MuHucTepcTBO 00pa3oBanus M Hayku Poccuiickoit @enepanmnu
denepanbHOE rocyIapCTBEHHOE 010 KETHOE 00pa30BaTEeNbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
«BiaagumMupcKkuii rocy1apcTBeHHbI YHUBEPCUTET
umMeHu Ajiekcanapa I'puropreBuda u Hukosas I'puropreBuda CTos1€TOBBIX))
Bary)

WNHCTUTYT MalIMHOCTPOEGHHS U aBTOMOOMIIBHOTO TPAHCIIOPTA
Kadenpa «ABrorpancnopTHas u TexHochepHasi 0e30IacHOCTh

Cocrasureanr Tymanosa H.H.

DJ1eKTPOo0€e30NaACHOCTh

Kypc neknuii

M0 TUCHUIUTHHE «DIEeKTpoOe30macHOCTby A cTyaeHToB Bal'Y,

oOyuaromuxcst mo Hanpasiennto 20.03.01 TexnocdepHas 6e30macHOCTH

Bramumup — 2016r.



OI'JTABJIEHUE.
Tema 1. O611HE BOMPOCHI 3TEKTPOOE3OMACHOCTH «vverrrerneroeressnssossssssssssnsoniand

Jlekmst 1. BBemenme. HopmatmBHO-mpaBoBasi 0asza 3JIEKTPOOE30MACHOCTH. 3aKOHBI
Poccniickoit @enepannu, NOA3aKOHHBIE aKThl. MexXoTpacieBble IpaBujia U HOPMBI,
rocyapcTBEeHHbIE CTaHAAPTHL. ['0cyapCcTBEHHBIN HAA30p 3a MPOBEACHUEM MEPONPUSATHH,
oOecrieynBarOIUX  0€30HMaCHOCTh  OOCTY)KMBAHUS ~ JJIEKTPHUUYECKUX  YCTAHOBOK,
Pocanepronamzop. KouTponb 3a cocTosiHHEM 3JIEKTpoOe30MmacHOCTH Ha 00BeKTax
SKOHOMHUKM JIeHCTBUME D3JIEKTPUYECKOIO TOKAa HAa OpraHu3M u4eloBeKka: MecTHble
JNEKTPUYECKUE TPABMBI. DileKTpuueckue yaapsl. (CTaTUCTHKA 3JIEKTPOTpaBMaTu3ma)...3
Tema 2. AHAJIU3 ONACHOCTH IJTEKTPHUYECKUX CETEM.eeurrirnriirreinrennscsnronns o0all

Jlexuus 2. AHanu3 >MEKTPUUECKUX CETel MO YCIOBUSAM Oe30macHOCTH Pesxxumbl paboThl
CETH U 3JIEKTPOYCTaHOBKU. OMAaCHOCTh 3aMbIKaHUSI TOKOBEIYIIUX YaCTEH

BIICKTPOYCTAHOBOK HA BEMITEO ... vvtuteenteenaeenneennaeenseenneeenseenneeaneeanneenneeenneans 11
Jlexius 3. DNEKTPUYECKUE U MATHUTHBIC MTOJISI TPOMBIIIIJICHHBIX M OBITOBBIX

o 5328 070) 01 0) % (0707 010 ) - 25
Jlexuus 4.. DnekTpocTaTruyeckasi HCKpOOE30MacHOCTh U 3alllMTa OT CTAaTHYECKOTO

o (&2 N )7 L (ST ¥ T A 32
Tema 3. 3aIUTHBIE MePBI OT MOPAKEHHUA ITEKTPUUECKUM TOKOM ...evvvenenennse..39

Jlexuus 5. OcHOBHBIE IIPOMBIIICHHBIC CII0COOBI 3aIIUThI YCJIOBCKA OT ITOPAKCHHUA

DITCKTPHUCCKIM TOKOM ... tuttntenteseseteteeneentensentene et ensensenseanenseaneeneeneans 39.
Jleknust 6. CrienualibHbIe MEpBI. 3aIIUTHOE 3a3eMJICHUE. 3aIMTHOE 3aHYJICHHUE.
3amuTHOE OTKIFOUYCHUE. CUTHATM3AMNAS U OJIOKHUPOBKH .....veevseneenreeneeneennennannns 39
Jlextus 7. 3aUTHBIC CPEICTBA B SJIEKTPOYCTAHOBKAX . ATIIIapaThl 3alIUTHI B
DITCKTPOYCTAHOBKAX .. uvettenstenneenaeenteentenseeneeseenaeanseeneeaneenseansenseanseaeens 39

Tema4d. Texnuka 0e3onacHoctu (TH) npu 3xcniIyaTauuu 3J1eKTPOYCTAHOBOK.67
Jlekmst 8. Ilpom3BoacTBO pabOT B IIEKTPOYCTAHOBKAX. YCIOBHSA O€30MacHOM

AKCIITYATAIUHU DTEKTPOYCTAHOBOK ... .eneenttententeententeteententeateeneeteaneeneennens 67
Temab. [MoxapHasi 60€30MACHOCTD ITEKTPOYCTAHOBO .vveuverreercsnssoensssensscss 1S
Jlexuust 9. DneKTPOYCTaHOBKHU BO B3PHIBOOIMACHBIX 30HAX. DIEKTPOOOOPYI0BaHUE B
TTOMKAPOOTTACHBIX BOHAX ..ttt ntteennteenneeenneeenneenaeeenneeaeeeennaeeanneenneeannaeens 78

(5507 (¢10) Q) 1 1<) 021 ) 0) 5 PR N 122



Tema 1. O6uue Bonpocsl daekTpodesonacHoctu (ab).
Jlekuus 1. Beenenne. HopmatuBHO-1paBoBas 6a3a 371eKTpOOE30MacHOCTH. 3aKOHBI

Poccuiickoit denepainu, noa3akoHHbIE aKThl. MeKOTpacaeBble MpaBuia 1 HOPMBI,
rocyJapCTBEHHbIE CTaHIapThl. ['ocyaapcTBEHHBIN HA130p 33 IPOBEACHUEM MEPOIIPUATHM,
o0ecreynBaroIuX 0€30MacHOCTh 00CTYKUBAHUS AIIEKTPUUECKUX YCTAaHOBOK,
Pocanepronaazop. KoHTposb 3a cOCTOSTHHEM 3IIEKTPOOE30MacHOCTH Ha 00bEKTaxX
SKOHOMUKH J[eMCTBUE 3JIEKTPUYECKOI0 TOKA Ha OpraHu3M 4ejoBeka: MecTHble
3JIEKTPUYECKHE TPAaBMBbI. DIEKTpUUecKue ynappl. CTaTUCTUKA 3IEKTPOTPABMATU3MA.

JIEKTPO0e30NaCHOCTh — JTO CHCTEMA OPraHM3ALMOHHO-TEXHUYECKUX MEPONPUSITUH,
o0OecrieunBarOIIMX 3alIUTY JIIOJEH OT BPEAHOIO M OINACHOIO BIIMAHUSA AJIEKTPUUYECKOTO TOKA,
ANEKTPUYECKOMN IYTH, 3JIEKTPOCTATUUECKOTO MOJISl U CTATUYECKOTO JIEKTPUUECTBA.

JIEKTPOYCTAHOBKA — COBOKYINHOCTh MAalllMH, AanlapaToB, JIMHUW 3JeKTporepenady Hu
BCIIOMOTaTeJIbHOTO ~ 00OpYJOBaHMs,  IpEIHAa3HAYEHHBIX JUIsl  NPOMU3BOJACTBA,  Iepeaaud,
TpaHcOpMalK, PacHpEesICHUs 3JIEKTPUUECKON SHEpruu, mnpeoOpa3oBaHUE €€ B JIPYrod BHJ
SHEPTUH.

JelcTBYIOIIAsA 3JIeKTPOYCTAHOBKA — YCTAaHOBKA, KOTOPAsi HAXOJUTCS MO HANPSKEHHUEM,
WIM Ha KOTOPYH0 B JI0OOOM MOMEHT MOXET OBITh I10JaHO HANpsHKEHUE C IIOMOIIbIO
KOMMYTAI[MOHHOTO 000PYA0OBaHUSI.

JelicTBHE 3JIEKTPHUYECKOI0 TOKA HA OPraHU3M 4YeJ10BeKa

DNEKTpUYECKU TOK, MPOXOJAs Yepe3 IKUBOM OpraHu3M OKa3blBAa€T TEPMHUYECKOE,
AIIEKTPOIUTUYECKOE U OMOJIOTHYECKOe JeicTBIE.

TepMuueckoe nelcTBUE MPOSIBISETCS B OKOTax, HarpeBe U IMOBPEXKIECHUU KPOBEHOCHBIX
COCYZIOB, INEpErpeBe cepiila, MO3ra M JAPYTrUX OPraHoB, UYTO BBI3BIBAET B HUX (PYHKIIMOHAJIbHbIE
paccTpoicTBa.

DNEKTPOIUTHUECKOE IENCTBUE MPOSIBISIETCS B PA3JI0KEHUN OPTaHUYECKOM KUIAKOCTH, B TOM
YHClie KPOBH, YTO BbI3bIBAET 3HAUUTEIILHOE HAPYILIEHUE €€ COCTaBa, a TAKXKe TKaHH B LIEJIOM.

buonoruueckoe neiicTBUE BbIpa)KaeTcsl, TJIABHBIM 00pa3oM, B HapyILIEHUH BHYTPEHHHX
OMORIIEKTPUYECKUX IPOLECCOB, CBOWCTBEHHBIX HOPMAJIbHO JICHCTBYIOIIEMY OpraHU3MYy U
TECHEUIIMM 00pa30M CBSI3aHHBIX C €T0 KU3HEHHBIMU (DYHKIHSMHU.

Hanpumep, B3aumonelcTBysl ¢ OMOTOKaMH OpraHM3Ma, BHEIIHUHA TOK MOXKET HapyIIUTh
HOPMaJIbHBIA XapakTep HMX BO3AEMCTBHMS Ha TKAaHW U BBI3BIBATH HEMPOU3BOJbHBIE COKPALICHUS
MBI,

OCHOBHBIX BUJIOB IIOPAKEHUS TPU:

. AIIEKTPUYECKHE TPABMBI;

. AIIEKTPUYECKUE YAapHI;



. AIIEKTPUYECKUM IIOK.

JJleKTpUYecKasi TPaBMa MPECTaBIsieT COOON MECTHOE MOpaXeHHUE TKaHEH W OpraHoB
IIEKTPUYECKUM TOKOM: OXKOTH, 3JEKTPUUECKHUE 3HAKH, IEKTPOMETAJUIM3ALMS KOXKH, ITOPaKEHUE
rJ1a3 ACMCTBUEM Ha HUX JIEKTPUYECKON YT H.

DVIEKTPHYECKHH 0KOI — 3TO MOBPEXKICHHUS MOBEPXHOCTU TEJA MM BHYTPEHHUX OpPraHOB
O[] ICHCTBHEM DJICKTPUYECKOM TyTH WU OOJBIINX TOKOB, IPOXOIAIINX Yepe3 TeJIO YeIOBEKa.

Oxoru OBIBAIOT ABYX BHJIOB: TOKOBBIN (MJIM KOHTAKTHBIN) U TyTOBOMA.

TokoBbI# 05k0T 00YCIIOBIIEH TPOXOXKACHUEM TOKA HEIIOCPEACTBEHHO Yepe3 TEJIo YeloBeKa B
pe3ysibTaTe MPUKOCHOBEHMM K TOKOBeayIel yacTu. TOKOBBIM 05KOT — CIIEZICTBHE MPeoOpa30oBaHUs
IIEKTPUYECKON PHEPrMM B TEIIOBYIO; KaK IIPABHJIO, ITO OXOI KOXKM, TaK KaK KO)Ka 4eJOBeKa
o01ajaeT BO MHOTO pa3 OOJBIINM 3JIEKTPUYECKUM COITPOTHBICEHUEM, YEM JIPYTHE TKAHH TeJa.

TokoBble 0XOTM BO3HHKAIOT TMpU paboTe Ha 3IEKTPOYCTAHOBKaX OTHOCHUTEIHHO
HeOOoIbIIor0 HanpshKkeHus (He Boie 1-2 kB) u sBisercs B OonpmmHCTBE ciyyaeB oxkoramu I nmm 11
CTENEHM; BIPOUYEM, HHOT/1a BOSHUKAIOT U TSXKEJIbIE OXKOTH.

[Ipu HanpspkeHusx 0oJiee BBICOKMX MEX]y TOKOBEIYILEH YacThlO M TEJIOM YEJIOBEKa WU
MEXIYy TOKOBEAYIIMMH 4YacTIMH oOpa3yercs »JJIeKTpuUYecKkas Jyra, KOTOpas U BBbI3bIBACT
BO3HMKHOBEHHUE 03KO0Ta APYroro BUja — AyroBoro.

JIyroBoii 0xoOr OOYCJIOBJIEH JIEHCTBMEM HA TEJIO JJICKTPHYECKON Iyrd, 00Jaaromiei
BbIcOKOM Temneparypoil (cBbiie 3500 C) u Oonbiioit 3Heprueil. Takoil 00T BO3ZHUKAET OOBIYHO
IIPU 3JIEKTPOYCTAHOBKAX BBICOKOT'O HAMPSHKEHUS M HOCUT Tsikenblid xapaktep — Il unu IV crenenu.

Pa3znnuaroT yernipe cTeneHn 0:K0roB: | cTeneHb XapakTepusyercs: IOKpaCHEHUEM Kok, 11
creneHb — oOpasoBanueM my3bipeit, III cremenp — oOyrnuBanwem koxu, [V crenenp —
00yTJIMBaHUEM MOJKOKHOM KJIETYaTKH, MBIIIIL, COCY/10B, HEPBOB, KOCTEH.

CocTosiHHE TOCTPaAABILErO 3aBUCUT HE CTOJBKO OT CTEMEHM 0XKOra, CKOJIbKO OT IJIOLIAAH
MIOBEPXHOCTH TEJIa, IOPA)KEHHON 0KOTOM.

DJIeKTPUYECKHH 3HAK — ATO YeTKOoe ouyepueHHoe mATHO (d=1-5 mMm) ceporo unu GieaHo-
JKEJITOTO I[BETa, MOSBISIOLICECS] Ha MOBEPXHOCTH KOXKM YEJIOBEKa, MOJBEPrHYBIIEHCS JIEHCTBUIO
TOKa; MOPaKEHHBIN y4YacTOK KOXM 3aTBepieBaeT IMOJ0O0HO Mo30j7M. B OonblmIMHCTBE ciydaeB
AIIEKTPUUYECKHE 3HAKM 0e300Je3HEHHBbI, C TEUEHHEM BpPEMEHM BEPXHHUH CIOW KOXHM CXOIUT, U
MOpaXEHHOE MECTO MPUOOpETaeT MEPBOHAYAIBHBIN 1IBET, TACTUYHOCTh U YyBCTBUTEIBHOCTb.

JJIeKTpOMeTalJIM3alliedl  Ha3bIBaeTCs IIPOHMKHOBEHHE B KOXY YacTHIl MeTaua
BCJIEJICTBHE €ro pa3OpbI3rMBaHMs M UCHApeHHs MOJ AeHCTBHEM TOKa — HallpUMep, MpU TOPEHUU
anekTpudeckoi nyru. [1oBpexIeHHBINH Y4aCTOK KOKHA CTAHOBUTCS KECTKUM U ILIEPOXOBATHIM, IIBET

€ro OMpeeNsAeTCs IBETOM COSAMHEHUN MeTaslIa, MPOHUKIIETO B KOXKY.



DneKTpoMeTaUIN3ausl MOXKET MPOU30MTH NPU KOPOTKUX 3aMBIKAHUAX, OTKJIFOYEHHSX
pa3beIuHHUTENEH U pyOHIIBHUKOB 1101 HAarpy3KOi.

C TeueHneM BpeMeHHM OOJbHAas KOXKa CXOOUT, TOPAXKEHHBIM y4acTOK HpUOOpeTaeTt
HOPMAaJIbHBIN BUJI, NCYE3aI0T O0JIE3HEHHBIE OLYIICHUSI.

DJIeKTPOOPTAIBLMHUSL — ITO BOCHAJICHUE HAPYXKHBIX 000JOYEK rja3, BO3HMKAIOIIEE O]
BO3/ICCTBHEM MOIIHOTO IMOTOKA YJIbTPa(HOIETOBBIX Jyded. Takoe oOiyueHHE BO3MOXKHO TpPHU
00pa30BaHUM 3JEKTPUUECKON Ayru (KOpPOTKOE 3aMbIKAHME), KOTOpass MHTEHCUBHO M3JIydaeT He
TOJIbKO BUJTUMBIN CBET, HO U YIbTpaduOoICTOBbIC U HHPPAKPACHBIC JTYUH.

DnexTpoodTaibMus 0OHApYKUBaeTCs CIycTs 2-6 4 mociie ynbTpaduoieToOBOro 00IydeHHUs.
[Tpu >TOM HaOMIOJAIOTCA MOKPACHEHHWE M BOCIAJICHHE CIM3UCTBIX 000JIOUEK BEK, CIE30TEYCHUE,
THOWHBIE BBIIEJICHUS U3 IJ1a3, CIIa3Mbl BEK M YaCTHMYHOE ocieruieHue. [locTpanaBiimii uCIbITHIBAET
CWJIbHYIO TOJIOBHYIO 0OJIb M PE3KYIO 0O0JIb B IJ1a3aX, YCHJIMBAIOIIYIOCS Ha CBETY, Y HETO BO3SHHUKAECT
TaK Ha3bIBaeMasi CBETOOOSI3Hb.

B TsxenbIx ciayyasx BocnajisieTcs poronasi 000J04Ka IJ1a3a U HapyIIaeTcs €€ Mpo3pavyHoOCTb,
paCHIUPSIOTCS COCYIBI POTOBOM ¥ CIM3UCTONM OO0OJIOUEK, CYKHBACTCS 3pavok. boiie3Hb
POJ0HKAETCss 0OBIYHO HECKOJBKO JTHEH.

[Ipenynpexaenue  SJEKTPOOPTAIbMUM  HpPH  OOCIY)XKMBAaHMHM  DJIEKTPOYCTAaHOBOK
oOecrieunBaeTcs INPUMEHEHUEM 3alIUTHBIX OYKOB C OOBIYHBIMU CTEKJIaMH, KOTOpPbIE IUIOXO
MPOIYCKAIOT YIbTPa(QHOIETOBBIC TyYH U 3alIMIIAIOT IJ1a3a OT OPBI3T PaCIUIaBICHHOTO METAJIA.

MexaHuyeckue TOBPEXACHUS  BO3HHMKAIOT  BCIEJICTBHE  PE3KHUX  HEMPOM3BOJIBHBIX
CYJIOPO’KHBIX COKpAIlEHU! MBI MOJ JACHCTBUEM TOKa, NPOXOMAIIErO Yepe3 TEJO 4YejaoBeka. B
pe3ysbTare MOTYT MPOU30UTH Pa3pbIBbl KOXKHU, KPOBEHOCHBIX COCYA0B U HEPBHOW TKAHHU, a TaKXkKe
BBIBUXH CYCTABOB U Ja)K€ NEPETOMbI KOCTEH.

DJIeKTPUUYECKHIl yaap — 3To BO30YX/IeHHEe )KMBbIX TKaHEW OpraHu3Ma MpOXOJAIIUM yepes
HUX  DJEKTPUYECKUM  TOKOM,  COIPOBOXIAIOLIEECS]  HEMPOM3BOJIBHBIMU  CYJOPOKHBIMHU
COKpaleHusIMU MbIIIL. CTeneHb OTPULATEIbHOTO BO3JCHCTBUS ATUX SBJICHUI HA OPraHU3M MOKET
OBITh pa3nuyHa. OJIEKTPUYECKUHM yAap MOKET NPHUBECTH K HAPYLIEHUI0 U JaXKe IOJHOMY
IIPEKPALIEHUIO JEATEIbHOCTH JKU3HEHHO Ba)KHBIX OPraHOB — JIETKMX W CEpALIA, a 3HA4uT, U K
rulenu opraHu3mMa. BHEIIHUX MECTHBIX MOBPEXKIEHHUH, T.€. NEKTPHUUECKUX TpaBM, YEJIOBEK IpHU
3TOM MOJKET U HE UMETb.

B 3aBucumMocTH OT HcXoja MOpa)KeHHsl 3JIEKTPUYECKHE YIapbl MOTYT OBbITh YCIOBHO
pa3fesieHbl Ha 4YeTbIpE CTENEHHM, M3 KOTOPbIX KaXJas XapaKTepU3yeTcs OIpeneIeHHBIMU
IIPOSIBJICHUSIMU:

| — cynoposkHOE COKpalieHue MBI 0€3 TOTEPHU CO3HAHMS;



Il — cynopoxHOe COKpalleHHE MBI C IOTeped CO3HaHUs, HO C COXPAaHMBILIUMUCS
IBIXaHUEM U paboTol cep/a;

Il — moTeps coznaHus U HApyLICHHE CEPACYHON ACATEIBHOCTH MM AbIXaHUs (JINOO TOTO M
JIPYroro BMecTe);

IV — ximHn4Yeckas cMepTh, T.€. OTCYTCTBHE ABIXaHUSA U KPOBOOOPAIEHHUS.

Kiaunnnyeckas cMepTh — 3TO NEPEXOAHBIM NEPUOJ OT KU3HU K CMEPTH, HACTYIAIOIINMI B
MOMEHT IPEKpAILEHUs ACATEIbHOCTU CEPALA U JIETKUX. Y YEJI0BEKa, HAXOMSALIEroCsl B COCTOSTHUU
KJIMHUYECKON CMEPTH, OTCYTCTBYIOT BCE MPU3HAKHU KU3HU: OH HE JBIIIUT, CEPALE €ro He paboTaer,
0oJ1eBbIe pa3pa)K€HUsl HE BbI3bIBAIOT HUKAKUX PEaKLUi, 3payKy IJ1a3 PaCUIMPEHbl U HE PEarupyroT
Ha CBET.

JUINTENbHOCTh KIMHUYECKOH CMEPTH OIPEAEISeTCS] BPEMEHEM C MOMEHTa IpEKpallleHus
CepACUHON NEeATETbHOCTH M JbIXaHUSA [0 Hayaja I'MOenu KJIETOK KOpbl TOJIOBHOIO Mo3ra. B
OOJIBIIMHCTBE CIIy4aeB OHa COCTABIAET 4-5 MUH, a IpU rHOeNH 310pOBOI0 YelloBeKa OT CIlydyaiHOU
IPUYUHBL, B YACTHOCTH OT 3JIEKTPUUECKOT0 TOKA — /-8 MHUH.

[IpyurHaMu cMepPTH OT 3JIEKTPUUECKOI0 TOKAa MOTYT OBITh NpeKpalleHue padboThl cepila,
IpeKpalleHue JbIXaHus U IEKTPUUECKUH 1IOK.

Pabora cepama MOXeT NMpEeKpaTUTbCS B Pe3ylbTaTe WIM MPSIMOrO BO3JEHCTBUS TOKa Ha
MBI CepAla, WM pedISKTOPHOTO JACHCTBHS, KOTIa CepAle HE JISKHUT Ha MyTH ToKa. B obonx
CIy4asiX MOXKET IPOM30WTH OCTAaHOBKA CEpAlla WM HACTyNUTh €ro (UOpHIISAIus, T.€.
Oecrops104HOE COKpaIleHNe U paccialeHue MbIIIEYHbIX BOJIOKOH Cep/La.

OuOpHUIIALIUSA O0BIYHO NMPOJODKAETCS OUY€Hb HEJOJIT0 M CMEHSIETCS TMOJHON OCTaHOBKOM
cepaua. Eciu cpa3y ke He oka3aHa repBasi HOMOIIb, TO HACTYNAET KIIMHUYECKasi CMEPTh.

[IpexpaiieHue NbIXaHUS BBI3BIBACTCS HEMOCPEJICTBEHHBIM, a HMHOI/IA PEQPIIEKTOPHBIM
JENCTBUEM TOKA Ha MBILIIBI TPYIHOM KJIETKH, yYaCTBYIOIINE B IIPOLIECCE JIBIXaHUS.

Vixe npu Toke, paBHOM 20-25 MA (50 I'ry), yenoBek HauWHAET MCIBITHIBATH 3aTPYyIHEHUE
JIBIXaHUS, KOTOPOE YCUJIMBAETCS ¢ pOCTOM ToKa. [Ipu eficTBUM Takoro Toka B TEYEHHE HECKOIBKUX
MUHYT HacTYyINaeT yAylIbe.

DJIeKTPHUYECKHUIl 0K — CBOeoOpa3Hasi peakiysi HEPBHOIM CHCTeMbl OpraHu3Ma B OTBET Ha
CHJIBHOE pa3[pa)KCHHE JIIEKTPUUECKUM TOKOM: pPacCTPOMCTBO KpOBOOOpAIIECHHUS, [bIXaHU,
noBbIIeHre KpoBsiHOTOo mapieHus. [llox mmeer nase ¢das3er: 1 — daza Bo3Oyxaenus, Il — daza
TOPMOKEHHUS U UCTOLIECHUS] HEPBHOM CHCTEMBI.

Bo Bropoil Qasze yuamaercs mynbc, ociabeBaeT JbIXaHWE, BO3HUKAET YTHETEHHOE
COCTOSIHUE M TIOJIHAsi 0€3y4acTHOCTh K OKPYKAIOLIEeMYy MpHU coXpaHUBIIEMcs co3HaHuH. [llokoBoe
COCTOSTHUE MOJKET JJIUTHCS OT HECKOJBKUX JECATKOB MMHYT JI0 CYTOK IIOCJI€ YEro OpraHu3M

TUOHET.



®dakTopbl, BAUSAIOLINE HA HCXO/ TIOPAKEHHS

Ha mopaxenue denoBeka 3JIEKTPHUUYECKUM TOKOM BIIHSIOT: BEJIMYMHA TOKA, MPOXOSIIEro
4yepe3 ero Teno, poj TOKa, 4acToTa, MyTh TOKA, UIMTENBHOCTb €r0 BO3ACHUCTBUS, OKpYXKArolas
cpena (BIAXHOCTh M TEMIIEpaTypa BO3/yXa, HAIMYHAE TOKOIPOBOJIICH IBIIM), CONPOTHBICHNE
TeJla YeIoBeKa.

[Ipy mopakeHWH DHIEKTPUYECKMM TOKOM OCHOBHBIMH (DaKTOpamMH SBISIOTCS IYTh
NPOXOXKJICHHUS TOKA Yepe3 TEJI0 YelIOBEKa W BpeMs ero JACUCTBHUS. B CBA3M C 3TUM 1O Xapakrepy
JCWCTBHS TOKU OILICHUBAIOTCS TaK, KaK MPUBEICHO B Ta0uI. 1.

YeMm MeHBIIE HPOJODKUTEIBHOCTh JCHCTBHS TOKAa Ha OPraHU3M 4YEIOBEKa, TEM MEHbIIE
OIIaCHOCTb.

Tok 100MA u 6osee (mpu 50 '), mpoxoas depes Telo YenoBeKa MO MyTH pyKa-pyKa MU
pYKa-HOT'H, pa3zapa)arollle IeHCTBYET Ha MBIIIIY CepAlla, PacloNoKEHHYIO IITyOOKO B rpyau. ITO
BECbMa OMACHO JJIsl KM3HH YEJIOBEKa, IIOCKOJIBKY CITyCTs 1-2C ¢ MOMEHTa 3aMBIKaHUs LEMH 3TOTO
TOKAa dYepe3 dYeloBeKa MOXET HacTynuTh ¢(uOpwusiius cepaua. Ilpm 3TtoM mpekparaercs
KpOBOOOpaIleHue, U, CIe0BaTEIbHO, B OPraHU3Me BO3HUKAET HEAOCTATOK KUCIOPOA, YTO, B CBOIO
o4epe/b, OBICTPO MPUBOAUT K MPEKPAIICHUIO IBIXaHUS, T.€. IPUBOAUT K CMEPTH.

Toxu, xKoTOpBIE BBI3BIBAIOT (GUOPHIUIALMIO CEepAlla, HA3bIBAIOTCSH (UOPHIUISIIMOHHBIMU, a
HaMMEHBIINN U3 HUX — IOPOTOBBIM (PMOPMILISIIMOHHBIM TOKOM.

Ta6n1/1ua 1. Bnusguue BeTUYMHEBI TOKA Ha HCXOI IMMOPAKCHUA.

Bennuuna | Xapakrep BO3EHCTBHS TOKA
TOKa,
MA [Tepemennsiit 50+ 60 I'y ITocTosHHBINI
o 0,5 He omymaercs. He omymaercs.
~~ 10 aerca. [lommmneiBaHue, TIOKaJlbIBaHHWE, JIETKOE
06-15 iyt i He omrymaercs.
————— Apo’KaHueE NaJIbLIEB PYK.
2-3 CwiibHOE JIpOXKaHUE TIAIBIEB PYK. He omrymaercs.
5-10 Cynoporu B pykax. 3ya, OLIYIIEHHE Harpesa.
Pyku TpynHO OTOpBaTh OT 37eKTpojioB. CuibHbIE 60IH B
12 -15 YKH TPYA p POz VYcunenue Harpesa.
nanblax u Kuctiax pyk. Cocrosnue teprnumo 5 — 10 c.
Eme Oonbmiee ycuneHue
Pyku mapanu3yroTcsi HEMeMJIeHHO, OTOpBaTh UX OT HArDERa
20-25 ANIEKTPOJIOB  HEBO3MOXKHO. (OdeHb  CHIIbHBIE  0OJH, peBd.
_ = He3naunrensHoe
3arpyaHseTcs npixanue. CoctosiHue Tepnumo He Oosee S c.
COKpAILEHNE MBIIIIL PYK.
CunpHOE OILlYILICHHE
50-80 | [Tapanuy fpIXaHWs, Ha4yajgo TpeNeTaHUs >KeJNynoukoB | HarpeBa.  CokpaiieHue
———— 1 cepana (pubpusisims). Mbii  pyk. Cynopory,
3aTpy/IHEHHUE JIbIXaHUS.




[Mapamuy neixanws. Ilpu amutensHOocTH 3 ¢ M Oonee

90 - 100 [Tapanwuy npixanwusi.

napaand cep.ra.

[Tapanuu apIxaHus U cepAia Mpu BO3ACHCTBUM TOKa Ooiiee
3000u> | 0,1 c. paspymieHue TKaHEW Tejla TEIJIOBBIM JE€HCTBHEM
TOKa.

[Tapanuy JIBIXaHUS,
cepaua.

[Ipu HeBbicokux HanpspkeHusx (1o 100 B) moctosHHbIM TOK mpuMepHO B 3-4 pa3a MeHee
omaceH, 4eM mnepeMeHHbId dYactorod S50 ['m; mpu nHanpsokenusx 400-500 B omacHocTh ux
CpaBHMBAeETCs, a Mpu 00Jiee BHICOKUX HAMPSDKEHUAX MOCTOSIHHBIN TOK JJaXkKe OlacHee EPEeMEHHOT0.

Haubonee omacen Tok mpombinuieHHOW bacToThl (20-100 I'm). CHmkeHHE OIacHOCTH
JIEICTBUS TOKA Ha JKMBOM OpraHu3M 3aMeTHO ckasbiBaeTca npu vactore 1000 I'm u Beime. Toku
BBICOKOM 4YacTOThbl, HayMHasi OT COTEH KWJIOIepl, BBI3BIBAIOT TOJBKO OKOIU, HE IOpaxas
BHYTPEHHUX OpraHoB. OJTO OOBSCHSETCS TEM, 4YTO TaKue TOKH HE CIIOCOOHBI BbBI3BIBATH
BO30Y)KJCHHE HEPBHBIX M MBIIICYHBIX TKAHEH.

BaxkHoe 3HaueHHe AJI1 MCXO0/a MOPAKEHUS UMEET IYTh 3JIEKTPUUECKOro TOKa Yepe3 TeJo
YyeJIoBEKa. Y CTAHOBJIEHO, YTO TKAaHU PA3HbIX 4YacTell YEJIOBEYECKOro Tejla UMEIOT paszInyHble
yaenbHble conpoTuBieHus. [Ipu mpoxokaeHUr ToKa 4epe3 TeJo yeloBeKka HauOoublas 4acTh TOKa
MPOXOJUT MO MyTH HAUMEHBIIETO COMPOTHBIICHHS, TJIaBHBIM OOpa3oM, BJIOJIb KPOBEHOCHBIX U
muMdaTtudeckux cocynoB. Pasnmnyaror 15 myreii Toka B Tene yenoBeka. Hanboee yacTel Takue:

pyKa-pyka

npaBasi pyKa-HOTH

JeBasi pyka-HOTU

HOTra-Hora

roJoBa-HOTU

rOJI0Ba-pyKH.

Haubonee omacHbIM sBISETCS yTh TOKA BJOJb Tela, HAPUMEpP, OT PyKH K HOTE WUJIH Yepes
cepJue, rojaoBy, CHUHHONW MO3T uenoBeka. OIHaKO U3BECTHBI CMEPTENIbHbIE TOPAKEHUsI, KOTJa TOK
MPOXOJUT 10 MYTH HOTa — HOTa WK PyKa — pyKa.

Bonpekn ycraHOBUBLIEMYCSI MHEHHIO HauOOJbIlas BeIMYMHA TOKa Yepe3 cepale
OKa3bIBAETCsI HE TIO IMYTH JieBasi pyKa — HOTH, a M0 MyTHU MpaBsi pyKa — HOTH. DTO OOBICHIETCS TEM,
4yTO OOJIBINIAs YACTh TOKA BXOAUT B CEP/IIIe MO MPOAOIBLHOM €ro OCH, JIeXKAIIEeH 10 MyTH MpaBasi pyka
— HOTH.

OpanM U3 (PakTOpPOB, BIMSIONIMX HAa HCXOJ TOPAKEHUs, SBISETCS COMPOTHUBICHHE Tela
4eJI0BEKa.

DIEKTPUUECKOE COMPOTHUBIICHUE TeJla YEIOBEKa — 3TO COMPOTHUBIIEHUE TOKY, MTPOXOISALIEMY
10 YYaCTKY TeJla MeXAY ABYMS JIEKTPOJAaMHU, TPUIIOKEHHBIMH K TIOBEPXHOCTH Teja uenoBeka. OHO

COCTOUT H3 JIBYX TOHKHUX HAPYKHBIX CIIOEB KOXH, KaCaromuxcCs OSJICKTPOAOB, U BHYTPCHHCTO



COMNPOTHBIICHUS PYK U KOPITYCa Ty U Ty (PUC 2a) DIEKTpUUECcKas cXeMa Tella 4eJoBeka MoKa3aHa Ha

puc 20.

a)

H

=2t By gy 6)

Puc. 2 Dnextpuueckue conpoTUBIICHUS TeJla YEJIOBEKa:

a) peajbHble CONPOTHUBJICHUS AJIEMEHTOB Tella YeloBeKa: | — 3JeKTpoibl, 2 — HApyKHOE
CONPOTUBJICHUE PYK (BEPXHHUX CIOEB KOXKH), Iy, — BHYTPEHHEE CONPOTUBICHHE DPYK, Ipe —
BHYTPEHHEE COMPOTHUBIIEHUE KOPITYCa.

6) pneKTpuyecKkas cxema Tela 4YeloBeKa: Iy, — Hapy)kHoe compoTuBieHune pyk, C, —
€MKOCTHOE COIIPOTHUBIIEHUE PYK, Iy — BHYTPEHHEE COIPOTUBIICHHUE, COCTOSIIEE U3 BHYTPEHHETO
CONPOTHUBIICHUS PYK U Kopryca, Uy — HanpsKeHUe, MPUIOKEHHOE K TETy YeTOBEeKa.

Koxa coctout m3 NIByX OCHOBHBIX CJIOEB: Hapy>KHOTO — SINHAEPMHCA U BHYTPEHHETO —
JIEPMBL.

DnuaepMuc, B CBOKO OYEpe/lb, TAKKE UMEET HECKOJIBKO CIOEB. BepXHMii, camblil TOJCTHIM
CJION Ha3bIBAETCS POTOBBIM (OMEPTBEBIINE OPOTOBEBIIHE KIETKH), a CIION, HAXOAAIIUICS MOJI HUM,

- POCTKOBBIM (KMBBIE KJETKH). B CyXxoM He3arps3HEHHOM COCTOSIHUM DPOTOBOM CIIOM MOKHO



paccMaTpuBaTh Kak JAUAJIEKTPUK, €ro yaelbHoe compoTtuBieHrne B 1000 pa3 mpesbliaet
CONPOTHUBIIEHUE IPYTUX CIOEB KOKHU U BHYTPEHHHUX TKaHEH opraHu3ma.

DNEKTPUUECKOE CONPOTUBIEHUE JAEPMbl HE3HAYUTEIBHO, OHO BO MHOIO pa3 MEHbIIE
COIPOTUBIIEHUS POTOBOT'O CIIOSI.

HapyxHoe conmpoTuBjeHHE Tella 4YeloBeKa COCTOMT M3 CONPOTHBICHUN JIBYX Hapy>KHBIX
CJI0€B KOXKH, IpHJIETAIOUX K 3JekTpoaam (puc 3.1). MHaue roBopsi, HapyKHOE CONMPOTUBIICHHE
COCTOHT M3 aKTUBHOTO CONPOTUBIICHUS Iy, X EMKOCTHOTO conpoTuBienus Cy, (20).

B Mecre KoHTakTa aJIEKTpoJa C TelIOM deloBeka (puc 2a) oOpasyercs CBOEro poja
KOHJCHCATOpP, OJHOM OOKJIAJKOH KOTOPOTO CIYXKHT DJJEKTPOJ, Jpyroil — BHYTPEHHHE
TOKOITPOBOJSAIIME TKAHU, & JUNIEKTPUKOM — HAPYKHBIN CIIOM KOXKH.

BHyTpeHHee conpoTHBIIEHNE TElla YEIOBEKA - CONPOTHUBIIEHUE BHYTPEHHUX CJIOEB KOXU U
BHYTPEHHUX TKaHEH Tela — CUNTACTCS] aKTUBHBIM, OHO 3aBHCHUT OT JUIMHBI U MONEPEYHOr0 CEUEHUs
y4acTKa TeJa U He 3aBUCUT OT YaCTOTHI TOKA.

[TosiHOE CONPOTHUBIIEHNE COCTOUT U3 TPEX MOCIEI0BATEIBHO BKIIOUEHHBIX COMPOTUBIICHUN!
JBYX OJMHAKOBBIX CONPOTHUBIICHUH HAPYKHOIO CJIOSl KOXKHU I'yp M TaK HA3bIBAEMOIO BHYTPEHHETO
COIMPOTHUBIICHUS TeNa Ty (CM. puc 20), KOTOpOe BKIIOYAET B ce0sl BHYTPEHHEE CONPOTUBICHHUE PYKU
I'sp, BLYTPEHHEE COIIPOTUBIIEHHE KOPITYCa Iy U EMKOCTHOE conpoTuBieHue pyku C,.

BennunHa CONpPOTUBIIEHHS Iy YEJIOBEKA 3aBUCUT OT COCTOSIHHS POTOBOIO CIIOS KOXKH,
HaJIM4YUsl Ha €€ MOBEPXHOCTU BJIATU W 3arpsi3HEHUS, a TAKXKe OT MECTa MPUIIOKEHUS AIEKTPOJIOB,
YacTOTHI TOKA U JUIUTEIHHOCTH MPOTEKAHUS TOKA.

[ToBpexxaenust poroBoro ciosi (MOpe3sl, IapanuHbl, CCAAUHBI U APYTUe MHKPOTPAaBMBbI), a
TaK)K€ YBJIAKHEHUE, IOTOBBIJCICHHE M 3arps3HEHHE KOXKM CHUXKAIOT COINPOTHBIIEHUE Tela
YeJI0BEKa, YTO YBEJIUUYHUBAET OMACHOCTh €T0 MOPAKEHUS JIEKTPUUECKIUM TOKOM.

3arpsA3HeHNe KOXM Pa3IUYHBIMU BELECTBAMH, B OCOOEHHOCTH XOPOILO MHPOBOJSIIMMHU
DIIEKTPUYECKUH TOK (METaljuvecKass WM yrojibHas TblIb, OKaJIMHA W T.I.), CHIDKAeT ee
COIPOTHUBIICHUE.

Pa3Hble yuacTky Teiaa UMEIOT Pa3IMYHYIO TOJIIIMHY POrOBOTO CJI0s KOKH U HEPaBHOMEPHOE
pacripe/iesieHue MOTOBBIX JKele3, HOITOMY 00J1a/1al0T HEOAUHAKOBBIM COIPOTUBICHUEM.

C yBenuueHueM CHIIbI TOKa M BPEMEHHU €r0 MPOXO0XKICHUS COMPOTUBIIEHUE TeJa MalaeT, TaK
KaK IPH 3TOM YCHJIMBAETCS MECTHBIM HarpeB KOXKH, a 3TO MPUBOJUT K PACIIUPEHHUIO COCYIOB H,
CJIEIOBATENbHO, K YCHJIEHHUIO CHA0XKEeHUS 3TOT0 y4acTKa KPOBBIO U K YBEJTMYEHHIO IOTOBBIICIICHUS.

C pocroM HampspKeHHs CONMPOTHUBIICHMS KOXKM —yMEHbIIAeTcsi B JIECATKM pa3, a
CJIEZIOBAaTEeNIbHO, YMEHBINACTCS W CONPOTHBIEHHE Tela B 1EJI0OM; OHO MpuOIMxKaercs K

COTIPOTHBIICHUIO BHYTPEHHHUX TKAHEH TeJa, T.€. K CBoeMy HanMeHbIemy 3HadeHuto (300 —500 Om).



OTO MOXHO OOBSICHUTh JIIEKTPUUECKUM NPOOOEM €0 KOXH, KOTOPBIH IPOUCXOIUT IIpU
Hanpsbkennu 50 — 200 B.

ConpoTuBieHHE pa3HBIX YYacTKOB Tela 4YeJIOBEeKa He OAMHAKOBO. OOBICHAETCS 3TO
Pas3IMYHON TOJILIMHON pOrOBOro CII0SI KOXKH, HEPABHOMEPHBIM paclpeeICHUEM TOTOBBIX JKeJle3 Ha
IIOBEPXHOCTU TE€Ja U HEOJMHAKOBOM CTENEHbIO HAIOJHEHHUS COCYAOB KOXU KpoBbiO. [loaTomy
BEJIMYMHA COIIPOTUBIICHUS TeJla 3aBUCUT OT MECTA MPUIIOKEHUSI SIIEKTPOIOB.

Conpotusnenue tena yenoseka (Ry) B mpakTuueckux pacuerax npuHumaercst pasHbiM 1000
OMm. B peasibHBIX YCIIOBHSIX CONPOTHBIIEHHUE TEJa YEIOBEKA — BEJIMYMHA HE MOCTOSHHAS U 3aBUCUT
OT psizia GaKTOpOB.

[Ipu BennumHe NpUIOKEHHOro HanpsbkeHus 36 B conpoTusienue Ry npuHumaercs paBHbIM
6 kOMm.

Tema 2 AHAIM3 OMIACHOCTH JIEKTPUYECKON CeTH

Jlekums 2 PacTekanue ToOKa NpH 3aMbIKAHUU HA 3eMJII0

3aMbIKaHHEM Ha 3€MJII0 Ha3bIBAETCS CIy4yalHOE AIEKTPUUYECKOE COCTMHEHUE HAXOIALINXCS
0]l HAIIPSDKEHUEM YacTel 3JIEKTPOYCTAHOBKH C KOHCTPYKTUBHBIMU YacTSIMHU, HE U30JINPOBAHHBIMU
OT 3€MJIM, WJIM HETIOCPE/ICTBEHHO C 3eMJICH.

3aMbIKaHHE MOJKET BbI3BaTh: IOBPEKICHUE W30JIALMU; BO3HUKHOBEHHE KOHTAKTAa MEXIY
TOKOBEIYIIMMHU YaCTSIMH 3JIEKTPOOOOPYJIOBAHUS M 3a3€MJICHHBIM IPOBOJOM; TaJIeHHE Ha 3EMITIO
000pBAHHOI0 IPOBO/IA, HAXOASILErOCs 01 HAIPSKEHUEM.

@opMbl M pazMepbl 3a3eMiuTeNs (IIPOBOJHUKA, OCYLIECTBISIOIIEIO KOHTAKT C TPYHTOM)
pas3JIMYHbI, a AJIEKTPUUYECKHE CBOMCTBAa TpyHTa OOBIYHO HEOJHOpOJHBI. [losTomMy B 00mieM Buje
pacnpeneseHne MOTEHIMAJIOB B AJIEKTPUYECKOM II0JI€ 3a3€MJIMTENsT OMNPENeNsIeTcss CIOXKHOU
3aBUCUMOCTBIO. [l ympolIeHMs] MOJIOKHUM, 4YTO 3a3eMIIMTENb HMMeeT (opMmy nonycdepsl u
HaXOJUTCSI B OJHOPOJHOM U U30TPOIHOM IpyHTe. Ecnu Ha 10cTaToOyHO GONBIIOM PACCTOSHUU OT
paccMaTpuBaEMOro 3a3eMJIMTENSl HET APYTUX DJEKTPOJOB, TO JUHUM TOKAa HANpaBIEHBI II0
pamuycam OT ero IEHTpPa U NePIeHIUKYIISIPHBI TOBEPXHOCTH 3a3eMIIUTENS. (puc.3)

3aaya CBOAMUTCS K HAXOXJICHUIO MTOTEHIIMAIa Ha TIOBEPXHOCTH 3€MJIM Ha PacCTOSTHUU X OT

TOYKH CTCKaHHA TOKa Ha 3EMJIIO.

-
p.= 1)
BrinenuB Ha pacCTOSTHUM X OT 3a3€MIIMTEIS DJIEMEHTAPHBIN IIapOBOM CIIOW TOMMMUHON dX,

HaﬁjleM MaaACHUEC HAIIPAXKCHHUA B 9TOM CJI0C€.
dU=Edx (2)

rae E — HAIPsIPKCHHOCTD 3JICKTPUYCCKOTO ITOJIA.



Puc. 3. CxemarnuHoe N300paKeHUE pacTEKaHUs TOKA 3aMBbIKaHUS Ha 3€MJII0 B TPYHTE Yepe3
nonyceprudecKuit 3a3eMIUTENb.

HamnpspkeHHOCTh AJEKTPUYECKOTO TOJsl B TOYKE a, HAXOJIIEHCS Ha pPacCTOSHUU X OT
[EHTpPa 3a3EMIIUTEIIS

E=jxp (3)

r7ie p - yAeNbHOE CONMpOTUBIEHUE TpyHTa, OMX M (COmpoTHUBIIEHHE KyDa TpyHTa ¢ pedpoM
JTUTHHOU 1M).

] — TUIOTHOCTh TOKA B TOYKE a

J =—2
2R @)

rjae

|, — TOK 3aMBIKaHHUS Ha 3eMIII0, A.

Otcroma



dl = x
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(6)
Takum oOpa3om, MOTEHIIMAT JTFO00M TOYKH, HAXOSIICHCs HA PACCTOSIHAH X OT 3a3€MITUTEIIs,
paBeH
10
3
~ 2
2m7(7)

DKCIEepUMEHTAIbHO YCTAHOBJICHO, YTO HA PACCTOSHMM 1M OT 3a3eMJIMTENs IMOTCHIHAI
yMmeHbIaercs Ha 68%, 10m — 92%, 20m — 100%.

Hanpmlce}me NMPUKOCHOBCHU A

Y,

Puc. 4. HaHpH)KeHI/Ie IMPUKOCHOBCHUA K 3a3€MJICHHbBIM HCTOKOBCAYIIUM YaCTAM,
OKa3aBIIUMCS TIO]T HATPSHKCHUEM.

I[Ipu npo6oe M30JALMU Ha KOPIYC, NPHCOEIMHEHHBIH K 3a3€MIIUTENIO, BCe 000pYI0BaHHE,
HUMCHOIIICC SHGKTpI/I‘{eCKI/Iﬁ KOHTAKT C 3THM KOPITYCOM, OKAKCTCA IIOJ HAIPSKCHUCM, PABHBIM
MOTEHIIMATY 3a3eMITUTENS OTHOCUTENBHO 3EMITH:

U.=¢ =1« R; (7)

Ecnu yenosek kacaercs pyKOﬁ Kopmyca, COCAMHEHHOIO C 3a3€MIIMTCIIEM, TO pyKa €ro

nproOpeTaeT MOTEHIMAI 3a3EMIIUTENS ¢ 5, KOTOPBIN paBeH X p /2 m X,.



Ecmu B 310 BPEM: YCJIOBCK CTOUT Ha I'PYHTC HAa PAaCCTOSAHHU X OT 3a3€MJIMTCIIA, IMMOTCHIMUATL

HOT @ ,0yZIeT paBeH

B pe3yJIbTaTe MEXKIY PYKOH U HOraMH Y€JIOBEKAa BOZHUKAET Pa3HOCTb [TOTEHIINAJIOB

SR =I3p_x—x3=f3p_ 1_x3
3% T2 X 2y X

9)

Ha puc.4 nokaszaHsl TpHu KOpITyca 3JeKTpONpHOOpOB, MPUCOSAMHEHHBIX K 3a3eMIIUTENIO Rs.
IToreHnnansl BCceX KOPILyCOB OJMHAKOBBI M PaBHBI IOTEHIMANLy 3a3€MIIUTENA @ 5, TaK KaK OHH
CBSI3aHBI C 3a3€MJIIOLIMMHU [TPOBOJIAMH, COTIPOTUBIIEHUS KOTOPBIX MPEHEOPEKUMO MAJIO.

[Tpu 3amMBbIKaHUU Ha KOPITyC JIFOOOTO M3 3TUX NMPUOOPOB paclpeseieHne MOTSHIIHAIOB Ha
IIOBEPXHOCTU TpyHTa omnpenenserca Kpupod [. HampsokeHue NPUKOCHOBEHMSI PAaBHO Pa3HOCTH
HOTEHIMATIOB pyK U Hor (kpusas II). Eciu yenoBek cTOUT HEMOCPEICTBEHHO HAJ 3a3€MJIMTEIEM U
KacaeTcsl KOpIlyca, OKa3aBILErocs I0J HANpPSHKEHHEM, TO IOTEHIMAIbl PyK M HOI' OAMHAKOBBI U
HallpsDKEHUE INPUKOCHOBEHMS paBHO Hyo. [lo mepe ypaleHHMs OT 3a3eMiMTeNs HANPSKEHHUE
IIPUKOCHOBEHHUS BO3PACTAECT U B ClIydae, KOIJa YeJIOBEK HaXOJAUTCS BHE 30HBI PACTEKaHUS TOKA W
KacaeTcsi KOpIyca, OKa3aBUIETOCs M0/ HaNpsDKEHUWEM, [JOCTUracT 3HA4YeHUs IOTEHLMala
3a3€MIIUTEIS @ 5

Hanpsixkenue mara

YenoBek, HAXOAAIIMIICSA B 30HE PACTEKaHUS TOKAa, MOXKET OKa3aThCs I10J] HANPSKEHUEM, He
Kacasichb KaKMX-JIMOO YacTei ayekTpoycTaHOBKH. IIpy 3aMbIKaHUM HA 3eMIIIO OJHOTO M3 MIPOBOJIOB

CCTU pacCIIpCACIICHUC MTOTCHIIUAJIA I/I306pa)KeHO Ha pI/IC5



Puc. 5. Hanpspkenue miara.

o1 1yp0 I, pa
[] =g —gr = 3 L 3 _ 3
w Tann 2x x 24x+ql Z,ﬁ[x+a)(10)

a — JJIMHA 11ara.

HanpspkeHneM 1mara Has3bIBaeTCsl HaNpsOKEHUE MEXAY JABYMsS TOUKAMM LENU  TOKa,
HaXOJAIIMMHUCA OJIHA OT APYTOM Ha pacCCTOSHUY Ilara.

Ecnu 06e Horu yenoBeka HaXoATCsl Ha OJJHOM JINHUM PaBHOTI'O IOTEHIIMANA, TO HANPsKEHUE
11ara paBHO HYJIIO.

HaubGonpmee 3nauenne Up OyaeT B ciaydyae, KOTja 4Ye€JIOBEK OJHOM HOTOM CTOMT Ha
3a3eMIINTENE, a IPYrol — Ha pacCTOSIHUU 11ara OT HETO.

IIpu Bo3nelictBun Upy TOK uepe3 uenoBeKa MPOTEKAeT Mo MyTH “‘Hora-Hora”, HO €CIIH 3TOT
TOK JTOCTUTaeT BEJIMYUHBI, BBI3bIBAIOIIEH CYJOPOTM B MBILIIAX HOT, TO YEJIOBEK MOXKET yNacTh U
TOK OyJieT MpoTeKaTh Mo myTH “pyku-Horun”. Cynoporu Hor BozHukarot npu Upy 90 B. kxpome Toro,
IpU TMAJCHNH, YEJIOBEK MOXKET KacaThCsl TOUYEK TPyHTa C OOJblIeH pa3HOCTHIO MOTEHIUANOB, T.K.
pOCT yenoBeka Bcerja OoJiblie JAIUHBI ero mara. [1o ycloBusM 351eKTpoOe30MacHOCTH 3alperieHo
NpUOIMKATBCSA K MECTY 3aMbIKaHHs Ha 3€MJII0 OJTHOTO M3 IMPOBOJOB CETH HAa paccTOSHUE MeHee 4-
5M B 3aKpBITBIX pacCIpeleIUTeNbHbIX ycTpoiicTBax U 8-10M — Ha OTKPBITBIX MOJCTAHIIUIX.
3alUTHBIMU CPEJICTBAMU OT HANPSKEHUS I11ara ciy»aT IU3JIeKTpUYecKue O0ThI, TaJoIIH, CallorH.

AHaJM3 yCJIOBHIl 371eKTP00e30NMacCHOCTH

DNEKTPUYECKHUE CETU U YCTAaHOBKH IPHUHSTO Pa3JelATh HA CETU U YCTAHOBKHU HAIPSHKEHUEM
1o 1000 B u manpsixenuem cBeiie 1000 B.

DNeKTpUUeCKUe CEeTH TMOJPA3AESIOTCA IO KOJUYECTBY TOKOHECYIIMX IPOBOJIOB Ha:

OIHOIIPOBOAHBIC, ABYXIIPOBOAHBIC, TPCXIIPOBOAHBIC U UCTHIPEXIIPOBOAHBIC.



B oxnonpoBoaHOU ceTu (puc.6) BTOPBIM MPOBOJAOM SIBISETCS pesbe Wiau 3emis. [lo atoi
cxeMe paloTaloT TpaMmBaiHbIE, 3JEKTPOBO3HbIC, MHOTJA CBApPOYHBIC YCTAaHOBKU. J[ByXIpOBOJHBIE
cetu (puc.7) — CETH MOCTOSHHOTO M OJHOPAa30BOTO IMEPEMEHHOTO TOKOB. TpPEXIpOBOJHBIC CETH
HEPEMEHHOT0 TOKAa — CeTH Tpex(a3HOro ToKa C M3OJUPOBAHHOM WM 3a3eMJIEHHOM HEUTpasbro
(puc.8). YeThIpeXIpOBOJHBIE CETH — CETH Tpex(a3HOro TOKa C 3a3eMJICHHOM HEUTpaiablo M
HYJIEBBIM TIPOBOJIOM (pHcC. 9).

Helitpane (HelTpaibHas TOYKa MCTOYHMKA) — €CTh TOYKA, HANpsHKEHUE KOTOPOM

OTHOCHUTCJIBHO BCCX BHCIHIHUX BHIBOJAOB €CTh BCIINYNHA ITIOCTOAHHAA.

ij X—3q I3p.1_x_3

i ) = .
P37 % EHZ x 2?33:3 x

Puc. 6. Cxema oHOIIPOBOAHOMN CETH

h

aj

I

Puc. 7. Cxema IBYXIpOBOJHOW CETH: a) M30JMpOBaHa OT 3eMiid; O) C 3a3eMJICHHBIM

BBEIBOJIOM

a

Qru

Puc. 8. Cxema Tpex(a3HON TpEeXMpOBOIHOW CETH C H3OJUPOBAHHOH (a) M 3a3eMIICHHOU

5)

HerTpanbio (0)



L TV TV I -
U

L TYTTY T
T

| YT YT

-

Puc. 9. Cxema tpexda3Hoi 4eThIPEXITPOBOIHON CETH C 3a36MIICHHOW HEHTPAJIbIO

Uy - dpasHoe HampsKeHHe;

U, - IMHEHOE HaIpsHKEHUE CETH

Kaxnpiii (a3Hblii MpOBOJ OTHOCHUTEIBHO 3eMIM 00JaJaeT aKTHBHBIM (OMUYECKHM) H

pPEaKTUBHBIM (€MKOCTHBIM) conpoTtusienuem (puc. 10)

YT —@

YTV -

YT YT ] ¢
—o

" Tl

Puc. 10. Cxema Tpexda3Hoil ueTbIpexnpoBOAHOI ceTH

OCHOBHBIMHU TIPUYMHAMH MTOPAKEHUS TOKOM SIBIISTFOTCSL:

1). CiryuaitHoe TPUKOCHOBEHHE K TOKOBEAYIIIUM YaCTsIM, HAXOAIINMCS M0 HaIIPsKEHUEM;

2). IlosiBneHHe Ha OTKJIIOUEHHBIX TOKOBEIYIIMX YacTsIX, Ha KOTOPBIX paboTaloT JIOMH,
BCJIEJICTBHE OLIMOOYHOTO MJIM POU3BOJIBHOIO BKIFOUEHUS;

3). TosiBmeHne HampsHKEHUST HAa METALIMYECKMX KOHCTPYKTHBHBIX YaCTSAX YCTAHOBKU
BCJICJICTBHE 3aMBIKaHUs (a3bl HA KOPITYC;

4). IlosiBneHre HANpPsHKEHUS 11ara Ha TTOBEPXHOCTH 3€MJIM BCIIEICTBUE 3aMbIKaHUs (a3bl Ha
3eMITIO;

5). Hanuaue ocTaTouHOTO 3apsa.

OreHKa OMAaCHOCTH MPUKOCHOBEHHSI K TOKOBEAYIIUM YacTSM CBOAMTCS K OIPEICICHUIO
CHJIBI TOKA, MPOTEKAIOLIET0 Yepe3 TEJIO YelOBeKa U CPaBHEHHIO €ro C JOMYCTUMBIM 3HaueHHeM. B
o0mieM ciyyae BeJTMYMHA TOKA, IPOTEKAIOIIEro Yepe3 TeNo, 4YelOBeKa 3aBHCUT OT CXEMbI
DIIEKTPUUYECKON YCTAHOBKH, POJIa ¥ BEJTMUUHBI HAITPSDKEHUS THTAHMUS.

CormnpoTuBiieHHE Tea YeJI0OBEKa I pacueToB MpuHUMaeTcs paBHbIM R  =1000 Om.



EmkocTtbio ¢azHbM npoBooB, Ha yactoTe 50 ['11 mpenedperaiot.
PaccMoTpuM cxeMbl BKITIOUEHHS YETIOBEKa B DJICKTPUYECKYIO ceTh (puc.1l).

U,

VY . o

Puc. 11. Bxitoyenue yenoBeka B IENb TOKA:

a) nByx(ha3Hoe BKIOYCHHE, 0) U B) 0JiHO(a3HOE BKIIIOUCHHE: | , — TOK Uepe3 Tesao YeIoBeKa,
I ws1y I ws2, I us3 — CONPOTHUBIICHHUE U3OJISILIMM (a3,

Uy — Hanpsbkenue Mesxxay (pa3zoit u HeHTpaibHOM ToYKoM, U, — HaIIPSYKEHUE B JINHUH.

Haubonee xapakTepHbl ABE CXEMbl BKIIIOUEHUS YEJIOBEKAa B AJCKTPUUECKYIO CETh: MEXIY
nBymst dazamu u Mexay (azoif u 3emueil. [lepByro cxemy OOBIYHO HAa3bIBAIOT JBYX(a3HBIM
BKJIFOYEHHUEM, a BTOPYIO — oiHO(a3HbM (puc. 11 a, 6, B).

B kauectBe mnpuMepa AByx(azHOro BKJIIOUYEHHS MOXKET ObITh Ha3BaHO CiydYailHoe

MIPUKOCHOBEHUE K APYroi (paze mpu padoTe Ha NEKTPOLTUTKE MO HAMPSIKEHUEM.



Una 'z

Un

ANGT)
I'ne U ; — nuneliHOE HanpshkeHue, B
R h — conpoTuBieHne Tena yenoBeKa

Jlnst cetn 380/220 B:
7 =380
1000

BCJIMYMHA TOKAa CMECPTECJIbHAs.

=038 A

[Ipy HNBYXMOMIOCHOM KacaHWM BENUYMHA TOKA, MPOXOMSIIEro 4Yepe3 TelIo 4YelOoBeKa,
MPAKTUYECKH HE 3aBUCUT OT peXHMa HEUTpaTu CeTH, MOITOMY JBYX(ha3HOe MNPUKOCHOBEHHE
OJMHAKOBO OMAaCHO KAK B CETH C M30JIMPOBAHHOM, TaK U B CETH C IIIyX03a3€MJIEHHON HEUTPAJIBIO.

Opnoda3zHoe BKIOYEHHE HaOIIOJaeTcs BechbMa 4acTo: paboTa MOJ HalpsHDKEHUEM MpU
OTCYTCTBHH 3aIIUTHBIX CPEJICTB, PU MOJIB30BAHUU MTPUOOPAMHU C TUIOXOU U30JISIIUEH TOKOBETYITHX
yacTed, MpH TepexoJe HaNpsHKEHUS Ha METATMYEeCKHe YacTH O00OpYAOBaHHUSA, IHUIIEHHOTO
Hajexkamed 3amutel. Ha puc.12 mpuBeneHa cxema OJHO(PA3HOTO TPUKOCHOBEHUS U

OKBHBAJICHTHAA CX€Ma.
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Puc. 12. Cxema oHO(a3HOTO MPUKOCHOBEHHSI YEIOBEKA K CETH.

CornpoTuBieHHE MTPOBO/JA IO OTHOLIEHHUIO K 3€MJIE Ha3bIBAETCS CONPOTUBICHUEM U30JISILIUN
Iy (MJIM COMTPOTUBIICHUEM YTEUKH).

31 =Tus2

B ycranoBkax no 1000 B r,;=500xOm.

U
— b

I =
h 2R, +r
h ‘uz
Ecmu U,=220 B, r,,=500 kOm, TO

I,= 3220 $=044 mA
2-10° +500-10

Yem OoblIIE COIIPOTUBJICHHUC U3O0JIIIUHA T'y;, TEM MEHBIIIEH BEIUUYMHBI TOK 6y,[[eT IpoxXoauTh

yepes YesIoBeKa.

TpexdazHas ceTb ¢ U30IMPOBAHHON HENUTPAJIBIO:

a) HOpMaJIbHBIN pPeXHUM pabOThI, KOTJA I'yy; OTHOCUTEIBHO 3€MJIM UMEET OO0JIbIIOE 3HAUCHHE

0) aBapwuiiHbIil pexum (puc.13)

Tok uepe3 Teno 4yenoBeka NMpu OAHO(AZHOM NPUKOCHOBEHHHM B CETH C H30JIMPOBAHHOU
HEHUTPAIBIO ONPEEISAETCS:

Ug
I P pa A
R 5 +- U3
3 (14

W3 (14) cnenyer, 4TO MNpH HOPMAIBLHOM pEXHUME pPabOThl ceTh (T.e. Ty; BEIUKO)
IIPUKOCHOBEHUE HE OMACHO.

B OonpImHCTBE CilydaeB MepCcoHal, OOCIYKUBAIOIIMNA 3JEKTPOYCTaHOBKH, MPUKACaeTCsi K
OJIHOMY TIOJIFOCY (TOJIOMY MPOBOJY, 3aKUMY), CTOS Ha MOy, COPOTUBIECHHE KOTOPOTO BKIOYEHO

MOCJICAOBATCIBbHO C TCJIOM YCIOBCKA. COHpOTI/IBJ'IeHI/Ie O6YBI/I " IoJjia ABJIACTCA CYHICCTBCHHBIM



(bakTOpOM, ONpEACISIONAM IIOCIEACTBUSL TPUKACAHUS YEIOBEKAa K TOKOBEIYIIMM YacTsIM B
ycTaHOBKax Hanpsbkenuem 0o 1000 B.
[Ipu ydere compoTHBIEHHH mona U OOYBH Iy, [ pacdeTrHas ¢opmyna sl TOKa,

MMpOXOAAIICTO YCPE3 TCJIO YCIOBCKA IIPpU OJHOIIOJIOCHOM ITPUKOCHOBCHUH 6yz[eT HUMCTDb BU/:

r=— Y . 4
h R ru?
A +?+}‘n +7

(15)

DJICKTPUYECKOE COMPOTHBIICHUE HEKOTOPBIX BHUJIOB ITOJIOB OYCHD BEJIMKO U MOXKET CIY)KUTh
3¢ (deKTUBHONH MeEpoi 3alUTHl YeOBEKAa OT IMOPAKEHUsS. 3arpsi3HEHUE II0JIa KHUCIOTaMH |
[IeJI0YaMU CHUKAET BEIMYUHY JOMOJHHUTEIHLHOTO CONPOTUBJICHHS. J[aHHBIC MO CONMPOTHUBICHUIO
1oJia ¥ 00yBH MPUBEICHBI B TAOJIHIIC 2.

