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EURODRIVE

BeBepneHue

BeepeHue

B sHBape 1996 ropga B EBponerickom Coo6LyecTBe BCTynuna B CUIy OUPEKTMBA MO
3NEKTPOMarHUTHoOM coBMecTUMoCcTM (gupektmea no OMC 89/336/EEC). 3ta
OVpPEKTMBA Bbi3Basia HEKOTOPOE COMHEHME Cpenu MOCTaBLLMKOB, NMPOW3BOAMTENEN
060pyaoBaHUA 1 Nonb3oBaTesNen.

SEW npegnaraetr B 3ToM TOoMe w3 cepumn "llpaktuka MpUBOAHOW TEXHUKKU"
OONOJSTHUTENbHYIO MHAPOPMaLMIO Ha TeMy "OneKkTpomarH1THas coBmectumocTs (OMC)
B MPUBOOHON TEXHUKE".

OCHOBHbIE BOMPOCHI NEPEYNCIEHBI HUXKE:
e MexaHn3mbl MOMEX — KaK BO3HMKaloT npobnembl SMC

* [lpoektmposaHve ¢ y4etoM OMC — 4YTO HYXHO YyuuUTbiBaTb YyXe npu
NPOEKTUPOBaHMM

e  3MC Ha npaKkTuKe — UCMOJSIHEHWNE U NpUHLMN AercTena mep no OMC
Kpome aToro mbl npegniaraem 0630p BaXHbIX AMPEKTUB 1 CTaHOapToB.

DTOT TOM OPUEHTUPOBAH Ha NPaKTUYECKNe YCIoBUSA U OMbIT, U3-3a Yero AonycKaeTcs
HEKoTopoe npeHebpexeHne Hay4yHON TOYHOCTbIO, €CcliM OHa 6e3 HeoGXOAMMOCTM
YCNOXHSIET nanoxeHue. CeefeHns NpeacTasnsaoT co6oi obLume pekomeHgauun. Us-
3a MHOroo6pasusi BO3MOXHOCTEN MOHTaXa AJ1s OTAeNbHbIX Cly4aeB He MOXET 6biTb
YKa3aHO TOYHbIX 3HAYEHWU BESINYMH.

[na npaBunbHOrO NPOEKTUPOBAHUS YCTAHOBOK C npueogamm SEW wucnonb3ynte
cBefeHNs U3 COOTBETCTBYIOLLMX KaTasoros.
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MexaHn3mMbl nomex

2

MexaHu3Mbl NomMmex

OneKTpoMarHuTHass COBMECTMMOCTb MpuobpeTaeT Bce 6osbllee 3HadyeHue pans
NPUBOOHOW TEXHUKU. TEXHUYECKUIA Nporpecc npuBoauT Bce K 60MbLUen 1 6osbLuei
KOHLIEHTpaUMM 3MIEKTPUHECKUX W INIEKTPOHHLIX KOMMOHEHTOB Ha BCE MeEHbLUEN
nnowaan. OQHOBPEMEHHO YBENMMYMBAIOTCA TAKTOBbIE HYaCTOTbl YCTPONCTB 06paboTKm
WHopMaLmMmM W NPUBOOHON 3NEKTPOHUKWU. Bcecnegctene aToro Bce 6osblue
yBENUYMBaEeTCs ONacHOCTb B3aMMHOI0 BO3ENCTBUSA N CBA3AHHOMO C 3TUM HapyLLeHus
hYHKLMOHMPOBaHMS.

Ha Puc. 1 nokasaH npumep Bo30erCTBUA HA USMEPUTENBbHYIO JINHUIO.

1120 kg

(4]

. 2 J,’:

00279AXX
Puc. 1. lNomexa n3-3a nsnydenus [1] Ha ykasarersne ypoBHs [2], inHuM [3], KOHTPOSIbHOM 6110Ke [4]

Ons BO3HWKHOBEHUSI MOMEXWU MPUHLMNMANBHO OOMKHbI ObiTb BbINOSIHEHbI TpU
yCnoBus:

— [OJMKEeH CyLLecTBOBaTb UCTOHHMK NMOMeX
— [OJXEeH CyLLecTBoBaTb NPUEMHMK NMoMex
— [OJMKHA ObITb BO3MOXHOCTb B3aMMOAENCTBUSI MEXOY HUMU

Haxe ecnn Bce npueeeHHbIe Bbllle YCIT0BUA BbINOJIHEHDbI, NOMeXa BO3HUKHET TOJIbKO
Torga, korga Bo3gencTene npeBbICUT AONYCTUMYHO BEJTUHNHY.
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MexaHn3mMbl nomex

Llene sToro paspgena — nepeyucnnTb pasfivyHble UCTOYHUKM MOMEX, a Takxe
06bACHUTL CBA3b Mexay nomexamu. O6bACHAETCA, OT Kakux BAUSIOLMX BENNYMH
3aBUCUT ypOBeHb NoMex. Kpome Toro, NnpMBoasaTCs NpuMepbl pasfndHbIX MICTOYHUKOB
nomex. CHa4vana, 4TOObl O06NErYNTb MNOHMMAHWE 3TOW TrNnaBbl, OOBLACHATCSA
HEKOTOpble B3aUMOCBA3U U TEPMUHBI.

"OnekTpomMarHuTHOe BO3OENCTBUE" OKa3blBAET BMAHME, B OCHOBHOM, Ha BbICOKMX
YyacTtoTax. OTO 3HAYUT, YTO NPaBUITbHOE (PYHKLMOHMPOBAHME YCTAHOBKN OOCTUraeTcs
TOMbKO TOrga, Korga MOHTaX, Hapagy C  MNpoOu3BOACTBEHHO-TEXHUYECKUMU
TpeboBaHUAMMU, YOOBNETBOPSAET TakxXe TPeboBaHUAM K BbICOKOYACTOTHOW TEXHUKE
(Hanpvmep, 3a3eMnieHne, 3KpaHMPoOBaHue, unbTpaums).

Ycnosusamun gns 6ecnepebonHon akcniyaTaunm yCTaHOBKM ABNAAIOTCS:

® Copa3mMepHas MUHUManbHasn nomMexo3awuLleHHOCTb MCMNoJib3yeMblX
KOMMOHEHTOB

* OrpaHU4eHHOE U3NyYeHUe NOMEX UCMOJIb3YEMbIX KOMMNOHEHTOB
OpHol 13 BaxHenLmnx coctaBnsowmx IMC aBnseTcss crnocod MoHTaxa.

Cambin npocton cnoco6 pobutbca IOMC — 3TO MpuHATL €e B pacyeT npwu
npoekTMpoBaHuu. ocnepyowime Mepbl, B 06LLUEM, 3HA4YMTENBHO 06LKMpHee. OHun
4acTo CIULIKOM [oporve u3-za Hefgocratka Mecta W TPebyloT AOMNOSHUTENbHbIX
pacxofoB, CBA3AHHbLIX C MOHTaXXOM W MPOCTOeM 060pYyO0BaHUS.

OTO Takke OTHOCUTCA K MOAEPHU3ALUN U K TEXHUHECKOMY OOCIY>XMBAHUIO
nmetoLlerocs o6opygosaHus. N tonbko cobnogeHne IMC Ha aTane nnaHMpoBaHus
Jenaet ee 5SKOHOMUYECKU BbIrOOHON.

A

(3]

—

(2]

(1]

00280BXX
Puc. 2. AMAAUTY[HO-HaCTOTHbIE XapaKTepUCTUKN 30H U3JTy4eHus nomex [1],

riomexoycTonynBocTy [2] n nomexoaatyniyeHHocTv [3] (amnnntyga A, Yactora f).

Onsa 6ecnepebonHor aKcnnyataumMm BbIGOP M MOHTaX KOMMOHEHTOB LOJKHbI
obecne4ymBaTb JOCTATOUHYIO MOMEXOYCTONYMBOCTb.
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MexaHn3mMbl nomex

XapaK TePUCTUKN JINHUUN MNPU BbICOKUX YacToTax

YT06bl MNOHATb NPUYNHbI BO3HUKHOBEHUA T[MOMEeX, O4YeHb BaXHO MNpPOBEepuUTb
XapakKTepUCTUKN HEKOTOPbIX KOMIMOHEHTOB. OTN KOMIMOHEHTHI MOryT no-pa3HoMy
BECTM cebq B gmManasoHax HU3KUX U BbICOKMX YacToT.

HY-gnanasoH= [1oCTOsIHHOE HanpsHKeHWe N NepeMeHHOe CETEBOE HaNpsHXXeHne
BY-guanasoH= [Omana3oH 4acTtoT oT 1 MI'L, He NMeeT TOYHOM rpaHULbl U MOXET,
B 3aBUCUMOCTM OT PACCTOSAHMSA, HAYMHATLCSA 3HAUYNTENBHO HUXE

3HauuTenbHble pasnnina gmana3oHOB HUSKUX U BbICOKMX HaCTOT MNOKa3aHbl Ha
npumepe YaCTOTHOWN XapaKTepucTtukn JiMHNUWN. PaCCManI/IBaeTCﬂ 3aBucmMmoe Ot
HacCTOTbl COMpoTUBIIEHNE, TaK Ha3blBaemMoe MNnoJjiHoe conpoTmuBiieHne NMMHUN.

z
100 Q A
100 |
1Q
100 mQ2 —
1.5 mm? [AWG 16]
10 mQ —
10 mm? [AWG 8]
1TmQ —
35 mm? [AWG 2]
e e N N O e I

1Hz 10Hz 50Hz100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 100 MHz

00281AXX
Puc. 3. lMonHoe COripoTuBJsieHne Z MefHoro rpoBoAgHUKa A/mMHOV B 1 M B 3aBUCUMOCTU OT

yactorbl f
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MexaHn3mMbl nomex

XapaKTepI/ICTI/IKI/I JINHUK onucbliBaloTCA cneayroLwnMn NyHKTamu:

HY-pnanasoH

OCHOBHbIM NapamMeTpoM MNOJIHOIro CconpoTuBIiieHNA ABNAETCA
cedeHune NIMHnn

— MOMHOE CONPOTUBMEHNE SINHUM UMEET 3Ha4YeHME TOMbKO C TOYKM
3peHnsa Harpesa (3MeKTPONpPOBOAHOCTb)

BY-guanasoH OCHOBHbIM NapamMeTpoM aBndaeTca annHa anHnum

— CeYeHune JIMHUKM NOo4YTKN He oOKa3blBaeT BJIMAHUA Ha [MoJiHoe
conpoTtueneHne

— TMOJIHOE COMPOTMBIIEHNE JINHUN — OYEHb BaXKHbIA NapameTp Ass
pabo4vmnx XxapakKTepucTuk

Yem MOXHO 06bACHUTL CBOMCTBA NMHMN? Ha Puc. 4 nokasaH NpoBOOHWUK MO TOKOM.

B

. /[
e e 1 e e

X

Y

00282AXX
Puc. 4. lNMpoBogHWK rnog TOKom

I =T0K

B = marHutHoe none

Ls = napasuTHas MHAYKTUBHOCTb
= NPOBOAHUK

= nsonauus

Bokpyr npoBogHuka co3gaeTca MarHuTHoe none B, KOTopoe NpoTUBOAENCTBYET U3Me-
HEeHWIO ToKa |, NPOBOOHWNK [EeNCTBYET Kak MHOYKTUBHOCTbL Lg. IHOYKTMBHOCTL NPsiMOro,
BbITAHYTOrO NPOBOAHMKA cocTaBnsaeT okono 1 MKIH/M (anuHa | >> gnametp D).

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MexaHn3mMbl nomex

_ co cr
T

67

00283AXX
Puc. 5. [lBa npoBogHWUKa 1o HanpsxeHnem

Ha Puc. 5 nokasaHbl gBa MpOBOAHWMKA C pPasfnyHbIMW HanpsxeHusMmu. Mexay
NPOBOOHUKAMMK, KaK M MexXAy KaxAabiM MNPOBOAHWKOM W 3eMnen, obpasyertcs
3NEKTPUHECKOE MOJIe, MPOBOOHWKM OEWCTBYIOT Kak NiacTMHbl KOHOeHcaTopa.

EMKOCTb Takoro HexenatenbHoro KOHOeHcaTopa Ha3blBaloT napasuTHoﬁ
emkocTbio Cp.

z
1 MQ —
C=1<
1kQ — k
1uH C=1nF
=1uF L=1nH
10—
/ o1 mE /
1 mQ ‘ ‘

1Hz 10Hz 100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 100 MHz

0284AXX
Puc. 6. 3aBucuMocTs MNosIHOro conpoTusieHns Z KoHgeHcaropa v KaTyLku ot Yactotsl f
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MexaHn3mMbl nomex

YacToTHO-3aBMCKMMblE CBOMCTBA IMHUKM MOKa3aHbl Ha cnenyrowmnx pucyHkax.

B VYV

Rs Ls

Cp=| R

05547AXX
Puc. 7. 9kBuBasieHTHasi cxema JIMHAN

Rs = nocnepoBarensHoe ConpoTUBEHNE
R| = conpoTtueiieHne nsonaunn

Lg = napasuTHas IHAYKTVBHOCTb

Cp = napasuTHas eMKOCTb

CBoWcTBa NIMHUMN

B HY-guanasoHe B BY-gnanasoHe
—{ ]
L]
Z < Z >
Zq > Zg <

© @

Z|_ = nocnegosartesibHOe NosiHoe conpoTueneHne Z|_ = nocnegoeartesibHOe NojiHoe conpoTueneHne
ZQ = NapannenbHoe NosHoe conpoTueiieHne ZQ = napannesibHoe NosiIHoe cConpoTmnelieHne

B HY-gnanasoHe nocnepoBartesisHOE NOSIHOE COMPOTUBIIEHME BbITAHYTOrO MPOBOLA-
HMKa O4YeHb MaleHbKoe, napasnnenbHOe MOJSIHOE COMPOTMBIEHME (COMPOTUBNEHUE
N30MAUnKn), HaNpPOTMB, OYEHb BOJbLLOE.

B BY-granasoHe napannensHoe NnosiHoe ConpoTUBEHME (CONPOTUBIEHNE U30SIALIMN)
nepeKpbIBaeTCcs NapasuTHOM eMKoCTblo. C Bo3pacTartoLLeit YacToToN NPOHMKHOBEHNe
noMexu Yyepes U3oNaumto Kabens CTaHOBUTCS BCe MPOLLE, ECNW 3TO He NoJaBNsAeTCs
cneumasnsHbIMU mMepamu. MocnepoBatenbHoe MonHoe  COMpPOTUBNEHWE
yBenuuMBaeTCcs C yBenmyeHnem 4acToTbl. [03TOMY Mpu BbICOKUX YacToTax MasbiMu
TOKaMW BbI3bIBAOTCA OTHOCMTESILHO BbICOKUWE Nepenaibl HanpskeHus.
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MexaHn3mMbl nomex

2.2 [Ipn4nHbI BbICOKOYaCTOTHbIX MOMEX

OTKyfa BO3HMKAIOT BbICOKOYACTOTHbIE MOMEXU B YCTaHOBKE, KOTOpasl, CO6CTBEHHO
roBopsi, paboTtaeT TONbKO C MOCTOSIHHLIM HanNpPsHXXeHWeM WM C MNepeMeHHbIM
Hanps>xeHneMm cetn? Ha Puc. 8 nokasaHbl 4acTOTHblE CNEKTPbl Pas3nunyHbix hopMm
curHana. Kaxapih He CUHycouaasnbHbI CUrHan COOepXUT, KpoOMe CBOEN OCHOBHOM
4YacToThl, elle U KpaTHble NPOM3BOAHbLIE OCHOBHOW Y4acCTOTbl, TaK Ha3blBaeMble
rapMoHuKK. B obLimx yepTtax, 4emM ObiCTpee U3MEHSeTCAa aMMiuTyda curHana, 1em
BblLLE BbICOKOYACTOTHbIE FAPMOHMKM 3TOr0 curHana.

(1] [2]

A
U U
\/t
| f
A B
U Ul |- ‘
|I|||..
f
A B
t |
f

00286BXX
Puc. 8. ®@opmbi curHana [1] u KOMIOHEHTbI CrIEKTpa curHana [2], pasaeneHHsle Ha
OCHOBHYI0 BOJIHY A U BbICLLUNE rapMOHUKu B

9710 0603HaYaeT, 4TO, HaNpPUMep, NMpPK KaxaoMm Mpouecce KOMMyTauuMM BO3HMKAOT
BbICOKOYaCTOTHbIE CUIHasbl, KOTOPbIE MOTYT CTaTb MPUYMHON MOMEX.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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MexaHn3mMbl nomex

2.3 HcToYHuKN nomex n nx Bo3genucTeue

B sToM pasgene paccMaTpuBaloTCs pasfvyHble BUAbl UCTOYHMKOB MMOMEX W
MOSICHAETCA Ha MnpuMepax MexaHu3M noMex n ux Bosgencteue. B cnepyrolen
Tabnuue nepeyncneHbl pasnnyHblie UCTOYHUKU MOMEX.

Tabén. 1. lctouHnkn nomex

TexHn4yeckne NCTOYHUKN NOMeX
EcTecTBeHHble UCTOYHUKUN

nomex lNpepHamepeHHoe n3nyyeHve HenpeaHamepeHHoe
n3nyyexHve

Hanpumep Hanpumep Hanpumep

aTMocdepHble NoMexu paguocTaHumm BbIKMIOYaTeNnn

KOCMMYECKME LLyMbl pagapebl JIIOMUHECLIEHTHbIE Nammbl

paspsfbl MONHUK WNHAYKUMOHHbBIE SNEeKTPONnnTbI asurarenm

3neKTpocTaTnyeckme paspagbl MUWKPOBOJSHOBbIE Neyun YCTaHOBKW N5t AyrOBOW CBapku
BbICOKOYACTOTHbIE CYLUUSIbHbIE CuIoBas ANeKTPOHMKa
YCTaHOBKM ceTeBble BbINPAMUTENN

Lundpposble NpuéopbI
(komMnblOTEPLI U T. M.)

HancHenwee nopgpasfeneHne nNpouvcxogut Mo LWMPUHE  MONOoCbl  YacToT
(Y3KOMonocCHbIE MMM LLUMPOKOMOSOCHbIE) U XapakTepucTMkam noMexu, u 3aBucuT OT
npeabaBnaemMbIX K 0630py TpeboBaHUMN.

Oeuratens | | | | |
NMOCTOSIHHOrO TOKa

YnpasneHve
Bbikntovatens

Cunosas | | | |
3NEKTPOHMKA

PapuocTtaHuun 0B CcB KB YKB TB SAT

Papap

JIIOMUHECLEHTHbIE
namnbl

Pas3pag monHum

CeteBoli | | |
BbINPAMUTESb

KomnbtoTep

100My 1kl  10klMy 100kMy 1 MMy 10MMy 100MMy 11Ty 10TMTy

HY-gmnanasoH BY-gmanasoH

Ha npuBegeHHOM Bbillle rpad)MKe nokKasaHbl gMana3oHbl HaCToT, B KOTOPbIX aKTUBHbI
pas3nnyHbie NCTOYHUKKN NOMeEX.
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MexaHn3mMbl nomex

Puc. 9 nokasbiBaeT, Ha KakKmx pPacCTOfHUAX OEUCTBYIOT CBA3aHHble C JIMHWEN U
n3ny4aemble NMOMEXU Ha pasHbIX YacToTax:

B 30He [1] curHanbl nomex nepepatoTcs rnaBHbIM 06pa3oM 4Yepesd CoeaNHUTENbHbIN
kabenb. VICTOYHUK 1 nonyyatenb NOMeEXn CoeaunHEHbl Mexay cobon nposBogamu no
KOTOpbIM NOMeXxa nepepaeTcs. B 3oHe [2] curHan noMexum JONONHUTENBHO N3ny4vaeTcs
WUCTOYHMKOM TMOMEXM W MOXET nepejaBartbCA MOMy4aTentd MOMEXM Yepes
coefvHUTENbHbIE MpoBoAa WM 4Yepe3 Koprnyc. [psMOro coegvHeHus Mexay
WCTOYHMKOM M MonyyaTenem nomexun 3gecb He TpedyeTcs.

1000 km
[2]
10 km
100 m
Tm
(1]
1cm
10Hz 100 Hz 1 kHz 10kHz 100kHz 1MHz 10 MHz 100 MHz 1 GHz f

00767AXX
Puc. 9. 3oHbI nomexu, cBA3aHHOV C inHue [1], n uany4eHHou nomexu [2] B 3aBUCUMOCTU OT

qactotbl nomexu f u paccrosiHus | (I = grivHa mmHmm, paamep rpeobpas3oBareris,
LumpuHa wnuya u 1. 4.)

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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CeteBble
rapmMoHuKu

THD

MexaHn3mMbl nomex

CnekTp 4acToT: npemMyLLecTBeHHO B HY-amnanasoHe

OHeproeMKocTb: 60sbLuas

Il

UN=U—IXZ

00288BXX
Puc. 10. CeTeBoi BbINPSMATESIb C KOHAEHCATOPOM

Ha Puc. 10 nokasaHbl XapaKTepuUCTukKn ceTeBoro BbinpaMuUTeNda ¢ nocsiegoBaresibHO
NOAKJTIOYEHHbIM KOHOEHCAaTOpPOM. Tak Kak KOHOEeHCaTop 3apsaXaeTcda B Te npome-
XYTKM BpeMeHU, Korga Hanpsa>XxeHne CeTu Bbillle, 4HeM Hanpsa>XeHhne Ha KoHgeHcaTtope,
TOK B MoaBoAsdLIEN NUHUK UMeeT ¢)OpMy KOPOTKUX BbICOKMX HeCUHycoumaalibHbIX
NMMKOB Nnoa3apankun. OHKM BbI3bIBAKOT HA MOJSIHOM conpoTueneHnn cetu Z napeHue
Hanps>XeHuq. OHo cTtaHoBuUTCS OLLYTUMbIM ONdA Opyrmux I'IOTpe6I/1Teﬂel7I KaK NCKaxeHune
Hanps>XeHua UN. Hanpﬂ)KeHme nepecraert ObITb CcnHycompalnbHbIM, T. €. OHO COOEPXUT
BbICLLME BOJIHbI, TaK Ha3blBaeMble CeTeBble NaAPMOHUKN.

MMpucyTcTBME rapMOHUMK B TOKE MWW HAaMpsHKEHUM XapakTepusyeTcsl CyMMapHbIM
kosthduumeHTomM rapMoHuk THD:

2 (1]
THD = 5203(%}

n=2 1
THD = total harmonic distortion (cymmapHbIi KO3(PULNEHT rapMOHKK)
S4 = OCHOBHas rapMOHMKa OT TOKa UM Hanps>KeHns
Sy = N-A rapMOHWKa OT TOKa UK HanpsXXeHus

O ceTeBbIX rapMOHMKax rOBOPAT MPU CETEBbIX MCKaXKEHUSAX [0 YacTtoTbl B 2,5 klu,.
Peub npet o nomexax B H4-gnanasone.

Yem 6bicTpee NPONCXOOUT UBMEHEHNE TOKA UM HAMPSXKEHUS, TEM BOJbLUE B CUrHane
BbICLLUMX rapMOHMK. BonblUoe cofepXxaHue BbICLUMX FapMOHMK MOXET MPUBECTU K
NMMKOBBLIM Harpyskam 1 npocagke HanpshKeHusi B CETU, KOTOPbIE CUIIbHO OTNn4aroTcs
OT HOpMarsbHbIX 3Ha4YeHUN. Bo3HMKaloWME NMUKM HaNpPsDKEHUS UMEKT M3-3a CBOEN
OTHOCMUTENBHO JONTON NPOAOIKUTENBHOCTY A0 HECKOJSIbKUX MC BbICOKOE Cofiep>KaHme
3HEPrUM N B SKCTPEMASIbHbIX CllyHasix MOTyT NPMBECTU K pa3pyLUEHMIO MOAKITHOHEHHbIX
npuéopoe. CeTeBble TFAPMOHUKM MOMYT BO3HMKATb MOCTOSHHO WM  ClyYalHbIM
o6pa3om.
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MexaHn3mMbl nomex

KomMmneHeupyroLme
ycTpoicTBa

lMpumepsbi
reHepartopos
ceTeBbIX
rapMoHuK

"apMoHuyeckue KonebaHns MOryT BbI3biBaTb B CETU PE30HAHCHLIE KOHTYPbI, KOTOPLIE
B KPUTUYECKUX Crydasx nMpvBOAAT K  3HA4YMTESIbHbIM  MepeHanps>XeHUsMm.
MapannenbHbii Pe30HaHCHbIN KOHTYP MOXeT 06pas3oBblBaTLCA, Harpumep, U3
KOHOEeHCaTopoB KOMMEHCUPYIOLLLEro YCTPOMCTBA U OCHOBHOM KaTyLUKU MHOYKTUBHOCTH
nutarowero TpaHcdopmartopa. Ecnn yactota ogHOM M3 rapMOHMK 6nu3ka K
PE30HaHCHOW YacToTe, TO MPWU Mpouecce KoMMyTauuMu (06bIMHO MpU OTKIIIOYEHUN
KOHEHCaTopOoB Npu cnabon Harpy3ke) Ha Hanps>keHne CeTN MOXET ObITb HANOXEHO
onacHoe KosiebaHue HanpsXeHus.

[nsa npepoTtBpallieHnss OnacHOCTW CETEBOro pe3oHaHca W3roTOBUTENINM KOMIMEHCU-
PYIOLLNX YCTPOMCTB PEKOMEHOYIOT KOMMEHCUPYIOLLME YCTPOMCTBA C [LOpOCCerNieMm,
Ha4ynMHas C COoCTaBNAloLEen MOLLHOCTUM npeobpasosartens npumepHo 20 — 25 % ot
obLLen NoTpebrsemMon MOLLIHOCTH.

MnntocTpauma pe3oHaHCHOM NOMEXU B CETU, BbI3BAHHOM rapMOHUKaMMU:

CeTb ¢ vactoTom 50 'y 6b1n1a Bo36y>xaeHa 11-1 rapmoHmkon (= 550 'y) Bcnefcteune
npoLecca KoMMyTaLuu.

PesoHaHcHas vactoTa fpg, cocTaBnsaeT gns pasel L1 583 'y 1 gna casel L2 592 'y,
- 5~=84ms

=59
v p e e —— e - po S | p £ s

7~=12ms =583 Hz t
00745AXX

Puc. 11. innoctpaymsa pe3oHaHCHoV oMexu B ceTu

* YcTponcTea NnaeBHOro 3arnycka, npeobpasoBaTenn 4acToTbl, CepBonpeobpasoBa-
TeNu, perynsaTopbl HacToTbl BpaLLeHUs

e [lyroBble anekTponeyun
*  VHOYyKUWOHHbIE 3neKTponeym
e JTloMUHECLEHTHBIE Namribl (B TOM YMCIE KOMNEHCUPOBAHHbIE)

* HacblileHHble MarHuTHble Lenu (HanpuMep, TpaHcopmaTop 1 Apoccesb B HACbl-
LLieHUN)

* BbITOBbIE NPUGOPEI, TaKNE Kak paauo, TeNeBn3op, KOMMNbIOTep

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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2 MexaHn3mMbl nomex

lMpumeps!
BO3L4evicTBus
ceTeBbIX
rapMoHuK

CereBbie
KonebaHus,
npepsiBaHne
HanpsxeHusi

B ceTu, npocagka
HanpsxeHusi

B ceTwm,
MOBbILLUEHHbIE
HanpsixeHusi

Tabn. 2. BosgevictBue ceTeBbIX rapMOHUK

YcTpoucTBO BospgeiicTBue

TpaHcdopmatop MoBbILLEHHbIE NOTEPU M HArpeB, MOTyT BO3HUKATb SBNEHUSA
HacbILLEeHWs

OnekTpoasuratenu MoBbILWEHHbIE NOTepK, KonebaHWs YacToTbl BpaLLeHus

Ka6enu MoBBbILLEHHbIE aKTUBHbIE W OVNSNEKTPUYECKME MOTEPU

KoHpeHcaTopsl Harpes, cTapeHve, pe3oHaHCHbIE ABeHUs

KOHTpOnbHbIE U U3MepUTESIbHbIE OWNGKN N3MepeHns, orpaHnyeHne yHKUMIA, noTepst

npuoéopsbl PYHKLMOHANBHOCTH

Hyneson asTomar JloxHble cpabaTbiBaHus

CeTeBble rapMOHUKM MOXHO YMEHbLLWTL CReayoLmMm Mepamu:

* C MOMOLLbIO NOAXOAALLIEr0 KOMMEHCUPYIOLLIEro YCTpoicTBa

* C MOMOLLIO CETEBOM APOCCESIbHOM KaTyLLKW nepen UCTOYHUKOM

* C MOMOLLbIO MOAKITIOHEHNA Yepes pasaenuTenbHblii TpaHcdopMaTop

CnekTp 4acToT: rnaBHbiM o6pa3om B HY-amnanasoHe
OHeproeMKocTb: 60osbLuas

\

(1] S 3] N

00289AXX
Puc. 12. lNomexun B HU3KOBOJIbTHOU CETU

[1] = ceTeBble Kone6aHus, dnukep

[2] = npocapka HanpsxeHus B ceTn
[3] = npepbiBaHNe HaNpsXXeHUs B CETU
[4] = nepeHanpsxeHne B ceTn

Ha Puc. 12 nokasaHbl pasnuyHsie nomexy HY-ananasoHa, KoTopblie MOryT BO3HUK-
HyTb B HW3KOBONMbTHOM ceTu. [Ona obecrneyeHus OecriepebonHOM 3KcrnnyaTaumm
npubopbl, KOTOPble MNOOKMIOYEHbl K TakoOW CeTW, OOSMKHbl UMEeTb [OCTaTOYHYHO
nomexosalumiieHHocTb. C Apyron CTOPOHbI, HU3KOBOSIbTHAA CETb OOMKHa obnagatb
MUHUMAaIbHO [OMYCTUMbLIM MNPefdenoM KayecTBa, KOTOpbIM [[OSDKeH obecrneynTb
nonb3oBare’ib.
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MexaHn3mMbl nomex 2

CeTeBble nomexu MOryT UMeTb crieaytolme npnvnHbl:

Tabn. 3. lNpu4nHbl ceTeBbIx MoMex

Momexn Bo3MOXHbIe NpUYMHbI Bo3pewcTtBue
KonebaHust HanpsxeHus Hanpuwmep, gyroebie Koneb6aHus oceeLLeHns
3NEKTPONEYN, CBAPOYHbIE (cbnwukep)

annapaTbl, CUMbHble KonebaHus
Harpysku (Hanpumep,
NOABbEMHUKN, NPECcChl)

[Mpocapka Hanps>keHus MNopkntoyeHne 60nbLLINX KonebaHus KpyTALLLEero MOMeHTa,
Harpysok (3anyck 60bLmnx BO3MOXHOE HapyLlueHue
ABUraTenem, aneKTpUYecKoro NpPOon3BOACTBEHHOMO MpoLecca

OTOMMNEHUs!, ANEKTPUIECKMX
neyeri 1 T. fi.), KOPOTKME
3aMblKaHVs B 91IEKTPOCETH. ..

MpepbIiBaHUs HaNpsXXeHUs MogkntoyeHne 60MbLINX OTnyckaHune n gpebear
TpaHchOopMaTopoB, ABUraTenemn, | KOHTAKTOB pene, NoXHoe cpaba-
KOHLEHcaTopoB TbiBaHWE TOpMO3a ABuratens
MoBbILLEHHbIE HAaNPsXeHWs Mopknto4eHne ycTponucTs MoBpexpaeHne 3NeKTPOHHbIX
B 9NIEKTPOCETb CpeAHero npu6opoB, HapyLLeHVe
HanpsxeHus, rposa, Npou3BoACTBEHHOMO npoLiecca

NOAKNIOHEHVE KOMMEHCUPYIOLLIMX
yCTpoucTB 6€3 Apoccens

Mornuus CnekTp yacTtoT: Bo3gencreums B HY n BY gnanasonax
OHEepProeMKoCTb: 04eHb 6osbLIas

=

N
!

