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MWHUCTEPCTBO POCCI/II?ICKOVVI ®EJEPALMN NO OEJAM NPAXKAAHCKON
OBOPOHbI, YHPE3BbIHAUHbIM CUTYALUAM U INKBUOAL NN
NOCNEACTBUU CTUXUNHDBIX BEACTBUN

METOANYECKME PEKOMEHOAUUN
Mo OPFAHU3ALUN NPODPUIIAKTUKUN NMOXXAPOB OT 3JIEKTPOOBOPYAJOBAHUA
B XXWJbIX N OBLWECTBEHHbIX 30AHUAX C NTPUMEHEHUEM
TEXHUYECKUX CPEACTB

MeToauka npefHa3Ha4vyeHa 1 OpraHoB UCMOJIHNTENbLHOM BAacTn cybbekToB Poccumnckonm
depepaumn, opraHoB MECTHOINo CaMoynpaBeHNs, OpraHn3auninm No peaansaynm
nosiHoMo4Yun B 06n1acTm no)KapHowm 6e€30nacHOCTM B XWJbe, COBCTBEHHMKOB (apeHaaTopoB)
XXUJbIX AOMOB (KBapTMp), @ TakXXe NCMOJIb30BaHUSA TeppUTOpMasbHbiMM opraHamm MYC
Poccum B Lensax npaBoBOro NpocCBeLeHNsa 1 NPaBoBOro MHPOPMNPOBAHNUS FpaXKaaH n
opraHusayun.

HacTosilme MeToanyeckme pekoMeHaaumm onpeaensatoT obuime nosnoxxeHus no
opraHu3saunmn NpPouUIAKTUKIN MOXXAPOB OT 3/1EeKTPO0OOPYA0BAHNSA B XKUJbIX U
06LeCTBEHHbIX 30aHUAX C MPUMEHEHNEM TEXHUYECKUX CPELCTB.

HacToawue meToamnyeckme pekoMmeHgaunm He aBNaiTCAa PYKOBOLACTBOM MO
MPOEKTNPOBAHNIO 3J1IEKTPOYCTaHOBOK 30aHUA K MOHTaXXy annapaTtoB 3J'IeKTpI/|‘-IeCKOI7I
3alnTbl U OPYrnx tTexHn4eCkKmnx cpeacTs.

HacToswure meToamnyeckme pekoMmeHagaunm He ABNATCA HOPMATUBHbIM LOKYMEHTOM.

MeToankKa HanpaBJ/lIeHa B OpraHbl UCMOJIHUTENIbHOW BNacTu cybbekToB Poccnnckonm
depepaunun nucbMmom MYC Poccum ot 07.04.2022 N 43-2004-19.

BBepeHue

Honsa 4yncna no)xkapos, Npoun3sowenlwmnx B Poccunckon denepaumm oT 3N1eKTPUYECKUX
N30ennin n YCTPONCTB B 3aHNAX N COOPYXXEHUNAX, OT 0OLLEro Yncnaa NoXKapoB B 3[aHUSAX U
COOpPYXEeHUsAX ocTaeTcs CTabunbHO BbICOKON 1 cocTanseT 6onee 34%.

Hanbonblliee 4YACI0 NOXXaAPOB OT 3/1eKTPo0OOPYyAOBAHMS €)XXEroAHO NMPONCXOANT Ha
obbekTax Xunoro cektopa. Iix nona coctasnseT nopsaka 74% oT obLiero KonyecTsa
MO>KapOB MO 3JIEKTPOTEXHNYECKUM MPUYNHAM.

OCHOBHa$ 4acCTb MOrMbLWIMX NOAEN Ha MOXKapax OT 3/1eKTpoobopyaoBaHUSA NPUXOANTCS Ha
Mo>Kapbl B 3IaHNAX N COOPYXKEHUSAX XXNNOro cektopa - 94,8% oT obuiero 4ymncna nornbumx
Ha No>Xapax, BO3HUKLWINX MO 3/IeKTPOTEXHUYECKUM MPUYNHAM.

Cpenon BuaooB 06beKTOB XXUOro CeKTopa HanbonbLuee KOMYECTBO NOXXapoB OT
3/IEKTPOU3AENNN N YCTPONUCTB €XXEerogHo NponcxoanT B O4HOKBAPTUPHLIX U
MHOIMOKBAPTUPHbIX XXWJIbIX AOMaX U CcoCcTaBsisseT 0KoJ10 43% n 33% COOTBETCTBEHHO.

B 3maHUAX n coopyxeHnsx obuecTBeHHOro HasHa4YyeHnsa 005 NnoXkapos OT
anekTpoobopynoBaHusa coctaBuna 6onee 52% oT obLLero 4ncsaa NoOXKapoB Ha AaHHbIX
obbekTax.

Honsa yncna normbwmnx nogen Ha noxapax oT 3/71eKTpoobopynoBaHNsS B 00LLLECTBEHHbIX
30aHnAX coctaBuna 19,0% o1 obuwero ymcna normbwnx Ha No)Kapax Ha AaHHbIX 0bbeKkTax.


https://bazanpa.ru/

PacnpeneneHus 3Ha4eHNN nokasaTtesnen o6CTaHOBKM C NOXKapaMu, Nnpomnsowenlnmm B
Poccnnckon ®epepaunn B nepuon 2016 - 2021 roaoB B XXWJIOM CEKTOPE U 30aHUAX U
COOpPY>XKEHNAX 06LLECTBEHHOIN0 Ha3HAYE€HNSA, NCTOYHUKOM BO3HUKHOBEHUS KOTOPbIX
ABNANOCH 1eKTpoobopynosaHme, no cybbekTtam Poccunckon degepaumnm npeactassieHbl B
Tabnvuax 1 n 2.

Tabnunua 1

PacnpepeneHue 3Ha4eHUM nokKasartesiem o6CTaHOBKM
C no>kapamu, npousowenwmmm B Poccunckon depgepauum B nepuon,
2016 - 2021 ronoB B )XXMJIOM CEKTOpPEe, UCTOYHUKOM BO3HUKHOBEHMUS
KOTOpPbIX ABAANIOCH 3J1IeKTpoobopyanoBaHue, no cybbektam
Poccunckon depepauum

PenTuHr CybbekT PO Kon-so  [ong, PentunHr CybbekT PO Morunéno Oons,
rno»apos, % mopen, %
en. Yyen.

1 MockoBcKas 16861 7,63 1 MockoBcKas 738 6,70

obnacTb obnacTtb

2 Pecnybnuka 8 302 3,76 2 CeepponoBckas 417 3,79

bawkopTocTaH obnacTb

3 YenabuHckas 6 728 3,04 3 Pecnybnuka 382 3,47

obnacTb BawkopTocTaH

4 NpkyTckaa obnacte 6 598 2,99 4 NpkyTcKas 358 3,25

obnacTtb

5 JleHuHrpanckas 6 452 292 5 JleHVHrpanckas 342 3,11

obnacTb obnacTtb

6 r. Mocksa 6 048 2,74 6 KpacHosapckui 342 3,11

Kpan

7 KpacHospckuin kpan 6 012 2,72 7 HoBocnbupckas 297 2,70

obnacTtb

8 KpacHomapckum 5905 2,67 8 Huxeropoackas 274 2,49

KpaWn obnacTb

9 CeBeppanoBckas 5693 2,58 9 YenabuHckasa 272 2,47

obnacTb obnacTtb

10 Camapckas obnacte 5570 2,52 10 PocToBcCKas 256 2,33

obnacTtb

11 Pecnybnuka 5400 2,44 11 KpacHomapckun 244 2,22

TaTapcTaH Kpan

12 HoBocnbunpckas 5302 2,40 12 TioMeHCcKas 233 2,12

obnacTb obnacTtb

13 Mpumopckuin kKpam 5 166 2,34 13 MepMcKUn Kpan 232 2,11

14 KemepoBckas 4 945 2,24 14 KemepoBckas 230 2,09

obnacTb - Ky3bacc obnacTb - Ky3bacc

15 Hwxeropoackas 4 823 2,18 15 Camapckas 222 2,02

obnactb obnactb

16 ANTanckuim Kpam 4 583 2,07 16 Pecnybnuka 214 1,94

TaTapcTaH
17 PocToBckas obnactb 4 326 1,96 17 CapaToBckas 204 1,85

obnacTtb



18
19

20

21

22

23

24

25

26
27

28

29

30

31

XabapoBckuin Kpan

CapaToBckas
obnactb

BopoHeXxckas
obnactb

MNepMcKnm Kpan

Bonrorpapackas
obnactb

OpeHbyprckas
obnactb

CpenHee no
cybbekTam
Ypanbckoro ®0O

r. CankT-MNeTepbypr

TiomeHcKkas obnacTb

CpenHee no
cybbekTam
Cunbupckoro ®0O

CpenHee no
cybbekTam
MpuBosixxckoro ®0O

OmMckad obilacTtb

XaHTbl-MaHcunckun
aBT. okpyr - KOrpa

CpenHee no
cybbekTam
LleHTpanbHoro ®0

Bnagnmunpckas
obnacTb

CpenHee no
cybbekTam
Poccunckon
depepaumnn

TBepckas obnacTtb

CpenHee no
cybbekTam KO>XKHOro
@0

CTaBpononbCKumn
Kpan

3990
3 862

3819

3751

3706

3652

3631,0

3609

3459

3423,7

3396,1

3130
3043

2 884,9

2 686

2591,2

2416

2 281,6

2194

KypraHckasa obnactb 2 126

1,81
1,75

1,73

1,70

1,68

1,65

1,63

1,57

1,42
1,38

1,22

1,09

0,99

0,96

18

19

20

21

22

23

24

25

26
27

28

29

30

31

32

33

Xabaposckuim kpanm 199

CpenHee no
cybbekTam
Ypanbckoro ®0O

TBepckasa obnacTb

Bonrorpapackas
obnactb

MpUMOPCKNIN Kpawn

CpenHee no
cybbekTam

MpuBosixckoro ®0O

AnTancknm Kpam

Knposckas
obnacTb

CpenHee no
cybbekTam
Cunbunpckoro ®0O

BopoHexxckad
obnactb

OpeHbyprckas
obnacTb

OMckad obniacTtb
r. MockBa

YamypTckas
Pecnybnuka

[leH3eHCcKad
obnacTb

Bnaonmumnpckas
obnacTtb

CpenHee no
cybbekTam

UeHTpanbHoro ®0

KypraHckas
obnacTtb

ApxaHrenbckas
obnacTtb

Bonoroackas
obnacTb

195,7

190

184

182

179,3

173

173

172,3

168

161

156
151

145

142

141

137,9

130

130

130

1,81

1,73

1,67

1,65

1,57

1,57

1,53

1,46

1,42
1,37

1,32

1,29

1,28

1,18

1,18

1,18



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46
47

48

NeH3eHCcKad
obnacTb

Kuposckas obnactb

YnbaHOBCKas
obnacTb

YamypTckas
Pecnybnuka

3abanKanbCKni
Kpam

CpenHee no
cybbekTam CeBepo-
3anagHoro ®0

TamboBckas
obnacTtb

ViBaHOBCKada
obnacTb

Pecnybnuka Caxa
(AkyTKMA)

Nnneukasn obnacTb

Tynbckas obnactb

Amypckasa obnacTb
BpsaHckaa obnacTb

CpenHee no
cybbekTam
JNanbHEBOCTOYHOIro
@0

benroponckas
obnacTtb

ApxaHrenbckas
obnacTb

Pecnybnunka Kpbim

Pecnybnuka
bypatuna

MypmMaHcKkas
obnactb

2075

2 057

2038

2 012

2 006

1 920,8

1917

1903

1881

1807

1801

1754
1736

1734,2

1730

1714

1713
1701

1 668

0,94

0,93

0,92

0,91

0,91

0,87

0,86

0,85

0,82

0,81

0,79
0,79

0,78

0,78

0,78
0,77

0,75

35

36

37

38

39

41

42

44

47

48

HoBropoackas
obnactb

CpenHee no
cybbekTam
Poccunckom
depepaunu
TamboBckas
obnacTtb

Pecnybnuka Caxa
(AkyTng)
3abankanbckum
Kpawn
Pecnybnuka
bypaTtunsa

YyBallckas
Pecnybnuka -
YyBawwns

r. CaHKT-
MNeTepbypr
Kany»xckas
obnactb

YnbaHOBCKaA
obsacTb

CpenHee no
cybbekTam
KO>xHoro ®0

130

129,2

125

122

121

121

119

117

112

111

110,5

PasaHckas obnactb 110

CpenHee no
cybbekTam
CeBepo-3anagHoro
@0

Tynbckas obnactb

AcTpaxaHcKas
obnactb
CpenHee no
cybbekTam

HdanbHEeBOCTOYHOI O

(0]0)
Nnneukasn obnacTb
Amypckasa obnacTb

XaHThbI-
MaHCUNCKNA aBT.
okpyr - KOrpa

101,0

100

100

86,7

86
84

81

1,18

1,14

1,11

1,10

1,10

1,08

1,06

1,02

1,01

1,00

0,91

0,91

0,78
0,76

0,74



49

50

51

52

53

54
55
56
57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

Bonoroackas
obnacTb

YyBaluckas
Pecnybnuka -
YyBalwiua

PasaHckasa obnacTtb

flpocnaBckas
obnacTb

AcTpaxaHckas
obnactb

Kany»ckasa obnacTtb
Kypckas obnactb
Tomckas obnacTb

HoBroponackas
obnacTb

Pecnybnuka
Mopaosus

Pecnybnuka
HarecTtaH

Pecnybnuka
Kapenuns

CMoneHckasa
obnacTtb

Pecnybnuka
Xakacud

NMckoBckasa obnacTb
Pecnybnunka Komn

YeyeHckas
Pecnybnuka

CaxannHckas
obnacTtb

OpnoBckas obnacTb

Pecnybnuka Mapun
an

KocTpomckas
obnactb

CpegHee no
cybbekTam CeBepo-
KaBka3ckoro ®0O

KanunHuHrpanckas
obnactb

KabapaunHo-
bankapckas
Pecnybnuka

1 664

1636

1519

1474

1468

1463
1435
1422
1413

1 362

1332

1307

1304

1226

1204

1149

1103

1 088

1 050

1 006

960

899,4

870

771

0,75

0,74

0,69

0,67

0,66

0,66
0,65
0,64
0,64

0,62

0,60

0,59

0,59

0,55

0,54

0,52

0,50

0,49

0,48

0,46

0,43

0,39

0,35

49

50
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52

53

54
55
56
57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

benropopnckas
obnactb

CTaBponosIbCKNIA
Kpan

Kypckas obnactb

Pecnybnuka
MopLooBus

MiBaHOBCKas
obsacTb

BpsaHckasa obnacTb
Pecnybnuka KpbiM
Pecnybnuka Komn

Opnosckas
obnacTb

Pecnybnuka
Kapenns

NckoBCKas
obnacTtb

flpocnaBckas
obnacTb

Tomckasa obnacTb

CMoneHckas
obnacTtb

Pecnybnuka
Xakacus

Pecnybnuka Mapun
on

CaxannHckas
obnacTtb

KocTpomckas
obnacTb

Amano-HeHeukunn
aBT. OKpyr

Pecnybnuka
LDarecTaH

KannHuHrpagckas
obnacTb

KamM4aTCcKun Kpam

EBpenckas aBT.
obnacTtb

Pecnybnuka TbiBa

81

80

79

78

77

74
72

70

69

68

0,74

0,73

0,73

0,72

0,71

0,70
0,69
0,67
0,65

0,64

0,63

0,62

0,61

0,57

0,55

0,47

0,39

0,39

0,37

0,28

0,25

0,25

0,23

0,21



72 Amano-HeHeukunn 737 0,33 CpenHee no 20,4

aBT. OKpyr cybbekTam
Cesepo-
KaBka3ckoro ®0O
73 Pecnybnuka TbiBa 569 0,26 73 MypMaHcKas 20 0,18
obnactb
74 KamyaTckunm kpan 514 0,23 74 MaragaHckas 20 0,18
obnactb
75 Pecnybnuka Agbiress 500 0,23 75 Pecnybnuka Antan 17 0,15
76 EBpenckas aBT. 495 0,22 76 KabapaunHo- 16 0,15
obnactb bankapckas
Pecnybnuka
77 Pecnybnuka Antan 450 0,20 77 r. CesacTonosb 12 0,11
78 Pecnybnuka 434 0,20 78 Pecnybnuka 10 0,09
CeBepHasa OceTusq - Anbires
AnaHwus
79 MaragaHckas 406 0,18 79 YyKOTCKUI aBT. 10 0,09
obnactb OKpYyr
80 r. CesacTonosb 367 0,17 80 YeyeHckas 6 0,05
Pecnybnuka
81 Pecnybnuka 283 0,13 81 Pecnybnuka 5 0,05
NHryweTuna NHryweTuna
82 Pecnybnuka 268 0,12 82 Pecnybnuka 4 0,04
KanmMblikuns CeBepHasa OceTus -
AnaHng
83 Kapa4aeBo- 179 0,08 83 Pecnybnunka 2 0,02
Yepkecckas KanMblkuns
Pecnybnuka
84 HeHeuKkunn aBT. 79 0,04 84 HeHeuKkunn aBT. 2 0,02
OKpYyr OKpYyr
85 YyKOTCKUW aBT. 75 0,03 85 Kapa4aeso- 1 0,01
OKpyr Yepkecckas
Pecnybnuka

Tabnuua 2

PacnpepeneHue 3Ha4YeHUM nokKasartesiem o6CTaHOBKM
C no>kKapamu, npousowenwmmm B Poccunckon depgepaumum B nepuon,
2016 - 2021 ropoB B 34aHUAX, COOPY)XXEHUAX 0OLecCTBEeHHOro
Ha3HA4YeHus, ICTOYHUKOM BOSHUMKHOBEHUA KOTOPbIX ABJAJIOCH
aNnekTpoobopynoBaHue, no cybbekrtam Poccunckon depepauum

PenTuHr Cybbekt PO Kon-so  [ons, PentunHr CybbekT PO Morunéno Oons,
rno»apos, % mopen, %
en. yen.

1 r. MockBa 1 682 8,99 1 r. MockBa 12 14,12

2 MockoBcKas 895 4,78 2 MockoBcKas 10 11,76

obnactb obnactb

3 r. CaHkT-lNeTepbypr 724 3,87 3 Mpumopcknim kpam 7 8,24



10

11

12

13

14

15

16

17

18

19

20

21
22

23

KpacHopapckunm
Kpan

Pecnybnuka
bawkopTocTaH
KpacHosapckui Kpan
NpkyTckasa obnacTtb

MpuMopCKNn Kpawn

YenabuHckas
obnactb

XabapoBCKuin Kpamn

HoBocnbunpckas
obnactb

Camapckas obnacTtb

PocTtoBckasg obnacTtb

Pecnybnuka
TaTapcTaH

XaHTbl-MaHCNNCKNN
aBT. OKpyr - KOrpa

CapaToBckas
obnacTb

OmMckas obnacTtb

Hu>xeroponckas
obnactb

KemepoBckas
obnacTb - Ky3bacc
Bonrorpapackas
obnactb
CpenHee no
cybbekTam
Cunbunpckoro ®0O
AnTanckninm kpan
MNMepmcKknn Kpan
CpenHee no
cybbekTam
Ypanbckoro ®0O
BopoHeXxckas
obnactb
CpenHee no
cybbekTam
LleHTpanbHoro ®0O

599

559

545
545

520

509

503

442

399

367

343

313

309

294

292

291

283

281,7

270

268

262,7

260

253,7

3,20

2,99

2,91
2,91

2,78

2,72

2,69

2,36

2,13

1,96

1,83

1,67

1,65

1,57

1,56

1,56

1,51

1,44
1,43

1,39

10

11

12

13

14

15

16

17

18

19

20
21

22

r. CaHKT-
MeTepbypr

NpKyTcKas
obnacTtb
Omckas obnacTb

AcTpaxaHcKas
obnactb

Amano-HeHeuknn
aBT. OKpyr

Pecnybnuka TbiBa

KpacHosapckuin
Kpan
YenabuHckas
obnacTtb

HoBocnbunpckas
obnacTtb
PocToBckas
obnacTtb

CapaToBckas
obnactb

Hwu>xeroponckas
obnactb
CpenHee no
cybbekTam
Cunbupckoro ©0O
CpenHee no
cybbekTam
LleHTpanbHoro ®0
Pecnybnuka
bawkopTocTaH

XabapoBckuin Kpan

Camapckas
obnactb

Bonrorpaackas
obnacTtb

ANTancknm Kpaw
MNepmMcKknn Kpan
CpenHee no
cybbekTam
Ypanbckoro ®0O
BopoHexxckas
obnactb
CpenHee no
cybbekTam
KO>xHoro ®0O

1,8

1,6

1,0

5,88

5,88

5,88
4,71

3,53

3,53

2,35

2,35

2,35

2,35

2,35

2,35

1,18

1,18

1,18

1,18

1,18
1,18

1,18



24

25

26

27

28

29

30

31

32

33

34

35

36

TiomeHckasa obnacTb
Pecnybnnka Kpbim

CpenHee no
cybbekTam
Mpusosxckoro ®0O

Pecnybnuka Caxa
(AkyTKS)
CpegHee no
cybbekTamM KO)KHOro
®0

CpenHee no
cybbekTam PO

CeBeppanoBckas
obnacTb

Pecnybnuka
HarecTtaH
CTaBponosibCkui
Kpamn
OpeHbyprckas
obnactb
3abankanbCKun
Kpamn
CpenHee no
cybbekTam
JNanbHEBOCTOYHOIro
@0

ApxaHrenbckas
obnacTb

AMano-HeHeukunm
aBT. OKpYyr

ToMmckasa obnacTb

JleHVHrpanckas
obnacTb

Amypckas obnacTb

CpenHee no
cybbekTam CeBepo-
3anagHoro ®0

242

241

230,1

227

222,6

218,7

216

211

210

207

190

186,3

185

182

180

177

171

164,6

1,29

1,29

1,21

1,15

1,13

1,12

1,11

1,02

0,99

0,97

0,96

0,95

0,91

23

24

25

26

27

28

29

30

31

32

33

34

35

CpenHee no 1,0
cybbekTam PO
CBepponoBcKkas 1
obnactb

Amypckasa obnactb 1

Teepckasa obnactb 1

Bonoroackasa 1
obnacTb
YnbeaAHOBCKaA 1
obnacTb
benropopnckas 1
obnacTb
TamboBckas 1
obnacTb

PasaHckasa obnactb 1

Pecnybnuka Komn 1

KocTpoMcKas 1
obnacTb

r. CeeacTonosib 1
Pecnybnuka 1
NHryweTwna

CpenHee no 0,8
cybbekTam
HdanbHEeBOCTOYHOI O
@0

CpenHee no 0,6
cybbekTam

CeBepo-3anagHoro
@0

CpenHee no 0,6
cybbekTam
Mpusonxckoro ®0O
CpegHee no 0,1
cybbekTam

Cesepo-

KaBka3ckoro ®0O
KpacHogapcKum 0
Kpau

1,18

1,18

1,18

1,18

1,18

1,18

1,18

1,18

1,18

1,18

1,18

1,18



37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

AcTpaxaHckas
obnactb

Teepckasa obnacTb

KupoBckas obnactb

Pecnybnuka
bypatuna

YaomypTckasa
Pecnybnuka

Bonoroackas
obnactb

Bnaonmumnpckas
obnactb

MypmMaHcKas
obnactb

flpocnaBckas
obnacTb

BpsHckaa obnacTb

YnbaHOBCKaA
obnactb

NeH3eHCcKad
obnactb

benropopnckas
obnacTb

Ye4yeHcKkas
Pecnybnuka

CaxannHckas
obnactb

TamboBckasg
obnactb

PasaHckasa obnacTtb

YyBalwickas
Pecnybnuka -
YyBalwius

Tynbckas obnactb

KypraHckasa obnactb

CpenHee no
cybbekTam Cesepo-
KaBka3ckoro ®0O

Pecnybnuka
Kapenus

Pecnybnuka
Xakacus

159

154

153

153

152

147

147

146

145

139

138

135

134

127

124

123

118

116

115

114

109,4

107

105

0,85

0,82

0,82

0,82

0,81

0,79

0,79

0,78

0,78

0,74

0,74

0,72

0,72

0,68

0,66

0,66

0,63

0,62

0,61

0,61

0,57

0,56

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Pecnybnuka
TaTapcTaH

XaHTbI-
MaHCUNCKUA aBT.
okpyr - Orpa
KemepoBcKas
obnacTb - Ky3bacc

ToMeHcKas
obnacTtb

Pecnybnuka Kpbim

Pecnybnuka Caxa
(AkyTKga)

Pecnybnuka
HDarecTaH

CTaBponosibCKumn
Kpan
OpeHbyprckas
obnactb
3abankanbckum
Kpan
ApXxaHrenbckas
obnactb
Tomckasa obnacTb

JleHnHrpanckas
obnactb

Knposckas
obnactb

Pecnybnuka
bypaTtuna

YomypTcKasa
Pecnybnuka

Bnaonmumnpckas
obnactb

MypMaHcKasa
obnactb

flpocnaBckas
obnacTb

BpsaHckasa obnacTb

[NleH3eHCcKad
obnacTtb

YeyeHcKad
Pecnybnuka

CaxannHckas
obnacTtb

o



59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76
77

78
79

80

81

Nnneukasn obnacTb

Pecnybnunka Komn
Opnosckas obnacTb

Pecnybnuka TbiBa

CMoieHcKas
obnacTb

KabapaunHo-
bankapckas
Pecnybnuka

MiBaHOBCKaA
obnacTtb

KocTpomckas
obnacTb

Kypckas obnactb

KanunHuHrpanckas
obnacTtb

Pecnybnuka
CeBepHasa OceTuq -
AnaHwus

Pecnybnnka Mapun
on

Kany»xckasa obnacTtb

Pecnybnuka
MopnooBus

r. CeBacTonosb

HoBropoackas
obnactb

KamyaTckun Kpaun

NMckoBckas obnacTb
Pecnybnuka Antan

Pecnybnuka Agbires

MarapgaHckas
obnactb

EBpenckas aBT.
obnacTtb

Pecnybnuka
NHryweTusa

103

101

98

97

96

96

95

95

94

92

80

76

74

66

62

44
44

41

31

0,55

0,54

0,52

0,52

0,51

0,51

0,51

0,51

0,50

0,49

0,43

0,41

0,40

0,40

0,35

0,33

0,31

0,29
0,26

0,24
0,24

0,22

0,17

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76
77

78
79

80

81

YyBaluckas
Pecnybnuka -
YyBawwus

Tynbckas obnacTb

KypraHckas
obnacTtb

Pecnybnuka
Kapenus

Pecnybnuka
Xakacus

Nnneukasn obnacTb

Opnosckas
obnacTb

CMoneHckas
obnacTtb

KabapaunHo-
bankapckas
Pecnybnuka

iBaHOBCKas
obnacTb

Kypckas obnactb

KannHuHrpanckas
obnacTtb

Pecnybnuka
CeBepHasa OceTuns -
AnaHus

Pecnybnmnka Mapun
)

Kany»xckas
obnactb

Pecnybnuka
MopLooBus

HoBropoackas
obnactb

KamyaTckuin kpaun

[MckoBCKas
obnacTb

Pecnybnunka Antan

Pecnybnuka
Anbires
MaragaHckas
obnacTtb

EBpenckas aBT.
obnacTtb

o



82 Pecnybnuka 22 0,12 82 Pecnybnuka 0 0

Kanmbikunsa Kanmblikns

83 YyKOTCKUW aBT. 18 0,10 83 YyKOTCKWUIA aBT. 0 0
oKpyr oKpyr

84 HeHeukun aBT. 16 0,09 84 HeHeuknn aBT. 0 0
OKpyr OKpyr

85 Kapa4aeso- 11 0,06 85 Kapa4aeso- 0 0
Yepkecckas Yepkecckas
Pecnybnuka Pecnybnuka

C y4eTOM MHTEHCMBHOIO POCTa YHEProBOOPYXXEHHOCTU HAaCeNIeHUS, XWUJbIX U
obwecTBEHHbIX 30aHUN, TEHAEHLUNS MO KOJIMYECTBY "3/IEKTPOTEXHNYECKUX" MOXKapoB.,
04EeBMAHO, COXPAHUTCA NPU CYLLECTBYIOLLEM MOJIOXXEHUN NOXKAPHOMN NPOPUNAKTUKN
3JIeKTPOYCTaHOBOK.