0). IToa aBapuiHBIM PEKMMOM MMOHUMACTCS CHUKCHHE COIPOTUBIICHHUS M30JISILIMK IIPOBOJIA,

3aMbIKaHue Ha 3emitio (puc. 13).

Y A

L7777 7

I
Puc. 13. Cxema oiHOhA3HOTO PUKOCHOBEHHUS IPH TP0o0O0e a3kl HA 3eMITIO

Tox Uepe3 TCJIO YCI0OBCKa 6y):[eT OpCACIIATCA:

UJ'I
I=—-= . 4
Rh+r
M (16)
I';y — COTTPOTHUBIICHUE 3aMbIKaHUsI (pa3bl Ha 3eMITIO (T3 »50€ 100 Om).

380
1000+100

=340 mA



Tabmuma 2. DneKTpUUYECKOE CONPOTHUBIIEHUE I0JIOB,

BBITIOJTHCHHBIX
MaTepI/IaJ'IOB(HO rmjiomanav COIMMPUKOCHOBCHUA CTyr[CHGﬁ HOI qu’[OBCKa)

N3  PA3JIMIHBbIX

CornpoTHuBIeHHE,
By nona CocTosiHHe T0J1a
OmMm
C HOpMaJbHOM OTHOCHUTEIHLHOMN BIAKHOCTHIO B IIOMEIIEHNH, PABHOMN
0 20000
70%
B nmomemniennn ¢ MOBBIIIIEHHON BIAKHOCTHIO 5000
[InuTku MeTnaxckue Ha .
Cripoit 800
OETOHHOM OCHOBaHHH
ITokpsIT BOOI 300
V cTaHKa 3arpsA3HEeH OXJIKIAIOIEH KUAKOCTHIO M METANTHICCKUMH 8-90
OITHJIKAMH
Cyxoli B KOHTOPCKOM ITOMEIICHUH 2000000
To e, B MOMEIIEHNH C HOPMAJILHOM BJIAYKHOCTBIO 100000
To e, B HEOTAIIUBAEMOM ITOMEIIEHNHU C TOBBIIIEHHOH BIaYKHOCTBIO 300
beronnsiit
Ceipoit 200
[ToxpeIT BoMOM 50
[ToxphIT BOJIOM CO IIEIOYBI0 10
JlepeBsIHHBIN U TOPLIOBBIi . . .
3arpsi3HEH METAUTUUCCKON CTPYKKOH U OXJIaXKJAFOIICH KUIKOCTHIO 300
Ha OeToHE
B nomeniennn ¢ HOpManbHON BIaKHOCTBIO 800
3eMIIHOI
To ke, MpoMacIIeHHBII 500
Cyxo0ii, HOBBII 2000000
AcdanbToBbIi TONINHON N
3arpsi3HEH METAUTHUCCKUMHE CTPY)KKAMHU M OXJIAXKIAOIICH KHUIKOCTHIO 10000
20 MM Ha OeToHE
To ke, mponuTaH KUCIOTAMU 4
Kuprmassrii Crrpoit 1500

Tabnuia 3. DnekTpuyeckoe COMpOoTUBICHHUE paboueit 00yBH.

Conporusienue, KOM py HaIpsDKEHUU B ceTH, B

[MomereHust Matepuain nogomssl 00yBH
110 65 127 220 Berme 220

Koxa 15 0,8 0,5 0,2

BiiasxHbIe U ChIpBIC Koxemur 2,0 1,0 0,7 0,5
Pe3una 2,0 1,8 1,5 1,0

Koxa 200 150 100 50

Cyxue Koxxemut 150 100 50 25
Pe3una 500 500 500 500

PaccMoTpuM onacHOCTh NPUKOCHOBEHUS YEJIOBEKA B CETH C II1yX03a36MIIEHHOM HEUTPAJIBIO.

Kak yxe Obl10 cka3zaHO, MU JBYXIIOJIOCHOM MPUKOCHOBEHUU PEKUM HEUTpaiau He Oyjaer

OKa3bIBaTh BJIIMAHUSA Ha BEJIMYHMHY TOKa Ih.




a) YcnoBusi 0€30MacHOCTH MPHU OJHOIMOJIOCHOM IPUKOCHOBEHUHM OyIyT HaxXOAUTCS B
IpsSMOM 3aBUCHMOCTH OT CONPOTHBIICHHS Teja YelOoBeKa, Marepuaia oOyBH, IOJa, a TaKXKe OT
COIPOTUBIICHUs 3a3€MJICHHUsS HEUTPAIM HCTOYHMKA TOKAa. B ceTw ¢ 3a3¢MIICHHOW HEWTpasblo

HOJIOKUTEIIbHASL POJIb U30JISAIIMU TIPOBOJIOB MTPAKTUYECKH MOJHOCTHIO yTpadeHa (puc. 14).

B SV
v /4
VN /4

i

Puc. 14. Cxema o1HO(a3HOTO NPUKOCHOBEHMSI B CETH C IIYX03a3€MJIEHHON HEUTpaJIblo

Tox uepe3 Tes0 yenoBeka OyIET OMpeNelIATCs MO CleayoiIel hopmyle:

Y9
I oo A
R Lt
© 7)
I'ne 1o — conpoTuBiIeHNE 3a3eMIICHUS HEUTPATIN HUCTOYHUKA
ITo ycmoBusam I1YD (mpaBuiam ycTpoicTBa 3eKTpoycTaHoBOK): npu U,=660 B, rp=2 Owm;

U,=380 B, r=4 Om; U,=127 B, 1g=8 Om
220

h=—’=‘200 mA
1000+4

6)
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Puc. 15 Cxema ogHO(a3HOTO IPUKOCHOBEHUS TpH TIPoOoe (Basbl Ha 3eMITIO

Bo3MOKHBI Clie1yIOINe BAPUAHTBI:

1). row 0; Iz 0; Unp® Udp;



2). Tox. 0; I3y ® 0; Unp® U,

3). roxe 0; I3y Ne 0; Unr> Unp> U

HanpsokeHne NpuKOCHOBEHUsI B JaHHOM ciydae Oyaer Oombme Ud, Ho Menbime Un, 4To
OJIMHAKOBO OIACHO JJIs YEJIOBEKa.

Bb100p cxeMbl ceTH U peKMMa HeHTpaJIu

I. 1o 1000 B.

[To TexHonoOrM4eckuM TpeOOBaHUSIM OoJjiee YHAOOHOW sBIsSETCS cxema TpexdasHou
YETBIPEXIIPOBOAHON CETH C 3a3eMJIEHHOM HEUTpasiblo (puC.), T.K. OHAa MO3BOJISET MOJYYUTH JBa
pabounx Hanpspkerus Ud u Un.

[To ycnoBusM 6€30MaCHOCTH MPEANOYTUTENBHEE MTOJIb30BATHCS

Tpex(}a3HOW TPEXMPOBOJHOW CEThIO C H30JUPOBAHHOW HEUTpanbplo (pUC.) HA Tex
NPEANPUITHIX, T/€ OCYILIECTBISAETCA IOCTOSIHHBIM HAJ30p M KOHTPOJb 32 COCTOSIHUEM
JIEKTPOYCTAHOBOK, Iie 00ECIIEYMBACTCSI BRICOKOE KA4eCTBO CONMPOTUBICHUS H3OJSIUH IPOBOJIOB,
CBOEBPEMEHHO IPOU3BOJATCS MPOPHIAKTUYECKUE OCMOTPHl M PEMOHTHI CETH U HEMEJIEHHOE
yCTpaHEHUE BO3MOXKHBIX 3aMBIKaHUH (a3 Ha 3eMITIO.

B cetsx, HEe HaxoAAIMIKXCS MO/ MOCTOSIHHBIM HaJ30pOM U KOHTPOJIEM, B TE€X Cllydasx, KOrjaa
BO3MOJKHBI YaCThI€ 3aMbIKAHUS HA 3€MJII0 M3-32 TOHM>KEHHS CONPOTHUBIICHUS U30JISILIUU TIPOBOJIOB,
HEOO0X0/IMMO HMMETh CeTh Tpex(a3HOro TOKa ¢ 3a3eMiieHHOW HeiTpanbio (puc. ). Eciam ycrnoBus
paboTel HeOIarompusATHEI (OOIBIIAs BIAXHOCTh BO3/yXa, HAJHMYUE B TIOMEIICHUHU Ta30B U MapoB,
pa3pylialomuX HM30JIALKI0, HU3Kas KBaTH(PHUKAIUs OOCIY)KHMBAIOIIETO IEepCOHANa), TaKKe
IIPEIIIOYNUTAETCS CETh C 3a36MJICHHONW HEUTPAJIBIO.

II. Berre 1000 B.

o 35 kB no texHuueckum TpeGOBaHUSIM CETH JOJKHBI HMETh U30JIMPOBAHHYIO HEUTpaJIb,
cBblle 35 kB — 3a3eMneHHyr0 HEHTpab.

ITo ycnoBusiM 6€301MacHOCTH BBIOOP CETH HE MPOU3BOIUTCS, T. K. 3TH CETH UMEIOT OOJIBIIYIO
IPOTSKEHHOCTh, OOJIBIIIOE EMKOCTHOE CONPOTUBIIEHUE U30JISIUU U OJMHAKOBO ONACHBIM SIBJISIETCS
MPUKOCHOBEHUE K CETH C JIFOOBIM PEXKUMOM HEUTpPAIIH.

Jlekuust 3 DJleKTpUYecKMe M MArHMTHbIE M0JIsI TPOMBILNLIEHHBIX H OBITOBBIX
3JIEKTPONPHOOPOB

B coBpemMeHHBIX yCIOBHUSAX pa3BUTHs OOLIeCTBa MPU aKTUBHOM BHEAPEHUH MHOTUX BHUJOB
HHEPreTHKHU AJIEKTPOMArHUTHBIE M3JIy4eHUs! MPHUOOPOB U YCTPOMCTB 3aHUMAIOT OJHO U3 BEIYIIUX
MECT IO CBOEH HKOJIOTMUECKON 3HAYMMOCTH CPEAM JPYruX (PaKTOPOB OKPYKAIOLIEH Cpe/Ibl.

B 1nenom oOmuii 37IEKTPOMAarHUTHBIA (OH COCTOMT U3 MCTOYHHKOB HW3Iy4EeHUH
€CTECTBEHHOIO  (RJIEKTpUYECKHME M  MarHuTHble 1ojig 3eMild, aTMoc(epHble  sBIIECHUS,

panuousnydeHust CoslHIIa U TaJlaKTHK) M MCKYCCTBEHHOTO (QHTPONOI€HHOI0) MPOUCXOXKICHUS



(Teme- W pagMOCTAaHIUM, JHHHUM JJIEKTPONEpPEaayu, IEKTPOObITOBAs TEXHUKA U Ap.). YPOBEHb
AHTPONIOTEHHOTO AJIEKTPOMArHUTHOTO (POHA, KaK MPABHIIO, OBIBAET HA HECKOJIBKO MOPSIKOB BBIIIE
YPOBHEM  3JIEKTPOMAarHUTHBIX  M3JIYYEHHUH, CO3/1aBa€MbIX €CTECTBEHHBIMH  HCTOYHUKAMH.
DONEKTPOMAarHUTHBIE H3ITYYEHHS] KOCMHUYECKOTO, OKOJO3EMHOI0 U OHOCHEpHOro MpOCTPAHCTB
UTPAIOT OMNPEACIEHHYIO POJIb B OPraHU3aLUU )KU3HEHHBIX MPOLECCOB HA 3eMIIE, U B PsJI€ CIIy4acB
BBISBJISICTCS UX OMOJIOTUYECKasi 3HAYMMOCTh. AHTPOIIOTCHHBIE U3ITyUeHUS B LIEJIOM psijIe CIydacB
3HAQUMUTEJIbHO TPEBBIIAIOT JIONYCTUMbIE YpPOBHHU. B peanbHON IpakTUKe I XapaKTePUCTHKU
AJIEKTPOMArHUTHOM OOCTAaHOBKHM HAa KOHKPETHBIX pabOuMX MecTax Impu padboTe C 3IEKTPUUECKUMU
npubopaMy  HUCHOJB3YIOT  TEPMHUHBI  «3JEKTPUUECKOE  TOJe»,  «MarHuTHOE  IOoJjey,
«QIIEKTPOMArHUTHOE T10JIE», MEXIAY KOTOPHIMU CYIIECTBYET OINpEACIIEHHAS] B3aUMOCBSI3b.

JIeKTPOMATHUTHBIE MOJIs

OnextpomarautHoe none (OMII) — ato ocobasi ¢popma marepuu, MOCPEIACTBOM KOTOPOMH
OCYIIECTBIISICTCS. B3aMMOJICHCTBHE MEXIy 3apsbKeHHbIMH uactuiamu. llpeacraBnser coboit
B3aUMOCBSI3aHHBIE  TEPEMEHHBIC JJICKTPUYECKOE I0J€ W MarHuTHOe ToJjie. B3aumHas CBS3b
anekrpudeckoro E u marautHoro H mosneii (puc. 16) 3akimoyaeTcst B TOM, 9TO BCSIKOE M3MCHCHHE
OJIHOTO M3 HUX MPUBOIUT K MOSABICHUIO JPYrOro: MEPEMEHHOE IEKTPUUECKOE MOJIe, TOPOKIAEMOE
YCKOPEHHO ABWXKYIIMMHCS 3apsaamMu  (UCTOYHHKOM), BO30YKIaeT B CMEXKHBIX 00JACTIX
MPOCTPAHCTBA TIEPEMEHHOE MAarHUTHOE II0JIe, KOTOpOE€, B CBOIO oOuepeidb, BO30YXKHAaeT B
MPWICTAIOIINX K HEMY 00JacTsX MPOCTPAHCTBA NEPEMEHHOE JJIEKTPUYECKOE Iojie, U T.I.
TakuM 00pa3oM, 3JIEKTPOMArHUTHOE IOJIE PACHPOCTPAHACTCS OT TOUYKH K TOUKE MPOCTPAHCTBA B
BUJIE DJIEKTPOMArHUTHBIX BOJH, OETYIIMX OT MCTOYHUKA. DJIEKTPOMArHUTHOE IOJIE B BaKyyMe
ONKMCHIBAECTCS HANPSHKEHHOCTBIO  AJIEKTPUYECKOro mojis E W MarHuTtHOM wuHAYKOuWen B.
DNeKTPOMarHuTHbIE  BOJIHBI ~ IIMPOKO  HCIOJB3YIOTCSA B PaJUOCBA3H, PATUOJIOKAIINH,
TEJEeBUICHNUHU, MEIUIIMHE, ONOJIOTHH, (PU3HKE, ACTPOHOMHHU U APYTUX O0OIACTAX HAYKU U TEXHUKHU.

PannoyactoThl M CBEPXBBICOKME YacTOTHl SIBJISIIOTCA COCTAaBHOM 4acThIO CHEKTpa
ANIEKTPOMArHUTHBIX u3aydeHudd (OMMU) B wactrorHoM muamnazone ot emunuil [ go 300 I'T.

OcHoBHbIMU nTapaMeTpamMu DMMU saBnsoTCS JyIMHA

S

HanpasreHise
PACTPOCTREHEHNA




Puc. 16. DnexkTpruyeckoe ¥ MarHUTHOE TOJIS DJIEKTPOMArHUTHBIX BOJIHBOJIHBI (A) M YacToTa
(f), koTopast cBs3aHa ¢ ATMHON BOJHBI OOPATHON 3aBUCUMOCTBIO (ISl YCIOBHI pacrpoCTpaHeHHs
BOJIHEI B Bo3ayxe): f = ¢/A , rme ¢ — ckopocTh cBera. Yactorel konebanmniit OMU u3mepsitores B
repuax (I'm): 1 kumorepi (kI') = 103 I'n, 1 merarepny (MI')=106 I'u, 1 rurarepn (I'T'y) = = 109
I'n. Knaccudukanus PY u CBY npusenena Ha puc. 17. DiekTpuueckoe 1moJjie MpeacTaBiIseT co0oi
YacTHYIO (JOPMY TPOSIBICHUS SJIEKTPOMArHUTHOTO MOJs. B CBOEM MPOSIBIICHUU 3TO CHUIIOBOE IOJIE,
OCHOBHBIM CBOMCTBOM KOTOPOTO SIBJIIETCS CIOCOOHOCTH BO3/IEWCTBOBATh HA BHECEHHBIM B HETO
QIIEKTPUYECKUN 3apsii C CUJIOW, HE 3aBUCSAIIEH OT CKOpo-CcTH 3apsinaa. McTouyHukamu
AIIEKTPUYECKOTO TOJsI MOTYT OBITh AJIEKTpPUYECKUE 3apsiibl (IBIXKYIIHMECS U HENOJBUXKHBIC) U
MU3MEHSIONIMECS BO BPEMEHM MarHuUTHble m1oJisi. OCHOBHAsE KOJUYECTBEHHAsT XapaKTEPUCTHKA
EKTPUYECKOTO IIOJII — HaNpsHKEHHOCTh AlekTpudeckoro mnossg E. g  Xapak-TepuCTUKH
BEJIMUMHBI AJIEKTPUYECKOTO TIOJISI UCIIOJIb3YETCs MOHATHE «HAMPSHKEHHOCTH AMEKTPUUYECKOTO TOJIS»
E, B/M (BombT Ha MeTp). OJNEKTPOMArHUTHbIE  W3JIyYEHUS  MPOMBILIUICHHBIX  YacTOT
MOAPA3ACIAIOTCS HA OTAEIbHBIE TPyNNbl (Tab.). MarHuTHOE MOJie MPEACTaBIAeT COOOM YaCTHYIO
(dopMy 3JIEKTPOMArHUTHOTO 10JIsl. B CBOEM IpPOSBIECHUH 3TO CUIIOBOE I10JI€, OCHOBHBIM CBOHCTBOM
KOTOPOTO SBIISETCS CIIOCOOHOCTH BO3/IEHCTBOBATH HA JBIIKYILUECS dJIEKTPUUECKHE 3apsbl (B TOM
Yuclie Ha NPOBOJHUKH C TOKOM), a TakkKe Ha MAarHUTHBIE Tela HE3aBUCUMO OT COCTOSHHUS UX
IBIKEeHUs. VICTOYHMKAMKU MarHUTHOTO TOJS MOTYT OBITh JABUXKYIIMECS SJIEKTPUUYECKHE 3apsijibl

(HpOBOIIHI/IKI/I C TOKOM), HaMaroMm4CHHbIC TCJIa 1 U3MCHAIOIINECSA BO BPEMCHU SJICKTPUICCKUC TTOJIA.

f, Mt 1 10° 104 1n* 10# BIVRR (VRS o (1 m'e
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Puc. 17. TlonHblil Auana3oH 3J€KTPOMarHUTHBIX BOJIH

DNEeKTPOMarHUTHHIE H3Jy4Y€HUs MPOMBIIUIEHHONM 4acToThl. OCHOBHAsl KOJIMYECTBEHHAs
XapaKTEepUCTHUKAa MarHUTHOTO NoJjii OCHOBHAs KOJIMYECTBEHHAs XapaKTEPUCTHUKA MAarHUTHOIO
10JII MarHWTHas MHIAyKUuUs B, KoTOpas onpenenser cuily, JeHCTBYIOIIYIO B JaHHOW TOYKE IOJIA B
BaKyyM€ Ha JBIKYIIUNCS BJIEKTPUUECKUH 3apsii U Ha Teja, MMEIOLIMe MarHUTHBII MOMEHT.
BenuunHa MarHMTHOTO TMOJS XapakTepuU3yeTcss HamnpsHKEHHOCThI0O MarHUTHOro nois H, A/m
(amnep Ha wMmetp). Ilpu u3MepeHHMM CBEPXHU3KMX M KpailHE HH3KMX YacTOT YacTO TaKxke

HCIOJIB3YCTCA MOHATUC «MAarHUTHAasA WHAYKIUA» B. Eaununna HU3MCPCHUA Tn (TeCJ'Ia). Ha IMPAKTUKE



WCITONIB3YIOT 00JIee MEIKHUE €IUHHUIIBI M3MEPEHUs HaINpsHKEHHOCTH MarHUTHOTrO Mot MK T (10—
6 Tn). B maTepuanbHbIX cpeax JJjisi MAarHUTHOTO MOJISl BBOJUTCS JOTIOJHUTEIbHAS XapaKTEPUCTUKA
— HanpsOKEHHOCTh MarHuTHoro mnoyis H, koropas  cBsfi3aHa C  MarHUTHOW  MHAYKUHEH
COOTHOIIICHHEM H = B/, rae | — MarduTHas NPOHUIIAEMOCTh cpeabl. Hawmbosee
pacnpoCTpaHEHHBIMM  SIBIIAIOTCS ~ AJEKTPOMArHUTHBIE — M3JIYYEHHUS CBEPXHU3KOYACTOTHOIO
muanazoHa (CHY) — 50, 60 I'm. McrouHukamu 53JI€KTPOMAarHUTHBIX W3IYYEHUH SBISAIOTCA
TOKOBEAYIIME AJIEMEHTBI JJIEKTPUUYECKUX YCTAHOBOK, B YACTHOCTHU IOJBOJSAIIME 3IEKTPUUECKYIO
SHEPrul0 MpoBojia. YeloBeK B COBPEMEHHBIX YCIOBHUSAX IOCTOSSHHO HAXOIMUTCS BOJIM3H
SJIEKTPUYECKUX YCTAHOBOK, JUIMTEIBHOE BO3JICUCTBUE HJIEKTPOMArHUTHBIX TOJEH KOTOPBIX
MOXET BBbI3BaTh HAPYUIEHWE HOPMAJIBHOIO COCTOSIHMSI HEPBHOW M  CEPAEYHO-COCYIUCTOU
cucteM. CuMITOMaMU S3TUX HAPYUICHUW SBJISIOTCS IOBBIIICHHAS YTOMJIIEMOCTb, CHUKEHUE
KadecTBa pabOThI, CHJIbHBIC 0OJM B 0O0JACTH cepAla, MOBBIIMICHHE KPOBSHOTO JIaBJIICHUS H
YBEJIUYCHUE yJibca. BozneiicTBus SJIEKTPUYECKOM W MAarHUTHOM  COCTaBIISIONICH
AJIEKTPOMATHUTHOTO TOJI HA YEJIOBEKa SIBJISIOTCA PA3JIUYHBIMHU, MO3TOMY I OLIEHKH YCJIOBUH
paboThl HEOOXOIMMO YUYHUTHIBATH OTACIBHO SJEKTPUUYECKYI0 M MAarHUTHYIO HAMPSXKEHHOCTDH MOJIS.
Kak nmpaBwiio, BausHUE HANPSKEHHOCTU MAarHUTHOTO TOJISI MPOSBIISIETCA MPU 3HAYUTEIIBHBIX €ro
BEJIMYMHAX, U OLEHKY BJIMSHUA 3JIEKTPOMAarHUTHOTO U3IYyYEHUSI MOKHO IPOU3BOJUThH TOJBKO MO
BEIIMYMHE DJIEKTPUUECKOU HAMpPsSKEHHOCTH 1ojs. OIHAKO MPpU paboTe ¢ JOCTATOYHO MOIIHBIMH, B
TOM YHCJIE ¥ C OBITOBBIMU, MIEKTPUUCCKUMHU MPUOOpaMU HEOOXOJMMO YYWUTHIBATH M MArHUTHYIO
HanpsHKEHHOCTD AJIEKTPOMAarHUTHOTO  TMOJIA. Bce ObiTOBBIE TIpUOOPHI, paboTaroIve C
HCIIOJIb30BAHUEM DJIEKTPUUYE-CKOT'O TOKA, SIBJIIFOTCS MCTOYHMKAMM AJIEKTPOMArHUTHBIX moJjei. Ha
pucynkax 18 u 19 mpencraBieHbl TUIWYHBIC JUATPAMMBI JICKTPHUECKOTO M MAarHUTHOTO TOJICH

OBITOBBIX MPUOOPOB.
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Puc18. MarnutHoe none Tpancopmaropa nutanus  Puc. 19. DiexTpuueckoe mosie 3apsgHoro
3apsiIHOTO YCTPOMCTBA aBTOMOOUIIBHOTO yCTpOICTBa COTOBOTO TeneoH
aKKyMyJsTopa
Haunbonee momabsiMu cneayer cuntath CBU-nieun, asporpuim, XomoAUIBHUKA C CUCTEMOM

«0e3 mHes», KyXOHHBIC BBITSDKKH, DJIEKTPOIUIHTHI, TEJIEBU30phl. PeanpHo co3maBaemoe DOMII B
3aBUCHMOCTH OT KOHKPETHOH MOJENH MU pexuMa padoThl MOXKET CHIBHO pPa3IHyaThCs Cpelnu

000pyI0BaHUsl OJTHOTO THII.



Bce HmwxkenpuBenEHHbIE TaHHbIE OTHOCATCS K MAarHUTHOMY TIOJIO MPOMBIIIJICHHON
gacToTel 50 ['1. 3HaueHUs] MAarHUTHOTO TOJISI CBSI3aHBI C MOLIHOCTBIO MPUOOpa — YeM OHa BBILIE,
TEM BBIIIIE MAarHUTHOE T0JIE MIPHU ero padore. 3HAYCHHs JIEKTPHUECKOTO TMOJS MPOMBIIUICHHON
YacTOThl MPAKTUYECKU BCEX AJIEKTPOOBITOBBIX MPUOOPOB HE IMPEBBIIAIOT HECKOIbKUX JCCITKOB
B/m na paccrosauu 0,5 M, yto 3HaumtenbHO MeHbine [IJIY, paBHoro 500 B/m. B tabmume 9.2
NPEJICTaBJICHbI TaHHBIC O PACCTOSHUH, HA KOTOPOM (PUKCHUPYETCS MArHUTHOE T10JI€ TPOMBIIIIICHHON
gactoTel (50 I'n) Benmmunnoit 0,2 MxTn npu pabote psaa ObITOBBIX MpUOOPOB. B cooTBeTCTBUU C
CaHUTAPHO-3MUIEMHOJIOTMYECKUMH TPEOOBAHUSAMU K KHIbIM 3AaHusIM U nomemieHussM CanlluH
2.1.2.1002-00 HampskEHHOCTH MOJIS MPOMYACTOTHI HE 0/ KHA MpeBbimath 0,5 kB/M, a MarHuTHas
uaaykaus — 10 mxTn. [1o HekoTophM 3apyOeKHBIM JAaHHBIM, C YU4ETOM JKECTKHX TpeOOBaHUI
MarHuTHasi MHAYKIUA He JToipkHa npeBbimarth 0,2 MkTin. CioxHble 53JE€KTPOHHBIE YCTPOWCTBA
MOTYT U3Jy4aTh OJJIEKTPOMArHUTHBIC U3JIYUEHHUs Cpa3y B HECKOJIbKUX JMAIla30HaX, 4yTo TpedyeT
muddepeHIIMPOBAaHHONW OIEHKM WX oOmacHOCTH. HauOonee TUNUYHBIM TPEICTaBUTENIEM  TaKHX
npuOOpOB  SIBIISIIOTCS.  NIEPCOHAIBHBIE KOMIIBIOTEPBHI € AJIEKTPOHHO-TYYEBBIMH  TpyOKamu
MoHUTOpa. OCHOBHBIMH  COCTaBJISIFOIIMMH YacTSMHU TIEPCOHAIBHOTO KOMIIBIOTEpA SIBIISIOTCS
CUCTeMHBbIH OJoK (mporeccop) U pasHooOpa3Hble YCTpPOWCTBAa BBOJA/BbIBOJA WHGOpPMAIUU:
KJIaBUATypa, TUCKOBbIE HAKOMUTENH, IPUHTEP, ckaHep U T.N. Kaxkaplil nepcoHanbHbId KOMIIBIOTED
BKJTIOYAET CPEACTBO BH3YAJIIbHOTO OTOOpakeHUs HH(GOpMAIMH, Ha3bIBAEMOE TI0-Pa3HOMY —
MOHHUTOp, IMCIUICH, TIaBHBIM KOMIIOHEHTOM KOTOPOTO YaCTO SIBJISIETCS YCTPOWCTBO Ha OCHOBE
aMeKTpoHHO-Ty4YeBoi TpyOku. IIK uacto ocHamaioT cereBbIMH (GuiIbTpaMHu (Hampumep, THUIIA
«Pilot»),  uctouHukamm  OecnepeOOHHOrO  MUTaHUS M JAPYTUM  BCIOMOTATENIbHBIM
anekTpoobopynoBanueM. Bce »a3tu  snementsl mnpu  pabore IIK  dopmupyrorT crnoxHyro
AJIEKTPOMArHUTHYIO OOCTaHOBKY Ha pabodeM mecte mosib3oBatens (tadmn.). Kpome Toro, Ha
pabouem MecTe MoJIb30BaTeNsl HCTOYHUKAMU 00Jiee MOIIHBIMHU, YeM KOMIBIOTEP, MOTYT BBICTYNATh
00BEKTHI, PACOI0KEHHBIE PSIIOM: TpaHC(HOPMATOPHbBIE MOACTAHIMM; paclpe/leIUTeNIbHbIE IIUTHI;
AIIEKTPONPOBOJIKA; OBITOBBIE U O(QUCHBIE IJIEKTPOIPUOOPHI (Y BCEX HCTOYHUKOB IE€pBasi FapMOHHUKA
— 50 T'm); teneBuzopsl (0...15,6 xI'm); cocemnme IIK (0...1000 MI'm) u T.1. [Ipu sTomM oOmias
KapTHHA JJIEKTPOMArHUTHOTO TIOJIsT Ha paboyeM MecTe MOXeT ObITh O4YeHb CiokHOI (puc. 20).
OJEeKTPOMAarHUTHBIE MOJS MOTYT B JIOKQJBHBIX TOYKAaX IOMEIIEHUS CyMMMpOBATHCS, CO3/aBast
oTtacHbIE 30HKI TSl yenoBeka. Cpenn HanboJiee OMacHBIX HCTOYHUKOB, N3ITyJarOIIUX B TOMEIICHNS,
HO HaXOMAIIMXCS BHE HX, 0CO00€ MEeCTO 3aHMUMAlT TpaHCPOPMATOPHBIE ITOJICTAHIINH,

pacinpeaAcIuTCIbHBIC MIUTBI SJICKTPONUTAHUA, KaOenu DJICKTPOIIHUTAHHA.



Puc. 20. [Ipumep TUNUYHOTO pacnpeesieHUs MarHUTHOTO oIS B [uanazone ot S ' jgo 2
k['II B TOMELEHNH, OCHAILIEHHOM KOMIIBIOTEPAMU

Hanuune ux MO>XKHO B OOJIBILIMHCTBE CIIy4aeB ONPEECIUTh BU3YyallbHO, OJHAKO 0€30I1acCHOE
paccTosiHUE MOXKHO OIPEAETUTh TOJBKO C IOMOIIBIO CHEHUaNbHbIX HpuOopoB.  TummuHoe
Oe3omacHoe pacctosnue — 1,5...5 m. Haubonpiiee BausiHuE Ha 3JIEKTPOMArHUTHYIO OOCTaHOBKY
JKUJIBIX TIOMEIIEHUH B ana3oHe NPOMBIIUIEHHOM YacToThl 50 I'll 0Ka3bIBaeT AJIEKTPOTEXHUUECKOE
o0opynoBaHWE 37aHWSA, a MMEHHO KaOelbHbIC JHMHUHW, TMOABOSIINE SJICKTPUYECTBO KO BCEM
KBapTUPaM U JPYTMM IMOTPEOUTENISIM CHUCTEMBbl KU3HEOOECTIeUeHHs 3[aHMsl, paclpeeIUuTeIbHbIE
mUTHl ¥ TpaHchopMaTopsl. Hanbosee cuibHBIM HCTOUHUKOM U3ITyYEHUS SIBISETCS OOIIUNA CUITOBOM
Kabenp moxbe3na. I[lpumep pacmpeneneHuss MarHUTHOTO OIS MPOMBIIUICHHOH YacTOTHI B
MOMEIIEHUH, B KOTOPOM HM3JTydaeT BHENIHWN MUCTOYHHK, puBenéH Ha puc. 21. 3oHy st BeIOOpa
crajgpbHOTO MecTta (Oe3omacHas 30Ha) HEOOXOAMMO BbIOMpaTh Ha paccTtosHuu 3...5 M. B
MOMEIIEHUSNX, CMEXHBIX C OTHUMH HMCTOYHHKAMH, OOBIYHO YPOBEHb JJIEKTPUUECKOTO OIS

POMBIIIICHHOH YyacToThl He peBbimaet [TY mns nacenenus 500 B/m.
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Puc. 21. PactipesenieHne MarHuTHOTO ITOJISI POMBIIIJICHHOW YaCTOTHI B YKUJIOM TIOMEIIICHHH.

WCTOYHHK MAarHuTHOrO IO — paCHpeIIeJ'II/ITCJ'ILHHﬁ [OUT DSJICKTPOIUTAHUA, HaXOJSIIUMCI B



CMEKHOM HEXWJIOM NOMEIIEHUU 3BE3OUYKONM IOKa3aHa 30Ha C O0€30MacHBIM Ui 3]I0POBbS
YPOBHEM MarHUTHOT'O TTOJIS.

SKPAHUPOBAHME DJIEKTPOMATHUTHBIX ITOJIEU

Jns  ocnalneHuss  3IEKTPOMAarHUTHBIX — MOJEM  IIMPOKO  MCHOJIb3YeTCsl MPUHLUI
9KpPaHUPOBAHUS, O3BOJIAIOLINN 3HAYUTEIBHO OCIA0UTh MHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX HOJIeH
3a IpenesamMM 3KpaHUPYHOUIMX ycTpoicTB. Kak mpaBmilo, Uisl 3J€KTPOMAarHUTHBIX MaTepUalioB
UCTONB3YIOT ~ METAJUIBl:  CTalb, MeIOb, aMIOMHHUHK, Gepputsl. [lpunmun  geiictBus
3JIEKTPOMArHUTHOI'O SKpaHa COCTOUT B TOM, YTO ITOTOK 3JIEKTPOMArHUTHOW SHEPIHM OTpa)kaeTcs U
HampaBiseTcss OT 3amMuaeMoil obsactu mnpoctpaHcTBa. KomuyectBeHHO 3¢ ¢dekTuBHOCT O
AIIEKTPOMArHUTHBIX ~ JKPAHOB  XapaKTEPU3YeTCs OTHOIICHHWEM HANpsHKEHHOCTH TOJNEeH B
3aluaeMon o01acTu NpoCTpaHcTBa Npu oTcyTcTBUM 3kpaHa (EO) u npu ero Hanuuuu Es:

3=EO0/E>.

B oOmem cinydae skpaH Kpome OClIabieHMs NMPOU3BOAMT TaKXKe M HCKaKEHUE MOl B
3alUIIAeMON 00JIACTH MPOCTPAHCTBA. TONBKO Al 3KpaHOB mpocTedmmx ¢opm 3¢ eKTuBHOCTH
HKpPaHUPOBAHUS MOXKHO OIPEAEIUTh OJHO3HAuYHO. B peanbHOIl mpakTuke mpu pacdére CII0KHBIX
HKPAHOB NMPHUOEraroT K psily YCIOBHOCTEH U JlonyiieHui. D) PeKTHBHOCTD IIOCKOT0 AKPaHa MOXKHO
OIpesieNUTh Mo GopmyIie

Oma = 60nod,

TJIe G — yIeJIbHAs TPOBOJIUMOCTh MaTepuaia kpana, Cm/M (cumeHC Ha MeTp; d — ToJIHA
MarepHaia SKpaHa, M.

B peanbHOIl mpakTHKE JOCTaTOYHO YacTO HSKPAHHPOBAHHBIE 3JIEKTPUYECKHE HPUOOPHI
U3ITy4aloT 3JEKTPOMarHUTHbIE KoJeOaHHs MO MpoBoJaM dJeKTponuTaHus. B 3Tom cioyuae
npuleraroT K JONOJHUTEIHOMY AKPaHHUPOBAHUIO STHX IPOBOAOB. DKPaHUPOBAHME JUIMHHBIX
JUHUAN 3JIEKTPONMUTAHUS OCYLIECTBISETCA MyTEM 3aKIIOYEHUS MX B METaUNIMYecKHe O00OJIOUKU —
CIUIOIIHBIE WM HW3TOTOBJICHHbIE B BHJE OIUIETKU. D(P(PEKTHBHOCTH JUIMHHOTO OJHOPOJHOIO
HWIMHJIPUYECKOTO BKpaHa ¢ paauycoM R u TommmHOW cTeHOK d MOXHO OIpeneauTbh C
JIOCTATOYHOM ISl MH)KEHEPHOH MPaKTUKH TOYHOCTBIO 1O (popmyrie

2=0,16 Do\ /R,

raie Omn — sdQexkTuBHOCTh IWIOCKOTO dKpana; A = 3 - 108/f, m; f — wactora
AIIEKTPOMArHUTHOTO u3nydeHus, ['1; R — paauyc IUIMHAPUYECKOTO SKpaHa, M.

Jleknusi 4 DJiekTpocTaTH4yecKasi HMCKpoOe30macHOCTbL (3cud) HW  3ammTa  oT
CTATHYECKOr0 3JIeKTPUYeCcTBa

OnacHOCTh CTaTMYECKON SJEKTpHU3alMl M €€ Pa3HOOOpa3HbIX NpPOSBICHUI CONpsDKEHa C
paspsagaMH CTaTUYECKOTO AJIEKTPHUUECTBA M UX CIIOCOOHOCTBIO 3aKUTaTh TOPIOYUE Ta3bl, Mapbl WIN

IbUIX B CpEAC BO3AyXa.



Hapsny co  cnenuduuHbIMM — TEXHMYECKMMM  PELICHHAMH,  NPEAyCMaTPHUBAIOLIMMHU
npeaynpexaeHue o0pa3oBaHus B3PhIBOOMACHBIX CMeCcel U BO3HUKHOBEHHE 3aropaHuil, oxapoB U
B3pBIBOB, pa3palbaThIBAIOTCS W MPUMEHSIOTCS YCTPOWCTBA, CIOCOOBI M CpEACTBA 3aUTHI OT
OMACHBIX IPOSBICHUN CTAaTUYECKOro 3IeKTpuuecTBa (cM.Tabn.4). MeponpusaTus MO 3aluTe OT
CTaTUYECKOI0 JIEKTPHUECTBA JOJDKHBI OCYIIECTBIATHCA BO B3PHIBONOXKAPOOMACHBIX 30HAX
IIOMEILEHUN 1 30HaX Hapy>KHbIX B3PbIBOOIIACHBIX YCTAHOBOK, OTHECEHHBIX K Kiaccam B -1, B - la,
B-16,B-1Ir,B-1I,B-1Ia,Il-1,II-II. 3amure moayiexar: 4enoBek (cM.Tabn.S) wim
Ouosnornyeckue OOBEKThbl; OOBEKThbI, UYBCTBUTEIbHBIC K 3a)KUTAIOLIEMYy WJIH HHULMHUPYIOLUIEMY
B3pBIB BO3/ICHCTBHIO Pa3psAOB CTATUYECKOIO IEKTPHUECTBA; OOBEKTHI, MOJUIEKAIIUE 3alUTE OT
npo0osi WK MOSIBIICHUS 1e(DEKTOB OT Pa3psAI0B CTATHUECKOTO SJCKTPUYECTBA, a TAKKE OOBEKTHI,
HEOOXOIMMOCTh 3alUTHl KOTOPBIX BbI3BAHA TEXHOJOTHYECKUMH MpUYMHAMU. Pa3zpabaThIBaloTCs
croco0bl M YCTpPOMCTBa, MO3BOJAIOIIME O0ecHeunBaTh HOPMAJbHBIA XOJ| HPOM3BOJCTBA HIIU
TEXHOJIOTUYECKOr0 Ipolecca, OcHabiasTh CUJIOBbIE IPOSBICHUS 3JIEKTPOCTATHUUYECKHX IMOJIEH,
yCTpaHATh Je(EeKThl MPOIYKIIMH, BO3JCHCTBHE Pa3psAIOB HAa CBETOUYBCTBUTEIHHBIE MaTEpHAIIBL,

CHHMIXATb CKOPOCTh CTAPCHUSA U 3aIrpA3HCHUA NCKOPATUBHBIX HOBerHOCTeﬁ U T. II

Taonuua 4

OmnacHele IPOSIBICHUS

Cucrema U KpUTepuu 6€30MaCHOCTH
CTaTUYECKOTO JEKTPUUECTBA

[Toskapo- ¥ B3pBIBOOMACHOCTh |DyeKTpocTaTuueckas uckpodezonmacHocts (DCHUB). CHmkeHHe pHCKA 3aKUTAHU,
B3pBIBA, MOXKapa WIK yiiepoa 10 HOPMUPYEMOTO 3HAUCHHS

OnacHoe  Bo3zeiictBue  Ha|CaHurtapHbele HOpMBL. OTrpaHMYeHHE BpeMeHH NpeObiBaHMS Ha paboueM MecTe.
YeJI0BEKa VckiroueHue HexKenaTeabHbIX BO3ACHCTBUN Pa3psl0B HA YEJIOBEKA

ITomexu B paguocBs3u Ceprudukanus paguOTEeXHUYECKOH TMPOAYKIMHM Ha IMOMEXO3aUIUIIEHHOCTh OT
pasps/IOB CTATUYECKOTO DJIEKTPUUECTBA

Tabauma 5
Bup cpencTs 3amuThl IlepedeHs cpeacTB 3aMIUTHI
Cpe,Z[CTBa PIHI[I/IBI/I,I[yaJILHOﬁ AHTPIZ')J'IGKTPOCT&TI/I‘{GCKEI?[ ogexaa nu O6yBB, CpeAcCTBa 3alIUThI PYK,
3alIUTHI AHTHUIJICKTPOCTATHUICCKHUEC KOJIbIIA U 6paCJ'IeTBI
Cpe,Z[CTBa KOJUIEKTUBHOU 3336MH$HOH.[I/IC ychOﬁCTBa 1 10JIbl; MHAYKIIMOHHBIC, BBICOKOBOJIbTHBIC, JIYUCBLIC U
3alIUTHI A3pOAMHAMUYCCKHUE HeﬁTpaHHSaTOpBI; paciobUIMTEIbHBIC, HCIapruTCIIbHbIC nu

XOJOAWIBHBIC VBIAXKHSIONUE YCTPONCTBA, aHTHIJICKTPOCTATHYCCKHE BEIICCTRA,
BBOJIMMBIE B 00BEM MaTepuaja WM HAHOCHMBIE Ha MOBEPXHOCTh, SKPAHUPYIOUTHE
YCTPOMCTBA, KO3BIPHKH M TIEPETOPOJIKH, OCTAOJISIONNEe HANPsDKEHHOCTh IOJS Ha
pabouem mecte

[Tpu pazpaboTke U MPUMEHEHUHU CPEJICTB U CIOCOOOB MOXKAPOTYILIEHUSI BAKHO YUUTHIBAThH TAKXKe
tpeboBanuss DCUD, canuTapHble HOPMBI MO TPEAYNPEKICHUIO HEXKEIATEIHLHOTO BO3JEHCTBUS
MIPOIIECCOB AJICKTPHU3AlMMA Ha YEIOBEKAa, BO3MOXKHOCTh MPOOOSI WM TOSBICHUS HEXEIAaTeIbHBIX
ANEKTPOCTATHYECKUX HArPYy30K HA CTEHKH U3 HEMETAIUIMYECKUX MATEpUATIOB, MOMEX PAJUOCBS3H,

CO31aBaCMBbIX paspaaaMu CTaATUYCCKOI'O SJICKTPUUCCTBA.

YcaoBus JJICEKTPU3ALIMHA U NIPEAC/IbHBIC MapaMETPLI ITPOUECCOB JJICKTPU3aALlMA

Tabnuma 6




XapaxTep JIeKTpU3aLuH

ITapametp

ITpumeneHue

3H€KTpI/ISaHI/If{ 0e3 BO3HHUKHOBCHUS
pa3psa0B B ra3e

Pa3HOCTh MOTEHIMAJIOB B Pa3psiIHBIX
MIPOMEXyTKax He npesocxoaut 300 B

Omnpenensier TpeboBaHUs K
COIPOTHUBJICHHUIO YCTPOHCTB M CPEICTB
3a3eMJICHHS

Onextpuzanmsi 0e3 BO3HUKHOBEHHUS
pa3psAmoB, CBS3aHHBIX C YACTHYHBIM
WITH HOJTHBIM HapyIIeHHEM
3JIEKTPUUYECKOI MIPOYHOCTH

JIUBJIEKTPUKOB B KUAKOW MM TBEPIOM
(haze

HampsokeHHOCTD
3EKTPOCTATUYECKOTO MOJIS B TBEPIAOM
HIH KHUIKOM JIUDIIEKTPUKE
CYLIECTBEHHO MEHbIIE €ro
3JIEKTPUYECKON TPOYHOCTHU

Omnpenensier TpeOoBaHUs K
OTpaHUUYEHUIO 3aKUTAIOIIEN
CIIOCOOHOCTH Pa3psA0B C 3THIECKOTO
JJIeKTpUYecTBa B Tra3e WIH K
OTpaHMYEHUIO 00JacTH TPUMECHEHUS
TIPOAYKIINHI

OnexTpu3anus, HE  HCKIIOYAOIas
BO3HHKHOBCHHE Pa3psIOB, CBSI3aHHBIX
C  YaCcTHYHBIM  WJIH  IOJHBIM
HapylIeHHEM ANMEKTPUIECKO
OPOYHOCTH JUAJICKTPHKOB B IKHIKOM
w TBEpHOi (haze

HampsokeHHoCTh
JIEKTPOCTATUYECKOTO MO B TBEPAOM
WA KUJIKOM JUBIICKTPUKE

cousMepuma C C€ro 3J'IeKTpPI‘IeCKOI7[
MIPOYHOCTBHIO

Omnpenemnsier TpeOoBaHUSA K
OTpaHUUYEHUIO 3aKUTAIOIIEN
CIIOCOOHOCTH Pa3psJoB CTaTUYECKOTO
JJIEKTPUUECTBA, CBSI3aHHBIX c

YaCTUYHBIM HJIH IMOJHBIM HapYyHICHHUECM
3J'IeKTpPI‘IeCKOI>1 MPOYHOCTH KUIAKHUX H.
u TBép,HLIX JUDJICKTPUKOB

TaoOnunma 7
ITpouecc anexTpu3zanun (IpUMEpHI) [Tapamerp u 3HaUCHHE ITpumenenne

IIpotnpka nnnekTpudeckux | Tok anektpusammu denoBeka po 0,6 |Ompenenser TpeboBaHMS K
MOBEPXHOCTEH CyX0M 0535610 MKA COIPOTHBIICHHIO 3a3eMIISIOIINX
Pabora c YIIIEKUCITOTHBIM | TOK 9iIeKTpH3anuu denoBeka 10 100 |yCcTporcTB
OTHETYHINTEIEM MKA
IIpouecce! cratndeckoit snexrpusau | Tox JNEKTPU3ANNT B|Onpenenser TpeboBaHMS K
B Cpelie BO3AyXa TEXHOJIOTHYECKHX Tporeccax 1o 100 |conmpoTuBieHUIO 3a3eMIISIOIINX

MKA
Tok  onexTpu3alMu  4YeIOBEKa B
OBITOBBIX YCIOBHSX 10 | MKA

YCTpOMCTB

IIpenensHble 3HAa4YEHHS IapaMeTpOB,
XapaKTepHbIX Ui MIPOIIECCOB
3JIEKTPU3ALIMH B CpeJe BO3IyXa

Hampsox€HHOCTS 1o

E ,=3-106 B/m.

IToBepxHOCTHAas MJIOTHOCTH 3apsAI0B
G = 26,4 MKKi1/m 2.
IInotHOCTB TOKa
JNEKTpHU3aLHU

j =100 MrA/M 2.
OOBEMHAs TNIOTHOCTH HEPTHUH OIS
W p =40 Ji/nm ° .

OObéMHasT ~ MOIIHOCTH  IIPOIIECCOB
UIEKTpU3anUH  (3JEKTPOCTATHIECKOTO
TeHEePUPOBAHU)

N, 5p=300 Br/m*

KOHTaKTHOM

YyuTeIBalOTCS NpH  pa3paboTke U
omeHke  3()(HEKTUBHOCTH  CPEICTB
3alllUTBl U MPU OLEHKE COOTBETCTBUA
o0bekTa TpedoBanmsM ICHUB

Cucrema OCUDB yuuThiBaeT yciaoBUs 3J€KTpu3anuu (Tabn.6 u 7), 4yBCTBUTEIBHOCTH K

3KUTAIOIIEMY BO3JICHCTBUIO pa3psaaoB (Tabn.8 u 9), coctosiHre o0bekTa 3amuThl (Tabn.10 u 11) u

napameTpsl paspsaoB (tadn. 11-14).

YyBCTBUTEJIBHOCTH K 32:KUTAI0IEMY BO3/1€iiCTBHIO Pa3ps/i0B

UyBCTBUTEIBHOCTh BEIIECTB M MATEPUATIOB K 3a)KUTAIONIEMY BO3JEHCTBUIO Pa3psioB

CTaTUYCCKOI'O

QJICKTPpHUYCCTBA

XapaKTepU3yeTCsl:

0€e30IaCHbIM

SKCIICPUMCHTAJIbHBIM

MaKCUMalbHBIM 3a30poM (BOM3 mmn S o ) unm KpUTHUECKHM paccTosHHEM | , ¥ TeMmepaTypoi

camoBocIutamMeHeHus1 T ; , MUHUMaJIbHOW JHeprueil 3axuranus W, MUHUMAIbHBIM 3apsIOM

3QKUTAHUSA (| \ypyy , MUHIMAITBHOW JTMHEHHOM IITIOTHOCTHIO dHEPTUU 3aKUTaHUST WL -

3akuranmas cnocooHOCTh Pa3psiioB CTATHYECKOT0 YJIeKTPHYECTBA

3a>1<14ra}01ua;1 CIIOCOOHOCTH paspdaa CTATHYCCKOr'0 ISJICKTPUYECTBA MOIKCET 3aBUCCTL:. OT




sHepruu pazpsga W s, JDk; 3apsia B YHUNOJSPHOM HMITyJIbCE paspsaHoro Toka ( s , K
TEOMETPHUYECKUX TapaMeTpOB 00BEKTa, BKITIOYAs paANyC KPUBU3HBI MPOBOISIICH MOBEPXHOCTH R ,
M, Ha KOTOPYIO TPOUCXOAHUT Pa3psl; XapaKTCPUCTUUECKOTO JIMHEHHOTO pa3Mmepa 3apspKeHHOM
CBOOOIHOM JIMAJIEKTPUIECKON MOBEPXHOCTH L s, M, M XapaKTepUCTUIECKOTr0 JIMHEHHOTO pa3mepa | s
, M, TIOJIOCTU CO CTEHKaMHU U3 AJIEKTPOMPOBOJAIIETO 3a3eMJICHHOTO MaTepHala; MaKCUMalIbHOIO
MOTEHIMAIa HA3JIEKTPU30BAHHOM TUAIEKTpUUecKko cpenst V s, B.

Kputepuu 3/1eKTpocTaTHYECKOI HCKPOOE30MACHOCTH

DneKkTpocTaTH4ecKyr0  HcKkpobe3omacHocTh (DCHB) o00BekTa MOXKHO — ONPEIETUTh,
CpPaBHMBAsl €ro MapaMeTpbl C KpPUTEPHAIbHBIMH (C MOJICTPOYHBIM HHAEKCOM '"c') 3HauYEHUsIMU,

yka3aHHbIMH B TaOu. 5.5. [Ipu 3TOM mapamerp paspsiia ¢ MHICKCOM S HE JIOJDKEH MPEBOCXOIUTH

KpUTEpHAIbHOE 3HAUYEHHE, UTO MpeanoaraeT coomoaenue yeaosus: ... s "<".... ¢ "
Tabnauma 8
YyBCTBUTEIHHOCTH O0OBEKTA K Kpurepuu 9CHb
sackuranuio W ., , MJIK W, mIx | q., MmcKn R, MM lo, M L., M V., kB
0,18 0,07 0,036 2,5 0,02 0,02 14,3
0,30 0,12 0,052 3.3 0,06 0,03 17,5
1,00 0,40 0,16 6,5 0,28 0,10 29,5
2,00 0,80 0,31 8,5 0,36 0,13 36,6
3,00 1,20 0,44 10,0 0,41 0,15 42,0
5,00 2,00 0,66 13,0 0,51 0,19 52,1
10,00 4,00 1,20 16,0 0,62 0,23 62,1
15,00 6,00 1,80 19,0 0,72 0,26 71,8
20,00 8,00 2,40 22,0 0,81 0,29 81,6

Kpome kputepueB, ykazaHHbIX B Ta0a. 8, ucmoib3yroTcs KpuTepud (cMm.Tabn.9), KoTopbie
IOMHUMO YYBCTBUTEIBHOCTH K 3@XKUTAIOLIEH CHOCOOHOCTH pa3psAIoB 3aBUCAT e€Ie M OT
TeOMETPUYECKUX MapaMeTpoB 00bekTa. K HUM OTHOCSAT HOPMAIIbHYIO K 3apsKEHHOHN MOBEPXHOCTH
COCTABIISIONIYI0 HANPSHKEHHOCTH DJIEKTPUYECKOTO IO B Taze E ¢, MOBEPXHOCTHYIO IUIOTHOCTB
AIIEKTPUUYECKHUX 3apAOB G ¢, BPEMs pellakCalliM JIEKTPUUYECKUX 3apsiioB T ¢ WM KOMIUIEKCHBIN
napametp ( €p y) ¢, 3aBUCAIINI OT yJEIBHOTO COMPOTUBIICHHSI M OTHOCHTEIBHOM AUDICKTPUUECKOI
MIPOHHIIAEMOCTH HAYJIEKTPH30BAHHOW CPEIbI.

[MTonw3oBatbest kputepussMd R ¢, L ¢, 1 ¢, V¢, Ve, Tcu (€py) ¢ IOMYCTHMO B CiIy4ae, Korjaa
pas3psAabpl BOZHUKAIOT TOJIBKO B CMECSAX FOPIOYMX BEILECTB C BO3JyXOM, 'HO UCKIIFOUEHBI CKOJIb3AIINE
UCKPOBBIE U JIPYTHE pa3psijibl, XapaKTepHbIE /Ul CUIBHBIX 3JIEKTpOCTaTHUECKUX mosel. Cuntaercs
TaKXe, YTO pa3psabl €AMHWYHBI, a TOK JJIEKTPH3AIMH HE ONpeessieT yCIoBHHA 3axkuranus. Ho
CJIEZyeT YYHUTHIBATh, YTO TOKH 3)KUTAHUS B MPOIECCAX DJICKTPU3ANUH [UII OOBEKTOB ¢ HAMYHNEM
ra30BO3/YIIHBIX B3pBIBOOMACHBIX cMecell ¢ MuHuUManbHOW s3Heprueit 0,01 m/x (BomopomHo-
Bo3aymHas cMech) U 0,22 m/x (mpomaHo-BO3AyIIHAs CMech) paBHBI cooTBeTcTBeHHO 10 1 200

MKA.

Tabnuma9




UyBCcTBUTETHHOCTh 00BEKTA K 3axkuranuto W Kpurepuu 3CUb
s » MK E ., xB/m | o ¢, MkKi/m * | T¢, MC |(£pv)c,FOMM
JuameTp annapara Wiu eMKOCTH 12 M
0,18 2,37 0,042 0,042 0,047
0,30 2,94 0,052 0,52 0,059
1,00 5,10 0,090 0,90 0,10
2,00 6,40 0,114 1,14 0,13
3,00 7,70 0,132 1,32 0,15
5,00 9,40 0,166 1,66 0,19
10,00 11,30 0,200 2,00 0,23
15,00 13,40 0,238 2,30 0,27
20,00 15,40 0,272 2,70 0,31
JuameTtp annapata wid eMKOCTH 1 M
0,18 29 0,52 5,2 0,59
0,30 39 0,69 6,9 0,78
1,00 98 1,74 17,4 2,00
2,00 138 2,45 24,5 2,80
3,00 170 3,00 30,0 3,40
5,00 240 4,30 43,1 4,90
10,00 330 5,90 58,9 6,70
15,00 430 7,60 76,4 8,60
20,00 540 9,60 95,5 10,80

TpeGoBanus k 3a3em/ieHHI0 U JaHHbIe 10 o0ecnieyeHu0 JCUDB B HekoTOpPBIX

TEXHOJOTHYECCKHX Ipoieccax

Tab6auma 10

Haznauenue u JOIYCTUMOC COIPOTHUBJICHUC CPCACTB 3alLIUThI

OO0BeEKT
HIDKHHE 3HAYEHUS BEPXHUE 3HAUCHHUS
Temno uenoBeka 3ammra 0T  MOpakeHwWs |3ammra oT OIIACHBIX MPOSIBICHUN CTaTHYECKOrO
ANEKTPUUECKHM TOKOM JJIEKTPUYECTBA
CrpoutenbHbie 3amura oT omnacHbIx |[IpeaynpexaeHre ONacHbIX MPOSBICHHH: HCKP Pa3MbIKAHUSI
KOHCTPYKIIUH, MPOSIBICHUI CTATHYECKOTO | 3MEKTPUIECKUX Lernemn c BC rajabBaHUYECKOIO
00opyaoBaHue, 3JIEKTPHUYCCTBA MPOUCXOXKICHUS,; OJTY>KIarOIIUX TOKOB; TOKOB
anrmaparsl, 3JIEKTPOMArHUTHBIX BTOPUYHBIX IMPOSBICHUN MOJHHHU; TOKOB,
KOMMYHHKAIIWH, 00YCJIOBJICHHBIX BO3JICHCTBUEM MArHUTHBIX Oypbh COJIHEYHO-

MMOIBYKHBIE O0BEKTHI

3eMHOT0 IPOUCXOXAEHHs, Bo3aencTBueM OMII panmouyactoT
UT. I

CrpourenbHble [IpenynpexkaeHue omacHbIX |3amUTa  OT  OMNACHBIX NPOSIBJIEHUH ~ CTaTHYECKOTO
KOHCTPYKLIUH, TPOSIBIICHUI HCKPOBBIX | 3IEKTpUYECTBA
obopynoBanue, paspsgoB B Pas3psIHBIX
anmnaparsl, MIPOMEXYTKaX TPH HPSIMBIX
KOMMYHUKAIINH, ylapax MOJIHHUM WIH IIpH
TOZBMKHBIE OOBEKTHI JIEKTPOCTATUUECKUX

BTOPHYHBIX  ITPOSIBICHUSIX

MOJIHUH
DneKTpuuecKoe He nopmupyercst 100 Om
COTIPOTHBIICHHE
3a3eMIISIOIIETO
yCTpoiicTBa
(MCKITIOUHUTETHHO ISt
3aIIUTEl OT CTaTHYECKOTO
JJIEKTPUIECTBA)
Ob6opynoBanue, [IpucoenuHSIOTCS HE MEHEEe YeM B JBYX MECTaxX K KOHTYPY 3a3eMJICHHS C COIPOTHBICHHEM
aImnaparsl, pactekanuto Toka 10 100 Om
KOMMYHHKaIUU
npeenax nexa,
OTJENCHUS I
YCTaHOBKH

PesepByapsl u eMmkocTu

06BEMOM Gotee 50 M °

HpI/ICOGHI/IHHIOTCﬂ K 3a3€MJIUTCJISIM HE MCHEC YEM ABYMs MMPOBOJAHUKAMU




BCHTI/IHHHI/IOHHLIG

3azemustoTcs yepes kaxasie 40-50 m

Kopoba u KOXyXa
TEIUION30JISILIIH
TpyOompoBoast Ha|3a3eMisttoTes cornacHo TpeboBanmsM PJI 34.21.122-87 Ilpu monHmMe3ammTe KaTeropuu |

HapY>KHBIX YCTaHOBKax
(anen

compotuBiieHne B coeamHeHMsIX <0,03 Owm, mpu kateropmu Il - He menee 4 OonToB Ha

Husnexktpudeckuii

Pexomennyercst mpu ciaboif smekTpu3anud. [Ipy CHIBHOW AIEKTPH3alMN yIBAMBACT

TpyOOIIPOBOA ¢ OOBUBKOM |3aKUTAIOLIYI0 CIIOCOOHOCTh CKOJB3SIINX MCKPOBBIX Pa3psiioB M B 2 pa3a CHMUXKAET IOPOT

MCTAINTNICCKOM
IIPOBOJIOKOM u
3JIEKTPOIIPOBOISIINE
MTOKPBITHUS
9JIEKTPU3YEMBIX  CTEHOK
u3 JTUDJIEKTPUIECKHIX
MaTepHajoB

JIEKTPOCTATUYECKOM Harpy3KH, IPH KOTOPOH pa3psiabl BOZHUKAIOT

Cuctrema TN - C

He JOITYCKAcCTCs B MOMCIICHUAX MCIUITMHCKOTO HAa3HAYCHU L

Taonuma 11

ConpoTHBIIEHHE CPENICTB 3aIIUTHI

OOBeKT

HM)XHUEC 3HAYCHUA

BCPXHHUC 3HAYCHUS

DNeKTPONPOBOAAIINN O

- 10 "Om (mns yaacTka miomansio 0,05 m 2)

5
10 ° Om (B 30HaX, I7ic BO3MOXHO 3)KUTaHHE BEIICCTB

- i 006eKTOB ¢ W 1, < 0,1 M1k 1 st ygacTka

mwrowmanso 0,05 M 2)

DJEeKTPONpPOBOISIIIE Y4acTKH
AQHTURJIEKTPOCTATHYECKOH  OJICHKBI
[29]

10 *Om

108 Om

AHTHAIEKTpOCTaTHYECKAs! 00YBb

IloansaTHHUK — X0#0Bas CTOPOHA MOAOMIBHI [29]

10 °Om 10°Om
OOyBB C KOKaHOW TTOJJONTBON 10 "Om 10 OMm
AHTHAIEKTPOCTATHYECKHE  KOJbIa Yenosex — 3emirst
u OpacieTs 10 °Om 10 "Owm
ComnpoTHBIEHHE MEXAY TOYKAMH
3JIEKTPONPOBOASIILIEN CUCTEMBI, He Hopmupyetcs 0,2 Om

00BpenmHEHHOM niepembrakamu [30]

Tadbnuma 12

CpenctBo

Tpebyemas 3¢ hekTHBHOCTD

AHTH3JIEKTPOCTaTHIECKHE
BeniecTna (106aBkn) [29]

= 7
JI0KHBI CHUXKATh YJINIbHOE CONPOTHBIICHHE MaTepHalioB 10 3HaueHui p , < 10

OmMup<10?0Om

AHTH3JIEKTpOCTaTHYECKAs
crienuanbHas onexnaa [29]

7
p s<10 "Owm (TpeboBaHuE K yACIHHOMY CONPOTUBJICHUIO MAaTEPHAJIOB)

Ta6nauma 13
CBOMCTBO Hcxomubple qaHHbIE UTS Kpurepuii
KJ1acCu(UKAIIH
AHTHCTaTHYECKOE ¢dyTepoBaHHOE Py py<10%0OmM'm
o0opynoBaHue
DNEeKTpOCTaTHICCKH 3a3eMJIEHHOE R; R3<10 "Om
obopynoBanue Mpumewanne. [na 1uomanu
y4acTka nokpsItis S < 20 cm 2
OneKTpoCTaTHIECKH 3a3eMJIEHHOE Py py<2-107*/L Om-M
000py0BaHUE A
DJIeKTpOCTaTHYECKH 6e3bICKpOBOE pv pv<300/(jA)OmM ™M
(yrepoBaHHOE 000PYIOBaHKE j [Mpumeuanne OOmee ycrnoBue
A NpU 3KCIUTyaTallMu 00OpyIOBaHHS B
cpejie BO3yxa
ONEeKTPOCTaTHIECKH 6e3BICKPOBOE Py pv<3-10°/L Omm
(hyTrepoBaHHOE 000pYIOBaHHE A [Ipumeuanue. VYcmosue s

cMmecei TOPIOYETO C BO3AYXOM




DJIeKTpOCTaTHYECKU crabo- n n<n oy,
JNEKTPU3YIOIIeeCs ¢yrepoBannoe([Ipumeuanue. n- IMpumeuanune. OOmee ycnoBue
obopynoBaHue JIEKTPOCTATHYECKAs Harpy3Ka,

6e3pazMepHa
DNEeKTPOCTaTHICCKH ciabo- \Y V<04V,
3NEKTPHU3YIOIIeeCs (dyTepoBaHHOE
o0opynoBaHue
DIIEKTPOCTATHYECCKA cmabo- Py pPvS04V ,/(jN)
3JIEKTPU3YIOLEECS (dyTepoBaHHOE j IIpumeuanue. KommnexcHoe
o0opynoBaHue A yCIIOBHE
DNEeKTPOCTAaTHICCKH cmabo- Py pv<2-10"Omm
3JIEKTPU3YIOLEECS (dyTepoBanHOE IIpumeuanue. VYcnosue
obopyznoBaHue COOTBETCTBHS  DJIEKTPOCTATHYECKUM

CBOMCTBaM BO3JlyXa

OnektpocraTndecky uckpobesonacHoe| Kareropus B3preiBoonacHoit cmecu V ¢ V< (V =V
c11abo-3NeKTpU3YIoIIeecs
¢dyTepoBaHHOE 000pYIOBaHUE
OnekTpocraTniecky uckpodesonacHoe| Kareropus B3pbIBOONACHON CMECH p pvSVAI(iN
crabo-3MeKTpU3yIoIIeecs [Ipumeuanue. KomrutexcHoe
(yrepoBaHHOE 000PYIOBaHHE yCJIOBHUE
Onektpocrarndecky uckpobesomnacHoe| Kareropus B3psiBoonacHoii cmecu u V Vi< (Vi—Vi)
CI1a00-3JICKTPU3YIOIIEECsI p
(hyTrepoBaHHOE 000pyHOBaHHE
DOnekTpocraTHdecku UckpobesomnacHoe |Kareropus B3peBoomnacHoi cmecu 11 A V<17,5kB
c1a00-3NIeKTpHU3yIoIIeecs nV [Ipumeuganne. J[lanHoe 3HAa4YCHHUE
(yTepoBaHHOE 00OPYIOBAHHE HE JIOJDKHO MIPEBBIIAT

MaKCHUMAaJIbHBIA IMOTEHIINAI KUIKOCTH,
HaXOJISIIeNCS B EMKOCTH

DNeKTPOCTaTUYECKH UCKPOOEe30macHoe
cnabo-3JIeKTpHU3yoIIeecs
(dhyTrepoBaHHOE 000pYHOBaHHE

Kareropust B3psiBoomacHoil cmecu I
A, Vui

pv<1,7-10%/A Omm

DIIEKTPOCTATHUECKH UCKPOOE30ImacHoe
CI1a00-3JICKTPU3YIOIIEECsI
(dhyrepoBaHHOE 000pyIOBAHKE

Kareropus B3peiBoonacHoi cmecu 11 B
uV

V<I142kB
IIpumeuanue. JlaHHOE 3HaueHue
HE JIOJIKHO IIPEBBIILIATH

MaKCHMaJbHBIN MOTCHUMAT KUJIKOCTH,
HaxXOJSIIeHCs B EeMKOCTH

DJeKkTpocTaTH4ecKy UCKpoOe3onacHoe
c1a00-3JeKTPU3yIoIIeecs
(dhyTrepoBanHOE 0060pyIOBaHNE

Kareropus B3peiBoonacHoi cmecu 1B
,Vuh

pyv<1,4-10°/A Om'm

DIEKTPOCTATHYCCKH UCKPOOE30MmacHoe W M Py PvSpvaF (W ) OMMm
CI1ab0-3JIeKTPU3YIOIIEeCs
(dhyrepoBaHHOE 000pyHOBaHHE

OGo3HauYeHHsA: | - IUIOTHOCTh TOKA, A/M 2 ; n - JIEKTPOCTATHYECKAs HArpy3ka, Oe3pasMepHa; n mp "

JJICKTPOCTATUYCCKAsA Harpyska,

COOTBETCTBYIOLIAA 3J'I€KTpOCTaTPI‘IGCKOI>i MIPOYHOCTH;

R 3 - oanekrpmueckoe

CONPOTHBIIEHUE "MIOBEPXHOCTb - OCHOBAaHME" y4acTKa CJIOSl MOKPBITUS 3aJaHHON myomanu. V - noteHuuan, B; V ., -
MOTEHIMAJ, COOTBETCTBYIOIIMH 3JEKTPOCTaTHYECKOW MpOYHOCTH; V , -MOTEHHIMal, IOMyCTHMOE 3HaueHwe; V , -
MaKCHMAaJIbHbIH MOTEHIMA )XKUAKOCTH B METANIMYECKON 3a3eMIEHHON €MKocTH 0e3 mokpwiThsd, B; V ¢ - moTenmman,
00YCIIOBJICHHBIH TTOBEPXHOCTHON IIOTHOCTBIO 3JIEKTPUYECKUX 3apsaoB Hokpbitus, B; W ., - MUHNManbHas sHeprus
3aKUTAaHUST B3PBIBOOIIACHOM CMeECH; p - YAeIbHOE OO0BEMHOE AIIEKTPUYECKOE COMPOTUBICHHE MaTepHaja Clos
MOKpBITUS, OM'M; p | 5 - yIAeTbHOE 00BEMHOE ITEKTPHUUECKOE CONPOTHUBICHNE MaTepHaja CJos MOKPHITHSA, JOIYCTUMOE
3HayeHne, OM-M; A - TONIIIHA CJIOS TOKPBITHS, M.

