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-MpUYnHBI NOSABNEHNS U yCTPaHEHNEe NapasuTHbIX
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-3asemMmneHne Ha waccu vyepe3 akpaH kabens

-MepeknioyaTenb pasbegUHEHUS 3a3eMNeHuns
(Ground lift)
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Bceryniienune

. BceM u3BecTHa MOCTOSIHHAs U U3BeYHasl nmpoodiema
- TMOAKIIOUMTH ayduoamnIapaTrypy TakKhuM o0pa3oM, YTOObI
un30exaTh MOSIBJICHUS Pa3IMUHBIX CTPAHHBIX 1IYMOB, (hOoHA
MepeMeHHOT0 TOKa, MOMeX, CBUCTA T.JI. — HEB3Mpasl Ha OYeHb
BbICOKME (DMHAHCOBBIE PACXO/ibl, (pU3MUECKUe U MCUXOJIOT -
yeckue ycuwius. CoBepllIeHCTBOBAaHNE TEXHOJIOTUN HEN30eX-
HO BBI3bIBAET MTOCTOSIHHOE YCOBEPIIEHCTBOBAHUE 2JIEKTPOH-
HOI TeXHUKM U €€ KOMMyTauuio.B 3Toit ctaTtbe paccMoTpe-
HBI TIpakTHUYeckKue pekomeHnanuu OOmecTtBa MHxXeHepoB-
aKyCTMKOB [0 KOMMYTallUU NTpoheCCUOHATbHOMN ayanoTeX-
HUKU.

B nanHOM noKyMeHTe conepxKaThCsl MPEeIJIOKEHUS 10
U3MEHEHUIO0 BHEIIHUX COEIWHEHWH, BBIMIOJIHUTb KOTOpPBIE
MOTYT TOJIbKO crienuanuctsl. [1o mpaBuaaM TeXHUKU 6e30-
TMACHOCTU HEOOXOIMMO, YTOOBI BCE 3aBOACKHE CITIOCOOBI UIN
CpeICcTBa 3a3eMJICHUSI OCTaBalUCh 0€3 U3MEHEeHMI, obecre-
4yrBasi 0e30MacHOCTh B 9KCIUIyaTallMu. B MpoTUBHOM cilyuae
HUKAKOW OTBETCTBEHHOCTH 3a CJIyYailHble WM BO3MOXHbBIE

MOBPEXIeHUs (prupMa-u3roTOBUTETb HE HECeT.

I1apa3uTtHbie 3eMJISTHbIE KOHTYPbI

IToutn BO Bcex ciyyasax OCHOBHOM HpI/I‘{I/[HOﬁ I10AB-
JICHUS 1IyMa SABJAIOTCA Mapa3UTHLIC 3€MJIAHBIC KOHTYPBhI,
HCEIMPaBUJIbHOEC 3a3€EMJICHUE UJIN €TI0 OTCYTCTBUE. YtoObl ycC-