B HacToslee BpeMsa CnoXunacb CUTyaums, Koraa afekTpoobopynoBaHume no 6osblLuei
4aCTW HMKEM He 06CNTy)KMBAEeTCS C TOYKM 3PEHMSI ero NoXKapHON NpoUIaKkTUKMN.
DNEeKTPUKN Ha 06beKTax 3aHUMatOTCSt ero 06Cny>XxMBaHNEM UM PEMOHTOM, KOFAa YTO-TO
BbIXOAWNT M3 CTPOs. B 3TOM CBSI3N, 0OHNM N3 OCHOBHbIX BOMPOCOB ABASAETCS OpraHmn3aumns
cncTeMaTUYeCcKor NPOUIAKTKN MOXKaAPOB OT 3/IEKTPO0OOPYAOBAHUS XKUMbIX 1
06LeCTBEHHbIX 34aHUIA C MPUMEHEHNEM TEXHUYECKMX CPEeaCTB.

B cooTBeTCTBUK CO CTaTben 4 TEXHNYECKOro pernameHTa TaMo)xeHHoro cot3sa "0
H6e3onacHoCTK HM3KOBOJIbTHOro obopynosaHuna" (TP TC 004/2011), HN3KOBONILTHOE
obopynoBaHue 0o/MKHO 6bITb pa3paboTaHO U U3roTOBAEHO TakuM 0bpa3om, 4Tobbl Npu
MPUMEHEHNN ero No Ha3HAYeHMIO N BbINOJIHEHNN TPEBOBAHNI K MOHTa)Ky, 3KCyaTauum
(nCcnonb30BaHWUIO), XPaHEHUID, NeEPEeBO3Ke (TPAaHCMOPTUPOBAHUIO) N TEXHNYECKOMY
obcnyxumsaHuto 3170 obopynoBaHme obecne4ymBano: OTCYyTCTBME HEAOMYCTMMOI0O pUcCka
BO3HWKHOBEHMSA NOBbILWEHHbIX TEMNEpPaTyp, AYrOBbIX Pa3psaoB UK U3TYYEHUI, KOTOPbIe
MOryT MPUBECTU K MOSIBJIEHNIO ONMAaCHOCTEN, OTCYTCTBME HEAOMYCTUMOIro pUCKa npu
neperpyskax, aBapunHbIX peXxrnmMax u 0TKasax, Bbi3biIBae€MbIX BJINSTHUEM BHELLHUX U
BHYTPEHHUNX BO3AENCTBYOWMNX PaKTOPOB. TakXe B 4aHHOW CTaTbe YCTAaHOBJ/IEHO, 4YTO
HN3KOBOJIbTHOE obopynoBaHWe A0/HKHO ObITh pa3paboTaHO N N3roToBAEHO TakuM obpasom,
4TO6bl OHO HE ABNANOCh NCTOYHMKOM BO3HUKHOBEHMSA NOXKapa B HOPMasibHbIX N aBapUNHbIX
ycnosusax paboTsl.

B 60/bLUMHCTBE C/ly4aeB, Mocjie MoOHTaXka, 3/1ekTpoobopynoBaHMe He NoaBepraeTCs
NpPOPMNIaKTUHECKMM OCMOTPAM, TEXHUYECKOMY KOHTPOJIO, 06CYy)KMBAHMIO N PEMOHTHO-
npeaynpeanTenbHbiM MeponpuaTnsam. OQHAaKo CO BDEMEHEM C HUM MPOUCXOANT
oTpuLaTesbHble U3MEHEHUS. YXYALWeHNe COCTOSHNSA 3/1eKTpoobopynoBaHMS NPUBOAUT K
HepauMoHaIbHOMY MCMOJIb30BaHMIO 3JIEKTPUYECKON IHEPT N U MOBbILLEHMNIO YPOBHS
MOXKapHOW OMacHOCTW, a, 3HAYUT, TpebyeT 3a HUM CUCTEMATU3MPOBAHHOIO HabntoaeHUs.

B cooTBeTCcTBUN C PefepalibHbIM 3aKOHOM OT 21 aekabpsa 1994 r. N 69-®3 "O noxxapHomn
6e3onacHoCcTN", NpodnakTUKa NOXKapoB - COBOKYMHOCTb NPEBEHTUBHbLIX Mep,
HanpaBJIEHHbIX Ha UCKJTIOYEHNE BO3MOXXHOCTW BO3HUKHOBEHWS MOXKAPOB U OrpaHnveHne nx
nocnencTeun.

Mon cncrtemom NpohunakTUKN NoXxKapHoW 6e3onacHOCTU 31eKTPoobopyA0BaAHUSA XUJIbIX U
06LWeCTBEHHbIX 34aHUA MOHUMAIOTCA perynspHble, BbIMOJHAEMbIE MO 3a4aHHON NporpaMmme
HabnoeHns 3a a3KCNlyaTUpyembIM 31eKTpoobopyaoBaHMEM, NO3BOASAIOLIME ONpefensiTb
ero (hakTnyeckoe COCTOSHME, MPOMUCXOAALLNE B HEM NPOLLECCHl N MPOrHO3MPOBaTh
M3MEHEeHMe COCTOSAHUSA Mo BAVUSHMEM pPa3IMYHbIX (pakTopoB. Takme HabnogeHns
HeobxogunMmebl, B NepByto o4epenb, AN 3n1eKTpoobopynoBaHNSA 0O0bEKTOB C MacCOBbIM



npebbiBaHnem nogen.

MNo>xapHasa 6e30nacHOCTb 06BEKTOB Pa3/INYHOI0 Ha3HAYEHUS B 3HAYUTEIbHOW CTeneHn
ornpenenseTcs COCTOSAHMEM 3KCMJlyaTUPyeMoro 3siekTpoobopynoBaHus n
3/71IEKTPOYCTaHOBOK.

OCHOBHbIM HanpaBaeHnem B obecrnevyeHnn noxkapHom 6e30MNacHOCTU IKCNAYyaTUPyeMoro
anekTpoobopynoBaHUA ABASETCA MAaKCUMalbHO BO3MOXXHOE CHUXXEHNE BEPOSATHOCTH
BO3HUKHOBEHMS NOXKapa OT 3/IEKTPOYCTAHOBOK B LLEJIOM U OT OTAEJIbHbIX 3JIEKTPUYECKMNX
n3pnenunn.

TaM, roe eCTb KOHTAKTHbIE COEANHEHUNS B 3NIEKTPOCETAX, MPOLLECC OKUCIIEHUS
MeTaJIINYECKNX NMOBEPXHOCTEN 3NEKTPOKOHTAKTOB N NOABJ/IEHUS AedeKTOB HEMPEPLIBEH.
Be3 nocTaTo4YHOM TEXHNYECKOW OCHALLEHHOCTU U NOArOTOB/IEHHOrO NepcoHana B
60/IbLUMHCTBE Cly4YaeB HENCMPABHOCTY 3/1eKTPoobopyi0BaHNS MOXKHO 0OHAPY)XXNTb TOJIbKO
No XapakKTepHOMY 3anaxy Ui obyrneHHOM 3N1eKTPOU30NALNN, YTO XapaKTepPHO ONs
ABAPUIHbIX OEEKTOB Y)K€ Ha NOXXapoonacHon cTaguu.

BO3HMKHOBEHME fedeKTOB 3IeKTPUYECKMX Lenen n 3nekTpoobopynoBaHus - 3TO
€CTEeCTBEHHbIN NPOoLLEcc, K KOTOPOMY HeE06X0AMMO BbITb FOTOBLIMU.

B HacTosWwee BpeMsa NOABUINCL HOBble TEXHNYECKNE CpeaCcTBa, NO3BOJISAIOLLNE BbIBECTU
NPOPUNAKTUKY NOXKAPOB OT 3/IEKTPOOBOPYA0BaAHUSA B XUJbIX N 0OLWECTBEHHbIX 34aHUAX Ha
HOBbIN YPOBEHb.

K 06Cny>X1MBaHMIO 3N1EKTPOYCTAaHOBOK AOMYCKAOTCA KBaAMpuUuMpoBaHHbie CNeynanmncTsl,
nmetoLme rpynny no anektpobesonacHocTn He Huxe lll, noagTBEep>XAEHHY0
COOTBETCTBYHLLMM YOAOCTOBEPEHMEM.

O6cnenoBaHMe 31€KTPOYCTAaHOBOK A0JIKHO NMPOU3BOANTLCA COBMECTHO C
KBaIMPULNPOBAHHbBIM NEPCOHANIOM 3/IEKTPOTEXHNYECKOr0 X034ACTBA, OTBETCTBEHHbLIM 33
obcnyxmBaHme 31eKTpPoobopya0BaHNSA 34aHUS.

1. O6nacTb NnpuMeHeHus

HacToawme MeToanyeckme pekoMmeHgaumm onpeaenstoT obLimne nonoXXeHus rno
opraHu3aummn NPoPUIAKTUKIN MOXKAPOB OT 3N1EKTPOOOOPYA0BAHNSA B XKUJIbIX U
06LEeCTBEHHbIX 30aHUAX C MPUMEHEHMEM TEXHUYECKUX CPelCTB.

HacToswme meTognyeckme pekoMmeHgaumm npegHasHayeHbl 49 OpraHoB UCMOJIHUTENTbHON
BNlacTn cybbekToB Poccnmnckon depepanmn, opraHoB MECTHOIO CamMoyrnpaBJieHuns,
OpraHm3auuni rno peaamsaumnm NOAHOMo4YUN B obnacTn noxapHom 6e30nNacHOCTU, a TakXe
COBCTBEHHNKOB (apeHOaTopPOB) XWJbIX AOMOB (KBapTuUp).

OCHOBHbIMM 3aZla4aMun OPraHOB UCMOJTHUTENbHOW BNACTU CybbekToB Poccuiickonm
depepaumn, OpraHOB MECTHOIO CaMoyMnpaBJ/ieHUs, OPraHn3aLnin, Ha peLleHne KoTopbIX
HanpasaeHa NPoMUIaKTKA NMOXXAPOB B XWJbe, ABNATCSA 0by4yeHne HaceneHns mepam
no>xapHol 6e30MacHOCTM, OCHOBaM NMo)xapobe3onacHOro NoBeeHuns, a Takxe
NHMOPMUPOBAHNE HACeJIEHUS O Mepax NoxXKapHon 6e30nacHoOCTM.

HacToswme meTognyeckmne pekoMmeHgaunum MoryT 6biTb NpUMeHeHbl COOCTBEHHUKaMM
OOMOB (KBapTup) N apeHgaTopaMum NoMeLeHUn ansa npoBeaeHnss CaMoCTOATENIbHOW
NepBUYHOWN OLLEHKWN COCTOAHMSA NOXKApPHOM B6e30MacHOCTU 3KCNJyaTUupyemMoro
anekTpoobopynoBaHUA.

B HacToawmnx MeToanyecknx pekoMmeHgaumax non TeXxHN4YeCKMMn cpencresamm



NPOMUNAKTMKIN NOXKapPOB MOHMMAIOTCS annapaThbl 3aWNTbl NIEKTPUYECKNX Lienen,
TEenJ0BU3NOHHAA ANArHOCTUKA, TEPMOVMHANKATOPbLI 1 TEPMOCUCTEMBI.

HacToswwre MmeToamnmyeckme peKkoMeHagaunm He ABNSAITCSA PYKOBOLCTBOM MO
MPOEKTNPOBAHNIO 3J1EKTPOYCTAaHOBOK 30aHUA K MOHTaXy alfnnapaTtoB 3J'IeKTpI/ILIeCKOM
3allnTbl U OPYyrnx tTexHn4eCkKnx cpeacTs.

MpoekTnpoBaHMe N MOHTaXX 3/IEKTPOYCTAHOBOK 34aHNIA O0JIXKEH NPOBOANTLCSA B
COOTBETCTBUN C AENCTBYOWNMN HOPMATUBHLIMU OOKYMEHTAMMU.

HacToswure MmeToamnmyeckme peKkoMmeHagaunm He ABNAITCA HOPMATUBHbIM LOKYMEHTOM.

2. OCHOBHbIE 3JIeKTPOTEXHUYECKUe NPUYnHbI NO>XKapos
OT 3/1eKTpoobopynoBaHuna

Mo>kapHasa 6e30nacHOCTb 06 BLEKTOB Pa3/INYHOIr0 Ha3HAYeHUs, B TOM YUCSIE XKXUNbIX U
06LeCTBEHHbIX 3aHUI B 3HAYNTENIbHOW CTENeHN onpeaenseTcs COCTOAHNEM
3KCMNJyaTUPYEMOro 3/1eKTPO0O0OPYA0BAHNA 1 DJIEKTPOYCTAHOBOK.

3HaHME TEXHUYECKUX MPUYNH NMOXKAPOB OT 3N1EKTPOYCTAHOBOK MO3BOJISET OPraHN30BaTh
3 PEKTUBHYIO CUCTEMY NOXKAPHO-NPOPUNAKTUYECKNX MEPOMPUATUN.

K npuinHaM No)KapoB 3/IEKTPOTEXHNYECKOro XapakTepa OTHOCATCSA:

KOPOTKOE 3aMblKaHUNE,

rneperpy3ka 3/IeKTPNYeCcKnxX Leneu;

6o/blUOE NepexoaHoe CONPOTUBJIEHNE;

NCKPEHUe;
- 3/IeKTpuYeckKas ayra;
- NepeHanpsi>XxeHne 3JIEKTPUYECKON CeTu.

KpomMe Toro, HeobxoamMMo y4nUTbiBaTb, YTO NEPEHANPsS>XXeHNe 3/IeKTPUYECKon ceTu,
BbosibLIOe NnepexoaHoe CONPOTUBIIEHNE N Neperpy3kKa Lenu MOXKeT NPUBECTN K KOPOTKOMY
3aMbIKaHUNIO, BO3HNKHOBEHWIO SNIEKTPNYECKON AYyru, n HaobopOoT, KOPOTKOE 3aMblKaHue
MOXKET NPUBECTU K Neperpy3ke 3N1eKTPUYECKon CeTU, K NCKpeHnto, obpasoBaHMIo
3/IEKTPUYECKON AYrnN, K Nepexony 31eKTPNUYEeCcKoro Toka Ha MeTaslsInyeckmne 3a3eMsieHHbIe
KOHCTPpYKUMK n 1.4. [3].

To eCTb, 0O4HWN aBapUHbIe PeXNMbl, MOFYT NepexoanTb B Apyrve 6osee onacHble
OTHOCUTENIbHO BO3MO>XHOCTW BO3HUKHOBEHUNS MO>XKapOoB.

KopoTKoe 3aMblkaHune

Cpean NpuUYnH NMoXKapoB 3JIEKTPOTEXHNYECKOr0 XapakTepa KOPOTKOE 3aMblKaHNe ABNaeTCA
CaMbIM pPacrnpoCTPaHEHHbIM, XOTH HeEPeLKO OHO MOXeT bbITb U cnefcTemMeM Kakon-nnbo
OpYyron aBapumnHoOM CUTyaunmn B 3IEKTPUYECKOU Lienn.

KopoTkoe 3aMblKaHNEe B JIEKTPUYECKMX LLEMSIX MOXXET BO3HUKHYTb B pe3yJibTaTe
3aMblKaHNA Mexxay a30BbIM U HYJIEBbIM NPOBOAHMKAMM, 3aMblKaHUS a30BOro
npoBOAHMKA Ha "3emn0" [3].

MHbIMK CcnoBaMy, KOPOTKOE 3aMblKaHVe BO3HUKaeT Npu coegnHEeHNN 31eKTPUYeCcKnx



NPOBOAOB C HAPYLUEHHOWN N30a5LMeN, CONPUKOCHOBEHUN NMPOBOAOB C MeTalIN4eCKUMm
3a3eMJIeHHbIMU KOHCTPYKUUAMU 34aHUN U COOPY>XXEHUU, NONafaHUN Ha Or0JIeHHbIe
NpoBoAa NMOCTOPOHHUX MeTaNNn4Yecknx npeameTos, npoboe obyrneHHON nan HapyLLIeHHON
N30758U1UN NPOBOLAOB N APYIrMX dNEKTPOYCTAaHOBOYHbIX N3AESTNNA.

MpY KOPOTKOM 3aMblKaHUN MTHOBEHHO MHOIOKPATHO YBEIMYMBAETCS CUla TOKa B Lienu,
NPOUCXOAUT 3HAYUTENbHOE BblAeJ/IeHe Ternna, 3Ha4YnuTeIbHO BOo3pacTaeT TeMnepaTypa
TOKOMPOBOASLLNX XKWJ1, 4TO NPUBOAUT K PACMIABJIEHUIO U30ALUN SNEKTPUYECKUNX
NpoBONOB U Kabenen n ee nocnegyoLLeMy BocrnjaMmeHeHU0. KopoTkoe 3aMblKaHue, Kak
NpPaBWI0, CONPOBOXXAAETCA XJIONKOM, pacnjaBieHneM MeTasia NpoBOAHUKOB U BbIOPOCOM
PaCKaNIeHHbIX YaCTUL, U3 30Hbl KOPOTKOIr0 3aMblKaHMs C NOC/eaYyoLWNUM BOCMIaMEHEHNEM
OKPY>KaoLLNX NpeameToB.

Hanbonee pacnpocTpaHeHHble MPUYMHbI, MO KOTOPbIM MOXKET NPON30ATK KOPOTKOE
3aMblKaHWe B KBapTupe, AoMe, 06 EeCTBEHHbIX 34aHNSAX - 3TO MOBPEXOAEHNE N30JALNN.
MoBpexxaeHne N30n8unKn Yalle BCero NpoucxXoanT B MecTax, rae rnposoga neperunbatorcs.
Tak)Xe K MoBpeXAeHUI0 N30A8LMN MOXXET NPMBECTU NepekpyYBaHne NpoBoaoB, crnbaHmne
NPOBOAOB MO OCTPbIM Yr/iIOM, NOBpeXAeHNEe N30/ALNM NPOBOAOB NPY NPOBEAEHNN
PEMOHTHbIX paboT [4]. 30a51UumMt0 MOTYT NOBPEAUNTb IPbI3YyHbl UM AOMALLUHNE )XUBOTHbIE.
Ewe oaHa npnynHa KOPOTKUX 3aMblKaHWI - Neperpes W, Kak ceacTBue, paspylleHme
n3onaunu.

NCToYHMKaMM 3a)KNraHmsa Npu KOPOTKUX 3aMblKaHNAX MOTYT ABNATbCSA PpacKaleHHble
(ropswme) 4acTurubl N Kanaum MeTasisla Npu pacnjaBieHNM B aBapPUNHbIX PEXUMaX XN
npoBoAoB (kabenen) nnm nNpun paspyeHnn anekTponpmbopos.

lMeperpy3ka 3/IeKTPUNYECKMNX ceTen

CoBpeMeHHble KBapTMPbl U AOMa HacCbILLEHbl MHOXKECTBOM 3J/1IeKTpu4eckmnx npnbopos.
YacTon NpnYnNHON BOSHUKHOBEHNSA NOXKAPOB ABAETCA Neperpy3ka 3/1eKTpoceTen.

Meperpy3Koi Ha3blBaeTCs Takoe sABJeHMEe, NPU KOTOPOM B 3JIEKTPMYECKOM CETU BO3HUKAIOT
TOKOBbIE Harpy3ku, npesblllaowmne 4ANTeNbHO 4ONYCTUMbIE.

Hanbonee 4acTon NPUYNHON, Bbi3bIBatOLLIEN MEPErPY3KY INEKTPUYECKNX LLIEMEN B XKUMbIX U
06LLEeCTBEHHbIX 3[aHUAX, ABNSETCS BKOYEHME B 3NIEKTPUYECKYIO CETb He
NpefyCMOTPEHHbIX PAaCY€TOM MOLLHbLIX NOTPebuTenen 3aNeKTPOIHEPI NN NN BKIIIOYEHME B
OLlHY PO3eTKY HEeCKOJ/IbKO BbITOBbIX NPn6opoB 60bLLOA MOLLHOCTM O4HOBPEMEHHO.

B pe3ynbTaTe neperpy3ku NpoBoja HarpeBalTCs, BbiaenseTcs 60nbLIoe KOM4ecTBo
Tenna, MoryT NJaBUTbCS XKWkl MPOBOAOB - 3TO MOXKET CTaTb NPUYNHON KOPOTKOIO
3aMblKaHUA, BO3HUKAOT UCKPbI U KakK cneacTeue noxap [5].

Bonblioe nepexogHoe conpoTmBaeHne (MIOXON KOHTAKT)

Bonbwoe nepexoaHOe CONPOTUBJIEHME - 3TO COMNPOTMUBIEHNE YyHaCTKa /IEKTPUYHECKON Lenn
B MecCTe coeMHeHNs OTAesIbHbIX 3/1IeMeHTOB (MeCTa coeguHeHUs NpoBoaOB,
NOACOEAUNHEHUSA UX K JIEKTPONMPUEMHMNKAM, KOHTaKTHbIM 3/1eMeHTaM U T.M.) B KOTOPbIX,
NpWY HEeNpPaBuUJIbHOM UX UCTMOJHEHNW, CONPOTUB/IEHNE BbIlE MO CPABHEHUIO C
COMNPOTUBJIEHNEM DJIEKTPUHECKON LLenun A0 3TUX YH4aCTKOB 1 nocne Hux [3].

Haunbonee YacTo 6osblUne NepexofHble CONPOTUBIEHNS BO3HMKAOT B MeCTax CoeuHEeHs
NpPoBOAOB Mex Ay coboi, Korga BMecTo Nanku, CBapku, ONpPeccoBKM UM 3a)KMMOB Moj,

60/ Thl MPUMEHSAIOTCSA CKPYTKN NPOBOAOB (0COBEHHO OnacHa CKPyTKa NPOBOJOB C
AJIIOMUHUEBBLIMU U MEHbIMU XXWUNaMun), B MecTax NoAkJloyYeHnNs MpoBOAOB K annapaTam 6e3



crneumanbHbIX 3a)KMMOB Y HAKOHEYHMKOB, B BbIKJIOYATENAX, LUTEMNCENbHbLIX pa3bemMax
(po3eTKax, BUJKax) Ha KOHTAKTHbIX 3/1eMeHTax Mpu CHUKEHUM Npuiaraembix ans
BKJIIOYEHUNSA YCUINIA, HEO0BKJIOYEHUSA, NOAFOPAHUS U T.M., B MECTaxX KOHTAKTOB,
BbIMOJIHEHHbIX C MOMOLLbIO Pe3b60BbIX COeANHEHWUI B 371eKTPo06opYyI0BaHNN, B KOTOPOM B
npouecce paboTbl MPOM30LLIO OC/abneHne KOHTaKTa.

