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Beenenne

CoBpemMeHHOE IIPOU3BOCTBO XapaKkTepu3yercs CYyIIECTBEHHBIM MOBBIIIICHUEM
JIEKTPOBOOPY)KEHHOCTH  Tpyda, MU  MO3TOMY  pa3paboTKa  3JEKTPOINOKapoOe30MacHbIX
JIEKTPOYCTAaHOBOK, 3ALIUTHBIX MEP U CPEICTB, MCKIIOYAIOUIUX CIy4ad 3JIEKTpPOTpaBMaTU3Ma U
MOXAPOB OT 3JEKTPOYCTAHOBOK Ha IPOM3BOACTBE U B OBITY, NPHOOPETAET HEPBOCTENEHHOE
3HaYEHHE.

B ycnoBusix NoBceMeCTHOTO UCHOJIBb30BAHUS 3JIEKTPOIHEPTHH 0c000€ 3HAYEHUE MTPUOOPETAIOT
aBTOMATHYECKHE MEpbI 3aIUThI, KOTOPBIE MPEAOTBPALIAIOT MOPAKEHUS YEIOBEKA JICKTPUISCKUM
TOKOM M aBapuiiHbIE PEKUMBbI PabOThI 3JIEKTPOYCTAaHOBOK JIMOO 0OecneunBarT 0€30MacHOCTh MPH
BO3HUKHOBEHHMH aBapHi.

Bonpocam obecrieueHus: 31eKTponokapo0e30nacHOCTH IEKTPOYCTAHOBOK HEOOXOJUMO YIENATh
BHUMaHHE, KaK Ha CTa/JIMU MPOCKTUPOBAHUS, TAK U MPH UX SKCIUTyaTalliH.

Kparkuii kypc nekumii mno pucuuiimHe «[loxkapHass 0€30IaCHOCTB 3JIEKTPOYCTAHOBOK
COCTaBJIEH B COOTBETCTBUU € pabodel MporpaMMol AUCUUILIMHBI U MpeAHA3HAYEH IS CTYACHTOB
Hanpasienuss noarotroBku 20.05.012 —Iloxapnast 0Ge3zomacHocTh OH pacKkpbiBaeT NpoOJIeMbI B
00J1acTu 3JEKTPONOKAPOOE30MaCHOCTH M IMyTH WX pemieHus.. Kypc HameneH Ha ¢dopMmupoBaHue
KJIIOYEBBIX KOMIIETEHIIMH, HEOOXOAUMBIX AJ1s 3(PHEeKTUBHOrO peleHus npopecCuoHaIbHbIX 3a1a4
U OpraHu3aluy IpopecCUOHATbHON MESATEIbHOCTH Ha OCHOBE IIyOOKOTO NOHMMAHUS 3aKOHOB
(G yHKIIMOHUPOBAHUS YKOCHCTEM.



Jlekuuss 1 OcHOBBI MOKapHOH 0€30NMACHOCTH NPUMEHEHHS 3JIEKTPOYCTAHOBOK.
Knaccudpukanus npousBoACTB U MOMeEIIEHU M0 B3PbIBHOM M MOKAPHOH OMACHOCTH

Cmamucmuka noxcapos om npuUMeHenusl I3J1eKmpoycmano6oK

Kak moka3piBaeT crarticThka mokapoB [11] Ha pasimuuHbIX OOBEKTaX HAPOIHOIO XO3SHCTBA,
©KEroIHO MPUMEPHO TIATasi YacTh BCEX IOKAPOB B CTPaHE, MPOHMCXOAUT OT TEIUIOBOIO IMPOSBICHHUSI
ANIEKTPUYECKOr0 TOKA, TPU ITOM HauOojee 4acTbl cpemd HUX (Talll. ) TOXapbl OT KOPOTKOTO
3aMbIKaHus (K. 3.).

C OmHOI CTOpPOHBI, 3TO CBS3aHO C MHTCHCHUBHOW AJICKTpUQUKAIMEH BCEX OTpacieil HapOoIHOTO
X03sicTBa W ObITA, BCIEICTBME YEro pacTeT YacToTa BO3HUKHOBEHHS CaMHUX CIy4acB
HEMpeyCMOTPEHHOI'0 TEIIOBOTO MPOSIBIICHHUSI JIEKTPUUECKOTO TOKA, a C JIPYrod, YBEIMYHUBAETCS
BEPOSITHOCTh BO3HUKHOBEHMS MOKapa MPH TEIUIOBOM MPOSBICHUU SJIEKTPUYECKOTO TOKA, TOCKOJIBKY
ABTOMATU3ALMsI W MEXAHW3alWs IPOU3BOJCTBEHHBIX TIIPOIIECCOB HA OCHOBE OJICKTPU(UKAIMKA B
OIPEJIETIEHHON MEPE CHIKAIOT KOHTPOJIMPYEMOCTD YEJIOBEKOM IIPOM3BOJICTBEHHBIX IOMELIEHU.

Iokape! OT TEIIOBOIO IIPOSBICHUS 3JIEKTPUUECKOIO TOKA B IIPOMBILLIIEHHOCTH BO3HUKAIOT IIPH K.
3., TOKOBBIX MEPErpy3kax, OONbIIMX MEPEXOJHbIX COMPOTHUBICHUSAX, KACaHMSAX TOKOBEIYIUX yacTel
3JIEKTPOYCTAHOBOK 3a3€MJICHHBIX KOHCTPYKIMH (3aMBIKaHUSAX HA 3E€MIIIO).

CraricTHKa MMOYKapoB B CEIILCKOM XO3SIMCTBE MOKA3bIBACT, UYTO OKOJIO 35% COCTaBIISIOT MOXKApHI,
KOTOPBIC BO3HUKJIM OT K. 3. B 3JIGKTPUYECKUX MPOBOJKAX 3[aHuH, 27% —OT 3aMbIKaHHs B BO3YIIHBIX
aneKTpudecknx cetsix, 13,4% — ot meperpy3ku 3JeKTpudeckux apurarenei, 8,9%—wu3-3a 6onbmx
MEPEXO/IHbIX CONPOTHBIICHUH, 6,7%—H13-3a aBapUHHBIX PEKHMOB B CBETHJIBHHKAX C JIAMIIAMH
HakanmmBanus, 4,4%—wu3-3a HECOOIOACHUS IMMOKapOOEC30IIACHOTO PACCTOSHHS JI0 CBETHJIGHUKOB C
naMnamu HakanmvBaHush U 4,4%—wM3-3a  KacaHUs TOKOBEIYIIMX YacTEH 3JIEKTPOYCTAHOBOK
3a36MJICHHBIX KOHCTPYKLIHH.

[Toxkapel OT AIEKTPUUECKOTO TOKA B )KWJIBIX 3/IaHMSX BO3HHUKAIOT YaIlle BCETO B PE3YJIbTATE K. 3. B
ANIEKTPUUECKUX CETSX M OCTABICHHBIX 0€3 MPUCMOTpa AIIEKTPOHArPEBATENbHBIX MPHOOPOB MpPHYEM
JaCTOTa MOXKAapoOB B KUJIBIX JOMaX, SABJIAIOIINXCA JIMYHON CO6CTBCHHOCTI)IO, 3HAYUTCIIBHO BBIIIIC, YEM B
nomax rocymapctBenHoro ¢onma [11]. CremoBarebHO, POCT 3MEKTPOBOOPYKEHHOCTH HAPOIHOTO
XO3SMCTBA U ObITa BEJIET K YBEMUYECHHIO YMCIa TOTEHIMATBHBIX ~ HCTOYHUKOB MOKapHOM OMAacHOCTH.
B cBsi3u ¢ 5THM mepes] SNEKTPOIHEPIeTUKONM CTOMT BaKHEHIas 3a1a4a — ycusieHne dPQPEeKTUBHOCTH U
TIOBBIIIICHHE Ka4ecTBa MPO(UIAKTHIECKON pabOThI B JJIEKTPOYCTAHOBKAX C IIENBIO IPEIOTBPAIICHHUS
BO3HUKHOBCHHS ITOKAPOB.

IonsAAiTHE MOKAPHOM ONTACHOCTH 3JIEKTPOYCTAHOBOK U IYTH €€ CHHKCHHSA

[TonsATHE (1OKapHAask OACHOCTb AIEKTPUUECKUX YCTAHOBOK) BKIIFOYAET B 051 CIIOCOOHOCTB X MPU
OTIPEJICIICHHBIX YCIOBHSX ObITh MPHYMHON 3a)KUTaHUs (DJICKTPUUCSCKUE TYTH, HCKPbI, HATPEB
TOKOBEAYILIHUX AJIEMEHTOB U T. I1. U CIIOCOOHOCTh X PACHPOCTPAHSATH TOPEHKE, HAIIPUMED, BIOJIb
HNIEKTPUUYECKUX MTPOBOJIOK U Kaberneii). KpoMe Toro, HeKOTOpbIE THITBI AJIEKTPOYCTAHOBOK
XapaKTePH3YIOTCsI OOJTBIIION MOYKAPHON HArpy3Ko# (HarmprMep, CHIIOBbIC MacCIISTHbIC TPAHC)OPMATOPBI,
Ka0eJbHbIC TOTOKH | T. 11.). [To)kapHast OlTaCHOCTh JIEKTPOYCTAHOBOK 00YCIOBIMBACTCS TAKIKE U TEMHU
MIOCTIEICTBUSIMU, KOTOPBIE OyAYT UMETh MECTO MPH BBIXOJE UX U3 CTPOS BO BpeMs MoxkKapa.

OueByaHass BO3MOXHOCTb BO3HMKHOBEHHS II0YKapOB OT DJIEKTPUYECKOIO TOKa CO37Aala JIOXKHOE
npeacraBieHue 00 MX HEM30eKHOCTM TpH aBapHHHBIX pPEKUMax B JJIEKTPOYyCTaHOBKax. B
JEUCTBUTEIILHOCTH K€ BCE 3aBUCHUT OT TOIO, CJIOKMIIACH JIM II0YKapOOIlacHas CUTyalyst B MOMEHT
aBapUIHOIO PEXMMA, KOTOPasi, KaK U3BECTHO, B PUCYTCTBUM OKUCIIUTENS BO3HUKAET IIPU COBMEIICHUN
TOPIOYMX MAaTEpUAIOB C UCTOYHHMKAMH 3a)KWTaHHs, UMEIOIUMU JTOCTAaTOUYHYIO JUIl MX BOCIUIAMEHEHHUS
TEMIIEpaTypy U HEOOXOIMMBIi 3a11ac TeIIOBOM SHEPrUH.
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Bo3HuKHOBeHHE MOXkapa, KaKk MPaBUJIO, SBISIETCS PE3YIbTaTOM HApYIICHHS WM HECOOOICHHs
MEpONpHUATHH, HAMpPaBICHHBIX Ha MPEJOTBPALICHUE I[0KAPOB OT 3JIEKTPUYECKOro TOKa, I

HECOBEPIICHCTBA ATUX MeponpusThii. B obmeM ciydae moxkapsl B 3J€KTPOYCTAHOBKAX MOYKHO
NPEJOTBPAaTUTh  CO3JAHMEM TaKMX YCJIOBHH, TPH KOTOPBIX HCKIIIOYAETCS BO3HUKHOBEHHUE
MO’KapOONACHBIX CUTYAIIHi, a €M MOXKap BCE e BOHUKHET, TO TYIICHUE MTPOU3BOIUTCS OBICTPO U
3¢ deKTUBHO O€3 MOCICACTBUI IS AIIEKTPOOOOPYI0BAHMSI.

[Tyreit cHKEHMS TOYKAPHOM OMACHOCTH JIEKTPOYCTaHOBOK HECKOJIBKO, K HUM MOXKHO OTHECTH:

-[IPaBUJIbHBIN BBIOOP U pacyeT JIEKTPUUYECKOM 3aIlUThI;

-COOTBETCTBYIOILIME UCIIOJIHEHHE U Pa3MEIEHHE dIEKTPOYCTaHOBOK;

-HCII0JTb30BAaHNE OTHE3AIUTHBIX TOKPHITHIA;

-BHEZIpeHHE BBICOKOA((EKTUBHBIX CHUCTEM H3BEILEHHS O IMOXKapaX M 3aropaHusix M CUCTEM
MO’KapOTYILIECHUS.

MeponpusaTya 10 NPeJOTBPAILIECHUIO MOXKApOB OT 3JIEKTPOYCTAHOBOK B 3HAYMTEIBHON CTEIIEHU
3aBUCAT OT MPOEKMUPOBUYUKOS, MOHMANCHUKO U OKCNIYAMAYUOHHUKO8, KOTOpPbIE JOJDKHBI SICHO
NPEJICTaBIATh ce0e CYTh MOKAapPHOH OMacHOCTH OOCITY)KMBAEMBIX, MOHTHPYEMBIX WM TPOCKTUPYEMBIX
HMH 3JI€KTPOYCTAaHOBOK.

Knaccugpuxauun cucmemot 3nekmpocHadicenus u nompeoumeneii I1eKMpUIecKoil IHepzuu.

[TpomBITIIEHHBIE AJIEKTPOYCTAaHOBKH 1O (DYHKIIMOHAJILHOMY HA3HAUYEHHIO TOAPA3ICISIOTCS
Ha CJICTYIOIIUE BHIBL:

TeHepaTophl — BhIPAOATHIBAIOIINE 3JICKTPUUYECKYIO SHEPTUIO;

nmpeoOpa3oBareny  HampsbKeHUs — (TpaHcopmaropsl), MpeoOpa3oBaTeId  YacTOTHI
peoOpas3yroLye AIEKTPUUECKYI0 SHEPTHIO;

poBOJIa, Kabelu — Tepeiarolife SJIEKTPHUECKYI0 JHEPTUI0 OT IYHKTOB BBIPA0OTKU |
peoOpa3oBaHus 10 3JIEKTPONPHEMHUKOB,;

pacrpeneNuTeNbHble  MOJACTAHLUHU, Y3JIbI, MIMTHI, YCTPOHCTBA — pacHpeAemsIonne
JIEKTPUUECKYIO SHEPTHUIO;

IIEKTPOJBUIATENH, HIEKTPOTEPMUUYECKUE, 3JIEKTPOCBAPOUHbIE, AIEKTPOOCBETHTEIbHbIC U IPYrue —
MOTPEOIISIONIHE AIEKTPUUECKYIO SHEPIUIO ANEKTPOIPHEMHHKH.

Bcee IIEPEUHCIICHHBIE JJEKTPOYCTAaHOBKH, COTJIaCHO [IpaBunam YCTpOMCTBA
anekrpoycraHoBok (ITYD) [1], Hopmupytotcs Ha Hampspkenue g0 1000 B u HanpspkeHHe Bbilie
1000 B.

Oxomno 75 % Bceil BbIpabaThIBa€MOl B Hallleil cTpaHe NEKTPUUECKON SHEPTUH MOTpedseTcs
MPOMBIIIICHHBIME AJIEKTPOITPUEMHUKAMH, KOTOpPbIE 10 BUAY MOTPEOISIEMOro TOKa JENATCS Ha
ClIeAYIOIINE TPYIIIbL:

ANEKTPONPUEMHUKH Tpex(da3Horo Toka HanpspkeHreM 1o 1000 B wactoroit 50 I'n;

Tpexdaznoro Toka cBeime 1000 B wactoroii 50 I'n;

onHodaznoro Toka g0 1000 B wacroroit 50 I'm;

pa0oTaroliie ¢ HWHOW YacTOTOM, MUTaeMble OT MNpeoOpa3oBaTEeIbHBIX MOJCTAHIUN U
YCTaHOBOK;

MIOCTOSTHHOTO TOKa, MUTaeMble OT IPeoOpa30BaTENIbHbIX MOACTAHINNA U YCTAHOBOK.

OnekrpoycraHoBkH HanpspkeHueM 10 1000 B BEIMOTHSIOTCS KaK € TIIyX03a3eMIIEHHOU, TaK U
C HW30JIMPOBAaHHOM HEHTpanbi0, a YCTAaHOBKM IOCTOSHHOTO TOKa — C TIJIYX03a3eMJIEHHOH H
M30JIMPOBAaHHON HYJIEBOM TOYKAMH.

DJEeKTPOYCTAaHOBKH C M30JMPOBAHHOW HEHTpANbIO ClIeqyeT MPUMEHSATh MPH MOBBIIIEHHBIX
TpeOOBaHUAX K O€30MacHOCTH TPH YCIOBHH, YTO B 3TOM cliydae OOecredmBaeTcs KOHTPOJb
M30JIALMU CEeTH U IIeJIOCTHOCTh H3O0JHPYIOUIeH MpOKIaJKu NpPOOUBHBIX IpeIOXpaHUTEINEH,
OTKITIOYCHHE YIaCTKOB C 3aMbIKAaHHEM Ha 3eMJTIO.

B 49eThIpexXIpoBOHBIX CETAX MEPEMEHHOTO TOKA MIJIM TPEXIPOBOIHBIX CETSX IMOCTOSHHOTO
TOKa IIyX0€ 3a3eMJICHUEe HEUTpai 00s3aTeIbHO.
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IIo TpeOGoBaHusM oOecreueHHs] HAASKHOCTU DIIEKTPOCHAOKEHUS AJIEKTPOIPUEMHUKH
JensATcsl Ha TpH Kateropuu. HapyiieHue 3neKTpocHaOXKeHHs >JEKTPONPUEMHHUKOB | kateropuu
MOJKET BBI3BaTh ONACHOCTH JUISl JKU3HU JIIOJeH, HaHEeCTH OOJIbIION ylepd HapOJHOMY XO3SIHMCTBY,
MOBPEUTh 00OpyHOBaHHE, NPUBECTM K MAaccoBOMY Opaky MNpOIyKLMH, a TaKxke K
TPYAHOBOCCTAHABIMBAEMbIM HAPYILIEHUSIM TEXHOJIOIMYECKOIo Mpolecca. JIEKTPONPUEMHUKH
ATOM KaTeropuH JOJDKHBI MHUTAThCS, MO MEHBIIEH Mepe, OT JBYX HE3aBHUCHMBIX HCTOYHUKOB, H
OOpbIB MUTaHUS JONYCKAETCs TOJBKO Ha BPEMs aBTOMAaTHUYECKOTO IEPEKIIIOYEHHs] C OCHOBHOTO
BHJIa HA PE3EPBHBIN.

K osnextponpuemnukam |l kareropum OTHOCATCS Takue, IMEpPEpbIB IMUTAaHUS KOTOPBIX
NPUBOAUT K PE3KOMY CHUKCHHIO BBITYCKa MPOIYKLWH, JIUTEIBHBIM MPOCTOSIM MEXaHU3MOB,
TpaHcnopTa. Kareropusi oxBaTbIBa€T MHOI'OYHMCICHHYIO TPYIIY 3JEKTPOIPUEMHHUKOB, KOTOPbIE
JOMYCKAIOT TIEPEPhIB B 3JIEKTPOCHAOKEHHH B TEYCHHE BPEMEHH, HEOOXOAUMOTrO IeKypHOMY
HepCOHay JUIsl 00ecreYeHUs BKIFOUEHHs pEe3€pPBHOTO MUTaHUS

K snexrponpuemuukam |ll kaTeropuu oTHOCATCS Bce OCTabHBIE TOTPEOUTEIH.

DNEKTPONPUEMHHIKH Ha B3PBIBOOMACHBIX U MOKAPOOIMACHBIX 00BbekTax oTHocATes K | wmu ko |l
KaTeropuu. OT0 HOPMATUBHOE pelieHne odecrneunBaeT 0onee 3(HPeKTUBHYIO IBAKYAIUIO IO U
MMYIIECTBA MPU TMOXKape, OOJBIIYI0 HAACKHOCTh CHCTEMBbI BOJOCHAOXKEHUS, BHYTPUIIEXOBOTO
TpPaHCIOPTa U APYroro 000pyA0BaHUS MPOMBIIUIEHHOTO MPEIIPUITHS.

OCHOBHBIM 3JIEMEHTOM CXEMBbI 3JIEKTPOCHAOKEHUS SIBISIOTCS JIEKTPUUYECKUE CETH, KOTOPbIE
[0 KOH(QUIypaluu pa3felsioTcsl Ha pasoMKHymule U 3aMKHymule. Pa30MKHYTbIE 3JIEKTPUUYECKHUE
CeTH JENATCS HA paouaivHble U MA2UCMPAnbHble, 3aMKHYTbIE JJEKTPUYECKHE CETH — Ha
08YCMOpPOHHUE, KObYesble, OBOUHbIE MASUCMPATIbHbIE, COHCHO3AMKHYMbIE.

I1o KOHCTPYKIIMHU DIIEKTPOCETU PA3IEIAIOTCA Ha 91eKMPOnpoBoOKU, MOKONPOEoObl, KabeibHbie
U 8030YUiHble TUHUU DTIEKTpOIIepeiay.

Onexmponposooxoll Ha3bIBAETCSI COBOKYITHOCTb IIPOBOJIOB U KalOennel ¢ OTHOCAUIMMUCS K HUM
KPEIUIEHUSMH, NOJAEPKUBAIOIIMMY 3aIlUTHBIMU KOHCTPYKLUSAMH U JETaIsIMM, YCTaHOBICHHBIMU B
cootBerctBum ¢ [1YD [1].

Toxkonpogooom  Ha3bIBae€TCA  YCTPOMCTBO, IpelHAa3HaYeHHOE Ui  Iepejaud U
pacrpeneneHnst J3JIEKTPOIHEPTUH, COCTOSIIEe W3 HEU30JHUPOBAHHBIX WIM H30JMPOBAHHBIX
MPOBOAHUKOB M OTHOCSIIUXCS K HUM H30JATOPOB, 3aIlUTHBIX 000JI0YEK, OTBETBUTENIBHBIX
YCTPOMCTB, MOAAEPKUBAIOIINX U OMIOPHBIX KOHCTPYKIUH.

Kabenvnoti nunueii Ha3pIBaeTCs JUHUS JAJs1 Tepelaud AJIEKTPOSHEPIUU WM OTHENBHBIX €e
MMIYJIbCOB, COCTOSIIAsA U3 OJHOTO WJIM HECKOJBbKUX MapauIeNbHbIX Kalelel ¢ COeIMHUTENbHBIMY,
CTOMOPHBIMHU U KOHIIEBBIMH My(hTaMH (33/I€IKaMH1) M KPETISKHBIMH JACTATSIMH.

Boszoywmnoii nunueii snexmponepeoauu 0o 1 kB Ha3zpIBaeTcs yCTpPONCTBO AJIsi Mepenayu u
pacnpeneseHus J3JIEKTPO’HEPrUM IO IPOBOAAM, pPACIOIOXKEHHBIM Ha OTKPBITOM BO3AyXe U
IIPUKPETUIEHHBIM IIPH ITIOMOIIY H30JIATOPOB M apMaTypsl K OIOpaM MJIM KPOHIUTEMHAM, CTOMKaM Ha
3[IaHHSIX M MHXCHEPHBIX COOPYKEHHSIX (MOCTax, IyTEPOBOIAX U T.II.).

DNeKTponpoBOJKH B dekTpudeckux cersix 10 1000 B OvIBatoT Hapysicnbimu n 6Hympennumu,
C 3AIIMLICHHBIMM M HE3aUIMIIEHHBIMU HM30JUPOBAaHHBIMU MPOBOLAMHU, OMKpbIMble U CKpblmble.
OTKpBITBIE MPOBOJIKM MOTYT OBITh CTAllMOHAPHBIMH, NEPEIBUKHBIMU U INEPEHOCHBIMH. Bo Bcex
clyqagx HEO0OXOAMMO TIOJHOE COOTBETCTBHME THUIIOB MPOBOAKH CBOWCTBAM Cpelbl, OCOOEHHO
XUMHUYECKH arpeCCUBHOM, IMOXKapO- U B3phIBOONIACHOM.

B 3aBuCMMOCTM OT IIOXapHBIX CBOWCTB M KOJMYECTBA BELIECTB WJIM MaTepHUaOB,
HCIOJIb3YEMBIX HJIM 00pa3yloIuXcsl B IMpoIecce MPOU3BOACTBA U HAXOASIIUXCS B alapaTax, Bce
IIPOU3BOJICTBA, a TAK)KE IIOMEIEHUs WIN 3[aHKs, B KOTOPBIX OHU PA3MELIECHBI, IOAPA3ACIISAIOTCA HA
IIATh KaT€ropuii B COOTBETCTBUHM C HOPMaMH TEXHOJIOTMYECKOTO MPOEKTUpOoBaHus «OnpeneneHne
Kareropuii nomeuieHuii 1 34aHUil IO B3pBIBOIOKAPHOM W IMOXKapHOW omacHocTw» [l cmecei
BEIIECTB WM MAaTEPHUAIOB KaTETOPHUIO ONPEEIIAI0T 10 HanoJIee OMAaCHOMY BEILLECTBY.

K kareropum A (B3pbIBOMOXApOOIACHAsl) OTHOCSTCS IOMEIIEHHUs, TJ€ B INPOU3BOJICTBE
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oOpamratorcst roprourie rassl wiu JIBXK ¢ temmeparypoii Bcobiiku He Oonee 28 °C B TakoMm
KOJMYECTBE, 4YTO MOTYT OOpa30BBIBATHCS B3PBIBOOMACHBIE .TMAPOBO3IYIIHBIE CMECH, MpH
BOCIUIAMEHEHUU KOTOPBIX Pa3BHUBAETCS PAaCUETHOE M30BITOYHOE JaBJIEHUE B3pbIBA B IMOMEIICHUU
6onee 5 klla, a Takke BellecTBAa W MaTepualbl, CIIOCOOHBIE B3PHIBATHCA M TOPETh IMPH
B3aUMOJICICTBUM C BOJOW, KUCIOPOAOM BO3AyXa WJIM OJHO C JPYTMM M HMEIOLIUECS B TaKOM
KOJINYECTBE, YTO B IMOMEIIEHHH Pa30BbeTCs n30bITOuHOE naBieHue Oonee 5 klla. Jto, Hanmpumep,
MIPOU3BOJICTBA, B KOTOPBIX HCIHOJB3YeTCS WM XPAHUTCS JOCTaTOUYHO OOJIBIIOE KOJIHMYECTBO
OCH3MHA UM METAJUTMYECKOTO HATpHSl.

K kareropun b (B3pbIBOIOXapoomnacHas) OTHOCATCS IIOMELIEHUs, TIAE€ B IpoLecce
MIPOM3BOJICTBA 00paIIaTcs roproune nbutk, BojokHa win JIBX ¢ temneparypoil Bembiiiku 6osee
28 °C, a Taxxe [JK B TakoM KoiM4ecTBE, UYTO NpPHU BOCIJIAMEHEHHH a’po30Jisi TMBUIM Yy
MapoOBO3YIIHOW CMECH, B JIaHHOM IOMEIIEHUU pa3BUBAaeTCs pacueTHoe aaBieHue Oonee 5 klla.
DT0, Hampumep, BBHIOOMHBIE M Pa3MOJIbHBIE OTACJICHHUS MEJIbHHI], KPYHOPYIIEK U Ma3yTHOE
X034HCTBO KOTEJIbHBIX.

K xareropun B (mokapooriacHasi) OTHOCSTCSI MOMELIEHMs], T€ B IPOLECCE MPOU3BOACTBA
o0pamaTcss TOPIOYHE M TPYAHOTOPIOYME JKUAKOCTH, a TaKXKe TBEpAble TOpIOYHEe H
TPYIHOTOPIOYUE BELIECTBA WJIM MaTepuaibl, B TOM YHCJIE MbUIM M BOJIOKHA, HECIOCOOHBIE
CO3/1aBaTh B3PHIBOOIIACHBIE CMECH C BO3JYXOM, HO CIIOCOOHBIE TOPETh, IPHU YCIOBUH, UYTO JIAHHOE
[IOMEILlEHUE He OTHOCUTCS K Kareropun A umu b usz-3a npyrux BemectB. Croja OTHOCATCH,
HarpuMep, TMOMEIIEHUs, TJ€ B 3aKPBITBIX EMKOCTSX HMMEETCS AM3EIbHOE TOILIUBO,
TpancpopmaTopHoe Macio (dnekrpuueckue PY), nepeBooOaenounbie 1 KOMOMKOPMOBBIE LIEXH U
KOPMOKYXHH, 36pHOCKJIaJIbl U 3€PHOOYMCTUTEIbHBIE OT/IECICHUS MEIbHULL, LIEXU NTEPBUYHON CyXOMH
00paboTKH JIbHA.

K xareropuu I' OTHOCAT mMOMEIIEHHUS C TPOU3BOACTBAMH, CBA3AHHBIMHU CO CXKMTAaHHUEM
ToruiBa (B TOM uuMcie raza) wid oOpabOTKOM HEroproyumx BELIECTB B PACKaJICHHOM WU
pacIuiaBI€HHOM COCTOSIHUM, BBIICSIONUX JIYYUCTYIO SHEPrui0. OTO KOTENbHbIE, KY3HUIBI,
MOTOPOUCHBITATENIbHBIE CTAHIIUM M MAILMHHBIE 3aJIbl JIU3EIbHBIX AJIEKTPOCTAHUUNA MPHU YCIOBUH,
YTO TOIUIMBHBIN 0aK — BHE MTOMEIICHUSI.

K xareropum J| oTHOCATCS MPOU3BOJCTBA, B KOTOPBIX OOpAIIAIOTCS TOIBKO HETOpHOYHE
BELIECTBA B IMPAKTUYECKH XOJOJHOM COCTOSHUU. ITO, HalpuUMeEp, BOJOHACOCHBIE CTaHIUH,
KOHCEPBHBIE II€XH, TEIUIMIIBl Ha OHOJOTHYECKOM WM TEXHHYECKOM OOOrpeBe, KpoMme TeX, TIe
COKUTAIOT T'a3.

OT kareropuu MOMEIIEHUN 3aBHCIT Mepbl MOXKApPHON O€30MacHOCTH B CTPOUTEIBHOU U
TEXHOJIOTUYECKOW YacTu TNpoekToB. Kareropum omnpenenstoTcss TEXHOJOTaMH HPOEKTHBIX
OpraHu3alyii, KOTOPbIE U PAaCCUUTHIBAIOT JABJICHUE B3pPbIBA 110 METOAMKE, U3JI0KEHHON B TE€X XK€
OTpaciieBbIX HOPMaX.

3/1aHre OTHOCUTCS K KaTeropuu A, eciii B HEeM CyMMapHas IJIo1aAb TOMEUIEHUI KaTeropuu
A mpesbitaet 5 % Bceit momanu wim 200 M2, OJIHAKO JIOIYCKAeTCs B CIIy4ae, €CIM CyMMapHas
TUTOIIAh TOMEIICHUH KaTeropuu A He mpeBblmaeT 25 % Bceld cyMMapHOH IIJIONIAIN 3aHHS M He
6omee 1000 Mm%, He OTHOCHTB 3/aHHE K KATErOPUH A TIPH YCIOBHH OGOPYIOBAHMS MTOMCIICHHIT
KaTeropuu A yCTaHOBKaMHU aBTOMATHYECKOTO MOXKAPOTYILIEHHUS.

31aHre OTHOCHUTCSI K KaTeropuu b, €ciim OHO HE OTHOCHUTCS K KaTeropuu A U UMEIT MECTO
BCE T€ JK€ YCIIOBHS, UTO BBIIIE ObLTM YKa3aHBI JIJIsl OTHECEHUS 3JaHUS K KaTeropuu A. AHATOTHYHBI
YCIIOBUSI OTHECEHUS 3/IaHUs K KaTeropuu B, HO ecnu B 31aHUK BOOOIIIE HET OMEIIEHUI KaTeropuu
A u b, To k B 0oHO oTHOCHTCS, eciu MoOMelIeHuss kateropun B 3ammmaror Oosee 10 % Bceid
momany 3nanus. Jlomyckaercss HE OTHOCUThH 3[aHUE K Kareropun B, ecnum momemieHus: 3Tou
KATErOpHH 3aHMMAOT B cymMmMe He Gomee 25 % m 3500 Mm% mpH 0GOPYHOBAHWH ITOMEIICHH
KaTeropuu B aBTOMaTH4ecKuM MOXKapOTYIIEHUEM.

31aHue OTHOCUTCS K KaTeropuu I, ecinu He oTHOcUTcs K Kareropusm A, b, B u cymmapnas
wiomaap nomemnieHuit kareropuit A, b, B u I' 6onee 5 % muiomany Bcex MOMENIEHUN TaHHOTO
3nanus. [Ipyu ocHameHnn aBTOMaTHYECKUM MOKApPOTYIIEHUEM TOMEIIEHUH ¢ kateropueit A, b, B u
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I' nomyckaercst He OTHOCUTH 31aHME K Kareropuu [, ecnu cymmapHas IUiomaab IMOMELIECHHI

kareropuii A, b, B, I' menbiie 5000 M2,
OcTanbHbIe 31aHUsI OTHOCATCS K Kareropuu /.

Knaccugpukayusa é3pvieo-u nosxcapoonachnvix 301

C Toukm 3peHus TpeOOBaHMI K KOHCTPYKLHHU HIIEKTPOOOOPYIOBAaHUS BCE MOMEUICHUS U
Hapy)KHbIC YCTAHOBKU (WMJIH OTJEJIbHBIC 30HBI B HHX) MOTYT OBITh W HE OBITH MOXKAPO-HIU
B3pbIBoONacHbl. I1YD pacnpenensior onacHble 30HBI HAa KJIACChI IO M10’KapO- U B3PhIBOONIACHOCTHU
[TosxapooniaCHBIMU Ha3bIBAIOTCSI 30HBI, B KOTOPBIX MOCTOSHHO WJIN MEPUOJUYECKU MPUMEHSIOTCS
WM XPAaHATCS TOPIOYME BEIIECTBA. B3pBIBOONACHBIMU HA3BIBAIOTCA 30HBI, B KOTOPBIX MOLYT
00pa30BBIBATHCS B3PHIBOOMACHBIE CMECH FOPIOYMX Ta30B, MAPOB, MBUICH WM BOJOKOH C BO3IYXOM
IIpH Mepexo/ie UX BO B3BellleHHOE cocTossHue. Eciin 06beM B3phIBOONACHOM cMecH npeBbimaeT 5 %
cBOOOHOrO 00beMa MOMEUIEHHS], TO CUYUTAETCS, YTO BCE OHO SIBJIAETCS B3pbIBOONacHbIM. Ecin xe
He mpeBblaeT 5 %, TO B3pPHIBOOMACHON CUYMTAETCA 30HA B Ipelaeiax S5 M MO TOPU3OHTAIH U
BEPTUKAIM OT TEXHOJOIMUYECKOI'O ammnapara, U3 KOTOpPOro BO3MOXKHO BBIJECJIEHUE TOPIOYMX ra3oB,
nbLIM Uiy napos JIBXK.

B3priBoonacubie 30HBI Kiacca B-1 — 3T0 30HBI B MOMEIIEHUSIX, B KOTOPBIX BBIICISIOTCA
rOpIOYME Ta3bl WIM Mapbl C TAKUMU CBOMCTBAMHU M B TaKOM KOJIMYECTBE, YTO OHU MO- TYT
00pa3oBBIBaTh C BO3AYXOM B3PBIBOOMACHBIE CMECH HE TOJIBKO MpPHU aBapUHHBIX, HO U IMPH
HOPMAJIBHBIX PEKUMax pabOoThl, HAIPUMEP 3arpy3Ke MU pa3rpy3Ke TEXHOJOTHUECKUX arlaparos,
nepenuBanuu JIBJK B OTKpBITBIX cocynax,

B 3omax kmacca B-la B3pbIBOONAacHbIE CMECH Ta30B WM IapoB C BO3IAYyXOM MOTYT
00pa30BBIBATHCSl TOJNBKO BCIEJACTBHE aBapuil wim HeucnpaBHocTed. [losTomy 3mech omacHOCTb
HECKOJIbKO MeHblie. [Ipumep — momenieHne akkyMynsTOpHOHM mpu pabore OaTaped Mo METony
3apsa—paspsn,, €clii HeT OJOKMPOBKM, KOTOpas Ipekpaiiaiga Obl 3apsaKy aKKyMyJSTOpOB B
cllydae aBapHHOTO MPEeKpalieHus: padOThl MPUTOYHO-BHITSHKHON BEHTHIIALIUU.

3oubl kimacca B-16 ornmuatorcss or B-la omHON W3 ciemyrommx 0COOEHHOCTEH,
JOTIOJIHUTENBHO YMEHBIIAIOIIUX OMACHOCTD:

roproYMe raspl B 3TUX 30HaX 00J1aJal0T BBHICOKMM HUXHUM KOHLEHTPALMOHHBIM IPEAEIOM
Bocrutamenenust (15 % u Gosee) ¥ pe3KUM 3armaxoMm, YTO MO3BOJSET OOHAPYKUTh HEUCIIPABHOCTS,
KOT'/Ia B3PbIB €I11€ HEBO3MOKEH (MAIIMHHBIE 3aJIb] aMMHUAYHBIX XOJIOUJIbHBIX YCTAHOBOK);

MpU aBapuyd BO3MOXXKHA JIMIIb MECTHas B3pBIBOOMACHAS KOHIIEHTpAIMs Tra3000pa3Horo
BOZIOpPOJa TOJBKO B BepXHEH dacTu nomeuieHus. Hampumep, 3apsaHble CTaHIMM CTapTEPHBIX U
TATOBBIX AKKYMYJISTOPHBIX Oarapeil oTHOcsATcs K Kareropuu B-10, Tak kak mpu cobOmtoneHuun
OIPE/ICTICHHBIX TpPeOOBaHUI K HMX ECTECTBEHHON BEHTWISLIMU TOJNBKO BepxHss 1/3 oObema
MOMEIICHUSI MOXET SBJISTHCS B3PHIBOOMACHONW 30HOM TMpU aBapUKWHOM BBIXOJE U3 CTPOS
HCKYCCTBEHHOW BEHTHIISALIMHU; B3PHIBOOMACHBIE 30HBI B Ta0OPATOPUSX UM UHBIX MMOMEIICHUAX, T1Ie
JIBX wnu roproune ra3pl MMEIOTCS B HEOOJBIIMX KOJIMYECTBAX, JOCTATOYHBIX JIMIIb IS
o0Opa3oBaHMs B3pHIBOONACHON 30HBI 00BeMOM He Ooniee 5 % cBoOOgHOTO 00BEMa MOMEIICHHUS,
eciu paboTa ¢ HUMH BeleTcs 0e3 MPUMEHEHHsI OTKPBITOro miiaMeHu (eciau padota ¢ JIBXK u razamu
BEJIETCS] B BBITSDKHBIX IMIKadaxX WM MOJ BBITSHKHBIMUA 30HTaMH, TO CUMTAETCS, YTO B MOMEIEHUU
HET B3PBIBOOIMACHBIX 30H).

3oHbI Ki1acca B-1r — 3T0 mpocTpaHCTBa y HapyKHBIX YCTAHOBOK, COJEpIKAIIMX TOPIOYHE
razpl uinu JIBXX, Hampumep y Haa3eMHBIX WIM MOA3EMHBIX PE3EpBYyapoB C HUMH, NPYIOB-
OTCTOMHHMKOB C IUIABAIONIEH Ha MOBEPXHOCTH HEe(PTSHON TuieHKoW. K HUM OTHOCSTCS Takxke
MPOCTPAHCTBA y JBEPHBIX M OKOHHBIX MPOEMOB (KpOME 3amOHEHHBIX CTEKJIOOIOKaAMH)
IIOMEIIEHNH ¢ 30HaMu Kitaccos: B-1, B-lauB-II.

3o0Ha B-1r 3aHMMaeT mpocTpaHCTBO B mpezenax (1o Tropu3oHTamu U Beptukaim): 0,5 m or
JBEPHBIX M OKOHHBIX IPOEMOB W3 IOMEIIeHUH ¢ 30Hamu kiaccoB B-1, B-la u B-II; 3 M ot
3aKpBITOrO TEXHOJornyeckoro ammapara ¢ JIBXK winm roproyuM ra3oM WM OT BBITSHKHOTO
BEHTUJISITOPA, YCTAHOBIIEHHOTO CHAPYXH 3/1aHUs C B3PhIBOONACHBIMU 30HAMH JIFOOOTO Kjacca; 5 M
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oT ycTpoiictBa 1 BbIOpoca mapoB JIBX wumm roproumx Tra3oB M3 pe3epByapoB uepes
IIPEIOXPAHUTENBHbBIE WM JAbIXaTEJIbHbIE KJIAllaHbl U OT OTBEPCTUI CUCTEMBl BEHTWIISILIMM UL
BbIOpOCa BO3/yXa U3 MOMEUICHUH CO B3PHIBOOMACHBIMU 30HAMHM, a TaK)XXe OT OTKPBITHIX IPOEMOB
OKpAcOYHBIX KaMep, a MpH OecKkaMepHOW OKpacke — OT M3AEJHH, KOTOpble OKPALIMBAIOT; 8 M OT
pesepByapoB ¢ JIBX wunm roproynMMmu rasamu, a NpU 3€MIISSHOM OOBaJOBaHUHM pE3EpPBYapoB B
npeaenax Bced ruiomaan BHYTpH Hero; 20 M oT MecT OTKpbITOro ciuBa win Hanua JIBXK (eciu
IIPUMEHSIETCS 3aKPBITBIM CIMB WM HAJIMB, TO K B3PBIBOOIACHBIM 30HAM OTHOCSTCS TOJBKO
MPOCTPAHCTBA JI0 3 M OT 3alPaBOYHON apMaTypbl U (IIAHIIEBBIX COCTMHEHHIA B TPYOOIIPOBOIAX).
He cumratorcss B3pHIBOONACHBIMH C TOYKH 3peHHUS TpeOOBaHUU K 3JIEKTPOOOOPYIOBAHMIO
MIPOCTPAHCTBA B IIOMEIIEHUAX WJIM HAPYKHBIX YCTAaHOBKAaX HA PACCTOSHUU JI0 O M OT MECT, I/Ie Ta3
WU OKUJIKUE TOPHOYME BEIIECTBA CHKUTAKOTCA, WM TEXHOJIOTMYECKHH MpollecC BeOETCS C
MPUMEHEHUEM OTKPBITOTO OTHS WJIM pacKaJeHHBIX MAaTepHalioB, WIK 000pyJIOBaHUE HUMEET
IMOBEPXHOCTH, HArpeTHIE O TEMIIEPATypbl cCaMOBOCIUIaMeHeHUs raza uiu napos JIBXK. I1oatomy B
KOTENbHBIX, Pa0OTAIOMIMX Ha ra3e WIM >KUIKOM TOIUIMBE, HAJ0 HMMETh JIMIIb HEOOXOIMMBIHA
MUHUMYM B3pbIBO3AIIUILIEHHBIX CBETWJIBHUKOB U AJIEKTPOJIBHUraTeNIel, KOTOPbIE BKJIIOYAIOTCS B
paboty o Hauama pabOThl KOTIOB, M COOTBETCTBYIOLIWE MO HCHOIHEHHUIO SJEKTPONPOBOAKH U
MarHuTHble Myckareau. KHONKM [ MX BKJIKOYEHHUS JOJDKHBI YCTAHABIMBATBCA B COCEIHHX,
HEB3PBIBOOMACHBIX MTOMEMICHUSX. DIEKTPOOOOPYAOBaHHE, BKIIOYaEMOE TOJIBKO BO BpeMs paOOTHI
KOTJIa, MOXKET OBITh HEB3PHIBO3AIIUIIICHHBIM.

3onbl k1accoB B-1 u B-lla otnuuatores ot B-1 u B-la Tem, uTto B mepBbIX B3pBIBOOMACHBIE
CMECH C BO3AYXOM OOpa3yroTCsi HE ra3aMH HJIM HapaMH, a TOPIOYMMH —TIBUIIMA U BOJIOKHAMH
(HEKOTOpBIE MTOMEIICHHUS MEIIbHHII, 3aBOJIOB CEHHOM MYKH WJIH KOMOUKOpMa).

Ecnu psnom ¢ 30HO# moboro kiacca, kpome B-16 u B-la, Haxonutcs HeB3pbIBOONAacHOE
MOMEIIIEHUE, OTACIIEHHOE OT B3PHIBOONACHOW 30HBI JBEphI0 0e3 TaMOypa, TO B 3TOM COCEIHEM
IIOMEUICHUN CYMUTAIOT B3PBIBOONIACHOM, HO CIEIYIOLIET0, MEHEE OIIaCHOro Kjacca, 30Hy B
npezenax a0 5 M OT JBEpH.

Knaccugpukayun 301 no noxcapuoii onacnocmu

IToxxapoonacuble 30HBI Kiacca [I-1 — 3TO 30HBI, B KOTOPBIX, NPUMEHSIOT WM XPaHAT
TOprOYre KUJIKOCTU C TeMITEpaTypol BCHBIIKU NapoB Beimie 61 °C (mpu MeHbIIEH TeMmnepaTtype
BCIBILIKM 30Ha OTHOCHUTCS K B3pbIBOONacHbIM). Hampumep, 30HbI B OMEIIEHUSAX C YCTaHOBKaMH
JUIsL pereHepanuu TpaHc(hOopMaTOPHOTo Macia Wik TpaHC(HOPMaATOPaAMHU.

