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e INEKTpobEe30nacHOCTb — CUCTEMA
OpraHn3auMoOHHbIX U TEXHUYECKNX
MEpPONpPUATUIA N cpeacTs, obecrnevmBaroLLnX
3aWnTy NOgeEN OT BPeAHOro 1 onacHoro
BO3JENCTBUA 3NEKTPNUYECKOro TOKa,
QIIEKTPUYECKON Oy, ANTEKTPOMArHUTHOIO
Nons n cTaTU4YECKOoro aneKkTpnu4ecTna.



[lenctBre aneKkTpu4ecKkoro Toka
Ha opraHmM3m 4YenoBekKa
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TepmMmuyeckoe: ANEeKTPONMTNYeCKoe:
HarpeB TKaHeW, pa3noXXeHne XnakocTteun
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[ buonornyeckoe: MexaHu4eckKoe:

HapyLweHne AblXaHnda U pa3p6b|B TKaHen,
paBoThI cepaLia | ywbs e
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ANEeKTPOoTPaBMa — nopaxeHue
3IeKTPUYECKMM TOKOM OpraHM3Ma YernoBeka
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AneKkTpuyeckun yoap

Oobuwume:

| cyooporm,
| ocTaHOBKaA OblXxaHUS

| ocTaHOBKa cepaua

PndpnnnaUna — xaoTU4ecKoe
COKpalleHne OTAESNbHbIX
BOMOKOH cepaeYyHON MbILLLbI

p\

MecTHble:
*OXKOI!,
*3NIEKTPUYECKME 3HAKM,
'MeTanm3awumnst Koxwu,

'MexaHn4yeckue
NoBpeXXOeHUs,

*3NIeKTpoodPTanbMugd



OCHOBHbIE NPUYUHBbI BO3AENCTBUA TOKA
Ha YenoBekKa:

* CﬂyHaIZHOe NPMKOCHOBEHNE NN r|p|/|6n|/|>|<eH|/|e Ha
OornacHoe pacCtodaHne K TOoKkoBeayLLUnM HYaCTAM,

* MOSIBIIEHUE HaNPsPKEeHUSA Ha MeTanIM4YeckmnX 4YacTsx
obopynoBaHusi B pesyribTaTte NoBpexXaeH s n3onsumm
NN oWNBOYHbIX AENCTBUN NepcoHana;

°* Waropoe Harnpgda>xeHmne Ha noBepxHocTm 3eMJinN B
pe3yJibTate 3aMblKaHUA NMPOBOAA Ha 3€EMIJIIO,

* NOSABIIEHME HAMPSKEHNS HA OTKIMHOYEHHbIX
TOKOBEOYLLUMX YacTAX, Ha KOTOpbIX paboTatoT noau,
BCIeaCcTBME OLLNOOYHOro BKITHOYEHUSA YCTAHOBKMU;

* BO3OJEeNCTBNE aTMOCHEPHOro aNeKTpnU4ecTBa,
rPO30BbIX Pa3psaoB.



dakTophbl, BNUdatoLLMe Ha ncxon
nopaKeHns aneKkTpu4Yecknm TOKOM

1. Cuna moka, npomekarouwe20 4yepe3 mesio
yesioeeka - rnaBHbI pakTop: Yem dorbLie
cuna Toka, TeM ornacHee nocnegcrteug.

= U/R,
RBHyTp = 30P-500 Om
R =R + R R = 1o 100 kOm
Y BHYTP KO>XA KOXXU

R = 1000 Om

pacy



[loporoBble 3Ha4YeHUA TOKaA

~50 NOCTOSAHHbIN

1. OWwyTnMbIN TOK 0,6-1,5 MA 5-7 MA
2. HeoTnyckarwowmm 10-15 MA 50-70 MA

3. OunopunnaunoHHein 100 MA 300 mA



2. JnumenibHocmMb 8030eUucmeus

JonycTUMbIM cuyMTaeTcsa TOK, MPU KOTOPOM YenoBeK
MOXXET CAMOCTOATENTIbHO 0CBODOANTLCA OT
9NeKTpUYeCcKou Lenu.