00290BXX
Puc. 13. MonHus, HeriocpeAcTBeHHOe Bo3aevcTBmne v marHutHoe none MF

(pacnipegenutens = D, 3a3emnsitoLymvi KOHTYp = E)

OfHMM 3 UCTOYHUKOB MOMEX C OYeHb OOMbLLION SHEPTrOEMKOCTBLIO ABNSETCA MOJTHUS.
Ee HanpsixeHne namepsaetcs B MeraBosbTax, a Tok npesbiaeT 100 KA.

Ha puc. 14 noka3aHbl ABa OCHOBHbIX nyTm BO34EeNCTBMA MOfHUN. B nepeom cny4vae —
3TO NPAMOK yoap Toka U BO3HMKaroLlee rnpu 3ToM nageHuve HanpaxxeHuda, KoTopoe
MOXET MNPUBECTM K 3HA4YUTENbHbIM MNEepeHanpsXXeHnsaM B aneKTponpoBopke. Bo
BTOPOM — BbICOKas cuna Toka MOJTHUM N ee BbICTPOE N3MEHEHME BbI3bIBAIOT CUSbHBLIE
M3mMeHeHna MarHMTHOro nosg.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE 17




18

MexaHn3mMbl nomex

TO4YHO TaK Xe, Kak B TpaHC(opMaTope, 3TM U3MEHEHUSI MarHUTHOMO MOJ UHAYLMPYOT
B COCEACTBYHOLLMX METNSX MPOBOAHUKA BbICOKME TOKM M HAMPSKEHUS. ITO MOXET
MPUBECTM K TOMY, YTO JaXKe 3a BCTPOEHHOW 3aLUMTON OT MepeHanpsd>KeHus npu
He6naronpuaTHbIX YCNOBUSX MOMYT BO3HUKHYTb HEQOMYCTUMbIE MOBbILLIEHHbIE

Hanps>xeHus.

BosHuKatowme Hanpsa>XeHna MOryT Bbi3BaTb NOCNeACTBUA OT HapyLleHUs beHKLI,VIO-
HMpoBaHMA OO HEBOCCTAHOBMMOIO NoOBpeXOeHUA 3JIEKTPUYECKUX U 3NEeKTPOHHbIX

YCTPOWCTB.

C nomoLubto COOTBETCTBYIOLLEro ninaHa npu npoknagbiBaHUn JIMHUN 3T HanpsaXXeHnq
MOXHO O4Y€eHb CWJ/IbHO YMEHbLUUTb (Hanpumep, nocTpoeHue 3aMKHyTOl7I cetn un
NoOKIOYEHNE NO CXEME COeQMHEHNSA 3BE3[0M).

u tr=1.2ms
90 % tg =50 ms
50 %

tq
10 %

e
tr

Puc. 14. CtaHgapTHbIi uMnyrisc nepeHanpsxexHusi no IEC 801-5

ty = BIUTENbHOCTb (hPOHTa
ty = ANUTEeNbHOCTb MMMNYIbca

U/l = amnnnTyga

90 %

50 %

10 %

tr=8ms
tg =20 ms

tq

t

00799ARU

Ha Puc. 14 nokasaH cTaHZapTHbIA MMNYNbC (BCMECK HANPSKEHUs Unu rmbpuaHbIi
NUMMYJSbC), KOTOPbIM TECTUPYETCA MOMEXO3aLLMLLEHHOCTb OT BO3AENCTBUSA MOSTHWUM B

QJIEKTpOoCeTHN.
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MexaHn3mMbl nomex

Bcnneck

EmkocTb

OHeprus

CnekTp 4acToT: BO3OEeNCTBMA NpenmyLLecTBeHHo B BH-gnanasoHe
OHeproeMKocTb: Manas
\

00291AXX
Puc. 15. Bo3HukHoOBeHME BCriiecka

BcnneckoM HasbIiBaeTCA MOCNenoBaTeflbHOCTb ObICTPbIX MEPEXOOHbIX MOMeEX ¢
KpyTbiM  (QPOHTOM. 3TU KOPOTKME MMMYJbCbl BO3HWKAIOT, KOrga 3NeKTpo-
MEXaHNYECKUIM nepekrntoyaTeNl OTKPbIBAeTCA Nog AEMCTBMEM MarHUMTHOroO MoToKa.
Mpun4mHOM ABNAETCA HANU4YME B NEKTPUYECKOM LiIeNN MHAYKTUBHOCTEN, TpebyoLLMXCA
Ons Toro, 4To6bl TOK HE Cpasy CHMXanCcs 0o Hyns. 3T MHAYKTUBHOCTU MOTYT ObITb Kak
SIBHbIMU (SN1EKTPOOBUraTeNb, SNEKTPUYECKUIA TOPMO3, TpaHcdopMaTop, APOCCENb),
TakK U HesIBHbIMU (MLHOYKTUBHOCTb BbIBOLOB).

OTKpbIBaOWMINCA KOHTAKT MepekmoyaTenss B 3TOM cflyd4ae npeacrasfiser cobom
emMkocTb C, BENN4YMHA KOTOPOW YMEHbLUAETCS MPU YBENMYEHUN PACCTOAHUSA MexXay
OTKPbIBAKOLNMUNCH KOHTAKTaMu:

A [
C=¢-—
d
C = EMKOCTb KOHTAKTOB MepeKiodarens
€ = ANBNEKTPUHECKas NPOHMLIAEMOCTb
A = NNoLab KOHTaKTOB
d = PACCTORHNE MEXY KOHTAKTamm

B MOMEHT OTKNYeHUs MHOYKTUBHOCTb COXpaHAEeT 3Hepruto. Mocne oTkno4YeHUs
MHOYKTUBHOCTb NpOoAoJDKaeT nogaBaTtb TOK. OTOT TOK 3apaxxaeT eMKOCTb C KoHTakTa.
Mpn aTom cyllecTByeT cnieaytouian 3aBUCUMOCTb:

[3]
lC.UQZW:lL./Z
2 2

= COXpaHeHHas B 3NIeKTPUHECKOW Lienn 3HEpPrus

= €MKOCTb KOHTaKTOB nepekntoyarens

HanpsXeHWe Ha KOHTaKTax nepekni4arens
MHOYKTUBHOCTb pa30pBaHHOM 31EKTPUHECKON Lienu
= TOK B MOMEHT OTKJIIOHEHUSA

—rcos

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE

19



20

MexaHn3mMbl nomex

O6pasoBaHHbIN 6rarogapst MHOYKTMBHOCTM TOK 3apsbkaeT eMKOCTb nepekntodatens C.
Tak Kak €eMKOCTb KOHTaKTOB nMepeksodaTens o4eHb Mana (Heckosnibko nd),
HanpsHKeHWe Ha nepeknyaTene MOXeT OCTUraTb OY4eHb BbICOKUX 3Ha4YeHun. Korga
nepeknioyaresb OTKPbIBAETCS, BO3OYLUHbLIM 3a30p MeEXOy KOHTaKTaMu He MOXET
MOSTHOCTbIO 06eCcneynTb U30NALMI0 KOHTAKTOB: BO3HMKAET npobon. KoHgeHcatop C
paspsxaeTcs.

[Mocne ToOro, Kak BCNEACTBME 3TOrO HarnpsXeHWe Ha nepekniovarene CHU3NTCS A0
HyNs, eMKOCTb MepeknoYaTesis CHoBa 3apaamTCca. Tak Kak KOHTaKTbl nepeknoyarerns
B STOT NMPOMEXYTOK BPEMEHW Jarneko yaaneHs! Apyr oT Apyra, To Mpy 04eHb BbICOKOM
Hanps>XeHU BO34YLLUHbINA 3a30p MeXAYy KOHTakTamu npobmeaeTcs. TO NOBTOPAETCS,
noka M30JALUMOHHbIE CBOMCTBA BO3AYyLUHOro 3as3opa He 6yayT OOCTaTOYHbl, YTOObI
npegoTBpaTuUTL ganbHenwme npobon. COMPOTMBIIEHWE B 3MIEKTPUHECKON LEenu
(akTMBHOE conpoTuBeHNe Kabens, NoTpeduTenu 1 T. 4.) NoAaBnseT TOKN Neperpy3ku:
YeM 60rbLLE CONPOTUBIIEHME, TEM BbICTPEE 3aTyXaeT BCreCK.

1 250 Widiv
pos: 00,00y
500,001 MR do

—-100.0 us 150,00 us 400.00 us
0.0 us/div realtime Trigger Mode
Edge

00292AXX
Puc. 16. ViamepeHHbIV Berineck
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MexaHn3mMbl nomex

Ha puc. 16 nokasaHO, Kak MOXHO W3MepuTb HanpskeHue Mexny KOHTakTamu
nepekroyarens. HanpsbkeHne 6ygeT TeM Bbille, YeM 605bLLIE B MOMEHT OTKITHOYEHUS
TOK WU MHOYKTMBHOCTb B pa3opBaHHOW SMeKTpuyeckon Lenu. HanpshxeHve 6ynet tem
HWXe, YeM 6osblle eMKOCTb MeXy KOHTakTaMu nepekntodartens. Benneckn moryt
pocturatb 10 kB.

e i IO - J® 0

A B C

00293
Puc. 17. BcnomoratesibHble cxeMbl 4151 3aLUUTbI OT Berisiecka: A cxema anoaHov 3alynTel /

B cxema BapuicTopHoii 3amtbl / C cxema pe3ncTuBHO-eMKOCTHOM 3aLUmTbl

Ha Puc. 17 nokasaHbl pasnnyHbie BO3MOXHOCTU MNOAABEHUS 3TOr0 BUAA NOMeX:

B BapunaHTe A MHAYKTUBHOCTb LLYHTUPYETCA C MOMOLLbIO AMoAa: TOK MOXET CBOGOAHO
npoTekaTb 4Yepes3 Hero, MarHUTHbIM MOTOK He MpepbiBaeTcs M Ha KOHTaKTax
nepeksoyaTens He BO3HMKAET BbICOKOro HanpsikeHusi. Ta BcrnomoraTtesibHas cxema
BO3MOXHa TOJbKO NMPW MNOCTOSIHHOM HaMPsKeHWUN.

B BapmaHTe B KOHTaKTbl LUYHTUPYIOTCA C MOMOLLbKD 3aBUCUMOrO OT Hamnps>XXeHus
COMPOTUBNEHUS, TaK HasbiBaemoro Bapuctopa. OH orpaHM4YMBaEeT Hanps>KeHne Ha
nepekntoyarene. Npu 3TOM Hy>XHO MNogob6pate TakoW BapwuCToOp, YTOObl OH MOr
nornowiatb BO3HMKatowWwy 3Hepruio W 1 BblAepXMBaTb 4HacTOTy BKITHOHYEHWIA.
OHeprm MoXHO paccuymTtaTb no dopmyrne [3]. 9Ta cxema NOAKIIYEHNs NOgXoouT
0N MOCTOSAHHOIO U NEPEMEHHOI0 Hanps>XXeHus.

B BapuaHTe C KOHTaKTbI LUYHTUPYIOTCS C MOMOLLIbIO PE3UCTMBHO-EMKOCTHOMO 3BEHA:
HaNps>KEHNE Ha KOHTAKTax YMEHbLLIAETCS C BO3pacTaHNeM eMKOCTU, CONPOTUBIIEHNE
obecneynBaeT 6bICTPOE 3aTyXaHUe BO3HUKAIOLLETO MMMNYJIbCa NEPEKITIOYEHMS.

BcnomoratenbHbie cxembl B C MOryT NPUMEHATLCA KaK Ha nepeknio4aresie, Tak h Ha
MHOYKTUBHOCTW.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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MexaHn3mMbl nomex

OneKTpnYecKne 1 3NEKTPOHHbIE NMPUOOPBI AOMKHbI 6biTb 060PYAOBaHbI 3aLLUTON OT
nomMex, Tuna BCMecka, COOTBETCTBYIOLLEN YCnoBuAM aKcnnyataumn. Ha Puc. 18
N306parkeH NpegHas3Ha4veHHbIN Ons NPOBEpKM CTaHOaPTHLIA UMMYIILC.

PIf

15 ms 285 ms 15 ms 285 ms 15 ms

00294BXX
Puc. 18. CtaHpapTHbIV npoBepoYHbIvi curHan Berisiecka o IEC 801-4

MpoBepoYHbIN cUrHan Bennecka ¢ eAuHNYHLIMU Mnynscamm P nmeeT cnepytoLye napaMmeTpsi:
t, =5 Hc (AnuTenbHOCTb (hpPoHTa)

ty =50 HC (ANUTEeNBLHOCTL NMNYNbCa)

f =2,5/5klU (4acToTa NOBTOPEHMS)

U =0,5/1/2/4«B (amnnutyga)

MPVHUMNMANEHO MOXOXWE CUrHarbl MOMEXW BO3HMKAT MPU  MPUMEHEHUM
MoSyNnPOBOAHNKOBbLIX Kitoyei. B aTom cnyyvae HE06X0QMMO € MOMOLLLHO NOAXOASLLUX
Mep KOMMyTauMn o6ecneynTb, YTOObl BO3HMKAIOLLME MOBLILLEHHbIE HAMPSXXEHUS HE
BbI3BANM MOBPEXLAEHUS MOMYNPOBOAHMKOB. BbICOKME CKOPOCTM MEPEKIOYEHNS,
BO3MOXHbIE MPU UCMONb30BAHUM MOMYNPOBOAHMKOBLIX KOYEN, MOryT NPUBECTU K
3HaUMTENIbHOMY YPOBHIO NMOMeX. O4eHb KOPOTKOE BPEMSI MEPEKOYEHUS Bbi3blBAET
CUrHasbl MOMEeXU C 04YeHb BbICOKOHACTOTHBIMU COCTaBMSIOLLUMM.

MpuMepbl BO3MOXHOMO BO3AENCTBUS KOPOTKUX UMMYSIbCOB:

* ABapwiiHbIN 0TKa3 nnn c6om paboTbl KOMMLIOTEPOB

¢ JloXHble aHarnorosble CUrHarbl

*  Ownbo4HOEe BKIIOYEHNE AATHMKOB NPUCYTCTBUA U APYrMX Nepeknoyarenen
* [loBpexaeHne 4yBCTBUTENbHBLIX NOYNPOBOAHNKOB

|_|pl/l BCnJieCKke BO3HMKAKT BbICOKOYACTOTHbIE NMOMEXWU, KOTOpble MOryT BO3ENCTBO-
BaTb Ha HaxogdaLimecs NoGAN30CTU INHUMN.
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MexaHn3mMbl nomex

dnekTpocraru-
YecKuii paspsg

CnekTp yacTtoT: Bo3fencTeme B BH-guanasoxe
OHeproeMKocTb: Manas

18

Umax T 16 \
Umax [kvﬂ’]4 - [1]
o 12 1\
10 \
K \

\\
; L

N B OO

7 ¥+ ++++F ¥
0 2 4 6 8 10 12 14 16 18 0 20 40 60 _80 100
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Puc. 19. 9nektpocratndeckuii 3apsi Ha pe3vHOBOM MOKPbITUK [1] n Ha nokpbitum u3 NBX [2]
Py OTHOCUTESIbHOV BIaXXHOCTH Bo3ayxa Hg

Mpn OBWXeHWM 4YenoBeka B 06yBM C PE3VHOBOW MOQOLLBOM MO CUHTETUHECKOMY
HacTUNy MOXHO HabnioaaTh 3MEKTPOCTATUHECKUIA 3apsad. OTOT adhdeKT BCTpeyaeTcs
Takxe W Npu gpyrux matepmanax. Ecnm 4enoBek npubnmxaeTcsa K He3aps>KeHHOMY
NpoBOASLLLEMY 3a3EMJSIEHHOMY MNPeOMETY, TO MPOUCXOQUT SNEKTPOCTaTUHECKUIA
pa3psag (aHrn. ESD = electrostatic discharge).

OnekTpocTaTMyecKuin 3apsii BO3HMKaEeT Mpu pasfeneHun OBYX ConpukacarLmxcs
MaTepuarnoB, U3 KOTOPbIX MO KparHen Mepe OAuH JOIMKEH ObiTb ONINEKTPUKOM, TaK
Kak B NMPOTUBHOM cJlyyae 3apsij cpasy CTekaer.

OnekTpocTaTMyecKuin 3apsg BO3HMKaeT, HanpuMmep, npn xoabbe no U30MALMOHHBIM
MOKPbLITUSAM, NPW BCTaBaHWM CO CTyna, Mpyv MaHUMNYNAuuAX C CUHTETUYECKUMU
MaTepuanamMu, npy pasMaTbiBaHNN CUHTETUYECKNX N BYMaXKHbIX JIEHT C PYJIOHOB, Npw
TEYEHMM HEeaNeKTPONPOBOAHbIX XUAKOCTEN No Tpydam u T. A. [Npy HebnaronpusTHbIX
CoYeTaHuaAX MmarepuanoB U HU3KOW BIAXHOCTM BO3Ayxa MOryT BO3HUKATb
HanpsbkeHus o 30 kB.

Mpn paspsige BO3HUKAKOT O4YEHb ObICTPble MMMNYJibCHble TOKW, KOTOPble MOryT
Bbl3bIBaTb NMNOMEXW.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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MexaHn3mMbl nomex

AnekTpocTatuyeckme paspsigbl MOryT BO3HMKaTb U B npubopax, ecrnv gfis 3Toro
MMetoTCs YCIOBUSI.

\Y
100 %
90 %

50 %

10 %

— — t

0.5-5ns 30 ns 60 ns

00296AXX
Puc. 20. CrangaptHeii ESD-umnynsc no IEC 801-2

OneKTPUHECKUE N INEKTPOHHbIE NPUOOPBI AOMKHbI ObITb 060PYAOBaHbI 3aLLUUTON OT
nomex Tuna ESD, cooTBeTCTBYyIOLLEN YycnoBuam akcnnyatauun. Ha Puc. 20 nokasaH
CTaHgapTHbIN uMmnynsc. Paspag npoucxogut 3a O4YeHb KOPOTKUM MPOMEXYTOK
BPEMEHU, N UMMYINLC MMEET BbICOKOYACTOTHLIA CMeKTP. BbICOKOYACTOTHLIN 6pOCOK
TOKa, KOTOpbIA BO3HWKAET Npu paspsge, MOXeT, npexpae Bcero, NoBpeauTb Wu
paspyLUnTb MONYNPOBOOHMKOBbLIE CMOW. ONEKTPOCTATMHECKOro 3apsga  MOXHO
nsbexarb Npyv UCNONb30BaHUM MNPOBOAALLMX MOKPLITUM AnA rnona, creynanbHOn
06yBU, 3a3eEMNAOLLNX NONOC U T. M.

B03MOXHblEe BO3OENCTBUSA:
* C60u B UNPOBbLIX CUCTEMAX
* [loBpexaeHve NonynpoBOAHUKOB, CKPbITblE MOBPEXAEHNS

Mpn ESD BO3HMKAIOT BbICOKOYACTOTHbLIE MOMEXW, KOTOPblE MOIyT BO3AENCTBOBATL Ha
HaxogsLpmecs No6an3oCTn JINHUN.

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MexaHn3mMbl nomex 2

UNznyyeHne CnekTp yacTtoT: BY-gnanasoH
OHeproeMKocTb: 06bIHHO Manasi, OfHaKO B OCOObIX CrAy4asx MOXET OblTb OYEHb
60nbLUON (HanpuMMep, B HenocpeacTBEHHOW 6nM30CTM OT Tene- U paguonepepar-
YMKOB)

1120 kg

(4]

/ 2 ;‘,

00279BXX
Puc. 21. Nomexa ot uanyderus [1] Ha ykasatesne ypoBHS [2], nnHum [3], KOHTPOSIbHOM 6710Ke [4]

Puc. 21 nokasbiBaeT, Kak nomexa oOT n3ny4eHna Ha JIMHUKM MOXEeT nonactb Ha
nony4dyarena nomMex. I/IamepMTeanaﬂ JNTINHNA ﬂ,elzCTByeT B [OaHHOM cChy4ae Kak
npnemMHaa aHTeHHa. I'Ip|/| 9TOM CyLleCTBEeHHbIMU NapamMeTpamMmn cteneHun BO3OENCTBUSA
ABNAKOTCA ONMHa BOJIHbI U3JTyHEeHUA | n onvHa NUHUK.

MmeeTcs cnepytollias B3aMMOCBA3b:

OnunHa BOMHbI c [4]
A=—
f
A = [JIHa BOMHbI U3Ny4YeHns B BO3[yxe B MeTpax, Hanpumep, 30 m npu 10 MMy
c = CKOpOCTb cBeTa (oK. 300000000 m/c)
f = YacToTa usny4eHus s 'y

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE 25
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MexaHn3mMbl nomex

Bo3moxxHbie
UCTOYHUKMN rTOMeEX

Bo3moxHble
BO34eVicTBUS

MpakTnyeckn MOXHO NCXOOUTb U3 TOr0, YTO MMHUS HAYUHAET MPUHMMATb 3HAYUTESb-
Hble COCTaBMAOWME U3NYYEHUS, KaK TOSIbKO ee AnvHa [OoCTUraeT OecsTOM 4acTu
ONVHbI BOMHbI. JIMHUA OencTByeT Kak npuemHas aHteHHa. O6paTHo cnpaBegnmeo To,
YTO NIMHMSA, MO KOTOPOM nepenaeTcs BbICOKOYACTOTHLIN CUrHan, umerollas OjvHy
60ree 0gHOM 0EeCATON OJIMHbI BOJHbI, HAYMHAET nany4atb curHan. OHa gencTByeT Kak
nepeparoLlas aHTeHHa.

B kauyectBe npoTmBOAENCTBUSA MPUOOPLI MOXHO BMOHTMPOBATL B METaNTMYECKUN
kopnyc (knetka ®apages), a NMMHUM MOXHO 3KpaHuposaTb. [Mpn paspbiBax 3KpaHa,
Lwensx n npobosix kopnyca, Kotopble gocturaoT 10 % OT ANvHbI BOMHbI, NPUeM Unn
N3ny4yeHne 3Ha4YMUTENbHbIX COCTaBNAIOLNX CUrHarna He rnoaasnaeTcs.

* Papuonepepatyunkm, TenenepenaTinkmn, MobunbHble TenedoHbl, pagnotenedoHbl
* BY cywmnbHble yCTaHOBKKU, MUKPOBOSTHOBbIE Neyn

e (CBapoyHble annapatbl JyroBon CBapKu

* KopoTtkne umnynbcHble nomexu (ESD, Bcrneck...)

* BblCOKOYaCTOTHbIE TAKTMPYEMbIE CUCTEMBI (KOMMbIOTEP, ynpasnaowas OBM n T. n.)

¢ JloXHble aHanoroBble CUrHanbl

e Owwubkm B pabote
b Henpanmbele namepeHus

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MexaHn3mMbl nomex

24 MexaHu3mbl BO34eNCTBUS

lpoTtuBoghasHbie
nomexu

PasnunyHble WCTOYHWKM MOMEX OnuCbIBalOTCA B MpedblaylieMm pasgene. 3Oech
paccMaTpuBaeTCs TOJIbKO TO, KaKUMK croco6amm nomexm S AocTuraroT nonyyartens
nomex. PasnuuatoTcs 4YeTblpe BuAa BO3OEWCTBMS, MpUYEM TPWU TMOCNEOHUX, B
NpUHUMNe, ABNSIOTCSA PasnMYHbIMU DOpMamMm NPOSsIBIIEHNS BO3AENCTBUS U3NYyYEeHUS:

® [anbBaHM4YecKoe BOS,D,BVICTBI/IG
*  VHOYKTMBHOE BO3OENCTBUE

* eMKOCTHOe BO3JencTame

* uU3Ny4veHue

B 3aBucumocTtn ot nyTn pacnpocTtpaHeHusa nomMexun pasnmnyaroTca aBa pas3sinyHbIX
Bunaa rnomex:

e npoTtuBodasHbie nomexm (Puc. 22)
* CUHMasHble nomexu (Puc. 23)

npOTI/IBO(*)a3HbIe nomMexun TakXe Ha3biBaloTCA CUMMETPUYHbIMU NoOMeXaMun:

OHu npeo6nagardT NpM HU3KMX HacToTax; Lenb TOoKa MOMEXM 3aMblKaeTcs
UMEKLLINMUCA NMNHUSMN. TOK NOMEXM IS 34ecCb HenocpenCTteeHHO Bbi3biBaeT NageHne
HanpsHKeHUsA NOMEXU Ha U3MePUTESIBHOM conpoTmneneHn R.

S

)
U U+lsxR I} y

00297AXX
Puc. 22. lNpotuBoghasHas rnomexa

S =nomexa
Is = TOK nomexu

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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CuHdpa3Hbie
nomexwu

MexaHn3mMbl nomex

CVIH(pa3HbIe nomMexun Takxe Ha3blBaloTCA aCUMMETPUYHHBIMKU NoMeXaMn:

Llenb Toka nomexu 3gecb 3amblkaeTcs napasmTHbiMU emkocTaMu Cp. Tak kak OHu npu
HU3KMX YacToTax 0651afatoT BbICOKUM MOJSHBIM COMPOTUBMEHUEM, TO CUHPA3HBIMU
nomexamu B HY-gnanasoHe MOXHO npeHebpeyqb. 3HaqMMble TOKU nomex lgq U Igp
NpOTEKAIOT TONBbKO MPW BbICOKMX 4acTtoTax. Ha nameputensHoM conpotueieHnn R
npy 3TOM CKas3blBalOTCA pPa3fMyHble NageHusi HanpsHXKeHWs Ha BbIXOOALLEM W
Bxogdem nposogjax Vgq — Vgo. B BY-gnanasoHe cuHdasHble nomexu ABNAOTCA
rnaBHon npobnemon. Mx 4acTo o4veHb TPYOHO OOGHApPYXWTb, TaK Kak He Bcerga
OYEBUOHO, FAe Lernb ToKa NOMEXU 3aMblkaeTCs Napa3nuTHbIMU EMKOCTAMM.

S

&

v I}} v

Is2

Vs1 | Vg
Cp

— —cp

7

Is1 +Is2

00298AXX
Puc. 23. CuHgpasHasi nomexa

S =nomexa

Igy =TOK nomexu 1

Cp = napasuTHas eMKOCTb
Igo = TOK nomexm 2

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MexaHn3mMbl nomex

ManbBaHn4yeckoe
Bo3geycTBuE
(nuHeviHoe
Bo3pelcTBuE)

CneKTp 4acToT: akTUBHO kak B HY-, Tak n B BY-granazoHax

B

Ui=U-1-2

‘ ‘
t

00299AXX

Puc. 24. lNpumep ransBaHNY4ECKOro BO3AEVCTBUS

"anbBaHWYecKoe BO3OENCTBUE BO3HUKAET, KOrda HECKOSbKO 3MEKTPUYECKUX Lienen
OensaT Mexay co60M UCTOYHUKN HanpsXXeHWUsi, TOKONPOBOAALLNE OOPOXKN, JIMHUN U T.
n. Ha Puc. 24 nokasaH nexauiui B OCHOBE MpUHLUMM. TOK B 3NeKTpuyeckon Lenu A
(udppoBas cxema) BbI3bIBAET Ha OO6LLEM MOSIHOM COMPOTUBAIEHUM Z NafjeHue
HanpshkeHuns. OTO NnageHne HanpsXXeHns gaet o cebe 3HaTb B ANeKTpU4eckon Lenv B
(aHanoroeas cxema) NPOCaAKOM NUTAKOLLErO HaNpshkeHus. [NageHne Hanps>KeHNs Tem
6orbLue, YeM 6orbLUe TOK 1 ObLLiee NofHoe COonpoTUBIIEHME CBA3N Z.

"anbBaHMYeCKkoe BO3OENCTBME MeXOY ABYMSs SNIEKTPUHECKUMM LIeNsMU MOXET ObITb
YMEHbLLEHO C MOMOLLbIO CrieyoLmnx Mep:

* paspenbHoe nNuTaHne Lenern cUnoBbIX U HU3KOBOJbTHLIX TOKOB;

* CHWXEHMEe NOJIHOrO CONPOTUBMEHUSA CBA3U Z C NOMOLLbIO MOAKIIOYEHMS MO CXEME
CoeuHeHNs1 3BEe3[0W; HenTpanb [OMMKHA HaxoOUTbCA KakK MOXHO 6nmxe K
WUCTOYHUKY NUTaHWUS, TaK KakK MNpuW BbICOKMX 4YacToTax MOSIHOEe COMpPOTUBIIEHUE
noggoAsdLLen nMHUN onpegensieTcs B NepByto ovepenb ee ANMHON.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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UHRyKkTUBHOE
Bo3geyicTBue

MexaHn3mMbl nomex

CneKTp 4acToT: akTUBHO kak B HY-, Tak n B BH-granazoHax

|

00300AXX
Puc. 25. VIHOykTnBHOE BO3gevicTBue MEXAY rnoaBoasLLes IMHUEN ABuratesisi v 4erbto
YrpaBIisiloLLero Toka Ha ne4arHovi nnare

L =ToOK B Kabene nuTaHusa asuratens
B = marHuTtHoe none
Vg = HanpsxeHue nomexu

Bokpyr kaxpgoro npoBofdHMKa C TOKOM cO3faeTcs MarHutHoe none B, kotopoe
nponopLuoHansHoO ToKy B nNpoBofHuke | . Ecnn 310 MaruutHoe none npoHu3biBaeTt
nepneHanKynspHoO K HEMY pPacrnofioXeHHbIN NPOBOAALLMIA KOHTYP, TO NPU U3MEHEeHUN
HanpPs>)KEHHOCTU MarHUTHOrO Mo TaM MHOYUMPYETCA HanpshkeHue (npuHumn
TpaHcdopmaropa). HanpskeHre nponopLmMoHanbHO nowanm NpoBOAALLErO KOHTYpa
N U3MEHEHMIO HAMPSXKEHHOCTU MarHUTHOrO Monga. OTO O3HA4aeT, YTO HanpsXeHue
noMexn WHOYUMPYeTCs, TOMbKO €CNN U3MEHSIeTCA cufla Toka B Lenu Harpysku
(nepemMeHHbIi  TOK  WAM  MNOAKIKOYEHHBbIN  MOCTOSHHBLIA  TOK). (DUKCUMPOBAHHbIN
MOCTOSAHHBIN TOK NPU AaHHbLIX YCIIOBUAX HaNps>XeHne noMexu He Bbi3bIBaeT.

Cnegaytoume akTopbl UMEIOT BAINSIHWE Ha HaMpPshKeHWe NoMexu:

e PaccrosiHue: Harnps>XXeHne nomMexm ymeHbLlaeTCd C yBeJind4eHueM paccTtoaHud
Mexnay uenbio Harpy3ku un uenbko, Ha KOTOpPYyro BO3,E|,eI7ICTBleT NMnoMeXxu.

e OpveHTauusi: ecnv NPOBOOALLMIA KOHTYp napansiefieH MarHWTHbIM CUIOBbIM
JIMHUSIM, TO HarpsbkeHUe MOMeXW He uHpyumpyetcs. MNpy nepneHauKyspHOCTM
MPOBOASALLEr0 KOHTYpa MarHUTHBIM CUJSIOBbIM JIMHWSIM BO3HUKAET MakcumaribHOe
Hanps>KeHNe MOMEXW.

e YacroTa: ¢ BO3pacTaHMeM 4HacCTOTbl TOKa Harpy3ku yBenn4dmBaeTca HanpsaxxeHue
nomMexu.

e [lnowagb NPOBOAALLEro KOHTYpa: HanpshKeHue TMomexu npornopLmMoHanbHO
nnoLLaan NPoBoAsLLEro KoHTypa.

