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nOCo6Me pa3pa6oTaHO pecny6nMKaHCKMM yHMTapHblM npe,lJ,npMRTVleM

3neKTp03Hep,eTMKM«A1o,MneB3Hep,O»

PeAaKl\V10HHa~ rpynna: 4apMKOB H.H., A1o)f(ap H.A1. ,
JlMcoBa JI.S., naWKeBWI A.A.

PaC4eT TOKOB KOpOTKOrO aaMblKaHI1S1

iii Bbl60p annapaTOB aalJ..lliITbl

B 3neKTplil4eCKIiIX ceTSIX 0,4 KB

PaCCMOTpeHbl MeTO/l.bl pac'Iera TOKOB KOpOTKOiO 3aMblKaH/.1f/ B 3J7eKTp/.1'1eCK/.1X ceTfix

0,4 KB. j1,aH MeTO/l. Bbl60pa annapaTYpbI3a~/.1Tbl (npe/l.OXpaH/.1TeJ7eM /.1 aBTOMaT/.1'1eC-

K/.1X BbIKJ7IO'IaTeJ7eM), paC'IeT yCTaBoK, comaCOBaH/.1f/ xapaKTep/.1CT/.1K /.1 npoBepKa

CeJ7eKT/.1BHOCT/.1. np/.1Be/l.eHbl np/.1Mepbl pac'IeTa T/.1nOBbIX cxeM /.1 Heo6xo/l./.1Mble cnpa-

BO'lHble MaTep/.1aJ7bl.

noco6/.1e npe/l.Ha3Ha'ieH0/l.f7R /.1H)/(eHepHO- TeXH/.1'1eCK/.1Xpa60THlI/KOB /.13J7eKTpOMOH-

TepoB, 06CJ7)')K/.1BalO~/.1X 3J7eKTpll/'ieCK/.1e CeT/.1, a TalOKe MO)KeT 6b1Tb n0J7e3HO pa6oT-

HlI/KaM 3J7eKTpll/'ieCK/.1X CTaHLJ,/.1M,TenJ70Bb1X ceTeM /.1 npoeKTHblx nO/l.pa3/l.eJ7eH/.1M.



3neKTpVl4eCKVle CeTVI O,4KB SmmllOTCS1 HaVl60nee paCnpOCTpaHeHHbl-

MVI, OHVI 06eCne4V1BalOT BHeWHee ::meKTpocHa6>KeHVle npOMblWneHHblX,

CenbCKOX03S1C1cTBeHHbIX, KOMMYHanbHO-6bITOBbIX VI ,lJ,pyrVlx 06beKTOB. OT

3TVlX ceTeC1 BO MHOrOM 3aBVlCVlT Ha,lJ,e>KHaS1 pa60Ta nOTpe6V1TeneiIJ 3neKT-

pVl4ecKoiIJ 3HeprVlVl.

B npe,lJ,naraeMoiIJ pa60Te paCCMOTpeHbl BOnpOCbl paC4eTa TOKOB KO-

pOTKOrO 3aMbIKaHVlS1 B 3neKTpVl4eCKVlX CeTS1X O,4KB, a TaK>Ke 3TVlX ceTeC1

npe,lJ,OXpaHVlTenS1MVI VI aBTOMaTVl4eCKVlMVI BbIKnI04aTenS1MVI.

npVl paC4eTe TOKOB KOpOTKOro 3aMbIKaHVlS1, KOTopble BblnOnHeHbl 6e3

Y4eTa yrnoB conpOTVlBneHVliIJ OT,lJ,enbHbIX3neMeHTOB ceTVIVI HarpY3KVI, npVl-

HVlManOCb, 4TO paCCMaTpVlBaeMaS1 ceTb nVlTaeTCS1 OT CVlCTeMbl HeorpaHVI-

4eHHoiIJ MOllJ,HOCTVI, VI He Y4V1TbiBanaCb nO,lJ,nVlTKa KopOTKoro 3aMbIKaHVlS1

aCVlHxpOHHblMVIVI CVlHXPOHHblMVI ,lJ,BVlraTenS1MVI.

nOCKonbKY B HacToS1w,ee BpeMS1 OTCyTCTBylOT pyKOBO,lJ,S1w,Vle Y.Ka3aHVlS1

no 3aw,VlTe 3neKTpVl4eCKVlX ceTeiIJ 0,4 KB, MeTO,lJ,VlKa paC4eTOB TOKOB KO-

pOTKoro 3aMbIKaHVlS1 (K,3.) VI Bbl60p 3aw,VlTHbIX annapaTOB, npMBe,lJ,eHHble

B ,lJ,aHHoiIJ pa60Te, COCTaBneHbl Ha OCHOBaHVIVI cnpaB04Hbix VI ,lJ,pyrVlx Ma-

TepVlanOB MVlH3Hepro CCCP, KOHLJ,epHa "5en3Hepro" VI3:a'BO,lJ,OB-Vl3rOTO-

BVlTeneiIJ.

B HeiIJ TaK>Ke npVlBe,lJ,eHbl He06xo,lJ,VlMble cnpaB04Hbie MaTepVlanblVl npVl-

Mepbl BblnonHeHVlS1 paC4eTOB TOKOB K.3.

3a nOcne,lJ,HVle rO,lJ,bl cyw,eCTBeHHO Vl3MeHVlnaCb TeXHVl4eCKaS1 oCHaw,eH-

HOCTb HVl3KOBonbTHbiX wKaepoB 0,4 KB TpaHcepopMaTOpHblx nO,lJ,cTaHLJ,VliIJ

6-10/0,4 KB. C03,lJ,aHbl HOBbie TVlnbl aBTOMaTVl4eCKVlX BblKnlO4aTeneiIJ C npVl-

MeHeHVleM nonynpOBO,lJ,HVlKOBbIX paCLJ,enVlTeneiIJ, KOTopble VIMelOT B03MO>K-

HOCTb perynVlpoBKVI 3aw,VlTHbIX xapaKTepVlCTVlK VI06ecne4V1BalOT 4yBCTBVI-

TenbHYIO 3aw,VlTy OT 0,lJ,Hoepa3HblX KOpOTKVlX 3aMblKaHVliIJ B 3neKTpoceTS1x

0,4 KB C rnyx03a3eMneHHoiIJ HeiIJTpanblO. Bre;lE\'ji}HIOTC51TqK>Ke>S:D~S\~~nb-



Hble 3aUJ,LHbl HyneBoCi nOCne,QOBaTenbHOCTltl ltl npltl60pbl ,Qm'! onpe,Qene-

Hltl$'!TOKOB O,QHoepa3Hb1X K.3., KOTopble n03BonmOT ltlCKnlO4ltlTb OWltl6Kltl nep-

COHana npltl BblnOnHeHltlltl paC4eTOB TOKOB K.3.

LJ,enb ,QaHHOCi pa60Tbi - OKa3aTb npaKTltl4ecKylO nOMOUJ,b nepcoHany

3neKTpltl4eCKltlX ceTeCi npltl paC4eTax TOKOB K. 3., Bbl60pe annapaTypbl

3aUJ,ltlT, a TaK>Ke nOCTpOeHltl$'! cxeM ceTeCi 0,4 KB, nocKonbKY 8Tltl BonpOCbl

M$'! ceTeCi ,QaHHo,o Hanp$'!>KeHltl$'! Hepa3pblBHO CB$'!3aHbl ltl ,Qon>KHbl pewaTb-

C$'!COBMeCTHO.



1.1. B npol\ecce 3KcnnyaTal\1Il1ll MO>KeT B03HlIlKHYTb Heo6xolJ,lIlMOCTb

onpelJ,eneHIIl51 Benlll'-1I1lHbl TOKOB KopoTKoro 3aMb1KaHIIl51 (K. 3.):

- nplll1ll3MeHeHlIllll CXeMbl 3neKTpOCHa6>KeHIIl51 06beKTa;

- nplll 4aCTW1HOM peKoHcTpyKl\1Il1ll (1Il3MeHeHIIlIll npOT51>KeHHOCTIIl, MapKIIl

III Ce4eHIIl51 npOBOlJ,a) nlllHIIlIll;

- nplll 3aMeHe 3aw,IIlTHbIX annapaTOB (npeIJ,OXpaHIIlTenei1, aBTOMaTIIl4eC-

KIIlX BbIKnI04aTeneM);

- nplll npOBepKe 4YBCTBlIlTenbHOCTlIl III CeneKTIIlBHOCTIIl 3aw,IIlTHbIX anna-

paTOB.