Tabnuma 12

[MapameTp pa3psiioB 1 0OBEKTOB
3aIIUTEHI

Hopmupyemoe 3nauenue

HaHpH)KeHHOCTL SJICKTPOCTATUYCCKOI'O
10JIA

MECTC

ITpn 20 xB/M u Oonee periaameHTHpyeTcs BpeMsi IpeObIBaHHMS Ha padoueM

ONeKTpUIeCcKuil TOK

60 MKA - TOpOr OHOJIOTHYECKOTO BO3JICHCTBUS

HOTCHHI/I&J’I DJICKTPOCTATUYCCKU
3apAKEHHOT'O TEJIa YCIIOBCKA

2 xB - noTeHuuan, JOMyCTUMBII 0 pa3IpaXxaroleMy BO3ACHCTBUIO pPa3psiioB.
ITpn nortennuane Goxee 2 KB BO3MOXXHBI HENPOM3BOJIGHBIC JABHKEHHS IIPH
paspspax c uenoseka. Ilo TtpeboBanmsivm DCHUB momycTuMblid MoTeHIMAm




MOJKeET ObITh MeHee 2kB

3apsii B MMIyNbCE MpHU paspsiuax
CTaTHYECKOTO 3JIEKTPUYECTBA, KOI/a
OJHMM W3 IIOJIOCOB  Pa3psAHOTO
MPOMEXKYTKA SIBIISICTCS TEJIO YETOBEKA

JBUXKCHHUA.

0,1 MxKun - 3apsa, nonycTUMBIN 10 pa3apaXkarollieMy BO3JEHCTBHIO pa3psiioB.
IMpu 3apsne B ummmynbce Oosiee 0,1 MK BO3MOXHBI HENpOU3BOJIbHBIE
I[lo TtpedoBanmam OCHUB momycTUMBIH 3apsii B HMITYJIbCE
pas3psimHOTO ToKa MOkeT ObITh Meree 0,1 MK

Tok, @pUMEHAEMbII B  cHUCTEMax 10 MxA
KOHTPOJISI 3a3eMJIeHHs denoBeka [30]

Hamnpsoxenue, MIPUMEHSIEMOE B 10 MB
cHUCTeMax  KOHTpPOJII  3a3eMJICHHSA

genoBeka [30]

EMKocTh  denoBeka  (M3MEpEHHBIE Ot 40 mo 8000 md
3HAYCHUS )

CompoTuBieHHE  Tela  YeJOBeKa, 1 xOm

nprHUMaeMoe B HopmupoBauui [30]

Taonuma 13

3HaueHHe 3apdaa B UMITYJIbCHOM Pa3psic CTaTU4CCKOro

QJICKTPUYICCTBA, MK

TponspoaCTBeHHas ONepaLHs Hawubonee Maxkcumansioe | IIpu BeposiTHOCTH
BEPOSITHOE N3MEpEeHHOe 10 °
ITonupoBaHue Ha JICHTOYHOM MOJUPOBAILHOM CTAHKE 0,530 1,50 2,5
INepBas numndoska Ha cranke [HJITIC 0,008 0,08 0,1
Bropas numdoska Ha cranke HIJITIC 0,150 0,40 2,1
Taonuuma 14

Marepuan NoBEpXHOCTH

3HadcHHe 3apdaaa B UMITYJIbCHOM Pa3psaac CTaTUICCKOro

3JICKTPUYCCTBA, MK

Haubomee MakcumansHoe | Ilpu BeposTtHOCTH
BEPOSITHOE M3MEpEHHOE 10 °
OpraangecKoe CTEKI0 0,0760 0,250 0,91
TTomusTinen 0,0140 0,058 0,26
OKOHHOE CTEKIIO 0,0023 0,011 0,50
Texumueckoe crekno 13B (Tpyba) 0,011 0,038 0,52
Crexyo "Cuan" (Tpy6a) 0,012 0,046 0,12
Tabnuma 15
Onepaus mgﬁ:ﬁg;?:::;iﬂ Bpemsa RC nenu | Hanpsbxkenue nomtocos | 3apsn Tena, DHeprus nepen
Om > | "uenoBek—3emus", ¢ | "uenoBek—3emus", B MKKn paspsaom, mIx
10° 410°-810"° 0,06
107 210 °-810 7 6 Pa3psiapl BO3MOXKHBI Ha YeJIOBEKa
ITputupka Paspsizibl ¢ yenoBeka
107 0,4 - 80 6000 024-48 | 072-144
Pa3psiapl BO3MOXKHBI Ha YeJIOBEKa
10° 410 °-810* 10 Pa3psizibl BO3MOXKHBI Ha Y€JIOBEKa
Paspsizibl ¢ yesnoBeka
107 410°-810* 1000 0,04-80 | 0,02-40
TeiictBue CO Pa3psiapl BO3MOXKHBI Ha YeIIOBEKA
,— PacueTHslil penen He
OTHETYIIHTENS JIOCTUTAETCsI, U 3HAYSHUSI
10 10 0.4 - 80 106 OTpaHWYeHbl KOPOHUPOBAHUEM,
paspsiiamu, mpobdoem
3IEKTPOU3OIUPYIOIINX CPEICTB
3aIUTHI

IIpumeuyanue

OCHUB, ciieyer pyKOBOJACTBOBATHCS HAaUOO0JIEE KECTKUMHU TTapaMeTpaMu

Jlekums 5,6,7. 3amuTHbIE MepPbI B 3JICKTPOYCTAHOBKAX

KoHCTPpYKTHBHO-TEXHOJIOTHYECKHE MePBI.

. Ilpu BBIOOpE CpEeACTB 3aIIUTHI, yIOBJIETBOPSIOIIMX CAHUTAPHBIM HOPMaM H TpPeOOBaHHIM




HenocTynmHOCTh TOKOBEAYIINX YACTEH 3JEKTPOYCTAHOBKH ISl CIIy4aliHOT'O MPUKOCHOBEHHSI.

Moxer ObIThb oOecriedeHa H3OJSIHMEH, pa3MeleHHeM Ha JIOCTaTOYHOH  BBICOTE,
OTpaXXJACHUEM.

Hagexxnocth u 6€30macHOCTh pabOThI AJIEKTPOOOOPYIOBAHUS 3aBUCHUT, MPEXKIE BCEro, OT
COCTOSIHMSI M30JIALIMM TOKOBeQylmnx vacted. [loBpexaeHue ee sABISIETCS OCHOBHOM INPUYUHOM
MHOI'MX HECYACTHBIX CIIy4acs.

Bo MHOrmX  syeMeHTax  JJIEKTPOYCTaHOBOK  (Hampumep,  KaOelbHbIE  BBOJBI,
pacnpeenuTeNbHbIe YCTPOMCTBA, MPOBOJA BO3AYUIHBIX JHHUA WM T.J.) CPEAOH, H30IHMPYOIEH
YyelloBeKa OT TOKOBEAYLIUMX YacTel, sBIsSETCS BO3AyX. B momoOHBIX ciydasx Oe30MacHOCTb
o0OecrieunBaeTcs  OpPraHU3allMOHHBIMU  MEPONPUATUSAMHU,  KECTKO  PErNIaMEHTUPYIOLIUMU
npuOJIMKEHNE YeIOBEKa Ha OIAcHBbIE JJI HEr0 pPacCTOSHUSA K TOKOBEIYLIMM YacTsAM, a TaKkKe
MIPUMEHEHUEM CIUIOIIHBIX WJIA CETYATBIX OTPaXKJACHUI.

JlJis M307S1MM TOKOBEIYIUX YacTei (MalluH, anmnaparoB, IpuOOpoOB, MPOBOJIOB, kabemeil)
IIPUMEHSIOTCS.  pa3iiM4yHble  M3O0JIMUMOHHBIE  MaTepualbl W H3LCIHS,  OTINYAIOIIUECs
JURJIEKTPUUYECKUMH U OCOOBIMU  (PM3MKO-MEXaHMYECKUMHU CBOMCTBaMM (pE3MHA, IUIACTMACCHI,
Oymara, hapdop, crekiio, acoect, 300HUT, CTEKIIOTKAaHb, CMOJIbI, JIAKH, KPACKH).

KoHTpoJib ¥ NpopnIaKTHKA NOBPeEKICHUI U30JALMH.

KoHTposb H30/MM — 3TO U3MEpPEHHE €€ aKTMBHOI'O WJIM OMHUYECKOIO COIPOTHUBIICHHUS C
HENbI0 00HAPYKUTH JEPEKTHI U MPETYIPEIUTh 3aMbIKaHUS Ha 3MIIIO U KOPOTKHE 3aMBIKAHUSI.

B cetu nanpspxkenuem 1o 1000 B conpoTrBieHre U30ISIUN KAXKIOTO Y4acTKa TOJKHO OBITh
He MeHee 0,5 MOM Ha da3y.

CymiecTByeT /iBa BUIa KOHTPOJIS: MIEPUOINUECKUI U TOCTOSHHBIN. [I0CTOSHHBINA KOHTPOJIb —
3TO HAOIOJICHUE 3a CONPOTHUBIIEHUEM H3OJSIIUM TOJ pabouyuM HANpsKEHUEM B TEUEHHE BCETO
BpPEMEHU paboThI 3JEKTPOYCTAHOBKU 0€3 aBTOMAaTHYECKOT0 OTKIIIOUCHHMS.

[leproanuecknii KOHTPOJIb COCTOSTHUS U30JISILIMU JIEKTPOYCTaHOBOK Hanpsbkenuem 1o 1000
B npousBoautcs He pexe 0JHOTO pasa B TP roja.

CocTosiHME M30JISLIMM  TPOBEPSIETCSl TakKKe IMepell BBOJOM  DJEKTPOYCTAHOBOK B
HKCIUTyaTaIMI0 U MOCye JUIMTEbHOTO NPeObIBaHMs B HEPaOoyeM MOJI0KEHUH.

N3mepenne CONPOTHUBIICHHS H3OJSALMM IPOU3BOAAT IPU IIOMOLIM OMMETpa HIHU
MeraomMmMeTpa. CxeMa MepruoIecKoro KOHTPOJISI OMMETPOM TIpUBE/ICHA Ha pHC.22.

HenpepsIBHBIN KOHTPOJIb CONPOTUBIIEHNS U30JISILIUU B CETH C N30JMPOBAHHOW HEUTPAIIBIO B
IPOCTEHIIEM CITy4ae MOKHO OCYIIECTBIIATH C IMOMOIIBIO TpeX BONbTMETpoB (puc.23). Ilokazanue

BOJIbTMETpPA IIpU HOBpC)KI[CHHOfI (1)2136 6y,Z[CT HIDKE TTIOKa3aHuU ABYX APYTHUX BOJIBTMETPOB.
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Puc. 22. Cxema neproandecKoro KOHTPOJIS U30JISIIIAA OMMETPOM:

#—

A, B, C — da3bl, 1y, Iy, [ — COMPOTHBICHUE H3OJISIIMH.

ONOREN I 1

i

Puc. 23. Cxema BKIIOUEHHS BOJIBTMCTPOB IJIiA ITOCTOAHHOI'O KOHTPOJIAA COIIPOTHUBJIICHUA

U30JSIIMK TpeX(a3HOM CeTH ¢ U30JIUPOBAHHON HEUTpaNbIO.

HcnbiTanne M30J0MM TOBBIILIEHHBIM HAINPSYKEHUEM NPOU3BOAAT IPHU KallUTAIBHOM U
TEKYIIEM pPEMOHTaxX »3JEKTpOoOOOpyHOBaHUS, a TaKKe B CilydasX, KOrja BO BpeMs paOOThl
oOHapyxeH e(deKT.

N3om11110 371€KTPOYCTAHOBOK MCIBITHIBAIOT HANPSYKEHUEM MPOMBIIIJIEHHON 4acTOThI, KaK,
MpaBwIo, B TeueHue | MuH. JlanpHeliiee BO3AeHCTBUE MOKET UCITIOPTUTH U30JISLIHIO.

HaznaueHune BpeMeHHBIX OTrpaKICHHUIN — IPEeJOXPaHUTh [TEPCOHAI, TPOU3BOIAIINMI pabOThI B
AIIEKTPOYCTAHOBKE, OT OMACHOTO CIYYalHOTO MPHOIMKEHUS U MPUKOCHOBEHHUS K HAXOMASIIUMCS
MOJ HANpsDKEHHEM TOKOBEIYIIMM YacTsAM, pacloJIOKeHHbIM BOMM3M Mecta paboT. OHu
IpeHa3HayYeHbl TakXKe JIg 3aKpbITUS MPOXOJIOB B T€ MOMEUICHMs, KyJa BXoJ paboTaroliemy
IIEPCOHAITY 3aIPEIEH, U JUIsl BOCHPEIISITCTBOBAHUS BKIIFOUEHUIO aIlllapaToB.

OrpaxIeHussMH MOTYT CIIy’KUTh CHELUAJIbHBIE CIUIOIIHBIE WM PELIETYaThle EPEBSIHHBIC
LIUTBI, ITUPMBI, PEIIETKH U T.IL.; PE3MHOBBIC WM IUIACTMACCOBBIE KOJIIAKU, HaJ€BAEMbIE HA HOXKHU

OJHOITOJTFOCHBIX paS'BCI[HHHTCHCﬁ C [CJIbI0 MNPCAOTBpalllCHUA OImMO0YHOI0 BKJIFOUCHHMS ux;



M30JIMPYIOIINE HAKIAIKW — IJIACTHHBI W3 PE3UHbI, TEKCTOJUTAa U UM IOAOOHBIX MaTepuasoB,
NPUMEHSIEMbIE Ui TOKPBITUS HOXEW OTKIIOYEHHOTO pPYOWIbHHKA WJIH pa3beAUHHUTEIS U
MPESITCTBYIONINE OMIMOOYHOMY BKIIFOUEHHIO €TrO.

OrpaxiaeHus B BHJE IIUTOB, IIUPM M T.II. MNPUMEHSAIOTCA B YCTaHOBKaxX JHOOOro
HanpspkeHus. VX ycraHaBIuBalOT Tak, 4TOOBI paCCTOSIHUE OT HUX /10 TOKOBEAYIIMX YacTel ObUIo He
MEHBIIIE ONpPEJCICHHbIX 3HAUEHUMH: HaNpuMep, B YCTaHOBKaxX HampsbkeHueM nao0 15 kB
BKIIFOUMTEIIFHO MUHIUMAIILHOE PACCTOSIHUE JOKHO ObITh 0,35 M, a B ycranoBkax 500 kB — 4,5 m.

Bricora murta gomxkHa ObiTh HE MeHee 1,7 M. HkHss KpoMmKa IMTa JOKHA OTCTOSITH OT
noyia He OoJiee ueM Ha 10 cM. Ha KaKJIOM IMUTE YKPEIUIAETCS mpeaynpexaarmui miakat “Croi!
OnacHo 1151 ’KU3HU — MO HANPsDKEHUEeM™ WJIM JIefaeTcsl MHasi COOTBETCTBYOMAss HaANUCh. [1{uTh
HY)KHO YCTaHaBJIUBAaTh HAJEKHO; OHM HE JOJDKHBI MPENSTCTBOBATH BHIXOAY M3 TOI'O MOMEIIECHHUS,
/1€ IPOU3BOJATCS PAOOTHI.

Jisa orpaxaeHus OIM3KO pPaCMOJIOKEHHBIX 4YacTed, HAXOSMIIMXCS IOJ HAaMpsKEHUEM,
MPUMEHSIFOT TOJIBKO CIUTONTHBIC IIUATHI WITH MKA(HI.

Jist orpaxaeHus: pabodero MecTa OT PacClOJIOKEHHBIX BOJW3M M HAXOMSIIUXCSA TOJ
HaIpSKEHUEM 4YacTed JOJDKHbI NPUMEHSTCS CIUIOIIHbIE HIUTHL. PelieryaTsie MIATBI MOXHO
MPUMEHSATH TOJIBKO JJIs1 3arOpaKUBaHUs BXO/1a B SIYEHUKHU, KAMEPBI U MPOXObL.

ConpuKOCHOBEHHE IIUTOB C TOKOBEAYIIMMH YaCTAMH, HAXOSIIMMUCS IO/ HANpPsDKCHHUEM,
HE JIOMYCKAETCs.

TokoBeayiye 4acTu pa3MelalOT Ha HEJTOCTYITHOM BBICOTE B TEX CIy4asix, KOrJa U30JISLMs
U OTpaXKJIeHHWE HUX OKa3bIBAIOTCS HEBO3MOXKHBIMU WIIM HellenecooOpa3HeiMu. Hampumep, nmpoBona
BO3JIYIIHBIX JJICKTPUYECKUX JIMHUM, TPOKJIAJBIBAEMBIX BHE 3/JaHHM, HEBO3MOXXHO OTPAJIUTh;
HeleIecoo0pa3Ho WX W30JIMPOBATh, TaK KaK HM3OJSIIUS OBICTPO pa3pyliaeTcs Mo JeHCTBHUEM
atMocthepsl. [loaTomy, 17Isi BO3AYIIHBIX JIMHUKA TPUMEHSIOTCS, KaK MPaBWIIO, TOJIbIE MPOBOJA,
KOTOpBIE TIOJBEIIMBAIOTCS HAJ 3eMJIe Ha TakoW BBICOTE, YTOOBI HCKIIOYUTH BO3MOKHOCTH
MIPUKOCHOBEHHUS K HUM MPOXOKUX U TpaHCHOpTa. MUHUMAIbHOW BBICOTOM CUMTaeTCs 6 M — JIst
nuHui ¢ HanpsbkeHueM a0 1000 B, 7 M — muist nmunwmii ¢ HanpspbkenueMm 1o 110 kB, 7,5 M — s nunuit
¢ HanpspkeHueM 150 kB, 8 M — s muHMiA 6oJee BHICOKOTO HATIPSKEHHUS.

JJleKTpUYeCKoe pa3jiesieHue CeTH.

[Tox 3ammTHBIM pa3feieHUeM CETel MOHUMAETCS JCJICHHE AICKTPUYECKON ceTh OOIbIIon
MPOTSDKEHHOCTH HAa KOPOTKME YYACTKU. Y CTAHOBIICHO: €CIU €IWHYI0, CHJIBHO pPa3BETBICHHYIO
AIIEKTPUYECKYIO CETh, KOTOpas MMeEET OOJIBIIYI0 €MKOCTh U Majoe COMPOTHBIICHUE HW3OJISIIHU,
pa3zenuTh Ha psii HEOONBIIUX CETeW TaKOTo >Ke HaIpsDKeHHs, TO Takas ceTh OymeT oOmanaTh
HE3HAUYUTEIbHOH E€MKOCThI0 M BBICOKMM CONPOTHBIEHHEM wu3oismuu. [Ipu 3TOM oOmacHOCTh

MOPAXXCHUA TOKOM PE3KO CHUIKACTCA.



Hcnosb30BaHue MAJI0r0 HANPsSIZKeHU .

ManbiMu cuMTaroTcs HamnpsbkeHus 10 42 B. mpu TakoM HanpsyKEHUW TOK, IMPOXOISIINN
yepe3 TeJIOo dYeloBeka, He mpesbimaer 1+ 1,5 MA, a 310 He omacHo I yenoBeka. OOyacTb
NPUMEHEHUs  MajblX HaOpsDKEHWM  CPAaBHUTENIBHO  HEBEIMKA, TaK KaK  yMEHbIICHHE
SKCIUIYyaTallMOHHOTO HAIPSKEHUsS CBSA3aHO C YBEJIMYEHUEM TOKA, CEYEHUH TPOBOJOB H
TOKOBEAYIINX YacTeW 3JEKTPUUECKUX MAIIMH U annapaToB. [I[puMeHnenue manbix HanpsxeHui (2,5
B) orpaHnumBaeTcsi = IIaXTEPCKUMHU  JaMIaMM,  Pa3JIMYHBIMU  3JIEKTPOMHCTPYMEHTAMH,
CBETWJIbHUKAMH ¥ HEKOTOPHIMU OBITOBBIMHM IpuOOpamMu (MrpyIIKH, KapMaHHbIe (oHapH,
3JIEKTPOOPHUTBHI U T.11.)

VICTOYHHKOM Majioro HamnpsDKeHHUsS MOXKET ObITh Oarapess TrajJbBaHMUYECKUX AIIEMEHTOB,
AKKyMYJISITOD, BBITPSIMUTENbHASL YCTAHOBKA, MPE0Opa30BaTeNb YaCTOT U TpaHCHOpMAaTop.

Haubonee yacto B KauecTBe MCTOYHUKA MAJIOTO HAMPSIKEHHS IPUMEHSIOTCS TOHMKAIOIIINE
TpaHcGopMaTOpPbl, TAK KaK OHU OTJIIMYAIOTCS IPOCTOTOM KOHCTPYKLUHU U OONBIION HAEKHOCTBIO.

Bo Bcex ciiydasix 3JIEKTpONMTaHUS 4epe3 MOHMKAIIIKE TpaHC(HOpMaTOpbl ¢ BTOPUUYHBIM
HanpspkeHueM 12+ 42 B HeoOxoauMo 00ecrieYnTh HEBO3MOXKHOCTD IEPEX0/1a HAMPSIKCHHS TOKA U3
MEPBUYHON OOMOTKH (BBICIIETO HAIMPSKEHHs) BO BTOPUYHYIO OOMOTKY (HH3IIET0 HAMPSKEHHUS),
MUTAIONIYIO AJIEKTPONPUEMHUKHU. J[J1s1 3TOro Kopmyc TpaHchopMaTopa JOJDKEH ObITh 3a3€MIIEH U
yAQJIeH OT DJJIEKTPONPUEMHUKOB Ha paccTositHue He MeHee S5 M. Jlnms Oosbineit 6e30macHOCTH
PEKOMEHAYETCS Ha BTOPUYHOH CTOpOHE TpaHc(opmarTopa MPHUMEHSTh XOPOILIO H30JMPOBAHHBIC
MIPOBOJIA, a JUIsl MEPEHOCHBIX AJIEKTPOINPUEMHUKOB — HW30JMPYIOLIME IUIAHTOBBIE MPOBOJA, IPU
paboTax B METANIMYECKUX Pe3epByapax M HAa TOKOMPOBOAALIMX KOHCTPYKIMAX TpaHC(HOpPMATOpHI
ClelyeT YCTAHaBJIMBATh BHE €MKOCTEH MM KOHCTPYKIUH, a MX KOpIlyca COEAUHSTh C 3TUMHU
00BeKTaMu, 4TOOBI BBIPOBHSTH IMOTEHIIMAJIBI HA KOPITYC TpaHcpopmaTopa U Ha KOHCTPYKIUH.

JIBoiiHAsI H30JISIUA.

OTOT TEPMUH O3HAYAET NMPUMEHEHHE KPOME OCHOBHOHM H30JISLMM TOKOBEIYIIUX YacTew,
Ha3bIBaeMOW paloueil, emie OJHOIrOo CJOS HM30JISIIUM, Ha3bIBA€MOW JOMOJIHMUTEIbHOW, KOTOpas
M30JIUPYET YelIOBEeKa OT METAJUIMYECKUX HETOKOBEIYIIMX YacTed, MOTYIIMX CIy4ailHO OKa3aThCs
NOJ1 HAIIPSDKEHUEM.

HauOonee coBepiieHHBIH CcHOCO0 M3TOTOBJIECHUS 3JIEKTPOOOOPYAOBAaHUS C JBOHHOMN
M30JISIIMEN — U3TOTOBIIEHUE KOPITyca ANEKTPOonprudopa U3 U30JIMPYIOLIEro MaTepuania.

CrnennajnbHble Mepbl. 3alIUTHOE 3a3eMJIeHHe.

K crenmanbHbIM 3alIUTHBIM MEpaM OTHOCHUTCSL:

. 3aIUTHOE 3a3€MJICHHE

. 3alIUTHOE 3aHYyJIEHUE

° 3allMTHOC OTKIIFOYCHHEC



. CUTHAJM3alus U OJIOKUPOBKA.

3ammMTHOE 3a3eMJICHHE BBIMOIHACTCS C LENbl0 obecredueHus: 0e30MacHOCTH JIIOJeH Mpu
HapyLIEHUH M30JS0UM TOKOBeaylmux 4dacteil. IlpuMeHnsercs Takke 3a3emiieHUE i 3allUThl OT
JeiCcTBUS aTMOC(HEPHOT0 AIIEKTPUYECTBA AIEKTPOOOOPYIOBAHUS, 3TAHUI U COOPYKEHHIH.

3alUTHBIM 3a3€MJICHUEM Ha3bIBAeTCsl MpEJHAMEPEHHOE COCTUHEHHE C 3eMiIed Wiu ee
HKBUBAJIECHTOM METAJUIMYECKUX YacTeH 000py1oBaHMs, B OOBIYHBIX YCIOBHIX HAXOSAIIUXCS HE MO
HAIpsDKEHUEM, HO MOTYIIMX OKa3aThCsl IOJ HAIPSHDKEHWEM BCIIEACTBUE HAapYyIIEHUS H30JLUU
3JIEKTPOYCTaHOBOK.

JleiicTBHE 3allUTHOTO 3a3€MJICHUS 3aKJIIOYaeTCs B TOM, YTO OHO CHHYKAeT HaIpsDKEHUE
MEXy KOpILycOM OOOpYyIOBaHHS, OKa3aBIIMMCS O] HAmNpshKEHUEM, W 3eMiieil 10 0e30macHoro
3HAUEHUS.

[TosicHuMm 3TO Ha TpHUMEpe CEeTH C HM30JUPOBAaHHOM HelTpanbio (puc. 24). Eciu xopmyc
AIIEKTPOOOOPYIOBAaHUS HE 3a3eMJIEH M OH OKas3ajicsi B KOHTakTe C a3oil, TO MPUKOCHOBEHUE
YyeJIoBeKa K TaKOMY KOPIyCY PaBHOCHUIIBHO OfHO(a3HOMY BKJIItoueHHI0. Ecin jxe Kopiyc 3a3emileH,
TO MOTEHIIMAJl KOPITyca OTHOCUTENIBHO 3€MJIM MAJaeT 10 0€301aCHO MaJloro 3HaYEHHUS.

3a3emiiATh He0OXOIMMO METAJUIMYECKUE YaCTH AIIEKTPOYCTAHOBOK, KOPITYCa IEKTPUIECKIX
MallvH, TpaHC(HOPMATOpPOB, AallaparoB, CBETHIHLHUKOB, MPUBOABI SJIEKTPUUECKUX allllapaTos,
BTOPUYHBbIE OOMOTKHM HM3MEPUTENIbHBIX TPaHC(HOPMATOPOB, KapKachl pacHpeieIUTENbHbIX LIUTOB,

LIUTOB yIpaBJieHUs, IIKadoB U JIp.

U
S
3
—p .
2
SV I L
0

Puc. 24. Cxema coequHeHUS dIIEKTPOYCTAHOBKH C 3a3EMIIUTEIIEM:
1, 2, 3 — dassl, R3 — conmpoTuBneHne 3a3eMIUTENS, Tys1, 432 , 433 - COMPOTUBICHUS U3OJISIIIUN

IIPOBOJIOB.



3ammTHOE 3a3eMJICHHE TIPUMEHSETCS B TpeX(a3HbIX TPEXIPOBOMHBIX CETAX HANPSHKCHUEM
1o 1000 B ¢ u3onupoBaHHO# HelfTpanbio, a B ceTsix HampspkeHueMm 1000 B u Bbime — ¢ 1100bIM
pexuMoM HeTpanu (puc. 25).

3azemJisiionnee YCTPOMCTBO — 3TO COBOKYITHOCTB 3a3€MIIUTENISI M 3a3€MJISIIONTUX MTOBOJIOB,
COCTMHSIONINX 3a3eMIIIEMbIC YaCTH JICKTPOYCTAHOBKH C 3a3E€MIIUTEIICM.

PaznuuaroT ectecTBEHHBIE U UCKYCCTBEHHBIE 3236 MIIUTEIH.

B kadecTBe HCKYCCTBEHHBIX 3a3€MJIMTENCH HCHOIB3YIOT CTajJbHbIE, BEPTUKAIBHO
3aJI0)KCHHBIC B 3€MJII0 TPYOBI JUAMETPOM OT 3 110 5 CM, ¢ TOJIIIMHOW CTEHOK HE MEHee 3,5 MM,
JUTMHOM 2,5 — 3M; yrjioBas CTajlb, METAILIMYECKUE CTEPKHU AuaMeTpoM 10 — 12 mm 1 anunoi 10 m
u bouree.

JIJ1st ICKYCCTBEHHBIX 3a3€MJIMTENICH B arpeCCUBHBIX MOYBAX (IIEIOYHBIX, KUCIBIX U JIp.),[Je
OHHM TOJIBEPTrarOTCsl YCUJICHHON KOPPO3UH, MPUMEHSIOTCS MElb, OMEIHEHHBIA WJIM OIIMHKOBAHHBIN
METal.

B kauecTBe MCKYCCTBEHHBIX 3a3€MJIMTENICH HEJIb3s MPUMEHSTh ATFOMUHUEBBIE O0O0JIOUKHU
ka0enel, a TakXKe Tojble aJJIOMUHHUEBBIC MMPOBOJIHUKH, TaK KaK B MIOYBE OHU OKUCISIOTCS, a OKHUCH
ATFOMUHHS — U30JISTOP.

B kadecTBe ecTECTBEHHBIX 3a3eMJIMTENIEHi MOTYT OBbITh HCIIOJIb30BAaHBI MPOJIOKECHHBIEC B
3eMJie  BOJONPOBOJAHBIC, KaHAJIM3AIMOHHBIE W JAPYrH€ METAUIMYECKHE TPyOOIPOBOIbI;
METaJUIMYECKNEe KOHCTPYKIIMU U apMaTypa kKeje300€TOHHBIX KOHCTPYKIINI, UMEIOIINE COSTUHEHUE

C SCMHeﬁ; CBHHIIOBBIC 000JI0YKHU Ka6enel71, IIPOJIOKCHHBIX B 3€MIJIC.

a)

0)



Puc. 25. IlpuHiunuanbHpie CXeMbl 3alIUTHOTO 3a3eMJICHUS:

a) B CeTU ¢ m3oJupoBaHHOW HewTpansio 10 1000 B, 6) B cetn ¢ 3a3eMJICHHON HEUTpabiO
1000 B u Beimie: 1 — 3a3emieHHoe 000pyI0BaHUE, 2 — 3a3€MIIMTEIb 3aIIUTHOTO 3a3eMJICHUS, 3 —
3a3eMJIMTEb paboOvYero 3a3eMiIeHHs, I3 — CONPOTUBJICHUE 3alIUTHOTO 3a3€MJICHHS, Ty —
COIPOTHUBIIEHUE pabOYero 3a3eMIeHUS.

Kareropuuecku 3ampermiaeTcsi UCHOIB30BaTh B KadyeCTBE 3a3eMIIMTENEH TPYOOIPOBOIBI
TOPIOYHX KUAKOCTEN U ra30B.

Kaxnaplii OTHenbHbIA TPOBOJHUK, HAXOASIIMHCA B KOHTAKT€ C 3€MJIEH, HA3bIBAETCS
OJIMHOYHBIM 3a3€MIIUTENEM, WU SJeKTpofoM. Ecam 3a3emMiuTens COCTOMT M3 HECKOJIbKUX
AIIEKTPOJIOB, COSAMHEHHBIX MEXIY COO0M MapaiebHO, OH Ha3bIBAETCS TPYIMIIOBLIM 3a3€MIUTENEM.

JIyist oTpy>KeHHsI B 3€MJII0 BEPTHUKAIBHBIX AJIEKTPOJOB MPEABAPUTEIBHO POIOT TPAHIICHO
rnyounoit 0,7 — 0,8M, mociie 4ero 3a0WBarOT TPYObl WM YTOJKH C TIOMOIIBIO MEXaHHU3MOB.
CranpHble cTepkHH auameTpoM 10 —12 mwm, 3arnyOnsioT B 3eMII0 C TIOMOIIBIO CHEIHAIBHOTO
npucnocoOieHus, a 0oiee JAIUHHBIE C MOMOIIBI0 BHOpaTopa. BepxHue KOHIIBI MOTPYXKEHHBIX B

3EMITIO BEPTUKAJIIBHBIX 3JICKTPOJA0B COCAUHAIOT CTaILHOM TTOJIOCOM METOIOM CBAapKMU.
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Puc. 26. 3azemsroniee ycTpoicTBO

a) KOHTYpHOE

0) BEIHOCHOE

YCTpONCTBO 3alIUTHOTO 3a3€MJICHUS MOXET ObITh OCYIIECTBJICHO JIByMS CIIOCOOaMUu:
KOHTYPHBIM PACIIOJIOKEHHEM 3a3eMJISIFOIIMX MPOBOHUKOB M BEIHOCHBIM (puc 26).

[Tpu KOHTYpPHOM pa3MELICHUU 3a3eMIIUTeNei o0ecrieynBaeTcsl BRIpaBHUBAHHUE ITOTEHIIUAIOB
npu ogHo(a3HOM 3aMbIKaHMM Ha 3emito, Kpome Toro, Omaromaps B3aMMHOMY BIIMSHUIO
3a3eMJINTENIeH YMEHbBIIAETCsl HANpPsDKEHWE MPUKOCHOBEHUS M HANpPSsDKEHUE Ilara B 3alUIaeMoit
30He. BBIHOCHBIE 3a3emileHUs 3THMHU CBOWCTBaMHU HE O0JaIaloT. 3aTO MPU BBIHOCHOM CIIOCOOE
pasMeIeHHs eCTh BEIOOp MecTa /sl 3ariayOsIeHHs 3a3EeMITUTENeH.

B3anmMnuoe BiaustHue TpyO 3a3eMiIMTENEH Ha3bIBAIOT SKPAaHUPOBAHUEM.

B nomenienusix 3a3eMIIsIONINe MPOBOJHUKH CIEAYET pacrojiaraTh TaKUM 00pa3oM, YTOOBI
OHM OBLIM JOCTYIHBI JIJISI OCMOTpa M HAJIeKHO 3alUIIEeHbl OT MEXaHMUYECKUX MOBpexaeHuil. Ha
MOy TOMEUICHWH 3a3eMIISIONIME TPOBOJHUKM YKJIAJBIBAIOT B CIIEHUAIbHBIE KaHaBKH. B
MOMEIICHUSAX, TJ€ BO3MOXKHO BBIJCIIEHHE EIKHX IapOB W Ta3oB, a TaKXKe B IOMEIICHUSX C
MOBBIIICHHON BIQYKHOCTHIO 3a3€MIISIOIINE TPOBOAHUKY MPOKJIAABIBAIOT BJIOJIb CTEH Ha ckobax B 10

MM OT CTCHBI.
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Puc. 27. CxeMbl IprcOeTMHEHUS 3a3eMIIsIEMbIX OOBEKTOB K 3a3€MIISIONIEH MarucTpaiu:

1 — 3zazemystomiass Maructpaib, 2 — 3a3emisieMoe o0opynoBaHHME, 3 — MPOBOJHUK-
OTBETBJICHUE K 3a3€MJISIOIIEH MarucTpan

Kaxnpiii kopryc 3J€KTpOYCTAaHOBKM JOJKEH OBbITh IMPUCOEIMHEH K 3a3eMIIUTENI0 WM K
3a3eMJISIOIIEH MaruCTpalid ¢ MOMOILBIO OTAEIBHOIO OTBETBIIEHUs. [locienoBaTenbHOe BKIIOYEHUE
HECKOJIBKMX 3a36MJIIEMBIX KOPITYCOB JIEKTPOYCTAHOBOK B 3a3€MIISIOLIUI IPOBOJAHUK 3aIIPEILACTCA

(puc. 27).



Ceuenne 3a3CMIIAIONIUX ITPOBOAHHUKOB JOJIXKHO OBITh: IIpH IroJibIX MEAHBIX IMPOBOJHHUKAX U

. 2 2.
OTKPBITOM MPOKIAKE — 4 MM®, IPU ATFOMUHHUEBBIX — OMM" ;

MIPU U30JIMPOBAHHBIX MEIHBIX MpOBOJAX — 1,5 MM, MIPU ATFOMUHUEBBIX — 2,5 MM

MIpH 3a3eMJISIIONINX JKHJIaX Kabesei B 3amuTHOM 060s10uKe, o0mel ¢ ¢ha3HbIMU xumamu: 1
MM — U1 MEZHBIX 1 1,5 MM? — [UI5l aIIFOMUHHEBBIX.

ComnpoTuBieHHE 3a3€MIIIIOLIETO YCTPOICTBA MPEACTaBIACT OO0 CyMMy CONPOTHBICHUI
3a3eMJIUTENS] OTHOCUTEIBHO 3€MJIM M 3a3€MJISFOIINX ITPOBOJIHUKOB.

ConpoTHuBiIeHHE 3a3eMJIMTENS] OTHOCUTENIBHO 3E€MJIM €CTh OTHOIIEHHWE HANpsDKEHUs Ha
3a3eMIINTeNE K TOKY, IPOXOIALIEMY Yepe3 3a3eMIIUTENb B 3EMIIIO.

Benuuuna conpoTHUBICHHS 3a3€MIIUTEINSI 3aBUCUT OT YJEJIBHOTO COMPOTUBIIEHUS TPYHTA, B
KOTOPOM 3a3eMJIUTE€h HAXOAMUTCS; THUIIA PAa3MEPOB U PACIOIOXKEHHUS DJIEMEHTOB, U3 KOTOPBIX
3a3eMJINTENb BBITIOJIHEH; KOJIMYECTBA U B3aMMHOT'O PACIIOIOKEHHUS SIEKTPOIOB.

Benuunna compoTUBIEHHUS 3a3eMIIMTENCH MOXKET H3MEHSAThCS B HECKOJIBKO pa3 B
3aBUCHMOCTH OT BpeMeHH roja. HamOoiblee CONMPOTHUBICHHUE 3a3eMIIUTEIIM MMEIOT 3UMOW TIpU
MIPOMEpP3aHuU TPYHTA U B 3aCyILJIUBOE BPEMSI.

Haubonbiiee gomnyctumoe 3Ha4eHre COMPOTHBIICHUS 3a3eMileHus B yctaHoBKax 10 1000 B:

10 OM — ipu cymmMapHO# MoltHOCTH TreHepaTopoB U TpanchopmatopoB 100 kBA u menee 4
OM — BO BCEX OCTaJIbHBIX CITyJasix.

VYka3zaHHble ~ HOPMBI ~ OOOCHOBBIBAIOTCSI  JIOMYCTUMOW  BEIUYMHOM  HAIPSIKEHUS
MIPUKOCHOBEHHUs, KoTopas B ceTsx 10 1000 B He nomxHa npessimath 40 B.

B ycranoBkax cBeie 1000 B gomyckaeTcst COnpOTUBIEHHUE 3a3E€MIICHHUS

r ﬂg Om
3
3 , HO He 6omee 4 OM miu 10 Om.
B ycranoBkax ceime 1000 B ¢ Gonmpmmmmu Tokamu 3ambikaHus Ha 3emiio (J3>500 B)
COTPOTHBIIEHUE 3a3E€MIISIFOIIETO YCTPONCTBA HE NODKHO ObITh Oonee 0,5 Om mns obecrieueHus
ABTOMATHUYECKOTO OTKJIIOUEHHUS y9acTKa CETH B CIIydae aBapuHu.

3amuTHOE 3aHyJIEHHUe.
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Puc. 28. Cxema 3aHyleHUS ANEKTPUUECKOTO JIBUTATEIS:

U — ¢dasnoe nanpspkenue, Iy — Tok koporkoro 3anyneHus, 1, 2, 3 — da3sr, 0 — HyneBoi
poBoJ, Ro — conpoTuBieHre HEUTPATBLHON TOUKH.

3amuTHOE 3aHYyJeHHe — ITO MPUCOCTUHEHHE METAJUTMUYECKUX HETOKOBEIYIIUX dYacTel
AIIEKTPOOOOPYIOBaHMS, KOTOpPhIE MOTYT OKa3aThbCsA IOJ HANPSIKEHHEM, K TIyX03a3eMJICHHON
HEHTpabHOU TOYKE HCTOYHMKA (prc.28).

Haznauenue 3aliuTHOrO 3aHYJEHMsI TAKOE K€, KaK M 3aIlMTHOIO 3a3€MJICHHS: YCTPAaHUTh
OMACHOCTh TOpAKEHHs JIOJIe TOKOM TMpu Tmpoboe Ha kopmyc. Pemaercs sTta  3amaua
ABTOMAaTUYECKUM OTKJIFOUEHHEM MOBPEXKIECHHON YCTAHOBKH OT AJIEKTPUUECKOM CETH.

[TpuHUMN efcTBUSA 3aHyJIEHUs — IpeBpalleHre Mpo0osi Ha KOPITyC B 0JHO(PA3HOE KOPOTKOE
3aMBIKaHUE C IIEeJIbI0 BBI3BATh TOK OOJBIION CHIIBI, CIIOCOOHBIN 00eCTieunTh CpadaThIBaHUE 3AIUTHI
U TEM CaMbIM aBTOMATUYECKH OTKJIIOYUTH MOBPEKICHHYIO YCTAHOBKY OT MHTaromei cet. Takoit
3alUTON CITYKaT:

MJIaBKUE TPEAOXPAHUTENIN WJIM MaKCUMAaJIbHbIE aBTOMATHI, YCTaHABIUBAEMbIE VISl 3QIUTHI
OT TOKOB KOPOTKOT'O 3aMbIKaHUS;

MarHUTHBIE MYCKAaTEIN CO BCTPOCHHOW TEIJIOBOM 3aIIUTOM;

KOHTAKTOPHI C TETUIOBBIMHE PEJie U APYTUE MPUOOPHI.

[Ipu mpoGoe ¢a3pl Ha KOpIyc TOK MAET MO IMyTHU: KOPIYC — HYJIEBOW MPOBOJ — OOMOTKHU
TpanchopmaTopa — (a3HBIA MPOBOJ — MPEJOXPAHUTENH; BBUAY TOTO, YTO COIMPOTHBIICHHE MPH
KOPOTKOM 3aMBbIKAaHUM Mallo, CHjia TOKa JOCTUTaeT OONBIIMX BEIUYUH U MPEIOXPaHUTEIU

CpalaThIBAIOT.



3alIUTHOE 3aHyJIEHUE NPUMEHSAETCS B TpeX(a3HbIX YEThIPEXIPOBOIHBIX 3JIEKTPUYECKUX
cerax HampspkeHueM 10 1000 B ¢ rimyxo3azemneHHoi HeWTpaibio. Takue ceTd OOBIYHO
HanpsbkenueM 380/220 w  220/127 B mHMpOKO TPUMEHSIOTCS B MAIIMHOCTPOUTEIHHOU
IPOMBIIIJICHHOCTH.

Ha3nauenue HyseBOro npoBoja B AJIEKTPUUYECKONW CETH — 00eCHeunuTh HEOOXOAUMYIO IS
OTKJIFOUEHUS 3JIEKTPOYCTAaHOBKU BEJIMYHMHY TOKA KOPOTKOTO 3aMbIKaHMsI IIyTEM CO3/IaHUs ISl 3TOT0
TOKA IIENH C MaJIbIM COITPOTUBIIEHUEM.

liss 31y — 7151 3AIUUTHI TUIABKUMU IPEAOXPAHUTENSIMU. |, — HOMUHAJIBHBIM TOK YCTAaHOBKH .

3a3emiieHME HeMTpanu B Tpex(a3HOH YeThIPEXIPOBOAHOM CEeTH JienaeTcs JUisl TOro, 4YToObl
CHHM3HUTH /10 0E30IIaCHOrO 3HAYCHUs HAINPSDKEHHE HYJIEBOTO IPOBOJA OTHOCHTENBHO 3€MJIM TPU
CIlydaifHOM 3aMbIKaHUH (Pa3bl HA 3EMITIO.

be3 3a3emienus HelTpaiu Takasi CeTh OIAaCHA M IPUMEHATHCS HE JI0JDKHA.

IToBTOpHOE 3a3eMJIeHHE AENAETCs C LENbI0 YMEHbIIUTh OMACHOCTh MOPAXKEHUs YeJIOBEKa
TOKOM TIpY OOpBIBE HYJIEBOTO IMPOBOJAA M OAHOBPEMEHHOM mpoboe (a3pl Ha KOpPIyC 3a MECTOM
o0OpbiBa. B aTOM citydae npu OTCYyTCTBUM MOBTOPHOT'O 3a3€MJICHUS HANPSHKEHUE HA KOPIyCe paBHO
¢daznomy. Ecnm e HyneBol MpoBOJ MMEET IOBTOPHOE 3a3e€MJIEHHUE, TO NP €ro 0OphIBE 10 MecTa
3aMbIKaHUsA (a3bl HA KOPIYC HAIIPSDKEHHE HA HEM 3HAUUTEJIbHO CHIDKACTCSL.

Hyneoit mpoBoA 10J15KeH ObITH MPOJIOKEH TaK, YTOObI UCKIIOYUTH BO3MOYXKHOCTh OOpbIBA; B
HYJIEBOM IPOBOJIE 3aIPEIAETCsl CTaBUTh MPEJOXPAHUTENH, BBIKIOYATEIN WM JIpyrue Mpuoopsl,
CHOCOOHBIE HAPYUIUTD €r0 LEJI0CTHOCTh. [IpOBOIMMOCTE HYJIEBOTO MTPOBO/IA 0JIKHA COCTABIISTH HE
menee 50% npoBoAMMOCTH (ha3HOTO MTPOBOJIA.

KoHTponb 3aHyneHus 3JeKTpoOOOpYyIOBaHUS TMPOU3BOAUTCA TIPU €ro IMpUEMKE B
AKCIUTyaTalMIo0, a TaKXKe MEePUOIMYECKH B Ipoliecce 3kcrutyarauuu. OAuH pa3 B MATh JET JOHKHO
IPOM3BOJIUTHCS M3MEPEHHE IOJHOIO COMPOTHBIEHUS meriu “daza - Hyap Ui Haubosee
yJAJeHHBIX, a TakKe HaubOoyiee MOIIHBIX 3JEKTPOIPHUEMHUKOB, HO He MeHee 10% ux oOmiero
KOJIMYECTBA.

BHennaHoBble U3MepeHMs] 0053aTeIbHO IMPOU3BOJATCS NPU KaNMTAJIBHBIX PEMOHTaxX U
PEKOHCTPYKIIMH CETH.

3amuMTHOE OTKJIIOYEHHE.

3alUTHBIM OTKIIOYEHHEM Ha3bIBAIOT CPECTBA 3aLIUThHI, 00ECIIEYNBAIOIINE ABTOMAaTHYECKOE
OTKJIIOYEHHE aBapUiHOM YCTAaHOBKM B ClIy4ae 3aMblKaHUsg OAHOM u3 (a3 Ha KOpmyc H
BO3HUKHOBEHHUSI OIMACHOCTH MOPAKEHHUS YeJNOBEKa TOKOM. Bpemst cpaOaTbiBaHHs 3alllUTHOTO
oTkIroueHus He 6onee 0,2 cek.

3alUTHOE OTKIIIOUEHHUE SIBIISIETCA YaCTHBIM CIIy4aeM 3alllUTHOTO 3aHyjeHus. B ornuune ot

3aHYJICHUA, 3alIUTHOC OTKIOYCHHUEC MOXET IMPUMCHATHECI B JIFOOBIX CETAX HE3aBUCHUMO OT



IMPUHATOTO PEKHUMaA HeﬁTpaHPI, BCIIMYMHBI HAIPsOKCHUA W HAJIW4YWA B HHUX HYJICBOI'O IIPpOBOJA.
3aH_II/ITHO€ OTKJIIFOYCHHUEC MOKCT MMPUMCHATHCA B YCJIOBUAX MMOBBIIIICHHON ONACHOCTH B JIOIOJHEHUE
K 3alllUTHOMY 3a3€MJICHUIO, a4 TAKKC BMCCTO 3a3€MJICHUS KOPITYCOB 3H€KTpOO60p}’HOBaHHH, Koraa
€TI0 BBIIIOJHUTL TPYAHO, HAalIpUMEP, B HNCPECABHIKHBIX J3JICKTPOYCTaHOBKaxX, YCTAHOBJICHHBIX Ha

CKaJIbHBIX I'PYHTAX WJIN YAAJICHHBIX OT CUCTEMBI 3a3€EMIJICHHS UJIW 3aHYJICHHUS ITPUCMHKUKA TOKA.

e o
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Puc. 29. IlpuHuunuansHas cxema 3alMTHOTO OTKJIFOUSHHUS.

3aHII/ITHO€ OTKIIFOYCHHUEC OCYHICCTBIIACTCA IPU IOMOIIMW aBTOMATHYCCKHUX BI)IKJIIOLIB.TCJIGP'I,
CHA0KEHHBIX ClICHUAJIbHBIM PEJIC 3allIUTHOI'O OTKJIIOYCHMA. HpI/IHHI/IHI/IaJIBHaﬂ cXeMa 3alIuTHOIO
OTKJIFOYEeHUs n300paxkeHa Ha puc.29. OCHOBHBIM 3JIEMEHTOM CXEMBI SIBJISIETCS 3aliuTHOE pere 1 ¢
MOCTOSIHHO 3aMKHYTBIMU KOHTakTamu. [Ipu 3amblkaHuUM Ha KOpIyc OAHOHM u3 (a3, xoraa Kopiyc
SJICKTPOYCTAHOBKHU OKAXETCA II0J HANPSIKCHUEM BbIIIC AOMYCTUMOIO, CEpACYHHUK PCIC 1
BTATUBACTCSA MW Pa3sMbBIKACT MLCIb IIHTAaHUA KaTyIIKHM KOHTAaKTOpa 2, B PpE3yJbTaTre UYCro
AIIEKTPOYCTAaHOBKA OTKJIIOYaeTcs. 3aluTHoe pene 1 cpabaTbiBaeT MpH 3aJaHHOM HANpPsHKEHUM Ha
KOpITyCE DJIEKTPOYCTAaHOBKM mopsaka 24+ 40 B. g KOHTpOJsS MCIPAaBHOIO ACMCTBHSI 3aIIUTHOTO
perne, KOHTaKTopa M BCEX COEMHEHUH MpeaycCMOTpeHa KOHTPOJIbHAs KHOMKa 4.

Hepexoz[ BBICHICTO HAIIPSAKCHUA B CCTh HU3MICTO BO3MOKCH IIPH HpO6OC BBICOKOBOJIETHOM
OOMOTKM CHJIOBBIX M H3MEPUTENIbHBIX TPaHC(POPMATOPOB HAa HU3KOBOJIBTHYIO. TakoW mepexon
HaNpsDKeHUsl OMaceH Kak B TOXKapHOM OTHOIIEHUH, TaK W JJI OOCIY>KMBAIOIIErO MEepCoHaa.
Haubonpiield omacHOCTM  Takoro poja MOABEpPraroTcss TpaHCHOPMATOpPhl  MEPEHOCHBIX

SJICKTPOUHCTPYMCHTOB, ICPEHOCHBIX JJICKTPOJIaMIT U allliapaToB BHCKTPHLIGCKOP'I CBapKu.
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Puc. 30. 3ammTa OT mepexo/1a BHICIIEr0 HANPSKEHUS B CETh HU3ILETO:

@) cxema BKJIIOYCHHS POOUBHOTO MPEIOXPAHUTENS; 6) MEPEX0] BBICIIET0 HAPSHKEHUS TPU
3a3eMJIEHHOM BTOPUYHOM 00MOTKE TpaHchopmaropa.

3ammTa ceTu Tpex(azHoro TOKa C U30JIMPOBAHHON HeWTpasbio Hanpsbkeruem 10 1000 B ot
BO3MOXKHOTO TIEpEX0Ja BBICHIETO HANMPSKEHHUsSI OCYLIECTBISIETCS MpPH IOMOILIM MNPOOHBHOIO
MPEAOXPAHUTEINSI, KOTOPBIM COCTOUT M3 JIBYX METANIMYECKUX TUCKOB, W30JMPOBAHHBIX OAMH OT
JIPYroro CHIOASHON MPOKIAaAKOW. B HOpMalbHBIX YCIOBHUSX BO3IYIIHBIA 3a30p MEXAY AUCKAMHU
M30JIUPYET OT 3eMJIM HEUTpaah HU3KOBOJIBTHON 0OMOTKHU. [Ipu mpoboe BHICOKOBOJIBTHOW OOMOTKH
Ha HHU3KOBOJIBTHYIO IPOUCXOIUT MpoOOM BO3AYIIHOTO 3a30pa B CIHIOASHOW MPOKJIAAKE
MpeloXpaHuTeNs, W Ielb AaBapUUHOTO TOKAa 3aMBIKaeTCs 4Yepe3 COMPOTHUBIECHUE pabouero
3a3eMIIMTENsI CETH HU3IIETO HAMpsHKEHUS U eMKOCTh ceTu Bbicuiero HampsbkeHus (puc.30a). lpu
npoboe mpenoxXpaHuTessl cpadaThIBAIOT CPEACTBA 3aLUTHI, M MOBPEXKICHHBIH TpaHChOpMaTOp
HEMEIJIEHHO OTKJIF04aeTCsl.

B tpanchopmaTopax ¢ BbiciuM HampspkeHueMm Hipke 1000 B u HM3IIMM HampsiKeHHeMm
Hwke 100 B npoGuBHbBIE peAOXPAaHUTENH HE IPUMEHSIOTCS, TaK KaK MPH TaKOM HaNpsHKeHUU OHU
HEJI0OCTaTOYHO HaJIeKHBI. B TpaHcopMaropax ¢ HampsHKeHHEM HU3KOBOJIBTHOU 00MOTKH HIKe 100

B, nHanpuMmep, B M3MEpUTENbHBIX TpaHCc(OpMaTOpax TOKA W HANpsOHKEHHs, B3aMeH MPOOMBHOTO



MPEeIOXPaHUTENST K CETH 3a3eMJIEHUs MPUCOEAMHSAETCS OJUH M3 3aKHUMOB BTOPUYHON OOMOTKHU
(puc.300).

B ciydae mnpobos H30IALMM W TEPeXoJa BBICHICTO HANPSHKEHUS B CETh HUBIIETO
HaANpPsDKEHUE MPUKOCHOBEHHS K IIPOBOAY BTOPUYHONH OOMOTKHU CTAaHOBUTCS AJIsI OOCITYKUBAIOLIETO
nepcoHaia MEHbIIIE OMAaCHON BETHYHHBL.

B cersax ¢ TriIyxo3a3eMJICHHON HEHTpanbl0 OJMH W3 3KUMOB BTOPHYHOW OOMOTKH
TpancopmaTopa TPHCOSAMHSICTCS K 3a3eMieHHOMY HyleBomy mpoBoay (Puc.31a). B cmyugae
npo0os M3O0JSALUU MEXITy OOMOTKamH TpaHc(hOopMaTropa TOK KOPOTKOIO 3aMbIKAHUS BBI3BIBAET

cpabaThIBaHHE CPEJICTB 3aLIUTHl U OTKIIOYEHHE TpaHcPopMmaTopa.
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Puc. 31. Cxems! 3amuTsl TpanchopmatopoB HamnpspkenneM Hioke 1000 B: a) 3anynenue
BTOPUYHOM 0OMOTKHM; 6) 3aHYyJICHHUE SKPaHHONH OOMOTKH.

JUnst 3alUThl OT Mepexojia BBICIIEro HampspKeHUs B CeTh HU3ILIEr0 B TpaHc(hopMaTopax
IOPUMEHSIOT TaKXKe JIOTOJIHUTENbHYI0 AKPaHHYI0O OOMOTKY, HE HMEIOIIeH H30IALuu  MEXIy
BUTKAMM, KOTOpas MOMeENIaeTcs MeXJy OOMOTKaMHU pa3HbIX HampsbkeHuil. Bropumunas oOMoTKa
0CTaeTcsl U30JIMPOBAHHOM. DKpaHHasi 0OMOTKA B CETH € U30JIMPOBAHHON HEUTpasblo 3a3eMiIsieTcs, a
B CETH C TJIyX03a3eMIICHHON HeHTpalbio 3anyisieTcs (puc.316).

IIpy KoOHTakTe BTOPUYHOM M DSKpaHHOH OOMOTOK 3Ta Mepa 3alIUThl TEPSET CBOU
IPEUMYILIECTBA.

Kak moxaspIiBaeT mpakTHKa, B TpaHcpopmaTopax C HU3LIMM HamnpsbkeHuem Huxke 100 B
pPacCMOTPEHHBIE MEphl 3alllUThl IMPU IEPEXOAE BBICIIEIO HANPSDKEHUS B CETh HM3IIETO0 HE
rapaHTUPYIOT MOJHON 0€30MacHOCTH 00CITY>KMBAIOLIETO MepcoHala, MO3TOMY KaueCTBO M30JISLIUN
MEPEHOCHOTO 3JEKTPUPUIIMPOBAHHOTO HHCTPYMEHTAa M TEPEHOCHBIX JJIEKTPUYECKUX JIaMIl
HanpspbkeHueM 12 u 36 B umeer 60:1b1110€ 3HaUEHHUE.

Curnaausanus U 0JIOKMPOBKH.

AHanmu3 3JeKTpOTpaBMaTHU3Ma IOKA3bIBACT, YTO OOJBIIMHCTBO HECUACTHBIX CIIy4aeB C

MEPCOHAIOM, OOCIIY>)KMBAIOIIUM 3JEKTPOYCTAaHOBKU, MPOUCXOAUT B pe3ylbTare MOTEPU HUMHU



OPUEHTHUPOBKH IIPU OCMOTpaX, PEMOHTAX U UCIBITAHUU. BIOKMPOBKA, CUTHAIM3AUs U MapKUPOBKA
pa3IMYHBIX YacTeH S3JIEKTPOYCTAHOBOK, Kabelell M IMpOBOMOB MPEayNpPEkAAl0T HEMpPaBUIbHBIC
JeHCTBUS paOOTHUKOB.

bnokupoBouHble YCTpOMHCTBAa SBIAIOTCA HauboJee HAIEKHBIM CpPEJCTBOM  3alUThI
00CITy’)KHBAIOLIETO MePCOHANIA OT HOPAKEHUsI JIEKTPUUECKUM TOKOM. OHHU NMPENnSTCTBYIOT JOCTYILY
paboTaromMX K TOKOBEAYIIUM YacTAM JIEKTPOYCTAaHOBOK, HAXOIALIMMCS 1101 HAIlPSKEHUEM.

B snexTpoycTaHOBKax M paguoyCTpOMCTBaX IWIMPOKO IMPUMEHSIOTCS AJIEKTpUYECKas U
MexaHu4deckass ONOKHMpOBKU. Tak, mo JeHCTBYIOIIMM IpaBWilaM TEXHUKM O€30IacHOCTH BCe
panuonepeaTYuKy J0JKHBI UIMETh J1B€ OJIOKMPOBKH: 3JIEKTPUUECKYIO U MEXaHUYECKYIO.

DnexkTpuydeckasi OJIOKUPOBKA BO3ACUCTBYET TOJIBKO HAa KOHTAKTHI dJIEKTpUdecKoi renu. OHa
MOYET MPUMEHATHCS NPHU JIOOBIX PACCTOSHUSAX OT 3alluinaeMoro oowvekra. [IpuHIMN AercTBUS
JJIEKTPUUECKON OJIOKMPOBKH COCTOUT B TOM, YTO OTKpPBITHE JABEpei IKa(oB WIU OTrpaskACHUs
JJIEKTPOYCTAHOBKM ~ WJIM  KOXYXOB  3JIEKTPOOOOPYAOBaHMsS  COIPOBOXKIAETCS  pa3pbIBOM
AJIEKTPUYECKOW 1eNu U aBTOMATUYECKHUM OTKIJIIOUEHUEM 3JIEKTPOYCTAHOBKM WM JPYroro
AJIEKTPOOOOPYI0BaHUS OT MCTOYHMKA TOKAa. B npyrom ciydae GIOKMpOBKa J€JIa€T BO3MO>KHBIM
OTKpBITh  JIBepH  IIKada MIM  OTPAXKACHUS  SJEKTPOYCTAHOBKHM MJIM  CHSATh  KOXYX
3JIEKTPOOOOPYI0BAHNUS TOIBKO MOCIE IPEBAPUTENLHOTO OTKIIOYEHUSI HICTOUHUKA TOKA.

HenocraTtkom siexkTpuueckoil OJIOKMPOBKU SIBISETCS €€ 3aBUCHMOCTb OT MCIIPaBHOCTU
AIIEKTPUYECKON IIeNH, HAIpUMEp, M3-3a BO3MOXKHOI'O IPUTrOpaHUs KOHTAKTOB HEJIb3s OTKPBITH
JIBEpU OrpakJIeHUs NepeJaTynuKa Uid ABEpH JU(Ta, YTO MOXKET IPUBECTH K HECYACTHOMY CIIY4alo.

Mexanunueckasi OJOKMPOBKA MpPUMEHSIETCs TpeX CHCTEM: jKe3JoBas, peluakHas. [leiicTBue
MEXaHUYECKON OJOKMPOBKHU 3aKJIOYAETCs B TOM, YTO OTKPBITH JABEpU IIKA(POB MM OTPakIECHUI
BO3MO>KHO TOJILKO MU MPEABAPUTEIHHOM BBIKIIOYEHUH PyOMIIbHUKA, T.€. OJIa4H 3JIEKTPOIUTAHUS
Ha YCTaHOBKY, U, HA00OPOT, BKJIIOUUTh PYOMJIBHUK MOXKHO TOJBKO IMPH 3aKPBITBIX JBEPAX HIU
HAJETHIX Ha DJIEKTPOYCTAHOBKH KOXKyXaX.