~50 T >10c -2 MA
<10c -6 MA

3. [lymb npomekaHusi moka 4yepe3 meJsio
yesioeeKa

Hanbornee onacHbIN -

TOT NyTb, NP KOTOPOM
NnopakaeTcH royioBHON
MO3r, cepaue n nerkme

—~— —

BepxHss neris Husxusia netns [Monuas (W-obpasuas)
NPOXOKICHUSA TOKAa IPOXOAUICHHS TOKa NET/IS NMPOXOKIACHHS TOKA




4. PoO u yacmoma moka

5. CocmosiHue okpyaroweli cpeodbi

(Temnepartypa, BNaXHOCTb, HanmM4ne nbinu,
napoB, KNCNOT)



Knaccudpukauma nomMeLleHnU rno onacHoOCTH
nopaxeHus Tokom (IMy3)

1. lMlomeweHuUs1 ¢ noebIWEHHOU OornacHOCMbHIO

XapakTepu3yTcs HannYmem oOHo20 U3 criedyrowux
ycrsiosuu:.

* CbIPOCTb (OTHOCUTESNbHAA BMaXHOCTb > 75 %);

* BblCOKasi TeMmriepartypa Bo3gyxa, onmtenbHo > 35°C;
e TOKONpoOBOAALLAs Nbifb;

e TOKONpoOBOASALLME NOSbI;

* BO3MOXHOCTb OJHOBPEMEHHOIO NPUKOCHOBEHUS K
MeTanmnmyeckum kopnycam obopyagoBaHusi ¢ 0gHOWM
CTOPOHbI U K UMEKLLUM COeaNHEHME C 3eMNEN
METaNNOKOHCTPYKUMAM — C OPYrown.



2. Ocob60 ornacHbie nNoMeuweHUs1 XapaKkTepu3syoTcH
HanM4Ynem oOHO20 U3 mpex ycrioeuu:

ocobas CcbIpoCThb (OTHOCUTENbHAA BNa)XHOCTb BO34yXa
~ 100% - cTeHbI, NoN 1 NOTOSIOK MOKPLITLI Briarow);

XUMUYECKN aKTUBHAA cpeaa, paspyLuatoLle
OENCTBYIOLLAsA Ha 3MEKTPOU30NSLUMIO U TOKOBEOYLLME
yacTn obopyaoBaHUS;

Hannune aByx n 6onee rnpmnsHakoB, CBOUCTBEHHbIX
NoMeLLEeHUAM C MOBbILLEHHOW ONAaCHOCTLHO.

3. lNomeweHus1 6e3 noebIWeHHOU onacHocmu
XapaKTepusyrTcs OTCYTCTBUEM MNPU3HAKOB
NOMELLEHUA C NMOBbILLEHHOW 1 0CODON ONACHOCTLIO.



AHann3 ycnoBmim onacHoOCTU NopaXeHus
ANEeKTPUYECKUM TOKOM: HOPpMarnbHbIN PEXUM

* TpexcpasHana ceTb C U3ONTNPOBAHHOMN
HeuTpanbio

» [iByxcpasHoe npukocHoBeHue: [, = U /R,
* OgHopasHoe: [, = 3U o /(BR,+ R )

MeHee ornacHbIU pexXumM — 0OHOa3Hoe rMpUKOCHOBEHUE (Rm 3)




e Tpexcpa3zHaa ceTb € 3a3eMJIEHHOW
HeuTpanbio

» [iByxpasHoe npukocHoBeHue: [, = U /R,
* OgHopasHoe: [ = U /(R +R))= U IR,

R, — conpotusneHue pa6oqero 3a3e|v|neH|/|s| HenTpanm
(R <10 Om).




ABapUUHbLIN peXxXnm: ogHoMa3Hoe 3aMblkaHue

e cemu ¢ u3osiuposeaHHoOU HeumparsbHro

I, =U IR,
* cemu c 3a3eMsiIeHHoU HeumparsbHro
[ =U /R . U, <U <U
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HanpsaxeHue wara

* 3TO HaNpPsPKEeHne mexay
OBYMS TOYKaMu Lienu
TOKa, HaxodAaLMMMCS Ha
paccTossHUK Liara, Ha
KOTOPbIX OQHOBPEMEHHO
CTOUT YerioBekK
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yBEJITNHEHNUN OJINHDbI ~20 M
Liara.



HanpsaxeHne NpnkoCHOBEHUSA

ITO Haripsa>XXeHne mexay AByMA TO4HKaMUn LUern TOKa,
KOTOpPbIX 0 AHOBPEMEHHO MOXXET KOCHYTbCA YEJ10BEK.