TPaHUTh (DOHOBBIN 1IYM BaXXHO YSICHUTH MPUYMHY €ro IMo-

CHUMMETPHUHBIN
BbIXOA

<

sapneHusi. Kaxnplii KOMIOHEHT ayAuo armnaparypbl UMeeT
cBoe coOCTBeHHOE 3a3eMyieHMe. Takoe 3a3eMieHue OObIYHO
Ha3bIBAIOT cueHarbHou 3emieil. [lpy KoMMyTalMu HECKOJb-
KHX arnapaTtoB ¢ MOMOUIbIO COENUHUTEIbHBIX Kabenel mx
CUTHAJIbHBIE 36MJIM CBSI3bIBAIOTCS Yepe3 MPOBOJUMOCTDb Ka-
Oesisi. 3eMUIsTHbIE TIETJIM MOSIBJISIIOTCS TOTA, KOT/Ia 3eMJIM afl-
MapaToB COEAMHEHBI MeX1y COOOi TakXe U APYTUMU IyTs-
MM: Yyepe3 3a3eMIIS IO TTPOBO/L Kabesisi MUTaHusl, KOHTaK-
TOM MEXIy MEeTAJIMYECKMMU 1IACCU alrnapaTtoB B pake U
T.0. B aTOM cilyyae mosiBiisieTcsl Lelb, M0 KOTOPO TOK MO-
KeT UUPKYJIMPOBATH MO 3aMKHYTOH «IeTJie» OT 3€MJIU OTHO-
ro YCTPOICTBA K IpyroMy 1 oopaTHo. TakuM o6pa3oMm, Ipu-
YUHOI MosiBJIeHUsT (hOHA SIBJISIETCS TIPOXOXKIEHUE TOKA 110 3aM-
KHYTOI L€, COCAMHSIONIECH CUTHAJIbHbIE 3€MJIM armnapa-
ToB. Ha camMoM niese, naxe rpu OTCYTCTBUU 3€MJISTHOM TET-
JI1, yepes JIto00i CoeNMHUTENbHBIN Kabesb Bceraa LiupKyu-
pyeT He3HAYMTEeIbHbIN IYMOBOU TOK (T.€. MOJHOCTBIO YCT-
PaHUTb MPOXOXIEHUE TAKMX TOKOB MO Kabea HeBO3MOX-
HO).

IMoTeHuman wiv HampsKEHWE, BbI3bIBAIOILIEE 1IIyMO-
BbIe TOKH, 00pa3yeTcss MeX1y He3aBUCUMbIMU 3a3eMJICHUSI -
MM ABYX WJu Gosee npubopoB B cucreMe. COnpoTUBICHUE
9TOM 1IeNU HU3KOoe, moaTomy ( 6arogaps roconguHy Omy ,
0e3 KOTOporo y Hac W He ObLIO Obl 3TUX MpobjeM ), maxe
MpY HU3KOM HaMpsiKeHUU Cujla TOKa BeicoKa. YTOOBI U3Me-
PUTh COTNIPOTHUBJICHHWE CTAJIBHOTO IIACCH WJIM HaIlpaBJIsio-

IIMX pIKa MOTpedyeTcsl OMMETP C OYE€Hb BBICOKOI paspe-
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1IaIolIei CIOCOOHOCThIO. IMEIOTCSI B BUAY THICSUHBIE JOJIU
oMma.

3eMJIsTHbIE TIETJIM He MPEeACTaB/IsI0 HUKAKON OMacHo-
cTH, eciu B Bauieit annaparype MCnoJib3yloTcsl TOYHO pac-
CUMTaHHbIE U XOPOIIO cOaJaHCUPOBAHHBIE CUMMETPUUYHbBIE
KOMMYTallMOHHbIE coequHeHusl. CUMMeTpUYHAasl CXxeMa COo-
eIVHEHUI ObLIa CIIeIIMAIbHO pa3paboTaHa C 1Ie/IbI0 yCTpaHe-
HUS BO3IEHCTBUSI LIYMOBBIX TOKOB, T.K. TOJHOCTbIO U30€e-
KaTh UX MOSIBJIEHUS] HEBO3MOXHO. K coxaneHuto, MHOTUe
MPOU3BOAUTENN ayAUO000PYIOBAHUSI C CUMMETPUUYHBIMU
BXOIaMU/BBIXOAAMU HETIPABWIBHO TMPOEKTUPYIOT CHUCTEMY
3a3eMJIEHUSI BHYTPEHHUX 3JIEMEHTOB, TaKMM 00pa3oM co-
3/1aBasi 000OpyJ0BaHKE, MOABEPXKEHHOE BO3/IEMCTBUIO MTPOXO-
ISIIIYX Yepe3 COeAMHUTEIbHbIe Kabesss (OHOBLIX TOKOB. OTO
OJIHA UX MIPUYUH, TI0 KOTOPOW MHOTAA CUMMETPUYHBINA THUII
KOMMYTAIIMM UMEET IJIOXYIO PeryTaluIo.