[Ipu xe310BOM cucTeMe Bce ABEpU IIKAPOB WM OTPaKICHUN UMEIOT CHEIMalIbHbIE 3aMKH,
KOTOpBIE OTKPBIBAIOTCSA OJHUM KitouoM. KOHCTpyKkiMs 3aMKa TakoBa, YTO IMOBEPHYTh KIIIOY U
BBIHYTb €0 M3 3aMKa MOXHO TOJIbKO, BBIKJIIOYMB HPEIBApUTENBHO PYOMJIBHUK, CHUMAIOIIUI
BBICOKOE HanpspkeHne. KOHCTpyKIus JBEPHBIX 3aMKOB HE MTO3BOJIAET BBIHYTh KIIIOU, ECIIA JABEPH HE
3aKpbITa. BKIIOUNTH pyOMIBHUK MOXHO TOJIBKO B TOM Ciy4ae, €Cliu JBEpb Orpa)kaeHus Oener
3aKpbITa U 3arepTa.

[Ipu pblUaXHOM cHCTeMe pydKa YIpaBiIeHUs PYOMIBHUKOM MEXaHHYECKH CBS3aHa C
JIBEpPHBIM 3aCJIOHOM 3aMka. [Ipu BBIKIIIOYEHHH pyOMIIBHUKA OJHOBPEMEHHO BBIJBUTAETCS 3aCJIOH

3aMKa M TOJBKO MOCJE 3TOr0 MOKHO OTKPBITH JBeph Iikada wiu orpaxaeHus. [Ipu oTkpeiToit



JIBEpH KOHCTPYKIIMS 3aMKa HE MMO3BOJISIET 33JBHHYTH 3aCJIOH 3aMKa 00OpaTHO M, CIIE0BATEIbHO, HE
JIOITyCKAeT BKJIIOUEHUS pyOMIIbHUKA, KOT/Ia 33 OrpaXkIeHHEeM padoTaeT 00CTyKMBAIOLINI IIEpCOHAIL.

Curnanusanus SABIISICTCS pacrpocTpaHEeHHBIM CPEACTBOM, MIO3BOJISIOIINM
00CITy)KHMBaIOIIEMy MEPCOHATY AJIEKTPOYCTAaHOBOK M PAJMOYCTaHOBOK OPUEHTHPOBATHCS 1OAYAC B
OYCHb CIIO)KHOM OOCTAaHOBKE ¥ TPHUHATH MEPHl NPEIOCTOPOKHOCTH WM TPEIyNPEAUTH
HETpaBUIbHBIC ACHCTBUSL.

[To Ha3HAYEHMIO CUTHATM3AIMS ICIUTCS Ha 3 TPYIMIBL: ONEPATUBHYIO, IPEYNPEAUTEIHHYIO
U omno3HaBaresnbHYI0. [lo cnoco0y uHGOPMHPOBAaHHS pPA3IMYAOT CHTHAJIH3ALUIO 3BYKOBYIO,
BU3yaIbHYI0, KOMOMHUPOBAHHYIO M 0JIOPA3allMOHHYIO (I10 3amaxy — B Ta30BOM XO3SIHCTBE).

Haubonee wacto mpuMeHsETCS CBETOBash WM 3BYKOBas CUTHanm3anus. lIpu cBeToBOM
CUTHAJIM3ALMU 3€JICHBIH CBET JIaMIl MOKa3bIBAET, YTO HANPSHKEHHE C YCTAHOBKH CHSTO, KPAaCHBIN
CBET — YTO YCTAHOBKAa HAaXOJWTCA IO/ ONAcHBIM HampspkeHHeM. Ha pagmoycTpoiicTBax wim
anekTpoycraHoBkax 710 1000 B curnampHBIC JamMIbl pasMeNIalOTCS HA MYNbTE YIPABJICHHS WIN

OKOJIO MECT, TJI€ I0JIKHBI TPOBOAUTHCS pAOOTHI.

Puc. 32. Cxema curannsanui 0€30MacHOCTH

Ha puc. 32 ngana cxema curHanuzanuu OezomacHocTH. [Ipu BeIkIOUeHWU pyounbHuKa P
0JIOK - KOHTaKThl K BKJIFOYAIOT IIETTh MATAHUS CUTHATLHOH jamiibl JI. CBeUeHHE JIaMITbl YKa3bIBACT,
YTO HAMPSHKCHHE C 3JIEKTPOYCTAHOBKH WM PAHOyCTPOMCTBA CHSITO. [Ipy BKITIOUCHUH pyOHIIbHUKA
P u momaum HampspkeHHs Ha YCTAHOBKY CHUTHalbHasg jamma racHeT. llpu BeIxome u3 CTpos
CUTHAJIFHOW JIaMIIbl OOCITYKUBAIOIIUN MepcoHan OyAeT Mpeanojarath, YTO0 YCTAaHOBKA HAXOAUTCS
I0JT HAIIPSDKEHUEM, W TIPAMET MEPBhI TIPEI0OCTOPOKHOCTH.

Crioco0 BKIIOUEHHS, TPU KOTOPOM CHTHAJIBHBIC JIaMIbl TacHYT TIPH OTCYTCTBUHU
HANPSDKEHUS, UMEET TOT HEAOCTATOK, UTO BBIXOJI U3 CTPOSI JIAMITBI HJTM HAPYIICHHE KOHTaKTa OyaeT
CIIY’)KHTh HEBEPHBIM CHUTHAJIOM JIsl OOCITyKHBaroIIero nepconana. [lostomy B nemnsx 6e3onacHocTH

00CTyXMBAIOLIETO MEePCOHaIa HEOOX0IMMO BCET/1a, HE3aBUCUMO OT MOKa3aHUN CUTHAJIBHBIX JIAMII,



IpU BXOJE 3a OTpakIeHue yOeOUThCsl B OTCYTCTBMM HANpPSHKEHUS HA YCTAHOBKE IMPH MOMOIIA
MIEPEHOCHBIX HHINKATOPOB HATIPSKEHUS.

B snexrpoycranoBkax HampsbkeHueM Bbime 1000 B, kpoMe CUTHQJIBHBIX —JIaMIl,
OPUMEHSIOTCSL  JIaMIIbl  TJICIOIIEro paspsga (HEOHOBBIE, aproHOBbIE U T.M.), KOTOpPbIE
MOJIBELIMBAIOTCS K TEM YacTsIM YCTaHOBKU, COCTOSIHUE KOTOPBIX OHU MOKAa3bIBaOT. JIaMIbl ropATt B
AIIEKTPUUYECKOM TI0JI€, CO3/[aBa€MOM BKJIIOUEHHOH YacThbl0 YCTAHOBKH, U HE TPEOYIOT HUKAaKOH
npoBojakd. Ha kaxnayro ¢a3y craBuTCs CBOA Jlamma. Takas CHUTHanM3amus obierdaer paboty
00CITyXKMBAIOLIET0 MepcoHala U MPeAynpekKIaeT HeCYacTHbIE CIy4au.

K 3BykoBO#l cuUrHaIM3allMM OTHOCSTCS TakKe 3BOHOK M CHUpPEHA, NpeAynpexkIaroiiue
paboTarounx O MOSBICHUN HANPSDKEHUS Ha YCTAaHOBKE.

Jlnisi OpueHTaluu NepCoHaNa MPU OCMOTPE, PEMOHTE U OOCITY)KMBAaHUH 3JICKTPOYCTAHOBOK
0oJbIIOE 3HAUYEHHE MMEET MapKUpPOBKa, KOTOpas 3aKIlYaeTcs B HAJIMYMM HAIMKCEH, a Takke B
pa3IMyYHOIl OKpacke 4acTel yCTaHOBKM, kKaOeseil, MPOBOJOB U LIMH B IIBETA, COOTBETCTBYIOIINE
MpaBWJIaM TEXHUKW Oe30macHOCTH. Haamwcu ykas3pIBarOT HA3HAYCHHE TEX WIIM WHBIX IPOBOJIOB C
OTHOCSIIIAMKCS. K HUM BBIKITIOYATEIISIMU, MPEIOXPAHUTEIIIMA W H3MEPUTEIBHBIMU MPHOOPAMHU.
BMmecrto Hagnmuceil MOTYT IpUMEHSATHCS YCIIOBHBIE 0003HaYeHHsI B BUIE OYKB, Ludp u T.1.

[InakaTel, HagOUCH W CXEMbl JOJKHBI BBIBEUIMBATHCS B COOTBETCTBYIOIIUX MECTaxX
YCTaHOBKH, /i€ padOTAIOT JIFOIH.

IIpumeHeHNe 3aAIUTHBIX CPEACTB B JJI€KTPOYCTAHOBKAX

1. B mpormecce SKcIyaTallud 3JIEKTPOYCTAHOBOK BO3HHMKAIOT YCIOBHS, MPU KOTOPBIX,
HECMOTpPSI Ha CaMO€ COBEPILEHHOE KOHCTPYKTUBHOE UCIOIHEHHE YCTaHOBOK, HE 00eCTeuynBaeTCs
0e30MmacHOCTh PabOTAIOIIEro, U MOATOMY TpPeOyeTCs MPUMEHEHHE CHEIUATBHBIX CPEACTB 3aIUTHI.
K HuUM oOTHOCSATCS MpUOOpPHI, ammapaThl, MMEPEHOCHMBIE W TEPEBO3MMBIC TMPUCIIOCOOTICHHSI.
Crnyxamue Uid 3alUThl TepcoHala, paboTaIolIEro B OJIEKTPOYCTAHOBKAX, OT MOPAKEHUS
AIIEKTPUYECKUM TOKOM, DIEKTPHUUECKOTO OIS, MPOAYKTOB TOPEHHUS, TJCHUS C BBICOTHI U T.M. JTH
CpEICTBA HE SBJSIOTCS KOHCTPYKTHBHBIMH YAaCTSMH JJIEKTPOYCTAHOBOK, OHH JIOTIOJTHSIIOT
Orpa’kJIeHUs; OJIOKHPOBKHM, CUTHAIM3ALMIO, 3a3€MJICHHE, 3aHYyJEHHE M Jpyrue CTallllOHapHbIE
YCTPOMCTBA.

CpenctBa 3alIUThI, TPUMCHACMBIC B 3JICKTPOYCTAHOBKAX, MOT'YT OBITH YCJIOBHO pa3AC/ICHbL

Ha YeThIpe TPYIIBI: H30JUPYIOIINE, OTPaXKJAOIINe, SKPAHUPYIOIIMEe W IPEIOXPAHUTEIbHBIE.
[TepBble Tpu TPYIIBI MpeaHA3HAYEHBI JJIS 3aIMUTHI MEPCOHANA OT MOPAKEHHS SJIEKTPUUESCKUM
TOKOM M BPEIHOTO BO3JCHCTBHS AJIEKTPHUECKOTO TIOJSI W HA3bIBAIOTCS AJICKTPO3AIIHUTHBIMU
cpeactBamu (I'OCT 12.1.009-76).

Wzonupyronine 3IEKTPO3aIMMTHBIC CPEJICTBA. I/I3OJ'II/Ipy10T YCJIOBEKa OT TOKOBECAYIIHUX

4JacTel, a TakyKe OT 3€MITH.



OrpakIaronirue 3JIeKTPO3alIUTHRIC CPEeACTBA MpeaHa3HauYCHbI AJId BpEMEHHOI'O OIrpaKaACHUA

TOKOBEIYIIMX YacTed, K KOTOPHIM BO3MOXKHO CIy4allHOE€ NMPUKOCHOBEHHE WM NPUOIMKEHUE Ha
OIIaCHOE PACCTOSHUE, a TAKXKE IS MPEIyNPEeKICHNUS OMNOOYHBIX ONepalii ¢ KOMMYTAallMOHHBIMA
annaparamMmu. K HUM OTHOCATCS BpEMEHHBIE IEPEHOCHBIE OTPaKACHUSA-LIIUTBI U OIPAXKIACHHS-
KJIETKH, U30JUPYIOLIME HAKIAIKH, BPEMEHHBIC IIEPEHOCHBIE 3a3€MIICHUS U IPENYyNpPEIUTEIIbHBIC

IJIaKaThI.

OKpaHUPYIOUIUE 3JIEKTPO3ALIUTHBIE CPEJACTBA CIY)KAT JJI HUCKJIIOYEHHsS] BPEIHOIO
BO3/CHUCTBUS Ha pabOTAIOLIUX JIEKTPUUYECKUX IM0JIeH MPOMBIIIIEHHON yacToThl. K HUM oTHOCATCS
UH/IMBU/YaJIbHbIE SKPAaHUPYIOIME KOMIUIEKThI (KOCTIOMBI C TOJIOBHBIMM yOopamu, OOYBBIO M
pYyKaBHUIlaMM), IIEPEHOCHBIE 3KPAHUPYIOIIME YCTPOWCTBA (3KPAaHbI) U IKPAHUPYIOIIME TKAHEBbIE
u3Jienust (30HTHL, NAJIATKU U T.I1.).

IIpegoxpaHUTEeNbLHBIE CPEJACTBA 3aAIIMThI MNpCaAHa3Ha4YCHbl JIA HHHHBHHY&HBHOﬁ 3alIUThI

paboTarmero oT BPEIHBIX BO3ICHCTBUI HEIIEKTPHUYECKHX (PAKTOPOB — CBETOBBIX, TEIUIOBBIX H
MCXAaHUYCCKHUX, a TAKKEC OT MMPOAYKTOB I'OpCHUA U MMaJACHHA C BBICOTHI. K anM oTHOCSTCS 3alllUTHBIC
OYKM U IIUTKH, CIOCHHUAJIBHBIC PYKABUIBI W3 TPYIIHOBOCHJIaMCHﬂeMOfI TKaHHU, 3alllUTHBIC KaCKH,
IPOTUBOTa3bl, IPEIOXPAHUTEIbHBIE MOHTEPCKHUE 105ICA, CTPAXOBBIE KAHATHI, MOHTEPCKHE KOTTH.

W3onupyromue 31eKTpo3alluTHBIE CPEICTBA ACISATCS Ha OCHOBHBIE U IOTIOTHUTEIBHBIC.

OcHOBHbIE W30JUPYIOLINE MIEKTPO3ALIUTHBIE CPEICTBA 00JIAAI0T U30JIALUEH, CIOCOOHON
JJIUTCIIBHO BBIACPIKHUBATH pa60qee HAIIPsPKCHUEC 3JICKTPOYCTAHOBKH, U ITO3TOMY MMU PA3pPCIIACTCA
KacaThCsl TOKOBEAYIIMX YacTeH, HaXOJSIIIUXCS 0] HAPSHKEHUEM.

JIONOJMHUTENbHBIE 3JEKTPO3alUTHbIE CpeICcTBAa HE O00JajaroT M30JIMed, CIOCOOHOMH
BbIIEP)KUBaTh paboyee HaIpsHKEHHE AJIEKTPOYCTAHOBKM, M IO3TOMY OHHM HE MOTYT CIYKUTh
SaHII/ITOI\/JI OT MOPAXXCHHUA TOKOM. NUx wasmagyenme — YCUIINTH 3alllUTHOC )ICﬁCTBHG OCHOBHBIX
U30JIUPYIOIUX CPEJICTB, BMECTE C KOTOPBIMU OHHU JOJIKHBI IPUMEHSTCS.

K OCHOBHBIM 3JI€KTPO3aIUTHBIM CPEICTBAM OTHOCSITCS:

B AsiekTpoycTaHoBKax 10 1000 B.

. JUDJIEKTPUYECKUE NIEPUATKY;
. U30JIMPYIOLINE IITAHTH;

. U30JIUPYIOLLNE U IIEKTPOU3MEPUTENBHBIC KIICIIH;

o CJIECAPHO-MOHTaXHBI HHCTPYMEHT C H30JIUPYIOIIUMU PYKOATKAMU;
. YKa3aTeJH HANPSKEHUN.

B AJIeKTpoycTaHoBKax Bbiie 1000 B.
. M30JIMPYIOIINE IITAHTH;

. M30JIMPYIOIINE U 3JIEKTPOU3MEPUTENBHBIE KIIEIIH;

yKa3aTeJIn HaNPsKEHNH;



. CpenCcTBa I PEMOHTHBIX paboT moj HanpsbkeHueM Boimre 1000 B.
K AOMOJHHUTCIBHBIM 3JICKTPO3AIUTHBIM CPCACTBAM OTHOCATCH:

B AsieKTpoycTaHoBkax 10 1000 B.

. JURJIEKTPUYECKHE TaIOIIHN;
. JTUBJIEKTPUYECKHUE KOBPBI;
. U30JIUPYIOILHUE ITOACTaBKH.

B AJIeKTpoycTaHoBKax cBbiie 1000 B.

. JURIIEKTPUYECKHE MTePUaTKH;

. JUDIIEKTPUUECKHE OOTHI;

. JIUAJICKTPUUECKUE KOBPHI;

. M30JIUPYIOIINE MTOJACTaBKH;

. JTURIIEKTPUYECKHE MPOKIAIKU U KOJITAKH.

2. Ha3nauenue YCTPOMCTBA U IIpaBUJIa IPUMCHCHUS.

2.1. M3onupyromue mTaHry.

Haznauenne. M3onupytomas mranra mpeacTaBisieT co00M CTep)KeHb, M3TOTOBJICHHBIN U3
M30JSIMMOHHOTO MaTepualla, KOTOPBIM 4YEJIOBEK MOXKET KacaTbCsid 4YacTed 3JIEKTPOYCTaHOBKH,
HaXOJALIMXCS 0] HapshKeHHeM 0e3 ONacHOCTU nopaxkeHus TokoM. llITanra siBisercss OCHOBHBIM
M30JIUPYIOIIUM 3JICKTPO3AIIUTHBIM CPEICTBOM, T.€. OHA MOKET JUIMTENIBHO BBIIEPKUBATh pabouee
HanpspkeHue ycTaHoBKU. llITaHru npuMeHstoTCs B yCTaHOBKAX BCEX HaIpspKeHUH. B 3aBucumoctu
OT Ha3HAYEHUS IUTAHTH JEIIATCS Ha YEThIpE BUA:

a) omeparuBHeie (TUIT I[HO-10Y1, MIO-35V1, MIP-110Y1, rme IO - mranra
ornepaTuBHas, LUQPHI 03Ha4yarOT pabouee HampsbkeHue B KB). IlpumensitoTcss nnst omepauuii ¢
OJIHOTIOJIIOCHBIMU ~ Pa3bEeIMHUTENSIMU W HAJIO)KEHUST BPEMEHHBIX IEPEHOCHBIX  3alllUTHBIX
3a3eMJICHUH, Ul CHATUS U TOCTaHOBKHM TpyOuaThix mnpepoxpanurenei (IIP-110Y1), mpoBepku
OTCYTCTBUS HAIIPSDKEHUS U APYTHX aHAJIOTHYHBIX padoT.

0) usmepurensnble (tun 1IM-35/110V1, IN-220V1). Ilpennaznadens! 1isi M3MEPEHU B

SIICKTPOYCTAHOBKAX HAXOIAIIMXCS B pabore (IpOBEpKa paclpenelicHus HalpsOKEHHS 10
U30JISITOpAM THPJISH/IBI, ONPEACTICHUS COMPOTHBICHNS KOHTAKTHBIX COCAMHEHHH Ha MPOBOAAX U
T.IL.).

B) peMoHTHble. CiyXaT Uis MPOU3BOJCTBA PEMOHTHBIX M MOHTaXHBIX paboT BOIU3U
TOKOBEAYIIHUX ‘—IaCTefI, HaxXOOAIUXCA MO HAIIPAKCHHUEM, WM HEIMOCPCACTBCHHO HAa HUX: OYHMCTKHU
U30JSITOPOB OT TIBUTH, MPHCOCTHHEHHE K MPOBOAAM IOTpeOUTENCH, 00pe3KH BETOK JIEPEBLEB B
HEMOCPEICTBEHHON OJM30CTH OT MPOBOAOB W T.I. IIpumepoM Mosker ciayxwuth mrranra [IITK-10
JUIst TIpokosia kaberst. OHa MpeaHa3sHaveHa Ui IIPOBEPKH OTCYTCTBUS HAIlPsHKEHUs Ha Kabese 10 10

KB npu peMOHTHBIX paboTax myTeM NPOKAJIBIBAHUS €ro 10 TOKOBEAYIIMX XWJI C LENblo



MPEIOTBPAIICHHS TTOPAXKCHHS IICKTPUUCCKUM TOKOM IEpPCOHANIA B CIydae HAJTUYHS HaIpPSOKCHUS
Ha Ka0ele.

r) ynusepcanbhbie (tun IOVY-15, HIOVY-35, IIOVY-110). KoHncTpykius HX IMO3BOJISET

BBITIOJHATh Pa3IMYHBIC OII€palrH, B TOM YHCIIC MHOIMC H3 TEX, IJId KOTOPBIX MPEAHA3HAYCHBI

OIICpaTUBHBIC IITAHI'U.

KoHcTpykins — KakJasi IITaHra UMEET TP OCHOBHBIE YacTU: pabouylo, W30IUPYIOMIYIO U
PYKOSITKY.

Paboyas yacThb O6YCJ'IaBJ'II/IBaeT HasHaueHne 1rTadrd. OHa MOXKET HMETh CaMoe

pa3HoOOpa3HOe YCTPOHCTBO OT TMPOCTOrO0 METAUIMYECKOro Kprouka (Kosblla) Yy IITaHT,
MpeHA3HAYCHHBIX JIJISl YIIPABJICHUS Pa3beIUHUTEISIMU, JI0 CIOXKHOTO MPUOOpa Y M3MEPHUTEITHHBIX
IITAHT.

WMzoaupyronias 4acTh CIIYKUT UL HU30JIALUN YCJIOBCKa OT TOKOBCAYIHX ‘IaCTeﬁ, T.C.

obecrnieunBaet ero 0ezonacHocTh. OHa BBINONHSIETCS U3 TPyOOK nuameTpom 30-40 mm u3 Oakenura,
CTCKJIOIJIaCTUKA H I[pyFI/IX I1IJTaCTUKOB, a TaKXeE [[eperIHHI)IG CTep)KHI/I, HpOHI/ITaHHI)IG
BBICBIXAIOIIMMHU MacjiaMu (JIbHSHBIMU, KOHOIUISIHBIMU U J1p.). J[1Ha u3onupyroiei yacTu MITaHru
JIOJDKHA OBITh TaKOM, YTOOBI MCKIIIOUHTH OIMACHOCTh IICPEKPBITHS €€ J0 IMOBEPXHOCTH IPH
HarOOJIBIIIMX BO3MOXKHBIX HANPSHKCHHUSAX, BO3JICHCTBYIOIIMX Ha ITaHry. HawMeHbInas UiMHA
I/I3OJ'II/Ipy}OHI€I71 yaCTu MITaHTU 3aBUCHUT OT HaHpiDKCHI/ISI BHGKTpOYCTaHOBKI/I nu onpeaenﬂeTcsl
cornacuo 'OCT 20494-7510.

PykosiTka nipeaHasHayeHa sl yACP)KUBAHUS IITaHTH pykamu. Kak mpaBuiio, OHO SIBIISIETCS
MPOJOHKEHUEM U30IUPYIOIIEeH YacTH IITAHTH U OTAETSETCS OT Hee OTPaHMYUTETHHBIM KOJIBIIOM.

IIpaBuna nosb3oBanus. lllTanrn cnegyer NpUMEHATh B 3aKPBITBIX IEKTpOycTaHOBKax. Ha

OTKPBITOM BO3/1yX€ UX MCIOJB30BaHUE JIOMYCKAETCs TOJIBKO B CyXyto noroay. Onepanuio TaHroi
MOYET MPOU3BOJUTH TOJBKO KBAJM(UIMPOBAHHBIA MepcoHal, OOy4eHHBIH 3Toil paborte. Kax
IIPABUJIO, NIPU ATOM JOJDKEH MPUCYTCTBOBATh BTOPOW YEJIOBEK, KOTOPBIM KOHTPOJIUPYET IEHCTBUE
orepaTopa M IpPU HEOOXOJAMMOCTH MOXKET OKa3zaTh emy nomomib. [Ipu pabore mTaHroi
H606XOI[I/IMO HaacBaTb AJUIJICKTPUUYCCKHUE IICPUYATKH. bes NepyaToKk MOXKHO pa60TaTI) JIUIIIb B
ycraHoBkax 10 1000 B. Ilpu pabGore Henb3si KacaTbCsl IITAHTH BBIIIE OIPAaHMYEHHOIO KOJbIIA.
[TeprnoM4HOCTD 37IEKTPUUECKUX MCIIBITAHUH IITaHT (KpoMe U3MEpUTENbHBIX) — 1 pa3 B 24 Mecsa,
M3MEPUTEINIBHBIX B CE30H M3MepeHuil | pa3 B 3 Mecana, HoO He pexe | paza B 12 mecsues.

2.2. N3onupyronye KIem.

HazHaueHue H30IUpPYIOUIMX KIEMIEW — BBIIOJHEHUE ONEpallMi IO HANpPSKEHUEM C
NPEOXPAaHUTESIMM, YCTAaHOBKA W CHATHE M3OJUPYIOIIMX HAKIAJOK M T.I. pabotel. IIpumeHnsior

KJICIY B YCTAHOBKaX /10 35 kB BKIIFOUHUTEINBHO.



KoHcTpykuus kiemeil pasinyHbl, HO BO BCEX CIy4asX OHM MMEIOT TPU OCHOBHBIE YACTH:
pabouyl0 4acTh, WIM TYOKH, M30JHMPYIOUIYI0O 4YacTb W PYKOSTKH. Pa3mepsl paboueil yactu He
HopMmHupytoTcsi. OIHAKO y METaJUIMYecKOM pabodeil yacTh pa3Mmepbl JOJDKHBI OBITH BO3MOKHO
MEHbIIIE, YTOObI UCKIIOUUTh CIIy4allHOE 3aMbIKaHUE TOKOBEIYIIMX YacTed Mexay coOOW WM Ha
3a3eMIICHHbIE JeTanu. JliMHa wu3oaupyronied yactd Ui aiekTpoyctaHoBok g0 1000 B ne
HOPMHpPYETCSI U OmpeaessieTcss yao0cTBoM paboTel ¢ HuUMH, a cBbime 1000 B omnpepensiercs
paboyuM HaIPsHKEHHUEM YCTAaHOBKH.

IIpaBujia  11OJIL30BaHUS. I/ISOJ'II/IpyIOH_II/IC KJICKM MOXHO IIPHUMCHATHL B  3aKPBITBIX

3JIEKTPOYCTAHOBKAX, a B OTKPBITBHIX TOJBKO B CyXyro morojay. B anekTpoycranoBkax Bbimie 1000 B
paboTamMil TOJDKEH UMETh Ha pyKax JAUAJIEKTPUUYECKUE MEPUATKH, a MPU CHATUU U YCTAHOBKE
NpeOXpaHUTeNIed TMOJ] HANpsHKEHUEM — 3alllUTHbIE OYKHU. [lepuoIUYHOCTH 3IIEKTPUUECKUX
WCTIbITAaHUH KiTelen — 1 pa3 B 24 mecsiia.

2.3. DIEeKTpOU3MEPUTEIbHBIE KIICIIH.

Haznauenune. DOnekTpou3MepuTeIbHbIE  KJICHIM  TpEeAHA3HAYEHBI i HU3MEpPEHUs
ANEKTPUYECKUX BEITUYUH — TOKA, HAMPSIKEHUsI, MOIIHOCTU U Jp. — 0€3 pa3pbiBa TOKOBOM IEMU U
HapylieHus ee paboTel. HauOombliee pacmpocTpaHEeHHE MONYYMIM aMIepMETpbl MEePEeMEHHOTO

TOKa, KOTOPLIC OOBIYHO HAa3BIBAIOT TOKOM3MEPHUTEIbHBIMU _KjaemaMu. OHU MNPUMCHAIOTCA B

yctaHoBkax 70 10 kB BKIIOYUTENBHO.

Koncrpyknus. [Ipocreiimme TOKOU3MEPUTENBHBIE KIIEHIU IIEPEMEHHOI0 TOKa OCHOBAHbI Ha
MIPUHIIUIIE OJTHOBUTKOBOTO TpaHChOopMaTopa TOKa, MIEPBUYHON OOMOTKOM KOTOPOTO SBISETCS IIKMHA
WIN TIPOBOJI C U3MEPSEMBIM TOKOM; a BTOPUYHAs MHOTOBUTKOBAasi 0OOMOTKA, K KOTOPOH MOJKIIOUEH
aMIepMeTp, HaMOTaHa Ha pa3be€MHBIM MarHuTOmpoBoA. [l oxBaTa HIMHBI MarHUTONPOBOJ
packpbiBaeTcss MOJO00OHO OOBIYHBIM KIIEHIaM IPU BO3JEHCTBUU OINEpaTopa Ha HW30JIMPYIOIINE
PYKOSATKH MJIM PbIYary KJIEHeu.

DneKTpou3MepHUTEebHbIE KU OBIBAIOT JBYX THUIIOB: JABYPYYHbIE — JJIsi yCTaHOBOK 2-10
kB, onepanuu ¢ KOTopsIMU NMPOBOJAT ABYyMs pykamu (tun 1190), u onHOpyudHbIe A YCTaHOBOK J10
1000 B, xoTopbIMU MOXHO oriepupoBaTh ojiHOM pykoi (tum /190, 1191, 115401). Knemu umerot tpu
COCTaBHbBIE YAaCTU: pabOUyl0, BKIIOYAIOIIYI0 MarHUTONPOBOA, OOMOTKH ¥ U3MEPUTENIbHBINA MPpHOOpP;
U30JIUPYIOILYI0 OT pabouell yacTM A0 YHopa, PYKOSTKM — OT ymopa J0 KOoHIa kiemed. Y
OJIHOPYYHBIX KJIEHIEH HW30JUPYIOIIAsl 4YacTh CIYKHT OJHOBPEMEHHO PYKOATKOM. PackpsiThs
MarHuTONPOBOJA OCYIIECTBIISIETCS C MOMOLIBIO HAKUMHOTO phlyara.

IIpaBuja IOJIb30BaHHUS. 3J'ICKTpOPI3MCpI/ITCJILHBIC KJICIIIX MOKHO NPUMCHATH B 3aKPBITBIX

SJICKTPOYCTAHOBKAX, a4 B CYXYIO IHOTroAy — B OTKPBITHIX. I/ISMCpCHI/IC KJIICHIaMU JOIMYCKACTCA
MMPOU3BOJNUTE Ha M3O0JHUPOBAHHBIX TOKOBCAYIIHUX YaCTAX (HpOBO)I, Ka6em,), TaK MW Ha

HEU30JIMPOBaHHbIX (IIMHBI U 11p.). [Ipn u3mepenusx B ycranoBke Beiie 1000 B oneparop gomken



I0JIb30BAThCS AUANEKTPUUECKUMH IepuaTkamu. EMy 3amperiaercs HakJIOHAThCS K HpUOOpPY JUIs
orcuera InokasaHui. IIpu 3TOM HMOKHO NIPUCYTCTBOBATH BTOpoe Juuo. IlepuogudHoCTh
IIEKTPUYECKUX UCIIBITAHUI 3JIEKTPOU3IMEPUTENBHBIX Kilenlel 1 pa3 B 24 mecsua.

2.4. YKazaTenu HanpsHKEHUs.

Hasnauenue. YkazaTenb HanpspKeHHMsl — 3TO MEPEHOCHOM mpuOop, NpeaHa3HaYeHHbIH a7
IIPOBEPKU HAJIMYMSI WIM OTCYTCTBUS HANPsKEHUS HA TOKOBENYLIMX dacTAX. Bece ykazaTenu uMeroT
CBETOBOW CHUI'HAJ, 3arOpaHUE€ KOTOPOI'O CBMJIETEILCTBYET O HAJIMYMU HANPSDKEHUA. YKazaTenlu
ObIBaroT Ju1 yctaHoBOK 710 1000 B u BhIIIIE.

Ykazarenu HanpspKeHUs JUisl 31eKTpoycTaHoBOK 110 1000 B gensitcsa Ha ABYXIOJIIOCHBIE U

onHomoocHbIe. [Ipu paboTe ABYXIOMIOCHBIMU yKa3aTelsiMU TPEOYIOTCS MPUKOCHOBEHHE K JIBYM
YaCTSAM JIEKTPOYCTAaHOBKH, MEXIY KOTOPHIMUA HEOOXOAUMO OIPENIEIUTh HATUYNE WIN OTCYTCTBHE
HanpspkeHus. [IpuHIMI UX AEHCTBHS — CBEYEHHWE HEOHOBOW JIaMIThl UM JIAMIIbl HaKAJIMBAHHUS
(MomHOCTEIO He Oosee 10 BT) mpu mpoTekaHuum uyepe3 Hee TOKa, OOYCIOBIEHHOTO Pa3HOCTBIO
MOTEHIMAJIOB MKy ABYMS YACTSIMU DJIEKTPOYCTAHOBKH.

Jlnsi OrpaHWYEHHUs TOKA 4Yepe3 HEOHOBYIO JIAMITy BKIIIOYACTCS IOCIEIOBATEIBHO C HEH
pesuctop. [IpOMBIIIEHHOCTh BBITYCKAeT JOCTATOYHBIH aCCOPTUMEHT 2-X IMOJIOCHBIX yKa3aTelei
Hanpsokenuit (YHH-10, IV-1, MUH-1, ITMH-90, H-92 — umeet ctpenounsiii mpudop).

[Ipu paboTe OIHOIONIOCHBIMU YKa3aTelsIMU TPeOyeTcsl MPUKOCHOBEHWE JIMIIb K OJHOM,
UCTIBITYeMON ToKoBenymie dactu. CBsi3b ¢ 3eMiiell oOecreuuBaeTcs uepe3 Telo YeIOBeKa,
KOTOPbII MajbllaMd PYyKH CO3JAae€T KOHTAaKT C LEMNbI YKazaress. OTa CBA3b OOYyCIOBIEHAa B
OCHOBHOM €MKOCThIO 4eJoBeK — 3emiisl. [Ipu aTom Tok He mpesbimaer 0,6 MA. M3roraBiuBarorcs
OJTHOTIOJTIOCHBIE YKa3aTelu OOBIYHO B BUJE ABTOPYYKH, B KOPITycE€ KOTOPOW BBIMOJHEHHOM H3
M30IIIIIMOHHOTO MaTepHuaia U HWMEIOIIMM CMOTPOBOE OTBEPCTHE, Pa3MEIICHBI MOCIEI0BATEIBHO
BKJIIOUEHHBIE CUTHAJIbHAS JlamMma W pe3uctop. Ha HIKHEM KOHIE YKpPEIJIeH MeTaUIndecKUi
KOHTAaKT — HAaKOHEYHMK (OOBIYHO B BHJIE OTBEPCTHs), @ HA BEPXHEM — IUIOCKMI MeTaJuIMYecKHi
KOHTaKT, KOTOPOTO TajibIleM KacaeTcsi omepaTop. OIHOMONIOCHBINA yKa3aTelb MOXHO NPHUMEHSTh
TOJILKO B YCTAaHOBKAaX MEPEMEHHOTO TOKa, MOCKOJIbKY TPU IMOCTOSIHHOM TOKE €ro JIaMIlOYKa He
TOPUT U NPHU HAIMYUM HampshkeHus. Brimyckarores Takue ykazatenu kak MMTH-91, MTH-110-380.

IIpu wucnonp3zoBaHMu ykazaTensimMu HampspkeHuil 1o 1000 B moxHO o0Oxomutbes 6e3

JOIMMOJTHUTCIIbHBIX DJICKTPO3AIIUTHBIX CPEACTB.

Ykazarenu aist siekTpoyctaHoBok Bbiie 1000 B, Ha3zpiBaeMmble ykaszaTeIsIMH BBICOKOIO
Hanpspokenus (YBH), 1elicTBYIOT 1o MpUHIIMITY CBEUEHHUs HEOHOBOM JIAMITBI TIPH MPOTEKAHUH Yepe3
HEE €MKOCTHOIO TOKa. DTH yKa3aTeau MPUTOJHBI JIMIIL JUIsl YCTAHOBOK IEPEMEHHOI0 TOKAa U

MPUOJIMKATh WX HAJIO TOJIBKO K OJTHOM dase.



KoncTpykiuu ykasareneil pa3inyHbl, oJHaKo Bcernqa Y BH mMeroT Tpu OCHOBHBIE YacTH:

pabouyio, COCTOSIIIYIO W3 KOHJEHCATOPHOW TPYyOKU (KOHIEHCATOpa), CUTHAIBLHOW HEOHOBOU
JaMITbl, KOHTaKTa — HAKOHEYHHKA; M30JHPYIOUIYI0 — 00ECIeUNBAIONIYI0 U30JIALHUIO OIeparopa oT
TOKOBEJYIIMX 4YacTel M IPEACTaBIAIOIYI0 €000 TpyOKy H3 H30JLUMOHHOIO Marepuaa,
PYKOSITKY, NpEeAHAa3HAYCHHYIO JUIs YIEp’KUBaHMs yKa3aTels PyKOW U sBistolieiics OOBIYHO
IIPOJIOJKEHUEM M30JIMpYrolIe yacTu. HauMeHbIne JOmMyCTUMBIE pasMephl yKa3aTelIed BBICOKOIO
HanpspkeHus ycraHossieHbl 'OCT 20493-75 B 3aBUCMMOCTH OT HAIPSKEHUST YCTaHOBKHU.

[Ipu wmcnons3zoBannu YBH HeoO0XoauMo HajeBaTh AMAJIEKTpUYECKHE mepyaTku. Kaxmpiid

pa3 nepea npuMmenenneM Y BH HeoOxonuMo mpou3BecTH ero HapyKHbIH OCMOTp, YTOOBI yOenuTcs
B OTCYTCTBHHU BHEITHUX MOBPEXKJICHUH, U MPOBEPUTH UCIPABHOCTH €TI0 JCHCTBUS MPUOIHUKCHHEM
€ro HaKOHEYHHKA K TOKOBEAYIIUM YacTsM, 3aBEIOMO HaXOIALUIUMCS MO HAPSHKEHUEM.

VYkazarenu 3ampemiaercss 3a3eMiiATh, TaK Kak OHU 0e3 3a3emMileHus 00ecreYrBaroT
JIOCTaTOYHO YETKHM CHTHald; K TOMY JK€ 3a3eMJISIOLIUN MPOBOJA MOXET, MPUKOCHYBIIUCH K
TOKOBEIYIIIUM YaCTSAM, SBUTHCS MPUUMHON HECUYACTHOTO CIIydasl.

Beimyckarorcest YBH cneayromux tumos: YBH-80M, YBH-10 (o 10 kB), YBH-90 (35-110
kB), YBHY (o 10 kB). [lepuoanyHocTs 35ieKTpudeckux ucnbsitanuii: 1 pa3 B 12 mecsiies.

2.5. IHCTpYMEHT cliecapHO-MOHTAXKHBIN C U30JIUPYIOIIUMU PYKOSTKAMHU.

HazuaucHwue WHCTPYMCHTA — BBIIIOJIHCHUC pa60T Ha TOKOBCAYHIMX YaCTAX, HAXOAAIINXCS

nox HanpspkenueM 10 1000 B. M3onupoBaHHbIe pyKOSITKH HHCTPYMEHTA JI0JKHBI ObITh JUIMHON HE
mMeHee 10 cM M HMMETh YHOPBI-YTOJIIEHUE H3OJALUM, MPENATCTBYIOIIME COCKAJIb3bIBAHUIO U
IPUKOCHOBEHHUIO PYKH pabOTaIOIIEro K HEU30JIMPOBAaHHBIM METAIUIMYECKUM YacTsM MHCTPYMEHTA;
y OTBEPTOK M30JUPYETCSI HE TOJIBKO PYKOSITKA, HO U METAJUIMUECKUN CTEp>KEHb Ha BCEH €ro JJIMHE
110 paboyvero ocTpusi.

IIpaBuna noab3zoBanus. Ilpu paboTe MHCTPYMEHTOM C H3OJUPYIOIIMMU PYKOSTKaMU Ha

TOKOBEJYIIMX YacTAX, HAXOAALIMXCS IO/ HalpspKeHUEM, pabdoTaromMi J0JKeH UMETh Ha Horax
JTURJIEKTPUYECKHUE TajolId, JUO0 CTOSTh HAa H30JMPYIOIIEH IMOJCTABKE WM JUAJIEKTPUUYECKOM
KOBpE; OH JIOJKEH OBITh B OJIEXK/E C OMYUICHHBIMU pyKaBaMu. J[MdjeKkTpuueckue nepyaTku Mpu
3TOM He TpeOyrorcs. Haxoasumecs noa HanpskeHUEM COCeIHHME TOKOBEIYIIME YacTH, K KOTOPBIM
BO3MOYXKHO CIIy4ailHO€ NMPUKOCHOBEHHUE, JOJKHBI OBITh OTpa)€Hbl M30JIMPYIOUIMMU HAKJIaJIKaMU,
AIIEKTPOKApTOHOM U T.M. PaboTa [oKHA NPOU3BOAMTHCA B MPUCYTCTBHM BTOPOrO JIMIIA.
[IepnoIMYHOCTH IIEKTPUUECKUX UCTIBITaHUM: | pa3 B 12 mecsues.

2.6. lusaeKTpudecKre nepyuaTky, rajlomu, OOThI, Callord U KOBPBI.

Cpenu cpeAcTB, 3alIMIIAIOIIMX TEPCOHAT OT TMOPaXeHHs TOKOM, Hauboiiee IIHUPOKOe

pacnpoCTpaHCHUEC HWMCIOT AWDJICKTPUYCCKUEC IIEPUYATKU, TaJIOIH, 6OTI)I, KOBpEI, a B IIOCJICOHEC



BpeMs W canmord. VX M3roTaBIMBAaIOT M3 PE3WHBI CICIHAIBHOTO COCTaBa, 00Jafaroniell BHICOKOM
IEKTPUYECKON MPOYHOCTHIO U XOPOILIEH MIACTUYHOCTBIO.

2.6.1. [mdiekTpudveckre MepyaTKu MPUMEHSIIOTCS B 3iekTpoycranoBkax no 1000 B kak

OCHOBHOE€ M30JIUPYIOIIEE CPECTBO MPpHU paboTax Moj HaIpsLKEHUEM, a B AJIEKTPOYCTAaHOBKAX BBIILIE
1000 B — xak JOMOJHUTEIBHOE AJIEKTPO3AIIUTHOE CPEACTBO MPHU padOTax ¢ MOMOIIBI0 OCHOBHBIX
M30JUPYIOIIUX AJIEKTPO3AIUTHBIX cpeAcTB (mranr, YBH, knemieit u 1.1m.). Kpome Toro, nepuatku
UCTIONIBE3YIOTCSl 0€3 TMPUMEHEHUs IPYTHX 3JIEKTPO3AMUTHBIX CPEACTB MPH OMEpaIUsX C PYyIHBIMU
MIPUBOJIAMH Pa3beIMHUTENCH, BBIKIIIOYATENCH U ApYroil anmnaparypsl Hanpsixenuem Boimie 1000 B.

[lepuaTku crienyer HajeBaTh Ha MOJIHYI0 UX INIyOMHY, HAaTAruBas pacTpy0 Ha pykaB
onexapl. HepomycTumMo 3aBepThIBaTh Kpasi MMepyaToK WM CIYCKaTh MOBEPX HUX PyKaBa OICHKIIbI.
[lepen nmpuMeHeHHEM MEPUYATOK CIIEIYET MPOBEPUTH HAIMYUE MTPOKOJIOB MYTEM CKPYYMBAHUS UX B
CTOpPOHY naJiblieB. [leproAMYHOCTD 3MEKTPUUECKUX UCIIBITAHUN: 1 pa3 B 6 MecseB.

2.6.2. JIMDJICKTpUYECKHUE TaJlolllH, 6OTBI, Calioru  IIpUMCHAIOT KaK JOINIOJHUTCIIbHBIC

AJIEKTPO3AIIUTHEIC CPEJICTBA B 3aKPBITHIX, B CYXYIO ITOTOAY U B OTKPBITHIX 3JIEKTPOYCTAHOBKAX MPHU
OTIepaIusX, BBITIOJHICMBIX C MTOMOIIBI0 OCHOBHBIX 3JICKTPO3AIMUTHBIX cpeAcTB. [Ipu 3TOM OGOTHI
MOKHO HCIOJB30BaTh B D3JIEKTPOYCTAHOBKAX JIOOOrO HANpPSDKEHHUS, a TalolM — TOJIbKO B
anekTpoycraHoBkax 10 1000 B BkiatouuTenbHO.

Kpome ToOro, AMAIEKTPUYECKHE TajJomd W OOTHI HCIOJB3YIOT B KA4eCTBE 3alUTHl OT
HAPSDKEHUS [Iara B AJICKTPOYCTAaHOBKAX JIFOOOTO HaNpsDKeHUS. [[MdIIeKTpudecKkue Tajaomy U 00ThI
HAJICBAIOT HAa OOBIYHYIO 00YBB, KOTOPAsl TOJIKHA ObITh YUCTOU U CYXOH.

B Hacrosimiee BpeMsi MPOMBIIUIEHHOCTh M3TOTaBIMBAET TAKKE TUAJICKTPUUYECKHE CArlorH,
SBIIIONINECS, KaK W JIUIJICKTPUYSCKUE TaJIONIH, JIOMOJHUTECIBHBIMHA 3JICKTPO3AMIUTHBIMA
cpenctBamMu B djekTpoycraHoBkax o 1000 B u cpenctBoM 3ammThl OT HANpsDKEHHS IIara B
AIIEKTPOYCTAHOBKAX JOOOT0 HampspDKeHHs. J[MdnekTpudeckue Traiollf BBITYCKAIOTCS KEHCKUE
(pasmepsl 2-6) u myxkckue (pasmepsl 7-14), nusnextpuueckue 60Thl (pasmepsl 10-16) u canoru
(pa3mepsl 39-47). B otinune oT OBITOBBIX OHM HE MMEIOT JIAKOBOTO MOKPHITHS. [lepuoandaHocTs
IEKTPUICCKUX HCIIBITAHUHA TUIICKTPHUECKUX Tajom — | pa3 B 12 Mecs1eB, JUAIEKTPUISCKIX 00T
— 1 pa3 B 36 mecsues.

2.6.3. JupnexTpuyeckre KOBPbI NPUMEHSIOT MPU OOCITyKUBAaHUM 3JIEKTPOOOOPYIOBaHUS B

INOMCIICHHUAX C MOBBINIEHHON OITACHOCTBIO 1 0CO00 OMACHBIX IO YCIOBUAM MMOPAXKCHUSA TOKOM. HpI/I
O9TOM IIOMCHICHHA HE AOJI?KHBI OBITh CBIPbIMH U TIBIJIbHBIMU. KOBpBI PaCCTUIIAOT Ha IIOJY IMEPE
06OPYﬂOBaHHCM B MCCTax, rAC BO3MOXHO COIPUKOCHOBCHUC C TOKOBCAYIIUMU 4YaCTIMHU,
HaxXOoJAIUMHUCH TTOA HAIIPSIPKCHUEM 10 1000 B. 1x MPUMCHSAIOT TAaKKC B MECTAX, I'’/IC IIPOU3BOAUTCH
BKIIOYCHUEC U OTKIHOYCHHEC py6I/IJ'H)HI/IKOB, paSBeHHHHTeHeﬁ, BBRIKJTIOYATENCH U APyrux onepaum‘/'l C

KOMMYTAllMOHHBIMH M IIyCKOBBIMH arnmaparaMu kak 10 1000 B tak u Biie.



B 3aBHCHMOCTH OT Ha3HAYeHUS U YCIOBHUI SKCIUTyaTallud KOBPbHI M3TOTABIMBAIOTCS JBYX
IpyMIL: TepBas — Ui paboThl MpHu Temneparype ot -15° no +40° C, BTopas — Macio0eH30CTONKHE
Ju1st padboTel mipu Temrepatype oT —50° mo +80° C u umerot pazmepsl oT 500x500 qo 800x1200 Mmm
OpU TONIKHE 6 MM. DJIEKTPUYECKUE UCHBITAHUS HE MPOBOMSAT, MPOBOIUTCS ocMOTp 1 pa3 B 6
MECSIIEB.

2.7. N30upyIoIe moJICTaBKH.

Hasnauenue mOJCTaBOK - H30JIMPOBATH YEJIOBEKAa OT IIOJII B YCTAaHOBKax JHOOOTO
HanpspkeHus. [I[pUMEHSIOT WX B MOMEMICHUSIX C MOBBIIIEHHO OMACHOCThIO U 0CO0O0 OMACHBIX I10
YCIIOBUSIM MOPAKEHUSI TOKOM.

[ToxcraBka mpencraBisieT coOOi JNEpeBSIHHBIN pelIeTYaThlii HACTUII Pa3MEpoOM HE MCEHEe
50x50 cm u BbicoTOi He MeHee 70 MM 0e€3 METALIMYECKUX JIeTalle, YKPEIJICHHbIX Ha
KOHYCc000pa3HbIX (PaphopoBbIX HIIM MIACTMACCOBBIX H30JATOpPAX, U3TOTABIMBAEMBIX CIEIUAIBHO
quist noacraBku (turn CH-6).

IloncTaBkM NPUMEHSIOT MIPU ONEPALMIX C NPEAOXPAHUTEISIMH, IIyCKOBBIMH YCTPOUCTBAMU

ANEKTPOJBUIATENICH,  MPUBOJAMHM  PAIBEAUMHUTENIEM M BBIKJIKOYATENEH B 3aKPBITHIX
3JIEKTPOYCTAHOBKAX JIIOOOr0 HANpsKEHUs, €CIM IPU 3TOM HE IOJIB3YIOTCS TUAIEKTPUYECKUMU
nepyaTkaMu. B CBIppIX M NBUIBHBIX IOMELIEHUSAX OHM 3aMEHSIOT JHUAJIEKTPUUYECKHUE KOBPBI.
[TeproaYHOCTH IEKTPUUECKUX UCTIbITaHUM: |1 pa3 B 12 Mecsues.

2.8. BpeMeHHbIE IEPEHOCHBIE 3a3EMIICHUSI.

Hasnauenwue. [Ipu paboTax B 31€KTpOyCTaHOBKaX HEOOXOAUMO CUUTATHCS C BO3MOKHOCTbBIO
CJIy4alfHOTO MOSIBJICHHS HAIPsDKEHHsI Ha OTKJIFOYEHHBIX TOKOBEIYIIMX YacTsX Ha pabodyeM MecTe.
OTO0 MOXET ObITh Kak MO IPSIMOM BUHE IMEpCOHaNa, TaK M MO ApyruMm npuuuHaMm. [losTomy npu
TakUX paboTax Hapsly ¢ MepaMu, NpeAyNpeKJarolMMH OIIMOOYHOE BKIIOYEHHE YCTaHOBKH,
JIOJDKHBI OBITH TNPHHATUIO MEphl, HCKIIOYAIOIIME MOpaKeHHe padoTarollero TOKOM B cilydae
HOSBJICHUS TI0 JIIOOOH MPUYMHE HAMPSDKEHUS] Ha OTKIIIOYEHHBIX TOKOBEIYIIUX YaCTAX, Ha KOTOPBIX
npou3BoJATcs paboThl. OCHOBHOM M Hambosee HaJleKHOW Mepoll B 3TOM ciydae SBISETCS
COEIMHEHNE HAKOPOTKO MEX1y COOOM U 3a3emiieHue BceX (pa3 OTKIOYEHHOIO yYacTKa YCTAaHOBKHU C
MIOMOUIBIO CTAIlMOHAPHBIX 3a3€MISIOIIUX Pa3bEAMHMUTENCH, a TaM, Ile UX HET — C IOMOIIBIO
CIEMAJIBHBIX NIEPEHOCHBIX 3aLUTHBIX 3a3eMJIeHUN. [Ipy nosBIeHNN HaNpsYKEHUS Ha 3a3€MJIEHHBIX
TOKOBEAYIIMX YacTsAX Bo3HUKaeT Tok K3 Mexay ¢a3zamMu M TOK 3aMbIKaHHS Ha 3€MJIIO0, KOTOPBIH
BBI3bIBA€T OBICTPOE OTKIIIOUEHUE YCTAHOBKHU PEICHHON 3alIUThl OT UCTOYHUKOB MTUTAHHUS.

Koncrpyknus. IlepeHocHOe 3a3eMileHHE — 9TO OIMH UM HECKOJIBKO COEAMHEHHBIX OTPE3KOB
HEH30JMPOBAHHOTO  MEIHOTO  MHOTOKWJIBHOTO  TPOBOJA, CHAOKEHHBIX  3@KUMaMH  JJIs

MIPUCOCIUHECHHSI K TOKOBEAYIIMM YacTsAM W 3a3eMJISIOIIEeMy yCTpoicTBy. CedeHue MPOBOIHUKOB



JIOJDKHO OBITH HE MeHee 16 MM 2 st yeranoBok Ao 1000 B u He menee 25 MM JUISl YCTAaHOBOK
BeIie 1000 B.

[lepenocHoe 3a3zemiieHue, TPUMEHSIEMOE I CHATHUS 3apsa C TOKOBEAYILIUMX 4YacTed Mpu
MIPOBEICHUHM DJICKTPUUECKUX HCIBITAHUNA 3JIEKTPOOOOPYAOBAHUS JOKHO HMMETh CEUYCHHE HE
MeHbIIe 4 MM2,

[IpaBuna monb3oBanug. Bo u3bexaHwe ommuOOK, BEAYHMIMX K HECYACTHBIM CIy4asM |

aBapusM, HAJIOKCHHUE IEPEHOCUMOTO 3a3€MJICHUS HA TOKOBEAYILUE YaCTH IPOU3BOIAT Cpa3y MOCIIe
IIPOBEPKH OTCYTCTBMSI HANpPsKEHUs Ha 3TUX yacTsaX. [Ipu 3Tom pomkeH cobnoaaTbes ciaeayroImui
nopsiok. CHavana NpUCOEIUHAIOT K 3eMJIe 3a3eMIIIOLINI MPOBOAHUK MEPEHOCHOTO 3a3eMIICHUS,
3aTeM yKas3aTeleM HaIpsDKEHUs IIPOBEPSAIOT OTCYTCTBUE HAIPSDKEHMS Ha  3a3€MIISIEMBIX
TOKOBEAYIIUX YacTAX, I[OCIE YEro 3aKUMbl 3aKOPAYMBAIOLIMX IPOBOJHUKOB IEPEHOCHOIO
3a3eMJICHUS C IIOMOIIbI0 H3OJUPYIOIIEH IUTaHTM HAKJIAAbIBAIOT HAa TOKOBEIYIIHME YacTH MU
3aKpeIUIAIOT Ha HUX O3TOM JK€ IITAaHrOM MM HENOCPEICTBEHHO pPyKaMHM B JUAJICKTPUYECKHUX
nepuatkax. B ycranoBkax 1o 1000 B mtanry MO>KHO HE NMPUMEHSTh U HAJIOXKEHUE NEPEHOCHOIO
3a3eMJICHHUS [IPOU3BOJIUTH B IUAIEKTPUUYECKUX II€PUATKAX B YKa3aHHOM MOPSJIKE.

CHsaTHE 3a3¢MJICHHI BBHITIOJHSIOT B O6paTHOM IopsaKe.

2.9. BpeMeHHbIe TIEPEHOCHBIE OTPaXKICHUSI.

Hasnauenue: 3ammra mnepcoHana, pabOTAlOMIETO B AJIEKTPOYCTAHOBKAX, OT CIy4YailHOTO
NPUKOCHOBEHUS U MPUOIMKEHUSI HAa OMACHOE PACCTOSIHUE K TOKOBEAYIIUM YacTSIM, HAXOSAIIAMCS
MO/l HAINpPSHKCHHEM; OTPaKACHHE IMPOXOJOB B IOMEIIECHUSX, B KOTOPBIX BXOJ padOTaOIUM
3arpelleH; MpeoTBpallieH!e BKIIOYEHHs aaparoB.

OrpakaeHUSMHU SIBISIIOTCS CIICIUABHBIC IIUTHI, OTPAXKICHHUS — KICTKH, W3OJUPYIOIINE
HaKJIaJIK{, H30JIUPYIONIHE KOJAKA U T.11.

2.9. BpeMeHHBIE IEPEHOCHBIE OTPAXKICHHSL.

Hasnauenue: 3ammra mepcoHana , pabOTalOLIEro B 3JEKTPOYCTAHOBKAX, OT CIy4YalHOTO
NPUKOCHOBEHUS U TPUOIMKEHUSI Ha OMACHOE PACCTOSIHUE K TOKOBEIYIIUM YacTsSM, HAXO ISIHAMCS
O]l HANpsHKEHUEM; OTPa)KIIeHHE IIPOXOJI0B B TOMEIICHHUSX, B KOTOPBIX BXOJA pabOTArOIINIM
3arpelleH; MpeoTBpallieH!e BKIIOYEHHs aaparoB.

OrpaxJIeHusIMU SIBJISIFOTCSI CHEIHAlbHbIE IIUTHI, OTPAXACHUS — KIETKH, W30JHUPYIOIINe

HAaKJIaJIK1, U30JIMPYIOIIHNEC KOJIITAKH U T.II.

2.9.1. [1IUTHI ¥ OTPaXKACHUA-KICTKHA M3TOTABIMBAIOT U3 JIepeBa WIN JIPYTUX U3OJISIIHOHHBIX
MaTepHajoB 0e3 MeTATNYeCKuX KperuieHni. CIulomHble IMUThl TpeAHa3HAYeHbl Ul OTPaXIeHUsS
paloTalouMX OT CIy4yalHOTO MNPHUOIMKEHHs K TOKOBEAYIIMM YacTsAM, HaXOISAIUMCS O]

HAMpsOKCHUEM, a peIICTYAThIC OJId OTpaXJACHHA BXOAOB B KaMEpbl, NPOXOAOB B COCCIHHUC



nomeneHus: U T.11. OrpaxaeHus-KJIeTKH KCIOJIb3YIOT IVIaBHBIM 00pa3oM IpH padoTax B Kamepax
MAaCJISTHBIX BBIKITIOUATENeH — MPH TOJIMBKE, B3STUU MPOO Macia u T.1I.

2.9.2. Uzonupyromuye HAKIAIKA — IUIACTHHBI U3 pe3uHbl (s yctanoBokK 1o 1000 B) wim

TUTeHaKca, TeKCTOMUTa U T.I. MaTepuaina (ans yctanoBok Beimie 1000 B) — mpennaznadens! st
MPeOTBpaLIeHHs] TPUOIMKEHUSI K TOKOBEIYIIUM YacTAM B TeX Cly4asX, KOTJa Helb3sl OrpaauTh
MECTO paboThl mUTamMu, B YycTaHoBkax g0 1000 B Hakimagku NOPUMEHSIOT TaKXKe IS
MPEIYIPEKICHUS OMMOOYHOTO BKITFOUCHUS PYOMIIbHUKA.

2.9.3. Wzonupyroniue KOJNAaKH H3TOTAaBIMBAIOT M3 PE3UHBI U MPUMCHAIOT B YCTaHOBKAaX

HanpspkeHueM 6-10 kB 1715 u301upoBaHusi HOKEH OJHOTOIIOCHBIX Pa3beIUHUTENCH, HAXOAAIIUXCS
B OTKJIFOUEHHOM COCTOSIHMHM, B LI€JISIX MPEIOTBPAIICHUS UX OUTMOOYHOTO BKIIFOUECHHS.

2.10. ITnakaTel ¥ 3HaKKU 0€30MaCHOCTH.

[Inakarel W 3HaKM OE30MACHOCTH MPUMEHSAIOT JUIA  3alpelieHHusl JICUCTBUS C
KOMMYTallMOHHBIMU anmapaTamMy, MPU OMIMOOYHOM BKJIIOYEHHH KOTOPBIX MOXKET OBITh IMOAAHO
HaNpsDKEHHUE Ha MECTO padoT, s MPEaynpexaeHuss 00 OMaCHOCTH MPHUOIMKEHHS K TOKOBEAYIIUM
YacTsM, HaXOJSAIIMMCS TOJ HANPSHKEHUEM ISl Pa3pellieHUs OINpPEAeNICHHBIX NEHCTBUM W T.II.
[InakaTel W 3HAKU JAENATCS HA MPENyNpexIaollue, 3alpellallue, MpeANiuchBalomue u
ykazarenbHble. [lo xapakrtepy NpUMEHEHHs IUJIaKaThl U 3HAKU MOTYT OBITh TMOCTOSIHHBIMH H
MEPEHOCHBIMHU.

[Ipeaynpexaaronmii 3HaK BBIIOJHAETCS B BUJAEC TPEYrOJIBHMKA, OKAMMIIEHHOIO KalMOH

YEpHOTO IIBETA, UMEET KENIThIM OH, Ha KOTOPOM HAHECEH 3HaK ‘“MOJHHUM YepHOro nupera. CiayKuT
JUISL TIPEAYNPEXICHUS 00 OMACHOCTH TMOPAKEHHUs JIEKTPUYECKUM TOKOM. VMeeT cMbICIoBOE

3HaueHue: “OCTopokHO! DNeKTpuUecKoe HaNpsiKeHue . 3HaK TTOCTOSIHHBIH.

[penynpexparomue muaakatel. Ciayxar A OpeaynpexacHus o0 OMacHOCTH MOPaKEHUS
AIIEKTPUYECKUM TOKOM. MIMEIOT mpsiMOyrosibHYIO opMmy, uepHbie OykBbI Ha Oenom (one. KpacHas
kaiima. Ctpenka kpacHas (I'OCT 12.4.027-76). Pazmep 280x120 mwm. I[Ipumep Tekcra: “CToi.
Hanpsoxenue”, “He Bne3ait. YOober”. [1nakatel nepeHOCHEBIE.

3anpemiaromue miakaTbl. CiayxaT 17 3alpelleHus nojauu HanpsbkeHus. KpacHble OykBbI

Ha OenoM ¢oHe, KpacHas KaiimMa niaM Oenble OykBbl Ha KpacHoM (oHe, Oenas kaiima. Pasmep
240x130 mMm. Ilpumep Ttexcra: “He Brutouars. PaGorator mogu”, “He Bkmtouars. PaGora Ha

nuHun”’. [1nakaTsl mepeHOCHbIE.

[IpeanuceiBaronue miakatel. CaykaT 1is ykazanus padbodero mecra (Paborarts 31meck) nimum
0e30MacHOro MyTH MojabeMa K paboueMy MecTy, pacloiokeHHOMY Ha BbicoTe (Bnesats 3mech).
[Tnakar kBagpatHbli 250x250 MM, Oenas kaiima, Oenblit kpyr nuamerpoM 200 MM Ha 3€JI€HOM

¢done, OykBBI UepHbIE BHYTpHU Kpyra. [ImakaTel mepeHOCHBIE.



VkazaTelIbHBIM IJIaKaT. CJ'IY)KI/IT AJIg yKa3aHus O HEAOIMYCTUMOCTH IMOAa4u HaIIPSKCHHA Ha

3a3eMJICHHBIN Y4acTOK 3JIEKTpoycTaHOBKU. Pazmep makara 240x130 MM, yepHble OYKBBI HA CHHEM
¢one “3azemneno”. Ilnakat nepeHOCHOM.

Bbi0op HEOOXOAMMBIX CpPEACTB 3alUThl PErjJaMEeHTUPYETCs MpaBUIAMHU TEXHHYECKOH
6e3onacHoctu (IITH) npu skcmyataliMu ycTaHOBOK, HOpMaMM M IpaBHJIaMU IO OXpaHe TpyAa U
JPYTMMH COOTBETCTBYIOIIMMH HOPMATUBHO-TEXHUUECKUMHU JOKYMEHTAMHM, a TAaKK€ OIPEAEISIOTCS
MECTHBIMHU yCJIOBUSMHU Ha OCHOBAHUHU TPEOOBAHHI ATHX JTOKYMEHTOB.

CpencTBo 3alUThl HEOOXOAUMO XPAaHUTh U MEPEBO3UTH B YCIOBUSX, OOCCIIEUMBAIOIIUX UX
UCIPAaBHOCTh U TMPUTOAHOCTb K YHOTPEOJIEHUIO, IO3TOMY OHH JIOJDKHBI OBITh 3alllUINEHbl OT
YBIIQKHEHUS, 3aTPA3HEHNS U MEXAHUYECKUX [TOBPEKICHUM.

[locne wu3roTroBieHHMs W B MPOLECCE HKCIUTyaTallMM CPEACTBAa 3allUThl IOJBEPraroT
UCIBITAHUSAM — OJIGKTPUYECKMM, MEXaHMYECKUM. Pe3yinpTaTel UCHBITAHUN 3aHOCATCS B
CIEIMAJIbHBIE KYpHAJIbl, HA BCE 3aLIUTHBIE CPEACTBA, MPOIICAIINE UCIIBITAHUS, JOJKEH CTaBUTBHCS
LITAMII.

OO01ue npaBuiia NOJIb30BaHUS CPEACTBAMHU 3alLIUTHI:

1. DNeKTpOo3alMTHBIMU CPENCTBAMHU CIIEAYET M0JIb30BATHCS 110 UX MPSMOMY HAa3HAYEHUIO B
JJIEKTPOYCTaHOBKAX HAIIPSHKEHUEM HE BBIILIE TOIO, HA KOTOPOE OHHU PacCCUUTaHBbI.

