Bbapbepbl NCKpO6e30nacHOCTMU:

LWYHT-ANOAHDbIE WU C raJibBaHN4Ye€CKON pa3BA3KOU?

Kputepun gnsa o6ocHoOBaHHOro Bbibopa.

BBepeHue

ANCKyCcCnUsi OTHOCUTENbHO MNPEUMYLLECTB LWYHT-AMOAHbLIX 6GapbepoB wnmn
6apbepoB C ranbBaHMYECKON pa3BSA3KOM MNPOAO/IKAETCA B TE€YEHME MHOrux ner.
BoNbWMHCTBO MaTepManoB Mo 3TON TeMaTUKe MMENO LUeflb A0Ka3aTb NPeBOCX0ACTBO
NCMONb30BaHUSA OAHOM TEXHONOrMM Haa Apyron. Llenb aTol cTtaTbn npuMepuTb
NO3MLUMKMU OMMNOHEHTOB M AaTb cbanaHCMpOBaHHbIE AapryMeHTbl, KOTOpble NO3BONSAT
NoNb30BaTENIl0 CaMOCTOATENbHO caenatb O060CHOBaHHLIN BbIGOP ANA KaXaoro
cneuymdunyeckoro npnumeHeHus. CtaTtbs 3aKaHYMBAETCS NPOCTON Tabnuuen pacyeta
ANs cnyyaes, Korga Bblbop He oueBUAEH.

[aHHbIA MaTepuan HakanavBanaca W pa3BMBaCS 3HauMTeNbHOE BpeMs,
0HaKO MafloBEPOSITHO, YTO OH MOJIHOCTLIO OXBaTbIBAET BCe acnekTbl npobnembl. Co
BPEMEHEM YTO-TO MOXET 6bITb NOABEPTHYTO PEBU3UM U AOMNOJIHEHO, Tak Kak ob6e
TexHonorum passmBatoTcsl. Ecnn Bbl umeeTe ntobble KOMMEHTapuM OTHOCUTENbHO
coAepXXaHust UK ynydlleHnin B npeaenax pacCMaTpuBaeMoi TeMbl, aBTOPbl XOTeNM

6bl NONy4YuTb MX. IDTO NydwMit cnocob caenatb Matepuan 6onee €eMKUM W,
cnepoBaTenbHO, 601€ee UeHHbIM.
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OcHOBHOE Ha3sHayeHune
nckpobesonacHoro nHTepdenica -
YCTpPaHUTb NoTpebHOCTb
cneumanbHOM cepTudukaunm
obopynoBaHusa 6e30nacHOM 30HbI.
O6opyanoBaHue, ycTaHaBAMBaeMoe
B 6e30macHoO 30He, 0ObIYHO
CNOXHO, MHOTO(YHKLNOHANbHO U
3Heproemko. Mpu noBpexaeHumn
3T0 06opynoOBaHME MOXET CTaTb
WCTOYHWUKOM SHEPruu,
HeaoMNMyCTMMOW AJ1s OMacHOMn
30Hbl.

NaeanbHbI MHTepdec
OOJIKEH B HOPMaJlbHOM pexunume
nponyckaTb paboune curHansbl (c
AOMNYCTMMOWN A1 OMacHOM 30HbI
SHEepPreTuKom) ¢ MMHUMaTbHbIMA
notepsamu. B cnyyae aBapumn
obopynoBaHusa 6e30MacHO 30HbI
MHTepdenc AOMKEH U3MEHUTb
CBOWM XapaKTePUCTUKN U
OrpaHNUNTb YPOBEHb SHEPIUN,
rnepenaBaeMoli B OMacHyt 30HY
0o 6e30nacHOro ypoBHS.

NckpobesonacHble
6apbepbl Ha WYHTUPYHOLLNX
avnopax 6bin paspaboTaHbl B
KoHue 1950-x ans
KOHTPO/I/1EPOB YrMpaB/ieHNS
TEXHONOrMYECKNMIN NpoLieccaMm B
XMMUYECKOM MPOMbILLSIEHHOCTU U
CUYMTAOTCH CTapennM ns
paccMaTpUBaAEMbIX METOAOB
nckposawmTtel. OgHako,
nsonupytowmne nHtepdencol ans
pene BXOAHbIX YCTPOMUCTB
KOMMYTaTOpPOB, UMEBLUME
ranbBaHNYeCKYIO pa3Bsa3Ky, 6biin
M3BECTHbI 3@ MHOIO NIET A0 3TOrO,
a aHanoroBble MHTepdEeNnchbl C
rasibBaHW4YeCcKol pa3BsA3Kon 6binn
OOCTYnNHbI yXXe B 1953 roay.
BypHoe pa3sutne obenx
TEXHOMOINI B NOCeAHME roabl
HUKaK HEe MOBUSAIO Ha UX
dyHAaMeHTaNbHble OCHOBbI.

Puc. 1 mn?2

B3PbIBOOIMNACHASA 30HA BE3O0MACHAS 30HA

CeptuduumpoBaH
Hoe
obopyaoBaHue

Ceptudoumum-
pOBaHHbIN
BmecTe unu no otaensHoCTH, MCKpo.

6e3onacHbIn

Heceptudouy
M-poBaHHOE
obopyaoBaH
ne
6e3onacHon

Heceptuduumposa
HHOe npocTtoe
obopypnoBaHue [ Unut.=220 B

BE3OMNMACHbIA UHTEP®ENC

WyHT-anoaHbIE Bapbepbl
6apbepbl C ranbBaHU4YecKoun
pa3BA3KoOM

KoHuenuuna 1958 PeneiHble

Reddin
g Telemechanique 1950’s

Opo6peHbl 1961 Pepperl & Fuchs
Gresham Kent
AHanorosble
Evershed & Vignoles 1953
MTL 1974

UcTopusa
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Puc. 3 nnnoctpupyeT NpuHUMN
NOCTPOEHUS WYHT-ANOAHOIO
nckpobesonacHoro 6apbepa,
OrpaHMYMBAlOLLLErO 3/TEKTPUYECKUIA TOK
N HanpshXeHne Ha 3NeMeHTax onacHom
30Hbl. CTabunutpoHbl (amnoabi
3eHHepa) OrpaHu4uMBaloT
HanpshkeHue, N SNEeKTPUYECKU TOK.
3awmnTHbI pe3nctop (CLR) orpaHu-
YMBaET 3/IEKTPUYECKMI TOK B IN1EMEH-
TaxX B3pbIBOOMACHOW 30HbI. [1naBkas
nepeMblyka NpefoTBpallaeT nepeaadvy
SHEeprumn B ornacHyt 30HY B c/lyyae
nospexaeHns o6opyaoBaHus
6e30nacHOM 30HbI.

NckpobezonacHbih 6apbep ¢
rasbBaHN4YeCcKon pa3Bsa3kon (n3ons-
TOp), WITIOCTPUPOBAHHLIN Ha Puc. 4,
pa3pbiBaeT ntoboe npsimoe (rasbBaHu-
yeckoe) coegMHeHue Mexay 3N1eKTpu-
YeCKMMK uensiMm B3pbiBo6e3onacHom um
B3PbIBOOMACHOM 30H 3@ CYeT MUCMoJib-
30BaHUS C/10S1 U30NALMOHHOIO MaTe-
puana mMexay HUMU.

Mepenayva nHdopmaumm
npomn3BoAnTCA 06bIYHO Yepe3 0AMH U3
BMAOB TpaHChOpPMaToOpOB: ONTPOH,
TpaHcdopMaTop unu pene.
OkoHuaTenbHO B3pbiBO6E30MacHOCTb
[OCTUraeTCs 3a CYET MCMOMb30BaHUS
ANOAHO-PE3NCTMBHOM CXEMBI,
noao6HoM WyHT-gnoaHOMY bapbepy.