C Jpyroil CTOpoHbBI, CHMMETPHUYHBIH THUIT KOMMYTAI[HH
BBI3bIBACT OTPULATECIIBHOEC OTHOIICHHUE Y TE€X, KTO paCcCYnUThIBA-
€T Z[O6I/ITLC$I 00J1ee BLICOKOI'O Ka4eCcTBa IIYTEM UHTECTPUPOBAHUA
HECUMMETPUYHOH anmapaTypsl ¢ CAMMETPUUYHON annapaTypoin
Oonee BrICOKOTO Kitacca. Ho cummeTpuyHas cxeMa KOMMYTalluu
He coemecmuma C HCCHMMCTpH‘IHOﬁ.

HecmoTtpst Ha Madble (U3UUECKHE pa3Mepbl U KOPOTKUE
Kabems HECCUMMCTPHUYHBIX CUCTEM (JIOM'dIHHHH ayauo anmapary-
pa ), OHM TaKXe comepkaT 3eMJISTHbIC TIETIIN € OJTY>KIAFOIIIMMH
IIyMOBBIMU TOKaMu. Ho B HECUMMETPUYHBIX CUCTEMaxX 5TU
TOKM HE HACTOJbKO MOIIHBI, YTOObI BbI3BaTh MCKaxXXeHUeE
ayauMocurHaga u mnosisieHue uyma. CoBepllieHHO Ipyroe
JIeJI0, KOTAa MeXay cO00il KOMMYTUPYETCS CUMMETPUYHAs
U acMMMeETpUYHas amnmnaparypa, T.K. CXeMbl CUMMETPUYHOM
U HECUMMETPUUYHON KOMMYTALIUU OelicmeumensHo He coeme-
cmumbl. Huxxe IpUBOAUTCS HECKOJIBKO PEKOMEHIYEMbIX K

HCITOJIb30BAHHWIO KOMMYTAallMOHHBIX CXEM.

ABCONIOTHO NMpaBuUMbHbIA CMNOCO6 KOMMYyTaLuMu

MpumeHsarTe CMMMETPUYHbIE COeaMHUTENBHbIE Kabens,
COEQMHUB 3KpaH Ha 000MX KOHLax kabensa ¢ MeTanm4yeckmum
Lwaccu ( HenocpeaCcTBEHHO Ha Bxoae B npunbop). B cummeTpuny-

HOM COEaNHUTENBHOM Kabene JOMKHO ObITb TPU N30NMpPoBaH

HEMPABUNBHOE PEKOMEHOYEMOE
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Puc.1b PekomeHayembii cnocob

HbIX NPOBOAHUKA - ABa NPOBOAA AN Nepefaym curHana (+u -
), @ TpeTun — akpaH. (Cm. Puc. 1a ). OkpaH Heobxoaum ans
3aLMTbl YYBCTBUTENbHbIX K MOMEXaM ayamo NUHWUIA. TONbKO
NPUMEHEHNE CUMMETPUYHBIX COEAMHUTENBbHBLIX Kabenen MoxeT
rapaHTMpoBaTb (MMEHHO rapaHTUpOBaTb) OTCYTCTBUE (hOHa
nepeMeHHoro Toka. Kabenb obsi3atenbHo gomkeH ObiTb
OBYXKUIMbHBIA 1 CO CBUTLIMM >Xunamu (BuTas napa). Kpome atoro
coeguHeHNe akpaHa Ha oboux KoHUax kabens c waccu
rapaHTMpyeT HaWIyuLLYH 3aLLUTy OT BHELLHUX paguornomex (RFI1)
M OpYyrux WwymoB (HEOHOBLIX peKriamM, CBETOTEXHUYECKUX
OVMMEpOB. . ).

Bce cBoanTca K NPUMEHEHUIO CUMMETPUYHBIX FTMHUNA,
TONBKO CUMMETPUYHBIX JIMHUIA Y HUHMETO KPOME CUMMETPUYHBIX
NVHUIA. VIMEHHO A 3TOro oHW 1 Bbinu pa3paboTtaHbl. Kpome
3TOro, HeoOX0AUMO COEAMHUTBL 3KpaH Ha OOHOM M BTOPOM
KOHUax kabens ¢ Lwaccu HenocpeaCTBEHHO Ha BXOAE B LLAccu
( 6onee nogpobHO 0 «Ha 0OOUX KOHLLAX» YyTb MO3XKE ).