2. OCHOBHBIE AJIEKTPO3AIIUTHBIE CPEICTBA pacCUMTaHbl HA MPUMEHEHHE B 3aKPBITHIX
YCTaHOBKAX, B OTKPBITHIX AIEKTPOYCTAHOBKAX U HA BO3AYIIHBIX JIMHUSAX — TOJIBKO B CYXYIO IIOTOY.

3. Ilepen ynoTpebiaeHHEM CPEACTB 3aLIUThI IEPCOHAT 00s3aH MPOBEPUTh UX HUCIPABHOCTH,
OTCYTCTBUE BHEIIHUX MOBPEXICHUH, OYUCTUTh U 0OTEPETh OT MBUIN, IPOBEPUTH IO MITAMIy CPOK
rogHocTy. Henb3s moap30BaThCsl 3alIUTHBIMU CPEICTBAMU, CPOK TOJHOCTH KOTOPBIX MCTEK.

Tema 4. Texnnka 0e30MaCHOCTH NPH IKCIIYaTALIMU 3JIEKTPOYCTAHOBOK

Jlekuua 8 IIpom3BoacTtBo padoT B IJIEKTPOYCTAHOBKAX YCa0BHsA 0e30IMacHOMH
IKCIVIYATANMH IJIEKTPOYCTAHOBOK.

BrinonHenue paboT B AJNEKTPOYCTAHOBKAX TpeOyeT OMpeNeNIeHHbIX 3HaHW. YPOBEHb
TpeOyeMbIX 3HAHUU ONpeseNseTcss MPUCBOCHHON KBaIM(UKAIIMOHHOM TIpyNmol IO TEeXHUKE
6e3omacHOCTH. YeM Bbllle KBATU(PHUKALIMOHHAS IPYTINa, TeM O0Jblie TpeOOBaHUS MPEIbSIBISIOTCS K
paOOTHUKY, €ro TEOpeTHMYECKOW U  MPAaKTHUYECKOW MOJrOTOBKE. YCTaHOBJIEHO  IIATh
KBaJIM(DUKAIIMOHHBIX TPYIII MO TEXHUKE 0€30M1aCHOCTH.

Heo0OxonuMo Takke yYuThIBaTh KATETOPUIO TOMEUIEHHUS 110 3JIEKTPOOIIACHOCTH.

B oTHOLIEHNM ONACHOCTH MOPaKEHUS NIEKTPUUECKUM TOKOM Pa3InyaroT IOMEIIECHHUS:

. C TOBBIIIEHHO! ONAaCHOCTHIO;

o 0c000 OmacHEIE;

° 0e3 IOBBIIIEHHOM OIMAaCHOCTH.



[TomenieHus C MOBBIIIICHHOHW OTIACHOCTBIO XapaKTEPU3YIOTCS CIEAYIONIMMH MPU3HAKAMU:

a) TOKOMIPOBOSIINM 1MOJ;

0) moBsIlIIeHHAs TeMIieparypa (eciu temneparypa 35° C nepxkurcs 3 gaca u 6onee);

B) TOKOIIPOBOJISIIAS ITHLIB;

I') IOBBILIEHHAS BIAXXHOCTD cpelibl (Bble 75%);

1) HAIMYUE BO3MOXXHOCTH OJHOBPEMEHHOTO MPHUKOCHOBEHUSI K KOPIYyCYy OOOpYIOBaHHS U
3a3€MJICHHON METaJUIOKOHCTPYKITUH, TUOO K KOPITYCYy IPYroro mpuoopa.

Oco00 omacHele IIOMCIICHUA XapaKTCPU3YIOTCA:

. BBICOKON OTHOCHUTENIbHOM BIIaXKHOCTHIO Bo3yxa (okoso 100%);
. XUMUYECKON aKTUBHOCTBIO CPEJIbI;
. O/JIHOBPEMEHHBIM ~ HAJUYHEM JIByX [MPU3HAKOB, NPUCYIIMX TMOMEIICHUSIM C

MOBBIILIEHHON OIIACHOCTBIO.
ITomenienussiMu 0e3 MOBBIIIEHHOW CYMTAIOTCS TaKWE, B KOTOPBIX HET IEpPEUUCIIEHHBIX
(akTOpOB, XapaKTEPHbIX IS IEPBBIX JABYX KaTETOPUH.

PaboThI B IeHiCTBYIOIIUX IEKTPOYCTAHOBKAX MO MepaM 0OE30MIaCHOCTH pa30MBAIOTCS HA TPU

KaTCropum:

° BBIIIOJIHACMBIC CO CHATHUCM HAIIPSAKCHU A

° BBIIOJIHSIEMEIC 0€3 CHSITHS HAITPsKCHUA Ha TOKOBCAYIIUX YACTAX, HAXOAAIUXCA IO
HAIIPSI’KCHUECEM,

° BBIIOJIHSAEMEIE 0€3 CHSTHS HAIlpsDKCHUA  BJAAJIM  OT TOKOBCAYIIHX tlElCTeI‘/'I,

HaXOAIIMXCS O] HAMIPSKEHUEM.

PaboToif ipu CHATHM HampsKEHUs cUUTaeTcs paboTa, BHIMIOIHIEMAsT B DJIEKTPOYCTaHOBKE
(dactu ee), B KOTOPOM CO BCEX TOKOBEAYIIUX YaCTEW, B TOM UHCIE C JIMHEWHBIX M KaOeIbHBIX
BBOJIOB CHSATO HaIlpsKEHUE.

PaGotoit 6e3 cHATHUS HampsOKEHUs BOMU3M M HA TOKOBEAYIIMX YACTSIX, HAXOMASIIUXCS TOJ
HaIpsHKEHUEM, CIMTAETCs padoTa, BBITIOJIHSIEMAst HA ATUX YaCTsX.

PabGoToit 0e3 CHATHST HampsDKEHHS, BBIMOJHAEMON BIAJIM OT TOKOBEAYIIUX YaCTEeH,
HAXOJSIIUXCS TOJ HANpsHKeHHEeM, CUMTaeTcss paboTa, MpPU KOTOPOM HCKIIOYEHO CIy4aiHOe
npuOIKeHne paboTaloNMX JIoJed M HCMOJb3YeMbIX HUMH OCHACTKM W HMHCTPYMEHTa K
TOKOBEIYIIIMM YacTIM Ha OINACHOE PACCTOSHHE ¢ HE TPeOyroTCsd TEeXHUYECKHUE WIIH
OpraHU3aIMOHHBIC MEPHI [Tl IPEIOTBPAIICHHS TAKOTO TTPUOIHIKEHUS.

. Yci10BHsI TPOM3BOACTBA PadOT CO CHATHEM HANPSKEHHUSI.

[Ipen HayamomM pabOT cO CHSATHEM HANpPSDKEHUS B dJIeKTpoycTaHoBkax no 1000 B
HEOOXOAMMO  BBITIOJHUTh  OPTaHU3AIMOHHO-TEXHUUYECKHE MEPOINPHUATHS, OO0ECIeUNBAOIINE

0e30MmacHOCTh padoT.



BeImonHssS TeXHUYeCKne MEPOTIPHSITHS, HEOOXOTIMO:

° CHATLH HAIIPSPKCHUC HAa YYACTKEC, BBIACJICHHOM JJIA pa6OTBI " NPUHATH MCPBI IPOTUB
OH_II/IGO‘-IHOI‘O BKJIFOUCHHUA U CAMOBKJIFTOUYCHU A,

. BBIBECUTH MPEAYIPEAUTEIBHBIC TUIAKATHI U OTPAJUTh MECTO PalbOTHI,

. yKa3aTelieM HalpsOKEHHsI MPOBEPUTh OTCYTCTBHE HAINPSDHKCHUS B TOM MeCTe, TIe
OyIyT BECTUCH pa0OThI, U BEIBECUTH pa3peIlatoNuil TIaKaT;

. Ha OTKJIFOYCHHBIC TOKOBEIYIUE YACTH TOCJIE MPOBEPKU OTCYTCTBHUS HAIPSKCHUS
HAKJIaJ(IBAIOTCSl TIEPCHOCHBIC 3a3€MJICHHS CO BCEX CTOPOH, OTKyla MOXET OBITh IOJaHO
HaIpsHKCHUE;

. Ha pyOMJIbHHKAaX M Ha BCEX yCTPOMCTBAX, MPU IMOMOIIHM KOTOPHIX BO3MOXKHA IO/1a4a
HAIlpsOKCHUSA Ha  BJICKTPOYCTAHOBKY, OTKIIOYCHHYHO Ui MPOU3BOACTBA pa60T, BBIBCIIATH
3amnperaroniye miaakatel. CHATH MJIaKaThl UMEET MPaBO TOJIBKO JIUIO, TTOBECHUBIIEE ST IJIAKATHI,
WJIN JIAIO €r0 3aMCHSIOIIEE.

Opranu3zaloOHHbIE MEPONIPUATHS BKIIIOYAIOT B CeOsI:

. oopmiieHHE pPadOT HAPSAIOM-IOIYCKOM, PACIOpPSDKEHUEM WM TepedHeM paboT,

BBIIIOJIHACMBIX B ITOPAAKE TCKYIHeﬁ 9KCILUTyaTaluu,

. JIOITYCK K pabote;

. HAI30p BO BpeMs paboTHI;

. odopmileHHE TIEpepbIBa B paboTe, MepeBOIOB HA APyroe pabouee MeCTo, OKOHYAHHUS
paboTHI.

PaGota B 35IeKTpOyCcTaHOBKAaxX MPOM3BOAUTCS IO HapsALy, PACHOPSHKEHUIO, B IMOPSIKE
TeKyIen skcruryaTanuu. Hapsin — 3To 3amanme Ha 0e301macHoe MPOU3BOICTBO padboT, 0(hOpMIICHHOE
Ha CTeNUATBHOM OJIaHKe yCTAaHOBJICHHOH (opMmbl. [1o Hapsimy mpou3BOIATCS BCe Ha3BaHHBIC BHIIIE
paboTHI.

PacrniopspkeHne — 3TO 3alaHue Ha MPOU3BOJICTBO paloOT, OINpeNeNsioliee ee CoJepKaHue,
MECTO, BpeMsi, Mepbl 0e30MacHOCTH (eciau OHH TpeOYIOTCS) W JIHIl, KOTOPHIM IOPYYEHO €€
BBITTOJIHEHHE. PacmopsbkeHre MOKET OBITh MepesaHo HEeTOCPEACTBEHHO WM C TTOMOIINBIO CPECTB
CBSI3M C IMOCIEAYIOIIEH 3aluChl0 B ONEPAaTHBHOM JKypHaie. PacnopspkeHHe HMMeeT pa30BbIif
XapakTep, CPOK €ro JAEHCTBHUs 3aBUCUT OT NMPOJODKUTENILHOCTH pabodero THS HCHoiHuTeNns. B
MOPAIKE TeKymeﬁ OKCILTyaTalluu BBITTOJITHAOTCA pa6OTI)I, BKJIFOYCHHBIC B IICPCUYCHD, YTBep)K)IeHHBIﬁ
PYKOBOAMTENEM NPEANPUATHS (TTaBHBIM HHKEHEPOM).

JInna, orBeTcTBeHHbIE 32 0€30I1aCHOCTH padoT, MX NpaBa U 00SI3aHHOCTH.

K 3T0i KaTeropuu oTHOCSATCS:

. JIMIIO, BBIJIaBIIIEE HAPsI, OTJAIOIIEE PACTIOPSIKEHIS,

o JIOTTYCKAIOINK — OTBETCTBEHHOE JIUIIO U3 ONIEPATHBHOTO TIEPCOHANA;



. OTBETCTBEHHBII PYKOBOJIUTENb PaboT;

. POM3BOIUTENH paboT;
o HaO0II0 A0
o YJICHBI OpHUTaIbI.

[IpaBo BbIJauM HAPSAAOB U PACHIOPSKEHUM MPEACTABISETCS JIUIAM U3 AJIEKTPOTEXHUYECKOTO
NepcoHalia MpPeANPUITHI, Ha3HAYEHHBIX OTBETCTBEHHBIMH 32 AJIEKTPOXO03HUCTBO.

VkazaHHble JUIA JOJKHBI MMETh TPYIIYy IO 3JIEKTPOOE30MacHOCTH He Hmke V B
3JeKTpoycTaHoBKax HampsikeHuem Boiie 1000 B u He Huxe IV B ycTaHOBKax HanpsKeHUEM J10
1000 B.

Jlomyckaromyii  JOJDKeH WMETh TPYIINy [0 3JeKTpoOe3omacHoCTH He Huxke IV B
aJeKTpoycTaHoBKax HampsikeHueM Boiie 1000 B u ne ke 111 — B ycranoskax g0 1000 B.

OTBeTCTBEHHBI PYKOBOAMUTEND (TpU paboTax Mo Hapsy) OTBEUAeT 3a YMCIIEHHBIM COCTaB
Opurazpl, ONpeneseHHbIA U3 YCIOBUN oOecriedeHus BO3MOKHOCTH HaJ30pa 3a HEH CO CTOPOHBI
MPOU3BOUTEIS pabOT (HAOIIOJAIOIIET0), U 32 JOCTATOYHOCTh KBATH(UKAIIUH JIHII, BKIFOYCHHBIX B
coctaB Opurajpl. OTBETCTBEHHOMY PYKOBOIUTENIO 3alpellaeTcs MPUHUMATh HEMOCPEICTBEHHOE
ydacTtue B paboTe 1o HapsigaMm, KpoOMe CIy4aeB, KOTJja OH COBMEIIAeT 00S3aHHOCTH OTBETCTBEHHOTO
PYKOBOAMTENS ¥ MPOU3BOAUTENS padoT.

HasnaueHue OTBETCTBEHHOI'O PYKOBOJMTENS HEOOS3aTENBHO TPHU PabOTax, BBITOJHIEMBIX
CO CHATHEM HaIPsDKCHUS U 03 CHATHS HAIPsDKEHUS BTN OT TOKOBEAYIINX YacTel, HaX OSIIUXCS
MOJl HAmpsDKeHUEM, a Takke B anekTpoycraHoBkax a0 1000 B u pabGoTax, BBINOIHSIEMBIX I10
PacoOpsKEHHUIO.

[IpousBonutens pabor, npuHuUMas padbodee MECTO OT JIOMYCKAoIIEero, OTBEYaeT 3a
MPaBUJIILHOCTh €r0 TMOATOTOBKM M 3a TMPOBEACHHE HEOOXOIUMBIX I MPOU3BOJCTBA PaboOT Mep
0e30MacHOCTH.

HabGmionaromuii  HazHawaetrcs Uil Haa3opa 3a  paboToi  Opuragam W3 JIHI
HEIJIEKTPOTEXHUYECKOTO  TepcoHana, Jubo  1isi  Hag3opa 3a  paborod  Opurang U3
AIIEKTPOTEXHUYECKOTO [IEPCOHANIA B CiIy4ae MpoBeieHUs: padoT B 0C000 ONACHBIX YCIOBHUSX.

HaGmonaronuii KOHTpOIMpPYeT HAaTUYME YCTAaHOBIEHHBIX Ha MecTe paboThl 3a3eMIICHUM,
OTpaKJEHUH, TIIAKaTOB, 3aMMUPAIOIINX YCTPOMCTB M OTBEUaeT 3a 0€30MacHOCTh YICHOB OpHUrabl OT
MOPAKEHUS DTIEKTPUIECKUM TOKOM.

HaGmronaromemMy 3amperniaeTcsi COBMENaTh HaA30p C BBHIIOJTHEHHUEM KaKoW-TH00 paboThl U
OCTaBIIsATH Opurany 6e3 Hag3opa BO BpeMsi paboTel. Habmogaronuii Ha3HagaeTcs mpu paboTax: co

CHATUCM HANIPSAKCHUS,; 0e3 CHATUS HAITPAKCHHA HAa TOKOBCAYIIHX HYaCTAX U BOJIM3U HHX.



Ilepen nomyckoM K paboTe OTBETCTBEHHBIH pPYKOBOAMTEIb W IPOM3BOIUTENL PabOT
COBMECTHO C JIONYCKAIOLIUM IPOBEPSIOT BBIIIOJHEHUE TEXHUUYECKUX MEPONPUSITUHA IO MOATOTOBKE
pabouero Mecra.

Ilocne mpoBepku MHOATOTOBKM PabOYMX MECT M MHCTPYKTa)xa Opurazbl OTBETCTBEHHBIN
PYKOBOIUTENb pabOT pacnuchbiBaeTcs Ha OOOPOTHOM CTOpPOHE Hapsaga, 3aTeM IpOBEpseT
COOTBETCTBHUE COCTaBa OpUTajbl M KBATU(HUKAIIMH BKIIOYCHHBIX B HEE JIUII.

Hamzop Bo Bpemst paboOThI OCYIIECTBIISICTCS MPOU3BOAUTENEM PadOT MM HAOIIOJAIOIIUM.
OHM JOJDKHBI BCe BpEeMs HaXOJUThCS Ha MecTe paboThl IO BO3MOXKHOCTH Ha TOM Y4YacTKe, TJe
BBINOJIHSAETCSI HanboJiee OTBETCTBEHHas! padoTa.

IIpu mepepwiBax B paboTe Ha NPOTsHKEHUH pabodero aHA (Ha o00en, MO YCIOBUSAM
MIPOM3BOJICTBA paboT) OpUraga MOXET YAAIUThCSA ¢ paboyero mecra. Hapsin mpu 3ToM ocTtaercs y
npousBoauTens padot. Ilnakarel, 3a3eMieHNs, OrpaXkAeHUsl OCTAIOTCs Ha MecTe. Bo3Bparienue 6e3
IPOM3BOUTENS paOOT UM JIOMYCKAIOIIEr0 HE Pa3perIiaeTcs.

[locne oxoHuaHuss paboT pabouee MECTO MPUBOAUTCA B MOPSAOK, MPUHUMAETCA
OTBETCTBEHHBIM PYKOBOJUTENEM, KOTOpBIM IIOC/IE€ BbIBOJA OpuUrajapl MPOU3BOAUTENEM padoOT
pacIuchiBaeTCs B Hapsie 00 OKOHYaHUU PabOThI U CAET €ro OrepaTUBHOMY IIEpCOHAIY.

YcaoBusi NPOU3BOACTBA PA0OT 0€3 CHIATHS HANPSIAKEHUS.

[Ipu pabote B 3nekTpoycTaHoBKax HampspkeHueMm 1o 1000 B 6e3 cHsiTusl HampspKeHUs U
BOJIM3M OT HUX HEOOXOJMMO OTpaauTh pPACIOJIOKEHHBbIE BONM3M pabodero mecra Jpyrue
TOKOBEAYIIME YacTH, HaXOASILIMECH II0J HANpsHKEHHUEM, K KOTOPBIM BO3MOKHO Clly4ailHOe
NpUKOCHOBEHHE. PaboThl JOKHBI BBIMOJIHATHCS HE MEHee 4eM JBYyMs paOOTHHKAMH, MpHYEM
IIPOU3BOJUTEINb PadOT JIOJKEH UMETh IPYIITY 0 3J1eKTpobe3omacHocTH He Huxke [V, octanbHble —
He Hwke . PaGoThl NOMKHBI MPOU3BOAUTHCS C MPUMEHEHHUEM HMHCTPYMEHTA C M30JUPYIOLIUMHU
pykosiTKamMu  (pH  OTCYTCTBMM  Takoro  HMHCTPYMEHTa  HEOOXOJMMO  IOJIb30BaThCs
JUBJIEKTPUYECKUMHU TIepyaTKaMu), B JUAJIEKTPUUYECKUX TajollaX WIM CTOS Ha JAUAIEKTPUUYECKOM
koBpuke. [Ipu paboTe ¢ MpUMEHEHHEM 3JIEKTPO3AIUTHBIX CPEJICTB JOMYyCKAaeTcs MpUOIMKEHUE
YyeJloBeKa K TOKOBEAYIIMM YacTsM Ha PAacCTOSHUE, OIpenesieMoe JJIMHOM M30JUpYIOIIed JacTu
3TUX CPEJCTB.

MoJiHue3a1MTA 30AHUH H COOPYKEHU I

Monuaus mpencrtaBisieT coOOM O4YeHb CHIIBHBIM pa3ps] CKOMUBIIErocs aTMOc(hepHOTO
AIIEKTPUYECTBA, KOTOpPOE 00pa3yeTrcsi BCIEACTBUE TPEHHsI O BO3AyX KalelleK BOJASHBIX MapoB B
atMocdepe. ['po30oBble Tyud COCTOAT W3 OOJAKOB C pa3HbIMU 3HakaMu 3apsjaa. [loreHmman
aTMOC(EpPHOTO 3JIEKTPUYECTBA TPO3OBBIX Ty4 JOCTHraeT OTPOMHBIX pPa3MepoB. 3apsij MOJHUHU

COCTaBJIACT COTHHU ThICAY aMIICP, 4 HAIPSXKCHUC — CBBILIC 2 MHAJITAOHOB BOJBT.



BoznelicTBue MONMHMM Ha 3/JaHHE WM COOPY)KCHHE MOXKET TMPOSIBISATHCS B  BUJE
HEMOCPEICTBEHHOTO pa3psijia, BBI3BIBAIOIIETO MOBPESKICHUS U pa3pyIlICHUs, WIA B BHUJE SBICHUN
IIEKTPOCTATUYECKON U 3JIEKTPOMArHUTHOM MHAYKLMHU, WM B BUJE 3aHOCA BBICOKUX IOTEHIMAIOB
yepe3 MeTajuInyeckue KOoMMyHuKauuu. [IpsMoll paspsn MOJIHMM, B OTJIMYHME OT MIAPOBOTO
OJTYKIaroIIero paspsia, OTIMYAeTCs MITHOBEHHBIM AeiicTBUEeM. B Teuenue noneit cexynasl (1o 100
MKCEK) M0 KaHajly MOJIHUU npoTtekaeT Tok cuioil 200 — 500 kA pasorpeas ero no 20000° C u
BbIe. VIHAYKTUBHBIC TOKU M 3aHOCHI BBICOKHX MOTCHIIMAJIOB MOTYT BBI3BAaTh UCKPEHHE B MECTaX
CONMMKEHHS] METAJUIMYECKUX KOHCTPYKUUN U 000pyI0BaHUSI.

Cucrema MepoONpUSTHI, HaNpaBlIEeHHBIX Ha HEWUTpPaAIM3alMI0 OMACHOTO  BIUSHUSA
aTMoc(hepHOro IJIEKTPHUECTBA, 0OCCIICUUBAIONIUX O€30MaCHOCTh JIFOJICH, COXPAHHOCTh 3JaHUN U
COOpY)KEHHH, 000pyIOBaHHSA W MaTE€pPHaJIOB OT B3PbHIBOB, Pa3pylICHHH U TOXKapa, HA3bIBACTCS
MoOJIHUE3alUTONH. B 3aBucMMOCTH OT XapakTepa HEOOXOIUMBIX MEPOIPHUSTHI M0 MOJIHHUE3AIIUTE
BCE 3[IaHUS M COOPY>KEHUS Pa3ACSI0OTCSA HA TPU KaTErOPHH.

[lepBast kareropusi — HauOoJiee OIACHbIE IPOMBIIUIEHHbIE 3JaHUS U COOPYKEHUs, B
KOTOPBIX JICHCTBHE MOJHHH MOXKET TMPUBECTH HE TOJBKO K IMOXapy, HO W B3PBIBY M IOBJICYH 3a
co00i1 OomblKe pa3pylIeHHUs U YeJI0BEUECKUE JKePTBBI (CKJIaIbl CO B3PHIBOOMACHBIM HMYILIECTBOM
u T.1.). CornacHo IIpaBunam yctpoiicTBa 3nekTpoycTaHoBOK (ITYD) 3Tu 00BEKTHI OTHOCSTCS K
kiaccy B—IuB -1l

Bropas kateropust — 371aHUS M COOPY>KEHHUsI, OIIaCHbIE B OTHOIIEHUHU B3pbIBa. OIHAKO B3PbHIB
HE MOJKET TMOBJIEYh 32 COOOW 3HAUUTENbHBIC PA3PYIICHUS M UYEIOBEUECKUE KEPTBBI, MOCKOIbKY
B3pPBIBOOMIACHBIE W TOPIOYHME BEIIECTBA XPAHATCS B CIELUUAIbHOW WM METAIJTMYECKOW Tape.
Cornacno [1YD 3t 00beKThI OTHOCSATCS K Kitaccy B — la, B— 16 u B —1la, B —Ir.

Tperbst Kateropuss — Bce 3JIaHUS W COOPYXKEHHS, JUI KOTOPBIX MPSMOW yaap MOJHUU
MPEJICTaBIsIeT OMACHOCTh TOJIBKO B OTHOIIEGHWHU paspyiieHuil u moxkapoB. CormacHo IIYD stu
00BekThI oTHOCATCA K knaccy [T - 1, IT - I, IT— Ila u IT - 1HI.

HeoOxonuMocTh M CTENEHb MOJIHHE3AlIMThl O0BEKTa OMNPENENIeTCs B 3aBHCHUMOCTH OT
IPO30BOI JAEATETLHOCTH B MECTE PACIOJIOKEHUS O0BEKTa, €ro IMOoXKapo- U B3PBIBOOIACHOCTH.
Cpenssii  rpo3oBasi  JIEATENBHOCTh 3@ TOJ  ONpENeseTcss M0 KapTe  CpeIHEroJoBOU
MPOJOHKUTETFHOCTH TpPO3 B YacaX WM HAa OCHOBAaHWUU O(PHIMAIBHBIX JaHHBIX MECTHOM
METEOpPOJIOTUYECKOM CTaHIMM. Tak, cpeaHee 4YHUCIO TPO30BBIX JHEW B TOay Uil TOpPOJIOB
EBponeiickoit wactu coctaBisieT ot 5 no 39, mus Kaekaza 50 — 68. ['eorpadudieckue pailoHBI C
KOJINYECTBOM I'PO30BBIX JHEH B roay 10 10 npuHsTO cunTtaTh ciado rpo3oBeiMu, oT 10 1o 30 nuei
— rpo3oBeIMU 1 Oosiee 30 aHel — CuiIbHO rpo30BbIMU. Eciiu uncio rpo3oBsix 1HEH B rogy menee 10,
TO YCTPOHWCTBO MOJIHUE3AUIUTHl HELEeNecoo0pa3Ho, 3a HUCKIIOYEHHEM OTIENbHBIX 3JaHUd U

COOp}I)KeHI/II\/'I, B 3aBUCUMOCTH OT UX n0>1<apH0171 OITIaCHOCTHU U II€HHOCTH.
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Puc. 33. Turbl MOTHHEOTBOJIOB ¥ UX 3aIIUTHHIC 30HBI:

a) OJMHOYHBIA CTEPKHEBOH MOJIHMEOTBOJ; O) TPOCOBBIM (AHTEHHBI) MOJHHEOTBOM;, B)
JIBOMHOW CTEPKHEBOW MOJIHUEOTBOJ]

3amuTa 3MaHUW W COOPYXKEHHH OT TPSIMBIX yIapOB MOJHUHU  OCYIIECTBIISICTCS
MoJIHUEOTBOOM (puc. 33), COCTOSAMIMM W3 MOJHHUCIIPUEMHUKOB 1, BOCIPUHUMAIOIIHX
HEMOCPEJICTBEHHO Ha ceOsl pa3psii MOJIHUM, 3a3eMIISIIOIIMX YCTPOWCTB 3, CIyKaluX JUis OTBOJA
TOKa B 3€MJII0 M TOKOBOJOB 2, COCIUHSIONUINX MOJHUEIPUEMHUKH C 3a3emuurtensmu. [Ipu ymape
MOJIHUM ~ pa3pssl aTMOC(EpPHOTO IJICKTPUUYECTBA IMPOXOJUT UYEpPe3 MOJHHEOTBOI, MHHYS
3aIuIaeMoe 31aHue Wi coopykenue. Crioco0 3almThl OT MPSMBIX YIapOB MOJIHUU BBIOMPAIOT B
3aBHCHUMOCTH OT XapaKkTepa U KaTerOpPHUH 3/1aHUs WIH COOPYKEHHUSI.

3naHuss W COOPY)KEHHsI TEpBOMl KaTeropuud BbicoTOM g0 30 M 3amMIIAIOTCS
MOJIHUEOTBOJIaMH, yCTAHABIIMBAEMBIMH OTJEIBHO WJIM Ha CaMOM OOBEKTE 3alluThl, HO
M30JUPOBAaHHO OT Hero. OO0beKTHI BhIme 30 M 3alUIIAIOT HEU30JIUPOBAHHBIMA MOJTHUEOTBOIAMH,
yCTaHaBIMBaeMbIMH Ha caMoM OOBekTe. OOBEKTHl BTOPOW KAaTErOpUHU 3aAIIUINAIOT B OCHOBHOM
MOJIHUEOTBOJaMH, YCTaHABJIUBAEMBIMH HEMOCPEICTBEHHO Ha o00bekTe. B o0bekTax TpeTheit
KaTerOpHH, PACIONIOKCHHBIX B CJIIA00TPO30BBIX TeorpaduiIecKuX paiioHaX, MOYKHO OTPAHHYUTHCS
3a3eMJICHUEM METAJUTMYECKOUN KPBIIIH 3/IaHUSI, KOTOPOE CIIY)KHT MOJTHHCTIPUEMHIKOM.

Jns 3paHU M COOPYKEHUM TMEpBOM KATErOpuM MPEIyCMAaTPUBAETCA Pa3IAEIbHOE
3a3eMIIeHHE OT MEePBUYHOTO U BTOPUYHOTO MPOSIBICHUS MOJTHHUH; /Ui 00BEKTOB BTOPOI KaTeropuu
JIOTTYCKAeTCsl €IMHOE 3a3eMJICHHE.

JIyist 3ammThl OOJBIIMX ILIOMIAJCH, a TaK e JIsg OOJIbIeH HAJIe)KHOCTH 30HBI 3aIlIHTHI,
MPUMEHSIFOT MHOTOKPATHBIC CTEPYKHEBBIC MOJIHUECOTBO/IBI.

CrepxxHeBoit MONTHHEOTBOI (puC. 330) MOXKET OBITh OJWHOYHBIA — C OJHHM CTEpPKHEM,
JTBOMHON — C ABYMS OTJEIBHO CTOSIIMMH CTEpXKHSAMHU (pHC. 33B) U MHOTOKPATHBIN — C TpeMs H

0oJiee OTAEIBHO CTOSAIIMMU CTEPKHAMH, 00pa3yoIMMH OOLIYI0 30HY 3allUTHI.



TpocoBbIil MOTHUEOTBOT MOKET OBITH (puc 330) OAMHOYHBIN, COCTOSIIIIMKA U3 OJHOTO TpOca
(aHTEeHHBI), 3aKPEIUICHHOTO Ha JIBYX OINOpax, MO KaXJAO0W M3 HHUX MPOKIAJBIBAETCS TOKOOTBO/I,
MPUCOCINHEHHBIN K OTIEIbHOMY 3a3€MJIUTENII0 Y OCHOBAaHMS, W JIBOMHOM, COCTOAIIMA M3 JABYX
OJIMHOYHBIX TPOCOBBIX MOJHHEOTBOJIOB OJIMHAKOBOM BBICOTHI, PACIHOJOKEHHBIX MapaieIbHO U
JEHCTBYIONIMX COBMECTHO, 00pa3yst 0OIIYI0 30HY 3alUTHI.

MonHuenpUeMHUKHA HM3TOTABIMBAIOTCS MPEUMYIIECTBEHHO W3 CTad. [[MMHA CTEp:KHEBBIX
MostHueoTBo0B 0T 200 10 1500 MM, tutomaas ceuenus He menee 100 MM,

ToOKOOTBOIIBI M3rOTaBIMBAIOT M3 CTAJIBHON MPOBOJIOKM CEUYEHHEM He MeHee 35 MM? U3
MHOTOKUJIBHOTO TPOCA WIIH CTAJIU JTH0O0r0 TpoduiIs U MapKu.

B kadyecTBe MOJHMENPUEMHHKOB MOXHO HCIIOJIb30BATh METAJUIMYECKUE KOHCTPYKIUU
3aIUIIAEMBIX 00BEKTOB: TPYOBI, 1e(DIECKTOPHI, PEIICTKU U APYTrue KOHCTPYKIIMHU, BO3BHIIIAIOIINECS
HaJl OOBEKTOM.

30Ha 3alIUTHl OJUHOYHOTO CTEP’KHEBOTO MOJIHUEOTBOAA BhicoToM H < 60 M mpencrasisier
coboit konyc (puc 33a). OcHoBaHHMEM KOHyCa WJIM TPAaHUIIEW 30HBI 3alIMTHl HA YPOBHE 3€MIIH
SIBIIIETCSL OKPYXKHOCTB paamycoM r = 1,5 H. 3ammrHas 30Ha MpeacTaBiseT co00i KOHYC BBICOTOH h
=0,8 H.

MonHue3anmre no/ieKaT OMOpbl BO3AYIIHBIX JTUHUIN CBSA3H, PaAHOTPAHCISIIUOHHBIX ceTeil
U aHTCHHO—MAUTOBBIC COOPYXKECHHS, COCTOSIIUE M3 aHTCHHBIX OINOp, aHTCHH, (QUICPHBIX JTHHHMA,
BKJIFOYAsi BBOJIbI UX B TEXHUYECKHUE 3/1aHUS.

Jljis 3a1uThl OMOpP BO3AYIIHBIX JIMHUM CBSI3U M PAIMOTPAHCISIIIMOHHBIX CETeH OT yJIapoB
MOJIHMI HMCHOJIB3YIOTCSl CTEPKHEBBIE MOJIHUEOTBOJbI, YCTAHOBJICHHBIE HAa BCEX OTBETCTBEHHBIX
oropax BO3YIIHOM JIMHUH M HA YYaCTKaX MEPEeCeUeHHUs: C BHICOKOBOJIBTHBIMH JIMHUSIMHU.

BBoabl pagroTpaHCISIIMOHHBIX JTUHUN U BBOJIBI aHTEHH B 37[aHUE, /IS 3AIIUTHI alllapaTypbl
OT TEpEHAIsHKEHHUH, BO3HUKAIONIMX TMOJ BIHUSHUEM pa3psAIOoB MOIHUHN, Takke 00O0pYyIyrHOTCS
MoOJIHUE3aUTON. JINis 3aIuThl anmapaTypbl U YCTAHOBOK OT MEPEHANPSKEHWH B BO3AYIIHBIX
JUHUSAX, BO3HHUKAIOIIMX TPH TPO30BBIX pa3psiax, Ha JMHUAX YCTAaHABIMBAIOTCS HCKPOBEHIE,
ra30HAIOJTHEHHBIEC UM BEHTWJIBHBIE PA3PSAHUKU. 3a30Pbl HCKPOBBIX Pa3PSIHUKOB PETYIUPYIOTCS B
COOTBETCTBUM C JEHUCTBYIOIIMMH MpPaBWIAMH TEXHMUECKOW »dkcrutyatauuu. [IpoBepka u
pEryanupoBKa 3a30pOB MPOU3BOAMUTCS BECHOM B Havajie rpO30BOr0 MEPHO/A, MTOCIIE KaXA0W IPO3bl U
MOCJI€ KaXKJI0TO MOSBJICHUS TIOCTOPOHHETO HAMPSDKEHUS HA MMPOBOIAX JIMHHH.

MonHue3anmra aHTEHHO-MAYTOBBIX  COOPY)KEHHH OT TPSIMBIX  yJIapOB  MOJHUU
OCYIIECTBIISIETCS 3a3€MJICHHEM aHTEHHBIX OMNOp U AaHTeHHO-QUAEPHBIX YCTpoicTB. Ecmm
TEXHOJIOTHSI pabOThl aHTEHHO-(DUIEPHBIX YCTPOMCTB HE JNOMYCKAeT UX 3a3eMIJICHHS, HEOOXOIUMO

napauiCJibHO BBOAY AHTCHHBI H (bwlepa AHTCHHBI B TCXHUYCCKOC 3AaHUC paauoOCTaHIIUN



YCTQHOBUTH TPO30PA3PSAIHMK, HE BIUAIONIMA Ha padoTy mnepegaTiuka M aTeHHO-(UICPHBIX
YCTPOMCTB.

MoHHE3alUTHOMY 3a3€MJICHUIO TOUICKHUT KaKJash METaITMUecKas M Kene300eToHHas
aHTEHHas Olopa HE3aBUCHUMO OT HX KOJHMYECTBA, & TaKXKe OTTSDKKM MeTaJUIMYecKuX Maur. J{is
BbIDABHMBAHUS BO3HUKAIOIIMX IMPU YAApe MOJHHUM BBICOKMX IOTEHIMAJIOB MOJIHUE3AILUTHBIN
3a3€MJIUTENb  ONOPbl  JOJDKEH HMEThb  JJIEKTPUYECKOE  COEAMHEHME C  3a3eMJIMTENIEM
AJIEKTPOYCTAHOBOK TEXHUUYECKOT'O 3JaHUSI.

Jl1st MOJTHHME3aUThI KaOeJIbHBIX JIMHUM CBA3U NPUMEHSIOTCS CIEAYIOLINE MEPHI:

- 3aLIUTa C IOMOUIbIO MOI3EMHBIX IPOBOJIOB;

- 3aIlMTa C IOMOIBIO BO3IYILIHBIX IIPOBO/IOB;

- NCTIOJIH30BAHUE TPO3OCTOMKUX Kabemneil.

Jns 3amuThel KaOenst OT yAapa MOJIHMEH B 3emile NapajyielIbHO €My IMPOKJIAIbIBAIOTCS
3alUTHBIE IPOBOJA (TPOCCHI) HA TIyOMHE, paBHOM MOJOBMHE TTIyOMHBI MPOKIJIAAKK Kalens, HO He
menee 0,4 M.

3aHII/ITa Kabemsa ¢ IMOMOIIIBIO BO3AYIIHBLIX ITPOBOAOB IMPOU3BOAWTCA IMOJABCHIMBAHHUECM Ha
KPIOKaxX JIEpPEeBSHHBIX ONOp JBYX CTaJbHBIX INPOBOAOB. Bo3nymiHas JMHHUSA CTPOUTHCS BJOJb
3alMIaeMoro kalens Ha paccTossHUM 2 — 3 M oT ocu TpaHued. [IpoBojga 3amuTHON JUHUK
3azemJyisitoTes uepes 120 — 300 m.

Oxa3zaHue nepBoii noMouu

IlepByto (10BpaueOHYI0) OMOIb YEIOBEKY, HOPAKEHHOMY JIEKTPHUUECKUM TOKOM, JIOJKEH
YMETh OKa3blBaTh KaXIbli paboTarouuil B 3yeKkTpoycraHoBKax. [locTpanaBimii B GOIBIIMHCTBE
CIIy4aeB HE MOXKET CAMOCTOSATEIbHO OCBOOOAMTHCS OT BO3AEHCTBMS TOKA M3-3a HEMPOU3BOJIHHOIO
CYZIOPOKHOTO COKPAILEHUS! MBI PYK, CKUMAIOUIMX IPOBOJ, MOPAKEHUS HEPBHOM CHUCTEMBI,
TSOKEJIOW MEXaHHYeCKOM TpaBMbl WJIM TMOTepu co3HaHus. [loaTomy, mpexkie Bcero, HeOOX0IUMO
OBICTPO U OCTOPOXKHO, C T€M YTOOBl CaMOMy HE IIONACTh MO HaNpsKeHHe, OCBOOOIUTH
MOCTPa/IaBILIEro OT BO3AEeMCTBUS TOKa. Jlyulle BCero OTKIIOUUTH 3JIEKTPOYCTAHOBKY OMKalIIuM
BBIKJIIOYATEJIEM WJIM IIyTeM BBIBEPTHIBaHUS IMpenoxpaHutened (mpoOok). B ycraHoBkax
HanpspkeHueM a0 1000 B MoXHO pasopBaTh Lienb TOKa, NEpPEpe3aB MPOBOJ HMHCTPYMEHTOM C
U30JIUPYIOIMMHU PYKOSITKaMHU (KyCayKH, MaccaTWkH, HOX U Jp.). IIpu ucnonp3oBaHuu Tomopa
nepepyoaTh TMPOBOAA HAAO IO OJHOMY, YTOOBI HE BBI3BATH KOPOTKOE 3aMBIKAHHE MEXKTY
MIPOBOJAMH.

Bo3aymiHyro TMHUIO 3JeKTporiepeaud MOKHO OTKJIIOUNTh, 3aMKHYB €€ HaOpachIBaHUEM Ha
BTOPYIO WJIHM TpPEeThI0 a3y 3a3eMJIEHHOro rojoro mnpoBoja. KacaTbcs 3TOro mpoBoja Imocie
COIIPUKOCHOBEHUA €TI0 C IMPpOBOAAMU BOSHymHOfI JIMHAU Henb3s. YToObI He momacThb 1101 H1aroBo¢€

HaNpsDKEHUE, HEeb3sl MPUOIMKAThCS K 3a3€MIIUTENIO IIPOBO/Ia Ha paccTosHue onmxke 10 M.



B cayuae, Kkorma mocTpamaBIIMii  HAXOAMTCS HAa BBICOTE, TIOCIE OTKJIIOYCHUS
AJIEKTPOYCTAHOBKU €My yrpoxkaer majaeHue. HeoOXoaumo MpUHSATH MEphI, MPeayNpekIaonine
MaJieHue WM BO3MOXKHBIC YIIMOBI MOCTPAJABIIEr0: HATSHYTh OPE3CHT WM JPYryl0 TKaHb, Ha
KOTOPYIO TIPUHATH MAJArOIIEr0 C BBICOTHI 4enoBeka. Kpome TOro, Ha MeCTO MpeaIoaaraeMoro
MaJIeHUS MOYKHO TOIOKHUTh MATKAM MaTepual.

[Ipyn OTKIIOYEHHH YCTAHOBKH MOXET IMOTAaCHYTh JJICKTPUYECKUN CBET, MOATOMY HAaJI0
BKIIIOUUTH aBAPUITHOE OCBEIICHUE WM 3a)Ke4b (JOHAPH, CBEUY U T.I. ECIIM HEBO3MOXKHO OTKIIIOUYUTH
YCTAaHOBKY [UUII OCBOOOKJEHHS TIOCTPAJABIIETO OT BO3JCHCTBUSA DJIEKTPUUYECKOTO TOKa,
HEO0OXOMMO OTJCIHTh €r0 OT TOKOBEIYIIHMX yacTel. B yctaHoBKkax ¢ HampsbkeHueM 10 1000 B most
ATOr0 MCHOJIB3YIOT JIFOOOW HEMPOBOASIIMM TOK MPEIMET, HAPUMEpP, MOXKHO BCTaTh Ha CBEPTOK
CyXOi OACKIbI, WM OO0MOTaTh MmapdoM pPyKy, U, B3SB IMOCTPAJABIICTO 3a CYXYIO OJICKIY,
OTTalIUTh €ro OT TOKOBEAYIIMX uyacTei. Jlydie, KOHEYHO, HCIOJIB30BaTh JUIIEKTPUUYECKUE
CpeICTBa 3aIlIUTHI (MepuaTKu, OOTHI, KOBPUKH). B ciiydae, Korja nmocTpagaBIIMi CyIOPOKHO CKajl
OJIMH U3 TIPOBOJIOB, MOKHO Pa30pBaTh AIEKTPUUECKYIO IIEMb Yepe3 MOCTPaAIaBIIETo, OTICTUB €ro He
OT MPOBOJA, a OT 3a3€MJICHHBIX uacTed. J[Ji1 3TOro Hamo MOACYHYTh TOJ HEro CyXyIO JOCKY,
daHepy WK OTTAHYTh HOTH OT 3€MJIU IIPU MTOMOIIN CYXOH BEPEBKHU.

IToce ocBOOOKIEHHUS TTOCTPAIABIIETO OT BO3JACHCTBUSI AJEKTPUUSCKOTO TOKAa HEOOXOIUMO
HEME/JICHHO MPUCTYIUThH K OKA3aHHUIO MYy IIEPBOM MOMOIIHM. Mepbl 0 OKa3aHUIO MTOMOIIU 3aBUCST
OT CTENEHH TOPAXEHUS M COCTOSHUA IMocTpanasmiero. [lns omnpeneneHuss COCTOSHUS
MOCTPA/ABILIEr0 €ro CcleAyeT YJIOXKHUTh Ha CHOUHY M MPOBEPUTH JbIXaHWE, HAIM4YUE IYJIbCa,
MOCMOTPETh, Y3KHE WU HIMPOKUE y HEro 3pauku ria3. [Ipu HapymieHuu IbIXaHus HaOJI0Aal0TCs
HEPUTMHUYHBIE TOJABEMBbl TPYIHOW KJIETKA WM pEeAKHe, Kak Obl XBaTalollMe BO3JYyX BIOXU
(IpIXaTenbHbIE JIBM)KEHUS TPYJHOM KIIETKHM Ha Tja3 BooOIIe MOryT ObIThb He BUAHBI). [Ipu 3TOM
KpOBb B JIETKUX HEIOCTATOYHO HACBIIIAETCS KHCIOPOJAOM, B pE3yJbTaTe€ HACTYNAET KUCIOPOIHOE
rojioflaHue TKaHEW U OpraHoB nocrtpaaasuiero. Haimuuue mynbca NpoBeEpsIIOT MO JIy4€BOW apTepUU
(mpuMEpHO y OCHOBaHUS OOJBILIOTO Majblia) UIM COHHOW apTepuu Ha mee. OTCYTCTBUE Myibca
CBUJIETEJILCTBYET O MpeKpalieHun padoTsl cepana. O pe3koM yXYAIIeHUH KPOBOOOpAIIEeHUsI MO3Ta
MOXXHO CYIUTh IO pacUIMpeHHOMY 3pauky. Bce onepamum 1o ONpeneseHut0 COCTOSHHUS
MOCTPA/IaBIIEro JOKHEI ObITh Mpou3BeAeHbI B TeueHue 15 — 20 c.

Ecnm mocTtpanaBmmii HaXOIUTCS B CO3HAHWUM, HO JI0 ATOTO ObUT B OOMOpOKE, €r0 CIeayeT
YIIOXKUTh B YI00HOE TOJIOKEHHE Ha TOJCTUIIKY M HAKPBITh CyXoW oaexmoi. Hamo HememieHHO
BBI3BaTh Bpaua, a 0 €ro Npuxojia 00eCeunTh MOCTPaIaBlIeMy MOJIHBIN MMOKOM, HaOI01as 3a ero
JIBIXaHUEM M MylbcoM. Henb3st pa3perats mocTpaaBiieMy MOJHUMATLCS U TeM 0oJiee IPOA0IKATh
paboTy, dake eciMm OH YYBCTBYeT ceOsl XOpOIlo, TakK KaK OTpPUIATEIbHOE BO3/ICHCTBUE

AIIEKTPUYECKOTO TOKA MOXET TpPOSBUTBCA He cpa3dy. ToibKko Bpad pemaer BOMpPOC O



HE0OXOMMOCTH MOMOUIM U JanbHeleM JiedeHuu. [Ipu HeBO3MOXKHOCTH OBICTPO BBI3BAaTh Bpaua,
MOCTPAJIABILET0 CPOUYHO TPAHCIIOPTUPYIOT B JieueOHOE yUpekIeHHEe Ha HOCHIIKAX WM UMEIOIIEMCS
CpPEACTBE TIePEABHKEHHS.

B ciyuae, xorja nmoctpajaBiinii HAXOIUTCS B OECCO3HATEIHLHOM COCTOSIHUU, HO JIBIXaHUE U
MyJbC YCTONYMBBI, €0 HAJ0 YJIOKUTh Ha MOJCTUIIKY, PACCTETHYTh CTECHSIOLIYIO AbIXaHUE OJEXKY
U T105IC, 00ECTIeYUTh MPUTOK CBEKETO BO3JlyXa M MOCTapaThCs MPUBECTU B co3HaHue. Jlo mpuxona
Bpaya cjeIyeT HENpephlBHO HAOJIOJATh 332 COCTOSHUEM IMocTpanasiiero. Eciam mocTpagaBinit
JBILIIUT PEAKO U CYIOPOKHO, eMy HEOOXOIMMO JeJIaTh UCKYCCTBEHHOE JIbIXaHUE.

[Ipu oTCYTCTBUU MPU3HAKOB )KU3HH, T.€. KOTJa Y MOCTPAJABIIETr0 HE HAOII0AaeTCs AbIXaHHe
U IyJIbC, OOJIEBBIE Pa3IpasKeHHsI HE BHI3BIBAIOT PEAKIMH, 3pauyKH TJ1a3 PACIIUPEHbI U HE pearupyroT
Ha CBET, HENb3s CUUTATh €0 YMEPIIUM, a HaJ0 HEMEJICHHO MPUCTYIUTh K €r0 OKUBJICHHUIO, T.C.
HCKYCCTBEHHOMY JIBIXaHHIO M Maccaxy cepiaua. CBoeBpeMEHHOE U MPaBUIbHOE OKa3aHUE MEepBOU
MEAMIIMHCKOW TOMOIIM YEJIIOBEKY B COCTOSIHMHM KJIMHHUYECKOW CMEPTH, KaK MPaBUJIO, MPUBOJUT K
oxxuBienuto. [lombiTkn oxuBineHus 6osnee 3(peKTUBHBI, €cam C MOMEHTa OCTAaHOBKH CepAala
nponuio He 6onee 1 — 2 muH. JloBpaueOHas TOMOIIB JJOJKHA OKa3bIBATHCS HEMPEPBIBHO, JaXKE €CIIN
BpeMms ucuucisiercs yacamu. [1opakeHHOTo 3JeKTPUYECKUM TOKOM MOYKHO CUUTATh MEPTBBIM JIUIIh
IpY HAJIMYMM BUAMMBIX BHEIIHUX MOBPEXIEHUN (pazapolbieHue yeperna, oOropaHue BCEro Tela).
3aKIII0YeHNEe O CMEPTH UMEET MPABO JIaTh TOJBKO Bpad.

HckycecTBeHHoe bIxaHue. Llenb WMCKYCCTBEHHOTO [JIbIXaHHS — HACBITUTh KPOBb
MOCTPA/IaBIIErO KUCIOPOJOM U YIAIUTh M3 HEE YIJIEKUCIHbIi ra3. M3 Bcex M3BECTHBIX CIIOCOOOB
HCKYCCTBEHHOT'O JIbIXaHusl Haubosee 3¢dexTruBeH cnocod “n3o pra B por” uiM “u3o pra B HoC . OH
IPOCT W 3aKII0YAaeTCs B TOM, YTO OKA3bIBAIOIIMK TOMOIIL BAYBACT BO3IyX M3 CBOUX JIETKHX B
JIETKME TOCTpa/iaBlIero yepes ero poT win Hoc. O0beM BAYBAeMOT0 € KaKJbIM BJOXOM BO3/yXa
(1000 — 1500 mur) BroJIHE TOCTATOYEH JJIsl 00ECIICUeHHs HCKYCCTBEHHOTO JbIXaHus. [locTymieHue
BO3/yXa B JIETKHE BU3YaJbHO KOHTPOJIUPYETCS MO PACHIMPEHHIO TPYAHOM KJIETKH MOCIE KaXKA0Tro
BIyBaHUS BO3JyXa M IOCIEAYIONIEMY €€ CHaJCHUI0 TPU NPEKpalleHNH BIyBaHUS U B Pe3ylbTaTe
MACCMBHOTO BBIJIOXA. DTOT CIMOCOO MEHEe YTOMHUTEJIEH MO CPAaBHEHHUIO C JIPYTMMHU CIOCOOaMU
UCKYCCTBEHHOI'O JIbIXaHUs, HO HETUTMEHHYEH, [MO3TOMY BJAYBaTh BO3JyX CIIEAYEeT yepe3 Mapilio,
HOCOBOM IIJIATOK U T.II.

[Ipexne YeM TPUCTYNUTh K HWCKYCCTBEHHOMY [IBIXaHHWIO, OYHINAIOT POT H HOC
MOCTPA/IABILEro OT CIIOHBI, CIIM3H, 3€MJIHM, OCBOOOXK/IAIOT MOCTPAJABUIET0 OT CTECHSIONIEH 01K IbI
(pa3Bs3bIBAIOT TAJICTYK, PACCTETUBAIOT BOPOT U MOSAC M T.J.), YKJIAABIBAIOT €r0 CIHHOM BHU3 Ha
TOPU30HTANIBHYIO JKECTKYIO TOBEPXHOCTb, IOMECTHUB IMOJ1 IJICYaMH BAaIMK U3 OACKAbI WIH JAPYrOro
Marepuana. [lociae 53TOro OkaspIBarOIMK IOMOIIb CTAaHOBHUTCS HAa KOJIEHH Y W3rOJIOBbS

MMOoCTpaaaBIICTO M 3allPpOKUJABIBACT €ro rojJIoBy Hasaa Tak, YTOOBI HO}160p0}10K HaxXOoJUJICA BBCPXY.



[Ipu 5TOM $3BIK OTXOAMT OT BXOJa B TOPTaHb W BO3JyX CBOOOJHO MPOTEKAEeT B JIETKHE, YTO
ABJIIETCS OCHOBHBIM YCJIOBUEM YCIIEIIHOI'O ITPOBEAEHMS UCKYCCTBEHHOTO JIbIXaHU.

Ecnu genrocTu mocTpagaBIIero INIOTHO CKaThl, YKAa3aTEIbHBIMU MajbllaMyi OepyT 3a yribl
HUOKHEH YeNIOCTH U, YIUPasCh OOJBUIMMH MajJbllaMH B BEPXHIOIO YENIOCTb, BBIIBUTAIOT HIHKHIOKO
BIIepe/l. YAepkKuBasi €€ B TaKOM IIOJOKEHUH, OTTATMBAIOT MOJO0OPOJOK M PACKPBIBAIOT POT
noctpaaasuero. OgHOM pyKo#l Jepxa IrojoBYy MOCTPAJABLIEr0 B 3alPOKMHYTOM IIOJIOKEHUH, a
JIpYroH, 3a)KaB €ro HOC UJIM POT, HAYMHAIOT UCKYCCTBEHHOE JIbIXaHUE.

Oxka3bIBaloNInii TOMOIIIb AENAeT MIYOOKHM BIOX M C CHJION BAYBaeT BO3IYyX B POT MU HOC
MOCTPa/IaBILIEro. 3aTeM OH OTKHJIbIBAeTCs Ha3al, 0OCBOOOXAast pOT (HOC) MOCTPAJaBIIEro, U AETaeT
HOBBII BJIOX JUIsl OYEPEAHOI0O BlyBaHMs. B 3TO Bpemst rpy/iHas KJIeTKa 0CTpaiaBLIEro OlycKaeTcs,
IIPOUCXOJUT AaCCUBHBIN BbIIOX. ECIM IpU MacCHBHOM BbIIOXE TPy/JHAs KJIETKA CIIaJacT Majlo, pOT
Ha 3TO BpeMs IPHUOTKPHIBAIOT.

B Munyty crnenyer aenate 10 — 12 BayBanwmii. [Ipu mosiBieHu# y nmocTpaaaBuiero ciaboro
CaMOCTOSITEJIbHOTO JIbIXaHUSl BO3JyX BJAYBAalOT B MOMEHT Bjoxa. CKycCTBEHHOE JbIXaHue
IPOBOJST JI0 T€X MOP, IOKa HE BOCCTAHOBUTCSL COOCTBEHHOE INTyOOKOE, pUTMUYHOE JIbIXaHUE.

CylecTBYIOT CHelHadbHble MOPTATUBHBIC ammapaThl ISl MPOBEIEHUS HCKYCCTBEHHOTO
neixaHusi, Hampumep ammapat PITA-1  (“rapmomika”). Macky anmapara, COEAHHEHHYIO
ropupoBaHHON TPYOKOW C “TapMOIIKOH”, TUIOTHO HAKJIAIBIBAIOT HA JIUIO IOCTPAJABIIETO U
HarHeTarT BO3AyX B jerkue. OObeM HarHeTaeMoro BO3/yxa YCTaHABIIMBAIOT 3apaHee C MOMOILBIO
orpannuutens. [I[puMeHenne Takux amnmapaToB BecbMa 3G (HEeKTUBHO.

Maccax cepauma. [lpu oTCyTCTBMM Yy MOCTpaJaBIIEro IMynbca ISl BOCCTAHOBJIEHUS
KpOBOOOpAIIEHUSI B OpraHU3Me HEOOXOIMMO MPOBOJIUTH HEMPSIMOU (HApy>KHBIN) MacCaX Cep.la.
Maccax npoBOJAAT IyTEM PUTMHUYHOTO HA/JaBIMBAaHUS Ha TPYAHYIO KJIETKy mocrtpanasiiero. [Tpu
TOM CEpJALIE COKUMAETCS MEXIY T'PYAMHOM M MO3BOHOYHUKOM M BBITAIKMBAET KPOBb U3 CBOMX
nosnocted. [locne mpekpamieHus HaJaBIWMBAaHMS TPyAHAs KIETKa U CEpALE PacHpsIMISIIOTCA, U
ceple 3aloJIHAETCs KpOBBIO, MOCTynaromed u3 BeH. HanaBnuBas Ha TIpyAHYH KIETKy ¢
OTpEe/IeNIEHHON YacTOTON, MOXHO OOECHEeYHUTh JOCTAaTOYHOE KpOBOOOpallleHHe B OpraHu3Me B
TEUEHUE BCETO BPEMEHH, MOKa MPOJOJIKAETCS MacCax cep/ua.

Jleknus 9. DJIeKTPOYCTAHOBKH BO B3PBIBOONACHBIX 30HAaX. JJIEKTPOOOOPYI0OBaHHE B
MO’KapPOONACHBIX 30HAX

DJIeKTPOYCTAHOBKH BO B3PBHIBOOIIACHBIX 30HAX
B3pbIB - ObicTpoe TmpeoOpa3oBaHKME BemlecTBa (B3PHIBHOE TOPEHHE), COMPOBOKAAOIICECS

BBIJICJICHHEM SHEPTUHU U 00pa30BaHUEM C)KATHIX Ta30B, CIIOCOOHBIX MPOU3BOIUTH PadoTy.
Benbimka - ObicTpoe cropaHue TOprOYeld CMecH, HE COIMpOBOXKJarolieecs 00pa3oBaHUEM

CXXAaThbIX T'a30B.



B3pbiBoonacHasi 30Ha - IIOMEIIEHUE WIM OIPAaHUMYEHHOE MPOCTPAHCTBO B IOMEIIEHUU WIH Y
Hapy>KHOW YCTaHOBKH, B KOTOPOM HMEETCS WM MOXET 00pa3oBaThCsi B3pPHIBOOMACHAs CMECh B
o0beMe, TpeOyromeM CHEeHaIbHBIX MEp 3aIIUTHl MPU KOHCTPYUPOBAHUH IJIEKTPOOOOPYI0BAHUS,
€ro MOHTaX€E U HKCIUTyaTal1H.

B3peiBoonacHble 30HBI B 3aBUCHUMOCTH OT 4YacTOTbl M IPOJOKUTENBHOCTH IPUCYTCTBUS
B3PBIBOONACHOM Ia30BOM CMECH MOAPA3IEIAIOTCA Ha TPU KJlacca.

3ona kiacca 0 - 30Ha, B KOTOpO# B3pbIBOOIIACHAs I'a30Basi CMECh IPUCYTCTBYET IOCTOSIHHO UJIU
B TEUCHHE AJIUTEILHOIO BPEMEHH.

3oHa ki1acca 1 - 30Ha, B KOTOPOM CYIIECTBYET BEPOSITHOCTb MPUCYTCTBHS B3pPBIBOOIIACHOM
ra3oBOil CMeCH B HOPMAJIbHBIX YCJIOBUAX SKCILTyaTalluH.

3oHa KJacca 2 - 30Ha, B KOTOPOI MaJIOBEPOSTHO MPUCYTCTBHE B3PBIBOOIIACHOM ra30BOW CMECH B
HOPMAaJIbHBIX YCJIOBHUSIX 3KCILUIyaTallud, a €CJIM OHA BO3HHUKACT, TO PEIKO M CYIIECTBYET OYEHb

HCIIPOAOJDKHUTCIIbHOC BPCM:I.
Ilpumedvanue YacroTy BO3HUKHOBEHHUS M [UIMTEIBHOCTb IIPUCYTCTBHUS B3PBIBOOIIACHOM Ta30BOH CMeCH
JIOITyCKAeTCs ONpeAeATh Mo MIpaBUiIaM (HOpMaM) COOTBETCTBYIOIIUX OTPAciIel IPOMBIIIICHHOCTH

ITomemenne - MpoCTpaHCTBO, OTPAHUYEHHOE CO BCEX CTOPOH OTPaKJAIOLUIMMKU KOHCTPYKIIUSAMMU:
CTeHaMH (B TOM YHCJI€ C OKHAMH U JBEPSIMH) C IOKPHITUEM (TIEPEKPHITUEM) U TTOJIOM.

Hapy:xHasi ycTaHOBKA - yCTaHOBKa, PacIoJIOKEHHAsi BHE TMOMEIIECHUS (CHApYXHu) OTKPHITO,
1100 1MoJ1 HaBecoM, JIM0O 3a CEeTYATHIMK UM PEeLEeTUYATBIMU OIPaKJAOIUMHU KOHCTPYKLMSIMH.

B3pbiBoonacHas rasoBasi CMeCh - CMEChb TOPIOYMX Ta30B MM IApOB C BO3AYXOM IIpU
HOPMaJIbHBIX aTMOC(HEPHBIX YCIOBHSIX, TOPEHUE KOTOPOM pacmpoCTpaHseTcs Ha Becb O0BEM
HECrOpeBIIEH CMECH.

["oproune ra3pl OTHOCATCS K B3pBIBOONIACHBIM IPH JIF000i TemnepaType OKpy Karoliel cpebl.

B3pbiBoonacHasi NbLIEBO3AYIIHASI cMech (00aKo B3phIBYATOM MBUIN) - CMECH C BO3yXOM IpHU
HOPMaJIbHBIX aTMOC(HEPHBIX YCIOBMSX BOCIUIAMEHSIOIIMXCS BEUIECTB B BUJE NBUIM WJIM BOJIOKOH,
TOPEHHE KOTOPOU pacIpoCTpaHsAETCs 110 BCEH HEBOCIINIAMEHEHHON CMECH.

["oproune NbuIb ¥ BOJIOKHA OTHOCATCA K B3PBIBOOIACHBIM, €CIIM UX HWKHUN KOHIEHTPALMOHHBIN
npezien BOCIUIAMEHEHMs He MpeBbIaeT 65 r/m 3,

['oprovast KUAKOCTb - JKHUJIKOCTh, CIIOCOOHAs CaMOCTOSITEIbHO TOpPETh TOCie YAaJeHUs
VMCTOYHMKA 32)KATAHUS U UMEIOIas TEMIEpaTypy BenblkH Boime 61 °C.

I'oproune KMIAKOCTH OTHOCSATCS K IOYKapOOIACHBIM; HarpeThle B YCIOBHUAX NPOU3BOJACTBA JI0
TEMIIEPATYPHI BCIBIIIKU U BBILIE - K B3PHIBOOIIACHBIM.

JlerkoBociuiameHsiromiasicsi  kKuakoctb (manee - JIBXK) - kmakocte, cmocoOHas
CaMOCTOSITENIbHO TOpEeTh MOCJie YyAaJeHUs MCTOYHMKA 3aKUraHWs U UMeElouas TeMIeparypy

BCHBIIIKA He BoIe 61 °C.



Temmeparypa BOCIUIAaMEHEHHMS - TEMIEpaTypa TOPIOYEro BEIIECTBA, NPH KOTOPOM OHO
BBIJIEIISACT TOPIOYME Napbl WM Tra3bl ¢ TAKOM CKOPOCTBIO, YTO IIOCIE€ HMX BOCIUIAMEHEHHS OT
VMCTOYHUKA 3KUTAHUSI BO3HUKAET YCTOMYMBOE TOPEHHE.

TeMmeparypa caMoOBOCIIAMEHEHHMSI B3PbIBOONACHOW Tra30BOM CcMeCH - HauMMEHbIIAs
TEMIIepaTypa OKpPYXaIIeW Cpenbl, MpU KOTOPOM B YCIOBUAX CHEUUAIbHBIX HWCIBITAHUN
HaO0JII0JaeTCsl CAaMOBOCINIAMEHEHHUE B3PHIBOOIIACHOW ra30BOM CMECH.

TeMneparypa BCHBILIKHM - caMas HU3Kas TEMIEPATypa XKUIKOCTH, IPU KOTOPOH B YCIIOBUSX
CHEIMAJIbHBIX UCIBITAHUHN HAJl €€ MOBEPXHOCTHIO 00Pa3yr0TCs Maphl, CHIOCOOHBIE BOCIIIIAMEHSTHCS B
BO3/lyX€ OT UCTOYHHUKA 32KUTaHUs, YCTOMYMBOE TOPEHHUE MPU 3TOM HE BO3HUKAET.

Bepxuuii 1 HU:KHUII KOHIIEHTPAUMOHHBIe mpeneabl BociiiameHenusi (BKIIP - HKIIP) -
COOTBETCTBEHHO MAKCHMaJlbHAasd M MUHHMAalbHas KOHUEHTPALMU TOPHOYMX Ta3oB, mapos JIBXK,
NbUIM WM BOJOKOH B BO3[yX€, BbIIIE M HWXE KOTOPBIX B3pbIB HE MPOUCXOJIUT Ja)xe MpU
BO3HUKHOBEHUU UCTOYHUKA MHULIUUPOBAHUS B3PbIBA.