B03MO>KHbl TaK>Ke III IJ,pyrllle cny4alll, KOrlJ,a BCnelJ,CTBlIle 1Il3MeHeHIIl51 YC-

nOBIIlM 3KcnnyaTal\1Il1ll Tpe6yeTc51 BblnOnH51Tb paC4eTbi TOKOB K. 3.

1.2. KOPOTKIIlM 3aMbiKaHlIleM Ha3b1BaeTC51 HapyweHlIle HopManbHoM pa-

60Tbl 3neKTpoycTaHoBKIIl, Bbl3BaHHoe 3aMbiKaHlIleM epa3 Me>KlJ,y C060M, a B

CIIlCTeMax C 3a3eMneHHoM HeMTpanblO TaK>Ke 3aMbiKaHlIleM epa3 Ha 3eMnlO.

1.3. KopoTKlIle 3aMb1KaHIIl51 B 3neKTpoycTaHoBKax B03HlIlKalOT B pe3ynb-

TaTe npo60eB III nepeKpblTIIlM 1Il30nm.l,lIllll 3neKTpoo6opYIJ,OBaHIIl51, Ha6po-

COB, oWlll604HbiX IJ,eMCTBIIlM nepCOHana III no MHorlllM IJ,pyrlllM nplll4l1lHaM.

nplll K.3. TOKIIl B epa3ax yCTaHoBKIIl YBenIll4I1lBaIOTC51 no cpaBHeHlIl10 C IIlX

HOMIIlHanbHbIMIIl3Ha4eHIIl51MIIl, a Hanp51>KeHIIl51 CHIIl>KaIOTC51.

1.4. B Tpexepa3HoM3neKTplll4eCKoM ceTIIl O,4KB, pa6oTalOw,eM C rnyxo-

3a3eMneHHoM HeMTpanblO, S03MO>KHbl K.3.:

- Tpexepa3Hoe;

- IJ,syxepa3Hoe;

- IJ,syxepa3Hoe Ha 3eMnlO;

- OIJ,Hoepa3Hoe.

1.5. ,O,n51 npOXO>KlJ,eHIIl51 TOKa OlJ,Hoepa3Horo K. 3., Heo6xolJ,lIlMO, 4T06bl

Ha Y4aCTKe ceTlIl OAKB, rlJ,e npOlll30wno nOSpe>KlJ,eHlIle, 6blna 3a3eMneHa

Hynesa51 T04Ka TpaHcepopMaTopa 6-1 O/OAKB, 3neKTplll4eCKlIl CS513aHHa51 C

MeCTOM K.3.

1.6. KaK npaslIlno, S MeCTe K.3. S03HlIlKaeT 3neKTp1ll4eCKa51 IJ,yra, KOTO-

pa51 BMeCTe C conpoTlIlsneHlIl51MlIl 3neMeHTOS, 4epe3 KOTopble npOXOlJ,lIlT

TOK K.3., o6pa3yeT nepeXOIJ,HOe conpoTlIlsneHlIle. HenoCpelJ,cTseHHoe KO-

pOTKoe 3aMbiKaHlIle 6e3 nepeXolJ,Horo conpoTlIlsneHlIl51 S MeCTe nospe>K-
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AeHVI$'! Ha3b1BaeTC$'! MeTannWieCKVlM K.3. nOCKOnbKY BenW-lVlHY nepexoA-

Horo conpOTVlBneHVI$'! onpeAenVlTb npaKTWleCKVI HeB03MO)l(HO, OHO 06b14-

HO He Y4V1TbIBaeTC$'!. npeHe6pe)l(eHVle nepeXOAHblM conpOTVlBneHVleM 3Ha-

4V1TenbHO ynpow,aeT paC4eT VI AaeT MaKCVlManbHO B03MO)l(HYfO npVl 0AHVlX

VI TeX)I(e VlCXOAHblX ycnOBVI$'!X BenWiVlHY TOKa K.3.

1.7. AnnapaTbl 3aw,VlTbl ceTVI OAKS AOn)l(Hbl o6ecne4V1BaTb OTKnf04e-

HVle aBapVll1HOrO Y4acTKa npVl K.3. B KOHLJ,e3aw,Vlw,aeM0l1 nVlHVlVI. 3TO Tpe-

60BaHVle (B KOHLJ,enVlHVlVI) 06b$'!cH$'!eTc$'! TeM, 4TO 4eM Aanbwe MeCTO K.3.

OT Ha4ana nVlHVlVI, TeM MeHbwe TOK K.3., Vl3-3a 4ero npVl AnVlHHblX nVlHVI$'!X

BenVl4V1Ha era MO)l(eT OKa3aTbC$'! HeAOCTaTO'-lHOl1 An$'! neperapaHVI$'! npe-

AoxpaHVlTenei/1 VlnVl OTKnfO'-IeHVI$'! aBTOMaTVI'-IeCKOrO BbIKnfO'-IaTen$'!,VlnVl Bpe-

M$'! OTKnfO'-IeHVI$'! TOKa K.3. HeAonycTVlMo 3aT$'!HeTC$'!.

2.1. PaC'-IeTTOKOB K.3. BeAeTC$'! B cneAYfOw,el1 nocneAOBaTenbHOCTVI:

- COCTaBn$'!eTC$'! nonHa$'! cxeMa paccMaTpVlBaeMoro y'-lacTKa ceTVI C yKa-

3aHVleM ,lJ,J1VlHnVlHVll1, MaTepVlana VI Ce'-leHVI$'! npoBoAoB, Ka6enei/1, AaHHblX

TpaHcepopMaTopoB;

- An$'! Ka)l(,[\oro aneMeHTa (nVlHVI$'!, TpaHcepopMaTOp) on peAen$'!fOTC$'! ero

aKTVlBHoe VI VlHAYKTVlBHoe conpoTVlBneHVI$'!;

- HaMe4afOTC$'! TO'-lKVI K.3. VlCXOA$'! Vl3 Tpe6oBaHVll1 '-IYBcTBVlTenbHocTVI VI

ceneKTVlBHOCTVI annapaToB 3aw,VlTbl;

- onpeAen$'!fOTc$'! cyMMapHble aKTVlBHble VI VlHAYKTVlBHble conpoTVlBne-

HVI$'!Y4acTKa ceTVI Me)l(AY WVlHaMVI nViTafOw,el1 nOACTaHLJ,VIVI VI MeCTOM K.3.;

- onpeAen$'!eTc$'! TOK B MeCTe K.3.;

- npoBep$'!eTc$'! '-IYBCTBVlTenbHocTb VI ceneKTVlBHOCTb annapaToB 3aw,VI-

Tbl B COOTBeTCTBVIVI C Tpe6oBaHVI$'!MVI npaBVln YCTpoi/1cTBa aneKTpoycTa-

HOBOK (nY3).

2.2. OnpeAeneHVle conpoTVlBneHVll1aneMeHToB ceTVI:

2.2.1. TpaHcepopMaTOpa:

- non Hoe conpOTVlBneHVle

ZT = IOU K
U2

f{

ST

rAe ZT - nonHoe conpoTVlBneHVle TpaHcepopMaTopa, OM;

Uf{ - HOMVlHanbHoe nVlHel1HOe Hanp$'!)I(eHVle, OAKS;



ST - HOM\I1HanbHafl MOUJ,HOCTb TpaHCepOpMaTOpa, KBA;

UK - Hanpfl)J(eH\I1e KOpOTKOrO 3aMb1KaH\I15'1, %.

- AKT\I1BHOe COnpOT\I1BneH\I1e TpaHCepOpMaTOpa

rp,e f..P,lf - nOTepW B Mep,W 06MOTOK TpaHCepOpMaTOpa, BT.

(Bce Heo6xop,WMblep,aHHble p,nfl paC4eTOB YKa3bIBaIOTC5'I B 3aBOp,CKOM

naCnOpTe TpaHCepOpMaTOpa \11B CnpaB04HbiX MaTepWanax).

- V1Hp,yKTwBHoe COnpOT\I1BneHVle TpaHCepOpMaTOpa (X T ) onpep,enfleT-

Cfl no Bblpa)J(eH\I11O

Xr=JZ;-R}, OM

- nonHoe COnpOTV1BneH\I1e TpaHcepopMaTopa npw op,Hoepa3HOM K. 3.

(Z~I))(B 60nbWWHCTBe cnY4aeB, onpep,en5'leTC5'I onblTHblM nyTeM W npw-

BOp,WTCfl B cnpaB04HbiX MaTepwanax).