Tak kak B ctaHgapTHbIX XLR kabensx akpaHbl Ha 060mx
KOHLax kabensi npunamBaloTcs K WTbIpbKy 1 pasbema, 1-i
LUTBIPb [OIDKEH ObiTb coequHeH ¢ waccy ( T. H. KOpPNyCHOM
3eMIelt) a He C CUrHanbHoM 3eMren, Kak 3T0 0O6bIYHO MPUHS-
TO.

Haubonee kapgnHanbHoe oTnuMyMe OT OObIYHONM Npak-
TWKU KOMMYTaLMK1 NpodeCCUOHaNbLHOM ayamo annapaTtypbl 3ak-
nYaeTcsa B TOM, YTO CUrHarnbHas 3eMIsi He J0IMKHA UCMOorb-
30BaTbCA . [laHHbI NPUHLMM HE HY>KOaeTcs B Kakon-nnbo apry-
MeHTauun. 37O, NOMpoCTy, €AUHCTBEHHbIA BEPHbIN CNocoo,
KoTopoMy HeobxoamMmMo cnefoBaTh. Bo3HukaeT Bonpoc, noye-
My Xe TOrja KOMMYyTaLMs ayANOTEXHWKM HE BbINOSTHAETCS UMEH-

HO Taknm o6pa30M? BOO6LIJ,e-T0 KOEe-KTO TaK M nocTtynan, a c



1993 roga aToM NpaKkTUKK CTanm NpUAEPKMBaTbCS MHOrve. Tak
noyeMy Xe Tak He NocTynarT 1 Bce ocTanbHble? OTBET NpocT
- )KM3Hb CNOXHA, HEKOTOPbLIM THXENO0 U3MEHUTLCS U B NMOMb30-
BaHWM Bcerga 6yaeTt kakoe-To KONMYECTBO TEXHUKN BbIMyLLEH-
HOV O TOTO, KaK Ha NPaKTUKe CTanu NPUMEHSITb UMEHHO TaKoM
TUM KOMMYTaLMW.

BTopasi npuumHa- HecummeTpuyHas annapaTypa: oHa
Be3ae, aelwesas u nerko gocrynHa. CoeanHutenu RCA u «
jack» npumeHstoTca B ObITOBOM TEXHUKE, YCTpOMCTBax obpa-
60TKM cUrHanoB, nNonynpodeccnoHanbHbIX LMPOBLIX 1 aHa-
NOroBbIX MarHUTOOHAX, KOMMBIOTEPHbIX MaTaxX, MUKLLIEPHbIX
nynbTax u T.4.

Cnepyowue pasgensl cogepxaT pekomeHgauum no
KOMMYyTaLMM HECUMMETPUYHOIK annapaTypbl. «Cnenoe» noa-
KMNoYeHne HeCMMETPUYHONW annapaTypbl K CUMMETPUYHOM
naet obpasey, Wwyma u HecTabunbHon paboTsl, U TpebyeT
NPUMEHEHUS1 Ype3BbIYaNHbLIX Mep MO UCMpPaBEHNIO CUTya-

umu.

Ewe oguH cnocob KOppeKkTHOW KOMMyTaLmu

HaunbGonee GbICTpbIA, NPOCTOM M HAOEXHbIA MeToa Co-
€OVHEHUS CUMMETPUYHOW N HECMMMETPUYHOI annapartypbl
— TpaHcdopMaTopHas pasBsidka BCEX HECUMMETPUYHbLIX CO-

eauHeHwui (cM. puc. 2)

HECUMMETPUYHbINA CUMMETPUYHbBIN

HE NOAKMOYEH
K KOPMNYCY
{MNACTMKOBBIM IXKEK)
— TPAHCPOPMATOP

]
QJ 1
,/ oz MOXET COEOVHATLCA
HO3 H C KOPMYCOM {HE OBA3ATENBHO)
N_O1

I
3A3EMINEHHLIN
KOPMYC

'~
——3A3EMJIEHVE
KOPMYCA
K 1-my KOHTAKTY

Puc. 2. TpaHcdhopmaTopHas pa3Bsaska.