B 3omax kmacca II-ll Beimensrorcs roprouume BOJIOKHA MM TbUIb, IEPEXOASIINE BO
B3BEIICHHOE COCTOSIHUE, HO HE 00pa3yIollie B3pbIBOONACHBIX KOHIIEHTPAIUi U3-3a CBOICTB MbUIN
U BOJIOKOH (BJIa)KHOCTh, CTENEHb U3MENIbUYEHHUs) TUO0 U3-3a HEAOCTATOUYHO OOJBIIOrO KOJIMYECTBA
MUK WJIM BOJIOKOH (HAaIlpUMep, 1€peBO00IEIOYHBIE LIEXH, 36pHOCYIINIKH, KOPMOLIEXH);

K xnaccy II-Ila oTHOCATCS 30HBI B IPOMU3BOJICTBEHHBIX M CKJIAJCKHUX ITOMEILEHUSX,
coJiepKalllie TBEpAble WM BOJOKHUCTBIE TOpIOYHME BeELIecTBa (IpeBeCHHa, TKaHU), HO 0e3
00pa30BaHMs 3HAYUTEIBHOTO KOJUYECTBA MbUIM, B YACTHOCTU 30HBI B MOMEMICHUAX AJIS CKOTA U
NITULBI TPU UCIIOJIB30BAHUN OTMJIOK WJIM COJIOMBI Ha MOJACTUJIKY, XpaHEHUHU CEHA Ha YepaaKe.

K xmaccy II-lll oTHOcsATCS HapyKHbBIE YCTaHOBKH, B KOTOPBIX NPHUMEHSIOT WM XPaHAT
TOPIOYNE JKUAKOCTH C TeMITepaTypol BCHbIIKK mapoB Beime 61 °C (OPY wnmm moncranium), a
TaK)Ke TBEP/IbIE TOPIOYHNE BEIIECTBA (OTKPBITHIE CKJIAJIBI JIECOMATEPHAIIOB, TOP(a, XIONKa).

Ecnn B moMemieHMM WM HapyKHOM YCTaHOBKE Pa3MEIICHO €IMHHYHOE I0KapOOIacCHOE
o0opyoBaHue, TO 30HAa B MPEAETax A0 3 M [0 TOPU30HTAIHN M BEPTUKAIN OT 3TOr0 000PYIOBAHUS
CUMTAETCS MOKAPOOIACHOM.

He oTHOCHTCS K MOXapOOMacHbIM 30HaM C TOYKH 3pEHUs OCOOBIX TpeOOBaHUM K
JIEKTPOOOOPYJOBAHUIO MPOCTPAHCTBO B IpefesaXx 10 S M IO TOPU3OHTAIM U BEPTUKAIM OT
TEXHOJIOTUYECKOT0 000py10BaHMsl, B KOTOPOM MMEIOTCS TOPIOYHE BEILECTBA, HO TEXHOJIOTHUECKHUI
MpoIecC BEJETCSA ¢ MPUMEHEHUEM OTKPBITOIO OTHS, PACKAJICHHBIX YacTed WK 3T0 000pya0BaHue
MMeeT MOBEPXHOCTH, HArpeTble J0 TeMIepaTypbl BOCIJIAMEHEHHS TOPHOYUX MapoB, MBLIN
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WJIA BOJIOKOH (B YaCTHOCTH, IPU CKMUTAHUM TOTIJIMBA).

Knaccugpukauusa snekmpooodopyoosanus 63pbl600nACcHbIX 30H

DNeKTpooOOpPyAOBAHUE HA3BIBACTCI  63DbIGO3AWU U EHHbIM, €CIH B HEM
NpEeNyCMOTPEHBl KOHCTPYKTHBHBIE MEpbl C I[EIbK YCTPAaHEHUs WIH 3aTPYAHCHUS
BO3MOHOCTH BOCIIJIAMCHEHUS OKPYKAIOIIeH B3PBIBOOTIACHOU CPEJIbI.

I'OCT 12.02.020—76 ycTaHaBIMBaeT TEPMHHOJOTHIO, KJIACCU(PUKAIIUIO U MapPKUPOBKY
B3pPBIBO3AMIHUIIIEHHOTO 3JIEKTPpOOOOpyaoBaHus. B 3aBHCHMOCTH OT 00JacTH NPUMEHCHUS
OHO MOJpa3eNsieTcs Ha rpynnbl: | — pynqHUYHOE ISl TOJ3EMHBIX BEIPaOOTOK U PYAHHUKOB,
OTIACHBIX 110 Tra3y ¥ nbuH, u || — mpouee. OHO MOXKET UMETh 3 YPOBHS B3PBIBO3AIIUTHI:

® JJICKTPOOOOPYAOBAHUE MOBHIMICHHOW HAJEKHOCTH MPOTHB B3PBIBA, TO €CTh TAaKOE, B
KOTOPOM B3PBIBO3AI[UTa 00ECICYUBACTCS TOJIBKO B HOPMalbHOM peXuUMe ero padoTsl (B
MapKHpOBKE 0003Ha4YaeTcs nepBoil nuppoi 2),

e B3pBIBOOE30macHoe (B MapKUpPOBKe 0003HauaeTcs udpoit 1)

e 0co000 B3pbIBOOE30MacHoe (B MapkupoBke neppas nudpa 0).

Bo B3pbeIiBOOe30macHOM 00OPYJAOBAHWUM B3pPHIBO3AIIHUTA OOECICYUBACTCSA KakK IMpH
HOPMaJbHOM peXHMe pabOoThl, TAK ¥ MPU3HAHHBIX BEPOSITHBIMU MOBPEIKICHUSIX.

B 0Cc000B3pBHIBOOE30MACHOM 3JIEKTPOOOOPYIOBAHUHU o CpaBHEHHIO c
B3pBIBO0OE30TaCHBIM MPUMEHEHBI IOMOJHUTEIBHBIC CPEICTBA B3PHIBO3AIIHTHI.

[Mocne nudpel B MApKUPOBKE 3IEKTPOOOOpyROBaHUS HACT 3HAK E X yka3bpIBalONUid, 4TO
OHO COOTBETCTBYET CTaHIapTaM Ha BU/bI B3PHIBO3ALIUTHI, a Jajee OJHA HIU HECKOJbKO
OykB, 0003HAYAIOMINX BHU B3PHIBO3ALTUTHI:

d — B3peIBoHEmpoHHUIIaeMasi 000J04YKa, TO €CTh BBIJCPKHBAIOIIAs JaBJICHUE B3pbIBA
BHYTPHM HEE€ M NpeAOTBpallarollas ero pacupoCTPaHEHUE B OKPYKAIOIIYI0 B3PbIBOOIACHYIO
cpeny (mpuMep — aCHHXPOHHBIN 3JIEKTpoABUTaTeNb THIIAa AVP ¢ HapyXHBIM 001yBOM);

I—uckpoOe3omacHas IMEKTPUUECKasl [[elb, TO €CTh BBHIMOJHEHHAs] TaK, 4YTO €¢ Harpes
UJIM 3JIEKTPUUYECKUN pa3psi/l HE MOKET BOCINIAMEHUTh B3PhIBOOTIACHYIO CpPENy;

€ — 3al[UTa, 3aKJIYAIONAsics B TOM, YTO B 3JEKTpooOOpynoBanun (MIJIH €T0 4acTH), HE
HMEIIIEM HOPMAJIbHO MCKPAIIMX YacTe, MNPUHAT psAx Mep, JAOMNOJHUTEIBHO K
HCIIOJIb3YEMBIM B 3JI€KTPOOOOpPYAOBAHUM OOIIEro Ha3HA4YeHHUs, 3aTPYIHSIOUIMX MOSBICHHE
ONAaCHBIX HAarpEBOB, JJIEKTPUYECKUX UCKD, AYTH;

0 — MacCJIIHOC 3aII0JIHCHUC O60J'IO‘H(I/I;

p — 3aroJIHEHHUE WIM TPOJYyBKa OOOJIOYKH MO/ M30BITOYHBIM JIaBJICHHEM YHCTBIM BO3YXOM
WJIA UHEPTHBIM Ia30M;

g — KBaplLeBOE 3aM0JHEHUE (IECKOM).

3areM B MapKHpOBKE MJIET 3HAK TPYIIbl 000pyaoBanus o oonactu npumenenus (| wam I1) n
noarpymnmsl B rpymme |1:— 1A, 11B, 11C. .[3]

IToozpynnet é3pvieonenponunyaemsvix 000104eK 31eKmpoooopyoosanus|3]

[Toarpynmsl ycTaHaBIMBAIOTCS MPH B3PHIBOHETIPOHUIIAEMON 000JI0YKE UM HUCKpOOe30nacHon
L[ENU Ha CMECH Ta30B WU MapoB C BO3YXOM, B3pPBhIB KOTOPBIX BHYTPH OOOJIOUKH HE HEpeaaeTcs
HapyxKy uepe3 besonacublii DkcrnepuMeHTaNbHBbIH MakcuManbHbld  3a30p MexAy (QIiaHIamMmu
OTpeJIeIEHHON MIMPHUHBI [T KaX 10 MOATPYIIIBL.

Ta6n1/1ua 1. Karer OprM B3PLIBOOITACHBIX CMeCeM Ta30B U nmapoB € BO3AYXOM B 3aBUCHUMOCTU OT
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pa3zmepa bOM3.[3]

Kareropus cmecu | HaumeHoBaHue cmecu BOM3, mm
[ PyaHuuHbIH MeTaH Bosee 1,0
Il TpowmbiuieHHbIe ra3sl 1 napsl | To ke
1TA To xe boxee 0,9
1B To xe Bornee 0,5 10 0,9
1IC To xe Bonee 0,35 10 0,5

JleneHne Ha KaTEropud B3pHIBOOMACHBIX CMECEH Ta30B W IMApoB C BO3AYXOM OOYCIOBJICHO
TEMITEPATypPOii CAMOBOCILIAMEHEHHS U rTozpasaesiercs 6 kimaccos .(Tabimia 2)

Tabmmuma 2 D'pymmbl  B3phIBOOMACHBIX CMECE Ta30B M IMapOB C BO3AyXOM [0 TEMIEparype
camoBOCILTIaMEHEeHH . .[ 3]

3HaK ['pynna B3pbIBOOMACHOM CMecH,
TeMIIepaTypHOro Ipenenbuas IS KOTOPOi
Kacca Temrepatypa, 'C 3NEKTPOOGOPYI0BAHNE SBISETCS
DIEKTPOOOPY/I0BAHHs B3PBIBO3ALIUIIEHHBIM

T1 450 T1

T2 300 TI, T2

T3 200 T1-T3

T4 135 T1-T4

T5 100 T1-T5

T6 85 T1-T6

Haubonee onacusl cMmecu noarpynnsl C, a obopyaoBaHue Juid Hee HauOojiee HAAECKHO U
MPUTOAHO IS mpeablaymux noarpymnm. Jns o6opynoanus rpynnsl |l nanee ykaseiBaercs ere
o0O3HaueHHE OJHOr0 U3 6 TEeMIepaTypHbIX KJIacCoB, YCTAaHOBJIEHHBIX [0 MpeaeTbHON
TEMIIEpPAaType B3pPbIBO3AIIMUTHI, TO €CTh TEMIIEpaType MOBEPXHOCTEH 3JIEKTPOOOOPYAOBaHUS, €Ille
0e30MacHbIX 10 BOCIUIAMEHEHMIO OKPYKAIOIIEeH cpesibl, OTHOCAIIENCS K 3ToMy Kiaccy. Jlins kiacca
T1 nmpenenpHas Temmeparypa B3pbiBo3ammThl coctaBisier 450 °C, B HEro BXOAWT, HampuMep,
cMech Bojopoaa ¢ Bo3ayxom. B kmace T2 (300 °C) BXomuT, HampuMmep, CMeCh alleTHIeHA ¢
Bo3myxoM. Jlms kmacca T6 ara temmeparypa 85 °C. Cmecu Ooiiee BBICOKHMX KIJIACCOB OTAcHeEe, a
o0opya0oBaHue [yl HUX IPUTOTHO U JUTst O0Jiee HU3KUX KJIACCOB.

ITpumeps! monHOM MapkupoBKU: 2ExdillBT5;unn 1ExplIT6

Boobmie as B3phIBOOMACHBIX 30H BCeX KiaccoB, kpome B-16 u B-lla, kak mpaBuio, cienyer
IIPUMEHSTH B3PbIBO3ALIUILEHHBIE MAIMHBI U alllapaTsl

. Jns B-16 u B-lla (3aBoabl ¥ 11exy KOMOMKOPMOB, CEHHOW MYKH) JOIYCKA€TCS MPUMEHSTh
MIPOCTO TbUIE3alUIeHHoe HcnonHeHne. [onpobHbie TpeOoBaHUS K UCIOIHEHUIO AIEKTPHUECKUX
MaIlfH, CBETHJILHUKOB ¥ allllapaToB BO B3PHIBOOMACHBIX 30HAX [3].

DnekTpoobOpyioOBaHHE, OCOOEHHO C YacTsAMH, HCKPSIIUMH MpH HOPMaJbHOW pabore,
PEKOMEHIYeTCsl BBIHOCHTH 3a IpEAebl B3PHIBOOMACHBIX 30H, €CJIM 3TO HE BBI3BIBAET OCOOBIX
3aTpyJHEHUM TpU SKCIUTyaTalliM M HE COIpPSDKEHO C HEONpPaBJaHHBIMM 3aTparaMu. B ciydae
YCTaHOBKH 3JIEKTPOOOOPYAOBAHUS B TPEENax B3PbIBOONACHOM 30HBI OHO JOKHO YIOBJIETBOPSATH
CIIEAYIOIINUM TPeOOBaHUAM

PexoMengaumuu mo BbI0OpPY 3J1€KTPOOOOPYAOBAHUA /1JIS1 B3PbIBOONIACHBIX 30H.

HpI/IMCHCHI/IC BO B3PBIBOOITACHBIX 30HAX IICPCHOCHLIX 3JICKTPOIIPUCMHUKOB (MaIJ_II/IH, arraparos,
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CBETHJILHUKOB H T. I1.) CJIEJyeT OTPaHUYMBATh CIy4asMH, KOT/Ia UX MPUMEHEHHUE HEOOXOIUMO st
HOPMaJIbHOM 3KCILTyaTalyH.

B3peiBO3anuieHHoe 3JIeKTPOOOOPYIOBaHHE, HCIONb3yeMOE€ B XHMMHUYECKH AaKTHUBHBIX,
BJIQKHBIX WJIHM MbUIBHBIX Cpedax, JIOJDKHO OBbITh TakKe 3alllMIIeHO COOTBETCTBEHHO OT
BO3/ICICTBUS XUMUYECKU aKTUBHOM CpeJibl, CBIPOCTU U IBLIH.

B3peiBo3amuieHHoe 371eKTpooOOpya0BaHUE, MCIIOJIb3YEMOE B HApYKHBIX YCTAHOBKaXx,
JOJDKHO OBITH MPHUTOJIHO TAKXKE M JJIs1 pabOTHl HA OTKPBHITOM BO3J1yXE WJIM UMETh YCTPOWCTBO IS
3aIIUTHI OT AaTMOC(EPHBIX BO3JACUCTBHN (HOXKIs, CHEra, COJHEYHOTO M3Iy4eHHS U T. I1.).
ONEeKTpUYECKHe MallMHbl C 3allUTOM BHJA «€» JOIYCKaeTCs YCTaHABIMBAaThb TOJBKO Ha
MeXaHu3Max, IJie OHM He OyayT mojJBeprarbcs Ieperpyskam, 4acTbIM IyCKaMm U peBepcaM. OTu
MAIWHBI TOJHKHBI UMETh 3alIUTY OT MEPErpy30K ¢ BpeMeHeM cpabaThiBaHUs HE Oosee BpeMeHH fe.
3nech te— BpeMsl, B TCUEHHE KOTOPOTO IEKTPUYECKUE MAIMHBI HATPEBAIOTCS ITYCKOBBIM TOKOM
OT TeMIepaTypbl, OOYCJIOBJICHHOM MAIUTEIbHOH pPabOTOW NpU HOMUHAIBHOW HAarpyske, a0
IIPEACIIBHON TeMIIepaTyphl

OneKTpudecKue MaIlIHHbI u anmnaparsl c BUJIOM B3PBIBO3AILHATHI
«B3pBIBOHETIPOHHUIIaEMass 000JI0YKa» B Cpelax CO B3pBIBOONMACHBIMH cMecsiMu kateropun |I1C
JOJDKHBI  OBITh YCTAQHOBJICHBI TaK, YTOOBI B3PHIBOHENPOHUIIAEMbIE (UIaHIEBbIE 3a30pbl HE
MPUMBIKAJIM BIUIOTHYIO B KakOH-1MOO MOBEPXHOCTH, @ HAXOAWIMCh OT HEE Ha PACCTOSHUM HE
MeHee 50 MM.

B3pbiBo3amuiieHHoe  3J€KTpOoOOOpYIOBAaHME,  BBIIOJIHEHHOE A paboThl  BO
B3PBIBOOIIACHOM CMECHU Toprouyux ra3oB uiu napos JIBX ¢ Bo3nyxom, coxpaHsSeT CBOM CBOMCTBA,
€CJIH HaxOJUTCS B Cpele C B3pBIBOOMACHOM CMEChIO Te€X KaTeropuu U TPYIIbl, JUIs
KOTOpBIX BBIIIOJHEHA €ro B3pbIBO3ALIUTA, WM HAaXOJUTCS B CpElle C B3PHIBOONACHOH CMECHIO,
OTHECEHHOM corymacHo Tabi. 7.3.1 u 7.3.2 k MeHee OnmacHbIM KaTeropusiM U rpymmam.[3]

IIpu ycTaHOBKE B3pBIBO3AILUIIEHHOIO 3JIEKTPOOOOPYJOBAHUS C BHUAOM B3PbIBO3ALIUTHI
«3aIOJIHEHNE WJIH MPOJYBKAa 00OJIOUKH MO/ M3OBITOUYHBIM JAaBJICHHEM» JTOJKHA OBITH BBIOJIHEHA
cucTeMa BEHTUJISILMM U KOHTPOJIS U30BITOYHOTO JIaBICHUS, TEMIIEPATyphl U APYrUX MapaMeTpoB, a
TaKXe JTOJDKHBI OBITh OCYIIECTBIICHBI BCE MEPONPHUATHS B COOTBETCTBUH ¢ TpeboBanusmu ['OCT
22782.4-78 * M MHCTPYKLIMHM IO MOHTaXy M HKCIUIyaTallMM Ha KOHKPETHYIO 3JIEKTPUYECKYIO
MalMHy win annapat. KpoMe Toro, 10mKHbBI OBITh BBIITOJIHEHBI CIEAYIOUINE TPEOOBAHUS:

1.KoHcTpykuusi (yHAAMEHTHBIX SIM M Ta30MpPOBOJOB 3allMTHOIO Ta3a JOJDKHA MCKIOYaTh
00pa3oBaHuUe B HUX HEMPOYyBACMBbIX 30H (MEIIIKOB) C TOPIOYMMH Trazamu i mapamu JIBXK.

2.1IputouHble Ta30MpPOBOABI K BEHTWJIATOpAM, OOECIEUUBAIOIINM 3JIEKTPOOOOPYIOBaHHE
3alUTHBIM Ia30M, JOJKHBI IPOKJIAIbIBATHCSl BHE B3PHIBOOMACHBIX 30H.

3.T"a30mpoBoibl Ul 3aIIUTHOTO Ta3a MOTYT MPOKJIAIbIBATHCS MO MOJIOM IOMEIIEHHH, B TOM
YlCclie ¥ CO B3PHIBOOMACHBIMHM 30HAMH, €CJIM MPHHATHl MEPbI, MCKIIOYAIONIUE MONaJaHue B 3TU
ra3olnpoBO/Ibl TOPIOYUX KUAKOCTEH.

4.B BEeHTWJISIIMOHHBIX CUCTEMAaX JIJISl OCYIIECTBIIEHUS OJIOKUPOBOK, KOHTPOJIS U CUTHAIU3ALUN
JIOJKHBI MCIIOJIB30BAThCS ammaparhl, MpUOOphl U APYrHe YCTPOWCTBA, YKa3aHHBIE B MHCTPYKLHMAX
[0 MOHTa)XXy M 3KCIUTyaTalluM MAaIIMHBI, anmnapara. 3aMeHa UX JPYTMMHU U3JeIUsIMHU, U3MEHEHUE
MECT MX YCTAaHOBKHM M TOAKIIOYEHHE O€3 COIJIaCOBaHUS C 3aBOJIOM-M3TOTOBUTENIEM MAIUHBI,
anmapara He JOIyCKaloTCs.

DneKTpUYecKUe armaparbl ¢ MaclIIHbIM 3allOJIHEHHEM OO0OJOYKM C TOKOBEAYIIMMH YacTsIMHU
JIOTTYCKaeTCsl MPUMEHITh Ha MEXaHU3MaX B MECTax, IJie OTCYTCTBYIOT TOTUYKHU UJIU NMPUHATHI MEPHI
IIPOTUB BHIIUIECKMBAHMI Macja U3 ammapara.

Tab6numa 4. JlomycTUMBIM YpOBEHb B3pPHIBO3AIIMTHl WM CTENEHb 3allUThl O00O0JIOYKHU

QJICKTPUYCCKUX  MallluH (CTaLII/IOHapHLIX n HCpC,I[BI/DKHBIX) B 3aBUCHMMOCTH OT KJacCcCa
B3pBIBOOHaCHOﬁ 30HBI
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Kiacc B3pbIBOOIIacHOM

30HEI ypOBCHB B3PbIBO3AIUTLI UJIN CTCIICHL 3allIUThI

B-1 B3priBoGe3omacHoe

B-la, B-1r [ToBbIlIEHHONW HAZEAKHOCTH MPOTUB B3PhIBA

B-16 bes cpenctB B3ppIBo3anuThl. O00JI0YKA CO CTETICHBIO 3aIUTHI HE
mernee |P44. Wckpsiue yacTu MamuHbl (Harmpumep,
KOHTAKTHBIE KOJIbIA) JOJDKHBI OBITh 3aKIIFOYCHBI B 000JIOUKY
TaKXKe CO CTCICHBIO 3aINUThI He MeHee 1P44

B-II B3spsiBoOe3onacuoe (mpu cobuttoaeHnn TpedoBanuii 7.3.63)

B-lla be3 cpencts B3peiBo3aiuThl (MpH COONMIOICHUN TPEOOBAHMIA
7.3.63). O6omouKa co crenenpro 3amuThl IP54*. Mckpsiue
YaCTH MalIMHbI (HAIPpUMeEp, KOHTAKTHBIC KOJIbIIA) TOJKHBI OBITh
3aKJIIOUEHBI B 000JI0YKY TaK)Ke CO CTENEeHbI0 3amuThl IP54*

[IpoBoga BO B3pBIBOOMACHBIX 30HAX MPOKIAJBIBAIOT B CTaJbHBIX TI'EPMETU3HPOBAHHBIX
TpyOONPOBOJaX, KOTOPHIE HCIBITHIBAIOT OINPENEICHHBIM JaBICHHEM B 3aBHCHMOCTH OT Kiacca
B3PBIBOOIIACHOM 30HBI.

BpoHupoBaHHbIe Kabeau MOTYT MPOKJIAIbIBATHCS KaK CKPBHITO (B 3eMie WM OJIOKax), Tak W
BCEMU BMJAMU  OTKpbITOW mpokianku. HeOpoHupoBaHHble Kkabenu B PE3UMHOBOM,
MOJUBUHIIXJIOPHIHONW MIIM METAITMYECKOW 000JI0UKAaX MOTYT HPOKIIAbIBATHCS MIIM B CTAIBHBIX
TpyOax B 000i 30HE, WM MpPU OTCYTCTBUM MEXAHWYECKMX M XHMHYECKUX BO3JCHCTBHH IO
CTEHaM M CTPOUTEIBHBIM KOHCTPYKLHMSAM Ha CKOOAaxX WM KaOeIbHBIX KPOHIITEHHAX, B JIOTKAX, Ha
Tpocax (B 30Hax kjaccoB: B-16 u B-1r u B-lla, To ecTb, B yacTHOCTH, Ha 3aBOJIaX KOMOMKOpPMaA H
CEHHOW MYKH Il BCEX ceTel, a B 30He B-la — TONBKO [UIs OCBETHUTEIBHBIX) MIIM OTKPHITO, B
Kopobax (B 30Hax kmaccoB: B-16 u B-Ir mns cunoBwix cerei, a B 30He B-la — Tompko mms
OCBETUTEIIBHBIX) MM B MbUICYINIOTHEHHBIX KaOCIbHBIX KaHalaX B MOJNY (MMOKPBITHIX achaibToM),
WM B KaHajaX, 3achIMMaHHbIX NeckoM (B 30Hax B-I1 u B-lla qna nro0six cerelt, B TOM 4mclie H
HanpspkeHreM Oosiee 1000 B). IIpumeHsSITH BO B3pBIBO-HIIHM IMOKAPOOIMACHBIX 30HAX MPOBOAA U
Kabenu e MOJUATUIICHOBON M30JISMeN MM 3alUTHOW 00O0JOUYKON 3amperiaercs: u3-3a roproyecTu
MIOJIUATUIICHA.

Bo B3pbIBOOMACHBIX 30HAX BCEX KJIACCOB HEJb3s MPUMEHSATh HEU30JIMPOBAaHHBIEC TPOBOJHUKH, a
B TIOKapOOMACHBIX JOMYCKAIOTCS TOJNBKO TPOJUIEH, €CIM OHM HE HaXOAATCS HaJ MeCcTaMu
PACIIONIOKEHHsT TOPIOYHMX BellecTB, H (Toibko B 30Hax [I-lla) mmHOMpOBOABI ¢ 000IOUYKOM,
UMEIOIel CTereHb 3aIuiieHHOCTH He Hike |IP-20 (B gyacTHOCTH, Ha 3aBOAaX KOMOMKOPMOB).
Kunsl mpoBo0B U Kabenel B 30Hax B-1 u B-1a nomkHbI OBITH METHBIMU.

Henb3st mpoxiiafgpiBaTh TPAH3UTOM 4Yepe3 B3PHIBO- WM TT0KAPOOITACHBIE 30HBI BCEX KIIACCOB
npoBoJia M Kalenu, He OTHOCSIIMECS K TEXHOJIOTMYECKHM IIpolleccaM B 3THUX 30HAX, WM Jaxe
gyepes MPOCTPAHCTBA OJIMKE 5 M OT IpaHUIIbI B3PHIBOOMIACHBIX WU Oyike 1 M OT MOXKapoomacHbIX
30H.

Hopmupyercsi paccrossuue ot ocu BJI nanpsokenuem no 1000 B ¢ Hem3onmpoBaHHBIMU
MPOBOJIAMH JI0 KPYITHBIX HAa3eMHBIX CKJIaqoB roprounx BemecTB (6onee 1000 T TBepabix, Oomee
1000 M° necomarepuanos, 6onee 3000 M TOPIOYMX KHIKOCTEH): OT MUHUMYM 17 M B mepBOM
KIIMMaTUYECKOM PaiioHe 10 BETPY U 10 MUHUMYM 46 M — B CETbMOM.

Bo B3pbiBoomacHbeix 30Hax, kpome B-16 m B-1r, moOble anekTpuyeckue ceTH, a He TOJbKO
BBITIOTHEHHBIE OTKPBITO MPOJIOKEHHBIMUA HE3AIUIIEHHBIMH HM30JUPOBAHHBIMU TPOBOJHUKAMH,
JOJDKHBI OBITH 3alUINEHBl HE TOJIBKO OT K. 3,, HO U OT MEPErpy30K. DTO 3HAYUT, YTO pacdyeTHas
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JUTUTEIIBHO JTONMYCTUMasi TOKOBas Harpys3ka Jis IPOBOJHUKOB JOJKHA OBITh mpuHATA Ha 25 %
BBIIIIE, YeM HOMUHAJIBHBIN TOK IJIaBKOW BCTaBKU UJIM TOK YCTaBKH aBTOMATHYECKOTO BBIKIIIOUATENS
C OOHUMH MTHOBEHHO JEWCTBYIOIIMMH MAaKCHUMaJbHBIMU TAaKOBBIMU DPACLENUTEISIMHU, €CIIH
W30S PE3MHOBAS WM MJIACTMACCOBAs, I JIOJDKHA OBITH PAaBHOM 3TOMY TOKY, €CIIH IPUMEHEH
kabenb ¢ OymMakHOM m3ossueil. Ha OTBETBICHUAX K AIEKTPOABHUTATENSM C KOPOTKO3aMKHYTHIM
POTOPOM JJUTENHHO AOMYCTHMBIH TOK MPOBOAKH JIOJKEH ObITh Ha 25 % BbIlle HOMHHAJIHHOTO
TOKa JIEKTPOJBUTATENIS MIPH JIF000M M30isMK U 3auuTe. Ecnu 3amuTa BbINOIHEHAa aBTOMATOM C
HEperylimpyeMoil 0OpaTHO3aBUCMMOW OT TOKAa XapakTepUCTUKOH, Hampumep A3124/4, To
JIOMyCTUMasi Harpys3ka JOJDKHA ObITh paBHOW HOMHUHAJIBHOMY TOKY pacUenuTeNs MHpu Jiro0oit
u3omsAnuu. Ecny aBTOMaT MMeeT perynmpyeMyro oOpaTHO3aBHCHMYIO OT TOKAa XapaKTEPHUCTUKY
(xak y aBromaroB cepu AB), TO mpu pe3suHOBON H3OJSIMHU 3Ta HArpy3Ka J0JDKHA OBITH PaBHOM
TOKY TPOTaHUS PACUEIHTENS, a TpU OyMaxHOH n3ossiiu — paBHoit 80 % sToro Toka.

B n100bIX M0OXapOoOMacHBIX 30HAX Pa3pelIeHbl BCE BUIBI JIEKTPOIPOBOJIKHA M30JIMPOBAHHBIMU

MIPOBOJAHUKAMU, HO PACCTOSIHUE OT OTKPBITO MPOJIOKEHHBIX Kabeneil U MPOBOJIOB IO MECT OTKPBITO
pa3MelIeHHBIX TOPIOYHX BELIECTB JOJIKHO ObITh HE MeHee 1 M, a He3aluIIeHHbIE N30IMPOBAaHHBIC
poOBOJIa C QJIIOMUHUEBBIMU JKWJIAMH B II0KapOOMACHBIX 30HAX JIOOOro Kiacca MOXKHO
MIPOKJIaJBIBATh TOJBKO B Tpydax WM KopoOax. PekoMeHayeTcss MpuUMEHATh A HPOKJIAJKH:
HEMOCPEACTBEHHO 0 CropaeMbIM (HEOIITYKaTypeHHbIM) creHaMm kabenu ABPI, AHPI'; B TpybOax
—AIIB u AIIPTO. OcerutenbHas SJEKTPONPOBOJIKA, B TOM YHCIE€ U BBINOJHEHHAsS
3alMIICHHBIMU  MPOBOJHUKAMM WM  [POJIOKEHHas B  Tpydax, B  I0KapOOMNacHbIX
MIPOU3BOJICTBEHHBIX TMOMEIICHUSX JOKHA OBbITh 3allMilieHa HE TOJbKO OT K. 3., HO U
OT Ieperpy3kd, B omimume OT B3pBIBOONACHBIX IOMEIIEHUH pacyeTHBIM JIONYCTHMBIN
TOK MPOBOJAHHKOB C PE3WHOBOWM M3OJSIUEH TYT MOJDKEH OBITh PaBeH HOMHHAIBHOMY TOKY
TJIaBKOM BCTaBKHU 0e3 ko3 dummenta 1,25.
Bo B3pbiBoomacHeix mnomenieHusx 1IYD  mpenwsBisior Oosiee KecTKMe TpeOoBaHUSA K
NPUMCHEHHIO W HCIOJNB30BaHUIO 3a3eMiieHuss ©  3aHyiaenus (cm.  13.3). B ostux
MIOMEILEHUAX 3aHYJICHUIO MOJUIEKUT 00OpydOBaHHME JIIOOOTO HAIpPsDKEHUsS, B HUX JOJDKEH
MIPUMEHSTHCSI CHEIUAJIbHBIN 3aHYISIOLMN MPOBOJHUK U NIl 000pYIOBaHUS, YCTaHOBJIEHHOIO
Ha 3aHYICHHOW METaUIMYeCKON KOHCTPYKUHMU. HYXKHO NPUMEHSTH AOMOJHUTEIBHYIO KUY
kalensl WM MpOBOJA, a HE OJHHU JIMILIb €CTECTBEHHBIE HYJEBBIE 3alUTHbIE MPOBOJHUKHU. B
OCBETUTEIBHONW CETU MOYKHO HMCIOJIb30BaTh B KaUECTBE 3alllUTHOrO pabO4Mil HYJIEBOM MPOBOI.

Bomnpocs! 1uist caMOKOHTpOIS.
1.XapakrepucTuka oOLIeH CXeMbl 3JIEKTPOCHAOXKEHUs MoTpeduTeneit
ANEKTPUYECKON JHEPIUH.
2.CymHOCTh M XapaKTEPUCTHKA TUTIOBBIX IPUYHH MOXKAPOB OT JIEKTPOYCTAHOBOK.
3.001ume npuHIMIBI TPOPUIAKTHKH IT0KapOB OT JIEKTPOYCTAHOBOK.
4 Knaccudukanuys rmnoxapo- 1 B3pbIBOOMACHBIX 30H. O011I1e CBOWCTBA U XapaKTep
Cpelbl
MIOMEIICHUH 1 HapY>KHBIX YCTaHOBOK.
5.B3peiBo3amnMIIIeHHOE 371EKTPO0OOpYI0OBaHHE. BUIbI 1 yPOBHU B3pBIBO3AILUTHI.
6.MapkupoBKa B3pbIBO3AIIUIIIEHHOTO 3JIEKTpo00opynoBaHus. CTeneH! 3auThI
o0oJouex
AIEKTPOOOOPYIOBAHHS.
7. MapkupoBKa 3JeKTpo00OpYyA0BaHU OOIIEro Ha3HAYEeHUS.
8.MeTob1 BEIOOpPA IEKTPOOOOPYIOBAHUS ISl B3PHIBO- MOKAaPOOMACHBIX 30H.
9.006111e TpeGoBaHuUs K BBIOOPY, MOHTAXYy M SKCILTyaTalluu
3JIEKTPOOOOPYIOBAHHS.
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Jlexuus 2. IlokapHasi 0aCHOCTh BHYTPEHHMX 3JIEKTPHYECKHUX CeTei.

COBOKYITHOCT TIPOBOJIOB C OTHOCSIIIIAMUCS K HUIM KPETISKHBIMH, TTOICPYKUBAFOIIMH U 3aIIATHHIMA
KOHCTPYKITUSIMU, & TAKXKE APYTUMHU BCIIOMOTATEIbHBIMH JIETAISIMI HOCUT Ha3BaHHE AJICKTPUICCKOM
npoBoAKy. 1o Ha3HAUEHHIO U CTOCO0Y UCTIONHEHHS SJIEKTPUYECKHE TIPOBOJIKH JIETISATCS Ha: CHIIOBBIE,
OCBETUTENIbHBIC U BTOpU4HBIE Ienu HanpsbkeHreM 10 1000 B nepemennoro n 1500 B mocrostHHOTO
Toka. [TpOBOIKH BBITTONHSIOTCS, KaK MPABUIIO, H30JIMPOBAHHBIMU YCTAHOBOYHBIMU IPOBOJAAMH BCEX
CCUCHUH, a TaKKe HEOPOHMPOBAHHBIMY CHJIOBBIMH KaOEIISIMH C PE3MHOBOM T TUIACTMACCOBOM

o 9] 9] 9] 2
H30JAUEN B MCTAJNIMYCCKOH, PE3MHOBOU WJIM ILIaCTMaCCOBOU 000J104YKE CeYECHUEM a0 16 mm
BKJIFOUYMTCJIBHO

IIpokanka JIEKTPUYECKUX IPOBOJOK MOXKET OCYILECTBIIATHCS IO HApY)KHBIM M BHYTPEHHUM
CTEHaM 3JIaHUH U COOPYXKEHHH, 10 TMOTONKaM, ¢epMaM U T. . Takoil crnocod MpOKIAIKU Ha3bIBACTCS

OTKPBLITbIM.

[Mpoknanka B Tpybax (METaUIMYECKHMX, IUIACTMACCOBBIX), 3aMKHYTBIX KaHalaX, IyCTOTax
CTPOUTENBHBIX KOHCTPYKLIMH, Ja3aXx TOJA MITYKaTypKOW, a TakkKe ITyTeM 3aMOHOJMYMBAHUS B
CTPOUTENBHBIE KOHCTPYKLIMM TPA MX HW3TOTOBJICHHH HOCHT HAa3BaHHME CKPBHITOM IMPOKJIAJKH, a CaMH
AIEKTPOIPOBOIKH — CKPBITHIMH.

C TOYKM 3peHHs TOXKAPHOM OINMACHOCTH HAaMOOJBIIEr0 BHUMAHHS 3aCIy)KHBAIOT OTKPBITHIC
AIIEKTPUYECKHE TPOBOJIKM, TaK KaK MPH MX 3arOpaHvH, a TAKKE BO3HUKHOBEHHH B HUX aBAPUIHBIX
PEKUMOB BO3MOYKHBI PacIPOCTPAHEHUE TOPEHUS BIOJb AJICKTPHUYECKUX TPOBOJIOB U TIOSIBIICHUE HOBBIX
0YaroB TOPEHMS, BEI3BAHHBIX BHIOPOCAMH UCKP M YaCTHI PACIUIABICHHOTO METAIlIA.

[TokapHasi OMAacHOCTh HarpeBa TOKOBEHYIIMX KM 3aKIFOYaeTCs B OIACHOCTH 3aropaHusi
W30JSILMM, a TaK)Ke TOPIOYMX KOHCTPYKIWM, HAXOJAIIMXCS B HEMOCPEACTBEHHOM KOHTaKTe C
ANEKTPUYECKON MPOBOKOM. HarpeB TOKOBEMYIIMX JKUIT MOXKET OBITh JIOKATBHBIM, MECTHBIM M OOIIIUM.
JloKaJIbHBII HAarpeB — A3TO TAaKOM HArpeB, KOIZA pPa3MEPOM 30HBI €0 PACIPOCTPAHEHHUS MOXKHO
npeHeOpeyb, MECTHBI — 3TO HAarpeB, KOTJa OH OXBAThIBACT YacTh JUTMHBI MIPOBOTHHMKA, & OOIINA —
KOT/Ia IIPOBOJTHUK HarpeBaercs 1o Beeit ero ummne. [3]

JlokanbHBII HarpeB JAEKTPUUECKUX MTPOBOJIOB

JlokaTbHBI HAPEB TOKOBEIYIIMX KM BO3HHUKAET MPU KOPOTKOM 3aMBIKAHUM B TOYKE KACaHUS MX
Mexay co00i. JIoKanbHBII HAarpeB TOKOBETYIIUX KU ITPOUCXOUT YPE3BBIUAHO OBICTPO M MOXKET OBITh
NPEJICTaBIeH KaK JIOKATHHBIA TEIUIOBOW yaap. B TEYEHHE BEChMa MAaJloro0 IPOMEXKYTKA BpPEMEHH
pa3BUBaeTCsl OYEHb BBICOKAs TeMIieparypa, Onm3Kas K TemIlepaType KHUIEHHs MeTajlla MPOBOJHUKA
(cBbrmre 2000°C mist meu 1 1800°C st amroMUHMS).

VYuuTtpiBas, 4TO TeMIieparypa HarpeBa TOKOBEAYIIMX KHIJI B 30HE KOHTaKTa OuY€Hb BBICOKas,
CIIETYeT O’KU/IaTh BOCIUIAMEHEHHS H30JISIIMH, HaXOJISIIEHCsl BOIM3H 30HBI HArpeBa.

J11s IpOBOJIOB C PE3MHOBOM M30JIALMEH KPUTHUECKOE 3HAUEeHNE KPAaTHOCTH TOKA, IIPY MPEBbILIEHUN
KOTOPOTO BEPOSTHOCTh BOCIUIAMEHEHUsI M30ISIIMH B Mecte K.3. Oyzmer P< 0,01, MoxeT ObITh MPUHSTO
paBHBIM 45, a IPOBOJIOB C MOJMBUHIIXJIOPUIHON H3ossimei — 35 [3].

MecTHbIi1 HarpeB MEKTPUUECKUX POBOOB

MecTHblif HarpeB EKTPHUUECKUX MTPOBOIOB BO3ZMOKEH IPHU COETMHEHUH TIPOBOJIOB CKPYTKOM
0e3 omnpeccoBkH. B 3TOM cirydae mporiecchl Harpesa, 00yCIOBIHBAEMbIE MECTHBIM YBEITITYCHHEM
MIePEXOJHOTO COMPOTUBIICHUS], TPOXOAAT MeATIeHHO. Ecim TemMnepaTypa HarpeBa IpOBOIOB B MECTe
CKPYTKH TIPEBBICHT TEMITEPATYPy CAMOBOCIIIAMEHEHHSI M30JISIIMH, TO OHA BOCTUTAMEHHUTCS.

OO0umii HarpeB TOKOBEYIIUX KHJI IIPOBOIOB

O6I.I.[PII>1 HarpeB TOKOBCAYIIUX KUII IIPOBOAOB IMPOUCXOAUT IMPU IMPOXOKIACHUN MO0 HUM CKBO3HBIX

TOKOB K. 3. WJIM TOKOB IICPCIPY3KHU. Brimenstomeecs IIpHU 5TOM TCIUIO B TOKOBCAYIIUX JKUJIAX BCIACT K
HarpeBy U30JIUU, U IIPU JOCTUIKCHUU TEMIICPATYpPhl CaMOBOCIINIAMCHCHU I OHA BOCILUTAMCHHUTCS.
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THoscapnas onacnocms 31eKmpuuecKux npo6oodoK ¢ cmavuslx mpyoax[11,]

OmHuM U3 TPAJUIMOHHBIX CIIOCOOOB MPEIOTBPAILCHHS IOXApOB OT aBAPUHHBIX PEXKHMOB B
ANIEKTPHYECKUX MPOBOJKAX SBISCTCS MPOKIAAKA X B METAIUIMYECKHX TPyOax (B ra3oBBIX TpyOax)
u MetaiopykaBax. Ilpu stom cumtaercs, 4to 3¢ (eKT MpenoTBpaIleHHs MOoXKapa JIOCTUTACTCS
U30JIALMEH MCTOYHHMKOB 3a)KUTaHUs, 00pa3yloluxcs IpU aBapUHHBIX PEXHUMAX, OT TOPIOYMX
MarepyaioB C MOMOIIBI0 METAUIMYECKONM CTEHKU. OfHAKO Ha NPAKTUKE IIPU MCCIEIOBAaHUM IPUYMH
II0KapOB Ha MECTE€ BOZHUKHOBEHHSI MHOT/1a OOHAPYKUBAIOT OCTATKU METAJUIMYECKUX TPYO, B KOTOPBIX
ObUIM TIPOJIOKEHBI DJICKTPUYECKUE MPOBOJKH, CO CJIEJaMH IPOXKOTOB, CBUJICTEIBCTBYIOLIIUX O
BO3/ICHCTBHM TOKOB aBapuitHOTro pexxkuma. (puc. 30).

Mexann3m 00pa3oBaHHsI TIPOKOTOB B METALIMYECKUX TPYyOaX, B KOTOPBIX IPOJIOKEHBI
ANEKTPUUYECKHE NTPOBOJIA, CBSI3aH C BO3HUKHOBEHHEM YCTOMUMBOM 3IEKTPUYECKON JTyTu MEXKNYy (a3HbIM
IPOBOZIOM M MeTayuiopykaBoM. OObIuHasl 3aIlUTa B psiie CIy4acB HEUYBCTBUTEIIbHA K TOKY 3aMbIKAHUS
TOKOBEIYIIMX YacTel Ha 3a3eMJICHHbIE KOHCTPYKIHMHU. J[MMTenbHOe NeHCTBHE CIaboi AIIEKTPUUECKON
JYr'd TIPUBOAUT K PACIUIABICHUIO CTEHOK METAJUTMYECKUX TPYO WM MeTauiopykaBoB. OOpa3yrorcs
KaIUIM PacIlIaBJICHHOI0 MeTala, 3aKUTatollas ClIoOCOOHOCTh KOTOPBIX OYeHb BbIcOKa. [IpuumHamu
BO3HMKHOBEHHSI aBapUIHBIX PEKUMOB B METAUIMYECKMX TPYOaX M METaIOpyKaBaX MOTYT ObITh
MIOBPEXICHUSI N30JIALMU TIPOBOJIOB IPU UX MPOTSHKKE B TPYObI MIIM METAJUIOp yKaBa.