Be3onacHblii JKCIEepUMEHTANBbHBIA MaKCUMaIbHBbIN 3230p (BOM3) - makcuMalibHBIN 3a30D
MEXIy QuiaHiiaMud OOOJIOUKH, 4Yepe3 KOTOPBI HE MPOXOIUT Iepeaada B3phiBa W3 O000JIOYKH B
OKPYKAIOIIYIO Cpelly MpH JII000H KOHIIEHTpaluu cMecu B Bo3ayxe (Mexny BKIIP u HKIIP).

Hckpobe3onacHasi 3JIeKTPUYECKas LeNb - JJIEKTPUYECKas LElb, BBIIOJIHEHHAas TakK, 4TO
ANEKTPUYECKU paspsii WM €€ HarpeB HE MOTYT BOCIUIAMEHHTH B3PBIBOOIIACHYIO Cpeny NpH

MNpeaAnrCaHHbIX YCJIOBHUAX UCIIBITAHUSA.

B3pbiBozamuiieHHoe  31eKTpooOopynoBaHUuE  (IIEKTPOTEXHUYECKOE  YCTPOHCTBO)
3NIEKTPOOOOpYIOBaHUE  (DIEKTPOTEXHUYECKOE  YCTPOICTBO), B  KOTOPOM  IPETyCMOTPEHbI
KOHCTPYKTUBHBIC MCPBI C HCJIBIO YCTPAHCHUSA HIIW 3aTPYAHCHHA BO3MOXKXHOCTH BOCIINIAMCHCHUSA
OKPYKarOIe B3pbIBOOIIACHOM CPEIbI.

JyekTpoodopynoBaHne (NEKTPOTEXHHYECKOE YCTPOMCTBO) 001IIero HA3HAYEHUS -
3JIEKTPOOOOPYOBaHUE, BBIOJHEHHOE 0€3 ydeTa OmNpeAeieHHbIX TpeOoBaHUM, OOYCIOBIEHHBIX
Ha3zHaYEeHUEM H/HIIU YCIIOBUAMHU IKCILTyaTaluu.

YpoBeHb B3pBHIBO3AIIMTHI 3J1eKTPOOOOPYI0BaHUS (3J1€KTPOTEXHUYECKOI0 YCTpPOiicTBa) -
CTETEHb B3PHIBO3AIIUTH  3JIEKTPOOOOPYAOBAaHUS  (IJIEKTPOTEXHUYECKOTO  YCTPOMCTBA) TpHU
YCTaHOBJIEHHBIX HOPMATUBHBIMU JTOKYMEHTAMHU YCIIOBUSX.

Bua B3pbBIBO3alIUTHI  3J1EKTPOOOOPYAOBAHMSA (IEKTPOTEXHUYECKOr0 YCTPOHCTBA) -
COBOKYITHOCTb ~ CPEICTB  B3PBIBO3AIIUTHI  3JIEKTPOOOOPYIOBaHMUS  (DJIEKTPOTEXHUUYECKOTO
YCTPOMCTBA), yCTAHOBJIEHHAS! HOPMAaTUBHBIMU JIOKYMEHTAMHU.

B3pbiBo3anuiieHHOe  31€KTpooOOpyIOBaHHE B 3aBUCHUMOCTH OT OO0JIACTM IPUMEHEHHS
MOJIpa3/ieNiIeTcsl Ha TPYIIIIbL:

| - pyIHUYHOE B3pPBIBO3AIIUIIEHHOE JIEKTPOOOOPYyI0BaHUE, TIPEIHA3HAYCHHOE JIJIST TIOI3EMHBIX



BbIpAa0OTOK IIAXT U PYIHUKOB, OMACHBIX 110 Ta3y WIH MbLIY;
Il - B3pBIBO3ALIUIEHHOE 3JIEKTPOOOOPYJOBAHUE IJIsi BHYTPEHHEH W HApY)KHOW YCTaHOBKH,

KpOME PYJHUYHOI'O B3pPBHIBO3AILUIIIEHHOTO.

1.2. Knaccndukanus B3pbIBOONIACHBIX 30H

Kiaccudukanmst B3peiBoonacHbix 30H npousBoautes 1o [TYD, TOCT P 51330,9-99
Knacchl B3pbIBOONIACHBIX 30H MPEACTaBICHbI B Ta01.16.

TaoOnuuma 16,
N I'OCT P 51330.9-99 I'OCT P. 51330.22-99
0
- (B3pBIBOOIIACHAS. CMECH NPHCYTCTBYET IIOCTOSHHO WIIH -
JUTHTEIIHHO)
1
B -1 |(cymecTByeT BeposSTHOCTh IPUCYTCTBHS B3PBIBOOIIACHON -
ra30BOi CMECH B HOPMAJIBHBIX YCIIOBHSIX OKCIUTYaTaLlH)
2
B-la (IpUCYTCTBHE B3PHIBOOIIACHOW CMECH B HOPMAaJbHBIX i
YCJIOBHSIX JKCIUTyaTallid MaJOBEPOSTHO MM OHO PEAKO
1 HE OYCHb MIPOJOIKUTEIIHHO)
B-16 - -
B-Ir 1 v 2 -
- 20
(roproyast mHUIL B BHAE O0Jaka HMeeTrcs
i HOCTOSIHHO HJIM 4acTO NPH HOPMAJILHOM DPEXHUME
paboTeI 000PYIOBAHMS)
- 21
B-1l (roprovass TBUIb B BHAE oOONaKka  MOXeET
NPUCYTCTBOBAaTh INPU  HOPMAJIBHOM  PEKHME
paboTeI 000PYIOBAHMS)
- 22
B-1la (o0nako roproyel MbUIM MOXXET BO3HHKATH PEIKO
npH HEHOPMAJIBHOM pexume paboTEI
00opyoBaHus)

ConocraBneHue KJIAcCOB 30H IO3BOJSET YCTPAHUTh pPA3HOUYTEHHWE M HAa OTOH OCHOBE
OCYIIECTBIISITh  PAl[MOHAJIBHOE pa3MELIEHHUE TEXHOJIOTMYECKOTO0 U 3JIEKTPOTEXHHUYECKOTO
000py/I0BaHuUs B TAKUX 30HaX, C TOYKU 3pEHUS BBIOOpA COOTBETCTBYIOIIETO YPOBHS B3PbIBO3AIIUTHI
U obecrieyeHus: 0€30MacHOCTH SKCIUTyaTaluH.

Crnenyer yuuThIBaTh Takxke pekoMmenayemoe npuioxenue I' mz3 I'OCT P 51330.9-99 -
"Knaccugukaiys B3pbIBOONACHBIX 30H JUISI OTAEIbHBIX MPOU3BOACTB U YCTaHOBOK" (cM.IipuJI.1)

Kinaccndukanus B3pbIBOONIACHBIX CMecei
I[Io TOCT 12.1.011 Bce B3pBIBOONACHBIE CMECH Ta30B M TapoB C BO3AYyXOM

KJIACCU(DHUITUPYIOTCS TIO TPYITIaM U KaTeTOPHSIM.

Ha rpynmel  B3phIBOOMAacHBIE CMECH  TMOAPA3ACISIOTCS 1O WX  TeMIepaTrype
camoBocIUlaMeHeHus (Tabm.17), a Ha kateropuu (Tabm.18) -mo BenWYMHE TaK HA3bIBAEMOTO
0€30MacHOT0 IKCIEPUMEHTATHHOIO0 MakcUManbHOTOo 3a30pa (BOM3) Mexay miuockumu (raHamMu

y CTaHIAPTHOM IKCIEPUMEHTAIBHON 00010uKK[6] WK 10 BeTMYMHE KPUTHIECKOTO 3a30pa [7,8]




Tao6nuua 17

I'pynma Temmneparypa I'pynmna Temmneparypa I'pynma Temmnepartypa
cMmecHu camoBocIuamenenus, °C cMecHu camoBocIuiamenenus, °C cMecHu camoBocIuiamenenus, °C
Mo IIMBD [ 7] ITo TIMBPD [8] ITo ITY3 nm T'OCT 12.1.011
A Cseime 450 T1 Cspie 450 T1 Csepime 450
b Csaaime 300 10 450 T2 Csasire 300 1o 450 T2 Caeiire 300 1o 450
T Capime 175 1o 300 T3 Csasire 200 10 300 T3 Caprre 200 1o 300
pl| Csbitie 120 go 175 T4 Cssie 135 1o 200 T4 Cepime 135 1o 200
T5 Caprimre 100 mo 135 T5 Caprure 100 mo 135
T6 Cspimre 85 o 100
Taonuuya 18
Kareropus B3ppIBOONIACHOM CMecH | Kputnueckwuii 3a30p, MM | Kateropus B3pbpIBOOIIaCHOW CMeCH | BOM3, MM
Ilo ITMBS u I[TMBPD I[ToroCT 12.1.011 U IIYD
1 Csapiire 1,0 E Caprre 1,0
2 Capire 0,65 no 1,0 HA Capriire 0,9
3 Csrime 0,35 mo 0,65 1B Cspire 0,5 1o 0,9
4 Menee 0,35 HC J0 0,5

" Kareropueii I 0003HaueH pyHHYHBINA MCTaH.
B3pbiBo3anuimeHHoe 3J1eKTPO0OOPy/10BaHIE

[Tpumenenne 3IeKTPoOOOPyAOBaHMs OOMIETO0 HAa3HAYEHHS BO B3PBIBOOIACHBIX 30HAX (3a
HEOOJIBIITUM I/ICKJ'IIO‘IGHI/ICM) o yCJIOBUSM HO)KapOB3pLIBO6e3OHaCHOCTI/I HEAOIIYCTUMO. 3,[[60]:
cleyeT MPUMEHATh B3PBIBO3AIIMIICHHOE 3JeKTpoobopyaoBanue [1,9], koTopoe DOMKHO HMETh
MHWHUMAJIBHO IIOHYCTHMBIﬁ YPOBECHb HW BHJ B3PLIBO3AIIWUTBI W OTBCYATH Tpe60BaHI/I$[M €ro
IIPUMEHEHHUS BO B3PBIBOOIIACHBIX CMECAX TOM WJIM MHOM I'PYIIIbI U KATETOPHH.

YpoBHH B3pHIBO3AIIUTHI

O06o3HayeHHe YpOBHEH B3PBIBO3AIIMTHI MO0 pa3HbIM HOPMATHBHBIM jgokymentam [1,4,8]

npuBOIUTCS B Ta01.19

Tabauuya 19
YpoBeHb B3PHIBO3AMIUTEI AIIEKTPOOOOPYIOBAHUS TOCT 12.2.020 u TIYD TIMBPD
IToBbIIIEHHOM HAJEKHOCTH MIPOTUB B3pbIBA 2 H
B3priBoOe30macHbIH 1 B
Oco00B3pEIBOOE30MACHBIH 0 O

Hckpobe3omnacHble SIEKTPHUECKUE TN Pa3Ie/IIIOTCsS Ha TpU ypoBHs (Ta01.20).

Taonuuya 20
YpoBeHb BIPHIBO3AIIUTEI 3HaK ypoBHSA HCKPOOE30IacHOH IEKTPUUECKO Lenn JuIs
JIEKTPOOOOPYHOBAHHSI IO 1O T'OCT 12.2.020 a5eKTpooOOpyRoBanus rpyrisl 11
Oco060B3pHIBOOE30MACHBIH ia
B3psiBoOe30nacHbIi i
TToBbIIIEHHON HAJIE)KHOCTH IIPOTUB B3pbIBA ic

Bubl B3pbIBO3aIIMTHI

O0o03Ha4YeHHWEe BHUJIOB B3PHIBO3AIMUTHEI 10 Pa3HBIM HOPMATUBHBIM JokyMmMeHTam [1,4,7,8]
MpPUBOIUTCS B TaOm.21

Tabauya 21

Buz B3pbIBO3AIINTEI 3JIEKTPOOOOPYAOBAHUS FoCT 12.2.020m | [TUBPD,
s I1MBD
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BSpLIBOHerOHI/II_IaeMaH 000J104Ka

3amuTa Buza "e" (OBBINICHHOH Ha/Ie)KHOCTH IIPOTHB B3PHIBA)

o

I/ICKpO6630HaCHaﬂ QJICKTPHUICCKAA LCTIb 1

MacnsHoe 3anojHeHHe 000J0YKH C TOKOBCAYIIUMHU YaCTIMU

3arnoaHeHe (I/IJ'II/I npo;[yBKa) 000JI04KHU o HM30BITOYHBIM JaBJICHUCM 3alllUTHBIM I'a30M

KBapueBoe 3ar0JHEHHE 000JIOYKH C TOKOBCAYIIMMHU YaCTAMHU

wl|lolo |o
ORI | =W

CHCHI/IaHLHHﬁ BUJ B3PbIBO3AIUTHI

MapkupoBKa B3pbIBO3AMIMIIIEHHOT0 3JIEKTPOOOOPY10BAHUS

B 3aBucuMocTH OT Kilacca B3pPHIBOONACHOW 30HBI MOXKET MPUMEHSTHCS TO WM HWHOE IO
YPOBHIO U BUAY B3PBIBO3ALIUIIEHHOE 3JIEKTPOOOOpYI0BaHUE, a B OTJCIbHBIX CIIy4asx (Hampumep,
B3oHax B -1a, B - 16, B - 1r u B- Il a) - anekrpoobopynoBanue odmiero HazHadenus (T. €. 0e3
CPEJICTB B3PBIBO3AIIUTHI), HO C ONPEACICHHON CTeneHb0 3ammuThl o0omouku mo 'OCT 14254-96

Cormacao I'OCT 12.2.020 B MapKUpOBKY B3PBIBO3AIIMUTHI AJIEKTPOOOOPYIOBaHUS B
YKa3aHHOM HMKE MOCTIeI0BATEIbHOCTH BXOAST 3HAKH:

YPOBHSI B3PbIBO3AIIUTHI 3JICKTpooOopynoBanus (2,1,-tabm.19 );

obmuii 3aak Ex (Explosionproof - B3pbIBO3aIIUIICHHBIH), YKA3bIBAIOIINNA Ha COOTBETCTBHUEC
ANIEKTPOOOOPYAOBAHMS CTaHAaPTaM Ha B3PIBO3ANIUILCHHOE dIEKTpoobopynoBanue [11-17]

BUJa B3pbIBo3amwmTel (d , p,1,q, 0, S, € — Tabm.21_); 3mekTpooOOpPYyIOBaHKUE C BUIOM
B3pbIBO3ANIUTEL " 1 " MOKET OBITh 00ecIedeHo TpeMst YPOBHIMH (i 4, 1 p, | ¢— Ta011.20);

IPyNIbl WK HOATPYIIIBI AJIEKTPOOOOPYI0BaHUS U KaTeropuu B3pbiBoonacHoil cmecu (11, 11
A, II B, II C —ta6:x.18.);

TEMIIEPATYPHOTO KJacca 3JIEKTPOOOOpYyI0BaHUS WM TPYIIbl B3pbiBoonacHoi cmecu (T1,
T2, T3, T4, TS, T6- Tabn.17

MapkupoBKa B3pbIBO3AIIMTHI BBIOJIHAETCS B BUAE LEJIOr0, HE Pa3felIeHHOr0 Ha 4YacTu
3HAKa, 3aKIF0YEHHOTO B npsmoyrom,HMKi Tabn22

MapkupoBka 3JeKTpooOOpyaoBaHMs MO B3pbiBo3amure, corinacHo [IMBPD, conepxut
YCIIOBHBIE 3HAKH, KOTOPBIE B IPUBEACHHON HUKE NIOCIIEN0BATENBHOCTH PEACTABIIAIOT.

ypoBenb B3pbiBo3amuTel (H, B, O — 1a611.19);

HAMBBICIIYIO KATErOpHI0 B3pbiBoonacHou cmecH (1, 2, 3, 4 — tabn. 18);

HAWBBICIIYIO TpyIny B3psiBoonacHoi cmecu (T1, T2, T3, T4, TS — ta6mn.17);

By B3pbiBo3anutel (B, H, 1, M, T1, K, C — 1a61.20).

CornacHo [IMBPD wmapkupoBka 31€KTpo0OOpYAOBaHUS IO B3PBIBO3ALIUTE COCTOUT U3
OCHOBHOTO 3HaKa, pAacloJOKEHHOIO0 B  MPSAMOYIOJIbHUKE M  YKa3bIBAIOUIEIO  YPOBEHb
B3pPBIBO3AIINTHI, KAaTErOpUI0O U TPYNIy B3pBIBOONACHOM cMmecu. Bua  B3pbIBO3AIIUTHI
IEKTPOOGOPYIOBAHHS TOMEIIACTCA B KPYXKKE —OTAENbHO HIH BMECTE C OCHOBHBIM 3HAKOM (01
HuM). JlomyckaeTcsl BBIIIOJHEHHE 3HaKa BHJa B3pBIBO3ALIMTHI Ha OJHOM CTOpOHE (CIpaBa) C
OCHOBHBIM 3HAKOM dYepe3 MPOMyCK WK KOCyr d4epTy (Tab:n.22). Ecnm snextpoobopynoBaHme

COCTOUT U3 IJICMCHTOB, UMCIOIIIUX PA3HBIC BU/IbI B3PbIBO3AIIUTLI, B MAPKHUPOBKE YKA3bIBAKOTCA BCC
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BUJbI, OO0ECTEYMBAIOLINE B3PHIBO3AIIUIIEHHOCTh 3JeKTpooOopynoBanusi. B 3Tom cioyuae
YKa3bIBa€TCs CaMblii HU3KUI YPOBEHB B3PBIBO3AILLUTHI.

DnektpoobopynoBanue, wusroropieHHoe mno [IMBD, Ha ypoBHM B3phIBO3AIIMTHI HE
noapazaensercs (cM. npwi. 3 Kk . 7.3 [IYD). Buasl B3pbIBO3AMUTH 3JIEKTPOOOOPYT0BAHUS
0003Ha4arOT TeMU ke OykBamu, uTo u o [TMBPD.

B MapkupoBKy B3phIBO3aIIUTHl 31eKTpooOopynoBanus no IIMBD B yka3zaHHOW Huxe
M0CJICIOBATEILHOCTU BXOAT (Ta01.22):

BHUJI B3PbIBO3AIIHUTHI (Tabm.21);

HauBbICIIAs KaTeropus B3phIBOOMacHOM cMecu (Tabn.18), ecnu  B3pbIBO3ALIUTA
AIIEKTPOOOOPYJIOBaHUSI B LEJIOM MM €ro uacted o0ecreuyuBaeTcs B3PHIBOHEIPOHHUIIAEMOMN
obomoukoif. Iyt »5ekTpooOOpyqOBaHUS C JAPYTMMH BHJAMH B3pPBIBO3ALIUTHI, SBISIOLIETOCS
B3pPBIBO3AIIUIIEHHBIM JUIS B3PBIBOOMACHBIX CMECEH BCEX KaTeropwii, BMeCTO OOO3HAYEHUS
KaTeropuy B3pHIBOOMACHOIN CMECH CTaBUTCS HOJIb;

HaMBBICIIAs TPYIINA B3PBIBOONACHOH cMecH (Tab:1.17).

Jst snextpooOopynoBaHusi ¢ 3amMTod Buja '"e" (MOBBIMICHHAs HAJIEKHOCTh MPOTHUB
B3pbIBA) C HCKPALIUMH YacCTAMH, 3aKIIOUYEHHBIMA BO B3PBIBOHEIPOHUIIAEMYIO OO0OJIOUKY,
3aMOJIHEHHYI0 MAacjOM WJIHM MPOJyBaeMylO MOJ M30BITOYHBIM JAaBIIEHWEM, BMECTO HYIIS CTaBUTCS
0003Ha4YeHNE COOTBETCTBYIOIIErO BUIa B3phIBO3aiuThl: B, M nnu I1.

Jlist 37eKTpooOOpyIOBaHMS ¢ UCKPOOE30MACHBIMU JJIEKTPUYECKUMH LEISMH YKa3bIBACTCSI
HAaUMEHOBAHHUE TOPIOYETO BEIIECTBA, MCIOJIb3YyeMOro B UCHbITaHUAX. O0O3HaUEHUE KATErOpuu U
TPYMIIBI U1 TAKOTO 3JIEKTPOOOOPYI0BAHUS HE TPOCTABIISAETCS.

[Ipumepbl MapKUpOBKHM B3pBIBO3ALIUTHI 3JE€KTpooOopyaoBaHus rpynmnbsl 1l nmpuBeneHs

Tabn.22.

Tabruua 1.7

B3peiBo3amnura 371eKTpoob0opyI0BaHUS Kareropus u MapKHpOBKa B3pbIBO3AIHUTHI
rpynrna
B3PBIBOOIIACHOM
I'pynna
wm | Temmeparyp evect, Ui roct
YpoBeHb Bun . KOTOpOit 12.2.020u |IITMBPD| TIMBD
MOATPYTI | HBIN KJlacce ys
TIpeHa3HAYEeHO
fa 3IIEKTPOOOOPYIOB
aHne
[HoBbiIEeHHOM Samura Bia "e" I T6 Bce kareropuu u 2ExellT6 | HAT5+1 HOJI
HaJIe)KHOCTH TIPOTHB IPYIIIBI
B3phIBa Bamura Buga "e" u| IIB T3 Kareropuu II A u 2ExedlIB | H3TW
B3PBIBOHENIPOHULIA II B (1-3), rpymmsr T3 HB H3T
emast 000s109Ka TI1(A) - T3(I1
ckpobesonacnas | 1€ T6 . 2 H0
DIIEKTPHIECKAsT Bee kateropunn | 2 BXi ¢ H4T5-U| Copour.
IPYIIIbI IICT 6 Cepoyr-
LeTnb mepog
B3priBo6e3omnacHsIii | B3prIBOHETTPOHH- ITA T3 Kareropun IT A (1 | 1ExdIIA
B2T3-B B2I’
raemas 000J109Ka u 2), rpymms! T1 T3




(A)-T3()

HckpobezonacHas IIB T4
BJIEKTPUYECKAs Kateropuu I1 B 1Exi HaT
Uenb © B3PBIBO- (3), rpymsr dIIBTb4 B3II1B [y
HETpOHUIIaeMast T1(A)-T4(I") up
000104Ka

B3priBoGe3onacHbIi |3amonHeHne Inc T6 Bce xareropum m
obremMa 000JI0UKH TPYIIITBI 1Exp 11
moJ M30BITOYHBIM CT6 BATS-I) - TIOA
JIaBJICHUEM
MacnsHoe I T5 Bce xareropum u
3aIl0JIHEHUE rpynnel  T1(A)- 1EX50”T BﬁS- MO/
000J104KH T5(1)

Oco6OB3anio6e3ona VckpoGesomacHas Inc T6 Bce kareropum wu 0 Exi HO

CHBIN NEKTPHYECKAsT TpyIIbT HeT 6 [04TS-U| cepa.
LIETb YTIepog
Crnemmansubiii Bun| I1C T6 Bce kareropuu u
" TPYHIIb! 0 Exsi, | O4T5- |COf
a

nuckpobe3onacHas IICT 6 CUu :Jukifa]
ANIEKTpUYECKast pom
enb

IIpumeuanue .B ckobkax yka3aHsl kareropuu u rpynmnsl o ITMB3 u I[IMBPO.

* O0o03HayeHHsI CTaBATCSA HA CAMOM 060pyZ[OBaHI/II/I.
Br100p 371eKTP0060pYA0BaHUS AJIs1 B3PbIBOONACHBIX 30H

BbeiOop  B3pBIBO3AIIMIIEHHOTO  AJIEKTPOOOOPYJIOBAaHUS  JUISL  B3PBIBOONACHBIX  30H
PEKOMEHAYETCS IPOU3BOAUTD, IPUIEPKUBASACH ONPEACIEHHON M10CIIEJ0BATEIbHOCTH.

1. HopMaTHBHO M aHaJIUTUYECKU ONPENEISAETCS KJIACC B3PBIBOOIIACHOM 30HBI U €€ Pa3Mephl
JUIsL  TIOMEIIEHHWs W Hapy)KHOM YCTAHOBKM B HOPMAJIbHOM WM AaBapUHHOM  pEXHUME
TEXHOJIOTHYECKOro mporiecca (tadi. 16), m.m. 7.3.38-7.3.53 [TV D.

Knaccel 1 pa3mepsl B3pbIBOONACHBIX 30H JJIS HApYKHBIX B3PBIBOOMACHBIX YCTaHOBOK
JOJDKHBI TIPUHUMATBCA B COOTBETCTBUM C HOPMAMHM TEXHOJOTMYECKOIO IPOEKTUPOBAHUSA,
OTpaKaIOIIMMU OCOOCHHOCTH TEXHOJIOIMYECKHX MPOLECCOB, YUUTHIBAIOIIMMHU OMBIT SKCIUTyaTalluu
JEHCTBYIOIMX B3PBIBOOMACHBIX YCTAHOBOK M YTBEPXACHHBIMH B YCTaHOBJIEHHOM MOPSIKE
COOTBETCTBYIOIIMMU MUHUCTEPCTBAMHU U BEIOMCTBAMHU.

2. OmnpegpensroTcs NapaMmMeTpbl  B3pBIBOOIIACHOM  Cpedpl B MECTax  yCTaHOBKH
3NIeKTpooOOpyaoBaHus (T. €. B IpeJiesax B3PbIBOONACHOM 30HBI): HAMMEHOBAHUS U (U3UUECKUE
CBOWCTBA BEIIECTB, KOTOPbIE MOI'YT 00pa30BaTh B3PHIBOOMACHBIE CMECH; KaTErOPUU U TIPYIIIBI, K
KOTOPBIM OTHOCSITCSI B3phIBOONacHbIE cMecH (Tabin.17 u 18).

3. OnpenensroTcst OOIIMe CBOWCTBA U YCIOBHUSA, XapaKTEPU3YIOIINE B3PHIBOOMIACHYIO CPENY,
B KOTOPO# JIOJDKHO IKCIUTYaTHPOBATBCS AJIEKTPOOOOpYIOBaHME: MECTa, B KOTOPBIX TemIleparypa
OKpyXaromiel cpeasl npesbimaer 35 °C, XMMUUYECKass aKTUBHOCTb U MEXaHMUYECKOE BO3JIEHCTBUE
OKpY’KaroIlel cpelibl Ha AIEKTPOOOOpYI0BAaHUE U JIP.

4. IlpoBoauTCS aHAJIW3 MApKUPOBKH B3PHIBO3AIIMUTHI 3JIEKTPOOOOPYIOBAaHUS M yKa3aHUU

3aBOJICKOM HHCTPYKIUU IO MOHTAXy U 3KCIUTyaTalluH, IMOCJIIC Y€TrOo CPAaBHUBACTCA YPOBCHb H BUJ



B3PBIBO3AIIUTHI JIEKTPOOOOPYIOBAHUS C MPEANOIAraeMbIMU YCIOBUSMHU €T0 AKCIUTyaTalllu: Kilacce
B3pBIBOOIIACHOM 30HBI, KaTErOpUsi U T'PYIIa B3PHIBOOIACHOM CMecH, OOIIHMe CBOMCTBA U YCIIOBHS
OKPYKarOILEH Cpebl.

5. VYuuthiBaeTcsi BO3MOXHOCTh JAJIBHEMILIET0 COBEPUICHCTBOBAHUS M MOJEPHU3ALUU
MPOU3BOJICTBA W HCIIOJIIb30BAHUS B TEXHOJOTMHM Oo0jee I0XKapOB3phIBOONACHBIX BEUIECTB U
MaTepUaoB.

6. Ha ocHoBammm mm. 1-5 cocraBmseTcs — cnenuUKAMS — IPUMEHSIEMOTO
B3PBIBO3AIUIIEHHOTO JJIGKTPOOOOPYIOBaHUS C Yy4eToM TpeboBaHuit 1. 7.3 I[ys. nu
coorBercTByommx ['OCToB (WM  TEXHMYECKMX  YCIOBHUM) HA  OTACIBbHBIC  BUIBI
AIEKTPOOOOPYIOBAHMUS.

JIEKTPONPOBOIKH U KadeJbHbIe JIMHUHU

Bri6op mpoBonoB u kabenedt (m.am. 7.3.92-7.3.131 I1YD). Bo B3phIBOOMAacHBIX 30HAX

1r000r0 Kjacca MOXHO HPUMEHSTh MPOBOAA C PE3MHOBOM, MOJMBHUHUIXJIOPUIHON M OyMaKHOU
M30JSIIMeN B PE3MHOBOM, MOJTUBUHUIXJIOPUIHON U METALNTMYECKONW 000JI0OUKAX, 32 UCKIIOUYECHHEM
Kabenei ¢ alfOMUHUEBOH 3aIMTHON 000JI0YKON BO B3PHIBOOIIACHBIX 30HaX KiaccoB B-1u B - la .

IIpoBona u kabenu ¢ MOMUITHICHOBOM H30IALMel U 000JI0UKOM 3anperiaeTcst IPUMEHATh
BO B3PBIBOOIIACHBIX 30HAX BCEX KJIACCOB.

Bo B3peIBoOMacHbIX 30Hax kimaccoB B - 16, B - 11, B - II, B- Ila gomyckaeTcsi mpuMeHSITH
IIPOBOJA U Kabenu Kak ¢ MEJHBIMH, TaK U aTFOMUHUEBBIMU KUJIAMHU, a B 30HaX kjacca B-1u B - la
- TOJIBKO C MEIHBIMM JKUJIAMH.

M3onauuss HyneBbIX pabOYMX M HYNEBBIX 3aIIUTHBIX MPOBOJHHUKOB (BBIMIOJIHEHHAsS
OTJIENbHOM JKWUJIOW Kabenss MM MpoBOJA) JOKHA OBbITh PaBHOLIEHHOM M30MSIIMK  (a3HBIX
MIPOBOHHUKOB.

KaGenu, mnpokiaabiBaeMble OTKPHITO BO B3PHIBOONACHBIX 30HAX, JOJDKHBI OTBEYaTh
TpeGoBaHuAM (OBITh CEpTU(GULIPOBAHBI) 10 HEPACTIPOCTPAHEHUIO TOPEHUSI.

IIpn mpokiagke xkabeneil B IUIAaCTMAcCOBOM 3JIEKTPOMOHTAXKHOM apmarype JaHHas
IPOAYKIMS TOJIKHA ObITh CEPTU(PUIIMPOBAHA HA MTOXKAPHYIO 0€3011aCHOCTb.

IIpu BbIOOpE XM NPOBOJHMKOB U 000JI0ueK Kabeneil HEOOXOOUMO YYHMTHIBATh HX
CTOMKOCTB K OKPYXAIOILIEH Cpee.

CoenuHUTENbHBIE, OTBETBUTEIbHBIE U MPOXOJHBIE KOPOOKH JUIsl DJIEKTPONPOBOJIKU
JTOJIKHBI:

a) BO B3pbIBOOMAcHOM 30He Kiacca B- [ wumers ypoBeHb B3pbIBOOE30MACHOE
3NIEKTPO0OOpYI0BaHUE" M COOTBETCTBOBATH KATETOPUHU U IPYIIIE B3PHIBOONIACHON CMECH;

0) BO B3pBIBOOMAcHOW 30HE Kiacca B- Il mpemnasHadaTbCsi 111 B3PHIBOOIACHBIX 30H CO

CMECSMH TOPIOYHMX TMBUICH WM BOJIOKOH C BO3AyXOoM. Jlomyckaercs NpUMEHEHHE KOpPOOOK ¢



YpPOBHEM "B3pBIBOOE30ITACHOE ANEKTPooOOpymoBaHHE" c BUIOM B3PBIBO3AILMTHI
"B3pBIBOHETIpOHUIIaeMasi 00010uKa", MpeJHa3HAUYCHHBIX Ui Ta30MapoOBO3AYIIHBIX CMeceH JII0OBIX
KAaTerOpyUil U IPYILIL;

B) BO B3pBIBOOIACHBIX 30HaxX kiaccoB B - la u B - I r ObITh B3pBIBO3ALIUILEHHBIMH IS
COOTBETCTBYIOIIIMX KAaTErOpuid M TPYII B3pPBIBOOMACHBIX cMeced. JIJIsi OCBETUTENbHBIX CeTel
JIOITyCKAeTCs MPUMEHEHUE KOPOOOK B 000JI0YKE CO CTeNeHbo 3amuThl [P 65;

I') BO B3PBIBOOMACHBIX 30HaX KiaccoB B- 1 6 u B- Ila uMeTh 000104Ky CO CTENEHBIO 3aIUThHI
IP 54. Jlo ocBOe€HHMsI TPOMBIIUICHHOCTBIO KOPOOOK CO CTENEHBIO 3amuThl 00009k [P 54 moryr
MIPUMEHSATHCSI KOPOOKHU CO CTETIEHBIO 3aIUThI 0005104KH [P 44,

CriocoObI pokJIaiKu Kabesneil 1 MpoBOJIOB BO B3PHIBOOIIACHBIX 30HAX MPHUBEIEHBI B Ta0I. 23

u 24. TpeboBaHMs K MOHTQXHBIM KOpoOaM mpuBeaeHb! B mpuiioxk.3 [TY 3.

Tabnuma 23

CunoBklie

Cetn CETH U
OcBeTHTEILHBIE
Kabenu u npoBoga Crioco6 npoxmagKu HanpsKEHHUEM | BTOPUYHBIE

cetu 1o 380 B

Boire 1 kB | menu 1o 1

kB

OTKpLITO - 10 CTCHAM U CTPOUTCIIbHBIM
KOHCTPYKLHAM Ha cko0ax U KabeabHbIX

BponunpoBaHHbIe
<abenn KOHCTPYKIMSX; B KOpoOax, JTOTKax, Ha TpOcax, B 3onax moboro kiacca
KaOEeNbHBIX U TEXHOJIOTHUECKHUX ICTAKaAaX; B
kaHanax. CKpBITO - B 3eMJIe (TpaHIIesx), B OJI0Kax
OTKPBITO - IPH OTCYTCTBUM MEXaHUIECKUX H B-16 B-I6 B-la,
XUMUYECKHX BO3JIEUCTBU; IO CTEHAM U ! ’ B-16,
HeGponupoBaHHbIe B-Ila, B-1l a,
. |CTpOMTENBHBIM KOHCTPYKIUSIM Ha CKOOax B-1Ia,
Kabelu B PE3UHOBOIA, B-Ir B-Ir
KaOeNbHBIX KOHCTPYKIUSX; B JJOTKaxX, Ha Tpocax B-Ir
MTOJTUBUHMII-
o B xananax - npUIeyINIOTHEHHBIX (HaIpuMmep, B-II, B-11, B-1I,
XJIOPUAHON 1
. MOKPBITHIX ac(haIbTOM) HITH 3aCHIIIAHHBIX MIECKOM B-1Ta B-1Ta B-1la
MeTaJUINIeCKOit
B-la, B-la,
000J10UKax B-16,
OTKpBITO - B KOpoOax BIr B-16, B-16,
B-Ir B-Ir

N3onupoBaHHbIE OTKPBITO U CKPBITO - B CTATBHBIX

B 3onax moboro kiacca
poBosia BOJIOT'a30TIPOBOJIHBIX TPy0Oax

Hp HMECYAaHHUC . I[J'I?[ I/ICKpO6€30HaCHbIX ueneﬁ BO B3PBIBOOIIACHBIX 30HAX m000ro Kiiacca pa3peuiaroTcs BCC
MEPEUUCICHHBIC B Ta6J'II/H_[€ CIIOCOOBI MPOKJIaAKHU MPOBOJAOB U KaOeei

Tabnuma 24
Knaccugukarus B3peIBOOIacHOMH
Bun npoknaaku kabenei SOHB IIpumeuanue
Bponuposannsie | HeOpoHnpoBaHHbIe
kabenu kabenu
Bspuigoonacnuie ycmanosku 6 nomewjeHusx
B-l, B-la-,
OTKpBITO - Ha KaOENbHBIX KOHCTPYKIMSX, JIOTKaX, B-la, B-16. i
TpOCax, 10 CTaJbHBIM KOHCTPYKIHSM H T. 1. B-1I B-1la
B kopobax:
niepoprupoBaHHBIX B-1, B-la B-la=, B-16 -
Henep(OpUPOBAHHBIX (CIIOMIHBIX) B- I, B-la, B-16
B kanamax: Cwm. m. 7.3.110[ 1 ]. Ipnm
HE 3aCBHIIAHHBIX IECKOM, TPYHTOM B-I B-la, B-16 JIETKUX rasax, [Ipu
3aChIMaHHBIX IECKOM, TPYHTOM B-I B-la, B-10 TSDKEJIBIX ra3ax U napax
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IIBUICYIUIOTHEHHBIX  (HAIpUMeEp, TOKPBITBIX

achanabpToM) B-1l B-1la

B cranpHBIX TpyOax - Bce kiaccel -

Hapy:»cyble 63Pbl6OONACHbIE )YCIMAHOBKU

OTKpBITO - Ha KaOENbHBIX KOHCTPYKIHMAX, JOTKAaxX, B

nepHopupoOBaHHEIX KOpPOOax, IO CTPOUTEIHHBIM B-Ir B-Ir = -
KOHCTPYKLIHMSIM H T. II.
B kananax:
HE 3aCBIIAHHBIX TIECKOM, TPYHTOM - B-Ir ITpn nerkux razax
IIpu TspKENBIX razax u
3aCBIIAHHBIX IIECKOM, TPYHTOM - B-Ir
napax
B rynTe (TpaHmesx) B-Ir -
To ke, mOpH OTCYTCTBHM MEXaHWYECKUX U B-1p2 -

XUMHUYECKHUX BO3JIEHCTBUI

*(OCBETUTEILHBIC CETH, MPOKJIAILIBAEMBIC BBIIIEC 2 M OT YPOBHS TOJIA.

**[Ipu BO3MOKHOCTH MEXaHUYECKUX BO3JICHCTBHI HEOPOHUPOBAHHEIC KaOeu ClieyeT MPOKIaabBaTh B 30HE B - |
T B Henep()OPUPOBAHHKIX (CIUIONIHBIX) KOPOOaX WM CTaTbHBIX TpyOax.

***Cetu HanpshKeHUEeM 110 1 kB.

DJIeKTPOABUTATEIN
Bo B3ppIBOOMAacHBIX 30HaX JIOOOTO Kjlacca OAJIEKTPOABHUIaTENM MOTYT MPHUMEHATHCA C
HanpspkeHueM 1o 10 kB mpu yciaoBuM, YTO YPOBEHb MX B3PBIBO3ALIUTHI WM CTENEHb 3al[UThI
000JIOYKH COOTBETCTBYIOT yKa3aHHBIM B TaOJ.25 WM SIBISIFOTCS 0OJiee BBICOKMMH, a TaKXKe C

yueToM TpeboBanuil n. 7.3.63 u 7.3.67 I1YD.

Tabnuma 25
Kiace
B3PBIBOOIIACHOM YpoBeHb B3PBHIBO3AIIUTHI WK CTCIICHD 3alIUThI 000JIOYKH 3JICKTPOIBUTATEIICH
30HBI
B-I B3priBoOe30macHbIH
B-la, B-Ir [ToBBITIeHHON HAIS)KHOCTH IIPOTHB B3PHIBA
B-160 Be3 cpenct B3pbiBo3amuThl. O00I0YKA CO CTENEHbIO 3aIuThl He Menee IP 44 ( tabm. 2.1 ).
Uckpsimue dwacTé dieKTpoABHratens (HAampuMep, KOHTAaKTHBIE KOJIbIA) JIOJDKHBI OBITh
3aKITIOYEHBI B 000JIOUKY TaK)Ke CO CTETICHBIO 3aIuTH He MeHee [P 44
B-ll B3priBoOe30macHbIH
B-1la Be3 cpencts B3pbIBo3amuThl * -. O00JI0YKa CO CTENEHbIO 3aIuThl He MeHee [P 54** ( rabn. 2.1
). Wckpsmme dbacTH 3JIEKTpoABHTaTelNs (HAampuMep, KOHTAKTHBIE KOINbIA) JOJDKHBI OBITh
3aKJIF0YEHBI B 000JI0YKY TaKXkKe CO CTENEHBI0 3auThl He MeHee [P 54 «»

*Bo B3pbIBOOMAacHBIX 30HaX kiaccoB B- I m B- Il a pekoMeHayeTcs NpPUMEHSATH DIEKTPOOOOPYIOBaHUE,

npe):[Ha3HaquHoe JUIA B3pLIBOOHaCHLIX 30H CO CMECCIMU I‘OpIO‘-II/IX HLIHeﬁ NI BOJIOKOH C BO3}IyXOM (CM. TAKXC II.
7.3.63 IIYD).

**Jl0 OCBOEHHS 3JEKTPOIPOMBIIIEHHOCTHIO JICKTPOJBHUIATENICH co cTeneHpto 3amuThl [P 54 nomyckaercs, npu

HOHTBGp)K,HeHI/II/I MHOFOHCTHCﬁ 6633BapI/II\/‘IHOI‘/'I SKCHHyaTaL[I/II/I, HpI/IMeHHTL BHGKTPO,HBI/IFaTGHI/I CO CTCIICHBKO 3alIUThI IP
44,

JUia npuBOAa MPOU3BOACTBEHHBIX MEXAHW3MOB BO B3PBIBOOIIACHBIX 30HAX IPUMEHSIOTCA
B3PbIBO3AIINIIEHHBIE JIEKTPOIBUTATEIIN.

ITo Buny u cnocoOy ycTpoiCTBa B3PBIBO3AIIMTHI 3TU SJIEKTPOJBUTATENN Pa3JENSIIOTCS Ha
B3pPBIBOHETIPOHUIIAEMBIE, ITPOJTyBaeMbl€ MOJ1 U30BITOYHBIM JJaBJICHUEM U MOBBIIIEHHOW HAJIeKHOCTH
IPOTHB B3pbIBa (3amura Buja "e'").

B3peiBoHEenpoHHIIaeMas  B3phIBO3AIMTA  DJIEKTpOJABUrarenei oOecrmeunBaeTcs Tpems

(dakTopaMu: B3PHIBOHEIPOHMKHOBEHHEM, B3pPbIBOYCTOWYMBOCTBIO M TEMIIEPATYPHBIM DPEKUMOM
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0005104Kku. B3priBoHENMpOHUIIa€MbIE AJIEKTPOABUTaTENN W3TOTABIMBAIOTCS MJIsl pabOThl BO BCeX
KJIaccax B3pbIBOOMACHBIX 30H, C KareropusmMu B3pbiBoonacHbix cMmeceit ot I1A go HC (ot 1 no 4) u
rpynnamu B3pbsiBoonacHbix cmeceit ot T1 no TS5 (ot A no ).

Cepun U THIBI OTEYECTBEHHBIX B3PHIBOHEIIPOHUIIAEMBIX 3JIEKTPOJBUTATENCH IPUBOJIATCS B
Tab1.26

B3pbiBo3amura  aseKTpoABMUraTesiel, MpPOAYBAEMBIX IOJ HM30BITOUHBIM JIaBJICHHUEM,
OCHOBaHAa HAa HENPOHUMKHOBEHUM  B3pBIBOONACHOM Cpeabl BO  BHYTPEHHIOIO  IIOJOCTh
JIEKTPOABUTATEIS.

DNEeKTPOJABUTATEIN B 3TOM HCIOJHEHUU SIBISIOTCS KPYIMHBIMU MalllMHAMU U MPUMEHSIOTCS
JUIS IPYUBO/Ia HACOCOB, BEHTUJISITOPOB, KOMITPECCOPOB U IPYTHX OOIIENPOMBIIIJICHHBIX MEXaHHU3MOB
BO B3pPBIBOOIIACHBIX 30HAaX BCEX KJIACCOB (32 HMCKIOYeHHEM 30HbI B - I r), xoTopsie moryr
COJIep>KaTh B3PHIBOONIACHBIE CMECH BCEX KATErOpHid U TPYIIIL.

OTtedecTBEHHBIE TUIIBI U CEPUU TAKUX JEKTPOJBUTATENCH MPUBOASITCS BTa0I.27.

DNEeKTPOABUTaTENN MOBBILIEHHOW HAJIEXKHOCTU MPOTHUB B3pPbIBA IIPU HOPMAJIBLHOM DPEKUME
paboThl HE MOTYT ObITh MPUYMHON B3pBIBA: Y HUX OTCYTCTBYIOT OTKPBITOE MCKpPEHHUE, YT WIU
OTacHbIe TemrepaTypsl. JJOMOTHUTENT HBIMU (aKTOpaMu 00eCIiedeHHsI B3PHIBO3AIIUTHI SIBIISIFOTCS:
CHI)KEHHE JIOMYCTUMOW TeMIiepaTypbl H30JUpOBaHHBIX 00MOTOK Ha 10 °C (1o cpaBHEHHIO C
ponyctumbiMu 1o ['OCTaM), npuMeHeHue 3IIEKTPOU3OIALUMOHHBIX MAaTEepHallOB BBICOKOIO
Ka4yeCTBa, CTEICHb 3alluThl 000y10uky He Hipke IP 33 wmu 1P 44.

Brimyck Takux 3IIEKTpoJBUTATENEll OrpaHUYEeH cepuel A JecaToro M OJMHHAIIATOrO
rabapuToB MOIIHOCTBIO 55-320 kBT, HanpsxenueMm 380/660 B B ucnonnennn HOB n HOT'.

DONEeKTPOABUTATENN MOBBIIICHHONW HAJEKHOCTU IMPOTUB B3pbIBA MOTYT NPUMEHATHCS BO
B3pBIBOONIACHBIX 30HAaX BCEX KiaccoB (3a HckitoueHueM 30H kiacca B- I w B- I ) u Bo

B3PBIBOOIIACHBIX CMECAX BCEX KaTeFOpI/Iﬁ IIpu COOTBETCTBUH UX I'PYIIII.

Tabnuma 26
Cepus win THIl Mo1mHoCTS, U,.B MapxkupoBka Tpumeqarme
AJICKTPOABUTATEJISI KBT B3PBIBO3AIIUTHI
K, KO 4-100 380/660 B3I' IIpuBOa HACOCOB, BEHTHJISITOPOB, JICOSTOK
B1I'
MA36 125-250 380/660 B2I" [puson nentpudyr
B3r
MA37 160 380/660 B2I" ITpuBo HACOCOB
BIT, B2I'
220/380, B3Tr
BAO 0,4-100 380/660 B4T O0nacTh NPUMEHEHUS He KOHKPETH3UPYETCS
B4/
22-37 380/660
BACO 37-90 380/660 B3T4-B IIpuBOa BEHTUIISTOPOB
BACO2 22-75 110 660 1 ExdIIBT 4 |BeprukajibHbIi
BAOK (c dazubmm 17-55 380/600 BIT [IpuBox MeXaHU3MOB, TPEOYIOMINX [UIABHOTO
B3T
potopom) 75-250 380/660 BIT4-B mycKa




BAOB 400-2000 6000-10000 1 ExdIIBT 4 |TIpuBoj BepTHKAIbHBIX HEDTIHBIX HACOCOB
BAO2 55-315 380/660 B3T4-B OO0nacTh NPUMEHEHNUS HE KOHKPETH3UPYETCS
200-2000 6000-10000 B3T5-B
[TpuBoa HAacOCOB, KOMIIPECCOPOB,
BA3MBI1 500-2000 6000 1 ExdIIBT 4 |Harserareineii u ApyTrHX OBICTPOXOTHBIX
MEXaHH3MOB
B 0,25-110 220/380 1 ExdlIBT 4 |Yacrora o6oporoB 1500-3000 06/MuH
' 380/660
220/380
- 1,5-2,2 380/660 1 ExdIIBT 4
1,5-5,5 J0 660 B3T4-B [IpuBox MOIBEMHO-TPAHCTIOPTHBIX U APYTHX
37-110 1o 660 1 ExdIIBT 4 |MexaHu3MOB, IPUMEHSEMbBIX B XUMHUYECKOH,
BA132 380/660 1ExdIIBT4 |HedTsHOM 1 Ta30BOM NPOMBIIIIICHHOCTH
BA200 3-4,5 15,5-45 380/660 2ExdIICT4
2ExdIICT4
AUM(C) 4-22 110 660 i Exdl IBT 4 |IlpuBon MEXaHH3MOB, IPUMEHACMbIX B
AUM(P) 7-30 10 660 XdlICT 4 |xuMu4eCKOii, ra30BoiA, §
1 ExdIICT 4 |HedTtenepepabaThiBaronieil U IPYrHX OTPACISIX

[Ipumeuanue .B Tabnuie ykazaHo 3JeKTPOOOOPYAOBAaHHE CEPUITHOTO MPOU3BOICTRA.

TaoOonuma 27
Cepus wiu TUI MoITHOCTS, Hlacrora O6o3HaueHne
Uu,.B BpallleHus, [Ipumeuanue
JIEKTPOIBUTATEIS kBT o6/ MHH B3PBIBO3AIIHTHI
) ) BATS5-I1 unu [IpuBox NOpIIHEBBIX
CJIKII2 315-8000 6000 250-500 HATS-TT KOMIIPECCOpOB
A3 32-2000 220/380 550-3000 B4TS5-11
AB 380/660
CT/IT 630-112500 | 6000-10000 3000  |PATILHATS
B4T5-1I1 unn
ATI2 315-5000 6000 3000 HAT4-TI
JATI 800-2500 6000 1500 B4T4-11 IIpuBOa HACOCOB, BEHTHISITOPOB U
AT] 500-2500 3000-5000 3000 i B4TS5-I1 | apyrux OBICTPOXOIHBIX YCTPOMCTB
A3II H4T5-B
APII H4T5-B

Anmnaparsl ynpaBJeHUs 1 NPHUOOPHI
Bo B3pbIBOONACHBIX 30HAX 3JEKTPUUYECKUE AINapaThl YIPaBICHUS MOTYT IPUMEHSTHCS IIPU
YCIIOBMH, YTO YPOBEHb UX B3PbIBO3ALIUTHI MU CTENEHb 3AIIUTHl 000JIOUKH COOTBETCTBYIOT TalJI.

28 unu ABISIOTCS 0oJiee BRICOKUMH, a TaKKe ¢ yueToM TpeboBanuii i 7.3.64-7.3.72 IV D.

Tabauma 28
Kiacc YpoBeHb B3pBIBO3AMINTHI HIIM CTEIICHB 3alUTHl 000JIOUKH aNapaToB YIpPaBJICHHs 1 IpHOOPOB
B3PBIBOOIIACHON
30HBI
B-I B3priBoOe3omacHoOe 37IeKTpo0oOopyIOBaHNE
B-la, B-Ir OnekTpoobopyaoBaHNE MOBHIIICHHOW HAJEXHOCTH NPOTHB B3pbIBa. JlomyckaeTcs NpUMEHSTh 0e3
CPE/CTB B3PBIBO3AIIMUTEI JJIsI AllapaToB U MPHOOPOB, HE UCKPAIINX M HE MOJIBEP)KEHHBIX HArpeBy
Beltie 80 °C, B 000J104YKe CO CTEMEHBIO 3alUThI He MeHee 1P 54
B-16 Bes cpenctr B3pbIBo3anuTel. O00JI0YKA CO CTEIICHBIO 3aUTHl He MeHee [P 44
B-1l B3priBoOe3onacHoe 31ekTpoobopynoBanue (1pu coOmoaeHnn Tpedosanuii n. 7.3.63 IIYD
B-IIa be3 cpencts B3peiBo3ammThel (Ipu cobmroneHnu Tpeboanwit m. 7.3.63 IIYD). ObGosouka co
CTENEHBIO 3aIuThl He MeHee [P 54

Bo B3pLIBO6630HaCHBIX 30HaX IMPUMCHAIOT, KaK IMPaBHJIO, B3PBIBO3AIIUIICHHBIC allllapaThbl

YHpaBJICHUA U HpI/I60pBII KHOITOYHBIC ITOCTHI YIIPABJICHHS, BBIKIIHOYATCIIM KOHCYHBLIC U ITYTCBELIC,




MNEPCKI0YATCIM, KOMaHaoalmapaTbl KYJIa4KOBEIC, 010KHU KOHTAKTHBIC, PAa3bEMHBIC, KICMMHBEIC

SIMUKWA U T. II.

Hekotopbie XapakTepuCTUKH amnmapaToB W MPUOOPOB (CTAMOHAPHBIX, MEPEIBIKHBIX U

MIEPEHOCHBIX ) ¥ MAPKUPOBKA X B3PBIBO3AIIMTHI TPUBEIACHBI B Ta0 . 29.

Tabnunma 29
O06nacTh NPUMEHEHHUS
HaumenoBanue
Kareropus . Kiacc
amnmapara Tun annapara . | T'pynma B3peiBoomacHoW | MapkupoBka .
B3PBIBOOMACHOMN B3PBIBOOITACHON
yIpaBJICHUsI cMecH B3PBIBO3ALIUTHI
cMecH 30HBI
KVB-1 (2, 3) 1 A BIA
KVB-11
(12.13) 1 A BIA
Ky-91-B3(92, 1,23 AB.T B3I
93)
KY-B3I'-M-
Kuonounsiii [IOCT 1(2, 3) 1,23 A BT B3L
yIpaBJIEHUs KVYB-1II(2IT 12,3 AB.T B3l B-1(1), B-l1a(2),
31I) B-11(2),
KV-90 (1, 2, R B- 11 (21),
3) 1IA, IIB T1-T5 1 ExdIIBT 5 B-1la(22)
I1B 1-4 T1-T5 B4T5-B
I1B-K 1IA, 1IB, IIC T1-T6 1 ExdIICT 6
KY-700 1,234 A,B, T, MOJ
BKM-1 (2) 1IA, 1IB, IIC T1-T5 1 ExdIIBT 51
BB-5 (6) 1 A ExdIICT 6
BK-B3I' 1,23 A,B, T BIA
BK-B3I'-M 1,23 A,B, T B3r
KB-4 (9) 1,23 A,B, T B3r
BK-700 1,234 A,B, T, MOJ
BrixmouaTenn VII5-800 1-4 ATl MO/ (B4T5-
KOHEYHEIC U M)
MyTEBBIC
BII-701 1-4 A-I1 MOJ B-1(1), B-la(2)
BII-701 I T1-T6 1Exo II T6 B-16
BII-4M A T1-T6 1 ExdIIAT 6
IIA, 1IB, 1IC T1-T6 1 ExdIICT 6
BIIB-4M A T1-T6 1 ExdIIAT 6
BIIB-1 1IA, 1IB, IIC T1-T6 1 ExdIICT 6
K"Iﬁ;ﬁ‘&fxﬁ“ KA-4800 14 TI-T5 B4T5-M
B110KM KOHTaKTHEIE BKB-1 IIA, 1IB, IIC T1-T6 1 ExdIICT 6 B_I(lB) ’_I?_6Ia(2)
Pasbe | ppgim 1A, IIB T1-T4 1 ExdIIBT 4
B3PbIBO3ALINILCHHBIH
B-la(2), B-It
- (2),
SIIUKH KIIEMMHBIE SIK | T1-T5 2ExellT5 B- 11 (21),
B- T a(22)
VYerpoiictea VY3A-2MU 1ExsIIT6 | B-1(1), B-la(2),
3a3eMJICHUS IHA-1IC T1-T6 . B-1r(2),B-11
aBTomucTepH (Y3A) Y3A-2MK 1Bxsi, 1IT6 (21)
CBeTWIbHUKH
Bo B3PBIBOOITACHBIX 30Hax MOTYT MMPUMCHSATBCA SJICKTPHUYCCKUC CBCTUIIBHUKU

(CTE[L[I/IOHapHLIC n HepeHOCHBIe) npu yCJIOBHUH, YTO YPOBCHb HUX B3PbLIBO3AIIUTHI UK CTCIICHb

3alUThI 000JI0YKH COOTBETCTBYIOT Tab1. 30 wiH ABISIOTCS GoJiee BHICOKUMHU (11.7.3.66 )




OTtedecTBEHHAs MMPOMBINIIICHHOCTh BBITYCKAET B3PHIBO3AIIMIICHHBIE CBETUILHUKHA C BUJIOM
3amUTel  "B3pBIBOHENIPOHMIIaEMas 000j04yka" (B3pHIBOHENPOHUIIAEMbBIE) W 3alUThl BHaa e
(TOBBILIEHHOM HA/EKHOCTU ITPOTUB B3PHIBA).

Bspuwisonenponuyaemvie ceemunvrnuxy . Bce yacTu Takmx CBCTHJIBHUKOB, I'I€ BO3MOKHBI

UCKpEHHEe U BBICOKas Temreparypa (MaTpoH, HCTOYHUKUA CBETa MU [Ip.), 3aKJIIOYAIOTCS BO
B3pPBIBOHETIPOHUIIAEMYIO 000104Ky. O00JI0YKa MOXKET COCTOSATH M3 KOPITyCa U 3alIUTHOTO CTEKIIA.
KoHcTpykTHBHBIE 0COOEHHOCTH B3PBIBOHEITPOHHUIIAEMBIX CBETHIIBHUKOB MOXHO TPOCIIEINTh

Ha rpuMepe ycrpoiicTa cBetribHuka B3I'-200AMC (puc.34).

Tabnauma 30
Kiacc YpoBEHB B3PBIBO3ALIUTHI HIIH CTEIICHD 3aIIUTHI 000JI0YEK CBETHIHLHUKOB
B3pBIBOOIIACHOI
30HBI
B-I B3peiBo6e30nacHsIi
B-la, B-Ir IloBBIIIEHHON HAJC)KHOCTH ITPOTUB B3pbIBA
B-1I6 be3 cpeacts B3pbiBo3anuTel. CteneHs 3amuThl [P 54. /Iy CBETUIBHUKOB € JIIOMHUHECHICHTHBIMU
JNIAMITaMH - CTeneHsb 3auThi 5'3 ~1o TOCT 17677-82
B- 11 IToBbIIeHHOM HaJIe)KHOCTH ITPOTHB B3phIBa (IIpH cobrofaeHun TpedoBanuii 11.7.3.63 I1YD
B-IIa be3 cpenctB B3phIBO3AUTE (IIpH cobOmroneHun TpeboBanui 1. 7.3.63 I1V3]). CreneHs 3amuThl
IP 54. /Ins CBETMUJIBHHUKOB C JIOMHUHECICHTHBIMH JIaMIIaMH - cTeleHb 3amuThl 5'3*-mo ['OCT
17677-82 (npu cobmoaennu TpeboBanuii mm. 7.3.63 1Y 3])

*5'3 o3Hauaer, 4TO 3ALIUTHYIO O0OJIOYKY MMEET HEe BECh CBETWIBHUK, a JIMIIL OTACIbHBIC €ro 4acTH, Harpumep
JaMIoAep>KaTeNu, CTapTep U ap.

B mapkupoBke CBeTHJIbHHKA MPHUHATHI 0003HaueHus: B - B3pbiBoHenpoHumaemsiit; 317 -
KaTeropusi U rpyIina B3pbIBOONACHOU cMecu; M - MoaepHu3upoBanHblil; 200 - MOIIIHOCTH JIaMITbl B

Br.

Puc. 34 Cernabuuk B3I'-200 AMC:
1 - HaxxuMHas My$Ta; 2 - KOPILyC BBOJHOTO YCTPOMCTBA; 3 - pE3MHOBOE YIJIOTHSIOINIEE KOJBIIO; 4 - BUHT 3a3eMJICHHS; 5
- KOHTaKTHBIH 3akuM; 6 - mpoBoa mapku [IPKC; 7 - kpeimika; 8 - kopmyc; 9 - matpon; 10- cTsbkHOE KoJbITo; 11 -
3aIIUTHBIA KoNmak; 12 -3ammuTHas ceTka; 13 — oTpaxarens
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[To Ha3HAYEHWIO B3PHIBOHETIPOHHUIIAEMBIC CBETHIILHUKH JICISATCS Ha JBE TPYIIBI: OOIIEro u
MECTHOTO ocBelieHus. CBETWIBHHKH OOIIEr0 OCBEUICHUS - CTAl[MOHApHBIC; MECTHOr0, Kak
MIPABUIIO, - IEPEHOCHBIE.

OCHOBHBIE JaHHBIE TaKUX CBETHWJIBHHKOB, INPUMEHSEMBIX BO B3PBIBOOIIACHBIX 30HAX,
npuBeeHbl B Ta0m.31.

B3peiBo3anura Takmux

CeemuibHUKIU _NOBLILECHHOU _HAQEHCHOCU npomnue 63pbvlea

(puc.35)

CBETUJILHUKOB obOecrieunBaeTcss MPOYHOCTHIO (HO HE  B3PBIBOYCTOMYHUBOCTHIO)

METAINIIMYCCKOI'O KOpIIyCa u 3allIUTHOI'O CTCKIIAHHOI'O KOJIIaKa, IIPUMEHCHUEM

B3PBIBOHEIIPOHUIIAEMOI0 IMaTPOHA M YIUIOTHSAIOIIMX PE3UHOBBIX IIPOKJIAJOK B MECTax BBOJAA
IIPOBOJIHUKOB U B COCIMHEHHH KOPIyCa CO CTEKJIIHHBIM KOJIIAKOM, a TaK)K€ TEIUIOBBIM PEKUMOM,
IpyY KOTOPOM TeMIlepaTypa HauOoJiee HarpeTblX 4YacTedl HE MPEBBIAET JOIYCTHUMON JUIs

YKa3aHHbIX B MAPKHUPOBKE I'PYIIT B3PIBOOITACHBIX cMecel.

Puc. 35. Ceernannuxk H3B-150M:
1 - 3amuTHAs ceTka; 2 - B3phIBOHETIPOHUIIAEMBIN MATPoH; 3 - oTpaxarens; 4 - nposox I[IPKC; 5 - mtynep; 6 - xoprmyc; 7
- YIUIOTHUTEJIbHOE KOJIBIO U CATBHUKH; § - KOJIBIO; 9 - 3aUTHBIN Konmak; 10 - 1aMma HakamuBaHuUs

OcHOBHBIE JaHHBIE TaKWX CBETWJIBHUKOB, TNPHUMEHSEMBIX BO B3PBIBOONACHBIX 30HAX,
IpHUBEIEHBI B Ta01.32 .
MapxkupoBka: H - nmoBbllleHHONH HaJle)KHOCTH MPOTUB B3phiBa; 3b - kaTeropus u rpymmna

B3pbIBOOnIacHOU cMecH; 150 - montHOCTh TaMnibl B BT; M - MOIepHU3UPOBAaHHBI.