HanpseHna nomMexu Takxe MOryT 06pasoBbiBATLCHA, €CNN MPOBOASALLUMNA KOHTYP
OBUXETCH B MarHMTHOM Mone (NpyvHUMN AMHamMo-MaLUmHbl), Hanpumep, npu snépaumm.

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MexaHn3mMbl nomex

Mepsbi npoTus CKpy4uBaHue
MHBYKTUBHOIO

! CKkpyumBaHue BbIXOOALMX W BXOOALLMX MPOBOOOB OCOGEHHO 3APHEKTUBHO AN
Bo3fevicTeus

CHWXEeHNs MHAyKTMBHOro Bosgencteusa (Puc. 27). MNMpn atom ob6pasyetrcsd MHOro
ManeHbKMX NMOBEPXHOCTEN A, Ha KOTOPbIX MHAOYLMPYIOTCA HaCTMYHbIE HaMPSHXKEHWS
noMexu C 4epemyromnmMmncsa 3Hakamu. Ha namepuTtensHoM CONPOTUBMAEHUU MPUCYT-
CTBYET TOMbKO He3Ha4MTeNbHOE HanpsxeHue nomexu. ObLee Hanps>keHne noMexu
He paBHO HyNt0, TaK Kak MOBEPXHOCTM MneTenb A He paBHbl U Tak Kak MarHUTHoe
none B B neTnsax pasnnyHo (HanpumMep, n3-3a pasnnyHoro paccTosHMA OT MCTOYHMKA
rnomexm).

Cpr‘-IMBaHMe TeM a(phekTMBHEE, YEM MEHbLUE MOBEPXHOCTb MEeTesb. 910 goctu-
raeTcsa 3a cHeT yBeJsin4eHunsa Kosindectea BUTKOB.

INNNARNNNNGY
: @@@@@@@%

Ug=Up+Ug+Us+Us+Ug+Ug+Us+Ug

00696AXX
Puc. 26. Heckpy4eHHbIVi nogBogsaLLmii kabesib ¢ MarHUTHbIM r1osieM B, noBepxHOCTbI0

netesib A 1 HYacTUYHbIMU Harnpsi>XxeHusMu riomexum Us

IAANNAENANNNGY
l 0

UB=Up+Us-Ug+Ug-Ug+Ug-Ug+ Ug

00697AXX
Puc. 27. CKpy4eHHbIV No[BOAALLM Kabeslb C MarHUTHLIM r1os1eM B, MOBEPXHOCTLIO NeTesib A u

HacTU4YHbIMU Haripsi>XxeHnsamu rnoMmexv Us

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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MexaHn3mMbl nomex

A

S
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Puc. 28. 9kpaHupoBaHue oT MarHUTHbIX Mosev

00698AXX

B = marHuTtHOe none

E = 3asemneHuve skpaHa

Ag = nnowagp Lenei Bo3BpaTa Yepes 3emrio
AR = nnoLwiagb 0CTaTo4HOro KOHTypa

S =3kpaH

Ha Puc. 28 nokasaHo, kak 3KpaH U3 3/1eKTPONpoBOAHOro Marepuana npoTuBoaemn-
CTBYET MHOYKTUBHOMY BO3LEWCTBMIO, YMeHbLUAA MioLliafb akTUBHOIO BO3OENCTBUSA.
OTO 0O3Ha4aeT TakxXe, YTO 3KpaH M3 HEMArHUTHOrO Marepuana OenCTBYEeT TOJbKO
Torga, Korga 3kpaH 3a3emsieH ¢ 060MX KOHLOB, TaK Kak B MPOTMBHOM Cllyyae OH He
obpasyeT KOPOTKO3aMKHYTY0 MNeTNo Ofs  MarHUTHOro nons  nomexun. Ha
N3MepUTENbHOM COMPOTUBIIEHUM CHMXKAETCA TOSIbKO HE3Ha4UTEeNbHOE HanpsXXeHue
NnoMexu.

OKpaH 3aKkopa4dnmBaeT OCHOBHYIO 4acTb HamNps>KEHWs MOMEXMW, MO 3KpaHy TeYeT TOK
KOPOTKOrO 3aMblKaHUs, KOTOPbIA MOXET [AOCTUraTb BbICOKMX 3HadeHun. [na
npenoTBpaLLEHNSA CIIULLKOM GO0JbLUMX KOHTYPHBLIX TOKOB 3KpaH MOXHO MOAKMYUTL
Yepes KoHaeHcaTtop.

(
C

77

Puc. 29. OkoHLI0BKa 3KpaHa, 3a3eMileHHas Yepes3 KoHAeHcaTop

N
am

¢
\

00870AXX

YeM MeHbLUe ocTaTodHaa nnowianb netnu, TemM adeKTMBHEE 3KpaHMpOBaHME.
|_|03TOMy HeaKpaHMpoOBaHHbIE MOAKIOYEHMSA FINHNIA OOMKHbI ObITb KaK MOXHO KOpOYe.
Takxe 1 gnvHa Nogkto4eHni aKpaHa fomKHa 6bITb N0 BO3MOXHOCTM KOPOYE.

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MexaHn3mMbl nomex

EmkocTHOe
Bo3geyicTBue

Tok nomexu

CnekTp yacrtoT: BY-gnanasoH

00699AXX
Puc. 30. EMKOCTHOe BO3LECTBUE MEXAY CUIIOBOVI U CUrHASIbHOM JINHUSIMUA

[Be cocegHve nvHMM o6napatoT NapasvTHOM eMKOCTbi. Ecnu Ha ogHOW n3 nuHUR
MPOUCXOANT U3MEHEHWNE HanpPs>KeHNs, TO Yepes napasnTHyto eMKocTb Cp TOK NOMexu
s Te4eT B COCEQHIO NIMHMIO W BbI3bIBAET Ha M3MEPUTENbHOM COMPOTMBAEHWM
HanpsbkeHne nomexu. [ins Toka noMexm OencTByeT cnegyollas opmyna:

AU (5]
's=Cr
Is = TOK NoMexu
Cp = napasuTHas eMKOCTb
AU = N3MEHEHWNE HanpsXXeHWs Ha CO3[aroLLert MOMEXY NIMHUK
At = OJINTENBHOCTb UBMEHEHUS HANPSXXEHNSA

Cne,uyrow,me q:)aKTOpr MMEKT BIIMAHNE HA TOK NMOMEXU:

e BxopgHoe conpoTtmeneHne R: 4em Bbilwe BxogHoe conpoTtmeneHne, Tem Bbllle
Hanps>XeHne nomMexu, BbiISBBaHHOE TOKOM MNMOMeXW.

e PaccTtosiHMe Mexgy NMMHUAMK: Yem 60Jsiblle pacCcTosHME, TEM MEHbLLE Napa3nTHas
€MKOCTb M TEM CaMbIM MEHbLLIE TOK MOMexW. lNMapa3nTHas EMKOCTb pacTeT C YMEeHb-
LEHMEM pPacCTOAHMA MeXAy JIMHUAMMK (STO COOTBETCTBYET PaCCTOSHUIO MeXZy
nnactmHaMmyM KoHeHcatopa) M C [ANMHOW, Ha KOTOpOW npoBoda nexart
napannensHo (OJinHa, YMHOXEHHas Ha OMameTp MNpPOBOOHMKA, COOTBETCTBYET
nnowiaam nnacTuHbl KoHaeHcaTopa) (dhopmyna [2]).

b AMI'IJ'IVITy,El,a Hanpsa>XeHnsa nomMexun:. ToOK NomMexu pacTteT C yBenmdeHmem amnnmtynbl
Hanps>XeHna Ha NMHUN, cosfaroLen nomMexy.

e KpyTusHa ppoHTa Hanps>KeHus rnoMexum (CKOPOCTb W3MEHEHWs): TOK MOMEXU
YBEINYMBAETCA C YBENUYEHWEM KPYTU3Hbl (PPOHTA CWIOBOTO HamnpsKeHus,
CO3JaloLLIEro NoMexy.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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MexaHn3mMbl nomex

Mepebi npotus OkpaHupoBaHue
EeMKOCTHOIro
Bo3LgevicTBus

0
{J

00700AXX
Puc. 31. OgHocTOpOHHee 3a3emrieHne 3KpaHa

Onsa 3KpaHWpoBaHUsl NPOTUB EMKOCTHOIrO BO3OENCTBUS,, TEOPEeTMYECKU, 0OCTaTOHHO
MOAKIOYUTL 3KPaH TOJMbKO C OJIHOV CTOPOHbI, TaK Kak 3a3eMJIeHHbI 9KpaH o6pasyeT
NMPOTMBOMOMOXHbBIA  MOMIOC  MapasuTHOro  KoHAeHcatopa.  OKpaHWpPOBaHHBIN
BHYTPEHHUIA NpoBof HaxoouTcs B krneTke dapapes. TOK MoMexu Tenepb cTekaet
Yyepes 3KpaH.

OpHako 3a3eMIEHHbIA C OJHOW CTOPOHbI 3KpaH He OEeNCTBYET MPOTUB MarHuUTHbIX
nonen, NOSTOMY MpPakKTU4eCKU BCerga pekoMeHOyeTCs OBYCTOPOHHee 3a3emrieHue
3kpaHa. Heobxogumble ONf  BO3HUMKHOBEHUSI  BO3OEWCTBUS  NapasuTHble
KOHZEHCaTopbl CTAHOBATCA HU3KOOMHbIMU TOSIbKO MPU BbICOKUX 4acToTax, Tak 4To
E€MKOCTHOE BO3[€eNCTBME BCTpeYaeTcs Tonbko B BY-grnanasoHe.
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MexaHn3mMbl nomex

Nany4yeHne

BonHoBoe
COMpOTUBINEHUE

Mpy wm3nyyeHun nomMexu B SNEKTPUYECKOW Uenu MOryT nepegasaTbCsl 4epes
curHanbHyto nvHuio (Puc. 1 n Puc. 21). JIuHUM 1 anekTpuyeckne uenu npu 3Tom
OeCTBYIOT KaK NpueMHble U nepeparoLLme aHTEHHbI.

BIBTAIBT .
v o v o

00701BXX
Puc. 32. 9neKkTpomarHUTHbIE BOJSHbI C 97IEKTpuYeckum rnosem E, marHutHeim nonem H

W HarnpaB/eHNeM pacrpoCTPaHEeHUs X

H

I'Ip|/| BbICOKMX 4HacCTOoTax CurHalbl M3ny4aroTcd C BO3pacCTaHUEeM WUHTEHCUBHOCTU U
nepenBuraroTcqd B (bopme BOJIHbI (B 3aBUCUMOCTU OT OJIUHbI J'IVIHVIM).

Mpumep:  Yactora: f=30 My (4]
[nuHa BOJHbI: A=10m

JInHus ¢ gnuHoit A/10 = 1 M yXe 13nyyaeT U NPUHUMAaET OLLYTMbIEe COCTaBSIsoLLME
curHana.

Ha Pwuc. 32 nokasaHbl MarHutHas W SrekTpuyeckas COCTaBfsloLMe 3NEKTPO-
MarHMTHOM BOJHbI. CocTaBmsloLLME NPOYHO CBA3aHbl Mexay cobom, T. €. MarHUTHoe
BY-none nopoxpaet anektpuyeckoe BY-mone n HaobopoT. OHeprusi BOMHbI
konebneTca Mexagy obenmmn coctasnsownmun. Ecnu 3atyxaet ofHa cocTtaBnsoLlas,
TO 3aTyxaeT BCS BOJIHA.

CooTHoLUeHVe 06enx COCTaBNAIOLWMNX Ha3biBAETCH BOSTHOBbLIM conpoTtmeneHnem Z un
3aBUCUT OT Cpeflbl pacrnpocTpaHeHna N OT pacCToAHUA OO nepepartymka:

6
,_E (6]
H

BOJIHOBOE COMPOTMBIEHME (B BO3AYXe, AaneKo OT nepepatyunka: 377 Q)
HanpsKEHHOCTb 3M1EKTPUYECKOro nons
HanpsXeHHOCTb MarHUTHOro Mosns

ImMN
o n
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MexaHn3mMbl nomex

MarHutHbIVi
auvrorsb

OnekTpudecknii
aurorsns

Mo cyLiecTBy nMeeTcs OBe OCHOBHbIE DOPMbl aHTEHH:
" /% ; /%
2 >

CR CS CR Cs

lC

L

2

00702BXX
Puc. 33. MaruntHbivi gunosns [1] n anektpuydeckuii amrnosns [2]

H = marHutHoe none
E = anektpuyeckoe none

CR = npoBogHUK = NpuemHas aHTeHHa
CS = npoBofHVK = NepepatoLLias aHTeHHa

Kaxpgasn netns npoBogHMKa MOXeT OeNCTBOBaTb KaK NpuemMHas 1 Kak rnepegaroias
aHTeHHa. [1py 3TOM OHa AeNCTBYeT KakK MarHUTHbIA OUMNOSb, KOTOPLIA U3Ny4YaeT unu
NPUHUMAaET MarHuTHoe none. NpuYMHON N3nyyYeHns ABNSAETCA TOK, KOTOPbIA TeYeT Nno
netne nposofHuka. [pun npueme B netne vHAyuupyeTcs ToK. HWXHAA npepensHas
yactoTa TeM Hwxe, 4Yem 6onblie nnowagb netnm. OKOMo MarHUTHOro AMNons
MarHuTHoe rone SIBNSeTC OJOMUHUPYIOLLE COCTaBnsowen BoMHbl. [1o3aToMy Mepsbl
no nofassieHN0 NOMEX OKOMIO0 MarHUTHOro AUNoss OerUCTBYIOT 3(pDEKTUBHO, TOSMLKO
€CNY OHW BO3ENCTBYIOT HA MarHUTHOE nore.

KaxabIn npoBOAHMK MOXET AeCTBOBATb KaK NpMeMHas 1 Kak nepefaroLas aHTeHHa.
Mpn 3TOM OH [OEWNCTBYET KaK 9NMEeKTPUYECKUA OUMNONb, KOTOPbIM M3Ny4aeT wam
NPUHUMaET anekTpuyeckoe nose. [IpuyYMHOM U3NydeHUs SBNSeTCs nageHue
Hanps>KeHWsi, KOTOPOe BO3HWMKAET BOOMb NPoBoAHMKa. [Npu npuemMe B NPOBOAHUKE
NMHOYUMpYeTCA HanpshkeHue. HWXHAS rpaHu4Has 4actoTa TeM HUXE, YeM AJIMHHee
npoBogHNK. OKOMO 3NEKTPUHECKOrO OWMONS  3NEKTPUYECKOE rone SABnfeTcs
OOMUHMPYIOLLIEN COCTaBAAIOLWEN BOMHbI. [103TOMYy Mepbl MO MOAABMAEHMIO MOMEX
OKOMO  9NMEKTPUHECKOro Aunons OAeNCTBYIOT 3(PHEKTUBHO, TOMBLKO €ClN  OHU
BO3LENCTBYIOT Ha 3NIEKTPUYECKOE MOSE.
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MexaHn3mMbl nomex

Mepebi npotus
N3JIy4eHus

OkpaHupoBaHue

CaMbIM ahheKTMBHBIM CPEACTBOM MPOTUB INIEKTPOMArHUTHOIrO U3NyYeHNs SBAseTcs
3KpaHnpoBaHue. B 0CHOBHOM 3kpaH ahheEKTUBEH NOTOMY, YTO OH 3aKopavnBaeT OgHy
COCTaB/ISAOLLYIO 3M1eKTPOMarHMTHON BOSHbI. Tak Kak o6e coCcTaBnaiolme CBA3aHHbI
Mexgay cobor, TO TeM camblM FAywmnTca K apyras coctasnsowas. C nomoLbo
3M1EKTPNYECKOr0 NPOBOAALLEro 3KkpaHa (06bl4HO MefHbI 3KpaH) 3akopaynBaeTcs
3MIeKTpuYecKas cocTasnalollan nons, a C MOMOLLbI0 MarHMTHOro MNpoBOAsLLEro
3KpaHa (06bI4HO MaTtepuanbl C BbICOKOW MarHMTHOM NPOHMLAEMOCTbIO) — MarHUTHas
cocTaBsnsoLwas.

AneKTpMYECKMiA MPOBOASLUMIA 3KpaH 3eKTVBEH Be3de, rae BOSiHA COOEpPXUT
CYLLIECTBEHHYIO 3MEeKTPUYECKYIO COCTaBsoLLyl0. B6nM3n MarHUTHOrO AWnons ero
3(PPEKTUBHOCTb OYeHb Mana, XOTsl, KOHEYHO, OHa YBeSIM4MBaEeTCs C YBeNMYeHneM
TOMNLWMHBLI 3KpaHa (MarHWTHOe Mnofie KOMMEeHCUMPYeTCs BUXPEBLIMM TOKamu, KOTOpbIe
o6paaytoTcs B MaTepumane). [oaToMy TOHKME MIIeHKN 1 HAHECEHHbIe CIoW MeTanna He
rogatcst Ans 3dEeKTUBHOrO 3KPaHMPOBaHUS. DNEKTPUHECKUIA MPOBOASALLMIA SKpaH
nydLUe BCEro NoaxoauT ANt BbICOKOHACTOTHbIX AMAnNa3oHOoB.

BaxHbIM CBOMCTBOM MarHMTHOrO MPOBOJALLEro 3SKpaHa ABMAeTCHd MarHuTHas
NpoHMLAaemMoCTb MaTepmana. Tak Kak MarHuTHas MNpOHULAEeMOCTb MPU BbICOKMX
YacToTax CUITbHO CHUXXaEeTCs, TO MarHUTHBIN 3KpaH UCMOMb3yeTCs NPENMYLLECTBEHHO
MPW HU3KMX YacToTax B6/IM3M OT MarHUTHOrO Annons. OdeKT NPy BbICOKUX YacToTax
OCHOBbIBAETCH NPENMYLLECTBEHHO Ha MarHWTHbLIX MOTEpsiX B Marepuarne 3skpaHa,
MarHuTHbIN 3KpaH OenCcTBYeT Ha BOSHY Kak AeMndupytoLLiee conpoTuseHune. Tak Kak
MarHUTHbIA 3KpaH Mo CPaBHEHWIO C 3NEKTPUYECKUM OTHOCUTENILHO OOPOrom, T0 OH
NPUMEHAETCS TOSIbKO B PEAKUX CryyasX.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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MexaHn3mMbl nomex

2.5 MexaHn3mbI nomex ripu UCrosib30BaHNN rpeobpa3oBaresien

Mpu akcnnyaTtauumn npeobpasosarternen ¢ NPOMEXYTOYHbIM 3BEHOM MOCTOAHHOIO TOKa
BO3HUKAKOT HEKOTOpble 3PdEKTbI, KOTOPbIE MOXHO OOBACHUTbL, TONBKO O6nagas
TOYHbIM 3HaHWEeM NpuHUMNa OencTeumsa NnpeobpasoBaTenen.

MpeobpasoBaTesib 06pPa3yeT U3 CMHYCOMAANBHOrO NEPEMEHHOrO HamnpsKEHUSA CeTn
BbIXOQHOE HanpshXeHWe, amnnuMTyga M 4YacToTa KOTOpPOro MOryT W3MEHSATbCH B
LUMPOKOM AmanasoHe. [na 3TOro HanpshkeHue CeTU BbINpAMASeTCs [O  Tak
Ha3bIBAEMOro HarpskeHuUss MPOMEXYTOYHOro 3BeHa. M3 3Toro HanpshkeHus
MPOMEXYTOYHOr0 3BEHA C NOMOLLIbIO MHBEPTOPA 06pasdyeTcs MMMYJIbCHOE BbIXOAHOE
Hanps>keHne. C NOMOLLBIO perynsTopa LUnMpyMHa UMnysbca BbIXOOQHOIO HanpsXXeHUs
BapbMpyeTcs TaK, 4YTO Ha WHOYKTMBHOCTM  OBWraTens ycTaHaBnvMBaeTcs
NPUBAVKEHHbIN K CUHYCOMAANbHOMY TOK (LUMPOTHO-MMMYbCHasa mogynsaumsa = LUWM).
KoMMmyTaumsi B KMOYEBOM PEXUME BbIXOOHOMO HanpsbkeHus Heobxoguma Ans Toro,
4yTOObI yaepXaTb Masnyl BENWYMHY NOTEPb HA MHBEPTOpPE U TEM CaMbiM OOCTMYb
Bbicokoro KA. Ha Puc. 34 nsobpaxeHa CTPyKTypHas cxema npeobpasoBaTens ¢
MPOMEXYTOYHbIM 3BEHOM MOCTOSIHHOIO TOKa.

I e I
Jy X )G

00769AXX
Puc. 34. CTpykTypHasi cxema rpeobpa3oBaTtersisi C MPpOMEXYTO4YHbIM 3BEHOM MOCTOSIHHOMO TOKa
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MexaHn3mMbl nomex

TakTupyemoe BbIXOOHOE HarpsbKeHue M BbIXOOHOW TOK M306paxeHbl Ha Puc. 35.
KpyTnaHa ppoHTa nNpaMoyrosisHoro uMnyrsbsca o4eHb 6onbLlias, MoryT gocTurarbest
3Ha4eHns OT HecKomnbkmx KB/MKC.

Mt [ i
Il L LA

u

00770AXX
Puc. 35. BbixogHoe HarnpsixeHne 1 BbIXOAHOM TOK rpeobpasosaresisi
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MexaHn3mMbl nomex

Yem Oonblle HanpskeHWe U KpyTU3Ha QpoHTa curHana, Tem 60Sblue
BbICOKOYACTOTHbIX COCTaBJISIIOLLNX COAEPXUT curHan. Tak Kak npu ucnonb3osaHun
npeobpasoBaTtens 4acTtoTbl 06€ BeNN4YMHbI UMEIOT O4YeHb 6OofblUne 3HaYeHus, TO
COOTBETCTBEHHO BbICOK YpOBeHb NoMeXx. Ha puc. 36 nokasaH TUNUYHLIN CNekTp YacToT
BbIXO[HOI0 HAMNPS>XKEHUS.

(1]

N

10 mV
(2] 1 [4]
100 MV ‘ T T T : T >
1kHz 10kHz 100 kHz 1 MHz 10 MHZ f

00771BXX
Puc. 36. Orubaroias cnekTpa 4acToTbl BbIXOAHOIO HaMpsiXKeHWs npeobpasosaresis

[1] = TakTOBas YacToTa NpeobpasoBarens

[2] = cnap, nponopumoHanbHbI 1/f

[3] = o6paTHas BenuuMHa BPEeMEeHN HapacTaHWA BbIXOAHOrO HaMNpPsKEeHUs
[4] = cnag, nponopLuMoHanbHbIi 1/f2

MpuHUMN pencTems npeobpas3oBaTensi Bbi3bIBAET HEKOTOPbLIE TUMNYHBLIE MEXaHU3MbI
nomMex, KoTopble ganee 6yJJ,yT paccMOTpeHbl 6051ee NOAPOGHO.
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MexaHn3mMbl nomex

Nany4yeHne

OkpaHupoBaHne

®eppuToBsbie
CcepheyqHVKn

BbixogHovi gonnbtp
(cuHycovgasnbHbIv

unbTp)

BbixogHoe HanpsbkeHue npeo6pasoBaTtenisi 4acToTbl COOEPXUT BbICOKOYACTOTHLIE
cocTasnsiiolimMe, OO6YyCnoBfeHHble MYHKUMEN HasHayeHus. B 3aBucumoctn oOT
CKOPOCTW MeEpPEeKIoYeHns CUMOoBOro MonynpoBOAHUMKOBOrO npuéopa B WHBEpTOpe
(o6b14HO IGBT-mMomynu) cocTaBnsolLMe Hanps>KeHUs He MO3BOMSOT npeHebpedyb
rapMoHMKamMu BNAOTb 00 AuanasoHa YacTtoTel B 100 MI'y. UTak, yxe npu KOpOoTKnX
OJIMHAX JIMHUIA NPOUCXOOUT 3aMETHOE U3NydeHune.

OTO MOXeT MpUBECTU K TOMY, YTO O6yayT MpeBbllleHbl CyLeCcTByloLMe AN 3TOW
cpepbl MPUMEHeHNa NpefernbHbIe 3HaYeHNA U3NyYeHusa 1 NOMEXM CMOryT OKasbiBaTb
BO3[eNCTBUE Ha cocefHMe NNHUN. [1pOTUB 3TOro AENCTBYIOT CreayoLLmMe MepbI:

Mpn NpaBUNBEHOM 3KPaHUPOBAHUN U3NTyHEHNE MOXET BbITb CHUXXEHO. DKpaH Npu 3ToM
OOJKEH ObITb MOLKSOYEH C 060MX KOHUOB. Py ANVHHBLIX NIMHUAX OENCTBUE IKpaHa
MOXET ObITb Yy4LIEHO NyTEM MHOMOKPATHOro NOAKIOHYEHUSA 3KpaHa No BCEWN OJIMHe.
Takxe 3zarnywaet ManyyeHue npoknagka cranbHoOro GpOHUMPOBAHHOroO kabens B
METanMYecKon TpyobKe nnm B MeTanM4eckoMm KabenbHOM KaHane, XOTs, KOHEYHO,
OHa He Tak 3(pheKTUBHA, KaK MEAHbIN SKpaH.

®eppuToBbIE CEPOEHHUKM OENCTBYIOT NPU BbICOKMX YacToTax Kak nocregosaresibHoe
NOJKIIOYEHNE WHOYKTUBHOCTM W COMPOTUMBIIEHNs. BmecTe € eMKOCTbIO NUHWUK
PeppuUTOBLIN CepAeYHHUK o6pasyeT (PUIbLTP HU3KMUX 4acTOT, C MOMOLLIbIO KOTOPOro
YMeHbLUIATCA (PPOHTBI UMMNysbca BbLIXOAHOro HanpsixeHus. [lpy npasusibHOM
pacyeTe nNapaMeTpoB MOXHO YIOXMUTLCH B CYLLECTBYIOLLME HOPMbI MO MpefesbHbIM
3Ha4YeHusAM M3nydeHusa. Takxe BCIeACTBUME 3TOro 3HAYUTENbHO YMeEHbLUAeTCs
BO3MOXHOCTb U3JTy4EHUS MOMEXM BbIXOLHOW JINHWN.

ToT Xe caMbIl SPPEKT UMEET PEXEKTOPHBIN (PUNLTP; TaM Y>KE BCTPOEHbI ManeHbkue
KOHZEeHcaTopbl.

®PuUnNbTP reHepypyeT 3 TaKTUPOBAHHOTO BbIXOLHOIO Harps>XeHus BbIXOOHOE
HarnpshkeHue, npubnmxaroLeeca K cuHycovpgansHomMy. Npu npaBunNbHON yCTaHOBKe
unbTpa O4YEeHb CUNBHO YMEHbLUAETCA YpOBEHb MOMEX Ha JIMHWWM WU, TeM cambIM,
n3rnyveHve.
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41



Tok yTeuykn

MexaHn3mMbl nomex

00772BXX
Puc. 37. I7peo6pasoBaTenb C BbIXOAHbIMU JTINHUAMU W OBUraresiem

[1] = ceTeBoli TpaHcdhopmaTop [4] = kabenb gBurarens
[2] = ceTeBoON Kabenb [5] =TOK yTeukmn
[38] = npeobpa3soBarenb

Kaxpgbin kabenb obnagaet napasuTHOW eMKOCTbIO. Yepe3 3Ty eMKOCTb Ha 3eMmslo
CTEKaloT BbICOKOYACTOTHbIE TOKM, BbI3BAHHbLIE UMITYIbCAMM HANPSXXEHUA C YacTOTON
UMM, Tak Ha3blBaeMble TOKM YTEYKU. OTU TOKM MPELCTaBASOT COOOM KOPOTKUe
OCTPOKOHEYHbIE UMMYSIbChI.

B yctaHoBKe C HeOOCTaTO4HbIM, He COOTBETCTBYIOLLMM BbICOKMM YacToTam
ypaBHVBAHMEM MOTEHLUMANIOB 3TM MUKW TOKa YTEYKM MOryT BbI3BaTb CKa4ku
rnoTeHUmMarna, KoTopble NpuBedyT K nomexam. Kpome Toro, TOKM yTeUKM nopoxnaroTt
BbICOKOYaCTOTHblE MarHuWTHbIe MOJsl, KOTOpble MOryT WHAyLMpoBaTb B METsX
NPOBOAHNKOB HAMPSXXEHUsI MOMEXMU.

MapasnMTHas eMKOCTb JIMHUW 3HAYUTENbHO YBENUYMBAETCHA MpU 3KpaHWMpoBaHWUU
(TwnnyHbIn - KO3hmumeHT 2-3). [losTomMy B  HeBnaronpuaTHbIX — CRy4asx
3KpaHMpoBaHWe BbIXOAHbLIX IMHUA MOXET NPUBECTU K BO3HUKHOBEHMIO NMOMEX, Tak Kak
npyv MOBbLILWEHUN NAPas3UTHOM EMKOCTU TOKW yTe4yku BO3pactaloT U UX
BbICOKOYACTOTHAs cocTaBnaoLLas ysennumeaetcs. B Takux cnyyasx ons nogasneHus
nomex cnegyet NPUMEHsITb BbIXOAHblE (MUNLTPbI UMW PEPPUTOBLIE CepAeUHUKN
BMECTO 3KpPaHWPOBAaHHbIX JIMHWIA.

Ba)kHe/LUM cpeaCcTBOM NofaBfieHUs NoMeX NPOTUB AeACTBUSI BbICOKOYACTOTHbIX
TOKOB YTEYKU SIBNSIETCA COOTBETCTBYHLUAs BbICOKOYACTOTHbIM Tpe6oBaHMAM
cXxeMa 3a3eMJIeHUsl B 3NIeKTpoLUKad)y U yCTaHOBKE.

Mpn ucnonb3oBaHum npeobpasoBaTenenn ToK yTeykn o6bl4HO Bbiwe 3,5 MA. 370
npeabaABIseT 0Cob6eHHble TPEO6OBAHNS K 3a3EMSIEHMIO.
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MexaHn3mMbl nomex

FapmoHuku Toka
cetn

Ha Puc. 34 nokazaHa CTpykTypHas cxema npeobpasoBatens. Ha ceteBomMm Bxope
paboTaeT BbINPAMUTENb C KOHOEHCATOPOM MPOMEXYTOYHOrO KOHTypa Ans
oyhepmzauumn aHeprum. Takoe pacnonoXxeHne Mno3BONSET eMy noasapsxarbcsa oT
CeTM TOMbKO TOrAa, Korga MrHOBEHHOE 3Ha4YeHWe HamnpsHKeHus CeTU Bbllle
MFHOBEHHOI0O 3Ha4YeHUs HaNpPsXXeHUs NPOMEXyYTOo4HOro 3seHa (Puc. 38).

U
UN= UNC

/

Un
In
00773BXX
Puc. 38. HanpsxxeHusi u Toku B npeobpasoBarese
Iy =ToK cetn Uy = BbINPSMIIEHHOE Hanps>KeHne cetu
Uy = HanpsiXeHue cetun dasa — dpasa UNC = HanpskeHue Ha KoHOeHcaTope

NMPOMEXYTOYHOIO KOHTYpa

Tok ceTn He cuHycoupanbHbI U COOEPXUT BbICOKOHYACTOTHYIO FrAPMOHMKY, KOTopas
NPVBOOUT K WCKaXKeHWo HanpsxeHusa ceTtn. Bcnepgctsve 3toro yesenvumsaroTcs
noTepun 1 NPOUCXoaNT OorpaHnYeHne PyHKLMM obopyposaHus. Kpome Toro, ceteBble
rapMOHWUKM ABNSIOTCA NPUYMHON 60N1EE BICOKOI0, MO CPABHEHWUIO C BbIXOAHLIM TOKOM,
TOKa, noTpebnaemoro n3 cetu. B Tabnuue 4 npuBefeHbl AaHHbIE O JOSe rapMOHUK B
TOKe CeTU pasnn4HbIX npeobpasosBarenien 4acToTbl NMPW MOSTHOW Harpyske.

