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CEJIEKTUBHAS 3AIULUTA OT 3AMbIKAHHS HA 3EMJIlO
HA NOJYINPOBOOHUKAX )

A. W. 3AMIIEB, JI. A. 3ACITAHOB

(IlpeacraBieHO HAyuHBIM CEMMHAPOM 3JEKTPOMeXaHHYecKoro ¢akyJjbrera)

OGecneuyenyue BBHICOKMX TEMIMNOB 3/JeKTPH(MOHUKALUU HAPOJHOIO XO3SAHCT-
B4 SBJASIETCS, KAK HM3BECTHO, OCHOBOH TEXHHUECKOro Iporpecca MU TEXHH-
yeCKOH BOOPYIKEHHOCTH TpyAa. Bce O6osee MHPOKOE HCIOJAb30BaHHE
3JeKTPOSHEPruH CTABHUT Nepej] HaMu 33j1ady oOecneueHnuss MAaKCHMaJAbHO
Oe30onmacHLIX YVCJIOBHHA €€ NpHUMEHEeHHs.

OHHM H3 ONMaCHBIX PEXHMOB PAOOTHl 3JEKTPHUYECKOH CEeTH sSIBJASETCS
npo0Ooy H30J4LUH OJHOI U3 (pa3 3JeKTPOJBUraTesed H 3JIEKTPUYECKHX
anmapaToB HAa KOPHYyC, B pe3yJbTaTe yero OOC/AYKHBAIOLUH I1€PCOHAJN MO-
KeT 0Ka3aThCsl MOJ HANpsKeHHEeM, BeJHYHHA KOTOPOTO B CETAX C H30-
JINDOBAHHOH HeNTpa/abio pocturaer (asHoro sHaueHud. Kpome TOro, mpu
npo6oe HM30JSIHUM BO3MOXKHO BO3HUKHOBEHHE HCKPEHHs, HYTO IIPH HaIH-
YUM COOTBETCTBYIONIEH Cpeibl MOXKEeT NPUBECTH K B3PLIBY HJM I0Kapy.

B cersix ¢ 3a3eMJeHHOil HeliTpa/1blo pa3paboOTaHbl COBEPLICHHbIE Ce-
JIEKTHBHBIE 3aLIMTHl OT NOAOOHBIX 3aMuHKaHui. OAHAKO IJd CeTed C H30-
JINDOBAHHOH HEHTpa/bl0 TAKUX CEeJEKTHBHBIX 3alMT N0 HACTOSIIEro Bpe-
MEHH He cosmaHo. Huxke jgaercst onucaHue CXeMbl CEJEeKTHBHOH 3allHTH
OT 3aMBIKAHHUH Ha 3eMJI0 /s ceTefl C M30JHMPOBAHHOH HeliTpasabio. Cxe-
Ma Obla HCnbiTaHa Ha ToMmMCKOM 3aBoje pe3WHOBOH -00yBu. Mcmura-
HUA JaJd XOpOIIHe Pe3Y/abTAThl U NOJHOCTBIO MOATBEPAHUIH BO3MOKHOCTD
CO3/1aHUSI TAKHUX CXEeM.

IlpensaraeMass cxemMa CeJeKTHBHOH 3allUMTHl pearupyer Ha Hampas-
JeHWE M BEJHYHHY MOIIHOCTH HYJEBOH IOC/IeL0BaTE/JbHOCTH, MPOTEKAalo-
el mo 3aumduaeMomMy ¢uaepy Inpu 3aMmbikaHuK ¢das3n Ha 3emalo. CxeMa
(puc. 1) cocrout wu3 GUIBTPOB TOKA M HANPAKEHHS HYJIEBOH IOCIENO-
BaTeJIbHOCTH, (Pa30BpallaTeJbHOrO0 MOCTAa H OJHOTO Kackala (pa3ouyBcCT-
BUTEJbHOI0 YCH/JIMTEAA MOILHOCTH, COOPAHHOrO Ha I0JYIPOBOIAHHKOBHIX

-'3/IeMeHTax.