Tak KaK uenb ONacHOM 30Hbl
rasibBaHW4YeCKMN He CBSi3aHa C uenbto
6e3onacHon 30HbI, 6510KMpOBaHKe
ype3MepHol sHeprum B 6apbepe C
ranbBaHNYeCKOM pa3Bs3Koh 06bI4HO
pacueHMBaKOT Kak adhdeKTUBHOE U
dyHaameHTanbHoe (Puc. 5). Mpaktn-
YecKu, HOMb U3MepuTenbHoro npmubopa
06bI4HO CBSI3aH C 3a3eMIeHHOMN
HelTpanbio TpaHchopMaTopa SHepro-
CHabXxeHus Ans npenoTBpaLleHuns
nomex n coobpaxxeHuii 6e3onacHocTu.
Takum o6pa3oM nNpu NOBPEXAEHUN TOK
3aMblKaeTcsl Ha HeNTpasib, Bbi3biBas
pa3pylueHne nnaBKkoro npegoxpa-
HUTenNs, ycTpaHsoLee KOPOTKOe 3aMbl-
KaHue 3@ OTHOCUTENbHO KOPOTKOE
Bpems.

AHanorm4yHasi cutyaums c
KOPOTKMM 3aMblkaHneM B 6e3omnacHom
30HEe NpU UCMOJSIb30BAHUMN LIYHT-
anoaHoro 6apbepa MANCTpUpOBaHa
Ha Puc. 6, korga nNpu NoBpexaeHumn
TOK 3aMbIKA€eTCSl Ha 3a3E€MJIEHHYHO
HenTpanb B npeaenax 6esonacHomn
30Hbl MOYTK TaKUM >e CnocoboM.

BaxkHoe pa3nimuune B TOM, 4TO
nasZeHne HarnpsH>KeHUs mMexzay TOYKOM

3a3eMJIeH1s WYHT-AN0AHOro 6apbepa u

3a3eMJIEHHOW HelTpasblo TpaHcdop-
MaTopa (Mexay Todkamm X 1 1 X) B
3TOM C/nlydae He AOJ/HKHO NpeBbiwaTh
YCNOBWUIA ANS OMacHOWM 30HbI U 6bITb
MUHMManbHO (MeHble 10 B). B cnea-
CTBME 3TOr0 LNHA 3a3eM/IeHUS LWYHT-
anoaHoro 6apbepa A0/MKHA UMEeTb HU3-
Koe conpoTuBieHne n aybamposaTbCs
(B cooTtBeTcTBMM ¢ TOCT P 51330.10-
99), UTO ABNAETCH KPUTUYECKUM YC/10-
BMeM obecneueHus B3pbiBo6e3onac-
HOCTMW.

Puc. 3 4

B3PbIBOOMNACHAA 30HA

BE3O0MACHAS 30HA

BesonacHoe
3asemneHue

[3 o6LiuHO nx 28 B, 93 MA, 300 Om,

rae Hanpskenue oTceuku Uo =28 BONLT, a OrpaHUumMTEnsHOM pe3ncTop Ro = 300 Om

LUyHT-guoaHble uckpoGesonacHble 6apbepbl s

OlACHASI 30HA BE3OMACHASA 30HA

MK

o—t—1-¢ enb enb
Nopknioyenne i OI'II-laCHOﬁ 6estl;lnaCHOL7l MopknioueHue
B ONacHom B GesonacHom
30He O rS 30HbI 30HbI 30He
—oO

CepTucULMpPOBaHHbIN
KOMMOHEHT

OrpaHuyeHue
3Heprum

——o

CepTud
POBaHHbIN
TpaHcdopmaTop

| — o § ") ¢ 1)

— - A
Bapbep C raqibBaHN4eCKOU pa3BA3KOU

30Ha ycTaHOBKMN

AaTYyMKoOB Cucrtema

n3mepeHus

14

3asemneHue o6bekTa

WUsonupoBaHHble
BHYTpPEHHWE 3neMeHTbI

Bapbep ¢ ranbBaHUYeCKO pa3BA3KOW NPU NOBPEXKAEHUH 5

30Ha ycTaHOBKM

NUCTEM:
AaT4yukKoB CHcrsha

u3smepeHus

i

LnHa X1
3aJeMnLHMﬂ

Gapbepa

3asemneHue oobekTa

WUsonupoBaHHbIe
BHYTPEHHME 3NIEMEHTbI

LUyHT-gMoaHbIN 6apbep Npy NOBpeXAeHUU
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Puc. 7

Puc. 7 npeacTtaensieT coboi OTHOCMTENbHOE COOTHOLLEHME JOCTOMHCTB GapbepoB ¢
ranbBaHNYeCKOWN PasBA3KON U LLYHT-ANOAHBLIX 6apbepoB.

3HayeHns BeCOBbIX KOAPPULMEHTOB ANSA KaXO0ro U3 3NEMEHTOB NPeaCcTaBleHHOro
CNMcKa AOIMKHbI BbIGUPATLCSA B 3aBUCUMOCTU OT CreLMdUKN KOHKPETHOro 06opyaoBaHus 1

3agaun.

I'Ipop,onmeHme CTaTbW pacCKpbIBa€T MYHKTbl 3TOM0 CrCKa CpaBHEHUA TakK, YTO Obl
Kaxkabln 13 nepeyvyncneHHbIX Ha Puc.7 MYHKTOB MOI ObITb KOPPEKTHO OLIEHEH.

WyHT-gnoaHbIe Gapbepbl
MpocTtoTa usgenun (6onblioe Bpems
6e30TKa3HOM paboThl)

YHuBepcanbHOCTb

Huskue notepu
He TpebyeT oTAENLHOro UCTOYHUKA NUTAHUS

OrpaHuYeHHbIN gnana3oH pabo4umnx
HanpsKeHun

OrpaHu4yeHHOe HanpsikeHue, 4OCTYMNHOE B
onacHou 30He
Bornee BbicOKass NNOTHOCTbL MOHTaXa

Heob6xoaumocTb (pyHOamMeHTanbLHOro
6e3onacHoro 3asemrneHusi 6apbepoB

Heob6xoaMMocTb MCNONbL30BaHUSA TOMbKO
HU3KOBOJILTHOro 060pyA0BaHuUA,

obycrnoBreHHoe rafibBaHU4eCcKol CBA3bIO
MeXAay onacHom u 6e3onacHoOm 30HaMMm.

O6opyaoBaHMe onacHoOW 30Hbl OJMKHO
ObITb M30NMPOBAHO OT 3eMJU

TouyHoCTb M NUHeNHOCTb Bbiwwe (0,1 %)

CToOMMOCTb HUXe

Xopoliasa 4acTOTHbIN Anana3oH
(no 100KHz)

He noppaetcs BoccTaHOBMEHUIO Nocre
aBapum

YA3BUMbI K MONTHUN U Apyrum mMmnynbCHbIM
nepeHanpsaXxXeHnsaMm.

Bonbluas npakTuKa 3KCnyaTauum Bo BCeM
Mupe

Bapbepbl ¢ ranbBaHNYECKON pa3Bsi3Kon
(v3onaTopsl)

CnoxHoCTb usgenun (cpegHee BpemMs
6e30TKa3HOM paboThl)

Cneumnanu3npoBaHHOe Ha3Ha4eHue Ans
Ka)Xkgoro ycTpomcTea

Bbicokoe aHepronotpeb6neHue (~2 BA)
Heo6xoanMm oTaenbHbIAN UCTOYHUK NMUTAHUS

Bonee WMpokKKn guanasoH paéoumnx
HanpsiKeHUn

Bonee Bbicokoe HanpsikeHne (MOLWHOCTb),
OOCTYyrnHble B onacHou u B 6e3onacHoun
30Hax

MeHee BbiCOKasi MSIOTHOCTb MOHTaXa

MeHee cTporue Tp66OBaHVIﬂ K 3a3emMJieHUno

OTcyTCTBVIe ranbBaHU4YeCKOW CBSI3U

O6opynoBaHne onacHOW 30HbI MOXET UMeTb
KOHTAaKT C 3eMsen

MeHee BbicOKasA TOYHOCTb U JIMHEMHOCTb
(0,25 %)

YBenuyeHHasa cCTOUMOCTb

OrpaHu4YeHHbIN YaCTOTHbIV Anana3oH

MoxeT ObITb BOCCTAaHOBIEH Nocre aBapuu

MeHee yA3BUMbI K MOIMTHUU U APYTrUM
MMNyIrNbCHbIM NepeHanpaXeHUsaMm.

He3sameHuMbI B kopabnecTtpoeHuu u gnsa
oTAernbHbIX cneuuanbHbIX TPUMEHEHUN.