2.2.2. nVlH\I1\11OAKB:

a),lJ,n5'l B03P,YWHbIX \11Ka6enbHbix n\l1H\I1i1 \113LJ,BeTHbIX MaTep\l1anOB (Mep,b,

anIOM\I1H\I1i1) aKT\I1BHOe COnpOT\I1BneH\I1e npoUJ,e Bcero onpep,enmb no cnpa-

B04HbiM p,aHHbIM, COCTaBneHHblM Ha OCHOBaH\I1\11 COOTBeTCTBYIOUJ,\I1X IOCT.

6) AKT\I1BHOe COnpOT\I1BneH\I1e CTanbHblX npOBop,OB 3aB\I1C\I1T OT KOHCT-

PYKLJ,\I1\11npOBop,a \I13Ha4eH\I15'1 npoT8KalOUJ,ero no HeMyToKa. 3aB\I1C\I1MOCTb

8Ta cnO)J(Hafl \11MaTeMaT\I14ecKoMY pac4eTy He nop,p,aeTC5'I. n08TOMY aK-

T\I1BHOe COnpOT\I1BneH\I1e CTanbHblX npOBop,OB onpep,en5'leTC5'I no onblTHblM

p,aHHbIM \11np\l1BOp,\I1TC5'I B cnpaB04HbiX MaTep\l1anax.

B) V1Hp,YKT\I1BHoe ConpOT\I1BneH\I1e B03P,YWHblxn\l1Hwi1 \113LJ,BeTHbIX MaTe-

p\l1anOB 3aB\I1C\I1T OT Ce4eH\I15'1 \11KOHCTPYKT\I1BHoro pacnonO)J(eH\I15'1 npOBO-

p,OB Ha onope. ,lJ,n5'l pa3n\l14HbiX MapOK npOBop,OB \11cpep,Hero reOMeTp\l1-

4eCKoro paCCT05'lH\I15'1 Me)J(p,y H\I1M\I1 p,n5'l onpep,eneH\I15'1 \I1HP,YKT\I1BHOro CO-

npOT\I1BneH\I15'1 COCTaBneHbl no onblTHblM p,aHHbIM cnpaB04Hbie Ta6n\11LJ,bl\I1n\l1

KpWBble.

r) npw paC4eTe Tpexepa3HbiX W p,Byxepa3HblX TOKOB K. 3. Ha B03P,YWHbIX

nWHWflX cpep,Hee paC4eTHoe reOMeTpW4eCKoe paCCT05'lHWfl (DCI') Me)J(p,y

epa3HblMw npOBOp,aM\I1 onpep,enfleTcfl no Bblpa)J(eHwlO



r,o,e:

DI2 - paCCTO~HV1e Me>K,o,y nepBblM 111BTOPblM npOBO,o,OM;

D2} - paCCTO~HV1e Me>K,o,y BTOPblM 111TpeTbV1M npOBO,o,OM;

DJ1 - paCCT051HV1e Me)K,lJ,y TpeTbV1M V1nepBblM npOBO,o,OM.

3TV1 BenW-lV1Hbl onpe,o,en~IOTC~ no 4epTe>KaM onop.

npV1 BblnonHeHV1111 npIl16nV1>KeHHbIX paC4eTOB MO>KHO nonb30BaTbC~

cpe,o,HV1M 3Ha4eHV1eM y,o,enbHoro V1H,o,YKTV1BHoro conpOTV1BneHV151 ,o,n~
Bn-O,4KB, paBHblM 0,3 OM/KM.

,o,} VlH,o,yKTV1BHoe conpOTV1BneHV1e CTanbHblX npoBo,o,oB COCTOV1T 1113,o,ByX

COCTaBn~IOw,V1X - BHyTpeHHero V1BHeWHero.

BHyTpeHHee V1H,o,YKTV1BHoe conpOTV1BneHV1e 3aBV1CV1TOT BenV14V1Hbl TOKa,

npoTeKalOw,ero no npOBO,o,y. 3aBV1CII1MOCTb :,lTa CnO>KHa~, MaTeMaTV14ec-

KOMy pac4eTy He no,o,,o,aeTC~ V1onpe,o,en~eTC~ no onblTHblM ,o,aHHbIM, KaK V1

,o,n~aKTV1BHoro conpOTV1BneHV1~.

BHeWHee V1H,o,YKTV1BHoe conpOTV1BneHV1e He 3aBV1CV1T OT 3Ha4eHV1~ TOKa

V1onpe,o,en~eTC~ TaK>Ke, KaK V1,o,n~npOBo,o,OB 1113L1,BeTHbIX MeTannOB. PeKO-

MeH,o,yeTc51 nonb30BaTbC~ cnpaB04HblMV1 MaTepV1anaMV1, B KOTOpblX npV1-

Be,o,eHbl Ta6nV1L1,bl V1nV1 KpV1Bble 3aBV1CV1MOCTII1 conpOTV1BneHV1~ OT ce4eHV1~

npOBOAa V1cpeAHero pac4eTHoro reOMeTpV14ecKoro paCCT051HII15'l Me>KAY

npOBOAaMV1.

PaC4eT TOKa K.3. Ha nV1HV15'lXco CTanbHblMV1 npOBo,o,aMV1 BblnOnH5'leTC5'l

MeTOAOM rlOcneAOBaTenbHblX npV16nV1>KeHV1Vt. npeABapV1TenbHO 3a,o,alOT-

C5'l O>KV1,o,aeMbIM TOKOM, An5'l 3TOro 3Ha4eHII1e onpeAen5'lIOT aKTV1BHble V1

BHyTpeHHV1e V1HAYKTV1BHble con pOTV1BneHV15'l npOBOAOB, no DcponpeAen5'l-

eTC5'l BHeWHee V1HAYKTV1BHoe conpOTV1BneHV1e, V1no 3TV1M AaHHblM pac-

C4V1TbIBaIOT TOK K.3.

nony4eHHoe 3Ha4eHV1e TOKa cpaBHV1BalOT co 3Ha'-leHV1eM, An5'l KOTOpO-

ro onpeAen5'lnV1Cb conpOTV1BneHV1~. EcnV1 pa3HV1L1,a He npeBblwaeT 5-1 0%,

pac4eT 3aKaH4V1BaeTC5'l. EcnV1 pa3HV1L1,a BenV1Ka, TO paC4eT nOBTOp5'leTC5'l,

npV1'-1eM conpOTV1BneHV1~ onpeAen5'lIOT An51 HOBOro 3Ha'-leHV1~ TOKa, nony-

4eHHoe npV1 nepBOM paC'-IeTe. TaK nocTynalOT ,0,0 Tex nop, nOKa pe3ynbTa-

Tbl cOBnaAyT C T04HOCTbIO ,0,05-1 0% 3Ha'-leHV1~ TOKOB.

e) VlHAYKTV1BHble COnpOTII1BneHV1~ Ka6eneVt paCC'-IV1TbIBaIOTC~ TPYAHO,

TaK KaK KOHCTpyKLI,V1V1 V1X pa3nV1'-1Hbl. n03TOMY aKTV1BHble V1V1HAYKTV1BHble

conpOTV1BneHV1~ Ka6eneVt cneAyeT 6paTb no CnpaBO'-lHV1KaM. ,lJ,n5'l npIl16nV1-

>KeHHbIX Bbl'-lV1CneHV1Vt MO>KHO npV1HV1MaTb V1HAYKTV1BHoe conpoTV1BneHV1e

Ka6eneVt O,4KB C ce4eHV1eM 16-240 MM2, paBHblM 0,06 OM/KM.