* YpucneHHo Unp PaBHO
PaA3HOCTN NOTEHLUMANIOB
Kopnyca 1 TOYeK 3eMIu,
Ha KOTOPbIX HaXoasTCs
HOMM YerioBeka.

. Unp yBENMMYMBaETCA No
Mepe yaaleHnda ot Us=13]Rs
3asemnuTens, u 3a
npenenamm 30Hbl
pacTekaHns Toka OHO
PaBHO HaMPAXXeHUo Ha

Kopnyce obopyaoBaHUS. __
Ra




3almTa OoT OnacHoOCTU NopakeHus
ANIEKTPUYECKMM TOKOM

[IpaBunna ycTpoucTBa aneKkTpoycTaHoBOK ([1YJ)

MexxoTpacneBble npaBua no oxpaHe Tpyaa (npasuna
B6e3onacHOCTU ) Npu aKcnnyaTaunm 3NeKTpoycTaHOBOK
(MOT P M -016-2001; P 153-34.0-03.150-00, BB. B

aewnct. ¢ 1.07.2001 r.).

TpeboBaHUs K nepcoHany, nponssoasilemMy padboTbl B
9rIEKTpOyCTaHOBKax, NOPSA0K M YCITOBUS
npon3BoacTBa paboT, opraHnU3aLUNOHHbIE U
TEXHNYECKME MeponpuaTnsa, obecnedmsaroLime
besonacHoCTb paboT, UCMbITAHUUA U UBMEPEHNN B
9rIEKTPOYCTaHOBKaxX BCEX YPOBHEW HANPSXKEHUS.



OpraHn3aumnoHHbIe MEPONPUATUSA

* opopmsieHne paboTbl HAPSAOM, YCTHLIM
PACMOPSIKEHUEM UMK NMEepPeYHEM paboT,
BbINOJTHAEMbIX B NMOpAAKe TeKyLLeN
aKCcnnyatauum, 20@

* JOMNYyCK K paboTe; Iﬂ\

* Ha30p BO BpeMs paboThbl;

« ocbopmMnieHne nepepbiBa B paboTe, nepesoaa
Ha gpyroe pabo4yee MecTo, OKOHYaHUs paboThl.

- 0by4YeHMe nepcoHarna npasusribHbIM Npuemam paboTbl C
npucBoeHnem KBanndukaunoHHsix rpynn (I — V). NpuceoeHune
rpynnbl nponssoauTtca ot |l rpynnbl v BbILeE.



OCHOBHblE TEXHMUYECKME CcpeacTBa

3alunThbl
aneKkTpuyeckas N3onsaLms TOKOBeayLLMX YacTeu;
orpaxgeHue; paboyas,
OONOJIHUTEJIbHAA,
curHanusauus n 6nokMpoBKa; I ——

MCNONb30BaHNE MarnbIX HAMPSXXEHUW;  ABonHas.
aneKTpuyeckoe pasgeneHue cetu,
3alUMUTHOE 3a3eMIIeHUE;

3aHyrneHue,

BblpaBHMBaHWE MOTEHLINANMOB,;
3aLUUTHOE OTKIIHOYEHUE;

cpeacTtBa MHOMBMAOyanbHOW 3aLUUTHI.




Manoe Hanps»xeHue

* 3TO HanpsPkeHne He bonee 50 B, npumeHsaemoe
B LilensX YMeHbLUEeHUA ONacHOCTU NopaeHus
ANEKTPUYECKMM TOKOM.

* [1pn paboTte ¢ py4HbIM 3NEKTPONHCTPYMEHTOM,
NePEeHOCHbIMU ANETPUYECKUMU CBETUNBHUKAMU
B NOMELLEHUAX C MOBbILLEHHON ONACHOCTLIO U
0C000 onacHbIX UCNONMb3YIOT HanpaXxeHne 36 B.

