 0 0
56 Kypranckas obmacts 114 0,61 55 Bpsiackas o61acTb 0 0
Cpennee no cyobexkram
Cepepo-Kakasckoro ®O 1094 56 Ilensenckas o6macthb 0 0
57 Pecny6immka Kapenns 107 0,57 57 UYeuenckast PeciyOmmka 0 0
58 Pecny6mka Xaxacus 105 0,56 58 CaxanmuHcKast 061acTh 0 0
59 JIunienikas o0actb 103 0,55 59 Hysamrckas Pecriybmaxa - 0 0
Uygarmms
60 Pecniy6iuka Komu 101 0,54 60 Tynbckast obnactb 0 0
61 OpnoBckas 001acTh 98 0,52 61 Kypranckas obnactsb 0 0
62 Pecnry6imka TriBa 97 0,52 62 Pecny6immka Kapenns 0 0
63 CmomneHckas ob1acTs 96 0,51 63 Pecny6imka Xaxacus 0 0
64 Kabapmumo-Banxapcxas 96 0,51 64 JInneuxas o01acTh 0 0
PecnyOinka
65 HBaHoBcKast 001acTh 96 0,51 65 OpioBckas 001acTh 0 0
66 Kocrpomckas obiacTb 96 0,51 66 CmMoreHckas 00s1acTh 0 0
67 Kypekas 061acts 94 0,50 67 Kabapauno-bankapckas 0 0
Pecniy6iinka

68 Kamuauarpanckas obmacts 92 0,49 68 HBanoBckas o0nactb 0 0
69 Pecry6mnka CeBepHast 80 0,43 69 Kypckas o6macts 0 0
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Koa-Bo Toas IHoru6mno Toas
PeiiTunr Cyobext PO MOKapoB, % > | PediTuHr Cyobext P® JIojei, o i
ell. ° yeJl. °
Ocetus - Ananust
70 PecryGuxa Mapwit D1 76 0,41 70 Kamuurrpanckas 0 0
00macTpb
7 Kanycxas 061acTs 75 040 | 71 Pecnyomixa Cesepras 0 0
Ocertus - Ananus
72 Pecnry6mka MopmoBus 74 0,40 72 Pecnry6imka Mapwii D1 0 0
73 r. CeBacrorons 66 0,35 73 Kamyxckas obmactb 0 0
74 Hogroposckast o6nactb 62 0,33 74 Pecny6sinka MopaoBus 0 0
75 Kamuarckuit kpait 58 0,31 75 Hosroposckast o6nacts 0 0
76 [ckoBckas obnacts 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecniy6Onmka Anrait 48 0,26 77 IckoBckas obmacts 0 0
78 PecnyGiinka Anpirest 44 0,23 78 Pecny6nnka Aurrait 0 0
79 Marananckasi 00J1acTb 44 0,23 79 Pecniy6niuka Anpirest 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 Marananckasi 001acTb 0 0
81 Pecrry6mmka Marymerns 31 0,17 81 EBpeiickas aBT. o0nacTb 0 0
82 Pecrry6nuka Kanmpikus 22 0,12 82 Pecrry6nuka Kanmeikus
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Heneuxwuii aBT. OKpyT 16 0,09 84 Heneuxwuii aBT. OKpyT 0 0
85 KapauaeBo-Yepkecckas 1 0,06 85 KapauaeBo-Yepkecckas 0 0
Pecniy6inka Pecniy6inka

C y4eToM HMHTEHCUBHOT'O POCTa SHEPrOBOOPYKEHHOCTU HACEJICHUS, KUJIbIX U
OOIIIECTBEHHBIX 3JaHUN, TEHACHIUS IO KOJUYECTBY <«DJICKTPOTEXHUUECCKUX)
M0’KapoB, OYEBHUIHO, COXPAHUTCS TIPU CYIIECTBYIOIIEM IIOJOKECHUHU TOXKAPHOU
PO HUIAKTUKHY AJIEKTPOYCTAaHOBOK.

B Hacrosiiiee BpeMsi CIOKMIIACh CUTYaIMsl, KOTJIa 3JIEKTPOOOOPYIOBAHHE TIO

OOJIbIIIeH YacTh HUKEM He 0OCITY>KUBACTCSA U HE KOHTPOJIUPYETCS C TOUKH 3PEHUS €ro
MOXKapHOW  TpOQUIAKTHKK. ODIEKTPUKH HA  OOBEKTaX  3aHUMAIOTCA  €ro
0o0CITy’)KMBaHUEM WM PEMOHTOM, KOTJa YTO-TO BBIXOAMUT U3 CTpos. B 3Toil cBs3WM,
OJIHUM M3 OCHOBHBIX BOMNPOCOB SIBJISIETCSl OpraHU3alUsi CHUCTEMaTHUYECKOM
PO HUIAKTUKY MOKAPOB OT IIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 31aHUM
C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cooTtBerctBuM co ctaTheil 4 TexHnueckoro periaMenTa TaMOXEHHOIro cor3a
«O 0e3omacHOCTHM HU3KOBOJILTHOTO oOopynoBanusi» (TP TC 004/2011),

HU3KOBOJIbTHOE O0OpY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO W HM3TOTOBJICHO TaKUM
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o0pa3oM, 4TOOBI PU NTPUMEHEHUHU €r0 MO0 Ha3HAYEHHUIO U BBINIOJHEHUU TPEOOBAHMIA
K  MOHTaXy, OJKCIUTyaTalud  (MCIOJB30BAHUIO),  XPAHCHHUIO,  TIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYXMBAaHUIO 3TO O000pYyIOBaHUE
o0ecreunBaio: OTCYTCTBHE HEIOIMyCTUMOTO PHCKAa BO3HUKHOBEHHS IOBBINICHHBIX
TEMIIepaTyp, IYTrOBBIX pa3psioB WM W3ITYYEHUH, KOTOpbIE MOTYT TPUBECTH
K TIOSBJICHUIO OIACHOCTEH, OTCYTCTBHE HEIOIYCTUMOTO PHICKa TMPH TMeperpy3Kax,
aBapUNHBIX PEKUMAaX M OTKa3aX, BHI3BIBAEMBIX BIMSHUEM BHEIIHUX M BHYTPEHHUX
BO3JIEHCTBYIOIUX  (akTopoB. Takke B  JAHHOM  CTaTbe  OMNpPENAEIICHO,
YTO HHU3KOBOJHTHOE OOOPYJIOBaHUE ITOJDKHO OBITH pa3pabOTaHO W HM3TOTOBIEHO
TakKUM O00pa3oM, 4TOObl OHO HE SBJISUIOCH MCTOYHUKOM BO3HHMKHOBEHHS MOXKapa
B HOPMAJIBHBIX M aBAPUMHBIX YCIOBUSIX PaOOTHI.

B  OonbmivHCTBE  ciydaeB, IOCJHE€  MOHTaxa, dJEKTPOOOOpYAOBaHHE
HE ToABEpraeTcs MPOPUIAKTUYECKHIM OCMOTpaM, TEXHHYECKOMY KOHTPOJIIO,
OOCITYy’)KMBaHUI0O ¥  PEMOHTHO-NIPEAYIPEAUTEIbHBIM  MeponpusaTusiM.  OJHaKo
CO BpEMEHEM C HHM TIPOUCXOMIAT OTPHIATEIbHBIE W3MCHCHHS. Y XYAIICHHUE
COCTOSIHUSI DJIEKTPOOOOPYAOBaHUS TPUBOJUT K HEPAIMOHATHHOMY HCIOJIb30BAHUIO
ANICKTPUYECKOW SHEPTHM W TTOBBIIICHUIO YPOBHS IMOXApHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHCTEMAaTU3UPOBAHHOT'O HAOIIOACHUSI.

B cootBercTBUM ¢ DenepanbHbiM 3aKkoHOM OT 21 nekabps 1994 r. Ne 69-03
«O moxapHO#l 0e30macHOCTH», MNPOPUIAKTAKA TIOKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX Ha MUCKIIOUYEHHUE BO3MOKHOCTH BO3HHUKHOBEHUS
MI0’KapOB ¥ OTPAHUYCHHUE UX TTOCIICICTBUN.

[Tox cucremoi MPOPMIAKTUKH TOXAPHON OMACHOCTH dJIEKTPOOOOPYAOBAHUS
KWIBIX W OOIIECTBEHHBIX 3JaHUA TIOHMMAIOTCS PETYJSpPHBIC, BBIMOIHSIEMBIC
1o 3aJIaHHOM mporpamme HAOJTFOICHMUSI 3a AKCILTyaTHPYEMbIM
AIEKTPOOOOPYIOBAHUEM, TIO3BOJISIIOIIUE OMPEACATh €ro (PaKTHYECKOE COCTOSIHHE,
IPOUCXOMSAIIME B HEM TMPOLECCHl U MPOTrHO3UPOBATH M3MEHEHHUE COCTOSHUS
1OJ1 BIMSIHUEM pa3nudHbIX (hakTopoB. Takue HaOMIO/IEHNUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFOICH.

[ToskapHast 6e30MacHOCTh, OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAYUTEIHHOU
CTEIICHU OIPEACIICTCS COCTOSIHUEM OSKCIUTYaTHPYEMOTO AJIEKTPOOOOPYI0OBaHUS

H 3JICKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBjJe€HUEM B OO0ECIEUCHHH IOXKapHOW  OE301aCHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBaHUS SBISICTCS MAaKCHMAJIBHO BO3MOYKHOE
CHWXKCHUE BEPOSITHOCTH BO3HUKHOBEHHUS IOXKapa OT SJIEKTPOYCTAHOBOK B IIEJIOM
Y OT OTAEIBHBIX AIEKTPUUECKUX U3ICIIHM.

Tam, rae ecTb KOHTAKTHBIE COCIMHEHUS B DJIEKTPOCETSAX, MPOLECC OKUCICHUS
METAJTMYECKUX TMOBEPXHOCTEH OSJEKTPOKOHTAKTOB M  TOSIBJIEHUS J1€(PEKTOB
HenpepbIBEH. be3 J0CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH M ITOJTOTOBJIEHHOTO
nepcoHana B OOJBITMHCTBE CIy4acB HEHCIPABHOCTH 3JICKTPOOOOPYIOBAHUS MOXKHO
OOHApPY>KUTh TOJIBKO MO XapaKTEpPHOMY 3araxy WiId OOYTJIEHHOW 3JIEKTPOU3OJISIIUHY,
YTO XapaKTEPHO JIJIsl aBapUMHBIX Je(DEKTOB yxkKe Ha MOkKAPOONaCHOU CTaIUH.

Bo3uukHOBeHHE Ae(EKTOB DJICKTPUUYECKUX IENeld U AJIEKTPOOOOpYIOBaHUS —
ATO €CTECTBEHHBIH IPOIECC, K KOTOPOMY HEOOXOJMMO OBITh TOTOBBIMH U KOTOPOE
HEO0OXO0IMMO MPEAYTIPEKIaTh 3a01arOBPEMEHHO.

B HacTosiee BpeMs MOSIBWINCH HOBBIE TEXHUYECKUE CPEICTBA, MO3BOJISIOIINE
BBIBECTH  MPODUIAKTUKY TOXKAPOB  OT  JJIEKTPOOOOPYIIOBAHUS B  KHJIBIX
1 OOIIIECTBEHHBIX 3/JaHUSX Ha HOBBIA YPOBEHD.

K o0ciayXuBaHUIO 3JIGKTPOYCTAHOBOK JOIMYCKAIOTCS KBATU(UIIMPOBAHHBIC
CIICIIMAIMCTBI, HMMEIOIIME Tpynmy Io 23jekTpode3onacHoctn He Humke I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OOcnenoBanue AJIEKTPOYCTAHOBOK  JOJDKHO — MPOU3BOJUTHCS  COBMECTHO
c KBaJIU(DUIIIPOBAHHBIM MEPCOHAIOM  DJICKTPOTEXHUYECKOTO  XO34ICTBAa,

OTBETCTBEHHBIM 32 00CITy>KMBaHUE DIIEKTPOOOOPYIOBAHHUS 3aHHUSL.
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1. Ob6aacTh NpUMeHEHMSI

Hacrosmue Meronuueckne peKOMEHIAIMU OMPEAeIsIOT OOIue MOJ0KECHUS
0 OpraHu3aluu NPOPUIAKTUKKA TOXApPOB OT 3JIEKTPOOOOPYIOBAHUS B KHIIBIX
1 OOIIIECTBEHHBIX 3JJaHUSIX C IPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosmue METOIUYECKUE pEKOMEHAAUN IpeAHa3HAYECHBI
JUIsl MCIIOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoii ®eneparuu, opraHos
MECTHOTO CaMOYIIPaBJICHUS, OPraHU3alluid MO peaju3aluy MOJTHOMOYHMM B 00iacTH
NoXKapHOM 0e30MacHOCTH, a Takke COOCTBEHHUKOB (apeHAATOpPOB) >KWJIBIX JOMOB
(kBapTHD).

OCHOBHBIMM 3aJlayaMy HCIIOJHUTENbHBIX OpPraHoB cyObekTOB Poccuiickoii
denepanuu, OpraHoB MECTHOT'O CaMOYIIpaBJICHUS, OpraHu3alui,
no MPOPUIAKTUKE TMOXKAPOB B KHWIbE, SBIAIOTCS OOyUYECHHE HACEICHHUS Mepam
NOKapHON O€30MaCHOCTH, OCHOBAM IOXapOoOE30MaCHOTO TOBEACHMS, a TaKKe
UH(OPMUPOBAHKE HACEIIEHUS O MEPAX MOKAPHON 0€30MaCHOCTH.

Hacrosimue  meTonuMyeckue  pEeKOMEHJALUU MOTYT  OBbITh  IMPUMEHEHBI
coOCTBEHHMKAaMU JIOMOB (KBapTUP) W apeHJaTopaMu MOMEIICHUM JJIsi TIPOBEICHUS
CaMOCTOSATEIIbHONH TIEPBUYHOM OIEHKH COCTOSHUS TOXKapHOW  0€30macHOCTH
AKCILTyaTUPYEMOTO IIEKTPOOOOPYI0BAHU.

B nacTosmmx MeToan4eCKuX peKOMEHAAUUIX M0JI TEXHUYECKUMHU CPEJICTBAMU
NpOPUIAKTUKY TMOKApOB MOHUMAIOTCS amnmaparhl 3alIUThl 3JIEKTPUUYECKUX IIeTel,
TEIJTIOBU3MOHHAS IMarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosmue wmeroguueckne peKOMEHAAUWW HE SBISIOTCA PYKOBOIACTBOM
M0 NPOEKTUPOBAHHMIO 3JEKTPOYCTAHOBOK 3JaHUM W  MOHTAXY anmnaparoB
3JIEKTPUYECKOM 3aIIUTHI U APYTUX TEXHUYECKUX CPEICTB.

[IpoeKTUPOBAHUE U MOHTAX DJEKTPOYCTAHOBOK 3JAHUN JOJKEH MPOBOAUTHCA
B COOTBETCTBUU C ACHCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosimue wmeroguueckne peKOMEHIJAUMM HE SBIAKOTCS HOPMATHUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHUYECKHE PUYNHBI M10KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHasi ©e30MacHOCTh OOBEKTOB Pa3IMYHOTO HA3HAYEHHS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUA B 3HAYUTEIBHOM CTENEHU OMpelesieTcs
COCTOSIHHEM 3KCIUTYyaTUPYEMOI0 3JEKTPOOOOPYAOBAHMS U SJIEKTPOYCTaHOBOK.

3HaHUE TEXHUYECKMX IPUYMH IOKAPOB OT JJIEKTPOYCTAHOBOK ITO3BOJIAET
OpraHu3oBaTh YQPEKTUBHYIO CUCTEMY MOKAPHO-TPODUIAKTUUESCKIX MEPOTIPUSITH.

K npuunHam noxapoB 3JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCATCS:

- KOPOTKO€ 3aMBbIKaHUE;

- IEpeTpy3Ka NIEKTPUUECKUX LIETIEH;

- 00JIbIIIOE IEPEXOAHOE CONPOTUBIICHUE;

- ICKpPEHUE;

- DJIEKTPUYECKAs 1yra;

- IEPEHANPSIKEHNE IJIEKTPUUECKOMN CETH.

Kpome Toro, HeoOX0AMMO YUYUTBHIBaTh, YTO MEPEHANPSIKEHUE DIEKTPUUECKON
ceTu, OOJbIIOE MEPEXOJHOE COMPOTHUBICHHE M IMEPErpy3Ka LENU MOXKET MPUBECTH
K KOPOTKOMY 3aMbIKAHUIO, BO3HHUKHOBEHHUIO JJIEKTPUUYECKOW IyTU, U HAOOOpPOT,
KOPOTKO€ 3aMbIKAaHHE MOXET IPUBECTH K IIEPErpy3Ke DIEKTPUYECKOM CETH,
K UCKPEHHIO, 00pa30BaHUIO JEKTPUUECKON JIyTH, K MEPEXOAY IEKTPHUUECKOrO TOKa
Ha METAJUTMYECKUE 3a3€MJICHHBIE KOHCTPYKIHH U T.A. [3].

To ecTh, OJHM aBapHilHbIE PEKUMBI, MOTYT MEPEXOAUTH B JIpyrue Oosee

OITIACHBIC OTHOCUTCIIBHO BO3MOKHOCTHU BO3ZHUKHOBCHHUA I1OKAPOB.

Kopomkoe 3amvikanue

Cpenn mnpuYMH MOXApPOB  BJIEKTPOTEXHUUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHHE SIBIISIETCSI CaMbIM PACIpPOCTPAHEHHBIM, XOTS HEPEJIKO OHO MOXKET OBITh
U CJIEACTBUEM KaKOW-TNOO0 APYroi aBapuiHON CUTYallUH B DJICKTPUICCKOMN IICTIH.

Kopotkoe 3ampikaHue B  3IEKTPUYECKUMX LEMSIX MOMXKET BO3HUKHYTH
B pe3yJbTaTe 3aMbIKaHUS MEXIY (a30BbIM W HYJIEBBIM IPOBOJHUKAMH, 3aMbIKAHUS
($ha30BOr0O MPOBOAHUKA HA «3eMITIO» [3].

NupiMu  crioBaMH, KOPOTKOE 3aMBIKAHUE BO3HUKAET TMPU COECAUHECHUU
3JIEKTPUYECKUX MPOBOAOB C HAPYLICHHOW M30JSALHEN, CONPUKOCHOBEHUHU MPOBOJOB

C MCTAJUIMYCCKUMU 3a3CMJICHHBIMH KOHCTPYKIHUAMHU SILaHI/If/'I n COOPYXCHUHU,
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NONAJaHWA Ha OrOJIEHHBIE IPOBOJAA NOCTOPOHHHUX METALNIMYECKUX IIPEIAMETOB,
npoboe OOyrJIeHHOW WM HapyUIEHHOW M30JSIIMM  TPOBOJOB W JIPYTHUX
AJIEKTPOYCTAHOBOUYHBIX W3/CIIHIA.

[Ipy KOpPOTKOM 3aMbIKAaHMM MTHOBEHHO MHOTOKPATHO YBEIMYHMBAETCS CHUJIa
TOKA B LIETIH, POUCXOAUT 3HAYUTEIBHOE BBIJIEICHHUE TEIJIa, 3HAUUTEIbHO BO3PACTaeT
TEMIIEpPATypa TOKOMPOBOIAIIMX >KHWJI, YTO MPHUBOJAMUT K PACIUIABICHUIO H3O0JISIIUU
IIEKTPUUECKUX TPOBOJIOB M Kabemed M €€ MOCIenyIoNeMy BOCITIAaMEHEHHIO.
KopoTkoe 3amblkaHue, Kak MpPaBUIO, COMPOBOXKIAETCA XJOMKOM, pacCIUIaBICHUEM
MeTalljla MPOBOJAHUKOB M BBIOPOCOM PACKAJEHHBIX YaCTHUI[ W3 30HBI KOPOTKOTO
3aMBbIKaHUS C TOCIEAYIOIINM BOCINIAMEHEHHEM OKPYKAIOLIUX MPEIMETOB.

Haubonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOKET MPOU30UTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUAX — OTO
noBpexaeHue wu3onsauuu. lloBpexxaeHue HU30JSIIUU  Yallle BCEro MPOUCXOIUT
B MECTax, IJie MpOBOJa mneperudarorcs. Takke K NOBPEXKICHUIO H3OJSILIUM MOKET
MPUBECTH MEPEKPYUUBAHUE MPOBOJOB, CrHOAHHWE MPOBOJOB IOJ OCTPHIM YTJIOM,
MOBPEXKJICHUE W30JALMM TPOBOJAOB TPH TNPOBEIEHUU PEMOHTHBIX pador [4].
M3onsiiiuio MOTYyT TOBpPEAUTh TPBI3YHbl WM JOMAIIHUE >KUBOTHBIE. Emie oxHa
NpUYMHA KOPOTKHX 3aMbIKaHMl — TMEeperpeB U, Kak CIEJICTBUE, pa3pyIICHHE
U30JISIU Y.

UctounnkamMu 3aXWraHusi TPU KOPOTKUX 3aMBIKAHUSIX MOTYT SIBISTHCS
packanieHHble (TopslllM€) 4YacTULbl M Kalli MeTajula Mpu  paciulaBiIeHUU
B AaBapUUHBIX PEXKHUMAX KW TPOBOJOB (kabenel) WM TPU pa3pylICHUH

AIEKTPOIPHUOOPOB.

Ilepezcpy3ka 3nekmpuueckux cemeu

CoBpeMeHHbBIE KBAPTHUPBI U JIOMA HACBIIIEHBI MHOYKECTBOM JJIEKTPUUYECKUX
npubopoB. YacToil NpPUYMHON BO3HUKHOBEHUS IMOXKAPOB SBISIETCA TEperpys3Ka
AJIEKTPOCETEMN.

[leperpyskoi Ha3pIBa€TCs TAKOE ABJIECHUE, IPU KOTOPOM B DJIIEKTPUUYECKON CETH
BO3HHUKAIOT TOKOBBIE HArpy3KH, MPEBBIIIAIOIINE JUTUTENBHO IOy CTUMBIE.

HaubGonee wyacToifi NPUYMHON, BBI3BIBAIOIICH MEPErpy3Ky dSIEKTPUUYECKUX
Herned B JKUIIBIX U OOIIECTBEHHBIX 3/IaHUSX, SBIISICTCS BKIIOUEHUE B DJIEKTPUUYECKYIO

CeTh HE MPEITYCMOTPEHHBIX PAacueTOM MOIIHBIX MOTPEOUTENCH JSKTPOIHESPTHUH HIN
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BKJIIOUEHHE B OJHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OONBIION MOUIHOCTH
OJHOBPEMEHHO.

B pesynpTare mneperpy3kd MNpoBOJa HArpeBaroTCs, BBIAEISETCS OOJIbIIOE
KOJIMYECTBO TEIJIA, MOTYT IUIABUTHCS KHUJIbI IIPOBOJIOB — 3TO MOXKET CTaTh IPUYMHOU

KOPOTKOI'O 3aMbIKaHN, BOZHUKAIOT UCKPHBI U KaK CJIICACTBUC I1OKAP [5]

bonvuoe nepexoonoe conpomuenenue (nioxoi KOHmaxkm,)

bonpmioe mnepexogHOE CONPOTHUBIEHHWE — 3TO CONPOTUBIEHUE YYacTKa
IIEKTPUYECKOW LEMu B MECTE€ COEIUMHEHHS OTACJIbHBIX 3JEMEHTOB (MecTa
COEAMHEHHUs] TPOBOJIOB, MOJCOEIWHEHUS UX K BJIEKTPONPUEMHHKAM, KOHTAKTHBIM
DJIIEMEHTaM U T.N.) B KOTOPBIX, MPU HEMPABUILHOM UX MCIIOJHEHUU, COMPOTUBIICHUE
BBIIIE TI0 CPABHEHUIO C CONMPOTHUBJIEHUEM DJIEKTPUUECKON LEMU 0 3TUX YYACTKOB U
rociie Hux [3].

HaunGoinee yacto Gosbline nepexoaHble CONPOTUBIEHUSI BOZHUKAIOT B MECTax
COEIMHEHHS MPOBOJOB MEXIy COOOH, KOrla BMECTO MaiKH, CBApKH, OMPECCOBKU
WIA 32KUMOB MOJA OOJTHl NMPUMEHSIOTCS CKPYTKH HPOBOAOB (0COOEHHO OMacHa
CKpYTKa MPOBOJIOB C ATFOMUHUEBBIMU U METHBIMU KHJIAMH), B MECTaX MOKIIOUCHUS
OpOBOJOB K ammaparam ©0e3 CHeUUadbHbIX 3aKUMOB W  HAaKOHEYHHUKOB,
B BBIKJIIOUATENSAX, IITENCENbHBIX pa3beMax (po3eTKax, BUIIKAax) Ha KOHTAKTHBIX
3JeMEeHTaxX MPU CHUKEHUU MPUIIAraeMbIX ISl BKIIOYEHUS! YCUIIUM, HETOBKIIFOUECHMS,
NOJATOPaHUs U T.Nl., B MECTaX KOHTAKTOB, BBIMOJIHEHHBIX C MOMOILBIO PE3bOOBBIX
COEMHEHHI B 3JIEKTPOOOOPYIOBaHUH, B KOTOPOM B Ipolecce padboThl MPOU3O0IILIIO
ocia0ieHre KOHTaKTa.

HemnocpencTBeHHbIM MCTOYHUKOM 32)KUTAHUS B ATOM CJIy4ae MOTYT OBITh:
AJIEMEHTHl JJIEKTPOYCTAHOBOK, HArpeThie [0 BBICOKOM TEMIIEPATypbl TEILIOM,
BBIJICICHHBIM ~ 3JIEKTPUYECKUM TOKOM B  MecTe€ OOJBIIOro  MEPEXOJAHOIO
CONPOTHUBJICHUS;  ANEKTPUUYECKUE  MCKPbl  MJIM  YaCTHUIbl  PACIUIABIEHHOIO
YU HAaKaJICHHOI'O0 METaJlJla, BO3HHMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIrO
KOHTAKTA.

Kpome Toro, Gonblioe nepexogHOe CONPOTUBIEHUE MOXKET ObITh HMPUYUMHOU

BO3HUKHOBCHHUA KOPOTKOI'O 3adMbIKAHU.

Hckpenue (0yzo60it npoooit)
Uckpenue (ayroBoii mpoOoil) B AIEKTPOYyCTAaHOBKaX — OTO BechbMa

pactpocTpaHEHHOE SIBICHUE U MPOUCXOIUT KaK MPU HOPMAIBHON pab0oTe OTIACITHHBIX
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NOTpeOUTENeN DIEKTPUUYECKONM SHEpPruu, 4alle BCEro NpUOOpPOB HUMEIOUINX
KOJUIEKTOPHBIN 3JIEKTPOJBUIATENb MPU HEIJIOTHOM MPWIETAaHWW K HUM IIETOK, TaK
U B aBapUilHOM pexuUMe paldoThbl 3JIEKTPONpUOOPOB, B MECTaX HEKAYECTBEHHOIO
OPUCOECIWHEHNS  MPOBOAOB K  MOTPEOUTENIM  DJIEKTPUYECKOW  3HEpIuH,
OpU CONPUKOCHOBEHHM OTAEIbHBIX YYacCTKOB IPOBOJOB MEXIy COOOM win
C 3a3€MJICHHBIMH KOHCTPYKUHSIMU U T.A. [3].

IIpy wucKkpeHuMm HOPOUCXOAUT 0OOpa3oBaHME HCTOYHUKOB  3aKUTAHMS,
o0nagarouux SHEPruen U TeMIepaTypoi TOCTaTOYHBIX JJI1 BOCIUIAMEHEHUS] MHOTHX
TOPIOYMX BELIECTB U MATEPHUAIIOB.