HenocpeacTBEHHBLIM NCTOYHMKOM 3aXUIFaHNSA B 3TOM CJslydae MOryT ObiTb: 3/IEMEHTHI
3/IeKTPOYCTAaHOBOK, HarpeTble A0 BbICOKOW TeMnepaTypbl TEMJIOM, BblAENIE€HHbIM
3/IEKTPUYECKMM TOKOM B MecTe 60/1bLLIOro NnepexoaHoro CONpoTUBIEHUS; 3NeKTpuyeckme
NCKPbl UK YaCTuUUbl pacnjliaB/ieHHOro N HakKaJiIeHHOro MeTaJsjla, BO3HUKawuwne B MmecTe
"Maoxoro" a/IeKTpMYeCcKoro KoOHTaKTa.

Kpome Toro, 6o/bll0oe NepexofHOe CONpPoTUBIEHNE MOXXET OblTb MPUYNHON
BO3HMKHOBEHUS KOPOTKOIro 3aMblKaHMS.

NckpeHne (myroson npobon)

NckpeHne (ayroson npobon) B 3N1€KTPOYCTAaHOBKAX - 3TO BECbMa pacnpoCcTpaHeHHoe
SIBJIEHME N MPONCXOANT KaK Npun HopMasibHOM paboTe oTaenbHbIX NoTpebuTtenen
3NEKTPUYECKON SHEPI M, YalLle BCero NpnbopoB NMMEOLLNX KOTNEKTOPHbIN
3NeKTpoaBuUraTesib NPy HEMJOTHOM MPUJIEFAaHUN K HUM LLLETOK, TakK U B aBapUMNHOM
pexume paboTbl 3NeKTponpmbopoB, B MECTaX HEKA4YECTBEHHOI0 NPUCOegNHEHNA NPOBOAOB
K noTpebuTtensam aIeKTpu4eCcKom SHEPrum, npm CONPUKOCHOBEHNN OTAES/IbHbIX Y4aCTKOB
MPOBOAOB Mexay Cobon nnm C 3a3eMNEeHHbIMN KOHCTPYKUuamn n 1.4. [3].

Mpn CKpeHnn NponcxoanT obpasoBaHNE NCTOYHNKOB 3aXKUraHus, obnagamwmx sHeprmemn
N TeMnepaTypolr 4OCTAaTOYHbIX OJ1S BOCMJIAMEHEHMS MHOMMX FOPOYnNX BELEeCcTB U
MaTepunanos.

NckpoBoi pa3psa MoxxeT 06pa3oBbiBaTLCA NPU N3JIOMe XWJbl Kabensa n3-3a ycTanocTu
MeTasina, pa3pbiBa NPOBOAHUKA MPU Ype3MEPHOM pacTsxKeHun Kabens, nnbo npu
NoBPEXOEHUN XKWUJbl MOCTOPOHHUM NpeAMeToM. B noBpeXaeHHOWN )Xune Bo3HNKaeT Maslbli
3a30p, NpobuBaeMbii paboymM Hanps>KeEHNEM, MO3TOMY TOK MO TakoMy kabento
NpoOoJIXKaeT NpoTekaTb, U ocTaeTcs 6/1M30K K HOMUHaNbHOMY 3HavyeHuto. B 3a3ope
BO3HWKAeT OYroBOW pa3psf, CONPOBOXAAOLWMNIACA UHTEHCUBHBIM BblAesIeHNUEeM Tenna, Y4To
NPUBOAUT K AaJibHENLIEMY pa3pyLUEeHUO N3onaummn Kabena n ero BO3ropaHuio.

dnekTpuyeckas gyra

dnekTpunyeckasa gyra obpasyeTcsa B pe3sysibTaTe yCTOMYMBOIr0 3/IEKTPUYECKOro pa3paga
MeXxay OABYMSA MeTal/INYeCKUMU 3/IEMEHTaMIN IeKTPUYHECKON YCTAaHOBKN, MMELWNMN
pa3Hble NnoTeHumanbl. B anekTpmnyeckon ayre nponcxognT NUHTEHCMBHASA MOHU3aL NS
ra3oBOro NpPoOMeXxyTKa, njaasJsieHne n ropeHne metasasia. Kpome Toro, npomcxoanTt
WHTEHCMBHOE pa3bpbi3rnBaHne pacnjaBsieHHbIX YacTUy MeTanna, nmewmx 6onbLIon
3anac TenJioBoM 3HepPrun, KoTopble nonagas Ha roptoyme Mmatepmalibl, MOTyT 3a)XKe4b UX.
IneKTpmyeckasa gyra nMeeT o4eHb BbICOKYO TemnepaTypy (1500 - 4000 °C) n moxxeT
BOCMJIAMEHUTb NpaKTU4Yecku Ntobon ropoymin maTepman, ConpmkacasCb C HUM
HernocpeacTBEHHO, @ TakK)Xe NoCpenCTBOM JIy4UCTOW TENAOThI.

YcTon4mBasa anekTpmyeckasa gyra MHorga MoXKeT BO3HUKaTb B 31eKTpornpoBoaax. MNpu
3/IEKTPUYECKON Ayre no uensam npoTeKatoT TOKM KOPOTKOro 3aMblikaHus. Mo3ToMy npwu
0bpa3oBaHNM 3NEKTPUYECKON Ay B aBaAPUNHOM PEXNME B IJIEKTPUYECKOWN Lienu
BO3HUKAKOT BTOPUYHbIE (MOBOYHbIE) ABNEHUS, XapaKTepHble 0151 KOPOTKOro 3aMblkaHus. B
caly4asx, He NpeayCcMOTPEHHbIX HOPMaJibHbIM PEXUMOM 3KCMJlyaTaunmn 3N1eKTPOYCTaHOBOK,
BO3HWKHOBEHMWE 3/IEKTPMYECKON AYrK Yalle BCEero NpomcxoanT Npu KOPOTKOM 3aMblKaHUN



[3].
MNepeHanpsi>XeHne B 3/IEKTPUYECKON Lenmn

MNepeHanpsxeHne MOXXET BO3HUKATb: MPU KOPOTKUX 3aMblKaHUAX; NpU nonagaHum
"BbICOKOro" Hanpsa»>XeHna Ha HU3KOBOJIbTHbIE CeTW; NMpW rPO30BbLIX pa3pagax;
3NEeKTPOMArHNTHOM UHAOYKLUU U Ap.

MNMoXxapHas oNnacHOCTb NepeHanps»XeHns, B 3aBUCMMOCTM OT KOHKPETHbIX YCI0BUA, MOXKET
NPOABAATLCA B C/IeAYIOLLEM: NOBbILLEHNN BEPOATHOCTM BO3SHUKHOBEHMSA KOPOTKOIO
3aMblKaHNA; YBEIMYEHNN TOKOBOW HArpy3Ku Ha OTAEJIbHbIX Y4acTKax 3/IEKTPUYHECKON Lenn
N BO3MO>XHOCTU BO3HUKHOBEHUSA MeperpysKun; NoBbILLEHUN TENJ0BbIAENIEHNS B
3N1eKTpoHarpeBaTesibHbIX YCTPONCTBAX; MNOBbILLUEHNN BEPOATHOCTU BO3HUKHOBEHUS
aBapUNHbIX peXXnMoB B anekTponpubopax [3].

HenpaBunbHasa akcnayaTaums, KOHCTPYKTUBHbIE HEAOCTATKU N HEUCMPABHOCTU
3/1IeKTpomn3gennn

MNoxxapHas 6e30MacHOCTb 3/1IeKTpuYeckmnx Nnpnbopos HanpaesieHa Ha obecneyvyeHne
MPaKTUYECKON HEBO3MOXXHOCTN 3aropaHuns, Kak caMoro n3genuns, Tak n oOKpy>KawLlen ero
cpeabl, 4TO A0JIKHO obecrneymBaTbCs KOHCTPYyKUMen anekTponpubopa, Bbibopom
KOMMAEKTYOWNX N3LENA N MaTEPUAIOB C TEMMNEPATYPHbLIMU XapaKTEPUCTUKAMU,
COOTBETCTBYHOLLMMN TEMJIOBOMY peXxnMy paboTbl. [Mpn 3TOM XapaKTepucTukamm
no>xapobe3onacHoCTn ABNSETCA COOTBETCTBME TEMMNEPATYpPbl Ha OCHOBHbIX 3/1eMEeHTax
3/IeKTpuYeckoro npmnbopa AoNyCcTMMbIM 3Ha4YE€HUAM, KakK B paboyeM, Tak n B aBapnmnHoOM
pexunme ero paboTsbl.

BO3HUKHOBEHME MOXXAPOB OT 3JIEKTPUYECKMX NpnbopoB MoXKeT BbiTb 00yCIOBNIEHO:
KOHCTPYKTUBHbIMW HEAOCTaTKaMM, HapyLLUEHWEM MpPaBu 3KCMJyaTauun; HeKayeCTBEHHbIM
3HeprocHab>xeHneM (pe3knmmn KonebaHnaMmM Hanps>KeHNs B 3IEKTPUYECKON CeTU, 4TO
MOXKeT NPUBECTUN K BOSHUKHOBEHWIO aBapUIAHbIX PEXXMMOB).

OCHOBHbIMU MPUYNHAMU BO3HUKHOBEHMSA MOXKAPOB OT 3JIEKTPUYECKUX U3a4esINA ABNAITCA:
KOPOTKOE 3aMblKaHue B npubopax u WHypax nuTaHunsa, bonbloe nepexogHoe
COMpPOTUBJIEHNE, MeperpyskKa, UCKpeHne, HapyLlleHne TenJioBoro pexvuma paboTsbl
anekTponpunbopa (yxyAWweHHbIN TENNOOTBOA), HENOCPEACTBEHHOE CONMPUKOCHOBEHNE
HarpeTbIX MOBEPXHOCTEN 3N1eKTPonpnbopos C ropoyYnMm maTepuaiamn; Bo3gencTeme
TennoBoro usny4deHus npubopa (HanpuMmep, anekTpooborpeBaTens) Ha roproymne
MaTepuasbl; Bbl1eT packasieHHbIX YacTul, o6pa3oBaBLUNXCA B pe3ysibTaTe aBapUnNHOro
pexuma [3].

3. OpraHu3saumsa npodPunaKkTUKM no>xapos
3.1. O6wMe nosio>KeHus

OpraHusaumns NpoUIakKTUKN MOXapoB OT IKCMYaTUPYEMOro 371eKTpoobopynoBaHNS
HaxoOMUTCA B KOMMAETEeHUNM NnLa, Uan ynpaBastowen KOMNaHum, OTBETCTBEHHbIX 3a
obecnevyeHne noxxapHom 6e30NacHOCTN Ha 0bbeKTe 3alnThbl, €C/IN NHOE He onpeneneHo
pyKOBOAMTENEM OpraHn3aLunn.

B cooTBeTCcTBMN C [15] OTBETCTBEHHbIN AO/IXKEH UMETbL: TEXHUYECKME NMAacnopTa OCHOBHOMO
3N1eKTpoobopynoBaHUS, XKYpPHabl y4eTa 31eKTpoobopyAoBaHMS C NepeyYnciieHnem
OCHOBHOIO 3/1€KTP0060opPYyAOBAHUS M C YKa3aHUEM ero TEXHUYECKNX AaHHbIX, UHCTPYKLUN
Mo 3KCMyaTauum n TeEXHNYECKNe NnacnopTa 3aBOAOB-M3roTOBUTENEN, CEPTUDMKATLI Ha
obopynoBaHue 1 MaTepuranbl, nognexaline obsisatenbHoOM cepTudrKaumm, NPOTOKObI U



aKTbl UCMbITAHUIA U N3MEPEHU, PEMOHTA N TEXHUYECKOro 06CnyXnMBaHUa obopynoBaHus,
XKYpHan fedeKkToB 1 Heroslafgok Ha 31eKTpoobopynoBaHNM, NPON3BOACTBEHHbIE
NHCTPYKLUMWN MO 3KCMJIyaTalUnmn 3IEKTPOYCTAHOBOK, MHCTPYKLIWM MO NOXKapHOW
6e30MacHOCTU, UHCTPYKLMKX MO NMpefoTBPaLLEHNIO U NIMKBMAALMN aBapuil. Bce MHCTpyKumK
pa3pabaTbiBalOTCS C YY4ETOM BUOOB BbINOJIHAEMbIX PaboT 1 yTBEPXKAATCSA PYKOBOAUTENEM
opraHusaumn. NMopanok XpaHeHs 4OKYMEHTaLUNM yCTaHaB/IMBAETCS PyKOBOAUTENEM
opraHusauumu.

JlOKyMeHTaLua O0o/XKHa nepecMaTpuBaTbCsi He pexe 1 pa3a B 3 roaa.

Bce nameHeHna B 31eKTPOYyCTaHOBKAX, BbIMOJIHEHHbIE B Npouecce aKcnayaTauuu, 4OJSIKHbI
CBOEBPEMEHHO OTpa>KaTbCA Ha CXeMaxX N 4YepTexXXax 3a Nnoanmcbio OTBETCTBEHHOIO 3a
3J'IeKTpOXO3F|I7ICTBO C YKa3aHumnem ero AoJi’XKHOCTU N AaTbl BHECEHUNA NU3MeHeHW4.

CoOTBETCTBME IJIEKTPUYECKUX CXEM PAKTUYECKNM SKCMyaTaUuMOHHbIM J0/XKHO
NpoBepPSATbLCS He pexe 1 pa3a B 2 roaa.

B cooTBeTCcTBMM C [15] NpoBepKa yCTPONCTB 3aLLMTHOIO OTK/IIOYEHUSA NPOU3BOANTCS He
pexe 1 pa3a B KBapTa/l.

IOns npyrux annapaToB 3allUTbl PEKOMEHOYeTCS NPOBOANTbL NPOBEPKY He pexke 1 pa3a B
KBapTa.

MpoBepKYy COCTOSIHUA TEPMOUHAMKATOPOB N TEPMOCUCTEM PEKOMEHAYETCS NPoBOANTL 1
pa3 B KBapTaJs.

TennoBM3NOHHYIO ANArHOCTUKY 3/1eKTpoobopyaoBaHUSA peKOMEHAYEeTCHA NPOBOANTL He
pexxe 1 pa3a B roa.

PekomeHAayeTCs NPOBOAUTbL BHEMMAHOBOE NpodunakTnyeckoe obcnenoBaHmne oTAebHbIX
3J/1IEMEHTOB 3/1€KTPO0OOPYAOBAHNSA MOC/IE KaXXA0r0o NX PEMOHTA ML 3aMEHbI.

PekomeHayeTCa nepen NpoBegeHNEM 04epPEeHOro NN BHENIAHOBOIro obcnenoBaHms
03HAKOMUTbLCSH C AaHHbLIMU Npeabiayuero obcnenoBaHns. 3To NO3BOAUT NPOCIEANTb
AVHAMUKY NOXXAaPHOW OMNACHOCTW 3/1eKTPoobopyaoBaHNS 1 CBOEBPEMEHHO NPeAoTBPaTUTb
NO>XapoonacHY CUTyaLuio.

HenocpencTBeHHO NpPodMIaKTUHECKNIA OCMOTP 31eKTpoobopynoBaHUA MPOBOANT
KBaJIMULIMPOBAHHbIA CneunanmcT obcnyxmBatoLLen opraHn3aLmMm COBMECTHO C
OTBETCTBEHHbIM 33 MOXXAPHYO NPOPUNAKTUKY Ha obbeKTe.

Bce onepauun c anekTpoobopyaoBaHneM (MOHTa)K annapaToB /IEKTPNYECKON 3aLNThbI,
TEPMOVHONKATOPOB, TEPMOCUCTEM, MPoPUIaKkTnyeckoe obcny>xmpaHme, peMoHT, 3aMeHa)
OOJDKHbI MPOBOANTL KBaNNpUUMPOBaHHbIE CNeLnanncTbl 06Cy>XMBatoLEN OpraHM3aunn.

3.2. MpocdunakTuyeckme MeponpuaTmusa

K npodunnakTU4ecKnM MepornpusaTUSaM No npenynpeXxaeHunto NoXxapos oT
3NeKTPoobopyA0BaAHUSA XNJbIX U 0OLLECTBEHHbIX 3[aHUA CnenyeT OTHECTU:

- NepuoanNyYecKnin KOHTPOJIb COCTOAHUSA U paboToCcnocobHOCTN annapaToB 3aWnThl
3/IEKTPUYECKON CeTu;

- MIpuMeHeHne TepMONHANKaTOPOB nepmoumquKMM KOHTPOJIb UX COCTOAHUA,

- NIpuMeHeHne TepPMOCNCTEM;,



- Nepunoanyeckoe rnpoeseaeHne TeNJ0BU3NOHHOM AMArHOCTUKWN 3KCMyaTUPyeMoro
anekTpoobopynoBaHus;

- KOHTPOJIb COCTOSAHUS UCMOJIb3YEMbIX 3JIEKTPONPMOOPOB, 3/IEKTPOMNPOBOAKM U
3J71IEKTPOYCTAHOBOYHbIX U3A4ENUNA.

CnepyeT OTMETUTb, YTO Nepen NepBUYHON YCTAaHOBKOWN TEPMONHANKATOPOB Ha 3/IEMEHTbI
anekTpoobopynoBaHUA HEOOXOANMO COBCTBEHHUKY 3/IEKTPOYCTAHOBKN NN
3KCNJIyaTMpYyoLWen opraHnsaumm paspaboTaTb NPOEKT MOHTa>Ka TEPMOUHANKATOPOB C
yKa3aHNEM TOYEK MX MOHTa»ka 1 TUMOB.

[MpOoeKT MOHTa>Xa TepMONHANKATOPOB O0J1KEH ObITb BKJIIOYEH B nepedvyeHrb OCHOBHOWM
TexXHn4yeckomn OOKYMEeHTaLUnn 3awmwaemon SNEKTPOYCTaHOBKMW.

Mpn nocneaywLLeM NMPOBeAEeHUN PEMOHTHLIX paboT ¢ 3aMeHON TEPMOUHANKATOPOB AOJIKHO
OCYLLEeCTBNATb B COOTBETCTBUM C TpeboBaHMAMMN, pa3paboTaHHOro NpoekTa MOHTaXx<a.

YCTaHOBKY TEPMOVHANKATOPOB AOJIXKEH MPON3BOAMTb NEePCOoHas, AoNyLIEeHHbIn K paboTe B
NEeNCTBYIOLLNX 3NIEKTPOYCTAaHOBKAX, UMEKLLINA HE0OX0AMMbIe 3HAHMS N HAaBblKM MOHTaXa
TEPMOUHANKATOPOB.

MoOHTaXX TEPMONHANKATOPOB, CleAyeT NMPON3BOANTb Ha OTKIIOYEHHOM
anekTpoobopynoBaHUN (Hanpumep, BbIBEAEHHOM B PEMOHT, NPW NEPUOANYECKOM NN
BHEMIAaHOBOM TEXHMYECKOM 06CNyXMBaHUM 1 T.4.) ¢ cobnoaeHneM MNpaBua No oxpaHe
TpyAa Npw 3KCnJyaTauunm 31eKTPOYCTaHOBOK.

TepMOMHAMKATOPbI, MPENMYLLECTBEHHO, C/lefAyeT pa3MellaTb Ha KOHTAKTHbIX COeANHEHNAX
N KOHTAKTax pacrnpenennTenibHbiX YCTPONCTB; AOMYCTUMO pa3MeLleHne Ha Koprycax
HEKOTOPOro 3/1eKTPO0OOPYAOBAHNSA, @ TAKXKE MHbIX 3JIEMEHTAX 3/1eKTPOYCTAHOBOK.

TepMoONHAMKaTOPbl HEO6X0AMMO pa3MellaTb Tak, 4TobObl OHM ObIIN XOPOLLO BUAHbLI MPU
BM3YyasIbHOM KOHTPOJIE COCTOSHMS NO>XKapHOW 6e30nacHOCTY 3/1eKTpoobopynoBaHNS, B
4aCTHOCTU, TEPMOMHANKATOPHbIE HAK/IENKN CleQyeT pa3MellaTb TakuMm obpa3om, 4Tobbl
TEPMOUHANKATOPHbIE METKN TeMMepaTypPHON WKasibl 6blJIN XOPOLLO BUAHbLI NpU
NpoBeneHNN BU3YyaslbHOrO0 OCMOTpPA 3J1eKTPoobopyioBaHMS.

Mpn pa3mMeweHUN TEPMOMHANKATOPOB crieayeT niberatb KOHTaKTa UX MOBEPXHOCTU C
3/IeMeHTaMM1, KOTOpble CMOCOOHLI Bbi3BaTb UX MOBPEXAEHME B pe3yibTaTe MEXaHNYECKOro
BO340EeNCTBUS.

Mepel MOHTaXXOM TEPMOUHANKATOPHbIX HakeeK, He06X0ANMO NPOU3BECTU UX BHELLUHUN
OCMOTP Ha NpeaMeT OTCYTCTBUA MOBPEXAEHNA. TEPMOUHANKATOPHbIE METKN
TemMrnepaTypHOW LWKaJibl HAKJIENKN HE OOJKHbI UIMETb OTMETOK AOCTUMXXEHUS Ha3HAYeHHbIX
TemnepaTyp (He A0/KHO ObITb U3MEHEHUS L|BETA METOK).

HaHeceHne TepMoONHANKATOPOB HEO6XOAMMO MPON3BOANTL B COOTBETCTBUN C MHCTPYKLMEN
no 3KCrJyaTauum TepMonHanKaTopa.

B npouecce MOHTaXka He A0MycKaeTcs:
- MexaHM4yecKoe NoBpeXXaeHne TEPMONHANKATOPHOW HAaKNENKY;

- HaHeCceHne TepMONHONKaTOPOB Ha 3JIEMEHTbI 3neKTp0060pyuosaH|/m, HaXoadawmnmecd non
Hanpsa>xeHmnew,

- pa3MelleHne TepMONHANKATOPOB B HEMNOCPEACTBEHHOM 6M30CTU OT HarpeBaTesbHbIX



npnbopos

B )XypHane yka3blBaeTCs MECTO HaHEeCEHUS TePMOUHANKAaTOpa, Nnpeaen cpabaTbiBaHUS,
NCXO0OHOE COCTOsIHUE (LBET, rpadyupoBKa U T.M.), AaTa HAaHECEHUS, CPOK UCMOJIb30BaHUSA
UNN 0aTy 3aMeHbl.

CoCTOsiHMEe TEePMOMHONKATOPOB CeAyeT NMPoBePSATb NyTeM BU3yaslbHOro OCMOTpa
anekTpoobopynoBaHMsa ¢ cobnogeHnem TpeboBaHUIM NpaBua OXpaHbl Tpyaa (B nepuog
BbIMOJIHEHNSA MAHOBLIX, BHEMJIAHOBLIX OCMOTPOB, B MEePMO, BbIMOJHEHUS PEMOHTHbIX
paboT).

MNepnoAnYHOCTb OCMOTpPa 3/1eKTpoobopyaoBaHMSA, 3aLUULLEHHOIO TEPMONHAVMKATOPaMK,
yCTaHaB/MBaeTCHA OpraHnU3auMoHHO-pacnopsagnTesibHbiM LOKYMEHTOM COBCTBEHHUMKA
3/IEKTPOYCTAaHOBKM UJIN 3KCMIyaTUPYIOLLEen opraHnsaumnen.

Mpn NpoBeaeHUn BNU3yasibHOro ocMoTpa ocoboe BHMMaHMe cnenyeT yaensiTb OTCYTCTBUIO
MeXaHN4YeCKMX NoOBPEXAEeHNN TEPMOUHANKATOPOB, UX OTKJIEUBAHMIO U OTCIAaUBaHUIO,
cpabaTbiBaHUIO TEPMOVMHANKATOPHbLIX METOK

OcHoBaHMeM A5 BbiBoAa 060py10BaHNSA B PEMOHT ABASIETCS NPEBbILIEHNE TEMMNEPATYpPbI
3/IEMEHTOB 3/1eKTpoobopynoBaHUA

MpodnnakTnyeckme MmeponpusaTuUsa npeactaBaeHbl B Tabavue 3.

Tabnnua 3
MpodunakTuyeckue MeponpuaTua
TexHn4yeckune MpodmnnakTnyeckoe PekomeHayemasa [encteus npu obHapyXxeH
cpencTBa MeponpuaTue nepuoonu4yHoOCTb HEenCrnpaBHOCTWU
ABTOMaTMn4eckmne BusyanbHbin ocMOTp. 1 pa3 B kBapTan [pu obHapyxeHun
BblKJIlOHaTENN He nomkHO 6bITb HencrnpasBHOCTW NMPOu3BeC
nedopmauunn Kopnyca, 3aMeHy annapaTa

N3MeHeHUs uBeTa "
onJiaBneHnsa N3onaumm
npoBOAOB, C/1IeA0B
rneperpesa
(u3MeHeHunsa useTa)
KOHTaKTOB. [lpoBepka
COOTBETCTBUA
napameTpos
annapaTa, yKasaHHomn
B MapKUpoOBKe
napameTpam
3/IeKTPUYECKON CceTn
Mo HaMpPs>XeHUo U
TOKYy. [lpoBepkKa
paboTocnocobHoCTN.