COOTHOLIEHNe JOCTOUHCTB 6apbLepoB
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Puc.8,9m 10

Manoe KonmM4ecTBo
3NEMEHTOB 1 MPOCTOTA LUYHT-

anoaHoro Gapbepa nckpobesonacHCTU LLyHT-OMOAHbIe Bapbepbl
Ha4aeT, 4T HW, KaK n T T, ~

OSHaHAGT, 110 OHM, Kak Flofardiot, Gapbepbl C rafibBaHn4ecKou
ABnstoTcs dbonee HaaeXHbIMU. a3Bﬂ3KOVI

bornee KoppekTHO cpaBHMBATb MpocTbie P

(6bonbwasn HapaboTka Ha oTkKas) CrnoxHble (MeHblue HapaboTka Ha oTKa3)
HageXXHOCTb bapbepa ¢
rasibBaHN4YeCKOWN pa3Bs3Koun C Bapbep ¢ ranbBaHMYeCKOW pa3BA3KON COAEePXUT bonblue
KOMMOHEHTOB, HO CPaBHUBaTbL CreayeT C y4eToM
HafeXHOCTbIO LYHT-ANOAHOTO BCeX (byHKuuopHaanblx 0COBEAHOCTEN
6apbepa HY>XHO C y4€TOM Bapbep ¢ ranbBaHU4YecKoM pa3BA3KOWN
HEeoOXOoAMMbIX AOMONHUTENBbHbIX MeHee TpebGoBaTerieH K UCTOYHUKY NUTaHUIO
3J1IeMEHTOB, Tpe6yeMb|x ana .
_ ° CpenHee Bpems 6e30TKka3HOM paboThbl:

obecneveHns Tom e caMon pyHKUNN. 70 ner 18 ner

Hanpuwmep, Puc. 9 1 10 (35 neT coBMecTHO ¢ pene)
nokasbiBaeT 0ObIYHYHO nepeagady
COCTOAHNA KOHTAKTOB, UCMNOJ1b3yA Haﬂe)KHOCTb

KOMOUHaUMIO LWYHT-guogHoro bapbepa
1 perie, KOTOpbIM LUYHT-ANOAHbIN
Oapbep AomKeH ObITb AOMOSTHEH NO
CpaBHeHuto ¢ bonee
YHKLMOHaNbHbIM 6GapbepoM ¢
ranbBaHNYeCcKoW pasBA3KOW.

3710 YMeHbLUaeT o4eBngHoe B3PbIBOOMNACHASI  BE3OMACHAS 30HA
NPEBOCXOACTBO LUYHT-ANOAHOMO 30HA
Oapbepa B HageXHOCTW.

MTL 787S
LUyHT-AnOAHBIV
6apbep

6

%

HopmaneHo-
3aMKHymbie
KOHTaKTbI 110/1eBOro
Aarymnka
Pa3MbiKaroTcs

npu cpabartbiBaHUM

P 3azemneHue

nyue KOHTaKTbl C WWYHT-ANOOHbLIM 5apbep0M 9

B3PbIBOOMNACHASA 30HA BE30MACHAS 30HA

Pe3ucTopbl ans
o6HapyxeHua 5
NOBPEXAGHUS NIMHUMK Harpyska
ik - Peurnanu-
OH3auus unu
CcXeMbl
OTKMOYeHNA

HopmanbHo-
3aMKHYymble
KOHTaKTbl noneBoro
Aaryuka
pasMmbikaroTcs

npu cpabaTbiBaHUM

= 3asemneHue

Bapbep ¢ ranbBaHMYeCKOWN pa3BsA3KOM
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B obwem cnyyae LyHT-
AnoaHble 6bapbepbl bonee
yHUBEpCcarbHbl YeM U30MATOopbI.
Hanpumep, 6apbep MTL787S,
ncnonb3yembln ¢ gartdnkamm 4...20
MA (Pvc. 16) ngeHtndeH 6apbepy Ans
NoaKnYeHnn kommyTtatopa Puc. 9.

Ecnu rubkocTb WYHT-ONOOHbIX
GapbepoB NCNONb3yeTCs 4111 HOBOrO
NOAKMIOYEHNS, XXenaTeneH aHanms,
NPVHUMAaIOLLUIA BO BHUMaHWE
BO3MOXHbIE PE3UCTUBHbIE NOTEPU U
TOKM YTEYKM, KaK nokasaHo Ha Puc. 16.

Bcsakun pas, korga
nnaHMpyeTcs paHee HeucnbiTaHHas
KOoMBUHaLma nckpobesonacHoro
nHTepdernca n odbopyaoBaHus,
XenartensHo onpoboBaTb
3KCMepPUMEHTASIbHY0 B3aUMOCBA3b B
nabopaTopHbIX YCITOBUSAX C
Ncnonb30BaHMEM NpeoCcTaBNAeMbIX
OMbITHLIX 0OpPa3LoB.

MonoxutenbHble pesynsTaThbl
UCMbITaHWIN YBENUYMBAIOT
BEPOSATHOCTb YCNELLHOW
OKOHYaTenbHOW MHCTaNNaumm.

Puc. 12 nokasbiBaeT 6apbep ¢
ranbBaHNYeCKON pa3BA3KoW Angd
NCNonb30BaHWsi C OObIYHBIMY
patunkamm 4...20mA. bapbep ¢
ranbBaHW4YeCKOM Pa3Ba3Kon
pa3paboTaH cneunansHoO Ans
NCMNOMb30BaHUSA C KOHKPETHbLIM TUMOM
0aTUYMKOB MU HE MOXET ObITb
NCMNonb30BaH 4118 Apyroro
NpYMEHeHMs.

Puc. 11 m12un 16

LyHT-AMOoaHbIE
6apbepbl

Bapbepbl
C ranbBaHU4YeCcKomn
pa3BA3KOM

YHuBepcanbHOCTb CneunanbHoe Ha3Ha4YeHue

Bapbepbl C rafibBaHU4YeCKO Pa3BsA3KoM
pa3pabaTbIBalOTCA NOA KOHKPETHYIO 3aAavy

LUyHT-AnOAHBbIE Gapbepbl MOTYT MCNONb30BaTLCS ANA
pa3nuyHbIX 3a4a4y, HO TPebyT npoBeAeHUs
npeaBapyUTeNnbHbIX UCNbITaHUNA

npe.qBapMTeanaﬂ npoBepKa XenatesfibHa B o6oux cny4vasax

YHu BepcaribHOCTb

B3PbIBOOMNACHAA 30HA BE30MACHAS 30HA

300 Om
G420mA 17587 | 288

O6bI4HO
Ao 800 Om

WUcTouHuk
nUTaHuA

UcTouHuk
nuTaHus
nocT. Toka
20-35B

Bapbep C ranbBaHU4YeCcKOW pa3Bﬂ3KOVI AnNA ABYXNPOBOAHOIO AaT4yuka 4,

OlACHAS 30HA

MTL 787S+

V+25.1 B
26.0 B

6.8 B
BE30MACHAS 30HA max 340 Om

| 20 Om + 0.
13B

OaTtumk ¢ wyHT-anoaHbIM 6apbepom (MTL 787S)+s
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Bbapbepbl ¢ ranibBaHN4eCKom
pas3Ba3KoW TPeOYHT AOMNOMHUTENBHOMO
3MNEKTPONUTaHUSA, KOTOPOE 3aHMMaET
OOMONHUTENBHOE MOHTaXHOoe
NPOCTPAHCTBO, BbIAENSET TEMMO U
MMEET onpeeneHHyto
OOMOMHUTENBHYI0 CTOMMOCTb.

Mcnonb3oBaHue
NPVHYOUTENBHOIO BO34YLLUHOIO
OXMaXaeHNst MOXET CTaTb
HeobxoamMmo, ecnv n3onaTopbl 6nnsko
CMOHTUPOBaHkbI B KOpMyce.

Hy>XHO MOMHWTB, YTO W ANS LWYHT-
anopgHblx 6apbepoB 1 Ans 6apbepoB ¢
ranbBaHNYeCKON pa3BA3Kom
CYLLIECTBYET pa3peLUeHHbIi MakCUMyM
TemnepaTypbl OKpy)XatoLLero Bo3ayxa
B Wwkady. 370 xe TpeboBaHVe MOXeT
npeabsBASATLCS U K APYromy
CMEXHOMY 3MNeKTpoobopya0BaHMIO.