HckpoBoll pa3psig MOKET 00pa3oBBIBATHCS MPU M3JIOME KWIbl KaOens u3-3a
yCTaJOCTH METajula, pa3pbiBa MPOBOJHUKA MPU UYPE3MEPHOM paCTSDKEHUH Kaleds,
A100 MpHU MOBPEXKACHUU JKUJIbl TIOCTOPOHHUM NpeaMeToM. B moBpexxaéHHON kuie
BO3HUKAET MaJjblid 3a30p, MPOOMBAaEMbIi pabOYUM HANpPSDKEHUEM, IMO3TOMY TOK
[0 TaKOMy KaOeiro MpOAOIIKAET MPOTEKaTh, U OCTAETCSA OJM30K K HOMHHAJIBHOMY
3HayeHM0. B 3a3ope BO3HMKAaeT JyroBOM paspsl, CONPOBOXKAAIOLIUNCA
WHTECHCUBHBIM BBIJICJICHUEM TEIUIa, YTO NPUBOAUT K AAIBHEHIIEMY pPa3pyLICHUIO

W30JISIIUHN Ka0Oesst M eT0 BO3TOPaHUIO.

Inekmpuueckan oy2a

DnekTpuyeckas Iyra oopasyercs B pe3yJibTaTe yCTOMYUBOTO AJIEKTPUUECKOTO
paspsiia MEeXIy JIBYMS METAUIMYECKUMH DSJIEMEHTAMH DJIEKTPUUYECKON YCTaHOBKH,
MMEIOIIUMU pa3HbIe MOTECHIAIbI. B 2JIeKTpUdecKoi ayre NpoucXoAUT UHTCHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXYTKa, IUIaBJIEeHUWE U ropeHue meramia. Kpome Toro,
MPOUCXOJUT HMHTEHCHUBHOE pa3OpbI3THUBAHME PACIUIABJICHHBIX YaCTUIl METAaJla,
UMEIOIIKUX OOJIBIIION 3amac TEIUIOBOM HHEPruu, KOTOpbIE IMOomajasi Ha TOpIOYHe
Marepuaibl, MOTYT 3aXeub HX. OJEKTpUYECKass [ayra HMEET OYEHb BBICOKYIO
temneparypy (1500-4000 °C) u MOXET BOCIUIAMEHUTh MPAKTUYECKH JI000H
rOprOYMil MaTepuall, COMPUKAcasCh ¢ HUM HEMOCPEIACTBEHHO, a TaKXe MOCPEACTBOM
JYYUCTOMN TETUIOTHI.

VYcroitunBas — siekTpuueckas ~— JAyra  HMHOTJAa  MOXET  BO3HHUKAaTh B
anekTponpoBoaax. [Ipu anekTpudeckon Ayre Mo HensM MpOTEKaT TOKH KOPOTKOTO
3ambikaHus. [loaTomMy npu oOpa3oBaHUM IIIEKTPUUECKON TYTH B aBAPUIHOM PEXHUME
B 2JICKTPUYECKOM IEMU BO3HUKAIOT BTOpUYHBIE (TOOOYHBIE) SIBJICHUS, XapaKTepHbIC

Ul KOPOTKOIO 3aMblKaHus. B cilyyasx, HE NpeayCMOTPEHHBIX HOPMAaJIbHBIM
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PCKHUMOM IKCINTYaTalUuU 3JICKTPOYCTAHOBOK, BOSHHKHOBCHHC C-)JIGKTpI/I‘ICCKOI‘/’I AyTHu

Yanie BCEro NpOUCXOIUT IIPU KOPOTKOM 3aMbIKaHMH [3].

Ilepenanpsasicenue ¢ 3nekmpuuecKkou yenu

[lepenanpspkeHHME MOXKET BO3HHUKAaTh: IPU  KOPOTKUX 3aMbIKaHUAX; IPHU
NONA/IAHUH «BBICOKOT'0» HAaNpPsDKEHHWsT HAa HU3KOBOJBTHBIE CETH; IPH TI'PO30BBIX
pa3psax; 3JIEKTPOMArHUTHON MHAYKIMHU U JIp.

[TokapHast ONacHOCTb MEpPEHAIPSKEHUsI, B 3aBUCUMOCTU OT KOHKPETHBIX
YCIOBHUM, MOXET TMpPOSIBIATBCA B  CIEAYIOIIEM: TMOBBIILIEHUH BEpPOSTHOCTH
BO3HMKHOBEHUS KOPOTKOI'O 3aMbIKaHMS; YBEJIWYEHUU TOKOBOW HArpy3ku Ha
OTJEJBHBIX YYAaCTKaxX »JJEKTPUYECKOM LENu M BO3MOXKHOCTH BO3HUKHOBEHHS
NEPETPy3KH; MOBBIIIEHNHN TEIJIOBBIIEICHUS B 3JIEKTPOHATPEBATEIBHBIX YCTPOWCTBAX;
HOBBILIEHUH BEPOSITHOCTH BO3HUKHOBEHUS aBapUUHBIX PEKUMOB B AJIEKTPONpUOOpax
[3].

Henpagunvnaa 3Ikcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUuCnpagHocmu 3J1eKmpou30euil

[ToxxapHass 0€30MacHOCTh  3JEKTPUYECKUX MPUOOPOB  HaIpaBieHa Ha
o0ecrnieueHre MpakTUYeCKo HEBO3MOXKHOCTHU 3aropaHusi, Kak camMoro u3enus, Tak u
OKpy)Xarollel ero cpeipl, YTo JOJDKHO 0OecrneuuBaTbCcsi KOHCTPYyKLHEH
aJIeKTponpudopa, BbIOOPOM  KOMIUIEKTYIOIIMX M3JACIMUA M MaTepualoB ¢
TEMIIEpaTypHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIUIOBOMY PEXUMY
pabotel. Ilpu 3TOM  XapakTepUCTUKaMH  [OXapoOE30MaCHOCTH  SIBJISIETCS
COOTBETCTBUE TEMIEPATYPbl HA OCHOBHBIX JJIEMEHTAX AJIEKTPUYECKOro mnpudopa
JIOTTYCTUMBIM 3HAYCHHSIM, KaK B paboueM, TaK U B aBApUHHOM PEXXUME €ro padoThI.

Bo3HUKHOBEHHE TMOXapoB OT 3JIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBIIEHO: ~ KOHCTPYKTMBHBIMH  HEJOCTAaTKaM{,  HapylIEHHWEM  IpaBHII
9KCIUTyaTallii; HEKAauYeCTBEHHBIM HHEProcHaOXeHHEeM (pEe3KUMHU KOJECOaHUSIMU
HANpsDKEHUS] B DJIEKTPUYECKOM CETH, YTO MOKET MNPUBECTH K BO3HUKHOBEHUIO
aBapUNHBIX PEXKUMOB).

OCHOBHBIMM TpPUYMHAMH BO3HUKHOBEHMS II0KapOB OT 3JIEKTPUUYECKUX
U3JIENIUN SIBISIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpax U MIHypax MUTaHUs, O0JIbIIOE
NIEPEXOAHOE CONIPOTUBIICHUE, IEPETPY3KA, HCKPEHHE, HAPYLICHHUE TEIIJIOBOIO PEKUMA
paboTel  snekTpornpubopa  (YXYIIIEHHBI  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONMPUKOCHOBEHHE HArPEThIX MOBEPXHOCTEH BIEKTPONPUOOPOB C TOPIOUYUMHU

MarepuaiaMH; BO3JIEUCTBHME TEIJIOBOIO  HM3JIyudeHus: mpubopa (Hampumep,
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3JICKTpOO6OFpCBaTCJI}I) Ha TOpHOYUC MATCpUaibl, BBUICT PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B pe3yJibTaTe aBapUMHOTO pexuma [3].

3. Opranu3auus NpoPHJIAKTHKHU M0KAPOB

3.1. O0mme mMoI10KEeHUSs

C 1 wmapra 2023 r. BCTynWwio B  CWIy  IIOCTaHOBJICHHE
[IpaButensctBa Poccuiickoit ®eneparuun ot 24 oxTsa6ps 2022 r. Ne 1885
«O  BHeceHMM  W3MeHeHMM B lIpaBmia  mpOTMBONOXKAPHOTO  peXMMa
B Poccuiickon ®enepanum.

[IynkT 2 yka3zaHHbIX H3MEHEHUM BBOAUT B [IpaBuna MpPOTHUBONOKAPHOTO
pexuma B Poccuiickoit @enepauuu (nanee — I1I1P) HoBbiil myHKT 2.1 ciegyromiero
cojepkanusi «PyKoBOAUTENb OpraHu3alii OOECIeUMBaeT SKCIUIyaTallMio 3IaHHM,
COOPY’KEHHUI B COOTBETCTBUU ¢ TpeOoBanusmu denepanbHoro 3akoHa « TexHuueckuit
pernmaMeHT o TpeOOBaHMSX MOXKApHOM Oe30macHOCTH» U (MIM) MPOEKTHOM
JNOKYMEHTALIUN.

C 7 auBapsa 2023 r. Bctynuiau B cuity lIpaBuiia TEXHUYECKOW DKCIUTyaTalluu
AJIEKTPOYCTAHOBOK TMOTpeOuTeNnel nsiekTpudyeckod osHepruu (namee — IITD),
yTBEpXKAEHHbIE TmpukazoM MunsHepro Poccmm Ne 811  or 12.08.2022
«O0 ytBepxkaeHun IlpaBun TEXHUYECKOM JKCIUTyaTallud 3JEKTPOYCTaHOBOK
NOTPEOUTENEN STEKTPUUECKON IHEPTUN.

B coorBerctBunm ¢ nyHkroM 3 IITD TexHuueckas sKcCILTyaTaus
JJIIEKTPOYCTAHOBOK ~ BKJIFOYA€T, B TOM 4YHUCJIE, KX PEMOHT M TEXHHUYECKOE
00CITyKUBaHHE.

B cootBerctBuu ¢ nynkroMm 7 IITD, mpu sKcryatanuu 3J€KTPOYCTaHOBOK
NOTPEOUTENb TaKKE JODKEH OOeCHeuMTh: COJEpP)KAHHWE DIIEKTPOYCTAaHOBOK B
UCIPaBHOM COCTOSTHUM U MX 0O€30MaCHYI0 HKCIUTyaTal|I0; IPOBEIEHUE TEXHUUECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJIAX MOAECpPXKAHUS HCIPABHOIO
COCTOAHMSI W 0O€30MacHOM  HBKCIUTyaTallud  JJIEKTPOYCTAaHOBOK;  HaJIMYMeE,
UCIIONb30BaHUE W  TOJAEP)KAHUE B  AKTyaJlbHOM COCTOSIHUM TEXHHYECKOMN

JTOKYMEHTAIUU, HEOOXOUMOM ISl SKCIUTyaTallluK 3JIEKTPOYCTaHOBOK.


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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B coorBercTtBuM ¢ myHkTtoM § IITD miId HEMOCPEICTBEHHOI'O BBINOJHEHHMS
00s3aHHOCTEN MO OpraHU3alMKU SKCIUIyaTalluu 3JIEKTPOYCTAHOBOK PYKOBOAMUTEIb
norpebutenss  (3a  HUCKIIOYEHUWEM  MHAMBUAYAJIbHBIX  MpeanpUHUMAaTENeH
U (DU3UYECKUX JIMI]) OPraHU3aLMOHHO-PACTIOPSAIUTENbHBIM JOKYMEHTOM Ha3Ha4aeT
U3 4YHClia aJAMUHUCTPATHUBHO-TEXHUYECKOTO MEpCcOoHaNa MOTpeOuTens JuULO,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTH MO OPraHU3alUy IMPOBEACHUS BCEX BHJIOB
paboT B DJIEKTPOYyCTaHOBKax moTpedutenss (mamee — OTBETCTBEHHBIM 3a
DJIEKTPOXO3SUCTBO), H €ro 3aMmecTturens. B cimydae ecnu  moTpeOuTENb,
OCYILECTBIIAIOINAN JKCIUTYaTalluI0 3JIEKTPOYCTAHOBKH, SIBIAECTCS HWHAMBUILYAIbHBIM
NpEeANPUHUMATEIIEM,
00S13aHHOCTH [0 OpraHMU3aluu SKCIUTyaTalldd 5JIEKTPOYCTAHOBOK, OpraHU3aluu
IIPOBEICHUS BCEX BUJIOB Pa0OT B AJIEKTPOYCTAHOBKAX BO3JIAraeTCsl HETOCPEACTBEHHO
Ha TaKOT0 MHIAMBHUIYAJIBbHOIO MPEIPUHUMATENS.

VYuutsiBas TpeboBanus nyHkra § I1TD, opranuzannio npoGUIakTHKU MOKAPOB
OT DJKCIUIyaTHPYEMOTO 3JEKTPOOOOPYAOBAHUS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 32 3JIEKTPOXO03AMCTBO WM Ha MHAUBUYAJIbHOTO MPEANPUHUMATENS,
HETMOCPEICTBEHHO HKCIUTYaTUPYIOLIETO JIEKTPOYCTAHOBKH, a ISl (PU3HYECKUX JIHIL —
HETMOCPEAICTBEHHO Ha (PU3MUECKOE JINIIO, IKCILTyaTUPYIOIIEEe JIEKTPOYCTaHOBKHU.

B cootBercTBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JIEKTPOXO3SIIICTBO
JOJDKHBI OBITH BO3JIOKEHBI MOJHOMOYHS 10 OpraHM3alM pa3pabOTKU U BEIEHUIO
JOKYMEHTAIlMM [0 BOMNpPOCAaM OpraHU3alliyd HSKCILTyaTallud 3JIEKTPOYCTAaHOBOK
U ee mnepecMoTpy (akTyanuszanuu); OOECIEUYCHHIO BBIMOJIHEHUS PEMOHTa W
TEXHUYECKOTO OOCTY>KUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBuu ¢ nmynkrom 14 I1TD, nmoTpeOuTens MOMKEH OpraHU30BaTh U
OCYILECTBIATh KOHTPOJb COCTOSIHUS €T0 AJIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
YHClie, Ha pe3yJibTaTax OCMOTPOB. BhIABIEHHbIE 110 pe3yiabTaTaM KOHTPOJIS 1€(PEKTHI
000pyI0BaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK JOJIKHBI (DUKCUPOBATHCS B JKypHaJIe
Ie(pEeKTOB C OMNpEICICHHEM OTBETCTBEHHBIX 3a YCTpaHEHHE JHUI[ U CPOKOB
yCTpaHeHusl 1e(PEeKTOoB.

B cootBerctBum ¢ mynktom 23 IITD morpeburens mOmKeH 00ECIEYUTH

MPOBEJICHUE TEXHUYECKOTO OOCTY>KUBAHHS U PEMOHTOB 00OPYJIOBAHMS U YCTPOWUCTB



22

ANEKTPOYCTaHOBOK.  OO0beM  TEXHMYECKOrO0  OOCIYyXMBaHMS M  IUIAHOBO-
OpeaynpeUTEeNbHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JTOJDKEH  ONpPEAesThCs
HEO0OXOIMMOCTBIO MOJIJIEPKAHUS UCIPABHOCTH U obecrieueHus: 6€30nacHor paboThl
3NEKTPOYCTAHOBOK.

B coorBerctBum ¢ mnyHkrom 27 IITD y mnorpebutenss B OTHOUIEHUH
IKCILTyaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIWYUHU CIEAYIOIIAS
TEXHUYECKasi JOKYMEHTALIUS:

CXEMBI JIEKTPUYECKUX COCIMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM UYHUCIIE
HOpMaJlbHblE€ (BPEMEHHBIE HOPMAJIbHBIE) CXEMbl JJIEKTPUUYECKUX COEIUHEHUI
AIIEKTPOYCTAaHOBOK MOTPEOUTEIS;

KYpHajbl ydeTra JJIEKTpOOOOPYJIOBaHUSA C TEPEYUCICHHUEM OCHOBHOTO
ANEKTPOOOOPYNOBaHUSI M C YKa3aHHMEM €ro TEXHUYECKUX JaHHBIX, a TaKxKe
IPUCBOCHHBIX €My MHBEHTapPHBIX HOMEPOB.

B cootBerctBuu ¢ mynkroM 30 IITD, Bce u3aMeHEHUsI B 3JEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B IMPOLIECCE AKCILTyaTalllK, JOJKHBI OTPAXaThCs HA AJNEKTPUUYECKUX
(TEXHOJIOTMYECKUX, MCIHOJHUTEIbHBIX) CXE€Max MW YepTexax 3a IOANHUCHIO
OTBETCTBEHHOI'O 3a 3JIEKTPOXO3SIIICTBO € YKa3aHWEM €ro JODKHOCTH M JaThl
BHECEHHUSI U3MEHEHHS.

Ha ocuoBanum nynkta 31 IITD  cooTBercTBHUE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) cXeM (uepTexeil) (haKTHUYEeCKUM SKCIUTyaTallMOHHBIM JOJIKHO
MIPOBEPATHCSI OTBETCTBEHHBIM 32 3JIEKTPOXO034MCTBO HE pEXKe OJHOrO pasza B 3 rojaa
C OTMETKOM Ha HHUX O Jare MPOBEPKH, YAOCTOBEPEHHOW €ro MOANUCHIO.
[Ipyu HECOOTBETCTBHM JIEKTPUYECKUX (TEXHOJOTUYECKHX) cXeM (deprexei)
(aKTUYECKUM 3KCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3AMCTBO TOJKEH
ObITh 00€ecTIeueH nepecMoTp (aKTyaIn3anus) yKa3aHHbIX cXeM (depTexein).

ITynxt 8 u3menenuid B IIIIP BBOOUT B Hero HOBBIM MyHKT 17.1 cnepyromiero
conepxanusi: «PykoBoguTenb opraHuzaldd OOECNEYMBAET BEICHHE M BHECEHHE
uHbOpMallMu B KypHAJI OKCIUTyaTalldkd CHUCTEM MPOTHBOIOKAPHOW 3aIIUTHI.
JlomyckaeTcsl BeIeHHE >KypHaJIa 3KCIUTYyaTallud CUCTEM INPOTHUBOMNOKAPHOM 3aIUTHI

B 3JICKTPOHHOM BHJC.


https://docs.cntd.ru/document/565837297#6520IM
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®dopma BeZieHMs )KypHaJla SKCITyaTalldd CUCTEM IPOTUBOMNOMXKAPHOM 3alUThI
OTIpEICTISICTCS] PYKOBOIUTENEM O0BEKTa 3alTUTHD).

C umenbto obOecnieyeHust Oe3aBapuiiHOM pabOTHl  BIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3SiCTBO Ha OOBEKTE 3alIUThl PEKOMEHIYEeTCS BECTU
KypHaJI, B KOTOPOM yKa3bIBAIOTCS:

nepeyeHb KOHTPOIUPYEMOTO 3IEKTPOOOOPYAOBAHNUS;

JaTa MPOBEPKU COCTOSHUS TOKAapPHON 0€30M1aCHOCTH AJIEKTPOOOOPYI0BAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHUSI €r0 MOXKapHOH 0€30MacCHOCTH, U3MEHEHHMS
COCTOSIHUSL TOXapHOM O€30MacHOCTH 3JIEKTPOOOOPYIOBaHUS MO CPAaBHEHHUIO C
pe3ysibTaTaMu NpeblIyLiel IPOBEPKY;

OPEIIPUHATBIE MEpPbl IO MOBBIIICHUIO YPOBHS IOKApHOW 0e30macHOCTH
(mpoduitakTHUECKNE MEPONPUATHS, TEXHUUECKOE 00CITY)KUBAHNUE, PEMOHT, 3AMEHA).

dopma BEICHHUS KypHaia pOUITAKTUIECKIX OCMOTpOB
AJIEKTPOOOOPYIOBAHUS OIPEACTSETCS PYyKOBOIUTENEM OOBEKTa 3aluThl. BeneHne
KypHasia  MPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHHUA  MOXKET
OCYIIECTBIISATHCS B DJIIEKTPOHHOM BHUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpaduk NpOoPUIaKTHIECKIX
OCMOTPOB 3JIEKTPOOOOPYIOBAHUS.

[leproanuHoCTb POBEACHUS npoUIAKTHIECKUX oOcrenoBaHui
PEKOMEHIyeTCsl YCTAaHOBUTb B 3aBUCUMOCTH OT COCTOSIHUS OOBEKTa U CTEIEHH
OTBETCTBEHHOCTH, HO HE pexke 1 pa3a B roa.

PekoMeHnayercss MpoBOJUTH BHEIUIAHOBOE MPO(UIAKTUUYECKOE 00CIIeJOBaHHE
OTJENbHBIX AJIEMEHTOB 3JEKTPOOOOPYAOBAaHUS IOCIE KaXJIOr0 HUX PEMOHTA WIH
3aMEHBI.

Pe3ynpTaThl BHEIJIAHOBOTO OOCIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHHEM
IPUYUHBI 00CIIE0BAHMS.

Pekomengyercss mepes MPOBEACHHWEM OYEPETHOTO WM  BHEIIAHOBOTO
oOcienoBaHUsl O3HAKOMHUTBHCS C JaHHBIMH MPEAbIAYIIET0 OO0CieqoBaHus. ITO
MO3BOJIUT MPOCIEANUTh TUHAMUKY MOKapHON 0€30MacHOCTH 3JIEKTPOOOOpYIOBaHUS U

CBOEBPEMEHHO MPEAOTBPATUTH MOKAPOOMACHYIO CUTYAIUIO.
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B coorBerctBum ¢ mnynktom 37 IITD mnoTtpebutesnemM JOJKHBI OBITh
COCTABJICHBl U YTBEPKJACHBI PYKOBOJMUTENIEM WU WHBIM YHOJHOMOYEHHBIM JHUIIOM
norpeduTenss - OpUAMYECKOro Jjuua (moTpeduTesneM - HMHIMBHUAYaTbHBIM
npeAnpuHUMaTeneM Wik (U3UYECKUM JIMIOM) Tpauku OCMOTPOB M OOXOJOB
o0opynoBaHus, 3MaHUI
Y COOPY’KEHUM 3EKTPOYCTAaHOBOK MOTPEOUTENS.

HenocpeactBeHHo  mpodUIaKTHYECKHIT  OCMOTpP  3JIEKTpOooOOpyAOBaHUs
MPOBOJIUT KBATH(PUIIUPOBAHHBIA  CIEIUATUCT OOCTYKMBAIOIIEH OpraHU3aAINH
COBMECTHO C OTBETCTBEHHBIM 32 AJIEKTPOXO3HUCTBO HA OOBEKTE.

Bce onepanuu ¢ 35ekTpoo0opyoBaHUEM (MOHTAX arapaToB dJIEKTPUUIECKON
3allUThI, TEPMOUHAMKATOPOB, TEPMOCUCTEM, MNPOPUIAKTUYECKOE OOCTYyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJOKHBl MPOBOJAUTH  KBaJU(UUHUPOBAHHBIE  CHEIHAIUCTHI

o0cny>KHUBaroUIed OpraHu3aluu.

3.2. [IpopunakTHYeCcKUe MEPONIPUATHSA

K mnpodunaktnyeckum MEpONPHITHAM TI0 NPEAYNPEKACHUIO TOXKAPOB
OT 3JIEKTPOOOOPYAOBAHMS KIIIBIX U OOIIIECTBEHHBIX 37]aHUH CJIETyeT OTHECTH:

- IEPUOJUYECKUI KOHTPOJb COCTOSHHUA U PabdOTOCIOCOOHOCTH ammnapaTroB
3aLUTHI AJIEKTPUYECKOM CETH;

- IPUMEHEHHUE TEPMOUHIUKATOPOB U MEPUOIUUECKUN KOHTPOIb UX COCTOSIHUS;

- IPUMEHEHUE TEPMOCHUCTEM;

- IEPUOINYECKOE IIPOBEJECHUE TEITOBU3MOHHOMN JUArHOCTUKH
AKCILTYaTUPYEMOTO AIIEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSIHHSI UCIIOJIb3YEMBIX 3JIEKTPONPHUOOPOB, SJIEKTPOIPOBOJIKHA U
AJEKTPOYCTAaHOBOYHBIX M3/CIIHM.

Ilpumenenue mepmouHoOuUKamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOWHIAMKATOPOB  HA  DJIEMEHTHI
3IIEKTPOOOOPYIOBAHHUS HE00X0IUMO COOCTBEHHUKY ANEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUPYIOIIEH  opraHu3aimuu  pa3padoTaTh  MPOEKT  MOHTaXa

TCPMOUHIUKATOPOB C YKA3aHUCM TOYCK UX MOHTAXa 1 THUIIOB.
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IIpoekT MOHTa)xa TEPMOUHAMKATOPOB PEKOMEHAYETCS BKIIOYUTH B IIEPEUCHBb
OCHOBHOM TEXHUYECKON JOKYMEHTAIMHU 3aLUIIAEMOM IJIEKTPOYCTAHOBKHU.

[IpoekT MOHTa)ka TEPMOUHIUKATOPOB CTAHOBUTCA YaCTbhIO IPOEKTHOM
nokymeHTanuu. B coorBercTBuu ¢ myHkTom 2.1 TIIIP, BB€A€HHBIM MOCTAHOBICHUEM
[IpaBurensctBa Poccuiickoit ®enepauuu ot 24 oktsa0ps 2022 roma Ne 1885,
IKCIUTyaTalyio 3JaHUi B COOTBETCTBUH C TPEOOBAHHUSIMU MPOEKTHON JOKYMEHTAIHH
obecrieunBaeT pyKOBOJIUTENb OPraHU3ALIN Y.

[Ipu mocnemyromemM MPOBEACHHH  PEMOHTHBIX paboT ¢  3aMEHOM
TEPMOMHIUKATOPOB HEOOXOJMMO OCYIIECTBISATh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3pabOTaHHOTO MPOEKTAa MOHTAXKA.

YCTaHOBKY  TEpMOMHIAMKATOPOB  JOJDKEH  INPOU3BOJAUTH  MEPCOHAI,
JNOMYyUIEHHBI K paboTe B JACUCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, HMEIOIIHMA
HEO0OXOIMMbIC 3HAHUS U HABBIKU MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOUHAMKATOPOB, CJIEAYET TMPOU3BOJIUTH HA OTKIOUYEHHOM
3JIEKTPOOOOPYAOBAaHUU (HAMPUMEDP, BHIBEICHHOM B PEMOHT, MPHU NEPUOAUYECKOM
WU BHEIJIAHOBOM TEXHUYECKOM OOCIY>KMBaHWUU U T.1A.) ¢ coOmtonenuem IlpaBun
10 OXpaHe TPYAa IPH IKCIUTYaTaI[UU AIEKTPOYCTAaHOBOK.

TepMOUHANKATOPBI, MPEUMYIIECTBEHHO, CIEAYET pa3MellaTh HA KOHTAaKTHBIX
COCIMHEHUAX W  KOHTAKTAaX  PaCIHpEICIUTENbHBIX  YCTPOMCTB,  JOIIyCTUMO
pa3MellleHne Ha KOpIycaX HEKOTOPOro SJIEKTPOOOOpYAOBAHHS, a TaKKe HHBIX
DJIEMEHTAX JIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MellaTh TaK, YTOObl OHU OBLIM XOPOIIO
BUJHBI TIPU  BU3YaJbHOM KOHTPOJE COCTOSHHMS TOXKAapHOM 0e30macHOCTH
ANEKTPOOOOPYNOBaHMS, B YAaCTHOCTH, TEPMOMHAMKATOPHBIE HAKIEHKH CIIEyeT
pasmeniath TakuM 00pa3oM, YTOOBI TEPMOWHIUKATOPHBICE METKH TeMIepaTypHOU
Kbl  ObUIM  XOPOIIO BUJHBI TpPU MPOBEJICHUM BU3YaJIbHOTO OCMOTpa
3JEKTPOOOOPYAOBaAHUS.