Ta6auma 31
Kparas xapaxtepucrika OO6nacTh NPUMEHEHNUS CBETHIILHUKA
MapkupoBka CBETHJIbHHUKA
Tun cBeTHIFHUKA B3PbIBO3ALIUTHI HOMUHAIIbHOE MOILHOCTS O KaTeropusiM O rpymnmam
CBETHJILHHMKA HaIIpsDKEHHUE, Br ’IMacca, KT'| B3pBIBOOIIACHOM | B3pPBIBOOIIACHON
B CMECH CMeECcH
CrannoHapHbIe CBETUIHBHUKHU
B4A-60A B4A 220 60 6,3 1-4 A
B3I-60 B3I 220 60 5 1,2,3 A, BT
B3I'-100A B3I’ 220 100 8 1,2,3 A BT
B3I'-200AMC B3I’ 220 200 7,5 1,2,3 A BT
B31'-300 B3I’ 220 300 15 1,2,3 A BT




CITA-B3T" B3I 2,5 3,6 8,5 1,23 A,B.T
CITPM-300-B3I" B3I 220 300 2,4 1,23 A,B, T
HIC-B3I"
1IC-1-B3T B3I 24 50 11,8-11,5 1,23 A, B, T
HICO-B3I' B3r 24 50 11,8-115 1,23 A,B, T
©®BH-64 B3r 12 50 8,5 1,23 A,B, T
[1B-100 B3r 127/220 100 9,5 1,23 A,B, T
ITnadon-B3
Tnadon-B B3r 24 10-25 1,2 1,23 A,B, T
ITnagon 11B-100
[Tnadon I1B- B3r 127/220 100 10-9,8 1,23 A,B, T
100M-1
C-3B1, C-3B2 B3r 12-24 10 0,65 1,23 A,B, T
B3I-ZIPJI-125(80) B3r 220 80-125 13,5 1.23 A,B, T
B3I/B4A-200MC B3I'-B4A 220 200 8,3 1,2,3/4 A, B, /A
B4A-60 B4A 220 60 6 1-4 A
B4A-100 B4A 110/220 100 14,2 1-4 A
C3B-15
C3B-60 B1T4-B 220 15-60 | 6,2-6,45 1 T1,T2, T3, T4
PCII31-80 1 ExedlICT 4 220 80(APJI) 11 IHA-1IC T1-T4
peg 8042 1 ExedIICT 4 220 285?)'()%[%1) 145155  1IA-1IC TI-T4
253125-125, 175, 1 ExedlIBT 4 220 215205(21}7)15/1) 14,5-15,5 IA-11B T1-T4
B3T3 - IPJI 250 1ExedIIBT3 220 250 18 1,2,3 A, B, T
OMP-
125(250)/B3T - B3r 220 125,250 | 15,29 1,2,3 A, B, T
JPJI125(250)ITPA
®BH-64-1
DBH-64-2 B3I 12 28 2,75 1,2,3 A, B, T
IlepeHOCHBIE CBETUIILHUKHI
B3I-25 B3I 24 25 6,5 1,2,3 A, B, T
BI1-62-BM B3l 24 15 1,3 1,2,3 A, B, T
I1P-60-B B3I 12 15 2,1 1,2,3 A, B, T
CIIB-9 B3I 12 8,2 2,5 1,2,3 A, B, T
CIIB-27M B3I 12 27 1,15 1,2,3 A, B, T
CP-B3I B3I 12 18 | 08 (e 1,2,3 AB,T
Kabes)
CBP B3T3-B 12 - 0.9 1,2,3 T1,T2, T3
I1P-60-BM
[1P-64-BM1 B3r 24 15 1,4 1,2,3 A,B, T
[1P-64-BMI1
CI'B-1
CI'B-2 B3r 3,75 3,25 1,2,3 A,B, T
C3r-2 C3r 2,4 3,3 1,23 A,B, T
C3r-14 Cc3r AKKYMYISATOD 2,4 3,1 1,2,3 A BT
CAB-3,75 B4 3,75 3,4 1-4 A,B, T, 1
YAC-3B B3r 0,25 2,1 1,23 A,B, T
HPII09x3,75 B4T5-B 3,75 3,6 1-4 T1-T5
Tabnuma 32
Kpatkast xapakTepucTuka cBeTHIbHHKA | O6IacTh NPUMEHEHHUS CBETHIIHHIKA -
Tun Mapxuposra HOMHUHAJILHOE 10 KaTETOpHUAM II0 TpymIam
CBETUJIbHUKA B3PRIBOSAIIHITAL HalpsHKEHUE, MOIIEOCTP, Macca, KI' | B3PBIBOONIACHOM | B3pBIBOOIACHOMN
CBETUJILHUKA Bt
B CMECH CMECH
H4BH-150 H4b 220 150 7 1-4 A, b
H4B5-300MA H4b 220 300 10,5 1-4 A, b
H3BbH-300-1 H3b 220 300 7,5 1,2,3 A, b
H3H-300-2 H3b 220 300 7,5 1,2,3 A, b
H4b-300MA H4b 220 300 10,8 T4 A, b
HOTJI-1X80 HOT' 220 80 15-25 1-4 A,B, T
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HOLJI-2X80

HOJUT-1X40

HOIT2X40 HO/I 220 40 11-20 1-4 A.B.T, 1
Iz‘lgcf'ﬂm' H4A 220 250 11 1-4 A
H4T2H-300 H4T2-1B 220 300 14 TL. T2
HATAII1X80

ey H4T4-HB 220 80 14-27 1-4 T1-T4
HAT5I11X65

e H4T5-HB 220 65 14-27 1-4 TI1-T5
PCI125-80 2Exed|ICT4 220 (ZIPT) 80 145 HAIIC T1-T4
PCII- 125,175,

198175 250 2 ExedlICT 4 220 (IPH) e 145-155 A-TIC T1-T4
OWP -250/

HAT2 H4T2-H 220 (IPHI) 250 19 1-4 T1, T2
JIPII250/TIPA

HCII 23-220 2ExedICT2 220 200 65 NAIIC TL. T2

- Pa3zperiaercst npuMeHATH BO B3pBIBOOMACHBIX 30HAaX BCEX KIIacCOB, KpoMe Kiacca B - 1.
3azemJieHue 3aHYJICHUE 3JICKTPOYCTAHOBOK BO B3PbIBOOIIACHBIX 30HAX

Jljig 3aluThl JII0Ied OT MOPAKEHUS AJIEKTPUYECKUM TOKOM MPU MOBPEKACHUU H3O0JIALUU
JOJKHA OBITh MPUMEHEHa, M0 KpaiHell Mepe, OJHa U3 CIeAYIOUINX 3alIUTHBIX Mep: 3a3eMJICHHE,
3aHyJIeHHE, 3alMTHOE OTKIIIOYCHHE, Pa3Aeisaiomnil TpanchopMaTop, Majaoe HalpsoKeHHUE, TBOMHAs
U30JIAIMS, BRIpaBHUBaHKE moTeHIuanos [1,9].

OCHOBHBIMU U3 HUX SIBIISIIOTCS 3a3€MIICHUE, 3aHYJICHHE U BEIPABHUBAHKE MTOTEHIIUAJIOB.

3aszemnenuem KakoW-IHMOO dYacTH QJICKTPOYCTAHOBKHU HJIN BceH YCTAHOBKHU HA3bIBACTCA

npeaHaMCPCHHOC SJICKTPUICCKOC COCIUMHCHHUE C 3a3CMIIATIOIIUM YCTPOﬁCTBOM.

3azemnumenem Ha3bIBA€TCSI IMPOBOJHUK (DJIEKTPOJ) WM COBOKYIHOCTH 3JIEKTPUYECKHU

COCTMHEHHBIX MEXAY CO0OW TMPOBOJHUKOB (DJEKTPOAOB), HAXOISAUIMXCS B COMPUKOCHOBEHUH C
3eMJIEN.

36136]1/1]151}01/141/{]1/1 IIPOBOAHUKOM HAa3bIBACTCA IMPOBOJHUK, COCIUHSIONINM 3a3eMIsIeMbIC JaCcTH

C 3a3€MJINTEIIEM.

3anynenuem B DIEKTPOYCTAHOBKAxX HampsbkeHHEeM 10 | kB HasblBaeTcsl perHaMepeHHOe
COECIMHEHUE 4YacTeld DJIEKTPOYCTAHOBOK, HOPMAJIBHO HE HAXOJAIIMXCSA I0J HANpPsUKEHUEM, C
IIIyX03a3eMJICHHOM HEWTpajblo reHepaTopa WM TpaHchopMmaTropa B ceTax Tpex(dasHOro Toka, ¢

ITyX03a3€MJICHHOW CpeIHEeN TOYKOW MCTOYHMKA B CETSAX MOCTOSIHHOTO TOKA.

Hynesviv 3awpummnbiv__nposoodHukom B 3JEKTPOYyCTaHOBKax HampsbkeHueM 10 1 kB
HAa3bIBACTCsSl IPOBOJHUK, COCAUHSAIOLIMN 3aHYJISEMbIE YacTU C TIJIyX03a3€MIICHHOM HEWUTPAJIbIO
reHepaTopa Wiy TpaHchopMaTopa B CeTAX Tpex(a3HOro TOKa, C TIYyX03a3eMJICHHBIM BBIBOJOM
HUCTOYHHMKA OAHO(A3HOTO TOKa, C TIYyX03a3eMJIEHHONW CpeIHEeH TOYKOM MCTOYHHMKA B
TPEXIIPOBOJHBIX CETSAX MOCTOSIHHOTO TOKA.

Hynesvim Da6011MM nDO@OaHMKOM B DJICKTPOYCTAaHOBKAx IO 1 kB nHasnBaercs IMPOBOJHUK,

I/ICHOHBB}/CMHﬁ IJId TIMTaHUSA SJICKTPOIIPUCMHHUKOB, COCJIUHEHHBIN C T HYXO333CMH6HHOﬁ HeﬁTpaHBIO




reHeparopa WM TpaHchopMmaropa B CeTSIX Tpex(a3HOro TOKa, C IIIyX03a3eMJICHHBIM BBIBOJOM
UCTOYHHMKA OAHO(A3HOIO TOKa, C TJIyX03a3eM-JICHHOH CpeaHe TOYKOW MCTOYHMKA B
TPEXIIPOBOJHBIX CETSAX MOCTOSTHHOIO TOKA.

B anekrpocersx no 1 kB ¢ rimyxo3azemiieHHONW HEHTpasiblo HYJIEBOM pabOYMil MPOBOJIHHUK
MOYKET BBINOJIHATh (YHKLUHU HYJIEBOTO 3alIUTHOIO IPOBOIHUKA.

Bo B3pbIBOONAcHBIX 30HAX 3a3€MJICHHE WIIM 3aHYJIEHHE CJIEYeT BBINMOJHATH HPHU JIIOOBIX
HAIPSDKEHUSAX MEPEMEHHOI0 MM MOCTOSIHHOI'O TOKa. B kadecTBe 3a3eMIISIONIMX WJIM 3alIUTHBIX
HYJEBBIX IPOBOJHUKOB JIOJDKHBI TIPUMEHSTHCSA CIELUANbHbIE TOJbIE M  HU30JIMPOBAHHBIC
NpOBOJHUKHU. EcTecTBeHHbIE MPOBOJHMKM (METAIJIMYECKUE U JKEJIe300€TOHHbIE KOHCTPYKLUH U
TpyOONPOBOJBl  MPOU3BOACTBEHHOI'O  HA3HAYECHHUS, CTAJbHBIE TPYOBl  3JIEKTPOIPOBOIKH,
METaJUIn4eCKue 000JI0UYKH Kabesel U T. 11.) TOIMYCKAIOTCs TOJIBKO KaK JIOTOJIHUTEbHBIE.

OO6uue u cneunpuyeckue TpeOOBaHUS K yCTAHOBKAM 3aILUTHOIO 3a3€MJICHUS U 3aHYJICHUS
BO B3pPBIBOOMNACHBIX 30HAX NpUBeAEHbI B L. 7.3.132-7.3.141 rn. 1.7 I1YD.

BbIbOP MU INPUMEHEHUE 3APYBEXHOI'O B3PbBIBO3AIIUIIEHHOI'O
IJIEKTPOOBOPYJ1OBAHUSA

IIpobnema Ge30macHOCTH MPHU UCHOIB30BAHUU IEKTPOOOOPYIOBAHUSA BO B3PHIBOOMACHBIX
IPOM3BOJICTBAX MPHOOpETaeT 0co00e 3HAUEHUE B CBS3M C HKCIUTyaTallei OOJIBIIOro KOJINYecTBa
3apyOeKHOTO B3pPBIBO3ALIUIIEHHOTO 3JIEKTPOOOOPYAOBaHUs, TocTaBilsieMoro B Poccuio kak
OTJIENbHO, TaK U B KOMILIEKTE C TEXHOJOTUYECKUM 000pYyI0OBaHUEM.

Bri6op u IpPUMEHEHNE B Poccun  3apyOexHoro B3PBIBO3AIIUIIEHHOTO
3NIEKTPOOOOPYIOBAaHUS paHee perjaMeHTupoBanuck orpacieBbiM cTangaproMm [OCT 160.800.699-
79 - OCT 16 0800.704-79. OGopynoBaHue 3ICKTPOTEXHUUYECKOE B3PHIBO3ANIMINCHHOE. BBIOOD 1
NPUMEHEHHE 3apyO0eKHOTrO AIJIEKTPOOOOpYIOBaHUS JJs B3pBIBOOMACHBIX YCTAHOBOK.|, a B
Hacrosee Bpems - TpeboBaHusMH TJ1. 3.4 IlpaBuin [IIpaBuna skcrutyaTalii 3J1€KTPOYCTaHOBOK
norpebuteneit.] 1 Uncrpykuun [PJ1-03-67-94. MHCTpyKLMs O MOpsiAKE BbIIAUM pa3pelieHuil Ha
BBIMIYCK M MPUMEHEHHE TOPHO-IIAXTHOIO0 OO0OpYIOBaHMS, B3PHIBO3AIIMIICHHBIX U B PYJHUYHOM
HOpPMAJIbHOM  HUCIHOJHEHHHM  JJEKTPOTeXHHUYecKuX  u3nenuit  denepaibHbIM  TOPHBIM U
HPOMBIIUIEHHBIM Ha/130poM Poccun. .

CrpaHbl, MPOU3BOASAIINE M TOCTABISAIOUIME B3PHIBO3ALIUILEHHOE 3JIEKTPOOOOpYIOBaHUE,
MMEIOT HallMOHAJIbHbIE CTaHJIApThl (IIpaBHUJia) HA €ro MPOEKTUPOBAHUE, UCIBITAHUE, MAPKUPOBKY,
BbIOOp U MPUMEHEHHE, a TAK)KE CTaHAApThl Ha KIIACCU(UKALIMIO B3PHIBOOIIACHBIX YCTAaHOBOK (30H) U
B3pPBIBOOIIACHBIX CMECEH.

Kpome HalnMOHaJIBHBIX CTaHAAPTOB CYIIECTBYIOT MEXIYHAPOJIHBIE PEKOMEHAALMU U
HOPMBI, HalIpUMep:

pPEeKOMEHalMd  MEXAYHapOoAHOM JleKTpoTexHuueckod komuccun - MOK (IEC),
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o0OBeMHSIONIEH  NPAaKTHUYECKU  BCE  CTpaHbl, M3TOTOBISIIOIIME  WJIM  MOTpeOIsronue
B3pBIBO3AIIUIICHHOE MJIEKTPOOOOPYI0BAHNE;

eBporneiickue HopMmbl (EN), siBisironecs 00s3aTenbHBIMH JUTS BKIIOUEHHS B HALIMOHAJIbHbIE
CTaHJapThl CTpaH - WieHOB EBpomneiickoro KoMUTeTa M0 KOOPAUHALUYU 3JIEKTPOTEXHUYECKUX HOPM
(CENELEC).

BonbmuHCTBO 3apyOeKHBIX CTaHAAPTOB M TPABHJ CYIIECTBEHHO Pa3IHYAIOTCAd MEXIY
co0oii 1 oTiim4atoTcest ot HopM Poccunn.

Takum oOpa3zom, oOuiarie HOPM, CTaHIAPTOB U PEKOMEHJAINI 3aTpyAHSIET COMOCTABICHUE
3EKTPOOOOPYIOBAaHUSl 0 €ro B3pHIBO3AILMTE U YCIOXHSAET MpoOieMy BbIOOpa, MOHTaXka U
OKCIUTyaTallil 3apyOeKHOTO B3PBIBO3AIIMIICHHOTO 3JIEKTPOOOOPYIOBaHHS, KOTOPOE IOJKHO
COOTBETCTBOBATH TPEOOBAHUSIM POCCHICKIX HOPM U TMPABUIL

B Poccuto 3apy0exxHOE B3pBIBO3AIIUIIEHHOE AIIEKTPOOOOPYIOBaHHE TMOCTYMAET, Kak
MPaBUJIO, B KOMIUIEKTE C TEXHOJIOTHYECKUMHU B3PBIBOOMACHBIMU YCTAaHOBKAMH, HO MOKET
3aKynatbcsi W WHAMBHIYaJdbHO (pOcChibi0). B KOMIUIEKTe €O  B3pBIBO3AIIMIIEHHBIM
AIIEKTPOOOOPYJOBaHUEM JOJDKHA OBITh M COOTBETCTBYIOIIAsl JOKYMEHTalust OT (DUPMBI-
W3TOTOBUTEIS UM (PUPMBI-TIOCTABIIHKA.

B coctaB TexHU4eCKON JOKYMEHTAIIMH BXO/ST:

MEPEYeHb DJIEKTPOOOOPYAOBaHMS, B KOTOPOM YKa3bIBa€TCS BHUJA B3PBIBO3AIIMUTHI (T10
3apyOeKHBIM CTaHIapTaM U cTaHmapram Poccuu), MapKUpOBKa B3pPBIBO3ALIUTHI (TI0 3apyOesKHBIM
CTaHJapTaMm);

B3pBIBOOIIACHBIE YCIIOBUS NMPUMEHEHHUs (KJIacC B3pBHIBOOIACHOM 30HBI, KaTEropusi M rpymmna
B3PBIBOOIIACHON CMECH T10 3apyOeKHBIM CTaHIapTaM | cTaHnapram Poccun);

ceptuduKar (KOMHUS CBUIETEIHCTBA) O B3PHIBO3AIIUIIEHHOCTH KaXIOTO uU3AeTus (Wiu
NapTUM  OJHOTHMIIHBIX u3Aenuil). B cepTudukare yka3plBaeTcsi: CTaHIApT, IO KOTOPOMY
U3TOTOBJIEHO 3JIEKTPOOOOPYIOBaHME; BUJ B3PHIBO3AIIUTHI; MapKHpPOBKAa B3PBIBO3AILUTHl U
B3PBIBOOMIACHASI CpEeJla, Ha KOTOPYID pacCUUTaHO dJeKTpooOopyaoBanue. CepTuduKar HOKEH
OBITH COTJIACOBAaH C HAIMOHAJIBHOM (3apyOeKHOM) HCIBITATENbHOM oOpranu3aiuei. OOpasisl
cepTuUKaTOB MpuBeneHbl B JokymeHTax [PJ[-03-67-94. MHcTpykuus O MOpsAAKE BbLIAYU
paspelIeHnit Ha BBITYCK M MPUMEHEHHE TOPHO-IIaXTHOI0 000pyI0BAaHNUs, B3PHIBO3AIINIICHHBIX U B
PYAHHYHOM HOPMAJIBFHOM HCIOJHEHUH JIIEKTPOTEXHUYECKUX m3aenuid denepaabHbIM TOPHBIM U
npoMBIIUIeHHBIM Hag3opoM Poccuu., OCT 160.800.699-79 - OCT 16 0800.704-79.];

WHCTPYKIIUS IO MOHTAXKY U KCILTyaTaIuu;

cOOpOUHBIE YEPTEXKU DIEKTPOOOOPYIOBAHHS WIIM €r0 Y3J0B C yKa3aHHEM Mep, CPEICTB U
napamMeTpoB, 00ECTICYMBAIOIINX B3PHIBO3AIIHTY.

MapkupoBKa B3pbIBO3AILUTHI JIEKTPOOOOPYIOBAHMS COTIIACHO HAIIMOHAIBHBIM CTaHIapTaM



3apyOEKHBIX CTpaH U MEXAyHapoaHbIX opranm3anuid nmpuBoautcs B [OCT 160.800.699-79 - OCT
16 0800.704-79., 27]. MapkupoBKa B3pbHIBO3AIIMTHI COAEPKUT YCIOBHBIE 3HAKM WJIM JaHHBIE,
KOTOpBIE OTpaXkaroT (cM. Tabm. 2.6, 2.7 [Yepkacos B.H., Kysneyos B.A. Metoandeckue yka3aHus K
pEeIIeHUI0 3aj1a4u 0 BBIOOPY 3JIEKTPOOOOPYIOBAHMS Ui TI0KAPO- U B3PHIBOOMACHBIX MPOU3BOJCTB.
- M.: BUIITII, 1998.]; tabn. 5 [Yepracos B.H. MeToauka OIEHKH COOTBETCTBHUS 3apyOEKHOTO
B3PBIBO3AIIUIIEHHOTO 3JIEKTPOOOOPYIOBaHMS TPEOOBAHUAM IMPABWII TOXKAPHON OE30MacHOCTH_| H
[OCT 160.800.699-79 - OCT 16 0800.704-79. ]):

MPUHAJICKHOCTh  AJIEKTPOOOOPYIOBaHMS K  B3PBIBO3ALIUINEH-HOMY  (0Omuii  3HaK
B3pbIBO3aImUThI, Hanpumep, Ex , Eex , S, Rb, AD , SA u ap.). Crannaptel Anonun u IIBerun
00111ero 3HaKa He UMCIOT;

BHJI B3pBIBO3AIUTH (cM. Tabn. 2.6, 2.7 [Yepracos B.H., Kysneyoe B.A. Metoauieckue
YKa3aHUs K PEUICHHIO 3a/lad MO BHIOOPY 3JEKTPOOOOPYAOBAHUS AJISL MOXKAPO- U B3PHIBOOMACHBIX
NpOU3BOACTB. _ |; Tabn. 5 [UYepxacoé B.H. MeTtoauka OLIEHKH COOTBETCTBUS 3apyO0eKHOTO
B3PBIBO3AIIUIICHHOTO 3JIEKTPOOOOPYIOBaHUS TPeOOBAaHUAM IMPAaBHI MOXAPHOW 0€30MacHOCTH]| U
[OCT 160.800.699-79 - OCT 16 0800.704-79.]). Crannmaptel benbruu, CIHIA, Kananapl, a Taxke
paHee JeiicTBOBaBIINE CTaHAAPTHI AHTIIMU 1 DpaHINK STUX JaHHBIX HE COJIEPIKaT;

KaTeropuio B3pbIBOONMacHOW cmecHu (cM. Tabm. 2.2, 2.3 [Yepkacos B.H., Ky3ueyos B.A.
Metoanueckie yKa3zaHUs K PEHICHHIO 337ad MO BBIOOPY AJIEKTPOOOOpYyNOBaHUS Ui MOXKApO- U
B3PBIBOOMACHBIX TIPOU3BOJACTB.|; Tabm. 2 [Yepracoé B.H. Meronuka OIEHKH COOTBETCTBUS
3apy0eKHOTO B3PBIBO3AIIUIIEHHOTO AJIEKTPOOOOPYIOBaHUS TPEOOBAHUAM TMPABHI IOXKAPHOM
6e3onacuoct] u [OCT 160.800.699-79 - OCT 16 0800.704-79. _]). Kareropus ykaspiBaeTcs AJs
AIIEKTPOOOOPYIOBAHUS WM y3Jia, HMMEIOIIEro BHUJ B3PBIBO3ANIUTHI "B3PHIBOHETPOHUIIAEMAS
000s0uka" 1, KaK MpaBWIIO, "UCKPOOE30IIacHasI dIEKTPUUYECKasI 1IeTh";

IpymIy B3pbIBOONAcHOM cMmecu (cM. Tabn. 2.4 u 2.5 [UYepkacoe B.H., Kysneyos B.A.
MeTtoauueckre yka3aHHs K PEIICHUIO 3a/lad MO BBIOOPY AIIEKTPOOOOPYIOBaHUS AJS MOXKapo- U
B3PBIBOOTIACHBIX TPOW3BOJACTB.; Tabn. 3 [Yepxacos B.H. Metonuka OIEHKH COOTBETCTBUS
3apy0ex’HOro B3PHIBO3AIIMILEHHOTO 3JIEKTPO0oOOpya0BaHUs TpeOOBaHUSIM MpaBUI IOXKAPHOU
6e3omacHoctH] u [OCT 160.800.699-79 - OCT 16 0800.704-79.]). Cornacuo cranmapram CIIA,
Kananel, a Taxke paHee JeiicTBOBaBIIMM cTaHaapTam Axrmu, Opanuun u  Hranum
B3PBIBOOTIACHBIE CMECH HE KIACCH(PUIIMPOBAINCH IO TPYIIaM, TMOITOMY B JTHX CIy4asx B
MapKHUPOBKE TPYIINA HE YKa3bIBACTCS.

B MapkupoBKe B3pBIBO3AIIUTHI AIEKTPOOOOPYIOBAHUS, KPOME OCHOBHBIX 3HAKOB, MOTYT
YKa3bIBaThCS JOMOJHUTEIbHBIC JaHHBIE, TaKUue, KaKk HOMep cepTu(uKara, HOMEep CTaHAapTa, 30Ha
B3PBIBOOIMIACHOCTH, JIOMYCTUMBIE MmapaMeTpbl o uckpobdesomacuoctu (U , |, L, C), momyctumoe

BpeMsi, OIyCTHUMas TeMIlepaTypa HarpeBa 4yacTei 31eKTpooOopy10BaHUSI.


http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1545601
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1545601
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1538346
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1476087
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1476087
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1476087
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i1538346

Bo Bcex 3apyOexHbIX CTaHgapTax s BCEeX BHUIOB  B3PBIBO3ALIUTHI, KpOME
UCKPOOE30MaCHBIX AIEKTPUUYECKHX IIETIeH, OTCYTCTBYET JI€JICHUE Ha YPOBHU B3PHIBO3AILUTHI.

Be160p  B3pBIBO3ALIUIIIEHHOTO  AJIGKTPOOOOPYIOBAHUS  PEKOMEHIYETCS TPOU3BOIUTH,
NPUAECPKUBASICH ONPEACICHHON MTOCIEI0BATEIbHOCTH.

ComnocraBJiieHre 0Te4eCTBEHHOI U 3apy0ekHol KiaaccupuKkaumii B3pbIBOONACHBIX 30H

Knaccu¢ukanum B3pbIBOOMACHBIX 30H (YCTaHOBOK), NPHUHSTHIE B pasHBIX CTpaHax |
OpraHu3alysaX, CYIIECTBEHHO pa3IMYalOTCs MeXay coO0O0i, BCIEACTBHE 4Yero, Kak MpaBuiIo,
OTCYTCTBYET OJIHO3HAYHOE COOTBETCTBUE KJIACCOB 30H IO Pa3HbIM CTaHIapTaM.

Opnako ans ueneil BbIOOpa 3apy0eXHOTO B3PBIBO3ALIUIIEHHOTO 3JEKTPOOOOpYHIOBaHUS
COIOCTABJICHHE 3apyOCKHBIX Kiaccuukanuii ¢ knaccudukamuerr mo I[IYD BO3MOXHO
HeoOxoaumo ( Tabi.33).

ConocrasiieHne kKiaaccupukanmii B3pbIBoONacHbIX cMmeceil mo IIYD u 3apyOexHbimM
CTaHJapTam

Knaccudukanus m pacrnpesesieHne B3phIBOOIMACHBIX CMECEH MO KAaTeropusiM M TPYIIaM B
COOTBETCTBUM C JCHUCTBYIOIIMMH CTAaHJAPTaMU psAfa CTPAH M MEXKAYHAPOJHBIX OpraHU3ALMN
MPUBOJASATCS B CTaHAAPTAX.

Kak B Poccun, Tak u 3a py0exxoM kinaccudukaliysi B3pbIBOOMIACHBIX CMECEH M0 KaTerOpHsiM
MIPOU3BOJUTCS 10 BETUYMHE KPUTUUECKOTrO 3a30pa. OJHAKO METOIMKA OLICHKH KAaTErOPUU CMECH,
060py,ZlOBaHI/I€, IMPUMCEHACMOC IJId 3TUX ueﬂeﬁ, a TaKKXC I'PaHUYHLIC YU CJICHHBIC 3HAUYCHUA 3a30POB,
M0 KOTOPBIM B3PBIBOOMACHYIO CMECh OTHOCST K TOW WJIM MHON KaTeropuH, pa3iuyarorcs. YToOsl
OIICHUTh BO3MOXKHOCTH NMPUMEHEHHsI 3apy0eKHOTO B3PHIBO3AIIUILEHHOTO AJIEKTPOOOOPYIOBAHUS B
cpene TOW WM MHOW KaTeropuu, B OOJBIIMHCTBE CIy4aeB JIOCTATOYHO COMOCTABUTH 3apyOEKHbBIC

KJIacCU(PUKaIMK ¢ COOTBETCTBYIOIIEH Kinaccudukarmei mo 1Y 3.

Taonuma 33
Poccus
I'OCT P | ®pannus, CIIA,
my» 51‘3%%1; ng 51330.22- MDBK TI'epmanus | Anonus AHrnus Hranus Kanana Uexust
o 99
- 0 ] Zone0 | zoneo | C13S0 |, o | Classel ] SNV 3
Location Div. 0
Class 1 . Classe 1 Class 1
B-I 1 - Zone 1 Zone 1 Location Div. 1 Div. 1 Div. 1 SNV 2
Class 2 . Classe 1
B-la 2 - Zone 2 Zone 2 . Div. 2 . Class 1 SNV 1
Location Div. 2 Div. 2
B-16 - - - - - - - ' -
Class 1 . Classe 1 Class 1
- 1 - Zone 1 Zone 1 L ocation Div. 1 Div. 1 Div. 1 SNV 2
Class 2 . Classe 1 Class 1
2 - Zone 2 Zone 2 L ocation Div. 2 Div. 2 Div. 2 SNV 1
Classe 2 Class 2
B-1l - 21 - Zone 10 - - Div. 1 Div. 1 -
Classe 2 Class 2
B-1la - 22 - Zone 11 - - Div. 2 Div. 2 -




Takoe comocraBieHHE COOTBETCTBHS KaTETOPHH B3PBIBOOIIACHBIX CMECEH BO3MOMKHO IIO
Tab1.34.

Knaccugukanust B3pbIBOOIMACHBIX CMECE IO TpylHnaM MPOU3BOIUTCA IO TEeMIeparype
camoBocIIaMeHeHus. B Tabn. 35.mpencraBiieHbl Ki1acCU(UKALMKM B3pBIBOONACHBIX CMeced 110
rpymnmnam B 3apyOexHbIX cTpaHax 1 Poccun.

B psine ciyuaeB naHHBIX, MPEACTaBICHHBIX B Ta0d. 34 u 35 , MOXeT ObITh HEJOCTATOYHO
JUISL COIIOCTABJIEHUSI KaTeropuil M TpyNI B3pPbIBOONIACHBIX CMECEHl M pEIIeHus BOIIpoca O
OPUMEHEHUH  3apy0eXHOIro  B3PHIBO3ALIUILIEHHOIO  3JIEKTPOOOOPYAOBAaHUS B  KOHKPETHBIX
B3pBIBOOIIACHBIX 30HAaX. B 3TuX ciyyasx HEOOXOQUMMO 3HATh paclpelieleHue KOHKPETHBIX
B3pbIBOONIACHBIX CMECEW I10 KaTeropusM U TIpylnmnaM B COOTBETCTBUU C HallMOHAJIbHBIMU
CTaHJapTaMH U CPABHUTH €ro ¢ JaHHbIMH Ta0. 7.3.3 [TYD wmm npw. 3 TOCT 12.1.011

CooTBeTcTBME MAPKHPOBOK 3apYy0€:KHOI0 M O0Te4eCTBEHHOI'0 3JIEKTPOOOOPYI0BAHMS
10 B3pPbIBO3alINTE

Bei6op 3apy0eXHOro B3pbHIBO3AIIMILEHHOTO 3JEKTPOOOOPYAOBaHUS U OLEHKa €ro
cooTBeTcTBUS TpeboBanusm [1YD npeanonararor:

BbIOOp YPOBHS M BMJIA B3PHIBO3ALIUTHI 3JIEKTPOOOOPYAOBAHMS Ha COOTBETCTBHE KJIACCy
B3PBIBOOIIACHOM 30HBI (CM. Tab. 2.7

BBIOOp MapKHUpPOBKHM (3HAKa) B3PBIBO3ALIMTHI HA COOTBETCTBHE B3PHIBOOMACHOHN cMecH (IO
KaTeropuu | rpymre) - cM. Tabn34u 35.

B Tabn. 36 mpuBOASTCA HEKOTOpPHIE COOTBETCTBYIOLIME MAapKUPOBKU IO B3pBIBO3AIINUTE
3apy0eKHOTO M OTEYECTBEHHOTO DJIEKTPOOOOPYAOBAaHUS W O0JAaCTH €ro NpPUMEHEHHs BO

B3PBIBOOIIACHBIX CpE€aax.

Ta6aunma 34
Poccus (ITYD, TOCT
12.1.011-78) Anrmus
(BS 4883-1971)
®panmus (NF C 23-
514, 1977) CENELEC IOrocnasus Benrpus IBenms CIIIA (NES - Yexus
(EN 50014,1977) ®PI" | (TEHNICKI (MSz4814/1- | SInonus (JIS C (SEN - 500-1975) (CSN
(VDE 0170/0171, Teil PROPISI, 72) CPP (STAS| 0903, 1972) 210800, Kanama (C222 | 341480,
/12/70) Bensrus (NBN 1968) 6877-68) 1969) 6 30-1970) 1969)
286, 1965) Utamus
(Norme 31-1/ x -1989)
MDOK (Publication 79-1,
1971)
IIA IIA III 1 1 D P
IIB IIB 1l 2 2 C
IV/a 3a
Inc e IV/s | IVIX 3B 3n 3 B H
11D IV/c 3¢ A

IIpumeuvanus. B page crpan, Hampumep B CIHA, Kanage, no TepMHHOJIOTMM BMECTO KaTErOpHH
B3pBIBOOIIACHOI CMeCH MPUHSATA IPyNNa, B SINOHUHM - KJIacC B3pbIBa.




2. Kareropuu B3peiBoonacHoi cMecu ¢ uaaekcamu [ID , IV /¢, 11 C, 3c 1 A COOTBETCTBYIOT KPUTHIECKOMY 3a30PY
B3PBIBOOIIACHON CMECH alleTHUJIeHa, a ¢ mHAekcaMu [V / X 1 31 - BceX BEIIeCTB dTHUX KaTEerOpHil.

3. HammeHoBaHMe CTpaH B 3TOW W Jpyrux TabnaMIax pasa. 2 COOTBETCTBYeT paHee jeiictBoBaBmemy OCT
160.800.699-79

Tabmnuma 35
Benrpus
Poccus (ITYD, TOCT 12.1.011-78) (MSsz
IOrocnasus ( TEHNICKI PROPISI 4814/1-72)
. bensrus (NBN
, 1968) Anrmus ( Ex - Memo 1; Yexus SInonust 2861965 - 1015
Temmeparypa 1972) I'epmanus (VDE 0170/0171, (CSN Ji1sc [IBenus - I:IBO3a ETH
camoBocmiamerenus, | Teil /12.70) Uranus ( Norme 31-1/ 341480 0903, 1972) (SEN - "o pHBOHe§ oI~
caite, °C X -1989) dpass (NF C 23-514, | “Jge0™ | Benbrus ~|210800,1969) p aeMaﬂp
1977) CENELEC ( EN 50014, (NBN 06L(l)noq1<a")
1977) MOK ( Publication 79- 717/1967 -
1,1971) IUIA 3aUTH
BUA ueu)
450 T1 A Gl T1 N
300 T2 B G2 T2 (0]
200 T3 C G3 T3 p
175
T4 D G4 T4
135 Q
120 T5 E G5 T5
100 -
85 T6 F - - -

IMpumeuanue. Kiaccudukanus B3pHIBOOMACHBIX CMeced MO rpymmam aeicTByrommMu cranaapramu CIIA
(NEC -500-1975) u Kanazsr (C222 6 30-1970) He npeaycMOTpeHa.

Taonuma 36
MapkupoBKa 110 B3pbIBO3ALIUTE

Bug BspeiBoonacHas Poccus Dpanis

B3pBIBO3ALIUTHI CMECh 112*2%;0 mBP> | TME» UCCP| OPI' |Anonus|AHIJIAA CENELEC
Ex3

Meran 1EXTIAT B1T1-B| BI1A =8 ExdIIAT1| d1G1l |ExdlIAT1| ExdIIAT1
d B4T5 Ex3

CSs2 1EXdIICT6 B | B41 HIF ExdIICT6|d3 8 G5 |ExdIICT6| ExdIICT 6
ExD

e Cepuprii 5¢pup |2ExellCT4|H4T4-H| KOU' 1D ExellCT4| eG4 |ExellCT4| ExellCT4
B3T2- Exs

0 JIABUHWIIT 1ExolIBT2 M MO B ExolIBT2| 0G2 |ExolIBT2| ExolIBT2
Euxfi

p Tpuxiopcman 1EX2”CT B4T3I| 1O | —— E(’j‘%n G 3 Eé%n Exp I CT3
Bl

s Okwcs atnnena | 1ExsIIBT2 [B3T2-C| COB B ExslIBT2| sG2 |ExslIBT2| ExslIBT2

. 1 ExilICT no Exf . . . .

i H2 BATI1-U — | ExilICTI| iG1 |ExilICT1| ExilICT 1

1 BOJOpOA | HIA

IJIEKTPOOBOPYAOBAHMUE B IIOKAPOOITACHBIX 30HAX

Ilooicapoonacrnas 3ona - MMPOCTPAHCTBO BHYTPU U BHC HOMCMCHHﬁ, B Ipcaciiax KOTOpOoro

MOCTOSTHHO WJIM TIEPHOJUYECKH OOpaIriaroTcs roproune (Cropaembie) MaTepuaibl W BEIIECTBA B
YCIIOBHSX HOPMAaJIBHOTO TEXHOJIOTHIECKOTO MPOIIECCa WA TIPU €r0 HAPYIICHUSX.

B noxapoonacHbIX 30HaX MpPHUMEHSETCS HIIEKTPOOOOPYIOBaHHE OOLIEro Ha3HAYECHUs
(cm.puc.34). Ilpu oTOM cCTemeHb 3alUTHl  OOOJOYKM  3JIEKTPOOOOPYIOBAaHUS  JOJDKHA

COOTBCTCTBOBATH KJIACCY HO)KapOOHaCHOﬁ 30HBI.




Ha o6omouky Takoro siaeKkTpooOOpydOoBaHWs, WJIM HAa TaOJWYKy C €ro MacrmOpPTHBIMHU

JaHHBIMHU, WX B MCCTAaX, YKA3dHHBIX B CTAHAAPTAX UJIU TCXHUYCCKUX YCIIOBUAX, MOTYT HAHOCHUTBLCA

yCIIOBHBIC 0003Ha4YeHMsI cTeneHu 3amuThl ooonouku mo 'OCT 14254-86.

Ona o6o3HavaeTcs JaTUHCKMMH OykBamu [P (HauanpHble OykBBI ciioB International

Protection ). Crnenyroniue 3a HUMH B IUGPHI 0003HAYAIOT: MepBas HMUdpa - CTENCHb 3aIIUTHI

nepcoHajga OT COMNPUKOCHOBCHHA C TOKOBCAYIIMMHU 4YaCTsIMU KW IOINAJAaHUA BHYTPb 000JI0UKH

TBCPAbIX MMOCTOPOHHUX TCJI; BTOPAs - CTCIICHb 3alllUThI 060py11013aH1/1;1 OT IMPOHUKHOBCHUA BHYTPb

000JI0YKH BOJBI. B T1a6n.37 IMPUBCACHBL HauboJiee YacTo BCTpEYAKOIINECA CTCIICHU 3allluThL

0001049eK 31eKTpooOOpyI0BaHUs, a B Ta01.38 1 39 ompeneneHus CTENEHEH 3aluThl 0007I0UYeK.

Ecmu nnst anextpoobopynoBanus HE TPeOYeTCsl OJMH M3 BHUJIOB 3AIIUTHI WIIK HCIIBITAHUS TI0

JaHHOMY BUAY 3alllUThI HC IIPOU3BOAATCA, TO B YCJIOBHOM 0003HaYCHUU A0IYCKACTCA NPOCTABJIATH

3HaK " X " BMecTo 1mudpoBoro obo3nauenus. Hampumep: IPX 2, IP 3 X u T. 1.

[Ipu BbIOOpPE 31EKTPOOOOPYIOBAHUS,

YCTAHABJIMBAEMOI'0O B IIOXKAPOOIIACHBIX 30HAaAX,

HEOOXOJUMO YYMTHIBATh TaKK€ YCIOBHUS OKpYXarolled cpeabl (XMMHUYECKYH) aKTHBHOCTD,

arMoc(epHbie ocaaku u T. 1.) (1. 7.4.11 TIYD).

Tabnuma 37

IepBas mudpa-3ammra ot

Bropas 1udpa - 3ammnTa oT IPOHUKHOBEHHSI BOJIbI

IIPOHUKHOBEHUS U TIOMalaHUs 0 1 2 3 4 5 6 7 8
MIOCTOPOHHUX TEJ
0 1PO0 1PO1 - - - - - - -
1 IP10 IP11 IP12 IP13 - - - - -
2 1P20 1P21 1P22 1P23 - - - - -
3 1P30 IP31 P32 IP33 1P34 - - - -
4 1P40 1P41 1P42 1P43 1P44 - - - -
5 - - - - IP54 IP55 IP56 - -
6 - - - - - IP65 IP66 IP67 -
7 - - - - - - - - IP68
Tab6nauma 38
[lepBas CrerneHp 3alIMTHI U3JEIHS OT ITONaAaHNs BHYTPb TBEPBIX TOCTOPOHHHX TeIl
nudpa Kpatkoe onucanue Onpenenenne
0 3amuTa OTCYTCTBYET CrennaibHas 3allIMTa OTCYTCTBYET
1 3amuTa OT TBEpABIX Tel|3amuTa OT MPOHMKHOBEHMS BHYTPh OOOJIOUKH, HampuMmep, pyKH H  OT
pa3mepom Oosiee 50 MM | TPOHMKHOBEHHS TBEPJIBIX TEJ pa3MepoM cBhIme 50 MM
2 3amuTa OT TBEpABIX Ten |3aluTa OT IPOHUKHOBEHUS! BHYTPh 000JI0YKN MabIIEB MM NMPEAMETOB JUIMHOW HE
pa3mepom Goxee 12 MM [6omee 80 MM M1 OT MPOHUKHOBEHUS TBEPJIBIX TEJ Pa3MepOM CBHIMIE 12 MM
3amuTa OT TBEPABIX Tel|3almuTa OT MPOHUKHOBEHHS BHYTPh OOOJOYKM HWHCTPYMEHTOB, HPOBOJIOKH
3 pa3mepom Oostee 2,5 MM |TMaMETPOM WM TONIIMHOK Oojee 2,5 MM M OT NPOHUKHOBEHHS TBEPABIX Tel
pasmepom Goiee 2,5 MM
4 3amuTa OT TBEPABIX Tel|3aluTa OT MPOHWKHOBEHHS BHYTPh OOOJIOYKH IIPOBOJIOKM M OT NMPOHUKHOBEHHMS
pasmepom Gomee 1,0 MM |TBepBIX Ted pasmMepom Ooiee 1,0 MM
3ammTa OT MBUTH [TpoHNKHOBEHNE TBUTH BHYTPH O0OJOYKH HE MPEJOTBPALICHO MOTHOCTHI0. OXHAKO
5 MBI HE MOXKET MPOHHMKATH B KOJMYECTBE, JOCTATOYHOM JUI HapyIIEHHUs paboTHI
W3IETHUs
6 [Temenenponnmaemocts |[IpoHNKHOBEHHE HUIH NPEAOTBPAIIEHO MOJTHOCTHIO

Ilpumeyanus:

1. OGonouka wm3menHii CO CTENEHBIO 3aIIMTHl, COOTBETCTBYIOUICH MepBBIM Iudpam 1-4, He

JIONyCKaeT MPOHHUKHOBEHHWSI TBEPIbIX TeJ NPAaBUIBHOW M HENpaBWIbHOW (OPMBI pa3MepoM, yKazaHHbIM B Tpade
"KpaTkoe onmcanne", eciii pa3Mepsl Tea B TPEX B3aMMHO IMEPICHINKYIISIPHBIX HANIPABICHUAX MPEBHIIAIOT YKa3aHHBIC




pa3Mepsl.
2. Tekcr, npuBeneHuslii B Tpade "Kparkoe ommcanue", He MOKEH OBITh MPUMEHEH IJI ONpEACNICHUS CTEICHH
3aIATHL.
3. BO3MOXHOCTH TpPUMEHEHHWS CTeleHed 3amuTbl 3 W 4 mo mepBoi nmppe 0003HAUEHUS IS W3ACIHHA C
OTBEPCTUSAMH JJISl CIIMBa KOHJCHCATa M (WJIM) BEHTWIAMNOHHBIMU OTBEPCTHSIMU YCTAHABIHMBACTCS B CTaHAAPTaX FUTH
TEXHUYECKUX YCIOBHUAX HA M3AEIHSI KOHKPETHBIX CEPUil M THIIOB.

Taonuma 39

Bropas CTeneHp 3aluThl U3CIHsI OT MONAIaHUS BOJIBI
mdpa | Kparkoe onucanue OrnpeneneHue
0 |3ammura otcyrerByet |CrienuanpHasl 3alUTa OTCYTCTBYET
1 3ammra oT Kamenb [Karmim BoJbl, BEPTUKAIBHO MAJAIONINe HAa 000JI0UKY, HE JOJDKHBI OKa3bIBATh BPEIHOTO
BOJIBI BO3JICHCTBUS HA U3JCIHC
3ammta OT Kamenb [Karim BoJbl, BEPTUKAIBHO MAJAIONINe HAa 000JI0UKY, HE JODKHBI OKa3bIBATh BPEIHOTO
2 |BOABI TPHU HAKIOHE|BO3JCHCTBUS Ha W3JACINEC NpPU HAKIOHE ero oO0OJOYKH Ha JoOoW yrom mo 15°
mo 15° OTHOCHUTEJIbLHO HOPMAJIBHOTO IOJIOKEHHUS
OX]Ib, TTANTAIOIINH HAa 000J0YKY TOJ yriaoM 60° OT BepTHKAIH, HE JOJDKEH OKa3bIBaTh
3 3ammra oOT JOXK I Hoxap, HU m y Hoay p i ’H
BpEIHOTO ACUCTBUS HA M3/ICTHE
Boma, pa3OperuBaeMas Ha 000JIOYKY B JIFOOOM HAIlPaBICHWH, HE JOJDKHA OKAa3BIBAThH
4 3ammta oT OpBI3T N
BPEIHOTO ACUCTBUS HA M3/ICIIHE
5 3ammrta OoT BOASHBIX [CTpys BOIBI, BEIOpackiBaeMas B JIIOOOM HAlpaBICHHH Ha O0OJNOYKY, HE OJDKHA
CTpy# OKa3bIBaTh BPEIHOTO NEHCTBUS Ha U3ICIHC
6 3ammra oT BONH|Boma mpWM BONHEHHWH HE [OJDKHA MOMAAATh BHYTPh OOOJOYKH B KOJHYECTBE,
BOJIBI JIOCTATOYHOM JIJIsl TIOBPEKACHUS H3ICIHS
7 3ammra npu |Boma He IODKHA MPOHHWKATH B 000JIOUKY, MOTPYKCHHYIO B BOXY, IPH OIPECIICHHBIX
TIOTPY>KEHUH BBOJIY |JaBICHUU M BPEMEHHU B KOJMYECTBE, JOCTATOYHOM IS TOBPEKICHHUS N3ICITHUS
Samra — Wznmenust TPUTONHBI U1 JIUTEIBHOTO TOTPY)KEHWS B BOAY TIPH  YCIOBHSX,
p YCTaHOBIICHHBIX N3TOTOBUTEIIEM.
8 JUINTEITLHOM

MOTPYKEHUH BBOIY

11 puMcdHaHHUucC. I[J'I?I HCKOTOPBIX THIIOB I/I3,I[CJ'II/H>’I JAOIMYCKACTCA MPOHUKHOBCHUEC BOABI
BHYTPb O6OJ'I0‘II(I/I, HO 0e3 HaHEeCEHHs BpcJa U3ACJINIO

Ilpumevyanue.

Tekct, npuBeneHHbIi B Tpade "Kparkoe omnmcanme", He ODKEH NPUMEHATHCS JUIA

OIMPCACIICHUA CTCIICHU 3allIUThI.

B cinyyae HEOOXOIMMOCTH JOMYCKAETCsl TOMOJHUTENBbHON MPONMCHON OYKBOM JIATUHCKOIO

aJ'I(l)aBI/ITa YKa3bIBaTh B CTaHAAPTAX WM TCXHUYCCKUX YCIOBUAX Ha U3ACIINA KOHKPCTHBIX CepI/Iﬁ n

THUIIOB JOIIOJITHUTCIIBHBIC JaHHBIC.

BykBel S , M, unn W 10JDKHBI HCTIOSTB30BATHCS TOJIBKO CO CJICTYIONTUMHU 3HAYCHHUSIMU:

S - uCTHBITaHO Ha TPOHUKHOBEHUE BOJBI, KOIJIAa H3JeTUe He paboTtaeT (Hampumep,

HEMNOJIBIKHAsS paboTa);

BpaIlaronascs MaiimHa);

M -

HUCIIBITAHO Ha HNPOHHUKHOBCHHC BOMIBI,

Korga us3aciuc pa60TaeT (HaHpI/IMep,

W (cnenyer cpa3y mocne IP ) - uzmenue ¢ TakuM 00O3HAYEHHEM MPETyCMOTPEHO ISt

HCIIOJb30BAHUS B OCOOBIX KIMMATHYECKHX YCI0oBUAX TpU OCYHIECCTBIICHUU JIOTIOJTHUTEIbHOM

3alIUTBl KOHCTPYKIUHW U3CJINA WU B IPOLUCCCC SKCIIIyaTalluu.

OTcyTCTBI/Ie JOIIOJTHHUTCIIbHBIX 6y1<B 03HA4YacT, 4TO U3JCINEC COOTBETCTBYCT HaHHOﬁ CTCIICHU

3aIlUTHI BO BCEX HOPMAJIbHBIX YCIOBUSX PAOOTHI.

OO0o3HaUeHHE CTEIEeHU 3allUThl OOJXKHO HAHOCHUTBLCA Ha O60J'IO‘-IKy U3ACIuA MWW Ha

Ta6J'II/ILIKy C MApKHUpPOBOYHBIMU HOAHHBIMU W YCTAHABJIMBATLCA B CTaHAAPTAX HIIM TCXHUUYCCKHUX

YCIIOBUAX HA U3JCITNA KOHKPETHBIX CepI/Iﬁ 7 THIIOB. B »THX ke HOPMATUBHBIX JOKYMCHTAX JOJI?KCH




YCTaQHaBJIMBAThCSl CIIOCOO MApPKUPOBKH, KOTJAa OJHA 4acTh OOOJOYKM HMMEET CTENEeHb 3allUTHI,
OTJIMYHYIO OT IPYroM 4acTH.

Kunaccnpukanus noxapoonacHbsix 304

Kiacc moxapoonacHOW 30HBI ONPENENACTCS TEXHOJIOTaMU BMECTE C DIIEKTPUKAMHU
IIPOEKTHOM WJIM DKCIUTyaTallMOHHOM opraHm3anuu. Kiacchl MOKapoOONAacHBIX 30H XapaKTEPHBIX
IIPOU3BOJCTB JIOJDKHBI COJEP/KATHCS B HOPMAX TEXHOJIOTMYECKOIO IPOCKTUPOBAHMS WU B
OTPACIIEBBIX IIEPEYHAX IIPOU3BOJACTB 110 B3PBIBOIIOKAPOOIACHOCTH.

Knaccudukanms mokapoonacHeIXx 30H mpuBoauTcs B . 7.4 IIYD um mpexacraBieHa B

Tadi.40

Taonuma 40
Kiace
MOKapOOTacHON XapaKkTepucTHKA M0XKapPOOIACHOH 30HbI
30HBI
- | [IpocTpaHCTBO B TOMEIICHHSIX, B KOTOPBIX OOpAaIIAlOTCSl TOPIOYHME JKHUIKOCTH C TEMIIEpaTypoi
Benblky Boime 61 °C (em. . 7.3.12ITVD)
[IpocTpaHCTBO B TOMENICHUSX, B KOTOPBIX HMEETCS TOpIOYas TbUIb WM BOJOKHA C HIKHUM
II- 11 KOHI[CHTPAIHOHHBIM MPEIEIOM PACTIPOCTPAHEHHS IIAMEHH Gonee 65 /M ° k 00beMy Bo3ayxa (CM. II.
7.3.17 T1YD)
M- a [IpocTpaHcTBO B TNOMENICHUSX, B KOTOPHIX OOpaINAlOTCs TBEpIblE WIM BOJOKHUCTHIC, HE
MepexoAsIIe BO B3BEIIEHHOE COCTOSTHHE, TOPIOYHE BEIECTBA, MaTepHAIIbI
- IIpocTpaHcTBO BHE MOMENICHHH, B KOTOPBIX OOpAaIIalOTCs TOpIOYHE >KUAKOCTH C TeMIepaTypoit
BenbIky Boitie 61 °C wiu TBepAbIe, B TOM YUCIIE U BOJIOKHUCTBIE, TOPIOUNE MAaTEPUAITBI

Bb10op 21ekTpo00OpYyAOBAHMSA /ISl TIOKAPOONIACHBIX 30H

JIEKTPONPOBOAKH U KalebHbIe JJUHUMN

B noxapoomnacHbIX 30Hax I 3JEKTPOIPOBOAOK PEKOMEHAYETCS IPUMEHSTHh MPOBOJA U
Kabenu ¢ QIIOMHUHHEBBIMH M MEIHBIMM JKWJIAMM, HE pacHpOCTPaHAIOIINE TOpEHHE,
cepTu(dUIMpOBaHHbBIE TIO MOXKAPHOM 0€30MaCHOCTH U UMEIOILKE MPEIE PACIPOCTPAHEHUS TOPEHUS
npu rpynnoBoil mpokiagke I[IPTTI1. IIpoBoma u kabenu ¢ MONMMATHICHOBOM H30IsALUEH U
000JI0YKaMH 3allpelieHbl K NMpUMeHeHuto. N30 npoBOJHUKOB J10JIKHA OBITh pacCYMTaHa Ha
HanpspbkeHue He Huke 660 B.

JlomycTrMble cIOCOOBI TTPOKIIAIKU MPOBOJOB U Kalesel 1 JOTOJHUTEIbHBIE TPEOOBAHUS K
AJIEKTPONPOBOJKAM B IMOKAapOOIMACHBIX 30HaX omnpeaenstorcs mno 1. 7.4 IIYD (obnacts
NPUMEHEHHUsS HEKOTOPbIX M3 HHMX MNpUBOIUTCA B Tabm.41), mpu 5ToM KabenpHass JUHHUS U
AIIEKTPONPOBOJIKA JOJIKHBI OBITH HE PACHIPOCTPAHSIOIIMMU TOPEHHUE.

TpeboBaHui0 MO HepacpOCTPaHEHHIO TOPEHUS OTBEYAIOT Kabenu U MpoBOJa, KOTOpHIE
IIPOLUIM MCHBITAHUS NpU rpynnoBoi npokiaake mno kareropun A (mo 'OCT 12176). B ocHoBHOM
3TO Kabenu ¢ obonoukamu u3 I[1BX, B koTophie 100aBIE€HBI pa3IMYHOIO POAa aHTUMHPEHBI. Mapku
X Kabenedt umeror uHaekc "Hr" (manpumep, ABBI'nr, KBBI'ar, TIIBur). Eciu xaGenbHbie
U3JIeNKsl HE OTBEYAOT TPEeOOBAHHIO MO HEPACHpPOCTPAHEHUIO TOPEHHUs, TO OHU JOJKHBI ObITh

3allUIICHBI CCpTI/I(I)I/IL[I/IpOBaHHBIMI/I OTHC3allIUTHBIMH KaOeIbHBIMU IMMOKPBITUAMU (OKH) Ui




HCITOJIH30BaTHCS B SJIEKTPOMOHTAXKHOU apMmaType (Tpyoax, kopobax u T. I1.).

Taonuuya 41
Brz Cr1oco0 BHITIOTHEHHS IIpoBona Kabemn
TIPOKJIAIKA
HenocpencTtBeHHO 1O  HECropaeMbIM AAT, AAbuanl', ABBI'ur, ABPI'Hr,
ATIIPD
KOHCTPYKLHUSIM U IOBEPXHOCTIM AHPTHr,
Ha nzonsropax AIIB, ATIPB -
Orphrras Ha tpoce - ABBI'ar, ABPI'ar
B crampHBIX TpyOax AIIPB, ATIB -
B kopobax AIIB, ATIPB AAIlls, AAT', ABBT', AHPI', ABPI'
Ha scrakagax (MeTayuIOKOHCTPYKITUH, AHPT, ABPI', ABBBI', AHPBI',
TpyOBI, JTOTKH H T. 1I.) ABPBI', ABBI'
CkpriTas |B crampHBIX TpyOax AITPTo, ATIB AITPB -

HOpumeganus: 1. [lpy Hanuaum CcHEMUANBHBIX YCIOBHH M TpeOOBaHWI BMECTO ATOMHUHHEBBIX MOTYT
MPUMEHATHCS IPOBOJA M KaOEIH C MEIHBIMH KHUIaMH aHAJIOTHIHONW MApKH.

2. Ilpumenenne kxabeneil co CBUHIIOBOW OOOJOYKOW IOJDKHO OBITH OTPAHUYECHO W OIPENENATHCS TPeOOBaHHUAMHU
OKpYXKalomIeH cperpl (HarpruMep, XUMHYECKHE [1€Xa CO CPEaMH, BPEAHO BIMAIOIINMHY Ha APYTrHe 000I09KH Kabers).

3. CymmapHas uoniajp ceueHuil kabenei (IpoBoJOB) HOJDKHA COCTaBIATh He MeHee 30 % MonepeyHoro cedeHus
KopooOa.

CoenuHuTeNbHBIE M OTBETBUTEIBHBIE KOPOOKM, MPUMEHSEMBIC B JJIEKTPOIPOBOJKAX B
MOKapOOMAaCHBIX 30HAX JIFOOOTO Kilacca, MOJKHBI UMETh CTENEeHb 3alIUThl 000J0ukH He MeHee [P
43. OHU IOJDKHBI U3TOTABIMBATHCSA U3 CTAIM WIM JAPYroro mpoyHoro mMarepuana. [lmactmaccoBbie
YacTH, KpOME IMPUMEHSIEMBIX B TPYIIOBON CETU OCBEIICHUsS], JOJKHBI OBITh H3TOTOBJIEHBI W3
TPYIHOTIOpIOYEH IIJIaCTMACCHI.

BbICOKyI0 TOKapHYyI0 OMNACHOCTh B TIOXKAPOOIMACHBIX 30HAX MPEACTABISIOT YaCTHIIBI
MeTaia, oopasyromuecs npu K3 B mpoBoax.

Bo3mokHOCTB 3aropanus U30JSIIIUN TPOBOJIOB MPU YXYIIICHUU UX U30JISIIUOHHBIX CBOMCTB
B TPEXIPOBOJHBIX CETIX C HYJIEBBIM 3aIIIUTHBIM MTPOBOTHUKOM MOXKET OBITh CHM)KEHA C TTIOMOIIIBIO
YCTPOMCTB 3alIUTHOTO OTKIIFOUEHHUSI, MO3BOJISIIOLUIMX OTKJIIOYAaTh MOBPEXKICHHBIM Y4acTOK CETH Ha
cTaauu oOpa30BaHMS MalbIX (HEMOKapoOomacHbIX) TOKOB yTeukH. [Ipumenenue Y30 B maHHOM
Clly4ae TO3BOJIUT CHU3UTh BO3MOXKHOCTh OOpa30BaHUsl 3aKUTalOLIMX YacTHUI] NMPU aBAPUHHBIX
peXuMax B IPOBOJAAX U JIEKTPOOOOPYIOBaHUHU B IOKAPOOMACHBIX 30HAX.

Hcnonb3oBaHue Hapsay ¢ pabodyrM HYJIEBBIM MPOBOAOM JOMOJTHUTEIHHOTO HYJIEBOTO
3alIUTHOTO TPOBOJAHMKA XOTS M TIOBBIIIAET HAJAEKHOCTh 3alllUTHl YEIOBEKA OT MOPAKEHUS
AIIEKTPUYECKUM TOKOM, B TO K€ BpPEMsl 3HAUMTEIbHO YBEJIWYUBAET BEPOSTHOCTH OJHO(PA3HOTO
KOPOTKOTO 3aMBIKaHHS B JJIEKTPUUECKUX CETSIX U IEKTPoobopynoBanun 6e3 npumeHeHus ¥Y30.

Paccrosinne oT kabenell W 3alUIIEHHBIX H30JMPOBAHHBIX MPOBOJIOB, MPOKIAJIBIBAEMBIX
OTKPBITO JIO MECT OTKPBITOTO XpaHEHHsI TOPIOYUX BEUIECTB, TOJKHO OBITH HE MeHee | M.

Paccrostare ot BJI 10 moskapoomacHbIX 30H, YKa3aHHBIX B Ta0d. 42, TOMKHO OBITH HE MEHEe
yKa3aHHBIX B Ta01 43 ¢ y4eToMm BBICOTHI IMOJBECa MPOBOJOB M PACUETHOU (JIJIs1 TAHHOTO paioHa)
ckopoctr BeTpa. Tabn 43 moAaroToBseHa Mo pe3yiabTaTaM HAayYHBIX MCCIIEIOBAHHM, MPOBEIECHHBIX

Bo BHUUIIO.




Tabnuma 42

Cxitaapl BwmectumocTs, momans

Kamennoro yris, Topga, rpyObIx KopMoB (CeHa, COJIOMEI), JIbHA, KOHOIUIH, XJIOTIKA, 3epHA Boxee 1000 T

Jlecomarepuanos, JpoB, MIETIbI, ONMIOK Boxnee 1000 m°

T"oprounx xunkocrei Bonee 3000 M °
T'oToBoi1 mpoayKIMH 1 000PYIOBAaHUS B CTOpaeMON YITaKOBKE Bonee 1 ra
Tabnuna 43
Bricora nmonBeca BepxHero | HaumeHsbliee paccTosiHue, M, IPU pacyeTHON CKOPOCTH BETpa, M/c (paloHe 10 BETPY)
nposoza BJI ot ypoBHs
eI, M 16(1) 18(11) 21(111) 24(1V) 27(V) 30(vI) 33(Vil)
Ho 7 17 19 27 31 36 41 46
7,5 18 20 31 33 38 43 48
8 19 21 35 35 40 45 50
9 20,5 23 37 37 43 49 53
10 22 24 40 40 46 53 57
DJIeKTPOABUTATEJIN

B moxapoonacHbIx 30Hax J00OOTO Kiacca CleayeT HPUMEHSTH JJIEKTPOABUTaTENH C
KjlaccoM HampspkeHus 10 10 kB mpu yCcIioBUHM, YTO OHHM UMEIOT CTEICHb 3aIlUThI 000JIO0YKH HE

MeHee YKa3aHHOH B Ta0i1. 44.

Tabnuma 44
CrerneHb 3alIUTh 000JI0YKH JJIsl T0YKAPOOTIACHOH 30HBI
Bun ycTaHOBKH 1 yCIIOBHS paOOTHI KJjlacca
IT -1 11 -1 II-1Ta TI- 111

CTa HOHApPHO YCTAHOBJICHHBIC MAIlIMHbI, UCKPAIIUEC UIH *

LOHAPHO y » HCKPAIL IP44 IP54 * IP44 IP 44
C HC UCKPAIIUMH YaCTAMHU 110 YCIOBUAM pa60T1)1
CTa HOHApPHO YCTAHOBJICHHBIC MAIlIMHbI, HEC UCKPALIUC

LMOHAPHO ¥ . ’ A IP44 IP44 IP44 IP 44
1 0e3 HCKPSAIINX YacTeH 10 yCIOBHUIM paboThI
MaiuHgsl ¢ HJacTAMU, UCKPAIIUMHU U HE UCKPAIIUMHU I10
yCIIOBUSAM PabOTHI, YCTAHOBIIEHHBIEC Ha TIEPEIBUKHBIX P44 IP54 * 1P44 1P 44
MeXaHU3Max M yCTaHOBKax (KpaHbl, Telbdepsl,
JJICKTPOTCJICIKKHU U T. H.)

* Jlo OCBOGHHS DIJIEKTPOIPOMBIIUICHHOCTRIO MAaIllMH CO CTeNeHblo 3amuTel [P 54  nomyckaercs, npu
MOJATBEP KIICHAH MHOTOJICTHEH O€3aBapHitHON AKCIUTyaTalliH, TMPUMEHATh 3JCKTPUUSCKHE MAIIWHBI CO CTEICHBIO
3amutel 1P 44.

JlononaHUTENbHbIE TpeOOBaHUS K BBIOOPY M NPUMEHEHHIO DJIEKTPUYECKHX JBHUrateiei B
MOXKapOONacHbIX 30HaX M3/l0oXeHbl B . 7.4 IIYD, a obnacte NpuUMEHEHHS U HEKOTOpbIe
rapamMeTpsl IEKTPUYECKUX JIBUTaTeled, HCIOJIb3yEeMbIX B IMPOEKTHOW M HKCIUTyaTallMOHHON
MIPAKTHKE, TPUBOASATCS B Ta01.45.

JUia nenel 3IIEKTPONPUBOJAA YAIlE BCETO NMPUMEHSIOTCS aCUHXPOHHBIE 3JIEKTPOABUIATEIN
cepuii 4A, 4AM, AU u AUP.

Cepus 4A sABIsIETCSI MaCCOBOM cepuel aCHHXPOHHBIX JABUTAaTeNIeld W OXBAThIBACT JHANA30H
HOMHUHaJIBHBIX MomHOocTer ot 0,06 1o 400 kBT ¢ cuaXpoHHON ckOopocThio BpameHus ot 3000 mo
500 06/muH. Cepust BKIIOUYAET OCHOBHOE UCIIOJIHEHUE, PsJl MOIUBUKAIMNA U CTIeIUAIM3UPOBAHHbIE
VCIIOJTHEHUS.

K anextpuueckum monupukanusim cepun 4A OTHECEHbI aCHHXPOHHBIE AJIEKTPOJIBUTATEINN C
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MOBBIIICHHBIM HOMHUHAJIbHBIM CKOJIbKeHHeM (4AC), MHOTOCKOPOCTHBIE, JJIEKTPOABUTATENH C
yactoroi nutanus 60 ['m.

K KOHCTpYKTHBHBIM MOJU(UKAIMSIM OTHECEHBl ACHHXPOHHBIC IBUTATETU C (Da3sHBIM
poropom (4AK, 4AHK), wManomymHbIE, CO BCTPOSHHBIM JJICKTPOMATHUTHBIM TOPMO30M,
BcTpauBaembie (4AB), O BCTpOCHHOM TeMIepaTypHOU 3allUTOM, 4711 MOHOOJIOYHBIX HACOCOB.

Monudukanuu UCTIOTHEHHH C yYETOM YCIOBHI OKPYKAIOIMIEH Cpedbl - 3TO aCHHXPOHHBIE
JIBUTATEIN TPOIMUYECKOTO HMCIOJHEHHUS, XUMUYECKH CTOUWKHUE, CEIbCKOXO35HCTBEHHOIO, BJIAr0- U
MOPO30CTOMKOI0, MBUIE3AIIUILEHHOTO U PYITHUYHOTO UCIIOJIHEHHIA.