YcTponcTBa 3awmThl  BulyanbHbii ocMOTpP. 1 pa3 B kBapTan [Npu obHapyxeHun
anddepeHumansHoro He gosxHO ObITb HEencnpaBHOCTU MPON3BECT
TOKa Aedopmaunn Kopnyca, 3aMeHy yCTpouncTBa

M3MEeHeHNA uBeTa u

onJiaBNeHNA N301auUn

npoBO4OB, CN1ef0B

rneperpesa

(n3MeHeHunsa useTa)

KOHTaKTOB. [lpoBepka

COOTBETCTBUSA

rnapamMeTpos

annapaTa, yKa3aHHou

B MapKMpOBKe

rnapameTpam

3N1eKTpUYecKomn ceTu

Mo Hanps>XeHuto, TOKY,

andpdpepeHumnanbHOMY

TOKy. [1poBepka

paboTocnocobHOCTHM C

MOMOLLLbIO KHOMKMN

"TecTt". Mpun HaxaTUn

Ha KHonky "TecT"

YCTPOWNCTBO OO/IKHO

cpaboTaTb.



YcTponcTBa 3awmThl  BulyanbHbii ocMOTpP. 1 pa3 B kBapTan [Npu obHapyxeHun

oT ayrosoro npob6os  He posmkHO 6bITh HEeNCrnpaBHOCTU NPON3BECT

(ncKkpeHunsn) Aedopmaunn Kopnyca, 3aMeHy yCTpouncTBa
N3MeHeHuns uBeTa "
onJiaBNeHNsA N30naumn
npoBoAoOB, C/Ie[l0B
neperpesa
(n3MeHeHunsa useTa)
KOHTaKTOB. [lpoBepka
COOTBETCTBUA
napameTpos
annapaTa, yKa3aHHou
B MapKMUpoBKe
napameTpam
3N1eKTpUYecKomn ceTu
Mo HaMpPs>XeHUIo, TOKY.
MpoBepka
paboTocnocobHOCTHM C
MOMOLLbIO KHOMKM
"TecT" nnn npun
MOMOLLM TECTOBOIrO
yCcTponcTBa,
BXOAALLEro B
KOMMAEKT NMOCTaBKW.
Mpn Ha>xaTum Ha
KHOMKy "TecT"
YCTPOWNCTBO OO/IKHO
cpaboTaThb. lNMpn
BKJIIOYEHWWN TECTOBOIr0
YyCTPONCTBaA B PO3ETKY
3awmuiaeMon uenwu
YCTPONCTBO AOJIKHO

cpaboTaTh.

YcTponcTBa 3aWmnThl  BulyanbHbih ocMOTpP. 1 pa3 B kBapTas [pu obHapy>xeHun

OT nepeHanps>xeHns He goKHO BbITb HENCNPaBHOCTW NMPON3BECT
aedopmMaunm Kkopnyca, 3aMeHy YyCTPOWNCTBaA

N3MEeHeHNs uBeTa u
oniaBseHNs N30aauNn
npoBOAOB, CN1efoB
rneperpesa
(u3MeHeHunsa ueTa)
KOHTaKTOB. [lpoBepkKa
COOTBETCTBUSA
napamMeTpos
annapaTa, yKa3aHHomn
B MapKMpoOBKe
napamMeTpam
3/IeKTPUYECKON ceTun
Mo HaMNpPs>XeHUo, TOKY.



TepMOUHAVKATOPDI

TepMmocucrtemb

TennoBu3noHHas
OnNarHoCTuKa

BusyanbHbIn OCMOTP.
OTcyTcTBME
MeXaHN4YeCKnx
noBpeXxaeHun.
MpoBepKa CpoKoOB
3KCrJlyaTauum
TEPMONHONKATOPOB B
COOTBETCTBMUU C
NOKYMeHTaLnen
n3roToBUTENS.
OTcyTcTBME
M3MEeHeHNs uBeTa
TEePMONHONKATOPOB.

Bu3syasnbHbIN OCMOTP.
OTcyTcTBME
MeXaHNYeCcKunx
noBpexxaeHumn
naT4ymkoB. lNpoBepka
CPOKOB 3KCMNyaTaumu
NaT4YMKOB B
COOTBETCTBUN C
OOKYMeHTauunen
N3roToBUTENS.
OTcyTcTBME
N3MeHeHnsa uBeTa
onJiaBJIEHUN,
nedopmaumnu.
MpounssecTtu
TENI0BU3VNOHHYIO
ONArHOCTUKY
3KCMNJlyaTupyemoro

anekTpoobopynoBaHms

B COOTBETCTBUMU C [6]
Wan apyromn
aTTeCcToBaHHOM
MEeTOONKON
TENnJ0BU3NOHHON
ANarHOCTUKN.

1 pa3 B kBapTan

1 pa3 B kKBapTan

He pexe 1 pa3sa
B roa

Mpwn obHapyxeHun
MexXaHNYeCKMX noBpexxaetr
NN NCTEeYEeHNA CpoKa
3KcnayaTaumMm NpomsBecTy
3aMeHy TepMoMHANKaTopa
c/ly4ae n3MeHeHus uBeTa
TepMOUHONKaTOpanpon3Be
nencTeunsa no pasgeny 4.3
HaCTOALWMX METOONYECKUX
pekoMeHOauunn.

Mpun obHapyxxeHun
MeXaHW4YeCKNX noBpexxnet
NN NCTEYEHUS CPOoKa
3KCnyaTaumMm nponsBecTy
3aMeHy 0aT4YUKOB.

Mo pe3synbTaTtam
TENI0BU3MOHHOIO
obcnenoBaHmMa cocTaBnsel
NpoToKoJ. MpOTOKON [0
cogepXaTb C/ie4yoLyto
MHOopMaLunio: -
HanMeHoBaHMe 1 agpec
opraHusayum-ncnonHuTen
HOMep NINLEH3UN 1
aKKpeaguTaumm Ha
npoBeneHmne aHHOro BUA:
paboT C yKasaHmem gaThl
BblAayun, perncTpaumMoHHOI
HOMepa, HaMeHOBaHUS
OpraHa BblAaBLUEro AnLUeH
N NPOBOAMBLLErO
aKKpeaunTauuto, Cpoka
DEeNCTBMNSA; - HOMep oT4yeTa
HOMep 3K3eMnaspa v gaTy
(cpokun) npoBeneHns pabo-
- HOUMEHOBaHue
obcnenoBaHHOro obbekTa
ero agpec; - CNnMcok
NCNOJIHUTENIEN C YKa3aHune
KBanurKaLmn; - nepeveH
CpeacCTB N3MepeHunin



NCMOJIb30BaHHbIX MNP
obcnenoBaHMN, C YKa3aHMUe
[aTbl MOBEPKU; - LesNb
obcneposaHua (onpepenet
MO>XapHoOM OMNacHOCTU) n
06bekThbl 0b6cnenoBaHUA
(yKasaTb Kakoe
anekTpoobopynosaHue
30aHunAa noaBepranochb
obcnenoBaHuio); -
XapaKTepuUCcTukm o6 beKTOE
obcnepoBaHma (CocToaHME
anekTpoobopynoBaHus,
Hanps>XeHne, TOK Harpysk
T.4.); - pe3ysbTaThl
obcnenoBaHms (cTeneHb
nedekTHOCTK (NoXXapHOW
OMacHoOCTKN), TepMorpaMMb
COOTBETCTBYHOLIME NM
hoTomzobparkeHuns, cnmnco
nedeKToB No cTeneHn nx
Mo>XapHOM OMNacHOCTH).
Conep>xaHue NpoTOKOJ1A
MOXXEeT OOMNOJIHATLCS B
3aBUCUMOCTM OT
obcnenyemoro obbekTa.
Pa3BuBLUMeca nedeKTbl 1
nedeKkTbl Ha HavYasIbHOWN
cTaaun pa3BuTms
PEKOMEHA0BAHO YCTPaAHAT
X0[e NJaHOBOro OTKJoYEt
anekTpoobopynosaHus. B
cniy4ae obHapy>XeHuns 30HE
aHOMaJIbHbIM
No>XapoomnacHbIM
NOBbILLEHVEM TeMMepaTyp
npowu3BecTn OEeNCTBUS Mo
pa3geny 4.3 HacToOALWMX
MeTOANYECKNX
peKkoMeHOauunn.



JKcnayaTnpyemble BusyanbHbin ocMoTp  lNepen KaxxabiM  [pu obHapy>xeHun

3neKTponpubopsbl 1 371eKTponpnbopoB 1  BKJIKOYEHUEM HEeNCNPaBHOCTMN BbIBECTU

3/71IeKTPOYCTAHOBOYHbIE 3JIEKTPOYCTAHOBOYHbIX 31eKTpornpubopa nprubop 13 akcnayaTaunum.

n3nenus n3penni N BO BpeMs Mpon3BecTy PEMOHT UK
(anekTpnyeckunx 3KCMJlyaTauunm  3aMeHy HeucrnpaBHOro
po3eToK). He mo/KHO 3nekTpoobopyaoBaHMS.

ObITb AedopmMaumnn
Kopnyca, U3MeHeHuns
LIBETA W ONJ1IaBNeHNs
M30719UMMN NPOBOOOB U
LWHYpPOB NMUTaHUA,
cnefoB neperpesa
(n3meHeHns uBeTa)
KOHTaKTOB. He
DOJIXKHO ObITb
noBpexxaeHuns
N30M1UMN NNTAOLWNX
NMPOBOAOB M LLUHYPOB
nUTaHnsa. Po3eTku
DOJIKHbI ObITb
HaAeXXHO 3aKpenJeHsbl,
He OO0J/IKHbl UMETb
OMJaB/IEHUN U
MeXaHNYeCKnxX
noBpeXX4eHnMn.
MpoBepka
COOTBETCTBUSA
napamMeTpoB
anekTponpubopa,
YKa3aHHOW B
MapKuUpoBKe
napamMeTpam
3/IeEKTPNYECKOn ceTun
Mo HaMNPS>XEHUo "
TOKy. icnonb3oBaTb
anekTponpunbop no
Ha3Ha4YeHuo B
COOTBETCTBUN C
WHCTPYKLMEN Nno
3KCMayaTayum.

3.3. lencTBUA Npm oOHapy>KeHUn aBapuMUHOIo pe>xmMma B 321eKTpoobopyaoBaHumn

ABapunHLIN peXxmuMm paboTbl 3KCNyaTUPYEMOro 3/1eKTpoobopyaoBaHNA MOXET
NPoABNATLCA B BUAe CpaboTKm annapaToB 3/IEKTPUYHECKON 3aLlLNTblI CETU, U3MEHEHUS
LBeTa TEPMOMHONKATOPOB, OOHAPY>XEHMSA 30H aHOMaJIbHOrO Harpeea 3JIEMEHTOB
3nekTpoobopyaoBaHUSA NMPU TEMNJIOBU3MOHHON ONArHOCTUKE, CPabOTKN OaTYMKOB
Tepmocuctem. Kpome Toro, o6 aBapmnHom pexxmme paboTbl anekTponpubopa MmoxeT
rOBOPUTbL MOSIBJIEHNE Ha €ro NMOBEPXHOCTU, LUHYPE N BUJIKU NUTAHUS OMAaBAEHUNA,
nedopMaunm Koprnyca, BOSHUKHOBEHUM Npu paboTe HeEXapaKTEPHOro wyMa 1 3arnaxa
NaaBsALWENCSa N3onaummn

Mpun3HaKkn aBapunHOro pexxmnma paboTbl 31ekTpoobopynoBaHUS N OENCTBUSA MPU NX



obHapy>xeHnn npencTasseHbl B Tabnuue 4.

Tabnuua 4

NMpu3HaKu aBapMUHOIo pe>xuMma paboThbl 3/1eKTpoobopynoBaHus
M 0eNCTBUA NPU UX OOHapy>KeHuun

Mpn3Hak aBapumnNHoOro
pexxuma

CpaboTan
aBTOMaTU4YeCKUN
BbIKJIlOYaTesb

CpaboTano
YCTPOMNCTBO 3alNThl
andpepeHumnanbHoOro
TOKa

CpaboTtano
YCTPOWUCTBO 3alUThI
oT ayrosoro npob6os
(nckpeHuns)

CpaboTano
YCTPOMCTBO 3aLUMThI
OT NepeHanps>XeHns

Bo3mMo)xHasa npuyinHa

KopoTkoe
3aMblKaHue B Lenu.
[Meperpy3ka B uenu.

YTe4yka ToKa.

Hyroson npobon
(nocnepoBaTesibHbIN,
rnapannenbHbin, Ha
3eMJ110) nnm
NCKPEHMe.

Mepenanbl
Hanps»XeHus

PekomeHaoyeMble 0encTBuA

dTan 1.

- YCT@HOBUTb Kakom TWUM annapaTa 3alinThbl
cpaboTan (aBTOMATNYECKNI BblK/OYaTENb,
YCTPOMCTBO 3aWnTbl guddepeHumnanbHOro
TOKa, YCTPOUCTBO 3alUNTbl OT
nepeHanps>XeHns, yCTPOMNCTBO 3alnTbl OT
ayrosoro npobos (MCKpeHns)) nam no
KakKoOMy KaHaJsy npousowsio cpabaTbiBaHue,
ecnn Nnpnbop KOMOUHMPOBAHHLIN, T.€.
obbenmnHsaeT B cebe aBa n 6onee Tnna
3alUNThI;

- YCTaHOBUTb 00CTOATENbCTBA NPU KOTOPbIX
MPOM30LLJIO OTKJOYEHME. YHTO Nnpon3owsio
npea oTKa4YeHneM (NogKIYeHe nau
OoTK/O4YeHne noTpebutens, MmepuaHue CBeTa,
aHoMasibHasa paboTa anekTponpmnbopos n
T.N.)? Kakue Harpy3kum 6binm noaKA0YeHbl 1
Obinn B paboTe? Korga n CKOMbKO pa3s
cpabaTbiBanu annapaThbl 3aWmnTbI?

- NPOBECTN BU3YyallbHbI OCMOTP
anekTpoobopynoBaHUA (LWHYpbl MNTaHUS,
pPO3eTKMW, BbIKJIIOYaTEIN, KOHTaKTHbIE
coefinHeHns, coegnHNTeNbHble KOPobKK,
3neKTponpmnbopbl) Ha HaANn4YMe BUONMbIX
rnoespexxgeHun (M3MeHeHne uBeTa nan
onjiasJsieHne U30aauuun, cneabl
TepMMNYECKOro BO3AENCTBUA B pe3ysibTaTe
KOPOTKOIro 3aMblKaHUS, UCKPEHUS,
rneperpysok);

- eCQM Npu BM3YyasZIbHOM OCMOTpe
obHapy>XeHbl NoOBpeXXAeHns, To HeobxoamMmo
NPUCTYNUTb K YCTPAHEHUIO MPUYNH
BbISIBJIEHHbIX MOBPEXAEHNN N PEMOHTY
(3amMeHe) NnoBpeXXA4eHHOro
anekTpoobopynoBaHus;

- ec/in Npu BU3yasibHOM OCMOTpe
noBpexaeHns He obHapy>XeHbl, TO
HeobxoOQuMo NMpenTn K 3Tany 2.

dTan 2.

MpoBepuTb Hagnexalwyt paboTy annapaTa
3almThl.

- ANS yCTPOMNCTBA 3aWMnThbl OT
nepeHanps>XeHnsa N3MepuTb 3Ha4YeHne
HanNps>XeHnsA nNuTatowen cetn. Ecnn
3HAYEeHMEe NUTAlOLWEro HaNPsXXeHUs ceTu



BbIXOAWUT 3a AMana30H yCTaBKW annapaTa
(HVM>Ke HUXXHero npeaena Uan Bbille
BepxHero), To npobnema B cetun. Ecnm
3HaYeHne NUTaLWEro HanMpsaXXeHnsa ceTu
NeXUT B AMana3oHe yCTaBKW, TO annapaT
3alUNTbl HeMcrnpaBeH 1 ero HeobxoaAnMo
3aMEeHUTb;

- ANS yCTPOMNCTBA 3alUTbI
AnddepeHUmnasbHOro Toka B COOTBETCTBUM
CO CTaHgapTamu [7, 8] B KOHCTpPYyKLUN
LOJ/DKHO ObITb NpegycMOTPEeHO TecToBOE
YCTPONCTBO (KHOMKAa), KoTopoe
obecne4ymBaeT NPoOBEPKY
paboTocnocobHOCTM anmapaTa. Takxe
MO>XHO NMpoBepuUTb paboTocnoCcobHOCTb
yCTPONCTBa C NoMoLLbio NpMbopoB NPoBEpPKM
N N3MEepPEeHNS NapaMeTpoB YCTPONCTB
3alUMTHOro OTKAOYeHMA. Ecnm annapat
3alUNTbl HeMcnpaseH, ero HeobxoamMmo
3aMEeHUTb.

- ANS yCTPOMNCTBA 3alUTbl OT AYroBOro
npobos npoBepuTb paboToCcnocobHOCTb
annapaTta B COOTBETCTBUN C UHCTPYKLUNEN
3aBoga-mn3rotosuTens. Hanpumep,
MOMOLLbIO TECTOBOrO YCTPONCTBA,
BXOAALLEro B KOMMJEKT nocTtaBku npubopa,
npv NOMOLLM TECTOBOW KHOMKWN 1 T.4. Ecnn
annapaT 3alnTbl HEUCMPAaBEH, ero
HeobxoOoMMo 3aMeHUTb.

- AN aBTOMATM4eCKOro BblK/to4aTens
npoeepuTb paboTocrnocobHOCTbL MexaHU3Ma
pacuenneHns. B3ecTn aBToMaTUYECKUI
BbIKJIlOYaTElb PYKOW M MOCNEe OTKJIYNTb
ero. MNMpun oTKAOYEHUN JoJ1IXKeH BbITb ChblleH
XapaKTEepPHbIN LLEeYOK.

Ecnn annapaTbl 31€KTPUYECKOM 3aLlUNThI
NcnpaBHbl, TO HEO6X0ANMO NepenTun K aTany
3.

dTan 3.

MNMpoBepKa NpUcoeguHEHHbIX Harpy3ok
(anekTponpmnbopos).

- NIPUCOEANHATb K 3/IEKTPUYECKON Lenu
rnoo4yepenHo rNo ogHOW Harpyske,
KOHTpONMpys cpabaTbiBaHMA annapaToB
3alnThI;

- MNPV BbISIBIEHUWN HArpPy3KW, Bbi3blBalOLLEN
cpabaTbiBaHMe annapaTa 3aWnTbl, BbIBECTH
HarpysKy M3 akcrsyaTauuu.

Pe3ynbTaTbl NPOBEPKU, @ TaKXKe BCe
npoBedeHHble NpoduiakTnyeckmne u
peMOHTHblIe paboTbl A0IXKHbI ObITb
3aPMKCMpPOBaHbI B XXypHase.



TepMmovHAOMKaATOP lMeperpy3ka uenu.
N3MEeHWN uBeT MNoXOn KOHTaKT.
Mony4yeH curHan Meperpy3ka.

Mo>XapHoM onacHOCTU [1710XON KOHTaKT.
OT TEPMOCUCTEMBI

- BoiBeCcTun anekTpoobopynosaHue 13
aKCnyaTauuu;

- YCTaHOBUTb 00CTOATENbCTBA, MPU KOTOPbIX
npou3soLlen rneperpes (Kakne Harpysku dbiam
NoAKJ/I0YEHbI 1 Bbinn B paboTe, npun
BO3MOXXHOCTM U3MEPUTb NPOTEKAOLNNA TOK
C LeNblo BbIIBNIEHUA Neperpyskun).

- MPOBECTN BU3YaJsibHbI OCMOTP
anekTpoobopynoBaHUSA, Ha KOTOPbLIA HAHECEH
TEPMOMHONKATOP Ha Hann4yne BUANMbIX
noBpexxaeHun (M3meHeHne uBeTa num
onjiaBJsieHne U30nauuun, cneabl
TEepMUYeCKOro BO34eNCTBMA B pe3ybTaTe
KOPOTKOIro 3aMblKaHWUS, NCKPEHUS,
neperpysok);

- ec/i Npu BU3yasibHOM OCMOTpe
obHapy>XeHbl MoBpeXaAeHns, To Heobxoanmo
MPUCTYNUTb K YCTPAHEHMIO MPUYNH
BbISIBJIEHHbIX MOBPEXOEHNIA N PEMOHTY
(3amMeHe) noBpeXXxAeHHOoro
anekTpoobopynoBaHUS;

- €C/I1 Npu BU3yasibHOM OCMOTpe
noBpexaeHns He obHapy>XeHbl - MPOBECTH
OLLEHKY ero COCTOSAHMNSA U BbINOJIHUTb
npounakTnyeckme paboTsl;

- yOanuTb CTapblii TEPMOUHAONKATOP U
HaHeCTn HOBbIW.

B XXypHane yka3aTb AaTy obHapyxeHus
neperpesa, NpPUYnHy, NpoBeaeHHble paboThbl
(pemMoHT, 3aMeHa, NpodunakTNYecKkme
paboTbl), 4aTy HaHeCeHUs HOBOrro
TepMoMHANKaTopa, COCTOAHNE HOBOIO
TepMoMHOMKaTopa (UBeT, rpagynpoBKa
n.T.n.).

B cnyyae nonyyeHus curHana o neperpe.e:
- YyCTaHOBUTb MeCTO, rge npomn3oLwso
cpabaTbiBaHMeE OAT4YUKa;

- 3ahMKCMPOBaTb B XXYpPHaJsie BpeMs, MecTo U
HanMeHoBaHMe 3n1eKkTpoobopynoBaHMS, Ha
KOTOPOM npoun3sowno cpabaTbiBaHue;

- Mpoun3BecTn ocMOTp obopyaoBaHms, No
NPUYMHE KOTOPOro NMpon3oLsio
cpabaTbiBaHME CUCTEMBI,

- N0 pe3yabTaTaM OCMOTpa, B C/lyyae
BbISIBJIEHNA HENCMPABHOCTW, MPOBECTU
PEMOHT, TEXHNYECKOoe 0b6Cny)XKnBaHNe NIun
3aMeHy 3/1eKTpoobopynoBaHus;

- Npy HeobxoAMMOCTN 3aMEeHUTb AAaT4YUK C
COOTBETCTBYHOLLEN OTMETKOW B XXypHane.



Mpwn npoBepeHUN lMeperpy3ka. Mpn obHapy>XeHnn aBapumHOro

TEenn0BU3NOHHOW M10OXOW KOHTAKT. rno>xapoornacHoro gegekTa

ONArHOCTUKM s3nekTpoobopynoBaHmne HeobxoaAnMMO
obHapy>xeH HeMeOJ1IeHHO BbIBECTU U3 3KCMAyaTauum m
AHOMaJIbHbIN Harpes MPOBECTUN PEMOHTHbIE paboThl.

3/1eMeHTa Nocne yCTpaHEHMSA HENCNPABHOCTEN,
anekTpoobopynoBaHus npmBegLWmnX K BOSHUKHOBEHUIO faedekTa,

pekoMeHAyeTCs NPOBECTU NOBTOPHOE
TennaoBu3noHHoe obcnegoBaHne NaHHOMO
obbekTa.

Pe3ynbTaTbl NOBTOPHOW ANArHOCTUKN
3aHeCTM B NPOTOKOJ C YKa3aHneM
NMPoBeAEHHbIX PEMOHTHO-NPO(PUNAKTNYECKNX
paboT.

PekomeHAayeTCa NpoBOAUNTb BHEMIAHOBYIO
TENJIOBU3NOHHYO ONArHOCTUKY OTAENbHbIX
3/1EMEHTOB 3J1eKTpoobopynoBaHNs nocne
KaXK4oro Ux PeEMOHTa WU 3aMeHbI.
Pe3ynbTaTbl BHENIAHOBOMN AMArHOCTUKMN
3aHOCATCSA B MPOTOKOJ C YKa3aHMEM
npu4nHel obcnenoBaHUs.

Mpwn paboTe Mepenanabl OTKNOYNTL 31eKTponpmnbop oT ceTu.
3/1IeKTPUYECKOro HaNps>KeHns. OcmoTpeTb Npubop Ha Hannyne

npmnbopa HabnogaeTcs HapylleHne NpaBua  HeUcnpaBHOCTEN (onnaBneHne nnu

He XapaKTepHbI WyM, 3KCayaTauum. NnoBpeXxAeHne N30NALNM NUTAOLWEro LWHypa,
3anax niaBsLencs HeuncnpaBHOCTb nedgopmaLmnsa Koprnyca u T.4.).

n3onsumn. anekTponpnbopa Mpwn 06Hapy>XeHUN HENCTIPABHOCTU BbIBECTHU

npmnbop 13 akcnayaTayum.
Mpon3BeCcTn PEMOHT NN 3aMeHy npubopa.

3akavyeHuve

[ns NoBbILLEHNS YPOBHSA NMoXxapHon 6e30nacHOCTN 06BbEKTOB XMIOro CeKTopa 1
06LEeCcTBEHHbIX 34aHN HEOBXOAMMO NMpoBeAeHNE MEPONPUATUN MO NPOPUIAKTUKE
NO>XapoB OT 3JIeKTPoobopyA0BaHNA Ha OCHOBE COBPEMEHHbLIX BO3MOXXHOCTEN BeAeHUS
MOHUTOPUHIra COCTOSAHMSA NOXXapHon 6e30nacHOCTN, 3KCNyaTUPyeMoro
anekTpoobopynoBaHus.