* B ocobo onacHbIX NnoMeLleHnsIX npm ocobeHHo
HebnaronpUATHbLIX YCNOBUAX ANt MUTaHUS
PYYHbIX NEPEHOCHbLIX TaMn MPUMEHSAIOT
HanpsxeHne 12 B.



e 3alLIUTHOE 3a3eMIleHue — 370
npegHamMepeHHOE ArneKTpu4eckoe coegnHeHmne
C 3eMI1en U ee dKBMUBArNeHTOM
MeTannM4yecknx HeTOKOBEOYLLMX YaCTeu
OJIEKTPOYCTAaHOBOK, KOTOPblE MOIyT OKa3aTbCH
noa HanpsXXeHneM.

e HasHa4vyeHue — ycTpaHeHne onacHOCTU
nopaxeHusa naen anekTpnu4eckMm TOKOM npu
NOSIBIIEHNN HANPSXXeHUsa Ha Kopnyce
arekTpoobopynoBaHUS.



e MpUHUMN AencTBUA 3aLMNTHOIO 3a3eMIIEHUS:
CHMXeHne 0o besonacHbixX 3HadeHnn Unp v Uul,
BbI3BaHHbIX 3aMblKaHWEM Ha KOpPMycC, 3a CYET
YMEHbLLEHNS NOoTEHLMana 3a3eMieHHOro
obopyaoBaHUs, a Takke BblpaBHUBaAHUA NOTEHLUMATOB
OCHOBaHus 1 0bopygoBaHUS.

« ObnacTb MNPUMEHEHUS 3aLLUTHOIO 3a3eMNEHUSA —
TpexdasHble TPEXNPOBOAHbIE CETU HANPSXKXEeHUeM 0
1000 B ¢ nsonunpoBaHHon HeuTpansto un Bbile 1000 B
C NOObLIM PEXMMOM HENTPAnW.



MY3: conpotneneHne 33 He OOIMKHO NMpeBbILaTh:

B yctaHoBkax U < 1000 B, ecnv MOLLHOCTb UCTOYHMKA TOKa
(reHepaTopa unun TpaHcdopmaropa) bonee 100 kBA — 4 Om;

B YCTaHOBKaX U <1000 B, ecnu MOWHOCTb MCTOYHMKA TOKa
100 kKBA un meHee, — 10 Owm;

B YCTaHOBKaX U >1000 B ¢ achhekTMBHO 3a3eMIEHHOI

HenTpanbio (C ManbiMy TOKaMmu 3aMblkaHnga Ha 3emnto /3 < 500
A) — 0,5 Om;

B yctaHoskax U > 1000 B ¢ n3onupoBaHHON HelTpanbio —
250/13, Ho He bornee 10 Owm;

B ycTaHoBkax U > 1000 B ¢ nsonnpoBaHHON HeUTparsnbio, ecnu
3asemsigioliee yCTPoMCcTBo 0O4HOBPEMEHHO UCMNONb3YT AN
areKkTpoycTtaHoBOK HanpsikeHmem go 1000 B, — 125//3, HO He
bonee 10 Om (unn 4 Owm, ecnn aTo TpebyeTca Ong yCTaHOBOK
0o 1000 B).



» 3a3zemisirouwiee ycmpolicmeo — 3to
COBOKYINHOCTb 3a3eMJINTEIA (MeTaJ'IJ'II/I‘-IeCKI/IX

NPOBOAHWKOB, HAXOAALLIMXCSA B HEMNOCPEACTBEHHOM
COMPUKOCHOBEHUM C 3eMIIeN) N 3a3eMIISOLLINX

NnpoBOAHNKOB, COEONHAKLLNX 3a3eEMITAEMbIE HAaCTW
AJ1IEKTPOYCTAHOBKHA C 3a3EMJIUTETIEM.

3A3EMNIAIOLLUE YCTPOUCTBA
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BbIHOCHbIE KOHTYPHbIE
(COCPEOOTO4YEHHbIE) (PACMPELOENEHHDbIE)



3A3EMITUTENN

raEER

UCKYCCTBEHHbDIE ECTECTBEHHbDIE

* NpegHa3Ha4eHbl - HaxoasLmecs B 3emne
NCKNIOYNTESNbHO ANgd MeTannuyeckme npeameThbl
Lienen 3asemMrieHus. MHOIO Ha3Ha4YeHus:

* BEpTUKAnNbHbIE U1 XenesobeToHHbIe
rOPU3OHTamNbHbIE OyHAAMEHTHI,
aneKTpoabl U3 cTanbHbIX METAJUJTNHECKME
TPyO, Yronkos, NPYyTKOB, KOHCTPYKLUMWN, CBUHLIOBbIE
nonoc. 0borio4Kkm Kabenen,