IIpy pa3MemieHMH  TEPMOMHIUMKATOPOB  CleAyeT u30eraTb  KOHTaKTa
UX TIOBEPXHOCTH C DJIIEMEHTaMH, KOTOpPBIE CIIOCOOHBI BBI3BATH WX IMOBPEKICHUE

B PE3YJIbTATE MEXAHUYECKOTO BO3/ICHCTBUS.
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[leper MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO IPOU3BECTH UX
BHEIIHUNW OCMOTP Ha MpPEeAMET OTCYTCTBUS IIOBPEXKACHUU. TepMOMHIMKATOpPHBIE
METKH TeMIIEpaTypHOU IIKaJbl HAKICUKU HE JOJKHBI UMETh OTMETOK JOCTHXKEHHUS
HA3HAYEHHBIX TeMIepaTyp (He AOHKHO ObITh U3MEHEHHUS LIBETA METOK).

HaneceHne TepMOMHAMKATOPOB HEOOXOJUMO NPOU3BOAHUTH B COOTBETCTBUU
C MHCTPYKILIMEHN MO KCILTyaTalii TEpPMOMHIUKATOPA.

B nporecce MOHTa)ka He JOIYCKAETCS:

- MEXaHUYECKOE NOBPEXKICHNE TEPMONHIUKATOPHON HAKIEHKY;

- HAHECEHUE TEPMOMHAMKATOPOB Ha 3JIEMEHTHl  3JEKTPOOOOPYIOBAHMUS,
HaXOSALIUECS IO HAIIPSKEHUEM;

- pa3MelIeHe  TEPMOUHIMKATOPOB B  HEMOCPEJICTBEHHOM  Onm30cTH
OT HarpeBaTelbHbIX IPUOOPOB.

B KkypHane yka3bIBaeTCsi MECTO HAHECEHUS TEePMOMHIUKATOpa, Npenesn
cpabaTbIBaHUs, UCXOJHOE COCTOSIHME (LBET, rpaAyUpOBKa U T.II.), JaTa HAHECECHMS,
CPOK MCHOJIB30BAHMS WIIA JATy 3aMEHBI.

CocTostHuE TEPMOMHJIMKATOPOB CJEAYET MPOBEPATh IYTEM BHU3YaJIbHOI'O
OCMOTpA ANEKTPOOOOPYIOBaHUS C COOJIIOACHUEM TPeOOBaHUM MPABUI OXPaHbI TPyJa
(B mepuo/1 BBINOJHEHUS IUIAHOBBIX, BHEIVIAHOBBIX OCMOTPOB, B IIEPHO]I BBIIOJIHEHUS
PEMOHTHBIX PaboOT).

[lepnonnyHOCTH ocMOTpa AJIEKTPOOOOPYIOBAHMUS, 3aIIHAIIEHHOTO
TEPMOMHJIMKAaTOPAMH,  yCTaHABIMBACTCA  OPraHU3alMOHHO-PaCIOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKAa  D3JIEKTPOYCTAHOBKM MM  JKCIUIyaTHPYHOIIEH
OpraHU3aIME.

[Ipu npoBeneHUU BU3YyalbHOTO OCMOTpPa 0CO00O€ BHUMAaHHUE CIEAYET YJIESATh
OTCYTCTBHUIO MEXaHWYECKHX MOBPEKICHUN TEPMOMHANKATOPOB, MX OTKJICHBAHUIO
WIM OTCIauBaHUIO, CPadATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOPYJOBaHUS B PEMOHT SIBIIAETCS IPEBBIIICHUE
TEMIIEpaTypbl 3JIEMEHTOB AJIEKTPOOOOPYTOBAHHUS.

[TpodunakTudeckre MEpOpUATHS PECTABICHBI B TA0IHUIIE 3.
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Tabimuna 3
IMpopunakruyeckue MeponpusaTU
Texuuueckue Pexomenayemas .
IIpodunaxkTuyeckoe MmeponpusiTue JelicTBus Ipy 00HAPY’KEHUH HEUCIIPABHOCTH
CpeACTBa MEePUOAUIHOCTD
ABTOMaTHUYECKHUE BusyanbHbliii ocMOTP. 1 pa3 B 3 mecsma | [Ipu oOHapyXKE€HUH HEUCTPABHOCTH TMPOU3BECTH
BBIKJTIOYATETTN He nomxno ObITH nedopmainyu Kopiyca, U3MEHEHHUs 3aMEHy anmapaTa
[BETa M OIUIABJICHUS U30JISALMU MPOBOJAOB, CJEIOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.
[IpoBepka  CcOOTBETCTBHMsSI ~ MapaMeTpoB  ammapara,
YKa3aHHOM B MapKHPOBKE IapaMmerpam 3JIEKTPUYECKON
CETH I10 HAMPSKEHUIO U TOKY.
[TpoBepka paboTOCIIOCOOHOCTH.
VYerpoiictBa  3amuThl | BusyanbHbIil ocMOTP. 1 paz B 3 mecsama | [Ipu oOHapyXKE€HUH HEUCIPABHOCTH IMPOU3BECTH
i depeHInanbHOTo He nomxno ObITH nedopmanmu Kopiyca, U3MEHEHHUS 3aMEHy yCTpOHCTBa
TOKa [BETa M OIUIABJICHUS U30JILMU MPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUsI 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHMSI ~ MapaMeTpoOB  ammapara,

YKa3aHHOH B MapKHUPOBKE MapaMerpaMm 3JIEKTPUICCKOU
CETH I10 HANPSKEHHIO, TOKY, MU epeHIInaIbHOMY TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tect». Ilpu Haxkatum Ha KHOMKY «TecT» ycTpoHCTBO
JIOJIKHO cpaboTaTh.

VYcrpolicTBa 3alMThL OT
JyTOBOTO pooos
(uckpeHus)

BusyanbHblii ocMOTP.
He nomxno ObITH nedopmarnmu Kopiyca, U3MEHEHHUS

[BETa M OIUIABJICHUS U3OJISALMHU TPOBOJAOB, CJEIOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHsSI ~ MapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHPOBKE INapaMmerpaMm 3JIEKTPUYECKON
CEeTH I10 HAMPSKEHUIO, TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKU
«Tect» wIM mNpu MOMOIIM TECTOBOIO YCTPOMCTBA,
BXOJSIIIETO B KOMIUIEKT IMOCTaBKH. Ilpn HakaTum Ha
KHONKY  «TecT»  yCTpOHCTBO JOJKHO  CcpaboTarth.

1 pa3 B 3 mecsia

[Ipn oOHapyXeHHH HEUCIIPABHOCTU MPOU3BECTH
3aMEHY yCTpOMCTBA
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Texanueckue
cpeacTBa

IpoduaakTnyeckoe MmeponpusiTue

Pexomennyemas
NMepHOIMYHOCTH

JeiicTBUs NPU O0OHAPYKEHUH HEUCTIPABHOCTH

[Ipy BKIIOYEHHH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIUIIAEMON TIEMH YCTPOMCTBO TOHKHO CpaboTaTh.

YcrpolicTBa 3alMThI OT

BuszyanbHblil 0CMOTD.

1 pa3 B 3 mecsia

[Ipn oOHapyXeHHH HEUCIIPaBHOCTU IMPOU3BECTU

nepeHanpsKeHus He nmomxHO OBITH nedopManuu Kopryca, H3MEHEHHS 3aMEeHy YCTpOMCTBa
[BETa H OIUIABJICHUS W3OJSAIHUA TPOBOJOB, CIEIOB
neperpeBa (M3MEHEHUsI LIBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ TapaMeTpOB  arrapara,
YKa3aHHON B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUUYECKOM
CETH 10 HANPSDKEHUIO, TOKY.
TepMonHIUKATOPBI BusyanbHblil 0CMOTD. 1 pa3 B 3 mecsina | IIpu oOHapykeHHMH MEXaHUYECKUX TOBPEKICHUN
OTcyTCTBHE MEXaHUYECKUX MOBPEKICHUM. WJIY UCTEYEHUS CPOKA IKCIUTyaTallly POU3BECTH
[IpoBepka CpPOKOB 3KCIUTyaTallM TEPMOUHIUKATOPOB B 3aMEeHYy TEPMOUHINKATOPA.
COOTBETCTBHUHU C JIOKYMEHTALIUEW U3TOTOBUTES. B ciyvae W3MEHEHUs LBETa
OTtcyTcTBUE U3MEHEHUS 1[BETa TEPMOUHIUKATOPOB. TEPMOUHAUKATOPANIPOU3BECTH  JEHUCTBUA IO
pazneny 4.3 HACTOSIIHNX METOIUYECKHAX
PEKOMEHJAIIH.
TepMocucTembl BusyanbHbliii ocMOTP. 1 paz B 3 mecsma | [Ipu oOHaApYKEHUU MEXaHUYECKUX MTOBPEKICHHI
OTcyTCcTBHE MEXaHUYECKUX MOBPEKIECHUN JaTUUKOB. WJTY UCTEUYEHUS CPOKA IKCIUTyaTally MPOU3BECTH
[IpoBepka  CpOKOB  H3KCIUIyaTalMy  JaTYMKOB B 3aMEHY JTaTYUKOB.
COOTBETCTBHUH C JIOKYMEHTALIUEH U3TrOTOBUTES.
OtcyrcTBHE N3MEHEHUS BeTa OIUIABJICHH,
nedopMaruu.
TernoBU3nOHHAS [Ipoussectu TEIJIOBU3NOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3yapTatam TEIJIOBU3MOHHOTO
JMAarHOCTHUKA IKCILTyaTUPYEMOIO AIIEKTPOOOOPYIOBAHUS B rojz o0cie10BaHuUs COCTABIISETCS MPOTOKOJI.
COOTBETCTBUU C [6] wuiIM Jpyrol arTecTOBaHHOU [IpoTokOn HOJDKEH COIEpXk aTh  CIEAYIOILYIO
METOAUKOMN TEIUIOBU3MOHHOM INarHOCTHUKHU. uHbOpMaIUIO:
- HAUMEHOBAaHWE U aJipeCc  OpraHu3allu-
VCITOJIHUTEIIS;

- HOMEp JIMIIEH3WHM W  aKKpeJIWTaIllMd  Ha
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Texanueckue
cpeacTBa

IpoduaakTnyeckoe MmeponpusiTue

Pexomennyemas
NMepHOIMYHOCTH

JeiicTBUs NPU O0OHAPYKEHUH HEUCTIPABHOCTH

MPOBEJICHUE JAaHHOTO BUAAa PabOT C yKa3aHHEM
JMaThl  BBIIAYW, PETHCTPAI[MOHHOTO HOMeEpa,
HAaMMEHOBAHMSI OpraHa BBIAABIIETO JIMIICH3UIO U
MTPOBOIMBIIIETO aKKPEINUTAIUIO, CPOKA JICHCTBHS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUIipa M JaTy
(cpokw) npoBeaeHUs1 pabOTHI;

- HAUMEHOBaHUE O0CIIEIOBAHHOTO O0BEKTa U €ro

azapec;

- CIIUCOK UCIIOJIHUTEIIEN c yKa3zaHueM
KBaJIn(UKauy;

- IEPEYCHb CPEICTB U3MEpEeHUi

WCIIOJIb30BAaHHBIX ~ NpU  0OCIEAOBaHUU, C
yKa3aHHEM JaThl TOBEPKU;

- enb oOcneaoBaHus (OMpeneseHUue TMOXapHOU
OMaCHOCTH) U O0OBEKTHI 0OcienoBaHus (ykas3arb
Kakoe 9JIeKTpo00OpyT0BaHNE 3AHHS
HOJIBEprajioch 00CIIeJ0BaHUIO);

- XapaKTEepUCTHKH  OOBEKTOB  00OCIEIOBaHUS

(cocTosiHME 3JIeKTpO00OpYI0BAHNA,
HaIpspKEHUE, TOK Harpy3KH U T.J1.);

- pe3yJIbTaThl o0ce0BaHus (creneHb
neGeKTHOCTH (moxapHoOi OIIaCHOCTH),

TEpMOTpaMMBI M COOTBETCTBYIOLIHE UM
(dboTon3z00paxeHus, CHOUCOK  Je(EeKTOB  TIO
CTETCHHU X MOKapHOW OMAacHOCTH).

CopneprxaHue NMPOTOKOJIA MOXKET JOMOJHITHCS B
3aBUCHMOCTH OT 00CIIETyeMOro OOBbEKTa.
PazpuBmmecs gedexktsl u  nmedekTel  Ha
HayaJlbHOM CTaguM pa3BUTHS PEKOMEHIIOBAHO
YCTPaHATH B XOAE IUIAHOBOTO OTKJIIOYCHHS
ANIEKTPOOOOPYJOBAHHS.

B ciyuae oOHapy)XeHHUs 30HBI C aHOMAJIbHBIM
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Texnnueckue Pexomennyemas .
IpoduaakTnyeckoe MmeponpusiTue JeiicTBUs NPU O0OHAPYKEHUH HEUCTIPABHOCTH
cpeacTBa NepUoOINIHOCTH
M0KapOONacHbIM  MOBBIIICHUEM TEMIIEpaTypbl
nmpow3BeCTH  JACHCTBUA 1o  pasgeny 4.3
HACTOSIIIUX METOJUYECKUX PEKOMEHAAINH.
DKCIUTyaTUpyeMble BusyanbHbiii 0CMOTp ANEKTPONPUOOPOB u | llepen xaxnapiM | [Ipy oOHapy>keHUU HEHCIPABHOCTH BBIBECTH
AIEKTPOTPUOOPHI U | DJIEKTPOYCTAaHOBOYHBIX W3] (2TEeKTpUYECKHUX BKJIFOYUECHUEM MpUOOP U3 IKCIUTyaTaIUH.
ANEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpubopa | [IpousBecTu peMOHT WK 3aMEHY HEUCIPABHOTO
U3 IENS He nomxHO OBITH nedopmaruu Kopiyca, HU3MEHEHHS Y BO BpeMs 3JIEKTPOOOOPYAOBAHHUS.
LBETa M OIUIABJIEHUS H30JSLMHU TMPOBOAOB M IIHYPOB JKCIUTyaTaluu

MUTaHUs, CJIelI0B TmeperpeBa (M3MEHEHHs  1[BETA)
KOHTaKTOB.

He nomkxHO OBITH MOBpPEXACHUS H30JSLUUU MUTAIOIIUX
IIPOBOJIOB U IIIHYPOB IIUTaHMSI.

Poszerkn noKHBI OBITH HAAEKHO 3aKpPEIUIEHBI, HE
JOJKHBI ~ MMETh  OIUIABJIEHMH W MEXaHMYECKHX
MTOBPEXKICHUM.

[TpoBepka COOTBETCTBHS MapaMeTPOB AIIEKTPOIpUOOpA,
YKa3aHHOM B MapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH I10 HANPSIKEHUIO U TOKY.

Hcnonb3oBaTe  IEKTPONpUOOpP 1O HA3HAYEHUIO B
COOTBETCTBUM C MHCTPYKLHEN IO SKCILITyaTall1u.
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Konmpons cocmoanusa cucmemul 3a3emieHus

B mponecce skcruryaranmuu 3JIEKTPOYCTaHOBOK BO3MOYKHO BO3HMKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUHHBIX CUTYAlUM, IPUBOIAIIMX K TOKOBBIM yTeukaM. B 3Tou
CBSI3U, B KQXJIOM JIOM€ JOJIKHBI BBIMOJHATHCS 3aLIUTHBIC MEPONPUSITUS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3aszemiieHus. OH oOecreyuBaeT 3aluTy JIOJEH OT
NOPaXXEHUs JEKTPOTOKOM, a TPUOOPHI U 000PYJOBAaHUE OT NEPENaa0B HAIPSIKEHHUS.
Kontyp 3a3emiieHusi, MOKET YCTAHABIMBATHCS OTHEIBHO WJIM COBMECTHO C
YCTPOMCTBAMM 3alUTHOTO OTKIIOUeHUs. KOHTyp 3a3eMiieHusT MOHTHUPYETCS B
cootBeTcTBHM C [TYD.

B cootBerctBum ¢ [1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHUS] MOYKHO
BOCIOJIB30BaTbCSl €CTECTBEHHBIMH 3a3€MIIMTEISIMU, HANPUMEpP, PACHOJIOKEHHBIMU
PSAIOM METANIMYECKUMH U KeJIe300€TOHHBIMU KOHCTPYKIUsMU. bosbias yacte ux
MMOBEPXHOCTH JIOJDKHA KOHTAaKTUPOBaThb C TpyHTOM. B cBow ouepenp, I[IYD
YCTaHABJIMBAET, YTO W3JIETHUSl U3 JKENe300€TOHA, HAXOMSAIIUECS IOJ] HaIpsHDKEHHEM,
TpyOONPOBOABI JJIsi TPAHCIIOPTUPOBKU TOPIOYMX BEIIECTB, TPYObl KaHAIW3alUU WU
OTOILICHUS] HE MOTYT IPUMEHSTHCS B KOHTYPE 3a3€MJICHUS.

3anpemaeTcss yCTaHABIMBATH 3a3€MJICHUE B KAMEHHUCTBIX WJIM CKaJbHBIX
TPYHTaX, TOCKOJBKY OHHU SIBJISIOTCA MPOBOAHMKAMHU TOKa W 00Jaal0T HU3KUM
CONPOTHUBIICHUEM.

HcKyccTBEHHBIE 3a3€MITUTENM NPEICTABISIOT COO0M CUCTEMY METAINTMYECKUX
KOHCTPYKIIUH, pa3MEIICHHBIX B 3eMJIe, HA ONPEICTICHHBIX PACCTOSHUSIX MEXKIY COOO0M
Y HE3HAYUTEIbHOM YAAICHHH OT OOBEKTA 3allUTHI.

JInsi U3roTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENICH MPUMEHSIOTCS: KPYTJIbIE
NPYTKU, TPYObl pPa3HOTO CEYEHUs] U YroJku. B HOpMaTUBHBIX JTOKYMEHTax
OIPENEIIAECTC MUHUMAJIBHO JOIYCTUMOE CE€YEHHUE 3a3€MIIMTEINIEH, KOTOPOE IOJIKHO
YUYUTBIBATHCS TPU BbIOOpEe MarepuanoB. Tak, sl MpyTa, OILMHKOBAHHOTO ATOT
napamMeTp COCTaBJIseT 6 MM?, JUIs TPyTa U3 OOBIYHOrO YepHOTro MeTaia — 10 Mm2, a
Ui TpSAMOYTroibHOro mpokara — 48 mm?. CTeHKH TpyO WM IOJKH CTalbHBIX
IPOKATOB BBIOMPAIOTCA ¢ MUHUMAJIBHOM TOJIIMHON 4 MM.

3a0uThIe AIIEKTPOBI COSTUHSIOTCS MEXIAY COOOM TOHKOM CTalbHOW MOJIOCOH,

TOJIILIMHON HE MeHee 4 MM.
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3ampermaercss WCHOIb30BaTh B KadeCTBE 3a3eMIISIIOIIMX TPOBOJHUKOB U
3a3eMInTeNe MpoPUIbHYI0 apMaTypy. OTO CBA3aHO C KaJCHBIM Hapy>KHBIM CIIOEM,
UMEIOIIMMCSI BO BCEX WM3ICIUAX OTOr0 TUNA. B  pe3ynpTaTe, HapyIIaeTcs
pacmpesieieHne TOKa IO CEYCHHUI0, a TPOIECC OKHUCICHHUS MPOMCXOIUT HAMHOTO
obIcTpee.

CoenuHeHnue [neTaneld W3 TMpoKaTa YEPHOTO MeTaljia OCYIIECTBIIACTCS
¢ moMoIb0 cBapku. CTallbHAsI MMOJI0CA MPUBAPUBACTCA K KOHIIAM 3a0MTHIX B 3€MITIO
anekTponoB. He  momyckaercs — MCHONB30BaHUE ~ OONTOBBIX  COCIHMHEHUH,
T.K. OHU OBICTPO OKHCISIIOTCSA. B pe3ynbrare, KOHTAaKT TEPSACTCS, U 3a3eMIISIOIIHMA
KOHTYp HaunHaeT padorath HedpdekTnBHO. [Io OKOHYaHMM BCEX CBApOYHBIX padoOT
MecTa CBapkd 00padaThIBAIOTCS CHEIUATBHBIMA AHTHUKOPPO3UHWHBIMH COCTAaBAMH.
JUis 3TUX TeNel HeNb3sl MCIOJIb30BaTh KPAcKy, MOCKOJIBKY OHA HApyIlaeT CBS3b
MeTalljia ¢ 3eMJIe U cucTeMa 3a3eMJICHUS He OyIeT padoTaTh.

Henb3st mpou3BoauTh OKpacKy 3a3eMiIMTeel WM HAaHOCUTh HA HUX JIPyTUe
MOKPBITHS, CIIOCOOCTBYIOIINE CHUXKEHHUIO MpoBoAMMOCTH. OMHAKO TOJ JIEHCTBHEM
KOPPO3HUH TOJIIIMHA CTABHBIX JeTallel MOCTENeHHO CHMkaeTcs. [loaTomy cedenue
ANIEKTpOa  TMOAOWpAaeTCs C  ONpPENEeNICHHBIM  3amacoM. TakuM  obOpazowm,
obecreunBaeTcs TOCTAaTOYHO MPOAOKUTEIbHAS DKCIUTyaTallus KOHTYpa 3a3€MJICHHUSI.

Ecin  koHTyp 3a3emiieHHST JOMa COCOUHSETCS C  KOHCTPYKIHMSMH,
PaCIOJIOKEHHBIMH B YCIIOBUSIX arpeCCHBHOM CpPEJlbl, OHU JTOJDKHBI OBITH 3aIHUIINCHBI
CHEIMATbHBIM ITOKPBITHEM.

CymecTByIOT HaOOPHI 3a3eMIIUTENEH 3aBOACKOTO U3TOTOBICHUS, COCTOSIIINE U3
IEJIBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEJIBIO.

Bce 3azemistonine mpoBOIHUKH MOIKIIOYAIOTCS K €IMHOM IIUHE 3a3€MIICHHUS,
UCTIOJIb3yeMol i kKomMMmyTanuu. Cama IIWHa SIBISETCS OJIHMM U3 JJIEMEHTOB
pacmpeeUTeNbHOTO IUTA U 3aKPEIUIIeTCS HEMOCPEACTBEHHO Ha €T0 CTEHKE.

J1J1st OTTHOM TapaHTUU PEKOMEHYETCS BBI3bIBAThH CIICIIUATUCTOB, OHU JIOJKHBI
COCTaBUTh aKT MPOBepKU. OTBETCTBEHHOCTH 3a BBIMOJHEHHBIC PAOOTHI HECET TOJIBKO
VCTIOJTHUTEIT.

BBITOBBIMU AJIEKTPOM3MEPHUTEIBLHBIMUA MPUOOpPaMH 3aMepHUTh 3(PPEKTUBHOCTD
3a3eMJICHUSI HEBO3MOXHO, HAJI0 HWMETh COBPEMEHHBIE JJICKTPOHHBIC YCTPOWCTBA,

TCXHUYCCKHUC BO3MOKHOCTH KOTOPBIX AAOT BOSMOKHOCTDB 3aMCPATH TAKUC TAHHBIC.
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J1J1sl 4aCTHBIX JOMOB COIPOTHUBIIEHUE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW OKCIUTyaTallud 3JIEKTPOYCTAHOBOK MOTpeOUTENeH,
yTBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycranaBiauBaroT
cienyromuye TpeOOBaHUs K 3a3eMIISIFOLIIMM YCTPOMCTBAM U UX MPOPUITAKTUKE:

- 3a3eMJIIOIIME YCTPOMCTBa JOJKHBI COOTBETCTBOBATh TPEOOBAaHUSAM
rOCyJapCTBEHHBIX  CTAHIApPTOB,  MpaBWJI  YCTPOMCTBA  BIIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM U INPAaBHJI U JIPYTUX HOPMATHUBHO-TEXHUYECKHUX ITOKYMEHTOB,
o0ecreunBaTh yCiaoBUsS 0€30MacCHOCTH JIIOJIEH, IKCILTyaTallMOHHbBIE PEKUMbI PaOOTHI
Y 3alUTY 3JEKTPOYCTAHOBOK;

- TPUCOENUHEHHME 3a3eMJISIOIIMX MPOBOJHMKOB K  3a3€MIIUTENI0 U
3a3eMJISFOIMM KOHCTPYKIMSIM JIOJKHO OBITh BBIIIOJHEHO CBAapKOH, a K IJaBHOMY
3a3eMJISIIOILEMY 3aKHMY, KOpITycam arapaToB, MamuH U onopam BJI — 6onToBBIM
coenuHeHHEM (uisl oOecredyeHus: BO3MOXXHOCTH IPOU3BOJACTBA HM3MEPEHUM).
KoHTakTHBIE COENMHEHUs JOKHBI OTBe4YaThb TPEOOBAaHUSAM TIOCY/IapPCTBEHHBIX
CTaHAapTOB;

- OTKPBITO TMPOJIOKEHHBIE 3a3€MJIAIOIINE IPOBOJAHUKH JIOJDKHBI  OBITH
IPEeIOXPaHEeHbl OT KOPPO3UHU U OKPAILEHbI B YEPHBIH 1IBET;

- U1 ONpENENIEHUsT TEXHUYECKOIO COCTOSIHUS 3a3€MJISIOLIEro YCTpOWCTBa
JOJKHBI ~ TIPOBOJAMUTBHCS  BU3yaJbHbIE OCMOTPBI  BHJIUMOM  YacTH, OCMOTPBI
3a3€MJISIFOILETO  YCTPOMCTBA € BBIOOPOYHBIM BCKPBITUEM TPYHTa, H3MEPEHUE
napamMeTpoB 3a3eMJISIONIETO YCTPOMCTBA B COOTBETCTBUU C HOPMAaMM HCHBITAHUSA
3IEKTPOOOOPYNOBAHUS;

- BU3YaJbHbIE OCMOTPBI BUAMMOM YaCTHU 3a3€MIISIONIETO YCTPONCTBA JTOJKHBI
IPOU3BOJMUTHCS MO rpaduKy, HO HEe pexe | paza B 6 MecsleB OTBETCTBEHHBIM 32
anekTpoxo3saiicTBo Ilorpeburens wunum  paOOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipu ocMOTpe OLIEHUBAETCS] COCTOSIHUE KOHTAKTHBIX COCIMHEHMM MEXy 3al[UTHBIM
OPOBOJAHUKOM M 0OOpYyAOBaHHWEM, HaJMYW€ AHTUKOPPO3UOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpPBHIBOB;

- U1 ONpEeAeNieHUsT TEXHUYECKOIO COCTOSIHUS 3a3€MJISIOLIEro YCTpOWCTBa
B COOTBETCTBUM C HOPMAMH HCIBITAHUN  3JIEKTPOOOOPYIOBAHUS  JOJKHBI
POU3BOJAUTHCS:

N3MCPCHUC COIIPOTUBJICHUSA 3a3CMIIAIOIICTO YCTPOﬁCTBa;
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U3MEpPEHUE  HaIpSOHKEHUsT  MPUKOCHOBEHUS (B DJIEKTPOYCTAaHOBKAX,
3a3€MJISIFOILEE YCTPOMCTBO KOTOPBIX BBINOJIHEHO IO HOPMAaM Ha HalpsDKEHHUE
IPUKOCHOBEHUS), MPOBEpKA HAIMYUA LENH MEXAY 3a3eMISIOIIUM YCTPOMCTBOM
U 3a3eMISIEMBIMH 3JIEMEHTaMH, a TAKXKE€ COCJUHEHUN €CTECTBEHHBIX 3a3eMIIUTENEH
C 3a3eMJISIFOLIIMM YCTPOWCTBOM;

U3MEPEHHE TOKOB KOPOTKOIO 3aMbIKaHUS 3JIEKTPOYCTAHOBKH, IPOBEPKA
COCTOSTHUS MPOOUBHBIX MPET0XpaHUTENEH;

U3MEpEHUE YAEIbHOIO COINPOTHUBICHHUS TPYyHTa B pailoHE 3a3eMIISIONIETO
YCTPOUCTBA;

- U3MEPEHUs MapamMeTpoB 3a3€MIIIIOIIMUX YCTPOMCTB - COIPOTUBIICHHE
3a3€MJISIFOLLETO YCTPOMCTBA, HANPSHKEHUE MPUKOCHOBEHMS, IPOBEPKA HATUYHS LIETIH
MEXKy 3a3€MIIMTEISIMU U 3a3EMJISIEMBIMH 3JIEMEHTAMU - MIPOU3BOJSTCS TaK¥KE MOCIE
PEKOHCTPYKIIMM M PEMOHTa 3a3eMJISIIOIIMX YCTPOWMCTB, MNpU OOHApyKEHUU
paspylieHuss WIM HOepekpbiTus  u3onsTopoB  BJI  anexrtpuueckor — Iyrow.
[Ipy HEoOXOIAMMOCTH JOJIKHBI NMPUHUMATHCS MEPHI MO JIOBEJAEHUIO IMapaMeTpOB
3a3€MJISFOILMX YCTPOMCTB 10 HOPMATHBHBIX;

- T1pU UCHOJB30BAaHUU B DJIEKTPOYCTAHOBKE YCTPOMCTB  3aLIUTHOTO
oTkItoueHUs (nanee - Y30) noimKHa OCYIIECTBISATHCS €ro MPOBEpKa B COOTBETCTBUU
c PEKOMEHAAIUSMHU 3aBOJAa-U3rOTOBUTES U HOpMaMu VCIIBITAHUN
AIEKTPOOOOPYIOBAHUS.