Tabn. 4. [Hons ceTeBbIX rapMOHUK OTHOCUTESTbHO OCHOBHOW BOJIHbI MPYU UCI0S1b30BaHNN
pasnn4HbIx npeobpasosartesievi Ha 3 KBT

FapmoHuka OG6bI4HbIA Npu6op  O6bIYHbLIN Npu6op ¢ | CoBpeMeHHbI Npu6op
ceTeBbIM ApoccenieM ¢ "KOPOTKMM" MPOMEXYTOYHbIM

3BEHOM
(Hanpumep MOVITRAC® 31)

5-9 86 % 42 % 25 %

7-9 72 % 17 % 13 %

11-1a 42 % 8 % 9 %

BbixogHom Tok 7,3 A 7,3 A 7,3 A

Tok cetn 9,4 A 6,9 A 6,7 A
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MexaHn3mMbl nomex

3Ha4yeHnss [ns COBPEMEHHOrO npeobpas3oBaTtend C "KOPOTKUM" MPOMEXYTOYHbIM
3BEHOM 6JIN3KU K TEOPETUHECKMM 3HAYEHUSM, KOTOPbIX MOXHO JOOUTLCH C MOMOLLIbIO
BbINPSAMIIEHUS CETU; TaKXe C MOMOLLbI0 CETEBOro Apoccenst 34ecb Henb3s [OOUTLCS
60nbLUero yny4LueHus.

Jlydwnx 3HavyeHun MOXHO [OOUTLCA TOMbKO MPU NPUMEHEHUU pPasfenuTenbHOro
TpaHcgopmaTopa nnm ¢ NOMOLLLIO 04YeHb JOPOroM BXOAHOW CXeMbl C CUHycouaarb-
HbIM OTOOPOM TOKa.

CopepxaHve BbICLUMX TFAapMOHMK MOXET ObiTb  YMEHbLUEHO C  MOMOLLbIO
KOMMEHCUpYIOLLIEro  ycTporcTea. [Ons npenoTBpalleHns OMacHOCTM  CEeTEeBOro
pe3oHaHca WM3roToBUTENIM KOMMEHCUPYIOLLNX YCTPOMCTB PEKOMEHAYIOT MPUMEHSATb
KOMMEHCUPYIOLLIME YCTPOWCTBA C [OPOCCENEM, €CIM MOLLHOCTb MOAOKIIOHEHHbIX
npeobpasosarenen npesbilaeT 20 — 25 % oT 06LLen NOTPe6IAEMOA MOLLHOCTM.

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




MpoekTuposaHue ¢ yyetom AMC

3 NMpoekTuposBaHue ¢ yaetom OMC

Tpebytowasncsa cerogHs CE-cepTudmkauma SneKTpuyYeckux MNpuM6GOpoB W MalluvH

OCHOBbIBAeTCA Ha pas3nuyHbix aupektueax EC. OHu pasgensaoTca no Buaam

NpoayKuun:

e [lMpektMBa NO HWU3KOMY HanpsbkeHutio 73/23/EEC (kacaetcsi 3neKkTpu4eckon
6e30nacHocTn)

— [lo cywiectBy OTHOCKTCA K NIIOBOMY 31EKTPOOBOPYAOBAHUIO.

e [MpekTMBa MO 93nekTpudeckum MmawmHam 89/392/EEC  (kacaetcs Mep
6e30nacHoOCTV No NpomnakTMKe NPON3BOACTBEHHOIO TpaBMaTMama)

— OTHoCKTCS KO BCEM MaLLMHaM U YCTaHOBKaM C NMOABMXKHbIMU AeTansiMu.
* [lMpekTnBa no 3fneKkTpomarHuTHom coemectumocTn 89/336/EEC

— OTHoCKTCS KO BCEM ANIEKTPUHECKUM npm6opaM, HO He K KOMIMOHeHTaMm,
KOTOpPbIe NOCTaBNAKTCA OTOEN1bHO.

Heknapauma o cootBetctBuM ana CE-ceptudmkaumm KOMI‘IJ‘IeKTyIOLLI,VIX1 JOImKHa

Takxe BKNOYaTb B Ce6s, HO He B 00643aTeflbHOM Mopsiake, OUMPEKTUBY MO
3NEKTPOMArHUTHOM COBMECTUMOCTU. JTO, Kak NpaBmiio, He BCEerga BO3MOXHO, Tak Kak
rapaHTua akcnnyataumm ¢ obecnedveHnem OMC TpebyeT He TONMbKO MOOXOOALLMX
KOMMOHEHTOB, HO N UX MPOGIECCUOHASIBHOrO MOHTaXa U NOAKIHYEHNS.

Hackonbko BaxHO npoekTupoBaHne ¢ ydetom OMC gna mawmH M yCTaHOBOK,
NoKasbIBalOT CNeAyoLLmMe NPUMEPBI U3 NPaKTUKK:

*  3KOHOMMUYECKM BbIrogHOE NPON3BOACTBO NPOMBILLINIEHHOr0 060PYNOBaHUS, He Tpe-
6yeTcs NPOBOANUTL AOMONHUTENbHBIX AOPOrOCTOALLMX Mep Nno o6ecnedeHnto IMC

b 6bICprII7I BBO[ B 3KCrjiyatauuto, Tak Kak He Tpe6yeTc;| BbIUCKMBATb BO3MOXHbIE
MCTOYHUKKN NOMeEX

e (esonacHas 3KcrnyaTauus, Tak kak OTCYTCTBYIOT MOMEXU Mpu paGoTe MaluuH u
yCTaHOBOK

* BbICOKMI CPOK CNyX0Obl 3NEeKTPUYECKUX pOeTanen o60pynoBaHus, TakK Kak
obecrnevmBaeTca 3almMTa oT onacHbIx Bo3gencTenin 9MC

Mpn nnanvpoBaHmm OMC cnefgyeT y4uTbiBaTb YCIOBUSE Ha MeECTe pasmeLleHus
obopypoBaHusa. TeM cambiM 3aTpaTbl Ha obecnedeHne OMC orpaHuvymBaroTca O
Heo6xoouMbIX pa3mMepoB. [1o3TOMYy 3akKa3yuMk WM  KOHEYHbIA MoSfib3oBaTtenb
YCTAHOBKM  OOSKHbI  NpefocTaBuUTb  MHApopMauuMio,  KoTopas  MO3BOAUT
NPOEKTMPOBLLMKY YCTAHOBKM ob6ecneudnTb Tpebyemble Mepbl no AMC B COOTBETCTBUM
C ycnoBusiMn Ha o6beKTe, rae 6yaeT 3KcnayaTupoBaTbCs AaHHOe 06opynoBaHue.
TakxXe OH [OMMKEeH NpefoCTaBUTb MPOEKTUPOBLLMKY MHPOPMALMIO O CYLLIECTBYHOLLNX
napamMeTpax 1 0 Ka4eCTBe CETU, TakK Kak 3Ta MHpopmauus ToxXe MMeeT 3Ha4eHne npu
nnaHnposaHun SMC.

1. B HoBom cTtaHgapTe npogykumun no AMC (npoekT 11.95) ona anekTpnyecknx NnprBo[oB FOBOPUTCS O Tak
Ha3bIBAEMOW OrpaHNYeHHON BO3MOXHOCTM MOJTy4YeHUs, TO eCTb OHa noppasymMeBaeT TOProsbiv NyTb,
npyv KOTOPOM 3arnyck B oObpalleHve OrpaHuyeH npogasLaMu, KIneHTamu unv nosib30BaTensiMu,
KoTOpble 06nafaT KOMNETEHTHLIMU 3HaHNAMM B OMC.
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BnusHune mecra pa3mMeLLleHns1 yCTaHOBKN

Crangaptbl no OMC onpefensioT ansa pasnu4Hblx "cpeq” pasnunyHblie TpeboBaHUs no
OMC B BMae NpefenbHbIX 3Ha4YeHW. [og cpenor MOHMMAaKTCA TUMNYHbIE CUTYauun
pasmelleHma obopygoBaHus C Todku 3peHms IMC. [Mpu 3TOM BbligBUraroTCH

crnefytoLme 06s3aTenbHble TPEGOBaHNS K 3N1EKTPOO60PYLOBaHMUIO:

Tabn. 5. TpeboBaHUs K BHELLIHUM YC/TI0BUAM

BHeluHue Momexo3zawm- WUsny4veHue MosicHeHue

ycnosus LLIEHHOCTb nomex

BbiToBbLIE M OTHocuTensHo | Bbicokne OTOT pasfen kacaeTcs rnasHbIM 06pa3om

KOMMepYeckne HU3Kne TpeboBaHus, T. €.  pagvoyCTPONCTB, yCTPONCTB

ycrnoBus = TpeboBaHMA Mo | o6opyaoBaHue TENIeBU3MOHHOr0 NpuemMa u

"nepsas cpega” 3alute oT DOIMKHO TeNIeKOMMYHUKaALIMOHHBIX YCTPOWCTB,

cornacHo 3MEKTPOMArH1 | Hauny4mm a TaKxe ycTponcTe 06paboTku aaHHbIX. OHK

ctaHpapty OMC | THbIX nomex o6pasom JOJDKHBI 6bIThb 3aLUULLIEHbI OT HEAOMYCTUMBIX
NnofaBnsATb MOMEXWN  3NIEKTPOMArHUTHBIX MOMEX, T. €. 3JIEKTPO-
(NnpepenbHoe o6opynoBaHve JOMHKHO NMETb BbICOKUIA
3HadeHue K. B) YPOBEHb NOJaBMNEHUS U3NTyHAEMbIX NMOMEX.

MpombliwneHHble | Bbicokne OTHOCUTENBHO MecTo pa3meLlLieHns caMo MMEET BbICOKYHO

ycrnoBus = TpeboBaHMA MO | HU3KUE 3NEeKTPOMarHUTHy Harpy3ky. OnbIT

"BTOpas cpega” 3awmTe oT TpeboBaHusA, T. €. noKasbIBaeT, YTO SMEKTPUHECKUI Nprbop C

cornacHo aneKkTpomarHm | obopygoBaHue HU3KMMU TpeGOBaHMSAMM MO 3aLmuTe OT

CTaHOapTy SMC THbIX NOMeX AOMKHO UMETb QJIEKTPOMArHUTHbIX NOMeX O4YeHb TPyAHO
TOJSIbKO OCHOBHblE  060pYy[OBaTh AJ15 BbICOKUX 3MIEKTPO-
yCTpOI7ICTBa MarHUTHbIX Harpy3oK ¢ NOMOLLbIO
nofaBneHus DOMNOSNHUTENBHBLIX Mep. Heobxoavmas
nomex NOMEX03aLLMLLIEHHOCTb JOMKHA ObITh
(npepensbHoe OOCTUrHYTa y>Xe Npu KOHCTPYMpPOBaHUN
3HayeHwve Kn. A) 3aneKTpuyeckoro npubopa.

MpombiwneHHble | Bbicokne Het npegnucanuin  HeT npefenbHbIX 3HA4YEHWIN, OOHAKO AOMXKHbI

ycnosus TpeboBaHus cobniogatbcs Mepbl 3awmTbl. EcTb

YCcTaHOBKM, no sawumTe ot npeanonoXeHne, YTo 3aLnTHbIE Mepbl MO

KOTOpble anekTpomar- OMC obecneuvBatoTcsi Npy NpoeccroHanb-

cobuparoTcs Ha
mecTe
akcnnyaraumm
(cMOoTpM 3aKoH No
OMC § 5 a63. 5)

HUTHbIX MOMeX

HOM MOHTaXe 1 Npu CO6MI0AeHUN YKa3aHUi
narotosutens. IHorpa MoOXeT CAy4nTbCeS,
YTO B CMOPHbIX CUTyaLmsax TpebyeTcs
JoocHacTKa unbTPYOLLMMK NPUCNOCO6-
NEHnAMM, ecnv Npnbopbl, HAXOAALLUMECS BHE
rpaHuL, YCTaHOBKM, MONa[aloT nog
BO3[eVCTBME NOMEX.

PasnuuyHble Tpe6oBaHMA K pasfn4HbIM - BHELLHUM YCMOBUSAM TpebyloT Mep,
06YCNOBIIEHHbIX MECTOM pasMeLleHns. I3rotoBuTtenu 1 nocTasLLUKK SNIEKTPUYECKNX
KOMIMOHEHTOB  [OSMXHbI  Mpucrnocabnueartb  XapakTepucTUKU  NpodykKumMu  nog
OENCTBYIOLLME BHELUHME YCMI0BUA. DTOr0 MOXHO AOCTUrHYTb, €CMN SNEKTpUYECKme
KOMIMOHEHTLI 06r1afaloT MUHUMASbHBIMU XapakKTepucTukaMn B COOTBETCTBUWU CO
"BTOpO cpepon" (NPOMBILIMIEHHbIE YCroBWS), T. €. o06nagalwT BbICOKOW
NMOMeX03alLMLLIEHHOCTBIO, OOHAKO CaMy OCHaLLeHbl TOSIbKO OCHOBHLIMUW CpefcTBaMu
nogasneHua nomex. [ina npMMmeHeHus B "nepson cpege" (6bITOBblE N KOMMEPYECKNE
YyCIOBNS)) MOXHO [J06aBOYHO YMEHbLUMTb U3MlyYEeHUWEe MNOMeX C MOMOLLbIO
nzbupaTesnbHbIX Mep MO YCTaHOBKE [OMOMHUTENbHOro 060pyAoBaHUs (CeTeBou
unbTp, MOAyNb MNOAABNEHUA  3NEKTPOMAarHUTHLIX MOMEX, 3KpaHWPOBaHHLIE
npoBofa).
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MpoekTupoBaHue ¢ y4yetom OMC Ha npumepe npeob6pasoBaTenis 4acToTbl

MOVITRAC® 31C:

Tpe6oBaHus K

NoMeXxo3aLLMLLEeHHOCTH

O6nacTb NPUMEHeHUs Mepbli CraHpapT

Mpub60opbI, NpegHa3Ha4eHHbIE TONbKO He TpebyeTcst [ONONHUTENbHBIX EN 50 082-1

015 NOAKNIOYEHUS K O6LLIECTBEHHOM KOMMOHeHToB/Npu6opos. Cobnogartb

HW3KOBOJSILTHOM CETU B BbITOBbIX yKasaHusi No MOHTaXy W NOAKMNIOYEHNIO

YCroBUsX. 3MEKTPOYCTAHOBOK.

Mpunbopbl, NnpeaHasHaveHHble Ans He TpebyeTca AONOMHUTENbHBIX EN 50 082-2

NPVUMEHEHUS B NMPOMBbILLNIEHHbIX KOMMOHeHToB/NMpubéopos. Cobnogartb

YCNoBUSAX. yKa3aHus Mo MOHTaXy 1 NOAKIIOYEHUIO
3MEKTPOYCTaHOBOK.

Tpe6oBaHUs K U3NyHEHUIO MOMEX

O6nacTb NPUMeHeHuUs Mepbli CraHpapT

Mpunbopbl, NOAKMIOYEHHbIE K Mopynb nogasnexus EN 50 081-1

06LLEeCTBEHHOWN HU3KOBOJSLTHOM CETH,
KOTOpblE CHaGXatoT dHEPruen ObIToBbIe
npnoopsl.

YCTaHOBKM, KOTOPbIE NMOAKITOHEHbI K
NPOMBILLIEHHOW HN3KOBOJIETHOW CETU U
cobupatoTcs Ha MecTe 3KcnyaTauum.

[Mpn60opbI, NOAKNIOYEHHBIE K
NPOMBbILLIEHHOW HU3KOBOMLTHOW CETH
UNN K O6LLECTBEHHBIM CETAM, KOTOpble
He cHabXatoT dHeprunen bbIToBbIe
npubopbl N He COBUPAIOTCA Ha MecTe
sKcnnyaTauum.

3MEeKTPOMarHuTHoIx nomex EF... unu
cetesor cpunbTp NF... + BbIXOQHON
apoccenb HD... unu ceteson punstp
NF... + BbixogHoM counestp HF... nnn
BMECTO BbIxogHoro gunstpa HF...
3KpaHunpoBaHue kabens asuratens.

He TpebyeTcs [ONONHUTENBbHBLIX 3akoH no AMC
KOMMOHeHToB/Npubopos. Cobnogartb
yKa3aHus No MOHTaXy 1 NOAKITYEHNIO

371EKTPOYCTaHOBOK.

Mogynb nogasneHus EN 50 081-2
3MEeKTPOMarHUTHbIX nomex EF... unn

ceteBon punbTp NF... + BbIXOQHOM

apoccenb HD... unn cetesol punstp

NF... + BbixogHo” puneTp HF... unn

BMECTO BbIxogHoro dunstpa HF...

3KpaHnpoBaHue Kabens gsuratens.
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3.2 KayectBO cetu

Ha ka4decTBO ceTn BNMSIOT cnepytolme nomMmexu:

Tabn. 6. Kputepuu ka4ectsa cetu

Tun MpuynHbI

Kone6aHus HanpsixeHus CeTteBble TpaHcopMaTopbl 6€3 pesepsa MOLLHOCTMU.
OnuHHbIe NuTaoLwme kabenm (HacTUHHO CO CAMLLIKOM MarbiM Ce4eHnem
npoao,qa), Ha KOTOPbIX BO3HUKAKOT CUJTIbHO MEHSALLMeCA Harpy3ku.
Arperat aBapuiHOro NUTaHus.

Koneb6aHust 4acToTbl Bo3HMKalOT TONbKO B "M30MPOBaHHbIX ceTax", T. e. B ceTax 6e3
NOACOEAUHEHUS K OBLLECTBEHHOW pacnpepenvTensHon ceTu. Harpyaka
reHepartopa Bbi3blBaeT NafeHne 4acToTbl BpaLleHMsl = npocagka

HacCTOThbl.
I'Ipoca,uKa HanpsaXeHus / Y4yacTku ceTu, Ha KOTOPbIX NOAKN0HaTCA I'IOTpe6I/ITeJ'IM C Oo4eHb
CbJ'IVIKep BbICOKMMW TOKaMW BKNKOYEHUA N NYCKOBbIMU TOKaMu, 4aCTUYHO B

KOMOMHaUMKN C AJIMHHBIMW NUTAIOLWLUMU Kabenamu.
CeTeBble TpaHcopmaTopbl 6€3 pe3epsa MOLLHOCTMU.

MepexoaHble NOBbILLEHHbIE | BO3HMKAIOT NPy NOAKMIOYEHUN MHOYKTUBHBIX NOTPe6uTenen (Hanpumep
HanpsKeHns KOHTaKTHasl cBapka).
HeHacTpoeHHble/HencnpasHble KOMMEHCUPYIOLLME YyCTPOCTBa
(pa3psigHble CONPOTMBAEHMS KOHAEHCATOPOB).
ATmochepHoe nepeHanpskeHve (yaap MOHUM).

FapmoHuyeckas MoTpebutens ¢ HecuHyconpanbHbIM NOTPEGNSEMbIM TOKOM: NPU6opbI C
cocrasnatoLlas BbINPAMUTENbHLIMY CXeMaMM N KOHAEHCATOPHOWM Harpy3kon, Hanpumep:
(rapmMoHuKa) HanpsXeHus npnbopbIl, KOTopble paboTaloT ¢ Pa30BON OTCEYKON (BbINPAMUTESNb TOKa
cetu ANS 3NEeKTPONpuBOAa NOCTOSHHOIO TOKAa, NPMOOPLI NIABHOMO NycKa,

npeo6pasoBaTenb-perynaTop HanpsHxeHus TpexdasHoro Toka, perynsarop
ocBeLleHns, ogHoMasHbIvi NpeobpasoBaTenb-PerynarTop HanpsHXKeHWs
nepemMeHHOro Toka).

Mpeobpasosarteny / npnbopbl ¢ UMNyNbCHbIMK 6nokamu nutanus (MK,
TeneBn3opsl...).

OHWM BbI3bIBAIOT MPU UCKAKEHWUN TOKA Ha MOJTHbLIX COMPOTUBAEHUAX CETU
rapMoHMYecKme KonebaHna HanpsxeHus ceTu (rapmMoHuKy). Ee yactoTa
COCTaBNAET LeNoYMCIIEHHOe KpaTHOe YacToTe ceT. BaxHbiMun
COCTaBNAOLLMMN 06bIYHO SBAAIOTCA BCE HEYETHbIE FapMOHUKUN A0
npuénuanTensHo 15-i. FapMOHMKK HarpyxaroT ceTeBble Kabenu,
npepoxpaHvuTenu n TpadcopmaTopbl. OHW MOTYT BbI3BaTb CETEBOW
PEe30HaHC 1 MPVBECTM K HapyLUEHWIO (DYHKLIMOHNPOBaHWSA APYIruX

notpeébuTenen.
YkaszaHusi no Kone6aHus Hanpsa>XeHna U 4aCcToTbl MOXXHO YMEHbLLLNTL A0 A0NYCTUMBbIX NMpeaenoB
npoeKTupoBa- C NOMOLLIbIO COrflacoBaHMs MOLLHOCTU CETU C (haKTUHECKUM MOTPeOeHMEM, T. €. C
HUO noMoLLbI0O 60SbLUEro TpaHcdopmMatopa nuTaHus; Npu Heo6XOAMMOCTM BMECTE C

TLLATENbHO pacCYMUTaHHbIMU MUTAKOLLMMWN Kabenamm.

MpocapgKy HanpsXeHus rnpyv ee BO3HUKHOBEHWW NPefoTBpaTUTb HEBO3MOXHO, HO
MOXHO OrpaHuyuTb ee Bo3fencTeue. [loTpebuTtenen ¢ OYeHb BbICOKMMU TOKaMu
BKJIIOYEHUS WM MYCKOBLIMM TOKaMW MOXHO Pa3beOuHUTb (OTAENbHbIA MUTAaloLLNiA
kabenb NN OTAENbHbIA TPAHCOPMAaTOP NUTaHMS).

MNMepexoAHble NOBbILIEHHbIE HaMPSHXXEeHUs Mpu KX MOSIBIEHMN TOXEe Hesb3s
npegoTBpatnTb. VMM MOXHO  MPOTMBOMOCTaBUTL  YCTAHOBKY  3aliuTbl  OT
nepeHanps>XeHui B NUTaoLLen ceTu. 3allmTHble YCTPOMCTBA TaKOro TUna COCToAT U3
BapuCTopoB M rasopaspsgHvMKOB, WHOrga B coyeTaHuu gpyr ¢ gpyrom. OHu
yCTaHaBNMBAIOTCA Ha CTOPOHE HW3KOro HanpsiKeHus nepep  3almiaemMbiv
3M1EKTPNYECKUM KOMMOHEHTOM. CO6CTBEHHble NPEefOXPaHUTENN C CUrHasIbHbIM
KOHTaKTOM obecreyvBaloT HEMeLIeHHOe pacrno3HaBaHmne Cry4mBLIENCS HEMOMaaKu.
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FapmoHun4yeckune koneb6aHus ceTu (CEeTeBble FapMOHMKM) MOryT ObiTb MNpU KX
BO3HWKHOBEHUW OrpaHuyeHbl Ui CHUXEeHbI. [1prnbopbl C BbICOKMM UCKaXKeHNEM ToKa
CeTM BKNo4YalTca 4epe3 ceTesBble gpoccenn. OHWM "BbipaBHMBAKOT" BXOOHOW TOK,
NPUGAMXaT ero K CMHyCOMAanbHOMY U 3TUM CHUXKAKT rapMOHUYECKNe KonebaHus.
Kpome TOro, cetesble gpoccenu obnagatoT u3-3a CBOEro MOfIHOro CONpoTUBMEHMUS
pasbeuHAOLLMM BO3OENCTBMEM M YITyHLLIAIOT 3aLLnUTy NpMOOPOB OT NepeHanpsiXXeHni
orpaHuyeHnemM CKOpOCTU HapacTaHus ToKa.

Ha cerogHAWHMIA feHb OOCTYMHbI NPUOOPLI, C MOMOLLBIO KOTOPbLIX MOXHO J1erko
onpenenvTb BbIGOPOYHYIO M CyMMapPHYIO COCTaBIAOLLYIO FAPMOHNYECKNX KonebaHnn
NOJKIMIOYEHHBIX K CETU MOTpebuTenen.

Mpn nx NCNoNbL30BaHUM MOXHO MfiaHMPOBaTb HanpaBeHHbIE KOHTPMEpbI:

e BknioyeHne noTpebuTenen  4Yepes  CeTeBble  OpOcCCeNIM C  BbICOKUM
NPOTMBOAENCTBUEM raPMOHNYECKUM KonebaHuam (Uk = 4 %)

e O6opynoBaHMEe KOMMEHCUPYIOLLMX YCTPOMCTB pApoccensamu (cornacoeatb C
MpPOM3BOAMTENIEM KOMMEHCUPYIOLLIErO YCTPOCTBA)

e YcTaHOBKa CXeMbl MOrnoLaroLero KOHTYypa B HWU3KOBOJIbTHYHD CETb (kopoTkoe
3aMblkaHue A8 rapMOHUK)

3.3 [lMpoekTupoBaHue aneKTpoLukaga

BnekTpoLLKag M3 NMUCTOBOrO MeTansia — O4YeHb XOPOLLEE PELUEHWE C TOYKU 3peHUst
3MC, Tak kak nucToBasi CcTanb, B OT/MYME OT OCTasIbHbIX YMNOTPEGNsieMbIX
MaTepvanoB (BbICOKOKa4YecTBeHHas cTanb, aloMWHWIA, nnacTMacca), o6nagaet
CBOMCTBaMW MarHUTHOrO 3KPaHUPOBaHWA. JnekTpolukadbl U3 nnacTMaccel He
nooxooaT ¢ Touku 3peHust SMC, Kpome TOro, OHU MIIOXO OTBOAST BO3HUKAOLLME
BHYTPY NOTEPU MOLLHOCTU Yepes CBOIO MOBEPXHOCTb.

Ha MOHTaXHYH0 NnaHesb anekTpoLukadga cnepnyert o6paTnUTb 0CO60e BHUMaHME. OHa
CNy>XUT He TONbKO KaK KpenneHune pAOna BCTPOEHHbIX KOMMOHEHTOB, HO U Kak
3a3emiieHne C JoCTaTto4HbIM NOBEPXHOCTHbIM KOHTAKTOM OJ1A4 BCTPOEHHbIX yCTpOlZCTB
C MeTajiim4eCKnmMun Koprnycamu. ﬂyLILLIe BCero gnig aToro nogxogAat OUMHKOBaHHbIE
CcTalibHble MINTbI.

He nogxopgaT:

e JlakMpoBaHHble MOHTaXHble MNaHenu: nak Ha MecTax YCTaHOBKM cregyet
TWaTtenbHO yOanuTb, Mnocne 4ero 6onblle He 6yaetr obecnevmBaThes
aHTUKOPPO3NOHHAs 3aLunTa.

e MoOHTaXHble MaHenn U3 YUCTOro asitoMUHMUA: YUCTbIN arntoMUHUIA MOKPbIBAETCSH
OKCUAHOW MMIEHKON C OYEHb BbICOKMM COMPOTUBIIEHNEM.

e MoOHTaXHble NaHeNn N3 aHoANPOBaHHOIO aftOMUHUA: HAHECEHHBIN Cnon obnagaet
OYeHb BbICOKMM COMPOTUBIIEHMEM U NJIOXO yOanseTcs.

MoHTaxxHaa naHenb [OMKHa WMETb [AO0CTaTOYHbIA MOBEPXHOCTHbIA KOHTaKT C
anekTpowwkagom. A OH, B CBOK O4Yepefb, — XOPOLUMA MPOBOISALLMN KOHTaKT C
MaLLWHOMN.

LLvHa 3awmTHOrO 3a3eMseHus B 3MeKTpoLlKady SABNAETCA LEHTPanbHOM TOYKOWM
MOOKIIOYEHNA  3a3eMNIAIOLLMX  MPOBOAOB  KaXAOro OTAENbHOMO  YCTPOKMCTBA
(3a3emnieHMe npu Cxeme coeavHeHua 3Be3fon). [logknio4veHne  3alUTHOro
3a3eMJIEHNST He 3aMEHSIET HU3KOYACTOTHOrO 3a3eMSIEHUsI U 3KPaHMpPOBaHMUS, OHO
npeanncaHo n3 coobpaKeHnin TEXHNKM 6e30MacHOCT ONs 3alnTHOrO 3a3eMieHUs.
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PacnonoxeHune
YCTPOUCTB B
anieKTpoLuKkagpy

lpynna | (o4eHb
YYBCTBUTESIbHBIE)

lpynna Il
(4yBCTBUTE/IBHbIE)

lpynna Il
(MCTOYHUKM
rnomex)

lpynna IV
(MoLLHbIE
UCTOYHUKM ITOMEX)

OnemeHTbl OMC (ceTeBown unbTp / BbixogHoW chunbTp / hunetp SMC gna exoga
M BbIxOOA) [AOMKHbl OblTb PACMOSIOXKEHbl HACKOMbKO BO3MOXHO O6fM3KO K
COOTBETCTBYIOLLIEMY YCTPOWCTBY, 4TOObI nposoda mexay anemeHtamn OMC u
YCTPONCTBOM 6bIniN KOPOTKMMM (Makc. pacctosHue: 50 cm). CnegyeTt y4uTbiBaTh
Heo6Xx0aMMOoe NPOCTPaAHCTBO OJ15 BEHTUNALUN.

YcTpoincTBa C WHTEHCUBHbIM OOBMEHOM CUrHanoB pacnonaratb psigomM apyr ¢
Opyrom, 4tob6bl m3beratb [ONIMHHBIX CUrHanNbHbIX Kabenen. Yem kopoye
coefMHeEHNe, TEM MEHbLLIE UCKaXKEHMNE CUrHana.

Pene cBasun cnepyet yctaHaBnMBaTb B651M3n curHanbHoro Bxoga. OH obnagaet
BbICOKMM MOJSIHbIM COMPOTUBNEHNEM, CRnefoBaTeNnbHO, 6onee HyBCTBUTEJIEH K
NnoMexam, YeM CUrHasbHbIN BbIXOL,.

PaspeneHve NpoBOAOB C BbICOKUM MOTEHLMANOM NOMEX OT CUrHasbHbIX MPOBOAOB
Manoro Harnps>XeHust npoknafbiBaHWEM B OTAENbHbIX KabenbHbIX KaHanax.
B 60nbLUMHCTBE cnyyaeB goctaTo4HO pacctosHus B 20 cMm. [poBoda ¢ BbICOKUM
noTeHUmMasniom noMex — 3To, HanpuMmep, He3KpaHNpPOBaHHbIE NPOBOAA Ha BbIXOLE
npeobpasoBatens M Ha BbIXO4e TOPMO3HOINO Kw4da ynpasnsowme JIMHUK
KOHTaKTOpa, NpoBofda OT 9MEeKTPOMArHUTHbIX KfanaHOB WU 3fEeKTPOMarHUTHbIX
TOPMO30B.