LWyHT-anogHble 6apbephl
MOryT UMETb 3alUNTy OT
nepeHanpsikeHusl, 4ToobI
NpOTMBOAENCTBOBATL BONbLUNMM
N3MEHEHUSAM HaMNPsKEHUS NUTaHUS,
HO 3Ta 3aLyuTa NornoLwaeT SHEPruo
BHOCUT OOMOMHUTENbHbIE MOTEPW.

bapbepsbl

OrpaHnYMBatoT HaNpPsXXeHus,
OOCTYMHbIE B OMACHOW 30HeE.

Puc. 13

Bapbepbl
C ranbBaHU4YeCcKoMn
pa3BsA3Komn

Bbicokoe aHepronoTpebneHue

WyHT-AMOAHBbIE
6apbepbl

Huskoe aHepronoTpebneHune

Bapbepbl ¢ ranbBaHU4eCKOW pa3BsA3KON NoTpednsoT
npumepHo 1-2 BT Ha kaHan

LLyHT-AnoaHble Gapbepbl NOTPe6nAT
MeHee 500 mBT Ha kaHan

500 6apbepoB c ranbBaHW4YeCKOW pa3BA3KOW NOoTpebyoT
paccesiHua 1 kBT Tenna, koTopoe NoAHMMET TeMnepaTypy
B HenpoBeTpMBaeMoM Likady npumepHo Ha 30°C

AHepronoTpebneHue

Puc. 14 m 15

Bapbepbl .
C ranbBaHM4YecKom
pa3Bsa3kon

OTAenbHbIM UCTOYHUK
3NEKTPONUTaHUs, AoNyCKaoLWun
M3MeHeHUe BHeLUHero 3MeKTPonuTaHus
B LUMPOKMX npeaenax

LyHT-AMOaHbIE
6apbepbl
CUnoBOI KOHTYP, CUNIbHO

BHEVICHLI.WIFI OT BHelWHero
AneKTponuTaHusa

[ns 6apbepoB c rafibBaHU4eCKOW pa3BA3KON Bbille
MOLLHOCTb, AOCTYMNHAasA B onacHoW 1 6e3onacHomn 3oHax

LUyHT-AnoAHBIN Bapbep NoTpebnsaeT HeGoNbLUYIO MOLWHOCTb
M MOXET UCMONb30BaThCA B CYLIECTBYHOLMUX CXemMax

AnekTponuTaHue

LyHT-AMOaHbIE
6apbepbl

Bapbepbl
C ranbBaHMU4YeCKoM
pa3BA3KoOM

OrpaHM4MBaloT HanpskeHne Ob6ecr oT Gonee Bb| Hanp:
B ONacHoii 30He M MOLUHOCTb, AOCTYMHbIE B ONACHOM 30He

Bapbepbl ¢ raribBaHN4YeCKOM pa3BA3KOMU
KOMIMEHCUPYIOT NOTEPU CUrHana B JIMHUAX

LWyHT-auoaHble 6apbepbl NOTPe6NsOT 3HePruro
nosrie3Horo curHana

MoTrepu nonesHoro curHana
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Puc. 16, 17 n 18

Bapbepbl orpaHuymBatoT
HanpsikeHUs, LOCTYMHbIE B ONAaCHOM

6.8 B
30He. OMACHASA 30HA BE30MACHAS 30HA max 340 Om

Ob6bl4yHasa kKoMBbUHaLUMs MTL 7878+
JaTyunka 1 LWyHT-AnoaHoro 6apbepa Ve
Puc. 16 nmeet makcumarbHoe
nageHue HanpsbkeHna nuHum 0,9 B.

[ns cpaBHeHna MTL3041,
cxema KOTOoporo npeacraBrieHa Ha
Puc. 17, nmeet 5.5 B gocTynHbIn
3anac HanpsKeHUs B NMHUK, KOTOPbIN
NO3BOSSAET UCMNONb30BaHWEe
nocnegoBaTeribHO BKITHOYEHHOTO
MECTHOI0 MHAMKaTopa, Kak NokasaHo B > eunn
cxeme.

HaTtuuk ¢ wyHT-AMoaHbIM 6apbepom (MTL 787S) 6

OMACHASA 30HA BE3OMACHAA 30HA

UcTouHunk
— nuTaHua
NOCTOSIHHOTO
Toka 20-35 B

WHaukaTop, BKNKOYEHHbIN NocneaoBaTenbHO ¢ AaT4nkoM 4...20 MA 1,

OMACHAS 30HA BE30MACHAA 30HA

YnpaBnsiemblit
WCTOYHMK NUTaHUA

4-20mA)

» 3emns 0B

MopgkntoyeHne MTL 706 18
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KonnyectBo nHTepdencos,
KOTOpble MOTyT ObITb YCTAHOBMEHbI B
Wwkady, B 3HaUNTEINbHOW CTENEHU
onpenensaTcsl EMKOCTbIO KaberbHom

CEeTU U NIOTHOCTbKO MOHTaXa, KoTopad

MOXET ObITb JOCTUTHYTA.

Cam MoHTax C y4eToMm
nepekpeLLnBaHus NPOBOAOB Tak Xe
TpebyeT 3Ha4YNTENBHOIro
npocTpaHCTBa.

YkaszaHHble Ha Puc.20
KonunyecTBa He npegen Ans
crneumanbHO pa3paboTaHHbIX CTOEK, U
Oornee BbiCOKasi MIOTHOCTb MOXET
ObITb AOCTUrHYTa 3@ CYET YMIOTHEHUS
1 neperpesa.

OpHako, npeacraBneHHble
yucna gemMoHcTpupytoT Bonee
BbICOKYIO MAOTHOCTb A5 LUYHT-
anoaHbix 6apbepoB.

Mcnonb3oBaHue
MYTBTUMIIEKCOPOB MOXET
3(PPEKTUBHO YBENUYUTL KONMYECTBO
KaHanoB B LWkadyy, HO Npy 3TOM
npuaeTcst NoXxepTeoBaTb
HaOEeXXHOCTbH €0MHUYHBLIX KOHTYPOB U
JormkHa 6bITb Npon3BedeHa oLeHka
OOMyCTMMOCTU Takoro nogxoga npu
NPOEKTUPOBaHUN.

Puc.19n 20

LWyHT-aMoaHbIE
6apbepbl

Bapbepbl 3
C ranbBaHN4YecKomn
pa3BA3Kon

Bbicoka NNoTHOCTL MOHTaxa MnoTHOCTL MOHTaXa Huxe

®dusnyeckue pasmepbl 6apbLEPOB C raribBaHNYECKOW Pa3BA3KON
Gonblue, YeM Y LYHT-AUOAHbLIX
Ansa obecnevyeHUs HEKOTOPbIX PYHKLUMI WYHT-ANOAHBIM
bapbepam Heo6xoAMMoO AOMONHUTENbHOE obopyaoBaHue
Ha npakTuke pasmep MOHTaXHOro WKada B 3HAa4YUTENLHON Mepe
3aBUCUT OT 06 bema NnoagBoAMMOro Kabenst
TpaavuMoOHHO GpuTaHCKMe 6apbepbl MOHTUPOBaNUCh
Ha DIN-peliky, 4TO Tenepb CTarno NpakTU4eCKU CTaHOAPTOM
[ns o6oux TMNOB 6apbLepoB AOCTYNHA BO3MOXHOCTb YCTaHOBKMU
obbeaMHUTeNbHOM NnaThbl
MHorokaHanbHble MHTEPdENCbl IKOHOMAT MECTO B yLep6 HafeXHOCTH

MNMnoTHOCTb MOHTAaXxa

B MoOHTaXxHOM LKady

600 mm x 600 mm x 2100 mm (6e3 Kpocca)
MOXHO pa3MeCTUTb:

MTL 700 (wyHT-AnoAHbIe) - 400 wr.
MTL 7000 (wyHT-AMOAHbIE) - 650 WT.

MTL 4000 (c ranbBaHM4€CKOW pa3BA3KOM) -
256 WwT. ¢ y4yeToM GNOKOB NUTaHus

MnoTHOCTbL MOHTaXa
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OG6bIYHO JenaeTcs MHOro
akueHTa Ha TpeboBaHUM NPaBUITbHOIO
COEOUHEHMS LWYHT-AMOAHBIX 6GapbepoB
K LUMHE 3a3eMITIeHus.