Hoscapnas onacnocme 3nekmpuueckux kaovenei [3,4,11]

[loxxapHast omacHOCTb KaOenel OOYyCIIOBIMBACTCS HX TOPIOYECTBIO U CIIOCOOHOCTHIO
pachpocTpaHsATh FOpEHHE, a B clydae KaOeJbHBIX MOTOKOB WM ITyYKOB IMPOBOJOB —UX MOXKapHON
Harpy3koi. ['oprodects kabenst — 3TO CIIOCOOHOCTh €r0 BOCIIAMEHSITHCS M TOPETh NIPU BO3JICHCTBUU
BHEIIIHETO HCTOYHUKA 3KUTaHMs, a pacHpOCTpaHEHHE TOPEHUS— H3TO CHOCOOHOCTh Kalens
CaMOCTOSITEJIHO TOPETh IOCIE MPEKPAIEHHs UCTBUS BHELIHEr0 MCTOYHMKA 3axkuraHus. [loxapHas
Harpy3ka MOKa3bIBaeT, Kakoe KOJIMYECTBO IOPIOYMX MAaTepUaioB COCPEIOTOUMBACTCS B €IMHUIIC UTUHBI
IIy4Ka MPOBOJIOB WJIM KAaOENbHOI0 MOTOKA, a B CiIyyae KaOeIbHOrO TOHHENS — Ha €IMHUILY IUIOLIaIU
TOHHEJIS.

O/HOM 13 OCHOBHBIX MPHYHH 32)KUTAHUsSI Kabeliel MOXKeT ObITh TOK yreuku [11], Bo3HuKarommii npu
JIOKIbHBIX MOBPEXJICHUAX H30IIMU. Kak mnpaBuio, TOK YyTEUKH 3aKaHYMBAeTCsl TOKOM K.3.,
TepMUYECKH 3(QPEKT OT YTeUKH YCWIIMBAETCd TEPMHUUYECKUM 3()(EKTOM 3IEKTPUUECKOM Iyru.
[TockonbKy HCIIONB3yeMble B HACTOAIIEE BpEMsl MaTepuaibl A HApYXKHBIX ITOKPOBOB M M30JISLIUH
kabenell, 3a MHCKIIOYEHHEM JIMIIb HEKOTOpBIX, SBIAIOTCS TOPIOYMMH, €CTECTBEHHO JKElIaHhe
UCTIONb30BaTh M TaKHE Marepuajbl, KOTOpbIE SBISIIOTCS TPYJHOTOPIOUMMH MM BOBCE HETOPHOUYMMH.
OpaHaKo 3TO COMPSYKEHO C PSIJIOM CYIIECTBEHHBIX TPYAHOCTEH.

Ocobennocmu 31eKmponpo6o0OK 63pbl600ONACHBIX 30H
Bo B3pbIBOONACHBIX 30HAX JIFOOOT0 Ki1acca MOTYT MIPUMEHSATHCS :
a)  MPOBOJA C PE3MHOBOW U MOJMBUHUIIXJIOPUIHON U30ISAIIUEH;

0)kabeny ¢ pEe3MHOBOMW, MOJMBUHWIXIOPUAHOW M OYMaKHOH H30ISILMEH B PE3MHOBOW,
MOJIMBUHWIXJIOPUTHON U METAJITMUECKONW 000JI0UKaX.
[Tpumenenue kabenelt ¢ aTFOMHUHMEBOH 000JI0YKOM BO B3pHIBOOMACHBIX 30HaxX kiaccoB B-1 u B-la
3aIpeIaeTcs.

[IpumeHeHne ™pPOBOJOB M Kabened ¢ MOJMITWICHOBOM M30MSAIMEed WIM 000JI0YKOM
3ampenaeTcss BO B3PbIBOOMACHBIX 30HAX BCEX KJIACCOB.

CoenuHHUTENbHBIE, OTBETBUTEIbHBIE U IPOXOAHbIE KOPOOKM AJsl 3JIEKTPOINPOBOJIOK

JOJIKHBI:
a) BO B3pbIBOOMACHOW 30He Kiacca B-1 — wuMeTh ypoBeHb «B3PHIBOOE30MACHOE
ANEKTPOOOOPYIOBAaHUEY» U COOTBETCTBOBATH KATETOPUH U I'PYIIIE B3PHIBOOIIACHON CMECH;
6)  BO B3pBIBOOMACHOM 30HE Kiacca B-11 — ObITh NpeAHa3HAYSCHHBIMH I B3PHIBOONACHBIX 30H
CO CMECSIMH TOpIOYHUX MbUIEH WM BOJIOKOH C. BO3AyXoM. Jlomyckaercs mpUMeHEHHE KOpOOOK ¢
YPOBHEM «B3pBIBOOE30IIaCHOE
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AJIEKTPOOOOPYIOBaHUE» C  BHJIOM  B3PBIBO3AIIUTHI  «B3PHIBOHENIPOHHUIIAEMAsT  00OJIOYKAY,
MpeIHa3HAYEHHBIX JIJIs Ta30MapOBO3YIITHBIX CMECe JTF0OBIX KaTeTOpuid U rpym,

B) BO B3PBIBOONACHBIX 30HaX KiaccoB B-la m B-1r — OBITh B3pHIBO3AIIMIIEHHBIMU JIJIS
COOTBETCTBYIOIIMX KATErOPUl M TPYII B3PHIBOONACHBIX cmeceil. Il OCBETHTEIbHBIX CEeTel
JOIyCKaeTCsl MPUMEHEHHE KOPOOOK B 000JI0YKE CO CTeneHbIo 3amuThl IP6S;

I)  BO B3PBIBOONACHBIX 30HaX KkijaccoB B-16 m B-Ila — wumers 0005104Ky €O CTENEHBIO
3anuThl IP54. Jlo ocBOeHHS MPOMBIIIJICHHOCTBIO KOPOOOK CO CTENEHBIO 3allUThl 000JIO0YKHU
IP54 moryt npuMeHSThCsI KOPOOKH CO CTEIEHBIO 3aIuThl 000104k |P44.

Ocobennocmu 9Jlel<mp0np030001< noJCapooonacHsvlx 301

B mnoxxapoonacHelx 30HaxX Jr000ro kinacca kalOelm M TPOBOJAA JODKHBI HUMETh IIOKPOB U
000JI0UKy U3 MaTepHaJoB, HE pacrpoCTpaHAIOLINX TOpEHHe.
[Ipumenenne KaGeneil ¢ TOprOYEH MONMAITHICHOBOM N30JISAUEH HE TOTYCKACTCS.
B mnoxapoomacHelx 30HaxX JIOOOro Kjacca IPUMEHEHHME HEH30JIMPOBAHHBIX IPOBOJOB
3arpenaercs.
Hepaz0opHble KOHTaKTHBIE COSAMHEHUS IIMH JIOJKHBI OBITh BBIOJIHEHBI CBAPKOH, a
pa30opHbIe COEMHEHUSI — C IPUMEHEHHEM IPUCTIOCOOIEHUH JUIsl TPeOTBPALLCHHS
CaMOOTBHUHYMBAaHUA. TeMnepaTypa BCEX 9JICMCHTOB HIMHOIIPOBOJOB, BKJIO4Yas

OTBETBUTEIILHBIC KOpOOKH, yCTaHaBIMBACMBbIC B MTOYKAPOOIACHBIX 30HaxX Kiacca [1-1, He
noJpkHa ripeBbinarh 60 °C.

Ta6Jmua I[OHYCTI/IMLIC CII0COOBI IIPpOKIIaAKH Kabejel u IIPpOBOAOB BO B3PbLIBOOIIACHBIX 30HAX

Cunossle
CeTH U
Cetn BbIIIE | OcCBeTUTENBHBI € CETH JI0
Kabenn n mposoza Crnioco0 mpokagKu BTOpPHYHbBIC
kB 380B
nenu go [ kB
OTKpBITO — MO CTEHaM ¥ CTPOUTEIbHBIM
KOHCTPYKIIHSM Ha CKOOaxX U KaOeNmbHBIX
KOHCTPYKIIHUSIX; B KOpoOax, IOTKaX, Ha
BponnpoBaHHbIe Kabean pyK > p ’ ’ B 30Hax mo6oro kiacca
Tpocax, KaOeJIbHBIX U TEXHOJIOTHYECKUX
JCTaKaax; B KAaHAJIAX; CKPHIT 0 — B 3eMJIC
(Tpanmiesx), B OJIOKax
OTKpBITO — HPH OTCYTCTBHU MEXaHMYECKUX
1 XUMHYECKUX BO3AECHCTBHIL; 110 CTEHAM U B-16,
CTPOUTENHEHBIM KOHCTPYKIHMSAM Ha ckoOax u | B-1la, B- -16, B-11a, B-
-la, B-16, B-11a, B-1r
KaOeJbHBIX KOHCTPYKIHMAX; B JOTKaxX, Ha 1r 1r B-11 B-11
- -11a
HeGponunpoBaHHbIe Tpocax B KaHanax IBIIEyIIIOTHEHHBIX !
kabequ B  PE3MHOBOIL, (HampuMmep, TOKPHITHIX achanbToM) win | -11, B-11a | -11, B-11a
TOMBHHIIXJIOPHAHONA 1 3aCBHINaHHBIX TIECKOM
MeTaIM4ECKON
B-1a, B-16, B-1r
000109Kax OTkpeITO — B KOpobax | B-16, B-1r -1a, B-16, B- ? ’
1r
OTKPBITO U CKPHITO — B CTaJbHBIX
BOZIOTa30MPOBO-HBIX TPyOax B 30Hax mo6oro kiacca
W3onupoBanHbIe
P To xe To xe
npoBoJa

OTBeTBUTENIbHBIE KOPOOKM C KOMMYTAallMOHHBIMH H 3alllUTHBIMU ammapaTtaM, a
TaKk)K€ pa3beMHbIE KOHTAKTHBIE COEIWHEHUS JOMYCKAeTCsl MPUMEHSITh B IMOXKAPOOIMACHBIX
30Hax Bcex KimaccoB. IIpm 9STOM  OTBETBUTENbHBIE KOPOOKH, yCTAHOBJEHHBIE Ha
IIMHOINIPOBOJaX, BKIIOYas MecTa BBOjJa Kabeneil (MPOBOJOB) M MeCTa COMPUKOCHOBEHHUS C
IIMHOTIPOBOJAMH, JOJDKHBI WMETh CTeNeHb 3amuThl |P44 u BbIIEe ISl MOXApOOTACHBIX 30H
knaccos I1-1 u I1-1la, IP54 u Brime mis 30H kiacca IT-11.
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Pacuem cemeit no ycnosuam nazpesa. Beioop annapamos 3aujumaot

3amuTa 3J1eKTPHUYEeCKHUX ceTeill IIaBKUMH npeaoxpanuTeasasmu. [Ipu BeiOope ceueHus
MIPOBOJHHUKOB CETEH M1 HOMUHAIBHBIX TOKOB IJIABKMX BCTABOK IIPEOXpaHUTEIeH HEOOX0AUMO
coOIoicHHE CIeNYIOIINX MTPABHIL

I[IpaBumo 1. JIng ocBETUTEIBHBIX CETEH HOMUHAIBHBIN TOK IJIABKOW BCTAaBKH
MIPEIOXPAHUTEIIS BO BCEX CIIydasx JODKEH ObITh OOJIbIIE WIIM PAaBEH paboueMy TOKY, T.€.

IH.BCTE Ip

I[IpaBumo 2. JIyis OCBETUTEIBHBIX CETEH, HE TOJICKAIINX 0053aTeILHOM 3alTUTe OT
TOKOB TEPErPY3KH, HOMUHATBHBINA TOK IUIABKOW BCTABKH MPEIOXPAHUTEIS JOKEH OBITh MEHBIIIE
WJIY PaBeH JUTUTEIBHO JOMYCTHMOMY TOKY JIJIsl BRIOMPAEMOTO CEUCHHS, T.C.

liser < Iuon

JLJ1st CUIIOBBIX CEeTel XapaKTEepPHBI JIEKTPOIPUEMHUKU CO 3HAYUTEIbHBIMH ITYCKOBBIMU
TOKaMH, MPEBHIIIAIONIMMU UX HOMUHAIIbHBIE TOKHU B 4-8 pa3 (HampuMmep, y aCHHXPOHHOTO
AJIEKTPOJIBUTATENS C KOPOTKO3aMKHYTHIM pOTOpOM). I1yCKOBOM TOK 3JIE€KTpOABUTATEIS MTPU
pasrone poropa najaaet B TeueHue 10 ¢ 1o pabodero Toka mpu JErKOM MyCKOBOM PEXUME
(3MEKTPOABUTATETTN METAIUIO00PA0ATHIBAIOIIMX CTAHKOB, BEHTUJISITOPOB, HACOCOB | T.I1.) M B
tedeHue 40 ¢ — MpH TSHKEIOM MTYCKOBOM PEKUME (JIEKTPOABUTATEIHN LIEHTPUQYT, TPOOHIIOK,
TPAHCIIOPTEPHBIX YCTPONCTB, KPAHOB U T.I1.). B TO ke Bpemsi MJIaBKUil 2JIEMEHT BCTAaBKU JIOJKEH,
HE pacCIUIaBJISSACh, BBIACPKUBATEH TOK, paBHbIH (1,3—1,6) 1, 5cr B Teuenue 1 4.

Taxum 00pa3om, B CUIIOBBIX CETSAX BBIOOP |y per CIIEIYET IPOM3ZBOIUTH MO IPABUITY 3.

I[IpaBuiao 3. B CHIOBBIX WM CMEIIAHHBIX CETSIX HOMHHAIBHBIA TOK TUIABKOW BCTABKH
JIOJKEeH OBITH OOJIBIIIE UM PAaBEH MAKCUMAIbHOMY KPaTKOBPEMEHHOMY TOKY, MPOTEKAIOIIEMY
gepes MPeIoXPaHuTelb, JISICHHOMY Ha KOO (OHUIIMEHT o gT.c.

IH.BCT IMaKC/a!

r7€ |y per — pacyeTHas BETUYMHA HOMHHAIBHOTO TOKA TUIABKOM BCTaBKU, A; 0o — KOd(PPUIMEHT,
3aBUCAIIMNA OT PEXKHUMA TEPEerpy3kd MPEeAOXpPaHUTENs, €ro TUIA ¢  YCIOBUM ITyCcKa
JJIEKTpOJIBUTaTeNel. 3HaUeHUs TpPUBEIEHbI B  TaOM.; |y — HaumOoJbIIas  BEJIMYMHA
KPaTKOBPEMEHHOTO TOKa, MTPOTEKAIOIIEr0 Yepe3 MPeOXPaHUTEhb (3aBUCUT OT BHJIA 3aIUIIIAeMON
ceTn), A.

Tabnuna
PexomeHyemble 3HaUCHHMS
TUms 1 MapKu Hpe}IOXpaHI/ITCHeﬁ MaTepH JUTA JIETKUX YCIIOBUH AJIsL TS[?IKCIH)IX
an mycKa YCIIOBHUIT IycKa
BCTaBKU QJICKTPOABUTATEIA U DJICKTPOABUTATEIIA
caMo3arrycka ero pu | M caMmo3arycka ero
Huepunonnsle 27, 33 pa Coien, Bribupaior 3,75
p |H.BCT 35 A, CIIO u IIT Meb TOJIBKO I10 '
HNHK
Masonepn | Hp > [ pow lyper 35 A 3 2
HHBIC MCHB
BesbIHepLUOH L1-33 npu lu.ser = 60 A; Cepebpo 95 16
bIC KI1, HITH, HIIP, IT npu Menpb
bricrpozeiicts ITHB-2 [To HOMHUHAIEHOMY TOKY
VHOTITUuE
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[Ipp  oOTCyTCTBHMM  JaHHBIX, IMIO3BOJIAIONIMX  BOCIOJB30BaThCs Tabm. 4.3  mid
3JIEKTPOJIBUTATENICH C KOPOTKO3aMKHYTBIM POTOPOM, MPUHUMAETCA  paBHbIM  2,5; I
AJIEKTPOJIBUTaTENICii OTBETCTBEHHBIX MEXaHM3MOB (C IEJIbI0 0CO00 HAISHKHOW OTCTPOUKU
MPEIOXPAHUTEIICH OT MYCKOBBIX TOKOB) JOMYCKACTCS IPUHUMATh  paBHBIM 1,6 (HE3aBUCHUMO OT
YyCIIOBUM mTycKa J3yieKTpojaBurarens). Jlius OTBETBIEHMM K OAMHOYHBIM ACHHXPOHHBIM
3JIEKTPOIBUTATEIISIM

IMaKC = Il'IyCK = IHKH’

o 3 ¥
rae lyyex — MyckoBoil Tok anekrpoasurarens; |, = P,10 /13U cos @ s M »- HOMUHAIBHBIA

H
TOK 3JIEKTpoaABUTaTeNs; K; — KPaTHOCTh MYCKOBOTO TOKA (IS 3JICKTPOIBUraTENeH ¢
KOPOTKO3aMKHYTBIM poTopoM K, = 4-8; ¢ da3ubsiM poTopom Kj; = 1,5-2,5).

Jlns cereid, MATAOIMMX N 3JIEKTPOJABUTATENEH,

IMaKC = Ip(n-l)KO + Inycm

rae — ly(n-1) — cyMMa pabodux TOKOB BceX AIEKTpOJABHUrarTesieil 6e3 0gHOro, HUMEIOILEro
HanOONIBIINI TYCKOBOU TOK; Ky — KOOQ(PHUIIMEHT OTHOBPEMEHHOCTH, YIUTHIBAOIIUH
HPUCOEIUHEHHYIO MOIIHOCTD (PaKTUYECKH PabOTaIONIMX MIEKTpoABUTraTenel; |y — MyCKOBOM TOK
AJIEKTPOBUTATENIS, MMEIOLIETO HAaUOOJIBIIYIO €T0 BEJTHUNHY.

PaGounii TOk aneKTpoABUTaTENCH OnpenenseTcs o Gopmyse
Ip = IHK3$

rae K; — kodhpuimenT 3arpy3ku 3J1eKTPOABUTATENICH, T.€. OTHOIIICHUE ICHCTBUTEIILHOMN 3arpy3Ku
ANEKTPOABUTaTENsI K HOMUHAIBHOH (MIPU OTCYTCTBUU CBEICHHI O 3arpy3Ke AJIEKTPOABUTATENS U
JUISL OTBETBJICHUN K OTHOMY DJIEKTPOABHUraTeNo K, MpUHUMAETCs paBHBIM 1).

[Ipu pacuere OTBETBIECHUIN C KOPOTKO3aMKHYTBIM 3JIEKTPOBUTATEIIEM BO B3PBIBOOIIACHBIX
30Hax (3a uckioueHneMm B-16 u B-Ir) pabouuit Tok anekTpoaBUraress onpeaesieTcs mo gopmyse

l,= 1,251,

Ilocne onpeneneHHﬁ BBI6I/IpaIOT |H.BCT PaBHBIM UJIN OMKad M OOJIBIITUM JJIA JAaHHOI'O TUIIAa
MNpEeaOXPAHUTECIIA. HCO6XOI[I/IMO€ CCUCHUC ITPOBOJA WA KaOest ceTu OIIPCACIIATOT 110 Ta6J'II/II_IaM
AOMIYCTUMBIX JIUTCIIBHBIX TOKOB HAI'PY30K C YYCTOM IIpaBUJIa 4,

I[IpaBuno 4. JlonycTUMBII JUTUTENBHBIA TOK MPOBOJIA MIIK KAOEs TOJKSH OBITh paBeH
pabouemMy TOKY 3JEKTPOTNPUEMHHUKOB WIIH OOJIBIIIEM €T0, T.C.
Lron >l

PabGouwnii Tok Har PY3KHU B OCBETUTCIIBHBIX U CUJIOBBIX CCTAX OIPCACIIACTCA PACUCTOM.

Oco0eHHOCTH BHIOOpPA CeYeHUIT MPOBOAHUKOB CeTel, MoAJIeKaluX 00s13aTeIbHOM
3almTe OT NMeperpy3Ku.
3aiuTe OT TOKOB MEPErpy3Ku MOJIeKAT:

CETU BHYTPU ITIOMELIEHUHN C OTKPBITO IIPOJIOKEHHBIMU HE3AIUIIEHHBIMU IIPOBOJAMU C
HapYXHBIMU TOPIOYUMHU 000JI0UKOM MU U30JISALUEH, a TAKXKE BBITOJHEHHBIE 3aIIUIIIEHHBIMU
MIPOBOJIHUKAMH, TPOBOTHIUKAMH, IIPOJIOKEHHBIMH B TpYOaX, HECTOPAeMbIX CTPOUTEIbHBIX
KOHCTPYKIUAX U T.II.

OCBECTHUTCIBHBIC CCTH B XXHJIBIX U 06H_[eCTBeHHLIX 3aHUAX, TOPrOBbIX IOMCIICHUAX,
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CJ'IY)KC6HO'6BITOBBIX IMOMCHICHUAX ITPOMBIIIICHHBIX Hp@I{HpHHTHﬁ, BKJIrO4as CETH JJIsA OBITOBBIX U
IIEPCHOCHBIX DJICKTPOIIPHUCMHHUKOB, 4 TAKXKE B IIOKAPOOIIACHBIX 30HAX,

CHJIOBBIE CETH Ha MPOMBIIICHHBIX TPEINPUITUSX, B )KUJIBIX U OOIIECTBEHHBIX 3aHMUSIX,
TOPrOBBIX MOMEUICHUSAX B ClIydae, KOTJa M0 YCIOBHUSAM TEXHOJIOIMYECKOTO MPOIECCa WIH PEXKUMY
paboThl MOKET BO3HUKATD JUIUTEIbHAS MEpErpy3Ka MPOBOIOB U Kabeneit;

CEeTH BCEX BUOB BO B3PHIBOOIMACHBIX 30HAX (3a UCKJIOUYeHHEM 30H B-16 u B-Ir) HezaBucumo
OT YCJIOBHH TEXHOJIOTHYECKOTO Mpollecca WK peskuMa paboThl. Bo Bcex ocTanbHBIX clydasX ceTH
3alMIIAI0TCS JIUIIb OT TOKOB K3.

Ceuenus cereid, 3alIMIAEMBIX OT MIEPETPY3KH, CIEAYET BRIOMPAThH TaKxke 1mo npasmwty 4. [Ipu
3TOM JIOMYCTUMBIN JITUTEIBHBIN TOK MPOBOJHUKOB |0 TOMKEH OBITH HE MEHEE:

a) 125 % HOMMHQJIBHOIO TOKa IUIABKOM BCTaBKM MJIM TOKA YCTaBKM aBTOMAaTHYECKOI'O
BBIKJIIOUATES, HMEIOIIETO TOJIBKO MaKCUMAaJIbHBIN MTHOBEHHO JIEUCTBYIOLIUN
(27IEeKTPOMAarHUTHBIN ) pacleNUTeNb, IS TPOBOIHUKOB C PE3MHOBON W aHAJIOTMYHOM IO TETIJIOBBIM
XapaKkTEepUCTUKAM H30JisHuel. Takoi crmocob onpeneaeHus JOMyCTUMOTO TOKa pacpoCTpaHsIeTCs
Ha TPOBOJHMKH, TIPOKJIAJBIBAEMbIE BHE B3PHIBOMOKAPOOMACHBIX 30H IMPOMBIIIICHHBIX
npennpusatuil. [nsg Hux npumenuma Qopmyna. IOTo 0OBACHSAETCS TEM, YTO IUIABKHE BCTaBKH
MpEIOXPAaHUTENEH, A TaKXKE JJIEKTPOMAarHUTHBIE PACUEIHUTEIN aBTOMATOB CPABHUTEIBHO
MaJIOUyBCTBUTENIbHBl K MaJlbIM IE€perpy3kam, I03TOMY CEUYEHHE IPOBOJHUKOB MPUXOIUTCS
BBEIOHMpATH HE 110 padoyeMy TOKY, a 10 TOKY, OJTU3KOMY K TOKY CpaOaThIBaHHSI 3AIUTHI, T. €.

IHOH 1125 IH.BCTa
II[OI'[ 1125 Icp.an.M;

6) 100 % HOMUHATBFHOTO TOKA TUIABKOM BCTABKH WJIM TOKA YCTABKU aBTOMATHYECKOTO
BBIKJTIOYATENIS, UMEIOLIETO TOJIBKO MAaKCUMAaJIbHBIN 3JIEKTPOMAarHUTHBIN paclenuTelNb, i Kabeneit
¢ OyMaxHOM M3OJISIUEH;

B) 100 % HOMHHAJILHOTO TOKA TEIJIOBOTO PACLENUTENSI aBTOMATHUECKOTO BBIKITIOYATEIS C
HEpPEeryJIMpyeMoi XapakKTepUCTUKOMN (HE3aBUCHUMO OT HAJTHYHUS HIIH OTCYTCTBHSI OTCEUKH) IS
MIPOBOJHUKOB BCEX MapOK, T.€.

I,Z[OI'I IH.TCHJ’I;

r) 100 % TOKa TporaHus TEIJIOBBIX paclenuTeNeii aBToMaTa ¢ peryIupyeMon
XapaKTEePUCTUKOM IS POBOJIOB U Kabelel ¢ pe3MHOBOM U aHAJIOTUYHOM I10 TETIOBBHIM
XapaKTePUCTUKAM U30JALMUEN;

1) 100 % HOMHHAJIBHOTO TOKA JIEKTPOJABUTATENIS ISl IPOBOJHUKOB OTBETBIEHUN K
KOPOTKO3aMKHYTBIM AJIEKTPOABUTATENSIM B HEB3PHIBOOIIACHBIX MTOMEIIEHUSX, & TAKXKE B 30HAX
knaccoB B-10 u B-1r;

e) 80 % Toka TporaHus TEIUIOBBIX paclleUTeIe aBToMaTa ¢ peryaupyemMoit
XapaKTEePUCTUKOM 11 Kabenel ¢ OyMaKHOM U30JIsIIueH.

Ecnu nonycTuMBblil JUTHTENBHBIN TOK B IPOBOIHUKE, ONPEICICHHBIN 110 MyHKTaM a, 0, B, T, 1,
€, He COBMAaJIaeT C JaHHBIMU TaOJIMI JOMYCTUMBIX HArPy30K, BO3MOXHO IPUMEHEHHE OJIMKalIIero
MEHBILIET0 CEYECHHUsI, HO HE MEHee, 4eM 3TO TpedyeTcs 1o Gpopmyie

Oco0eHHoCTH BBIOOPA cevyeHMsI MPOBOAHNUKOB ceTeil, 32l IaeMbIX TOJbKO OT TOKOB
K3. Otu ceuenus BbIOMParOT TaKKUM 00pa3oM, 4TOOBI HCKITIOYAJICS HETOMYCTUMBIN UX MEPETPEB.
Henonyctumelii neperpes MpoBOAHUKOB OyI€T TOT/Aa, KOT1a HOMUHAJIbHBIE TOKH MJIABKHX BCTABOK
MpeloXpaHuTeNel WM YCTaBOK aBTOMAaTOB OKaKyTCsl HAMHOT'O OO0JIbIIIE JOMYCTUMBIX TOKOB
MIPOBOJHMUKOB. [103TOMYy HOMHMHaJIBHBIE TOKH IIJIaBKMX BCTABOK IPEIOXPAHUTENEH U YCTaBOK B
MIPOBOJHUKAX JTOJIKHBI UMETh KPATHOCTD!
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IIPY 3aIIUTE IPENOXPAHUTEISIMU
IH.BCT/ IZ[OH S 3!

MIPH 3alIUTE aBTOMATaMH TOJIBKO C MAKCUMAJIbHBIMU 3JIEKTPOMArHUTHBIMH PACHEITUTEIISIMH
(otceuka)

Icp.an.M/ Iuonf 4’51

IIpH 3alIUTC aBTOMATaMH C TCIIJIOBBIMHA PACHCIIMTCIIAMUA 0e3 peryjinpoBaHusa TOKa
Cpa6aTBIBaHI/I$I (HCSaBI/ICI/IMO OT HAJIM4YUS UIIN OTCYTCTBUSA OTC@‘IKI/I)

Iﬂ.Tenn/ I;lonf 1a

IIPH 3aIIKMTE aBTOMAaTaMU C TEIJIOBBIMU PACUENUTEISIMH, UMEIOUTUMH PEryJIUpPOBKY TOKa
cpabaTpiBaHUs (€CIIM y aBTOMATOB €CTh 3JIEKTPOMArHUTHBIC PACHIEITUTENH, KPATHOCTh MX TOKA
cpabaTbIBaHUs HE OTPAHUYUBACTCS)

Icp.Tenn“uonS 1a5

HOHYCKaeMOC SaFPY6J'ICHI/Ie 3allIUThI IIO IIOCJIICIHHUM (I)OpMYJ'IaM CIIeaAyeT NPHUMCHATH
B TCX ClIydasx, KOrjga B OJOTOM €CTb HCO6XOIII/IMOCTI>, T.C. B TaKHX MECTax MU CCTAX, B
KOTOPBIX BOCINIAMCHCHUEC U30JIAAIIUHN HE I'PO3UT I1OKAPOM HUJIKM B3PLIBOM.

Bormpocs! 1t CaMOKOHTPOJISL.

1. Anmaparbl 3alIMTHI, UX Ha3HAYCHUE, BU/IbI, HOMHHAIbHBIC ITapaMETPhl U KOHCTPYKTUBHBIC
0COOEHHOCTH.

2. AnmapaTbl 3alUTHL, X HA3HAUCHHE, 3alIUTHBIC XapaKTEPUCTHKH, HOMHUHAIbHBIC
napaMeTphl.

3. IIpenoxpanuteny, Ha3HaUEHUE, KOHCTPYKIUS, 3alIUTHBIE XapaKTEPUCTUKA HOMUHAIIbHBIE
napaMeTpbl 1 KOHCTPYKTHBHBIE OCOOCHHOCTH.

4. ABTOMAaTHYeCKHE BBIKJIIOYATENN, HA3HAUCHHE, KOHCTPYKIIHS, 3al[UTHbIE XapaKTePUCTUKH
HOMHHAJIbHBIE NTapaMeTPbl U KOHCTPYKTUBHBIE OCOOEHHOCTH.

5. VYcrpoiicTBa  3alIMTHOTO  OTKJIIOYEHHWS  Ha3HAYeHHe, KOHCTPYKLHUSA,  3alllUTHBIE
XapaKTePUCTUKU HOMUHAIbHbIE TApaMETPbl 1 KOHCTPYKTUBHbBIE OCOOEHHOCTH

6. IlokapHas omacHOCTH MPOBOJIOB, Kabemnei u ammapaToB 3amuThl. OdecnedeHne MmoKapHoOM
0€30MaCHOCTH JIEKTPUUECKUX CeTel: BEIOOp MPOBOIOB U KalelneH, criocob0oB UX MPOKIAIKH;
7. Pacuer HeoOX0aMMOTO CEUEHHS TPOBOTHUKOB; BBHIOOD anmapaToB 3alluThI.

JIureparypa
OcHoBHas
1. IlpaBuja no:kapHoil 6e30NMaCHOCTH ISl IHepreTudyeckux npeanpusatuii. P/ 153.-34.0-
03.301-00.(BITITb 01-02-95*) [Tekct]; (M3manue TpeTbe C HM3MEHEHUSMH W JIOMOTHEHHUSMH)
Mocksa : «M3gaTensctBo HI] DHAC»,2004.

2. TexHHYECKHii perjiaMeHT 0 TPeOOBaHUSAX MoKapHOii 6e3omacHocTH [Tekcr]: — Mocksa
: [Ipocnext, 2013.—112c. ISBN 978-5-392-10379-9.

3. IlpaBuiia ycrpoiicrBa ekTpoyctaHoBok (ITYD), [Teker]: — M.: DHeproarommsiar,
2007.-675 c.

4. Tlocranosjenue IIpaButenscrBa P® or 25 ampens 2012r. N390 "O
NpOTHBONOKApPHOM pexkume’’, [Tekcr]
5. UHCTPYKIUS N0 YCTPOCTBY MOJIHME3AIMTHI 3[1aHUI, COOPYKEHUI M MPOMBbIILJIEHHBIX
kommyHukamuid. CO 153-34.21.122-2003, [Tekcr]: Vr1B.Munsuepro Poccun or 2003-06-30,
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JononHuTtenbHas
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Yueonuk, - Axagemus I'TIC MUC Poccun, 1997. — 367 c.
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OIMACHOCTH . MeTO/Ibl UCTIBITAHUI».

10. IlpaBuia 3amUTHl OT CTATHYECKOTO DJIEKTPUYECTBA B XMMUYECKOH, HEPTEXUMHUECKONU H
HedrenepepabaThIBarOIICH MPOMBIIIIEHHOCTH. — M.: Xumus, 1973.

11. Yepkacos B.H., Illaposap @.U. [ToxapHas npoduIaKTUKa JIEKTPOYCTAHOBOK: YUEOHHK. —
M.: BUIITII MBJI P®, 1987.

12. CnopaBouHoe mocobue «Knaccudukanus u 00JacCTH MPUMEHEHHS 3JEKTPOYCTAHOBOK B
I10’KapOB3PbIBOOIIACHBIX 30HAX .

13. Yepkacos B.H. 3ammTa nokapo- 1 B3pbIBOONIACHBIX 3IaHUI M COOPY)KCHUH OT MOJTHUU U
CTaTU4ECKOTO dJekTpudecTBa. — M.: Ctpoitnszaar, 1993
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Jleknus 3. Annaparsl 3alMTHI B JIeKTpoycTaHoBKax. [loxkapHasi 6€30MacHOCTh CHJIOBBIX
3JIEKTPOYCTAHOBOK

AnmapaTrel 3alUThl NPEIHA3HAYAKOTCA [JUIS 3AIMUATHI AJIEKTPUYECKUX CETeH, MAIlUH U
anmapaToB OT aBapUMHBIX PEKUMOB, YIPOKAIOUIMX COXPAHHOCTH JJIEKTPOOOOPYIOBAHUS U
6e3omacHocTH nepconana. OgHAKO MPHU HEMPABUIBLHOM MOHTAXKE M SKCIUTyaTallud OHU CAMH MOT'YT
ObITh TPUYMHOM aBapuH, MOKapa WIA B3pbIBA, TaK KaK BO BpeMsi HUX pabOThl BO3HHUKAIOT
3JEKTPUYECKUE UCKPBI, IyTH U IIpOUEe.

Haubonee yacTo npuMeHsIEMBbIMU allliapaTaMy 3allUThI SBIISIOTCS IUIABKHUE MTPEIOXPAHUTEIH,
BO3/IYIIIHbIE aBTOMATHYECKHUE BBIKIIOYATEIM (aBTOMAThI), TEIUIOBBIC peJie, MPHUMEHSICMbIC B
MarHMTHBIX ITyCKaTeNsAX U YCTpoicTBa 3amuTHOro oTkitoueHus (Y30).

IlnaBkue npegoXpaHuTe I H

IInasxum npedoxpanumenem Ha3bIBaCTCS YCTPOWCTBO, B KOTOPOM TMPH TOKE, IMPEBBIIIAIOIIEM
JONYCTUMOE 3HAa4y€HHWe, paCIUIaB/sieTcss IUIABKUM DSJIEMEHT IUIaBKOM BCTaBKHM M Pa3MbIKACTCS
AJIEKTpUYecKas Lenb. [naBkuil nperoxpaHuTesib COCTOUT U3 IJIaBKOM BCTABKH, MOJJIEPKUBAOILIETO €€
KOHTAKTHOI'O YCTpOiCTBa U nmarpoHa (kopryca). OCHOBHOM YacCThbIO IJIABKOM BCTABKH SIBIISICTCS TUIABKHUIA
anemeHT. [1naBkas BcraBKa MOAJIEKHUT 3aMEHE M0CiIe CcpadbaThIBaHUS MPEIOXPAHUTEIIS.

OOBIYHO TITaBKHE BCTAaBKHM HAXOJATCS BHYTPU MMATPOHA, MOKPBHITOTO H3OJSLUOHHON
000JI0UKOM, apMUPOBAHHOTO ACTANSIMHU JUIS KpEIJIeHUs BCTaBKM W MoABoja K Heil Toka. Ilo
KOHCTPYKIIMM IIJIJABKMX BCTABOK TPEIOXPAHUTENN OBIBAIOT pa300pHubIMU W Hepa3dOopHbIMU.
Pa3bopHble AOMyCKaOT 3aMeHY TUIAaBKUX 3JIEMEHTOB MOCIE cpabaThbIBaHUS HA MECTE DKCILTyaTalluu
0e3 CrenraaTbLHOr0 HHCTPYMEHTA. Y Hepa30OpHBIX 3aMEHE MOJJICKHT BCS TIIaBKast BCTABKA.

MHorue npenoXpaHUTENId HMMEIT CHelUalbHble YCTPOWCTBA [Isl TalleHus YTy,
oOpa3yroleicss mpy PacIIaBICHUH TUIABKOTO 3JEMEHTa BCTaBKH Pa3MyaroT MpeaoXpaHuTeNH C
HanoiHumenem, y KOTOPbIX 1yra raCUTCs B MOPOIIKOBOM, 3€pHUCTOM MJIM BOJIOKHHUCTOM BEILIECTBE
(TayIbK, KBapIIEBBIM MECOK W T.1.), U 0€3 Hanoinumesns, y KOTOPBIX TalIeHUE AYTH MPOUCXOIUT
Onmarojaps BBICOKOMY JAaBJICHHMIO B MATPOHE WJIM JBWKEHHUIO ra3oB. [IpegoxpaHurenn HHOrAA
HMMEIOT BU3YyaJbHBIN yKa3zaTelb cpadaThIBaHUs, MO3BOJISIONIMNA CYIUTh O PACIUIABICHUU IJIABKOTO
AJIEMEHTa BCTaBKU MpU cpabaThIBaHUH.

[TnaBkue MpenoXpaHUTENN XapaKTEPUIYIOTCS CIEAYIOIIUMHU ITapaMeTpamMHu.

Homunanvnoe mnanpsaxcenue U, — HaOpsHKeHHE, YKa3aHHOE Ha IPEJOXPAHUTENE H
COOTBETCTBYIOIIIEE HaWOOJbIIEMy HOMHUHAIBHOMY HAINpPsDKEHUIO CeTed, B KOTOPBIX pa3pelaercs
YCTaHOBKA JIAaHHOTO MPEIO0X PAHUTETIS.

Homunanvnviii mox npeooxpanumens |y, — TOK, yKa3aHHBIA Ha IPETOXPAHUTENE U PABHBIH
HauOOJbIIEMY W3 HOMHUHAIBHBIX TOKOB IUIAaBKMX BCTaBOK, MpPEIHA3HAUYECHHBIX IS JaHHOTO
npegoxpanutenss. Ha 93TOT TOK paccuMTaHbl BCE TOKOBEAYIIHME KOHTAaKTHBIE YacTH
MPEAOXPAaHUTEIIS.

Homunanvnwiti mok naasxoti 6cmasku |y ger — TOK, yKa3aHHBIN Ha BCTaBKe, ISl KOTOPOTO OHA
npeAHa3HaueHa, MpU JUIMTEeNIbHON padoTre. HOMUHANBHBIN TOK MpEJOXpaHUTENsI BCeraa JOHKEH
OBITH OOJIBIIIE MM PAaBEH HOMHUHAIBHOMY TOKY IUIaBKOM BCTaBKH, T.€. lynp  luger

Toepanuunwviti mok nnaskoiu écmasku | - TOK, PU KOTOPOM BCTaBKa PACIUIaBUTCA 4epes
MPOMEXKYTOK BPEMEHH, JOCTATOUYHBIA ISl TOCTHXKEHHS €10 YCTAHOBUBIIICHCS TeMIEpaTypbl. ITO
BpeMs 00b19HO paBHO 1-2 4. Tok | Gonbie Iy per.

IIpeodenvuvrii mox omxarouenus npedoxparnumens lpp,p, — HaunbOonpllee 3HaueHHe Toka K3
CeTH, MPU KOTOPOM TapaHTHUpYeTCs HaJekHas padoTa MpeJoXpaHHTeNel, T.e. Jyra racurcs 0e3
KaKuX-TM00 MOBPEXKICHUH aTpOHA.

3amMTHAsA XapaKTEePUCTHKA NMPeI0XPAHUTEIs

[IpenoxpanuTenu 001aar0T 3aIIUTHOM, WIIH BPEMATOKOBOM XapakTepucTukoit (puc. 1). Ona
MPEACTABISIET COO0OM 3aBHCHMOCTh BPEMEHH TOJHOTO OTKJIIOUEHHUS Tory OT OTHOIICHHS
okugaemoro Toka B menu (Toka K3 nnm neperpysku |) Kk HOMUHATBHOMY TOKY IJIaBKOM BCTaBKHU.

B monHOe Bpems OTKITIOYEHHs BXOIUT BpeMsl HarpeBaHHs BCTABKH IMOBBIIIEHHBIM TOKOM |, ee
pacIuiaBlieHre, TOSBIICHWE Myrd W ramieHre. OTKIanpBas KpaTHOCTA TOKA MO TOPH3OHTAILHON OCH
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BPEMS Toper 110 BEPTHKAIIBHOM, UMEEM KPUBYIO Torn = T (/1 5cr).-
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Puc. 3.1. TunoBas 3ammTHas Xxapakrepuctuka npepoxpanurens [1H-2

Xapaxtepuctrka (pric. 1) sBisieTcst THIIOBOH, T.€. OHa OTHOCHUTCS HE K OTHOMY MPEI0XPaHHUTEIIO. ,
a K cepuM MOMOOHBIX MpPEIOXpaHUTeNed Ha pPa3Hble HOMHUHAIBHBIE TOKH |yper. XapaKTepUCTUKHU
OTJIETIbHBIX TPEAOXPAHUTENICH OTKJIOHSIOTCS OT CPEIHMX 3HAUYEHUU H3-3a MPOM3BOJICTBEHHBIX
JIOIYCKOB B pa3Mepe U COCTaBE IJIaBKUX BCTABOK, PA3JIMYHOIO KAYeCTBA U KOJIMYECTBA KOHTAKTOB,
a Tak)Ke CTapeHus MaTepuana BCTaBOK B Ipouecce 3Kciuyarauuu. l[losromy 3ammTHYIO
XapaKTePUCTUKY H300paKAlOT HE JUHUCH, a B BHUAC TOJOCH, B TpPEIEiIax KOTOPOH JICKHUT
BO3MO>KHOE BpPEMS OTKJIFOUCHUSI.

1 2 3 4 5 6 /1y per 1
Puc. 3.2. @ono8rapnenue 3amuTHEIX XapakTepubK miaBkux BCTaBoK
C TEMJIOBOM XapaKTEPUCTUKON 3alUIIIAEMOT0 3JIEMEHTA
AIIEKTPOYCTAHOBKHU:
@, ¢ — 3alIUTHBIE XapaKTePUCTHKH; D — TemIoBas XxapakTepucTHKa
Jlnst  Hame)KHOW  3amuThl  OOOpPYMOBAaHHMS  HEOOXOIMMO  COIMOCTABJIATh  3alIUTHYIO
XapaKTEpUCTUKY IPENOXPAHUTENS] M TEIJIOBYIO XapaKTEPUCTHKY 3allMIAEMOro 3JIEMEHTa
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(mpoBoja, Kabes, 3JeKTPOABUIATEIIS  T.I1.).
TennoBas XapakKTEpHUCTHUKA DIIEMEHTA 3JIEKTPUUYECKON YCTAHOBKM IPEICTaBIISIET
3aBHCUMOCTb, TEMIIEPATYpPbl HAPEBA 3TOIO DJIEMEHTA Tyarp OT OTHOLIEHHS (PAKTUUECKOTO TOKA B

HeM | HOMUHAIBHOMY TOKY |y, T.€.Tyarp = f (1/15)

BcraBka ¢ XapakTepHCTHKONM a O0ECHEeYMBAET 3alllUTy DIIEMEHTA 3JIEKTPOYCTAHOBKH C
TEILIOBOM XapakTepUCTUKON b mpu 1000 KpaTHOCTH TOKa. BeTaBKa ¢ XapaKTEPUCTHKON ¢ MOKET
obecrieunBarh 3aIIUTy TOTO K€ DJEMEHTAa TOJBKO MPH 3HAYMTEIHHBIX KPATHOCTSX, B JAaHHOM
clly4ae IpH KPaTHOCTU Oojsiee 4eThIpex. IIpyu MEHBIIMX KPAaTHOCTIX TeMIEpaTrypa 3alldIaeMoro
DIIEMEHTA MOXKET IIPEBBICHTH MPEAEIBHO JOIMYCTHMYIO paHbIIE, YeM IIEPEFOPUT BCTaBKa, a
AIIEMEHT TOBpeauTcsi. TakuM 00pa3oM, yCIIoBHEM 0€30IIaCHOCTH M HAJIEKHOCTH 3aIUTHI dJICMEHTA
SJIEKTPOYCTaHOBKH NPEIOXPAHUTENEM SBIACTCS COOTHOWERNE T, T, .