K HAM OTHOCUTCS CUCTEMATUYECKNI MOHUTOPUHI MoXXapHoi 6e3onacHocTr
3KCNJlyaTUpyeMoro 3/1eKTpoobopynoBaHNA XWJbIX N 00LLeCTBEHHbIX 30aHUN C
NPUMEHEHNEM COBPEMEHHbIX TEXHUYECKUX CPeaCTB, @ MMEHHO TenJIOBU3MOHHAaS
JNArHOCTUKA, NMPUMEHEHNEe TEPMONHAMKATOPOB AJ15 BbiABJIEHNS aBaPUNHbLIX YH4ACTKOB
3J7IEKTPOYCTAHOBOK. Tak)xe HeobxoAMMO BHEAPAThL B LUMPOKYHO NMPaKTUKY HOBbIE arnnapaThl
3aWNTbl SNEKTPUYECKUX CETEN - YCTPOWCTB 3allMThbl OT AYroBoro npobos u
nepeHanps»XeHus.

C uenblo NoBbILLEHNS NOXKapHON 6€30MacHOCTY 3KCMIyaTUpPyeMoro 37ekTpoobopyoBaHMs
XKUNbIX N 06LWEeCTBEHHbIX 34aHUIA, NPOPUNIAKTUYECKUM OCMOTPaM A0JIKHbI MOABEpPraThCs
BCE 3/1EMEHTbI 3JIEKTPOYCTAHOBOK.

MeTopn NpopnnakTUKM AoJXKeH BbiIbupaTbCa NCX0OS U3 TEXHUYECKNX BO3MOXKHOCTEN,
ynoobcTBa BegeHmna ocMoTpoB 1 BbesonacHocTm obcny>xmBatowero nepcoHana. BoaMoxxHo
MPUMeHeHne pa3HbIX METOO0B Ha 0AHOM 00beKkTe, B 3aBUCUMOCTUN OT KOHCTPYKLUN n
YyCNOBUW 3KCNayaTayun.



CoyeTaHne HECKOJIbKNX MEeTOA0B NpoduniakTuku nossonset 6onee aphekTUBHO
NPOBOANTbL NPOPUNAKTUKY NOXKAPHOM Be30MacHOCTM 31eKTPoobopyf0BaHUSA XUIbIX U
00 eCTBEHHbIX 34aHUN.

MpUMEeHsS COBOKYMHOCTb Pa3/INYHbIX METOA0B MOXXHO MOCTPOUTb CUCTEMY MOHUTOPUHra 1
NPOMUNAKTUKN MOXKapHOM 6e30MacHOCTU 3KCNyaTUPyeMOoro 31eKTpoobopynoBaHms,
OTpa’KaloLLy COCTOSIHME MOXXAaPHON 6E&30MacHOCTUN 31EKTPOYCTAHOBOK U MO3BOJIAIOLLY O
OCYLLECTBAATb €ro NpouNakTUKYy.

MpunoxxeHwne

OMNMUCAHMUE
TEXHUYECKUX CPEACTB NMPEAYNPEXOEHNA N MPOPUIIAKTUKA
MO>XXAPOB OT 3JIEKTPOOBOPYNOBAHUA

ABTOMaTM4yeckume BbikJtoYaTenn (AB)

ABTOMaATUYECKNI BbIKJOYATENb UK NpoLle ropopsd "aBTomMaT" - 3TO KOMMYTaLUOHHbIN
annapaT, NpeAHa3HaYeHHbIN A4 3aWUTbl 2/IEKTPUYECKON CETU OT CBEPXTOKOB, T.€. OT
KOPOTKUX 3aMblKaHN N Neperpy3okK.

ABTOMaTMYeCKMe BbliktoYaTENN ObIBAIOT C 3NEKTPOMarHMTHbLIM pacuennTtenem
3alnaloWwinM aNTIEKTPUNYHECKYIO LielNnb OT KOPOTKOIro 3aMblKaHNA N KOM6VIHVIpOBaHHbIM
pacuennTeneM - Korga gonoJIHNTE/NbHO C 3J1IEKTPOMarHATHbIM pacuenntesnem
NMPNMEHAETCA TensioBon pacuennTenb, 3aWMLaloLWwmMn uenb oT neperpyskun.

PucyHok (He npuBoaAnTCS)

1, 2 - BAHTOBbIE KJIEMMbI OJ151 NOOKJIIOYEHUS; 3 - NOOBUXXHbBIN KOHTAKT; 4 - HENOOBUXXHbIN
KOHTaKT; 5 - gyroracntenbHasa Kkamepa; 6 - rmbknm npoBoAHUK (MpUMeHsaeTca ons
CoeIMHEHNSA NOABMXXHbIX YacTel aBTOMAaTMYECKOro BblKto4YaTenA); 7 - KaTyLlKa
3/1IeKTPOMAarHUTHOro pacuenuTens; 8 - cepaevyHuK 3J1eKTPOMarHMTHOro pacuenutens; 9 -
TensoBon pacuenuTesnb (bumeTannm Yeckasa nnactu Ha); 10 - mexaHu3M pacuenuTens; 11
- pPyKOSiTKa ynpaBsieHus; 12 - dukcaTtop (ana kpenneHnsa asTomaTta Ha DIN-penke); 13 -
Kopnyc.

PucyHok 1. YcTtpouctBo AB ¢ KOMOMHMpPOBaAHHbLIM pacuenuTeneMm

B cooTBeTcTBUN C TpeboBaHmamu rnasbl 3.1MY3, CM 256.1325800.2016, CIM 31-110-2003
ObITOBbIE 2NEKTPOCETU A0/IKHbI ObiTb 3aLWMLEHbI OT KOPOTKUX 3aMblKaHUN N Neperpys3Ku.
Mo3ToMy O0NA 3alNThbl 21EKTPONMPOBOAKUN XUJbIX N 0OLLEeCTBEHHbIX 34aHU crieayeTt
NPUMEHATb aBTOMaTbl C KOMOMHUPOBAHHLIM pacuennTesneMm.

B aBTOMaTM4YECKOM BbIKJIlOYaTENE, 3a 3alUNTY Lienu 0T KOPOTKUX 3aMblKaHUI OTBeYaeT
3/IeKTPOMArHUTHbIN pacuennTesib. OH COCTOUT U3 KaTyLKN C HAXOASLWMMCS B ee LIeHTpe
cepAeyYHMNKOM, YCTAHOBJIEHHbIM Ha CNeunanbHOM NpyXNHEe. B HOpManbHOM pexunme
paboThbl, TOK, NPOXOAs MO KaTyLIKe Co3aeT 3/1IeKTPOMarHMTHOE MnoJjie KoTopoe
NPUTArMBaEeT CepAeYHUK BHYTPb KaTyLWKK. CUbl 3TOFO 3/IEKTPOMArHUTHOMO NoJis
HefoCTaTOYHO YTOObI MPeonosieTb CONPOTUBNEHNE NPYXKUHBI, Ha KOTOPOW YCTaHOBEH
cepaeyHuK. Mpu KOPOTKOM 3aMblKaHWUM TOK B 3/IEKTPMUYECKOM Lenn MrHoBEHHO Bo3pacTaeT
[10 BEJINYNHbI B HECKOJIbKO pa3 NpeBbillaloWel HOMUHaNbHbIA TOK AB, 3TOT TOK KOPOTKOIro
3aMblKaHWs, NPOX0As MO KAaTyLLIKE 3/1IeKTPOMAarHUTHOro pacUuennuTens yBeamymBaeT
3/IeKTPOMarHUTHoe MnoJie BO34eNCTBYoLLLee Ha CEPAEYHNK 00 TaKOW BEIMYUHBI, YTO ero
CWJbl BTAMTMBAHMSA XBaTaeT Ha TO 4YTO 6bl MpeonosneTb CONPOTUBNEHNE NPYXKUHbI,
nepemMeLlascb BHYTPb KaTYLWKN CEPAEYHMK PAa3MbIKAET MOABUXHbBIA KOHTAKT
aBTOMATMYECKOro BbiK/lo4aTesNs,, 06ecTouYnBas Uenb. IEKTPOMArHUTHbLIN pacLenuTesb



OTKJIKOYaEeT 3JIEKTPNHECKYIO Uernb 3a 00JIN CEKYHObI.

3alnTy 3NEeKTPUYECKON Lienun oT neperpy3kn obecneymBaeT TEMNJIOBON pacLennTenb
aBTOMaTUYECKOro BblKJloYaTeNs.

Meperpy3ska MOXXeT BO3HUKHYTb NPU BKIOYEHMN B CETb 3/1eKTpoobopynoBaHna obLien
MOLLHOCTbIO NpeBbILLAOWEN 4ONYCTUMYIO HAarpy3Ky O/ AaHHOW CETU, 4TO B CBOIO o4yepelb
MOXXEeT MPUBECTU K Neperpesy NpPoOBOAOB Pa3pyLUEHUNI0 N30AALNM NTIEKTPOMNPOBOAKN U
BO3HWUKHOBEHMIO NoXKapa.

Tennosow pacuenuTenb NpeacTaBnseT cobon bUMeTanIM4YecKyto NaaCTMHY, T.€. OH
COCTOMT M3 ABYX CMasitHHbIX MNJACTUH N3rOTOBJIEHHbIX N3 Pa3HbIX METaNI0B, MUMEIOLLNX
Pa3HbIN KO3 PULINEHT paclLUMPEHNS NPU Harpese.

Mpy NPOXoXXAeHWN No BMMeTaNINYeCcKon NAacTUHE TOKa NPEBbLILLAKLIErO HOMUHANbHbIN
TOoK AB nniacTuvHa HarpeBaeTcs, Npu 3TOM OAWH MeTaln paclumpsieTcs bbicTpee Apyroro.
STO NPUBOAUT K NCKPUBJIEHWNIO BMMETaNnINYeCcKon NnacTuHbl. NMpu NCKPUBIIEHUM OHa
BO34ENCTBYET HAa MEXaHW3M pacLennTesisi, KOTOPbIA pa3MblKaeT NOABMXXHbIA KOHTAKT.

Bpemsa cpabaTbiBaHNA TEMJOBOro pacLennTens 3aBUCUT OT BEJIMYNHbI MPEBbILLEHNS
NPOTEKAOLLEr0 B Lenn ToKa Hall HOMUHabHbIM TOKOM AB. YeM 6oblle 3TO NpeBbILUEHME,
TeMm bbicTpee cpaboTaeT pacuenuTesns.

TOKWN YCTABOK aBTOMATUYECKUX BbIKJIIOHATENEN, CYXKALLNX A5 3aLUUTbl OTAENbHbIX
y4aCTKOB CeTU, cneayeT BblbnpaTb MO BO3MOXKHOCTU HAMMEHbLUMMUN MO PAaCYEeTHbIM TOKaM
3TUX Y4AaCTKOB WX MO HOMUHAJIbHbIM TOKAM 3/1eKTPOMNPUEMHNKOB, HO TaK, 4TObbI
annapaThbl 3alWNTbl HE OTKJIOYaIN 3NEKTPOYCTAHOBKU MPU KPAaTKOBPEMEHHbIX Neperpyskax
(MyCcKoBble TOKW, MUKM TEXHONOMMYECKUX HArpy30K, TOKM Mpu camo3anycke u T.n.).

CnenyeT obpawiaTb BHUMAHME HA MAapPKNPOBKY M XapakTepucTuku AB.
B MapKnpoBKe yKa3bIBalOTCS:
- MO €eJSlb aBTOMATUYECKOrO BbIKOYATENS;

- HOMUHANbHbIAN TOK - MAaKCMMaJibHbIN TOK 71IEKTPUYECKON CETU, NMPUN KOTOPOM
aBTOMaTUYECKUI BbiKAOYaTeNb cnocobeH anntenbHo paboTaTh 6€3 aBapunHOro
oTK/0YeHNsa uenn. CTaHOapTHbIE 3Ha4Y€HUA HOMUHAJIbHbLIX TOKOB aBTOMATUYECKUNX
BblKJIlOMaTeNen onsa ceTen Xuabix n obwectBeHHbiX 3gaHun: 10, 16, 25, 32, 40, 63 A;

- HOMHaJIbHOE Halnpsa>XeHmne - MakKCMMaJibHOE Hanpsa>KxeHmne CeTn B BosbTax, Ha KOTOpoe
paccHnTaH aBTOMaTMYECKUW BbIKJIlOYaTENb;

- NpeaesibHaa OTKJYaLWwasa cnocobHOCTb aBTOMaTUYECKOr 0 BblKJllo4aTeNs -
MaKCUMaJIbHbIN TOK KOPOTKOrO 3aMblKaHUs B AMMepax, KOTOpPbI CNOCOBEH OTKYNTb
[aHHbIN AB coxpaHuB npu 3ToM cBOK paboTocnocobHOCTb. B ciiydyae nNpeBbIEHNA TOKOM
KOPOTKOIr0 3aMblKaHWs 3HAYE€HUSA YKa3aHHOW npenenbHon OTKJYatoLwen cnocobHocTn
BO3HMKaeT BEPOATHOCTb OrJiaBJieHNA NOABUXHbIX KOHTAaKTOB AB 1 nx npusapusaHusa opyr
K 4Apyry, T.e. Bbixoga AB n3 cTtpos.

- XapakTepucTuka cpabaTbiBaHUs - onpenenseT guana3oH cpabaTbiBaHUA
3/IeKTPOMArHUTHOro pacuenuTtensa AB. XapakTepucTuka cpabaTbiBaHns nmeet 6ykBeHHOE
ob6o3HayeHune. 1na 3aWmnTbl IIEKTPUYECKNX CETEN XKUNbIX N 06LWECTBEHHbIX 30aHUN Yalle
BCero npumeHsTca AB ¢ xapakTepuctukamm B, C, D.

PucyHok (He npuBoauTcs)



PucyHok 2. Npumep Mmapkuposku AB

dnana3oHbl TOKOB MTHOBEHHOI0O pacuenjieHnsa B 3aBUCMMOCTUN OT XapaKTepPUCTUKN
cpabaTbiBaHMA B COOTBETCTBUU C [12] npencTasseHbl B Tabnuue 5.

Tabnuua 5

Aunana3oHbl TOKOB MTHOBEHHOro pacuensjieHus

XapakTepuctumka cpabaTbiBaHna Ouana3oH

(Tvin AB)

B CsblWwe 3 IH 0o 5 IH BKAYNTENbHO

C Cebiwe 5 IH 0o 10 IH BKAKOYNTENBHO
D Cebiwe 10 IH po 20 IH BKOYUTESNIBHO

IH - HOMWUHaNbHbLIN TOK AB.

Bbl60p aBTOMaTU4HECKOro BblKJZ1lO4aTENA OCYLLECTBAETCA Mo CJsieayrounMm napaMeTpaMm.

- N0 KOJIMYeCTBY NoJsitocoB. OQHO- 1N ABYXNOJOCHbIe AB npuMeHsaoTca ons oaoHOMa3HOoN
ceTu, a Tpex- 1 YyeTblipexnontcHble AB - B TpexdasHon ceTu;

- N0 HOMMHAJNIbHOMY Hanps»XeHuto. HoMnHanbHoe Hanps»xeHne AB 00/1>KHO 6bITb 6osbLUe
NN PAaBHO HOMWHAJIBHOMY 3HAYEHUIO HAMPSXXEHUS 3alUULLIAEeMON UM Lenu;

- M0 XapakKTepucTuke cpabaTbiBaHUA. XapaKTepucTtuky cpabaTbiBaHMA AB MoXXHO BbibpaTb
cornacHo tabnuue 5;

- MO0 HOMUHaNbHOMY TOKY. OnpenennTb HeobXoAMMbIA HOMUHANbHbBIA TOK AB MOXXHO Mo
MOLLIHOCTW WJIN MO CEYEHUI0 XN Kabens.

YCTponCTBa 3aWMNTHOIo OTKJOYeHNA gudgepeHymnansHoro Toka (YOT)

YCTPONCTBO 3alUUTHOro OTKOYeHUs andpepeHunanbHOro Toka uimn, Kak 4acTto roBopsT,
"Y30" - 3TO KOMMYTaLMOHHBIA annapaT, NpeAHa3HA4YeHHbIN A4 3alUTbl SNeKTpU4eckomn
Lenn OT TOKOB YTeYKMN.

PucyHok (He npuBoauTcs)
PucyHok 3. MpuHuun padortel YAT

TOK yTeYKUN - 3TO TOK, I'IpOXOJJ,FILLI,I/IVI Mo HeXXenaTeJibHbIM, B HOPMaJibHbIX YCJIOBUAX
SKCNAyaTaunnm, nposogdainMm nyT4aMm.

B HopManbHOM pexxrme paboTbl 3N1eKTPOYCTAHOBKMW, 3IEKTPUYECKNA TOK NPOTEKaeT vyepes
NPOBOAHUKWN BHYTPU HEE, KaK NMPeayCMOTPEHO KOHCTPYyKumen. OT ApYyrmux TOKONPOBOASLLNX
3J/IEMEHTOB KOHCTPYKLUM (MEeTanin4yeckme Kopryc, pamMa, Kapkac), MpoBOOHUKN OTOEJIEHbI
N30N5LMEN, CONPOTUBIIEHNE KOTOPOW HE MO3BONAET CO34aTb 3JIEKTPUYECKYIO LieMb.

PucyHok (He npuBoauMTCA)
PucyHok 4. Npumep KoHCcTpyKuuu YAOT

Ecnv no Kakon-To npmynHe (MoBpexxAeHne, BIa>XHOCTb, TOKOMPOBOAALLAS Mbifb U T.M.)
COMNPOTUBJIEHNE N30JISILMN YMEHbBLLWIOChH, Ha KOPMNYyCe U APYrux TOKONPOBOASLLNX
3/lIeMeHTax yCTaHOBKW nosiBasieTcsa noteHuman. Cam rno cebe ToK yTeYKN He BO3HUKHET,



HeobXxoA4MMO Co34aThb Lienb, COEANHSIOLLYIO N1eKTPUYECcKuii Nprubop C NOTEHLNANOM Ha
Kopryce C 3eMael Nan HenTpasblo. 34eCb BO3MOXXHO HECKOJIbKO BapUaHTOB.

B nepBoM cnyyae, KOpnyc 3/1eKTPOYCTAaHOBKN, Hanpumep, 6bITOBON TEXHMKN, KacaeTcs
MEeTalJINYeCKoro NpoBOAHNKA, MMEILLEro KOHTAKT C 3eMieil. B Touyke KacaHus
3aMbIKA€TCS LUemb, U BO3HUKAET TOK YTeYKN. EC/IM KOHTAKT A0CTAaTOYHO HaAeXHbIN, TO
Ccua TOKa BO3pacTeT A0 nopora cpabaTbiBaHUA aBTOMATUYECKOr0O BbiKJIlOYaTENSA B LUMUTKE
nuTaHua. Mpu caboM KOHTAKTE MOXKET BO3HUKHYTb UCKPEHWE, NNOKaJIbHbIA HAarpeB TOYKU
KacaHus, YTO NPUBOAUT K OMJIaBNEHNIO U AafibHENLLIEMY MOBPEXAEHNIO U30AALUN
NPOBOOB, BO3rOpaHuio 1 Noxapy.

B npyrom cnyvae, Koprnyc 371€KTPOYyCTaHOBKMN HEe MMeeT KOHTaKTa C 3a3eMJIEHHbIMU
npeamMeTaMu U caM He 3a3emJsieH. MNpun KacaHUM BHELWHNX NaHenen 4esi0BEKOM, BO3HUKaET
Harpy3ka, T.K. TeJI0 YesioBeKa SBJISSeTCA NPOBOAHMKOM, N Yepe3 Hero npoTekaeT
3NEKTPUYECKUI TOK. [TOCKONIbKY CONPOTUBJIEHNE Tesa YeJIOBEKA BENMKO, CU/1a TOKA
HepgocTaToyYHa NS cpabaTbiBaHMSA aBTOMAaTUYE€CKOrO BbIK/lOYaTENSA B LUNTKE NMUTAHUS U
4yeJsiIoBEK MoJly4YaeT 3/1eKTPOoTpaBMy BMJIOTb A0 JieTaJibHOro ncxona.

Takum obpasom, YOT obecneymBaeT 3alLUMTY YeJIOBEKA OT MOPaXXEHUS SJTIEKTPUYECKUM
TOKOM 1 3alUTy OT NOXKapoB.

MpuHuunn genctena YOT cnegyownin. Npn HopMasibHOM pexxmnme paboTbl Lenu, Korga
noaBv>XHble KOHTaKTbl YOT 3aMKHYTbI, MPAMON TOK OT (Pa3HOro NnpoBoga NpoxoguT yepes
MarHuTonposod YOT, 3aTeM 4yepes Harpysky, B Ka4eCcTBe KOTOPOW BbICTYMaloT,
NOAKJ/IOYEHHbIE 3N1IeKTponoTpebuTenn n Bo3epalwlaetTca obpaTHO B CETb MO HYJIEBOMY
NPOBOOHUKY, Tak e 4yepe3 marHutTonposo YAT, npu 3TOM Benn4nHa obpaTHOro Toka
paBHa BeJINYMHE NPAMOro ToKa.

Mpamon ToK npoxoas Yepes MmarHuTonposo YAT co3naeT B HEM MarHUTHbIVM MOTOK, B CBOKO
o4yepenb 06paTHLIN TOK TaK Xe Co34aeT B MarHUTOMPOBOAE MAarHUTHbLIN NMOTOK TakKoW Xe
BeJINYNHbLI, HO TaK Kak HarnpasJieHVe TOKOB MPOTUBOMOJIOXKHO, TO U CO3[4aBaeMble MU
MarHUTHbIE MOTOKWN MPOTUBOMOJIOXKHbI, T.€. MarHUTHbIE NOTOKWN HamnpaB/leHbl BCTPEYHO NOo
OTHOLUEHUIO OpYr K APYrY N COOTBETCTBEHHO, NMPU PaBHbIX 3HAYEeHUAX NPAMOro n
obpaTHOro TOKOB, ypaBHOBELLUNBAIOT APYr ApYyra, B pe3ysbTaTe Yero CyMMapHbIi
MarHWUTHbIVN MOTOK B MarHNTONPOBOAE paBeH HyJ10. Tak Kak CyMMapHbIA MarHUTHbIN NOTOK
B MarHMTOMPoOBOAE OTCYTCTBYET (paBeH HyJ0), BO BTOPUYHON 0OMOTKEe TOK He
NHOYKTUpyeTCA. NOABUXKHbIE KOHTaKTbl 3aMKHYTbI, 3JIeKTpUYeCcKas Lenb BKJYEeHa 1
HaXoAMTCA B HOPMaJIbHOM pexxmnme paboTsbl.

Ecnv B OAHOM M3 2N1€MEHTOB 3/IEKTPMUHECKON LLeNn BO3HMKAET yTe4yka TOKa, TO YacCTb
3N1eKTPUYECKOro ToKa Ha4nHaeT NpoTeKaTb N0 HeXXenaTesibHOMY nNpoBoasalemMy nyTtu. Mpu
3TOM, YaCTb TOKa 3/IeKTPUYECKOM Lenun, nocTynawLiaa oT ha3HOro nposoaa He dbynet
BO3BpaLLLaTbCs B C€Tb, @ MPOX0ASA N0 HeXenaTeNbHOMY NpPoBOASALLEMY NMyTH ByaeT yxoamTb
B 3emst0. CnegoBaTenbHO, 06paTHbLIN TOK, KOTOpbIN ByaeT BO3BpaWaTbCs B CETb Yepes
MarHuTonposod YAOT no HynesoMy nposoay, byaeT MeHbLUe NPsiMOro Toka, NoCTyrnawLero
B C€Tb, COOTBETCTBEHHO M BEIMYNHA NPAMOro MarHUTHOrO NOTOKa CTaHeT bonblie
BeNMYNHbI 0BPaTHOro MarHUTHOIO MOTOKA, B pe3ysibTaTe 4yero B MarHmTonposoge YOT
CYMMapPHbIA MarHUTHbIA NOTOK y>Xe He ByaeT paBeH HyJI0.

BO3HUKLWINN CyMMapPHbIA MarHUTHBIA MOTOK MHAYKTUPYET 3JIeEKTPUYECKNIA TOK BO
BTOPUYHO 0OMOTKE, KOTOPbLIN NPOX0OAs Yepe3 MarHUTO3NEKTPUYECKOE pene NPpUBOAUT ero
B paboTy, a OHO, B CBOIO Oo4epeb, Pa3MbIKAET NOABUXXHbIE KOHTAKThl OTKJt0Yas
3N1eKTPUYECKYIO Lienb.

YCTPONCTBO 3alUMTHOrO OTKAOYeHUS anddepeHUnanbHOro Toka nmeet B obuxoae n



Aopyrve Ha3sBaHWU4A, Hanpumep, anddepeHunanbHbIN BblKtOYaTe b, aBTOMaTUYeCKUIA
BblK/Il0YaTeNb AnddepeHynasbHOro Toka, yCTPOMUCTBO 3alLUTHOMO OTK/IIOYEHUSA. TakxXe B
Pa3/INYHbIX OKYMEHTaX BCTpeYatloTcsa pa3Hble abbpeBmaTypbl 4aHHOM0 YCTPOMCTBA,
Hanpumep, ABOT 8 TOCT IEC 61009-1-2020, BAT B FOCT IEC 61008-1-2020; YAT B CI1
256.1325800.2016; Y30 B Y2 1 CIN 31-110-2003.