[lns 3TOl Lenun MHorne oupMbl, BbINYCKaloT pasnuyHble
Habopsbl. Mo Bonpocy NpuMeHeHus 3Tux Habopos Bam HeoGxo-
OMMO 0BpaTUTLCS K BalLeMy aunepy.

OcHoBHasi Liernb Takoro pofda afanTepos - BO3MOXHOCTb
MCMoNb30BaHNA CTaH4apTHbIX kabenei. Mpu npuMeHeHUM

TpaHcgopMaTOpHOW pa3BA3KM HET HEeOBXOAMMOCTU B MOAU-

<

dukaumm coeguHNTENbHbIX kabenei. PakTUYeckn MOXHO CO-
CTbIKOBaTb ABe Mobble eanHULbl ayaMoTexHUKN 6e3 pucka
HexenaTternbHbIX MOMEX U LLYMOB.

Btopowi cnocob nonydeHnsi Heobxoaumol U3onsauun -
npumeHeHune T.H. Direct box. icxoaHo ero HasaHne obbsic-
HSIeTCH ero HazHayeHveM - Npeobpas3oBaTb HU3KOYPOBHEBbI
BbICOKOOMHbIA BbIXOOHOW CUrHamn 3neKTpornTapbl B BbICOKO-
YPOBHEBbI HU3KOOMHBIN CUrHarn, KOTOpbIA MOXHO MOAKMHO-
yatb Hanpsimyto (direct) k nynbTy. Celyac Tak Ha3biBaeTcs
noboi 6ok npeobpasoBaHUsi HECUMMETPUYHbLIX NUHUIA B

CUMMETPUYHbIE.

lMocrnedHUn KOppPeKTHbIA cnocob KomMyTauum

Ecnu y Bac HeT TpaHcdhopmaTopHon pa3Bsisku, y Bac
OCTaeTCs €AMHCTBEHHbIV BbIXO - UCMOMb30BaTb cnewmanb-
Hble kabens. OcHOBHas Lenb - NpeaoTBpaTUTL NonagaHue
TOKOB M3 3eMIsIHbIX NeTENb B 3BYKOBOW TPAKT.

AGcontoTHO cnpaBeannBo, YTO NoAacoeanHeHne obounx
KOHLIOB 9KpaHa TeOpPETUYECKM SIBMSIETCA HaUMyYLIUM CrOCo-
©OM COCTLIKOBKW annapaTypbl - Npy YCIOBUK, YTO NpaBUIIbHO
BbIMOMHEHO BHYTPEHHEE 3a3eMIieHVe CTbIKyeMoi annapaTy-
pbl. Tak kak B 6onbLUen YacTn annapaTypbl HEMPasuibHO Bbl-
NOMHEHO BHYTPEHHEE 3a3eMrieHne, coeanHeHne oboux KOoH-
LLOB 3KpaHa NpPUMEHSAETCHA PeaKo, T.K. MPU 3TOM 0ObIYHO Mony-
YaloT CBSA3b C BbICOKUM YPOBHEM LLUYMOB.

OG6blYHas NpakTyKa pa3peLleHnst Takoro poaa npobnem
(T.e. ycTpaHeHne doHa NepemMeHHOro Toka) - OTCOEANHUTL
OOVH KOHeL, 3kpaHa. C kakoW CTOPOHbI OTCOEAMHUTL 3KPaH -
BOMPOC fMYHOIO MPEANOYTEHUSA U AOIMKEH HEYKOCHUTENbHO
cobnioaaTtbest: BbiGepuTe BXOAHOW UMK BbIXOAHOW KOHEL, Ka-
6ens n otcoeguHUTE 3KpaH UMEHHO Ha TOM KOHLE, KOTOpbIiA
Bbl BoiGpanu. [Npu 0TCOEAMHEHUM OOHOTO KOHLIA 3KpaHa uc-
YesaeT NyTb NPOXOXAEHUS LLIYMOBbIX TOKOB, COOTBETCTBEHHO,
ncyesaeT LUYM - HO TOMbKO MpU HU3KUX YactoTax. [Mpu oTcoe-
OVHEHUW 3KpaHa Ha O4HOM U3 KOHLLOB Kabensi Bo3pacTaeT BO3-
MOXHOCTb NMOSIBNEHNSI BbICOKOYACTOTHbIX (paguo) nomex, T.K.
3KpaH NpeBpaLLaeTcsi B CBOEro poAa aHTeHHy. [ina ycTpaHe-
HWSi BO3MOXXHOCTM MOSIBNEHNS PaAMOo4acTOTHbLIX MOMEX YacTo