Buvioop kabeneii

B cootrBerctBMM €O  CTAaTHCTUKOM OCHOBHOW MNPUYMHOM  MOXKapOB
OT DJIEKTPOU3JICTUHN SBIAIOTCS deKTpuueckue kadenu. [lostomy, mias obecrnieueHus
MOKapHON 0€e30MacHOCTH, HEOOXOAUMO MPABWIBHO BBHIOUPATH KaOEIbHbIE HU3AEIIUS
10 THUITY UCIIOJIHEHHSI U CEYEHUIO TOKOITPOBOISAIINX JKHUJI.

[Ipu BbIOOpEe THNA HCHOJHEHUs Kalenell s OOBEKTOB Pa3IMYHOTO
Ha3HAUYEHUS MOXXHO Bocmodb3oBathecsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOpPHIM B HOPMATHUBHOW JOKyMEHTAllUM Ha KaOeIbHOE M3JeNue JOJKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUsS C YYEeTOM IoKazarelied OMacHOCTH U THMa

ucroiaHeHus. B JaHHOM CTaHAapTC IIPHUBCACHA Ta6J'II/II_[a «HpCI/IMYH_[eCTBCHHBIe
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obnactu IMPUMCHCHHA KaOCJIBHBIX PIB,HeJII/Iﬁ C Y4YCTOM HX THUIIAa HCIIOJIHCHUI

IpeCTaBIICHHAs B Ta0auue 4.

Taoauna 4

IIpeumyniecTBeHHbIE 00JIACTH PUMEHEHN ST Ka0eJbHBIX U3/1eJIHH ¢

YY€TOM UX THIIA UCITOJTHCHUSA

Kiace
Tun ucnoaHeHust .
MIOXAPHOH [MpenmymecTBeHHAs 001aCTh TPUMEHEHNUS
KaOeIbHOTO M3/1eNns
OITaCHOCTH
be3 o6o3HaueHus 01.8.2.54 JJIst OMUHOYHOM MPOKIa KU B KaOEIBHBIX COOPYKCHHUSIX H MPOM3BOICTBCHHBIX
MOMEIICHUAX. [ pyrmoBas mpokIaka pa3pemnaeTes: TOJIBKO B HapyKHBIX
JIEKTPOYCTAHOBKAaX M MPON3BOJICTBEHHBIX IIOMEIICHHAX, TJI¢ BO3MOKHO JIUIITh
TIEPHOANIECKOE TIPHCYTCTBHE 0OCITYKUBAIOIIETO IIEPCOHAIA, TPU 3TOM
HEOOXOAMMO IIPUMEHSTH TACCHBHYIO OTHE3AIINTY
Hr(A F/R) IM1a.8.2.5.4 |Jlnst mpokiamku, ¢ yaeToM o0beMa roprodeil Harpy3ku Kabeseid, B OTKPBITHIX
Hr(A) [116.8.2.54 |KaOEIbHBIX COOPYIKEHHAX (ICTAKAAX, TAIIEPESIX) HAPYIKHBIX HIEKTPOYCTAHOBOK
Hr(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2  |Jlnst mpokiamku, ¢ yaeToM oObeMa roprodueii Harpy3ku Kabesel, BO BHYTPEHHUX
Hr(A)-LS 1116.82.22 |2IEKTPOYCTAHOBKAX, & TAKIKE B 3[aHUAX, COOPYIKEHHSIX U 3aKPBITHIX KAOEIbHBIX
ur(B)-LS 28222  |COOPYReHIAX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS 114.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 Jis mpoxitagky, ¢ yaeroM o0beMa roprodeil Harpy3ku kabeneil, Bo BHyTPEHHHUX
Hr(A)-HF [116.8.1.2.1 |27EKTPOYCTaHOBKAX, a TAKXKE B 3JaHUAX U COOPYKEHHUAX C MACCOBBIM
ur(B)-HF M2.8.12.1 npeObIBaHKEM JIIO/ICH, B TOM YHCIIe B MHOTO(YHKIMOHAIBHBIX BBICOTHBIX
B 3IaHUSIX M 31aHUSX-KOMIUIEKCax
Hr(C)-HF [13.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2 |y IpOKJIaKU, C YIeTOM 00heMa roproueii Harpy3ku kabenei, B cucreMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMOXAPHOH 3aIIUTHI, a TAKXKE APYTHX CUCTEMAX, KOTOPbIE JOJIKHBI
ur(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBHSIX TIOXKapa
Hr(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
Hr(A F/R)- FRHF IMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF I12.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | Jlns mpokianku, ¢ yueToM oObeMa roprodeil Harpy3ku kabesei, B 3TaHusIX
Hr(A)-LSLTx [116.8.2.12 |ACTCKUX DOMKOIBHBIX H 00Pa30BATEIbHBIX yUPEKACHUH,
ur(B)-LSLTx 282,12 CTeLMaIM3UPOBAHHBIX JOMAaX MPECTapeNbIX U HHBAINAOB, OOJILHHULAX, B
B CHJBHBIX KOpITycax 00pa3oBaTeNIbHBIX YUPEIKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX yupeskeHuit
ur(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTx IT1a.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
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Knacc
Tumn ucroaHeHus .
MOoXKapHOU [IpeumymecTBeHHas 00JaCTh TPUMCHEHUS
KaOeJIbHOr0 U3EINS
OIIACHOCTH
ur(B)-HFLTx 112.8.1.1.1
ur(C)-HFLTx I13.8.1.1.1
ur(D)-HFLTx 114.8.1.1.1

Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 |Jlna npoknaaku, ¢ yueTom o0ObeMa roprodeil Harpy3ku kabeneii, B cucremax

HI(A)-FRLSLTx I116.7.2.1.2 | IpOTHBOIOKAPHOM 3aIIUTHI, a TAKXKe B APYTUX CHCTEMaX, KOTOPBIE TOJIXKHBI
Hr(B)-FRLSLTx [12.7.2.1.2 COXpaHsATh PadOTOCIIOCOOHOCTD B YCIIOBUSIX TOXKapa, B 3J[aHUAX IETCKUX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOUIKOJIBHBIX 00Pa30BaTeNbHBIX YUPEKACHUH, ClIeLINaNU3UPOBaHHBIX JOMaX
ur(D)-FRLSLTx I14.7.2.1.2 MIPECTapesbIX U HHBAINIOB, OONBHHUIAX, CITAIBHBIX KOPITycaX 00pa3oBaTeIbHBIX

ur(A F/R)-FRHFLTx | T1a.7.1.1.1 YUPEXKJCHUI MHTEPHATHOTO THUIA U JETCKUX YUPEKACHUN

nur(A)-FRHFLTx 1116.7.1.1.1
ur(B)-FRHFLTx Mm.7.1.1.1
ur(C)-FRHFLTx M3.7.1.1.1
ur(D)-FRHFLTx 114.7.1.1.1

Ha »nexTpoyCcTaHOBKM U HIEKTPUUYECKUE IEMU JKWIBIX U OOIIECTBEHHBIX
3IaHUN B TOpoOJiax U CEIbCKUX HACEJICHHBIX MYHKTaX HOMUHAIBHBIM HANPSKCHUEM
no 1000 B
256.1325800.2016,

B COOTBCTCTBHHA C KOTOPBIM:

NEepeMEHHOro  Toka  pacmnpocTpaHsitorcs  TpeboBanusi  CII

- BHYTPEHHHUE JJICKTPUUYECKHUE CETU JIOJKHBI ObITh HE PacCHpOCTPAHSIOMIUMU
TOPEHHE U BBINOJIHATHCS KaleasisMU W TPOBOJAMH C KWJAMU W3 MEAW WU
AJTIOMUHMEBBIX CIIaBoB Mapok 8030 u 8176, mmHONPOBOAAMH C MEAHBIMU LIMHAMU
B coorBercTBHM ¢ TpeboBanusamu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHUSIMH DJIEKTPO- U MOKAPHOMU
0e30macHOCTH;

- CEUYEHHUSI TOKOIMPOBOAAIINX MEIHBIX KU U KWI U3 aTFOMUHUEBBIX CILJIABOB

Mapok 8030 u 8176 nomKHBI OBITH HE MEHEE YKa3aHHBIX B TaOIHIE J;

Tabuamnuna S
CeueHusi TOKONPOBOASIIIUX MeIHBIX KMJI H KIJI U3 ATIOMHMHHEBBIX CIIJIABOB
mapok 8030 u 8176

Haumensinee ceueHrne TOKOMPOBOIAIINX SKHIT
Ka0OeJjiell ¥ IpPOBOIOB, MM?

HaunmenoBanue mmHun
MEIHBIMU KHUJIaMU U3 aTIOMUHUEBBIX
KUJIaMU cruiaBoB Mapok 8030 u 8176
JIuHuK rpynmnoBsIX ceTell OCBEIEHUS 1,5 2,5
JInHuY rpynInoBbIX CETEH PO3ETOK 2,5 4,0
JIMHUM OT 3TAXKHBIX O KBAPTUPHBIX 2,5 4,0
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LIUTKOB U K paCYETHOMY CYETUUKY

JInHUM pacnpeaenuTeNbHON CETH 4,0 6,0
(cTOsIKM) AJ1s1 MUTAHMS KBAPTHUP

- IPY COEIMHEHUHU TPOBOJHUKOB C JKHJIAMHU U3 AIFOMUHHEBBIX CINIABOB MApOK
8030 u 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMM W3JCIUSIMHU, ammnapaTamMu 3alldTbl U
CYETYMKAMH PEKOMEHJYETCS HCIOJIb30BaTh COCAMHUTEIbHBIE YCTPOMCTBA B
cootBercTBUM ¢ TpeboBanusiMu 'OCT 31604 nns koMMyTanuu MOpPOBOAHUKOB U3
AJTIOMUHUEBBIX CIUIABOB C KOHTAKTAMU JJIsI IPOBOJIHUKOB U3 MEU.

Jns obecrieueHus HAJEKHOCTHU KOHTAKTHBIX COEAMHEHUI B
pacrpeneauTeNbHbIX KOpoOKax cienyer OCYILECTBIISITh COEIMHEHNUE
TOKOIMPOBOISIIUX XU U3 CIUIAaBOB amoMuHus Mapok 8030 u 8176 mpu momoiu
BUHTOB WJIM AJIFOMUHHUEBBIX TUJIb3, METOJIOM ONPECCOBKHU WJIU UCIOIb30BaTh CBAPKY.

[Ipu MoHTake OTBETBIISIEMBbIX KabOeyiel ¢ >KUjlaMu W3 aJIOMUHHUEBBIX CIUIABOB
Mapok 8030 u 8176 1OMKHBI IPUMEHATHCSA CKUMBI C OIMHKOBAHHBIMU KOHTAKTAMMU.

[Ipy BBINOJHEHUM COEIWHEHUI B AJIEKTPONPOBOJAKAX C TOKOMPOBOIAIINMH
KUJaMU U3 CcIulaBoB  amomuHusg  wmapok 8030 w8176, ecnm  Tun
AIIEKTPOYCTAHOBOYHBIX W3JEIIUA COJNEPHKUT MEIHBIE WU JIaTyHHbIE KOHTAKTbI, IS
obecriedyeHus1 CTAOMJIBHOCTH KOHTAaKTHOTO COCIUMHEHHS CJIEAYyeT NPUMEHATH
AJEKTPONPOBOIAIINE CMA3KH.

Menp uMeeT Jydllyl0 TPOBOJUMOCTh, MO CPaBHEHUIO C AJTIOMHHHUEM, YTO
00ecreunBaeT MPU MEHBIIEM CEUEHHUH OOJIBIIYI0 MAKCUMATIBHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBINIE TIOJIBEPracTCs OKHCICHUIO M CIIOCOOEH J0JT0e
BpEMsI COXpaHATh KAYECTBO KOHTAKTOB MPU COEAUHEHUHM B PaCIPEICIUTEIbHBIX
KOpOoOKax U APYyTUX mpudopax.

B oxunbix u OOIIECTBEHHBIX 3/IaHUSX C MPUMEHEHUEM JICPEBSHHBIX
koHCTpykuil B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKHUE CETH JIOJKHBI OBITh HE PACIPOCTPAHSIOIIUMH TOPEHHUE U
BBITIOJTHATHCS KabenssMu 1 npoBojiamMu ¢ MeaHbIMU skuamu B TOCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT NOpUMEHEHHUE KaOENbHBIX W3ACIUN C
TOKOMPOBOSIIMMU KUJAMU U3 alIOMUHUEBBIX CIUIAaBOB JUIsi OpraHu3aluu
BHYTPEHHUX CETEH, HO HAKJIabIBACT HA UX MOHTAX JIOMOJTHUTEIbHbIE OTPAHUYCHHUS.

Jlns oOecrieueHus] HAJEKHOCTU JICKTPONPOBOJIOK B 3JAHUSX, BBITIOTHSIEMBIX

IMpOBOJaMH U KaOeJIIMHU C TOKOIIPOBOAIINMHA JKHUIIAMHU U3 CINNIABOB aJIFOMUHUA, IIPHU
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MOHT@)X€ JIOJDKHBI  HCIIOJNB30BaThCAd JIMOO  DIIEKTPOYCTAHOBOYHBIE — M3JENHS,
KOHTaKTHBIE TPYIIBI KOTOPHIX MMEIOT CHEIUATIbHBIC MOKPBITHS, 00ECIeYNBAIOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCAMHEHWS KaKk C MEAHBIMH, TaK U C
TOKOIMPOBOJSIIMMHU KUJIAMH U3 CIUIABOB AJIFOMUHUSI, YTO JOJKHO OBITH OTPAKEHO B
MapkupoBke (Hanpumep, Cu/Al) m1ubo mpu UCTIOIBL30BAaHUU CEPUITHO BHITYCKAEMBIX B
CTpaHE YCTAHOBOYHBIX M3JIENUNA  JODKHBI  IPUMEHATHCS  JIOMOJHUTEIbHBIC
TEXHUYECKHUE CPECTBA, 00ECTICUYMBAIOIINE CTAOUILHOCTh KOHTAKTHBIX COCIMHEHUHN.

[Ipy  KOpPOTKOM  3aMbIKAaHMM  MEIHbBIE  JKWJIbl  SIBISIIOTCA  OoJiee
M0Kapo0e30MacHbIMU, YE€M KWJIbl M3 AJIIOMUHHUEBBIX CIUIABOB 32 CUET MEHbBIICH
3QKUTATEIHFHOM CIMOCOOHOCTH YaCTHI[ MEIW IO CpPaBHEHUIO C 3aKHUTaTeIbHOU
CIIOCOOHOCTBIO YaCTHI] ATTFOMUHHUS.

C ToukM 3peHus MOXKapHOW O€30MaCHOCTU, MNPEANOYTUTEIbHBIM SBISECTCS
MpUMEHEHHE KaOeIbHbBIX U3JICTUNA ¢ MEIHBIMU TOKOTIPOBOISIIIUMHU SKHJIAMHU.

Ha nmoxxapHyto 6€301acHOCTh 3JIEKTPOIPOBOJIKH BIMSIET MPAaBUIBHOCTH BHIOOpA
CEYEeHHS TOKOIPOBOMSAIINX KUl KaOeneil. HeBepHbliit BbIOOp ceueHus kabemnst MOXKET
MPUBECTH K €ro MEperpeBy, OIUIABICHUIO M30JISIIMM M €€ BOCIUIAMEHEHUIO WU K
KOPOTKOMY 3aMBIKaHHIO C TTOCJIETYOIIUM BO3rOPAHUEM.

OCHOBHBIM MMapaMeTPOM, KOTOPBIM HEOOXOJAMMO YYUTHIBATH MPU pPacyeTe
ceyeHus: KabOens SBIsETCA JJIMTEIBHO JOMYCTMMas TOKOBas Harpyska, T.e.
MaKCHMaJlbHas BEJIMUYMHA TOKA, KOTOPYIO Kabellb MOKET MPOIycKaTh 63 meperpesa B
TE€YEHUE IJTUTEIHLHOTO BPEMEHH.

PacueTHpie  snekTpuYecKHe€ ~ HArpy3Kd  JUISL  Pa3IMYHBIX — KWJIBIX U
0OIIIECTBEHHBIX 3/1aHUM MpeacTaBiieHbl B pasaene 7 CII 256.1325800.2016.

JUisi IpoBeIeHHsI CaMOCTOSITENIBHOIO pacyeTa CEeYeHus Kadensl Mo TOKY s
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOIUMO BBIIOJHUTD CICIYIOIINUE ICUCTBUSA:

- ONpEeNEIUTh CYMMAapHYI0 MOIIHOCTh BCEX DJIEKTPONpPHOOPOB, KOTOpHIE
OJIHOBPEMEHHO MOTYT OBbITh BKJIIOUEHBI B CETh;

- paccuuTaTh CWJIy TOKa, KOTopas OyAeT MpoTeKkaTh M0 Kalemo IMpu
BKJIFOUCHHH JIAHHBIX JIEKTPOTPUOOPOB;

- 110 Ta0JHIIe OTPECIUTh HanboIee MOAXO0IAIIee CeueHIE Kabesl.

CyMMapHasi MOIIHOCTh 3JekTponpudopoB (P, BT) Bblumcisercs kak cymma

MOIIIHOCTEN OTAENIbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUEHBI OJTHOBPEMEHHO.
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I[aHHBIe 0O MOIODHOCTHU KaXIO0r'o JJICKTPUIYCCKOI'O an/I60pa YKa3bIBaAlOTCA B €TI0

MacCIIopTe, PyYKOBOACTBC I10 3KCILIyaTalluu U T.II.

Pacuer cunbr Toka (I, A) mpoTekaromero 1o KaOemro MPOBOJUTCS II0

dbopmynam:

s onHo(azHol cetn Hanpsbkenuem U = 220 B
= Ky
U-cosg

st Tpexdasznoit cetu Hanpspkernem U = 380 B
B

I
ﬁb"-msfp

JUTs1 OBITOBBIX AJIEKTpONpUOOpoB cosl | = 1.

K, — xo3dduumreHT ogHOBPEMEHHOCTH, T.€. Kakas 4acTb HNPUOOPOB MOMKET
OBITh BKJIFOUEHA OJTHOBPEMEHHO.

JUis MOBBILIEHUS MOKAPHOM OE€30MacHOCTH, B pacuere JJsi YacTHOro JoMa
(KBapTUPBI) MOXHO TMPEINOJOXKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE ANEKTPUUECKUE MIPHOOPHI U NPUHATH KO3 puuuent K, = 1.

3Has BEJIMYMHY TOKA, CEYEHHE TMPOBOJAA HAXOoAIAT 1o Tabmuue 6.
Ecnu okaxkercss yTo pacueTHoe M TaOJIMYHOE 3HAUEHUS TOKOB HE COBIAJAIOT, TO B
ITOM CITydae BBIOMpAIOT OymKkaiiiee OOJbllee 3HaYCHUE CEYCHHUST TOKOTPOBOISIICH

JKUJIBI KaOes.

Taduaunua 6
Bb100op ceyeHus NpoBoO/IA MO BeJIMYMHE TOKA
Ceuenne MenHbie )XUITbI POBOIOB U Kabeei
TOKOITPOBOIAIIEN Hanpspkenne, 220 B Hanpsokenne, 380 B
HKHITBL, MM? TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
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Ceueniie MenHble )KHUITBI TPOBOIOB U Ka0eei
TOKOMPOBOIAIICH Hanpsoxenue, 220 B Hanpsixenue, 380 B
HUITBL, MM TOK, A MOIIIHOCTh, KBT TOK, A MOIIHOCTh, KBT
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B 1ome uMeIOTCS MOIIHBIE 3IIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocraBysier Oosiee 1,5 kBT, mias uX MOAKIIOYEHUS PEKOMEHIYETCS HCIOIb30BaTh
OTJIETbHYIO JTUHHUIO.

Yacto npuxoaurcs pemaTth 00paTHyIo 3aavy, KOTJa JJIsl U3BECTHOTO CeYEHUs
POBOJHUKA, TPOJOKEHHOTO B JIOME€ WIM KBapTHpe, HEOOXOIUMO HalTH
MaKCHMaJbHO JOMYCTUMYIO Harpy3ky. B sTom ciyuae, mo Tabmumam st JaHHOTO
CEUCHHUs TOKOIPOBOIAIICH >KUIBI Kalenss HaXOAUM MaKCHUMAaJIbHO JOIMYCTHMYIO
Harpy3Ky. 3aTeMm 3Has MOIIHOCTHU AJIEKTPUUECKUX MPUOOPOB, OMpPEACIIAEM, KaKue U3
HUX MOTYT OBITh OJJTHOBPEMEHHO BKJIIOUYEHBI B CETh.

Cnenyer MOMHHTB, YTO MaKCHUMAaJbHbI JOMYCTHUMBINA TOK IJIi CTAHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUYHBIX W3JIENUN (BBIKIIOYATENIM, PO3ETKH) paBeH 16 A.
[ToaTOMy BKIJIIOYATh B OAHY PO3ETKY WJIH MOAKIOYATh K OJHOMY BBIKIHOYATEIIO

Harpy3Kky ooisiee 16 A, yTo st 0qHO(pA3HON CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. HeiicTBusi npu 00Hapy:KeHUuHn aBapuiiHOT O pexuMa
B JIEKTPOOOOPY10BAHUH

ABapuitHbIll pexUM pabOThl SKCILTYaTUPYEMOT'O AJIEKTPOOOOPYIOBAHUS MOKET
IPOSIBISATHCS B BUJE CPabOTKHU anmapaToB 3JIEKTPUUYECKON 3aIIUThI CETH, N3MEHEHUS
[BETa TEPMOMHIUKATOPOB, OOHApPY>KEHHsI 30H AHOMAJIBHOI'O HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYNIOBaHUS TPU TEIUIOBU3MOHHOM JMArHOCTHKE, CpaOOTKU JaTUYHUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxuMe paboThl ANEKTPOIpUOOpa MOXKET
TOBOPUTH IOSIBJICHUE HA €r0 ITOBEPXHOCTH, IIHYPE W BUIKHA IHUTAHUA OILIABJICHUM,
aepopMai Kopiyca, BOSHUKHOBEHUH IpU pabOTe HEXapaKTEpPHOIo IIyMa M 3amaxa
IJIaBAIIECHCS U30JSALHH.

[Tpu3Haku aBapuitHOroO pekUMa padOThI ANEKTPOOOOPYI0BAHUS U IEUCTBUS TIPU

UX OOHApYXEHUU MIPEICTaBIICHbI B TabyuLIe 7.
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Tabmamua 7
IIpu3Haku aBapuiiHOr0 pe:xuMa padoThl JJIEKTPOOOOPYA0OBAHMS U AeliCTBHUS NPU UX O0HAPYKEHHH
IIpu3Hak aBapMiiHOI0 pe:KUMa Bo3MoskHas npuunHa PexomMenayemble AelicTBUA
CpaboTtas1 aBTOMaTHYECKUN BBIKIIOYATEIh Kopotkoe 3aMbikaHue B LIETIH. Oran 1.
[Teperpyska B 1enu. - YCTaHOBUTH KaKOW THII ammapaTa 3aluTsl cpaboTan (aBTOMaTHYECKHA
BBIKJIIOYATENb,  YCTPOWCTBO  3amuThl  AuddepeHnnanbHoro  TokKa,
Cpabotano YCTPOMCTBO 3alUThl | YTEUKa TOKa. YCTPOMCTBO 3aIIMTHl OT TMEpEeHANpPsDKEHUs, YCTPOMCTBO 3alllUThl OT
nudGepeHIIMATHEHOTO TOKA JIyTOBOTO TMpo00si (MCKpEHHs)) WM MO KaKOMY KaHajdy IPOU30IILIO0
cpabarpiBaHKe, €ciu NIpruOOpP KOMOMHHPOBAHHBIH, T.€. 00bEIUHSET B ceOe
Cpaboramo  yctpoiicTBO  3amuThl  OT | JlyroBoit nBa U OoJiee TUTIA 3aIIUTHI;
AyTOBOro Mpo0ost (MCKpEeHNUs) npoboii(rmocnaeoBaTeabHbIH, - YCTaHOBUTH OOCTOSITENLCTBA MPH KOTOPBIX MPOU3OILIO OTKIIOYEHUE.
napajulelbHbIi, HA 3eMII0) WM | UTO MPOM30LIO HpEN OTKIIOYEHHEM (IOAKIIOYCHUE MM OTKIIIOYEHHE
VICKPEHHE. noTpeduTens, MepliaHle CBeTa, aHOMallbHasi paboTa >JIEeKTPONPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM MOAKIIOYEHBI M ObuTH B pabore? Korma u
Cpabortano  yctpoiictBo  3amuThl  OT | [lepemanbl HanpsHKEHUS CKOJIbKO pa3 CpabaThIBajIM amapaThbl 3alIUThI?
HepeHanpPsHKEHUs - TMPOBECTH BUBYAIBHBIH OCMOTP 3JEKTPOOOOPYyI0BaHUs (IIHYPHI

NUTAHUS,  PO3ETKH,  BBIKIIOYATENM,  KOHTAKTHbIE  COEJUHEHUS,
COCIIMHUTENIbHBIE KOPOOKH, HJIEKTPONPUOOPHI) HAa HAJIMYUE BUIAUMBIX
HNOBPEXJICHUNA (M3MEHEHHE IIBeTa WM OIUIABJIECHUE W3O0JIALUM, CIIEAbl
TEPMHUYECKOIO BO3JEHCTBUS B pe3ysbTaTe KOPOTKOIO 3aMbIKAaHUS,
UCKPEHUS, IEPETPy30K);

- €CIM IpPU BU3YAIbHOM OCMOTpPE OOHapy>KEHbI IOBPEXKICHUS, TO

HEOOXOIMMO TMPUCTYHNUTh K YCTPAHEHHIO TIPUYMH  BBISBICHHBIX
MIOBPEXKICHUIN 51 PEMOHTY (3ameHe) IIOBPEKICHHOIO
3JIEKTPOOOOPYI0BAHUS;

- €CIIi TPU BU3YAJIBHOM OCMOTPE TMOBPEKIACHHS HE OOHAPYXKEHBI, TO
HEO0OXOAMMO MPEUTH K ITaIry 2.