OcHOBHbIMUN XapakTepuctnkamu YAOAT asnaoTca:

- Tun. B 3gaHnax moryT npumeHaTtbca YOAT Tuna "A", pearvpylowme Kak Ha nepemMeHHsble,
TaK U Ha nNynbCcupyrowme Tokn ytedkn, nnm tmna "AC", pearnpytoLime ToJIbKO Ha
nepeMeHHble TOKN yTe4YkKn. ICTOYHUKOM NyIbCUPYIOLLLEro TOKa YTeYKU MOryT ABNATbLCSA
CTUpaJibHble MALLUHbI C perynsTopaMmu CKOpoCTu, peryampyemble NCTOYHUKN CBETa,
rMepcoHasibHble KOMMbITEpPbLI U 4p.

- HOMUHANbHbIN TOK - MaKCMMaJibHbIA TOK Npu kKoTopoM YOT cnocobHO annTenbHO
paboTaTb, He Tepssa cBot paboTocrnocobHocTb. CTaHAAPTHbIMU, Hanbonee 4acTo
NCNOJIb3yeMbIMU 3HAYEHUAMUN HOMUHAbHbIX TOKOB YT, NCNosib3yeMbIX B
3/IEKTPOYCTAaHOBKAX XWUJbIX N 06LEeCTBEHHbIX 3aaHun asnsatoTca: 10, 16, 25, 32, 40, 63A;

- AnddepeHynanbHbIN TOK - MUHUMalIbHbLIW TOK YTe4YkKU, npun koTopom YOT nponsseneT
OTKJIIOYEHMNE 3NIeKTpuYeckon uenu. OudpdepeHumanbHbln TOK - 3TO 04Ha U3 M1aBHbIX
XapakTepuctuk YOT;

- HOMUHaNIbHOE Hanps>XeHne - Hanps>XeHne ceTn nNpm KotTopom YAT cnocobHO ANNTENLHO
paboTaTb, He Tepssa cBO PaboTocnoCcobHOCTD;

- PO TOKa - NOCTOSAHHbIV NN NEPEMEHHbIN;

- YCJI0BHbI TOK KOPOTKOI0 3aMblKaHUs - TOK KOTOPbIN KPAaTKOBPEMEHHO MOXXET BblAepP>KaTb
YOT no MoMeHTa rnoka He cpaboTaeT aBTOMATUYECKUIA BbIKJIlOYaTe b, YCTAHOBJIEHHbIA A5
3aWMTbl LEenn oT KOPOTKOro 3aMblKaHUS.

Boibop YOT npon3BognTCA Mo CAEAYIOWMM KPUTEPUSAM:

- MO0 HOMWHAJIbHOMY Hanps>XeHuto N Tuny cetn. HomnHanbHoe Hanps)xeHne YOT 00KHO
6biTb 60nble 6o paBHO HOMUHANILHOMY HAaMPSXXEHUI0 3al L aeMon UM uenn. Ana
ofHoasHom ceTun TpebyeTca asyxnontocHoe YAT, ansa Tpexda3Hon ceTu -
4eTbIPEXMOJIIOCHOE;

- N0 HOMWUHaNbHOMY TOKY. CornacHo MY ncnonb3osaHue YAT B rpynnoBbIX JIMHUAX, HE
MMeLLNX 3aWnTbl OT CBEepXToKa, 6e3 4oNoNHUTEeNbLHOro annapaTta, obecne4vmsatowero Ty
3aWNTy He pgonyckaeTcd. I3 aToro cnepnyeT, 4To nepen YOT O0/IXKEH CTOATb
aBTOMaTUYECKUN BbIKJIlOYaTENb NN APYron annapaT C PYyHKLUMeN 3allMTbl OT CBEPXTOKA,
MO TOKY KOTOPOro Heobxoammo BbibnpaTb HOMUHANbHLIN TOK YAT. Mpn 3TOM HOMUHAJIbHbIN
ToK YOT posxeH 6biTb 60nbLwie nmbo paBeH HOMUHaIbHOMY TOKY YCTAHOBJIEHHOIO 40 HEro
annapaTa 3aWwmnTbl (aBTOMaTUYeCKOro BblKJllo4aTeNa Uan Apyroro annapaTta ¢ PyHKUmen
3allMTbl OT CBEPXTOKA);

- no gngpdepeHymanbHoMy Toky. CTaHOapTHbIMU BeIMYMHaAMN AnddepeHuUnanbHOro Toka
YOT asnsawTca: 6, 10, 30, 100, 300, 500 MA. YAOT ¢ andpdepeHumanbHbiM TokoMm 100, 300 n
500 MA npuMeHSATCA o149 3aWnTbl OT NOXapos, C auddepeHymanbHbIMN TokaMmun 6, 10, 30
MA - 019 3alWNTbl OT NOPa>KeHns 4YesloBeKa 3J1IeKTPNYECKMM TOKOM.

PucyHok (He npuBoauMTCA)

PucyHok 5. Mapkuposka YAT



MpnmeHsaemble TUNbI YOT YHKUMOHaNbHO A0J/DKHbI NpeAyCcMaTpuBaTb BO3MOXXHOCTb
npoBepkun nx pabotocnocobHocTu, Nnpoeepka YOT (TeCcTnpoBaHmne) ansa X)ubix o6 beKTOB
[OJKHA NPOBOANTBLCS HE peXxe 0A4HOro pasa B Tpy Mecsaua, 0 YeM Aos/HKHa ObiTb 3annch B
WHCTPYKLMKM MO 3KCrlyaTaunum npegnpuaTusa-n3roToBuUTeNs.

YcTaHoBKa YT, AeNCTBYOLNX Ha OTKJIlOYeHMe, 3anpeLllaeTcs Ans 3J1eKTPONpUeMHNKOB,
OTKJIIOYEHNE KOTOPbIX MOXKET NPUBECTUN K ONaCHbIM MOCAeACTBUSAM: CO3AaHMNI0
HernocpenCTBEHHON Yrpo3bl A5 XXU3HW NtoAeN, BO3SHUKHOBEHUIO B3PbIBOB, MOXKAPOB 1 T.M.

Ina caHNTapHO-TEXHNYECKMX KabuH, BaHHbIX U AYLIEBbIX PEKOMEHAYETCA YCTaHaB/INBATb
YOT ¢ HOMUHabHBLIM AU depeHUnanbHbiM OTK/IIOYaLWMM TOKOM A0 10 MA, ecnin onsa HUX
BblesIeHa OoTAes/ibHas JIMHUA, B OCTaJIbHbIX C/y4Yasax, Hanpumep, Nnpu npuMeHeHnn ogHoOWn
JVIHUN ONs CAaHUTAPHO-TEXHUYECKOW KabuHbl, KyXHU N Kopuaopa, cneayet npuMmeHaTb YOT
C HOMUHaNbHbLIM AnddepeHuUnasbHbiM OTKOYaoWmMM TokoM o 30 MA.

Ona oogHOKBapPTUPHbLIX AoMoB YOT ¢ HOMUHaNbHbIM AN depeHLUmaibHbIM OTKH0YaloLWMMm
TOokOM 00 30 MA pekoMeHAyeTCs npefycMaTpmBaTh A0S FPYNNOBbIX JIMHUWA, NUTaOLWKNX
wiTencesibHble PO3eTKN BHYTPU OOMa, BKJII0OYasa NoABasibl, BCTPOEHHbIE U MPUCTPOEHHbIe
rapakui, a Tak>XXe B rpynmnoBbIX CETAX, MNTAOLWMX BaHHble KOMHaTbl, AYyLlIeBble N CayHbl.
Ona ycTaHaBNMBaAEMbIX CHapy>XW LUTEerncesibHbIX PO3eTOK YCTaHOBKa YT C HOMUHaJIbHbIM
AndepeHumnanbHbIM OTKAOYaoWwmMM TokoMm o 30 MA obsaszaTesnibHa.

B 3paHuAxX moryT npuMeHaTbca Y30 Tuna "A", pearnpylowine Kak Ha nepeMeHHble, Tak n
Ha NybCUpYyloLWMe TOKM noBpexaeHun, nnm "AC", pearnpytoime ToJIbKO Ha NepemMeHHble
TOKN yTEYKMN.

Kak BMAHO 13 KOHCTpyKuun YOT (ecnn pedb naeT He 0 KOMOMHNPOBaHHOM YCTPONCTBE) B
HEeM OTCYTCTBYET 3alluMTa OT CBEPXTOKOB U npun Ntobon cxeme ero nogkAHYeHNs OOJIKHA
ObITb NpeaycMoTpeHa obszaTesNlbHas yCTaHOBKA aBTOMaTUYeCKOro Bbikao4YaTens, ans
3alKnTbl, Kak camMon ceTn, Tak U YOT OT TOKOB Neperpy3kn N KOPOTKOro 3aMblKaHUA.

Tak>xe Heobxoanma nepmnognyeckas nposepka pabotocnocobHocTn YOT. CtangapTamu [7,
8] ycTtaHoBNeHO TpeboBaHMe Mo HaNn4Yuo yCTPONCTBa NpoBepkn pabotocnocobHocTm YOT
(kHonkK). NMpoBepka paboTocnocobHOCTM oCcyLecTBASETCA Ha)kaTmnem kHonku "TECT". Mpwn
ee Haxxatum B YT NCKYCCTBEHHO CO34AaeTCs TOK YTEeYKMN, YTO A0JIKHO NMPUBECTU K
oTkoYeHuto YOT.

YcTponcTBa 3awwmnThl OT Ayrosoro npobosa nnm nckpennsa (Y340)

[lyroeoi npo6oi M NCKpeHne - 0ANH U3 aBapPUNHBLIX NOXKAPOOMACHbIX PEXVMOB B
3/IEKTPOCETSX.

B oT/Anumne oT KOPOTKMX 3aMblKaHWUIA, BO3SHUKAOLWMA NPU NCKPOBLIX U AYrOBbIX pa3psaax
TOK, OrpaHM4YMBaEeTCsA CONPOTUBJIEHNEM Harpy3Ku, Ha KOTOPLIA HE pearnpyoT
aBTOMATUYECKNE BbIKHOYATENN, HO 3@ CHET OJINTENIbHOIO BPEMEHW €ro NPoTEKAHUS,
MO>XEeT MPONUCX0AMTb BOCMJIaMeHEHNE N30J1SiLMN NMPOBOAaA.

OOHOWM 13 raaBHbIX NPUYNH NCKPEHMA aBafeTCca 6oNnbLIoe nepexogHoe CONPoTUBIEHNE
(BINC), B obuxone Ha3biBaeMoe Takxe "nnoxmm KoHTakToM". Mpu BINC Ha nepexoae
3N1eKTPUYECKOro ToKa C 04HOro NMPoBOAHMKA Ha Apyron obpa3yeTcs nocnenoBaTesbHas
UM NapannenbHasa aNeKTpuyeckas gyra Mmexxay nposogamu nam KOHTakTaMu.

BMC 4yacTo BO3HMKAET BC/IeACTBME AedeKTOB U NOBPEXAeHNn, Npou3oLleanx npu
3KCnyaTauum obopynosaHus. Hanpumep:



- NOBpEeXAeHNsa nsonaunm kabena reo3gaMu, Wypynamm, 3a)KumMmamMmm uam npu
MexXaHN4YeCKOM BO3AENCTBMN APYrMMU NpeaMeTamu;

- noBpexgeHmsa nsondauunn kabenen rpbisayHaMmum n AoOMalWlHUMWN XXUBOTHbIMW;

- n3nom Kabens (nposopga) Npm n3rnbax NMam NpmM NOCTOAHHbIX MEXaHUYECKNX
BO30ENCTBUSAX;

- CTapeHune n30aaummn, NoOBpeXAeHNs oT BO3AENCTBUA TemMnepaTypbl, Bnaru, gpyrux
pa3pyLluarouwmnx akTopos;

- yxXyaweHmne KOHTakKTa n3-3a ocnabneHns 3a>xMMos, CTapeHunda n okmnciaeHmnsa nposonoB n
T.0.

B noBpexaAeHHON Knne BO3HUKaeT Masibi 3a30p, NpobmnBaeMbin paboymM Hanps>KeHnem,
MO3TOMY TOK N0 TakKoMy Kabento npofosKaeT NpoTekaTb, U ocTaeTcsa BAM30K K
HOMWHANIbHOMY 3HA4Y€HWUI0, @ 3HAYUT, aBTOMATUYECKNI BbIK/IOYaTENb Ha HEro He
pearuvpyerT.

PucyHok (He npuBoauTcs)
PucyHoK 6. BO3MO>XXHble NPUYUHbI UICKPEHUSA B J1IEKTpoONnpoBoaKe

B 3a30pe BO3HMKaeT OyroBoi pa3psg, CONMpPOBOXAALWMACA MHTEHCUBHBLIM Bble/IEHNEM
Tenna, YTo NPUBOAUT K AajsibHENLeMY paspyLleHNo N30asaumum Kabensi n ero BoO3ropaHuio.

Mpwn 60/bLIOM nepexongHoM conpoTmBeHN BO3HMKAET npouecc UnkKJIn4eckoro
OﬁpaBOBaHVIﬂ n raweHunsa 3J'IeKTpI/I‘-IeCKOI7I Oyru, nponcxoanT 3HavynTesibHOEe N AnnTesibHoe
BblOeNeHne Tenso0Bomn 3Heprun. Bo3HMKalOT oinTeNbHbIE U yCTOIh‘-II/IBbIe TEennoBblE PEXNMbI
pa6OTbI INEKTPUNHeCKnxX uenemn, BCneacTBue 4yero MPONCXoaAUNT pa3pywleHne n3ondaunnm mn
3aWNTHbLIX 060/104€EK, a TakXxe nocisienyrouiee Bo3ropaHune.

Mo MexaHn3My BO3HMKHOBEHWSA, Pa3/InyaloT NocsenoBaTeibHbIN AyroBon npobon,
napansensHbI Ayroson npobon n gyroson npobon Ha 3emio.

PucyHok (He npuBoauTCA)
PucyHok 7. MexaHu3M BO3HMKHOBEHUA AYroBbiX npoboes

Moa nocnenoBaTesibHbIM AYroBbiM NPo60oeM MOHUMAETCA INEKTPMYECKNIA Npobon nsonauunmn
(nnn BO3OYLIHOrO NPOMEXYTKa), MPU KOTOPOM TOK MPOTEKAaEeT 4Yepes HarpysKy Lenu,
3awmwaemon Y3, MNMocnepoBaTenbHbIN AyroBon npobon BO3HNKAET, NMpexae BCero, B
pe3yfnbTaTe NOBpeXAeHNs NpoBoAa UM NOTEPU KOHTaKTa B NOC/e40BaTENbHOCTHU C
Harpy3kon. B aTux cny4asx, Besind4nHa ToKa MeHbLue, 4eM paboynim ToK, 1 aBTOMaTU4eCKme
BbIKJIOYATENN NN BbiKAOYaTenn anddepeHunasbHOro Toka He cnocobHbl onpeaennTb
HENCMPABHOCTb M OTKJIIOYNTb 3aLUULLLAEMYIO LIEMb.

MapannensHbii Ayroson npoboin - 3To Npobon, Npu KOTOPOM TOK MPOTEKAET MeEXAY
aKTUBHbIMW NPOBOAHUKaMW, NapasisiesibHO Lenn Harpy3ku. NMpobon conpoBoXxpaeTcs
NOSABNEHMEM DNEKTPUYECKON AYrn, CNoCOBCTBYIOLWEN 3aMblKaHUIO MPOBOAHUKOB. BenndunHa
TOKa npu napannensHoMm npoboe onpenenaeTcs NOJSHbIM CONPOTUBNIEHEM Lenn. B
3aBMCMMOCTU OT TOr0, KAKOWM HOMUHAJIbHbIN TOK MMEeT aBTOMAaTUYEeCKNIA BblKlOYaTENb,
npoucxoanT (MN He MPOUCXOANT) OTKYeHMe uenu. MNpn 3arpybneHHoOn ycTaBke TOKa
cpabaTbiBaHMA aBTOMaTUYECKOr0 BbIKJlOHaTENSA OTKJIIOYEHNE Lenn NPouCXoanT C
3a0Eep>XXKON.



HOyroson npobon Ha 3eMto - 3TO Npobon, NP KOTOPOM TOK MPOTEKAET MEXAY aKTUBHbIM
NPOBOOHMKOM 1 3eMJIEN B pe3y/ibTaTe 3aMblKaHNA (da3HOro NPoOBOAHMKA Ha 3EMJIIO U Ha
3J/IEMEHT 3JIeKTPUYECKN CBA3AHHbLIN C 3eMJ1EN.

YCTpONCTBO 3aWnThl OT gyrosoro npobos (Y3AI1) - HOBbIN Kjacc annapaToB 3aWUThbl
3/IEKTPUYECKON CeTu, NpeaHa3HaYeHHbIN, B OT/INYME OT APYrUX BUOOB d/IEKTPUHECKMX
3alWNT, UCKJIIOYNTENBHO ANS NpeaynpexxaeHnus n npenoTBpalleHns noXxapos,
BO3HUKAKOLWNX U3-3a Ayrosoro npobos (MckpeHus).

HekoTopbiMn pa3paboTymkaMm 3TUX N3OENUA NPUMEHAETCA TakXXe TEPMUH "yCTPONCTBO
3alWmnThl OT nckpeHma" (Y3Uc).

PucyHok (He npuBoanTcs) PUcyHok (He npuBoaAUTCS)
PucyHoK (He npmneBoauTcs) PUCYHOK (He NnpuBOAMNTCA)

PucyHok 8. NpuMmepbl YyCTPOUCTB 3aLlMTbl OT AYroBOro npobosn
pa3/InyHbLIX NPpoU3BOAUTENIEN

Y3 HOCUT NCKNYNTESIbHO MPOTUBOMNO>XapHOe Ha3Ha4YeHune.

OcHoBHoWM 3apayven Y3l asnaeTcsa cBOEBPpeMEHHO pacno3HaTb BO3HUKHOBEHME
NO>XapoonacHOr0 NCKPEHUS N OTKJIIOYMTb 3allnLL@aeMyto 31eKTPUYECKYo Lenb.

Y3 CKOHCTPYMPOBAHO Tak, 4ToObl onpenennTb NMosiBJIeHNE AYyroBoro (MCKpoBOro)
pa3psna v npepsaTb KOHTYP elle nepen TeM, Kak SHeprnsa B Mecte HemcnpaBHOCTM
OOCTUrHET 3HaYeHUNn, BeayLnX K BOSHUKHOBEHUIO NoXKapa.

Y3l obecneymnmBaeT aBTOMATUYECKYIO ANArHOCTUKY KOHTPOJMPYEMOWN 3/IEKTPUYHECKON
Lenu n Npyv BO3HUKHOBEHUN UCKPEHNS OTKJ0YaeT ee oT obLuen nuTamLlen ceTu.

Taknm obpa3oMm, Lefib NPUMEHEHUs 3TUX YCTPONCTB - 3TO NpefynpexxaeHne no)xapos,
BO3HUKAKOLWMX B MOMELLEHNAX, 30aHNAX U COOPYXEHUAX MO NMPUYMHE HENCNPABHOCTU
anekTpoobopynoBaHUs, NPOSABASAIOLWENCS B BUAe Ayrosoro npobos (MckpeHuns).

BonbwmnHcTBo Y3AI MCNONL3YIOT CXOXKME NPUHLUMBLI OBHapy)XeHUSA NoXXapoonacHOro
NCKPEHMNSA B CeTU. YCTPOWUCTBO aHaNIN3NPYeT COBOKYMHOCTb NapaMeTpoB TOKa n
HaMNpPs>KeHNa CeTU, XapaKTepHbIX OJ19 UCKPEeHUSA: BesI4YnHY, (popMy, NONSAPHOCTD,
MPOAO/KUTENBbHOCTb U TEMM C/Ief0BaHNA CKaYKOB. DTN CKAYKM N OaoT MHGpopMauuio,
obpabaTbiBaeMyto moaynem obpaboTku curHasnos B coctase Y3, BennynHa nony4eHHoOro
CUrHasia CpaBHMBAETCA C 3a4aHHbIM 3HAYEHNEM U NPU Ka>KAOM MpeBbilleHn 3TOro
3Ha4YeHuA nofgaeTcs UMNYNbC PErncTpupyemMbln HakonuTenem. Npu 4OCTUXKEHNN B
HakKonuTene yCTaHOBJIEHHOIr 0 YMncja MMNyJibCOB 3aaHHOIN0 YPOBHSA noapan dfpopMmmpyeTcs
CUrHas, OTKJIYaLWUA 3anLLIaeMy0 JINHUIO.

Ba)xHon xapakTepuctukon Y3rll, asnsgeTca noMexos3almuleHHOCTb, T.e. OTCYyTCTBMe
He)xenaTeNbHbIX (NOXKHbIX) cpabaTbiBaHU NPU BKAKYEHUN B 3aLlUULLLAEMYIO LieMNb
pa3INYHbIX 3NeKTponpmnbopos, Hanpumep, Nbljecoca, NCTOYHUKA NMUTAHUSA C SNIEKTPOHHON
KOMMyTauunen, ABuratesns KOHOEHCATOPHOIro NycKa, 3/1IeKTPOHHbIX PerynsaTopos
(TMPUCTOPHOro TUMa) Cusbl cBeTa, PJIYOPECLUEHTHbIX U rasioreHoBbIX JlaMrl, a TakXe
"HOPMaNIbHO UCKPALLMX" PYYHbIX 31EKTPOOBLITOBbLIX NHCTPYMEHTOB C ABUraTeNnssMu
KOJIJIEKTOPHOr0 TUMa UCKPEHNE B KOTOPbLIX ABAAETCHA A0MNYCTUMbIM, HanpuMep Apeb.

CToNT OTMETUTb, 4TO OTAEe/IbHbIE dJIeKTPUYEeCcKne yCTPONCTBa CaMu MOryT reHepupoBaTh
BbICOKOYACTOTHbIE N CpefHeYacTOTHbIe MoOMexu, KoTopble byayT pacno3HaBaTbca Y34
KaK UCTOYHUK UCKpeHna. Hanpumep, TUPUCTOPHbLIE perynaTopbl C Pa30BbIM yrpaBsieHneM



6e3 nomexonogasnfaoLWmnX punbTPOB; pa3sinyHbie YCTPOMNCTBA, FreHepupytoLline
BbICOKOYACTOTHbIE NMOMEXW MOBbILLUEHHOI0 YPOBHSA, CYLLLIECTBEHHO MNpesBblllatol e HopMbl Ha
noMexoaMuccuto. NMpu HannyYMnm NepevyncneHHbIX yCTPONCTB, NpuxoanTcsa nnbo
OTKa3blBaTbCA OT nMpuMeHeHnsa Y3[I, ysenndmBas puckn BoO3ropaHuin oT uckpeHus, nnbo
oTko4aThb Y3l Ha BpeMsa NCnosib30BaHNA YCTPONCTB, ABAAIOLWUXCA reHepaTopamm
BbICOKOYACTOTHbIX U CpeAHEeYaCcTOTHbIX NOMeX.

OCHOBHbIMUN XapakTepuctukamm Y3l asnaoTca:

- HOMWUHAJIbHbIN TOK - MaKCUMasbHbIN TOK Npu KoTopom Y3 cnocobHO ANnTenbLHO
paboTaTb, He TepsAsa cBOO pPaboToCNoCOOHOCTb. B OCHOBHOM BbINYCKAlOTCSA B MATH
MoOngUKaunax, B 3aBUCUMMOCTU OT HOMUHaIbHOro Toka: 16, 25, 32, 40, 63A;

- HOMMHaNIbHOE HaMps>XXeHne - Hanps>XXeHne cetu npm Kotopom Y3 cnocobHO annTenbHO
paboTaTb, He Tepssa cBO pPaboTocnocobHOCT;

- YCJIOBHbI/ TOK KOPOTKOI0 3aMblKaHUS - TOK KOTOPbIA KPaTKOBPEMEHHO MOXXET BblAepXKaTb
Y3l no MmoMeHTa noka He cpaboTaeT aBTOMaTUYECKUN BbIKJIlOYaTe b, YCTaHOBIE€HHbIN
ONSA 3aWNTbl Lenn 0T KOPOTKOro 3aMblKaHUS.

PucyHoK (He npusoauTCS)

1 - n3rotosuTenb; 2 - MoaesNb; 3 - HOMUHaJIbHOE Hanps>xeHue; 4 - yactoTa; 5 -
HOMWHabHbIA TOK; 6 - YCJIOBHbIA TOK KOPOTKOI0 3aMblKaHUS; 7 - cXxeMa noaKat4veHus; 8 -
CXeMa MHAuKaumm coctosHmna npmnbopa

PucyHok 9. Npumep mapkuposku Y3 4T
Bbibop Y3 npon3BOoANTCSA MO CNenylowmM KpUTeEpUsam:

- MO0 HOMUHANILHOMY Hanps>XeHunt. HoMnHanbHoe Hanps>xeHue Y3 fo/KHO BbITb
b6onblie nMbo paBHO HOMUHANIBHOMY HaMNpPsS>XEeHUIo 3aLlluLaeMon UM Lenu;

- N0 HOMWHasIbHOMY TOKY. Y3l He 3awunuiaeT 3/1IeKTPUYECKYIO CeTb OT Neperpysku m
TOKOB KOPOTKOIro 3aMblkaHu4. Noatomy nepen Y34 [oKeH CTOATb aBTOMaTUYECKUN
BbIKJ/IlOYATE b UKW OPYron annapaT C PyHKUMEN 3alNTbl OT CBEPXTOKA MO TOKY KOTOPOro
HeobxoamMMo BblIbMpaTb HOMUHaNbHLIN TOK Y3AI1. Mpn 3TOM HOMUHaNbHbIN TOK Y3 I
nosxeH bbiTb 60nbwe nMbo paBeH HOMUHAIbHOMY TOKY YCTaHOBJIEHHOIO 40 HEro
annapaTa 3awWmnTbl (aBTOMAaTUYECKOro BbIKJIlOYATENSd UK APYroro annapaTta C PyHKUMen
3alNTblI OT CBEPXTOKA).