BManBaloT HeGONbLUON KepamMn4eCKnin JUCKOBbIA KOHOEHCATOP



emkocTbto 0,1 unum 0,01 Mukpodapag mexay oTCoeAUHEHHbIM
KOHLIOM 3KpaHa U waccu. Tak Kak MHOrMe 4o CMX Nop Nosb3y-
FOTCSl UMEHHO TaKUMK TUNamMm kKabener, 3To 03Ha4YaeT, YTo Bbl-
LeyKa3aHHas 3alumTa OT paguoyacToTHbIX MOMEX LOCTAaTOYHO
achdeKkTnBHA, XOTSI POCT UCMONb30BaHUS LdpoBoit 1 6ecnpo-
BOAHOW TEXHWKWN YBENUYMBAET MOTEHLMATBHYHO BO3MOXHOCTb
BO3HMKHOBEHMS B OyayLem npobnem ¢ paano4acToTHLIMU Mo-
Mexamu.

Ecnu Bbl AeACTBMTENBHO XOTUTE AOOMTHLCSA NOMHOIO yC-
TpaHeHus poHa NepemMeHHOro Toka B KOHKPETHOM YCTpPOW-
cTBe, Bam noHapob6saTcs cneyunanbHble TecToBble kKabens (
cM. puc. 3), T.K. Aaxe npu pacnaike kabenen B TOYHOM COOT-
BETCTBUM CO CNPaBOYHOW AOKYMEHTALMM, BCEraa cyLlecTByeT
BEPOSITHOCTb HEMPABUIIBHOrO BHYTPEHHETO 3a3eMIIEHMS YCT-
povictBa. [JaHHble kabens no3sBonsaT Bam coeguHWTb 3kpaH ¢
laccu B ToYke Bxoga (B MEcCTe 104KITHOYEHUS] Ppa3bema Ka-
besis7), inu K Wwbipto 1 nnu BoobLe oTcoeauHUTL 3KpaH. 3a-
Jaya yCrnOXHSIeTCsl, eCfnv B JaHHOM YCTPOWCTBE €CTb MHOMO
BXOZ0B U BbIXOA0B. Ecnu B yCTpoCTBE MCNOSb3YOTCA MHOMO
kabernen, nonpobynTe pa3nnyHble BapnaHTbl KOMMYyTaLUmK, YTO-
Obl BbISICHUTbL — HEOOX0AUMbI NN crieyuarnbHble kaberns 6onee
YyeM B OJHOM TOYKe.

Ha Pwuc. 4 npuBognTCa HECKOMNBKO BapuUaHTOB BO3MOX-
HOW pacnairikv kabenen. Haiaute nogxogsawmin BapaHT Bbl-
xoda (no BepTukanu), a 3aTem Bxoga (no ropmsoHTanum). Ha

nepeceyeHun Bbl yBuaMTE pekoMeHayeMyo CXeMy pacnariku

<

Ground lift ( Pa3begnHntens 3asemMneHus)