>K) npVl BblLJVlCneHVIVI TOKa 0,Ll.HOepa3HOrO K. 3. B CeH1X O,4KB C rnYX03a-

3eMneHH0L-1 HeL-1TpanblO nonHoe COnpOTVlBneHVle LJ,enVi "epa3a-Hynb" COCTO-

VlT Vl3 COnpOTVlBneHVlL-1 epa3HOrO VI HyneBoro npOBO,Ll.OB (Zf)) .
An$'! B03,Ll.YWHbIX nVlHVlL-1 O,4KB, BblnonHeHHblX Ha KplOKax VlnVl TpaBep-

cax, paCCTO$'!HVl51 Me>K,Ll.y epa3HbiM VI HyneBblM npOBO,Ll.OM pa3nVlLJHble, no-

3TOMy VI VlH,Ll.YKTVlBHble conpOTVlBneHVl51 pa3HbiX epa3 pa3nVlLJHble. PaCCT051-

HVie onpe,Ll.en51eTC51 no 4epTe>KaM onop.,l],n51 nVlHVlL-1Ha KplOKax 3TO paccTO-

51HVl5106blLJHO Kone6neTC51 B npe,Ll.enax 500-1000 MM, ,Ll.n51nVlHVlL-1 Ha Tpa-

Bepcax - B npe,Ll.enax 1250-1650 MM.

nonHble conpOTVlBneHVl51 LJ,enVi "epa3a-Hynb" ,Ll.n51pa3nVlLJHbiX CeLJeHVlL-1

epa3Horo VI HyneBoro npOBO,Ll.a VI pa3nVlLJHbiX paCCT051HVlL-1 Me>KAY HVlMVI npVl-

Be,Ll.eHbl B CnpaBOLJHblX MaTepVlanax, COCTaBneHHblX Ha OCHOBaHVIVI onblT-

HblX V13MepeHVlL-1.

no CnpaBOLJHblM MaTepVlanaM TaK>Ke on pe,Ll.en51 IOTC51nonHble conpOTVlB-

neHVl51 LJ,enVi "epa3a-Hynb" ,Ll.n51Tpex- VI LJeTblpeX>KVlnbHblX Ka6eneL-1.

nonHoe conpOTVlBneHVle LJ,enVi "epa3a-Hynb" nVlHVlVI 0,4 KB, cocTo51w,eL-1

Vl3 yLJaCTKOB, BblnonHeHHblX pa3nVl4HbiM CeLJeHVleM npOBO,Ll.OB epa3Horo VI

HyneBoro, VI paCCT051HVle Me>KAY HVlMVI onpe,Ll.ens:leTCs:l KaK cyMMa nonHblX

conpOTVlBneHVlL-1 OT,Ll.enbHbiX yLJaCTKOB Z f) = ZOJI + Z02/2 + Zo/, + ...

3) npVl paCLJeTaX TOKOB K.3. B ceT51X 0,4KB B HeKOTopblX cnyLJa51X npVlxo-

,Ll.VlTC51Y4V1TbIBaTb aKTVlBHble VI VlH,Ll.YKTVlBHble conpOTVlBneHVl51 WVlH, 06MO-

TOK TpaHcepopMaTopOB TOKa VI pene, aBTOMaTVlLJeCKVlX BblKnlOLJaTeneL-1 VI

3aw,VlT OT 0,Ll.Hoepa3HblX K.3., nepeXO,Ll.Hble conpOTVlBneHVl51 B KOHTaKTaX

py6V1nbHVlKOB,B~KnIOLJaTeneL-1,npe,Ll.OXpaHVlTeneL-1.

TOLJHble ,Ll.aHHble ,LJ.n51HeKOTopblX KOHCTpyKLJ,VlL-1 MO>KHO HaL-1TVITonbKO B

3aBO,Ll.CKOVI ,Ll.OKyMeHTaLJ,VIVI VI cnpaB04HbiX MaTepVlanax. ,l],n51 npVl6nVl>KeH-

HblX BblLJVlcneHVlVI MO>KHO nonb30BaTbC51 Cpe,Ll.HVlMVI 3HaLJeHVl51MVI conpOTVlB-

neHVlVI, npVlBe,Ll.eHHbiX B Ta6nVlLJ,aX (npVlnO>KeHVl51 7,8,9).

He06xo,Ll.VlMO OTMeTVlTb, LJTOKonVl4eCTBO pa3nVlLJHbiX KOHCTpyKLJ,VlVl3TVlX

annapaTOB OLJeHb BenVlKO, T04Hbie 3HaLJeHVl51 VlX conpoTVlBneHVlVI HaVlTVI

Tpy,Ll.HO, a a6conlOTHa51 BenVlLJVlHa VlX no cpaBHeHVlIO C conpOTVlBneHVl51MVI

CVlnOBblX TpaHcepopMaTopoB VI nVlHVlVI Mana. n03TOMY BO MHorViX cnY4a51X

OHVI He YLJVlTbIBaIOTc51.

2.3. npVlBe,Ll.eHVle conpoTVlBneHVlVI K paCLJeTHoMy Hanp51>KeHVlIO.

3neKTpVlLJeCKVle ceTVI 0,4KB C 3neKTpVlLJeCKVlMVI ceT51MVI 6-1 OKB CB513a-

Hbl Me>K,Ll.y c060Vl TpaHcepopMaTopaMVI 6-1 O/O,4KB.

n03TOMY npVl paCLJeTaX TOKOB KOpOTKOro 3aMbIKaHVl51, npVl COCTaBne-

HViVI cxeM 3aMew,eHVl51 Heo6xo,Ll.V1MO npVlBecTVI Bce conpoTVlBneHVl51, Haxo-



,o,51ll\lI1eC51Ha pa3HbiX CTOpOHaX TpaHC¢OpMaTOpa, K O,o,HOMyHanp51>KeHII1IO

- paC'-IeTHoMy.

3a paC'-IeTHOe Hanp51>KeHlI1e06bl'-lHO npll1HII1MaeTC51TO HanpmKeHlI1e, Ha

KOTOpOM yCTaHoBneHO yCTpoillcTBO 3all\II1Tbl (BbIKnlO'-IaTenb 1OKS, npe,o,o-

XpaHII1Tenll1 10KS, npe,o,OXpaHII1Tenll1 111aBTOMaTII1'-1eCKlI1e BblKnlO'-IaTenll1

OAKS).

nepeC'-IeT COnpOTII1BneHII1i113neMeHTOB 3neKTpll1'-1eCKOiII CeTII1 O,4KS K

Hanp51>KeHII1IO6-1 OKS np0Il13Bo,o,II1TC51no Bblpa>KeHII151M:

nepeC'-IeT COnpOTII1BneHII1i113neMeHTOB 3neKTpll1'-1eCK0C1CeTII16-1 OKS K

Hanp51>KeHII1IOOAKS np0Il13Bo,o,II1TC51no Bblpa>KeHII151M:

( )

2 )
UO•4 0,4 -

ZOA =ZIO -- .ZIO(-) =0,0016ZIO
UIO 10

(04)2
ZOA = Z6 ~ = 0,0044Z6

TaKII1M 06pa30M, nlO6oe COnpOTII1BneHlI1e, BKnlO'-IeHHOe '-Iepe3 TpaHC-

¢opMaTOp, MO>KHO1I13Mep51TbC nlO6oC1 CTOpOHbl TpaHc¢opMaTopa - II1nll1

C TOC1CTOpOHbl, r,o,e OHO ,o,eC1CTBII1TenbHOBKnlOLJeHO 111nony'-lIl1T cpa3Y ~ro

,o,eC1CTBII1TenbHOe3Ha'-leHlI1e, II1nll1 c,o,pyroC1 CTOpOHbl, HO B 3TOM cnyLJae ,o,eC1-

CTBII1TenbHOe3Ha'-leHlI1e nony'-laeTC51 nyTeM nepeCLJeTa no BblWenpll1Be,o,eH-

HblM Bblpa>KeHII151M.

3. PaCLfeTHble <popMynbl AmI onpeAeneHHR TOKOB
K.3. B ceTRX O,4KB

3.1. TOK Tpex¢a3Horo K.3. onpe,o,en51eTC51 no Bblpa>KeHII1IO:

/(3)_ UJ!

K - f3(Zc +ZK)'



rAe:

Zc- COnpOTVlBneHlI1e CII1CTeMbl, npll1BeAeHHOe K Hanp5DKeHlI11O O,4KB, OM;

ZK- paC'-IeTHOe con POTII1BneH lI1e AO MeCTa nospe>KAeHII151, OM;

Vq- paC'-IeTHOe Me>KAy¢a3Hoe (nIl1HelllHoe) Hanp5l>KeHlI1e CeTII1, B (O,4KB

An51 Bbl60pa aBTOMaTII1'-1eCKII1X BbIKnlO'-IaTenelll, O,38KB- An 5'1npOSepKII1 '-IyB-

CTBII1TenbHOCTII1 3aw,II1T).

nonHoe COnpOTII1BneHlI1e CII1CTeMbl npeACTaSn51eT co6olll pe3ynbTlI1py-

lOw,ee conpOTVlBneHlI1e CeTII1 1OKB III Bblwe 3HeprOCII1CTeMbl.