TpybonpoBoab!.
* 32 UCKIHOYEeHNem
TpybonpoBoaoB

roprYMNX XNUAKOCTEU UMK
rasos.



e 3aHyneHue npeaHasHaydyeHo a4 ycTpaHeHus
OMNAaCHOCTM MNOPAXEHUSA ANEKTPUYECKMM TOKOM MPU
3aMbIKaHMN Ha KOPNYC 3NTIEKTPOYCTAHOBOK,
paboTatowmx noag HanpskeHnem go 1000 B B
TpexdasHbIX YETbIPEXMPOBOAHbLIX CETSX C
rnyxo3a3eMJiIeHHON HeUuTpanbho.

« 3aHyneHue - 3To NpegHamMepeHHoe coeanHEHNE
MeTannnyeckmnx HeTokoBeayLLMX YacTeun
0bopyaoBaHUA, KOTOPblE MOTYT OKa3aTbCs rnof
HanpsPKEHNEM, C HYNeBbIM 3aLUTHbIM NPOBOAHUKOM.

« 3aHyneHue npeBpallaeT npodbon Ha Koprnyc B
KOPOTKO€E 3aMblkaHWe M CNOCODCTBYET NPOTEKaHNIO
TOKa O0NbLIOW CUMbl Yepe3 YCTPOUCTBA 3allUTbl CETU
1 K ObICTPOMY OTKMNOYEHUIO NOBPEXKIEHHOIO
obopyaoBaHUS OT CETW.



U3onupyrowue
3J/leKmpo3aujumHbosie
cpeocmea

donoJIHUmMmeJsib-
| ocHosHbIe



e OCHOBHbIE N30NUPYHOLLUME INEeKTPO3aLUTHDbIE
cpeacTBa CnocobHbI ANMTENbHOE BPEMS
BblAEpXMBaTb pabo4yee HanpsiKeHne
9J1IEKTPOYCTaHOBKMN,

* B aneKkTpoycTtaHoBkax HanpsxeHnem go 1000 B —
OVANEKTpUYeckme nepyatkuv, MHCTPYMEHT C
N3ONNPYIOLLMMU PYKOATKAMM U yKasaTenu
HanpskeHna ao 1000 B;

* 3NeKTpoycTaHoBKax HanpsXeHnem Bbiwe 1000 B
— N30NUpYytoLMe WTaHrn, n3onupytoLlime v
ANEeKTpou3MepuUTenbHbIe KMNeLlun, a Takke ,
ykasaTtenu HanpsxeHus sbiie 1000 B. o=




e [lononHuTernbHbIe U30NNPYOLLME
3NeKTpo3almuTHbIe cpeacTBa obnagatoT
HEeJOCTAaTO4YHOMN AMEKTPUYECKON NPOYHOCTbLIO U He
MOTyT CaMOCTOATENbHO 3alluLLaTh YernoBeka oT
nopaeHna TOKoM. VIX Ha3Ha4YeHne — yCUnmTb
3allnUTHOE OENUCTBME OCHOBHbLIX U30MNUPYHOLLNX
CpencCTB.

* B oneKkTpoycTtaHoBKax HanpskeHnem go 1000 B —
ON3NEKTpUYeckme ranoLln, KOBPUKU 1
n3onupyroLme noacTaBKu;

* B 9MIeKTpoycTaHoBKax HanpsxeHnem Bbiwe 1000 B
— OUANEKTPUYECKNE nepyaTKu, OOTbI, KOBPUKMU,
N3onupyroLine NoacTaBKu.




[TnakaTbl 1 3HAaKN 6e30nacHOCTU

e [lpepynpexpatowme: Cton! HanpaxeHne, He
Bne3aun! Yobet, NcnbiTaHmne! OnacHo anga

KISHU, [1 CTOM! HE BKJTIOYATb
HANPSYOKEHUE PABOTAIOT JOOM

e 3anpewarowme: He Bknrovarts! PaboTtator
noaun, He sknoyatb! PaboTta Ha nuHun, He
oTKpbIBaTb! PaboTatoT ntogn, PaboTta noa
HanpsxeHunem! NoBTOPHO He BKMNoYaTh;

* MpeanuckiBalowme: PaboTtaTb 30ech,
3AECH

“BnesaTb 30ech;

e YKa3aTenbHble: 3a3eMneHo w