MHorve annapaTbl OCHaLLEHbI NepekntoyaTenem pasbe-
OVHeHus 3asemneHuns. OgHaKo B O4YEHb peaKux Cryvasx OH
nomoraeT B yCTpPaHEHUWN MOMEX MO «3eMIIsiHOM» LmHe. Ha
NpakTUKe NpUCYTCTBUE STOro NMepeknoyaTenst TOMbKo CyLle-
CTBEHHO YCMNOXHSIET BO3MOXHOCTb «KOPPEKTHOrO» 3a3emre-
HWS1 YCTPOWCTBA U, CNOCOBHOCTb MPOTMBOCTOSITH BO3HUKHOBE-
HUIO poHa nepemeHHOro Toka. lNMepekntovaTens pasbeau-
HEHWS 3a3eMIIeHUs — OOVH U3 BapuaHTOB, KOTOPbIA MOXHO
nonpo6oBaTtb Npuv BO3HUKHOBEHUM Kakmx-nnbo npobnem c
3a3eMrieHnem. Tem He meHee, abCOmMTHO TOYHO MOXHO YT-
BepXaaTb, YTO KOPPEKTHO 3a3emMriieHHasi annapartypa n 6e3
BCSIKMX NepeknoyaTenen pasbeanHeHUs 3eMnu gescTBu-
Te/IbHO rapaHTUpyeT OTCyTCTBME (hoHa NEPEMEHHONO TOKa.
Bce npobnemel 13-3a Toro, 4to GonbLuast YacTb annapartypbl
3a3eMrieHa HEeKOpPeKkTHO (kak BHYTPEHHE, Tak U BHELLHE).

O6opynoBaHune 06bI4HO MPOAAETCs C NEpPEKoYaTenem,
yCTaHOBMNEHHbIM B NonoxeHwue "grounded”, T.e. waccu coeagu-
HEHO C CUrHarnbHOM 3eMnei. (3To ny4llee 1 camoe «be3onac-
Hoe» nonoxexwue “ground lift”) . Ecnu nocne kommyTauun Ba-
LIen cucTeMbl HabnoaaeTcs Ype3MepHbI LWym U OH nepe-
MEHHOTO TOKa, 3HAYUT r4e-To B KOHCUrypaLmm 3a3eMreHns ecTb
HeCcoBMeCTUMOCTb. KpomMe npuMeHeHust cneypmarnbHbIX kabenei
MOXHO NMOCOBETOBaTL NonpoboBaTk cregyoLlee:

1. MonpobywTe paznuyHble kombrHaumm “ground lift”

Ha annapartax, OCHalleHHbIX UMU. 310 ny4lle BCcero genatb npu

kabens.
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OTKMOYEHHOM NMUTaHUn!

2. Ecnu y Bac nonHocTbio cmMmeTpuyHas cuctema -
NpoBepbTE HaNUune CoeauHEHN Mexay BCEMU LLACCH U 3a-
LLINTHOW 3eMneli ¢ uenbio 6e30nacHOCTM U 3aLUTbl OT NMOMEX.
Ecnu Bbl ucnonb3yeTe 0gHOBPEMEHHO CUMMETPUYHbIE U He-
CMMMETPUYHBIE NPUBOPbI - BOCMONb3yNTECh TpaHcopmaTop-
HbIMW pa3BsA3KamMu (ECNW Ha 3TO ECTb AEHbIN), ECIN AEHET HET-
nonpoOyiTe NPUMEHUTbL BbILLEONNCAHHbIE CrieymarbHble kabe-
Ns, XOTS Ha 9TO YAAET yriMa BpeMeHW.

3. CummeTpuyHble annapaTbl C BHELUHUMUW UCTOYHU-
KamMu nMTaHust (BKMYaeMbIMU NMPSIMO B PO3ETKY UINN UMEOLLN-
MU ceTEBOW Kabenb) He 3a3eMnsioT LLaccy Yepes CETEBOW Ka-
6enb. Ybeautechb B TOM, 4YTO Takas annapartypa HageXHo 3a-
3eMrieHa, T.e. lWaccu A0oMKHO OblTb CoeaMHEHO ¢ 3emne. Jlo-
60e yCTpPOMCTBO C 3-XKOHTAKTHOWM CETEBOW BUIKOW, (Hanpumep
- YCUNuUTEnb), MOXET BbICTYNaTb B POSIY TOYKM 3a3€MIIEHUS Ha
3emnio. HanpaenstoLme paka Takke MoryT 6biTb UCMONb30Ba-
Hbl 41151 3TOW LieNu, HO HY>XHO 00paTUTb BHUMaHWE Ha MECTOIMO-

J10XKeHne BUHTOB U NMPOYHOCTb NOKPACKWU.