K cnenunanusupoBaHHBIM HCIIOTHEHUSIM ACMHXPOHHBIX JIBUrareiaeil cepur 4A OTHECEHbI
BBICOKOYACTOTHBIC JABUTATEIH, JBUTATEIN MPUBOJA JTUPTOB, YACTOTHO-YIIPABIISIEMBIE W JIBUTATEIIN
JUISL IPUBO/IA 1ePEBOOOPA0ATHIBAIOIINX CTAHKOB.

DNEeKTPOABUTATEIN OCHOBHOTO MCTIOJIHEHHUS SIBISIOTCS TpeX(ha3HbIMHU C KOPOTKO3aMKHYTHIM
pOTOPOM, UMEIOT cTeneHb 3auThl [P 44 unu [P 23.

HBurarenun cepun 4AM sBistoTcs  MoaepHu3anmen aurareneit cepum  4A. Ilo
HOMHHAJIFHBIM 3HAQYCHHUSM I[apaMeTPOB, KIMMATHYCCKUM (AKTOpaM OKPYKAIOMIEH Cpeisbl,
YCIIOBHSIM JKCIUTyaTalluyd U JPYTHMM IMOKa3aTeslsiM OHM COOTBETCTBYIOT ACUMHXPOHHBIM JIBUTATEISIM
cepuu 4A U UMEIOT cTeneHb 3aiuThl [P 44,

JlBuratenun cepun AW sBuAOTCS HOBOW YHH(DHUIMPOBAHHOM CepUEl aCHHXPOHHBIX
JIBUTATENCH M JOJHKHBI MOJTHOCTBhIO 3aMEHUTh aCUMHXpOHHBIC nBurarenu cepuit 4A u 4AM. Cepus
UMeeT IIKaly MOIIHOCTEH, aHanoruynyto cepun 4A, ot 0,025 no 400 kBT, crenens 3amuTsl [P 44 (
IP 54) u IP 23 u cunxpoHHyto yacTtoTy Bpauierus ot 3000 1o 750 06/MuH.

OcBoeH BBIMYCK AaCHHXPOHHBIX jABuratene cepurn AWNP ocHOBHOro wucromHeHUs,
MotHocTeio oT 0,37 10 30 kBT u cTrenennro 3amutel 1P 44.

Cepun acMHXpOHHBIX JBUTarenei oOmiero HasHaueHuss A2 u AO2 B HacTosllee Bpems
CHATBI C TPOM3BOJICTBA, HO B HKCIUIyaTallUM €II€ HaXOJUTCA HECKOJBKO MUJUIMOHOB TaKHX
nsurateiieii MomHocTeio or 0,6 1o 100 kBT u crenennio 3ammThl obonouku IP 44, IP 23, ¢
CUHXPOHHOU ckopocTbio Bpamienus ot 3000 1o 500 06/MuH.

ITpumeps! ycaoBHBIX 0003HaUEHUM aCHHXPOHHBIX ABHrareneil cepuit 4A, 4AM, AUP, A2 u

AQO2 npuBeneHsl B Tabm. 45

Tabnunma 45
o Momxocts, KBT U,.B CTemneHb 3aIuThl 060I0YKH
JIBHTATENIs
Cinasays 009 70315 220 paa
4?:11413625514\‘/13233120 18,5 1o 400 gégggg. 1P 23
HiAM2SOMAY3 0,06 7090 60 o




AHNP71A4 no AIP180M4 0,55 0o 30 1P 44

A2-01-2Y3 no A2-92-4Y3 17 no 100 IP 23

AOJI2-21-6;’33L[0 A02-92- 0.6 10 100 P 44

Hp umevdanus: 1. Bce BHUbI I[BHFaTeHeﬁ, YKa3aHHbIC B Ta6m/1ue, HUMCIOT CMHXPOHHYIO CKOPOCTH BpallCHUS

1500 006/MuH.
2. B cepun nBurateneii 4A mpuHsATa ciexyromas cucTeMa 0003HaYeHUH:

1 234356738

rrae 1 - nasBanue cepuu (4A); 2 - ucionnenue AJ] o criocoOy 3amuTel: 6yksa "H" -ucnonnenue IP 23, orcyrcrBue
OykBbI 0003Hauaetr ucnoiHeHue IP 44; 3 - ucnonnenne AJl mo marepuany CTaHMHBI M LIMTOB: A - CTaHMHA M IIUTHI
aNIOMUHUEBbIE; X - CTAaHHMHA JIIOMUHHUEBAs, IIUTHl YyTyHHbIE (I OOpaTHOE COYETAaHUE MAaTEpUaNIOB); OTCYTCTBUE
OyKBBI - CTaHMHA M IIMTHl YyTyHHBIE WJIM CTajbHbIC; 4 - BBICOTA OCH BpalleHUs, MM (ABE WJIM TpH LUPpPHI); 5 -
YCIIOBHBIH pa3Mep I10 JUIMHE CTaHUHBI, OykBa S , M nnu L (MeHbIIUi, cpeHui niu O0JbIINi): 6 - AJMHA cepeyHHKa:
A - MeHbIIast. B - GospIIas npu yCIIOBHM COXPAHEHHSI yCTAHOBOYHOTO Pa3Mepa; OTCYTCTBHE OyKBBI O3HAYAET, UTO MPH
OTIpeNIeIEeHHOM YCTaHOBOYHOM pa3Mepe BBITIOIHACTCS CePIICIHUK TOIBKO OTHOW JUTHHEL, 7 - 4ucio moitocoB AJl (oxHa
W ABe MUQpPHI): 8 - KITMMaTH4IecKoe HCIOTHEeHNe u KaTeropus pasmemmenus mo ['OCT 15150

Anmnaparsl ynpaBJjieHUsI 1 IPUGOPHI

B moxkapoomacHbIX 30HaX 3JEKTPUUECKUE amnmaparsl, IpuOOpkl, MKadbl U COOPKH 3a)KMMOB
MOTYT INPUMEHSATHCS, €CIIM OHU UMEIOT CTEIIEHU 3alUThl 000J0YKY HE MEHEE YKa3aHHbBIX B Ta01.46
(Tabn. 7.4.3 [1YD), npu 3TOM HEOOXOAMMO YUYUTHIBATh TakxkKe U TpeboBanus nn.7.4.21-7.4.25 11V 3.

DNEeKTPOYCTAaHOBKU 3allMPA€MbIX CKJIQJCKMX TMOMEIICHUNH C MO0KapOONacHbIMU 30HAMU
Tr000T0 Kilacca JIOJHKHBI MMETh ammapaTthl JUIsl OTKIIOYECHUS CHUIIOBBIX M OCBETUTEIBHBIX CETEH
W3BHE, HE3aBUCHMO OT HAJMYMUS OTKIIOYAIOIIMX amllapaToB BHYTPH NoOMemeHnid. OTKIIoYaromme
anmapathl JIOJDKHBI OBITh YCTAHOBJICHBI B AIIUKE W3 HECTOPAEMOr0 MaTepHualia Ha HECropaeMoM
OCHOBaHUU WJIM Ha OTJIEIBHOMN OMOpPEe, UMETh MPUCIIOCOOJICHUS IS UX OMJIOMOUPOBAHUS U JOJKHBI
OBITH JOCTYIHBI JIJIsi OOCITYXKUBaHUS B Jt000€ BpeMs CyTOK. [Ipy 3TOM 3IEKTpPONPOBOAKU CUCTEM
MOXKapHOW CHUTHAJHM3AIMA W TIOXKAapOTYIICHUS, a TaKXKe CHUJIOBBIE CETH AIIEKTPOOOOpYyIOBaHUS,
oOecrieunBaromero TpedyeMble KIMMAaTHUECKUE YCIOBHSA, OTKIIOYATbCS HE JAOJDKHBI, U HX

PCKOMEHAYCTCA MMPOKIAAbIBATL BHE ITOKAPOOIIACHBIX 30H.

Tab6numa 46
B yCTaHOBOK H yC0BUA paGoThi CrerneHp 3amnThl 000JI0YKH /7S HOXKAPOOIaCHON 30HBI KJlacca

IT -l -1 II-ITa I1- 111
YcTaHOBIIEHHbIE CTallMOHAPHO Ha
MepeNBIKHBIX MEXaHU3Max (KpaHbl, TeIb(epsl, \Pa4 IP54 \Pa4 1P 44
JNEKTPOTENISKKA W T. II.), HCKpSIIUE 10
YCIOBUSIM PabOTEHI
YCTaHOBIEHHBIE ~ CTAal[IOHAPHO  WJIM  Ha
NEPEIBUKHBIX MEXaHU3MaX, HE HCKpSIIME IO P44 IP44 IP44 IP 44
YCIOBHSAM PabOTHI
kader ams  pasMemeHus ammapaToB | IP54
pr6opoB. KopoOku c60poK 3aKMMOB CHIIOBBIX P44 1Pa4 > IP 44 IP 44
Y BTOPUYHBIX LIeTel

*[Ipu ycTaHOBKE B HHX alllapaToB ¥ NPHUOOPOB, HCKPAIIMX MO YCIOBUSAM paboTel. Jlo ocBoeHUs
AIIEKTPOIPOMBIIIIEHHOCTHIO MIKa(OB CO CTENEHBIO 3amUTHI 060souku IP 54 momyckaeTcst IPUMEHSATh UX CO CTENEHBIO
3amuTel [P 44, ecriv 3T0 MOATBEPKAAETCS MHOTOJIETHEN Oe3aBapHiiHON dKCTUTyaTaIuei.

**[Ipu ycTaHOBKE B HUX alllapaToB M IPUOOPOB, HE UCKPSIINX 10 YCIOBHAM PaOOTHI.

B IMOXKXAapOOITaCHbIX 30HAX CKIIAJACKHX HOMCHJGHHﬁ, a TaKKC B 3JIaHUAX KHUTOXPAHUIIHI]
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(kpoMe crernuanabHBIX IMOMENIEHUH, HanmpuMep Oy(eToB) MpUMEHEHHE 3JICKTPOHArpeBaTEIbHBIX
nprOOpPOB 3arpeniaeTcs.

CBeTWIbHUKH

B noxapoormnacHbIX 30HaX JOJKHBI IPUMEHSTHCS CBETHIIBHUKH, UMEIOIINE CTENECHb 3alUThI
000J7109uKM HE MEHee yKa3aHHOW B Tab0m.47 _(cMm. takxke m.am. 7.4.32-7.4.35 TIYD, npun. 2) u
npomienmme CcepTUUKANUOHHBIE HWCHBITAHUS Ha ToXapHylo OeszomacHocte 1o  HIIb
AIIEKTPOU3OIISIIMOHHBIX U KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

KOMIUIEKTYIOIIUX 3JIEMEHTOB CBETUJILHUKOB U UX Y3JIOB;

KOHCTPYKIHH CBECTUJIBHUKOB B IICJIOM B XapPaKTEPHBIX IMOXKXAPOOIIaCHBIX PEXKHNMaAX.

TaoOonuma 47
CreneHp 3alIATHI CBETHIIFHUKOB IS TI0KapOOIIaCHON 30HBI
KJ1acca
I1- Ila , a Taxke
II- 11 npu
VcTouHNKY CBETa, YCTAHABIMBACMbBIC B HaJINIUU
CBETHJIBHUKAX -l -1l MECTHBIX -1
HIDKHUAX
OTCOCOB H
00111c00MEHHO M
BEHTWISALIMH
JIaMIbl HaKaIMBAHUS IP53 IP53 2'3 2'3
Pazpsnnsle namnsl Beicokoro aasienus (JIPJI, [IPU, IP53 IP53 P23 IP 23
JIHaT)
JI*OMUHECIIEHTHBIC JIAMIIBI 53 53 1P23 IP 23

KoHcTpykins CBETHIIBHUKOB € pa3psaAHbIMU JiamnamMu Bbicokoro aasieHus (PJIB/]) tunos
prytasix JIPJI, meramtoranorennsix JIPU u Hatpuesbix JIHaT nomkHa MCKIOYaTh BBINAJACHUE U3
HHUX JIaMII.

CBETHUJILHUKHM C JaMIIaMH HaKaJdWBaHUS JOJDKHBI MMETh CILIOIIHOE CHIMKATHOE CTEKIIO,
3amumaroniee Jamny OHU HE JODKHBI MMETh OTpaKkaTeled M pacceuBaTesiel M3 TOPIYHUX
MaTepHayioB, TEMIEpaTypa KOHCTPYKIIMOHHBIX SJIEMEHTOB CBETHJIBHUKOB HE JIOJDKHA OBITH BBIIIIE
kputnueckou o HIIb

B moxapoomacHbIX 30HaX JIOOOrO Kjacca CKIAACKUX TOMEIIEHUH CBETHIBHUKH C
JIFOMUHECIIEHTHBIMA JIaMIIaMHA HE JOJDKHBI MMETh OTPAXKATENIeM, pAacCEeMBATENIE M 3alllMTHBIX
PELIETOK U3 TOPIOYNUX MATEPUAIIOB.

DNEeKTpONpPOBOJIKA BHYTPU CBETWJIBHUKOB C JlaMrnamu HakanuBanuss u PJIBJ[ mo mecta
MIPUCOEINHEHUS BHEIITHUX IIPOBOJIHUKOB JI0JKHA BBIITOIHATHCS HArPEBOCTOMKUMU MTPOBOJAMH.

[lepeHocHBIE CBETHIIBHUKH B IOXApPOOMACHBIX 30HAX JIFOOOTO Kjacca JOJKHBI HMETh
cTernenb 3amuThl He MeHee [P 54; cTeKIsSHHBIA KOMIMAaK CBETHJILHHKA JOKEH OBITh 3allMIIEeH
METAJNIMYECKOM CETKOIA.

HezaBucumbie ITIPA nns cBetunbHukoOB ¢ nammnamu PJIB/] B moxkapoomnacHbIX 30HaX BCeX

KJIACCOB 3aKJIFOYAIOTCSI B 000JIOUKH CO CTEIEHBIO 3allUThI He Hxke [P 44.



http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i752614

MHorue Tumnsl CBETUIBHUKOB UMEIOT OTKPBITHIE JIAMITbI, HE 3aIlMILEHHBIE OT OKPYXaromen
Cpedbl, WIM JIaMIbl, 3aKPbIThleé HEYIUIOTHEHHBIMH CBETONPOIYCKAIOMUMHU  000JI0UKaMHU
(pacceuBatensamu). IIpu 3TOM Kopiyca CBETUIBHUKOB C PACIOJ0KEHHBIMU B HUX JIEKTPUYECKUMU
KOHTaKTaMM MOTYT MMETh HE3allMILIECHHOE, NbUIC3AIIUIIEHHOE WIH [bIJICHEIPOHUIIAEMOE
ucronaenre. B cBasu ¢ stum ['OCT 13828-74 B 0003HaYeHUMH 3aIUTHl CBETHJIBHUKOB C
HEH30JMPOBAHHBIMUA OT OKpY’KAIOIIeH Cpeipl JiamMnamu uckirodaeT OykBwl IP (cm. Ta6mn.37) u
BBOJUT IITPUX y UPpHI (Tabd1.47).

JlononHuTEeNbHBIE TPEOOBAaHUS K CBETHJIBHUKAM U 3JIEKTPUYECKOMY OCBEIICHHUIO B LEIOM
npuBoasTcs B paza. 6 [TYD.

3aszemuleHHe U 3aHYJICHHE JJIeKTPOYCTAHOBOK B I0KAPOOIIACHBIX 30HAX

OOuie MOHATHA W OINpENeNCHUs, KacaroIlMecss YCTPOWCTB 3a3eMIICHHS M 3aHYJICHUS,
npuBeAcHBI B. 1.6 .

DneKTpoOe30MacHOCTh B MOXKAPOOMACHBIX 30HAX JOJIKHA OOECHeUrBATHCS BBIOJIHEHHUEM
TpeboBanuii ri1. 7.1 ITYD k 3a3eMIIeHHIO ¥ 3aHYJICHHUIO JIEKTPOYCTAaHOBOK.

Annaparsl 3allIUTHI B 3JIEKTPOYCTAHOBKAX

AnnapaToM 3aIIMThI HAa3bIBACTCS aIIapar, aBTOMAaTUYECKU OTKJIIOYAOLIUN 3aIUIIAEMYIO
JNEKTPUYECKYIO 1I€Tb I[P HEHOPMAJIbHBIX peXHMax (HampuMmep, KOPOTKHUX 3aMBIKaHHSIX,
neperpyskax). Oco0yr 3HaUMMOCTb anmnaparsl 3alIUThl PUOOPETAIOT JJIS 3aLIUTHI JIEKTPUUECKUX
CeTel, MallluH U YCTAaHOBOK BO B3pbIBOONACHBIX 30HaX. Tak, B m. 7.3.94 IIYD yka3biBaeTcs, 4TO
IIPOBOJIHUKYU CHJIOBBIX, OCBETUTEJIBbHBIX U BTOPUYHBIX Iened B ceTsax A0 | kB Bo B3pbIBOONAcCHBIX
30Hax kjnaccoB B-1,B -1Ia, B -1l u B-1la, a nomkHs! ObITH 3amuieHs! oT neperpy3ok u K3, a ux
CEUYEeHHS JOJKHBI BBIOMpaThCs B cOoOTBETCTBHMU ¢ TI. 3.1 TIVD, HO OBITH HE MeHee CedeHHS,
IPUHITOTO MO PacyeTHOMY TOKY. Bo B3pbIBoomacHbIX 30Hax kjaccoB B - [0 u B - Ir 3amwura
IPOBOJIOB M Kabeneil u BHIOOp MX CEYEHUH JOJDKHBI MPOU3BOJUTHCS Kak Ul HEB3PHIBOOMACHBIX
YCTaHOBOK.

Br160op 1 mpuMeHeHMEe anmnaparoB 3alMThl BO B3PBIBOOMACHBIX 30HAX pErjaMeHTUpYeTCs
TpeboBanusmu 11.7.3, 7.4 u 3.1 TIVD.

Haubonee yacto mpuMEHSIOTCS TakHMe amnmapathl 3aIlUThl, KaK IUIaBKUE MPEeIOXPaHUTENH,
BO3/AYIIHbIE aBTOMAaTHUYECKHE BBIKIIOYATENIM (aBTOMAThI), pelie M YCTPOWCTBA 3allUTHOIO
otkmoueHus (Y30).

IInaBkue npexoxXpaHuTeu

IInaBkuM npegoXpaHHUTEIeM HAa3bIBAETCSA YCTPOMCTBO, KOTOPOE TP TOKE, IIPEBBIIIAIOIIEM
JIOTTYCTUMOE 3HAa4€HHE, PacIUIaBISEeT IUIABKUM 2JIEMEHT BCTABKH, B PE3YJIbTATE YETO Pa3MbIKAETCS
AIIEKTpUYECKas 1eMb.

[ImaBkuil mOpenoXpaHUTENb COCTOMT W3 IUIABKOW BCTaBKH, MOJJIEPKUBAIOLIETO €€



KOHTAaKTHOTO YCTPOMCTBA M KOpITyca (TaTpoHa).

IInaBkue nperoXpaHUTEIN XaAPAKTEPU3YIOTCS CIEAYIOIUMH ITapaMeTpamHu.
HomuHa/bHOE HaNpsKeHHe UH.Hp. - HaIpsDKEHUE, YKa3aHHOE Ha IPEJOXpaHuTelne U

COOTBETCTBYIOIIEE HAWOOIBIIEMY HAMPSHKCHUIO CETeH, B KOTOPBIX pa3perraercs YCTaHOBKA
JTAHHOTO MIPEAOXPAHUTEIIA.

HomunanbHblii TOK npenoxpanurenst | .., - TOK, yKa3aHHBI Ha IPEJOXpPAHUTEIE U
paBHBI HaAWMOOJBIIEMY W3 HOMHMHAIBHBIX TOKOB IIABKUX BCTaBOK. HOMHMHaJIBHBIA TOK
MPEIOXPaHUTENsST BCETAa JOKEH ObITh OOJbBINE MU PAaBEH HOMHHAJILHOMY TOKY TUTABKOW BCTaBKH,
T.c. | H‘an I H.BCT *

HomuHadbHBIN TOK NJIABKOH BCTABKHU |  per - TOK, YKA3aHHBIA HA BCTABKE, JJISI KOTOPOTO
OHa MpeIHa3HA4YCHA, ITPU JJIUTEILHON padoTe.

IlpenejbHbIi TOK OTK/IIOYEHUS NPH JaHHOM HanpstkeHuu | ,p,p - HamOosbnice
3HaueHue Toka K3 cetw, mpu KOTOpOM rapaHTuUpyeTcs HaAekHas paboTa MpeaoXpaHUTENeH, T. €.
Jyra racutcs 0e3 Kakux-Tu0o MOBPeXACHUN KOopITyca.

3amuTHas (TOKOBpeMEHHAsl)) XaAPAKTEPHCTHKA NPEeIOXPAHUTENSA - 3TO 3aBUCUMOCTH
BPEMEHHU TIOJHOTO OTKIIFOUCHHUS T oy, OT OTHOLIEHHUS OXKMJaeMoro Toka B menu (toka K3 wim
neperpy3ku) K HOMHHaJIbHOMY TOKY IIJIABKOM BCTaBKH, T. €.

T omxn :f(I/ I H‘BCT)-

TexHUYecKue XapaKTEPUCTHKU psAa TUIIOB IUIABKUX IPEIOXPAHUTENICH IPUBOJIATCS B

TadI1.48

Tab6numa 48
. . . [IpenenbHbIi TOK OTKIOYEHUS | 1y s
HomuHanbHbI# TOK HomuHanbHbI# TOK IU1aBKOW BCTaBKH |
Tun npeoxpanutens W A A A, npu HanpsbxkeHuu, B
Leer 220 380 500

15 6,10m 15 1200 800 700
60 15, 20, 25, 35, 45, 60 5500 4500 3500

[1p-2 100 60, 80 u 100 11000 11000 10000
200 100, 125, 160 u 200 11000 11000 10000
350 200, 225, 260, 300, 350 11000 13000 11000
600 350, 430, 500, 600 15000 23000 20000

HITH-15 15 6,10wu 15 10000
B 60 20,25, 35,45 1 60 Her coeneniii| 10000 | 1T
HITH2-60 63 6, 10, 16,20, 25,31, 5,40 1 63 10000

100 31, 5, 40, 50, 63, 80, 100 100000 50000

IH-2 250 80, 100, 125, 160, 200 n 250 Her caeerii 100000 40000
400 200, 250, 315, 355 u 400 40000 25000
630 315, 400, 500 u 630 25000 10000
40 40
60 60 Her

ITHB-2 100 100 Her cBenenuii cBeTeHH 100000
150 150
200 200




300 250, 300
400 400
600 600
1I-27 25 6,10, 15,20 u 25 600
11-33 60 15, 20, 25, 35, 60 Her caenenuii 1000
11124 25 2,4,6,3, 10, 16, 20, 25 100000
I1I117 1000 500, 630, 800, 1000 120000 Her
I1T23 16 6, 10, 16 10000 CBEICHUMN
I1T26 31,5 20, 25,31,5 10000 Her
I1P23 16 6, 3,10, 15 10000 CBEIEHHI
T1P26 31,5 20, 25,31,5 10000

ABTOMAaTHYECKHE BBIKJIIOYATEIU (ABTOMATHI)

Huxe paccmaTpuBaroTcsi HEOBICTPOACHCTBYIONINE aBTOMATHI C COOCTBEHHBIM BPEMEHEM
OTKJIIOYeHHs He MeHee 10 Mc, mosyduBlIME OOJIBLIOE PACHPOCTPAHEHHWE B NPOEKTHOM U
AKCIUTYaTaIlMOHHOM MPaKTHKE.

OCHOBHBIM y37I0M, O0O€CIEeYMBAIOUIMM aBTOMATUYECKOEe CpabaThlBaHWE aBTOMaTa IMpU
HEHOPMAJIbHBIX PEKHUMAX, SIBIISIETCS PaCICUTENb.

B 3aBucuMocTH OT BCTpaMBaeMbIX pACIENHUTENICH MaKCUMaJIbHOTO TOKa AaBTOMATHI
M3TOTaBIUBAIOTCS C JJICKTPOMATHUTHBIM pacuenuresnieM M, TemioBeM pacuenurenem T u
KOMOWHHUPOBaHHBIM pacuenutesieM MT (T. €. ¢ 2JIGKTPOMAarHUTHBIM U TETUIOBBIM).

ABTOMATHI XapaKTEPU3YIOTCS CIACAYIONIMMHU ITapaMeTpaMHu.

HomunanbHoe nHanpsukenue U ,, - HampsbkeHHE, COOTBETCTBYIONIEE HAMOOJBIIEMY
HOMUHAJILHOMY HAIIPSHKEHUIO CETEH, B KOTOPBIX Pa3peliaeTcs MPUMEHSTh TaHHBIA aBTOMAT.

Homunanabublii ToK | 4, , - HauOONBIIMIA TOK, HA KOTOPBIM paccuyuTaHbl TOKOBEAYIIHE U
KOHTaKTHBIC YaCTHU aBTOMATa, paBHBIN HAHOOJbIIIEMY U3 HOMHUHAIBHBIX TOKOB PaCIETUTENS.

Homunanbubiii Tok pacuenutedst | ;o0 , | e WM | xoue - HAMOONBIIMI TOK, HA
KOTOPBIA pAacCUMTaH paclenuTelh aBTOMAaTa, PaBHBI HAMOOJBIIIEMY W3 HOMHMHAJIBHBIX TOKOB
pacuenurens. [Ipu 3ToM Toke pacuienuTenb He cpadaThIBaeT.

Tok ycTaBKM TemJOBOro pacuenurTes]ss - TOK, HA KOTOPBI OTPEryJIupoBaH TEIUIOBOU
pacuenurens 6e3 cpabaTbiBaHMs B JJIUTEILHOM pekuMe padboTel. Hanmpumep:

JUTSI aBTOMATOB C PETYJIMPOBKOM TOKA YCTaBKH

I YCT.TEII = (016 - 1) I H.TETUT

17151 aBTOMATOB 0€3 PEryJIMpOBKU TOKA YCTABKH | yerrenn = | wrenn

Tox cpaGarbiBanus (ycraBku) pacuenuresst | cpsam , | cprens - HAMMEHBIINH TOK, IPH
KOTOPOM cpabaThIiBaeT pacienureias aBromara. Hanpumep:

JUISL aBTOMATa C JIEKTPOMATHUTHBIM WJIM KOMOMHUPOBAHHBIM PacIlIeTIUTEIEM

I cp.an.M: (7 - 15) I H.DJIL.M

JUTsl aBTOMATOB C TEIIJIOBBIM PaClETIUTENIeM 0€3 PEryJIMPOBKH TOKA YCTaBKU

I Cp.TeII = (1a25 - 1145) I H.TCIT




JUIsl aBTOMATOB C TEIJIOBBIM PACLEIIUTENIEM C PETYIMPOBKOM TOKA YCTaBKU
I cp.Ter1 = (1125 - 1133) I YCT.TEIT

Hpeuem,ﬂbn‘/i TOK OTKJIIOYCHUS IMPU JTAaHHOM HaNPSAKCHUHU | np.a " HanOOJIbIIICE 3HAUCHUE

toka K3 cetu, npu KOTOpOM rapaHTUpyeTCsl HaJexkHasi paboTa aBToMara.

3ammTHAs XapakTepUCTHKA aBTOMAaTa -

9TO

3aBUCUMOCTE IIOJIHOI'O BpPEMCHU

OTKJIIHOYCHUA LCIIU OT OTHOIICHHA TOKA B paClCIIUTECIIC K HOMUHAJIIbHOMY TOKY paCUCIIUTCIIA:

Tomm = FU2 4 Lpr

H3IM

TexHuveckue JaHHBIC Psa aBTOMATHYECKUX BBIKITIOUYATENIeH MpuBOasATCs B Ta0n. 49-53.

Tabnuma 43
Pacniermmrens
. > " Honyctumoe [Tonnoe
HomuHambHbIH TOK TemmoBoit DJIeKTPOMATHUTHBIN, C
pacuenuTens, A, Bpewmsi cpabarbiBanus npu TOKOM MIHOBEHHOrO | o s HHC TOKA K3 Bpemi
mpu 380 B u COS ¢ |oTKMIOUCHUS,
aBTomata AII-50-3MT meperpys3Kax cpabarbiBaHus (OTCEUKH) | _ 05| A c
1,35 | yrems 6 | 4rens | cponns A o
1,6 11 300
2,5 17,5 400
4 28 600
6,4 45 800
10 Heooree 30 | o 4 0 10¢ 70 2000 0,017
16 M 110 2000
25 175 2000
40 280 2000
50 350 2000
Taonuma 50
BrikmrouaTens Yueno nomocos | 1 Toxm pacuenurens, A | o, A, IpH HanpsDKEHNH, B |
Tun | Monmndukamnms T renn | ionw | cponm 220 350 500
A3161| OrcyrcTByeT 1 15 - - 2500 2000 -
20 - - 3000 2500 -
A3162 2 50 25 - - 3500 3000 -
30 - - 4000 3500 -
A3163 3 40 - - 4500 4000 -
50 - - 5000 4500 -
(st (st
A3163) A3163)
A3113/1 2 15 15 150 4000 3200 2500
20 20 200 5000 4000 3200
A3114 200( 25 25 250 6500 5000 4000
30 30 300 9000 7000 6000
A4114/1 3 40 40 400 10000 8500 7000
50 50 500 12000 10000 8000
60 60 600 13000 11000 9000
80 80 800 14000 11500 9500
100 100 1000 15000 12000 10000
A3120 A3123 2 15 15 430 7000 5500 4000
20 20 430 7500 6000 5000
25 25 600 11000 9000 7000
100( 30 30 600 12000 10000 8000
40 40 800 15000 13000 10000
A3124 3 50 50 800 22000 19000 14000
60 60 800 23000 20000 15000
80 80 800 26000 22000 16000




100 100 800 30000 23000 18000
A3133 2 120 120 840 20000 19000 14000
A3130 200| 150 150 1050 30000 23000 18000
A3334 3 200 200 1400 35000 30000 25000
A3143 2 250 250 1750 35000 32000 32000
300 300 2100 40000 35000 35000
A3140 600| 400 400 2800 40000 35000 35000
A3144 3 500 500 3500 50000 50000 40000
600 600 4200 50000 50000 40000
Tabnuma 51
Homunanbsx Toxk Tok [IpenenbHas
Tun (n HoMuHanbHEI|  BIE TOKH cpabaTbIBaH a6aT§IBaHI/IH OTKJIIOYATOII]
C N # TOK pasuenuTene us P as
epust | ucnonuenu | Tum pasuenurens Ny ANEKTPOMArHUTHO
aBromarta | ,, 51 TEMI0BOIO CII0OCOOHOCTH
10) ro pasuenureis |
LA | wrenn s pasmenuTens A aBToMmara |
I H.3JI.M ) A I CP.TCILT 5 A AT Ip.a s A
AE1031-11
AE1031-21 KoMOnHMpOBaHHEI
AE1031-31 P 25 6;10;16; 25| 1,51 4 pacn (12-18) 1 ; pacn 2000
AE1031-41 "
AE1031-51
AE1031-12
AE1031-22
ARIO0) AE1031-32 | Temnoso 25 [6;10;16:25| 151, . 1000
AE1031-42
AE1031-52
AE1031-13
AE1031-23 DEeKTPOMArHUTH
AE1031-33 | 7" Tpmﬁ 25 6; 10; 16; 25 - (12-18) 1 4 pacx 1000
AE1031-43
AE 1031-53
0,6;0,8; 1;
1,25; 1,6; 2; 31
. - H.paciq
AE2033 | DPIeKTPOMArHHTH 25 253245 4 o5y, o 3000
BII 6; 8; 10; pact 121
12,5; 16; 20; fpactt
25
0,6;0,8; 1;
1,25;1,6; 2; 31
. Y- H.paciy
AE200 AF2036 K0M6I/IH1/£pOBaHHLI o5 2,5,.3,.2, 4: 5; 1251, . 3000
0 i 6; 8; 10; pactt 121
12,5; 16; 20; H.pactt
25
DJIeKTPOMArHUTH 162 205 255 3 iy
AE2053 . 100 32; 40; 50; - WU 6000
b 63; 80; 100 12 |y pacn
16, 20, 25, 31 H.pacI
AE2056 K°M6“HPI£4P°B*‘HH“ 100 32;40;50; | 1,251, e Wi 6000
63; 80; 100 121 5 pacn
Tabnuma 52
Tox YcraBka no
Homunansublii Homunanbnbiii TOK HoMUHANTBHOE cpabaThIBaHUS TOKY IIpenenvHas
TOK, A, aBToOMarTra HOHprOBO}IHI/IKOBOFO HAIDSKEHME B TEIIJIOBOTO MT'HOBCHHOT' O KOMMyTaHI/IOHHaH
A3713b pacuenwurens, A p ’ pacuenurens, | cpabaThIBaHUs, [ CHOCOOHOCTH, KA
KpaTHBIi | KpatHas |
32 16, 20, 25, 32 14
40 20, 25, 32, 40 _ 18
80 40, 50, 63, 80 660 1.25 3,57.10 35
160 80, 100, 125, 160 40




32 16, 20, 25, 32 14
40 20, 25, 32, 40 N 18
80 40,50, 63, 80 380 1,25 3,5,7,10 "
160 80, 100, 125, 160
Taonuma 53
Tun n HomunanpHbI#I Toxk IIpenenvHas
. YcraBka 1o ToKy
HOMHWHAJIbHBIN TOK HomunansHOE Cpa6aTBIBaHI/I$[ KOMMYTaI_lI/IOHHa}I
M Ywucno MTHOBEHHOI'O
TOK, A, pacuenurenel | HampspKEHHUeE, TEIJIOBOTO CIIOCOOHOCTB, KA
TTOJTFOCOB cpabaTbIBaHUs
aBTOMATOB CEPHUH | MAKCUMAJILHOT'O B pacLenurTens koarHas | MpHU HaIPsSDKEHUU
BA Toka, A KkpaTHbIi | , P = 380 B
B& 51-11 6,3; 8; 10; 12,5: ~380
T 16, 20: 25 ~660 2,3 1,35 10,0 3,8
BaAld - 16:
—_— 6,3, 10; 16; 20, ~380 1 1,35 14
25 25
Ba14 ~380 10
- 6, 8, 10, 16 110 1,2,3,2 1,35 16
0,3;04,;0,5; 0,6;
0,8;1,0; 1,25;
| 3154050; ~660 23 1.20 140 30
6,3; 8;10; 12,5;
16; 20; 25
6,3; 8; 10; 12,5;
BAS51-31-1 116:20,25,31;5 ~380 1 135 3:7: 10, 8,0
100,180 ;40 ; 50; 63; 80; -110 ' 3,7 8,0
100
6,3; 8; 10; 12,5; N .7
A 5131 16: 20: 25: 31 : 5: 660 3: 72 10 5,0
W 40 50: 63- 80: ~380 2,3 1,35 3;7;10 10,0
: AN -220 3,7 20,0
100
BA 51T7-31 16; 25; 31, 5; 40 ~660 3 19 14 4,0
100,160 50; 63; 80; 100 ~380 ! 7,0
16; 20; 25 ; 31,5;
Ba 52-31 o ea o | 660 . 12,0
100 160 40; 50; 63 ; 80; 380 3 1,35 3:;7:;10 250
100
16; 20; 25; 31,5;
Ba 52T -31 PO E 9 ~660 10,0
—mn,lﬁu 40; 50; 63, 80, 380 3 1,2 14 250
100
Ba 51-33 80; 100; 125 ; ~660 9,0
100,140 160 ~380 2,3 1,25 10 12,5
Ba 51T- 33 80; 100; 125 ; ~660 9,0
100 160 160 ~380 3 1.2 14 12,5
B 52-33 80; 100; 125 ; ~660 12,0
100 160 160 ~380 3 1,25 10 350
B 52T -33 A o, ~660 12,0
100 160 80; 100; 125; 160 380 3 1,2 14 350

IIpumeuvanue ~ IlepeMeHHBIH TOK: - HOCTOSHHBIN TOK.
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Puc. 36. Cxema siekTpoycranoBku ¢ Y30:

1,2- npsiMmoii u oOpaTHBINA MPOBOJHUKH; 3 - nuddepeHInaibHblii TpanchopMaTop Toka; 4 -
MarHUTOAJIEKTPHUYECKAs 3allleika; 5 - MEXaHW3M pacuenuTens; 6 - KOHTaKTHas cucrema; 7 -
Harpyska; JI1, JI2, JI3 - nuHeiinble mpoBOAHUKH; N - pabouyuil M 3alIUTHBIA HEUTPATHHBINA

(HyneBoi) MPOBOIHUK

Metonuka BbIOOpa ammapaTtoB 3alUThl U OLIEHKA COOTBETCTBUS HUX HOMHHAJIbHBIX
[IapaMeTPOB YCJIOBUSM HAJEAKHOCTU 3aIIMUTHl IJIEKTPUUYECKUX CETEH U YCTAaHOBOK OT TOKOB
neperpy3ku u K3 nmpusogutcs B padore [ Yeprxacos B.H., Illaposap @.H. IloxapHas

YcerpoiicTBO 3aIMTHOTO OTKJIK4YeHus (Y30)

VY30 mnpennasznadeHo s oOecrieueHUs SIEKTPUUYECKOW W TOKapHOW OE€30MacHOCTH B
OBITOBBIX M MPOMBIIIJIEHHBIX 3JIEKTPOYCTAHOBKAX.

Koncrpykuus Y30 obecrieunBaer ObICTpOE OTKIIOUEHHUE 3AIIUIIAEMON 3JIEKTPOYCTaHOBKH
OT CETH INIpU NPOTEKAaHUM TOKA YEpe3 TeJO 4esoBeKa. EciM TOK yTEUKM Ha 3€MIII0 BO3HUKAET B
pe3ynbTare paspylieHus H30isauu, To Y30 MOXKHO paccMaTpuBaTh M KaK YCTPOMCTBO Jyis
obecrieueHus MmoxapHoi 6€30MacHOCTH.

JIeMeHThI KOHCTPYKIMHU U NPUHIUN geHcTBus Y30

OcHOBHBIMU 3JeMeHTaMH KOHCTpyKuuu Y30 (puc.36) sBistorcs: IuddepeHInaabHbIi
TpaHchopMaTop TOKa 3 ; YYBCTBUTEIBHBIA DIIEMEHT - MAarHUTOAJIEKTPHYECKOE pesie-3amienka 4;
MEXaHU3M PACIETUTEINS 5 ¢ KOHTaKTHOW CUCTEMOM 6 .

@OynkiuonansHo Y30 onpeaensercs Kak ObICTPOAEHCTBYIOMIMKA 3alIUTHBIA BBIKJIIOYATEb,
pearupyomuii Ha nupdepeHIranbHblii TOK B MPOBOJHHUKAX, MOABOSIIUX 3JIEKTPOIHEPTHIO K
3aIIUIIAEMOM JIEKTPOyCTaHOBKE (pHc.36)

B HopManbHOM pexxume npu OTCYTCTBHM AU((epeHIHalIbHOTO TOKa (TOKa yTEYKH) -



paboune TOKM Harpy3ku 7 B TIpPSAMOM U OOpaTHOM NPOBOJHUKAX IU(DPEpEeHITHATBHOTO
TpaHnchopmaropa 3 paBHBI 110 BEIMYMHE M HANpPaBJIeHbl HaBcTpeuy Apyr Ipyry. COOTBETCTBEHHO
3TH TOKH CO3/Ial0T PABHBIC MO BEJIMYUHE BCTPEYHOHANPABICHHBIE MarHUTHBIE MTOTOKH P 1, 1 D 5, B
pe3yibTare 4ero TOK BO BTOPHUYHOM OOMOTKE paBEeH HYJIK U HE BBI3BIBACT CpabaThIBAHUSA
YYBCTBUTEIBHOI'O 3JIEMEHTA - MAarHUTOIEKTPUUECKON 3a1iesku 4.

[Tpu BozHukHOBeHUU AupdepeHnnanbHoro Toka | A, , HanpuMmep, Tpu Mpodoe UIOIALUH Ha
KOPITyC 3a3€MJICHHOTO JJIGKTPONIPUEMHUKA, TPU MPUKOCHOBEHHH YEJIOBEKAa K OTKPBITHIM
TOKOITPOBOJSALIMM YacTsAM OajlaHC TOKOB B IPSIMOM M OOpaTHOM IIPOBOJHHUKAX, & CJI€OBATEIIbHO, U
MarHUTHBIX MOTOKOB HapyIllaeTcs, U BO BTOPUYHONH OOMOTKE HOSABISAETCS TpaHC(HOPMUPOBAHHBIN
muddepeHManbHbl  TOK HeOanaHca, KOTOPBIM BbI3bIBaeT cpabareiBanue 3amenku 4 Omna
JIeCTBYET, B CBOIO OYepelb, Ha MEXaHHW3M paclUenuTeNs 5 , a OH MPHUBOAUT B JEHCTBHE
KOHTaKTHYIO CUCTeMY 6 , 1 3ammuiiaeMas 1erb 00ecTOUNBaeTCs.

Koncrpykuuu Y30 pazgenstorcs Ha ABE KATETOPHHU:

V30, pyHKUMOHAIBHO HE 3aBUCALIME OT HANPSKEHUS NUTAHUS (DJIEKTPOMEXAHUYECKUE).
HcTouHnkoM »Heprud, HEoOXoAuMoi s (YHKIMOHHPOBAHUS (BBINOJHEHHS — ONEpaLuu
OTKJIFOYEHHS), ABJISICTCA caM CUTHaN - U depeHInalbHbIA TOK, HA KOTOPBIH OHO pearupyer;

VY30, QpyHKIMOHAIBHO 3aBUCSIINE OT HANPsOHKEHUs NUTaHUS (3JIeKTpOoHHbIE). X MexaHu3Mm
JUIS  BBINIOJIHEHUSI ONEpalld OTKJIIOUEHHUS HYXKIAeTCs B JHEPrud, IoJlydaeModl 0o OT
KOHTPOJIMPYEMOM CETH, JINOO OT BHEIIHETO UCTOYHHKA.

OO6nacte NPUMEHEHUsI YCTPOWUCTB, (PYHKIIMOHAIBHO 3aBUCAIIMX OT HANPSKCHUS MUTAHUS,
OTpaHUYEHA B CUJIy UX MEHbIIIEH HaJIe)KHOCTH, MO/IBEP>KEHHOCTH BO3JIEHICTBHIO BHEIIHUX (DAKTOPOB
U JIp.

Pacmmpenne »IeKTpUYECKHX CeTeil C HYJEBBIM 3allUTHBIM TPOBOAHHKOM TpeOyeT
o0s3arenbHOro MpuMeHeHns: Y30 B LENsIX 3alUThl 2JIEKTPOIIPOBOJIOK U IEKTPOOOOPYIOBAHUS OT
Bo3ropanusi. lcnosip3oBaHue HYJIEBOrO 3alIUTHOTO MPOBOJHUKAa B ceTsIX 3maHuil 0e3 Y30
MOBBIINIAET WX TOKAPHYIO OINACHOCTh BCIEACTBHE BO3MOXXHOCTH BO3HHUKHOBEHHUS KOPOTKOTO
3aMbIKaHus ()a3HOTO MPOBOJA HA 3a3eMIISIFOINMI TPOBOJHUK AJIEKTPHUECKOW CETH WIIM BHEUTHHE
3a3eMJICHHbIE TOBEPXHOCTHU AIEKTPOOOOpYI0BaHuUs ¢ 000s10uKOi Kinacca | .

TepMuHbBI M onpeaeIeHUs

Cornacuao ['OCT P 50807-95 nopmupyrores cienyromue napamerpsl Y 30.

HoMuHanbHOe HampsiKeHHe - YKa3aHHOE W3TOTOBHTENEM JEHCTBYIOIIEE 3HAYCHUE
HaInpsOKEeHUs, IPU KOTOPOM obecrieunBaeTcst pabotocnocodHocts ¥Y30.

HoMuHanbHBIH TOK HATPY3KH - YKa3aHHOE M3rOTOBUTENIEM 3HaYeHHE TOKa, KoTopoe Y30
MOYKET MPOMYCKATh B MPOJODKATEIIEHOM PEKUME PabOTHI.

HomuHajabHbI OTKJIIOY A0 LI H AU pepeHnaIbHbIN TOK -3Ha4YECHUE



I pepeHaIbHOro TOKa, KOTOpOE BbI3bIBAaeT OTKIo4eHHMe Y30 MpHu 3aJaHHBIX YCIOBHUSIX
AKCILTyaTal1u.

HoMuHanbHbIi HeoTK/IOYaKOMU JTu(depeHUHATbHBI TOK -HanOoIbIIee 3HAYCHUE
T epeHInaIbHOro ToKa, KOTOpOe HE BbI3bIBACT OTKIOYeHUs Y30 mpu 3aJaHHBIX YCIOBHUSX
JKCILTyaTaluu.

CBepXTOK - TOK, 3HaYCHHUE KOTOPOTO MTPEBOCXOAUT Hanboblee pabouee 3HAaUCHUE TOKA.

IIpeneqbHoe 3Ha4YeHHMe HEOTKJIIOYAKIIEI0 CBEPXTOKA - MHMHHUMAJIbHOE 3HAUEHHUE
HEOTKJIIOYAIOIIEr0 CBEPXTOKA IIPU CUMMETPUYHON HArpy3Ke JBYX- M YEThIPEXNOIOCHBIX Y30 min
HECUMMETPUYHON HArpy3Ke 4eThIpeXIoatocHbIX ¥Y30.

HomunanbHasi BKJINYAOMIAsE H OTKJIHYAKMIAS CIHOCOOHOCTH (KOMMYTALMOHHASA
CIOCOOHOCTH) - JICUCTBYIOIIEE 3HAYCHHUE OXKHJIaeMOro TOKa, KOTOpbIii Y30 CroCOOHO BKIIOYATH,
IIPOIlyCKaTb B TEYEHHE BPEMEHHU CBOETO Pa3MbIKaHMS M OTKIIOYaThb IPHU 3aJaHHBIX YCIOBUAX
9KCIUTyaTaluu 0e3 HapyleHHs ero paboTocrnocoOHOCTH

Homunanbnas BKJIIOYAKO LA U OTKJII0YAOIIAS CIOCOOHOCTH 1no
audgepeHIHAIBLHOMY TOKY - JCHCTBYIOIIEE 3HAUCHHE OXHIIAEMOTo IU(PepeHIINaTIbLHOrO TOKa,
koTopoe Y30 crnocoOHO BKIIIOYATh, IPOIYCKATh B TEUEHUE CBOETO Pa3MbIKaHMs M OTKIIIOYATh MPU
3aJJaHHBIX YCJIOBUSAX IKCIUTyaTaluu 0e3 HapyIIeHUs ero paboToCrocoOHOCTH.

HoMuHa/IbHBINA YCJI0BHBIA TOK KOPOTKOI'0 3AMBIKAHUA (TOK TEPMHYECKOM CTONKOCTH)
- YKa3aHHO€ H3TOTOBUTEJIEM JICHCTBYIOIIEE 3HAUYEHUE OKUJAEMOr0 TOKa, KOTOpPOE CIIOCOOHO
BbIIepKaTh Y30, 3amuuiaeMoe YCTPOMCTBOM 3aIMTHl OT KOPOTKHMX 3aMbBIKAHUM - IUIABKOU
BCTaBKOM C HOMHUHAJIBHBIM TOKOM, PaBHBIM TOKY Harpy3ku Y 30.

HomuHaabHBIN yCI10BHBIM M pepeHIHAIBHBIA TOK KOPOTKOr0 3aMbIKAHUA -
JIeMCTBYIOIEE 3HAUEHUE OkuaaemMoro AuddepeHnnanTbHOro Toka, KOTOpOe CIIOCOOHO BBIIEPKATH
Y30, 3amum@aemMoe ycTpOMCTBOM 3alUTBI OT KOPOTKMX 3aMbIKaHWM IpU 3aJaHHBIX YCIOBHSX
AKCIUTyaTaluu 6e3 HeoOpaTUMBIX U3MEHEHUI, HapyLIaoIIKUX ero paboTOCIIOCOOHOCTb.

Bpems oTkiouenusi (BpeMsi cpadaTbIBaHMA) - IPOMEKYTOK BPEMEHH MEXA1Y MOMEHTOM
BHE3AITHOT'O BO3HMKHOBEHHMSI OTKJIIOUYAIOUIET0 JU((PEepeHIINaTIbHOTO0 TOKa 1 MOMEHTOM 3aBEpPLICHUS
cpabaTbIBaHMs JAHHOTO YCTPOMCTBA JI0 OJIHOIO TaIlIeHus TyTH.

ITapamerps1 Y30

Konkpernas moauduxarus Y30 BbiOMpaeTcss Ha OCHOBE 3JIEKTPOTEXHHUYECKOIO pacdera
HOPMAaJIbHBIX U aBAPUITHBIX PEKUMOB PabOThI AJIEKTPOYCTAHOBKH.

Texuuueckue TtpeboBanus u mapamerpbl Y30 Ha ocnoBe 'OCT P 50807-95 u HIIb

NpUBEJCHBI B Ta01.54.



Tadonuuma 54

TexHuueckuil napamerp 3HaueHue mapameTpa
Homunansraoe Hanpsbxerne U o, B 220, 380 -
HomwunaneHe1 TOK Harpysku |, A 6, 16, 25, 32. 40, 63, 80, 100, 125, 200 z
HomuHanbHBIH oTKITIOHatonTHi quddepeHnnanbHeIi TOK (TOK yTedkn) | 4y, 10, 30, 100, 300, 500 *
MA
HomuHaneHBIH HeoTKIIFOYatomui auddepeHnnansHbIi ToK | 4y o, MA 051 A4
[IpenenpHOE 3HAUEHNE HEOTKITIOYAIOMIETO CBEPXTOKA | hm, A 61,
HomuHanbHas BKITFOYAIOMIAs U OTKIIIOYAIOMAs (KOMMYTAIIHOHHAS) 10 | yumm 500 A (BeIOMpaeTcs Oopiiee
crocoOHocTh |, A 3HAYCHUE)
HoMunanpHast BKIIFOYaromas U OTKIJIFOYArOIIas CIIOCOOHOCTE IO 10 | yumm 500 A (BeIOMpaeTcs Oopiiee
T pepeHIHATBEHOMY TOKY | Ap, A 3HAYCHNE)
HomuHaNBHBINA yCIOBHBINH TOK KOPOTKOTO 3aMBIKAHHA | o, A 1500, 3000, 6000, 10000
HomuHanbHBIH yenoBHBIN AuddepeHnnansHbi TOK KOPOTKOTO 3aMBIKaHUS | 1500, 3000, 6000, 10000
Acy A
HomuHanbsHOE BpeMs OTKITIOUEHUS T , ** | ¢ 0,3 mpu | ,,

0,15pu 2 1 5y,
0,04 ipu 5 | »,, wm ipu 500 A

*B 3aBHCUMOCTH OT MOAU(DHUKAINHN YCTPOHCTBA.
** T - 3aaHbl IsI TF000TO pabouero Toka, He MPEBHIIAIIIETO HOMUHAIBHBIH.

Br10op THa u mapamerpos Y30
Y30 nomKHO OTKIIOYAThH 3alIMINAEMYyI0 YacTh 3JEKTPOYCTAHOBKH IPH TMOSBICHUHM B HEH
CHHYCOMIAIBHOTO MEPEMEHHOTO WM MYyJIbCHPYIOLIETO TIOCTOSHHOTO (B 3aBUCHMOCTH OT
Moau(puKanuu) TOKa  yTedkW, npesblmatomero 0,5 HOMHMHAIBbHOTO  OTKIIIOYAIOLIETO
nuddepeHIMaIbHOTO TOKA.
YcraBka (HOMHHANBHBIN auddepeHnnanbablii oTKIO4aomui Tok) Y30 BbrIOMpaeTcs Ha
OCHOBE KPHUTEPHUEB 3JEKTPOOE30MACHOCTH C Y4ETOM TOKa Harpy3ku. PekomMeHIyeMble 3HaueHWHsI

YCTaBKH MPUBEJCHBI B Ta0I.55

Tadaumma 55
HomunaneHsiit Tok ycTaBku Y30 B 30HE 3aIIUTHI, MA, IPH TOKE
Bun motpeburens Harpysku, A

16 25 40 63 80
OAMHOYHBIN TOTPEOUTEITH 10 30 30 30 30
I'pynmna norpedureneii 30

30 30 (100) 100 300
Ha rmaBaom BBOsie (BPY, BPII) 300 300 300 300 500

B psape cnywaeB, Ui ONpeNeNieHHBIX NOTpeOuTeNel 3HAa4eHHE YCTaBKU 3a/JaeTcs
HOPMAaTUBHBIMHU JOKYMCHTAaMHU.

CrangapTHble 3HaYEHUS] MAKCUMAIIbHOTO BPEMEHHU OTKIIIOUEHUS TMpH JII0O60M pabodem TOoKe
HArpy3Kd He JIOJDKHBI MPEBBIIATH 3HAYCHU, TPUBEICHHBIX B Ta0M.55 .

Cxema BrmroueHust Y30 [0opKHA MpenycMaTpuBaTh YCTAHOBKY MocienoBaresbHo ¢ Y30
3alIUTHOTO YCTPOMCTBa OT CBEPXTOKOB (aBTOMAaTHMYECKHM BBIKIJIIOUaTeNlb, IUIaBKas BCTaBKa),
OTBEUAIOIIET0 COOTBETCTBYIOIMUM cTaHfapTaM. [Ipu 3ToM HOMHHANBHBIN TOK Y30 M0mkeH ObITh
paBeH WK OBITh Ha CTYNEHb BHIIIE HOMUHAIBHOTO TOKA 3alllUTHOTO YCTPOMCTBA OT CBEPXTOKOB.

B HekoTOophIX cnydasx, HampuMmep IS OJWHOYHBIX IOTpPEOHTENel SIEeKTPOIHEPTHH,



http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i905127
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i905127
http://www.norm-load.ru/SNiP/Data1/45/45974/index.htm#i905127

11eJIeCo00pa3Ho MPUMEHATh KoMmOuHHpoBaHHOe Y30, T. €. Y30 co BCTPOCHHOW 3alMTOH OT
CBEPXTOKOB M MEPETPY3KHU.

B Hactosmee Bpems BeimyckaroTcs Y30  nByxmomrocHble (Uit OAHO(DA3HBIX
3JIEKTPOYCTAaHOBOK) U YETHIPEXIOMIOCHBIE (17151 TpeX(a3HbBIX ANEKTPOYCTAHOBOK).

Hexotopsie Buapl oTeuecTBeHHBIX Y30 U UX MapaMeTphl MPeCTaBICHBI B Ta0I.56.

TaoOnuma 56

Tun yCTpOﬁCTBa 3alllUTHOI'O OTKJIFOYCHMUA

Mapavetpel V0| PHE | mac | M304 | Acrpory30
HomunaneHoe Hanmpsokerue, B 220 220/380
Yacrora, ' 50 |50;60] 50 50 | 50
HomuHaNBHBIH TOK HATPY3KH, A 6,3; 10; 6; 10;
16; 25; | 6;40 | 16; 25; 16; 25; 40; 63
32,40 32
HomunanbHOe 3HaueHWe nu(HEepeHIINATPHOTO OTKIIOYAIOIIETO . 10: 30; 10, 30, . 10: 30: 100
TOKa, MA 10; 30 100, 10; 30
100 300
300
MakcnmanbHOE  BpeMsl  OTKJIIOYCHHS IPH  HOMHHAJIBHOM 40 10 40 30 30
i depeHmaiIbsHOM TOKe, MC
Pa6ouast remmeparypa, °C Or-10 | Or-5 | Ot1-5 Or-25 O1-20
n0+40 | 10+40 | no+40 | mo+40 n0+45
3aBHCUMOCTH OT KOJICOAHUN HANIPSDKCHUSI CETH He 3aBucur
[ToTpeOHOCT B MICTOYHUKE MMUTAHUS Tpebyercs He tpebyercs
Tun pacuenurens OJIEKTPOHHO-MarHUTHBIN | DJIEKTPOMEXaHUYECKUN

CenexTuBHOCTH padoTsl Y30

Jlia obecnieueHus: TpeOOBaHUM CEIEKTUBHOM paboThl HeckosbkuX Y30 B pagualibHbIX
cXeMax IEKTPOCHA0KEHUSI HEOOXOIUMO YUUTHIBATD CIEAYIONIHE (PaKTOPHI.

B cuny .oueHp BbicOKOro ObicTpozedcTBuss Y30 HpakTUYECKM HEBO3MOXKHO O0ECHEeUUTh
cesleKTUBHOCTE AelictBud Y30 mo Toky mnpu 3HadeHusax ycraBok 10, 30, 100 mMA. B srom
JMana3oHe yYCTAaBOK CeJIEKTHBHOCTh paborel Y30 wMmoxer ObITh oOecnedeHa Onarogaps
npuMmeHennto mMoaudukanuii Y30 c¢ Boiaepxkkoil Bpemenu (Y30 ¢ uHIekcoM S ), MMEIOIIUX
3a1epkKy cpabarbiBanus 10-20 mc.

CeneKTUBHOCTh CpabaThIBaHUA MO TOKY YTE€UKH Ha 3€MII0 MOXET ObITh oOecreueHa Mmpu
MPUMEHEHUHN Ha BBOJIE - B KadecTBe royioBHOTO - Y30 ¢ ycraBkamu 300, 500 MA 1 Ha OTXOIAIINX
muHuX (rpynmnax) - Y30 c yecraBkamu 10, 30 MA.

TpeOoBanus moxapHoii 6€30MaACHOCTH

Koncrpykuus VY30 nomkHa oOecnieuuBaThb €ro IOXKapHYIO 0€30MacHOCTh Kak B
HOPMAaJIbHOM peXHMe paboThl, TaK M MPH BO3HUKHOBEHUH HEHCIIPABHOCTEH W HAPYIICHUH MPABHI
AKCIUTyaTaIiH.

[Ipn onenke mnoxkapHoi omacHoctH Y30 creayer ONpEAeNnuTh €ro IOKa3aTeln B
coorBerctBuM ¢ HIIb Pe3ynbraT mNoOMOXUTENHHON OLIEHKHU IOATBEPKAAETCS CEPTUPUKATOM
NOXKapHOW OE30MaCHOCTH.

[TokazaTenu moxapHOM OMACHOCTH ONPENEISAIOT MYTEM MPSMBIX HCIBITAHUN CTAHIAPTHBIX




o0pa3oB Y30, a Takke KOHCTPYKLUHOHHBIX U 3JIEKTPOU3OJIALUOHHBIX MaTepHaoB WK 00pa3loB

U3 cocTaBa JeTaneit, komruiektyomux ¥Y30.

Koncrpykuus Y30 pnomkHa UCKIIOYaTh TOSBICHHWE B Iporecce (DYHKIIMOHAIBHBIX

HCHBITaHHﬁ, a Tak)Ke HCHBITAaHUM Ha IMMOXAapHYIO OIIaCHOCTh IINIAMCHH, IbIMa, pasMArdiCHUs U

OILIABJICHUS KOHCTPYKOHMOHHBIX MAaTCPUAJIOB.

He nonyckaercs mnpumeHenune Y30 Juis DIEKTPOYCTaHOBOK, BHE3AIHOE OTKIIOUYCHUE

KOTOPBIX MOKCT MPHUBCCTU 11O TCXHOJIOTMYCCKUM IMPUYUHAM K BO3BHUKHOBCHUIO CPITyElI.IPIfI, OITaCHBIX

JUISL TIOJIb30BatTesell (HampuMep, K OTKIIFOUEHHUIO MOKapHOM, OXPaHHOM CUTHAIM3ALUHY U T. I1.).

TemioBblie peJie

TemnoBbie pene 0OBIYHO MPUMEHSIOT JJIS 3AIUTHI JJIEKTPOABUraTeNe OT OMAaCHOTO HAarpeBa

IIpU JUIMTEIBHBIX Neperpy3kax (padounii nepuos He MeHee 30 MUH).

Tennosbie peiie UCIOJIBb3YIOT OOBIYHO H JJI 3allIUThI SHCKTpO,Z[BI/IFaTCJIeﬁ oT pa60TBI Ha

ABYX (ba3ax. B sTux ClIydadXx MPUMCHAIOT JBa OJHO3JIEMCHTHBIX TCIUIOBBIX PEJIC HWIIM OJHO

JIBYX3JIEMEHTHOE.

TemnnoBele pene UMEIOT CIEAYIOIINE TapaMeTPBhI.

HomunanbHoe Hanpsikenue peie U ,, - HauOomblllee M3 HOMHHAIBHBIX HANpPSKEHUH

ceTeﬁ, B KOTOPBIX AOITYCKACTCA MPUMCHATH JaHHOC PEIIC.

Homunaneneiii Tok pene | ., - HauOOJBIINNA JITUTEIBHBIA TOK, KOTOPBI HE BBHI3BIBACT

cpabaTbIBaHUs perie.

HomunanbHbIi TOK HarpeBaTeas | yyarp - HAMOONBIINI JIUTENBHBIM TOK, IPU KOTOPOM

peiie ¢ JaHHBIM HArpeBaTecjieM HE cpa6aTHBaeT (,[[J'If[ peiie CO CMCHHBIMU HaneBaTeJ'IHMI/I).

HomuHanbHbIi TOK yCTaBKH peisie (171s pese ¢ peryassitopom) | yyerpp - HanOoONbmmi

JUINTEIbHBIA TOK, KOTOPBIM IIPHU JTaHHOW HACTpPOHKE pesie He BbI3bIBaeT cpadarbiBaHus. OObIYHO |

H.yCTp.p = (016'1 ) I H.Harp

TaOnuma 57

Haubosbiass MOIIHOCTE

ITyckatens YIOPaBIIEMOTO IEKTPOABUIaTEI, Tox ycTaBKH TEIJIOBBIX pene, A
kBT, nnpu Hanpsixenuu, B
Hynesas ycraBka
Tun |Benuumna HomunanbnbIit 220 380 500 Homunanbueiit| (HomMuH. TOK  |/lmama3oH
TOK, A TOK, A HarpeBaTeJbHOTO | YCTaBOK
JJIEMEHTA)

2 25 55 10 10 6,25 5 3,75-6,25
7,87 6,3 4,72-7,87

10,0 8 6-10
e 12,5 10 75125
15,6 12,5 9,38-15,6

20,0 16 12-20

25,0 20 15-25

S ls 40 7 13 17 40 32 24-40

ITA- 4 56 13 20 28 56 44 33-56




422

FSI?Z' 5 115 23 55 55 115 104 78-115
122{*2' 6 140 40 75 75 140 126 94-140

IIpumeganns: . HyneBasg ycTaBka - ycTaBKa B HyJIEBOM ITOJIOKECHHH yKa3aTellsl IIKaJIbl TEIJIOBOTO PeElle.

2. PerynupoBKa TOKa yCTaBKHM pejie IUIaBHAs M NPOM3BOIMTCS perymaropoMm ycraBku. Illlkama perymstopa Toka
YCTaBKH MMEET IO TIATh JSJICHHUH BJIEBO (MUHYC) U BIIPaBO (IUTIOC) OT HYJIEBOW PUCKH HIKaiubl. Kaxmoe neneHue mkambt
COOTBETCTBYET NPUMEPHO 5 % HOMHHAIBHOTO TOKAa HArpeBaTENbHBIX DJIEMEHTOB (TOKa HYJEBOW YCTaBKH) IS
MycKaTeslel OTKPHITOro UCHOMHEHUA U 5,5 % - A 3alUILEHHOT0 UCIIOTHEHHUS.

3. dnst MarHUTHBIX mmyckarenei cepun [1A 4, 5 n 6-if BenmuuuH (C TEIJIOBBIM pejie 0e3 TEPMOKOMIIEHCAIMH) TIPH
TeMIIEpaType OKpyxkaromei cpebl Huke +30 ° C BHOCUTCS TIONIpaBKa B Mpeiesiax IKaibl pele.

TaoOonuma 58
. HomuHaMBHBIA TOK TEIIOBOTO pene, A,
Bennuuna HomunanbHeIil TOK o IIpenen perynupoBanus
ITyCKaTems Tun pese pene, A mpu +25 °C (monoxkennue peryaTopa HOMHHAJIBHOTO TOKA yCTaBKH
YCTaBKH Ha HYJIIE)
TPH-8
1 - 10 00108508 L Len 10225824 | 01075 1,. 001531,
TPH-10 T
TPH-20
2 WU 25 5;6,3;8; 10; 12,5; 16; 20; 25 0r0,741,,m0131,
TPH-25
TPH-32
3 70051 40 16; 20; 25; 32; 40 010,751, 101,31,
TPH-40
4 TPII-60 60 25; 30; 40; 50; 60 010,751, 10 1,251,
5 TPII-150 150 50; 60; 80; 100 010,751, 10 1,251,
6 TPII-150 150 100; 120; 150 010,751, 10 1,251,

Hns pene ¢ perynsitopom 3Ha4eHHS | yp B | yarp COOTBETCTBYIOT HYJIEBOMY (CpEAHEMY)
MOJIO’KEHUIO MTOBOJIKA PETYNIATOPA (TOKY HYJIEBOM YCTaBKH).

B nacrosiiee Bpems npuMenstoT TeroBsle pene cepuit TPII, TPH, TPA, TPB, TPI', TPT.

ITpu BEIOOpE TOKa TEIUIOBBIX pelie (Hampumep, JUis MarHUTHBIX myckateneit cepun IIME u

[TA) cnenyeT pyKoBOJICTBOBAThCS TaHHBIMU Tabu. 57 u 58 .
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