Tak>xe npu Bbibope Y3l cneayeT obpaTuTb BHUMaHUE Ha Hannyme PyHKLMN NPOBEPKM
paboTocnocobHOCTM yCcTponcTBa. HekoTopble nponssoanTenn ocHawatT Y34 KHonMKon
NPoOBepKU, OTAeSIbHbIE MPON3BOANTESIN B KOMMNJIEKTE C YCTPONCTBOM NOCTaBNAT CPeACcTBO
KOHTPOJ1A B BUAEe aBTOHOMHOW BUJIKM, NMO3BOJISAOLLLEN UMUTUPOBAaTb UCKPOBbLIE pa3psabl, U
TaknMm 06pa3oM OCyLLEeCTBNAATb KOHTPOb PYHKLMOHNPOBAHUSA U3L4ENNSA U OnpeaesieHme
30Hbl €ro AencTBus, 4HTO ABAAETCA HECOMHEHHbIM NMPenMyLLecTBOM TakuxX annapaTos.

PucyHok (He npuBoanTcs) PUcyHok (He npuBoaAnUTCS)

PucyHok 10. NMpumep Y34l B KOMMNJIEKTE CO CPeACTBOM KOHTpPONSA
30Hbl PYHKLMOHUPOBAHUSA

YcTaHoBka Y3l B rpynnoBbIX CeTAX MMTaHUSA CUCTEM MPOTUBOMOXXapHOW 3alnThbl U B
3/IeKTPOYCTaHOBKaX MeANLMNHCKOro Ha3Ha4YeHns, Nogaep>KNBAOLWMNX XKXN3HeOeATeNIbHOCTb
00/1bHbIX, HE [OMyCKaeTCs.



Y3AI asnseTca ewe ogHUM BUAOM 3aLLNTbl d5IeKTpuYecknx uernen. OHo He 3aMeHseT
cobon gpyrme annapaThbl 3alLNTbl U HE OTMEHAET HeobXxoaAMMOCTN NPUMEHEHNS B
3/IEKTPUYECKMX Lensax aBTOMaTUYECKUX BblKJto4aTeNlen N yCTPONCTB 3aLLMTHOI0
OTKJII0YeHNA guddepeHLymnasbHOro Toka.

Y30l pekomeHayeTCa yCTaHaB/MBaTb B OTAEJIbHbIX FPYMNMNOBbIX JIMHUAX MUTaHUSA
OCBeLLEeHUs 1 LITencesibHbIX PO3eTOK Nnocse Apyrux annapaTos 3awmnTel (AB, YAT).

YcTaHoBka Y3/l 3anpewaeTca B IMHNAX CUCTEM MPOTUBOMOXKAPHOW 3alUUTLI, @ TaKXe
3/IEKTPONPUEMHUNKOB, OTKJIIOYEHME KOTOPbLIX MOXXET NPUBECTU K OMacHbIM MoC/eaAcTBUAM:
CO3[aHMI0 HENOCPEACTBEHHOW Yrpo3bl A8 XU3HW JI04EN, BOSHUWKHOBEHWIO B3PbIBOB,
Mno>apos u T.4.

YCcTponcTBa 3almMTbl OT nepeHanps»xeHnsa cetun (Y3I)

Mepenaabl HANPSXXEHNS B 3/IEKTPUYECKOW CETUN ABAOTCSA OAHON N3 OCHOBHbIX MPUYMH
BbIXO/Zla U3 CTPOS SNEKTPUYECKUX MPUOBOPOB, B OTAEbHbIX C/lyHaaX MPUBOASALLMX K NOXapy.
OcobeHHO 0CTPO BOMPOC 3aLMTbl 3/IEKTPONPMOOPOB OT NepenanoB HaNpPsXKeHUs CTOUT B
XKUJTbIX MHOMOKBaPTUPHbIX AOMaX CTapon NOCTPOMKM, @ TaK )XXe YaCTHbIX XWJbIX AOMaxX
NOAKJ/IOYEHHbIX K CTApbIM JINHUSM 3JIeKTpornepeaas.

YCTPOWCTBO 3alLUNTbI OT NMEPEHANPSXKEHNS U pesie HAanpPsXKeHUs - 3TO annapaT 3alnThbl,
OCYLLECTBASAIOWMNINA HEMPEPLIBHBIN KOHTPOIb BEJIMYUHBI HANPSXXEHUA MUTAIOWEN CETU C
Lesblo obecneyeHnst OTKIIOYEHNA Harpy3Ku B CJlydae BbIXO[a 3HAaYEHUA HaNps»XeHUs 3a
YCTAHOBJ/IEHHbIE NpUaensI.

PucyHok (He npuBoauTcsa) PUCYHOK (He npuBoanTCcs) PUCYHOK (He NnpnBoanTCS)

PucyHok 11. NMpumepsbl YCTPOUCTB 3aLlLUThl OT NepeHanpsa>KeHus
pa3sInyHbLIX NpoUsBOAUTENIEN

Ha3HaydeHue Y3I1 3aknto4aeTca B 3aLumTe anekTpoobopyaoBaHMA OT nepenanosB
Hanps»XeHna CeTN KOTopble MOryT BO3HUKHYTb B CJIeACTBME pa3/INYHbIX (PaKTOPOB TaKMX
Kak 0bpbIB HyNs, Nepekoc a3 n T.4.

Kak npasuno, Y3l cocTonT 13 ABYX OCHOBHbIX 6/10KOB: U3MEPUTENBLHOIO U
NCMNOJIHUTEJIbHOr 0.

Mpwn nogayve Ha YAl Hanps)XeHna namepuTenbHbin 610K onpenenseT ero BeanymnHy. Ecnm
N3MEepPEHHOE 3HaYeHNEe HaNPSAXXEeHNSA 3JIEKTPOCETN HE BbIXOAMUT 3a YCTAHOBJIEHHbIV B
HaCcTpPOWKax Anana3oH 3Ha4YeHUN n3MepuTesbHbI BN0OK NogaeT CUrHaa Ha
NCNOJIHUTENbHbIN 610K (pene) KOTOPbIN 3aMbiKaeT CUIOBOW KOHTAKT, BKJIlOYAst TEM CaMbIM
Harpysky B CeTb.

Takum obpasom, YT ocywecTBASET HEMPEPbIBHbIN KOHTPOJIb HAaNpPs>XeHns 3nekTpoceTun. B
C/lyqae CHMXXEHUSA Hanps>XeHNs HUXe yCTaHOBJIEHHOI0 NOPOra 1Uamn NoBbILWEHNS BbllUe
YCTaHOBJIEHHOIr0 B HAaCTPOMKax NOpora naMepuTenbHbin 610K MFTHOBEHHO NogaeT CUrHan
Ha NCMNOJIHNTESIbHbIN MEeXaHWU3M (pene) KOTOPbIN OTK/IIOYAET /IEKTPOYCTAHOBKY OT CETW.
lMocne BOCCTAaHOBNEHNS 3HAYEHUSA HAaNPS>XeHNs 40 A0NYCTMMOro 3Ha4YeHuns,
n3MepuTenbHbIN BN0OK Yepes YCTaHOBJ/IEHHYIO B HACTPOMKaX BblAEPXKKY BpEMEHM NofaeT
CUIrHaA Ha UCMNOJIHUTENIbHbIN MEXaHN3M, KOTOPbIA BHOBb BKJIIOYAET HarpysKy.

CyLLecTBYIOT c/liefytolme TUMbl pene Hanps>XeHWn:

- M0 TUNY 3JIeKTpoceTn: ogHodasHbIe U TpexdasHble;



- no cnocoby yCTaHOBKU: CTaLMOHapHbIe U nepeHocHble. MNMpn ycTaHoBke Y3I1 BO BBOAHOM
3/1eKTPOoLLNTKe obecneymnBaeTCs 3alunTa BCEN I/IeKTPOCETU N BCeX 31eKTponpmnbopos,
NOAKJIIOYEHHbIX K Hel. MNMepeHocCHble Y3l NpMMeHS0TCA, Korga ero yCTaHOBKa B LLUMTKE
3aTpyaHeHa nam Heobxoammo obecnedynTb 0Ccobble HACTPONKN MO HAaNPSAXKEHUIO CeTn Ans
KOHKPETHOro 3/1eKTpoobopynoBaHus.

B HacTosllee BpeMS CyLLECTBYIOT YCTPONCTBA 3aLLUUThI OT NepeHanps»XeHus ¢
KOMOMHMPOBAHHOM 3aLLUTON, TaK Ha3blBaeMble BOJIbT-aMMNepPHbIe pesie, KoTopble
KOHTPOJINPYIOT KPOME HaNpsi>XeHUsl CeTU, elle 1 TOK B CeTU, 3aluMLLas TEM CaMbIM CETb,
KakK OT nepenajzioB HaNpsXXeHus, Tak 1 OT neperpyskun, T.e. AOMOJHUTENIbHO BbIMOJIHAET
PYHKLMIO OrpaHNYNTENS MOLLLHOCTMW.

Heobxoanmo 3HaTb, 4TO BOJIbT-aMrNepHoe pene He obecnevynBaeT 3aWNTY CETU OT
KOPOTKOI0 3aMblKaHUS N HE MOXKET 3aMeHUTb CobON aBTOMaTUYECKUI BbIKJIIOYATENb.

Ba)kHOI xapakTepucTmkomn Y3l aBnsieTCs HOMMUHabHbLIA TOK.

HOMWHaNbHLIN TOK - 3TO TOK, KOTOpbIN Y3l cnocobHO nponyckaTb Yepe3 cebsa B TeveHue
OINTEeNbHOr0 BPEMEHN COXPaHAa Npu 3ToM CcBoto paboTocnocobHocTb. CTaHOapTHbIMN,
Hanbonee pacnpPOCTPAHEHHbLIMN 3HAYEHNSAMN HOMUHaIbHOIro Toka Y3l asnsatoTca: 10; 16;
25; 32; 40; 50; 63A.

HoMunHanbHbIN ToK Y3I onpenenseTcs no CyMMapHOMY TOKY Harpy3ku Uanm MOLLHOCTUN BCex
3nekTponpnbopoBs, NOAKIOHYAEMbIX B 3aLLMLLAEMYIO CETb.

Mony4ymB paccYnTaHHOE 3HaYeHMe Toka, Bbibnpaem Y3l ¢ 6amxanwmm 6onbLunm
CTaHA4ApPTHbLIM 3HAa4Y€HNEM HOMUHAILHOIO TOKa.

HeobxoOounmo yu4nTbiBaTb, 4TO Y31 He 3aluULLaeT 3/1eEKTPOCETb OT TOKOB NEPErpy3Kn 1n Toka
KOPOTKOIr0o 3aMblKaHU4, N03ToMy caMo Y3l A0JIKHO ObiTb 3alULLEHO OT HUX
YCTAHOBJIEHHbIM MOC/Ie40BaTE/IbHO C HAM aBTOMaTU4YeCKUM BbikJlo4aTenem. Nostomy
HOMWHaNbHbIN TOK Y3 HeobxooMMO NMPUHUMATb NCXOOA U3 HOMUHAILHOIO TOKa
aBTOMATUNYECKOro Bbik/to4aTens. MNpn 3ToMm HOMUHaNbHLIN TOK Y3l gonxeH 6biTb 6onbLUe
NN paBeH HOMNHAJIbHOMY TOKY YCTAHOBJIEHHOIO A0 HEero aBToOMaTMYeCKOro BbikJlo4aTens.

Y3 MOryT UMeTb HECKONIbKO HAaCTPOEeK:

- yCTaHOBKa nopora cpabaTbiBaHUs Y3I1 Mo MakCMMaslbHOMY 3HAYE€HUIO HanpsiXXeHns
(Umax) - ycTaHaBAMBaeT MakKCMMalbHO AOMYCTUMOE 3HAYEHME HanpsXKeHNs 3NeKTPOoCeTH,
NpeBbILLEHNE KOTOPOro NPMBEAET K OTKJIIOYEHUIO HAarpy3Ku;

- yCTaHOBKa nopora cpabaTtbiBaHMA Y31 N0 MUHUMaNbHOMY 3HAYE€HUIO Hanps>xeHmsa (Umin)
- yCTaHaB/IMBaeT MUHUMAJIbHO A0MNYCTUMOE 3HAYEeHMEe HanpsXXeHUs 31eKTpoceTu,
CHV>KEHME HanpsXXeHUs HUXXKe AAaHHOM0 3HaAaYeHUSA NpmBeneT K OTKJIIOYEHUIO Harpy3Ku;

- YCTaHOBKa BPEMEHMN 3a4ep>XXKN BKJIIOYEHUSA - BpeMsd, Yepes KoTopoe Y3I1, nocne
OTKJIIOYEHNS HAarpys3Kun, NOBTOPHO ee BKJIIYUT NMPu BOCCTAHOBJ/IEHUN 3HAYEHUS
HaNps>XeHNa ceTn B YCTaHOBJIEHHbIX npeaesiax. BpemMa 3afep>XKn BKIKOYEHNS
anekTponpunbopos BbibMpaeTcs B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyaTayuu.

PucyHok (He npuBoauTcs)

PucyHok 12. NpuMmep MapKUpPOBKM YCTPOUCTBA 3aLLUThbI
OT NnepeHanpsi>kXeHua (pene Hanpsa>XeHus)

Konn4yecTBo 1 cnocobbl HACTPOMKN MOTyT BbiTb Pa3sinyHbl 415 pa3Hbix TUNoB Y3M. O6bI4HO,



HacTpoika Y3 ocyLecTBASETCA C MOMOLLbIO MOBOPOTHbLIX PEry/INPOBOYHbIX pyYyeK.
CpaBHeHMe anmnapaToB 3allMTbl 3/IEKTPUYECKON CETU MO OTKJoYaoLWen cnocobHOCTH

PaccMoTpuM pa3HuLy B paboTe 1 BOSMOXXHOCTSAX OTKJIIOYEHUS! Pa3/IMYHbIX annapaTos
3alNTbl INEKTPUYECKUX Liernein. B HacTosLee BpeMsl, eCTb MHOI0 KOMOVMHUPOBAHHbIX
YCTPOWNCTB 3aLlUNThbl IJIEKTPUYECKUX CETEN, T.€. COBMELLaoWmMX B cebe HeCKoJIbKO
3aWMNTHbBIX PYHKLMA. 30€Cb Mbl PACCMOTPUM HE KOMOVMHUPOBAHHbLIE annapaThl 3aLUNTbI,
BbIMOJIHSOLLME TOJIbKO 0A4HY (hyHKLMIO.

MpUYNHAMKM NOXKAPOB OT 3JIEKTPOYCTAHOBOK MOTYT SIBISTbCS: KOPOTKOE 3aMblKaHMe,
neperpyska, TOKW yTeyku, oyroebie Npoboun (MCKpeHne), NnepeHanps>xeHue.

Ans 3aWnThl 2N1eKTPUYECKUX CeTen, B HacTosLee BpeMs, ABAAITCA oba3aTeNlbHbIMU K
npumeHeHuto AB n YOT. 9Tu annapaTbl 3apeKkoMeHaoBann cebs Kak HagexXXHble n
3(ppeKTMBHbLIE CpeaAcTBa NpefoTBPaLLeHMNA NOXKAPOB OT 3JIEKTPOYCTaHOBOK.

AB 3alUNLLAET 3NEKTPUYECKYIO CETb OT TOKOB KOPOTKOIr0 3aMblKaHMS U NeperpysokK
3/IEKTPUYECKON CETM.

YOT 3awmuiaeT 31eKTPMYECKYH0 CeTb OT NMOXXapoB B pe3ysibTaTe BO3HUKHOBEHUSA TOKOB
yTeuyku.

CnepnyeT OTMETUTb, 4TO B HAaCTOSLLEE BPEMS 3alUUTY OT MHOMMX HEraTUBHbLIX PaKTOPOB,
BbI3bIBAOLLMX BO3ropaHMe B JIEKTPUHECKUMX CeTAX, BMecTe C npumeHeHunem AB n YAT,
0TYaCTW peLaoT OpraHn3auMoOHHbIMU MEePONMPUATUAMMN, MPOU3BOOUMbBIMU Ha 3Tane
MPOEKTMPOBAHNSA INIEKTPUYHECKNX CETEN, MPMN NX MOHTaXKe 1 Npu sKCnayaTaunu.
Ncnonb3yloTCcsa Taknue Mepbl, Kak 3a3eMsieHne, ykiaaka kabens B kopoba, yBennyeHue
PacCTOAHNA MeXXAY NPOBOAHUKAMU, NMPUMEHEHUE CreumnasbHbIX CoOeaNHUTENbHbIX
YCTPONCTB (KNEeMMHbIX KOPoboK 1 ap.) n T.4. ONa 3aWnTbl OT Neperpys3oK npon3BoasaT
MPaBUSIbHBIA pacyeT INEeKTPUYECKUX CETEN U HArpy3KMu.

OpnHako AB 1 YOT nsHa4anbHO He 6blan NnpefHa3Ha4vYeHbl 459 pacno3HaBaHUA NCKPEHNA n
OTKJIIOYEHUSA Lenu B csiyyae ero nosasneHuns. IckpeHmne He pacnosHaeTtca AB nam YOT,
MOCKOJIbKY MPU UCKPEHUN HE MPOUCXOAUT HU YBEJINYEHNE CpeiHero 3Ha4yeHnsa ToKa B
LLenuv, HX ero yTedyka Ha 3eMJiio.

Mpwv nocnenoBaTeslbHOM UCKPEHUU NOJIHOE CONPOTMBIIEeHME "NN0X0ro KoHTakTa"
YMEHbLUAEeT TOK Harpysku n 4ep>XXUT 3TOT TOK HMXXe nopora oTko4YeHusa AB.
CoOTBETCTBEHHO, 3TN CPEACTBa 3alUTbl OT HEFraTUBHOIO AENCTBUSA BbICOKOrO 3Ha4YeHUS
TOKa He cpabaTbiBatoT. MNMpn NnapannesbHOM NCKPEHUN Mexx Ay ha30M N HENTPAJIbHbIM
NPOBOAOM TOK OFpaHMYeH NoJIHbIM conpoTueiaeHuemM uenun n cpabatoiBaHne AB n YOAT
3aBUCUT OT CTENEHN UCKPEHUS, O4HAKO B MOJIHOW Mepe He rapaHTupyeTcs.

CoOTBETCTBEHHO, peLleHne 3a4a4m pacno3HaBaHNSa UCKPEHUsS n obecrneyeHmns 3aWmnTbl OT
NO>KapoB, Bbi3BaHHbIX UCKPEHNEM, A0JIXKHO obecnevynBaTbCA HOBbIM TUMOM YCTPOWCTB,
PYHKLMNOHANBHO U TEXHNYECKN OPUEHTUPOBAHHBLIMU Ha TaKylo 3agadvy. TakKMM yCTPONCTBOM
apnsetca Y34I.

Y3 3awmiaeT 3/1IeKTPUYECKYH CE€Tb OT MO>XKapoonacHOro NposBaAeHna Ayrosoro npobos
(MCckpeHuns).

Ewe ogHUM (haKTOPOM, KOTOPbLIA MOXXET MPUBECTU K NOXKapy OT 3/IeKTPOYCTaHOBOK,
ABNAOTCS KolebaHNa Hanpsi>XeHNUsl 3/IEKTPUYECKor ceTu. MNpruyYeM, onacHOCTb MOXXET HECTM
KaK MOBbILUEHHOE HaMNpsXKeHWe, TaK U MOHVIXEHNE HaMpsHKeHs.



AB, YAOT, Y3l He 3anatoT 3IeKTPNYECKYI0 CeTb OT ONAaCHbIX KonebaHnm Hanpsa>XeHuns
ceTwn. DTy 3agadvy BbinosiHaeT Y3I1.

Y31 3amuaeT 3N1eKTPUYECKYI0 CETb OT KolebaHUn Hanps>KeHns, KOTopblie MOryT
MPUBECTMN K BbIXOAY N3 CTPOS 3/1eKTponpubopoB 1 nx BO3ropaHuto.

OYHKLMOHaIbHble BO3MOXXHOCTW annapaToB 3alUTbl 3IeKTPUYECKUX ceTen.

DYHKLUOHANIbHbIEe BO3SMO>XHOCTM annapaTtoB 3aLiMThbl
3NIeKTPUYECKUX ceTemn

ABapuUHbIA peXxxuMm AnnapaT 3aluThl

KopoTkoe
3aMblKaHne

Meperpy3ka

YTeyka Toka

Oyroson npobon
nocaenoBaTesibHbIN

Oyroson npobon
napasnenbHbin

Oyroson npobown Ha
3eMJIto

ABTOMATNYECKUA YCTPOMNCTBO 3aLNThI

BbIKJIlOYaTEb
(AB)

ObecneyuBaeT
3anTy

Obecne4yuBaeT
3aWmnTy

He
obecneymBaeTt
3aWwmnTy

He
obecneymBaeTt
3aWmnTy

He B monHon
Mepe
obecneymBaeTt
3aWunTy.
MoxxeT
cpaboTaTb
C/INLLKOM
no3aHo (npwu
OrpaHN4YeHHOM
ToKe K3)

He B monHon
Mepe
obecneynBaeTt
3awmTy. MoxeT
cpaboTaTb
C/INLLKOM
nosaHo (npu
OorpaHN4YeHHOM
Toke K3)

AndppepeHUnanbHOro 3awmnTbl OT

ToKa (YAOT)

He obecneyunBaeT
3aWnTy

He obecne4yuBaeT
3aWmnTy

Obecne4yuBaeT
3alWmnTy

He obecneynBaeT
3alWmnTy

He obecneyuBaeT
3aWnTy

He B nonHown mepe
obecneynBaeT
3aWunTy.

Mo>xeT He cpaboTaTb
(Npy MMy IbCHOM
XapakTepe
NCKpeHns)

Tabnuua 6

YcTponcTtBo  YCTPOWCTBO

3alnTbl OT
nyroBoro nepeHanpsi>XeH
npob6os (y3r)
(Y34n)
He He obecne4yunBa:
obecneymBaeT 3awnTy
3alWmnTy
He He obecne4yunBa:
obecne4ymBaeT 3aWnTy
3almnTy
He He obecne4yunBa:
obecne4ymBaeT 3aWnTy
3aWnTy
Ob6ecne4ymBaeT He obecne4ymBa
3aWnTy 3aWwnTy

Obecne4yumBaeT He obecne4ymBa:
3alnTy 3anTy

Obecne4yumBaeT He obecne4yumBa:
3alnTy 3alnTy



Mepenaabl He He obecnevynBaeT He ObecneymnBaeT
Hanps>XeHuns obecneymBaeT  3aWUTy obecneymBaeT 3aWnTy
3aWnTy 3alWmnTy

N3 Tabnnubl 6 BUAHO, YTO HX OAMH N3 annapaToB 3alNTbl HE 3aLLULLIAET SNEKTPUYECKYIO
CeTb OT BCEX BO3MOXXHbIX aBapUNHbIX peXxnmoB. Ons obecnevyeHNns MakKCUMasibHOW 3alUThI
3/IEKTPUYECKON CeTu LenecoobpasHo NCMNOb30BaTh annapaThl 3aWmnThl, paboTalouwme Ha
obHapy>xeHne pa3HbIX MPU3HAKOB HEMCMPABHOCTM 3JIEKTPUYECKON CETW.

MpumeHeHne Y341 n Y31 He oTMeHAeT HeobxoanmMoCcTn ncnosab3osaHma AB n YOT.

Taknm obpasoM, ecnm pacCMOTPETb BapMaHT UCMNOJIb30BaHNSA BCEX BUOOB 3alLMThI
3N1eKTPUYECKOon CeTu OTAesIbHbIMU YCTPONCTBAMU (BbIMOJHAKOLWMMN TONIbKO OOHY
yHKUMIO), TO HEOBXOANMO YCTAaHOBUTbL YeTbIpe pa3HbIX annapaTa 3awunTel: AB, YOT, Y34,
Y3Il.

B HacToswWwee BpeMs pacnpocTpaHeHbl KOMOMHMPOBaHHbIE annapaThl 3allUTbl, KOTOPbIE
06beanHAIT B 04HOM KOPMyCe HEeCKONbKO YCTPOMNCTB. Hanpumep, angpdepeHuymnanbHble
aBTOMaTbl, KOTOPble 06BEANHAT PYHKLMN aBTOMATUYECKOrr0 BbIK/lOHaTeNa N yCTPONCTBa
3aWmnThl anddepeHunanbHoOro Toka. KoMbMHMpoOBaHHbIE YCTPOMNCTBA MO3BONSAIOT
ONTUMN3NPOBATb U YNPOCTUTb MPOEKTUPOBAHMNE U MOHTaX 3JIEKTPUYECKNX LLLUTKOB.