Oran 2.

[IpoBepuTh HaIeKalTYI0 pabOTy amnmnapara 3aiuThl.

- I yCTPOMCTBA 3allUTHI OT MEpPEHANPsHKEHUS M3MEPUTh 3HAUYCHHE
HaOpsDKEeHUsl nuTaronie cetu. Ecnu 3HaueHHe MUTAIOUIETO HampsKEHUs
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1eiicTBUA

CeTH BBIXOJUT 3a JIMANa30H YCTaBKU ammapara (HW)Ke HIKHEro mpesena
WIM BBIILIE BEPXHEro), To mnpobiema B ceTH. Eciu 3HaueHue MUTAIOLIero
HaIpsDKEHUS CETHU JIEKUT B JUala30OHE YCTaBKW, TO Aammapar 3aliuThl
HEHUCIPABEH U €ro He0OXOANUMO 3aMEHUTh;

- 7Sl ycTpoiicTBa 3amuThl AU(QPepeHIINaIbHOr0 TOKa B COOTBETCTBUU
co crtamaptamu [7, 8] B KOHCTPYKIHH JODKHO OBITH MPEIyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKA), KOTOpoe OOeCreyuBaeT MpPOBEPKY
paboTocrnocoOHOCTH amnmnapara. Taxxe MO>KHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA € TOMOIIBIO NPHUOOPOB MPOBEPKH U
M3MEpPEHUs] TapaMeTpoB YCTPOMCTB 3allUTHOrO OTKJIo4YeHHs. Ecmou
anmapar 3alUThl HEUCIPAaBEH, €ro He0OXOUMO 3aMEHHTb.

- JUId YCTPOWCTBAa 3allMThl OT JYroBoro mpo0os MPOBEPHUTH
paboTOCIOCOOHOCTh ammapaTa B COOTBETCTBHHM C MHCTPYKLHMEH 3aBopa-
usroroButesns. Hampumep, ¢ moMoIipi0 TECTOBOIO yCTPOMCTBA, BXOISAILIETO
B KOMIUIEKT ITOCTaBKM NpHOOpa, MpU MOMOIIM TECTOBOW KHONKU U T...
Ecnu anmapar 3aniuTsl HEMCIPaBeH, €ro HE0OX0AUMO 3aMEHUTh.

- ISl aBTOMATHYECKOT'O BBIKJIIOUATENsl IPOBEPUTH PabOTOCTIOCOOHOCTD
MEXaHU3Ma pacuerieHus. B3BecTn aBTOMaTU4YECKNUN BBIKIIIOUATEb PYKOU
U Iocie OTKIIOYUTH ero. llpum OTKIoueHHH AOIKEH ObITh CIIbIILIEH
XapaKTEepPHBIN IIETYOK.

Ecnu anmmapaThl 3J€KTpUYECKON 3alllUThl UCHPABHBI, TO HEOOXOIMMO
MIEPENTH K dTamy 3.

Oran 3.

[TpoBepka mprUCOETMHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- TPUCOEOUHATH K DJIEKTPUYECKONW LENH IOOYEPENHO M0 OJHOU
Harpyske, KOHTpOJIUpYs cpaOaThIBaHUsI allapaToB 3alUThL;

- NIpU BBISBICHUM HArpy3KH, BbI3bIBAIOLIEH cpalaTbiBaHHME armapaTa
3allUThl, BBIBECTU HArPy3Ky U3 KCIUTyaTalllH.

Pe3ynbTaThl IpOBEpKH, a TAK)KE BCE MPOBEICHHbIE NPOPHUIAKTHUECKUE
Y PEMOHTHbIE pabOThI 10JKHBI OBITh 3a(UKCUPOBAHBI B KypHAJIE.
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1eiicTBUA

TepMOI/IH,Z[I/IKaTOp HU3MCHUII IBCT

IIeperpy3ska nenu.
[110X0# KOHTAKT.

- BoiBecTH 351eKTpo00OpYyI0BaHUE U3 IKCILUTYaTallUY;

- YCTaHOBHUTb OOCTOSITENIbCTBA, NPU KOTOPBIX MPOHU3OIIET Ieperpes
(kaxue Harpy3Kd ObUIM MOJKIIIOYEHBI H ObLTH B paboTe, IpU BO3MOXKHOCTH
M3MEPUTH MPOTEKAIOIINH TOK C LIETBIO BBISBICHHUS IEPETPY3KH).

- TPOBECTH BU3YaJbHBIII OCMOTpP 3JEKTPOOOOPYAOBAHMS, HA KOTOPBIH
HAaHECEH TEPMOMHIUKATOp Ha HAIWYUE BUAUMBIX IOBPEXKJIECHUN
(U3MEHEHWE IBE€Ta WIM OIUIAaBICHHME W30JIALUHU, CJIEIbl TEPMHUUYECKOTO
BO3JCHCTBUS B  pe3yjibTare KOPOTKOTO  3aMbIKaHUS, MCKpPEHUS,
MEPErpy30K);

- €CIM TpHU BU3YAIbHOM OCMOTpE OOHapy>KEHbI MOBPEXKICHUS, TO
HEOOXOIMMO TPUCTYHNUTh K YCTPAaHEHHMIO TIPUYMH  BBISBICHHBIX
MTOBPEXKICHUI 51 PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHHS;

- €ClIi MpH BU3YAJIbHOM OCMOTpE MOBPEXKIECHUS HE OOHApyKEHbl —
NPOBECTH OIEHKY €ro COCTOSHHS M BBINOJHUTH NPOPHUIAKTHUECKUE
paboTHI;

- YAJIHUTh CTapblii TEPMOMHANKATOP U HAHECTU HOBBIM.

B xypnane ykazarb Jgary oOOHapyXeHHsI IeperpeBa, IPUYMHY,
NpoBe/IeHHbIE PAa0OTHl (PEMOHT, 3aMeHa, NpPOoQUIAKTHYECKHE DPaOOTHI),
JaTy HAHECEHMs] HOBOIO TEPMOMHIMKATOpPA, COCTOSHHE HOBOIO
TEPMOMHIUKATOPA (IIBET, TPalyMpOBKa U.T.IIL.).

[lonyueH curHan mokapHOM OMACHOCTU OT
TEPMOCHUCTEMBI

IIeperpyska.
II;ToX0M KOHTAKT.

B cnyuae nmony4yeHus curHana o meperpese:

- YCTaHOBUTHb MECTO, I'’IC IMTPOMU3O0LIO Cpa6aTBIBaHI/Ie JaTyuKa,

- 3adukcuUpoBaTh B IKypHAJIe€ BpeMs, MECTO ¥ HaWMEHOBAaHHE
AIIEKTPOOOOPYIOBAHMUS, HA KOTOPOM MPOU3OIILIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OOOpYIOBaHHs, MO MPUYUHE KOTOPOTO
MIPOU3OIILJIO CpabaThIBAHUE CUCTEMBI;

- MO pe3ylbTaTaM OCMOTpa, B CIIy4ae BBISABICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOe  OOCIY)XKWUBAaHHUE WJIA  3aMCHY
AIIEKTPOOOOPYIOBAHUS;
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1eiicTBUA

- Ip1 HEOOXOAMMOCTH 3aMEHHUTD JJATYUK C COOTBETCTBYIOLIEH OTMETKOM
B XKypHaJe.

[Ipu MPOBEICHUH TETUIOBU3UOHHOM
IMAarHOCTUKH  OOHAapy>KeH  aHOMAaJbHBIH
Harpes AJIEMEHTA 3JIEKTPO0OOPYIOBAHHUS

ITeperpy3ka.
ITmoxoit KOHTAKT.

I[Ipu  oOHapyXeHHMHM  aBapUHOTO  TIOKApOOIMAacHOTO  JedexTa
AIIEKTPOOOOPYIOBAHHE  HEOOXOAMMO  HEMEUIEHHO  BBIBECTH W3
OKCIUTyaTallu ¥ IPOBECTH PEMOHTHBIC PaOOTHI.

[Tocne ycTpaHeHUWs] HEHCIPAaBHOCTEW, MPHUBEAIINX K BO3HUKHOBEHHIO
neexTa, PEKOMEHAYEeTCs MPOBECTH MOBTOPHOE  TEIUIOBH3MOHHOE
o0ces[0BaHUE TAaHHOTO 0OBEKTA.

Pe3ynbraThl TOBTOPHOW AMATHOCTHKH 3aHECTH B TIPOTOKOJI C YKa3aHUEM
MPOBEICHHBIX PEMOHTHO-TIPO(UIAKTHYECKUX PadOT.

PexomeHnmyercsi ~ MpPOBOAWTH  BHEIUIAHOBYIO  TEIUIOBU3MOHHYIO
JTUAarHOCTUKY OTHCJIBHBIX 3JEMEHTOB AJIEKTPOOOOPYIOBAHUS  TOCIHE
Ka)X/IOTO UX PEMOHTA WJIH 3aMEHBI.

Pe3ynbpraThl BHEIUIAHOBOH IWAarHOCTUKU 3aHOCSTCS B MPOTOKON C
yKa3aHUEM MIPUYHHBI 00CIIeIOBAHMS.

I[Ipu pabore »daeKkTpuU4ecKoro mpuodopa
HaAOIII0/TaeTCsl HE XapaKTepPHBIN ITyM, 3amax
IIaBSIIENCS U30JIALHNH.

[lepenaabl HanpsHKEHUS.
Hapymenue
3KCIUTyaTaluu.
HewucmpaBHocTh
aJIeKTponprudopa

IIpaBUI

OTKITIOYUTP AEKTPOIIPUOOP OT CETH.

OcmoTtpeTh TpuOOp HAa HANWYHE HEHWCIPABHOCTEW (OIUIABICHUE WIIH
MOBPEXICHHE H3OJSAIMH MUTAMOMIETO MIHYpa, AedopMmarus Kopryca Hu
T.J.).

[Tpu oOHapy>KeHNH HEUCTIPABHOCTH BBIBECTH MIPUOOP U3 IKCILTyaTaIUH.

[Tpou3BecTH PEMOHT WJIH 3aMEHY Ipudopa.
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3akiIroueHue

J11st TOBBIIIIEHUST YPOBHSI TIO’KapHOM 0€30MacHOCTH 0OBEKTOB JKHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3TaHU HEOOXOJAMMO TPOBEICHUE MEPONPHUATHNA MO MPOQPUITAKTUKE
MOXKapoB OT JJIEKTPOOOOpPYAOBaHUS, B TOM 4UHCIE HA OCHOBE COBPEMEHHBIX
BO3MOXHOCTEH BEACHUS MOHUTOPUHIA COCTOSIHUSA TMOXapHOW O€30MacHOCTH,
IKCILTyaTHPYEMOTO JIEKTPOOOOPYIOBAHUS.

K HUM OTHOCHTCS CHUCTEMaTWYECKU MOHHTOPUHT TOKapHOW O€30macHOCTH
AKCIUTYaTUPYEMOTO D3JIEKTPOOOOPYAOBAHUS >KMIIBIX M OOIIECTBEHHBIX 3JaHUM C
MIPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHUX CPEJCTB, @ MMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TPUMEHEHHWE TEPMOMHIUKATOPOB JUIsl BBIABICHHUS aBApUUHBIX
Y4aCTKOB 3JIEKTPOYCTAHOBOK. Takke HEOOXOJUMO BHEAPATH B MIUPOKYIO MPAKTHKY
HOBBIC ammapathbl 3alUThHI JIEKTPUUECKUX CEeTEeH — YCTPOMCTB 3aIIUTHI OT JIyTOBOTO
po0os U NMepeHanpsHKEHUS.

C 1enbi0 TOBBIMIEHUS MOXApHOM  O€30MAaCHOCTH  JKCIULyaTUPYEMOIO
ANEKTPOOOOPYNOBaHUS KWIBIX M OOIIECTBEHHBIX 3/IaHUW, NPOPUIAKTUYECKUM
OCMOTpaM JOJKHBI TOABEPTaThCS BCE DJIEMEHTHI 3JIEKTPOYCTaHOBOK.

Meton mnpoduIaKTHKKA JOKEH BBHIOMPATHCS HCXOAS U3 TEXHUYECKUX
BO3MOKHOCTEH, y/100CTBa BEJEHUS OCMOTPOB U O€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHasia. Bo3MOXXHO TpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTEe, B
3aBUCUMOCTH OT KOHCTPYKIIMU U YCIOBUHM IKCILTyaTalUH.

CoueTaHne HECKOJIBKUX METOJIOB MPOPUIAKTUKH MO3BOJIAET Oosiee 3PPEeKTUBHO
POBOJUTH MPOPMIAKTUKY TOKAPHON 0€30MaCHOCTH AJAECKTPOOOOPYAOBAHUS KHIIBIX
1 OOIIIECTBEHHBIX 3/ITAHUM.

[IpumeHsIsT COBOKYIMHOCTHh Pa3IMYHBIX METOJOB MOXKHO IOCTPOUTH CHUCTEMY
MOHUTOPUHTAa M TNPOQUIAKTHKKA MOXAPHOM OMAacHOCTH  AKCIUIyaTUPYEMOIO
JIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IOXAapHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK U  TMO3BOJIAIONIYIO OCYIIECTBJISTH €0  MPOTHUBOIOKAPHYIO

IpO(PHIAKTUKY .
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[Tpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexaeHus u npopuIakTuKu
M0KAPOB OT 3JIeKTPOOOOPY10BaAHUS

ABTOMaTHueckne BbIkiIuYareau (AB)

ABTOMATHYECKUI BBIKIIOYATENb WA MPOLIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN anmapar, TpeHa3HauYCHHbIN I 3aIUThI 3JIEKTPUUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUI U MEPErPY30K.

ABTOMAaTHYECKHE BBIKTIOYATENN OBIBAIOT C 3JIEKTPOMArHUTHBIM PACIEIIUTEIEM
3aMINAIOIIMM ~ J3JIEKTPUYECKYI0  Lenb  OT  KOPOTKOTO  3aMBIKaHUs U
KOMOMHUPOBAHHBIM PAaCUENUTENIEM — KOTJa JOMOJHUTEIBHO C 3JIEKTPOMArHUTHBIM
paclenuTesieM MPUMEHSETCS TEIUIOBOM pacleNuTelb, 3allUIAI0IUKA  1ENb OT

Heperpy3KH.

10

10

|
BB WanBY @ n-:

—

11

~

1, 2 — BUHTOBBIE KJIEMMBI JIJIS TTOJKITIOUYEHUS ;3 - TTOABVIKHBIA KOHTAKT; 4 — HEOABUKHBIN KOHTAKT;
5 - myroracutenbHast Kamepa; 6 - THOKUIT MPOBOMHUK (IIPUMEHSETCS ISl COeMHEHHS TIOBHUXKHBIX
yacTell aBTOMAaTMYECKOI'O BBIKJIIOYATENs); 7 - KaTyllKa 3JIEKTPOMarHUTHOIO pacuenurens; § -
CePACUHHMK 3MEKTPOMATHHTHOTO PACHENATeNs; 9 - TEIUIOBOM pacienuTens (GuMeTamindecKas
nmactuHa); 10 - MexaHmmsMm pacuemutens; 11 - pykosTka ympaenenus; 12 - duxcarop (s
kperuieHus apTomara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclieUTEIeM



48

B cootBerctBun ¢ tpedoBanmsmu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII1 31-110-2003 OBITOBBIE AJIEKTPOCETH JOJDKHBI OBITH 3alUINEHBI OT KOPOTKHX
3aMbIKaHUl W meperpy3ku. [loaTomy mjisi 3alUThl SJIEKTPONPOBOAKU KWIBIX U
OOIIIECTBEHHBIX 3/JaHUN CIEIyeT MPUMEHSITH AaBTOMAThl C KOMOWHHPOBAHHBIM
pacLEIUTENEM.

B aBTOMartnueckoM BBIKJIIOYATENE, 34 3AIIATY LENU OT KOPOTKHUX 3aMbIKAHUI

OTBEYAET DJICKTPOMArHUTHBIM pacuenutesnb. OH COCTOMT W3 KaTyIIKU C
HaxXOISIIUMCA B €€ ILEHTPE CEepJCYHUKOM, YCTAHOBJIEHHBIM Ha CIEIHUaIbHOMI
pYy>KUHE.
B HopManmbHOM pexume paboThl, TOK, NPOXOAsS MO KaTylmIKe CO37aeT
AJIEKTPOMAarHUTHOE TI0JE€, KOTOPOE IMPUTATUBAET CEPACYHUK BHYTPh KaTYIIKH.
Cunpl  9TOTO  AJIEKTPOMArHUTHOTO TIOJIE  HEJOCTAaTOYHO YTOOBI MPEOJ0JIETh
CONPOTHUBJICHUE NPYKHHBI, Ha KOTOPOW YCTAHOBJIEH cepliedyHUK. [Ipu kopoTkom
3aMBIKAHUM TOK B DJICKTPUYECKOW II€MM MTHOBEHHO BO3pacTaeT JI0 BEJIIMYUHBI B
HECKOJIBKO pa3 MNpPEBBIIAIOIIEA HOMHHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMbIKaHMS, TPOXOAS MO KaTyLIKE 3JEKTPOMAarHUTHOIO PACLENUTENS YBEIMYHUBAET
AIIEKTPOMArHUTHOE T0JI€, BO3ACHCTBYIONIEE HA CEPJICUHUK J0 TaKOW BEIMYHUHBI, YTO
€ro CWIbI BTATHBAHMS XBaTaeT HA TO YTO OBl MPEOJ0JIETh COMPOTUBIICHNE TIPYKUHBI,
nepeMeIasch BHYTPh KATYIIKM CEPJACUHHUK Pa3MbIKAET MOJABUXKHBIA KOHTAKT
ABTOMATHYECKOTO  BBIKJIIOUATENsA, OO0eCcTOYMBas  IeNb.  DJIEKTPOMArHUTHBIN
pacLEnUTENb OTKIOYAET AJIEKTPUUECKYIO LIETb 3a JOJIH CEKYHBI.

3amuTy SIEKTPUYECKON IEenu OT TMeperpy3kd oOecrneyrmBaeT TErIoBOM
pacLenuTelb aBTOMaTUYE€CKOTO BBIKIIFOYATENS.

[Teperpyska MOXET BO3HUKHYTh npu BKJIFOYEHUU B CeThb
3JIEKTPO0OOpYyA0BaHUs OOIEeH MOIIHOCTBIO MPEBBIIAIONIEH JOMYCTUMYIO HArpy3Ky
IUIs JAHHOW CETH, YTO B CBOK OYEPEAb MOXKET MPUBECTU K IMEPETPEBY MPOBOJOB
Pa3pyLICHUIO U30JSLHUH 3JIEKTPOIPOBOJAKH U BOZBHUKHOBEHUIO M1OXKapa.

TernnoBoil paciienuTens MNPEACTABIIET COOOH OMMETAIUIMYECKYIO IUIACTHHY,
T.€. OH COCTOUT U3 JBYX CIAsSHHBIX IMJIACTUH M3TOTOBJICHHBIX W3 Pa3HbIX METAJIJIOB,
UMEIOIIUX Pa3HbI KO3 PUIMEHT paclIupeHus MIPU Harpese.

[Ipu npoxoxkaeHUH MO OUMETAaUNIMYECKOW IUIACTUHE TOKa IPEBBIIIAOIIETO
HOMUHAJIbHBIA TOK AB macTrHa HarpeBaercsi, Ipy 3TOM OJWH METaJUl paclIUupAETCs

OpIcTpee JIpyroro. OTO MPUBOJUT K HCKPUBICHHIO OMMETANIMYECKOW IIJIaCTHUHEI.
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[Ipu uckpuBIEHHM OHa BO3JEWCTBYET HAa MEXaHU3M PACLENHUTENsA, KOTOPBIM
pa3MbIKAeT MOJBUKHBIN KOHTAKT.

Bpemst cpabaTeiBaHUSI TEIJIOBOTO PACLENUTENS 3aBUCUT OT BEJIMYUHBI
NPEBBIICHUS MPOTEKAOUIEr0 B I[N TOKa HAJ HOMHUHAJIbHBIM TOKOM AB.
Uewm Oosbllie 3TO NPEBBILIEHUE, TEM OBICTpEe cpadOTaeT paclenUuTENb.

Toku ycTaBOK aBTOMATHUECKUX BBIKIIIOUATENEH, CIyKalluX JIS 3alluThl
OTJIETIbHBIX YYaCTKOB CETH, CJIeAyeT BBIOMPATh MO BO3MOXKHOCTH HAaWMEHbBIIUMHU
0 pPAcCUYeTHBIM TOKAM JTUX YyYaCTKOB WM 10 HOMHUHAIBHBIM  TOKaM
AJEKTPONPUEMHHUKOB, HO TakK, 4TOOBI ammaparbl 3allUThl HE OTKJIIOYalu
AJIEKTPOYCTAHOBKU TMPU KPAaTKOBPEMEHHBIX TNeperpy3kax (MyCKOBbIE TOKH, IMHUKHU
TEXHOJIOTUYECKHUX HArpy30K, TOKU MPU CaMO3aIycKe U T. I1.).

Crnenyet oOpamiaTh BHUMaHUE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIeJIb aBTOMATUYECKOT'O BBIKIIIOUATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAJIBHBIA TOK JJIEKTPUUYECKOU CETH, ITPU KOTOPOM
ABTOMATUYECKUU BBIKIIIOYATEIh CHOCOOEH IMTEIBHO padoTarh 0Oe3 aBapUiHOTO
oTkirodeHus 1enu. CTaHaapTHhIE 3HAYEHHs] HOMUHAJIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIFOYATENEH JIJII CETEeH KUIIBIX M o01ecTBeHHbIX 3manni: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIbHOE HAMNPSHDKEHUE - MAKCUMAJIbHOE HAaMNpsbKeHUe ceTu B BonbTax,
Ha KOTOPOE pacCUUTAH aBTOMATUUYECKUMN BBIKJIIOYATEb;

- TpelieTbHasl OTKJIIOYaloIas ClocOOHOCTh aBTOMATUUYECKOTO BBIKIIOUYATENS -
MaKCHUMaJIbHBIA TOK KOPOTKOTO 3aMbIKaHHMsi B AMIEpax, KOTOPBIA CIOCOOEH
OTKJIIOYUTH JTaHHBI AB cOXpaHHWB mpu 3TOM CBOIO paboTocrnocoOHOCTh. B cimydae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHUS YKa3aHHOW MpeieabHOM
OTKJIIOYAIOIIEH CMOCOOHOCTH BO3HUKAET BEPOSITHOCTh OIUIABJICHUS TOJBUXKHBIX
KOHTakToB AB u ux npuBapuBanus JIpyr K Ipyry, T.e. Beixoaa AB u3 crpos.

- XapakTepUCTHKa cpabaThiBaHMsI - OMPENENSeT AUana3oH cpadaThbIBaHUS
AJIeKTpoMarHuTHoro pacrenutens AB. Xapakrepuctuka cpaOaThbIBaHUS HMEET
OykBeHHOEe oOO0Oo03HaueHue. s 3amuThl  SJIEKTPUYECKHX CETEed JKUJIbIX U

oOILIECTBEHHBIX 37aHuil Yaile Bcero npuMensatoTcess AB ¢ xapakrepuctukamu B, C, D.
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Norotun \ |
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1- HaumeHoBaHue un cepus

2 - HoMUHanbHoe HarnpsxeHue

3 - Bpema-TokOoBas xapaktepucruka

4 - HoMuHanbHasa yacrora

5 - HoMuHanbHasa oTkAYaLwas cnocobHOCTb

\ \ " | 6 - TokoBasa Harpy3ska

Pucynok 2. [Ipumep mapkupoBku AB

III/IaHaSOHBI TOKOB MI'HOBCHHOI'O  pacCHOCIICHUA B 3aBUCHUMOCTHU oT

XapaKTEPUCTHKHU cpabaThIBaHUs B COOTBETCTBUU ¢ [12] mpeacraBieHsl B Tadauue 1.

Tabmura 1
J{namna3oHbl TOKOB MTHOBEHHOT'O paCIICIICHUS
XapakTepucTruka cpabaTbiBaHUS JlnanazoH
(tunt AB)
B CsBpite 3 I,, 10 5 I, BKIIFOYMTEIHHO
C Capiie 5 I, 10 10 [, BKIIOYHUTETBHO
D Cepire 10 T, 10 20 I, BKIIIOYMTENHLHO

I,, - HOMUHAIBHEIN TOK AB.

Bb10op aBTOMAaTHYeCKOro BBIKIIOYATENS OCYILIECTBISETCS MO CIEIyHOIUM
napameTpaMm:

- 10 KOJMYECTBY NONOCOB. OOHO- M IBYXIONIOCHBIE AB mpumeHsroTCs 11
oJIHO(a3HOM ceTH, a TpeX- U YeThlpexmotocHbie AB - B TpexdasHoii ceTu;

- 10 HOMMHAJIbHOMY HanpspkeHutro. HomuHanbHOe HampsikeHue AB 1oimkHO
ObITH OOJbILIE WM PAaBHO HOMHHAJIBFHOMY 3HAYEHUIO HAIPSDKEHUS 3allUIIaeMON UM
LEIIH;

- [0 XapaKTEepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB

MOKHO BBI6paTI> COorJIaCHO Ta6JII/IHC 1;
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- IO HOMUHAIBHOMY TOKY. OnpeieTuTh HEOOXOUMBIN HOMUHAIBHBIN TOK AB

MOKHO I10 MOIIIHOCTH HNJIN 110 CCUCHHIO KHNJI KaoeJs.

YcTpoiicTBa 3alIUTHOI0 OTKJIKYeHNs AU depenunanbroro Toka (YIT)

VYCTpOHCTBO 3alIUTHOrO OTKIIIOUEHUA AU(P(EpEeHINaTbHOr0 TOKA WM, KAk
4acTo roBopsT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmnapar, MpeJHa3HAYeHHbIN s

3alIUThI SHGKTpI/I‘{eCKOﬁ HCIIN OT TOKOB YTCUYKHU.

N
1 —mm epeHUIHATLHBIH e
Tpa?f:)tt:;;ua'rop TOKA; @ o E Y30
2 — NOPOTroOBLIil 3JIEMEHT; | ===
3 — HCTIOJIHHTEJIBHBIH [4 16 s V.S 3 O]
MEXAHHIM; ‘ f =il ‘TI-[2
4 — uens TECTHPOBAHMHSA; T . 1 2

5 — CHIIOBBIC KOHTAKTHI;

. - 1],\
6 —3alMTHBIH KOHTAKT R?] @ F}
LIENH TECTHPOBAHMA; @-IgQ ]

T — kHonka « TecT»; 2 53
R — TecTORBIIl pe3HcTOp; 2 liN
1, 2, N — knemmbr ¥Y30. [ § P oo

Pucynox 3. I[Ipunnumn pa6otsr YT

Tok yTeyku — 3TO TOK, MPOXOMSIIMK MO HEXKeIaTeIbHbIM, B HOPMaJIbHBIX
YCIOBUSIX IKCIUTyaTallUK, MPOBOISIIAM ITyTSM.