OKpaHupoBaHHble npoBoda MNPOBECTM He 4Yepe3 KINeMMbl 3nekTpolukada,
a HenocpeacTBEHHO Ha YCTPOMCTBO. JKPaHWPYIOLLYIO OMMEeTKy 3TUX MpPOBOAOB
cnefgyeTt 3as3eMnuTb MPAMO Ha KOPMyc YCTPOMCTBA WNW Nof YyCTPOMCTBOM Ha
MOHT@XHOW nnarte arnekTpollkaga C MOMOLLLI0O MeTanIMyeckon KabenbHOW
CKOOKW. YANMHEHWe 3KpaHa C NMOMOLLIbIO NpunansaHusa NpoBoLoB HEOOMYCTUMO.

[ononHuutensHoe ykasaHue (He kacaetcs OMC): He cnepyeT pacnonaratb
TENNoYYBCTBUTENbHbIE YCTPOWCTBA B BEPXHE YacTu anekTpolukada. B anektpo-
Lwkadyy BbicoTor 200 cM, NPV HE6NAronpPUSATHLIX YCNOBUSIX BEHTUNALMK, Nepenag
Temnepartyp Mo BbICOTE MOXET cocTasnsATh > 30 K.

Llenecoo6paaHo pasgeneHne KOMMOHEHTOB Mo Buay o6pabaTbiBaeMblX CUrHasoB.
3necb NpvBefeHo pasfeneHve Ha 4 rpynnbi:

AHanoroBble gaT4vku (C paspelleHvem B MB-gnanasoHe)
N3mepuTtenbHble NMMHUK (30HAbI, N3MEPUTENbHbIE MPUOOPbLI U T. M.)
EMKOCTHbIE faTHMKKN NPUCYTCTBUSA

HW3KOBOMbTHbIE NIMHUK (CETEBbIE LUWHBLI U T. M.)

HW3KoBONbTHbIE Lienu ynpasneHns (4BOMYHbIE BXOAbI U BbIXOAb! U T. M.)
HunakosonbTHOE NuTaHue (10 B,24Bwn . n.)

JInHUM  ynpaBnaloWMX CUrHaNoB Ans  WMHOYKTVBHOW Harpysku (Topmosa,
KOHTaKTOpbI, pene u T. n.)

3aluyLLeHHble OT MOMeX CuoBble Kabenu (Hanpumep punbTPOBaHHbIE BbIXOAHbIE
NWHWK NpeobpasoBarens)

CeteBble kabenu (He NoJKIOYEHHbIE)
MoasoasLLme NMHUK K CBapOYHbIM annapaTam
Cunosble uenu

MopknioveHHble cunoBble Kabenu (npeobpasoBaTenb, 3NEKTPOHHBLIA perynatop
YacTOThbl BpaLLEHNs U T. n.)
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MpoekTuposaHue ¢ yyetom AMC

YcTporcTBa pasnuyHbIX rpynn OOSMKHbl YCTaHaBNMBATLCHA B Pa3/fIMYHbIX CEKLUMSIX
anektpowkada. Ycrtponctea | v Il rpynn n yctpoictea Il v IV rpynn cnegyet
pasmMeLlartb B OTAesbHbIX anekTpoLukadax. Ecnm 310 HeBO3MOXHO, TO CEKLMN HYXKHO
pas3fennTb C MOMOLLIbIO 3a3eMITEHHOM MO KOHTYPY MeTalINn4ecKon neperopoaKu.

[F]

00778BXX
Puc. 39. lNpumep npoknagky npoBo[oB B 3/1eKTpoLuKagy
1, 11, 11, IV = npoBoga rpynn -1V [D] = KoHTaKTOpbl U NpegoxpaHuTenu
[A] = ycTporicTBO 06paboTKM pe3ynsTaTtoB [E] = rnaBHbIV BbIKNOYaTeb
[B] = npvBoaHas anekTpoHuKa [F] = meTannuyeckas neperopoaka
[C] = 6nok ynpaBnexus [G] = paTumk ¢ nepBuYHOM 06pabOTKON curHana

[M] = anekTpoasuratenu
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3.4 [Nlop6op KOMMNOHEHTOB

Kareropun
npososjos

lNepenaya
CUrHanoB

BbiGOp KOMMOHEHTOB OMPEREnseT QOCTVXMMYIO MOMEX03aLLULLIEHHOCTb YCTAHOBKW.
CyLLeCTBEHHbIM KpPUTEPMEM NPU BbIGOPE FIBMSIETCH MECTO pasMeLLeHUsl YCTaHOBKM.
KOMMOHEHTbI  [OMKHbI  COOTBETCTBOBATb  OEWCTBUTENbHBIM  MUHUMASIbHBIM
Tpe6oBaHWSIM UM COOTBETCTBYIOLLIEMY CTAHAAPTY NPOAYKLMN.

Mpn ycTaHOBKE KOMMOHEHTOB crnefjyeT cobniojartb yKasaHus Mo MOHTaXy
oTHocutenbHo OMC, nonyyeHHble oT npoudsogntens. OHU, B OCHOBHOM, KacarTcs
BMaa npoBOJOB, KOTOpbIN cnepyet NPUMEHATb (3KpaHupoBaHHbIN/
HE3KpaHMPOBaHHbIN, CKPYYEHHbIW NOMAapHO 1 T. M.), 3a3eMIEHUS YCTPONCTBA, a Takxe
BO3MOXXHO HEOOXOAMMbBIX (PUNBTPOB.

Mpy NpoeKkTnpoBaHUM Takxxe HeEO6XO0aNMO y4uTbiBaTb crefyrouime KOMMNOHEeHTbI:

e OcBeLleHVe (TIOMUHECLEHTHbIE NaMnbl, HanNpMMep, UMEIOT BbICOKWIA MOTEeHUMan
NMoMex)

e KoOHTaKTopbl 1 pene B6anaun ot ycTponcTs | 1 Il rpynnbl 4OMKHbI 6bITb 3aLULLEHbI
OT Nnomex

e [Jletanun, KoTopble cnyxat aona ypaBHUBaHUA nNoTeHUManoB, OOJDKHbI ObITb
CoeanHeHbl B COOTBETCTBUMN C BbICOKOHACTOTHLIMU TPEOOBaAHUAMM

e bBnokun nutaHusa (Hanpmmep, He3allulleHHble OT nomMex WMMNyJibCHble 6510KM
NUTaHMS, UMEIOT OYEHb BbICOKUI NOTEHLMan nomex)

BbibpaHHble npoBoAa  OOMKHblI  YOOBMETBOPATb  OCHOBHbIM  TpeboBaHMAM,
06YCMOBMEHHbIM YCIOBUSAMM 3KCMnyatauum (ceveHue, afiekTpuydeckas MnpoYHOCTb,
YCNOBMA OKpyXatoLen cpefbl 1 T. n.). icnonHeHne (C sKpaHUpoBaHWEM umnn 6e3,
CKpYy4MBaHWE) OO/MKHO COOTBETCTBOBATL Tabnmue, NpuBedeHHoN B . 4.2.1.

Ecnn akpaHupoBaHHble MpoBOAa MNPOKNaObIBalOTCA Ha OO0MbLUME PACCTOSAHUSA, TO
3KpaHupyloLlee OeNcTBUE MOXET ObITb YCUNEHO nyTeM 3a3emMseHus ¢ 605bLUuM
NMOBEPXHOCTHbIM KOHTAKTOM 3KpaHa KabenbHbIMW CKOGaMu 4epe3 0OblYHbIe
NpoMexyTku. [leficTBME 3KpaHa yMeHbLUaeTCsi NponopunoHanbHo gnvHe. Cnepnyet
nsberatb o6LLEro Kabensa Ona NpoBOOOB PasfMYHbLIX rPynn, Tak Kak MU3-3a Masnoro
paccTosHUsA Mexay npoBogamMm Ux B3aMMHOE BO3AENCTBUE CIIULLIKOM BESIUKO.

CnepyoLmM BaXKHbIM MYHKTOM MPW MPOEKTUPOBaHMM YCTaHOBKN ABMAETCA Nepegaya
curHanoB. OTO OTHOCUTCS KakK K CWUIIOBbIM, TaKk U K U3MEPUTENbHbIM MPOBOAAM.
B Tabnuue B rn. 4.4 npuBeneH 0630p 06LLENPUHATLIX CNOCOBOB Nepenaym.

Manble u3mepuTesibHble CUrHasbl OOMKHbI YCUNMBATLCA W NEepBUYHO obpabatbl-
BaTbCs HENOCPEeOCTBEHHO Ha AaTymnke U TONbKO NOTOM fMepefaBaTbca Ha 06paboTKy.
Cnabble aHanoroBble CUrHanbl He OOMKHbI NepegaBaTbCA Ha 60MbLUME PACCTOAHMS.
3alumTa Takmx CMrHasnioB OT BO3AENCTBUA NOMeX TpebyeT 60nbLUnX 3aTpar.

HecrmmeTpuyHas nepegada  CurHasos c HEeHyseBbIM noTeHuunanom
(hanpumep, RS-232) rogntcsa B NPOMbILLMIEHHbIX YCOBUAX TOMBKO A1 ANArHOCTUKM U
TEXHUYECKOrO OOCIYXMBaHWUS, a TakXe [And CBA3W Ha MalleHbKUX pPacCTOAHUSX.
Ee Henb3a ncnonb3osartb AN yrnpasneHns Ha 605bLINX PACCTOAHUSAX.
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH 4

4  Mepbl N0 06ecne4YeHunto ANeKTPOMarHUTHOM COBMECTUMOCTH

4.1 3azemneHue

3asemMrieHne urpaet OCOBGEHHO BaXkKHylO ponb Ans 6ecnepeborHoro yHKUMOHU-
poBaHus ycTaHOBKU. O4eHb BaXXHO, Y4TOObl KOMMOHEHTbI YCTAaHOBKWU, KakK B HWU3KO-
YaCTOTHOM, TakK 1 B BbICOKOYACTOTHOM fMana3oHe, UMeNn OOHO U TOXE 3a3eMJSIEHME.
MoaToMy elle nMpuM  MPOEKTUPOBAHUM  YCTAHOBKW  CreQyeT  y4uTbiBaTb
BbICOKOYACTOTHOE 3a3emiieHne. Bce KOMMOHEHTbl YCTAHOBKM OOSMKHbI  ObITh
3a3eMJIeHbI C HU3KUM 3NIEKTPUYECKMM COMPOTUBIEHMEM (KaK onst HU3KKUX YacToT (HY),
TaK 1 gns BblCOKMX YacToT (BY)). NMosToMy B yCcTaHOBKE [OKHA CyLLEeCTBOBaThL CETb
3as3eMrieHns, Kotopas npegocrtasnana 6bl M AN BbICOKUMX HACTOT €4MHbIN 06LLMIA
BbiBOA. Ha Puc. 40 nokasaH npumep Takomn ceTn 3a3eMrieHus.

-

-

00711BXX
Puc. 40. CeTb 3a3eMneHns yCTaHOBKM B 34aHUN
1 Cwunosas 4acTb anekTpoLukada 4 CaapHas xenesHas apmarypa
2 OneKTpoLukad HU3KMX HaNPsSXXEHUIA 5 KabenbHbIN KaHan HU3KUX Hanps>KeHum

3 KabenbHbll KaHan CUIOBbIX KOMMOHEHTOB 6 CoeavHeHue ¢ 3emnen
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

Ona 6onblIMHCTBA BMOOB MOMEX 3aLUMTHbLIA NpoBOA 06nafaeT O4vYeHb BbICOKUM
BbICOKOYACTOTHbLIM MOJTHbIM COMPOTUBIEHNEM. 3a3eMnstoLLme Npoeoaa 3PAEKTUBHDI
TONbKO TOrga, Korga oHM o6beauHeHbl B CETb.

Ha Puc. 41 nokasaHo NofiHoe COnpoTMBIIeHWME MeQHOro NPoBOAa B 3aBUCUMMOCTU OT
yacToTbl. lpy BLICOKMX 4acToTax NPOBOA, HE3aBMCUMO OT ceueHus, obnagaet
BbICOKUM MOMHbLIM conpoTuBneHnem. CnepoBaTenbHO, OH He MoAXoauT W ans
BbICOKOYACTOTHOI0 3a3eMJeHUNs 3KpaHa.

z
100 Q A
100
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100 mQ —|
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1TmQ —]
35 mm? [AWG 2]
100 uQ
g T | | | | | Tt
1Hz 10Hz 50 Hz100 Hz 1kHz 10kHz 100kHz 1MHz 10MHz 100 MHz
00281AXX
Puc. 41. [losnHoe coripotusrieHne Z MeAHOro npoBogHnKa ﬂﬂMHOﬁ B 1 M B 3aBUCUMOCTU OT

yacrtotbl f

Cnegnyet yb6eamTtbesl, 4TO NOBCIOAY B ycTaHoBKe Kak ans HY, tak n gnsa BY nveetcsa
ofvHakoBoe 3azemnieHne. O4YeHb BaXXHO, YTOObl KOMMOHEHTbI 6bIM NOOKIHOYEHbI K
3TOW CETU C HU3KUM 3MIEKTPUHECKUM COMPOTUBNEHUEM.
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH
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Puc. 42. CoeauHeHus ¢ 3emieni: A — niucToBovi metasnn/ B — nutyeHgpar

Puc. 42 nokasblBaeT COeaMHEHWs C 3eMrler, KOTopble U AN BbICOKMX 4acToT
o6ecneymBaloT COeAMHEHUE C HU3KUM SNTEKTPUYECKUM CONPOTUBIIEHMNEM.

EcTb pasnuyHble BO3MOXHOCTN 06eCcneynTb HU3KOOMHOE 3a3eMIieHune:

coeuHeHMe C LUMPOKMM MOBEPXHOCTHbIM KOHTaKTOM (1:3 < X:Y < 3:1, cmoTpu Puc. 42),

KOTOpOE€ C [OBYX KOHUOB WUMeeT OOCTaTOYHbIN MOBEPXHOCTHLIN KOHTAKT C O6LUMM
BblIBOOOM

coefiMHeHve 13 60rbLLIOrro KoNnMyecTsa oTAesbHbIX, N30NIMPOBAaHHbLIX APYr OT Apyra
NpPOBOAOB (3a3emMnstoLLas nuTua)

3KpaHMPOBaHHbIA MNPOBOA: 3KpaH aBnsfetca aAna HY o4YeHb HU3KOOMHbLIM
coeguHeHnem

Bce aTn BapuaHTbl MMeEOT Manywo MHOYKTUBHOCTb W, crieaoBaTtesibHO, obnapgatot
MaJibiM BbICOKOYAaCTOTHbIM COMPOTUBNEHNEM.
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Mepbi no ob6ecne4yeHutro SHeKTpOMaFHMTHOﬁ COBMECTUMOCTHU

BaxxHoe BnusiHne Ha JO6POTHOCTb COEAUHEHUS C 3EMIIEN MMEET Ka4eCTBO KOHTaKTOB.
ObhekT nydwMx 3az3eMNfalLLMX MPOBOAOB MOXET ObiTb CBEOEH Ha HeT npu
HeHagnexalliem Wunu HepauuoHanbHOM MoAcoeouHeHUn KoHTakToB. Ha Puc. 43
nokasaHo, Ha YTo crefyeT 06paTUTb BHUMaAHWE Npy NOACOEeOUHEHNN KOHTaKTOB.

00729AXX
Puc. 43. NogcoeanHeHNe KOHTaAKTOB 3a3eM/IAIOLLYMX MPOBOLOB
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH 4

Ha Pwuc. 44 nokazaHo, Ha 4TO cnegyeTr o6paTuTb BHUMaHWE MpU COeOUHEHUU
KaberbHbIX KaHanoB:

00730AXX
Puc. 44. CoepuHeHne kabesibHbIX KaHasloB
4.2 Ka6enbHoe coegnHeHne
Tpynnbi KabenbHoe coeguiHeHMe umeeT 60nblUoe 3HayveHMe pnsa obecnedveHns OMC
npoBojJoB n yCTaHOBKM. [N nocnemylowero paccMOTPEHUs NMpoBOfa MOAESIEHbl Ha YeTbipe
BbI6Op npoBoAa pasnuyHble rpynnbi:
Tabn. 7. PaszneneHve npoBoAoB o rpynnam
Fpynna npoeogoB  UctouyHuk YyectBuTenbHocTb [Mpumep
nomex
| (o4eHb - ++ HW3KOBONLTHbIE NIMHUM aHANOroBbIX
YYBCTBUTESbHbIE) curHanos
NamepuTenbHble NMHUK (30HAbI, MPUEMHUKN
MT. 4a.)
Il (4yBCTBUTENBHBIE) 0 + HW3KOBOMNBTHbIE NMHUM LMAPOBBIX CUTHAIOB
(Hanpumep LUMHHbIN Kabenb)
JIMHWUN ¢ KOMMYTUPYEMbIMU HU3KOBOSLT-
HbIMW CUrHanamm (ABOMYHbIe
nepeknioyatenn 24 Bu . g.)
HuakoBonsTHOe nuTaHne (10 B, 24 Bu T. O.)
Il (McToYHUKNM + 0 JIMHun cucTemsl ynpaenexHus ans
romex) WNHAYKTUBHBIX HArpy3oK (3aluLeHsbl oT
nomex)
3aluyLLeHHble OT MOMEX CUIIOBbIE NNHUA
(KOHTaKTOpbI, TOPMO3a U T. A.)
CerteBble kabenu (He NOAKIOHYEHHbIE)
IV (MoLHbIE ++ — MogBsoasLLme NMHMM CBapO4HbIX annapaTos
WCTOYHUKW MOMEX) Cunosble uenu
OneKTPOHHbIV PerynaTop 4acToTbl
BpaLleHus

BbixogHble nMHUKM NpeobpasoBaTenen

COOTBETCTBYET --------------- He COOTBETCTBYET

++ + 0 - -—

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE 57




Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

Ons npvBedeHHbIX B Tabfuvue rpynn npoBOAOB PEKOMEHOYIOTCS criedyolime Turbl

NnpoBOOB:
Tabn. 8. Pacnpenenenve TMrNos rnpoBoLoB o rpynnam
Fpynna Xapakte- OtpenbHas Ckpy4yeHHass Ckpy4deHHass OKpaHupo- JKpaHupo-
NpPoBOAOB pucTuka Xuna napa xun napa xwun, BaHue BaHue
apMupoBaH- | (onneTka) (onnetka
Has W NNEeHKa)
OuyeHb - 0 + ++ ++
YyBCTBMU-
TerbHble
I YyBCTBU- 0 + + +41 +41
TeJibHble
1] NcTo4HMK 0 + + +49 +41
nomex
\Y) MoLLHbIN -— - 0 + ++
NCTOYHMK
nomex

1) noporue, 06bI4HO He TpebytoTcs

XopoLuo nnoxo

++ + 0 - -—

MpurogHOCTbL TMMOB NPOBOAOB C TOYKN 3peHns IMC:
Tabn. 9. lNpurogHocTs THNOB NPOBOLOB C TOYKM 3peHuss OMC

Mpoeop 0-50 BY<5 BY>5 TIopmaeneHue [IlogaBneHue [Mopgxopgut O6nacTb
Iy MIy MIy, CUHcpa3HoMN npoTUBO- ans npUMeHeHus
cocTaBnsi- chpasHom
owen cocTaBnsoLen
OtoenbHas 0 ) —— —— —— Tonbko Ao 60 Ny
xXuna
Mapannens 0 - - TOnbko o 60 Ny
Has napa
Xun
CKpy4eH- + + 0o 0 —— + cnabbii  MPOMBbILLINEH-
Has napa 100 kl'y, WUCTOYHUK Hble YCrOoBUSA
Xun noMex  C manbim
KONM4ECTBOM
nomex
CKpy4eH- + + 0 + ++ cnabbii  MPOMBbILLINEH-
Has napa WUCTOYHMK Hble YCNOBUS
Xun, apMu- noMex ¢ manbim
poBaHHas KONM4ECTBOM
Nomex, curHasbl
no 10 My,
OKpaHu- - 0 + cnabblii  NPOMbILLIIEH-
pytoias WUCTOYHMK Hble YCNoBUsI
nreHka nomex ¢ 60MbLLNM
KOJIM4ECTBOM
NomeXx, CUrHasbl
0o 10 Mly
OKpaHu- ++ ++ + NPOMbILL-  MPOMbILLIEH-
pytoLas NEHHbIA  Hble YCIOoBUS,
onneTtka WUCTOYHUK U3MeEpeHMe,
noMex | ynpaBsnieHue,
perynupoBska
OKpaHu- ++ ++ ++ MOLLIHbIA | YyBCTBUTESb-
poBaHue WCTOYHMK Hble NpoBoAa
(onnetka nomex  npu 6oMbLIOM
W MneHka) KOnu4yecTBe
nomex

1) ecniu nogesopsuine 1 BbiBoadLME NIMHUM NPOJIOXXEHbI BMECTEe Ha MaJiIOM pacCToAHUNU

XopoLuo nsaoxo

+i+ + 0 — ——
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

BnvsiHne nomex Ha nMpoBoda PasnYHbIX FPYMN MOXET 6biTb CUITBHO CHUXEHO Mpu
XOPOLLUO CMylaHNpoBaHHOW npoknagke. Mpu 3TOM BO MHOTMX Chy4YasxXx BO3MOXHa
3KcMnyaTaumsi C He3KpaHMPOBaHHbLIMK NMPOBOAAMM.

Mpn cKpy4MBaHMM TakXe MOXET ObITb CUSIbBHO CHWXXEHO BO3OEWCTBME TMOMEX.
CkpyumBaHue ctaHoBUTCH TeM adhpeKkTBHee, YeM 60sblle BUTKOB NMPUXOAMTCA Ha
eQuHULy ANvHbI NpoBoAa.

Mpn manom BO3OENCTBUN NOMEX PacCcTosHME MexXxnay nposogamMmn OOJIHKHO ObITb TEM
60onbLLUe, 4em OonblLue nposoaa nayT napannenbHo.

00750AXX
Puc. 45. PacctosiHne mexay nposogamu pasnnyrbix rpynn (3gece Il v 1V)

OueHb ahpchekTnBHO NpoknagbiBaTh nposofga rpynn | v Il v rpynn lll n IV Ha Kak MOXHO
60bLIEM PacCTOSHUM Apyr OT Apyra. Bo MHOrMX cny4asx fOCTaToO4HO pacCTOAHUS B
10 cm mexpy nposogamu rpynn | u I, B 20 cm mexay nposogamu rpynn Il v Il n Takxe
B 20 cm mexay nposogamu rpynn Il v IV. MNpn 6onblien gnuHe nNpoBOdoB W/wnn
0C0o6bIX 06CTOATENBLCTBAX MOXET MOHAA06MTLCA 60SbLLEE PACCTOSHNE.

00751CXX
Puc. 46. Pasanu4Hble peLuenus ripy npoknagke rpynn I, I, Il v IV
(MP = meTtannnyeckas neperopogka)
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4 Mepbi no ob6ecne4yeHutro SﬂeKTpOMaFHMTHOﬁ COBMECTUMOCTHU

Heuncnonb3yemMble npoBoaa O0SKHbI ObITh 3a3eMIIEHbI C 060MX KOHLOB. Ha npoBogax
rpynnel | B pe3ynbtarte CoeAnHEHUs ¢ 3eMnen, Npu onpegesnieHHbIX 06CTOATENLCTBAX,
nomexm OT poHa nepemeHHoro Toka (HY < 50 lu) moOryT BO3AENCTBOBaTb Ha
NONE3HbIA CUrHan.

00752AXX
Puc. 47. 3azemneHne HeNCrob3yemMoro rnpoBOAHUKA
Bcerga nepneHankynsipHo ckpewmsaTb nposoga rpynn v Il v rpynn Il n 1V.
Il |
8 g ?III
0
/ e\
90°
00753AXX

Puc. 48. CkpeLymBaHne rpoBo[oB pas/inmyHbIX rpyrnn

Mexay [OBYMS KOMMOHEHTaMW YCTAHOBKM [OOMKHA HAXoOMTbCA  CMoLLHas
MOBEPXHOCTb O6LLEero BbiBOJA 3a3eMSIeHHOro koprnyca. Bce npoBopga crnegyet
NpoKnaaeiBaTh BAOSb NMOBEPXHOCTY 06LLEro BbiBoAa 3a3eMNeHHOro Kopryca.

x x

A /A X

e S C

Puc. 49. lNpoknagka npoBofoB BAO/Ib MOBEPXHOCTU OBLLEro BbIBOAA 3eMTn

00706AXX

A/ A1/ A2/ A3 =Tnowaan 3a3eMnsioLLnX KOHTYPOB

60 lNpakTuka rnPMBOAHOM TEXHUKN — DEKTPOMAarHUTHAS COBMeCTUMOCTL (OMC) B npuBogHOM TexHuke




Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH 4

Bbixogsiue v Bxogsilme nposoaa NpoknaabiBatoTca BMECTe No BCer anuHe. Kaxabin
NpoBOA MUTAlOLLEro HarnpsXXeHuss MNPOoKMafblBaeTCA BMeCTe C 3a3eMsioLmM
NPOBOAOM.

40 |

24V 24V a

[
sy Q sy ]
- [ ]

Puc. 50. CoBMecTHas NpoKnagKka BbIXOAALLMX U BXOLALUMX POBOJOB

00710AXX

OKpaHupoBaHue Bospenctene nomexu Ha nNpoBOS MOXET ObITb CUBHO CHUXEHO MpuU NPUMEHEHUN
3KpaHMPOBaHHbIX MPOBOAOB. BaXHbIM Ana 3aTyxaHWs NOMEX B 3KpaHe SBfseTcs
nogknoyeHne akpaHa. Ha Puc. 51 nokasaHo BAusiHWE ANVHbI NOOKIOYEHUS 3KpaHa
Ha NOJSIHOE CONPOTUBIEHME JKPaHa.

1Q

100 mQ

10 mQ /

1 mQ

1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 100 MHz f

00754AXX
Puc. 51. MNonHoe conpoTusieHne skpaHa Zg B 3aBUCUMOCTU OT [J/INHbI NOJKIIFOHEHUS U 4acToTsl f

1 [OnuHa nogkniodeHus akpaHa 1000 Mm 4 BKpaH, 3a3eMIIEHHbIV NO OnvHa noaknioYeHns
2 [OnuHa nogknioyeHus akpaHa 50 mm KOHTYPY (KOHLIEHTpUYeckass 3KpaHa = fnvHa
3 [OnuHa noAkno4eHus aKkpaHa 4 Mm pe3bboBas Npobka) nposoaa, NOAKIo4EeH-

HOrO K CKpy4€HHOM
OKOHLIOBKE 3KpaHa
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

3aryxaHue
MOMEX B 9KpaHe

Mexay 3aTyxaHMeM MoMeX W MOoJfiHbIM COMPOTUBEHUMEM SKpaHa CyllecTByeT
cneaytoLlaa 3aBUCUMOCTb:

z 7
D=2=0
Zs
D = 3aTyxaHve noMex; COOTBETCTBYET KOI(PPULIMEHTY, HA KOTOPLIN ocnabnseTcs nomexa
MO CPaBHEHMIO C HE3KPaHMPOBaHHbLIM MPOBOAOM
Z, = nonHoe BY-conpoTusneHne BHYTPEHHero nposoga
Zg = nonHoe BY-conpoTuBneHve skpaHa

Ha ocHoBaHumn Tpex npuMepoB pacHeTa MOXHO yBUOETb, HACKOJIbKO 3aTyXaHne nomMex
B 3KpaHe OOHOro un Toro xe Kabens 3aBUCUT OT MOAKNOYEHUs JKpaHa. Pacu4eThbl
cnpaBenyiMBbl TOJIbKO OJ14 paccMaTpmuBaemMoro npoeoaa 1 He MoryTt ObITb 060OLLIEHBI.

Mpumep pacuyeta 3aTyxaHus NOMEX B 3KpaHe

Mpumep 1: 3aTyxaHue NOMEX B 3KpaHe C 3a3eMJIEHHbIM MO KOHTYPY MOAKIOYEHNEM
npu 1 My

Mpepnonoxexwe: Z, = 3 Q (NonHoe conpoTMBAEHWE BHYTPEHHEro nposoga npwu
1 Mly)
Zg = 3 MQ (nonHoe conpoTueneHne skpaHa npu 1 My ¢ Puc. 51)
z Cwurnanel nomexu 3aTyxatoT npm 1 My B 1000 pas.
D= Z—’ =1000
s

Mpumep 2: 3aTyxaHWe NOMeX B 3KpaHe ¢ ANnHOM nogktodeHms 50 mm npy 1 My

Mpepnonoxexwe: Z, = 3 Q) (nonHoe conpoTuBIIeHNe BHYTPEHHEro nposoga npu
1 M)
Zg =0,3 Q (nonHoe conpoTusneHne akpaHa npu 1 My ¢ Puc. 51)
z CuvrHanel nomexu 3atyxatot npy 1 My B 10 pas.
D==L=10
Zs

Mpumep 3: 3aTyxaHWe NoMex B aKpaHe ¢ AnunHoun nogkntodeHms 1000 mm npu 1 MMy

Mpepnonoxexwe: Z, = 3 Q) (NnonHoe conpoTuBIIeHNe BHYTPEHHEro nposoga npu
1 M)
Zg =3 Q (nonHoe conpoTueneHue skpaHa npy 1 My ¢ Puc. 51)
Z KoahumumeHT 3atyxaHuns curHanos nomexu rnpu 1 My
D= Z_I =1 cocTaBnisieT 1, T. €. MOMEXM COBCEM He 3aTyXaloT.
s

Kak nokasbiBatoT npumepbl 1 — 3, npy NjoxoM MOAKMOHEHUN OENCTBUE SKpaHa
3HAUUTESIbHO YMEHbLLAETCS UM MOJIHOCTHLIO CBOAWTCS Ha HET.

Ha npakTtuke ¢ nomoLibio CTaHAAPTHbIX 3KPaHMPOBaAHHbLIX MPOBOAJOB MOXXHO
BOCTNYb 3HaYUTeNbHOro koadcuumeHTa saryxaHma nomex — go 1000.
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

Ons nogknoYeHns sKpaHa BaXeH MOBEPXHOCTHbl KOHTAKT MO BCEMY NEPUMETPY
9KpaHa. OKpaH crnegyeT npoknagbiBaTb MO KOPMycy WM MO  3a3eMJIEHHOM

NnoBepxHOCTU (4mcTbii MeTann). Ha Puc. 52 nokasaHo, kak 3TO MOXEeT ObITb
BbIMOJSTHEHO.

00755AXX
Puc. 52. [Mpumeps! NoAKITIOYEHNS SKpaHa MeTaslIn4ecKo 3aXXNMMHOUN CKOOOW

n metasisin4eCKum pe3b608bIM oTBepcTnem

B cnyyae nnactmaccoBoro kKopryca aKpaH yCTaHaBIMBaeTCs Kak MOXHO 65Mxe K
Koprnycy. NoToOM OH NPOBOAMTCA A0 KNEMMbI B KOPMYCe UMW Ha HeM.

00816BXX
Puc. 53. lNogknovyeHne skpaHa B criyqae rnaactMaccoBoro Kopriyca
PH = N1acTMaccoBbIN KOPMyC
S = 3a3eMJIEHHbIN MO KOHTYPY 3KpaH
Swin = KpaTyaviluee paccTosiHne MeXAy YCTaHOBMNEHHbLIM 9KPaHOM M KOPIyCoM

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

Oé6wume npaBuna
npoknagkuv
Kabens

Ha Puc. 54 nokasaHo, Kak npoknagka B KabenbHoM kaHane (K) unu Ha yrnosom
npodomne (E) MOXeT MCnonb3oBaTbCA A1 YMEHbLUEHUs nanydeHuns (S = adpdekT
3KpaHa).

00756AXX
Puc. 54. YmeHbLLeHWe n3y4YeHus

[encTteue sKpaHa ynydLuaeTcs npyu 3aKpbITOM KabenbHOM KaHane.

e Y6enutech, 4TO MO BCEW YCTAHOBKE MPOJIOXKEHO ogHO 1 To Xxe (HY- / BY-cornaco-
BaHHoe) 3a3emseHue (Puc. 40).