ABTOMATHYECKHE BBIKJII0YATEIHN (aBTOMaTbI)

Jlnst Oonee HaIeKHOM 3alIUTHI SJEKTPUYECKUX CeTed OT TOKOB Imeperpy3ku u K3
IIPUMEHSIIOTCS. aBTOMAaTUYECKUE BBIKIIIOYATENIH, KOTOPHIE OJHOBPEMEHHO MOIYT CIIY)KHTH JUIS
HEYACThIX KOMMYTAallUM JJIEKTPUYECKUX ceTed. I103ToOMy MX cieayeT HIMpOKO HCIOJIb30BaTh B
NIEKTPOYCTAaHOBKAX I0XKAPO- U B3PHIBOOIACHBIX IPOU3BOJICTB.

ABTOMaTBl paznuYaloT Mo uX ObicTponeicTBuio. Hipke paccMaTpuBarOTCs TOJIBKO
HebvicmpoOelicmgylowue ~ aBTOMAaThl,  IOJIy4YMBIIME  OOJIbLIOE  pacHpOCTpaHEHUE  Ha
IIPOMBIIIJIEHHBIX MPEANPUATHUAX, Y KOTOPbIX COOCTBEHHOE BpeMsi OTKJIIoueHus: He MmeHee 10 mc.

YcerpoiicTBO M IPUHIMI PadoThl HEOBICTPOACHCTBYHIIUX ABTOMATOB

ABTOMAT COCTOUT U3 Kop1myca, MMOABMIXHBIX W HCIOJABHUIKHBIX KOHTAKTOB, AYTOI'aCUTCIIbHBIX
KaM€p, MCXaHU3Ma YIIPAaBJIICHUA, MCXaHHU3Ma CBO60I[HOI"O PaACOCINICHUA U paCUCIIUTCIIA.

OCHOBHBIM Y3JI0M, O6GCHG‘~II/IB3IOHII/IM ABTOMAaTH4YCCKOC Cpa6aTI)IBaHI/I€ aBTOMara I1pu
HCHOPMAJIbHOM PCIKUMCE, ABJIACTCA PACLCIIUTCIIb. B aBTomarax HamOojee 4acto HCIIOJIB3YIOTCS
pacuCruTesIii MAaKCHUMAJIBHOI'0O TOKa4, KOTOPBLIC Cpa6aTI)IBaIOT IIpyu TOKEC, IIPCBbIIIAIOIICM TOK
YCTaBKH. B 3aBucuMocTH OT BCTpanBacMbIX paCHeHHTeHeﬁ MAaKCHUMAJIBbHOTO TOKa aBTOMATHI
HU3TOTOBJIAIOTCA C JJICKTPOMAIrHUTHBIM  pPaClCIIUTCICM M, TCIJIOBBIM  PACHCTIUTCIIEM T u
KOM6I/IHI/IpOBaHHHM pacuernuTeiIeM MT (T.e. OJICKTPOMAIrHUTHBIM U T J'IOBLIM).

3 45 6@+ . 10 4%@9: 8
2%\4%“ é%@% NN %—ﬁg
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Puc. 3. [IpunnunuanbHas cxema OJJHOIOJIOCHOTO aBTOMATa ¢
ANIEKTPOMArHUTHBIM PacleNUTEIeM MaKCUMAJIbHOTO TOKa 0e3
BBIJICPKKU BPEMCHH:
a — IIEKTpUYEcKas cxema: 6 — MOHTaKHas cxema; 1 — MoABMKHBIH
KOHTAKT; 2 — OTKITIOYAIONIasl MPY)KUHA; 3 — phiuar; 4 — 3aienka; 5 — och;
6 — ymop sikops; 7 - IpyKUHA CHETUICHUs; 8 — IKOPb; 9 — JIEKTPOMAarHuT;
10 - pykosiTka
Ha puc. 3. mnpencraBieHbl aBTOMAThl C 3JEKTPOMAarHUTHBIM pacuenureiaeM. Bo
BKJIFOUEHHOM TIOJIO)KEHUU aBTOMAT YIEp)KHBAeT 3alrenika 4, CIerieHHas ¢ phldyaroM 3 pyKOSTKU
10. Ilpyxuna 7 obecreuynBaeT HAJIEKHOCTh ATOrO CIEIUICHHS. [Ipy HOpManTbHOM TOKE SKOPh 8

3amienkd 4 CTpEeMHUTCS NPUTSIHYTh K CEpJCUHUKY AJIEKTpoMarHuta 9, HO 3TOMY HPENSATCTBYET
npyxkuHa. Korja Tok B 3aIIMInaeMoil Iery NpeBbIIaeT YCTaHOBICHHOE 3HAaUeHHE (HarpuMep, Mpu
K3), skopp 8 mputAruBaercs K CepACUHHUKY, 3allelIKa MOBOPAUYMBACTCA Ha OCH S U OCBOOOXKIAeT
peraar 3. [locie »Toro mox neiicTBHEM OTKIIOYAIOIICH NPYKUHBI 2 M COOCTBEHHOTrO Beca
MOJBMKHOTO KOHTakTa 1 aBromar otkitoyaercs. l[lomoskeHue 3amieNku IMpH  OTKIIOYEHHOM
aBTOMATe OIPEEISAETCS YIIOPOM SIKOps 6.

CYHIGCTBGHHI)IM HCOOCTAaTKOM aBTOMaTa, MNOPCACTABICHHOIO Ha pPHUC. 37, SABJISICTCA
OTCYTCTBUE MeXAHUZMA CB0OOOHO20 pAacyeniieHus, aBTOMaTHYECKH OTKJIIOYAIOUIET0 aBTOMAT IPH
K3 u B TOM cnyyae, korjga no KakuMm-iu0o MpUYMHAM MOJBUXKHBIN €ro KOHTakT 1 nosiroe Bpems
YACPIKUBACTCA pYKOﬁ BO BKJIFOUEHHOM ITOJIOKEHUU. ITOT MEXAHHU3M BBIIOIHSIIOT B BUAC CUCTEMbI
JIOMAIOMIMXCSl PhIYaroB. ABTOMAaThl 0€3 MEXaHHM3MOB CBOOOJHOTO pACLEIUICHUS HEIOCTaTOYHO
HAJICKHBl M HeOe30macHsl NpH oOCHyKuBaHWW. [IpuMeHeHume aBTOMAaToB 0€3 MexaHHu3Ma
CBOOO/IHOTO PACHEIJICHUS ISl 3aIlIUTHl AJIEKTPOYCTAHOBOK I0’KapOB3PHIBOOIIACHBIX MPOU3BOJICTB
HE/IOIYCTHMO.

7

Puc. 4. Cxema TerioBoro pacienuress MaKCUMaJIbHOTO TOKa
KOCBEHHOTI'O JICHCTBHS:
1 — och; 2 — 3amenka; 3 — HarpeBaTeIbHBIN ANEMEHT; 4 — OMMeTaNInYECKU
3JIEMEHT; 5 — IpyXHHA; 6 — TATa; 7 — KOHTAKTHI

Ha puc. 4. npexacraBineHbl aBTOMaThl C TEIUIOBBIM paclenureneM. Takod pacuenuTenb
JEUCTBYET TPU TMOMOIIM OWMETAJUTMYECKOTO dJeMeHTa 4, KOTOpBI MpeiCTaBiIseT co0oil 1Be
MEXaHWYECKH CBA3aHHBIE IUIACTUHBI W3 METAVIOB C  Ppa3IW4YHBIMU  TeMIEpaTypHbIMU
KodpuIMeHTaMu  pacmMpeHus. Temsno, BblAEIseMOe HarpeBaTelbHBIM — DIEMEHTOM 3,
BKJIFOUYEHHBIM B IIEIb TJIABHOTO TOKa |y, (3aIIMIaemMyro 11erb), BO3ACHCTBYET Ha OMMETaITHUSCKHI
anemeHT. Ilpu meperpyske 1enu riaBHOrO0 TOKa 00€ IUIACTUHBI OMMETAIIMYECKOro AJIEMEHTa,
HarpeBasich, 3HAYUTENbHO, HO HEOJUWHAKOBO YJIMHSAIOTCS, BCIEACTBHE Yero OMMeTauInyecKui
AJIEMEHT M3rH0aeTcs BBEPX M BBIXOAWT W3 3alleIUICHUs ¢ 3amenkoi 2. [Tocmeanss non neiicrBuemM
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NPY)XKUHBl 5 TMOBOpAuMBAaeTCs BOKPYr OCcHM 1 IO 4YacoBOM CTpesnke M HM3OJSUOHHOW TATOH 6
pa3MBbIKaeT KOHTAKThl /, TIPEpbIBas IIE€Mb OMEPATUBHOTO TOKa lop. ITO COOTBETCTBYET HAXATHUIO
kHONKH «CTOM» B CXeME MarHUTHOTO Myckarens. YacTo B aBTOMAarax ¢ TEIUIOBBIM PaCICIUTEIeM
HarpeBaTeNbHBIN AIEMEHT OTCYTCTBYET, M TOK IPOTEKAET M0 OMMETAIITMYecKoMy deMeHTy. [locne
cpabaThIBaHUs TEIUIOBOM pPACHENUTENb JTOJKEH OCTBITh, M TOJHKO IMMOTOM aBTOMAT MOXKET OBIThH
BKJIIOUYEH BHOBb.

ABTOMAaTBI XapaKTePU3YIOTCS CISAYIONUMH MapaMeTPaMU:

Homunanvnoe muanpsioicenue Uy, - HanpsokeHHE, COOTBETCTBYIONIEE HAUOOJbIIEMY
HOMHUHAIILHOMY HANPSHKEHUIO CETEH, B KOTOPBIX pa3periaeTcs MPUMEHSTh JaHHBIA aBTOMAT.

Homunanvnoti mox l,, - HauOONbIIMI TOK, HAa KOTOPBIM PACCYMTAHBI TOKOBEAYIIHE U
KOHTAKTHBIC YaCTH aBTOMAaTa, PaBHBIA HANOOIBIIEMY U3 HOMUHAIBHBIX TOKOB PACIEITUTEIIS.

Homunanonoui mox pacyenumenst (o, lirens WA lyxong) - HAMOOJIBIINN TOK, Ha KOTOPBIH
paccuyWTaH pacUENUTeNb aBToMaTa Ui JUIMTeNbHOW paboTel. Ilpum sTOM pacuenutens He
cpabaTbIBaer.

Homunanvnviti mok ycmasku mennogoco pacyenumess - TOK, HA KOTOPbIA OTPErylIUpOBaH
TerioBoM pacuenutens. [Ipu aTom pacuenurens He cpadateiBaeT. Hanpumep:
U1 aBTOMATOB C PETYJIUPOBKOI TOKa YCTaBKH

IH.yCT.TemI = (0;6'1) IH.TB]‘[H; (34)
JJId aBTOMATOB oe3 PEryJIMpOBKHU TOKA YCTABKU

IH.yCT.TenJl = IH.TenJl- (343)

Tok cpabamuieanus (yecmasku) pacyenumens lepsum lep.rens - HAUMEHBIIHIN TOK, IPU KOTOPOM
cpabaThIBaeT pacienuTelb aBTOMaTa, HalpuMep:
JUIs1 aBTOMATOB C JIEKTPOMArHUTHBIM MJIM KOMOMHHUPOBAHHBIM PaCLIEIATENIEM

leponn = (7-15) Lo (3.5)
JJIsL aBTOMATOB C TCIUIOBBIM PACHCIIUTEIICM 663 PEryjinpoBKU TOKa YCTABKU
lep.rens = (1,25-1,45) Ly rens; (3.52)
JUISL aBTOMATOB C TEIJIOBBIM PACLENNUTENIEM C PETYIMPOBKOM TOKA YCTaBKU
lep. renn = (1,25-1,33) b yer rens- (3.56)

IIpeodenvuulii mok omknoyenus nhpu oanHom HanpsiceHuu |y, , - HandomblIee 3HaYEHHE TOKA
K3 cern, npu KOTOPOM rapaHTHpyeTCsl HaJie)kHas paboTa aBToMaTa.

HomuHanbHbIE TapaMeTpbl aBTOMATOB TPUBEACHBI B KaTaJlOTaX WM YKa3aHbl Ha 3aBOJICKHX
TabauYKax (MMTKax) aBTOMATOB.

3alMTHBIE XaPAKTEPUCTUKHA AaBTOMATOB
[TonHOE BpeMsi OTKJIIOUEHHUS LIEMTM aBTOMATOM OIpeensieTcs o Ggopmyie
OTKJI :TC +T211 (36)

rie T, - COOCTBEHHOE BpeMs OTKIIIOUEHUs (Hampumep, A7 TeIUIOBBIX paclenuTenedl .= T 4+
T p. 31€Ch Ty - BpEMs, HEOOXOUMOE Ul HarpeBaHHUs OMMeTalla O TeMIIEPaTyphbl cpabaThIBaHUS;
T, - BpeMs, He00X0JUMOe I PacIeIUICHUSI MEXaHU3Ma); T, - BPeMsI TOPEHHS TyTH.
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Puc. 5. 3amuTHas xapakrepuctrka aBTomara A3120 ¢ KoMOMHUPOBAHHBIM paClEMUTEIEM

3aBUCUMOCTB TIOJTHOTO BPEMEHH OTKIIFOUEHHUS Ton; TOKA aBTOMATOM M300paXkaroT T paduuecku
3AIUTHOM, WITH BPEMSITOKOBOM, XapakTepucTukoit (puc. 5.).

3aH_II/ITHa$I XapaKTECpUCTHKa aBTOMarTra OIpCAC/ICT 3aBHCUMOCTb IIOJIHOI'O BPEMCHH
OTKIIIOYCHUS LECIIU OT OTHOIICHHA TOKA B pACUCIIUTECIIC K HOMUHAJIBHOMY TOKY paCUCIIUTCIIA:

Torkn — f (I/IH.Tenﬂ/H.aﬂ.M)-

Ha puc. 5. nunus a ompenenser 3aBHCHUMOCTh BPEMEHH OTKIIOYEHHS OT KPAaTHOCTH TOKa
Meperpy3ku, OTKIF0YaeMOro MO BO3IEHCTBUEM TEIIJIOBBIX PACLETIUTENCH; TUHUS 6 - HOMUHAIBHYIO
KpaTHOCTb TOKa, NIpU KOTOPOW YK€ HayMHAEeT JCHCTBOBATH 3JIEKTPOMATHUTHBIA pPaCUENUTENb
MPaKTUYECKH 0€3 BBIACPKKU BpeMeHH. DaKTUYeCKH 3Ta KPAaTHOCTh MOXKET OKa3aTbes JI000W B
MpeJienax 30HbI, 3alITPUXOBAHHOW MO 00€ CTOPOHBI JIMHUU 6. JIuHus 6 - BpeMs oT Hadana K3 mo
MOMEHTA yAapa SKOpsS SJEKTPOMAarHUTHOTO PACLENUTENS MO OTKIIOYAKOIIEH pEeHKe, MOCIe 4ero
aBTOMAT OTKJIFOYAETCsI HE3aBUCUMO OT TOT0, npojoinkaetcs K3 mwim net. Jlunus 2 o6o3HagaeT Bpems
MIOJIHOTO OTKITFOUEHUS  or; ABTOMATOM TOKa K3 1o 1eficTBUEM 3JIEKTPOMArHUTHBIX paclEIUTENeH.

Yamie Bcero MCMoOIb3YyIOTCS yCTaHOBOUHBIE aBToMaThl THUTOB: A3100, A4100, A3700, BA,
ATI-50, AK-63, ABb-25M, A-63, AE-20, AE-1000,
AE-2000 u mip. OHM HE paccyuTaHbl 17151 pabOTHI B Cpeiax, HACBHIIIEHHBIX TOKOMIPOBOISIIEH MBUTHIO
WJTU COZEPIKAlUX €IKUE Maphbl WK T'a3bl B KOHLEHTPALUAX, pPa3pyLIAOUX METAJUIbl U U30JISIIIHIO,
BO B3PBIBOOMNACHBIX CPEIaX, a TAKKE B MECTax, HE 3allUILIECHHBIX OT MOMNaJaHus BOJbl. ABTOMAThI
9TH HE pacCUUTaHbI AJi1 pabOTHl B MECTaX, OJIBEPKEHHBIX yaapaM U BUOpPALIUU.

TemoBblie peJie

TernnoBeie pene OOBIYHO TPUMEHSIOTCS IS 3aIUTHI DJEKTPOJBUTATENCH C JIIMTENHHBIM
pexUMOM paboThI (paboumii epuosa COCTaBJISIET HE MEHee
30 MUH) OT OMACHOTO HarpeBa MPH JUTUTEIBHBIX MEPETPY3KaX.
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Puc. 6. Cxema (@) u kouctpykuus (6) teroBoro pene tuna TPIT:
1 — 3amenka; 2 — peryuar; 3 — npyxuHa; 4 — KHOIKa;
5 1 6 — KOHTaKTHI; 7 — HarpeBarenb; 8 — OMMeTaTnIecKast
MIACTHUHKA,
9 — perynmupoBOYHOE YCTPOHCTBO

TernoBoe pene (puc. 6.) COCTOMT W3 YETHIPEX OCHOBHBIX 3JIEMCHTOB: HarpeBateis 7,
BKJIFOUAEMOT0 TIOCTIEOBATEIbHO B 3alIUIIAEMYI0 OT TEPEerpy3KH CeTh; OMMETAIMYecKOi
TUTACTUHKY 8 M3 JIBYX CIIPECCOBAHHBIX METAITMYECKUX IUIACTHH C PA3IUYHBIMH K03 dunmeHramMu
JUHEWHOTO paCIIMpPEHUs; CHCTEMBl pbhIYaroB M MPYXHH; KOHTakToB 6 u 5. Korma uepes
HarpeBaTeIbHbIN 31€MEHT / MPOXOJUT TOK, MPEBbIMAOIINNA HOMUHAIBHBIA TOK JIEKTPOBUTaTeNs,
BBIJICJIIETCSl TaKoe KOJHMYECTBO TeIUla, 4YTO HE3aKpelJIeHHbIM (Ha pHCYHKE JIEBbIM) KOHeI|
OMMETaJUIMYECKON IIACTUHKM M3rubaercs B CTOPOHY MeTayla ¢ MEHBIIMM Ko3(duireHToM
JMHEWHOTO pacIIMpeHus (T.e. OMYCKAeTCs) U BBIBOJWT 3allenky 1 u3 3anerieHus. B 3Tor MOMEHT
MOJT IEHCTBHEM NIPY)KUHBI 3 BEPXHHUI KOHEIl ppryara 2 MoJHUMAETCs, Pa3MBIKaeT KOHTAKTHI 6 U 5,
paspbIBaeT LeNb YNPaBICHUsS MAarHUTHOro myckatens. KHomka 4 ciayXuT s pydHOro BO3Bpara
pBlyara 2 B HCXOJHOE TIOJIOKEHHUE TTocie cpabaTeiBaHus pene. JJisl perynupoBaHusi TOKa yCTaBKU
CIIY’KUT CHEIHaIbHOe YCTPOicTBO 9.

Homunanvnoe nanpssicenue pene Uy, - Hanboblllee U3 HOMMHAIBHBIX HANPSKEHUH ceTeil, B
KOTOPBIX JOIYCKAeTCs MPUMEHSATH JTaHHOE pEIe.

Homunanonouii mox pene l,, - HauOONBIIMI JUIMTENBHBI TOK, KOTOPBIA HE BBI3BIBAET
cpabaTbIBaHuUs pere.

Homunanvnuvii mok nazpesamens |y yarp - HAMOONBIINHI AAUTENBHBINA TOK, IPU KOTOPOM pelie
C JaHHBIM HarpeBareseM He cpadaThIBaeT (7S pejie CO CMEHHBIMU HarpeBaTENSIMHU).

Homunanvuouii mox ycmasxku pene (0ns pene ¢ pecynamopom) lyyerp - HauOoNbIIMiA
JUINTEIBHBIA TOK, KOTOPBIA IpU JAaHHOW HACTpPOWKe pesie He BbI3bIBaeT cpabarbiBaHUs. OOBIUHO
IH.yCT.p = (016'1) IH.p(H.Harp)-

Tox cpabamuviéanus mennoeozo pene |, - HAMMEHBIIUI TOK, IPH KOTOPOM CpabaThIBAeT
terioBoe pene. O0b1uHO lepp = (1,2-1,3) L punarp).

Hns pene ¢ peryastopoM 3HaueHUS |y, U lyuarp COOTBETICTBYIOT HyNEBOMY (CpemHEMY)
MOJIOKEHUIO TOBOJAKA perynaropa (TOKy HyJIeBOH ycraBku). /[l pere co CMEHHBIMH
HarpeBaTesIMM  HOMUHAJIbHBIH TOK peJe paBeH HaumOOJbIIeMy M3 HOMHHAJIBHBIX TOKOB
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HarpeBaresiel, KOTOpble MOTYT ObITh YCTaHOBJICHBI B JAHHOM peJie.
Bb100p annmapaToB 3a1UTHI

[Ipenoxpanutenu Xxyxe, 4eM aBTOMAThl 3alIMIIAIOT YCTAHOBKY OT HEOOJBIINX MEPErpy3okK,
TaKk Kak y HUX orHouieHue | [/l Oonbliee, T.e. HHEPIUOHHOCTH BbIlIe. [Ipu 3TOM U Bpems,

HGO6XOI[I/IMOC JJIA  3aMCHbI IINIaBKHX BCTABOK HW BOCCTAHOBJICHUA IIHUTAaHUA OTKJIIOUEHHOM
YCTaHOBKH, JAOCTAaTOYHO BeIHKO. M3-3a 3TOro mpoucxosaT OoJsblIue MPOCTOM 000PYAOBAHUS, YEM
IIpH UCII0JIb30OBAHHWU aBTOMATOB.

OpHako 1O CpaBHEHUIO C aBTOMaTaMH MPEJOXPAHUTEIH HMEIOT U  HEKOTOpbIe
npeumymiectBa. OHM JemIeBBl, KOHCTPYKTHBHO TIPOCTBI W CpabaThIBAlOT MpPU CBEPXTOKAX
6e3otkazno. [Ipenoxpanutenu nydiie orpaHuurBaioT Oosbiime Toku K3 u obnagator Oosbliei
pa3pbIBHOM CIIOCOOHOCTHIO, U€M YCTAHOBOYHBIC aBTOMATEHI.

ABTOMAaTBI PEKOMEH/IyeTCsl IPUMEHSTh B TEX YCTAHOBKAX, B KOTOPHIX HEOOXOUMO OBICTpOE
BOCCTAHOBJICHUE TUTAaHUSA. ABTOMAThl HUMEIOT 60.]166 yCTOfI‘-IPIBbIC 1 IMTOCTOAHHBIC 3allITUTHBIC
XapaKTePUCTHKHU, 00ECIIEYNBAIOT HA/ICKHOE OTKIIOUYEHUE U CENIEKTUBHYIO 3alIUTYy OT CBEPXTOKOB,
MIO3BOJISIFOT CPABHUTENIBHO TOYHO YCTAaHOBUTH OIPEJIEIEHHbIN TOK cpadaTbiBaHus. OHU y10OHBI B
SKCIUTyaTalluH, HaJIe)KHbBI U 0e301acHbl. BO3MOKHOCTH HEMONIHO(MA3HBIX OTKIIOUEHUHN IIPU 3a1UTE
aBTOMATOM OTCYTCTBYeET. B 3apy0ekHO# pakTHUKE YaCcTO HUCTIOIb3yIOT COBMECTHYIO YCTAaHOBKY
aBTOMATOB M TOKOOTPAHUYUBAIOIIUX MPEAOXPAHUTENECH, a HEKOTOpBIE (PUPMBI 1aXKe BCTPAUBAIOT
TaKue MPeIOXPaHUTENU B KOPITyca aBTOMATOB.

YcrpoiicTBo 3amuTHOr0 oTKJI04YeHust (Y30)

Y30 npeanazHaueHo i 0OecredeHHsl SJIEKTPO- U MOXKAPHOM 0e30MacHOCTH B OBITOBBIX H
IMPOMBIINIJICHHBIX 3JICKTPOYCTAaHOBKAX. M3 Bcex M3BECTHBIX CpCACTB 3alUTBI OT JSJICKTPHUYCCKOIO
Toka Y30 sBiseTcs €IMHCTBEHHBIM YCTPOMCTBOM, OOECIEUMBAIOUIMM 3aIIUTy YelIOBEKa OT
MOpaXEHUs] TOKOM, Ja)K€ B ClIy4ae MPSIMOIr0 INPUKOCHOBEHHMS K TOKOBeIylIMM uyacTsaMm. Y30
MPEeIOTBPAIACT BO3TOPAHHUS U IOXKAPbI, BO3HHUKAIOUIME BCIEICTBUE JUIUTEIHHOTO MPOTEKAHUS
TOKOB YTCUKM M Pa3BUBAKOIIHUXCA K3 HUX TOKOB KOPOTKOI'O 3aMbIKaHMA. Y30 IMPOU3BOAUT
OTKJIFOUEHHE TMOTpeOuTeNel AEKTPUIECKOW PHEPTHH MPH BOSHUKHOBEHHHM B HUX TOKOB YTEUKH,
BEJIMYMHA KOTOPBIX 3HAYUTEIHHO MEHBbIIIE TOKOB KOPOTKOTO 3ambikanus. [lostomy VY30
MpeyNpexaat0T HarpeB MPOBOJHUKOB, 00ECIIEUnBas TAKKE MOXKAPHYIO 0€30MMaCHOCTb.

Hpunamun pgeiicrBusg  Y30. VYCTpoiCTBO 3allUTHOrO  OTKJIKOYEHUS  MPEICTaBIIAET
OBICTPOJICUCTBYIOMUM  BBIKJIIOYATENb, ABTOMATHYECKA  OTKJIIOYAIONIUNA  KOHTPOJIUPYEMYIO
ANEKTPOYCTAHOBKY OT CETH MPH BOSHUKHOBEHHUHU B HEHl TOKA yTeYKH Ha 3eMIto (puc. 7).

Toxk yreuku MOKeT OBITh BBI3BAH IPSMBIM NMPUKOCHOBEHHWEM YEJIOBEKa K TOKOBEAYIIUM
4acTsaM B pe3yJbTaTe MOBPEXJIECHUS WM paspylieHus nzonsuuu. CpadateiBanue Y30 mpoucxoaur
32 CYET HCIONB30BaHHMA DHEPIMM TOKa yTedkH |y, BBI3BIBaIOIIEro  cpabaThIBaHHE
MarHUTORJIEKTPUUECKON 3allEeTKH U MPYKUHHOTO PAaCUEIUTES.

4 T
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Puc. 7. Cxema snexrpoyctaHoBku ¢ Y30:

1, 2 — npsmoii u oOpaTHBI TPOBOIHUKH; 3 — Harpy3ka; 4 — MarHUTHBIA CEpIACYHUK
tpancopmaropa; 5 — BropuyHas 0OMOTKa; 6 — MAarHUTOIIEKTPUYECKAs 3alleNKa; / — MEXaHH3M
pacuenurens; 8 — koHTakTHas cucrtema; Jli, Jlp, JIs — nunelinbie npoBoguuku; N — paGounii u
3alUTHBIA HEHTpaIbHbIN (HYJIEBOM) IPOBOIHHUK

Jlo Tex mop, moka TOK YT€YKH OTCYTCTBYET, T.e. HET Mpo0O0s WM MOBPEKICHUS HU3OJISAILUU
3JEKTPONPUEMHHKA WM HET MPSAMOTro NMPUKOCHOBEHMS YEJIOBEKA K TOKOBEAYIIUM YacTsIM, TOKH B
npsimoM |; 1 obpaTHOM |, MpOBOHMKAX HArpY3KH 3 PaBHBI U HABOJIST B MATHUTHOM CepIeYHUKE 4
tpanchopmaropa Toka Y30 paBHBIC, HO BCTPEYHO HAINPaBJICHHBIE MArHUTHBIC TOTOKU @7 u @, , B
pe3ynbTaTe 4ero TOK BO BTOPUYHONH OOMOTKE 5 paBeH HYIIO U HE BBI3BIBACT CpadaThIBaHUs
YyBCTBUTEIHHOTO 3JIEMEHTA - MAarHUTORJIEKTPUYECKOW 3amenkud 6. [Ipy BO3HUKHOBEHUH TOKa
yTE€UKH, HaNpuUMep MPUKOCHOBEHHUS UeloBeKa K (a3HOMY MPOBOJHUKY, OalaHC TOKOB H
MarHUTHBIX TIOTOKOB HapyllaeTrcs, BO BTOPUYHOW OOMOTKE MoOsiBiIsieTcs TOK HebamaHca |
KOTOPBIM BBI3BIBAET cpabaThIBaHUE 3alIelKu 6, BO3ICHCTBYIOIICH, B CBOIO OYepe/b, HA MEXaHHU3M
pacuenurens 7 U KOHTaKTHYIO cUCTeMy 8. DiekTpomexaHudeckas cucrema Y30 pacCUMThIBACTCS
Ha cpabaTbIBaHUE TMPHU OIpPEEICHHBIX 3HAUEHUSX - «yCcTaBKa» TOKa yreuku. Hambosee mmpoko
npumensitorces Y30 c ycraBkamu 10, 30 u 100 MA.

Y30 ycrnenrHo BBHIMOJTHSAIOT CBOM 3allUTHBIE (DYHKIMHM B CETAX C TIYX03a3eMJICHHOU
HeiTpainbio (puc. 8) U B CeTAX ¢ H30JUPOBAHHOM HelTpanbio (puc. 9).
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R3 R33

Puc. 8. Cxema 37eKTpOYyCTaHOBKH C HYJIEBBIM pabOYMM U 3allUTHBIM
pa3aeIbHBIMU TPOBOIHUKAMH:
J13, JIp, JIs-nunetinbie npoBoaHuky; N-HelTpanbHbIi (HyneBoi) pabounii mpoBogHuK; PE-
3alUTHBIAHYNIEBOM npoBoiHUK; H-Harpyska; R, - pabouee 3azemiienue; Ry, - 3amuTHOE
3azemiieHue; PEN — paGouwnii v 3a1IUTHBINA HYJIEBBIC TPOBOIHUKHN

FEEE= n
- ]]3] ﬁa

v3

U R33

Puc. 9. Cxema 371€KTpOyCTaHOBKHU € U30JIMPOBAHHON HEUTPAIIBIO:
JIy, JIp, JI3 — nuneitHble mpoBoaHUKH; H — Harpyska; R,; — 3aluTHOE 3a3eMIIeHNE

Pexomenoayuu no ucnonvb3o6anuio annapamoe 3auiumal

Amnmapatsl 3alIUThI T0JDKHBI YIOBJIETBOPSTH CAEAYIOIUM TPEOOBAHUSIM.

1. He HarpeBaTbcs CBepX JONMYCTUMOHM Ui HUX TEMIEpaTypbl B YCIOBHUSAX HOPMaJIbHOU
JKCILTyaTaluu.

2. He oTKIIIOYATh 3JIEKTPOYCTAHOBKU MPU KPATKOBPEMEHHBIX Meperpy3kax (IIyCKOBBIE TOKH,
«ITHKH» TOKOB TEXHOJIOTHYECKUX HArPY30K, TOKU MPU CaMO3ayCKe U T.I1.).

JInst yoBIETBOPEHHsI IEPBOTO YCIIOBUS HEOOXOAMMO BBIOMpATh anmapaT 3alUThl TaK, YTOObI
HOMHUHAJBHBIM TOK CaMoOro ammapaTa W IUIaBKOM BCTaBKM MJM paclenuTeneid ObUIM paBHBI
pacueTHOMY TOKY CETH, T.€. Ui IpeAoXpaHUTENen

In.mp
> Ip
In.BC

AJIs1 aBTOMATOB U TCIJIOBBIX PEJIC MAarHUTHBIX HYCKaTeHeﬁ
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I

Ha :_:" f_
IH_BJI.}:LE.TEI.II ?

jrH-plilmm‘grE Ip-:

C y4eToM IpaKkTUUECKOTO OIBITa CICIYET MPUISPKUBATHCS PEKOMEH AL

nist aBTomaToB A3120, A3130, A3140, AII-50 1 1p.  leponm> 1,25 lyaxe;

aist aBToMaToB A3110  leponw> 1,5 lyace

niis aproMaTtoB cepun A3100, AII-50 u Ab-25, A3700 leprenn> 1,251,

JUTSI TETUTOBBIX PeJie MarHUTHBIX ITyCKaTeJIed MPH JETKUX YCIOBHUAX IyCKa AJIEKTPOABUTATEIS
(nmarensHOCTH mycka 10 10 ¢): Lip>  Lusarp = L

JUISL TEIUIOBBIX peJie MAarHUTHBIX MyCKaTeled TMpHU 3aTSHKHBIX ITYCKOBBIX pPEKHMax
snekrpoasurarened  lyp>  lyuarp = (1,05 - 1,2)1,

3nece |, ectp paGoumii TOK B 3amMIAaeMOM ceTH (B CETH, MUTAIOIIEH OauH
3IIEKTPOJBUraTENb, |, = |, rae |, - HOMMHAIBHBIN TOK 3JIEKTPOJABUTATENS).

Koadduumentst 1,25 u 1,5 yanTeiBatoOT HETOYHOCTD B ONPEIEICHUN MaKCUMAIBHOTO
KPaTKOBPEMEHHOTO TOKA JIUHUU |y U PA30POC XapaKTEPUCTHK HIEKTPOMATHUTHBIX paclenuTesneit
aBTOMATOB.

Texuuueckue TpeboBanus Ha mapameTpsbl Y30 npuBeIeHbI B TAOIHUIIE.

Ne i/ [Tapametp Homunanbroe
3HAUYCHUE
1 Hamnpsoxenue Uy, B 220, 380*
2 Yacrora fy, 'l 50
3 Tox Harpy3ku |y, A 16, 25, 40, 63*
4 Otxirovaroruii 1udpepeHnaaIbHbIi TOK (TOK YTEeUKH) 10, 30, 100*
I ., MA
5 Heotxmouaromuit auddepenimanbHbiil TOK | 1 051 4
6 Brutrodaromast 1 oTkirroyaromniasi (KOMMYyTalmOHHAas ) 1500
CImocoOHOCTE Iy, A
7 VY CI0BHBIN TOK KOPOTKOTO 3aMbIKaHUs (TepMUYecKast 10
CTOMKOCTH) MPHU MOCJET0BATEIHLHO BKIIOUCHHOMN TIaBKOU
BCTaBKe 63 A, KA
8 Bpewms oTkitoueHust npyu HOMHUHAJIBHOM U pepeHInaTbHOM 30
TOKE 4, He Ooliee, MC
9 Jlnanason pabouux temneparyp, C -25 °C+40 °C
10 MaKCHMaIbHOE CEYEHHE MOAKII0YAEMBIX [IDOBOIHUKOB, MM 25
11 | Cpoxk ciyx0bl, HE MEHEE:
ANEKTPUIECKUX ITUKIIOB 4000
MEXaHUYECKHUX IIUKIOB 10 000

* B 3aBUCIMOCTH OT MOJIU(UKAIIMH YCTPOHCTBA.

HckimroueHne BO3HMKHOBEHMsI aBapUMHBIX PEKHUMOB  SBJISIETCA  OCHOBHBIM  CPEACTBOM
MIPETOTBPALICHNS] TOSIBIICHUS YIOMSHYTBIX paHee HWCTOYHHMKOB 3aXKUTaHUSA. OTOTO MOYKHO
JOCTUTHYTH!

-MIO/IEPKAHAEM COITPOTHBIICHUSI M30JSIIIMMA TOKOBEAYIIMX YaCTel ASJIEKTPOYCTAHOBOK HE HIKE
BEJIMYMH, perliaMeHTHpoBaHHBIX [1YD (HampuMep, CONPOTUBIICHHE W3OJSIUU KaXIOTO ydacTKa B
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cersx HanpspkenueM 70 1000 B momkHo ObiTh He HUKe 0,5 MOM Ha ¢a3y);

-3aIUTON M30JBILUU OT MEXAHUYECKOI'0, TEIUIOBOIO U arpeCCUBHOIO BO3JEHCTBUI OKPYKAIOLIEH
cpenpl (POKITAAKO# MPOBOOB B TPYOaX; CO3aHMEM TEIUIONPETrPAAUTEIbHBIX SKPAHOB M HAICKHOTO
TEIUIOOTBO/A;

- HCKJTIOUCHHEM TIOBPEKICHHUS M30JIAIMKA OT BUOPAIMH, TPSICKU M [TPU JBUKCHHH);

-ACKJIIOYEHUEM TONaJaHMUs Ha OTKPBITbIE TOKOBEAYIIME YacTU IIOCTOPOHHUX IIPEAMETOB U
OLIMOOYHBIX JIEWCTBUI TP BBHIIOIHEHUH PabOT, CBA3aHHBIX C OOCIY)KMBAaHHEM HIIEKTPOYCTaHOBOK
(ycTpOHCTBOM OrpakICHU ¢ MEXaHUYECKIMU U DJICKTPUUECKIUMU OJIOKUPOBKAMHU );

-CHMMETPUYHOM Harpy3Kkoiu (as;
-UCKJIIOUYEHHEM 00pBIBA HYJIEBOIO ITPOBOJIA;

-CBOEBPEMEHHBIM  YBEIIMYEHUEM MPOIMYCKHOM CHOCOOHOCTH CTAallMOHAPHBIX AJIEKTPUUYECKUX
IIPOBOJIOK;

-CTPOTrUM COOJIIOIGHHEM  KaTeropvil MECT pa3MeIleHHUsl AIIEKTPOOOOPYIOBaHMS, a TaKKe
MHCTPYKLIMH U NPaBWJI  IPU SKCIUTyaTallMHU 3JIEKTPOYCTAHOBOK .

YCTaHOBIEHBI CIEAYIOLIUME KAaTErOpHUM MECT pa3MEeUIeHHs] 3JIEKTPOOOOPYIOBaHUS MpHU
SKCILTyaTallu:
— Ha OTKPBITOM BO3/yX€, IJI€ OHU MOJBEPraroTCs BO3JCHCTBUIO BCEX MPUPOAHBIX (DAKTOPOB;
— TOMEIICHHS, B KOTOPBIX OTCYTCTBYET MpsIMOE BO3JCHCTBHE AaTMOC(PEpPHBIX OCAIAKOB H
COJTHEYHBIX JIy4eil (HaBeChl, MaNaTK U T. 11.);
— 3aKpbITble IOMEIIEHUS C E€CTECTBEHHOM BEHTWJISLUEH 0€3 MCKYCCTBEHHo PEryIupyeMBbIX
KJIIMMaTUYECKHUX YCIOBHH, I/ie KojeOaHus TeMIEpaTyphl U BIaXKHOCTH BO3/lyXa, COJTHEYHOTO CBETA,
BO3/ICHICTBUE M€CKa U MUK MEHbILIE, YEM HA OTKPBITOM BO3/yX€ (HEOTAIJIMBAaEMbIE TOMEILIEHNU );
— TOMEUIEHUsT C  HCKYCCTBEHHO  PEryJupyeMbIMH  KIMMAaTUYECKHUMH  YCIOBHUSIMHU
(IpON3BOACTBEHHBIE IOMEIIECHUSI 3aKPBIThIE OTAIJIMBAEMbIE U BEHTHIINPYEMBIE);
— IIOMEUIEHUsI C IMOBBIIIEHHOW BJIAXXHOCTBIO, B KOTOPBIX BO3MOXHO JUIMTEIBHOE HaXOXKICHUE
BOABl WJIM KOHJEHCHPOBAHHOM BJlark, HAIpUMEp, HEOTAIJIMBa€Mble M HEBEHTUJIUPYEMbIE
MMOMEUIEHUS MTOJ1 3€MJIEH, B TOM YHCII€ IAXThl U MO/IBAJIBI..
OnexkTpooOOpyIoBaHUE [0 YCIOBHUSIM OKpYXAloLled cpeabl MOXET HUMETh CIEAYIoIue
WCIIOJIHEHUS, KOTOPBIE YKa3bIBAIOTCS B NACTIOPTHBIX JTAHHBIX:

JUIsL YMEPEHHOTO KJIMMaTa V1—YV5,
JUIS XOJIOHOTO U yMepeHHoro kiumara XJI1—XIJIS,

YXITI-YXIJIS,
JJIA TPOIUYECKOT0 KIIMMaTa T1—TS5.

DnekTpooOopyaoBaHNE HEOOXOIMMO BHIOUPATh B COOTBETCTBHH C YCJIOBHSIMHU OKPY KaIOIIEH
CpElBl.

OnHako, MOCKOJIBKY KOJIMYECTBO MOKAPOOMACHBIX 3JEKTPOYCTAHOBOK, HAXO/SIIUXCS B
OKCILTyaTaluu, BEJIWKO, a TaKKE B CBA3U C TEM, UTO YHCJIO J'IIO}IGfI, CBA3aHHBIX TEM HJIKM UHBIM
00pa3oM C UX dKCIUTyaTalel 1 He MMEIOIINX He00X0AUMON MTOATOTOBKH, TAK)Ke BETUKO, TOTHOCTHIO
HUCKIIIOYUTD Clydan aBapI/II\/JIHI)IX PEKUMOB B SJICKTPOYCTAHOBKAX HE NPCACTABIIACTCA BO3MOKHBIM. B
CBSI3U C 3TUM BCE HJIEKTPOYCTAHOBKH JIOJKHBI 000pYI0BaThCS 3JEKTPUUECKON U MHOM 3aIUTOH,
KOTOpasi CHIKalia Obl TIOKAPHYIO ONTACHOCTh aBapUHHBIX peXKUMOB. B 001ieM cityyae 3ammra ot
aBapUITHBIX PEKUMOB ITPEIoIaraeT OrpaHuYeHUE TOKA U MPOAOIDKUTEIBHOCTH aBApUIHOTO
PEKIMA H U30JISIIUIO TTOKAPOOITACHBIX IEKTPOYCTAHOBOK M MX TIOKAPOOITACHBIX AJIEMEHTOB OT
TOpIOYEH CpeNBbl.

[NocnemHee obecrieunBaeTCs CrIeUATBFHBIM HCIIOTHEHUEM M Pa3MeIlieHHEM DIIEKTPOYCTaHOBOK.

Jns  3ammThl  OT TOKOB K. 3. M TIEPETPY30K BCE AJIEKTPOYCTAHOBKH OOOPYIYIOTCS
MPEAOXPAHUTEIIAMA U aBTOMAaTUYCCKMMH BBIKITFOYATCIIMU. Hpe)IOXpaHI/ITeJ'H/I MMPUMCHAIOTCA TJIAaBHBIM
0o0pa3oM ISl 3aIIUTHl AIEKTPOYCTAHOBOK OT TOKOB K. 3. 3alUTa OT TEPErPy30K C ITOMOIIBIO
npeaoXpaHuTeaeld BO3MOXKHA MIPU YCJIOBUH, €CIIH 3alIMIIAEMbIE JIEMEHThl YCTAHOBKH OYIyT UMETh
3arac 1o MpoIycKHOH crocoOHOCTH Ha 25% Oosbllle HOMHHAIBHOTO TOKA TUIAaBKUX BCTaBok [11].
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Hanpumep, ecnu peub uaeT o 3alIMTe OT MEPErpy3KU 3JIEKTPUUYECKON MPOBOJKU KBAPTUPHI, TO OHA
o0OecreynBaeTcs, Koraa
1:=0,751 1 on
rne |, — HOMHUHAIBHBIA TOK IUIABKOM BCTaBKH, A; ly;jon — IJIMTENBHO JOMYCTUMBIM TOK uepes3
ANEKTPUUECKYIO MTPOBOJIKY, A.

Br160p npenoxpanuTesneit mpou3BOAUTCS 1O CIASTYIOLUMM TPEM YCIOBUSIM:

a) HOMHMHAIBHBIA TOK IJIABKOM BCTABKH JIOJDKEH OBbITH OOJIBIIE WJIM PaBHBIM PACUCTHOMY TOKY

Harpy3Ku
IB>Ip,
rne |B — HOMUHAIIBHBIN TOK TUIABKOW BCTaBKH, A; Ip — pacyeTHBIN TOK Harpy3Kku, A;
0) TmpemoXpaHHUTENb HE JIOJKCH OTKIIIOYaTh YCTAHOBKY TPH ITYCKOBBIX TOKAaX, CBOMCTBEHHBIX
HOPMAJILHOM AKCIUTyaTaliHy;
B) MPH K. 3. IPEIAOXPAHUTED JIOJDKEH OTKIIIOYATh aBAPHIHHYIO JIMHUIO 32 MUHUMAJIbHOE BPEMSL.
Opnako HEOOXOAMMO YUYUTHIBATh, UTO 3aLUTA OT TOKA K. 3. IOJHOCTHIO HE UCKIIIOYAET MOSIBIICHHE
WCTOYHMKOB 3aKUTaHus. Tak, 3JIEKTPUUECKUE UCKPBI MPHU JIOKATBHBIX K. 3. BO3HUKAIOT MPAKTUUYECKU
BCEr/a, JaXke NP HATMYUU YyBCTBUTEIIBHOM 3aIUTHI.