Cxema paccudMraHa Ha IpUMeHeHHe B KauecTBe (PU.IbTPA TOKA HYyJe-
BOII 110C/1€10BATEJBbHOCTH KabeabHOTro TpaHchopmatopa Toka. DPHILTPOM
HANPSIKEHUs, KaK yke YKasnBaaoch [l]|, B HH3KOBOJBTHBIX CETAX MOXeT
CJAVIKHTb Tpex@asHblii Apoccenab, B BHICOKOBOJBTHBEIX — MATHCTEPXKHEBOHU
TpaHchopmarop HanpsKeHus, Jub60 Tpu oaHO(A3HBIX TpaHcpopmaropa,
BTOPHYHBIE OOMOTKH KOTOPHIX BKJ/IOYEHBl B OTKPHITBIH TPEYrOJbHHK.

dazoBpaulaTeabHblil MOCT mpegHas3HaueH s JaukeBuganun 90 - rpa-
JIYCHOTO yrJa CABHTa MeXJy TOKOM W HANpsiKeHHEM HYJEeBOH Moc/aIeno-
BATE.IBHOCTH, UTO JaeT BO3MOXHOCTb YBEJIHUHATh KO3Q(PUIUEHT yCH/IeHHs
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MOIIHOCTH H COOTBETCTBEHHO UYBCTBHTEJHHOCTH 3auiuTol. MocT 103Bo-
JseT pery/aupoBaTh CJABHI Hampsikenus no ¢ase B npegesax 1807, Bxiio-
yeHHe O0OMoTkM TpaHCopmaropa (azoBpaniaTegbHOro MOCTa, HMeEUeH
00JBbIIOE CONPOTUB/ICHHE, MEKAY 3eMaeil U ,HyJaem“ (QH/IbTPA HAIpsaXKe-
HUS HYJIE€BOII OC/1€/10BATe/MbHOCTH J1aeT BO3MOXKHOCTb OTPAHUUYNHTD BEJIHUHHY
TOKa, MPOTEKAIOUIero Ha 3eMJI0 uepe3 JpPOCCe/b,, J0 JIGOBIX MajHx Be-
JAHYMH, T. €. OPAKTHUECKH YCTPAHHUTL BJAUSHHUE JpOcce]si Ha BETHUHHY TO-
Ka 3aMBIKAHHS HA 3eMJIO.

Puc. 1.

Ycunenne MOWHOCTH, CHUMAeMOH C (DHALTPOB TOKA M HalPAKeHU:
HYJ/IEBOI MOC/EA0BATENbHOCTH, OCYLIECTBAACTCA MJIOCKOCTHBIM —I1OJVIPO-
BOJHHKOBBIM TPHOAOM, BKJIOUEHHBIM 10 CXeMe C OOUIHM 3MUTTEPOM.

Micno/mnutenbHBIM OPraHoM  3alUTBLI CJAYKHT IYBCTBHTEJABLHOE pede,
00MOTKa KOTOPOTO, IIYHTUPOBAHHAS NMOJOM, BKJIIOUEHA Yepe3 BBRIIPSAMU-
TeJBHBIII MOCTHK B IeNb KoJaekTopa Tpuosaa. [lpu 3ameikanuu ¢asel ua
3eMJ/II0 B LENH KOJJIEKTOPA, NHTAIoLled peJie, BO3HHKAET TOK [, BeJH-
YUHA KOTOPOI'O ONpPEAeJaACTCsd 3HAUCHUAMH HANPSAKEHHS H TOKA HY./IeBOii
NOCJAeA0BATENBHOCTH, a4 TAKXKe yIVIOM CABHIa MexAy HHUMH. Jlag ngocti-
JKEHHS MaKCUMaJbHOTO 3HaYeHUst TOKA [, HEOOXOAUMO VCTPaHHTh yIJIO-
BOH CJABHUI, 4YTO JIOCTHUTAETCs PEryJaMPOBKOIl BEJHUMHBI CONPOTUBACHHA R
(puc. 1). 3HaueHue ONTHMAJBHOIO CONPOTUBAEHUS R 3ABHCHT OT nmapamer-
POB CXEeMBI 3alIUTHI H NOJJIEKHUT ONPeJIeJeHNIO TOJBKO OAHH pa3—BO Bpe-
Msl ee HaJaajkyu. Hanpasiesne TOKa, NPOTEKAOUIETrO uepe3 pese, H3Me-
Haerca Ha 180° rpH 3amMbBIKAHHH B 30He (TOYKAa %;) H BHE 30HBI (TOu-
Ka K,) 3alUTEL. [11d CEJeKTHBHOCTH JeCTBHS OOMOTKA peJe IYyHTHpPY-
eTcAd AMOJO0M TaK, uToOH peJsie cPabaThHIBA/JIO TPH 3aMBIKAHMH B 30HE 3a-
LU{HTHI.

UyBCTBHTEABHOCTL 3aLMTLL ONpEJe/IseTcsd TOKOM CpadaThIBaHus peie.

B rabaumax 1 ¥ 2 npuBeieHb 3KCHEPUMEHTANbHBIE JaHHLIE HCCAe10-
Bal U OMUCAHHOI 3aIUTH B JA00OPATOPHBIX VCJIOBHAX.