* Hukorpga He npoknagsiBarite nposoga rpynn | u |l B ogHoM KabenbHOM KaHarne unu
B OQIHOM XryTe ¢ nposogamu rpynn il n V.

e [lonpobyinTe yMEHbLUNTb ANIMHY NapannesibHoOro NpoxoXxaeHns nposogos rpynn | un
Il ¢ nposogamu rpynn lll u IV go a6contoTHOoro MuHumyma. lNMpoknageiBanTte aTu
NnpoBoAa Ha MakCMMasbHOM PacCTOSHUW Opyr OT apyra.

* CoxpaHsiTe nHTepBan Mexay rpynnamu nposogos (Puc. 45).
*  MuHUMKM3KMpyWTe NnoLwafb NOBEPXHOCTU 3a3emMneruns (Puc. 49).

¢ [lpoknagbiBanTe BbIXOAALLME NPOBOAA KaK MOXHO 6amxe K Bxogdawmm (Puc. 50).
CKpy4mBaHue BbIXOAALLMX N BXOOALLMX MPOBOAOB YMEHbLUAET HABEAEHME MOMEX.

b I'IpmmeHeHme SKpaHMpOBaHHbIX kabenen No3BosseT UCMNOb30BaTb OOHU U Te Xe
kabernbHble KaHarbl Ans npoBOAOB pPa3J/IN4HbIX rpynn.

e 3asemnsanite 3kpaH C [OBYX CTOPOH, HakNagblBamTe OKOHLOBKY 3KpaHa C
JOCTaTOYHbIM MNOBEPXHOCTHbIM KOHTAakToM. OOHOCTOpPOHHEE 3a3eMieHve He
adppekTnBHO. ECnn 3KpaH He HanoXeH, TO MOryT BO3HUKaTb BbICOKME KOHTAKTHbIE
Hanps>keHus!

e 3asemMnanTe HeMcnonb3yemble NPoBoAa BHyTpW kabensa ¢ 060mx KoHUoB (Puc. 47).

e [lpoeopga rpynn | n Il v rpynn I n IV MoryT ckpewmBaTbCs TOMLKO MOA NPAMbIM
yrnom (Puc. 48).
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

4.3 [lNlopga4ya nutaHus

Hanpsixenne
cetun

Hu3koBosbTHBIE
Hanpsi>xeHuns

Mpy NUTaHUM HECKONbKMX MPUOOPOB OT OAHOrO OO6LLEro MUCTOYHWKA Ha pasbeme
BO3HMKAIOT KoJiebaHUsl HanpsXXeHus, KOTopble MOryT NPUBECTU K BO3HUKHOBEHWIO
nomex. [loaTomy npubopbl OOMKHbI ObITb YNoOpAOO4YeHbl B COOTBETCTBUM C UX
MOLLHOCTbIO MOAKITHYEHUS MO MOAXOMALLMM BETBSAM CeTU cHabxeHus. Ecnn B ceTn
oxupgaroTtcs 6onbLuMe KonebaHus HanpsXXeHus, TO AN YyBCTBUTENbHbLIX MPUOOPOB,
Taknx Kak OfI0OK ynpasneHus, Wu3MepuTesnbHble npuéopsl W T. M., cnegyet
OpraHn3oBarb C NOMOLLIbIO pasfennTensHOro TpaHcopmaTtopa oTaeNibHoe nuTaHue.

Ha Puc. 55 nokasaH npumep Takoro nutaHusa ot cetu (1) cunoBbIX KOMMNOHEHTOB (2) U
YyBCTBUTESIbHBLIX NPM60pPOoB (3).

00757AXX
Puc. 55. lnaH aHeprocHabXXeHusi Mpu NnTaHum ot cetn

Mpn60opbI [OMKHBI ObITh MOAKMYEHbI K UCTOYHUKY CHAGXEHUS NO CXeMe COeQUHEHMUs
3Be300M. Ecnvm npuMeHsoTcs 4yBCTBUTENbHbIE MPUOOPbI MM NPUOOPbLI BbICOKON
MOLLHOCTW, TO HEO6X0AMMO pa3fenbHOe NUTaHue.

Ona HM3kux HanpsxeHun (Hanpumep 24 B_) o4eHb BaxHO, 4TOObI aHanorosble
noTpeéutTenu (HanpyMmep MU3MepuTeNbHble 30HAObl, AATYMKM MPUCYTCTBUSA U Ap.) U
undpoBble noTpebuteny (pene, KOHTaKkTopbl, TOpMO3a M Ap.) 6biNn pasgeneHsl no
pas3HbIM WCTOYHMKAM MNUTaHUA WK, MO KpawHern Mepe, Mo pasHbiM BETBAM,
NOAKIMIOYEHHBIM K UCTOYHMKY MUTaHUSA No CXeme CoefiMHeHns 3Be3ou. Beixogsaiime n
BXOAsLLMe NpoBoAa OOMMKHbI BCerga npoknagbiBarbC BMeCTe.

Ha Puc. 56 nokasaH nnaH 3HEpProcHatXXeHus npu HU3KOBOSILTHOM nuTaHum (1)
CUNOBbLIX KOMMOHEHTOB (2), cnabblX CUMOBbIX KOMMOHEHTOB (3) U HU3KOBOJMbTHbIX

KOMMOHEHTOB (4).
2 Ht 3 4

00758BXX
Puc. 56. lNnaH SHepr OCHabXXeHus1 rpn HU3KOBOJIbTHOM NMUTaHNN CO CKPYHEeHHbIMU Xuiamu

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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4.4

Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

lNepepnava curHana

Ha pa6oune xapakTepuCTUKM YCTaHOBKWU peLlaroliMM 06pa3oM BAUSET Cnocob
nepefayv curHana. YyBCTBUTENbHOCTb CUrHana K rnomexam npu OgHOM crnocobte
nepegadym TeM MeHbLUe, YeMm BbllLEe YPOBEHb curHana. B ycrnoBusx C BbICOKMM
YPOBHEM MOMEX MPUMEHSIIOTCS TONbKO auddepeHumarnbHble CUrHasbl ¢ pasfaeneHuemM
noTeHUManoB Mexay nepefaTyMkoM W npueMHMkoM. B cnepywowlen Taénuue
npueegeH 0630p 4YyBCTBUTENILHOCTU K MOMeExam pasfinyHbIX CrnocoboB nepenayu
curHana.

Tabn. 10. HyBCcTBUTENILHOCTB K IoMexaMm passinyHbIX Crioco60B rnepenayn curHana

Cnoco6 nepepauu PekomeHayeMmoe npumeHeHne

AHanNoroBbIA cUrHan Tonbko B YCNoBUAX C HU3KUM YpPOBHEM NOMeEX N NPU BbICOKOM
ypoBHe curHana n/vnu NpU HU3KUX Tpe6OBaHMHX K Ka4ecTBy
curHana. Kaxpoe Hanpsb>XeHne NoMexn UCKaxxaeT pe3ynbraTbl

n3mMepeHus.
AcuMMMeTpuYHas nepegada TonbKo B YCMNOBYUSIX C HU3KMM YPOBHEM nomex. [laxe ManeHbkas
(Hanpumep, RS-232) pa3HOCTb NMOTEHLMATIOB MeXy NPUEMHUKOM U NepesaTivkoM

MOXET NpuUBeCTU K oLmbke nepegaqn gaHHbIX. |/|CI'IOJ'Ib3yeTCF|,
npexpae Bcero, ans o6bMeHa faHHbIMK npu guarHocTtuke mnnu npu
BBOJE B 3KcnnyaTauuto.

CumMmmeTpuyHas nepepada MopxoauT Ans NPOMBILLNIEHHBIX YCNOBUIA. NoaaBnseTcs pasHoCTb

(Hanpumep, RS-485) MOTEHLMASIOB [JO HECKOMBLKMX AECATKOB BOMLT. Bbicokue
HanpsXXeHWs1 CUHa3HbIX NMOMEX MPUBOAAT K OLLUNGKe Nepepaqn
OaHHbIX UMM K HEUCTIPaBHOCTU.

[anbBaHM4Yeckasn pasBsi3ka MoaxoauT Ans NPOMbILLSIEHHbIX YCOBUA. Pa3HoCTb NnoTeHumanos
MeXAy NepenaTymMkom U NPUEMHUKOM HE CKa3bIBaeTCs Ha
nepepade curHana.

YacToTHO-MOayNMPOBaHHbI MopxoauT ANsi NPOMBILLNEHHBIX YCIIOBUIA C BLICOKUM YPOBHEM
nomex. Momexu oKasbIBatoT BAUSHWE, TONBbKO KOraa curHas
nepegaqu norHOCTbI AedhopMUpyeTCs.

OnTtuyeckas nepegada MoaxoauT Anst NPOMBILLUNEHHbIX YCIIOBUIA C BbICOKAM YPOBHEM
nomex. OneKTpoMarHUTHbIe NOMEXM He MOryT BO3LENCTBOBaTb Ha
nepepayy (TonbKo HEMOCPEACTBEHHO Ha NepefaTyuK unm
NPUEMHMUK).

L‘|yBCTBl/ITeJ'IbeIe aHaioroeble CUrHabl JOJIKHbI 06pa63TbIBaTbCﬂ npamMo Ha aaTtyuke,
M nocne ycuneHna curHana nepepasaTtbCA Aajiblie C NOMOLLbKO noaxoasdilero
crnocoba nepepayu.

MpoBoga nepefayn AaHHbIX, BbIXOOALLIME U3 3nekTpowlkada, OOSMKHbI MCMNOSb30-
BaTbCA AN CUMMETPUYHON N3ONMPOBAHHOM NepepaYu. l'|aCTOTHO-MO,EI,y1'IF|Ll,l/IOHHaﬂ n
onThydeckasa nepepgadn ABNAKTCA CUITIbHO 3allMLLIEHHBIMKX OT NOMEX BuaamMm nepena-,
O[HaKO OHU CJIMLLKOM Ooporocrosdilimne anda noBcemMeCTtHOro npumMmeHeHus.
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Mepbi no o6ecneyeHuUto 31€eKTPOMarHUTHOM COBMECTUMOCTH

4.5 KoHcTpykuymns anekTpoLukagpa

Pacnonoxexune BonbLuoe BnusHne Ha SMC anekTpoLuKada okasbiBaeT pasaeneHme KOMMNOHEHTOB Mo

KOMIMOHEHTOB cekumsam. CnepgyeT BblbMpaTb Takoe pacnosfioxeHue, 4Tobbl 6blI0 BO3MOXHO
MPOCTPAHCTBEHHO pa3fenuTb MNpoBOAa pas3nuyHbix rpynn. CnegyeTr BbIGMpaTb
KOMMOHEHTbI, OTBEYaLue TpeboBaHMAM NO NOMEXO3ALLNLLIEHHOCTY U MO U3NYYEHNIO
nomex. Ha Pwuc. 57 nokazaH npumMep KOHCTPYKLMM 3nekTpolwlkada ¢
NPOCTPaHCTBEHHbIM pa3faesieHneM.

(1] (2]

|

9|
6lo 19}

| E—— c—s )
W
-

(4] </
98.28 kg j [71

98.28 Kg 71

[4]

(10]

00765BXX
Puc. 57. SneKTpoLuKagb! ¢ MOAKITHOHEHHBIM MATAHNEM, CUITOBbLIMM KOMITOHEHTAMU U T. [.

[1] = 6nok ynpasnexus [5] = 6nok nutaHus 24 B [9] = rnaBHbIV BbIKNOYaTESb
[2] = cnnoBas anekTpoHuka [6] = ceTeBble KOHTAKTOPbI [10]= meTannuueckas
[38] =pene [7] = cdunbtp neperopoaka

[4] = 6nok 06paboTKM AaHHbIX [8] = KOHTaKTOPbl M MPeAOXpaHUTENu

lNpakTuka rnpPMBOAHOM TEXHUKN — SNEeKTPOMAarHUTHAS COBMeCTUMOCTbL (OMC) B npuBoAHOM TexHUKe
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

HevicTBue akpaHa

BaxHo:

e KopoTkue nposoga

* Paspenenue no rpynnam

* [lepnenaukynapHoe ckpewwmsanue rpynn I/l n 1V

¢ [leperopopka, 3a3eMrieHHas no KOHTypy

* OTpenbHble aneKTpoLLkadbl 415 CUTOBOW N HU3KOBOSIbTHOW 3NEKTPOHNKM
* YcTaHOBKa 3KpaHOB Ha BXOAeE W BbIxofde anekTpoLukada 1 Ha npnéopax

[na npaBMnbHOro OYHKLUMOHNPOBAHUSA YCTAHOBKN HEOGXOOUMO 06LLiee 3a3eMreHne
KOMMOHEHTOB 3fieKTpoLlukadga. YTobbl A0OUTLCA 3TOro, B KayecTBE MOHTaXXHOM
naHenu cnepyeT NCNoNb30BaTh OLMHKOBAHHYIO HENaKMpoBaHHyto nnaty. CoeauHeHne
C WMHOWM 3a3eMNIEHUS OO/MKHO MMETb HU3KYI0 MHOYKTMBHOCTb. CMEXHbIE CEKLMU
anekTpowkada ¢ npubopamu rpynn | n Il u npudopamu rpynn Hl v IV gomkHb! 6bITb
pasfeneHbl C MOMOLLLIO 3a3EMJIEHHON MO KOHTYPY METasIMHECKOW Meperopomkum.
JIlOMVHeCUEHTHbIE namnbl, Kak W3fy4aTenu BbICOKOYACTOTHLIX CUrHanoB, MOryT
BbI3bIBaTb MOMEXMU.

OnekTpowkad, kKak knetka @apagesi, MOXeT CMnoco6CTBOBaTb YMEHbLUEHWUIO
nanyyenua. EcTb creumnanbHble WCMONHEHUSA, KOTOpble O4YeHb IPPEKTUBHO
npegoTepallaloT  U3Ny4YeHWe TMOMeX C  MOMOLLBIO  MPYXWHHBIX  KOHTaKTOB,
3aMblKaloLLMXCA Ha ABepb. OTO JOPOrocTosiiee pelleHne Heob6XoOaMMO TONbKO B
pemKnx crny4dasix. OnekTpoLlkad coxpaHseT CBOW 3KpaHUpYOLMA 3dheKT, TOMbKO
Korga Bce BXOfsLLME U BbiBOAALLME MPOBOAA SKPAHMPOBaHbI, Tak Kak B NMPOTUBHOM
criy4ae OHW [OEWCTBYIOT Kak aHTeHHbl. OkpaH Kabens [OMKeH HaknagblBaTbCs
HenocpencteseHHo Ha BbiBod. Ha Pwuc. 58 nokasaHbl BO3MOXHble CMOCOO6bI
peanusaumn. B KayecTBe anbTepHaTMBLI 3TV NPOBOAA MOXHO 3aLLUUTUTL PUMBTPOM.
dunbTPLI CNegyeT ycTaHasnMeaTh HEMOCPEACTBEHHO Ha BbIBOA, UIN MPoOBOJa MexXay
PUNBLTPOM U BLIBOAOM Kaberns OOMXKHbl ObITb 3KPaHNPOBAHBI.

Bcero ogHa HeaKpaHMpOBaHHasi WM He npolueawas 4Yepe3 PUILTP NUHUSA
MOXXET CBECTU Ha HET BCE OCTallbHble Mepbl.

00775AXX
Puc. 58. [pasunbHoe ucronHeHne BbiBoAa Kabersis afeKTpoLuKkaga
(MeTannnyeckne coeanHeHns)
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

4.6 [llpumeHeHune hnnbTPOB

Mecto ycTaHOBKHN

BaxHoi mepoii ansa cobntogeHns OMC aBnsieTcs unbTpauma nnHun. dunetpaumns
BCergja AenCTBYET B ABYX HanpaBfieHUsiX, T. €. OHa NOBbILLAET NOMEXO03aLUULLIEHHOCTb
M YMeHbLUIAET HaBedeHne NoMex nNpoLueawmmm Yepes punsTp nuHuamun. MNMpasunbHoe
PYHKLUMOHNPOBaHNEe uibTpa BO MHOMOM 3aBUCUT OT KBanvuUUUMPOBaAHHOIoO
MOHTaxa.

[Mpn 3TOM MMEIOT 3HaYEHNe, FaBHbIM 06pa3oMm, Tpu dhakTopa:
e MecTo ycTaHOBKMU

* 3asemneHve

e [lpoknagka nposBogos

Ecnn 3T (akTopbl HE y4UTLIBAKOTCA, TO PUMILTP HYaCTUHHO UM NOJSIHOCTLIO TEPSET
CBO 3PEKTUBHOCTD.

EcTb gBa 6naronpusiTHbIX MecTa A1 yCTaHOBKM hunbTpa:

[A] Xopowwum ons yctaHOBKM hunsibTpa ABMSETCA MECTO HEMOCPEACTBEHHO Ha BBOAE
uNbTpyemMbIX MPOBOAOB B METaNNM4YecKuii kopnyc. B aTom cnyyae nuHua
Mexay punbTpoM 1 NPUGOPOM MOXET AOCTaBNATL NPO6SEMbI, TaK Kak Ha 3ToT
Yy4acTOK JIMHMX MOTYyT BO3OEWCTBOBATb MOMexu. dTa npobrnema ycTpaHsaeTcs
9KpaHUPOBaHWEM JaHHOr0 yyHacTka JIMHUK.

[B] Xopowwum ans yctaHOBKU hunbTpa SABASETCA TaKXXe MECTO HENOCPEeACTBEHHO Ha
npubope. B 3ToM criyqae MOXeT AOCTaBNATL MPOBNEMbI IMHUA MeXAy (PUbTPOM
1 MecTOM BBoAa Kabernsl B KOpryc, Tak KaK Ternepb Ha 3TOT y4aCTOK JIMHUX MOTYT
BO3OeNCcTBOBaTb MoMexu. 3JTa npobnemMa YCTpaHAeTCs SKpaHMpPOBaHWEM
JaHHOro yyacTka JIMHUK.

00776AXX
Puc. 59. BapuaHTtsl yctaHoBku npuoéopa (G) n ¢omnbtpa (F)
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3azemneHne

lpoknapka
nposojos

Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

Tak kak no4ytn BO BCEX (PUnbTpax UCMONb3YIOTCA KOHAEHCATOPbl YyTEeYKM 3apsaga Ha
3eMno, TO 3PPEKTUBHOCTL UbLTPa CYLLECTBEHHO 3aBUCUT OT 3asemIleHus
dunbTpa. Nnoxoe 3asemneHne MOXHO NPefcTaBuTb C NMOMOLLILIO conpoTtusneHns Rg
N NHAYKTUBHOCTU LE (— Puc. 60). Nnoxoe 3a3emneHne NpensaTcTByeT 3aKopaunBaHuio
Hanps>KeHnss MOMEeXu Ha KOHAeHcaTopax YTeYkuM Mpu BbICOKMX YacToTax. ITo
NPUBOOUT K TOMY, 4YTO dounbTp F NOMHOCTLIO LLUYHTUPYETCS.

Tak Kak, B 06LWMX 4YepTax, (UNbTP 3aKopayuBaeT HanpsXXeHue MnoMexun, 4YTobbl
HanpasuTb TOK NoMexu lg Ha nepepaTymk NMoMexu, TO MHOYKTUBHOCTb COEAMHEHUS
Mexay punbTpoM 1 nepefaTynkomM NoMexm OONKHa 6bITb Kak MOXHO Huxe. [pn 3Tom
O4YeHb 9S(dEKTMBHbI 06Liass 4YUCTO MeTannndeckas MOHTaXHas MaHemnb unm
3KpaHUpOBaHHasA NMUHUA MeXay (PunbTPOM U nepefaTyNKoM NOMeXU.

- -
R E < I """" [
I
Le
|:{E
7 7

00759AXX
Puc. 60. OkBuBaneHTHasa cxema ubTpa C yioXuM 3a3eMIEHNEM

= unstp

WHOYKTUBHOCTb 3a3eMieHus
TOK nomexu

COMPOTUBIIEHNE 3a3eMNEHNSA

Dy M
e
1] 1]

Levictene cunbTpa obecneymBaeTcsi TONbKO TOrAaa, korga npowefwuve U He
npoliealune 4epe3 (uNLTP NPOBOAa MNPOKNAALIBAIOTCA Ha MaKCUMMasibHOM
paccTosiHAK Apyr OT Apyra. B npoTuBHOM cnyyae noMexu OT He MpoLUeALlero Yepes
unbTp NpoBoda MOryT BO3AEMCTBOBATb HA Mpolledlunil Yepe3 (ouibLTP MPOBOL.
Ecnu oToenbHas npoknagka aTvMx ABYX NMPOBOAOB HEBO3MOXHA, TO He MPOLLEeALLNiA
Yyepes UNbLTP NPOBOA AOIKEH GbIiTh 3a3KPaHUPOBaH.
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

Bbi6op hunbrpa

MpaBunbHbIA BLIGOP (bUNbTPa BO3MOXEH TOSMLKO MOCNEe MPOBEOEHUS U3MEPEHUN.
XoTa BCe U3roToBUTENU (PUNBTPOB NYONUKYIOT U3MepseMble KpUBbIE MOAaBEHUS
NMOMEXM, HO 3TU KpMBblE BCErfa U3MepSoTCs Mpu NosHOM conpoTmeiieHnn 50 OM Ha
Bxofe 1 Bbixone hunbTpa. NoCKoNbKy (haKTUHECKU CYLLIECTBYIOLLME CONPOTUBIIEHMUS
Harpy3kyM Ha yCTaHOBKE OTNMYalTCA OT 9TUX 3HAYEHUM, TO AOoCTUrarwTcsa Apyrue
nokasartesnv nogassieHnsi. 3TO MOXET NPMBECTU K TOMY, YTO NOKasaTenn nogaBneHus
Yy (unbTpoB C OAMHAKOBbIMW NapamMeTpamMu MO Katasory Ha MpakTUKe CUIbHO
pasnuyaroTcs.

CnepytoLan Tabnuua nokasblBaeT, N0 KAKUM KpUTepusiM crnegyeT BblompaTtb punbTp.

MNonHoe conpoTuBnexHue YctaHoBKa ¢hunbTpa MonHoe conpoTuBnexHue
Ha Bxofe Ha BbIxofe
Bbicokoe _]_ J_ Bbicokoe

Huzkoe J_ Bbicokoe
Bbicokoe J_ Huskoe
Huskoe Hunskoe

Onsa MHormMx cnyvaes MpUMMEHEeHWs W3roTOBUTENW MpepjiaraloT COOTBETCTBYIOLLME
PUNbLTPbI.

Ons nopgasneHusi nomex O06bIMHO TPebytTcsa (OUNLTPbI HU3KMX HacTOT, KOTOpble
MPONycKaloT HU3KOYACTOTHLIN MOSIE3HbIA CUTrHaM U MOAABNSAIOT BbICOKOYACTOTHbIN
curHan nomMexu.

B kadvecTBe npocTeiluMx (PUILTPOB MOXHO MWCMOSMb30BaTh KOHAEHCaTopbl U
apoccenun. Cnepytollas Tabnuua nokasbiBaeT AeicTBMe 3TUX KOMMOHeHToB. [ns
HU3KUX 4acTOT MNOAXOOAT SMEKTPONUTUYECKMe KOHOeHcaTopbl W apoccenu B
MeTanIM4eckoM Koprnyce ¢ oeppOMarHMTHbIM CepAeYHUKOM, A1 BbICOKMX 4acToT
MNPUMEHSIOTCA MMEHOYHblE W  KepaMu4Yeckue KOoHOeHcaTopbl W (heppuToBble
cepaeyHUNKM.

NHpykTMBHOE nogaBnieHne nomex EmMKocTHOe nogaBneHue nomex

.
L
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

[Ona nopaBneHusi BbICOKOYACTOTHBLIX CUH(pa3HbIX MOMEX fyylle BCEero nogxoaut
heppUTOBBIA KOSMbLEBOW CEPOAEYHUK, YCTAHOBMEHHbIA HA BXOAALLEM W BbIXOAALLEM
nposogax. Ha pa6o4uin Tok Ig He AeiCTBYET NPakTU4EeCKM HUKaKasa MHOYKTUBHOCTb,
Tak KaK MarHuTHble NMOTOKM B3aMMHO KOMMEHCUPYIOTCHA B ceppeyHuke. [Ons TOKos
CYHa3HbIX Nomex lg co3naeTcs OYeHb BbICOKAst MHAYKTUBHOCTb, KOTOpasi CUITbHO
nogasnseT 9T TOKN. DeppuUTOBLIA KOMbLEBOW CepAeyHUK OEeNCTBYET Kak (OuNbTp
HU3KMX HYacToT.

00762BXX
Puc. 61. ®eppnToBbLIVI KOJIbLIEBOU CepaeYHNK
Is = ToK nomexu Mg = MarHuTHbIN NOTOK TOKa NOMexu
g = pabouunit ToK Mg = MarHMTHbIN NOTOK pabo4ero Toka
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

4.7 MUcnonb3oBaHne KOMIMNOHEHTOB 415 NO[aBJIeHNsI TOMEX NPy NMPUMeHeHNN
npeo6pa3oBarens

CereBo
Apoccesb

KommMyTaLmoHHble
rnpepbiBaHUs

OTta rnaea COOEepPXUT pekomMeHgauunnm no MnpoeKTUpoBaHUIO. Onsa npaBuiibHOro
npoeKTnpoBaHma YCTaHOBOK C TMNpuBoaamMmu SEW I/ICI'IOJ'IbSyIZTe ceBegeHna  uns
COOTBETCTBYHOLLUMUX KaTaJioros.

CeTeBoW gpoccenb MOXET BbINOMHATE criegytolme pyHKUum:

Ha Bxofe ceTeBOro HanmpsbkeHusi npeobpasoBaTesii 06bIYHO CTOUT BbIMPAMUTESb.
Pa6ounin TOK npeobpasoBaTens TeyeT Yepe3 [Ba BbINPAMASAOWMX [uofda B
NMPOMEXYTOYHbIA KOHTYP MOCTOSHHOIO HanpsbkeHus. Bo Bpems akcnnyataumm TOK
nepeknyaeTca OT MepBOro pguoga K BTopoMy. B MOMeHT nepeknoyeHus
BbINPAMUTESNb 3aKOpayMBaeT CeTb, MOKa 3anupatoLlas cnocob6HOCTb Anoaa, KOTOpbIN
00 9TOro MOMeHTa NPOBOAMN TOK, CHOBA He BocCcTaHOBUTCA. Ha Puc. 62 nokasaHbl
Takne KOMMYyTaUMOHHbIE MPepbIBaHNA B HANPSHKEHWUM CETU.

00788AXX
Puc. 62. KoMMyTaynoHHbIE NMPepbIBaHWS B HAMpPsXXKeHun cetu

Ha Puc. 63 nokasaHa ogHoaszHas 3KBMBANEHTHAA CXema KOMMYTaLUMOHHOMO
npepbIBaHUS.

ZN Zy

Uno Unk ~

00789BXX
Puc. 63. OkBuBanieHTHas cxeMa KOMMYTAaLUNOHHOIO PePbIBaHUS

B MOMEHT nepekntoyeHns amoa co3gaeT KOPOTKOE 3aMblkaHne X, Ha NOAKIHYEHNN K
CeTn npocaxuneBaeTCd HanpsaxeHue UN. Torga nonHble coOnpoTUBNEHUS ZN n ZU
06pa3y+0T OennTenb HaNpsHXeHUs, Yepea KOTOPbIM NofgaeTca HanpshKeHne ceTu.
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

HanpshkeHne cetn

VeroviunsocTs npu
rnepeHanpsKeHusx

CerteBble
rapMoHUKu

B To4Ke coeMHEHUs BO3HUKAIOT cnepyoline HanpsaXeHuna:

Z (8]
Unp =—=Y Uy
NK =575 NO
utén
UNK = Hanpsa>XeHne ceTu B TOHKe coeanHEeHUA B MOMEHT nepeknyeHnsa
UNO = Hanps>XeHne ceTu B CETEBOM TpchqupmaTope B MOMEHT NnepeksovyeHnsa
Zy = MOJIHOE CONPOTUBNEHNE NEPES, BbiNpAMUTENEM (MOABOASLLMIA Kabeslb, CETEBOIN APOCCEeNb U T. N.)
ZN = MOJIHOE COMPOTMBIIEHNE CETU (MONHOE COMPOTMBIEHME CETEBOr0O TpaHcdopmaropa)

Yawle Bcero npuMeHseTcs CeTeBOW [Lpocceflb C Hanps>XeHWem KOPOTKOro
3aMblKaHus Uk = 4 %; Torga Hanps>kKeHne CeTu npocaxmsaeTca MakcmyM Ha 20 %.
OTO UMeeT 3Ha4yeHve npexpe Bcero Ans npubéopoB C TUPUCTOPaMuM B CETEBOM
BbINPsAMUTENE, TaK Kak TaM KOMMYyTaUWOHHOE [MpepbiBaHNEe MOXET OJINTbCA
HECKOJIbKO COTEH MUKPOCEKYHA.

[na npeobpazoBatensa ¢ guogamMuM B CETEBOM BbINPAMUTENE 3TU BPEMEHHblE
MHTEepBalibl 3HA4NTENIbHO KOpO4Ye, KpoMe TOro, Kommyrtauua 06bIYHO NponCXoauT 6e3
TOKa. I'Io:aTomy npocagka Hanpsa>XXeHna ceTth no4YTn He3amMeTHa. CeTeBom ppoccenb
30eCb NPUMEeHATb He cnenyer.

Mpu nosBneHun B ceT! UMMYJIbCOB MOBbLILLIEHHOrO HaMnps>XXeHUs B NepBblii MOMEHT B
npeobpasosaresie Te4eT O4eHb BbICOKUI TOK, TaK KakK KOHAEeHCaToOp NPOMEXYTOYHOro
KOHTYpa Tenepb 3apsxaeTcs 605ee BbICOKMM HanpsXeHeM Ha ero Beisogax. K aTtomy
TOKY NpubaBnseTcs TOK, KOTOPbIN TEYET Yepesd CXeMy 3allmTbl OT NnepeHanpsxxeHuin
(ecnu oHa yctaHoBneHa). MNpu 04eHb CUMbHBIX UMMYSIbCaX NOBbILLEHHOIO HAMPSXEHUS
MOXEeT npeBbIaTbCA AOMNyCTMMOE Harnpskenve nonynposogHuka. CeTteBon
BbINPSAMUTENb MOXET ObITb NOBPEXAEH TEPMUYECKM MPU BbICOKOM TOKE.

CeTteBo pgpocceflb  yMeHbLUAeT TOK, KOTOPbIA BbI3blBAETCA  WUMMybCamm
MOBBILLIEHHOrO Hanps>XeHus. Kpome Toro, TOK Ha CETeBOM [OPOCCENe Bbi3bIBAET
nageHne HanpsbkeHus. Ha knemmax npubopa Tenepb UMEETCs TONbKO MOBbILLEHHOE
HanpshXeHne, yMeHbLLIEHHOE Ha BEJIMHMHY 3TOr0 NafeHns HanpsoKeHus.

MpUYNHOM TaKUX WUMMYNbLCOB MOBLILLIEHHOrO HAMPSXXeHUs MoryT 6biTb, Hanpumep,
KOPOTKME 3aMbIKaHUA U MOAKIIOYEHUS K CEeTH, a TakXe HenpaBuibHO paboTatoLume
KOMMEHCHpYIoLLIE YCTPONCTRA.