Hcnonnenusa nekmpuueckux Mawiun no CeneHu 3aujunsl Om 6030l CmEUs OKPYMHcarouiell
cpeowt

[Ton moHATHEM «CTENEHb 3alllUThl 3JIEKTPUUECKUX MAIIMH» IMOJpa3yMeBaeTcs 3allluTa
OOCIIy)KMBAIOIIEr0 IEpPCOHATa OT COMNPHKOCHOBEHHS C TOKOBEAYLIMMM WM BpAIIAIOLIMMUCA
YacTsAMH, HaXOASLMMHCA BHYTPHU MaIlIMH, U 3alllUTa OT MONaJaHus BHYTPb TBEPAbIX, HOCTOPOHHHUX
Ted U BoAabl. [IpUHATBIE HOPMBI 3aIUTHI NEKTPOTEXHUYECKOTO OOOPYAOBAaHUSA, B TOM UHUCIE
AJIEKTPUUYECKUX MalnH, 06asupyrorcs Ha [lyomukamun MOK 529, koropoit cootBerctByer 'OCT
14254-80.

ITo stomy 'OCT OykBeHHO-LIM(POBOE HUCIOJHEHHE COCTOMT M3 JIATUHCKUX OYykB IP u
nByx uugp. IlepBas uudpa xapakrepusyeT cTeneHb 3alIUThl NEPCOHAIA OT CONPUKOCHOBEHUS C
TOKOBEIYIIMMU WM BpAILAIOIIMMUCSA 4YacTAMH, HaXOAAIIMMUCS BHYTPU MAIIMHBI, a TaKxke
CTENEHb 3alUThl CAMON MalIMHBI OT NMONAJAaHUs B HEe TBEPABIX MOCTOPOHHUX TEJ; BTOpas nudpa
— CTEeIEeHb 3aIIUThl OT IPOHUKHOBEHMSI BOIbI BHYTPh MAILIMHBI.

YcTaHOBNIEHHBIE CTAHIAPTOM CTETICHH 3allIUThI PUBEICHBI B Ta0. 1 u 2.

CranpapT AomyckaeT MpH HEOOXOAMMOCTH YKa3bIBaTh C IMOMOIIBIO JOMOJHUTEIbHON
nponucHo OykBbl JaTUHCKOro ajigasuta B TY mian B 'OCT Ha KOHKpETHBIE CEpUU M THUIIBI
MallliH, JIOTOJHUTENbHbIE JaHHble. DTa OyKBa JOJDKHA CleloBaTh 3a Lu(ppaMu B 0003HAYCHUU
CTETIEHU 3alllUThI.

BbykBel S, M 1 W 10J1KHBI HCTI0JIB30BaThCSI TOJIBKO CO CIEAYIOLUIMMH 3HAYEHUSMU:

S — wucneITaHO HAa NPOHWKHOBEHHWE BOJBI, KOTJAa W3Jeiwe He paboraeT (Hampumep,
HETIOJIBMYKHASI MaIlTNHA);
M — wucnplTaHO Ha TPOHMKHOBEHHWE BOJBI, KOrja wu3aenue paboTaer (Hampumep,

BpaIIaromascs MaliiHa);

W (cnenyer cpa3y mocie OykB IP) — u3nenue ¢ TakuM 00O3HAYCHHUEM IpETHA3HAUCHO
JUTSL UCTIONIB30BAHMSI B OCOOBIX KIMMATUYECKUX YCIOBHUSX MPH OCYHIECTBICHUH JTOTIOTHUTEIHHBIX
Mep 3allIUTHI B KOHCTPYKHHI/I n3aciins Ujin HpI/I 3KcnnyaTau1/m.

OTcyTcTBHE JOTMONHUTENBHBIX OYKB O3HAYaeT, YTO W3JENMe COOTBETCTBYET NaHHOM
CTETICHH 3aIUTHl BO BCEX HOPMAIBHBIX YCIOBHSAX PaOOTHI.

Ecmu st m3menust TpeOyercsi ykaszaTh CTENEHb 3allUTHl TOJBKO OJHON HUQPOH, TO
nponymeHHas udpa 3amensercss OykBoit X, Hampumep IPX 5. TOCT 14254-80 ycranaBnuBaet
TaK)Xe W METO/IbI HCITBITAHUH HA COOTBETCTBHE CTETICHH 3aIUTHI.

HpI/IMeHI/ITeJ'IBHO K QJICKTPUYECKMM  MalllMHaM  OOIIYCTUMBIC CTCIICHN  3alIUThI
36



ycranoBieHbl 'OCT 17494-72, cranmapt yuuthiBaeT TpeboBanus Ilydnukammn MOK 34-5 u
SIBJISIETCST oTpaHnYuTENbHBIM 10 oTHOIIeHUI0 K [[OCT 14254-80. lonmyctumbie ganabivM ['OCT st
ANEKTPUYECKUX MAIINH CTENIEHU 3alUTHl PUBEJCHBI B Ta0M. 3.
JI71s1 OTAENBHBIX BUJIOB AIEKTPUYECKUX MAIIIMH JOMYCKAIOTCs cTerenu 3amuThl IP57 u IP58.
Jis OTAENBHBIX BHUIOB AJIEKTPUUYECKUX MAIMH JOIMYycKaloTcs crerneHu 3amuthl IP57 u IP58.
I'OCT 17494-72 He pacnpoCTpaHseTCs Ha SJEKTPUYSCKHE MAIWHBI, TpeIHa3HAYCHHBIC IS
paboTel BO B3PHIBOOIMACHOW Cpelle U B OCOOBIX KJIMMATUYECKUX YCIOBHUSAX (HAIMpHUMeED,
TPONIUYECKUX jpal BO3/ICHCTBUU BIQKHOCTH, UHES,, XUMUYECKHX PEareHTOB, MJIECHEBBIX IPHUOKOB
UT. I.).
Ta6numa 1. CreneHu 3amuThl 00CTYKUBAIOIIETO IEPCOHANIA OT COMPUKOCHOBEHHSI C
TOKOBEAYIIMMHU U BPAILAIOIIUMUCS YaCTAMHU EKTPOTEXHUYECKUX U3JICIUM U OT MONa aHus
TBEPJBIX TEJ BHYTPh KOpITyca

1
udpa CTeneHs 3aIuThl
YCIOBHOTO
0003HaYEeHHs

0 CrielinasibHasi 3aIIUTa OTCYTCTBYET

1 3amura OT NPOHUKHOBEHUS BHYTPh 000J0YKH OOJIBIIIOTO YYaCTKa MOBEPXHOCTH
YENIOBEYCCKOTO Tela, HAIPUMEP PYKH, ¥ OT IPOHUKHOBEHUS TBEP/IBIX TET Pa3MEPOM

cBpimre 50 MM
2 3aimra OT IPOHUKHOBCHUS BHYTPh 000JOYKH MAIbIICB HITH IPEIMETOB JJIMHON HE
6osee 80 MM ¥ OT MPOHUKHOBEHHS TBEPABIX T Pa3MepoM cBbiuie 12 Mm
3 3aiura OT NPOHUKHOBCHHUS BHYTPh 000J0YKH HHCTPYMEHTOB, TPOBOJIOKH H T. 1.

JHaMETPOM HJIM TOJIIMHOHN GoJtee 2,5 MM U OT IPOHUKHOBEHHS TBEPABIX TEJ PaZMepoM
ooiee 1,0 Mmm
4 3amuTa OT MPOHUKHOBEHHS BHYTPh 000JI0YKH MPOBOJIOKH U OT IPOHUKHOBEHHUS
TBEPJBIX TEI pazmMepoM Gosee 1 MM
TIpoHHKHOBEHHE BHYTPh 00OJIOYKH MbUIH HE [IPEA0TBPAILEHO HOITHOCTHI0. OTHAKO

5 IIBUIH HE MOXKET MPOHUKATB B KOJIMYECTBE, JOCTATOYHOM JUIS HapyIICHHs paboThI
U3/eNHs
6 [IpoHNKHOBEHHE MTBUTH MTPEAOTBPAIICHO HOJIHOCTEIO
Tabimuna
Bropas 3'
0003HaYEeHN amura
3alura OTCyTCTBYET
0
3amuTa OT Kamnejb BOAbI: KAIlJIM BOJbI, BEPTHKAJILHO NaJal0LIHe
1 Ha 000J104KY, He JOLKHBI 0Ka3bIBATh BPEIHOT0 BO3/IEiICTBUSA HA H3/1e/Ine
3aiuTa OT Karelb BOJbI MPHU HaKJIOHEe 000109k 10 15°:
2 KAl BOABI, BEPTUKAJIBHO Majalole Ha 000JI04Ky, He JOIKHBI
OKa3bIBaTh BPEIHOTO BO3JICHCTBUSI Ha U3/IeNHs IIPH HAKIIOHE ero 000JI0UKH Ha JTI000i
yroi 10 15° 0THOCHTEIEHO HOPMAJILHOTO MOJIOXKEHUS]
3 3ammra OT 0K T0KAb, TaAaloUINi Ha 000109Ky 1o yriioMm 60° oT BepTHKaIH, He
JIOJDKEH OKa3bIBaTh BPEIHOTO BO3JCHCTBUS Ha U3/IEIHe
4 3ammra oT OpBI3T: BOAa, pa3dphI3ruBacMasl Ha 000JI0YKY B JIFOOOM HAIlpaBIICHUH, HE
JIOJDKHA OKa3bIBATh BPEJHOTO BO3CIHCTBHUS Ha M3/IEIHE
3aiuTa OT BOASHBIX CTPYH: CTPYs BOJbI, BEIOpachiBacMasi B JIF0OOM HalpaBJIeHUH Ha
5 000J104Ky, HE IOJDKHA OKa3blBaTh BPEAHOTO BO3JICHCTBHS Ha H3/IETIUE
3amuTa OT BOJIH BOABL: BOJA NPH BOJIHEHUHU HE JJOJDKHA MONaaaTh BHYTPh 000IOUKH B
6 KOJINYECTBE, IOCTATOYHOM JJIsl TIOBPEXKACHUS H3/ICIHS
3aiuTta Ipy MOrPYKEHUH B BOJY: BOJA HE JODKHA HPOHUKATH B 000/10UKY,
7 MOTPY)KEHHYIO B BOJY,
Ipy ONPEACIICHHBIX YCIOBUAX NABJICHHUSA U BPEMEHU B KOJIMYECTBE, JOCTATOYHOM I
HNOBPCKIACHUA U3ACTINA
3aiura Npy JUTUTEILHOM MOTPYKEHHH B BOJY: U3JEJUS IPHTOIHBI JUIS UTHTEIEHOTO
8 HOTPY)XEHHUS B BOAY IIPH YCIIOBHUSIX, YCTAHOBJICHHBIX H3TOTOBUTENIEM

3J'ICKTpOO60py,[IOBaHI/IH OT nonaaaHvsl BHYTPb BOIbI
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Crenenu
3aUTHI
nepcoHasa oT
COIPHKOCHOBE
HUS U 110
naiaHust
MTOCTOPOHHUX
Ten
CreneHy |3allUThl OT TPOHUKHOBEHUS BOJIbI

P00 PO1

1 P10 P11 P12 P13 - - - - -

2 P20 P21 P22 P23 - - - - -

3 - - - - _

4 P43 P44 ) B

5 . . . - -
P54 P55 P56

Ta6numa 3. CreneHu 3aIUTHI SIEKTPUICCKUX MAIIUH

Buioop snekmpooéopyoosanusn é noxcapoonacHvlx 30Hax

B moskapoomnacHbIX 30HaX JIFOOOTO KJIacca MOTYT MPUMEHSTHCS JIEKTPUICCKIEC MAITUHBI C
Kiaccamu Hamnpsokenus 10 10 kB npu ycnoBuu, 4To UX 000JI0YKH UMEIOT CTETICHb 3aIUTHI 110
I'OCT 17494-72 ne menee yka3anHoit B 1a011.4.[3,4]

B moxkapoomacHbIX 30HaX JIOOOrO Kiacca MOTYT MPUMEHSITHCA AJIEKTPUYECKUE MAIWHBI,
PO TyBa€MbIE YHCTHIM BO3JYXOM C BEHTHJISAILIMEH 110 3aMKHYTOMY WJIM Pa30MKHYTOMY IUKIy. [Ipn
BEHTWISIIIMM TI0 3aMKHYTOMY IHMKJIy B CHCT€ME BEHTUJSIUU JOJKHO OBITH MPEAYyCMOTPEHO
YCTPOMCTBO JIJIsi KOMITCHCAITUH MTOTEPh BO3AyXa M CO3JaHUsI M30BITOYHOTO JIABJICHUS B MalTMHAX H
BO3/TyXOBOJIaX.

JlonycKaeTcsl M3MEHSATh CTENEHb 3allUThl 000JOYKH OT MPOHUKHOBEHHS BOJbI (2-1 1mdpa
0003Ha4YeHHUsI) B 3aBUCUMOCTH OT YCJIIOBUH CPEJIbl, B KOTOPOI MAIlTMHBI YCTaHABIUBAIOTCS.

JIo OCBOGHHS DJICKTPOTPOMBINUICHHOCTHIO KPYIMHBIX CHHXPOHHBIX MAallWH, MAaIHH
MOCTOSIHHOTO TOKAa M CTAaTHYECKHX MPeoO0pa3oBaTeIbHBIX arperatoB B 00OJIOYKE CO CTENEHBIO
3amuthl |1P44 nomyckaeTcss MpuUMEHATH B IMOXKapoomacHbIX 30Hax kiacca [I-Ila mammubl U
arperatsl co CTENEHbIO 3aIuThl 0007104ku He MeHee IP20.

Bo3myx 171t BEHTHIISIIIAY JICKTPHUYSCKUX MAITUH HE JTIOJDKEH COACPkKATh MapOB U MBLTH
TOPIOYHX BemecTB. BEIOpOC 0TpaboTaBIIero Bo3ayxa mpu pa3oMKHYTOM IIUKJIC BEHTUIISIIIVH B
M0’KapOOTIaCHYIO 30HY HE JIOITYCKAeTCsl.
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Tabnu ma Munumanvuovie ()onycmusze cmeneHu saujumol obonouex JJIEKMPUHEeCKUX MAlUUH
6 zasucumocmu om Kjiacca nOQ:‘CdeOI’laCHOﬁ 30Hbl

CTeneHb 3alUThI

110>KapOONacHOM 30HbI
Buj yctaHoBKH M ycs10BHA padoThl

II II-11 | II-1Ta | II-III

CranuoHapHO YCTaHOBJICHHBIE MalluHEL | |P44 | IP54 | IP44 | P44
UCKpAIIME WIM C MCKPSLIUMH YacTAMHU IO *
YCIIOBUSIM PaOOTHI

CTalMOHApPHO YCTaHOBICHHBIC MAlIUHBIL, HE||P44 | P44 | IP44 | P44
UCKpsIe ¥ 0e3 WCKpAMMX dYacTed o
YCIOBUSM PabOTHI

MamHbl ¢ YacTsAMH, HCKPAIUMMH W He||P44 | |P54 | P44 | P44
UCKPAIIUMH IO  YCIOBHAM  paloThl, *
YCTaHOBJICHHBIC Ha Hepe/IBHKHBIX
MeXaHW3Max W YCTAaHOBKaX  (KpaHBl,
Tenb(ephl, SIEKTPOTEICIKKH U T. 11.)

Bompocs! 1u1st caMOKOHTPOIS.

1. Amnmapartsl 3aIUThI, UX Ha3HAUYEHUE, 3aILUTHBIC XapaKTEPUCTHKH,
HOMUHAJIbHBIE ITAPAMETPBHI.

2. [IpenoxpanuTenu, Ha3HaYE€HNE, KOHCTPYKIIMSI, 3aILIUTHBIE
XapaKTEepUCTUKU HOMUHAJIbHBIE TApaMETPbl U KOHCTPYKTUBHBIE OCOOEHHOCTH.

3. ABTOMaTHYECKHE BBIKIKOYATEIN, HA3HAYEHUE, KOHCTPYKLIUS,
3aIUTHBIC XapAKTEPUCTUKNA HOMUHAIBHBIE ITAPAMETPBI U KOHCTPYKTUBHBIE
0COOCHHOCTH.

4. YerpolicTBa  3alIMTHOIO  OTKJIFOYEHMS HA3HA4YE€HHWE, KOHCTPYKIMS,
3alUTHbIE XapaKTePUCTUKH HOMUHAJIbHBIE TapaMeTpbl U KOHCTPYKTUBHbBIE OCOOEHH OCTH.
S. DnekTpuuecKkue JBHUraTelld M amnmaparbl yIOpaBieHHs OOLIero
HaszHaueHus. Knaccudukanus.

6. B3pBIBO3aHII/IHI€HHI)IC OJICKTPOABUTATCIIN U allllapaThbl YIIPABJIICHUW.

7. XapakTepucTUKa  NPUYMH  [OXKApPOOMACHBIX  PEKUMOB U
COCTOSIHUH 3JICKTPOJIBUTATENICH M allllapaToB yIPABICHHS.

8. OOecnieuenne moxapHOW O€30MACHOCTU: BHIOOP  MCIOJIHEHHMS,

coOmofieHre TpeOOBaHMI 1O MOHTaXY M OKCIUIyaTalluM >JIEKTpOJBUTraTesneit
U anmnaparoB ynpasieHus. HopMaTHUBHBIE TOKYMEHTHI..

Jluteparypa
OcHoBHas
1. MpaBuja nmoxkapHoii 6€30MACHOCTH JJisl JHepreTHYeckux mpeanpusituii. P/ 153.-34.0-
03.301-00.(BIIIb 01-02-95*) [Tekct]; (M3nanue TpeThe ¢ W3MEHCHHSIMH U JIOTIOJTHCHHUSIMH)
Mocksa : «M3marensctBo HIT DHAC»,2004.

2. TexHn4yeckmii perJaMeHT 0 TpedOBaHHAX MOKapHO# 0e3omacHocTH [Tekcr]: — Mocksa
: [Ipocmekr, 2013.—112¢. ISBN 978-5-392-10379-9.

3. IIpaBuaa ycrpoiicrBa jekTpoycTanoBok (ITYD), [Teker]: — M.: DHeproarommsiar,
2007. - 675 c.

4. TlocranoBjenue IIpaButenscrBa P® or 25 ampeas 2012r. N390 "O
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NpoTHBONOKApHOM pexxkume’’, [Tekcr]

5. UHCTPYKIUS N0 YCTPOHCTBY MOJTHHE3ANMTHI 31aHUH, COOPYKEHUH U MPOMBINLIEHHbBIX
kommynukammii. CO 153-34.21.122-2003, [Tekcr]: VYT1B.Munsuepro Poccuu or 2003-06-30,
onyosmkoBan LIITTUuTO OPI'POC Ne 2004
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7.TOCT 12.2.020.76. DnexTpoobopynoBaHre B3pHIBO3AMIUIICHHOE.

8. I'OCT 12.1.011-78. Cmecu B3pbIBOOIIACHBIE.

9. HIIb 248-97 «Kabenu u npoBoja snekrpuueckue. [Tokazarenu noxxapHoii
OIMMAaCHOCTH . MeTObl UCTIBITAHUI».

10. IlpaBuia 3amUTHl OT CTATHYECKOTO DJIEKTPUYECTBA B XMMUYECKOH, HEPTEXUMHUECKONU H
HedrenepepadbaThIBarOIIEii TPOMBITILICHHOCTH. — M.: Xumus, 1973.

11. Yepkacos B.H., Illaposap @.U. [ToxapHas npoduIaKTHKa JIEKTPOYCTAHOBOK: YUEOHHK. —
M.: BUIITII MBJI P®, 1987.

12. CnopaBouHoe mocobmue «Knaccudukanus v 00JacTH NMPUMEHEHHS 3JCKTPOYCTAHOBOK B
M0KapOB3PBIBOOIIACHBIX 30HAX .
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Jleknns 4 [MoxapHasi 6e30MaCHOCTH YJIEKTPHYECKOT0 OCBEIIEHHS.

Buowt 31ekmpuueckozo oceeutenusn.

B Hamm qHW MUPOKO HMCMONB3YETCs AICKTPUYCCKOE OCBEIICHUE 3JaHHM, MOMEIICHUN U
COOPY)KCHHMI Pa3IMYHOTO HAa3HAUEHUS, OTKPBHITBIX MPOCTPAHCTB M YIHWI, a TAaKKe pEKIaMHOE
OCBEIICHHE. B MpOM3BOJICTBEHHBIX MOMEIICHUSX KUJIBIX M OOIIECTBEHHBIX 3/IaHUSX, 3PEITUITHBIX
MPEANPUATHIX pa3IndaroT: o0Iee, MeCTHOE, aBapHifHOE U IBaKyallMOHHOE ocBemieHue. Oomee u
MECTHOE OCBEIICHHE NPOSKTUPYIOT W3 pacdeTa BBINIOJHEHUS IPOU3BOJICTBEHHBIX 3aj1ad.
ABapuifHOE OCBEIICHHE IMPEAyCMATPUBACTCS, €CIM Ha MPEANPHUITHH OJHOBPEMEHHO HAXOJUTCS
6onee 50 yenoBek, a ABaKyarmoHHoe ocBenieHne.—. 6osee 100 yemorek

JUJ1s 9IeKTPOOCBEIIECHUS UCTIONB3YIOTCS OCBETHTEILHBIC YCTAHOBKH

OcBeTUTeNbHOIN YCTaHOBKON Ha3bIBAC€TCA 3JIEKTPOYCTAHOBKA, COCTOSINIAS U3 UCTOYHUKA CBETA
BMECTE C apMaTypoil U IMyCKOPETyJIUPYIOIIECH aniapaTypoi.

HcTounuk cBeTa ycTaHaBIMBACTCS B apMaType, MMEIOIIEH IeTaly ero KperyIeHHs U 3alluThl
OT BHEIITHEH CpCAbl, 3allIUTHI I'J1a3 YCJIOBCKA OT IIPAMBIX JIy‘ICfI CBCTaA. COBOKyHHOCTB 3THUX I[CT&HCﬁ
COCTAaBJISIET CBETHIIbHUK. OH TaK)K€ UMEET CPEACTBA KPEIIICHUSI.

Wcroynukamu cBeTa SIBISIOTCS JIAMIIEBI HaKaJluBaHUA, JJFOMHUHCCICHTHBIC JIaMIIbI paSJIHtIHOfI
KOHCTPYKIUH, TYTOBbIE PTYTHBIE UM HATPUEBBIC JIAMIIBIL.

HapaMeTpaMH HCTOYHHKOB CBCTA ABJIAIOTCA HOMHUHAJIbHOC HAIIPSAKCHUC, MOIIIHOCTD, CBETOBOH
MOTOK.

Ho.ucapna;l ORACHOCMb IIEKMPUUHECKUX JIAMN HAKATUBAHUA

HaOonpbirylo mokapHyr OMAacHOCTh HPEACTABISIOT MCTOYHUKH CBETA. JJEKTPUYECKHE JaMIIbI
HakanuBanusi (JIH) oOmiero Ha3HaueHWs Kak MCTOYHMK CBETAa HMMEIOT YPE3BBIYAWHO IIMPOKOE
npuMmeHeHue. [IpuHIUN MONMydyeHUs CBETOBOWM OHHEPIMM B HUX OCHOBaH Ha IPeoOpa3oBaHUU
MOABOAMMOM K HUM 3JIEKTPUYECKOH SHEpruM B TeIUIoBYK0. HarpeBaemoe 371€KTpUYECKUM TOKOM TEJO
Hakana (BoJb(hpaMoBasi CIIMpalib) H3TydaeT CBETOBYIO 3Hepruto. Koadduiment monesuoro seiicteus JIH
HEBBICOK. bonblasi yacTh MOJBOAMMON 3JIEKTPUYECKON SHEPrHU M3ITy4aeTcs B OKPYXKAIOIIYIO Cpeny B
BUJIE TETLIA.

[Toxxapnast onmacHocTh JIH ckianpiBaeTcst U3 IBYyX COCTaBIISIFOIINX

U3 OINACHOCTU 3KMIAaHHUSA TOPIOUYMX MarepuajoB IPHU HECOOJIONEHUH MO0XkKapoOe30MacHOro
paccTosiHUSA 10 UX KOJIO;

U3 OIIACHOCTHU MOSIBJICHMS NPU aBapUUHBIX pexumax B JIH MCTOYHMKOB 3aKUraHus ¢ BBICOKON
3@)KUTaTENbHON CITIOCOOHOCTHIO.

B nepBom ciydae mokapHasi ONMacHOCTb OOYCIIOBJIMBAETCS BBICOKMMM TeMIIEpaTypamMy HarpeBa
kon0. Temneparypa HarpeBa KoJi0 3aBUCUT OT MolHOCTH JIH, OT monoxkeHust Konobl B POCTPAHCTBE U
YHCTOTHI IOBEPXHOCTH KOJIOBI. Tak, ecii MOBEpXHOCTh KOJIO YMCTas, TO B 3aBUCUMOCTH OT MouHocTy JIH
Temrieparypa ee Harpesa gocruraer 80—170°C.

Ecnu xonObl maMt 3arpsi3HEHbI, HAIIPUMEp, pa3IMYHON MPOU3BOJICTBEHHON MbUIBIO (APEBECHOM,
MYYHOM, TPaBSIHOM U T. I1.), TO TEMIIepaTypa HarpeBa MOXKET CYIIECTBEHHO MTOBBICHTHCS

Ha npaktuke noxaper ot JIH Hepeako BO3HUKAIOT B pe3yibTaTe ucnoib3oBanust JIH noBbiieHHOM
MOIIIHOCTH, TOCKOJIbKY BMECTO PEKOMEHIYEMOW 3aBOJOM-M3IOTOBUTENEM MOIIMHOCTH JIAMIIBI JUIS
CBETWJIbHUKA HUCTIONB3YIOT JIH GosbInell MOITHOCTH, TaK Kak I[OKOJIM JIAMIT HAaKaJMBaHUs B JIHAla3oHe
ot 15 Br mo 300 Bt oamHakoBbl. [losTOMYy Hepemku ciydal 3aropaHuisi IIIACTMACCOBBIX TUIA(OHOB.
HanbGonee BbicokHe Temrieparypbl HarpeBa Ha Koji0e pa3BUBAIOTCS B MECTAaX COMPUKOCHOBEHMS €€ C
MaTepHallaMHi ¢ HU3KOW TEIIONPOBOAHOCTBIO.

IIpn onpenenenHblx ycioBusx B JIH BO3HMKAIOT IyroBble pazpsiipl MEXAy JIeKTpoaamu. B
OJTHOM CJydae JYyroBOW pa3ps MOXET BbI3BaThb B3pbIB KOJObI, B JPYroM—: MpOIUIABICHHE €€
YacTULIaMU HUKEJs, O0pa3yIoLIMMUCS B pe3yibTare paciUIaBIeHUs] AYrol 3JeKTpoaoB. B obomx
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Clydasx aBapUiHBIM PEXUM COMPOBOXKAAETCA OOpa3oBaHHMEM M BBIOPOCOM HCTOYHHMKOB 3a’KUTaHUS
(wacTuil HUKENS, PAaCKaICHHOH BOJBb(PAMOBOW CIUPATH M KOHCTPYKTHUBHBIX 3JIEMEHTOB, HArPETHIX IO
BBICOKHUX Temrieparyp). Hanboee mosxapoonacHbIMU SIBJISFOTCS YaCTUIIBI HUKEJIS.

JUis  DJIEKTpUYECKOTO  OCBELIEHUS  MOIYT  IPUMEHATbCA  Ta30paspsiiHblE  JaMIIb
(JIIOMUHECLIEHTHBIE, PTYTHBIE BBICOKOI'O JABJICHUS C MCIPABICHHOM IBETHOCTHIO TUIOB JIPJI,
JIPU, HaTpueBbie, KCEHOHOBBIC). [IpHHIIMIT IEHCTBUS ra30opa3psIHBIX JaMIl OCHOBaH Ha JIYTOBOM
paspsie B Mmapax pPTYTH WM HWHEPTHBIX Ta3oB. Ha3HaueHneM HHEPTHBIX Ta30B SBISETCSA
o0ecrieueHrne HAJAEKHOrO 3aropaHusi JIaMIlbl W yMEHbBIIEHHWE paclblUieHuss KkaTtojgoB. Ha
BHYTPEHHIOIO TTOBEPXHOCTH JIAMITBI HAHOCUTCS CJIOH JTIOMHHO(OpPA, C IENbI0 KOPPEKIUU 1IBETOBOM
TEMIIEPaTyphl JIAMITBI JJIsl JIYYIIETO BOCHPHUATHS IIBETOB. B 0003HauEHMSX JIaMI C YITYYIICHHON
IIBETHOCTBHIO B KOHIIE qo0aBisiercs OykBa L, nanpumep, mammsr JIJILT.

JlocToMHCTBa Tra3opa3psAgHBIX JaMIl B TOM, YTO MOBEPXHOCTb KOJOBI OCTaeTCs XOJIOJHOM,
HeZocTaToK OoJiee ClIOXKHAs MyCKOBasl ammaparypa U 0ojiee HU3Kasi Ha/IeKHOCTh 3a)KUTaHMsI JaMIl
IIPU CHUYKEHUH HAIIPSKEHUSI, YTO OUEHBb YaCTO IPOUCXOUT B UPE3BbIYAMHBIX CUTYALIUSX.

[locxapHast OIAcHOCTb 3JEKTPOOCBELIEHUS JOIOJHUTEIBHO ONPEAEIAETCS OIACHOCTBIO
ANEKTPUYECKON MPOBOJKHU U amapaTypbl yIpaBiIeHUS.

Tpebosanusn K 271eKmpuuecKkoi npoeooke  u annapamype  ynpaeieHus
anexkmpooceewenuem|3,4]

Jlyig muTaHusS CBETHJILHUKOB OOIEr0 OCBEIICHHsS JAOKHO MPUMEHSTHCS HAlpshKEeHUE He
Boiie 380/220 B nepemMeHHOTr0 TOKa MpH 3a3eMJICHHON HelTpanu u He Bbie 220 B nepemeHHOr0
TOKa IIPU U30JIMPOBAHHON HEHTpaIM U MOCTOSHHOTO TOKA.

Jlnist mATaHusT OTAENBHBIX JIAMIT CIIEAYET MPUMEHSTh, KaK MpaBUIIo, HanpspkeHue He Boie 220
B. B nomemienusix 6e3 MOBBIIEHHONW OMACHOCTU YKa3aHHOE HAMpsDKEHUE OMYCKAeTCs JUIs BCeX
CTallMOHAPHBIX CBETUJILHUKOB BHE 3aBUCUMOCTH OT BBICOTHI UX YCTAHOBKHU.

Jns muTaHus crienuaibHBIX JaMil (kceHoHOBbIX, [IPJI, JIPUM, HaTpueBBIX, pacCUMTaHHBIX Ha
Hanpspkenne 380 B) m myckoperynupyrommx anmapatoB ([TPA) ans rasopaspsaHbIX Jamim,
MMEIOIUX CIHEIUAIbHbIE CXEMbl (Hampumep, TpexdasHble, ¢ MOCIeI0BATEIILHBIM COSAMHEHUEM
JIaMIT), IOTYCKaeTcs MUCIob30BaTh HanpspkeHnue Boime 220 B, Ho He Beime 380 B, B Tom uucie
¢baznoe Hampsbkenue cuctembl 660/380 B ¢ 3azemieHHO# HeWTpanbio TpH  COONIOACHHU
CIIEIYIOLIUX YCIOBUM!

1.BBoA B CBETHJIBHUK M MYCKOPETYIUPYIOUIUI anmapar CleAyeT BBIIOIHATh MPOBOJAMH WU
KabeseM ¢ MeTHBIMU KUJIAMH U C U30JIALIMEH, pacCYMTaHHOW Ha HamnpshkeHne He meHee 660 B.

2. JlommxHO obecnednBaThCsl OTHOBPEMEHHOE OTKIIIOUEHHE BCeX (pa3HBIX MPOBOJIOB, BBOJUMBIX
B CBETWJIbHHMK. OTO TpeOOBaHHWE pacHpOCTpaHsSETCsd TakXKe Ha BCe ciydau, Korjga B
MHOTOJIAMITOBBI CBETHJIBHUK C JIaMIIaMH JIFOOBIX THIIOB BBOJASATCS MPOBOJA HECKONBKUX (a3
cucrembl 380/220 B, 3a HCK/IIOYEHHEM CBETHIILHUKOB, YCTaHABIMBAEMBbIX B TOMEIIECHHUSX O€3
MTOBBIIIEHHON OIACHOCTH.

3. B momemnieHusIX ¢ MOBBIMIEHHOW OMAaCHOCTHIO W 0CO00 OIMACHBIX HA CBETWJIBHUKH JOJDKHBI
ObITh HAHECEHbl XOPOIIO pa3IM4YUMbIE OTJIMYUTENIbHbIE 3HAaKM C YKa3aHUEM HPHUMEHSEMOIo
Hanpsokerus («380 By).

4.BBoj1 B CBETUJIBHMK JIBYX HJIU TpeX MPOBOJIOB pa3HbIX (a3 cuctemsl 660/380 B 3anperaercs.

B nomenieHusX ¢ MOBBIIMIEHHON ONAacHOCTBIO M 0CO00 OMAacHBIX IMPH BBICOTE YCTAHOBKU
CBETHJILHUKOB O0O0IIero ocBemieHus ¢ Jamnamu HakanuBanus, JIPJI, JIPU u naTpueBbiMu Haj
MOJIOM, WJIM TUIOMIAJKOM OOCTy)XKMBaHUS MeHee 2,5 M He0OX0IWMO TPUMEHSTh CBETHIIHHHKH,
KOHCTPYKIIUSI KOTOPBIX MCKIIIOYaeT BO3MOXKHOCTh JOCTYIA K JIaMIe 0e3 MPUMEHEHUsI HHCTPYMEHTa
(OTBEpTKH, MIOCKOTYOIIEB, FA€UHOTO WJIM CIIEHHUAIbHOrO KJI0Ya U JIp.), C BBOJAOM B CBETUJIbHUK
MOJIBOJIALIECH D3JIEKTPONPOBOJAKH B METAIMUECKUX Tpydax, METaUIOpyKaBaX WM 3aIIUTHBIX
o0oJiouek Kabenel M 3alUIIEHHBIX MPOBOJOB JIMOO HCIOIb30BaTh JJIsl MUTAHUS CBETHJILHUKOB C
JaMIaMH HaKaJIMBaHUS HaMpsbKeHUe He Bhilne 42 B.

CBeTMJIBHUKHA paboyero OCBEIIEHUS ¥ CBETWIBHMKM aBapUMHOTO OCBEIEHUS B
MIPOU3BO/ICTBEHHBIX M OOILECTBEHHBIX 3JaHUSAX M B 30HaX pabOTHl HAa OTKPBITHIX MPOCTPAHCTBAX
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JOJKHBI TTUTAThCSl OT Pa3HBIX HE3aBHCHMBIX MCTOYHHUKOB. JlomyckaeTcss muTaHue padbodero u
aBapUHOTO OCBELLEHUS BBITIOJIHATh oT pa3HbIX TpaHchopMaTopoB OJTHOM
IBYXTpaHC(HOPMATOPHOM MOACTAHLMU MPHU MUTAHUHM TPaHC(HOPMATOPOB OT PA3HBIX HE3aBUCHUMBIX
WCTOYHHUKOB. B OOIIECTBEHHBIX 3MaHUSX MPU OTCYTCTBHHM HE3aBUCHUMBIX HMCTOYHMKOB IHUTAHUE
CBETHJIbHUKOB aBapUUHOTO OCBEIIEHUSl [OMYCKAETCs OCYLIECTBIATH OT TpaHcopmaTopa, He
HCI0JIb3YEMOTO JUIsl IUTaHUsl PabOYEro OCBELEHUSI.

CBETUIBHUKH HBAaKyallHUOHHOI'O OCBEIIECHHS B IPOU3BOJACTBEHHBIX 3JaHUSAX C €CTECTBEHHBIM
OCBEIIEHUEM, a TaKXKe CBETHJIBHUKHU HBAKYyallHOHHOTO OCBEIICHMSI B OOIECTBEHHBIX M >KUJIBIX
3aHUsAX (HE3aBHCHMO OT HAJIMYMS WM OTCYTCTBUS B HUX €CTECTBEHHOI'O OCBEILEHUS) JOJIKHBI
OBITh MPUCOEAMHEHBI K CETH, HE 3aBHUCSAILICH OT ceTH pabodero OCBEUICHMS, HAYMHAS OT IUTA
MOJICTAaHIIH (paclpeAeuTEIbHOrO MYHKTa OCBEIEHUS ), WIH MIPH HaJUYUU TOJIBKO OJHOIO BBOJA
(B 3maHMe WM B 30HY paOOThI HA OTKPBITOM IIPOCTPAHCTBE), HAUYMHAS OT ATOI'0 BBOJA

CBeTHIIBHUKY 3BAaKYyallMOHHOT'O OCBEIICHHUS B IMPOU3BOJCTBEHHBIX 3aHUSAX 0€3 €CTECTBEHHOTO
OCBEIIEHUS JOJKHBI OBITh MPUCOEIUHEHBI K OTACIbHOMY HE3aBUCUMOMY MCTOYHUKY MUTAHUS WU
aBTOMATUYECKH HA HEro NEPEKIII0YaThCsl, €CIM B HOPMAJIBHOM pEXHUME IUTAaHUE 3BAKYALHOHHOIO
OCBEIIEHUS MPEyCMaTPUBACTCS OT HICTOYHHKA, UCIIOIb3YEMOTO JIJIsl pa00Yero OCBEIIECHUSI.

B npou3BOACTBEHHBIX 3/1aHUAX 0€3 €CTECTBEHHOIO OCBEILEHHUS B IOMEIICHUSAX, I/I€ MOXKET
onHoBpemeHHO HaxomuThcsi 100 u Oonee denoOBEeK, HE3aBHCHUMO OT HaJIM4YUs aBapUHHOTO
OCBELLIEHHUS JOJDKHO IMPEAYCMaTpUBATHCA 3BaKyallMOHHOE OCBELICHHE IO OCHOBHBIM IIPOXOJaM,
MEPEKIII0YaeMOe IpPU MPEKpalleHUH €ro IMUTaHWs Ha HE3aBHUCHUMbIM BHEIIHWN WJIM MECTHBIN
(akkymynsiTopHas Oatapesi, [BUraTeIb-IeHEPATOPHAs YCTAHOBKA) MCTOYHHUK, HE MCIOJIB3YeMbIl B
HOPMaJIbHOM PEXUME JJIs MUTAaHUS paboyero, aBapuiiHOTO M S3BaKyal[MOHHOTO OCBEIICHHUSI.

He nomyckaercsi MCmonb30BaHUE AIIEKTPOCHIIOBBIX CETEH Ui MUTaHHA 00mero pabodero,
aBapUHOTO M HBAKYallMOHHOTO OCBEIEHHUS B MPOU3BOJACTBEHHBIX 3JaHHIX 0€3 eCTECTBEHHOIO
OCBELICHMUS.

CBeToBbIE yKa3aTeau 3BaKyallHOHHBIX WM 3aMIaCHBIX BBIXOJIOB B 3/IaHUSAX JIFOOOTO Ha3HAYCHUS,
CHAa0)XKEHHBbIC aBTOHOMHBIMH MCTOYHHKAMHU MUTAHUS, B HOPMAJIBHOM PEXHUME MOTYT MUTATHCA OT
ceTel JI'o00ro BUIa OCBEIICHHS, HE OTKJII0UAeMbIX BO BpeMsl (DYHKIIMOHUPOBAHUS 3/IAHHSL.

Buvinonnenue u 3auwguma oceemumenvHwix cemeil

A Pa3permiaercs mpokiaaka rpynmnoBbIX JUHUH pabodyero OCBEIIeHNUs COBMECTHO C
TPYIIOBBIMH JIMHUSIMU aBaPUHHOTO U HBAKyallMOHHOTO OCBEIICHHS TPOBOJIaMU U KaOesiMu ¢
M30JIAIIUEH Ha HamnpshDKeHue He Huxke 660 B:

1.B ogHoM kopoOe, HCMONB3yeMOM JUIsl YCTAaHOBKHM CBETHIIBHUKOB C JIFOMHHECIICHTHBIMU
JaMIlaMi, TIPU YCIIOBUH, YTO MCKIIIOYAETCS BO3MOXKHOCTH COMPUKOCHOBEHHUS MPOBOJOB paboyero
OCBEIIIEHMS C MPOBOJAAMH aBaPUITHOTO U 3BAKYallHOHHOTO OCBEIICHHUS.

2.B kopmycax CBETHJIBHUKOB, KOHCTPYKIIHUS KOTOPBIX IPEAyCMaTPUBAET BO3MOKHOCTH
MPOKJIAJAKU MUTAKOUIMX TPOBOJOB, IIPU YCIOBHH, YTO UCKIFOUEHA BO3MOKHOCTh COIPUKOCHOBEHUS
MIPOBOJIOB PabOYEro OCBEIIEHUS C TPOBOJIAMU aBAPUMHOTO U IBAKYAIIMOHHOTO OCBEIICHUSI.

3. IIpu kperieHnH TPOBOAOB WK Kabenel k obmemMy Tpocy. Ilpu 3ToM paccTosiHEE B CBETY
MEXy TPOBOJIaMHU HJIM KaOeasiMu pabodero OCBEIICHUS U MPOBOJAAMH WJIH KaOelsIMH aBapuiHOTO
Y DBaKyallMOHHOTO OCBEIICHHSI TOJDKHO OBITh HE MeHee 20 MM.

[lutanne CBETWJIHPHUKOB pa0odero OCBENIEHUS W aBapUHWHOTO WJIM HBaKyallUOHHOTO
OCBEIIEHUS JIOMYCKAeTCs OCYIIECTBISITh OT Pa3HBIX (a3 OJHOTO OCBETUTEIHHOTO HIMHOMPOBOAA
MIPU YCIIOBUH MOJBOA K ITUHOMPOBOY CAMOCTOSITEIBHBIX JIMHUM MUTAHKS paO0vero OCBEIICHUS U
aBapUIHOTO WJIM 3BaKyallMOHHOTO OCBEILICHMUS.

A 3alIuTa OCBETUTEIBHBIX CETEH JOJDKHA BBITIOHITHCS B COOTBETCTBUU C TPEOOBAHUSIMHU
1. 3.1 ¢ IonoJIHEHUSIMH, TIPUBEICHHBIMU B 6.2.2, 6.2.6, 6.2.7, 6.3.5, 6.4.10 u 6.4.11.[3]

[Ipu BBIOOpE TOKOB ammapaToB 3alIUTHl JTOJDKHBI YUUTHIBATHCS MYCKOBBIE TOKH MOIIHBIX
nmamn HakanmBanus U amn JPJI, JIPU u naTtpueBbIX.

Ammapatsl 3alUTHl CJIEAYET pacrojaraTh MO BO3MOXKHOCTH TPYNNaMH B JOCTYIHBIX IS

43



oOcmyXMBaHUs MecTax. PaccpenoTodyeHHas yCTAHOBKA AamnmaparoB 3allUThl JOMYCKAETCS TpU
MMUTAaHUH OCBEIIEHUS OT PaCIIPEACIUTEIbHBIX MaruCcTpasci.

A YCTaHOBKa MPEJOXPAHUTENCH, aBTOMAaTUUYECKUX BBIKJIIOYATEIEH
Y BBIKJIIOYATEJICH B HYJIEBBIX Pa00YMX MPOBOAHHUKAX 3aIIPEIIacTCs.

BblﬁOp dIeKmMpUUeCKUxX C6emuibHUK06 60 63pbl600ONACHbBIX 30HAX

A Bo B3pbIBOOMACHBIX 30HAaX MOTYT NPUMEHATHCS 3JIEKTPUYECKHE CBETUIIBHUKH IPU
YCJIOBHH, YTO YPOBEHb MX B3PHIBO3ALIUTHI WM CTENEHb 3allMThl COOTBETCTBYIOT Tabu. 1 mnu
SBIISIIOTCSI 00JIee BHICOKUMU.