OpHako nnnctpaums
TpeboBaHWI K 3a3eMEHNIO MpK
06bIYHOM MOAKIOYEHUN AaTymKa K
komnbtoTepy (Puc. 22) n HebonbLuoe
M3MEHEeHNe Ans criyyasi onacHom 30HbI
(Pwuc. 23), nokasbiBaeT OTCyTCTBME
KaKnx-nnbo AonONMHUTENBHbIX
TpyoHOCTEN.

Y100kl N3bexatb
CYyLLIECTBEHHbIX Npobriem B npegenax
OMacHOW 30HbI, 3a3eMJIeHME LLYHT-
OVoOHbIX 6apbepoB OOMKHO UMETb
HU3KOEe COMPOTMBIEHME (a TakK Xe
aybnupoBaTbCHa B COOTBETCTBUM C
FOCT P 51330.10-99) 1 GbITb
BbICOKOHaAEXHbIM.

Bo3moxHOCTb 1
HEeoOXOAMMOCTb MOHTaxa
OyOnvpyoWmX WNH 3a3eMeHns
TaKKe HY>XHO paccMaTpuBaTth, T.K.
HaOEeXHOCTb 3a3eMreHus
CyLLIECTBEHHA NMpwu BCeX Tunax
MOHTaa.

YCTPOWCTBO 3a3eMfeHus,
UnNnICTpMpoBaHHoe Ha Puc. 24
MOEHTUYHO 4715 HEONAaCHOro
YCTPOMCTBA, HO 3a3eMeHne AOIMKHO
YLOOBMNETBOPSTL TPEOOBAHMAM
BGesonacHocTL.

lNonHoe ycTponcTBo
3a3emrieHus, nokasaHHoe Ha Puc. 25
noaYvyepKnBaeT, YTo YCTPOUCTBO
3a3eMI1eHNS U3MEPUTENBHOIO
npubopa - ToNbKO YacTb NOMHOro
YCTPOMCTBA CUCTEMbI 3a3eMITIEHNS
obbekTa.

TpeboBaHus K 3a3eMMIEHUI0
TONbKO HE3HAYUTENBHO OTNIMYAOTCS B
3aBMCMMOCTM OT TOTO, UCMOJb3YHTCSA
nn WyHT-guoaHble 6apbepbl U ¢
ranbBaHNYECKON Pa3BA3KOMN.

Puc. 21, 22 n 23

LyHT-AMOAHbIE
6apbepbl

Bapbepbl
C ranilbBaHU4eCKoM
pa3BA3KOM

TpebyioT 06S3aTENLHOMO Tpe6oBaHus K 3a3eMNeHNI0 HuxXe

6e3onacHoro 3azemMneHusa

Mpwu ncnonb3oBaHMK 6apbLepPOB C ranbBaHNYeCKo
pa3Bsi3koi 06opyfoBaHMe OMAacCHOM 30HbI .
MOXET UMeTb KOHTaKT C 3emrien

Mpu ncnonb3oBaHUU WYHT-ANOAHBLIX 6GapbepPoB
obopyaoBaHMe onacHOW 30HbI
AOMKHO ObITb U30NUPOBAHO OT 3eMIIU.

TpeboBaHUA K 3a3eMNeHUo

O6bIYHOE NOJKITIYEeHNE AaTYUKa K KOHTPONepy 22

KoHTponnep

248

OMACHASA
30HA BE3OMACHAA 30HA

3azemneHune Npu MCNonb3oBaHUM WYHT-AUOAHOIO 6apbepa
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Puc. 24 n 25

Bo3MOXHOCTb U
HeobX0aMMOCTb MOHTaXa onACheS CEEIL IR
OyOnupyoLnX WWH 3a3eMreHuns
TaKXKe HY>XHO paccMmaTpuBaThb, T.K.
HaAEeXHOCTb 3a3eMIleHns
CyLLeCTBEHHa Npwu BCeX Tunax
MOHTaxa.

YCTPONCTBO 3a3eMieHus,
UNMCTpUpoBaHHoe Ha Puc. 24
WMOEHTUYHO AN HEOMNACHOrO
YCTPOWCTBA, HO 3a3eMsieHnNEe AOIMKHO
YOOBMNETBOPSATL TpeboBaHMAM
©e3onacHoCTW.

[MonHoe ycTponcTBo
3a3emiieHms, nokasaHHoe Ha Puc. 25 3aseMﬂg¢gﬁangm 3523.?0"5?%33222.23”“"3
NoAYepPKNBAET, YTO YCTPONCTBO
3a3eMreHns N3MepUTENbHOrO
npubopa - TONbKO YacTb MOSTHOro
YCTPONCTBA CUCTEMBI 3a3EMIIEHUS
obbekTa.

TpeboBaHWs K 3a3eMIIEHUNIO

TONbKO HE3HAYUTENBHO OTANYAKTCS B

3aBMCMMOCTU OT TOTO, UCMOMNb3YHTCS yermone :

IV WYHT-ANOHbIE Bapbephbl U ¢ = !
ranbBaHU4YECKOW pPa3Bs3KOMN. B ,7‘

Armour
— ' KOHTPONepos.

WikHa 3a3eMTeHHS

LWnHa 3a3eMNeHns.

lorroodmn s> G068 & ] L {0 b4
|
L

3emna ycraroakn
(structure + conductors + soll)

3asemnene = fi
aasemnenve cucTem! -

3a3emMmneHue oobeKTa
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Korga curHanbl JomkHbI 6biTh
nepefaHbl Yepes onacHyHo 30HYy C
NCMNOrb30BaHMEM COOTBETCTBEHHbIX
MeToa0B 6e30MacHON NPoKNaaKu
kabens, npeanoYTUTENbHbIA MEeToq
OOIMKEH NCMNOMb30BaTh
ranbBaHNYeCKyt0 pa3Bsa3Ky ¢ 00oux
CTOPOH.

Puc. 27 unnoctpupyet
MOAKIFOYEHME, YacTo NCMONb3yeMoe
Mexay aHanusatopa 00bekTaMmu 1
OncneT4epCcKon.

Ecnu curHan ponxeH ObiTb
nepegaH yganeHHOMy OObekTy B
©e3onacHown 30He, Puc. 28,
NCMornb30BaHne N3onsaTopa B
NHTepdence ycTpaHseT NpenaTcTBus
B BUE BO3MOXHbIX pa3HOCTEN
noTeHUManoB Mexay obbektamu ¢
N30MNMpPOBaHHbIMY CUCTEMaMM
3a3eMreHus.

[na Takux cnyvaes
ncnornb3oBaHne 6apbepoB ¢
ranbBaHNYeCKOW Pa3BA3KOWN SBMSETCS
Hanbornee NpeanoYTUTENbHbLIM
peLueHneM.

Puc. 29

Ectb obwiee TpeboBaHue,
onpenensitoLee, YTo UCKPO-
©e3onacHble Lenu AomKHbI
3a3eMMSTbCS B OAHOWM TOYKe Ans Toro,
4yTO ObI 0GECneYnBanoch
Heobxoanmoe (B COOTBETCTBUM C
FOCT P 51330.10-99) conpoTue-
neHne M3onsunm, KOTopoe AOMKHO
nepuoamnyeckn NPoBepPsITLCS
HanpsixeHnem 500 B.

W3 aToro crneayer, 4To Tam,
re yCTaHOBMEH YyBCTBUTENbHbIN
OaTyvK UNU APYyron areMeHT, KOTopbI
He MOXeT ObITb N30NIMPOBAH OT 3eMIU
(Hanpumep, pH npeobpasoBaTterns),
npeanoyTUTENbHOE peLLeHne CoCTouT
B TOM, 4YTOObI UCMOMb30BaTh Gapbep ¢
ranibBaHM4eCKOM pasBs3KoWN.

B HekoTopbIX CTpaHax cBoA
npaBun paspeLlaeT UCNonb3oBaHne
3KBUMNOTEHLMANbHbBIX MPOBOAHNKOB,
NpucoeauHEHHbIX METOAOM CBapKU, HO
3TO - He YHMBepCcarbHO NpuHATas
MpakTuKa 1 ee HY)XHO Mo BO3MOXHOCTY
n3berarb.