Tok ceTn 06bl4HbIX nNpeobpas3oBaTerniein COQEPXUT BbICOKYIHO COCTAaBMAOLLYIO
rapMOHMK. OTO BbI3BAHO HECUHYCOMAANbHBIM TOKOM CETU. 3HAYUTENBHO BbIPOBHATL
UMNYJbCHLIA TOK MOXET ceTeBOW pApoccerib. [1pn 3TOM 3HAYUTENbHO CHUXaeTcs
cocTaBnsoLLas rapMoHuK (5-9 rapMoHuKa — 06bI4HO B ABa pasa).
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

ToK BK/IO4EeHUSs

Mpu wucnonb3oBaHWM COBpPEeMEHHbIX MnpeobpasoBartenen € "KOPOTKUM" 3BEHOM
MOCTOAHHOrO TOKa, rapMOHMKM TOKa CETU CHWXAKTCA YXe HACTOSIbKO, YTO
NCNonb30BaHe CETEBOIro APOCCeNs He NPUHECET 3aMETHbIX YITyYLLEHWNIA.

dopma curHana U 4acToTHbIN CMIEKTP TOKa CeTu

6e3 ceTeBOro Apoccensa C ceTeBbIM Agpoccenem

®dopma Toka ceTn ®dopma Toka ceTn

YacToTHbIV CNEeKTp Toka ceTu YacToTHbIV CNEeKTp Toka ceTu

| |
100 %- 100 %

| ||
f

r‘

1 13 1 3 5 7 9 1 13

©

1 3 5 7

A = ocHoBHas BonHa / B = rapMoHuKmM A = ocHOBHas BonHa / B = rapMoHUKu

Ecnn OQHOBPEMEHHO, C NOMOLLBKO OOHOro CeTeBOro KOHTaKTOopa, NOAKJIYaKTCA
HEeCKOJIbKO ﬂpl/l60pOB, TO WX TOKWU BKIKOYEHUA CKIiagblBalOTCA. anI'-IVIHOI7I
BO3HMKHOBEHUA WUMMNYyJiIbCa TOKa BKIIHOYEHUA 4HABNAETCA 3apdafka KOHOeHCaTopoB
NPOMEXYTOYHOIo KOHTYpa. an MaJieHbKMX CeTeBbIiX KOHTakKTopax CJIUWKOM
60nbLLOW MMMNYJIbC TOKa BKITHOYEHUA MOXET NpUBECTU, MNMpexae Bcero, K 3ajinnaHnio
Unn npueBapke KOHTAKTOB KOHTaKTopa. CeTeBom [pocceslb MOXeT 3Ha4dnuTeslbHO
YMEHbLUNTb MMMNYJIbC TOKa BKITHOYEHUA.
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

Bbi6op cetesoro
Apoccens

Ucnonb3oBaHne
CceTeBoro
Apoccerns

CereBoui ¢hunbTp

CeTeBolii fOpoccenb BbIGUPaeTCa B 3aBUCUMOCTM OT HOMMHANBLHOTO TOKa
npeo6pasoBaTens M Hanps)KeHUs CeTu, Ha KOTOpoM paboTaeT npeobpas3oBaTterib.
NHOyKTUBHOCTL OMnpeaenseTcs no AaHHbIM U3roTOBUTENS.

O6wmii ceTeBon ppoccefib AN HECKOSIbKMX npeobpas3oBartenen JOoMmKeH ObiTb
paccynTaH Ha CyMMapHbIN TOK.

Mpumep: Mpeo6pasosatens 1 Iy=7 A
Mpeo6bpazosatens 2 Iy =7 A
lMpeobpaszosatens 3 Iy =12 A
Mpeo6pasosatens 4 Iy =20 A
HanpsixeHue cetn Uy = 3 X 400 Bag

— MuHMManbHbLIN HOMUHANBHBIA TOK CETEBOro Apoccens
Ipr=7TA+7A+12A+20A=46A

— MuHMManbHoe HoMMHaIbHOE Hanps>XeHne ceTeBoro gpoccens
UN =3x400 BAC

MWHUManbHbIA HOMUHANbHBIA TOK CETEBOro OPOCCENsi MOXET OblTb CHUXEH, €Cinn
npeobpasosatenn padboTalT C HOMUHANBLHOW Harpy3kon He OfHOBPEMEHHO
(KO3 PULMEHT CUHXPOHHOCTH).

CeTeBoll Apoccerb pekOMeHAYETCs UCMONb30BATL B CEAYIOLLNX Crydasix:
e OKcnnyaTauusa B CETU, B KOTOPOW BO3MOXHbI BbICOKME NMepeHanpsixXeHus

e 3JkKcnnyaTaumsi HECKONbKMX MarieHbkux npeobpasoBarteneri Ha OQHOM O6LLem
CETEBOM KOHTaKTOpEe

e Bbicokasd [ons MOLUHOCTM MNOAOKIIOYEHHBIX NpeobpasoBaTenen OTHOCUTESNBHO
o6Len NnoTpebnseMon MOLLHOCTH

CeTeBow hunbTp 3almLLAET CETb OT BO3HMKAIOLLMX B MpeobpasoBaTesie HanpsxXeHnim
nomexu. CeTeBor UALTP [OO/MKEH pacnonaraTbCs kKak MOXHO 6nmxe K
npeobpasosarento, Kopryca ceTeBoro ounbTpa u npeobpasoBarens A0MKHblI UMETb
HM3KOYaCTOTHOE 3aseMiieHne N COoedMHATBCA OPYr C APYroM 4Yepe3 MOHTaXHYHo
naHenb (HanpuMmep, NMpPU MOHTaXE Ha METaNIMYECKOW, HENaKMpPOBaHHOW 3afHewn
naHenu anekTpoLukacda).

U/f

{ " ARRRARRRRARRENANY

i ] = =i

00791BXX
Puc. 64. MoHTax ceteBoro ¢ounbtpa F v npeobpasosatens U/f

OyeHb BaxeH MOBEPXHOCTHbIA METANIMYECKUA KOHTaAKT Mexay ¢uibTpoMm w
npeo6pasosarenem!
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Pacuyet
napameTpoB

Wcnonb3oBaHne
ceTeBoro ¢ubTpa

BbixogHou
hunpTp
(cnHycoun-
AasibHbIl
hunbTp)

BmecTo ogHoro ceteBoro gomnbTpa Ha Kaxpbli npeobpasoBaTefls MOXHO UCMOSb-
30BaTb 06N ceTeBOW MNbLTP ON1s BCero anekrpowkada. Ona npeobpasosaTens
06bI4YHO [OCTATOYHO TpexdasHoro ceTesBoro unbTpa, paccYUTaHHOro Ha cymmap-
HblW TOK npeobpasoBatens. [axe ecnu Tpebyetcs NOOKNIOUUTL K  PUILTPY
ofAHOha3HbIM NOTPedbUTENb, TO CreayeT UCNob30BaTb YEThIPEXNONOCHbIA CETEBOM
uneTp. CeTeBon ubTp LOMMKEH pacnonaratbCsd Kak MOXHO 61mKe K BBOAY
ceTeBOro kabens B anekTpowlkad. [Npowenwmnn yYepe3 ubTp NPOBOL, HENb3s
pacnonaratb napasnnenbHO He npoluelemy Yyepes punbTp nNposoay.

CeTeBol unbTp BbiBUpaEeTCs B 3aBMCUMOCTM OT TOKa npeobpasoBaTens, a Takxe oT
HanpsHKeHUs ceTu, Ha KOTopoM paboTaeT npeobpaszosarenb. OGN ceTeBOM PUNLTP
BbIBMpPAETCA TOYHO TaK Xe, Kak M CEeTeBOW [Apocceflb, Mo CYyMMapHOMY TOKY
nucnonb3yembix npeobpasoBaTtenen. [Ana obecnedyeHus [OCTATOYHOM unbTpaumm
crnepyeT UCNob30BaTh yKa3aHHbIA NPON3BOAMTENEM TUN unbTpa.

N3roToBuTENb PUNBTPOB MOXET OKasaTb MOMOLLb MPU BbIGOPE HETbIPEXNOSIHOCHOIO
dunbTpa.

Wcnonb3oBaHne ceTeBoro onnbTpa pEKOMEHLAYETCS NPY CREQYIOLLMX YCIIOBUSIX:
e Dkcnnyataumsi B 6bITOBbIX YCNOBUAX
e CobntofeHune npepenbHbIX 3HAa4YEHUIA AJ11 MPOMBILLIIEHHBIX YCIOBUIA

e Okcnnyataumsi  YyBCTBUTESNIbHbIX MOTpebutene’i B OQHOM BETBU  CETU
3HeprocHabXxeHus

e Ontummsauus SMC no Bcel ycTaHOBKE

Ha Puc. 65 nokasaHo Hanps>xeHne Ha BbIxofe npeodpasoBaTens ¢ CUHyconaarnbHbIM
PUNLTPOM 1 6€3 Hero.

N Talald™

00793AXX
Puc. 65. BoixogHoe HarnpshkeHne ¢ CuHyconaabHbIM OuibTPOM v 6€3 HEro

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

lpyninoBovi
npusog

@unbTpayus
LLIYMOB

lNopasneHne
KOMMYTaLNOHHbIX
romex

Pacuyert
napameTpoB

CwvHyconpanbHbii (nnbTp npeobpasyeT NpsMOYrofibHOE BbIXOAHOE HarnpsXeHue B
cvHycoupaanbHoe. 10 3P(EeKTUBHO NpK CAEAYIOLLMX YCIOBUSX:

MHorpa, B 3aBMCUMMOCTU OT criocoba NpUMEHEHMA, HECKONbKO ABuratenen padéoratoT
BMeCTe OT OJHOro npeobpasoBartens (rpynnoson npueon). BeixogHoe HanpskeHue
npeobpasoBaTtens obpasyercs M3 NPAMOYrofibHbIX UMNYbCOB. OHM BbI3bIBAKOT HA
napasuTHbIX EMKOCTSX BbIXOAHOIO Kabens u 06MOTKM ABUraTeNs MUK TOKa YTEYKMN.
Mpn rpynnoBomM MpuBOAE 3TW MUKW TOKa YTEYKM cKnagblBaroTcsa. ITW NMUKU ToKa
YyTEYKM MOryT pJocTuratb HeponycTuMbIX AnA npeobpasoBaTens 3HavYeHuh (B
3aBUCUMOCTM OT KONMYECTBaA NapasiefibHO MOAKIOYEHHbIX OBUraTenen, OAnvHbI
npoeoja, TMna npoBofa Ha BbIxode npeobpas3oBaTens U pasmMepoB ABUratenen).
Kpome TOro, sHaumTenbHas COCTaBnsOLAs TOKa MOXET TEPATbCA Ha NMHUKU. ITO
BO3MOXHO [axe Mpu 3kcnnyataumm peuratens ¢ [JIMHHbIM - 3KpaHUPOBaHHLIM
NPOBOAOM.

Mpwu akcnnyaTaumm ¢ cuHyconaarnbHbIM UNLTPOM MUKKN TOKA YTEYKM He BO3HUKALOT,
TaK Kak ero BbIXOHOe HanpsXeHne — cuHycounpansHoe. Manas 4acTb Toka ABuUraTtens
TepsieTcs Ha CUHYCOMAANbHOM (PUMbTPE, HO 3TO He 3aBUCUT OT BHELUHUX (DAaKTOpPOB
(konuyecTBO ABUraTenen, TUN 1 AnuHa NPoBoaa).

MpsAMoyronbHbIE UMMYSbCbl BBIXOAHOMO HaMpsiXeHus Npeobpa3oBaTensl Bbi3bIBAKOT
WyMbl B ABuratene. 31 WyMbl B Auana3oHe TakTOBOW 4acToTbl Npeo6pas3oBarens
MOTYT BOCMPUHUMATLCS KaK HEMPUATHBIE.

C nomoLubto cuHycounpganbHOro dunbTpa WwyMbl B AaBurartene noaasnAaoTcd, 0aHako
cam unbTp NpomM3BOANT LUYyMbI Ha TaKTOBOW 4acToTe npeobpasoBaTens.

MogaBneHMe KOMMYTALMOHHbLIX MOMEX YMeHbLUaeT uanydyeHune nomex. [lpu
COOTBETCTBYIOLLIEM pacyeTe napamMeTpoB CUHyCcOMOANIbHOro hunbTpa N3roToBUTENEM
BO3MOXHO MNofaBfieHMe KOMMYTaLUMOHHbIX MOMEX BbIXOAHOro Kabens. Torga, npwu
COGNIOAEHUN MpeferibHbIX 3HAYeHW, CTaHOBUTCA BO3MOXHOW 9Kcrnnyataums 6e3
3KpaHUPOBaHHbIX BbIXOAHbIX Kabenen. [pu STOM cnepyeT BbIMOMHATL YKasaHUs
N3roToBUTENS MO MOHTaXYy. [laxe npu NCNofHEHNN C NofaBNEHNEM KOMMYTALMOHHbIX
MOMEeX Ha BbIXOAHOM Kabene ecTtb MOMexW, OOHaKO OHW CWUIbHO MNodaBfeHbl Mo
CpaBHEHUIO C HE(PMNBTPOBAHHBLIM BbIXOAHLIM HAMNPsXXEeHNEM.

Kak 1 ceTeBown gpoccesnb U CeTEBOW PUNbTP, CUHYcOMaanbHbI (hunbTp BelibUpaeTcs
N0 HOMMWHANILHOMY TOKY M HOMMHASIbHOMY HanpspkeHuto. Ecnv HOMUHanbHbIA TOK
OBUraTens MeHbLUe, YeM HOMMWHAIbHBLIA TOK MCMONb3YyeEMOro npeo6pasoBartens, TO
dunbTp MOXET 6bITb BbIGpPaH MO TOKY ABuratens (Npu napannenbHOM BKAKYEHUN
HECKOMbKMX ABUraTenern — no CyMMe TOKOB ABuraTenen).

Mpwu pacyeTe napameTpoB CreayeT yUnUTbiBaTb:

* Ha (*.)I/IJ'Ipre BO3HUKaET MnadeHne HanpsaxeHuda, Ha KOTopoe YyMeHbLlaeTCq
Hanpsa>xeHne geuratens

* 4acTb BbIXOLHOI0O TOKa TepsieTcst Ha husbTpe

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

Wcnonb3oBaHne

BbixogHou
Aapoccesb

Pacuyet
napameTpoB

VHOYKTUMBHOCTb

CuHycouganbHbli UbTP PEKOMEHAYETCS MPUMEHSTL B CIeAyLLMX CIyYasX:
* Mpwv rpynnoBoM NpUBOAE Ha OOHOM NpeobpasoBaTtene
*  Kak (ounbTp LLUYMOB

* [OnA  SKcryataumMm 6e3 KOMMYTauMOHHBIX TMOMEX C He3KpaHWpOBaHHbLIMU
kabenamu gsuratens (Hanpumep LUNendoBbIA UM NOLBECHOM 3Hepronoason)

* [ON19 CHMXeHUA NoTepb TOKa Ha ANMMHHbIX NpoBoAdax

BbixogHble gpocceny 06pa3ytoT BMECTe C NapasuTHbIMU EMKOCTAMM (EMKOCTb JIMHWN,
€MKOCTb OOMOTKWU ABMUratensi, eMKOCTb 3KpaHa U T. M.) UbTP HU3KUX 4acToT Ha
BbIxofe npeob6pasosartend. Cnefylowmin rpadmk nokasbiBaeT GOpMy BbIXOOHOMO
HanpsHXeHUs npeobpasoBaTens 6€3 BbIXOOHOMO APOCCENs N C HUM.

[encTBME BbIXOAHOrO Apoccens

Bbixof, npeo6pa3oBarens 6€3 BbIXOJHOrO Bbixog, npeo6pa3oBaTensi C BbIXOAHbIM
Apoccens Apoccenem
u u
] ) — M\

MpsAMoyronbHble MMMYNbCbl BLIXOAHOMO HaNPsXXeHWUA CKPYrisiTCs, OAHAKO B LENOM
OHW COXPaHSAT CBOK HOPMY. YPOBEHbL NMOMEX BbIXOOAHOrO Kabens yMeHbLuaeTcs, HO
MOSTHOCTLIO OHU He ncYyes3aloT. BbixogHoe HanpsiXeHne nocse BbIXOAHOro Apoccens He
cuHycompanbHoe. B KayecTBe BbIXOOHOIMO [poccens O6bIMHO YCTaHaBMBAETCA
heppUTOBBIN KOSMbLEBOW CEepAeYHMK, Ha KOTOPbIN HaMaTbIBaeTCs BbIXOOHOW Kabernb.
®deppuUTOBbIA  KOMbLIEBOW CepAeyYHUK [LOEeACTBYeT KakK TOKOKOMIMEHCUPYHOLLUIA
apoccens. [permyLlecTBO hepprUTOBOro KOMbLEBOro CepAeyYHKa COCTOUT B TOM, YTO
Ha Bbixofe rnpeobpasosaTens OOMOSHUTENbHOE NafeHne HarnpsXKeHNss He BO3HUKAET.
O6bl4HO pocTaTodHO 3 — 5 BUTKOB BOKPYr ceppedvHuka. CyLllecTBylOT Takxe
BbIXOfHble OPOCCENM B MPOAOSIBHOM WCMONIHEHMM, HO OHW 34ecCb MoApo6HO He
paccmartpuBaroTcs.

BbixogHble pgpoccenM C  OEPpUTOBBIM  CEPAEYHMKOM MOryT YCTaHaBNMBaTbCH
He3aBUCMMO OT MOLLIHOCTM npubopa. Ecnm n3-3a ceveHns xun kabens HeBO3MOXHO
HaMoTaTb HEO6XOQNUMOE KONMHYECTBO BUTKOB Ha CEPAEYHMK, TO MOXHO MCMOMb30BaTh
HECKOMbKO CepAeyHVUKOB OfMH 3a ApYruM. VIHOYKTMBHOCTb BBLIXOOHOrO Apoccens
nponopuuoHansHa KeagpaTy KOJIM4ecTBa BUTKOB:

(]
a2
Ly =n°-L,
Lt = 06L1as UHOYKTUBHOCTb BbIXOAHOMO APOCCENs
n = KONM4YECTBO BUTKOB
L4 = WHOYKTUBHOCTb BbIXOAHOIO APOCCENS C OQHUM BUTKOM

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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Mepbl no o6ecne4yeHUro 3NIEKTPOMarHUTHOM COBMECTUMOCTH

lMpumep

Ucnonb3oBaHne

1) BbIXOOHOW OpOCCeNb C 4 BUTKaAMM
Lr=4x4xLy=16xL4

2) 2 BbIXOAHbIX APOCCENs ¢ 3 BUTKaAMM Ha KaxXgom
Lr=3x3xLi{x2=18xL4

3) 4 BbIXOAHbIX OPOCCENS C 2 BUTKAMUN Ha KaXXOOM
Lr=2x2xL{x4=16x1L;4

MogaeneHve NOMeX B KaXOOM M3 3TUX TPEX CIly4aeB NnpuMepHo oavHakosoe. Ha oguH
CepOeyHUK He cremyeT HamaTbiBaTb 6onee 5 BWTKOB, MOCKONbKY MPU  3TOM
nodaBfeHne MOMEX MOXET CHU3UTbCA U3-3a 3hheKkTa MarHUTHOrO HacChILLEeHUs
cepaeyHuKa.

BbixogHow ppoccenb MOXeT 6bITb 06MOTaH ABYMS cnoco6amu:
O6MOTKa TPEMSs BbIXOAHbIMW NMPOBOAAMM NIOC 3aLLMTHOE 3a3EMIIEHNME:
MpenmyLlecTBa: — He3HaYUTENIbHOE HarpeBaHne

— BbICOKAs YCTONYMBOCTb K HACbILLEHMWIO
Hepoctatku: — 6oree HU3KOe NofaBreHne NoOMex

— MeHbLLEe KOJINYECTBO BUTKOB
O6mMoTKa Tpemst BbIXoOHbIMM NMpoBoAaMu 6e3 3aLMTHOIO 3a3eMITEHNS:
MpenmyluecTBa: — 60nee BbICOKOE NoAaBeHNe NomMex

— 60MbLUEE KONMMYECTBO BUTKOB
HepocTtaTku — 6onee cunbHoe HarpeeaHue

— HU3Kasi YCTONYMBOCTb K HACbILLEHMIO

BbixogHble ApPOCCENYN PEKOMEHIYETCS NMPUMEHSTH B CEAYIOLLIMX CryYasX:

e [ONA NOAABNEeHUsT KOMMYTAUMOHHbLIX TMOMEX Ha Bbixode npeobpasoBaTens
(BO3MOXHO C HEaKPaHMPOBaHHLIMW NPOBOLAMM)

e [Ons OononHuTenbHoro obecnedeHmns SMC

¢ [ONid nogaBrieHUa noMex, ecnv He OonyCcTuMbl HXA nNageHune Hanps>XeHna, HX notepu
TOKa

BbixogHow Apoccesib He MOXeT UCNoJib3oBaTbCA:
* [N CHMXeHUA LWyMoB aBuratend

* [O/1A YBENMYEHUsT [OMYCTUMOM OJIMHbI MOTOPHOro Kabens npuv nuTaHuu rpynnb
asurarenen ot ogHoro npeo6pasoBaTens

¢ [OJ19 CHMXKEeHUA NoTepb TOKa Ha OJIMHHbIX npoBoAax

BbixogHOM pgpoccefls  CAYXWUT TONbKO [Ans  MNoAaBfneHus MoMex Ha BbIXxode
npeobpasosarens. [pn npasBunbHOM BbIGOpe TUNopasMepa OOCTUralTCs  YPOBHU
N3ny4eHusa NoMex, COOTBETCTBYIOLLIME CTaHOapTaMm.
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Mepbl Nno o6ecne4yeHUro INIEKTPOMarHUTHOM COBMECTUMOCTH

Mopgynb
nopassieHns
3JIeKTPOMAarHu1T-
HbIX rnomex

Pacuyet
napameTpoB

Wcnonb3oBaHne

OKpaHupoBaHue

Mogynb nofaBneHus 3NeKTPOMarHUTHbIX MOMEX — 3TO YCTPOWCTBO ANS MOHTaxa
Mexay npeobpa3oBarenemM U CTEHKON anekTpoLukada. OH CnyXxuT ana nogasneHns
nomex OT Bxofa u Bbixoga npeobpasosaTens. OH coOoepXuT ceTeBon uUnbTp Ang
BXxoda npeobpasoBaTens, a TakXe BbIXOOHOW Jpoccefnb Ansa  BbixoAda
npeobpazosarens. [NpenmyLLecTBO 3akmnoyaeTcss B KOMMAKTHOM MOHTaxe U B
BbICOKOYACTOTHOM  KOHTakte Mexay npeobpasoBatenemM U UIbTPOM,
aBToMartunyecku obpasyeMoM brarogaps KOHCTPYKLUUN.

Mo gaHHLIM N3roToBUTENSA Npeobpa3oBaTens.

MO,D,yJ'Ib nogaBneHuna 3y1IeKTpoMarHUTHbIX MOMeX pekoMeHayeTcAa UCMNOoJ1b30BaThb:

* Ong nogaBrieHNA KOMMYTaUWMOHHBLIX nomMex npeo6pasoBaTenﬂ C HE3KpaHUpOBaH-
HbIMW nNpoBo4aMun

e [Ns gononHuTensHoro o6ecneveHns AMC
Moaynb nogaBneHns 3N1eKTPOMarHUTHbIX MOMeX He MOXeT UCNOoSb30BaTbCA:
* [N5 CHUXEHUS LLYMOB ABuUraTens

* Ona yBennydeHud ,D,OI'IYCTVIMOVI OJIMHBbI MOTOPHOrO Kabensa npu nutaHum rpynnbl
OpuraTtenen ot ogHoro npeob6pasoBaTtens

* N1 CHMXEeHUA NoTepb TOKa Ha AJIMHHbLIX NpoBoJax

Mpw NpaBUNILHOM 3KPaHUPOBAHMUN U3NyHEHNE 3HAYUTENBHO YMEHbLUIAETCH. DKpaH npu
39TOM JOJKEH 6bITb NOAKIOHYEH C 060MX KOHLOB. [lIeNCTBME 3KpaHa yny4LlaeTcsa npu
ONMVHHBIX NPOBOAAX, EC/M 3KPaH HakagbiBaeTCd MHOMOKPATHO C MOMOLLIbIO XOMyTa
(BaXXHO: 3a3emyieHMe MO KOHTYpy!) Ha CMMOLLHYH METASINHYECKYIO KOHCTPYKLMIO.
MpoknapKka cTanbHOro 6POHUMPOBAHHOIO Kabens B MeTalyIM4ecKon Tpybke umnm B
KabenbHOM KaHasie Takxe 3arfnylaetr W3Ny4eHuWe, XOTH, KOHEYHO, OHa MeHee
adhpeKkTnBHA, HEM MEeOHbIN 3KPaH.

MapasuTHas eMKOCTb JIMHUU 3HAYUTENbHO YBENUYMBAETCH MpU 3KpaHWpOoBaHWUU
(TunnyHbIR - KO3 puumeHT 2-3). [Mo3TOMYy Ha 9SKpaHMPOBAHHOM MpoBOAde C
yBenuyeHneM ero AnvHbl TepsieTca Bce 60sbLias YyacTb ToKa Asuratens B BUAe Toka
yTeyku. [oaTomMy B He6NaronpusTHbIX Cryyasx SKpaHUMPOBaHWE BbIXOAHLIX JIMHUR
MOXET NPUBECTU K BO3HWKHOBEHWIO MOMEX, TaK KakK Mpu MOBbILWEHUN napasuTHOM
EMKOCTW TOKM YTeYKM BO3pacTaloT W WX BbICOKOYACTOTHAsA cocTaBnsaoLLas
yBenuumeaetcsa. B Takmx cnyyasx pgnsg nogasnieHWs nomex cnegyet npUMeHsTb
BbIXOAHble OUNBLTPbI NN (PeppUTOBLIE CepAeHHUKM BMECTO 3KPaHUPOBAHHBLIX JIMHWUIA.

BaxxHenumm CpefncTBoM nogaBfieHus rnomex, BbI3BaHHbIX JEencTBMeM
BbICOKOYACTOTHbIX TOKOB YTEYKW, SABMSETCA COOTBETCTBYIOLLAA BbICOKOYACTOTHLIM
TpeboBaHUAM CxemMa 3a3eMIIEHUS B 3NeKTpoLLKady 1 yCTaHOBKE.
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3aKoHbl U CTaHAapPTbl

5 3aKOHbI U CTaHAapPTbl

3akoHoOaTenbCTBO M craHgaptel B obnactmh OMC B nocnepgHve rogbl CUNBHO
N3MEHUNUCL. ATO BbINO BbI3BAHO CreayoLwMMK NpUYnHaMu:

BosHukna He06X04MMOCTb cornacoBaTb HEOH6XOAMMbIE AENCTBUSA U CTaHOapThbl MO
npegenbHbiM 3HaveHnsaM OMC ¢ cerogHsALWHUMM TEXHNYECKUMWN NOTPEBHOCTAMM.
OcCHOBHOWM TeHOeHUMen 3TOro mnpouecca corfnacoBaHms ObIO  MO3TanHoe
nosbiweHne ypoeHsa OMC Oo 3Ha4eHuid, KoTopble 06ecneyvnBaroT AOCTaTOYHYIO
6e30nacHoCTb npu cerofHsiLLHemM TEXHNYECKOM OocCHalLleHuu, "ona
YOOBNETBOPUTENLHOMN PaboThl B 3NEKTPOMarHUTHOW cpefe, 6e3 usny4eHus npu
3TOM 3IEKTPOMArHUTHBLIX MOMEX, KOTOPbIE MOTYT ObITb HEMPUEMIEMbI A1 OPYTMX
MMEIOLLMXCA B 3TOM cpefe ycTponcTs" (umtaTta na 3akoHa no OMC).

OTOT MpyHUMN SBNSETCA OCHOBHOM upeen 3akoHa 06 OMC u cerogHALHUX
ctaHgaptos OMC.

CnegytolLelt 3agayen ctaHgapTM3aumm aenseTcsa o6begnuHeHne Bcex TpeboBaHui
OMC, npegbaBnsiemMbIX K NPOAYKUMU, B OOUH OGLLMIA, TaK Ha3biBaeMblli CTaHaapT
npopykuun no SMC. MNpenmyLLecTBOM Takoro craHgaprta 6yaeT TO, HYTO B HEM
cogepxarcs Bce acnektbl OMC (MOMex0o3alUMLLEHHOCTb U U3MyYeHNe MOMEX,
MOSICHEHUS, METOAbI U3MEpPeHUs U T. A4.). Hanpumep, cevac Ha ctaamm NoaroToBKM
HaxoguTcs cTaHgapT Ha anekTpuyeckue npusogdpl (DIN IEC 22G/21/CDV). Ecnu
CYLLLeCTBYET CTaHOapT nNPOAYKUMM, TO OH [O/MKEH MPUMEHATBCA BMECTO
crneumanbHbIX OTpacneBbix cTaHgapToB. Ona onpepeneHnsa OMC ycTpolicTea
nonb3oBartefls [OS/DKEH fUWb NPOBEPUTb, rapaHTUPYeT NN UIroTOBUTESNb
BbIMNOSIHEHWE YCNOBUIA CreumanbHbiX CTaHOAPTOB WAM cTaHgapTa MNpoayKumu.
CreumanbHble cTaHZapTbl COAepXaT TONbKO MepedeHb cTaHgapTtoB no 3MC,
KOTOpble OOMKEH YYnUTbIBaTb N3rOTOBUTESb.

B npouecce co3gaHus BHYTPEHHEro pbiHKa OT 3akoHogjaTens TpeboBanochb
3aMeHnTb CyLLleCcTBOBaBLUME Toraa defepanbHble nNpaBoBblie akTbl (B [epmaHun,
Hanpumep, 3aKOH O MnoAdaBfieHWM paguornomMex) degepanbHbiM — 3aKOHOM,
cornacosaHHbiM ¢ EC. CoseT EC Bbinyctvn B 1989 rogy ons aTon Lenvn oUpeKTney
no 3MC 89/336/EEC, B koTopoI cTpaHbl — 4neHbl EC cpegm npoyero yctaHoBum
cpok cornacosaHuss o 31.12.1995. ®epepaTtnBHasa pecnybnuka [epmaHus B
Hosi6pe 1992 roga npeobpasosana anpektney no OMC B 3akoH 'epmaHum 06 SMC
(EMVG). OH HaxoguTcs B nepepaboTke ¢ noHA 1995 ropa.
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3aKoHbl U cTaHpapTbl

5.1 BaxHble 0603HaYeHuns1

UN3roroButenn

AneKkTpomarHuT-
Has nomexa

lMomexo-
3alynNLLEeHHOCTb

"C TOYKM 3peHMs 3TOro 3aKOHa, M3roTOBUTENIEM SBMSETCA TOT, KTO OTBEYaeT 3a
NPOEKTMPOBaHME W W3roTOBJIEHWE NpoAdyKuuuW, nornagaroLwen nop OUPEKTUBY Mo
3NEKTPOMarHUTHON COBMECTUMOCTU, UMW U3roTaBIMBaET N3 YXXe rOTOBOM KOHEYHON
NPOAYKUUN HOBYIO NPOAYKLMIO, NN UBMEHSIET, NepecTpanBaeT Unn nepeHacTpavsaeT
3Ty NpoayKumio".

Kakoe aTo umeeT 3Ha4eHue [/ U3rotoBuUTeNs MalmH/yctaHoBokK? OH nokynaet
NMPUBOAHbIE MEXaHW3Mbl, KOTOpble YCTaHaBMBaeT Ha CBOK MalUMHY/yCTaHOBKY U
CBfI3blBAET C APYrMMY KOMMOHEHTaMMU.