A B noMenieHunsax ¢ B3pbIBOONACHBIMU 30HAMU JIFOOOTO KJlacca CO CPeIou, JUIsl KOTOPOi

HE MMEETCsl CBETHWJIBHUKOB HEOOXOIUMOIO YPOBHS B3pBIBO3AIIMTHI, JONYCKACTCS BBIIOIHATH
OCBEIICHUE CBETWIBHMKAMHU OOIIEro Ha3zHaueHHs (0e3 CpeACTB B3pBHIBO3AIIMTHI) OIHUM U3
CJIEAYIOIINX CIIOCOOO0B:

a) uepe3 He OTKphIBaroIMecs okHa 0e3 ¢pamyr um ¢GopTOUYEK, CHAPYKU 3IaHUSA, PUYEM IMIPH
OJIMHAPHOM OCTEKJIEHUM OKOH CBETHJIBHUKU JIOJDKHBI MMETh 3aIUTHBIE CTEKJIA WM CTEKJISIHHbIE
KOXKYXH,

0)4yepe3 CreHHaTbHO YCTPOCHHBIC B CTEHE HHINM C JABOMHBIM OCTCKJICHHEM M BEHTUIISALHCH
HUIII C €CTECTBEHHBIM OOYX/IEHUEM HaPYKHBIM BO3TyXOM;

B)uepe3 (DOHapW CIEHHAIBPHOIO TUIA CO CBETWJIbHHKAMH, YCTAHOBJICHHBIMH B IOTOJIKE C
JBOWHBIM OCTEKJICHHEM W BEHTHIIAMEH (OoHApell C eCTeCTBEHHBIM IMOOYXICHHEM HapYKHBIM
BO3YXOM;

r) B KopoOax, MpoayBaeMbIX MO W30BITOYHBIM JIaBJICHHEM YMCTBHIM BO3AYXOM. B Mectax, rae
BO3MOJKHBI TIOJIOMKH CTEKOJ, JJIs 3aCTEKJIEHUS] KOPOOOB ClleyeT MPUMEHATh HEOBIOIIEECs CTEKIIO;
1) C TOMOIIBIO OCBETHTENBHBIX YCTPOWUCTB C IIEJICBBIMU CBETOBOIAMHU.

BblﬁOp IIEKMPUHUECKUX C6EMUTIbBHUKOB 6 NOX)CAPOONACHbBIX 30HAX

== B noxapoonacHbIX 30HaX JIOJKHBI IPUMEHSTHCS CBETHIIbHUKHU, UMEIOIINE CTENEHb 3alIUThI
HE MeHee yKa3aHHOH B TalI. 2.

== KoHCTpyKIIMs CBETHIIBHUKOB ¢ JlamnamMu J[PJI qoipkHa MCKITIOYaTh BBINAJAHUE U3 HUX JIAMIL.
CBeTHWJIILHUKHA C JaMIlaMd HakKaJlMBaHHWsA JOJDKHBI HMMEThb CIUIOIIHOE CHJIMKATHOE CTEKIIO,
samumaromee jJamny. OHU HE JODKHBI UMETh OTpakaTelled M paccerBaresied M3 CropaeMbIX
MaTepuaioB. B moxkapoomnacHbIX 30HaX JFOO0OT0 Kiacca CKIAACKUX MOMEIIEHNUH CBETHIIBHUKH C

JIFOMUHECUEHTHBIMH JIaMIIaMU HE JOJDKHbI UMETh OTpa)kaTelel W pacceuBaTeNell U3 TOpIoUYnxX
MaTepHuasoB.

== JJICKTPONPOBOJKA BHYTPU CBETHJIbHHUKOB C Jiamrnamu HakainuBanus u [IPJI mo mecra
MIPUCOETMHEHHS] BHELITHUX MPOBOJHUKOB JIOJPKHA BBITOJIHATHCS TEPMOCTOMKUMH MPOBOAAMM.

== [lepeHOCHBIE CBETWJIBHHKMA B TIOKapOOIACHBIX 30HAX JIOOOT0 Kiacca JOKHBI HMETh
cTeneHs 3amuThl He MeHee IP54; cTekiIsHHBIN KOJIIaK CBETWJIBHHMKA HO/DKEH OBITH 3aIlUIlEeH
METAJUINYECKOI CEeTKOM.
Tabnuma 1. JlomycTUMBIN YpOBEHB B3PHIBO3AIIUTHI WU CTETIEHD 3alTUTHI AIEKTPUIECKIX
CBETUJIPHUKOB B 3aBUCUMOCTH OT KJIacca B3pbIBOONACHOW 30HBI 110 [TV D
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Ta6muma. 1 YpoBeHb B3pBIBO3ANTUTHI MM CTEMEHB 3aIIUTH CBETUIILHUKOB

Yposenw e3pwisozawumol unu cmenenv 3auumoi
Knace
Cmayuonapmvie c6emunbHUKU
B-1 Bspwisobesonacnoe
B-la, B-I2 Togvluuennou HadexscHocmu npomue 83pulea
B-16 be3 cpeocme e3puvisozawumol. Cmenensv 3auumol
IP53 (wru eviuse)
B-ll Tlosvlutennoti HaoeslcHocmu Nnpomue 63pbleéd
B-lla be3z cpedocms 63pwigozawumol (npu
cobmodenuu mpebosanuii 1.3.63) Cmenenw
sawumot 1P53(unu éviue)
Ilepenocnvie ceemunvruxu
B-1, B-Ia Bspwigobezonacroe
B-16, B-I2 TosviuenHnotl HadexdcHoCcmu NPOmMue8 83pbiéa
B -1l Bspwisobesonacnoe (npu cobniooenuu mpebosarnui
7.3.63)
B-1la Tosviwennotl HaodexcHocmu npomue 83puléa
(npu cobmooenuu mpebosanuti 71.3.63)

Tabnuua 2. MUHUMAaNBHO JOMYCTHUMBbIE CTENEHHU 3aIlIUThl CBETHJILHUKOB B 3aBUCHMOCTH OT
KJ1acca MoKapHOW 30HbI

CTemeHn IAMMHTEL
CECTHIBHHEOE _ L
MOEAPOOTACHOH 30HEI KNacca
HeTodHHEH —— CEETA. II-IIa. a Tamxse
VCTAHABIHBAEMEIE B e ———
CEETHITEHHEAX -1 o |1 PH HATHTHH [1-ITT
OTCOCOB _H
ODImeoDMeHHOH
BEeHTHLIITHHA
JIaMOEl HAKATHEAHHT P53 P53 IP53 P53
Jammer JTPJI IP53 IPs3 P23 IP23
roMHEHESCIEHTHELE o .
’ . 53 53 P23 P23
TAMITEL

Bompocs! 1u1st caMOKOHTpOIS.
45



1. DnexrpoocBemenne. Buawsl ocsemeHust (pabodee, aBapuifHOE W HSBaKYaIlMOHHOE)
U TpeOOBaHMSI K HUM.

2. DIeKTpUYeCKHe CBETHIILHUKH, BUJbI, Ha3HAaYCHHWE U YCTPOHCTBO. CBETHIILHUKU
00111ero Ha3HAYCHUS U B3PBIBO3AIUIIICHHBIC.

3. TlokapHass omacHOCTh DJJIEKTPUYECKHX CBETWJIBHUKOB C JIaMIIaMH HaKaJIMBaHUS
Y JIFOMUHECIIEHTHBIMH JIAMITAMHU.

4. OOecriedyeHne TOXApHOW OE30MACHOCTU: BBIOOP CBETUJIBHHKOB  II0

UCTIOJIHEHUIO,  CcOONIoieHue  TpeOOBaHWMH MO  MOHTaXY M OKCIUIyaTaluu

3JIEKTPOOCBETUTENBHBIX YCTaHOBOK. HOpMaTuBHBIE JOKYMEHTBI

Jluteparypa
OcHoBHas
1. IIpaBujia mo:kapHoii 0€30MACHOCTH VISl IHepreTudeckux npeanpusituii. PJl 153.-34.0-
03.301-00.(BIIITb 01-02-95*) [Tekct]; (M3ganue TpeTbe C M3MCHECHUSMH M JOMOJHCHHUSIMH)
Mocksa : «M3gaTensctBo HI] DHAC»,2004.

2. TexHHYeCKHii perjiaMeHT 0 TPeOOBaHUSX MOKapHOii 6e3omacHocTH [Teker]: — Mocksa
: [Ipocmekt, 2013.—112c¢. ISBN 978-5-392-10379-9.

3. IlpaBuiia ycrpoiicrBa 3jekTpoyctaHoBok (ITYD), [Teker]: — M.: DHeproarommsiar,
2007.-675c.

4. TlocranoBjenue IIpaButenscrBa P® ot 25 ampens 2012r. N390 "O
NPOTHBOMOKAPHOM peskume’’, [Tekcr]

5. MHCTpyKIMS M0 yCTPOIMCTBY MOJIHHE3AIMTHI 31aHMI, COOPYKEHHIl M MPOMBbIILIEHHBIX
kommynukanmii. CO 153-34.21.122-2003, [Tekct]: VYtB.Munsuepro Poccun ot 2003-06-30,
onyonukoBad LIIITUuTO OPT'POC Ne 2004

JlonoaHUTEIbHAS

6. Uepkacor B. H., Kocrapes H. II. IloxxapHass 6e30macHOCTh 3JIEKTPOYCTaHOBOK [Tekct]:
Yuebnuk, - Axkagemus I'TIC MUC Poccun, 1997. — 367 c.

CHulI 3.05.66-85. Dnexrporexuuueckue ycrporcrsa. BHUU mpoekT 35ekTpoMOoHTax.

7.TOCT 12.2.020.76. OnekTpoobopyioBaHHE B3pHIBO3AILUIIIEHHOE.

8. T'OCT 12.1.011-78. Cmecu B3pbIBOOIMACHBIE.

9. HIIb 248-97 «Kabenu n npoBoja snekrpuueckue. [Tokazarenu noxxapHoii
ONMAaCHOCTH . MeTO1bI UCIIBITAHUII».

10. IlpaBuia 3amuUTBl OT CTATHYECKOTO DJIEKTPUYECTBA B XMMUYECKOH, HEPTEXUMHUECKONU U
He(TenepepabdarpiBatoniei npoMplinieHHocTd. — M.: Xumus, 1973.

11. Yepkacos B.H., Illaposap @.U. [ToxkapHas npoduiakTUKa 3JIEKTPOYCTAHOBOK: YUEOHUK. —
M.: BUIITII MB/I P®, 1987.

12. CnpaBounoe nocobue «Kiaccudukauss 1 o01acTH NPUMEHEHUS 3JIEKTPOYCTAHOBOK B
M10’KapOB3PBIBOONIACHBIX 30HAX .

13. Yepkacos B.H. 3anura noxapo- u B3pbIBOONACHBIX 3JaHUI U COOPYKEHHUM OT MOJIHHUH U
CTaTHUYECKOTO 3JekTpudectBa. — M.: Ctpoiuznar, 1993
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Jlexnus 5 3azeMiieHue U 3aHyJIeHHE YJIEKTPOYCTAHOBOK.

Hasﬂalteﬂue, npunuyun delicmeus, oonacmep RPUMEHEHUA 3A3eMIICHUA
3amuTHOE 3a3€MJICHHE 3TO NpeaAHaMEPEHHOC JICKTPUUCCKOC COCAUHCHHUE C 3eMJIe WiIn

€¢ OSKBHBAJICHTOM METAJUIMYECKMX HETOKOBEIYIIMX YacTed, KOTOpPBIE MOTYT OKAa3aThCs IO
HAIpsDKEHUEM BCIICICTBHE 3aMbIKaHHsI Ha KOPIYC M 110 IPYTUM NPUYUHAM (MHIYKTHBHOE BIIMSIHUE
COCETHMX TOKOBEAYIIMX YacTeil, BBIHOC MOTCHIMANA, pa3psil MOJIHUK U T. 11.)[3, 4,10]

DKBUBAJICHTOM 3EMJIH MOXXET OBITh BOJA PEKH WM MOpsi, KAMCHHBIH yroJib B KaphepHOM
3aJleraHud W T. 1. Ha3HadyeHue 3alMTHOTO 3a3eMIICHUS — YCTPAHEHHE OIACHOCTH MOPaXKCHUSI
TOKOM B Cily4ae NPHKOCHOBEHHS K KOPIYCY OSJIEKTPOYCTAHOBKHM M JPYTHM HETOKOBEIYIIUM
METaJUTMYECKUM YacTsIM, OKa3aBIIMMCSI [10]] HAIIPSDKCHUEM BCIICACTBHE 3aMBIKAHUS HA KOPITYC U T10
APYrUM MPHYUHAM.

3alUTHOE 3a3eMIICHHE CIIEIyeT OTIMYaTh OT JAPYIHX BHIOB 3a3eMIICHHS, HalpUMeD,
pabouero 3a3eMiICHHS ¥ 3a3EMJICHUS] MOJHUE3AUTHL.

Pabouee 3a3emiieHMe — TpEJIHAMEPCHHOE COCIMHEHUE C 3EMIICH OTIACNBHBIX TOYEK
JNMEKTPUYECKON I[CMH, HAMPUMEP HEUTPAIBHBIX TOYEK OOMOTOK T'€HEpPaTrOpOB, CHIIOBBIX H
U3MEPUTEIIBHBIX  TpaHC(HOPMATOPOB,  JYroracsiyx amnmaparoB, pEaKTOPOB  IMOINEPEYHOM
KOMIICHCAIIMK B JAIBHUX JIMHHUAX DJICKTPOIEPEIaun, a Takke (a3pl MPH UCIOIB30BAHUN 3EMIIU B
KadecTBe ()a3HOro WM o0OpaTHOro npoBoja. Pabouee 3a3eMiieHHE IMPEIHA3HAYCHO IS
obecrieueHus HajyieKaield paboThl 3JEKTPOYCTAHOBKYA B HOPMAJIBHBIX HJIM aBAPUHHBIX YCIOBHSX
U OCYLICCTBIISICTCS HEMOCPEACTBEHHO (T. €. MyTeM COCIMHEHHUS MPOBOJHHKOM 3a3eMIISIeMBbIX
JacTeil ¢ 3a3eMIIUTENIeM) WM uepe3 CIelUalbHbIC ammaparbl — MPOOMBHBIC MPEIOXPAHUTEINH,
pa3psiHuKH, pe3ucTopbl u T. 11.[10,11]

3a3zeMJICHUE MOJIHHE3aIIUThI npeHaAMEPEHHOE COCIMHCHUE c 3emiieit
MOJIHUCTIPUEMHHUKOB U Pa3psAHUKOB B [EJSIX OTBOJA OT HUX TOKOB MOJIHHH B 3E€MJIIO.

[puHIMN ACHCTBHS 3alIMTHOTO 3a3€MJICHUSI — CHIDKCHHE 10 Oe30MacHBIX 3HAYCHHI
HAMpsOKEHUH TMPUKOCHOBCHUS W MIara, OOYCIOBJICHHBIX 3aMBIKAHHEM Ha KOPIYC W IPYTHMH
OpUYMHAMA. DTO JOCTUTACTCs TMYTeM YMEHbBIICHHS IMOTCHIMAla 3a3eMJICHHOrO 00O0pYIOBaHUS
(YMCHBIIIEHHEM COMPOTHUBIICHUS 3a3CMIIATENsI), & TAKKe ITYTeM BBIPABHUBAHUS TTOTCHIIMATIOB
OCHOBaHHMs, Ha KOTOPOM CTOMT YEJIOBEK, U 3a3eMJICHHOTO 000pyaoBaHus (TIOABEMOM MOTEHIIMANIA
OCHOBaHHS, Ha KOTOPOM CTOHMT 4YEJOBEK, 10 3HAYeHHs, OJM3KOro K 3HAUCHHIO MOTEHIMAJIa
3a3eMJIeHHOTO obopymoBanus)[11].

PaccmorpuMm nBa ciydas. Kopryc a5eKTpOycTaHOBKHM He 3a3eMiieH. B 3ToMm ciiydae
NPUKOCHOBEHHE K KOPITYCY DJICKTPOYCTAHOBKU TAK)XKe OMACHO, KaK U MPHUKOCHOBEHHE K (ha3HOMY
MPOBOY CETH.

Kopmyc anektpoyctaHoBku 3azemiieH (puc.l) . B aToM ciydae HampsbKeHHE Kopiryca
AIIEKTPOYCTAHOBKH OTHOCHTEIIFHO 3€MITH YMECHBIIIUTCS M CTAHET PABHBIM:

U, = LR,

HampsbkeHre NPUKOCHOBEHHUSI M TOK 4Yepe3 Telo 4YeloBeKa B JTOM Clydae OyIayT
oTpeAensaThCs o hopmynam:

Un=LRa;
rae oj- KO3QGUIHEHT HAPSHKEHHE TPUKOCHOBCHHUSL.
Ih: I3Rai/(Rh)

VYMeHbIIas 3HAuYeHWE COMPOTHBICHUS 3a3€MIIUTENS PACTCKAHUIO TOKa MOYHO

YMEHbBIIUTh HAMPSHKEHHE KOPIyca 3JEKTPOYCTAHOBKE OTHOCHTENLHO 3E€MIIH, B pPe3yibTare 4ero
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YMCHBIIAIOTCS HAIPSIXKCHNUEC IPUKOCHOBCHHA M TOK Y€PE3 TCIIO YCIIOBCKA.

3azemsenue Oyner 3¢pPeKTUBHBIM JIMIIb B TOM CIIydae, €ClId TOK 3aMbIKaHUs Ha 3eMIIio |3
MPAKTUYECKH HE YBEIMYMBACTCS C YMEHBLICHHEM CONPOTHBICHHS 3a3eMiuTeNs. Takoe ycioBue
BBIMOJIHSCTCS B CETSAX C M30JAMpPOBaHHOM HelTpanbio (Tuma IT) Hanpsbkenuem a0 1 kB, Tak kak B

HHUX TOK 3aMbIKaHHA Ha 3€MJIF0O B OCHOBHOM OIIPEACIACTCA COIIPOTHBICHUEM HM30JIAIUU ITPOBOAOB
OTHOCHUTECIIBHO 3€MJIM, KOTOPOC 3HAYHUTECIIbHO Ooublle COIIPOTUBJICHUA 3a3€EMIINTEIIA (pI/IC 1)

333
HH
HH

[ ] E

7 i

e

LS. (S —

= =

Puc.1. Cxema ceTd ¢ W30JUpOBaHHON HeWTpanbio (Tuma IT) ¥ 3alUTHBIM 3a3eMJICHHEM
ANEKTPOYCTAHOBKHU

B cersx mepeMEeHHOro TOKa ¢ 3a3eMJICHHOW HEUTpalibio HampsbkeHuem 10 1 kB 3ammTHOE

3a3eMJICHHC B KQ4eCTBE OCHOBHOW 3aIIUTHI OT MOPAKCHHSI AICKTPHUSCKUM TOKOM IPU KOCBEHHOM
MIPUKOCHOBEHUH HE MPUMEHSETCS, T.K. OHO He ddekTuBHO (puc.2).

Puc.2. Cxema cetu ¢ 3a3eMJIICHHOU HeﬁTpaan " 3alllUTHBIM 3a3€CMJICHUCM HOTpC6I/ITCH$I
QJICKTPOIHCPIUH.

O06nacTh MPUMEHEHUS 3aIUTHOTO 3a3E€MJICHUS:

48



. 3IICKTPOYCTAHOBKH HampspkeHreM 10 1 kB B TpexdasHBIX TPEXMPOBOIHBIX CETIX
MIEPEMEHHOT'0 TOKa C U30JIMPOBAaHHON HeWTpasbio (cucrema IT);

* JJICKTPOYCTAaHOBKM HampspkeHueM a0 1 kB B oaHO(MA3HBIX NBYXMPOBOTHBIX CETSIX
MIEPEMEHHOTO TOKA U30JMPOBAHHBIX OT 3€MJIH;

* JJIGKTPOYCTAHOBKH HampspkeHueM 110 1 kB B IBYXIPOBOJHBIX CETSX IMOCTOSIHHOTO TOKa
C M30JIMPOBAHHOM CpeIHEH TOYKOM 0OMOTOK MCTOYHHKA TOKa (cuctema IT);

. AJIEKTPOYCTAHOBKH B CETSAX HAIPsDKEHHEM BbIle 1 kKB mepeMeHHOro U mocToOsIHHOTO
TOKa C JIIOOBIM,  PEXMMOM HEHTPAIH WX CPEJHEH TOYKH OOMOTOK UCTOYHUKOB TOKA.

THIIBI 323eMIISIONTHX YCTpOﬁCTB. 3a3eMIAIOIIIM YCTpOﬁCTBOM Ha3bIBACTCs COBOKYITHOCTH
3a3€MJIMTCIIA M 3a3€MJIIIOINKX ITPOBOJHHKOB.

B 3aBmcumoctn OT MecTa pasME€IICHUA 3a3€MIIMTEIA OTHOCHUTCIBHO 3a3€MJIIEMOI0
O60py,I[OBaHI/I$I pas3iinvyaroT JABa THUIIA 3a3€EMIIAOIINX YCTpOfICTBZ BBIHOCHOC 1 KOHTYPHOC€.

BbiHOCHOE 3a3emisitolee YCTPOMCTBO (pUC. 3) XapaKTepU3yeTcs TeM, YTO 3a3eMIIMTEIIb

BBIHCCCH 3a IIPCAC/bl ILUIOIMAAKH, Ha KOTOpOfI pasMCIICHO 3a3€MJIsICMOC O60py,Z[OBaHI/IC, U1
COCpCAOTOUCH Ha HGKOTOpOﬁ YacTH dTOM 10 aaKH. HOSTOMY BBIHOCHOC 3a3CMJIAIOLICC
YCTpOﬁCTBO Ha3bIBAIOT TAKXKE COCPCAOTOUYCHHBIM

FF P [
Ld L L3

(T

Puc.3. BeiHocHOe 3a3emMisitoliee yCTpoiCcTBO

Cy1iecTBEHHbBIM HEIOCTaTOK BBIHOCHOTO 3a3€MIISIIOIIETO YCTPOMCTBa - OTJAJIEHHOCTH
3a3eMJIMTENS] OT 3alUIIaeMoro OOOpYAOBaHUS; BCIEACTBHE 4Yero Ha BCEeH WM Ha YacTU
3alMIaeMoil  TeppuTopur  Koddduiuent mnpukocHoBeHus CCMN. Tlostomy 3azemsistromne
yCTPOWCTBA ATOTO TUIIA TPUMEHSFOTCS JIMIITb TIPU MaJbIX TOKAX 3aMbIKAHUS Ha 3€MITIO, B YaCTHOCTH
B ycraHoBkax g0 1000 B, rae moTeHmman 3a3eMiuTeNls HE MPEBBIIIACT 3HAUEHHUS JOMYCTHMOTO
HanpspKeHus MPUKocHOBeHUs C/ o (€ yueTom Kodddurmenta

HaIpsOKEHUsT TPUKOCHOBEHHS, YUMTHIBAIOIIETO MAJCHUE HAMPSHKEHUS] B COMPOTHBICHUH
pacTeKaHUIO0 OCHOBAHUS, HA KOTOPOM CTOMT YEJIOBEK, ay):

-l.‘|1',=.f,-"',‘_~'|{r—.

rae | - Tok, cTekaroumii B 3eMITI0 Yepe3 3a3eMIISIONIee YCTPOUCTBO; I; - COMPOTUBIICHHE
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pacTeKkaHuIO TOKA 3a3eMJISFOIIETO YCTPOUCTBA.

Kpome Toro, npu GoJbIIOM pacCTOSHUM A0 3a3€MIIMTENS MOXKET 3HAaYMTEIbHO BO3PACTH
COIIPOTHBIICHUE 3a3¢MILIIOILEIO YCTPOMCTBA B IIEJIIOM 3a CYET COINPOTHBIICHUS 3a3E€MIIAIOLIETO
IIPOBOJHMKA.JIOCTOMHCTBOM, BBIHOCHOTO 3a3€MIIAIOLIETO YCTPOWCTBA SBIIETCS BO3MOKHOCTH
BbIOOpa MecTa pa3MEIICHUs AJIEKTPOJOB 3a3eMIIUTENS] C HaUMEHBIINM CONPOTHUBICHUEM TPYHTA
(cBIpOii, TIIMHKUCTBIN, B HU3MHAX U T. 11.). HE0OX0AMMOCTh B YCTPONCTBE BHIHOCHOTO 3a3EMJICHHUSI
MO’KET BO3HUKHYTb B CIEAYIOIIUX CIydasiX:

* IPU HEBO3MOXXHOCTH [0 KAaKUM-THOO TPUYMHAM pa3MECTUTh 3a3€MIIUTENb Ha
3allMIIAEMON TEPPUTOPUH;

* [IpY BBICOKOM CONPOTHUBICHMM 3€MJIM HA JIAHHOW TEpPUTOPUM (HAIpuMep, MeCUYaHbIH
WIA CKAJUCTBIM TPYHT) M HAJIMYUU BHE 3TOH TEPPUTOPHUM MECT CO 3HAUYUTENIBHO JIydlled
IIPOBOJIUMOCTBIO 3E€MIIH;

* NP paccpelOTOUEHHOM pAacIlOJIOKEHUH 3a3eMJIIEMOro 00OpyAoBaHMs (Hampumep, B
TOPHBIX BBIPAOOTKAX) U T. II.

KonTtypHoe 3a3emiisitoniee yCTPOUCTBO (puc. 4.) XapaKTepU3yercsl TEeM, YTO JIICKTPOJIbI

€ro 3a3CMJIMTCIIAI pa3MCHIAKOTCA IO KOHTYPY (nepHMepr) IIOIMAaAKH, Ha KOTOpOﬁ HaxXoOdUuTCA
3a3EMJIIEMOC O60py,I[OBaHI/IC, a TaKKC BHYTPU 3TOM maomaaku. Yacro QJICKTPOAbLI paCpCaACIAI0TCA
Ha IUIOIIAaJAKE IO BO3MOKHOCTU PABHOMCPHO, U MO3TOMY KOHTYPHOC 3a3CMIISIOIICC yCTpOﬁCTBO
HAa3bIBACTCA TAKIKC PACIIPCACICHHBIM.

- >
b

L e e e e e T T

Puc. 4. KonTypHOe 3a3eMiistolee yCTpOHCTBO

BeszomacHoCTh ipu pactpeIeIeHHOM 3a3eMIISIOIIEM YCTPOWCTBE MOXKET OBITh oOecredeHa
HE TOJIBKO YMEHBIICHHEM MOTEHUHMANA 3a3€MJIUTENIS,, HO W BBIPABHUBAaHHWEM IIOTCHIIMAJIOB Ha
3aIAIIAEMON  TEPPUTOPHHM 10 TaKUX 3HAYCHHWH, 4YTOOBI MaKCUMAaJbHBIE HaIPSKEHUS
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IIPUKOCHOBEHUsT M 1Iara HE IMPEBbIIATM JOMYCTUMBIX. OTO JIOCTMIaeTcsi 3a CYeT
COOTBETCTBYIOILIETO pa3MENICHUsI OTMHOYHBIX 3a3€MJIUTENEN Ha 3alIUIIAEMON TEPPUTOPHUH.
Hasnauenue, npunyun oeiicmeus, 001acms NPUMEHEHUS 3AHYNeHUA

3aHyJEHUE - 3TO NMPEJHAMEPEHHOE ANEKTPUUYECKOE COEAMHEHUE OTKPBITHIX MPOBOISIINX
4acTeH DJIEKTPOYCTAHOBOK C TIJIyX03a3¢MJICHHOM HEWTpPaJIbHOM TOYKOM TEHeparopa Wi
TpaHchopmaropa B CETAX Tpex(a3HOro TOKAa, C TIyX03a3eMJICHHBIM BBIBOJOM HMCTOYHHKA
0HO(A3HOTO TOKA, C 3a3eMJICHHOW TOYKOW MCTOUYHHMKA B CETAX IMOCTOSHHOTO TOKA, BBIMTOJIHSAEMOE
B LIEJISIX AJIEKTPOOE30MaCHOCTH.

Jns coeauHEHMs] OTKPBITHIX MPOBOASAIIMX YacTel NOTPEOUTENS AIEKTPOIHEPIHH C
[JIyX03a3€MJICHHOM HEUTPAJIbHOM TOYKOW MCTOYHMKA MCIOJIB3YETCS HYJIEBOW 3alMTHBIN

IIPOBOJIHUK.
HynesbiM 3amutHbiM poBoaHuKkoM (PE - mpoBomnuk B cucteme TN - S) HasbiBaeTcs

NPOBOJTHHK, COCIUHSIOIIMI  3aHy/IsseMble YacTH (OTKPBITBIE MPOBOMSINME YAacTH) C
TJIyX03a3eMJICHHOH HEWTpalbHOW TOYKOM MCTOYHMKA TMHUTAaHHUS Tpex(a3HOTO TOKa WM C
3a3€MJIEHHBIM BBIBOJIOM HCTOYHMKA MHUTAHHUA OJHO(A3HOIO TOKa, WIM C 3a3€MJIEHHOM cpenHei
TOYKOW MCTOYHUKA MUTAHUSI B CETAX MOCTOSIHHOI'O TOKA.

HyneBo# 3amuTHBIA NPOBOJHHUK CIIEAYET OTIMYaTh OT HynaeBoro pabouero u PEN -

npoBoaHuKOB. HyneBoi pabounii nmpoBogauuk (N - npoBoanuk B cucreme TN - S) - mpoBOJHUK B
3JIEKTPOYCTAaHOBKAX HampsbkeHueM 10 1 kB, npenHa3HaueHHBIN Ul TUTaHUS 3JIEKTPOIPUEMHUKOB
COEMHEHHBI C TIIyX03a3eMJICHHON HEHTpalbHOM TOUYKOM reHeparopa WM TpaHchopmaTtopa B
ceTax Tpex(asHOTO TOKa, € TIyX03a3eMJICHHBIM BBIBOJIOM HCTOYHHMKA OJHO(A3ZHOIO TOKAa, C
IJIyX03a3€MJICHHON TOYKOW HMCTOYHHKA B CeTsX HOCTossHHOro Ttoka. Cosmermenusiii (PEN -
npoBoaHUK B cucteme TN- C) Hy/ieBo 3alllUTHBIN U HYJIEBOW pabo4YHii MPOBOAHUK - IPOBOJHHUK B
AJIEKTPOYCTAHOBKAX HampspkeHneM 10 1 kB, coBMemarommii (GyHKIHUU HYJIEBOTO 3aIUTHOTO U
HYJIEBOro pabo4ero NpoBOIHUKA.

3aHysneHrne HeoOX0IUMO JJisl 00€CIIEYeHHsI 3aIUThI OT MOPAXKEHUS JIEKTPUUECKHM TOKOM
IIpY KOCBEHHOM MPUKOCHOBEHHUH 3a CUET CHUKEHHS HAIPSDKEHUSI KOpIyca OTHOCUTEIBHO 3€MIIM U
OBICTPOTO OTKIIIOYEHHUS DIIEKTPOYCTAHOBKHU OT CETH.

OO6nacTb NpUMEHEHUS 3aHYJICHUS:

* DJIEKTPOYCTAaHOBKHU HampsbkeHueM 0 1 kB B TpexdasHbIX ceTsx MepeMEeHHOIo TOKa C
3a3eMiIeHHO# HelTpanbio (cucrema TN - S; 06srunO 310 cetn 220/127, 380/220, 660/380 B);

* 3JIEKTPOYCTAaHOBKU HampsbkeHueM 10 1 kB B ogHO(a3HBIX CeTSX NEepEeMEHHOTo TOKa C
3a3€MJIEHHBIM BBIBOJIOM,;

* DJIEKTPOYCTAaHOBKHU HampsbkeHueM 10 | kB B ceTsiX MOCTOSIHHOrO TOKa ¢ 3a3€MJIEHHOMN
CpeaHel TOYKOW HCTOYHHKA.

[MpyHipm nevictBus 3anynenus. [Ipu 3aMpikaHuu $pa3HOTO MPOBO/IA HA 3aIlyJIEHHBIN KOopIyc
aseKTpornoTpeduTens (puc. 5) obpasyercs 1enb Toka 0JHO()Aa3HOTO KOPOTKOTO 3aMBIKAHHS (TO €CTh
3aMbIKaHUA MEXy (Da3HBIM U HYJEBBIM 3aLIUTHBIM ITPOBOJHUKAMH). TOK 0AHO(pA3HOTO KOPOTKOTO
3aMbIKaHMs BBI3BIBACT CpabaThIBAaHHME MaKCHUMAaJbHOW TOKOBOW 3aIllUTHl, B pPE3ylbTaTe 4Yero
IIPOUCXOJUT OTKJIIOUEHUE MOBPEXKACHHOMN 3JIEKTPOYCTAaHOBKHU OT nuTaroueii cetu. Kpome toro, 10
cpabaThlBaHUs MAaKCHUMaJbHONH TOKOBOM 3alUTHl MPOUCXOMUT CHIDKEHHE  HaNpsOKEHUs
MOBPEXKIEHHOT'O KOPIyca OTHOCUTEIBHO 3€MJIU, YTO CBSA3aHO C 3allUTHBIM JIEHCTBUEM MTOBTOPHOTO
3a3eMJIEHHS HYJIEBOTO 3alllUTHOTO MPOBOJHUKA U MepepaclpeesieHueM HaNpsKeHUN B CETH NP
MIPOTEKAHUN TOKA KOPOTKOT'O 3aMbIKaHUA.
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Puc. 5 IlpunnunuansHas cxema 3anyneHus B cucteme TN - S

1 - Kopmyc 3JIEKTPOYCTaHOBKH  (RJICKTPOJBHUraTeib, TpaHCPoOpMaTop W T. IL); 2 -
anmnapatsl 3amuThl oT TokoB K3 (mpemoxpaHurtenu): rp — CONPOTUBICHUE 3a3€MJICHUS HEUTpaiu
OOMOTKHM HMCTOYHHKA TOKa; I; - CONPOTHUBJIICHHWE TOBTOPHOTO 3a3€MJICHHS HYJIEBOTO 3aIIUTHOTO
npoBoaHuKa; | - Tok K3; I - yacTs Toka

K3, mporekaromiero yepe3 HyNeBOM  3alllUTHBIA MPOBOJIHUK; |, yacTb Toka K3,
IIPOTEKAIOILEr0 Yepe3 3eMIII0 - KOPIIYC AJIEKTPOYCTAaHOBKH (2JIEKTPOJBUIATEINb, TPaHC(HOPMATOP U
T. I.); 2  anmapathl 3anmThl OT TOKOB K3 (mpemoxpanutenu): Ry cOMpoTHBICHUE 3a3eMIICHHUS
HEUTpaTu OOMOTKM HCTOYHHKA TOKAa; [; -CONPOTHUBIIEHUE IOBTOPHOTO 3a3€MJIEHHS HYJIEBOTO
3alIUTHOTO MpOBOJHMKA: l; — Tok K3; Iy - uwacte Toka K3, mpotekaromiero uepe3 HyleBOil
3alUTHBIA TpoBOAHUK; |, -yactb Toka K3, mnpoTekatomero dyepes 3eMil0. - KOPILYC
ANEKTPOYCTAHOBKH (3JICKTPOIBHraTellb, TPAHCHOPMATOP U T. I.);

CrnenoBartenbHO, 3aHyJI€HHE 00€CIEUNBACT 3aLIUTY OT MOPAXKEHUS FITEKTPUUIECKUM TOKOM
IIpY 3aMBIKAHMM Ha KOPIIYC 3a CYET OrPAHUYECHMS BPEMEHM IIPOXOXKACHHS TOKA 4Yepe3 Telo
YEJIOBEKa U 33 CYET CHUXKECHUS HAIIPSHKEHUSA IPUKOCHOBEHUS.

B kauecTBe MakcHManbHOM TOKOBOHM 3alUThHI, 00ECIIEUMBAIOLIEH OBICTPOE OTKIIOYEHHE
JJIEKTPOYCTAHOBKM B ABApPUHHOM pEXUME MOTYT HCIIOJIb30BATHCS IIJIABKUE IPEJOXPAHUTENN W
ABTOMATUYECKUE BBIKJIIOYATEIIN, YCTAHABIMBAEMbIE I 3aIIUThl OT TOKOB KOPOTKOIO 3aMbIKaHUS,
MarHuTHBIE IIYCKAaTe€IM CO BCTPOCHHOW TEIUIOBOW 3allUTOM, KOHTAKTOPbI B COYETAHHH C
TEIJIOBBIMHU peJie, OCYILECTBISIOUIUE 3alllUTy OT Ieperpy3Kd, aBTOMaThl ¢ KOMOWHHPOBAHHBIMU
pacUenuTens M UM, OCYLIECTBIAIOIINE 3alUTy OJHOBPEMEHHO OT TOKOB KOPOTKOI'O 3aMbIKaHUS U
MEepPErpy3KH U JIp.

Ha3naueHnue OTAENbHBIX JIEMEHTOB CXeMbI 3aHyneHus. M3 puc 5 BUAHO, YTO IS CXEMBbI
3aHyJACHUS HEOOXOIUMBl HYJICBOW 3allMTHBIA MPOBOJHHUK, TJyXO€ 3a3eMIIeHHEe HeWTpaau
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HUCTOYHHUKA TOKA U ITIOBTOPHOC 3a3€MJICHHUEC HYJICBOI'O 3alllUTHOT'O IMMPOBOJHUKA.

PaCCMOTpI/IM Ha3Ha4YCHUC OTUX 9JICMCHTOB MPUMCHUTCIILHO K HanOoJee
PacCIpoCTPaHCHHBIC JICKTPUIYCCKUM CETAM - TpeX(i)aSHI)IM IEPEMCHHOT'O TOKA.

Haznauenwue HYJICBOTO 3aIIMTHOIO MNPOBOJHHUKA B CXCMC 3aHYJICHUA - o0ecreunThb

HGOGXOI[I/IMOC AJI1 OTKIIFOYCHHA YCTAHOBKU 3HAYCHHC TOKaA OI[HO(I)&?»HOI‘O KOpPOTKOI'0O 3aMbIKaHUA
IIYTEM CO3aaHUA AJId 3TOT'O TOKa LEIK C MaJIbIM COIIPOTUBIICHHUEM.
Hasnauenne 3a3eMIICHHS HEHTpaIH 0OMOTOK MCTOYHHKA TOKa, NMUTAOIIECro CE€Tb A0 | kB

NpeaAHa3HAUYCHO JId CHMIKCHHA HAIPSKCHUA 3allYJICHHBIX OTKPBITHIX HPOBOAAIINX qacTen (a
CJICAOBATCIIbHO, HYJICBOI'0 3allUTHOIO HpOBOIIHI/IKa) OTHOCUTCIIBHO 3€MJIM 10 I[OHyCTHMOﬁ
3HAYCHHA IIPU 3aMbIKAHHUHU (baSHOFO IIpoBOaa Ha 3EMJIIO.

HOBTODHOG 3a3CMJICHUC HYJICBOI'O 3alIMTHOTO INPOBOJHUKA IMPAKTHUYCCKU HC BJIUACT HaA

BpEMS OTKJIIOUEHUS JIEKTPOYCTAaHOBKH OT ceTh. OAHAaKO, MPH SKCILTyaTalluu 3aHYJICHUS MOTYT
BO3HUKHYTh TaKHE€ CUTYyallud, KOTrJa MOBTOPHOE 3a3e€MJICHHE HYJIEBOI'O 3aIIMTHOMW: MPOBOJHHKA
HE00XOIMMO, HAmpHUMep, MPH OOpBIBE HYIEBOrO 3alUTHOrO MpoBoAHMKA. [Ipum mnpumeHeHUH
cuctembl TN pekoMeHIyeTcs BBIMONHATH MOBTOpHOE 3a3emieHue PE - u PEN -npoBoaHukoB Ha
BBOJI€ B J3JICKTPOYCTAHOBKH 3I[3.HI/II71, a TaKiKXC B JAPYrUX JOCTYIHBIX MCCTax I[JISI IIOBTOPHOT'O
3a3€MJICHUS HYJEBBIX 3alllMTHBIX MPOBOJAHUKOB CJEAYeT B MEPBYID OuYepelb HCIOJIb30BaTh
€CTECTBEHHbIE 3a3eMIIMTEIN. B 3TOM cilydyae CONpOTHUBIEHUE PACTEKAHHIO TOKA 3a3eMIIUTEIIS
IIOBTOPHOIO 3a3€MJIEHUSI HE HopMmupyeTrcs. BHyTpu O0JBIIMX M MHOIO3TAXHBIX 3/1aHUMN
AQHAJIOTUYHYI0 (YHKIUIO BBIMOJHIET ypaBHUBAHUE IMOTEHIIMANIOB MOCPEICTBOM MPUCOEIUHEHUS
HYJIEBOT'O 3aLIMTHOrO MPOBOJIHUKA K TJIABHOM 3a3€MJIAIOLIECH IIUHE.

[ToBTOpHOMY 3a3€MIIEHHIO TIOJBEPraloTCa HYNEBble pabodrie MpoBOJAa BO3AYIIHBIX JMHUN
KOTOpbI€ OJHOBPEMEHHO HCIIOJB3YIOTCS Kak HyjeBble 3amuTHbie mpoBoanuku (PEN -
npoBoaHUKHU). [lpu 3ToM B coorBercTBUM ¢ [IYD TOBTOpHBIC 3a3eMJICHHUS BBITIOIHSIOTCS Ha

KOHIIaX JIMHUH WM oTBeTBIcHWH amuHON Oosree 200 m. Ilpm 3TOM B MEpByIO OYepeqsb CIEIyeT
HCIIOJIb30BAaTh €CTECTBEHHBIE 3a3€MJIMTEIM, HampUMep, I[OA3EMHBIE YacTH OINOp, a TaKxke
3a3eMJIAIOIINE YCTPONUCTBA, MPeJHA3HAYEHHBIE JIJISl TPO30BbIX MEPEHANPSKEHU.

HanexxHOCTb 3aHyJEHMsI ONpPENENsIeTcs B OCHOBHOM HAJI€KHOCTBIO HYJIEBOTO 3alIUTHOIO
NpoBOJHUKA. B cBs3m ¢ 3TtumM TpeOyercss TIIaTenbHas MPOKIAAKA HYJIEBOIO 3aIIUTHOIO
MIPOBOJIHUKA, YTOOBI HCKIIOUUTH BO3MOXKHOCTH €ro oOpeiBa. Kpome TOro, B Hy/leBOM 3allUTHOM
MIPOBOJHUKE 3alpeliaeTcs CTaBUTh BBIKIIOYATEIH, MPEJOXpPaHUTENN U Jpyrue mnpulopsl,
CIOCOOHBIE HAPYILIUTH €T0 IETOCTHOCTD.

[Ipy coenuHEHMH HYJEBBIX, 3alIUTHBIX [POBOJHUKOB MEXIy COOOH JOIKEH
obecreunBaTbCsl HAAEKHBIH KOHTAakT. I[IpucoennHeHHe HYNEBBIX 3alIUTHBIX IPOBOJHUKOB K
YacTsAM AJIEKTPOYCTAHOBOK, IMOJIEKAIINX 3aHYJICHHUIO, OCYIIECTBISIETCS CBAPKOW MM OOJITOBBIM
COEJMHEHHUEM, IpHYeM, 3HAUEHHE COMPOTUBIICHUS MEXIY 3aHYIAIOUIMM OOJNTOM U KaXJIou
JOCTYITHON NMPUKOCHOBEHHWIO METAJUIMYECKOW HETOKOBEAYIIEH YacThIO 3JIEKTPOYCTAHOBKU KOTOpas
MOJKET OKa3aThCsl MOJ HampspkeHueM, He JobkHo mpesbimath 0,1 Om IlpucoenwHeHne TOIHKHO
OBITH JIOCTYITHO ISl OCMOTpa.

HyneBble 3amuTHbIE TPOBOJIA M OTKPHITO MPOJIOKEHHBIE HYJIEBbIE 3aIIUTHBIE POBOIHUKH
JIOJKHBI UMETh OTIIMUUTENBHYIO OKPACKY: 10 3eJIEHOMY (DOHY JKENThIE MOJIOCHI.

B nmporecce skcrutyaTanuu 3aHYJAEHHUS CONPOTHBICHHE TeTmH ' (a3a-Hymp" MOXET
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MEHSATBCA  CJEeOBATENbHO, HEOOXOIUMO MEPUOANYECKH KOHTPOJMPOBATH 3HAUYEHHUE ITOTO
COIPOTHBIICHUS. V3MepeHHsI CONpOTUBICHH MeTin "(aza-Hylb'" MPOBOIAT KaK MOCIE OKOHYAHHUS
MOHTQXHBIX pPadOT, TO €CTb IpPU MPUEMO-CAATOYHBIX MCIBITAHUAX, TaK M, B Ipolecce
9KCILTyaTalliy B CPOKH, YCTAHOBJIEHHbIE B HOPMAaTUBHO TEXHUYECKON TOKyMEHTALlMH, a TaKXe MPU
IIPOBEJICHUY KAalIUTAJIbHBIX PEMOHTOB M PEKOHCTPYKIIMM CETH.

Pacuer 3aHyneHUs HMEET LENbI0 ONPEIEIUTbh YCIOBHs, MPHU KOTOPBIX OHO HAAEKHO
BBINOJIHAET BO3JIOKEHHBIE HAa HEro 3a/ayd - OBICTPO OTKIIIOYAET MOBPEXKAECHHYIO YCTAaHOBKY OT

CeTH U B TO e Bpems oOecreunBaeT 0€30MaCHOCTh MPUKOCHOBEHHUS YEIOBEKAa K 3aHYIEHHOMY
KOpPIyCcy B aBapuiHBIM miepuoA. B coOTBETCTBUM € O3TUM 3aHYJEHUE pPACCUUTHIBAIOT Ha
OTKJIIOYAIOLIYI0 clocoOHOCTh. Ilpu »ToM B coorBercTBUUM ¢ [IYD JOMKHBI BBIMOIHATHCS
clieAyromue TpeboBaHMsL.