Ben III'-III1Ha nonHoro COnpOTII1 BneH 1I151onpeAen51eTC51 AOBonbHO cnO)J<Hbl-

Mill paC'-IeTaMII1, KOTopble BblnOnH51IOTC51 C nOMow,blO n3BM no cneLl,lI1anb-

HblM nporpaMMaM.

npll1 paC'-IeTaX TOKOB KOpOTKOro 3aMb1KaHII151 B CeT51X O,4KB COnpOTII1B-

neHII151 CII1CTeMbl III nll1TalOw,elll CeTII1 1OKB 06bl'-lHO He Y'-lIl1TbIBaIOTC51.

PaC'-IeTHOe Bblpa)J<eHlI1e onpeAeneHII151 TOKa Tpex¢a3Horo K.3. npll1HII1-

MaeT BillA:

rAe:

ZT - nonHoe COnpOTII1BneHlI1e TpaHc¢opMaTopa 1O/O,4KB, OM;

ZJI - nonHoe COnpOTII1BneHlI1e OAHOlll ¢a3bl nll1HII1I11,OM;

Vjl - nll1HelllHoe Hanp51)J<eHlI1e CeTII1, B;

RjlXJI - aKTII1BHOe VI II1HAYKTII1BHoe COnpOTII1BneHII151 nll1HII1I11,OM;

RJI = Ro· L

Xjl = XoL

rAe:

Ro' Xo - YAenbHble aKTII1BHOe III II1HAYKTII1BHoe conpoTVlBneHII151 n 111Hill 111,

OM/KM;

L -AnIl1HanIl1HII1I11,KM.

npll1 paC'-IeTe Tpex¢a3Horo TOKa K.3. MO)J<HO II1CnOnb30BaTb Bblpa)J<e-

HlI1e:

/(J)= UJI ,

A J3'~(RT+RJI)2+(XT+Xjl)2



r,o,e:

R
7
X

T
- aKTlt1BHOe lt1V1H,o,YKTlt1BHOeCOnpOTVlBneHVl51 TpaHCcj:>OpMaTOpa, OM.

nplt1 onpe,o,eneHlt1V1 TOKa TpeXcj:>a3HOrO K.3. Ha BblBO,o,aX O,4KB TpaHC-

cj:>OpMaTOpa, paC4eTHOe Bblpa>KeHlt1e nplt1HVlMaeT Blt1,o,:

1(1)=~= U//·51/ _II/OM.JOO
A j3z j3.10,UKU7IOM UK '

r,o,e:

I/lOM - HOMlt1HanbHbIVi TOK TpaHCcj:>OpMaTOpa Ha CTOpOHe O,4KB, A;

VK - Hanp51>KeHVle KopoTKoro 3aMbIKaHlt151, %.

3.2. TOK ,o,Byxcj:>a3Horo K.3. onpe,o,en51eTC51 no Bblpa>KeHlt1IO:

fi2) = VI/ = ~3V'/J = .j3 It')=0,8671i'1,
2ZK ZK 2

3.3. TOK o,o,Hocj:>a3Horo K.3. onpe,o,en51eTC51 no Bblpa>KeHlt1IO:

/(11 _ U,/, A
K - Z(i)

_L+Z
3 /l

r,o,e Z\1) - non Hoe conpOTVlBneHlt1e TpaHccj:>opMaTopa npVl o,o,Hocj:>a3-

HOM K.3., OM;

Zf7 - nonHoe conpOTVlBneHlt1e neTnlt1 "cj:>a3a-Hynb», OM.

Zf7 =Zol
Zo - y,o,enbHoe COnpOTlt1BneHlt1e u,enlt1 "cj:>a3a-Hynb", OMjKM

1- ,o,nVlHa u,enlt1 "cj:>a3a-Hynb» (B o,o,HonpOBo,o,HOM lt13MepeHlt1V1), KM;

3.4. nplt1 pac4eTe TOKOB K.3. ,o,n51 npOBepKlt1 4YBcTBVlTenbHOCTlt1 Bbl6paH-

HblX 3aU\V1THbIX annapaToB, Heo6xo,o,lt1MO Y4lt1TbIBaTb nepexo,o,Hoe conpo-

TViBneHlt1e SneKTplt14eCKOVi ,o,yrlt1, KOTopoe npVlHlt1MaeTC51 paBHblM 0,015 OM.

npnMep 1. Onpe,o,enlt1Tb TOKlt1 Tpexcj:>a3Horo K. 3. B KOHu,e Bn-O,4KB,

BblnonHeHHOVi npoBo,o,oM A-50, paCCT051Hlt1e Me>KAY npoBo,o,aMlt1 O,8M. ,l],nVl-

Ha Bn - 600M, 3anlt1TaHa OT TpaHccj:>opMaTopa 10jO,4KB MOU\HOCTblO
100KBA.

PeweHne:

1. AKTVlBHoe conpoTVlBneHVle Bn

RJ! = RoL = 0,576·0,6 = 0,34560M



2. VlH,o,yKH1BHoeconpoTIIIBneHllle Bn

X JI = XoL = 0,348·0,6 = 0,210M

3. non Hoe conpOTIIIBneHllle Bn:

ZJI =~R~ +X~ =~0,34562 +0,212 =0,4040M

4.ConpOTIIIBneHllleTpaHc¢opMaTopa100KBA

Rl' = 0,03150M

Xl' =0,06470M

Zl' =0,0720M

/(1) = Vjl

K .J3)( Rl' + RJI )2 + (Xl' + X JI )2

/(1) = 400 - 495,7 A

K .J3)(0,0315+0,3456)' +(0,647+0,21)2

400 =4853 A
.J3(0, 072 + 0,404) ,

3.6. npJlfMep 2. nIllTalOw,lIIL;1TpaHc¢opMaTop 400KBA, 1O/OAKB, co-

e,o,IIIHeHco c60PK0L;1 O,4KB anlOMIIIHllleBblMIII WIIIHaMIII Ce'-leHllleM 50x5MM.

WIIIHbl pacnOnO>KeHbl B O,o,HOL;1nnOCKOCTIII, paCCT05-lHllle Me>K,o,YHIIIMIII

240MM. 06w,a5-l ,o,nlllHa WIIIH OT BblBO,o,OBTpaHc¢opMaTopa,o,o aBTOMaTlII-

'-IeCKIIIXBbIKnlO'-IaTeneL;1OTXO,o,5-lW,IIIXnlllHIIIL;115M. Ha cTopoHe OAKB yCTa-

HOBneH py6111nbHIIIKP Ha 600A, Ha OTXo,o,5-lw,lIIxnIllHIII5-lXaBTOMaTIII'-IeCKllle

BblKnlO'-IaTenlll AB Ha 200A IIITpaHc¢opMaTopbl TOKa 200/5A.

Ka6enbHa5-l nlllHIII5-l,o,nlllHoL;1200M BblnOnHeHa anlOMIIIHllleBblM Ka6eneM

Ce'-leHllleM 3x70+1 x35MM2. B03,o,YWHa5-lnlllHIII5-l,o,nIllHOL;1200M BblnonHeHa

anlOMIIIHllleBblMIII npoBo,o,aMIII 3x70+1x35MM2 III coe,o,lIIHeHa co C60pK0L;1

OAKB anlOMIIIHllleBblNl Ka6eneM 3x70+1 x35MM2
.

Onpe,o,enlllTb TOKIIITpex¢a3Horo IIIo,o,Ho¢a3Horo K.3. B KOHlJ,eB03,o,yw-

H0L;1111Ka6enbHoL;1nlllHIIIIII.



PeweHne:
1. Cpe,D,Hee reOMeTpltl4eCKOe paCCT05'lHltle Me>K,D,yWltlHaMltl

DC? = ~240· 240·480 = 1,26·240 = 300MM

no npltlnO>KeHltllO7aKTltlBHOeCOnpOTltlBneHltleWltlH R = 0,142 ·15 = 2,12 MOM,
ltlH,D,YKTltlBHOeX = 0,2 ·15 =3 MOM.

2. AKH1BHoe COnpOTltlBneHltle KOHTaKTOBpy6ltlnbHltlKa no npltlnO>KeHltllO
8 paBHO 0,15 MOM.

3. AKTltlBHOeCOnpOTltlBneHltle KOHTaKTOBltl 06MOTOK paCu,enltlTeneL;1aBTO-
MaTltl4eCKltlXBblKnlO4aTeneC1no npltlnO>KeHt.11O8 paBHO 0,36 + 0,6=0,96MOM,
t.1H,D,YKTt.1BHOe- 0,28 MOM.