Puc. 26, 27 n 28

Bapbepbl
C ranibBaHU4ecKom
pa3BA3KoOM

WyHT-AnoaHbIE
6apbepbl

UCTOYHUKM cUrHana U nutaHusa
MU30NMpPOBaHbI Apyr OT Apyra
Bapbepbl € rafibBaHU4eCKoW pa3BA3KON 06LIYHO UMEIOT
TPOWHYO U3OMALUIO NOPTa U OTCYTCTBUE INEKTPUYECKOMN
CBA3U Mexay uensmu. ATo ynpoLwaeT NoMCK NoBpexaeHus
HuskoBoONbTHLIE WYHT-AWOAHBIN 6Gapbep U KOHTponnep
cBfizaHbl Mexay cobou. [IByxkaHanbHble 6apbepbl MOTYT
co3faBaTh NCEBAOU3ONUPOBaHHbIE OT 3eMNU Lienu.
Bapbepbl ¢ ranbBaHU4ecKol pa3BA3KoW pekoMeHayeTcA
NPUMEHATb NPU NepeceyeHnn Kabensimm onacHom
30HbI, @ TaK e Nnpu paboTe ¢ yaaneHHbIM o60pyAOBaHUEM

Ob6s3aTenbHOe Ucnonb3oBaHue
HU3KOBOMLTHOro 060opyAoBaHUA

CpaBHeHusA

BE30MACHAA 30HA OMACHAA 30HA  BE3OMNACHAS 30HA

MTL 3058 (RS232C)

MTL 3058 (R$232C) or MTL 3059 (RS422A)

or MTL 3059 (RS422A)

lNMepece4yeHne onacHOW 30HbI

BE30MACHAS 30HA

OMACHAS 30HA =
YpaneHHbIn
KOHTponnep

MecTto

cbopa
AAHHbIX  paccrosiHue > 200 m

f§§_J|_ ....................
™

Mutanné
OT ceTh 06bLeKTa

li Murarowasn
yCTaHOBKa

\\\ obbekTa

3azemnenne
obbekTa

Mepepaya curHana Ha yaaneHHbIW KOHTponnep 2

Puc. 29

Bapbepbl 5
C ranbBaHU4yeckKomn
pa3BA3KOM

LUenb MoxeT GbITh 3a3eMneHa B
OJHOWM TOYKE ONAaCHOM 30HbI

WyHT-AMOAHBbIE
6apbepbl
WUckpobesonacHas uenb AOMKHa

6bITb M30MIMPOBaHA OT 3eMNu
B OMAaCHOW 30He

OTcyTCcTBME 3a3eMIIeHUs1 B ONacHOW 30He -
oblee TpeboBaHMe ANA UcKkpobe3onacHbIX Lenen

Ecnu paTtuuk - 3a3emneHHas Tepmonapa, ny4we Bcero
ucnonb3oBaTb 6apbep C rasibBaHM4YecKom pa3Bﬂ3K0171
uJyHT-AVIOAHbIe 6apbepbl B HEKOTOPbLIX CTPpaHax MoryTt

ncnonb30BaTbCA NpPU HANIMYUN CUCTEMbI
ypaBHUBaHUA noTeHUnarnoB

MN3onsauma onacHon 30HbI
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XOTA pasBUTNE TEXHOMOTUN
npousBoacTBa bapbepoB ¢
ranbBaHUYeCKOM Pa3BA3Kon
yBenu4yuna nx TO4HOCTb, OHU eLle
MEHe€e TOYHbl YEM LLUYHT-ANOLHbIE
Gapbepbl.

OOGbI4HO TOYHOCTL Nepeaayn
nHdopmaumm bapbepamu ¢
ranbBaHM4YeCKOM pa3Ba3Kon
afleKkBaTHa 1 yooBneTBopsieT
cTaHOapTHbIM TpeboBaHUsIM, HO
TemnepaTypHbIn KoahnLneHT
OCTaBnSAET XenaTtb NyyLlero.

Puc. 31 un 32 nokasbiBaeT
COMOCTaBUMbIE CXEMbI, FOe BCe
caenaHo, YTobbl JOCTUTHYTb
MaKCUMarbHOM TOYHOCTMU.

Cxema ¢ WyHT-anoaHbIM
Gapbepom 6e3 Tpyaa MoxeT
JocTurHyTb TouHoctn 0,05 %, a cxema
Ha Oapbepe C ranbBaHNYeCKON
pasBsa3kon gocturna obl 0,25 %, ecnn
TemnepaTypa OKpyatoLlero Bo3gyxa
He n3mMeHsinacb 1 coctaensna bl
25°C.

Puc. 33 nokasblBaeT MHTENNEKTYarnbHbIN
patunk 4... 20mA, KoTopbil npu
NCMNOb30BaHUN aHaNoroBoro
nHTepdenca gasan 6bl OXxXugaemyo
owmnbky B 0,2 % (B MHTEpPdElice).

Ecnu 661, ogHako,
NCMNOMnb30Banmch LNMpPoBLIE AaHHbIE,
TO Gapbep C ranbBaHNYECKOM
pa3Bsi3Kol He BHEC Obl HUKaKOW
OOMONMHUTENBHOW OLLUMOKN.

W3 aToro cnepgyert, 4to Tawm,
r4e n3onaTopbl ABMAAKTCS
npesnodTUTENbHEIM PeLLEeHEM LS
NCMNOMb30BaHUSA COBMECTHO C
NHTENNeKTyanbHbIMU daT4yvKamn u
TpebyeTcs BbICOKasA TOYHOCTb, JOMKEH
NCnonb30BaTbCs LUGPOBON curHarn.

Puc. 30

WyHT-aMoaHbIe
6apbepbl

Bapbepbl
C ranbBaHU4YeCcKomn
pa3BA3KoMn

TouHOCTb M NUHenHoCTL Bblwe (0.1%)  To4yHoCTb M NUHeHoCcTb Huxke (0.25%)

D,n;l ranbBaHU4YecKoun pa3BA3KM aHaNoroBbiX CUrHasnoB
TpebyeTcs HeCKONbKO Npeobpa3oBaHui curHana,
M3-3a Yero TOYHOCTb CHMXXaeTCsl
LIJyHT-p,Vlo,gHble 6apbepbl NPAKTUYEeCKN HEe UCKaXaloT
aHanoroBbin curHan u UMerT OYeHb Malriblié TOKU YTe4YKUu

To4yHOCTb UM POBLIX CUTHANOB He N3MEHsIeTCA
Ans o6onx TMNoB 6apbepoB

TOYHOCTb U3MepeHUn

Puc. 31,32 1n 33

BE30MACHAA 30HA
HenpepbiBHoe
N3mMeHeHue
HanpsxxeHUA

B3PbIBOOMNACHAA 30HA

Pa3Hble noTepu B NMHUAX

Mutanue
Hany O6paTHas
NUTaHUA CBA3b

NOCTOSHHO

\ OTcyTcTBUE BAUAHUA
HanpshxeHusa B
MOCTOBbIX CXemMax

CurHan

3emns

6-Tn npoBogHoe noAgknvyeHne Aona MMHUMU3auun OLUMOKH 3

OMNACHAA 30HA

: : noBbIWaeT

3t dekTMBHOCTL Ceptuduum-
pOBaHHbIN
,— uHTepdenc

BE30MACHAS 30HA
BesonacHoe anekTponutaHue

MTL3992

o 14
Sl

| S o SN
MynbsTunnekcupoBaHie

Moaaya NUTaHUA B ONACHYO 30HY

OMACHASA 30HA BE30MACHAS 30HA

HHC* | MTL4041 [
sl .
j—:l*

20-35Bdc
———O+

4120 M‘E E;\

L) Harpyska

) HHC* |
VIH'renneKTyam;H bin

AaTumK

*lMepeHOCHOW KOMMYHUKaTOpP

MopknioyeHune UHTenNeKTyaribHOro gat4yuka ;,
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CpaBHeHUs1 Mo CTOMMOCTH
BCeraga TpyaHbl, MOTOMY YTO OYEHb
CINOXHO obecneynTb TOYHOE
coBnageHne yHKUUN.

EcTtb, ogHako, obuiee
YCTOSIBLUEECS] MHEHME, MO KOTOPOMY
LWIYHT-AMOoAHbIe Bapbepbl cumTatoTCs
MeHee Jopornmu, Yem 6apbepbl ¢
ranbBaHNYeCKOW pa3BA3KON.

MpakTuyeckn aAns KOHTpons
COCTOSIHUS Lienen nepeknodaTens ectb
He3HaunTernbHOe pasnuyne CTOMMOCTHU
KaHana mexay aTuMmn gByms
MeToaaMu.