B cucreme TN BpeMsi aBTOMaTH4YECKOTO OTKJIFOUCHHMSI NMUTAHUSI HE JOJDKHO IPEBBIIIATH
3HA4YCHUH, YKa3aHHBIX B TaOIHIIE.

Tabnuua 6

Haubonsiree A0IYCTUMOC BpEMs 3allTUTHOI'O aBTOMATUYCCKOI'0 OTKJIFOUCHUSA ITUTAHUA

HomunaneHoe dazHoe
Bpewms otxiirouenus, ¢
Hanpsbkenue U, B

127 0,8
220 04
380 0,2
Boiee 380 0,1

[lpuBeneHHble B TaOMWIEe  3HAUYCHHS BPEMEHU OTKIIOYEHHS IHTAaHHS CUYHMTAIOTCS
JIOCTaTOYHBIMU JUIsI OOECTIeYeHHs DJIEKTPOOE30MacHOCTH, B TOM YHCJIE M B TPYMIOBBIX IEISX,
MUTAIOIUX TEepEeIBWKHBIE U TEPEHOCHBIE AIIEKTPOIPUEMHUKH U PYYHOU DIEKTPOMHCTPYMEHT
kiacca .

B memsx, muTarommx pacrnpeneruTeNbHbIe, TPYIIOBbIE, dTAXHBIE W JPYTHe, IIUTH U
IIMTKH, BPEMS OTKIIFOYEHUS HE JOJDKHO MPEBBIMATh S C.

JlonmyckaroTcsi 3Hau€HWs BPEMEHU OTKJIIOYEHHUs Oojiee yKa3aHHBIX B TaOiIuIle , HO He
Oosiee 5 ¢ B 1IENAX, MUTAOIIUX TOJIBKO CTAIMOHAPHBIE HJIEKTPOIIPUEMHHUKHU OT PACHPEIeTUTENbHBIX
[IMTKOB WJIM IIUTOB IIPY BBIMTOJHEHUH OJTHOTO U3 CIEIYIOIINX YCIOBHIA:

1) mosHOE COMPOTHBJICHUE 3AIUTHOTO MPOBOJAHUKA MEXKAY TJIaBHOW 3a3eMJISFOIICH
HIMHOM U pacipeIeuTeIbHBIM IIIUTOM HJIH IIUTKOM He MpeBbiiiaet 3HaueHus,— 50*Z,/U (Om)

rae Z, - moiHoe compoTuBieHue nenu "¢aza - Hyns", Om; U - HomMuHaIBHOE (a3Hoe
HanpspkeHne cet, B; 50 - manenune HampspKkeHHWsT Ha y9acTKE 3alUTHOTO MPOBOJHUKA MEXIY
IJIAaBHOM 3a3eMJISIFOIEH IIMHON M pacrpe/leUTebHBIM IIUTOM WM IIUTKOM, B.

2) k muHe PE pacnpenenuTesbHOro IMUTa WM MIMTKA MPUCOSANHEHA TOMOJHUTEIbHAS
cucTeMa ypaBHUBaHMs MOTEHIMAJIOB, OXBaThIBatoOIas T€* ke CTOPOHHHE MPOBOAIINE YACTH, YTO
Y OCHOBHAsI CHICT€Ma YpaBHUBAHUS MMOTCHIIUAJIOB.

Pacuer 3aHyneHHs Ha OTKJIIOYAIOIIYI0 CHOCOOHOCTh 3aK/IIOYAETCS B ONpPEACICHUH
MapaMeTpOB HYIIEBOTO 3AIMTHOTO MPOBOTHHMKA (IVIMHA, CEYEHUE, MaTepuM) W MaKCUMAaIbHOU
TOKOBOHM 3alHTHI, MPH KOTOPBIX TOK OJHO(A3HOTO KOPOTKOTO 3aMBIKAHWS, BO3HUKAIOMIMN IIPH
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3aMbIKaHuU ()a3HOTO MPOBOJIA HA 3aHYJIEHHBIN KOpIyc, BhI3BaI Obl cpadaThIBaHHE MAaKCUMAaJIbHON
TOKOBOH 3aIlIUTHI 32 BpEMsl, YKa3aHHOE B TaOIHIIE.

Bormpocs! 1yt caMOKOHTPOIS.

1. 3a3zemicHue U 3aHyJIEHHE IEKTPOYCTAHOBOK.

2. OnacHOCTb NOpakeHHs JoJedl aekTpuueckuM TokoM. IloxapHas omacHOCTh BbIHOCA
HaIpPsDKEHUS Ha KOPITyce AIEKTPooOOpy10BaHUS.

3. CylHOCTh 3aIIUTHOTO 3a3€MJIEHHS U 3aHYJIEHHUS DJEKTPOYCTaHOBOK. TpeOoBaHMsA K
3aIUTHOMY 3a3E€MJICHUIO U 3aHYJICHHMIO.

4. Meroauka pacueTa 3azemMiuTeneil. DKcITyaTanus 3a3eMIISIOIMINUX U 3aHYIISIOUINX YCTPOMCTB.
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Jleknus 6 MoJyHue3aIIMTA U 3alATA 0T CTATHYECKOI0 IJCKTPpHYECTBa
B3pbwo-u nocapoonacHocmb 8030€liCmeust MOJIHUU.

[Tpu npsAMoM yape MOJIHUU BO3MOXKHBI [TOPAXKEHUS JIFOJIEH U )KUBOTHBIX, a TAKXKE MOXKapbl
OT pa3psiioB, KOTOpbIE IPOUCXOAAT M3-32 aTMOC(EpHBIX IEpeHaNpsHDKEHUN BO BHYTPEHHEH
NEKTPONPOBOJKE, cBs3aHHON ¢ BJI. IlepeHanpsbkeHus MPOHUKAIOT 1O IPOBOAAM BHYTPb 3/aHHUS
wii npu ygape moiauuu B BJI, mim Bo Bpems rpo3oBoro paspsana okono BJL. [Ins cHuxeHus
NepeHanpsHKeHUN 10 CPaBHUTEIBHO 0e301acHOro ypoBHsS HeoOxomumo Ha BJI Hampsbkenuem 1o
1000 B, mpoxoasmmx Mo OTKPBHITOH MECTHOCTH WJIHU T10 YJIHIIE C OJHO-ABYXAITAXKHOW 3aCTPOMKOM,
3a3eMJIATh KPIOKH WIIM IITBIPH (Da3HBIX IPOBOJOB U HYJIEBOH NPOBOA HE pexe yeM uepe3 200 m

IIpu nosiBiIeHUN IPO30BBIX IEPEHAIIPSIKEHUI Ha poBoAax BJI n3014TOphI IEpEKphIBAIOTCA
10 IOBEPXHOCTU MIEKTPUYECKUM PA3PSIOM Ha 3a3¢MJICHHBIE KPIOKH, a B IOMa IIPOHUKAIOT TOJIBKO
CPaBHUTEIHHO HEOOJIBIINE TIEpEHANIPSHKEHUSI.

Jlis mpenoxpaHeHus OT nepegadn atMoc(hepHbIX nepeHanpsbkeHuit ¢ oquoi BJI Ha apyryro
HeoOxoanMo 3a3eMisiTh Kproku BJI mo 1000 B Ha omopax, orpaHHYMBAIONIMX MPOJIET IEPECEUCHUS
c apyrumu BJI, B yactHOocTH TenedoHa M paaMOTPaAHCIALMM, U Ha BCEX ONOpax C COBMECTHOM
ITOABECKOM JIMHUM.

I'po3o3amurHble 3a3emiueHus Ha BJI nenaror yaie, yeM MOBTOPHBIE 3a3€MJICHMS HYJIEBOTO
nposoga. Ero 3asemiieHMe Ha TpO303alLUTHBIA 3a3€MJIMTENIb MOYKHO CUHUTaTh ITOBTOPHBIM
3a3eMJICHHEM 3TOTO MPOBOJIA, KOT/Ia JOMYCKAETCsl COMPOTUBIICHNE TOBTOPHOTO 3a3emienus 30 Om
u 6oJee.

Knaccugpukayun 30anuii u coopysrcenuil no moainuesaujume.

[Tpsamoii ymap MOJHMM B 3JaHHME MM pa3psAbl OT  3JIEKTPOCTATHMUECKOW U
3JIEKTPOMArHUTHOM MHIYKLUU BHYTPH 3/1aHUSI MOT'YT HE TOJIBKO IOpa)aThb JIIOJIeH, HO U BBI3bIBAThH
MOKapbl ¥ B3PBIBBI, Pa3pylIeHUs] KAMEHHBIX U OETOHHBIX COOPYKEHHH, pacIIeIUIATh JCPEBSIHHbIC
onmopel BJI um moBpexpare wu3omAnuio. 3ammTa OT arMmochepHoro snekrpuuectBa OPY
JIEKTPOCTAHLIMN U MOJCTAHIUM M 3JEKTPUYECKUX JIMHUM OCYIIECTBISETCS MO0 OCOOBIM IPABUIIAM.
Bce mpoune coopyxeHus M 3/1aHHs 3alIUIIAI0TCA B COOTBETCTBUM € «VHCTpYKIMEH O yCTpOWCTBY
MOJTHUE3AIIUTHI 3IaHUI B COOpYKeHuit» [14].

B 3aBucHMOCTH OT HamM4Ms U Kilacca MOKapo- MIIM B3PHIBOOIIACHBIX 30H B IAHHOM 3JIaHUH
C TOYKHM 3peHHUs] TpeOOBaHMH K KOHCTPYKLMHU 3JIEKTPoOOOpynoBaHUS TpeOyeTcs OfHa M3 Tpex
KaTeropuil MOJHHUE3AIIUThI UM Heo0s13aTelbHa MOJIHUE3allUTa BOOOIIIE.

Monuuesanmra kareropuu | (Hambonee coBepllieHHas) NPUMEHSETCS Ul 30aHUM C
B3pbIBOOINIACHBIMU 30HaMu Kkjacco B-1 u B-11.

Monnuesanmra kareropun |l ucnonb3yercs a8 NPOU3BOACTBEHHBIX 3/1aHUN C 30HAMHU
kiaccoB B-la, B-16, u B-lla (nmpu ycnoBuwm, uro onu 3anmmaroT He MeHee 30 % oObema Ha Bcex
JTakax, a €clM MeHee, To JMOo Bce 3aaHue 3ammmarT no kareropuu |ll, mubo wacte mo
kateropun I, a yactb — mo kareropuu lll), a Takxke a1 3amUTB OTKPBITHIX YCTaHOBOK B-1r,
KoTopas oOsi3arenbHa Ha Beell Tepputopun CCCP, B To Bpems kak MojHHe3amuTa kateropuu |l
IUTSL 31aHUH TpeOyeTcst TOJIBKO B MECTHOCTSIX, I/ie OBIBaC€T HE MEHEE JIECATH IPO30BBIX YacOB B TO/I.
Monnuesaumty kateropuu Il Ha cene ycTpauBaroT, HanmpuMep, s aMMHAYHBIX XOJIOJUIBHUKOB,
MEJIBHUII, 3aBOJIOB WJIH IIEXOB TI0 MMPOU3BOICTBY KOMOMKOPMOB, CEHHOW MYKH, CKJIaJIOB HEKOTOPBIX
yaoOpeHuii, XuMukatoB. /[ OCTambHBIX MPOM3BOJCTBEHHBIX, KMJIBIX M OOIIECTBEHHBIX 3JaHUM
HY)KHO coOpyXaTb MoiHue3amury kareropuun |l unm He oOs3aTenbHO coopyXaTrh ee B
3aBUCUMOCTH OT Ha3HAYEeHUs M XapakTepa 37aHus, CTENEHH €ro OrHEeCTOMKOCTH, KOJIUYeCTBa
IPO30BBIX YaCOB B TOJl B JAHHOW MECTHOCTH (Kak MpaBuiio, eciau oHO He MeHee 20), U TakkKe U OT
0KH/Ia€MOT'0 KOJIMYECTBA MPSMBIX YIapOB MOJHUHU B 37aHHE 32 T0Jl. ITO KOJIMUYECTBO OMPEEIIAIOT
o ¢hopmyie
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N

i

= [(A+6h) (B +6h,) —7,7h%] n, - 1075,

rae A — JuIMHA 3alMIaeMoro 3aanusi; B — ero mmpuna; h, — HauOobInas BBICOTA
3MaHMs; N — cpelHee KOJMYECTBO MOPAKEHUM MOJIHUEH OJIHOTO KBAJIPaTHOTO KHJIOMETpa 3eMHOU
MMOBEPXHOCTHU B T'0JI, 3aBUCSAIIEE OT KOJUYECTBA I'PO3 B IAHHOW MECTHOCTH

KomuuecTBo rpo3oBeix waco | 0-20 | 20-40 | 40-60 & 60-80 80- >100
B I'OJ 100

CpenHee 4rciio MopaKeHUM 1 2 4 55 7 8,5
Ha 1 KB.KM - n

Ecnu B 31aHMM HET HE TOJIBKO B3PBIBO-, HO M IMOXapOOHacHbIX 30H, TO 3xanus | u |l
CTENEHEeH OTrHeCTOMKOCTH He TpeOYrT MoiHHue3amuTsl, a 3nanus lll...V creneneit TpebyroT npu
N,>0,1.

Ecnu e B 31aHuu ecTh mokapoonacHsie 30HbI, TO 31anus | u |l creneneit oruecroiikoctu
TpeOytoT Moiaue3ammty |l kateropun nmpu N,>0,1, a 3manus 1.V creneneit — npu N, >0,02.

[Ipu sTOM 371aHME NOHKHO MOMEIIAThCA XOTS Obl B Ipejaenaax 30Hbl MOJIHHE3aluThl b, B
KOTOPOH 3a1uTa 00ecreunBaeTcs ¢ BEpoSTHOCTBIO 95 %

Ecnu xe N, >2, 31aHue 10JKHO BXOAUTH B 30HY A, TJie BEpOSTHOCTH 3ammThl — 99,5 %.
OTH 30HBI ISl OJMHOYHOIO CTEP)KHEBOI'O MOJIHMEOTBOJA IOKa3aHbl Ha pucyHke. OHu
MIPEJICTABIISIOT COO0M KpyroBble KOHYChl: A — TOYXe ¥ OHMKe, b — 1mupe u Bble (pu 01HON
U TOM ke BbICOTE MOJIHUEoTBOAa H ) .

Jns MHOTMX OOBEKTOB HEOOXOJUMOCTh MOJHHE3AIIUTHl OMPEIENAI0T HE3aBUCUMO OT
KOJIMYECTBA OXHJAEMBIX NPSIMBIX yaapoB MouHuu (mpu 20 u Gojee TPO30BBIX YacOB B TOJ).

Monnauesanuty kateropuu |l (3oma B) coopyxkator B crieayroomux ciydasx: i HapyKHBIX
ycranoBok kiacca II-I1l (ckmagpr 'CM 6e3 OeH3uHa, YIjisl, JECOMATEpHAOB); UIS 3IaHUMN
creneneir ornecrorikoctu ...V — nerckux camoB, sciei, IMIKOJ M HHTEPHATOB, CHAIBHBIX

KOPITYCOB M CTOJIOBBIX NMHOHEPCKHX Jlarepeid M JIOMOB OT/IbIXa, OOJILHUI], a TaKke KIyOoB,
KHHOTEATPOB; ISl BEPTHKAIBHBIX BBITSDKHBIX TPYO KOTEIBHBIX WIJIM POMBIILICHHBIX
NPEANpUATHH, BOJOHANOPHBIX W CWJIOCHBIX OamieH mHpu BbicoTe Oosee 15 M oT 3emuu; B
MECTHOCTAX C KOJIMYECTBOM I'p030BbIX 4acoB He MeHee 40 B rox monHuesammTa kareropuu I
TpedyeTrcs JJis KUBOTHOBOJAUECKUX W MTHUIEBOAYECKHUX 3/1aHUN cTeneHed orHectoukocTu Il1...V,
HO JTOCTaTOYHO KPYIHBIX: KOPOBHUKOB, TEJIATHUKOB U CBUHApHUKOB He MeHee yeM Ha 100 ronos
BCEX BO3PACTOB M TPYII XHUBOTHBIX, KOHIomeH Ha 40, oBuapeH Ha 500 u nTuunukoB Ha 1000
roJioB (BCeX BO3PACTOB); /Ui OTACIBHO CTOSIIIMX JKMJIBIX JIOMOB Ha Cele — TOJBKO MPU BHICOTE
6onee 30 M.

Puc. 1. 3onb1 3amuTel A 1 b 0OAMHOYHOTO CTEP)KHEBOTO MOJTHUEOTBOIA
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Cornacro [1YD-86 3manus 3akpbIThiX noacTaHmuii 1 3PY ciienyer 3ammimarh OT MPSMBIX
yIapoB MOJHHH B palflOHaX ¢ KOJIMYECTBOM I'PO30BBIX 4acoB B roj Oonee 20. Eciau Ha Tepputopuu
MOJICTAaHIIMM HMEIOTCA BCIIOMOTaTeNbHbIE 3/aHUs, HamnpuMmep TpaHchopMaTopHas OarirHs,
MAacJIOXO035HCTBO MJIM Pe3epPBYyaphl C MAcJIOM, UX CIEAYeT 3aIiuiiarh (mpu coorBercTByommx N )
B cooTBeTCTBUH C [3].

Kpome Toro, pacronokeHHbIE B CEIbCKOM MECTHOCTH CO CPEIHEH IIPOJOJIKUTEIBLHOCTHIO
rpo3 3a roa 20 4 u Gosiee HEOONBIINE CTPOCHUS MOJUIEkKAT 3aIUTE OT MPSAMBIX yIapOB MOJHHUH U
pu N,<0,02, HO ympoIIeHHBIMU CIIOCOOaMH B CpPaBHEHHMH C MoJiHUEe3amuTon kareropuu |l mpu
[11...V cTeneHsx oruecToMkocTH, B TOM YHCIIE IIPU HAIUYUHU B HUX MOXKAPOOIMACHBIX TOMEILIEHUH.

Moannuesawuma kamezopuu I11.

MonHue3anmTa 3TOH KaTeropuy 3alluiaeT OT MPSMOTO yaapa MOJHUM M OT 3aHOca
BBICOKMX IOTEHI[MAJIIOB B 3[aHHE 4Yepe3 BO3AYIIHbIC AJIEKTPUUYECKUE JUHHUHM (M 4Yepe3 Apyrue
HaJ3eMHBIC METAJUTMYECKHE KOMMYHUKAIMK (3CTAaKaIHbIC TPYOOIPOBOIBI, MMOABECHBIC JKEIC3HBIC
J0pOTH). OTH KOMMYHHKAIMK TIPH BBOJAC B 3JaHHE MPHCOCAMHSAIOT K 3a3eMJIMTENISAM
INEKTPOYCTAHOBOK MU MOJTHHUEOTBOJIOB.

Jis 3amuTel OT MPSAMOTO yAapa MOJHHHM 4YacTO MPUMEHSIOT CTEP>KHEBBIE MIU TPOCOBBIC
MOJIHUEOTBObl. CTEpKHEBOH MOJIHUEOTBOJ IPEACTABIAECT COOOM BEPTUKAIBHBIM CTalIbHON
CTepXKEeHb JTH00ro mpoduiisi, YKPEIUIGHHBI Ha Omope, CTOAIEH MOOIU30CTH OT 3alIMIAEMOTO
0o0BeKTa, WJIM HAa €ro Kpheime. PacCTOSHHE OT OTHEIBHO CTOSIIETO MOJHHUEOTBOJA U €ro
3a3eMIIMTENS] O 3allUIIAeMOro 3JaHusg He Hopmupyercs. CedeHUE CTaabHOTO CTEpPIKHS,
Ha3bIBAEMOT'0 MOJIHUCTIPUEMHHKOM, TOJDKHO ObITh He MeHee 100 MMZ, a nmHa — He menee 200
MM. ETo COemuHSIOT ¢ 3a3eMIIUTENIEM C IMOMOIIBI0 TOKOOTBOJA M3 CTAIBHON KaTaHKU TUAMETPOM
He MeHee 6 MM (B 3eMyie — He MeHee 10 Mm).

TpocoBbIli MOIHUETTPUEMHUK — 3TO CTaIbHOW MHOTOXXHIIBHBIM KaHAT ceUYeHHUEM 35 MM,
[Ipu ycraHoBKe cTep>KHEH WM OMOp TPOCOBOTO MOJIHMEOTBOJIA Ha KOHBKE KPBIIIM OT Ka)KJOTO
CTepXHS WJIH OMOPBI JOJDKHBI OTXOIUTh MO JBa TOKOOTBOJA: MO KAaXKIOMY CKaTy Kpelmu. B
KaueCTBE TOKOOTBOJIOB MOYKHO HCIIOJIb30BaTh METAJUIOKOHCTPYKIIMH 3aIIUIAEMBIX 3[aHUN H
COOPY)KCHHI CO CBapKOW WX COWICHEHWH: MOYKapHBIC JISCTHUIIBI, Hampasisitonme tudTos. [pu
MPOKIIAJIKE MO0 HAPYXHOW CTEHEe TOKOOTBOJBI PAcIoyiaraloT He Onuke 4eM B 3 MOT BXOJIOB B
3nanue, a Ha pepmax KPC — B 5 M.

ConpoTuBJICHHE 3a3eMJIUTENIC MOJHHUE3alIUuThl B SBHOM (opmMe HE HOpPMHpPYETCS.
YcTaHOBNEHBI JHIIL TPeOOBaHMS K KOHCTPYKIMSIM U MHUHUMAIBHBIM pa3MepaMm 3a3eMIIHTENeH,
COOPY)KaeMBIX CITCIIUATBHO IS MOJIHHEOTBOJIOB. BMECTO HMX MOXHO HCIOJIh30BaTh JIFOOBIC
3a3€MJIUTEIN  DIEKTPOYCTaHOBOK.  Korma  HEBO3MOXKHO — HCIONB30BaTh  3a3€MIIMTENH
AJIEKTPOYCTAHOBOK WJIH JKeIe300eTOHHBIC (DYHITaMEHTHI, COOPYKAIOT UCKYCCTBCHHBIN 3a3EMITHTEITh
Ha KaXAbl TOKOOTBOJA. OH MODKEH COCTOSTh MHHHUMYM U3 JBYX BEPTHKAIbHBIX 3JEKTPOJIOB
muamerpom 10...20 MM u yHON HEe MeHee 3 M, OTCTOSIIUX OJHH OT JPYroro He MEHee YeM Ha 5
M, OOBEIMHEHHBIX TOJ 3emiiell Ha riryouHe He MeHee 0,5 M TOpU3OHTAIBHBIM AJIEKTPOAOM U3
MOJIOCOBOM cTayim ceueHueM He menee 40X X4 M.

[Tpu 3ammTe 0OBEKTOB CTEPKHEBBIMH MOJHUEOTBOJAMH OOBIYHO JIOCTATOYHO OOECICYUTH
3amuTy ¢ 30HOM b. CooTHOWIEHHs, XapakTEpU3yIOIIME 3Ty 30HY y OAWHOYHOIO CTEPKHEBOIO
MOJIHUEOTBOJIa Clieyronue: BepmmHa 30HBI Ho=0,92H. Pagnyc Ha ypoBHe 3emum Rp=1,5H.
Paguyc Ry kpyra ropu3oHTalbHOTO CEUCHHs 30HBI 3aIlUThl Ha BbicoTe Hy paBen: Ry=1,5(H—

H,/0,92), rne H— BbicoTa MmonuueoTBoaa. Eciu ke Hano onpenenuts H, 312 H, u R,, To
H>2R./3 + H,./0,92.

JlBa cTep)KHEBBIX MOJIHHEOTBOJA BBICOTOH H, pacronokeHHbIX Ha paccTOSIHMM L, uMeroT
CITUBIIYIOCS 30HY 3all[UThI JBOHHOTO CTEPKHEBOTO MOJHMEOTBOAA (puc. 2) mpu L<=6H. B Heit
BenuuuHbl Sg, Ro 1 Ry onpenensitores Tak xe, kak




Puc. 2. 3oHa 3aMThl TBOMHOTO CTEPKHEBOTO MOJIHUEOTBOIA IIPU

JUIsl OJJMHOYHOTO MOJIHUEOTBOJA, a pa3Mepbl 30Hbl TOCPEAMHE MEXAY CTEP>KHSIMU,
00pa3yIoIKMH IBOMHON CTEP)KHEBOM, CIIEAYIOIIHUE.

Ecimu L>H, to: Ha ypoBHe 3emm R. =Rp=1,5 H, Hc =Hy = 0,92H; na BeIcOTE H} MMeeT
MecTo RCX=RX, TO ecTh 30Ha JBOWMHOrO MOJHHEOTBOJAA B 3TOM ClIydae HE MMEET HU CYKCHUS B
IUTAHEe TIOCPEIMHE MEXy CTCPXKHSMHU, HU CHIDKEHUS TPAHMIIBI 30HBI B Tpouib, U 3HaueHue H
OTIPECIISAIOT 10 TOH ke (hOpMyJie, UTO | JUIsl OAMHOYHOTO CTEP>KHEBOTO MOJTHUEOTBO/A.

Ecmu L>H, to R, =Rp=15 H , vo H, = 1,06H —0,14L; Rcx = Ro (1 — H./H,); a eciu
3ananbl Rex u H, 1 Hajo HaiiTi H, ToO 0HO HOMKHO OBITH MPUHATO HAMOOJBIINM U3 OMPEIETICHHBIX
mo TpeM Qopmyiam: NepBas— Kak JJIs OJUHOYHOTO MOJHHEOTBOAA (i1 0OECIeYCHHsI 30HBI
3alUTHI JIEBEE JIEBOTO U MpaBee mpaBoro crepxkus); Bropas (mpu L>H): H>0,943H.+0.132L, mns
o0ecreyeHrsT BBICOTHI 30HbI 3aIIUTHI H, HA JIMHUH, COSAUHSIONICH CTep)KHH), TpeThs: H>2R/3 +
0,943H,+0,132L (s obecrieueHus MUPUHBI 30HBI 3aIUTHI RcX mocpeinHe MeKy CTEP>KHSIMU).

Ecnu nBOMHBIM CTEp)KHEBHIM MOJHHEOTBOJOM 3alIHINACTCS MPSIMOYrOJIbHOE B IUIaHE
3JIlaHue, a CTEPKHU PACIOJIOKEHBI 10 KOHBKY KPBIIIM, TO IMPHU PACIIONIOXKCHUH CTEPKHEH Ha
HEKOTOPOM PAaCCTOSHUU OT KOHIIa KOHBbKAa 1O TepBOW (opMylie HaJO0 BBIUUCIHTH H IBaXIbL:
cuntas Ry paBHBIM 3TOMY paccTosinuio, a HX — BbIcOTe KOHBKA HaJ 3eMJieH, a 3aTeM MpHUHSB Ry
PaBHBIM PAcCTOSIHUIO JI0 yriia B muiane, a Hy — BwIcOTe 3TOrO yria (MpuOIM3UTETFHO — BBICOTE
crenbl). [Ipu ucnons3oBanuu BTopoil popmynsl st H Hano noacrasnars B kauectse He BbicOTy
KOHBKA MJTU BBICOTY HaJ1 3eMJIel BEPXYIIKH BEHTHIIALIMOHHBIX WM JBIMOBBIX TPYO, €CJIM OHH BBIIIE
KOHBKA U PacHoJIOKEHbI BOJIM3U HETO HENANEKO OT CEPEeIUHBI PACCTOSHUS MEXAY cTepkHsIMH. Ha
H Bmustor w1 Te TpyOBI, KOTOphIE HE TMPEBBHIINIAIOT BHICOTHI KOHBKA, HO PACIONOXKCHBI Ha
3HAYUTEIILHOM PacCTOSTHUU OT Hero. O HaKo B MEPBOM MPUOIMKEHUH 37IECh OHH HE YUUTHIBAIOTCA.
B tperbeit popmyne Rex — 3T0 MOI0BHHA HIMPUHBI KPBIIX B IJIaHE (MPUOIU3UTEIBLHO — IIUPUHBI
3]1aHUs), a B Ka4eCcTBE Sl MOJICTABISACTCS BBICOTA CTCHBI. BMECTO BYX JUIMHHBIX CTEP)KHEH MOYKHO
YCTaHOBUTh Ha KOHbKE HECKOJBKO PACHOJOKEHHBIX ONIMKE OJUH K APYrOMYy U TMOITOMY OOBIYHO
O6onee kKopoTkux. Kaxkmas cocemHss mapa cTepkHeH oOpa3yeT [ABOWHON CTep)KHEBOU
MOJIHHEOTBO, ecian L=<6H,

Ecnu Tpu cTepKHEBBIX MOJIHMEOTBOJA PACIOJOKEHBI 110 YIJIaM TPEYroJbHUKA, TO MOXKHO
CUMTATh 3AIIUIICHHON IUIONIAJ b BHYTPU TPEYrojbHWUKa Ha BbicoTe H,, ecmu K >0 s Bcex
ITONIAPHO B3ATHIX MOJHUEOTBOIOB.

Hapyxnuble ycraHoBkm kinacca II-III, B KOTOpPBIX NPUMEHSIOT WJIH XPaHAT TOPHOYHE
KHUJIKOCTH C TEMIIEPaTypoi BCHBIIIKK MapoB Oosee 61 °C, 3ammmiaroT oT mMpsiMOro yaapa MOJTHHUH
TaK: KOpIyca 3TUX YCTAaHOBOK WJIM OTJENbHBIX €MKOCTEH MpHU TOJIIMHE MeTajla KpbIlid MeHee 4
MM 3alIMIIAI0T MOJHHEOTBOAOM (OTAENBHO CTOSIIKMM WJIM YCTAaHOBJIIEHHBIM Ha 3allHIaeMOM
COOPY)KEHHH), IPUYEM TPOCTPAHCTBO HAJ ra300TBOJHBIMH U JIBIXATEIbHBIMH TPYOAMH MOXKET He
BXOJUTh B 30HY 3aIlUThl MOJHHMEOTBOAA. Eciu TonmmHa Mmerayuia Kpbllid Oojbine 4 MM WU
HE3aBUCHMO OT TOJIIIMHBI KPBIIIK 00bEM OTAENbHBIX eMKocTel cocraiser meHee 200 M, TO X
JIOCTaTOYHO MPUCOEAUHUTH K 3a3eMIIUTENSIM TOM K€ KOHCTPYKIMH, KaK yKa3blBaJOCh BBINIE (JBa
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BEPTUKAJIBHBIX JIEKTPOJA [UIMHOM MUHUMYM 110 3 M U nuamerpoM 10...20MM, pacnonoKeHHbIe He
ommke SM oaWH OT Jpyroro). Beicora TpocoBoro wmosiHMeOoTBOga H; cuurtaercs paBHOM
rabaputy Tpoca (pa3HOCTH BBICOTHI €ro omopbl Hy, M CTpenbl mpoBeca MPUHUMACMOH 2 M
mpu L<120 m u 3 M npu L = 120..150 M, 10 ectb Hy = Hoz—Fn). Cuuraercs, uto Ht
HEM3MEHHO BJIOJIb BCETO MpOJieTa MEKIAY OMOp TPOCOBOTO MOJIHMEOTBOMA, Kak M Rcx.=Rx- Ilpuuem
M 3a TpeneiaMM TpocoBoro mponera Ry ompenensercs Beicotout Hy, a e H,,; Hy=0,92H7; Ro=1,7Hr;
Rex=Rx=1,7 (H,—Hx/0,92).
3uas Rex u Hy, MoskHo onpenermts H, = (A, + 1,85H,)/1,7.

Ocobennocmu monnuesauyumaol kamezopuu I1.

Monnuesanuta kateropuu |l obecriedrBaeT He TOJIBKO 3aIUTY OT MPSIMOTO yAapa MOJTHUU
U 3aHOCa BBICOKMX MOTEHIMAJIOB Y€pe3 HaJ3eMHble KOMMYHMKAIM{, HO U 4Yepe3 IOA3EMHbIE, a
TaK)KE 3allUTy OT 3JIEKTPOCTATUYECKOW M 3JIEKTPOMArHUTHOM MHIYKIHMU, TO €CTh OT HaBEIEHUS
pa3IMYHBIX MOTEHLUHAJIOB B HE3aMKHYTBIX METAJNIMYECKUX KOHTYpax NpH IPOTEKaHUU TOKa
MOJIHUH, OTYEr0 MOXET OBITh HCKPEHHE B MecTax COJMMKEHHsS STUX KOHTYpOB. 3aliura OT
ANEKTPOCTATUYECKON MHAYKIUU O0ECIIEUMBACTCS 3a3€MJICHUEM WM 3aHYJIEHUEM METaNIMYeCKUX
KOPIYCOB MJIM METaJNIOKOHCTPYKIIMM 110 COOOPa)KEHUSIM 3JIEKTPOOE30I1aCHOCTH, a JJIS 3aIUThI OT
3J€KTPOMArHUTHOM MHAYKLIMHU YCTPAUBAIOT METAUIMYECKHE MEPEMBIYKA MEXAY MNPOTSHKEHHBIMU
METATMYECKUMH npeaMeramMu (TpyOamu, oOosioukamu KaOened) B MecTax HMX COJNMKEHUsS Ha
paccrosaue 10 cm u meHee He pexe yeMm depe3 30 M. B cThikax TpyOOmpOBOJOB MEPEMBIYKH HE
TpeOyIOTCS TIPU YCIOBUM HOPMAJIBHOM 3aTSHXKKM HE MEHEE YeThIpeX O0JITOB Ha KaXKIbIH (1aHer.

BozaymHeie  BBOABI  DNEKTPUYECKUX JIMHUN, TenedoHAa U PaJUOTPAHCISAIUU  HE
JOITYCKAIOTCS: JIOJDKHA OBbITh KaOenbHas BCTaBKa JUIMHOM He MeHee S50 M ¢ MeTalTm4ecKon
o0onoukoi unau OpoHed winM 0e3 HUX, HO C MPOKJIAJKOW Kabens B MeTauiMueckoil Tpybe. Ota
TpyOa minu oboiouka Kabenss Ha BBOAE B 3/JaHuWe W mocieaner omope BJI 3azemusiercss Ha
OTJENbHBIE ISl 3THX KOHLOB 3a3€MIIUTENIM: HAa BBOJAE — Ha 3a3eMJIMTENb MOJHUEOTBOJA,
KEJIe300€TOHHBIN (QYHIaMEHT WJIM MCKYCCTBEHHBIM 3a3€MIIUTENb, COCTOSIIMA MUHUMYM M3 TpeX
BEepTUKAIBHBIX cTepkHei. Ha mocneaneit onope BJI nanpsbxkenunem no 1000 B kproku n3014TOpOB
3a3eMJIIOT Ha TOT K€ 3a3€MJIMTENb, YTO U Kalenb, U BKIIOYAIOT MEXAY >KUJIaMHU KaOens U ero
OpoHell HM3KOBOJbTHBIE BEHTHJIbHBIE pa3psaHukH, Hanpumep Tuna PBH-0,5. HckyccTBeHHBIH
3a3eMJINTENb 3€Ch TOKE JOHKEH UMETh MUHUMYM 3 CTEPKHS.

Ecnn 3a3emnnTens MOJHME3AIIUTHI BBIOJHSAETCS B BUAE TOPU3OHTAIBHOIO KOHTYpa
BOKpPYI' 3/laHus, TO J00aBIATH IO OJHOMY CTEPXKHIO B MeECTax IPHCOEAMHEHUS K HEMY
TOKOOTBOZIOB TpeGyercst ke mpu 500 OM-M, eciu muiomans 3xanns Mexee 250 M2, a mpu p>500
Om-M u miomann Mesee 900 M° Hago B KaXIOM TaKOM y3JI€ TIPUCOEAMHATH IBa JJIEKTPOAA:
BEePTUKAIBHBIA M TOPU3OHTAIBHBIN JUTMHON 2...3 M. DcTakaaHble TPYOOIIPOBOIBI 3a3eMIISIOT Ha
BBOJIE Kak Kabelb, a Ha mocienHell onope 1100 MPUCOEAUHSIOT K €€ TOJ3eMHOM Kelle300eTOHHON
gacTu, 100 K CTEePKHIO JUIMHOI He MeHee 5 M. Korna nomemnienus B-la, B-16, B-lla 3anumator
menee 30,% oOwema 3maHWs W OHO Bce 3amumaercs mo kareropum Ill, Bce mom3emuble H
HAJ3E€MHBIE BHYTPHUIIEXOBbIE KOMMYHUKALIMA y BBOJOB B OTH IOMEIIEHUS HAI0 MPUCOEAUHATH K
BHYTPHUILIEXOBOMY 3a3€MJIMTEIIIO.

Ecnu 31anue, TpeOyroiiee MosHHE3aluThl kKaTeropuu |l, 3amuiieHo ceTkoi, To pa3mepsl
ee sTUeeK JOJDKHBI ObITh He Oosee 6 X6 M2, a He 12X12 M. ["a300TBOIHBIE U ABIXATEIBHBIC TPYOHI, a
TaKXXe MPOCTPAHCTBO HAJ HUMH Ha BBICOTY 2,5 M C paJdycoM 3alllUThl Ha 3TOH BBICOTE 5 M
JIOJKHBI BXOJUTD B 30HY 3aIIUTHI MOJTHUEOTBOIOB, KOTOPbIE OOBIUHO JI0 IyCKAETCsl yCTaHABIUBATh
IpsIMO Ha ATUX TpyOax. B ocrambHOM ycTaHoBKH B-Ir B cenbckoM X034HCTBE 3alIUIAIOTCS TAK XKe,
Kak ycraHoBku I1-111.

3a3eMJIeHHE METANIMYECKUX PE3ePBYapoB ¢ HEPTENPOIYKTaAMU HEOOXOAUMO HE TOJIBKO IS
MOJTHHE3AIUThl, HO ¥ JUIs 3aIlUThl OT CTATUYECKOTO 3JIEKTPUUECTBA, KOTOpOe o0OpaszyeTcs H3-3a
TPEHHs YacTHll HeQTENpOAYKTOB MPU UX CIMBE U HAIMBE U MOXKET ObITh MpUUMHOMN uckp. s
O00pbOBI C HAKOIUIGHMEM 3apsiioB 3a3€MIIAIOT W aBTOLMCTEPHBI, a TaKXKe MEeTaNInYecKue
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TpybomnpoBoabl (depe3 kaxasie 200 M JUIMHBI); MEXKAY 3BEHBSIMH TPYOONPOBOJA MPUIAMBAIOT
METAJUIMYECKHE MEPEMBIUKHY; TMOIUIaBKU yKa3aTeJel YpOBHsS B pe3epByapax COCIHHSIOT THOKHM
MPOBOJHUKOM C KOPIIYCOM pe3epByapa; Ha pPE3MHOBBIC LUIAHTH I TEpPEeKauykd HaBHBAIOT

IPOBOJIOKY,  COEIHHSIONIYIO HaKOHEYHHUK C 3a3eMJICHHBIM METaJUTMYECKUM
TpyOOIIPOBOIOM.

3ammTa oT pa3psI0B CTATHYECKOr0 YJIEKTPHYECTBA.

Oo0pa3oBaHue CTATHYECKOT0 YJIEKTPHUYECTBA U €r0 MOKApPHAasi ONACHOCTb.

Psim mpom3BOJICTBEHHBIX MPOILIECCOB C YYaCTHEM TBEPABIX, JKHAKHX HWJIH Ta3000pa3HbIX
JIURJIEKTPUYECKUX CPEZ CONMPOBOXKIAACTCA CTATUUECKOM 3JIEKTpHU3alMeld, T.€. BOSHUKHOBEHHEM M
pa3AcieHuEM TOJOKHUTENbHBIX M OTPULIATENBHBIX 3apsiioB. B MpOM3BOACTBAX, CBSI3aHHBIX C
MPUMEHEHHUEM JIETKOBOCIUIAMEHSIIOIINUXCSI U TOPIOYUX KUAKOCTEH, Ta30B C HAJIMYUMEM TOPHOYUX
MbUJIEH W BOJIOKOH, MCKPOBBIE Pa3ps/ibl CTATUYECKOIO 3JEKTPUYECTBA MOTYT BBI3BATh B3PHIB U
rnoxap.

BO3HMKHOBEHHE CTAaTUYECKOTO JJIEKTPUYECTBA — CJIOKHBIM MPOLECC, 3aBUCSIIMHA OT
MHOXeCTBa ()aKTOpOB, M B HACTOSIINEEC BpEMs HET €IIe CIAMHOW TEOPHH, OOBSICHSIOMEH 3TO
sBieHre. HawmOosiee pacnpocTpaHeHa THUIOTE3a O KOHTAKTHOW DJJIEKTPHU3AlMK BEIIECTB U
MarepuanoB. CoriacHO 3TOHM TUIIOTE3€, AIEKTPU3aLUs BO3HUKAET IPU CONPUKOCHOBEHUU IBYX
Pa3HOPOJHBIX BEIIECTB, OO0JIANAIOIMIUX PA3JIMYHBIMU ATOMHBIMH W MOJICKYJIAPHBIMU CHJIAMU
MPUTSKEHUST Ha TOBEPXHOCTH CONPUKOCHOBEHHWS. OJHAa M3 KOHTAaKTHPYIOUIMX IOBEPXHOCTEH
JOJDKHA OBITh W3 JMAJICKTPUYECKOro Marepwana. [lpm 3TOM MpoHcXoAuT mepepacrupeaciicHue
ANEKTPOHOB WJIM HOHOB BELIECTB, OOpa3yrollee IBONHONW 5SIEKTPHUYECKH CIION C 3apsgamu
MPOTUBOIIOJI0KHBIX 3HAKOB.

KonTakTHas pa3HOCTh MOTEHIMAJIOB HE OJIMHAKOBA U 3aBUCHUT OT JUAJIECKTPUUECKHUX CBOWCTB
COTPUKACAIOIINXCS MAaTEPUATIOB, UX (PU3MUECKOTO COCTOSIHUS, BEJIMUMHBI JIaBJICHUS TTOBEPXHOCTEH
JIpyr Ha JIpyra, a TakKe OT BIAXXHOCTH, TEMIIEpaTypbl MMOBEPXHOCTH U OKpYyKarowen cpenbl. B
pslle TEXHOJOTHYECKHUX TMPOIECCOB TMOTEHIMAT OTHOCUTEIBHO 3eMJIM (WM TPOBOJISIINX
METAITUYECKUX TeJ, CBA3aHHBIX C 3eMJIeH) MPU CTATHUECKON AIEKTPHU3AINH JOCTUTaeT JACCSITKOB
KWIOBOJNBT. Huke mnpuBeneHbl TMOTEHIUANbl OT  JJIEKTPUYECKOrO IO CTATUYECKOIO
3JIEKTpUYECTBA, KB.

B kuHO(DOTONIEHOYHON TPOMBIIIIIEHHOCTH 15 u BhILIE
Ha npeanpusitusx pe3nHOBOW NPOMBIIIIIEHHOCTH U HCKYCCTBEHHOM KOXKH 10-15

B npounsBojicTBax, CBSI3aHHBIX C Pa3MOJIOM, TOHKUM J100aBJICHHUEM H T.JI. 10-15
[Tpu pa3OpbI3TUBAaHUH KPACOK 10
[Tpu TpeHun nemTynona 40
[Tpu 1BHXKEHHH PE3MHOBOM JICHTBI TPaHCIIOPTEpa (CO CKOPOCTHIO 4 M/C) 45
[Tpu ¢punbTpannu cMecu OeH3MHA ¢ acaabTOM uepe3 HIeTIK 335

CraTtndeckoe JIeKTPUYEeCTBO MOXKET HAKaIJIMBaTHCS U HA JIFOJSIX, OCOOEHHO €CIIM Ha YeJIOBeKe
00yBb C HEMPOBOAALIMMU 3JIEKTPUYECTBO IOJOIIBAMHU, OJEXKIa M Oeidbe M3 IIEepPCTH, IIeTKa M
HCKYCCTBEHHOIO BOJIOKHA, a TakX€ IpPHU JBWXKEHMM 10 TOKOHENPOBOIALIEMY IIOJYy M TpHU
BBIMOJIHEHUU DPYYHBIX OINepanuid ¢ audjaekTpukaMu. [loTeHmuan M30JMpoOBaHHOIO OT 3€MJIU Tefa
YeoBeKka MOKeT mpeBblarh / kKB. MHorna (B 3aBUCHMOCTH OT BHJIAa MOJIMMEpPa U MHTEHCHBHOCTU
TPEHHs YacTel KOCTIOMA) 3TOT MOTSHIMAT MOXKET gocturath 14-45 kB.