4. AKTt.1BHOeCOnpOTltlBneHt.1e 06MOTOK O,D,HOrOTpaHccj:lopMaTopa TOKa
no npt.1nO>KeHt.11O9 paBHo 0, 19MOM, t.1H,D,YKTltlBHOe- 0,17 MOM.

5. AKTltlBHOe COnpOTt.1BneHltle 06MOTOK TpaHccj:lopMaTopa 400KBA, OT-
HeceHHoe K 0,4KB no npltlnO>KeHltllO 10 paBHo 5,5MOM, ltlH,D,YKTt.1BHOe-
17,1 MOM, nonHoe COnpOTt.1BneHt.1enpltl O,D,Hocj:la3HoMK. 3. - 0,195 OM.

6. AKTt.1BHOeCOnpOTt.1BneHt.1ecj:la3bl Ka6en5'l 3x70+1x35MM2 no npltlno-
>KeHt.11O3 paBHo 0,549xO,2=0, 10980M (109,8MOM), t.1H,D,YKTltlBHOe- 0,065x
xO,2=0,0130M (13MOM).

7.,lJ,n5'l B03,o,YWH0L;1nt.1Ht.1t.1:

aKTltlBHOe COnpOTt.1BneHVle no npt.1nO>KeHltllO 1 paBHo 0,412x
xO,2=0,08240M (82,4MOM)

t.1H,o,YKTt.1BHOenpltl ,lJ,cp= 800MM no npt.1nO>KeHltllO 2 paBHo 0,33x
xO,2=0,0660M (66MOM).

8. COnpOTt.1BneHltl5'lKa6en5'l ,o,nltlHoC120M paBHbl:

aKTt.1BHOe- 0,549xO,02=0,01 098 OM (10,98MOM) ltl ltlH,D,YKTltlBHOe0,065x
xO,02=0,0013 OM (1 ,3MOM).



Uif

f3J( 5,5+2,12+0,08+096+0,19+ 10,9S+82,4)2+(17, 1+3+0,2HO, 17+1,3+66)

=1714 A,

rAe:

R lI1XB MOM.

Ecnll1 npeHe6peLJb COnpOTlI1BneHlI151MlI1WlI1H111annapaTypbl, TO TOK K.3.

6YAeT paBeH:

/(;1)= 400·1000 =1777A

f( J3~(5,5+10,98+82,4)1 +(17,1+1,3+66)1

Pa3HlI1u,a pe3ynbTaToB ABYX pac4eToB COCTaBn518T3,7%. n08TOMY BO

MHOrll1XcnY4a51x npll1 pac4eTe TOKOB K. 3. Ha B03AYWHbiX nll1HlI151XOAKB CO-

npOTlI1Bn8HlI1eM WlI1H111annapaTypbl MO)J(HOnpeHe6pe4b.

11. TOK Tpex¢a3Horo K.3. B KOHu,e Ka6enbHoili nll1HlI1l11(K2):

J(3)- 400·1000 _

K - J3~(5,5+2,12+0,08+0,96+0,19+109,8)2 +(17,1+3+0,28+0,17+13)2

= 1873,5A

Ecnll1 npeHe6pe4b COnpOTlI1BneHlI151MlI1WVlH Vl annapaTypbl, TO TOK K.3.

6YA8T paBeH:



[~1)= 400·[ 000 -1938 A

J3~(5,5+109,8)2 +(17,1+13)2

Pa3HVllJ,ape3ynbTaTos ,o,syx paCLJeTOSCOCTaSmJeT 3,5%.

12. ConpoTVlsneHVle neTnVl "¢a3a-Hynb" S03,o,yWH0C1nVlHVlVlnpVl pac-
CTO>'lHVlVlMe)K,lJ,y¢a3Hb1M Vl HynesblM nposo,o,aMVl 1 M no npVlnO>KeHVlfO4
pasHa 1,82xO,2=O,364 OM. ConpOTVlsneHVle LJeTblpeX>KVlnbHOroKa6en>'l no
npVlnO>KeHVlfO5 paSHa 1,59xO,2=O,318 OM.

13. TOK o,o,Ho¢a3Horo K.3. S KOHlJ,eS03,o,ywH0C1nVlHVlVl(K1):

[(I) _ U<I)

K - (I)
ZT-+Z3 [J

231 -545A
0,195 +0364

3 '

[~)= 231 -603A
0,195 +0318

3 '

3.6. 3HaLJeHVl>'lTOKOSo,o,Ho¢a3Horo K.3. S 3aSVlCVlMOCTVlaT MOLLJ,HOCTVl
TpaHc¢opMaTopa, npOT>'l>KeHHOCTVlVlCeLJeHVl>'lnposo,o,os Sn-O,4KS npVl-
se,o,eHbl S npVlnO>KeHVlVl21.

4. PacnpeAeneHllle TOKOB nplII HecIMMeTp"LJHbIX K. 3.

3a TpaHc$opMaTopOM, IIIMeK)l~IIIM cxeMy coeAIIIHeHIIISl 06MOTOK

13Be3Aa-3Be3Aa" c 3a3eMneHHbiM HyneM

4.1. An>'l nposepKVl ceneKTVlSHOCTVl npe,o,oxpaHVlTeneC1, yCTaHosneH-
HblX Ha cTopoHe 6-10KS TpaHc¢opMaTOpos 6-1 O/O,4KS, Heo6xo,o,VlMO
3HaTb 3HaLJeHVl>'lTaKaS S nepSVlLJHOC106MOTKe TpaHc¢opMaTopa npVl K.3.
Ha era STOPVlLJHOC1CTopOHe.

PaCLJeTblnpVlse,o,eHbl S Ta6nVllJ,e 1.



BWA K. 3.
TOK K.3., A

Ha CTOPOH8
B M8CTe K. 3.

Ha nepBWYHOCi CTOpOHe

OAKB TpaHCQ:JOpMaTOpa

a-O r UC/J

~A

1 =~1 .U2H1a =
Z~I) /3 A 3 a U

111

IB Ie
1 =1 ="J...-1.U2/f

B C 3 a U
111

B-C r-. Ie
1 = 1 = J3 1~)

) Ie
1 ~ 1 _.J3 1(3). UW

B- c- K
B C 2 2 U1ff

Ie Ie

r,o,8 Ulf{ , U2!f - HOML-1HanbHbI8 nL-1H8C1HbI8 Hanp5'DK8HV15'l n8pBw1H0C1 L-1

BTOpL-14H0C106MOTOK TpaHcepopMaTopa;

U C/J - epa3H08 Hanp5'l>K8HL-18 BTOpW1H0C1 06MOTKL-1 (231 B).

4.2. nplIIMep 3. On p8,o,8nL-1Tb TOKL-1Tp8xepa3Horo, ,o,Byxepa3Horo L-10,o,-

Hoepa3Horo K.3. Ha BblBo,o,ax HL-13W8rO Hanp5'l>K8HL-15'l TpaHcepopMaTopa

400KBA 1 O/O,4KB npL-1 CX8Me C08,o,L-1H8HL-15'l06MOTOKYjYo'

PeweHllle:
1. COnpOTL-1Bn8HL-18 TpaHcepopMaTopa, npL-1B8,o,8HH08 K Hanp5'l>K8HL-11O

O,4KB no npL-1nO>KeHL-11O10 paBHo 0,018 OM.

2. nonHoe COnpOTL-1Bn8HL-18 TpaHcepopMaTOpa npL-10,o,Hoepa3HoM K.3. no

npL-1nO>K8HL-11O10 paBHo 0,195 OM.

3. TOK Tp8xepa3Horo K.3.

/(3) = ~ - 400 - 12900A
/( .J3,Zr .J3.0,018

4. TOK ,o,Byxepa3Horo K.3.



J~) = ,/i J~) = V3 .12900 = 11200 A
2 2

5. TOK ,lJ,Byxepa3HolO VITp8xepa3Hofo K.3. co CTOpOHbl 10KS

[(;1) = 12900. 0,4 = 516 A
/( 10

[(2) = I 1200. 0,4 = 448 A
K 10

6. TOK O,lJ,Hoepa3Hofo K.3.

It!) = . 231 _ 3570 A
/(,0,195/3

Co CTOPOH~ 10KS MaKCVlManbH~~ TOK 6Y,IJ,8T paB8H

~. 3570· ~'04= 95,2 A, B ,lJ,ByX ,lJ,PYfVlX epa3ax TOKVI B 2 pa3a M8HblJJ8 VI paBHbl

47,6A.