Ecnv nigmeugyanbHas
HaOEeXHOCTb KOHTYpa U MUHMMAarbHbIE
3KCMryaTauMoHHbIe 3aTpaThl
npueMneMsbl, MyInbTUNIEKCOPLI B
crny4vae KOHTPOrSi COCTOSIHUS
KOHTaKTOB KOHTaKTOPOB HUXe Mo
CTOMMOCTU YeM COOTBETCTBYHOLLNE
peLLeHne Ha WYHT-AMOAHbIX
Oapbepax, kak UNCTPMPOBaHO Ha
Puc. 35. AHanoroBble 6apbepbl
C rarnbBaHMYeCKOW pa3Bs3kon bonee
CIOXHbl YeM COOTBETCTBYHOLLME LUYHT-
avofHble Gapbephl, U pasnuyne
CTOMMOCTW CTaHOBUTCHA
CYLLIECTBEHHbIM, KaK NokasaHo
Ha Pnc.36.

OpHako, Ansa He O4YeHb
OonbLLUMX OOBEKTOB pasnuyne
CTOMMOCTU PEAKO ABMSIETCA
onpegensiowmm Kputepmem ans
NPUHATUSA peLLeHms.

Puc. 34, 35 1 36

WyHT-AMoaHbIE Bapbepbl
6apbepbl C ranbBaHU4YecKoun
pa3BsA3Komn

CTOMMOCTb HUXe CToumoOCThb Bblile

Bapbepbl ¢ ranbBaHU4ecKom pa3Bs3kon 6onee goporu,
YeM LYHT-AMOAHbIE

Wcnonb3oBaHue LUPOBbLIX CUTHANOB MUHUMU3UPYET
aT0 pasnuuue. BoamoxHO paaxe nonyyeHne MeHbLUen
CTOMMOCTM NPU UCNONb3UKN 6apbLEPOB C rarbBaHU4YeCcKon
pasBsizkon

€ ranbBaHUYecKomn

ﬂByXKaI-IIaanblﬁ 6apbep
pasenA3Kon

CTouMocCTb 3a KaHan 8

CtoumocTtb 6apbepOB AnA ANCKPKTHbIX CUTHANoOB 35

eCKOi pa3BsA3Koi

b

MTL 3046B
WHTennektyanbHbih 6apbep

s
H
2
2
=
i
o

CtonmocTb 6apbepoB ANsl aHaNoOroBbIX CUTHASIOB 36
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YacToTHas xapakTepucTuika
LWYHT-AnogHoro 6apbepa
onpegensieTcs 3HadyeHnem
3MEKTPUYECKOrO TOKa,
OorpaHn4MBaemMoro pe3ncTopom u
BHYTPEHHEN EMKOCTbI0 CTabunuTpoHa
€MKOCTb.

BHYTpEHHsIA eMKOCTb
CTabunuTpoHa HENMMHENHO 3aBUCUT OT
HanpshKeHusl, HEKOTOPOEe UCKaXXeHne
NtoBbIX BbICOKOYACTOTHBIX CUTHANOB
Hen3bexHO UMEET MecTo, U1 ,
crnepoBaTernbHO, CyXXaeHue no
YaCTOTHOM XapaKkTepPUCTUKE MOXET
BBOOUTb B 3abnyxgeHue.

Ecnu paboyas 4actoTa
cuctembl Bbiwe 50 k1, eANHCTBEHHOE
npaBubHOE peLLEeHne COCTOUT B TOM,
4YTOObI MCMbITaTb CUCTEMY
3KCNepMMEHTarnbHO, NblTadACb, €CNn
BO3MOXHO, YYeCTb BNusHUSA kabenen.

bapbepbl ¢ ranbBaHU4eCcKom
pa3BsA3KOW AOIMKHbI ObITb CneLmanbHO
pa3paboTaHbl Ansa paboTbl Ha
onpegeneHHon YacTtoTte. Hanpumep,
nHTepgenc MTL3046B,
UNINIOCTPUPOBaHHbIN B Puc. 38
paboTaeT ¢ 6ONbLUMHCTBOM
WHTENNeKTyarnbHbIX JaTYNKOB
4...20 MA, HO He CO BCEMM.

[MoaTomy BaxkHO 3apaHee
NPOKOHTPONMPOBaTb COBMECTUMOCTb
mMexay cneunduieckum
obopynoBaHveM 1 6apbepom C
ranibBaHM4eCKOW pa3Bs3KoM, KOTOPbIN
ncnonb3yeTcs.

B obwewm cnyyae
PEMOHTOMNPUIOAHOCTb - HE
NpPaKTUYECKNA KpuTepuin. 3aecb
crnenyeT KpaTko OCTAaHOBUTLCS Ha
npvemnemMocT 6apbepoB ¢
B3auMO3aMeHsAeMbIMM1 NNaBKUMu
npefoxpaHuTeNnsamMu s crnyvaes,
€Cnv 0XnaaeTcs YacTble
NOBPEXAEHUS N NX HEMNb3s n3bexatb.

Puc. 37 n 38

LlyHT-AMOAHLIE
6apbepbl

Bbapbepbl
C ranbBaHU4YeCKoOMn
pa3Bs3KoMn

Xopoluuit YaCTOTHbIW AnanasoH OrpaHuUYeHHbIV 4YacTOTHLIN AUana3oH

Bapbepbl € rarnibBaHU4eCcKoi Pa3Bsi3KON UMeIoT
OrpaHUYeHHbIN AMana3oH 4acToT
M NPOU3BOAATCSA ANA onpeAerieHHbIX 3aaay

LyHT-AanonHble 6apbepbl ocnabnsatT 100 kl'y curian Ha 3 nb
3ameyvyaHue:
EMKocTb AMoAa HeNMUHEMHO 3aBUCUT OT HanpsKeHUst

YacToTHbIM AMana3oH

OMACHAA 30HA BE3O0MACHAS 30HA

MTL3046B

WUsonsauyus
~—

J

= TIF

Harpy:n(am

| | R
+—— 20-35 B nocT.

1

*HocuMBI KOMMyHUKaTOp

WU3onmpoBaHHbIi UHTepdeiic ANa MHTENNEKTYanbHbIX AaTYMKOB 33

Puc. 39

LyHT-AMOaHbIE
6apbepbl

Bapbepbl
C ranilbBaHU4eCKou
pa3BA3KoM

HepemoHTonpurogHbi MoryT 6bITb BOCCTaHOBMNEHbI

Bapbepbl ¢ rarnbBaHUYeCKOW pa3BsA3Kkoi 06LIYHO UMEIOT
nepBUYHbIE MPEAOXPAHUTESNN U TEOPETUYECKN
PEMOHTONPUrOAHbI

B wyHT-AMOAHbIX 6Gapbepax npefoxpaHuTerNb BCTPOEH
1 BOCCTaHOBEHNE HEBO3MOXHO

PeMoHTONpPUrogHoCTbL
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B cnyyae, ecnu ectb
CyLLIeCTBEHHasi BEPOATHOCTb
BO3HVKHOBEHMWS Pa3HOCTEN
noTeHUManos: B6maun
3MeKTPOoCTaHuUu, n3-3a
HebnaronpusiTHbIX KOPOTKMX
3aMblKaHWNN, MOLLIHbIX
KOMMYTaLMOHHbIX NMPOLLECCOB UNN
MOIHWK, Bapbepbl C ranbBaHUYECKON
pa3Bsi3KoM MMEeHT BOonbLUYHO
HEBOCMPUMMYMBOCTb K MOBPEXOEHNIO.

Puc. 41 unnioctpupyet
BO3MOXHYIO Npobriemy ¢ LUyHT-
anogHbiMn 6apbepamu.
OneKTPUYECKMIN TOK MOBPEXAEHNS OT
aneKkTpoABUraTens npoxoauT vyepes
Lenb NCTOYHUKA HaMnpshKeHus 13 3a
pasHOCTW MOTEHUManoB Mmexay
Todkamu X n'Y. B atom cny4vae Bcs
pasHOCTb NOTEHLMAarnoB OKaXeTCs
NPUNOXEHHOW MexXay TepmMonapou 1
pe3epByapom B onacHou 3o0He. LLyHT-
ONOLHbIM Bapbep XXepTBEHO 3almTUT
KOHTPObHO-U3MEPUTENbHYIO
annaparypy.

bapbepbl ¢ ranbBaHU4eCcKom
pa3BsA3KoW 0ObIYHO MPOBEPSIOTCS,
4YTOObI NPOTMBOCTOATL 2,5 KB
(cpepHekBagpaTUYHOE 3HAYEHME) U
cneposaTenbHO, obecnevmBatoT
HEKOTOPYH BOMbLUYIO CTEMEHb 3aLUUThI
CUCTEMbI U3MEPEHUI.