B HopmanibHOM pexume padoThl 3JEKTPOYCTAHOBKH, DSJEKTPUUYECKUN TOK
MpPOTEKAaeT 4Yepe3 MPOBOJAHUKH BHYTPU HEE, KaK MPEAYCMOTPEHO KOHCTPYKIIHEH.
OT napyrux TOKOMPOBOMSIIMX 3JIEMEHTOB KOHCTPYKLIHMH (METaIIMYECKHE KOPIIYC,
pama, Kapkac), TPOBOJHHMKUA OTACJICHBbI H30JISIIIUEH, CONPOTUBJIICHUE KOTOPOW HE

IMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO ICTIb.



Pucynok 4. [Ipumep konctpykuuu Y AT

Eciu nmo kakol-To mpuunHE (MOBPEXKIEHHUE, BIAXHOCTb, TOKOMPOBOZSIIAS
ObUIb U T.M.) CONPOTUBIECHUE HU3OJISAUUU YMEHBIIMJIOCh, Ha KOPIyCE WM JIPYTUX
TOKOTIIPOBOSIIIINX 3JIEMEHTAaX YCTAaHOBKU MosBisieTcs noTeHiuan. Cam mo cede TOK
YTEUKU HE BO3HHUKHET, HEOOXOJUMO CO34aTh LEMb, COCAUHSIOMIYIO 3JIEKTPUUYECKHIM
npubop ¢ MOTEHLMAJIOM Ha KOPIyCe C 3eMJIeH WIM HEeUTpasibio. 37€Ch BO3MOXHO
HECKOJIBKO BaApUAHTOB.

B nepBoM cnydae, KOpnyc 3J€KTpOYCTaHOBKH, HalpuMep, ObITOBON TEXHHKH,
KAaCcaeTCsl METAJNIMYECKOTO IMPOBOJHWKA, UMEIOIIETO KOHTAKT C 3emiieil. B Touke
KAaCaHMs 3aMbIKAeTCs Lelb, U BO3HUKAET TOK YTEUKH. ECIM KOHTakT JOCTaTOYHO
HAJEXKHBIA, TO CWJa TOKAa BO3pAcTeT J0O MHOpora cpadaTblBaHHWs aBTOMAaTHUYECKOIO
BBIKJIIOUaTeNsl B IIUTKE nuTaHus. [lpu cnaboM KOHTAaKTE MOXXET BO3HUKHYTH
UCKpPEHHUE, JIOKAJbHBIM HArpeB TOUKM KacaHWs, YTO NPUBOJIUT K OIUIABICHUIO U
JaJdbHEUIIEMY MOBPEKICHHUIO U30JISLIMHU IIPOBOJIOB, BO3TOPAHUIO U TTOXKApY.

B npyrom ciydae, KOpIyC 3JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa C
3a3€MJICHHBIMM MPEAMETAMU M caM He 3a3emiieH. lIpu kacaHuM BHEIIHMX NaHeNeu
YEJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJIO YEJOBEKa SIBISETCA IMPOBOJHHUKOM, W
Yepe3 HEro IMpOTEKAET DJIEKTPUYECKHA TOK. IIOCKONBKY COINpPOTUBIEHHUE TeEma
YyeJioBeKa BEJIMKO, CHJIa TOKa HEJ0CTaTo4yHa JjIsi cpabaThIBaHUS aBTOMAaTUYECKOIO
BBIKJIFOYATENS] B IIUTKE MUTAHHUS U YEJIOBEK MOJYyYaeT 3JIEKTPOTPaBMY BIUIOTH [0
JIETAJIBHOTO UCXOMA.

Takum oOpazom, YT oOecneunBaer 3amuTy YeJIOBEKa OT MOPAXKEHUS
ANEKTPUYECKUM TOKOM M 3aIIUTY OT MOXKAPOB.

[Mpunnun npeiicteust YT crnenyrommii. [lpun HOpManbHOM pexkume pabOThI

MK, KOTJa MOJBM)KHBIE KOHTakThl YT 3aMKHYTBHI, mpsMON TOK OT (a3HOro
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IIPOBOJIAa NMPOXOAUT yepe3 Maruutonposos YT, 3ateM uepe3 Harpy3Ky, B KauecTBE
KOTOPOW BBICTYNAIOT, MOJKIIOYEHHbIE 3JIEKTPONOTPEOUTEN M BO3BpaIlaeTCs
0o0paTHO B CE€Th IO HYJIEBOMY MPOBOJIHUKY, TaK ke uepe3 maruuronpoBon YT, npu
3TOM BEJIMYKMHA 0OPAaTHOIO TOKA paBHA BEJIMYMUHE MPSMOTO TOKA.

IIpssmont Tok mpoxons dyepe3 MarHuTonposon YT co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO oOuYepeab OOpaTHBIM TOK Tak € CO3JaeT B MarHUTOINPOBOJE
MAarHUTHBIA IIOTOK TAaKOW JK€ BEJIIMYMHBI, HO TAaK KaK HaIpaBJICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JaBAEMble UMU MArHUTHBIE MOTOKH ITPOTUBOIIOJIOKHBI,
T.€. MarHUTHBIC ITIOTOKM HAIPABJIEHBl BCTPEYHO IO OTHOWICHUIO IPYr K JPyry U
COOTBETCTBEHHO, TMpPU pPaBHBIX 3HAYEHUSAX MOPSIMOro M OOpaTHOrO TOKOB,
YPABHOBEILIUBAIOT APYT APYra, B Pe3yJbTaTe 4Yero CyMMapHbI MAarHUTHBIN IIOTOK B
MarHUTONPOBOJE pPaBEH HYJI. Tak Kak CyMMapHbld MAarHWTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYeT (paBeH HYJ0), BO BTOPUYHOH OOMOTKE TOK HE
MHAYKTHpYyeTCA. 110ABUKHBIE KOHTAKTHI 3aMKHYTBI, DJIEKTPUYECKasl LEINb BKIIOYEHA
Y HaXOJUTCS B HOPMAJIBHOM PEXHUME paOdOTBhI.

Eciu B 01HOM M3 3JIEMEHTOB JJIEKTPUYECKOM LIENA BO3HUKAET yTEYKA TOKA, TO
4acTb  DJJIEKTPUYECKOIO TOKAa HAYMHACT IIPOTEKAaThb II0  HEXKEIATEIbHOMY
npoBojsiemMy nyTd. IIpy 3ToM, 4acTh TOKa dJIEKTPUYECKOM LENHU, NOCTYNAomas oT
(azHoro nmpoBoja He OyAEeT BO3BPAIATHCA B CETh, a MPOXOJS MO HEXKEIATEIbHOMY
OpoBOJALIEMY MyTH OylneT yXxoAauTh B 3emito. ClieoBaTelnbHO, OOpPAaTHBIN TOK,
KOTOpBIN OyAeT BO3BpallaTthcs B ceTh uepe3 marHutonpoon YT mo HyneBomy
pOBOAY, OYJET MEHbILE MPSMOr0o TOKa, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTO MArHUTHOTO IOTOKA CTaHET OoJbllie BETUYMHBI OOpPaTHOTrO
MAarHuTHOrO IIOTOKAa, B pe3yiprare 4ero B MarHuronposoge YT cymmapHsbiit
MarHUTHBIN MTOTOK YK€ HE OyJIeT paBeH HYJIIO.

Bo3HuKIIMM cymMMapHbId MArHUTHBIM MIOTOK MHAYKTUPYET JIEKTPUUECCKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIH MPOXOAS 4YEpe3 MarHUTOIJIEKTPUUECKOE pelle
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€pE/lb, Pa3MBIKAET MOJBUKHbIE KOHTAKTHI
OTKJIXOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpOoHCTBO 3alllUTHOTO OTKIIIOUEHUS IU(PPEepeHIIMaIbHOIO TOKAa HMEET B
obuxone W JApyrue Ha3BaHUs, HarpuMmep, IudQepeHIralIbHbIA BBIKIIOYATENb,
aBTOMATUYECKUM BBIKIIOYATENh AU(PPEPEHIINaIbHOIO TOKA, YCTPOMCTBO 3alUTHOTO

OTKJIIOYEHUS. Takke B pa3IUYHBIX JOKYMEHTaX BCTPEUAIOTCS pa3Hble aO0peBUATYPHI
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nanHoro ycrporctsa, Hanpumep, ABAT B I'OCT IEC 61009-1-2020, BAT B I'OCT
I[EC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y /T sBistores:

- tun. B 3manusax moryt npumensarsca YT tuna «Ay», pearupyromnme Kak Ha
IIEPEMEHHBIE, TaK U Ha MyJbCUPYIOLIME TOKH YTEUKH, Wi Thna «ACy», pearupyromme
TOJBKO HAa IIEPEMEHHBIC TOKU yTE€YKU. VICTOUYHMKOM IyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SBJSATHCS CTUPAJIbHBIE MAIIMHBI C PETYJIATOPAMHU CKOPOCTH, PETYIUPYEMBIC
VCTOYHUKH CBETA, IIEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHUHAQJIbHBIA TOK - MakcUMajbHBIM TOK mpu kotopoMm YT cnocoOHo
JUIMTENIbHO paboTarh, HE Tepsisi CBOKO pabdoTOCrnocoOHOCTh. CTaHAAPTHBIMH,
HamOoJiee YacTO KCMOJIb3YEMbIMU 3HAUYCHUSIMH HOMHUHAIBbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B 3JIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBCHHBIX 37aHUUN SIBISIOTCS:
10, 16, 25, 32, 40, 63A;

- muddepeHunanbHblii TOK — MUHUMAJIbHBIA TOK YTE€UKH, Ipu KoTopoMm YT
IPOU3BEET OTKIIOUCHHE dIEKTprudecKol 1ienu. JuddepeHmanbHblii TOK — 3TO 0J1HA
13 TJIaBHBIX Xapakrepuctuk Y AT,

- HOMHHAJIBHOE HANpPsDKEHUE — HamnpspkeHWe ceth npu koropom YT
CIIOCOOHO JITUTEIHLHO PaboTaTh, HE TEPSIsl CBOIO pabOTOCIIOCOOHOCTD;

- poa Toka (MOCTOSHHBIN WU MIEPEMEHHBIN );

- YCJOBHBIM TOK KOPOTKOTO 3aMbIKaHUSI — TOK KOTOPBIM KPaTKOBPEMEHHO
Moket Beiepxkath YT m0 MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKHMA
BBIKJIIOYATENb, YCTAHOBJIIEHHBIN JIJIS 3aLIUTHI €U OT KOPOTKOTO 3aMBIKAHUS.

Bri6op VT npousBoAUTCS 1O CAEAYIONIUM KPUTEPUSIM:

- 110 HOMUHAJBbHOMY HAIPSDKEHHUIO U TUMY ceTh. HOMUHAIIbHOE HaIpsKeHHE
YT nomxHO ObITH OOJIbIIE TMO0 PAaBHO HOMUHAIBLHOMY HAMPSKEHUIO 3alIUIIAeMOM
uM nenu. [ns ogHodaznoit cetu Tpedyercs nyxmnomtocHoe YT, mist tpexdaszHoit
CETHU — YETBIPEXIIOIOCHOE;

- 1o HoMHHaJIbHOMY TOKY. CornacHo [1YD ucnonb3oBanue Y/[T B rpynnoBsix
JUHUSAX, HE HMMEIOIIMX 3al[UThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBHOrO armapara,
00ecreunBaroIIero Ty 3alluTy He Aomnyckaercs. U3 atoro cieayer, uto nepex YT
JOJKEH CTOSITh aBTOMATHYECKUUM BBIKIIIOUYATENbh WA JPYrou ammapar ¢ (QyHKIHMEH
3aIlUTHl OT CBEPXTOKA, 110 TOKY KOTOPOTr0 HEOOXOJUMO BHIOMPAaTh HOMUHAJIBHBIN TOK

VYAT. Ilpu stom HomuHanbHbIH TOK YT pomxen ObITh Ooibie JUOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JIO HETO ammapara 3aiuThl (aBTOMaTHYECKOTO
BBIKJTFOYATEJIS WJIM IPYTOro amnmapara ¢ (QyHKIIMEH 3alIUuThl OT CBEPXTOKA);

- mno gubdepenmmarbHoMy  TOKy.  CTaHZapTHBIMH  BETUYHMHAMHU
muddepennmansuoro toka YT ssistores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepennuanbabiM TokoM 100, 300 u 500 MA npuMEHSIOTCS IS 3al[UThI
OT moxapoB, ¢ auddepenuuanbHpiMu TokamMu 6, 10, 30 MA - a8 3anUTHI

OT ITIOPAKCHHA YCIIOBCKA JJICKTPHUUICCKHUM TOKOM.

cepun NpoM3BOAUTENE

e

HOMUHANbHbIF TOK
\ Bl1-63 ‘
50 A ;i

HanpaXeHue
\2_303_ 50y cxeMa

Jan 30 MA | J NOAKNIOMEHUA
anbdepeHuUMansHbIid _.-—"""- 0003HaYeHns
TOK

['f L.
- / " @‘L
YCNOBHBIN TOK K3 / ql :

KHoMka «TECT» TeMnepaTypHeIA aManasoH

(cTaHpaptHasa ot -25 go +40)

id
‘ Tun AC E - ANA CHMHYCOMAANLHOMO
T NepeMeHHoro Toka
14 4 Tun A - ANSA NyNeCUPYIOWero
m NOCTOSAHHOrO TOKa (KU ANS CUHYCOMAANb-
———— HOro NepeMeHHoro ToKa)

t

1 4 Tun B - ANSA NOCTOAHHOIO TOKa (K

PENTNETNETN ANA CUHYCOMAENBHOMO NEPEMEHHOIO
J——— TOKa U ANA NynbCUpYOWero nocTosaH-
HOro TOKa)

&

rh

=

2

Pucynox 5. Mapkuposka YT

[MIpumensiempie THObl YT (QyHKIIMOHATEHO MOMKHBI TIPEIyCMaTPUBAThH
BO3MOXHOCTh MPOBEPKU WX paborocrmocoOHocTH, mpoBepka YT (TectupoBanme)

JUISL KUJIBIX OOBEKTOB JIOJDKHA MPOBOJUTHCS HE PEXEe OJHOr0 pa3a B TPU MeECIa,
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0 YeM JIOJDKHA OBITh 3alUCh B MHCTPYKIHMHM [0 DSKCIUTyaTallud MpEeANpUSTHS-
V3TOTOBUTEIIA.

YcranoBka YT, pedcTByrommMx  Ha  OTKIIOYEHHE,  3aIpellaeTcs
JUIS  DJEKTPONPUEMHHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXKET IIPUBECTH K OMNACHBIM
MOCJICACTBUAM: CO3JAHUK0 HETNOCPEACTBEHHOW Yrpo3bl I JKW3HU  JIKOJIEW,
BO3HHUKHOBEHUIO B3PBIBOB, 0KAPOB U T.II.

JIJisi caHUTapHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIyETCS
ycranaBiauBath YT ¢ HOMHHaNBbHBIM nu@depeHIInanbHbIM OTKIIOYAIONUM TOKOM
no 10 MA, ecnum s HUX BBIIEIEHA OTIEIbHAS JIMHUS, B OCTAJIbHBIX CIIy4asXx,
HAMpuUMep, MPU TPUMEHEHUU OJHOM JIMHUM I CAHUTAPHO-TEXHUYECKON KaOWHBI,
KyXHHU U Kopujopa, cieayer npuMensath YT ¢ HomuHanbHbIM AuddepeHuanbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA.

Jns onHokBapTupHbIX g0oMOoB YJIT ¢ HOMuMHaNBHBIM auddepeHIaibHbIM
OTKJIFOYAOIIUM TOKOM 10 30 MA peKOMEHIyeTCs MPEeyCMaTPUBATh ISl TPYIIIIOBBIX
JMHHUM, NOUTAIOUIMX IITENCEIbHBIE PO3ECTKM BHYTPU JIOMa, BKJIOYas IOJIBaJbI,
BCTPOCHHBIE U TPUCTPOCHHBIE TAPAXKH, a TAKXKE B TPYNIOBBIX CETAX, MUTAIOIINX
BAHHBIE KOMHAThI, JyIIEBbIE U cayHbl. [l yCTaHAaBIMBAEMbIX CHApPYXKHU
HITENCENbHBIX po3eToK ycTaHoBka YT ¢ HoOMuHanmbHbIM Au(depeHuuanbHbIM
OTKJIIOYAoUIUM TOKOM 110 30 MA oOs3aTenbHa.

B 3paHmsax moryt mpumensatsca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHBIE, TaK M Ha MYJbCHUPYIOIIME TOKM NOBpeXAcHUU, win «ACy,
pearupyronmue ToJIbKO Ha IEPEMEHHBIE TOKHA YTECUKHU.

Kak Bunno u3 xoncrpykuuu YT (eciu peub ujier He 0 KOMOMHHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3alllTa OT CBEPXTOKOB WM MPHU JIOOOH CXEeMe €ro
NONKIIOYCHHUS  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTelbHash  yCTaHOBKA
ABTOMAaTHUYECKOTO BBIKJIIOYATES, A1 3alllUThI, Kak caMmou ceTd, Tak U Y [T oT TokoB
MEPETPy3KU U KOPOTKOT'O 3aMbIKAHUS.

Taxke HeoOxoauma TepHoaMUYEcKas IpoBepka pabotocmocodHoctn YT.
Crangapramu [7, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAJUYMIO YCTPOMCTBA MPOBEPKHU
paboTOCIIOCOOHOCTH YAT (KHOTIKH). IIpoBepka paboTOCIOCOOHOCTH
ocymectisiercas HaxatueM KHonku «TECT». Ilpu ee Haxaruum B YT

HCKYCCTBCHHO CO31aCTCA TOK YTCUKH, YTO AOJIZKHO ITPUBCCTH K OTKIIFOUYCHHUIO YI[T
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YcTpoiicTBa 3alIUTHI OT AYroBOro npo6osi uiam uckpenus (Y3 /111)
JlyroBoii mpoOOW WM KMCKPEHHE — OJUH U3 aBAPUUHBIX MOXKApPOOMACHBIX
PEXKUMOB B JJIEKTPOCETSIX.

B ornuune OT KOpPOTKMX 3aMbIKaHHWM, BO3HMKAIOIIMM IPU HCKPOBBIX
Y JYTOBBIX pa3pslax TOK, OTPAHUYMBAETCS COMPOTUBICHUEM HAarpy3Kd, Ha KOTOPBIU
HE pearupyroT aBTOMATUYECKHUE BBIKJIIIOYATEIM, HO 3a CYET JJIMTEIBHOIO BPEMEHHU
€ro MPOTEKAHUS, MOKET IPOUCXOAUTH BOCIUIAMEHEHUE U30JISILIUU ITPOBOJIA.

OpnHoil W3 TJIaBHBIX MPUYMH HCKPEHHS SBISIETCS OOJIBIIOE MEPEXOHOE
conporuBieHue (BIIC), B o0uxoje Ha3plBaeMOE TaKXKE «IUIOXUM KOHTAKTOMY.
[Ipn BIIC Ha mepexone 3JIEKTPUYECKOTO TOKA C OJHOTO NPOBOJHHMKA Ha APYroi
oOpa3yeTcsi moclieqoBaTelbHAas WM TapajjieibHas 3JIEKTPUYECKass Iyra MeEexIy
IIPOBOIAMU WJIM KOHTAKTAMH.

BIIC d4acro BO3HMKAaeT BCIEACTBUE Je(PEKTOB U  TOBPEKICHUH,
IPOU3OLIEIINX TP 3KCIUTyaTauuu ooopynoBanus. Hanpumep:

- TOBPEXKIEHUS W3OJALUUA KaOelss TBO3MSIMH, IIypPYyNMaMH, 3aKUMaMu WU
IIPY MEXAHUYECKOM BO3JCUCTBUU APYTUMH IIPEIMETAMU;

- TIOBPEXACHUS U30JISIIIUN KaOesnel rppl3yHaMH U JOMAITHUMU >KUBOTHBIMU;

- U3JIOM Kabens (MpoBoJia) MpU U3rMOaxX WM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHHE W30JIALIMH, MOBPEKICHUS OT BO3JACHCTBUS TEMIIEPATypbl, BJard,
JIPYTUX pa3pyliaronux GakTopos;

- YXyJUIEHUE KOHTAaKTa M3-3a OCJa0JIeHHUs 3aKMMOB, CTapEHUS U OKUCICHUS
IIPOBOJIOB U T.[I.

B noBpexIEHHON Kuie BO3HHMKAET MaJlblil 3a30p, MpOOHMBAEMbIl paboyum
HaAIpPsDKEHUEM, TO3TOMY TOK 10 TAKOMY KaOEJo MPOI0JKAET NPOTEKATh, U OCTAETCS
OMM30K K HOMHUHAJIHHOMY 3HAUYCHUIO, a 3HAYHUT, aBTOMATUYECKHH BBIKIIOYATEIb

Ha HETO HE pearupyer.
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OcnabneHtpi MexaHuueckoe MNepegasnexHbii HenonHoueHHbIA
KOHTaKT NoBpeHieHHe Kabenn KOHTAKT
rabenn

50 &

Aedenr MoBpeseHHe Mexaumueckos NoapemaeHue CRpYTHA MEQL W
wabena FPBIIYHAMM NOBPEMAEHHE WAK CTapeHKue ANCMHUHHA
HIONALMK MIQAALMA

PucyHnok 6. Bo3MOXHbIE TPUUMHBI UICKPEHHUSI B DJIIEKTPOIIPOBOJIKE

B 3a30ope BO3HMKaeT AYroBOW pas3psill, CONMPOBOXKIAKOIIMNCS WHTEHCUBHBIM
BBIJICJICHUEM TEIUIa, YTO MPUBOAUT K JaTbHEUIIEMY pa3pyIICHUIO U30JSIUNA KaOes
U €r0 BO3rOPaHUIO.

[Ipu  OonbIIOM  MEPEXOJHOM  COMPOTUBICHUH  BO3HUKAET  MPOIECC
[UKIMYECKOTO0 O00pa3oBaHMsI U TallleHUsl DJICKTPUYECKON JIyTH, MPOUCXOIUT
3HAQUUTEIBHOE U JUIMTEIbHOE BBIJCICHUE TEIUIOBOM HSHEpruud. Bo3HUKAIOT
JUTATEIIbHBIE M YCTOWYHMBBIC TEIUIOBHIE PEKUMBI PAOOTBI AJICKTPUUICCKUX TIICTICH,
BCJICJICTBHE YEro MPOUCXOIUT pa3pylIeHUE H30JSIUM U 3allUTHBIX O000JIOYeK, a
TaKKe MOCJIeIyIolee BO3ropaHue.

[To MexaHW3My BO3HHUKHOBEHHS, pPA3IMYalOT MOCJIEI0BATEIbHBIA TyroBOil

npoOoi, mapaieabHbIN AyroBOi MpoOoi U TyroBoil MpoOoii Ha 3eMIIIO.

L (nuHuA)
HATPY3KA
N (He#Tpans) 1
[
[
PE (zazemneHue) 1
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Pucynok 7. MexaHu3M BO3HUKHOBEHHMSI 1yTOBBIX MPOOOEB
[Tog mnocnegoBaTeNbHBIM TyTOBBIM MPOOOEM TMOHUMAETCS JJICKTPUUYECKUIN

npo0oil M30aA1MK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenw, 3ammmaemor Y3II. IlocnenoBatenbHblit JyroBoil mpo0Ooii
BO3HHMKAET, MPEXKIE BCEro, B pe3yJbTaTe MOBPEXKICHUS MPOBOAA WU MOTEPH
KOHTaKTa B IOCJIEIOBATEIbHOCTH C Harpy3koil. B aTux ciydasx, BeIM4YHMHA TOKa
MEHbIIE, YeM pabdO4Yuil TOK, U aBTOMATHYECKHUE BBIKIHOYATENH WIH BBIKIOYATEIH
¢ depeHInaIbHOT0 TOKa HE CIIOCOOHBI ONMPEAETUTh HEUCIIPABHOCTh U OTKIIOUYHTD
3aIIMAIIAEMYIO LEIb.

[TapannenbHbIi yroBOi MpoOOii - 3TO MPOOOH, TPH KOTOPOM TOK MPOTEKAET
MEXAY aKTHUBHBIMH TPOBOJHHKAMHU, TapaJJIeIbHO Iienu Harpy3ku. [Ipo0oi
COTPOBOXKIAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOIIEH 3aMBbIKAHUIO
POBOJHUKOB. BennunHa Toka mpH mapauielbHOM IPo0oe OIpeaesseTcs MOTHBIM
CONPOTHUBJIEHUEM LIENHU. B 3aBUCHUMOCTH OT TOTrO, KAKOM HOMUHAJIBHBIA TOK HMEET
ABTOMATUYECKUU BBIKJIIOYATENb, MPOUCXOAUT (WM HE MPOUCXOAMT) OTKIIOUECHHE
nenu. Ilpu 3arpyOneHHol ycTaBKe TOKa cCpalaThblBaHUs aBTOMAaTUYECKOIO
BBIKJIIOUYATENS] OTKJIFOUEHHE LIETTH MPOUCXOIUT C 3aJAEPKKOM.

JlyroBoii npo0oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK IIPOTEKAET MEKTY
aKTUBHBIM TPOBOJHUKOM U 3€MJIeH B pe3ysbTare 3aMblKaHUs (Pa3HOTO MPOBOIHUKA
Ha 3€MJIIO WJIM HA 3JIEMEHT AJICKTPUUYECKHU CBSI3aHHBIN C 3€MIIEH.

YerpolicTBo 3amuThl OT AyroBoro mpobos (Y3/II1) — HOBBIN KiIacc ammapaToB
3alUThl 3JEKTPUUYECKON CETH, MPEIHA3HAYEHHbI, B OTJIMYHME OT APYTUX BHUIOB
AIEKTPUYECKUX 3alIUT, UCKIIOUHUTEIBHO ISl MPEAYNPEKICHHUS U NPEIOTBPAILICHHS
M0KapOB, BO3HUKAIOUIUX U3-3a AYTOBOT0 Mpo0ost (MCKpEeHMUs).

HekoropbsiMu pa3zpaboTuMKamMu ATHUX M3ACNIHUNA NMPUMEHSETCS TakkKe TEepPMUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Uc).
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Pucynok 8. [Ipumepbl yCTPOMCTB 3aIUTHI OT JYTOBOTO MPOOOS pa3TMIHBIX
ITPOU3BOAUTEIIEH

VY311 HOCUT UCKIIFOYUTENBHO IPOTUBOMOKAPHOE Ha3HAYEHUE.

OcHoBHOM  3amaueid Y3/l  sBnsieTcss  CBOEBPEMEHHO  PAaclO3HATH
BO3HMKHOBEHUE II0KAPOOMACHOIO  HMCKPEHUS W OTKIIOYUTH  3allHILAEMYIO
ANEKTPUYECKYIO 1IEMb.

VY3I1 cKOHCTpyHpOBAaHO TaK, YTOOBI OMPEACIUTh TMOSBICHHUE JIyTOBOTO
(MCKpOBOI0) paspsiia U NpepBaTh KOHTYp emi€ nepei TeM, KaK SHEprusi B MecTe
HEUCIIPAaBHOCTH JIOCTUTHET 3HAYECHMI, BEAYIIMX K BOSHUKHOBEHMIO T10Kapa.

VY31I1 obecrnieunBaeT aBTOMATHUYECKYIO JUAarHOCTUKY KOHTPOJIUPYEMOU
ANEKTPUYECKON LIENMU W NPH BO3ZHUKHOBEHHWU HWCKPEHHUS OTKIIOYAeT €€ OT oOIiei
IIATAIOLLEN CETH.