,lJ.n51 C8TVI C O,lJ,HOCTOpOHHVlM nVlTaHVl8M M8)l(,1J,yepa3Hbl8 HanpmK8HVl51 npVl

Tpe-xepa3HOM K.3. paBHbl:

U(3) = fiJ(3) Z,

f,lJ,8 [(3) - TOK Tp8xepa3HoIO K.3., A;

Z - conpoTVlBn8HVl8 OT TO'-lKVI K.3.,IJ,O MeCTa Onp8,1J,8n8HVl51 OCTaTO'-lHO-

fO Hanp51>K8HL-151, OMjepa3y.

npVl ,lJ,Byxepa3HoM K.3. Bblpa>K8HVl8 npVlHVlMa8T BVI,IJ,

U(2) =13/(2) Z,

f,lJ,8 U(1) - M8)l(,1J,yepa3H08 Hanp51>K8HVl8 M8)l(,1J,y nOBpe)l(,lJ,8HHblMVI epa3aMVI.

Hanp51>K8HVl8 M8)l(,1J,y "3,1J,OPOBO~" VI nOBp8)l(,1J,8HHO~ epa3aMVI BC8f,lJ,a 6y-

,lJ,8T U2) VI HVlKOf,lJ,a H8 CHVI>Ka8TC51 HVI>K8 0,867 HopManbHoro Hanp51>K8HVl51.

nO,lJ,CTaBVlB B Bblpa>K8HVl8 J(2) = V3 J(3) nony'-lVlM:

2



U(2)=2J3 JP)Z= '3J(3)Z2 . V.J ,

T.e. paC'-JeTbl OCTaTOl-JHbIX HanpmKeHiI1i1 )J,OCTaTOl-JHO Becm )J,nS1Tpex-

epa3Horo K.3., ecnil1 He Tpe6yeTcS1 onpe)J,enS1Tb HanpS1>KeHVle Me>K)J,y "3)J,0-

pOBOi1" iI1nOBpe>K)J,eHHbIMiI1 epa3aMiI1 npil1 )J,Byxepa3HOM K.3.

6. 06uVte Tpe60BaHHH K annapaTaM 3all.lHTbi

3neKTpH~ecKHx ceTeH O,4KB

6.1. AnnapaToM 3aLlJ,iI1Tbl Ha3b1BaeTCS1 annapaT, aBTOMaTiI1l-JeCKiI1 OTKnlO-

l-JalOLlJ,iI1i13aLlJ,iI1LlJ,aeMylO 3neKTpil1l-JecKylO u,enb npVl HeHopManbHblX pe>KVI-

Max (n.3.1.2 nY3).

6.2. AnnapaTbl 3aLlJ,iI1Tbl no cBoei1 OTKnlOl-JalOLlJ,ei1 cnoc06HoCTiI1 )J,on>K-

Hbl COOTBeTCTBOBaTb MaKciI1ManbHoMY 3Hal-JeHiI1lO TOKa K.3. B Hal-Jane 3a-

LlJ,iI1LlJ,aeM oro Yl-JaCTKa 3neKTpil1l-JeCKoi1 CeTiI1 (n.3.1.3 nY3).

6.3. HOMiI1HanbHble TOKiI1 nnaBKiI1X BCTaBOK npe)J,oxpaHiI1Tenelll iI1 TOKiI1

yCTaBoK aBTOMaTiI1l-JeCKiI1X BbIKnlOl-JaTeneiii, cny>KaLlJ,VlX )J,nS13aLlJ,VlTbl OT)J,enb-

HblX Yl-JaCTKOB ceTVl, BO Bcex cnYl-JaS1X cne)J,yeT Bbl6VlpaTb no B03MO>KHOCTVl

HaVlMeHbWVlMVl no paCl-JeTHbiM TOKaM 8TVlX Yl-JaCTKOB VlnVl no HOMVlHanbHblM

TOKaM 3neKTponpil1eMHVlKOB, HO TaKVlM 06pa30M, l-JT06bl annapaTbl 3aLlJ,Vl-

Tbl He OTKnlOl-JanVl 3neKTpoycTaHoBKVl npVl KpaTKOBpeMeHHblX neperpY3Kax

(nycKoBble TOKVl, TOKiI1 npVl caM03anycKe Vl T.n.) (n.3.1.4 nY3).

6.4.8 Kal-JeCTBe annapaTOB 3aLlJ,VlTbl )J,on>KHbl npVlMeHS1TbCS1 aBTOMaTVl-

l-JeCKVle BblKnlOl-JaTenVl iI1nVl npe)J,oxpaHVlTenVl. ,l],nS1 o6eCnel-JeHVlS1 Tpe60Ba-

HVliii no 6blcTp0)J,ei1cTBVlIO, l-JYBCTBVlTenbHOCTVI V1nVl ceneKTVlBHOCTVI, )J,onyc-

KaeTCS1 npVl He06xo)J,V1MOCTVl npVlMeHeHVle yCTpOi1CTB 3aLlJ,VlTbl C Vlcnonb-

30BaHVleM BblHOCHblX pene (n.3.1.5 nY3).

6.5. 3neKTpVll-JeCKiI1e CeTiI1 )J,on>KHbl iI1MeTb 3aLlJ,V1TY OT TOKOB K.3., 06ec~

nel-JiI1BalOLlJ,YIO no B03MO>KHOCTiI1 Hail1MeHbWee BpeMS1 OTKnlOl-JeHiI1S1 iI1Tpe-

60BaHiI1S1CeneKTiI1BHOCTiI1.

3aLlJ,V1Ta )J,on>KHa 06eCnel-JiI1BaTb B ceTS1X C rnyx03a3eMneHHoiii HelllTpa-

nblO OTKnlOl-JeHiI1e nOBpe>K)J,eHHoro Yl-JaCTKa npVl K.3. B KOHu,e 3aLlJ,VlLlJ,aeMOiii

nVlHVlVl: O)J,HO-, )J,BYX- iI1Tpexepa3Hbie (n.3.1.8 nY3).

Ha)J,e>KHOe OTKnlOl-JeHVle nOBpe>K)J,eHHoro Yl-JaCTKa ceTVl 06eCnel-JVlBaeT-

CS1ecnil1 Hail1MeHbWVliii paCl-JeTHbliii TOK K.3. 6y)J,eT npeBblwaTb He MeHee l-JeM:

- B 3 pa3a HOMiI1HanbHbliii TOK nnaBKoiii BCTaBKiI1 6nil1>Kalllwero npe)J,o-

XpaHiI1TenS1;



npe,lJ,Ha3Ha4eH. ,lJ,eikTBII1TenbHOe Hanpfl>KeHlI1e CeTII1 He ,lJ,Ofl>KHO npeBbl-

waTb HOMII1HanbHOro Hanpfl>KeHlI1fl npe,lJ,OXpaHII1Tenfl60nbwe, 4eM Ha 10%.

60nbWll1HCTBO TlI1nOB npe,lJ,OXpaHII1TeneC1 MoryT pa60TaTb 111npll1 Hanpfl-

>KeHII1I11CeTII1 MeHbWIl1M HOMII1HanbHOro, HO OCHOBHble ,lJ,aHHble II1Xnpll1 3TOM

V13MeHflIOTCfl, 4TO YKa3bIBaeTcfl B II1HepopMau,1I11113aSO,lJ,a-1I13rOTOBV1Tenfl.

HOMII1HanbHblM TOKOM npe,lJ,OXpaHII1Tenfl Ha3blBaeTCfl YKa3aHHblC1 Ha HeM

TOK, paBHblC1Hall160nbweMY 1113HOMII1HanbHblX TOKOB nnaBKII1X BCTaBOK,

npeAHa3Ha4eHHblX,lJ,nfl AaHHoro npeAOXpaHII1Tenfl, npaKTlI14eCKlI13TO MaK-

CII1ManbHblC1 Anll1TenbHblC1 TOK, nponycKaeMblC1 npe,lJ,OXpaHII1TeneM no YC-

nOBlI11O HarpeBa ero ,lJ,eTaneC1, KpOMe BCTaBOK.