Puc. 42 nokasbiBaer, kak
ncnornb3oBaHue bapbepa ¢
rarbBaHU4YeCKOW pa3BA3Kon BMecTe
COBMECTHO C YCTPONCTBOM 3aLLnTbl OT
WUMMYMbCHBIX NEPEHanpPsHKEHNA MOXET
npeaoTBpaTUTb HELOMYCTUMYHO
pasHOCTb NMOTEHLMANOB B nNpegenax
OMNacHOW 30HbI.

MoTpebHoCTb
MUHUMMU3NPOBATL KONMYECTBO
METOL0B, UCMONb3YEMbIX B Npeaenax
obopygoBaHusa oveBugHa. lNostomy,
€CIn YCTaHOBKa Y)Xe MUCMOSb3YeT,
LWYHT-AMoAHble BGapbepbl Unn
Bapbephbl C rarbBaHN4YeCcKoM
pa3Bsa3ko B OONbLUMHCTBE Cryyaes,
nyyLle NPOAOSKUTL CITOXMUBLLYIOCS
NPaKTUKY.

Puc. 40, 41 n 42

LyHT-AnoaHbIE
6apbepbl

Bapbepbl
C ranbBaHU4YeCcKoOMn
pa3BsA3Komn

MeHee ysi3BMMbI K MOMTHUU U APYTUM
MMMYMNbLCHBLIM NepeHanpsiXeHsaM

Bonee YA3BUMBbI K MONTHUU U APYTUM
UMNYNbCHbLIM NepeHanpsaXeHnsam

MMnynbcHble nepeHanpsikeHUsi, Bbi3blBaeMbie MOTHUEN
M KOMMYTaLMSIMU MOLLHbIX Harpy3oK B 31IeKTPOCETH -
BaXkHasf Npu4MHa Ans 6ecnokoncTea
[nsA pelweHns Nnpo6nembl B AONOMHEHNE K WWYHT-AUOAHbLIM

GapbepaM peKkomMeHAyeTCs yCTaHaBNUBaTb
3aWUTy OT NepeHanpskeHui

MMnynbCHble NepeHanpsiXkeHUsa  «

OMACHASA 30HA BE3O0MACHAA 30HA

3awmueHHas ceTb

g.lyHT-AVIOAHbID
vay ] apbep

OaTumnk < \

OnacHas 30Ha

OnacHbIn gnAa 6apbepa ToK

OMNACHAA 30HA BE30MACHAS 30HA

3awmTa
OT nepeHanpsikeHUin 1000V

—H b
$lis

Ucnonb3oBaHue 3aWmThbl OT NepeHanpsHkeHUi

Puc. 43

WyHT-AnoaHbIE
6apbepbl

Bapbepbl
C ranbBaHU4YeCcKomn
pa3BA3KOM

uJI/IpOKOe npuMmeHeHne BO BCeM Mupe npeﬂl’lo‘lTMTel‘lebl AnA cyaocTpoeHus

Mopckue MHCTPYKLMM pernaMeHTUpYoT M30IMpoBaTh Lenu
4yTO Gbl M36eXaTb TOKOB B KOprnyce cyaHa

CnoxuBluasics npakTukKa s
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Puc. 45

Mpy pacyeTe HY>KHO YAOCTOBEPUTCS, YTO KOPPEKTHO PACCMOTPEH KaXabli U3
BNUsilOLLMX cbakTopoB. Ecnu nmetoTcst NpeanoYTeHns O4HOro U3 MeTodos, Nnyulle
NPOAOIIKUTL CIOXMBLUYIOCS NMPAKTUKY, Tak kak noboe pelueHe BeposiTHO ByaeT

yOOBNETBOPUTESNBHO.

OueHuTe penTuHr nyHkta B 10 6annos, ecnu TpeboBaHme BaXKHO.

OueHnTe penTrHr NyHKTa B 6 Gannos, ecnu TpeboBaHMe CyLLECTBEHHO.

He oueHuBarnite pel7ITI/IHF MYHKTa HUKaK, eCrin Tpe6OBaHI/Ie HE MMEET HMKaKOro 3Ha4eHu4.

LWyHT-AMoaHbIe Gapbepbl

Bannbi:

Bapbepbl ¢ ranbBaHNYeCKOM pa3BA3KOMN
(v3onaTopsl)

MpocTtoTta uspenuin (6onbLlioe Bpemsi
6e30TKa3HOW paboThbl)

YHuBepcanbHOCTb

Hu3skue notepu
He TpeGyeT oTAENbHOro UCTOYHMKA NUTaHUA

OrpaHuYeHHbIM Anana3oH pabounx
HanpskeHun

OrpaHu4YeHHOe HanpskeHue, AOCTYNHOE B
onacHou 30He

Bonee BbiCOKas NNIOTHOCTb MOHTaXxa

HeobxoaumocTb ¢hyHAaMeHTanbHoOro
6e3onacHoro 3asemneHnsa 6apbepoB

Heo6xoanmocTb MCNoNb30BaHMSA TONbKO
HU3KOBONBLTHOIro 060pyAOBaHUSA,
obycnoBneHHoe ranbBaHN4YeCKON CBA3bIO
Mexay onacHou u 6e3onacHon 3oHaMu.

O6opyanoBaHue oNacHOM 30HbI AOMMKHO ObITb
M30NMMPOBaHO OT 3eMSn

ToyHOCTb 1 NHenHOoCTL Bbiwe (0,1 %)

CToMMOCTb HUXe

Xopoluasi YaCTOTHbIN Anana3oH
(mo 100KHz)

He noppgaeTcsa BocCTaHOBMEHUIO nocne aBapuu

YA3BUMbI K MOSTHUM U APYTUM UMMYFbCHBIM
nepeHanpsikeHUsAM.

Bornbliasi npakTukKa 3KCnyaTaumm Bo BCeM
Mupe

] Cwases] |

CnoxHocTb usgenun (cpegHee Bpems
6e3o0TKa3HoOM paboThbl)

Cneuuanusupoaanuoe HasHa4eHue ans
Kaxgoro yCTpOﬁCTBa

Bbicokoe 3HepronoTpe6neHune
Heo6xoanMM oTAenbHbLIN UCTOUYHUK NMUTaHUSA

Bonee wmpokui gnana3oH paboumx
HanpsikeHUn

Bonee Bbicokoe HanpsxeHue (MOLWHOCTL),
[OCTYMHbIE B ONacHON 1 B 6e3onacHom 3oHax

MeHee BbiCOKasi INIOTHOCTb MOHTaXa

MeHee cTporue Tpe6oBaHUA K 3a3eMJIEHUIO

OTcyTCcTBME ranbBaHU4YeCKOW CBA3U

O6opynoBaHMe ONacHOW 30HbI MOXET UMETb
KOHTaKT C 3emnen

MeHee BbICOKasA TOMHOCTb U NIMHENHOCTb
(0,25 %)

YBennyeHHas CTOMMOCTb

OrpaHNYeHHbIN YacTOTHbIA AMana3oH

MoxeT GbITb BOCCTaHOBIEH Mocrne aBapuum

MeHee YA3BUMbI K MOJTHUU U OPYTUM
MMNYJIbCHbLIM NepeHanpaXXeHnaMm.

He3ameHumbI B KopaGneCTpoeHMu nans
oTAeNbHbIX cneunanbHbIX anMeHeHMﬁ.

CooTHOLIeHne AOCTOUHCTB 6apbLepoB

Ecnn cyMmma GannoB nokasbiBaeT cyuiectBeHHOe npeannoyvyrteHme ogHoro n3 MeToaos,

Bbl60p oyeBunOeEH.

Ecnu cymmbl 6anoB cbanaHcupoBaHbl, cneayeT NpuaepXmBaTbCs CHOXMBLLMXCS
npegnoyYTeHUN.

He3aBucnMo OT nony4YeHHOro pesynbsraTta ucnonb3ynte obopyanosaHue MTL.
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