TepMmouHAnKaToOpbI

OnHoM 13 Hanbosiee PacnpPOCTPAHEHHbIX MPUYMH MOXXaPOB OT 3JIEKTPOYCTAaHOBOK ABNAETCA
neperpeB KOHTAKTHbIX COEANHEHUI N OPYTrUX /IEMEHTOB. [10)XKapoonacHbIe PeXXnMbI
BO3HMKAIOT BCeACTBME 6ONbLIOro NepexoHOro CONPOTUBNEHNS, @ TaKXXe Neperpysok.

TepMOMHAMKaTOPHbIE MaTepuanbl NpefgHa3HayYeHbl ANS BU3yasibHOro Uan
hoTorpadmM4eckoro KOHTPONASA U N3MEPEHNA TeMNepaTypbl, T.e. pe3ynbTaTbl U3MePEHUN
MO>XHO NpeACcTaBMTb B BU3yaJIM3MPOBaHHOM BUAE.

Mpn 0OCTUXXEHUN MAaKCMMANIbHOW TeMNepaTypbl TEPMOUHANKATOPHbLIA MaTepuran
pacnnaenseTcs n HeobpaTUMO MeHSIeT CBOW LIBET.

TepMOUHAMKATOPbl MOXXHO NUCMOJ/Ib30BaTb KaK AOKa3aTesIbCTBO PakKTa OOCTUXKEHUS
onpeaeneHHON MaKCMMaslbHON TeMNepaTypsbl, T.K. pe3ysibTaTbl U3MEPEHN ABNAOTCS
HeobpaTUMbIMN.

MeTon U3MepeHus TeMnepaTypbl C MOMOLLbIO TEPMOUHANKATOPHbLIX MaTEPNASIOB
OT/INYaeTCs NPOCTOTON, SKOHOMUYHOCTbIO, MAJIO TPYA0EMKOCTbIO, BO3SMOXKHOCTbIO
OnepaTUBHOIo NOJlyYeHUs 4OCTATOYHO MOJIHON MHAOPMALIUM O TEMJIOBOM peXnNMe
3/IEMEHTOB 371eKTpoobopynoBaHUS.

TepMONHAMKATOPbI UMET HECKOJIbKO UCMOJIHEHUNA: TEPMOMHANKATOPHbIE HAKJIENKN U
TEPMOUHANKATOPHbIE KPACKMU.

KOHTpPaCTHOCTb LIBETOBOro nepexofa obecrneymBaeT Jierkoe pacrno3HaBaHne aBapuinHoro
neperpesa.

TepMOUHANKATOPbl COXPAaHSAOT CBOM LIBET N MAapPKMPOBKY Ha NPOTSAXKEHUN BCErO CPOKa
CNyX0bl.

TepMONHANKATOPHbIE HAK/IENKN NMPeacTaBaatoT cobon NoanoXKKy Ha CaMOKJiesLencs
OCHOBE C HAaHECEHHbIM TEPMOUHANKATOPHbLIM NOKPbITUEM. MaTepunasioM NOOJI0XKKN MOryT



ObITb ByMara, honbra nam nonmmepHasa naeHka. 4na npenoxpaHeHus
TEPMONHONKATOPHOI O NMOKPbITUA OT BHELLUHUX BO34ENCTBUA NOBEPXHOCTb N3aeNns
MOKPbIBAKOT 3aLLMNTHON MNJIEHKOMN.

Mpwn OOCTUMIXXEHUN 3alaHHO TeMnepaTypbl MHANKATOP HeobpaTMO MEHSIET CBOM LiBET.

TepMOUHAMKATOPHbIE HAaKJIENKN MOTYT BbITb Pa3/IM4HOro pasmMepa 1 opMbl, B
3aBUCMMOCTW OT 3a[a4M UMETb Pa3HbIn Nopor cpabaTbiBaHUS, UMETb HECKOJIbKO
TEePMOYYBCTBUTE/IbHbIX METOK C pa3HbIM Npeaesiom cpabaTbiBaHUS.

TepMONHAMKATOPHbIE HAaK/IENKK MOTyT ObITb OAHOMO3ULMOHHBLIMU, T.€. UMEKT OAHY
NHONKALUMOHHYO METKY M MHOIOMO3ULIMOHHBIMY - UMEIOLLIME HECKOIbKO UHANKALMOHHbBIX
METOK, HAaCTPOEHHbIX Ha pa3Hble TeMnepaTypsbl.

PucyHok (He npuBoanTcsa) PUCyHOK (He npuBOAUTCS)

PucyHok 13. NMpuMepbl TEPMOUHANKATOPHbIX HaKJeek
pPa3NIMYHbIX NpoU3BOAUTENIEH

MprMeHeHne 04HOMO3ULIMOHHbLIX TEPMOVMHANKATOPHbLIX HAaKJIeeK MO3BOJISET
KOHTPOJIMPOBaTb MaKCMMaJslbHYIO TeMMepaTypy Ha 3/ieMeHTe 3/1eKTpoobopynoBaHMS.

NpMeHeHne MHOroNO3NLMOHHbBIX TEPMOUHONKATOPHbLIX HaKJ/ieeK MNo3BoJIAeT onpenens b
TemMnepaTypy 3JiIeMeHTa 3/1eKTpoobopyAoBaHMSA Kak cpegHeapudMeTnyeckoe Mexay
nocnenHen MeTKoOW, N3MeHUBLUEN LUBET, U NepPBON - HE U3MEHUBLUEN.

TepMOUHAMKATOPHbIE KPACKKW, B OT/IMYME OT TEPMOMHANKATOPHbLIX HaKJIEEK, MOXHO
HaHeCTW Ha NOBEPXHOCTU UJIN 3NIeMEHTbI 31eKTpoobopynoBaHUSA, HEQOCTYMNHbIE ANA
YCTAHOBKN TEPMOUHONKATOPHbIX HaKJleeK, HanpuMmep, Npu CJI0XKHON KOHMUrypauum nam
OrpaHNYEeHHOM MPOCTPAHCTBE BHYTPU 3N1EKTPUYECKNX LWMTKOB. Kpackn MOXXHO HAaHeCTU Ha
NOBEPXHOCTb KOHTPOJINPYEMOro 3/ieMeHTa 6oJiee TOHKUM CJI0eM, B pe3yibTaTe Yero
BO3pacTaeT CKOPOCTb cpabaTbiBaHuUS.

PucyHok (He npuBoauTCA)
PucyHok 14. lNpuMmep UCNOJIHEHUA TEPMOUHAUKATOPHLIX KPacokK

TepMONHNANKATOPLI MPUMEHSAIOTCS OJ1S KOHTPOJIS TEMIOBOIr0 PEXNMa 3/1IEMEHTOB
3/1IeKTPOYCTaHOBOK.

TepMONHAMKATOPbI MPUMEHSIOTCA A5 0OHapPY>KEeHUs U perncTpaunn neperpesos
3J/IEMEHTOB 3/1€KTPO0OOPYAOBAHNSA NN SNEKTPONPOBOAKHN, B MEPBYIO ovepenb, B6m3u
3/IEKTPUYECKMNX KOHTAKTOB, KOHTAKTHbIX COeANHEHWIA.

TepMoHAMKATOPLI He Tpe6yr0T cneunanbHOro TeXxHMn4YeckKoro O6CJ'Iy)KI/IBaHI/IFI.

3awnTe nognexxaT 321IeMeHTbI 3/1eKTpoobopynoBaHMSA, A9 KOTOPbIX HOPMATUBHO-
TEXHUYECKMMWN OOKYMEHTaMMn YCTaHOBJIEHbl Hanbosblime gonyCcTuMbie TeMnepaTypsbl
Harpesa, a Tak>Xe 3/1eMeHTbl 3/1eKTPoobopyn0BaHNSA, MeperpeB KOTOPbIX MOXKET NMpuUBeCTn
K aBapun nnuv Bo3ropaHuto (He3aBUCMMO OT Hannymsa TpeboBaHUN HOPMATUBHbIX
OOKYMEHTOB).

TepMOUHANKATOPbl HAHOCAT Ha 3/IEMEHThI 31eKTPpoobopynoBaHNSA, NMoanexallne KOHTPOJ
Tena0BOro COCTOAHUS.

PucyHok (He npuBoauTcs)



PucyHok 15. NpuMep ncnosib30BaHUA TEPMOUHAUKATOPHbIX HaKJleek
AONA KOHTPOJNA TeMnepaTypbl KOHTaKTHbIX COeAUHEeHUN

Mopor cpabaTbiBaHNSA TEPMONHANMKATOPOB BbibMpaeTca ncxoas n3 TpeboBaHnin HOPMATUBHO
TEXHNYECKOM AOKYMEHTALUN A1 KOHKPETHOro 3/1IeMeHTa 3J1eKTpoobopyaoBaHus,
TEXHNYECKUX XapaKTEPUCTUK N PEXMNMOB paboTbl 31eKTPoobopynoBaHUSA.

TakK KaK TEPMONHAMKATOPbI HE ABNAKTCSA BOCCTAaHaBANMBAEMbIMU U34eNUsMK, Nocse
pervcTpaunm nMn rneperpesa cpaboTaslUnNe TEPMOMHANKATOPLI MogJsiexxaT 3aMeHe Ha
HOBbIE.

HeobxoanMo KOHTPOMPOBaTb CPOK UCMOb30BaHNSA TEPMOUHANKATOPOB. MNpn ncteveHnmn
CpOKa NCNosb30BaHNA, TEPMOUHANKATOPbl HEOH6X0AMMO 3aMEeHUTb Ha HoBble. Nocne
3aMeHbl caenaTb OTMETKY B XXypHarse.

TepMOUHAMKATOPbI SABJASOTCS HEBOCCTAaHABINBAEMbIMU N HEPEMOHTOMPUIrOL4HBIMU
ngennamm (NokpbliTuamun). Npu cpabaTbiBaHMN TEPMOUHAMKATOPA, €ro cleayeT yaaanTb 1
3aMeHUTb Ha HoBoe n3sgenune (NokpbiTne). OKpalBaHNe TEPMOUHANKATOPHbLIX METOK B
pe3ysbTaTe BO3AENCTBMS TeMrnepaTypbl HeobpaTumo.

TepMmocucTembl

TepMocucTeMbl NpefHa3Ha4YeHbl 419 PaHHEro aBToMaTU4eCcKoro obHapy>xeHus
NO>KapoomnacHbIX CATYaLMn, BO3HMKAOWMNX BCIeACTBUE NeperpeBa 3/1€MEHTOB
3/IEKTPOYCTAHOBOK: KOHTAKTHbIX COeQUHEHNI, NPOBOAOB, Kabenen (B T.4. KOHLEBON
apMaTypbl) U WNH, d1EKTPUYECKNX annapaToB, BBOAHbLIX pacnpenennTenbHbiX WKados,
LLNTOB C 3/1eKTpoobopyaoBaHMEM, MHOIO 3N1€KTPoobopyA0OBaHUSA U UX /IEMEHTOB, Fae
BO3MO>XHO MpeBbILLeHNne TeMnepaTypbl 060pynoBaHNS B HELWLTATHOM pexxmume paboTbl nimn
npu nosiBNeHnn gedekTa.

CncTeMbl OCYLLECTBASAIOT HENpPepPbIBHbIA KOHTPOJIb TeMMNepaTypbl Harpesa ¢
CUrHanmM3aumen o NpeBbILLEHUN YCTAaHOBJIEHHbLIX MOPOroB 1 nepegayen nHGoOpMaLnn Ha
NynbT LEHTpasn3oBaHHOro HabnoaeHns, roe ocyLecTBASeTCA NpeM TPEBOXKHbIX
n3peweHnn o6 obHapy>XeHHbIX NeperpeBax C 4aT4YNKOB, 0OTobparkeHne (MHOnKauuns)
COCTOSAHUA N perncTpaymsa cobbiTun.

TepMmocucTeMamu MoOryT 6bITb 060py1I0BaHbI 31EKTPOYCTAHOBKU, A5 KOTOPbIX
HOPMaTUBHbIMM [OKYMEHTaMM yCTaHOBJIEHbl Hanbonblwas gonycTMMas TeMnepaTypa
Harpesa, a TakXXe 3JIeMeHTbl 31eKTPoobopyNoBaHNA 1 3NEKTPONPOBOAKM, Neperpes
KOTOPbIX MOXKET MPUBECTU K aBapun NN BO3ropaHuio.

PucyHok (He npuBoanTcs) PUcyHok (He npuBoanTCS)

PucyHok 16. NpuMmep cucTteMsbl, COCTOSALLEN
M3 TEPpMOAKTUBMPYEMOMU rasoBbigesnfaloen HakKJIeukKu
M cneuunasim3mpoBaHHOro rasoBoro gatiyumka

B KayecTBe yCTpoONCTB 0OHapy>XeHWs MPeBbILLEHUS TEMNEPATYPbI B Pa3HbIX CUCTEMAX
MOryT BbICTYNaTb pa3/inyHble AaTYNKU. HanpuMep, TEPMOaKTUBMPYEMbIE
ra30BblAENSOWME HAKIENKWN, MPU HAarPEBAHUN KOTOPbLIX A0 ONpenesieHHON TemnepaTypbl
Bbl€NS€TCSA CUrHaIbHbIV ra3, ylaBAMBaeMbI CNeLnan3mMpoBaHHbIM ra30BbiM AaTYMKOM,
nepenaLnMM CUrHaM O NMeperpeBe Ha KOHTPOJIbHO-MPMEMHOE YCTPONCTBO; HECKOHTAKTHbIE
NHPaKpacHble 4aTYNKKW; 4ATYUKN TeMMepaTypbl, yCTaHaBAMBaEMble HENOCPeACTBEHHO Ha
KOHTPOJINPYEMbIN 3IEMEHT 3JIEKTPoobopyA0BaAHMS.



PucyHok (He npuBoanTCS)

War 1 LWar 2 War 3

a3oreHepupytouwie Mpw HarpeBaHun B aBapunHom cMTyaLunn, Koraa

HakKnenkun, pa3mMelleHHble Bbiwe 50 - 90 °C  TemnepaTypa nogHuMaeTcsa Bbiwe 100 °C,
Ha CUJIOBbIX KOHTaKTaX, @ MWHOUKATOPHbIE  HakJ/lenKa BblAeNseT CUrHasIbHbIA ras,

TakK)XXe CMOHTUPOBAHHbLIN  METKMU KOTOPbIA (hNUKCUPYETCSA ra3oBbiM AAaTHUKOM.
ra3oBbl OATYMK B HeobpaTmMmo [aTynk nepenaeT CUrHan TpPeBOrn N/mnm
3/IeKTPOLMTKE MEHSIOT CBOW OTKJIlOYaET NUTaHne

uBeTa

PucyHok 17. NowaroBasa cxeMa paboThbl
CUCTEMbl HENPEPbIBHOINO KOHTPOJIA TeMNepaTypbl
Ha OCHOBe TEPMOAKTUBUPYEMOM rasoBbigensio,e HakKJIemkKu
M cneuMasim3sMpoBaHHOroO ras’oBoro gatimka

KpoMe Toro, TepMOCUCTEMbI MOXXHO UCMOJIb30BaTh KaK CUCTEMbI MOHUTOPUHIA MOXKAPHOW
OMacHOCTW 3JIEKTPOYCTAHOBOK, 3a CYET paHHero o6Hapy>XeHNsi TOYEK YPe3MepPHOro
HarpeBsa, 3a40/1F0 [0 HaYyaJsla TEPMUYECKON AECTPYKLIUN U30ALUN B MEeCTax YCTAaHOBKU
NaT4YMKOB.

PucyHok (He npuBoanTcs) PUcyHok (He npuBoaAUTCS)

PucyHok 18. NpuMmep cucteMbl MHOFroKaHaJsIbHOro
0eCKOHTaKTHOro TeMnepaTtypHoOro KOHTpPOJIA Ha OCHOBe
OeCKOHTaKTHbIX MMPOMETPUYECKUX BATYUKOB

PucyHok (He npuBoauTcs)

PucyHok 19. NMpumMmep nHTEeNNEeKTyasibHOU CUCTEMblI KOHTPONSA
TeMnepaTypbl BbICOKOBOJIbTHbIX KabOeJ/ibHbIX IMHUA HA OCHOBeE
pacnpeaeneHHOro gaTiuka tTeMmneparTtypbl

TennoBMU3NOHHaAA AMArHOCTUKa

B ocHOBe Tenn0BU3NOHHOW AMArHOCTUKUN NEXUT TEMNJIOBO METO/ Hepa3pyLUAoLLEero
KOHTPOJIS, T.€. TEMJIOBU3NOHHbIE 06CNe0BaHNS C Liesiblo BbISIBJIEHUSA MOXKAaPOOMaCHbIX
YYaCTKOB U Y3/10B B 3/1IeKTP0O0OOPYLOBAHUN U SNIEKTPONPOBOAKE.

B KayecTBe TeEXHNYECKOro cpeacTBa TEMJIOBU3MOHHON ONArHOCTUKW MPUMEHSETCS
TennoBu3op. TenaoBmn3op - 3TO ONTUKO-3NEKTPOHHbIN N3MepUTEsbHbIN Npnbop,
paboTawowmin B uHPpakpacHom ob61acTn 3/IEKTPOMArHUTHOIO CNEeKTpa.

PucyHok (He npuBoauTcs)

PucyHok 20. Mpumep npoBepeHUs TeNJIOBU3SMOHHOIO
KOHTpOJA 3neKTpowkada

KpaTko MeTo Ten0BU3NOHHOW ANArHOCTUKN NoXKapHoi 6e3onacHoCcTun
3KCMNyaTUPYyeMOro 371eKTpoobopynoBaHMS MOXXHO ONucaTb creyowmm obpasom. Kaxkabli
06BbEKT MMeeT TeMnepaTypy, NpUYeM B pasHbiX TOYKAX OHa pa3Has. Kak npasuno,
OTKJIOHEHME TeMnepaTypbl B Ty WIN MHYIO CTOPOHY CBUAETENIbCTBYET O KAKOW-TO
HEeo4HOPOAHOCTU, fAedekTe. TENOBU30P KaK BUAEOKaMepa 0XBaTbIBAET BCIO NaHOpPaMy
o6bekTa, BbIBOAUT Ha 3KPaH 1 (OUKCMPYET B NaMsATU BECb CNEKTP ero TemnepaTyp,
npeobpasys B TepMorpammy, T.e. KapTUHKY TeMnepaTyp, KOTopasi HanoMMHaeT HeraTuB



LUBEeTHON hoTorpadun, rae Ka>kKablh OTTEHOK LiBETa COOTBETCTBYET onpenesieHHON
TeMmnepaType.

HeocnopumbiMK NpenMyuwlecTBamMmm TEMNJI0OBU3MOHHOIO o6cnenoBaHns ABASIOTCA:
06BHEKTUBHOCTb M TOYHOCTb NOJy4YaeMbIX AaHHbIX, be30MacHOCTb (NMpUMeHseTcs
OEeCKOHTaKTHbIN MeToA), He TpebyeTcsa OTKAYEeHME 31eKTpoobopynoBaHMNA N MOATOTOBKMN
paboyero mecTta. Mpn 3TOM MeTOA BbICOKONPOM3BOANTENIEH, K TOMY )K€ OH AaeT
BO3MOXXHOCTb NMPakKTU4YeCKN MMTHOBEHHO, "C NepBOro B3rnaga”, ykasaTb MecTo gedekTa,
npeaBapuTesibHO onpeaennTb cTeneHb AeeKTHOCTU. KpoMe 3Toro MeTop oT/in4yaeTcs
MPOCTOTON OOKYMEHTUPOBAHNA AeEKTOB U BO3MOXXHOCTbLIO onpeaeneHna gedeKkToB Ha
paHHen ctagun pa3suTusa. OH NO3BOJISET C AOCTATOYHOMN CTENEHLIO TOYHOCTH
AMNArHOCTUPOBAaTb COCTOSHME HE TOJIbKO OTKPbITbIX 3/IEMEHTOB 31eKTpoobopynoBaHus,
TaKNX KaK KOHTaKTHble COeANHEHNS B INIEKTPUYECKUX LNTKAX U BBOOHbIX WNUTaX, HO U
COCTOSIHNE PO3ETOK U BbIKJIOYaTEsIEN, KOTOPbIE 3aKPbIThbl KOPNycaMu, a TakXe
3/IEKTPUYECKMX NPOBOAOK, BbIMOJIHEHHbIX Pa3aIMYHbIMK crocobamu.

PucyHok (He npuBoauTcs)

PucyHok 21. NMpumMmep TepMorpaMMmbl KOHTAKTHbIX COeUHEHUN
C TeMnepaTypHOM LUKAJION

CyTb TEenJ0BM3NOHHOW ANArHOCTUKN 3aK/to4aeTcss B OECKOHTaKTHOW perncrpaumnm
TemMnepaTypHOro noss Ha NoBEPXHOCTN 0b6beKTa N3MepuTeNbLHOM annapaTypon,
MOCTPOEHUN N aHaIn3e TePMOrpamMMm C UCnosib3oBaHmem IBM ons obHapyxeHus n
Knaccnpukaumm nedexkToB N NPUHATUA pewleHus. Hannymne gedekta npm Takomn
AVarHOCTUKe XapakKTepu3lyeTcs aHOMaJlbHbIM MOBbILLEHNEM TeMnepaTypbl B AeEeKTHON
30HE MO CPaBHEHUIO C nCcnpaBHbIMKN 0bnacTaMu.

Ycnosus v nopsiaok NnposBeaeHns TenJ0BU3MOHHOW ANArHOCTUKW 3KCMyaTUupyemMoro
anekTpoobopynOoBaAHUSA XUNJbIX N 0OLLECTBEHHbLIX 30aHNN YCTaHaBAMBAOT MeToaMN4YeCcKme
pekoMmeHpauunm [6]. OHM HanpaBaeHbl Ha NPOPUIAKTUKY NMoXKapHon 6e30nacHoOCTKU
3/1eKTpoobopyAoBaHUSA XUNbIX N 0OLWECTBEHHbIX 34aHNA N NO3BOASAIOT KOHTPOIMPOBATb U
OLEeHMBaTb COCTOSAHME NOXKAPHOW OMNACHOCTU 3/IEMEHTOB 3/1eKTPoobopynoBaHMSA, KOTOpbIe
paHee He Moraum 6bITb 06CcnefoBaHbl, TAKUX KaK: PO3ETKN, BbIK/OYATENN U dNIEKTPUYeckmne
MPOBOAKN BbIMOJIHEHHbLIX Pa3/INYHbLIMUK CrIocobaMu, 4TO ABNSETCA aKTyaJlbHbIM MOMEHTOM B
obnacTtn obecnevyeHmnsa noxxapHom 6e30MNacHOCTU XXNJbIX N 0OLLECTBEHHbIX 34aHNN.

PucyHok (He npuBoauTcs)

PucyHok 22. NMNpuMmep obHapy>XeHUs No>KapoonacHOro pasorpesa
0ONTOBOro KOHTAKTHOINO COe AMHEeHMUS

C NoOMOLLbIO TEMNJIOBU3NOHHOW AMArHOCTUKW BbISIBASIOTCSH KOHKPETHble AedeKTHble MecTa,
rae 3a4acTylo A0CTATOYHO 3aTSAHYTb, 3a4UCTUTb, 3aMeHNTb BONTOBOE coeanHeHne nnun
nepepacnpenennTb Harpysky n gedekt byaoeTt yCTpaHeH.

[lonyckaeTcs ncnosib3oBaTb Apyrne MeTOANKN TENJIOBU3NOHHOW AMArHOCTUKN, eCNn
061acTb X NPUMEHEHNsI COOTBETCTBYET 061aCTV NMPMMEHEHNA HACTOALLMX METOANYECKUX
peKkoMeHOauuni.

B KayecTBe KpUTEPUEB OLEHKM NOXKAPHOW 6€30MacHOCTM INEKTPUYECKUX U3OETNA MOXKET
ObITb MPUHATO 3HAYEHME TeMMepaTypbl NN MPEBbLILLIEHUS TEMMEPATYPbl, YCTaHOBJIEHHOE B
CTaHAapTax Ha KOHKpeTHoe nsnenve. KpomMe TOro KpUTEPUN OLLEHKUN MOXXAPHOWM OMaCHOCTH
npwn TENJIOBM3NOHHOWN ANArHOCTMKE NpuBeAeHbl B METOANYECKUX peKoMeHaaunsax [6].



AnarHoCTuKa 31eKTpoobopyaoBaHNS TEMIOBLIM METOA0M HEpa3pyLUAOLWEro KOHTPOIA
(TennoBM3nNOHHasA AMarHOCTUKa) AOJI>KHA NMpoBoAnTbCA bpuragom He meHee 2 4yenoBek. Bce
4yneHbl 6puraabl 40XKHbI ObITb aTTECTOBAHbLI MO TEMJIOBOMY METOAY Hepa3pyLlatolero
KOHTpPONSA. XoTs 6bl 0anH paboTHUK O0/KeH ObITb aTTECTOBaAH He HMXe, 4eMm no I
KBaM(PUKaLMOHHOMY YPOBHIO MO TEMJI0OBOMY KOHTPOJIIO B cucTeMe PocTexHaa3opa.

Ins npoBegeHnsa TENI0BU3MOHHOW ANArHOCTUKN MOTYT NMPUBJIEKATLCA CTOPOHHUE
OpraHu3aunn, akkpeanToBaHHbIE B YCTAHOBJIEHHOM MOPsiAKe Ha TErnJ0BON MeTof
HepaspyLlaloLLLEero KOHTPOS.
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