Takum oOpazoM, 1ellb TPUMEHEHUSI 3TUX YCTPOMCTB — 3TO MPEAYNpPEexKICHUE
[I0’KapOB, BO3HMKAIOIIMX B MOMELIECHUAX, 3laHUSAX M COOPYKEHHUSAX 110 IPUYHMHE
HEUCIPABHOCTH 3JIEKTPOOOOPYIOBAHUS, MPOSIBIAIOMIEHCS B BUAE AYTrOBOro Mpoodos

(uckpeHus).
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bonpmuactBo  Y3II  MCHONB3yrOT CXO0XHE MPUHIUIBI  OOHAPYKEHHS
M0KapOOINacHOr0 HUCKPEHUSI B CETU. YCTPONCTBO AHAIM3UPYET COBOKYIHOCTH
napaMeTpoB TOKa M HAIpPSHKEHHS CETH, XapaKTEPHBIX ISl UCKPEHUS: BEIUYUHY,
(dopMy, MOJISIPHOCTH, MPOJIOJKUTEIBHOCTh U TEMIT CJIEJOBAHUS CKAYKOB. DTHU CKAUKU
U Jal0T UHpopMalnio, o0padaThiBaeMyl0 MOAYJIEM OOpaOOTKM CUTHAJIOB B COCTaBE
V3/I1. BennunHa moJy4eHHOTO CUTHAja CPaBHHUBAETCA C 3aJaHHBIM 3HAYEHUEM U
IpU KaXKJIOM MPEBBILIEHUH 3TOr0 3HAYEHUS IMOJAETCS HUMIYJIbC PETUCTPUPYEMBII
HakonuTeneM. [Ipn DOCTHKEHUM B HAKONMUTENE YCTAHOBIEHHOI'O YUCJA WMITYJIbCOB
3aJJaHHOTO YpPOBHS NOAPAN (OPMHUPYETCS CUTHAJ, OTKIIOYAIOMIMKA 3allHIaeMyo
JIVHUIO.

Baxunoii xapakrtepuctukor Y3/II, sBisgeTcs MOMEXO3alIUILIEHHOCTh, T.€.
OTCYTCTBUE HEXEJATCNbHBIX (JIOKHBIX) CcpabaThlBAaHUN TIPU  BKJIIOYEHUU B
3alUIIAEMYIO0 LENb PA3IMYHBIX 3JIEKTPOIIPHUOOPOB, HAIIPUMED, MbUIECOCA, UCTOUYHUKA
IIUTaHUSI C DJJEKTPOHHOM KOMMYTAlMEH, JBUIaTeslsli KOHAEHCATOPHOIO IIyCKa,
ANIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THIA) CUJIBI CBETA, (IIYyOPECHEHTHBIX U
TaJIOTEHOBBIX JIaMII, & TaKXK€ «HOPMAJbHO MCKPSIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEJISIMU KOJUIEKTOPHOTO THIIA UCKPEHUE B KOTOPBIX SIBIISETCS
JIOITYCTUMBIM, HallpUMeEpP APEb.

CrouT OTMETHUTBH, YTO OTACIBHBIE IEKTPUUYECKUE YCTPOMCTBA CAMU MOTYT
T€HEpPUPOBATh BBICOKOYACTOTHBIE W CPEJHEYACTOTHBIE IOMEXH, KOTOphIE OYyIyT
pacno3HaBatbesi Y3JIII kak wuCTOYHMK uCKpeHus. Hampumep, TUPUCTOpPHBIE
perynstopbl ¢ (a3oBbIM yIpaBicHUEM 0€3 MOMEXOMOAABISMIONUX (UIBTPOB;
pa3IMYHbIE YCTPOWCTBA, T€HEPUPYIOIIHNE BBICOKOYACTOTHBIE ITOMEXHU ITOBBILIEHHOIO
YPOBHS, CYLIECTBEHHO MNPEBBIMIAIOIIME HOPMBI Ha IoMexoamucchro. [lpun Hanmuun
NEPEUUCIECHHBIX YCTPONCTB, MNPUXOAUTCS JTUOO OTKA3bIBaTbCs OT IMPUMEHEHHUS
VY311, yBenuuuBasi puCKM BO3TOpaHUM OT MCKpeHwus, aubo orkirouath Y3/I1 Ha
BpPEMSI UCIIOJIb30BAHUS YCTPOUCTB, SIBISIOIINXCS T€HEPATOPaMU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX ITOMEX.

OcHoBHbIMM XapakTepuctukamu Y311 sBistrores:

- HOMHUHAQJIbHBIA TOK — MakKCUMaJibHBIM TOK mpu koTopoMm Y3JIII crnocoOHO
JUIMTENIbHO palboTaTh, HE Tepsis CBOW paboTocrnocoOHOCT,. B ocHOBHOM

BBIIIYCKAIOTCA B IIATH MOIII/I(i)I/IKaI_[I/ISIX, B 3aBUCHUMOCTH OT HOMHUHAJIBHOI'O TOKa. 16,

25, 32,40, 63A;
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- HOMHUHAJBHOE HANPSHKECHUE — HaIpshKeHHe ceTu Inpu kotopom Y3JIII
CIOCOOHO JITTUTENBHO paboTaTh, HE TEPSSI CBOIO padOTOCIIOCOOHOCTS;

- YCIIOBHBI TOK KOPOTKOIO 3aMbIKaHUSI — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxxeT Bbiaepxkate Y3JII 1o mMomeHTa mnoka He cpaboTaeT aBTOMAaTUYECKHM

BBIKJIFOYATCIIb, YCTaHOBHeHHBIfI AJI1 3allIUThI OCTIKM OT KOPOTKOI'O 3aMbIKAHUS.
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1 — u3roToBUTEND; 2 — MOJIENh; 3 — HOMUHAIBHOE HANPSKEHUE; 4 — YaCTOTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOTO 3aMBIKaHHS; 7 — cXeMa MOJKIIOUCHUS; 8§ — cXemMa MHJIUKaIuU
COCTOSIHUS TIpUOOpa

Pucynok 9. [Ipumep mapkupoBku Y3111

Bri6op V311 npou3BOAUTCS 110 CIEAYIOIIUM KPUTEPUSIM:

- 10 HOMHHaJIbHOMY HanpsikeHuto. HomunaneHoe Hanpsbxkenue Y311 nomxHo
OBITH OOJIBIIE JIHOO PAaBHO HOMUHAJIBHOMY HANPSDKCHUIO 3aIUIIAEMON UM IICTIH;

- 0 HOMHMHaIbHOMY TOKy. Y3JII He 3amumaer 3JIEKTPUYECKYIO CETh
OT NEPETPY3KM M TOKOB KOPOTKOTO 3ambikaHus. [loatomy mepen Y3/II nmomxen
CTOSITh ABTOMATHYECKUH BBIKIIOYATENb WM APYrod ammapaTr ¢ QyHKIUEH 3alluThl
OT CBEPXTOKa IO TOKY KOTOPOro HE0OXOJIUMO BBIOMpaTh HOMUHAIBHBIN TOK Y3JIII.
IIpu »toM HommHanmbHBIM TOK Y3/II momkeHn ObITh OoJdbIIe JTUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTUYECKOTO
BBIKJIFOYATEJIS] WM APYTroro amnmnapara ¢ QyHKIHEeH 3alIUuThl OT CBEPXTOKA).

Taxoke ipu Be16ope Y3/III cenyer oOpaTuTh BHUMaHKUE HA HaIUUKE (QyHKIIMH

IPOBEPKH pabOTOCTIOCOOHOCTH yCTpoicTBa. HekoTopbie MPOM3BOIUTENH OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/

63

V311 kHONKOM NMPOBEPKHU, OTACIBHBIE TPOUZBOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJISIIOT CPEJACTBO KOHTPOJS B BHUJAEC AaBTOHOMHOM BWJIKH, I103BOJISIOLIEH
UMUTHUPOBATh KCKPOBBIC pa3psiibl, U TaKUM OOpa30M OCYIIECTBIATH KOHTPOJIb
(GYHKIIMOHUPOBAHUS M3JEIUS U OINpPEJEICHUE 30HBI €ro ACHCTBUS, YTO SIBISETCA

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlIlapaTOB.

Pucynoxk 10.ITpumep Y3AII B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(GyHKIHOHUPOBAHUS

VYceranoBka Y3/III B rpyImoBBIX CETSX NMUTAaHHS CHCTEM IPOTHUBOIOXKAPHOMN
3aIUTBl U B JJIEKTPOYCTAHOBKAX MEAUIMHCKOIO HA3HAYEHMs, IOAJCPKUBAIOLIUX
KU3HEACSITEIbHOCTh OOJIbHBIX, HE JIOMYCKAETCsl.

VY3AII saBasercs emie OJHUM BHUJOM 3alIUTHl JJIEKTPUUYECKUX ILIECTICH.
OHo He 3aMeHsieT co0oM JIpyrue anmnaparsl 3alllUThl U HE OTMEHSET HEOOXOAUMOCTH
IIPUMEHEHUS B DJIIEKTPUUYECKHUX LIETSAX aBTOMAaTUYECKUX BBIKIIOYATEIEH U YCTPONCTB
3aLUTHOIO OTKJIIOYEHUS JU(PEepeHIINATBbHOTO TOKA.

V3II pexoMeHIyeTcsl YCTaHaBIMBATh B OTACJIBHBIX TI'PYIIIOBBIX JIMHUSAX
IIUTaHKUS OCBEIICHUS M IITEINCENIBbHBIX PO3ETOK IOCJIE APYTHMX AanmnaparoB 3allUThI
(AB, YIT).

VYceranoBka Y3/II1 3anpemaeTcs B IMHUAX CUCTEM IMPOTUBOIIOKAPHOM 3aILUTHI,
a TaKXKe DJIEKTPOIPUEMHUKOB, OTKJIIHOYEHUE KOTOPBIX MOXKET IPUBECTU K OIACHBIM
IIOCJICACTBUAM: CO3JAQHHUIO0 HENMOCPEACTBEHHOW yrpo3bl Ui JKU3HM JIIOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I10KAPOB U T.I.
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YcrpoiicTBa 3amuThI 0T epeHanpsi:keHus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SIIEKTPUUECKON CETH SIBIIIFOTCSI OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJIa U3 CTPOS DIJIEKTPUUECKUX MPUOOPOB, MPUBOASAIIUX B OTIEIbHBIX
ciyyasix K moxkapy. OcoOEHHO OCTpO BOMNPOC 3alIMThl  3JIEKTPONPUOOPOB
OT MEPEenagoB HANPSDKEHUS CTOUT B JKWIBIX MHOIOKBAapTHUPHBIX JIOMax CTapou
IIOCTPOMKH, a TaK K€ YaCTHBIX >KWIBIX JOMax IMOJKIKOYECHHBIX K CTapbiM JIMHUSIM
3JIEKTponepeaay.

YCTpOWCTBO 3alUTHI OT NEPEHANPSIKECHUS WM PEJIE€ HANPSKEHUS — 3TO
amrapar  3alluThl, OCYIIECTBISIONIMN  HENPEPBIBHBIA  KOHTPOJb  BEJIUYUHBI
HAMPsDKCHUST TUTAIONIEH CETH C IIeNIbI0 00ECTeueHUs] OTKIIOYEHHS Harpy3Kud B

CJIy4acC BbIXOAda 3HAYCHUS HAIIPAKCHUA 3da YCTAHOBJICHHBIC IIPUICIIBI.
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Pucynok 11. I[Tpumepsl yCTpONCTB 3a1UTHI OT NEPEHANPSIKEHUS PA3IMYHBIX
IPOU3BOAUTENEH

Hasznauenne VY3II 3akmrouaercs B 3amuTe  AJIEKTPOOOOPYAOBAHUS
OT IIEpPEenagoB HANPSIKEHHUS CETH KOTOPbIE MOTYT BO3HHKHYTb B CIICJICTBHE
paznu4HbIX (PAKTOPOB TAKUX KaK OOpPBIB HYJIS, epekoc (a3 u T.1.

Kak mpasuno, Y3II cocTouT u3 JBYX OCHOBHBIX OJIOKOB: HM3MEPUTEIHLHOTO
Y UCTIOJTHUTEIBHOTO.

[Ipu mnomaue wa VY/II HanpspkeHUS W3MEPUTENTBHBINM OJOK OmpenemnseT
€ro Bean4YuHy. ECiau n3MepeHHOe 3HAaYCHHE HAIPSHKEHUS JEKTPOCETH HE BBIXOIMUT

3a YCTAHOBJICHHBI B HACTPOMKAX JHUANa30H 3HAUYCHUN U3MEPUTENbHBINA OJIOK MOJaeT
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CUTHAQJI Ha HCIOJHUTENbHBIA OJIOK (perne) KOTOPBIA 3aMBIKAeT CUJIOBOW KOHTAaKT,
BKJIFOYAsi TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, Y/III ocymiecTBisieT HEMPEPHIBHBIN KOHTPOJIb HANPSHKCHUS
DIEKTPOCETU. B cilyyae CHWKEHMS HAIPSDKEHUS HWKE YCTAaHOBJIEHHOTO IIOpOra
WUTH TIOBBIIIIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOPOra U3MEPUTENIbHBINA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJ] Ha WCIOJHUTEIBHBIM MeXaHu3M (pejie) KOTOpPBIi
OTKJIFOYAeT DJJIEKTPOYCTAaHOBKY OT ceTu. Ilociie BOCCTaHOBIICHHS 3HAYECHUS
HalpsDKeHWsT 10 JONMYCTUMOTO  3HA4YE€HUs, HU3MEPUTENbHBIM  OJIOK  uepes
YCTAaHOBJIEHHYK0O B  HACTPOMKAax  BBIJIEPKKY  BPEMEHM  IMOJAET  CHUTHAI
Ha WCTIIOJIHUTEIIBHBI MEXaHU3M, KOTOPBbIM BHOBb BKIJIFOYAET HATPY3KY.

Cy1IecTBYIOT CHEAYIOIIUE TUIIBI PEJie HAPSHKCHU:

-TI0 TUITY JIEKTPOCETH: 0JIHO(GA3HbIE U TpeX(Da3HBIE;

-0 croco0y YCTaHOBKH: CTallMOHapHbIe U nepeHocHble. [Ipu yctanoske Y311
BO BBOJHOM 3JIEKTPOILIMUTKE OOECHEYMBAETCS 3allluTa BCEH JIIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOAKTIOUEHHBIX K Hel. [lepenocusie Y3II mpuMeHsroTcs, Koraa
€ro yCTaHOBKAa B NIUTKE 3aTpyJHEHa WIM HEOOXOJUMO OO0ECHeYnTh OCOObIC
HACTPOWKH MO HAIPSKEHUIO CETHU ISl KOHKPETHOTO 3JIEKTPOOOOPYA0BaHUS.

B Hacrosee BpeMs CynieCTBYIOT YCTPOKMCTBA 3alUTHl OT NEPEHANPSIKEHUS C
KOMOMHUPOBAHHOM 3allIUTOM, TaK Ha3bIBAa€MbIC BOJIbT-aMIIEPHBIE peJie, KOTOPhIC
KOHTPOJIUPYIOT KPOME HAIPSHKEHUS CETH, €UI€ U TOK B CETH, 3aIMIIAs TEM CaMbIM
CeTh, KaK OT IEpenajoB HANPSDKEHUS, TaK U OT NEPErpy3Ku, T.€. JOMOJIHUTEIBHO
BBITIOJTHACT (DYHKIMIO OTPAHUIHUTEIIS MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pPejie HE 00ECTIeUnBaeT 3aIlUTy CETH
OT KOPOTKOTO 3aMbIKaHHWS M HE MOXET 3aMEHUTh COOOHW aBTOMAaTUYECKHM
BBIKJIIOYATEb.

Baxnoi xapakrepuctukoit Y311 siBisieTcsi HOMUHAIbHBIN TOK.

HomMunanbHbiii TOK — 3T0 TOK, KOoTOphik Y3II cmocoOHO mporyckaTh 4epe3
cebst B TEYCHHE JIUTEIBHOTO BpPEMEHH COXpaHsIsl TMpH 3TOM  CBOIO
paborocriocoOHOCTh. CTaHTApPTHHIMU, HauOOJIEE PACIPOCTPAHCHHBIMU 3HAYCHHUSIMU
HomuHanpHOTro ToKa ¥Y3II asistores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y3II onpenensercss mo cyMMapHOMY TOKY Harpy3KH WJIU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIMILAEMYIO CETh.

[TonyunB paccuutaHHOe 3HauYeHHE TOKa, BbIOMpaeM Y3II c¢ Ombxammm

OOIBIITNM CTaHAAPTHBIM 3HAYCHUCM HOMHWHAJIBHOT'O TOKA.
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HeoOxomumo yuutbiBaTh, yTo Y3Il He 3amMiaeT 3J€KTPOCETh OT TOKOB
neperpy3ku M TOKa KOPOTKOIO 3aMblKaHHs, mosTomMy camo Y3II AomkHO ObITh
3AIIMIIEHO OT HUX YCTAHOBJIEHHBIM IIOCJIENOBATEIBbHO C HHM aBTOMATHYECKHM
BbIKJIrouatTeneM. [loatomy HomuHanbHbINA TOK Y311 HEOOXO0IMMO NPUHUMATH UCXOS
13 HOMHHAQJIBHOI'O TOKAa aBTOMAaTHYECKOro BbIKIOYaress. I[Ipn 3ToM HOMHMHaAIBHBIN
Tok Y3II nomxeH ObITh OOJbIE WIM paBEeH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMATUYECKOI'O BBIKIIOYATEIIS.

V3II MOTYyT HIMETh HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpabarbiBanus Y3II mo MakcuMaibHOMY 3HAYEHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBAaeT MAaKCUMaJbHO JIOMYCTHMOE 3HAYE€HHE
HaIIPSDKEHMST  JJIEKTPOCETH, MPEBBIIMIEHWE KOTOPOIO NPUBEAET K OTKIHOYEHUIO
HarpysKu;

- yctaHoBka mnopora cpabarbiBanuss Y3Il 1mo MHUHMMaIbHOMY 3HAYEHUIO
HanpsokeHuss (Umin) - yCTaHaBIMBAaeT MHUHHMMAJIBHO JOIYCTUMOE 3HAUYEHHE
HaIlpSDKEHMST DJIEKTPOCETH, CHM)KEHUE HAIPSDKEHHUST HUXKE JTaHHOTO 3HAYCHMS
IIPUBENIET K OTKIIOYEHHIO HAIPY3KH;

- YCTaHOBKAa BPEMEHM 3aJ€pP>KKM BKIIOYEHHS — Bpemsi, uyepe3 kortopoe Y3II,
IIOCJI€ OTKJIOYEHHUsI HATPY3KH, IIOBTOPHO €€ BKJIIFOYUT IIPU BOCCTAHOBJICHUU 3HAYCHMS
HaIIpsDKEHMsT CETH B YCTAaHOBJICHHBIX Ipenaesax. Bpems 3aaepXKKu BKIIOYEHMS

C-)JICKTpOHpI/I60p0B BI)I6I/Ipa€TCSI B COOTBCTCTBHUU C PYKOBOACTBOM IIO OKCILTyaTalluH.
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MAKCHMATEHOTO HAMPAHeHAA.
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BEJ/IOYeHHA [0CTEe ABAPHHA. 220

Perynarop maxkcamansHoro
HATIPAMEHAA OTKIIOTeHAA.

Perynarop mmmmmantsaoro
HATPAMEeHHA OTETIOTCHET.

Krnemyver nogrmoaerna
HarpysKH

Pucynok 12. [Ipumep MapKUpOBKH yCTPOMCTBA 3aIUTHI OT NMEPEHATPSHKEHUS (perie
HaIPSHKCHUS )
KonudecTBo 1 crmocoObl HACTPOMKUA MOTYT OBITH PA3JTMYHBI JIJISI PA3HBIX THUIIOB

V3II. O6wiuno, Hactpoiika Y3II ocymecTBisieTcsi ¢ TMOMOIIBIO TOBOPOTHBIX
pPEeryJIMPOBOYHBIX PyUEK.

CpaBHeHue amnmapaToB 3allUThl JJIEKTPUYECKOW CETH MO OTKJIIOYAIOIeH
CIIOCOOHOCTH

PaccmoTpum paznuily B paboTe M BO3MOXKHOCTSIX OTKIIIOUEHHUS Pa3TUYHBIX
afraparoB 3allUThl JJIEKTPUYECKHX Iiened. B HacTosimee Bpemsi, €CThb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIIUTHI AEKTPUUECKUX CETEH, T.€. COBMEIIAONIUX B
cebe HECKOJIbKO 3allUTHBIX (PYHKIMMI. 371€Ch MBI pACCMOTPUM HE KOMOMHUPOBAHHBIE
anmaparhbl 3allUThI, BBIMOIHSIIONIME TOJIBKO OAHY (DYHKIIHIO.

[IpyunHamMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISATHCS: KOPOTKOE
3aMbIKaHHWE, TMeperpy3ka, TOKH yTEYKH, JAYroBble mpobdou  (UCKpEHHue),
nepeHarnpsKeHUE.

JIns 3amIuThl  DJIEKTPUYECKUX CeTed, B HACTOsAIIEe BpeMsl, SBISIOTCS
oOs3aTenbHbIMU K puMeHennto AB u VJIT. Otu annapatsl 3apekoMeH 10BaIu ceos
KaKk HaJekHble U d(PQPeKkTuBHBIE CpEACTBA  MPEAOTBPAILICHUS  IOXKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmaer -3IEKTPUYECKYH) CE€Th OT TOKOB KOPOTKOTO 3aMbIKAaHUS

U TIEPErpy30K JIEKTPUUECKON CETH.
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VAT 3amumaer 2JIEKTPUYECKYK) CE€Th OT II0KAapoB B pe3yJibrare
BO3HUKHOBEHUS TOKOB YTEUKHU.

Cnenyer OTMETUTh, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTMX HEraTUBHBIX
(akTOpoB, BBI3BIBAIOIIMX  BO3TOPAaHUE B  JJEKTPUYECKUX  CETAX, BMECTE
¢ npumeHenueM AB u Y/IT, oTyacTu pemarT OpraHu3alMOHHBIMU MEPONIPUSATHSIMU,
IIPOU3BOAMMBIMH HA JTAIl€ IPOCKTUPOBAHUSA DIICKTPUUECKUX CETEU, IIPU UX MOHTAXKE
U TIpU dKCIuTyaTanuu. Mcrnonb3yoTes Takue Mephl, Kak 3a3eMJIeHue, YKIaaKa Kaoes
B KOopoOa, YBEIWYEHUE PACCTOSHUS MEXKIY MPOBOJHUKAMH, TPUMCHECHHE
CHEUHUATbHBIX COCIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1p.) U T.A. s
3aIlUTBl OT NEPErpy30K IPOU3BOIAT IPABWIBHBIM pPACUET DBJIEKTPUUECKUX CETEN
Y Harpy3KH.

Onnako AB u Y/IT n3HauanbHO HE OBLIM MpeIHa3HAYEHBI JJIs PacliO3HABAHMS
VICKPEHHUS U OTKJIFOUEHUS LEMH B ClIydae ero nosisieHusd. Mickpenne He pacno3Haercs
AB nmu YT, nOCKOABKY NPU UCKPEHUH HE NMPOUCXOAUT HU YBEIIMYECHHE CPEIHETO
3HA4YEHUS TOKA B IENU, HU €r0 yTeUKa Ha 3€MIIIO.

IIpy mocimenoBaTenbHOM HCKPEHMHM IOJIHOE COINPOTUBIIEHUE  «ILJIOXOr'0
KOHTAKTa» YMEHBIIAECT TOK HArpy3KU U JAECPKUT ITOT TOK HUKE MOPOTa OTKIOUECHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AILUUTHI OT HEraTUBHOI'O JEUCTBHUS BBICOKOIO
3HaYEHUsA TOKa He cpabarbiBaroT. [lpu mapamwienbHOM HCKpeHUM Mexay (as3oii
U HEUTPAIBHBIM TPOBOJOM TOK OFPAHWYEH TMOJHBIM CONPOTUBJICHUEM IIEMH
u cpabarpiBanue AB u YT 3aBUCUT OT CTENEeHU MCKPEHUS, OJTHAKO B IMOJHON Mepe
HE rapaHTUPYETCH.

CoOTBETCTBEHHO, pELICHHE 33Ja4d PAclO3HABAHMS UCKPEHHUS M OOecreueHus
3alUThl OT TMOKapOB, BBI3BAHHBIX HCKPEHHUEM, IOJKHO OOECHeuYHBATHCS HOBBIM
TUTIOM YCTPOMCTB, (DYHKIIMOHATBLHO U TEXHUYECKU OPUCHTHUPOBAHHBIMU Ha TaKyHO
3agauy. Takum yctpoiictBom siBisiercst Y 3111

VY3AIT 3ammmiaer 3J€KTPUYECKYI0 CETh OT I0XkKAapOOINacCHOTO MPOSIBICHUS
JyTOBOT'O TIPO00sT (MCKPECHMS).

Eme oanum  QakropoM, KOTOpBII MOXET MPUBECTH K  MOXKapy
OT 3JIEKTPOYCTAHOBOK, SBIISIIOTCA KOJI€OAHUSI HAIpPSKEHUS SIEKTPUYECKON CETH.
[Ipruem, OIMacHOCTh MOXKET HECTHU Kak ITOBBIIICHHOE HANIPSIKEHUE, TAK U IIOHUKEHUE
HaIpsHKEHUSL.

AB, YT, Y3II He 3ammImaroT 3JeKTPHIECKYIO CETh OT OIMACHBIX KOJICOaHM

HaIIpsDKEHMS CETU. DTy 3aaa4dy BeironHsaeT Y311
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V311 3amumiaeT 3JeKTPUYECKYI0 CeTh OT KoJieOaHUM HaIpsKEHUs, KOTOpPbIE

MOTYT PUBECTH K BBIXOJy U3 CTPOS JIEKTPOIIPHUOOPOB M MX BO3TOPAHHUIO.

(I)yHKl_[I/IOHaJILHLIe BO3MOKHOCTH anmapartoB 3alllUTbI 3JICKTPUYCCKUX

cerei.

Tabmuna 2

CDYHKIII/IOHaJIBHBIG BO3MOKHOCTH alllIapaTOB 3alIUTBI 3JICKTPUICCKUX ceTen

Annapar 3a1MThI

Yerpoiicrso YcrpoiictBo
ABapuiiHbIii . YCTpoicTBO 32U THI 3aIIUTHI OT P
SKHM ABTOMaTHYeCKH I 3allUTHI OT
p AupepeHuaILHOrO0 AyroBoro
BBIKJIIOYaTeJb (AB) nepeHanpsKeHus
Toka (YIAT) npooos (V310
(Y341D)
He
KopoTtkoe ObecnneunBaer He obecnieunBaet He o6ecnieunBaet
3aMbIKaHUE 3aIUT 3aIUT obecnetnsact 3aIUT
y Y 3aIIUTY Y
He
OobecneunBaer He obecneunBaet He obecneunBaet
[Teperpy3ka - - o0ecrnieunBaeT -
y Y 3aIIUTY Y
He
He o6ecneunBaer OobecnieunBaer He obecnieunBaet
VYTteuka Toka SamT - obecrieunBaeT SammT
Y y 3aIIUTY Y
HyroBoii
po0oi He oGecnieunBaer He oGecneunBaer O6ecneunBae | He oOecnieunBaer
nocieaoBare 3aIUTy 3aIUTY T 3alIUTY 3aILUTY
JIbHBIN
He B monHo# Mepe
Jyrosoit obecrieunBaeT 3aIuTy.
npoboi MosxeT cpaboTaTh He obecnieunBaet OobecneunBae | He oGecrieunBaer
napaienbHbI CJIMIITKOM TIO3]THO 3aIUTy T 3alIUTY 3aIUTy
71 (pu OrpaHUYECHHOM
toke K3)
He B monHo# Mepe He B monHo# Mepe
. obecrieunBaeT 3aIuTy. obecrieunBaeT
Jyrosoit
006oit MosxeT cpaboTaTh 3aluTy. OobecneunBae | He oGecrieunBaer
Hap3eMmo CJIMIITKOM TIO3]THO Moxer He cpaboTaTh T 3aIIUTY 3aIUTy
(pu orpaHUYEHHOM (Ipu UMIYTECHOM
Toke K3) XapakTepe UCKPEHUs)
He
[lepenanbt He oGecneunBaer He oGecneunBaer O06ecneunBaer
HATIPSDKEHUS 3aIIUT 3aIUT obecnetnsact 3aIuT
P y y sammTy y

N3 Tabmunpl 2 BUAHO, YTO HU OJWH W3 allllapaToOB 3allUThl HE 3alUIIacT

OJICKTPHUYCCKYIO CE€Th OT BCCX BO3MOKHBIX aBapHﬁHBIX PEKHNMOB. JIJBI obecrieueHus
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MaKCUMaJIbHOW 3alllUThl 3JEKTPUUECKOHM CEeTH IeJIeCO00pa3HO  HCII0JIb30BATh
anmapaTtel  3alllUThl, paboTarolye Ha OOHapy>KEHHE pa3HbIX IPU3HAKOB
HEUCITPaBHOCTH JIEKTPUYECKOM CETH.