. an 3TOM OH HeceT OTBETCTBEHHOCTb 3a obecneyeHne IMC npu ncnosib3oBaHnn
KynJieHHbIX KOMIMOHEHTOB npuBoa.

b |_|OCTaBLLI,I/IK KOMMNOHEHTOB npuBoaa nomoraet U3rotoBuUTENIO MaIJJI/IH/yCTaHOBOK
npepocrtaBneHnem TEXHNYECKOWN OOKyMeHTauun, B KOTOpOl7I onmcbiBakOTCA
crnocobbl peLleHns  mepbl No obecnevexHmto OMC.

"C TOYKM 3pEHMs ITOro 3aKoHa, INEKTPOMArHUTHOW MOMEXOW SBNAETCA KaXpoe
9/1EKTPOMArHMTHOE SIBJIEHNE, KOTOPOE MOXET OKas3aTb OTpuLATENbHOE BAUSHWE Ha
bYHKUMOHNPOBAHNE  YCTPOMCTBA. DNEKTPOMArHUTHOM MOMEXON MOXET ObITb
9NIEKTPOMArHMTHBLIA  LIYM, HeXenaTemnbHbIA CUrHanm WM  WU3MeEHeHMe cpepabl
pacnpocTpaHeHus".

Y10 3TO 3HAYUT? INEKTPOMArHUTHLIMU MOMEXamMu SIBMSTCS BCE BUObl MOMEX,
Hanpumep:

* ESD = paspsg cTratm4eckoro anekrpmyectea

e Bcnneck Hanps>xeHus = yaoapHoe HanpsXeHue (BCnepctene rpo3bl UM npu
NOOKIMIOYEHUMN K CETH)

e BY-uanyyeHue (4epes Bo3ayx)
¢ BY-nomexa, cBA3aHHas C IMHUEN

e Bcnneck = O6biCTpble nepexogHble MNoMexu (pa3MblKaroLMecs KOHTaKThbI
WHOYKTUBHOM SNEKTPUYECKON Lernu)

"C TOYKM 3pEeHUst 3TOr0 3aKOHa NMOMEXO3aLUMNLLIEHHOCTb — 3TO CMOCOBHOCTL YCTPOR-
cTBa pabortaTb 6e3 CHWKeHUs (PYHKLMOHASNIbHOCTW BO BPEMS 3N1EKTPOMarHMTHON
nomexu".

Y10 3TO 3HAUMUT? [ToMeExXo3aLUMLLIEHHOCTBIO Ha3bIBAeTCA CTENeHb He4yBCTBUTESIb-
HOCTU MO OTHOLUEHUIO K ﬂeVICTBy}OU.lVIM M3BHE 3MEKTPOMarHUTHbIM Bo3gencTausam. K
9TOMY OTHOCATCA TaKXXe NMOHATUA:

e OMI1 = aneKkTpoOMarHMTHbIE MOMEXU
¢ [laccuBHbIN pexum
e Pexum BpeaHoro Bo3nencraus

lNpakTuka npuBOAHOM TEXHUKN — NIEKTPOMarHuTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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3aKoHbl U CTaHAapPTbl

CoortBetcTBUE CooTBeTcTBME npeobpasoBatenert M ApYyrux YCTPOWCTB CWIOBON SNEKTPOHUKM
MOHATUIO U3rOTOBUTENb.

N3roToBuTENEM, C TOHKM 3peHns 3akoHa 0 IMC, ABnseTca TOT, KTO CNPOeKTMpoBar
CWOBOE 3JIEKTPOHHOE YCTPOMCTBO B MalUMHE, MPU 3TOM OH COEOUHWIT pasfinyHble
KOMMOHEHTbI  (3nekTpolwikad, MporpaMMMpyeEMbIE KOHTPOSEPbl, KOHTaKTOPBbI,
npegoxpaHuTenu, npeodpas3oBaTtenn 4acToTbl, [OMOJSIHUTENbHbIE YCTPOWCTBA,
N3MEPUTENbHbIE  3NIEMEHTbI,  JaTyvKK,  OBUratenn, MexaHU4eckume  yanbl,
rMAPABIINYECKYIO CUCTEMY U T. A.) B (DYHKUMOHUPYIOLLYIO MalUvHy M MyCTWN €€ B
aKcnyaTaumio.

OH pomxeH o6ecne4vynuTb COOTBETCTBME MalUWHbI cTtaHgapTamMm no OMC, nposoaA
npoeKkTnposaHme C noHMMaHMEeM CyTU OMC. Mpn 3TOM OH [OMXKEeH 3HaTb, Kakue
3alnTHble Mepbl Tpe6leTCF| Oona KOMIMOHEHTOB, Yy4uUTbiBad MECTO pa3MelleHus
MallUHbI. 3Ty 3agadyy OH MOXeT pewnTb TOJIbKO C MNOMOLbK NocCTaBLMKa
KOMMOHEHTOB. [locTaBLMK OOMKEH OKa3aTb NMOMOLLb, KacaloLlyrca yCTaHOBKU ero
KOMIMOHEHTOB.

Ecnu narotoButens MalumHbl NpoOBOAMI NocnenosaTensHoe nnaHposaHme AMC npwm
KOHCTPYMPOBaHUN 1 CO0PKE MaLLMHbI, TO OH MOXET HAaHECTN Ha CBOK MaLUMHY 3HaK
CE. 310 noareepxpaeT cCOOTBETCTBME BCEM AencTByrowmM aupektmeam EC (3pech,
B YAaCTHOCTW, OAMPEKTUBE MO SNIEKTPOMArHUTHOM COBMECTMMOCTH).

5.2 Knaccugpukayms no obnactsim npUMeHeHUs1

CeFO,D,HﬂLLIHVIe CTaHgapThbl pa3gendroT ycsioBua mMecCta pa3MelleHnsa YCTaHOBKU Ha
NPOMbILLUJIEHHbIE U ObITOBLIE ycnoBus. on ycnosua onpenendarTtcd B Tak
Ha3blBaeMbIX crneunasibHbIX CTaHOapTax.

Ta6n. 11. PacnpegeneHue crieynasibHbiX CTaHAapTOB M0 YC/I0BUSIM MECTA pa3MeLLeHus

ycTaHoBKu
HasBaHue ctaHpapta ANS NPOMBILLNIEHHbIX | ANS 6bITOBbIX
ycnosumn ycnosumn
CneuwmanbHbI cTaHAapT NO U3MY4EHUI0 MOMeX EN 50 081-2 EN 50 081-1
CneupanbHbIi cTaHgapT No nomexosawmiieHHoctn | EN 50 082-2 EN 50 082-1

Ecnu npumMeHsiloTca cooTBeTCTBYOLLME cdhepe NpUMEHEHMUs crieuuasbHble CTaHaapThl
1 cTaHAapTbl NPOAYKUMK, TO BCe Tpe6oBaHms OMC BbINOHEHbI.

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




3aKoHbl U cTaHpapTbl

B Tabnuuax 12 1 13 npueeaeH nepeyeHb ncnbitaHni OMC, kOoTopble COOTBETCTBYIOT
crneumanbHbIM cTaHgapTam.

Tabn. 12. CrneymarnbHbivi CTAHAAPT 110 U3JTYHEHWUIO NOMEX

CneuuanbHbIn TpebyeTuamepeHus O603Ha4eHue
cTaHAapT no no
WU3ny4eHuo nomex

EN 50081-1 EN 55022 MpepenbHble 3Ha4YeHus 1 Crnocobbl U3MepeHUs
pagmornomex yCTPONCTB 06paboTKu MHdopmaLm

EN 55014 MpepenbHble 3Ha4YeHUs 1 CNoco6bl U3MEPEHUS
pagnonomex YCTPOWCTB C 3NEKTPONPUBOAOM M
6bITOBbIX NPUGOPOB

EN 61000-3-2") MpedenbHble 3Ha4eHUs AN TOKOB BbICLUMX
rapMOHUK
EN 61000-3-3" MpedenbHble 3Ha4YeHUs ana KonebaHnn HanpsXXeHus
n chnivkepa
EN 50081-2 EN 55011 MpepenbHble 3Ha4YeHUs 1 CNoco6bl U3MEPEHUS

pafmornomex NMPOMBbILLNIEHHBIX, HaY4HbIX U
MeQULMHCKUX YCTPOWCTB

1)  BOMXHbI NPUMEHSTLCS TONBKO AJ1t ONPEAeNeHHbIX YCTPOWUCTB

Tabn. 13. CrneunarnbHbivi CTaH[aPT 10 MOMEX03aLYNLLEHHOCTU

CneuuanbHbIn Tpebyet O603Ha4eHne
cTaHpapT no n3MepeHus no
NomMexo3aLUULLLEHHOCTH
EN 50082-1 EN 61000-4-2 [Momexo3aLmLLEeHHOCTb OT paspsfa CTaTMyYeckoro
3aneKkTpu4ecTsa
EN 61000-4-3 Nomexo3alUnLLEHHOCTb OT BbICOKOYACTOTHbIX
3N1EeKTPOMarHUTHbIX nonen
EN 61000-4-4 Momexo3aLmLLEeHHOCTb OT 6bICTPbIX MePEXOAHbIX
3MEKTPUYECKUX MOMEX / BCMNIIECK
EN 50082-2 EN 61000-4-2 [Momexo3almLLeHHOCTb OT paspsga CTaTM4eckoro
aneKTpu4ecTsa
EN 61000-4-3 [Nomexo3alUmLLEHHOCTb OT BbICOKOHACTOTHBLIX

SNEeKTPOMarHUTHbIX nonen

EN 61000-4-4 [Momexo3almLLEeHHOCTb OT BbICTPbIX NEePEXOAHbIX
3N1eKTPUYECKUX NoMeX / BCnsieck

EN 61000-4-6 MNomexo3alUnLLEHHOCTb OT HaBeAEeHHbIX MOMeX,
WHOYLUMPOBaHHbIX BbICOKOYACTOTHLIMW MOMSIMU

-4- MEX03aLLMLLEHHOCTb OT MarHUTHbIX Nosen
EN 61000-4-8") Momexo3al E€HHOCTb OT Ma onew ¢
3HEepPreTNYecKMMM YactoTamm

1) BOMKHbLI NPUMEHSATLCS TONbKO AN ONpeAeneHHbIX YCTPONCTB

YcTponcTBo, oTBe4atoLee TpebosaHuamM EN 50081-1, aTomaTn4ecku COOTBETCTBYET
EN 50081-2.

YcTponcTtso, oTBedatoLlee TpebosaHnam EN 50082-2, aBTomaTnyeckm COOTBETCTBYET
EN 50082-1.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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3aKoHbl U CTaHAapPTbl

OnpepgeneHne
obnactmn
NMPpUMEeHeHns

[MpombiLLIeHHbIE
ycnoBus

bbiToBbIE 1
KOMMepYeckue
ycroBusl, a Takxe
marsble
npegnpusTus

Mopgpa3peneHne Ha pf[Be o6nacT NPUMEHEHUS BbITEKAET W3  CreayloLlero
onpegenenns (cmotpm EN 50 081-2 n EN 50 082-2, rni. 5). Tam 3T0 3By4MT Tak:

EN 50 081-2: lMpOMbILWSIEHHbIE YCNOBUSA XapaKTEPUIYIOTCA HanMynMem CrnepyoLimx
O[HOMO VNN HECKOMbKNX MPU3HAKOB!

* VMEKTCH  MNPOMbILSIEHHbIE,  Hay4Hble WM MeOUUMHCKME  YCTpoWcTea
(ISM-ycTporicTea);

* 4acTo noaknyarTcs 60sbLUMe MHOYKTUBHbIE UITN EéMKOCTHbIE Harpy3ku,
e 60sbLUME CUSIbI QJIEKTPUHECKOro Toka " Bbi3BaHHble UMW MarH1UTHbIE MOJIA.

o1n NMPU3HaKNn ABNAKOTCA onpenendrlmMmm aremMeHTamMmn ﬂpOMbILIJJ'IeHHOIZ SJIEKTPO-
MarHuUTHOWN cpenbl, U OHK OTNINHaKOT NPOMbILLJIEHHbIE YCITOBUA OT OPYrnxX.

EN 50 082-1: non gencrBue 3TOro ctaHgapTta nonagaroT ObITOBbIE U KOMMEpPYECKue
nnowiagn, mansle nNpegnpusaTms, HaxoddlMecs Kak BHYTpUW, Tak U 3a npegenamu
3naHmin. CnegyoLwmin, XoTs U He MOMHbIA, NepeYeHb AaeT NpeacTaBiieHMe 0 TOM, O
KakKnx NnoMeLLeHuaxX 1 rnnowiagkax naet peyb:

e JKunble 30aHusi — ooMa, KBapTupbl, KOMHaTbl U T. 0.

e ToproBble NOMELLEHUSI — MarasuHbl, PbIHKA U T. [.

¢ Cnyxe6Hble NOMeLLieHNs — BeOOMCTBa U YUpPeXXaeHus, 6aHku 1 T. .

e PasBnekaTenbHble YYPEXAEHNA — KNHOTeaTpbl, PeCTOpaHbl, Kage, Kiybbl U T. 4.

e [lnowagkn Ha OTKPbLITOM BO34yXe — 3anpaBo4Hble CTaHUUW, aBTOCTOAHKMW,
pa3BiiekaTellbHble U CMOPTUBHbIE YHPEeXOAEeHUA N T. 0.

¢ [lomelleHuss ManbIX MpegnpuaTMin — MacTtepckue, nadopaTopun, CepBUCHbIE
LEHTPLI N T. A.

Bce mecTta npumeHeHusi, 0603HaYEHHbIE KaK MOOKOYEHHbIE HENOCPEACTBEHHO K
OO6LLIECTBEHHOW CETU HU3KOro Harnps>XeHusi, paccMaTpmuBaloTCa Kak OTHOCALUMECH K
ObITOBbIM U KOMMEPYECKNM yCnoBuam 1 K MasnbiM nNpeanpuaTuam.

lNpakTunka npuBOJHOV TEXHNKN — SneKTpoMarHuTHasi coemectumocTs (OMC) B npuBogHOV TeEXHNKE




3aKoHbl U cTaHpapTbl

5.3 0630p 3aKOHOB M cTaH[apTOB

Cnegyowmin 0630p oxBaTbiBAET OOLLENPUHATLIE 32KOHbI M cTaHgapTel Mo OAMC Ha

31.12.1996.

Tabsn. 14. O630p 3aKOHOB 1 CTaHAAapPTOB

3aKoHbl 1 ctaHgapTsl no AMC
89/336/EEC (= 1989)
3akoH no OMC ot 30.8.1995

DIN IEC 22G/21/CDV (npoekT:
Hos16pb 1995)

Ovpektnea no AMC

3akoH no OMC (aupektua no IMC, npeobpa3oBaHHas B HEM.

3aKOH)

Cranpapt npogykuumn OMC, BKoHas METOAbl UCMbITaHWA
3NEKTPUYECKUX NPUBOLAOB

TpeboBaHWs K MOMEXO3aLUMULLIEHHOCTK: . 5

Tpe6oBaHus K U3yHEHUo nomex: rn. 6

a) MisnyyeHne nomex (MCTOYHMK)
EN 50081-1 = VDE 0839T81-1

EN 50081-2 = VDE 0839 T 81-2
EN 55 011 = VDE 0875 T11

EN 55 014 = VDE 0875 T14
EN 61000-3-2 = VDE 0838 T 2

CneuvanbHbIi cTaHOapT (onpeneneHns/ycnoBmsa N3MepeHuni):

6bITOBbIE YCIOBUSA

CneuvanbHbIli cTaHOapT (onpeneneHns/ycnoBmsa N3MepeHui):

NPOMBbILUSIEHHbIE YCII0BUSA

MpenenbHble 3HAYEHWS: MPOMBILLINIEHHbIE YCTPOMCTBA
(= ISM-ycTpoiictea — . 12)

MpenenbHble 3Ha4YeHns: 6bITOBbIE MPUGOPDI

SMC: npenenbHble 3Ha4eHUsa Ond TOKOB BbICLLUMX FAPMOHUK
(IN <16 A)

6) MNMomexo3alumLLEeHHOCTb (Mony4aTenb)

EN 50082-1 = VDE 0839 T 82-1
EN 50082-2 = VDE 0839 T 82-2

EN 61000-4-2
= DIN VDE 0843 T2
=|EC 801-2 = IEC 1000-4-2

ENV 50 140
= DIN VDE 0847 T3
= EC 801-3 = |[EC 1000-4-3

EN 61000-4-4
= DIN VDE 0847 T4-4
=|EC 801-4 = IEC 1000-4-4

EN 61000-4-5
= DIN VDE 0843 T5
=|EC 801-5 = IEC 1000-4-5

ENV 50 141
= DIN VDE 0843 T6
=|EC 801-6 = IEC 1000-4-6

CneuwmanbHbli cTaHAapT: ObITOBbLIE YCNIOBUS
CneuwmanbHbI CTaHAAPT: NPOMBILLEHHbIE YCNoBUA

OnekTpomarHuTHas coBmectTumocTtb (OMC)
Paspsp ctatuctuyeckoro anektpuyectsa (= ESD)

OneKTpomarHuTHasi CoBMecTMMmocTb (OMC)
BY-06ny4eHune

OnekTpomarHutHas coBMmectTumocTb (OMC)
BbicTpble NnepexofHble NoMexu (= BCeck)

OnekTpomarHuTHas coBmectTumocTtb (OMC)
YOapHoe HanpshXeHue (= BCNieck HanpsXeHus)

OneKTpomarHuTHasi CoBMecTMmocTb (OMC)
BY-nomexa, cBsizaHHas ¢ NIMHUEN

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE
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CraHgaprt
npogykunn

3aKoHbl U CTaHAapPTbl

Ha ctagumn pa3paboTkun HaxoauTcs cTaHgapT npogykuum no SMC ans snekTpruyeckmx
npueogos (PDS = Power Drive Systems), koTopbii cogepXxuTt Bce TpeboBaHusA Mno
OMC. OH geicTByeT KaK A1 NPOMbILLUAEHHbIX, TaK U Ans 6bITOBbIX YCNIOBUA (6bITOBbIE
ycnosus = "lNepBas cpefa"; npomMbILLeHHbIE ycnosua = "BTopas cpega"). CtaHgapt
COAEPXMNT:

TepmuHbl 1 onpegenenns (1-a n 2-a cpega / obLas 1 orpaHnyeHHas QOCTYMNHOCTb /...)
Brn. 3

O6wwme TpeboBaHUs (UCMbITaHUS / OTHET 06 MCMbITAHWUAX / OOKYMeHTauus ans
nonb3oBarenen) B rn. 4

TpeboBaHWst K MOMEX03aLLNLLIEHHOCTU B . 5

TpeboBaHWA K U3ITy4eHUIO NOMEX B 1. 6

MwuHUManbHble TpeboBaHUA MO 06eCneHeHno Mep 6€30MacHOCTN B . 7
MeToabl SMC + HM3KOYacTOTHbIE iBNeHus aon. A + B

OToT cTaHgapT npoaykumu no SMC nocne yTBepxaeHus 6yaeT MMeTb NPUopuTeT Hag
BCeMM TpeboBaHMAMN cneumasnbHbiX cTaHgapToB! 310 03HavaeT, 4To B 6nnxanwem
éyoyliem BcCe [OEWCTBYIOLLUME Ha CErogHfILLHUA f[eHb CTaHgapTel B 061actu
3NEKTPUYECKMX MPUBOLOB O6yayT 3aMeHEeHbl 3TUM CTaHAAPTOM.

lNpakTnka npuBoOJHOV TEXHNKN — SneKTpomarHuTHass coemectumocTs (OMC) B npuBogHOV TEXHUKE




TepmuHbl AMC ABc 6

6

TepmuHsl AMC

ESD

BbiToBbIE ycnosua

BHeluHne ycnosusa

BospelictBme

Bcnneck

Bcnneck HanpsxeHus

BbixopgHon gpoccenb

BbixogHon couneTp

FapMoHWKK

apMoHuyeckune
kone6aHus

MépunaHbLIA UMMYNbLC

Ovnonb

3aryxaHue nomex B
3KpaHe

KoMMyTaumoHHble
npepbiBaHNSA

Mogynb nopasnexus
3MEeKTPOMarHUTHbIX
rnomex

O6nacTb NpUMeHeHust

I'IapaaMTHaﬂ €MKOCTb

123

Electrostatic discharge — OnekTpocTatuyeckuii paspsg.

MecTto pasmeLlleHnsa yCTaHOBKU C OTHOCUTENTbHO HU3KUMU Tp96OBaHMHMM K
nomexosalineHHOCTU N BbICOKUMU TpGﬁOBaHMﬂMI/I K N3Nny4eHuto nomex.

MecTto pasmMeLleHnsa yCTaHOBKK, CMOTpU obnactb NPpUMEeHeHUA.

e TlanbBaHW4Yeckoe BO3AENCTBUE: BOHUKAET, ECNN HECKOMbKO YCTPOMCTB
UCMOMb3YIOT OfHM M Te e UCTOUHUKU HaMPsXKEHUs, NpoBoga W ap.

*  VIHAYKTUBHOE BO3LEVCTBIE: BO3HMKAET, ECN MarHUTHOE nose
NPOBOAHMKA C TOKOM UHAYLIMPYET HaNpsiKeHWe NoMexu Ha netne
NPOBOAHMKA.

¢ EMKOCTHOe BO3[ENCTBME: BO3HUKAET, ECIN Yepes NapasuTHYo eMKOCTb
COCefHUX NMPOBOAHVKOB NEPeaatoTCsi CUrHasbl MOMeXM.

MocnepnoBaTenbHOCTb GbICTPbLIX NEPEXOOHLIX MOMEX C KPYTbIM (DPOHTOM.

MMnynbC NOBbLILLEHHOIO HANPSXXEHUS C 6ONbLUMM COAepXaHUeM SHEPTrUN B
H4Y- n BY-gnanasoHax; BO3HMKaET, HanpuMep, npu yaape MOomHUn.

[na cHKeHns ypoBHA Nomex BbIxogHoro kabens. [poccens BmecTe ¢
napasvTHbIMU EMKOCTSIMU 06pa3yeT (OUNbTP HU3KUX YaCcTOT, KOTOPbIV
CKPYMSIET NPSAMOYrofbHbIE MMMYIbChl BbIXOQHOMO HAMPSHKEHWS.

cM. CvHycounganbHbli unbsTp.

apMOHMYeCcKMe COCTaBMSAOLLME OCHOBHOW BOJIHbI, BO3HUKAIOT NPU UCKaXXEHUMU
CVIHyCOVAAnbHOW OCHOBHOW BOJTHbI.

FapMoHnyeckme konebaHnsa OCHOBHOWM BOJHbI BO3HMKAOT MPU UCKaXEHUN
CVHycoMaanbHoM b OpPMbl OCHOBHOW BOJTHbI.

— Bcenneck Hanpsa>xeHna

OnekTpuyeckuin aunons: NMpoBoaHUK 06pasyeT NepeaatoLLyio U NPUEMHYIO
aHTEHHY ANS 3NEKTPUYECKMX NOnen.

MarHuTHbIM gunonk: MNMeTns npoBogHMKa 06pal3yeT nepenaroLLyto U NPUEMHYIO
aHTEHHY ANS MarHWTHbIX NOnen.

3aTyxaHue nomex B 9KpaHe MokasbiBaeT, B KaKo Mepe CHU3UMMUCh NoMexm
npv NPYMEHEHNMN 3KpaHa.

I'IpocanKa CeTeBOro HanpsaXxeHusa Npu NepeknioyYeHnn Toka ¢ ogHoro
BbINPAMUTENBLHOIO Anoaa Ha BXoAe CeTeBOro Hanpsi>XeHns Ha ,qpyron.

BasoBbIi ounsTp ¢ ceTeBbiM PUNBETPOM U BbIXOOHbLIM APOCCENEM.

MoppaspeneHve MecT pa3MeLLieHNs YCTaHOBKM Ha NPOMBILLINIEHHbIE U
6bITOBbIE YCNOBUS.

EMKoCTb, KOTOpas nmeeTcs, Hanpumep, Mexay AByMs COCEAHVMU NPOBOAAMM.
Mpn 3Tom NpoBoda Kak 6b1 06pa3ytoT ABe NNacTWHbI KOHAEHcaTopa.

lNpakTuka npuBoOAHOM TEXHUKN — DNIEKTPOMarHUTHas coBMecTumocTs (OMC) B npuBoAHON TEXHUKE 89
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ABc TepmuHbl AMC

[MoBepxHOCTb 06LLEero
BbIBOJA 3eMN

MNonaesneHue
KOMMYTaUMOHHbIX
nomMmex

MonHoe
COMNpoTMBIIEHNE

[MomexoycTon4mBoCTb

MpombILLNeHHbIe
ycnosus

MpoTunBohasHas
nomexa

CeteBoMt gpoccerb

CeTeBor unbTp

CuHyconpanbHbIv
unstp

CuHdpasHas nomexa
Tok yTeykun

deppuToBbLIV
cepaeyHnK

OnekTpocTaTn4eckmin
pa3psg (ESD)

aMC

O6LWWin BbIBOA, 3a3EMITEHHON MNOBEPXHOCTU KOopnyca Ars BCex NpubopoB OAHOM
YCTaHOBKW.

Mepa no ocnabneHuio pagnonomMex Ao yCTaHOBSIEHHbIX 32aKOHOM MpefesibHbIX
3HAYEHUN.

COI'IpOTVIBJ'IeHVIe, 3aBucsLlee OT 4acToThl.

OTO COOTHOLLIEHME Mexay nsny4yeHmem nomMmex n noMmexosaluleHHOCTbIO.

MecTto pasmeLleHnsa yCTaHOBKU C BbICOKUMU Tpe6OBaHI/IFIMI/I K
nomexosalneHHOCTU N OTHOCUTESIbHO HU3KUMU TpGﬁOBaHI/IﬂMI/I K
N3Nny4eHuto nomMex.

CMMMeTpI/I‘-IHaH nomexa. I'Ipeo6na,qaeT NpU HU3KMUX HacToTax, KOHTYpP TOKa
NnoMexun 3amMblkaeTcqa MMerLLnMnca npoesogamu.

[ns cokpalleHns KOMMYTaLMOHHbIX NPEpbIBaHMIA 1 CETEBbIX FAPMOHMK; NS
CHVDKEHUS TOKa BKJTOYEHUS B CETU; AJ151 NOBbILLEHUSI CTOMKOCTU
npeo6pasosaTensi Npy NepeHanpPsiKeHmsX.

[N 3amThl CETU OT HanpsXKeHWIA NOMexm

[na nogaBneHnst KOMMYTaLUMOHHBIX MOMEX, (OUITETPALIMM LUYMOB U CHUXKEHWS
MUKOB TOKA YTEYKW MU rpynnoBom npueoge. CuHycomaansHbIi ouUnsTp
o6pasyeT 13 NPSIMOYroNibHbIX UMIMYNbCOB BbIXOAHOrO HaMPsHKEHWs!
CUHycOoMaanbHoe HanpsbXeHue.

HecvmmeTpryHas nomexa. BosHUkaeT npu BbICOKMX HacTOTax, KOHTYp Toka
NoMexu 3aMblKaeTcs NapasuTHLIMU eMKOCTSIMM.

ToOK, KOTOPbI CTEKAET C NPOBOAOB UMM NPUOOPOB Hepes NapasnTHbIE EMKOCTH
Ha 3emnio.

[ns nogaBneHust BbICOKOHACTOTHbIX CMHd:)a3HbIX nomex.

Momexa ¢ Manov 3HeproeMKOCTbIO U LUMPOKUM CMEKTPOM HYacToT, KoTopast
BO3HWKAET NPY TPEHWUM Pa3fIMYHbIX MaTEPUaNioB MeXay COBOW.

OneKTpomMarHuTHasi COBMECTUMOCTb. TpeboBaHMs K yCTPOMCTBaM:

¢ BoO3HMKHOBEHWE ANEKTPOMArHMUTHBLIX MOMEX AOSDKHO ObITb OrPaHUYEHO ANs
obecneyeHns HopManbHOro PYHKLMOHUPOBaHNSA pagmo- u
TENEKOMMYHWKALUMOHHbIX YCTPOWCTB 1 ApYyrnx Npuéopos.

e YcTponcTBa OOMKHbI 06nagaTth 4OCTATOYHON YCTONYUBOCTBIO K
3MEeKTPOMarHUTHLIM NOMexam Ans o6ecrneyeHnss HOpMasnbHOro
hYHKUMOHNPOBaHWA (uuTaTta u3 3akoHa no AMC).
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AnchaBUTHbIN yKa3aTesb

7 AndaBUTHbIN YKa3aTtesb
A

AHanorosbI curHan 66

B3aumopencrteune 5
Bospenicteune 6
BospernicTBrne nomexu 61
BY-ananasoH 7

Bbi6op npoBoga 57
BbiBOO Kabens 68
BobixogHom gpoccens 79
BbixogHon duneTp 77

r

"pynnosow npusog 78
Mpynnbl npoeogos 57, 59, 60, 64, 67

a

HewncTteme akpaHa 64, 68
[nana3oH BbICOKMX YacToT 7
[nana3oH HU3KNX 4acToT 7

3

3azemnenue 53, 60, 64, 69, 70
3aTtyxaHue nomex B 3KpaHe 61, 62

n

N3nyyeHne nomex 6, 78
MNcTo4HWK nomex 5, 6

K

KabenbHbi kaHan 57, 64
KommyTaLmoHHOe npepbiBaHue 73
KoMnoHeHTb! Afa nogasneHus nomex 73
KoMnoHeHTbI ycTaHoBKU 60
KoHcTpyKkuus snektpoLukada 67

M

MecTo ycTaHOBKM 69

MexaHnambl nomex 5

Mogaynb nogaBneHns aneKTpoMarHUTHbIX
rnomex 81

H

HanpsixeHue cetn 65
HecummeTpuyHas nepegaya 66
HwskoBonbTHOE NUTaHue 65
HW3KOBOMbLTHLIE HaNpPsXXeHus 65
HY-pnanasoH 7

(o)

O6wmin BbIBOA, 3a3eMNeHus 64

n

MapasuTHas emMKocTb 9

Mepepayva curHana 66

MnTtaHwe ot ceTn 65

lMnaH 3HeprocHab>xeHus 65
lMnactmMaccoBbln Kopnyc 63
lMoBepXHOCTb O6LLEro BbIBOAA 3A3EMIIEHHOIO
Kopnyca 60

lMopaBneHMe KOMMYTaUNOHHBIX NOMeX 78
Mopaya nutaHusa 65

MopkntoyeHne aKkpaHa 61, 63

lMonHoe conpoTmBneHue 8

lMonHoe conpoTuBreHne skpaHa 61, 62
Mony4artenb nomex 5

NMomexa 6

Momexo3alluLLEeHHOCTb 6
lMomexoycTon4mBOCTb 6

Mpoknagka nposogos 61, 69, 70

P

Pa3pgeneHne noteHumanos 66

Cc

CeTeBow gpoccens 73, 76
CeTteBoW counbTp 76, 77
CeTeBble rapmMoHukmu 74
CeyeHve 8

CummeTpuyHan nepepgaya 66
CwvHycovpanbHbIn ounbTp 77
Ckpy4mnBaHue 59
CoepunHeHwne ¢ 3emnen 55

T

Twunbl npoBogos 58
Tok Bknto4eHus 75

Yy

YpoBeHb Nomex 6

YCTOMUYMBOCTb NpU NepeHanpsixxeHuax 74
()

®uneTp 69, 70, 71
OunbTpaums LWymos 78

1]
Llenb 3a3emneHuns 53
y

YacToTHble XxapakTepucTukn 7
YyBCTBUTENBHOCTbL K MOMexam 66

e

OkpaHupoBaHue 61, 64, 81
OneKTpoMarHMTHoe Bo3gencTene 6
OMC 6
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