Tadauuwa 1
Bausiive eMKOCTH ceTd Ha TOK l/)

1 6 8 10 12

[N}

. . i
] Emkoctn ceru sne 3oubl 3amurn, C.[of] | Tlpuyeuanne
| ‘
‘ .
|
|

pese HpH 3aMbl-

Tox B 0O6MOTKE ; ‘ ’ 1
| EmMkocTh 1 30He
\
|

[ | | }
| |
KaHHM B 30HE 3a- | | } 34U ThHI
LHIHTDI 1 0,1 | 0,41 2,5 | 5,1 6,0 (6,5 | 7,0 Ci=2p.F
1plmA| . , I , ' ,
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Tadonuua 2

Biausiuve nepexoiHoro CONPOTHBJEHHS Ha TOK Ip

EmkocTh ce- [Tepexouble CONPOTHUBICHUS, OM
TH BHE 30- J ’ !
mb sawwTel | O | 50 | 75 | 150 | 250 | 500 | 1000 |[TPuMetanue
u.F | | |
- ‘ ' | | :
Tox B 06- 6 16,00 580 530 3,80 f 1,60 Lom 0,04 | EmkocCTb B
MOTKE pelne | ’ ! } | 3oHe 3a-
IplmA] 2 0,45 | 0,43 | 0,41 | 0,35 | 0,28 | 0,12 | 0,03 | murw
| l , C, = 0,5 pF
0,5 0,08 | 0,08 | 0,08 | 0,08 | 0,07 | 0,06 | 0,04

Vamepenust mpoBGAuauch npu Hanpsikenun cetn U, =220 6. B raue-
CTBe (bM/IbTpA HANPsKEHUs IIPUMEHEH Jpoccesb U3 pese yreukun PYB-2.
B kauecrtBe ¢uibTpa Toka—00pasioBkil TpaHchopmaTop Toka tHna YTT-5.
Yucso nepBHYHBEIX BUTKOB—I. ,

IlTocsenyoine KOHTPO.bHBIE UCHBITAHHA HA TOMCKOM 3aBO/€ pesnu-
HOBOH OO6YBH TNOATBEPAWJU pe3yabTaThl J1a00pPaTOPHBIX HCC/JAeL0BAHUI U
HaJeXKHOCTL pabdOTHl 3aUUTHI.

BoiBOAbI

1. Cxema 3amutsl 00J4ajlaeT CeJeKTHBHOCTBIO JEIHCTBHSA, HE 3aBUCAILLH
OT COOTHOIIEHHS BEJHUHWH TOKOB B 30HE€ WM BHE 30HBI 3ALIUTHL.

2. YyBCTBUTE/JIBHOCTD 3dIUTHl ONpeneasieTcss TOJBKO BEJIHUHHOH TO-
Ka cpabaThHIBAHHMA HCIOJHUTENbHOrO peJsie U NP IIPUMEHEHHU TOJAsIpPU30-
BAHHBIX peJie MOXeT ObTh OUYeHL BBHICOKOIl. [Ipu HEOOX0IMMOCTH YYyBCT-
BUTEJBHOCTH MOXeT OBbITh yBe/JHYeHa IPUMEeHeHUEeM JBYXKAaCKaJHOIH cXe-
MH YCHJIEHUS MOIILHOCTH.

3. [lo cBouM mapamerpam H IpPOCTOTe HCIOJHEHHS OMHCaHHas CXeMa
. 06aapaeT 60JBUINMH NPEHMMYILECTBAMU 110 CPABHEHMIO C HawboJee YyB-
CTBHTE/JbHOH cXeMoil H30MpaTe/bHOH 3alUTH, IPUMEHAIONICHCA B HACTOSI-
niee BpeMs B CeTAX TOPPSAHBIX NpPeanpHATHI.

4. CxeMa MmoOxeT ObITb PEKOMEHJOBaHa J/1d NPUMEHEHHUs KaK B CeTdx
C H30/1MPOBAHHOMH HETPa/bl0 HU3KOT'O HAaNmpskKeHHd, TAK M B MOJOCHLIX ce-
TSX BBICOKOI'O HAIPsKeHHd.

9. Ocobmnifi uHTEpPEC omHCaHHAsi CXeMa J0JKHA HPeaCTaBlAATh A/s ce-
Te#l TOP(QAHBIX NpeINpUATHH M A8 YUYAaCTKOBBIX Ce€TeH YroJbHBIX INAXT.
B nmocienneM ciayuae cxemMa MOxeT OBITh NMpUMeHEHa JUIs COBMECTHOTG
JeHCTBUA C peJe yTeuKH.
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