[Tpumenenue Y3/IIT u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCTONb30BaHust AB
n Y/JT.

Takum o0pa3om, eciM paccMOTPETh BapHaHT HCIOJb30BAaHUS BCEX BHJIOB
3aLUTHI SJIEKTPUUECKON CETU OTAEIBbHBIMH yCTPOUCTBAMHU (BBIMOJIHSAIOIIUMU TOJIBKO
OJIHYy (PYHKIIMIO), TO HEOOXOAMMO yCTaHOBUTH YETHIPE Pa3HBbIX ammapara 3allUThl:
AB, YT, Y3111, V3II.

B Hacrosiniee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE aNMapaThl 3alIMThI,
KOTOpble OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
muddepeHIranbHble aBTOMATHI, KOTOPbIE OOBEIUHSAIOT (PYHKIIMU aBTOMATHYECKOTO
BBIKJIFOUATEIS " YCTpOMCTBa 3aIUTHI g depeHnnaIbHOro TOKaA.
KoMmOuHupoBaHHBIE yCTpOMCTBA MO3BOJSIOT ONTUMU3UPOBATH M YINPOCTUTH

IMPOCKTHUPOBAHUC U MOHTAX JJICKTPHUUCCKHNX IMIHUTKOB.

TepMouHIAMKATOPBI

Onnon u3 HaubOosee pacrpoCTpaHEHHBIX IPUYUH I10KapoB
OT DJJIEKTPOYCTAHOBOK SBJISIETCSI TEPETPEB KOHTAKTHBIX COCIWHEHUW W JPYrux
anemeHTOB. I[lokapoomacHble  pEXHMMbl BO3HUKAIOT  BCIEJICTBHE  OOJBLIOTO
NIEPEXOAHOTO COITPOTHUBIICHHUS], & TAKIKE MIEPETPY30K.

TepMOUHIUMKATOPHBIE MaTepHaJIbl MPEAHA3HAYEHBl /Ui BU3YaJIbHOIO WJIU
¢ororpapuyeckoro KOHTPOJISI M H3MEpPEHUs TeMIlepaTrypbl, T.€. pPE3yJbTaThl
U3MEPEHUI MOXKHO MPEACTABUTh B BU3yAJIU3UPOBAHHOM BH/IE.

[Ipy nocTMXKEeHHMM MaKCUMajJbHOM TeMIeEpaTypbl TEPMOUHIANKATOPHBIN
MaTepHall pacIuIaBIISIETCs] 1 HEOOPaTUMO MEHSIET CBOM LIBET.

TepMouHAMKATOPBI MOXHO HCIOJNB30BaTh KaK JIOKa3aTelIbCTBO  (hpakTa
JOCTH)KEHHSI ONpPENENIEHHONM MaKCHMallbHOM TeMHeparypbl, T.K. pe3yJbTaThl
U3MEPEHMUS SIBIISIFOTCSI HEOOPAaTUMBIMH.

Meron wu3MepeHUsT TeMIlepaTypbl C TOMOIIBIO TEPMOMHIUKATOPHBIX
MaTepUaioB OTJIMYAETCS MPOCTOTOH, 3KOHOMUYHOCTBHIO, MalON TPYJOEMKOCTBIO,
BO3MOXHOCTBIO ONEPATHUBHOIO TMOJIYYEHHUS JOCTATOYHO TMOJHOM HH(POPMALUH
0 TEIUIOBOM PEXHUME JIEMEHTOB AIEKTPOOOOPYI0BAHUS.

TepMOMHIUKATOPBI HMMEKOT HECKOJbKO HCIOIHEHUN: TEPMOMHIUKATOPHBIE
HaKJIEHKU U TEPMOUHIUKATOPHBIE KPACKH.



71

KoHTpacTHOCTh 1BETOBOro mnepexoia OOecreyrMBaeT JIETKOE paclo3HaBaHUE
aBapHUIHOIO MEperpeBa.

TepMOUHAMKATOPBI COXPAHSAIOT CBOM IBET M MAPKHUPOBKY HA MPOTSKECHUU
BCEr0 CPOKa CIIyKOBI.

TepMOUHIUKATOPHBIE ~ HAKJIEHKU  MPEACTaBISAIOT  COOOM  MOMJIOKKY
Ha CaMOKJICAIEWCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IOKPBITHEM.
MarepuanoM MNoOI0OKKA MOTYT ObITh Oymara, (oibra Wid MOJIUMEpPHAsl TUICHKA.
Jns nmpenoxpaHeHusT TEPMOMHAMKATOPHOTO MOKPBITHS OT BHEIIHUX BO3ICHCTBUN
IIOBEPXHOCTH U3EIUS IIOKPHIBAIOT 3aIIUTHON IUIEHKOM.

[Ipu nocTrXeHUH 3alaHHOM TeMIepaTypbl MHIUKATOp HEOOpPaTHUMO MEHSIET
CBOM I1IBET.

TepMonHaUKaTOpHBIE HAKIEHKHA MOTYT OBITH Pa3jIMYHOTO pa3Mepa U (OpPMBI,
B 3aBUCUMOCTH OT 3aJja4ll UMETh pPa3HbI MOpPOr cpadaTbIBaHMS, UMETh HECKOJBKO
TEPMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEIETIOM CpabaThIBAHHUS.

TepMOUHIUKATOPHBIE HAKIEHKH MOTYT ObITh OJTHONO3UIIMOHHBIMHU, T.€. UMEIOT
OIHY WHIUKAIMOHHYI0 METKY M MHOTOIO3MLMOHHBIMU — MMEIOIIHE HECKOJBKO
WH/JVMKAIMOHHBIX METOK, HACTPOEHHBIX HA pa3HbIE TEMIIEPATYPBHI.
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Pucynok 13. [IpuMepbl TEPMOMHANKATOPHBIX HAKIIEEK PA3JIUYHBIX TPOU3BOIUTEIICH

[IpumeHeHne OJHOMO3UIHMOHHBIX TEPMOWHANKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJIbLHYIO TEMIIEPATypPy Ha JIEMEHTE JIEKTPOOOOPYI0BAHUS.
[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK MO3BOJISIET
OIPEICIIATh TeMIIEpaTypy AJIEMEHTA AIEKTPOOOOPYTOBaAHUS KakK
cpenHeapudMeTHIecKoe MEXIy MOCJIeIHEeH METKOW, M3MEHUBIIICH 1[BET, U MEPBON —

HE U3MEHUBIIIEN.
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TepMOMHAUKATOPHBIE KPACKHU, B OTIMYUE OT TEPMOMHIMKATOPHBIX HAKIIEEK,
MOXKHO HAHECTM Ha TIOBEPXHOCTHM WJIM DJIEMEHTHl  3JIEKTPOOOOPYIOBAHMUS,
HEJIOCTYIHBIE i1 YCTAHOBKM TEPMOMHJIMKATOPHBIX  HAKIEEK, HaIpUMep,
OpU  CJIOKHOM KOHQUIYypalMW WJIMA OrPAaHUYEHHOM IPOCTPAHCTBE BHYTPH
JJEKTPUYECKUX  MUTKOB. Kpackm  MOXHO  HaHECTH HAa  ITOBEPXHOCTh
KOHTPOJIUPYEMOT'O 3JIeMeHTa 0oJjiee TOHKUM CJIO€M, B pe3ysbTaTe Yero BO3pacTaeT

CKOPOCTb cpabaThIBaHMUS.

Pucynok 14. [Tpumep UcnoaHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMoMHUIUKATOPHl TMPUMEHSIIOTCS  JUIsl  KOHTPOJISL TEIJIOBOTO  pEKHUMa
3JIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsi OOHApYXKEHHsI ¥ PETUCTpaIiuu
MIEPETPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM DJICKTPONPOBOJAKH, B TEPBYIO
ouepeib, BOJIM3H NEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHUIA.

TepMouHIUKATOPBI HE TPEOYIOT CIIEUATEHOTO TEXHHUYECKOTO O0CITYKUBAHMUS.

3amure ToOANEkKaT  AJIEMEHTHI  AJIEKTPOOOOpYHOBaHMS, JUIsI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAHOBJIEHBI HAUOOJBIINE JOMYCTUMBIE
TEeMIIEpaTypbl HarpeBa, a TakKXKe DJEMEHThI JJEKTPOOOOpYAOBaHUs, IEeperpen
KOTOPBIX MOMKET MPHUBECTU K aBapUU WJIM BO3TOPaHUIO (HE3aBUCUMO OT HAJIMYMS

TpeOOBaHUI HOPMATUBHBIX JOKYMEHTOB).
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TepMOI/IH,Z[I/IKaTOpBI HaHOCAT Ha OJICMCHTBI 3JICKTpOO60py,ZIOBaHI/IH,

moaJICKalmnue KOHTPOJIIO TCIIJIOBOT'O COCTOSAHMUS.

Pucynoxk 15. [IpumMep ncnonp30BaHusS TEPMOUHIUKATOPHBIX HAKJIEEK JJIS1 KOHTPOJIS
TEMIIEPATypbl KOHTAKTHBIX COCIUHEHUI

[Topor cpabaTbIBaHUS TEPMOUHAUKATOPOB BBIOUPAETCS UCXOIS U3 TPEOOBAHUM
HOPMAaTUBHO  TEXHUYECKOW  JIOKYMEHTAllMd i  KOHKPETHOTO  DJIEMEHTa
JIEKTPOOOOPYIOBAHUS, TEXHMUECKMX XaAPaKTEePUCTUK U  PEKUMOB  PaOOTHI
3IEKTPOOOOPYAOBAHUS.

Tak kaK TEPMOMHIAMKATOPHI HE SIBISIFOTCS BOCCTAaHABIMBACMBIMU H3JICITHSIMHU,
MOCTIE PETHCTpAaIli WMHU TIeperpeBa Cpa0OoTaBIIME TEPMOMHIUKATOPHI IMOIJIEKAT
3aMeHe Ha HOBBIE.

HeobxoammMo KOHTPOJIMPOBATH CPOK MCIOJB30BAaHUS TEPMOMHINKATOPOB.
[Ipu ucTedeHNM CpoKa HCIOIH30BAHUS, TEPMOWHAUKATOPHI HEOOXOIUMO 3aMECHHTH
Ha HOBbIe. [lociie 3aMeHbI clienaTh OTMETKY B KypHAJIE.

TepMonHIUKATOPHI SIBIISTFOTCSI HEBOCCTAHABIINBAEMbIMHU u
HEPEMOHTONIPUTOAHBIME  u3AenusiMu  (mokpeiTusamu). [lpu  cpabarbiBanuM
TEPMOHMHIUKATOPA, €ro CIEAYeT YIAIUTh U 3aMEHUTh HA HOBOE u3zenue (IOKPHITHE).
OxkpammBaHue TEPMOMHANKATOPHBIX METOK B PE3YJITATE BO3JACUCTBHUS TEMIIEPATYPHI

HEoOpaTUMO.

TepMocucreMbl
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TepmocucTeMbl NpeAHa3HAYEHBI 1JI1 pAHHETO0 aBTOMAaTHYECKOTr0 OOHAPYKEHUS
MOKAPOOIACHBIX CUTYyallui, BO3HHUKAIOIIMX BCJICJICTBHE TMIEpPErpeBa 3JIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCTUHEHUHN, TIPOBOJIOB, Kabenel (B T.4. KOHIICBOM
apMaTypel) M IIIUH, JJICKTPUYECKUX almapaToB, BBOJHBIX PaCIPEACITUTEIbHBIX
mKagoB, IIUTOB C BJIEKTPOOOOPYAOBAaHWEM, HHOTO DJIEKTPOOOOPYTOBAHUS
U UX DJJIEMEHTOB, TIJI€ BO3MOXHO MPEBBIIIEHUE TEMIIEpaTypbl O000PYI0BaHUS
B HEIITATHOM pexXuMe paOOThl WU TIPH MOSBICHUU JedeKTa.

Cucrtempl OCYIIECTBIISIIOT HEMPEPBIBHBIM KOHTPOJL TEMIIEPATyphl HArpeBa C
CUTHAJIM3AITUEN O TIPEBBIICHUN YCTAaHOBJICHHBIX ITOPOTOB U Mepeaadeii HHPOpMaIHH
Ha MYyJIbT NEHTPATHN30BAaHHOTO HAOIIOACHMS, TJI€ OCYIIECTBISETCS MTPUEM TPEBOKHBIX
U3BEIIEHNU 00 OOHApPYKEHHBIX MeperpeBax ¢ JaTYMKOB, OTOOpaKeHHUE (MHIUKAIIHS)
COCTOSIHUSI M PETUCTPALIUS COOBITUIA.

Tepmocucremamu ~ MOTYT  OBITh ~ OOOpPYAOBaHBI  DIIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JOKYMEHTaMHU yCTAaHOBIICHBI HAUOOJBITIAs JOTYCTUMAS
TeMIepaTypa Harpesa, a TaKKe DIIEMEHTBI AIIEKTPOOOOPYTOBAHUS
U DJEKTPONPOBOAKH, IEPErpeB KOTOPHIX MOXKET MPUBECTH K aBapuu WIH

BO3TOPAHHUIO.

Pucynok 16. [IpumMep cructemsl, COCTOSALIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIICIAONICH HAKIIEUKU U CIIELIMAJIM3UPOBAHHOIO I'a30BOI0 JaTYyuKa

B kauecTBe yCTpOWCTB OOHApy>KE€HHS MPEBBINICHUS TEMIIEPATypbl B Pa3HBIX
cUCTeMax MOTYT BBICTYNaTh pa3jiMuHble AaTdyuku. Hampumep, TepMOaAKTUBUPYEMBIE
ra3oBBIJICTSIONINE HAKJICHKH, TPU HArpeBaHUM KOTOPBIX JIO OINpeJeIeHHON
TEMIIEPATyphl BBIACISIETCS CUTHAJIBHBINA Ta3, yJIaBIMBACMbIN CHElUATU3UPOBAHHBIM

ra30BbIM OATYUMKOM, MNEPCAAOINMM CHUIHAJI O IIEPCrpe€BC Ha KOHTPOJBHO-IIPHUEMHOC
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YCTPOMCTBO; OECKOHTAKTHbIE HMH(pPAKpacHbIE AATUYMKHU; JNATYUKU TEMIIEpaTyphl,
YCTaHaBIIMBAEMbIE HEIMOCPEACTBEHHO Ha KOHTPOJIUPYEMBbIii AIEMEHT

AIIEKTPOOOOPYIOBAHUS.

o]
- o - CNELMATNIA3NPOBAHHbIN KOHTPOJIbHO-TPUEMHOE
o FA30BbIA OATUMK YCTPOWUCTBO

1. Ob6epHwTe HaKNENK BOKPYT KOHTaKTOB
W YCTaHOBWTE ra30BbliA JaT4MK

70°C 100°C
3. B aBapvHOW CUTYaUWUW HaKnelKa BbigenaeT
2. [pw HarpeBaHU1 MHANKATOPHbIE CUTHANBHBINA ra3, KOTOPbIA PUKCMpyeTca
METKI Heoﬁpammo W3MEHAIOT UBET AaTYMKOM
[ar 1 [ar 2 [ar 3
I'azorenepupyroniue [Ipn HarpeBanuu Beiie 50 B aBapuiiHOW cuTyauuu, Koraa
HakJIeHKkH, pasmenieHHple Ha — 90°C  WHAWMKATOpHBIE TEMIlepaTypa IOJHUMAETCS  BBIIIE
CHWJIOBBIX  KOHTaKTaxXx, a METKHU HeoOpatumo  100°C, HaKJIeWKa BBIJEISET
TaKXe CMOHTUPOBAHHBIM MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBIN
ra3oBbIf JTATYUK B ¢dukcupyeTrcss Ta30BBIM  JaTYUKOM.
3JEKTPOLIUTKE JlaTuuk mepenaeT CUrHaNl TPEBOTHU U /

MM OTKJIIOYACT ITMTaHHUC

Pucynox 17. [lomaroBas cxema paO0Thl CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIACISIOIIEH HAKIICUKA
Y CIIENUAIM3UPOBAHHOIO I'a30BOr0 JaTYMKa

Kpowme Toro, TepmocucTeMbl MOKHO MCIIOJIB30BaTh KaK CHCTEMbl MOHUTOPUHTA
HOKapHON 0OE30MACHOCTH 3JIEKTPOYCTAHOBOK, 32 CUET PaHHEro OOHapy>KEHUs! TOUYEK
Ype3MEPHOr0 Harpesa, 3aJ0Jiro 10 Hayajga TEPMUYECKON NEeCTPYKUUU H3O0JIALHMH

B MECTax YCTAHOBKH JaTYHNKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAJILHOTO O€CKOHTaKTHOTO
TEMIIEpaTypPHOT0 KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JATYMKOB

Crovma ¢ cucTemoi

Pucynoxk 19. [IpuMep MHTENNEKTYaIbHOW CHCTEMBI KOHTPOJIS TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUM Ha OCHOBE PACIIPEEICHHOTO
JlaTYuKa TEMIIEpaTypbl

Ten/ioBU3MOHHAS INATHOCTHKA

B ocHOBe TEIIOBU3MOHHOW JHMArHOCTHKM JIEKHAT TEIUIOBOM  METON
HEpa3pyIIAOMIEro KOHTPOJS, T.e. TEIUIOBU3HOHHBIE OOCIEOBAaHHUS C IIEIBIO
BBISBJICHHUSI TOKAPOOMACHBIX YYacTKOB H  y3JI0B B  3JIEKTPOOOOpYyIOBaHUU
1 2JIEKTPOTIPOBOJIKE.

B kadecTBe TEXHMYECKOTO CpEICTBA TEIUIOBU3MOHHOW  JHAarHOCTUKHU
NPUMEHSETCS TETIOBH30D. TEIMIOBH30p — ATO ONTHKO-3JIEKTPOHHBIA N3MEPUTEIbHBIN
npudop, pabdoTarouuii B ”HPpaKpacHON 006JaCTH 3JIEKTPOMArHUTHOTO CIIEKTPA.



77

Pucynox 20. [Ipumep npoBeaeHus: TEMIIOBU3MOHHOTO KOHTPOJIS dJIeKTpoliKada

Kparko MeTon TEmiIOBU3MOHHOW JMATHOCTUKU IOXAapHOW O€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAaHUSI MOXHO OMKCATh CIEAYIOIIUM 00pa3oMm.
Kaxapiii 00bEeKT MMeeT TemmepaTypy, NpUYeM B pPa3HBIX TOYKAX OHa pas3Hasl.
Kax npaBuio, oTKIIOHEHHE TeMIIEPATyPhl B Ty WM UHYIO CTOPOHY CBUJIETEIHCTBYET
0 KaKOH-TO HEOJAHOPOAHOCTH, AedekTe. TemmoBu30p Kak BHAEOKaMepa OXBAaTHIBACT
BCIO MaHopaMy OOBEKTa, BHIBOJUT Ha HKpaH U (DUKCUPYET B MAMSITH BEChb CIIEKTP
€ro TeMmeparyp, npeoodpasys B TEPMOrpaMMy, T.€. KAPTUHKY TEMIEpaTyp, KOTopas
HAallOMUHAET HeratuB I1BETHOM ¢doTtorpaduu, TrA€ KaXAbIA OTTEHOK I[BETa
COOTBETCTBYET ONpPECIICHHON TeMIIepaType.

HeocnopuMbiMu ~ TperMyIIECTBAMH  TEIJIOBU3MOHHOTO  OOCIEAOBaHUS
ABIIAIOTCS: OOBEKTHMBHOCTh M TOYHOCTH IIOJIy4a€MbIX JaHHBIX, OE30MacCHOCTb
(mpumeHsieTcsi  OCCKOHTAKTHBIH  METON), He  TpeOyeTcs  OTKIIOYEHHUE
3IEKTPOOOOPYIOBAHMS U TTOATOTOBKU pabodero mecta. OgHako, ajs 60jee TOYHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOJMMa Harpy3ka Ha 3JIEKTPOOOOpY/IOBaHHS HE MEHEe
70%, u He menee 1 waca pabotrel. [Ipm 3TOM MeTOa BBICOKOIIPOW3BOIUTEIICH,
K TOMY K€ OH JaeT BO3MOXHOCTh MPAKTUYECKH MTHOBEHHO, «C TIEPBOTO B3TJISAIAY,
yKazaTb MecTO JedeKkTa, MPeABAPUTEIBHO OMNPEACIUTh CTENeHb Je()EeKTHOCTH.
Kpome »Toro wmeron oTiHMyaeTcs MPOCTOTOM JIOKYMEHTUpPOBaHUS Je(EeKTOB
U BO3MOXHOCTBIO ONpeneNeHus JAePEeKTOB Ha paHHEH CTaJuu Pa3BUTHIL.
OH MO3BOJSIET C JOCTATOYHOM CTENMEHbI0 TOYHOCTU TUATHOCTUPOBATH COCTOSHHE
HE TOJBKO OTKPBITBHIX 3JIEMEHTOB JJIEKTPOOOOPYHIOBAHMS, TAKUX KAaK KOHTAKTHBIC
COCIMHEHHMSI B DJIEKTPUYECKUX IIUTKAX U BBOJHBIX LIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJTIOUATENICH, KOTOPBIC 3aKPBITHI KOPITYCaMH, & TAKXKE IJICKTPUIECKUX MPOBOJIOK,
BBITIOJTHEHHBIX Pa3JIMYHBIMH CIIOCOOAMHU.
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Pucynok 21. IIpumep TepMorpaMmbl KOHTAKTHBIX COEJUHEHHI C TEMIIEpATypPHOU
LIKAJION

CyTb TEIJIOBU3MOHHOW JUArHOCTHKM 3aKJIIOYaeTcsi B  OECKOHTAKTHOU
pEerUCTpallMi TEMIEPAaTypHOrO IOJIsI HAa TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOM
anmaparypou, MOCTPOCHUHM M aHaJIM3e TEpMOIrpaMM C HcHojib3oBaHuemM OBM
JUIsl OOHapyXeHusi W Kiaccu(ukauuu AePeKTOB W NpHUHATHS pemieHusa. Hamuuue
nedekTa mpU TaKOW JIMarHOCTHKE XapaKTEepPU3YEeTCs aHOMAaJIbHBIM MOBBIIICHUEM
TEeMIEpaTypbl B 1€(hEKTHOM 30HE 110 CPABHEHUIO C UCIPABHBIMH 00JIaCTAMU.

YcraoBus W NOPSAOK  NPOBEAEHUS  TEIUIOBU3MOHHOM  JTMArHOCTUKHU
IKCIUTYaTUPYEMOTO  DJIEKTPOOOOPYIOBAHUS JKWJIBIX W OOIIECTBEHHBIX 3JIaHHM
YCTAHABIMBAIOT  METOJIMYECKHE  pekoMmeHjgauuu  [6]. OHuM  HampapJICHBI
HA TOpOoQUIAKTUKY TOXApPHOW O€30MacHOCTH 3JIEKTPOOOOPYIOBAHUS  HKHIIBIX
U OOIIECTBEHHBIX 3/1aHUN U IMO3BOJIAIOT KOHTPOJUPOBATh W OLICHUBATh COCTOSIHUE
HOKapHOM O€30MacCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYOBaHMsS, KOTOphIE paHee He
MOTJIH OBITH OOCIIEOBAHbI, TAKUX KaK: PO3CTKH, BBIKIIOYATENIH U DIECKTPHUUYECKHE
IPOBOJKH BBIMOTHEHHBIX PAa3IMYHBIMUA CIOCOOAMH, YTO SIBJISIETCS aKTyalbHBIM
MOMEHTOM B  o0OylacTh  oOecnedyeHus TMOKapHOHW  O€30MacHOCTH  HKHIIBIX

1 OOIIECTBEHHBIX 3IaHUM.
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Pucynok 22. [Ipumep oOHapy)eHUs MOKAPOOMACHOTO pa3orpena 00JITOBOTO
KOHTaKTHOT'O COCAMHEHUS

C mnoMONIbl0 TEIJIOBU3MOHHON JMArHOCTUKU BBISBISIOTCS KOHKPETHBIE
nedeKTHbpIe MecTa, TJe 3a4acTyl JOCTaTOYHO 3aTsHYTh, 3a4YUCTUTh, 3aMECHUTH
00JTOBOE COCAMHEHNE UITH TIepepacIpe/IeuTh Harpy3Ky u aedexT OyaeT yCTpaHeH.

JlomyckaeTcst UCIOJb30BaTh APYTUe METOJUKH TETIOBU3MOHHON TMAarHOCTUKH,
eciu 00JacTh WX TMPUMEHEHHUS COOTBETCTBYET O0JIACTH MPUMEHEHHSI HACTOSIIINX
METOJUYECKUX PEKOMEHIAIN.

B kadecTBe KpuUTEpUEB OLICHKH TOXXApPHOW OE€30MACHOCTH DJIEKTPUUECKUX
U3JIeIMA  MOXKET OBITh TPHUHATO 3HAYCHHWE TEeMIIepaTyphl WM IPEBBIIICHHUS
TeMIIepaTyphl, YCTAHOBJICHHOE B CTaHAapTax Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEpUHU OLICHKU IMOXapHOM O€30MacHOCTU MPU TEIIOBU3UOHHOW JMAarHOCTUKE
MIPUBEJECHBI B METOAUYECKUX PEKOMEHIAIUAX [6].

JluarHocTuka 3JeKTpOOOOPYAOBAHUS TEIJIOBBIM METOJOM HEpa3pylIaroIIero
KOHTpPOJIS (TETUIOBU3MOHHAS JUATrHOCTHKA) JTOJDKHA TPOBOJIUTHCS OpHUraiol He MEHee
2 yenoBeK. Bece wieHsl Opuraapl JOKHBI OBITh aTTECTOBAHBI 110 TEIJIOBOMY METOJTY
HEpa3pyIaMero KOHTPoJs. X0oTs Obl OAuH paOOTHUK JOJKEH ObITh aTTECTOBAH HE
HIKe, yeM 1o [ kBanmudukarmoHHOMY YPOBHIO IO TETJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBeAeHUS TETUIOBU3MOHHOW JMAarHOCTUKH MOTYT IPUBJICKATHCS
CTOPOHHHUE OpraHMU3allMi, AaKKPEIUTOBAaHHBIE B YCTAaHOBJIICHHOM IIOpSJIKE Ha

TETUTOBOW METOJI HEPa3pyIIArOIIero KOHTPOJIS.
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