Bocniiamensiiomasi Cnoco0HOCTh HCKP CTATHYECCKOI'0 3JICKTPHUYECTBA

PeanpHas  BocmiameHstoINasi  CIIOCOOHOCTh — BJIEKTPUYECKOW  UCKPBl  3aBHCUT  OT
KOHILEHTPALUK, TeMIepaTypbl U JaBJICHUS B3PBIBOOMACHON CMecH. YCIOBHUEM BOCIJIAMEHEHHS
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(B3pBIBa) TAKOM CMECH OT HCKPBI CTATHYECKOTO AJICKTPUUECTBA ABJISCTCS CIICAYIOIIEe:
WI/I WMI/IHI

rae W, — sHeprus paspsga CTaTUYeCKOro 3JIEKTPUUYECTBA C 3apsLKEHHOrO mMarepualia (3aBUCUT OT
CBOMCTB MaTepuasa, KOHCTPYKIMHU ammapaTa, TeXHOJOruueckoro mpouecca U Ap.); Wiy

MUHHUMAaJIbHAsE SHEPTUsl 3KUTaHUs TOproUYel cmecH, 00pa3oBaHHE KOTOPOH BO3MOXKHO B JTAHHOM
TEXHOJIOTUYECKOM IIpoliecce (3aBUCUT TOJBKO OT CBOMCTB ToOprodel cMecu U SBISETCS
XapaKTEPUCTUKON YyBCTBUTEIBHOCTHU €€ K BOCIJIAMEHEHHUIO), ONPEEIIAETCS IKCIEPUMEHTAIbHO.

OObIYHO MHHUMAaJIbHAsi SHEPrusi, HEoOXoguMas Ui BOCIUIAMEHEHHUS IbUIEBO3/YIIHBIX
B3PBIBOOIIACHBIX CMECEH, BBILIE HHEPIHUH, BOCIUIAMEHSIOLIEH IapOBO3IYLIHBIE B3PBIBOOIIACHBIE
cmecu. Ilpu pasHoctu noreHnuanoB 3 kB HMCKpoBO#l pa3psa MOXET BOCIUIAMEHHMTH IOYTH BCE
ropro4ue raspl, a npu 5 kB Takxke 00JbIIyI0 4acTh TOPIOUMX IBLIEH.

Takum  oOpa3oMm, CTaTM4ECKOE HJIEKTPUYECTBO MOXKET  BbI3BaTh  BOCILIAMEHEHUE
B3PBIBOOIIACHOM CMECH IPU COBOKYITHOCTH CJIEAYIOLIMX YCIOBHM:

-HAJINYMY UCTOYHUKA CTATUYECKHUX DJIEKTPUUECKUX PA3PsIOB;

-HaKOIUICHUH 3HAYUTEIIbHBIX 3aps10B HA KOHTAKTUPYIOIIUX IIOBEPXHOCTSIX;

-JI0CTaTOYHOM Pa3HOCTH NOTEHIMAJIOB JUIsl 3JIEKTPHUECKOT0 MPOoOO0s Cpeabl;

-HQJIMYNU JOCTATOYHOM 3aIIaCEHHOM 3JIEKTPUYECKON YHEPTUH;

-BO3MOYKHOCTH BO3HUKHOBEHUS IEKTPUUECKUX Pa3PsIOB.

OtcyrcrBue 10000 M3 YCIOBUH MCKIIIOYAET I10>KapOB3PBIBOONACHBIE  IIOCIIECTBUS
CTaTHUYECKOTO 3JIEKTPUYECTBA.

VcnoBue 0€30MacHOCTH  OT  CTAaTUYECKOTO 3JIEKTPUYECTBA MOXKET OBITh  BBIPAXKEHO
HEPABEHCTBOM

Wn 014WMI/IH

B moxapo- W B3pBIBOONACHBIX MPOM3BOJCTBAX PEAIBHYIO ONACHOCTh MPENCTABIISET
«KOHTAKTHAs» DIIEKTPHU3alMs JIIOJeH, paboTalomMX C JBWXKYIIMMUCA —JIUAJIEKTPUUECKUMHU
MaTepuasiaMu (TpH MPOPE3NHUBAHUY TKaHEH, TIOKPBITUU PE3MHOMN KOPAOB Ha KaJlaHpax, 00paboTke
CHHTETHYCCKUX TKaHeH M HUTEH, MOJIMMEPHBIX IUICHOK W T.1.). Ha dYenoBeke HakariMBaeTcs
CTaTUYECKOE AJIEKTPUUYECTBO, KOTOPOE MPU COMPUKOCHOBEHNH YEJIOBEKA C 3a3€MJIEHHBIM MPEAMETOM
BBI3BIBAET MCKPBI U BOCIJIAMEHEHUE CMECH. DHEPrus pa3psiaa STOH UCKPHI MOXKET COCTaBIATh 2,5-7,5
m/lx. Kpome Toro, Takoe 3JIEKTpUYECTBO OKa3bIBACT HEMPUITHOE (PU3MOIIOTUUYECKOE BO3ICHCTBUE
Ha YEeJIOBEKa, BbI3bIBasl caldble, yMEPEHHBIEC W CHIIbHBIE YKOJIBI I yAAphl, 3aBUCAIINE OT YJHEPTUU
paspsana. Tak kak TOK MpU 3TOM HE3HAUYUTEIIEH, YKOJbI U yAapbl HENOCPEICTBEHHYIO ONACHOCTh JIJISt
YEJIOBEKa HE IIPEACTABIISIOT.

UToOBI HCKITIOUNTH (POPMUPOBAHUE BOCIUIAMEHSIONIUX Pa3psoB C YeIOBEKa, HEOOXOIUMO
obecnieunTh OBICTPYIO yTeuKy 3apsinoB. C 3TOH LEIbI0 YMEHbBIIAIOT COMPOTUBIICHHE O0YBU U TIOJA.
B nmpousBoacTBax, rae CynecTByeT OMacHOCTh BOCINIAMEHEHHUS B3PBIBOOMACHBIX CMECEH pa3psiiomM
C YelnoBeKa, HeoOXOoAMMO obecreunBaTh PabOTAIONIMX JJIEKTPONPOBOSAIICH (aHTUCTATHUECKON)
00yBbIO (HampuMep, C KOXAHBIM BEPXOM W TIOJOIIBOM W3 DJIEKTPOMPOBOISIICH PE3MHOBOMN
MJTACTHUHBI).

OOyBb cuMTaeTCs AJIEKTPONPOBOISAIIECH, €CIH JJIEKTPUUYECKOE COMPOTHUBICHUE MEXIY
AJIEKTPOJIOM B (popMe CTEIbKH, HAXOISAIIMMCS BHYTPH OOYBH, U HAPYKHBIM AJIEKTPOJIOM MEHBIIE
107 Om.

[TokppiTHE TONA CYUTAETCA AIEKTPONPOBOASIIUM M3 OETOHA TONIIMHON 3 cM, crerndeToHa
WU TIeHOOETOHA, KCUJTIOJINTA, HACTUIIA U3 aHTUCTATUIECKON PE3UHBI U T.I.

Oco0oe BHUMaHHE YCTPAHEHHUIO 3JIEKTPHUUECKOIo 3apsja ¢ 4YelOBeKa CIeAyeT YAeNATh Mpu
BBIMOJIHEHUH HEKOTOPBIX PYYHBIX oOrmepanuii (IpOMBIBKA, YHCTKA, MPOTHPKA, MPOKJICHBAHUE,
MPOPE3NHUBAHNE) C TPUMEHEHNEM OeH3MHA, O€H30I1a, alleTOHA, PE3NHOBOTO KJies U T.1I.

Cnocoo6vl ycmpanenus OnacHOCmMU CIMAmMuYecKo2o 31eKmpuiecmea
CoryiacHO JeHCTBYIOIINM MpaBuiaM [4], 3ammra oT pa3psAaoB CTATUYECKOTO AIICKTPUYECTBA

62



JIOJIKHA OCYILIECTBIIATHCS BO B3PHIBO- U MOKAPOONACHBIX MPOU3BOJICTBAX C HAJIMUKMEM 30H KJIACCOB
B-1, B-la, B-Il, B-lla, TI-l u TI-ll, B KOTOpBIX TPHUMEHSIOTCS W BBIPAOATHIBAIOTCS BEIECTBA C
yIeIbHBIM 00bEMHBIM 3JIEKTPUUYECKUM COMPOTUBICHUEM, MTPEBBILIAIOIINM 10° OmM M. B ocTanbHbIX
CilydasiX 3alllyiTa OCYIIECTBIIAETCS JIUIb TOT/A, KOTJa CTATUYECKOE AIEKTPUUECTBO MPEICTABISET
OMacHOCTh JUIsi OOCIIY’)KMBAIOILIETO TEPCOHANIa, OTPULATEIBHO BIHSIET HA TEXHOJOTMYECKUUN
MpoLecC WM KayecTBO MNPOAYKIUU. OCHOBHBIMH CIOCOOaMU YCTPAHEHHS OIMAaCHOCTU OT
CTaTHMYECKOTO OJJICKTpUYECTBA (B COOTBETCTBHH CO CTENEHBIO J(PPEKTUBHOCTH M YaCTOTOU
IIPUMEHEHUS]) ABIISIOTCA:

3a3eMileHHe 00OpyIOBaHMs, KOMMYHHUKAIIMH, anmapaToB U COCYIOB, a TaKkke oOecreueHue
MTOCTOSIHHOTO 3JIEKTPUUYECKOI'0 KOHTAKTa C 3a3€MJICHUEM TeJla YeJIOBEKa;

YMEHbILIEHUE YJEIbHOIO OOBEMHOI0 M IMOBEPXHOCTHOI'O 3JIEKTPHUUYECKOrO COMPOTUBICHUS
MyTE€M MOBBILIEHUS BIIAYXHOCTH BO3/lyXa UM MPUMEHEHHUS aHTUCTATUYECKUX TIPUMECEH;

MOHM3AIMSI BO3yXa WM CPEe/ibl, B YaCTHOCTH, BHYTPH arapara, cocyja 1 T.1.

Kpome 3tux cnoco0GoB mpuberarT K JOMOJHUTEIbHBIM, NAIOIMIUM B KOHKPETHBIX CIIydasiX
HYKHBIH 3QQEeKT npu omepanusx ¢ KHJIKAMH, Ta3000pa3HbIMH U CBHITYYHMH MaTepuajaMu |
BELIECTBAMM: MpEAOTBpallleHre Oo0pa3oBaHHUs B3PHIBOOMACHBIX KOHIIEHTpALMA, OrpaHUYeHUE
CKOPOCTH JIBUXKEHUS KUIKOCTH, 3ameHna JIBXK Ha Heroprouue pacTBOpUTENH U T. 1.

[IpakTudeckuii cnoco® yCTpaHEHHs OMACHOCTH OT CTATHYECKOTO 3JIEKTPUYECTBA BHIOMPACTCS C
yaeToM 3(h(HEKTUBHOCTH U 3KOHOMUYIECKOH 11e7IeCO00Pa3HOCTH.

3azemiieHue. 3a3emiieHue — Hanbojee 4YacTo NpUMEHseMas Mepa 3alUThl OT CTATUYECKOTO
AJIEKTPUUECTBA, €TO LENbIO SBISETCS yCTpaHeHHe (HOPMUPOBAHUS IIEKTPHUECKUX PA3PSIOB C
IIPOBOJIAIIMX 3JI€MEHTOB 000pyaoBaHus. [IoaTomy Bece npoBozsiue yacTu 000pya0BaHUS U
AJIEKTPOIPOBOIHBIE HEMETAIUTMUECKHUE MTPEIMETHI ITOJIEKAT 00s13aTeTbHOMY 3a3€MJICHHUIO,
HE3aBUCHMO OT TOT'0, IPUMEHSIOTCS JIU IPYTrUe CIOCO0b! 3alIUThl OT CTATHYECKOI0 3JIEKTPUYECTBA.
3a3eMJIsTh CIIelyeT He TOJIBKO T€ YacTH 000pyJ0BaHMUs, KOTOPHIE Yy4acTBYIOT B TEHEPUPOBAHHUH, HO
U BCE JpYyrue, TaKk KaKk OHU MOTYT 3apsaIUThCs [0 3aKOHAM 3JIeKTPOCTaTHUECKOW MHAYKIMU. Bo
MHOTHX CIIy4asiX WHAYLIHPOBAaHHBIE 3aps bl OOJIee OMACHBI, YeM 3apsiabl, KOTOPBIC SBISIOTCS
IPUYMHON UX 00pa30BaHus.

B cmydasx, korma oOOpyZOBaHWE BBITIOJHEHO W3 TPOBOASIINX JIIEKTPHUECKHH TOK
MaTepHaJIOB, 3a3eMJICHHE SIBIISIETCS OCHOBHBIM M ITOYTH BCET/Ia JOCTATOYHBIM CIIOCOOOM 3aIHTEHI.
Oco0eHHo 3(hPeKTUBHO 3a3eMJIEHHE TOKOMPOBOJAIIMX YacTeil 00OpynoBaHUS MHpU NepepadoTke
BEILIECTB C Y/ACIBbHBIM COMPOTUBIIEHHEM He Ooliee 10® OmM M JUIA KUIKOCTEN U 10’ Om ™ VIS
TBepIabIX Tel. Eciu ke Ha BHENIHEH MOBEPXHOCTH WM BHYTPEHHHX CTEHKAX METAJUTMYECKHX
anmaparoB, pe3epByapoB M TPYOOIPOBOJOB OOPa3yIOTCS OTIOXKEHHS HENPOBOMAALIMX BEILIECTB
(cMomnBI, TUICHKH, OCAJIKH), 3a3eMJICHHE CTaHOBUTCS HEd(D(DEKTHBHBIM U CO3JaeTCs JI0XKHOE
BIIEYATJICHUE O HAJIeKHOCTU M OE30MacCHOCTU. 3a3eMJIEHUE HE YCTPaHSeT OMACHOCTU U B Cilydyae
MIPUMEHEHMS allapaToB C SMAIMPOBAHHBIMU U APYTUMHU HEAIIEKTPOIPOBOSAIUMH MOKPBITHSIMH.

Hemerannuueckoe 0OOpyJOBaHHE CUYMTACTCS HIIEKTPOCTATUYECKHU 3a3€MIIEHHBIM, €CIIU
COIIPOTHBIIEHUE DPACTEKaHWIO TOKAa Ha 3€MIJII0 C JIIOOBIX TOUYEK €ro BHEUIHEW W BHYTPEHHEU
noBepxHOCTH He mpesbimaer 10’ OM P OTHOCHTENBbHON BIAXHOCTH BO3AyXa He Bbire 60 %.
Taxoe conpoTuBieHHe 0OecrieunBaeT He0OX0MMOe 3HAUCHHE TOCTOSIHHOM BPEMEHU peNlakcalliy B
npenenax JecATOW JIONMM CEeKYHIbl B HEB3PBIBOOMACHOW W THICSIYHBIE JOIMH CEKYHIBI BO
B3phIBOONIacHOW cpene. [locTosHHAas BpeMEHHM pelakcalliil  CBsi3aHAa C COMpPOTHBIICHUEM I
3a3eMJICHHS TTpEeIMeTa MM 000pYA0BaHUS U ero eMKOCThi0 C cooTHomeHneM = rC.

Ecmu emxocts C Mala, CONPOTHBICHHE PACTEKAHMIO TOKa MoxeT ObiTh Bhime 107 Om. C
YYETOM STOW BEITUYHMHBI PACCUUTHIBAIOTCS MAKCUMAIIbHO JIOMYCTHMbIC 3HAUYEHUS! COMPOTHUBIICHUI
3a3eMJISIIOIINX YCTPOMCTB.

TpyOomnpoBobl HApYKHBIX YCTAaHOBOK (Ha 3CTakajaXx WIM B KaHalax), 00OpyIOBaHUE W
TpyOONIPOBOABI, PACIONIOKEHHBIE B I€XaX, JOJDKHBI MPEJICTAaBISATh Ha BCEM MPOTHKEHUU
HETPEPBIBHYIO DJIEKTPHUYECKYI0 [eNb H TMPHCOSAWHATHCS K 3a3€MIBTIONIMM  YCTPOHCTBAM.
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Cunraercsi, 4TO DSJEKTpUYECKas MPOBOAUMOCTh (IIAHIEBBIX COCAMHEHHH TPYOONPOBOJIOB U
anmnapaToB, COSIUHEHUH KPBIIMIEK C KOPIyCaMH alapaTroB H T.II. JOCTATOYHO BBICOKA (OOBIYHO HE
6osee 10 OM) u He TpeOyeTcsl yCTaHOBKH CHEIUATbHBIX MMapalIeTbHBIX TEPEMbIUCK.

Kaxnmast cucrema anmapaToB U TpyOOIIPOBOJIOB B Ipe/ieliax Iexa JI0JKHA OBbITh 3a3eMJICHa HE
MEHee YeM B IBYX MecTax. Bce pesepByapbl i eMKOCTH BMECTHMOCTBIO Gonee 50 M° 1 auamerpom
Oonee 2,5 M 3a3eMJISIOT HE MEHEE YeM B JBYX IPOTHUBOMOJIOXKHBIX TOYKax. Ha moBepxHOCTH
TOPIOYHX KHUIKOCTEH B pe3epByapax HE JOHKHO OBITh TUIABAIOIINUX MPEIMETOB.

HanuBHBIE CTOSKM OSCTakal sl 3allOJHEHUS JKENE3HOJOPOXKHBIX IUCTEPH U PEIbCHI
KEJIE3HOIOPOXKHBIX IyTEH B Ipenenax CIMBOHAIMBHOTO (PPOHTA IOJKHBI OBITH SJIEKTPUUYECKU

COETMHEHbI MEXAY CO0OM M HaJe)KHO 3a3eMJICHBI. ABTOIMCTEPHBI, HAIMBHBIE CyJa, CAMOJIETHI,
HaXOSIIMECS O/l HATMBOM WJIM CJIMBOM TOPIOYMX JKUIKOCTEH M CHKMKEHHBIX Ta30B, TOJDKHBI TAKKE
3a3eMysIThCsl. KOHTakTHBIE ycTpoicTBa (0€3 CpeACTB B3PHIBO3AIIMTHI) Ui  PHCOCIUHCHUS
3a3eMJISIFOLIMX TPOBOTHUKOB JOJDKHBI OBITh YCTAHOBJICHBI 32 Mpe/eiaMy B3pPbIBOOIIACHOH 30HbI (He
MeHee 5 M oT mecTa HanuBa win ciuBa [1]). [Ipu 3ToM NpOBOTHKMKK BHaYale MPHUCOCAMHSIOTCS K
KOpIycy OOBEeKTa 3a3eMJICHHS, a 3aTeM K 3a3eMIIIIoNIeMy YCTpOHCTBY. [IpuMeHsieMble i 3THX
el 32)KUMbI, PO3ETKH, MarHUTHl W JAPYrue MPUMUTHBHBIC YCTPOMCTBA W TMPUCIIOCOOJCHUS HE
OTBEUAIOT TPEOOBAHMSIM AJIEKTPOCTATHYCCKON MCKPOOE30IMaCHOCTH U HE UMEKOT COOTBETCTBYFOIIIMX
pa3peUIUTEIbHBIX ~ JOKYMEHTOB  (JIMLIEH3WM,  CBHJCTEIBCTBO 00  3JIEKTPOCTATHYECKOU
MCKPOOE30MAaCHOCTH H B3PBIBO3AIINTE, CEPTU(GHUKATHI KAYeCTBA U T.JI.) HA MPABO UX M3TOTOBJICHHS U
MIPUMEHEHHSI BO B3pBIBOOIIACHOW 30HE.

KpoMe TOro, MMEHOT MECTO CYIIECTBCHHBIC KOHCTPYKTHUBHBIC Pa3IM4YMs YCTPOHCTB IS
3azemicHus aBrouucTepH (AL]) Ha Hedrebaszax u aBro3ampaBouHbiX Komiuiekcax (A3K) or
AHAJIOTMYHBIX Ha aBTO3ampaBovHbIX CTaHIHIX (A3C) 00Iero mMoib30BaHUS M BEIOMCTBEHHBIX
MTyHKTOB 3aIPaBKU TOTLIUBOM.

Takum 0Opa3zom, MpUMEHSEMbIE JI0 CHX IOp I ATHX IIeNiei 3a3eMIISIONINE YCTPOUCTBA HE
o0ecreynBarOT TPeOyeMOro YpOBHSI MM0>KapOB3PHIBOOEC30MACHOCTH TEXHOJIOTHH HAMBa WJIM CIHBA
ToruuBa u Apyrux JIBXK.

3azemiieHHEe HE BCErjia pemaeT MmpoOJieMy 3alluThl OT CTAaTHYECKOTO JJIEKTpuYecTBa. Tak,
3a3eMIIEHHE pe3epByapa, 3allONHAEMOrO HAadIEKTPU30BAHHOW IKHJIKOCTBIO, JIUIIb HCKIIIOYAET
HaKOIUICHUE 3apsya (HaTeKarolero M3 o0beMa KHUIAKOCTH) M Ha €ro CTEHKaX, HO HE YCKOpSET
MIPOIIECC PACCESTHUS 3apsifia B )KUAKOCTU. DTO OOBACHIETCS TEM, YTO CKOPOCTh PETaKCaIliH 3apsaoB
CTaTHYECKOTO  JJIEKTPUYECTBA B O0BEME AMIICKTPUYECKOW JKUAKOCTH  He(TempoayKTOB
OTIpeIIeTsIeTCSl  TOCTOSHHOM — BpeMeHHW penakcanmu . CrlemoBarenbHO, B 3allONHIEMOM
Ha’JIEKTPU30BAaHHBIMU HEPTENMPOILYKTAMH pe3epByape B TEUCHNE BCETO BPEMEHH 3aKAaUKU KHUIKOCTH
W B TEYEHHE BpPEMEHHW, TNPUOIM3UTEIIFHO pPaBHOM 3 , TIOCIE €€ OKOHYaHHS CYIIECTBYET
AIIEKTPUIECKOE TIOJIE 3apsiIOB HE3aBHCHMO OT TOTO, 3a3€MJICH ATOT pe3epByap WiH HeT. VIMEeHHO B
ATOT TPOMEXKYTOK BPEMEHH MOXKET CYIIEeCTBOBATh OIMACHOCTh BOCIUIAMEHEHHUS MapOBO3IYIITHOM
CMecH HE(TEIIPOAYKTOB B pe3epByape pa3psaaMu CTAaTUIECKOTO HIIEKTPUIECTBA.

Oco0yto 0nacHOCTb, B CBETE YKA3aHHOT'O, MPEICTaBIAET co00ii 3a00p Mpob U3 pe3epByapa cpazy
nocne ero 3anonHeHus. OJHaKo yepe3 MPOMEXYTOK BpEMEHH, IMPHUMEpHO paBHbIM 3 , mocie
OKOHYAHMS 3allOIHEHHs 3a3€MJICHHOTO pe3epByapa 3apsijibl CTATUYECKOTO JJIEKTPHUYECTBA B HEM
MPAaKTUYECKH MOHOCTBIO PEIAKCUPYIOT, SIEKTPUIECKOE TI0JIe MCcUYe3aeT U MPOBEeHHE KaKuX-T100
MaHUMYJSIIUHN 10 3a00py POO JKUAKOCTH CTAaHOBUTCS Oe30macHbIM. [103TOMY B LIENSX UCKITIOUYEHHS
pa3psIoB TPU 3allOJHEHHU CTAllMOHAPHBIX pPE3epBYapoOB MM JKEJIC3HOJOPOXKHBIX IIMCTEPH Ha
poO0OTOOPHUK MTpK 0TOOpE MPOO yepes JIIOK U3 pe3epByapa WK Ha HATMBHYIO TPYOY B Ipoliecce ee
W3BJICUYCHUS U3 IIUCTEPHBI HEOOXOIMMO BBIIEPKATh POMEKYTOK BPEMEHH, paBHbIH [3]

T=3K,

re - MOCTOSHHAs BPEMEHM pelakcaluu HeTenpoaykTa, ¢; K — Kod((UIIUEHT, YIUThIBAIOLIHHA
yBEJIMUEHUE BPEMEHU pelaKcallii 3a CYET MOBEPXHOCTHOTO 3apsiia HeTenpoayKTa.
Jlnist cBeTIIbIX HE(YTENPOIYKTOB, UMEIOIUX HU3KUH YPOBEHB 3JIEKTPOIPOBOAHOCTHU (IIPU v
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10! Om M), HeoGxomuMoe BpeMsi BBIIEpKKH 1, obOecrieumBaromniee OE30MaCHOCTh JaTbHEHIINX
oreparuii, 10JKHO ObITh He MeHee 10 MUH MocIie yCIIOKOSHUS )KUIKOCTH. 3a3eMJICHHIE pe3epByapa
W BBIIEp)KKAa HEOOXOJUMOTO BPEMEHHU TIOCHe 3aloJHeHUS He JaayT HYyKHoro sddexra
0€30MaCHOCTH B CJIydasx, KOI/ia B pe3epByape MMEIOTCS IUIABAIOIIUE HA MOBEPXHOCTH KHIIKOCTH
W30JIMPOBAHHbBIE MPEIMETHI, KOTOPhIE MOTYT MPUOOPECTH 3apsij] CTATHYECKOTO AJIEKTPHUECTBA B
XO0JI¢ 3aIOTHCHUS pe3epByapa U COXPAHATh €r0 B TEUCHHE BPEMEHHU, 3HAUUTEIHHO MPEBBIMIAIONIEM
3 . B sToM ciiydae npuOIMKEHHE K IJIaBAIOIIEMY MPEAMETY 3a3€MJICHHOTO MPOBOMISIIETO Tela
MOJKET COMPOBOXKAATHCS OMACHBIM UCKPOOOPA30BAHUEM.

YMeHbIeHHE 00bEMHOI0 H MOBEPXHOCTHOI'O YACJAbHBIX AICKTPUIYECCKHUX

conporuBjeHuii. CHIKeHHEM O0BEMHOTO M MOBEPXHOCTHOTO COMNPOTUBICHUN obOecreuuBaeTcs
COOTBETCTBYIOIIAsl JIEKTPONPOBOJAHOCTh U  CIHOCOOHOCTh JAMINEKTPHKA OTBOAMTH  3apsiibl
CTaTMUYECKOTO 3JIEKTPUUECTBA. Y CTPAHEHUE ONACHOCTU CTATUYECKOM AJIEKTPU3ALNU JAUAIEKTPUKOB
3TUM CHOCOOOM sBIIETCS BecbMa S(PQEKTUBHBIM M MOXKET OBITh JOCTUIHYTO IOBBIILIEHUEM
BJIQ)KHOCTH BO3]1yXa, XUMUYECKOH 0OpaOOTKONW MOBEPXHOCTH, IPUMEHEHUEM 3JIEKTPOIPOBOIAHBIX
HOKPBITUI U aHTUCTATUYECKHUX BEIIECTB (IPUCAIOK).

IloBbINIEHNE OTHOCHTEIbHOI BJIAKHOCTH BO3AYyXa. BOJBIIMHCTBO IOXAPOB OT HCKP
CTaTHMYECKOTO 3JICKTPUYECTBA TPOUCXOIUT OOBIYHO 3WMOM, KOT/Ia OTHOCHTENbHAS BJIKHOCTH
BO3ayxa HuU3Ka. [Ipu OTHOCHTENbHOH BIAXHOCTH BO3ayxa Bbime 65-70 %, kak MOKa3bIBAIOT
HCCJICIOBAHMS M IMPAKTUKA, YHCJIO BCIIBIIICK U 3arOPAaHUi CTAHOBUTCS HE3HAUYUTEIbHBIM.

YckopeHrne CTEKaHHS SJCKTPOCTATHYCCKUX 3apsAfoB C JUAJICKTPUKOB IIPH  BBICOKOM
BIIQ)KHOCTH BO3JIyXa CBS3BIBAIOT C TEM, YTO HAa MOBEPXHOCTH TUAPOPIIBHBIX ITUIJIEKTPUKOB
aJicopOupyeTcsi TOHKas TUICHKA BJard, cojepikamas OOBIYHO OOJBIIOE KOJIHYECTBO HOHOB W3
3arpsi3HEHUN W PACTBOPEHHOI'O BEIIECTBA, 32 CUET KOTOPBIX OO0ECIeYMBACTCS JIOCTATOYHAS
MMOBEPXHOCTHASL 3JICKTPOIPOBOJHOCTD 3JICKTPOJUTHYECKOIO XapakTepa. IJIEKTPOIPOBOIHOCTh
aJIcCOpOMPOBAHHON TUICHKU BJIard MPU MPOYHMX PABHBIX YCIOBHSIX OMPEICIISICTCS €€ TOJIIMHONW U B
CBSI3M C 9TUM B 3HAYUTEIHLHOW CTETICHH 3aBHCUT OT OTHOCHTEIHHOW BIAKHOCTH BO3ayxa. Yem oHa

BBIIIIE, TEM TOJIIIE TUICHKA. BOIHEIC MICHKH TOMIMHOR 10 cM BH3yaibHO HENb3s OOHAPYKHTS,
OJIHAKO OHHU YBEJIMYMBAIOT MOBEPXHOCTHYIO 3JIEKTPONPOBOJHOCTh AMDJIEKTPHUKA U CIIOCOOCTBYIOT
yreuke 3apsanoB. [[09TOMy MOBEPXHOCTHOE CONPOTUBIIEHUE IUANEKTPHUKAa yMeHblnaeTrcs. OmgHako
€CIIi MaTepuaj HaxouTcs pu 0oJiee BHICOKOH TeMIlepaType, YeM Ta, IpU KOTOPOH IIEHKa MOXKET
yIE€pP)KUBAThCSI HA IOBEPXHOCTH, YKa3aHHAs MIOBEPXHOCTh HE MOXKET CTaTh NMPOBOJAIICH Aake Npu
OUYeHb BBICOKOM BJIAXXHOCTH BO3Jyxa. D(G(deKT Takke He OyAeT NOCTUTHYT, €ClU 3apsKeHHas
MOBEPXHOCTh AMAIICKTpHKa runpododHa (cepa, mapaduH, Macia U APYrUe YrISBOAOPOMAbI) HIIH
CKOpOCTh €€ INepeMeIleHus OoJiblIe, YeM CKOPOCTh 00pa30BaHMs MOBEPXHOCTHOM MIIeHKH. Takum
o0pa3om, croco0 yBIaKHEHUS BO3JlyXa He Bcera 3(pEeKTUBEH.

VYBennueHue BIAXKHOCTH BO3AYyXa IOCTUTAETCA PACIbUIEHHEM BOJISHOTO Iapa WX BOJBI,
LUPKYJISUEN BIaKHOTO BO3/1yXa, @ UHOI1a CBOOOIHBIM HCIIAPEHUEM C TIOBEPXHOCTH BOJIBI.

B HekoTopeIX ciaydasx skenaeMblil 3pQeKT JoCTUraeTcss MECTHBIM YBIQXKHEHHUEM MapOB WUIIH
OXJIAXKIEHUEM DJIEKTPHU3YIOIIEHCS TTOBEPXHOCTH 10 TeMrepaTypbl Ha 10 °C Hmke TeMIeparypbl
OKpY>Karollen Cpeibl.

Xumuyeckass 00padoTKa IOBEPXHOCTH, JJIEKTPONPOBOAHBbIC MNOKPbITHA. CHuXeHue
YAEIBHOTO MOBEPXHOCTHOI'O COMPOTHBIIECHUS MOJMMEPHBIX MAaTEpPHAIOB MOXET OBITh JOCTUTHYTO
XHMHYECKOW 00pabOTKOM MOBEPXHOCTH KHCIOTaMU (HAaIlpUMep, CepHON MM XJIopcyinb(oHOoBoiT). B
pe3yibTare 3TOro MOBEPXHOCTH MOJUMepa (MOJIUCTHPOJ, IMOJUITHUICHOBBIE U MOIMA(HUPHBIC
TUICHKH) OKUCISIOTCS Wi cyabdupyrorcs. [Ipu 3ToM ynenpHOe MOBEPXHOCTHOE CONPOTHBICHHE
camkaercs 10 10° Om IIpY OTHOCHUTENILHOM BIQXKHOCTH Bo3ayxa 75 %.

[TonoxurtenbHbll 3¢ deKkT mocTuraercs M Hpu 00pabOTKE H3JENUM U3 TMOJUCTHpONA U
MOJIMOJIEPUHOB MOTPYKEHHEM 00pa3loB B METPOJIEHHBIN 3QUp MpHU OJHOBPEMEHHOM BO3JEHCTBUU
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YIABTPa3BYKOM. MeTOIbl XUMHUYECKOU 00paboTKH 3(PPEKTUBHBI, HO TPEOYIOT TOUYHOTO COOJIIOICHUS
TEXHOJIOTUIECKUX YCIOBHIA.

Nuorma HeoOxomumbiid d(peKT moCTUTAETCS HAHECEHHEM Ha JTUAJICKTPUK MOBEPXHOCTHOU
XOpOIIO TPOBOASAIIEH TUIGHKH. Hampumep, MeTaJuIMUeCKWe TOHKHWE IUICHKHA IOJY4aroT
pacrbuieHHeM, pa3OphI3rHBaHUEM WIIM UCITAPCHUEM B BaKyyMe WJIM HAKJICHBAaHHEM METAJUTMYECCKON
¢donbru. [TeHKN Ha YrIepoaHONW OCHOBE MOYYAl0T PACIIBUICHHEM YTIIepoJia B )KHUIKOU Cpelie WK
MopomIka (YacTUIbI MEHbIIIE | MKM).

Ipumenenne AHTHCTATHYECKUX BelIeCTB. BospmuHCTBO TOPIOYUX "
JIETKOBOCIUIAMEHSIOIIMXCST JKUJKOCTEH XapaKTEpU3YeTCs BBICOKUM YIEIBHBIM AJICKTPHUECKUM
conpoTuBiieHueM. [l03TOMy MpH HEKOTOPBIX OIEpalusAX, HampuMep ¢ HePTEeNpOoayKTaMH,
MPOUCXOTUT HAKOIUICHUE 3apsIOB  CTAaTHYECKOTO AJIGKTPUYECTBA, KOTOPOE HE TOJIBKO
MPEMSITCTBYET HWHTECHCU(PUKAIMKM TEXHOJIOTHYECKHX OMNEepaluid, HO U CIYXKHUT HUCTOYHUKOM
MHOTOYHCIICHHBIX B3PHIBOB W TIOXAapOB Ha HedTenepepabaThBAlONMX W HEPTEXUMHUYESCKHX
MPEIIPUATHSIX.

JIBIDKEHHE JKUAKHX YIIIEBOJOPOIOB OTHOCHUTEIIBHO TBEPJIOTO, KUAKOTO MM ra3000pa3HOro
TeJa MOXKET NMPUBECTH K Pa3ACNEHUIO ANEKTPUUECKUX 3apsI0B Ha OBEPXHOCTH COMPUKOCHOBEHUSI.
[Ipu NBWIKEHMH >KUAKOCTH MO TPyOE CIIOW HAXOJISAMIMXCS HAa MOBEPXHOCTH KUAKOCTH 3apsiOB
YHOCUTCSI €€ TOTOKOM, a 3apsiibl IPOTHBOIOJOXKHOIO 3HAKa OCTAlTCA B Tpyde H, eciu
MeTaJulndeckas TpyOa 3a3eMiieHa, CTEKaloT B 3eMJi0. Ecianm MeTammnmueckuil TpyOoIrpoBOX
W30JIMPOBAH WIN U3TOTOBJIEH U3 TUANIEKTPUUECKUX MATEPHATIOB, OH MPHOOPETAET MOJOKUTEIbHBIN
3apsijl, a KUAKOCTh — OTPULATEIBHBIN.

CreneHp dSIeKTpU3aluU  HEPTENPONYKTOB 3aBUCUT OT COCTaBa M KOHLEHTpPALUU
COJIepKallNXcsd B HUX AKTUBHBIX IpuUMecel, (DU3MKO-XUMHUYECKOTO0 COCTaBa He(TErnpoayKTOB,
COCTOSIHUSI BHYTPEHHEH MOBEPXHOCTU TPYyOOnpoBojAa (KOpPpPO3UU U T.JA.) WIM TEXHOJIOTHYECKOIO
ammapara, JUAJIEKTPHYECKUX CBOWCTB, BSI3KOCTU M IJIOTHOCTH JKHIKOCTH, a TAKXKE OT CKOPOCTH
IBUKCHHSI SKUIKOCTH, JAMaMeTpa W JUIMHBI TpyoOompoBoma. Tak, mnpucyrctBue 0,001 %
MEXaHHUYECKUX MpHUMecel MpeBpallacT MHEPTHOE YIIIEBOAOPOIHOE TOIUIMBO B DIEKTPU3YEMOE 10
OTIaCHBIX IMPEJIEIIOB.

Omun u3 Hambosee 3PPEKTHUBHBIX METOJOB, MO3BOJIIIONIUX YCTPAHUTH DSIEKTPU3AIHIIO
He(TENPOIYKTOB, - BBEICHHUE CIIEIINAIbHBIX aHTUCTATUYECKUX BEIECTB.

[TonmoxuTenbHbIE PE3yIBTATHI TOCTUTAIOTCS MPH UCTIOJIH30BAHUN AHTHCTATHUECKUX BEIECTB
Ha TPEANpPUATUAX IO TMepepadoTKe CUHTETHUYECKHUX BOJOKOH. Hambornee BakKHBIM CBOWCTBOM
AQHTUCTATUYECKUX BEIECTB SIBISETCS CMOCOOHOCTH yBEIMYMBATH MOHHYIO MPOBOJMMOCTh M TEM
caMbIM CHMKaThb DJIEKTPUYECKOE CONPOTUBJIEHHE BOJIOKHUCTBIX MarepuainoB. OO6paboTky
BOJIOKHUCTBIX MAaTEpUANIOB aHTHCTaTUYECKUMHU BEIIECTBAMH MPOM3BOMAT 0 Tporecca JHoo
HEMOCPEJCTBEHHO B MPOLIECCe UX U3TOTOBJICHHUS.

Honusanus Bo3ayxa

CymHocTh 3TOro cmocoba 3akioyaeTcss B  HEUTpaldu3aluud WIM  KOMIIEHCAalUuu
MOBEPXHOCTHBIX IEKTPUUYECKUX 3aps0B HOHAMHU PAa3HOTO 3HAKA, KOTOPBIE CO3JIA0T CIelHalbHbIe
npuOOpsl, Ha3bIBaeMble HeWTpamu3aTopamu. MoHu3amusi Bo3ayXa OCYIIECTBISIETCS IBYMS
croco0amMM: DJIEKTPUYECKUM IIOJIEM C BBICOKOW HANpPsDKEHHOCThIO E M pajinOaKTHBHBIM
W3ITy9CHUEM.

[Ipunuun pabGoTel HEWTPAIM3ATOPOB COCTOMT B TOM, UYTO OHH CO3AAIOT BOJIHM3U
HA3JICKTPHU30BAHHOI'O JUDJICKTPHUKA IOJOXUTCIBbHBIC WU OTPULIATCIBHBIC MOHBI. I/IOHI)I, HUMCIOIIHUE
MOJISIPHOCTb, MPOTHBOMOJIOKHYIO MOJSPHOCTH 3apsioB HAdIEKTPU30BAaHHOIO MaTepuala, IMOA
JEHCTBHEM 3JIEKTPUIECKOTO OIS OCEIAI0T HA TIOBEPXHOCTH JUANIEKTPUKA, HEUTPAIHU3Ys €ro.

HoHnzanust BO3/yXa SJEKTPUYECKUM IOJEM C BBICOKOM HANpsDKEHHOCTBIO TONydaeTcs OT
HEUTPAIM3aToOpPOB JIBYX TUIIOB. MHYKIIMOHHBIX U BBICOKOBOJIGTHBIX.
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JdonmosiHUTEIbHBIE CTOCOOBI YMEHbIIIEHUSI OMIACHOCTHU OT CTATHYECKOH 3JIEeKTPU3aluu

PaccmoTpeHHbIe CIIOCOOBI yMEHBIIEHUS ONMACHOCTH CTaTHMYECKOW JIIEKTPU3ALUU MOTYT
OKa3aTbcd HMHOrAa  Manod((EKTUBHBIMM  WJIM  HENpPUEMIIEMBIMH  BO  B3pPBIBOONACHBIX
npou3BojcTBax. [103TOMy MOXET BOZHUKHYTh HEOOXOJMMOCTb CO3/JaHUs YCIOBUM, UCKITFOUAIOIINX
o0pa3oBaHMe B3PHIBOOMACHBIX KOHILIEHTpAllUii, Hampumep, IPUMEHEHHE B pe3epByapax
IUTABAIOLINX KPBIII, 3aloJIHEHHE CBOOOJHOTO TMPOCTPAHCTBA B ammaparax a30TOM MU
YIJIEKUCIOTON, NPUMEHEHHE IOCTOSIHHO MACHCTBYIOIIEH BEHTWIIALMU C BBICOKOW KpPAaTHOCTHIO
oOMeHa BO3/1yXa, a TAaK)Ke aBTOMAaTHYECKOE BKIIOYCHHUE aBapUHON BEHTWISLMY U T.11.

WHorna ynoBIETBOPUTEIbHBIE YMEHBIIEHHE CKOPOCTH TOTOKa V. D(P(GEeKTUBHOCTH 3TOTO
cnocoba OOBsACHSETCS TEeM, 4YTO TMpPH JAMUHAPHOM IIOTOKE CTENEeHb AJIEKTPU3ALNH
IIPONOPIIMOHANIbPHA CKOPOCTH JIBUXKEHHS M HE 3aBUCUT OT AuaMerpa Tpybomposojga D,, a mpwu
TypOYJICHTHOM MOTOKE OHA MPOMOPIHOHAIBHA CKOPOCTH KHUAKOCTH V B cTenieHn 1,75 u nuamerpy
TpyOonpoBoga B cremnenu 0,75. Ilpu sTOM cTaTMyeckoe 3JIEKTPHUUECTBO 00jee HMHTEHCHBHO
BO3HUKAET B TPyOONPOBOAAX C LIEPOXOBATON MOBEPXHOCTBHIO.

JUis TpaHCHIOPTUPOBKU JKUAKOCTEH €O CKOpOCThIO He MeHee 1,5 M/C pexkomeHayeTcs
HIPUMEHSThH PEIaKcaTopbl (HalpuMep, TOPU30HTAIBHBIC YYaCTKU TPYObl YBEIMYCHHOTO JHaMETpa)
HEMNOCPEJCTBEHHO Y BX0/1a B IPUEMHBIN pe3epByap.

[Ipn MCII0JIb30BaHUU penakcaTopoB B COBpPEMEHHBIX KPYIMTHOTOHHAXHBIX
IIPOM3BOJICTBAX HEOOXOIMMO MHOT/IA YBEIMYMBATh CKOPOCTh KUJIKOCTU B TpyOomposoae 10 4-5
m/c. [Toaromy s yBenuuenus 3()(PEeKTHBHOCTH pelakcaropa PEKOMEHAYETCS MPHUMEHSTh HX
c

3a3eMJICHHBIM
U CTpyHAMH WJIM HUINIaMH. OTO  MO3BOJSET  HUCHOJIb30BaTh  3(QQEKT  yBEIWYEHUs
AJIEKTPOIIPOBOTHOCTH OPTaHUYECKHX JKUIKOCTEH B CHIIBHOM AJIEKTPHUYECKOM TIOJIE.

BOHpOCLI JJI1 CAMOKOHTPOJIA

1. Knaccudukanuss 31aHM UM COOPY)KEHHMH IO MOJIHME3aILUTe.
MoTHHEOTBOIbI: KOHCTPYKTUBHBIE TUIIBI U XapaKTEPUCTUKHU 3JIEMEHTOB.

2. TpeboBaHMs K MOJIHUE3AIUTHBIM YCTPOWCTBAM 3/1aHUHN U COOPYKEHHM
Pa3IMYHbIX KaTeropuil. DKCIUTyaTalusi MOJTHUE3AIUTHBIX YCTPONCTB.

3. OO0pa3oBaHue CTATUYECKOTO AIEKTPUUECTBA U €T0 MOoKapHas

ornacHocTh 4. Bocmnamensitomiasi ciocOOHOCTh UCKP CTaTUYECKOTO

JJIEKTPUYECTBA

5. VYcTpaHeHne ONIaCHOCTH CTATUYECKOI0 AJIEKTPUYECTBA ITyTEM 3a3€MIICHHUS

6. YcTpaHeHre ONacCHOCTH CTaTUYECKOT0 3JIEKTPUYECTBA yMEHbIIEHHEM 00BEMHOTO
Y IOBEPXHOCTHOTO Y/I€TbHBIX AIEKTPUUECKUX CONPOTUBIIEHUIN

7. YcTpaHeHne ONacHOCTH CTaTHYECKOI0 AJIEKTPUYECTBA
MOBBIILIEHUEM OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

8. YcTpaHeHne ONacHOCTH CTaTUYECKOT0 MJIEKTPUYECTBA X UMUYECKOU
00pabOTKOI MOBEPXHOCTH JIEKTPOIIPOBOAHBIMU OKPBITUIMU

9. YcTpaHeHne ONacHOCTH CTaTHYECKOI0 AJIEKTPUYECTBA
MPUMEHEHUEM aHTUCTAaTUYECKUX BEIECTB M MOHU3ALMEN BO3IyXa
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