Mnaeatouiee, Nceeno- M KBasu- CUMMETPUPOBaHUE.

Bbl MOXeTe CTONKHYTLCSI C Tak Ha3biBaeMbIM «MriaBato-
LLIMM aCMMMETPUYHBLIMY BbIXOAOM, MHOTAA Ero HasblBatoT NCEB-
00 UInun KBasu-CUMMETPUYHBIN Bbixod. B aaHHON koHdurypa-
Unmn 3eMnsi BbIXOOHOTO Kackaa He MoACcCOeAMHEHA BHYTPU yCT-
POWCTBA U «KOMbLIOY(riNg) [yKeKa COeANHEHO C CUrHarbHOM 3eM-
new Yepes pe3ncTop ¢ ManeHbknum conpoTueneHmem. bnaro-
[aps 3TOMY «KOMbLO» M «LUTbIPb» MKEKA “OKa3blBalOTCSA» C
OOVHaKOBbLIM MMMNEAAHCOM U NOYTU CUMMETPUYHBIM BbIXOAHBIM
KackagoM, Aaxe ecrv BbIXogHasi CXema HeECUMMETPUYHA.

MnaBatoLas HeCMMETPUsI 4acTo UCMONb3yeTcs Ans Nno-
NyYeHns1 Kak CUMMETPUYHOTO , TaK U HECUMMETPUYHOIO BXO-
0a, B 3aBMCMMOCTM OT TOrO KaKoW TN cTaHgapTHOro kabens
ucnonbayetcs. [pyn Hanuuum oHa NepemMeHHOro Toka Hy-

XKEH crneumanbHbIn kabernb.

PESIOME

Ecnn Bbl He B COCTOSIHMM BbLINONHUTL BCE TaK Kak HAgo

(T.e. NPUMEHATb NONMHOCTbO CUMMETPUYHbIE KOMMYTALMOHHbIE

<

coeauHeHVs, COeNHSAA 3KpaHbl C LLAcCK B MecTe BXoaa, Unn
npeobpasysi HECUMMETPUYHbIE CUTHasbl B CUMMETPUYHbIE C
MOMOLLbH TPaHCGOPMATOPHON Pa3Bs3KK), 3HaAYUT He ByaeT u

HWKaKOW rapaHTum OT NosiBNeHns ooHa.

YUTto6bl BbIMTM Nobeantenem B 6opbbe ¢ wymamm

npn KoOMmMmyTaumm

Bespe, rae BO3MOXHO, MONb3yNTECh CUMMETPUYHBIM
TUNOM KOMMYyTaLMn
- [Insi M3onsaumMm BCeX HECUMMETPUYHbBIX COEAVHEHWUI OT
CYMMETPUYHBIX UCMONb3YNTE TpaHCOPMaTOPHYHO Pa3Bsi3Ky
- [pn HEBO3MOXHOCTU NPUMEHEHNS TPAHCOPMaTOPHOM
pas3BA3KY 411 M30MNALUMY HECUMMETPUYHbBIX NIMHWIA BOCMOSb3Y -
Tecb crneyunansHbIMY Kabensamm
OnvHa noboro HecMMMETpPUYHOro Kabens He JOoMmK-
Ha npeBblWwaTtb 3 MmeTpoB. Kabens onvHon 6onee 3 meTpoB
OyayT ycunueaTtb Bce NoboYHble ahdeKTbl NapasmTHbIX 3eM-
NSIHBIX KOHTYPOB.
Ecnu Bce BbllenepeyncrieHHoe He nomoraet, ound-
pyviTe BCe 1 UCMONb3YWNTe ONTUYECKUE COeAMHEHNST U Bbl cTon-

KHeTeCb C HOBbIM BUTKOM npo6r|eM.
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[MPUMEYAHME:
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