MaKCII1ManbHblM OTKnlO4aeMbiM TOKOM (pa3pbIBH0C1 cnoc06HOCTblO)

npe,lJ,OXpaHII1Tenfl Ha3blBaeTCfl Hall160nbWee 3Ha4eHlI1e (3epepeKTII1BHoe)

nep1l10A1I14eCK0C1 COCTaBnfllOw,eC1 TOKa, OTKnlO4aeMoro npe,lJ,OxpaHII1TeneM

6e3 pa3pyweHlI1fl 111onaCHoro Bbl6poca nnaMeHII1 V1npoAyKTOB rOpeHlI1fl

3neKTpll14eCKOC1 Ayrll1.

HOMII1HanbHblM TOKOM nnaBKOC1 BCTaBKII1 npe,lJ,OXpaHII1Tenfl Ha3blBaeTCfl

YKa3aHHblC1 Ha HeM TOK, ,lJ,nfl np0,lJ,On>KII1TenbH0C1 pa60Tblnpll1 KOTOpOM OH

npeAHa3Ha4eH.

3aw,II1TH0C1 xapaKTepll1CTII1KOC1 npeAOXpaHII1Tenfl Ha3blBaeTCfl 3aBII1CII1-

MOCTb nonHoro BpeMeHII1 OTKnlO4eHlI1fl (CyMMbl BpeMeHII1 nnaBneHlI1fl BCTaB-

KII1111BpeMeHII1 ropeHlI1fl Ayrll1) OT Benll14l11Hbi OTKnlO4aeMoro TOKa. 3aw,II1T-

Hble xapaKTepll1CTII1KII1 06bl4HO AalOTCfl B BII1,lJ,erpaepll1Ka, B npflMoyronbHblX

KOOp,lJ,II1HaTax.

no BepTII1KanbHOC1 OCII1 KOOPAII1HaT (y) OTKna,lJ,blBaeTCfl cpe,lJ,Hee BpeMfl

neperOpaHlI1fl nnaBKOC1 BCTaBKII1, a no rOp1l130HTanbH0C1 OCII1 (x) - OTKnI04a-

eMblC1 TOK II1nll1 KpaTHOCTb TOKa, OTKnlO4aeMoro npe,lJ,oxpaHII1TeneM, K HO-

MII1HanbHOMY TOKy BCTaBKII1. ,lJ,eC1cTB 111Ten bHoe speMfl OTKnlO4eHlI1fl MO>KeT

3Ha4l11TenbHO OTnll14aTbCfl OT cpeAHII1X 3HayeHII1C1, YKa3blBaeMbiX 3aBOAoM-

1I13fOTOBlI1TeneM Ha 3aw,II1THbIX xapaKTepll1CTII1Kax. OnblTHblM nYTeM yCTa-

HOBneHO, YTO B KpaC1HII1X cnyyaflX npll1 COBna,lJ,eHII1I11 Bcex He6naronpll1flT-

HblX epaKTOpOB, Bnll1fllOw,II1X Ha Ben II1Y111Hy BpeMeHII1 OTKnI04eHlI1fl, OTKJlOHe-

HlI1fl ,lJ,eC1CTBII1TenbHOro BpeMeHII1 OTKnlO4eHlI1fl OT 3aBO,lJ,CKII1X AaHHblX npe-

iJ,OXpaHII1TeneC1,lJ,o 1OOOB MO>KeT ,lJ,OXO,lJ,II1TbAO ±50%. TaKOC1 pa36poc npll1-

MeHfleTCfl npll1 npoBepKe CeneKTII1BHOCTII1 B oc060 OTBeTCTBeHHblX u,enflX,

rAe HeCeneKTII1BHafl pa60Ta HeAonycTII1Ma.

B Hall160nee pacnpoctpaHeHHblx cnyyaflX 06blYHO npll1HII1MaeTCfl pa3-

6poc B 3Ha4eHlI1flX BpeMeH OTKnlO4eHlI1fl ±25%. npll1 3TOM AonycKaeTcfl B

pe,lJ,KII1XcnY4aflx B03MO>KHOCTb HeCeneKTII1BHOC1 pa60Tbi npeAOXpaHII1TeneC1.



- B3 pa3a HOMVlHanbHblili TOK HeperynV1pyeMoro paCLJ,enVlTen$'! V1nVl YC-

TaBKy TOKa perynVlpyeMoro paCLJ,enVlTen$'! aBTOMaTVJLleCKorO BblKnJOyaTe-

n$'!, VlMefOw,erO 06paTHO 3aBVlCV1MYfO OT TOKa XapaKTepV1CTV1KY.

npV1 3aw,V1Te ceTeili aBTOMaTV1yeCKV1MV1 BbIKnfOyaTen$'!MVl, VlMefOw,V1X

TOnbKO SneKTpOMarHVlTHblili paCLJ,enVlTenb (OTCeLJKy), TOK ,IJ,OmKeH 6blTb He

HVl>Ke yCTaBKVl TOKa MrHOBeHHoro cpa6aTbIBaHVl$'!, yMHO>KeHHOili Ha KOSep-

epV1LJ,V1eHT,YLJV1TbIBafOw,Vlili pa36poc no (3aBO,IJ,CKV1M) ,IJ,aHHbIM ,IJ,n$'! aBTOMa-

TV1LJeCKVlXBblKnfOLJaTeneili Vl Ha KOsepepVlLJ,VleHT 3anaca, paBHblili 1,1.

npVl OTCyTCTBV1Vl 3aBoAcKlIlxAaHHbix An$'! aBTOMaTV1LJeCKV1X BblKnfOLJaTe-

neili C HOMVlHanbHblM TOKOM AO 100A, KpaTHoCTb TOKa K.3. OTHOCV1TenbHO

YCTaBKVl Cne,IJ,yeT npVlHVlMaTb He MeHee 1,4, a ,IJ,n$'! aBTOMaTVlLJeCKVl~ BbIK-

nfOLJaTeneili C HOMVlHanbHblM TOKOM 60nee 100 A - He MeHee 1,25 (n.3.1.8,

3.1.7.79 nY3).

6.6. npV1 3aw,VlTe ceTeili npe,IJ,OxpaHVlTen$'!MV1 nOCne,IJ,HVle AOn>KHbl yCTa-

HaBnVlBaTbC$'! Ha Bcex HopManbHO He3a3eMneHHbiX npOBOAHV1Kax (epa3ax).

YCTaHoBKa npe,IJ,OxpaHV1Teneili B HyneBoM pa60LJeM npoBoAHV1Ke 3anpew,a-

eTC$'! (n. 3.1.17 nY3).

6.7. npVl 3aw,VlTe ceTeili C rnyx03a3eMneHHoili HeiliTpanbfO aBTOMaTVl-

LJeCKVlMVl BblKnfOLJaTen$'!MIIl paCLJ,enV1TenVl V1XAOn>KHbl YCTaHaBnVlBaTbc$'! BO

Bcex HopManbHo He3a3eMneHHbiX npOBO,IJ,HV1KaX (epa3ax) (n.3.1.17 nY3).

7.1 OCHoBHble AaHHbie npeAoxpaHVlTeneili, npoBepKa VlX ceneKTVlBHOC-

TVl Vl LJYBcTBVlTenbHocTVl.

7.1.1. An$'! paCLJeTa 3aw,VlTbl ceTeili Vl 060pYAoBaHIIl$'!, BblnonHeHHoili C

nOMow,bfOrnaBHblX npeAoxpaHV1Teneili, He06xo,IJ,V1Mbl cneAYfOw,Vle AaHHble:

- HOMVlHanbHoe Hanp$'!>KeHVle npe,IJ,OXpaHVlTen$'!;

- MaKCVlManbHblili TOK KopOTKoro 3aMbIKaHVl$'!, OTKnfOLJaeMblili npeAOX-

paHVlTeneM;

- HOMVlHanbHblili TOK npe,IJ,OXpaHV1Ten$'!;

- HOMVlHanbHblili TOK nnaBKoili BCTaBKVl npeAoxpaHV1Ten$'!;

- MVlHVlManbHblili TOK 0,IJ,Hoepa3Horo KOpOTKOro 3aMbIKaHVl$'!

(,IJ,n$'! npOBepKVl LJYBCTBVlTenbHOCTVl Vl ceneKTV1BHoCTV1);

- 3aw,VlTHa$'! (BpeM$'!-ToKoBa$'!) xapaKTepV1CTVlKa npeAoxpaHVlTen51.

HOMVlHanbHblM Hanp$'!>KeHVleM npeAoxpaHVlTen$'! Ha3b1BaeTC51 YKa3aHHoe

Ha HeM Hanp$'!>KeHVle, An$'! npOAOn>KIIlTenbHoili pa60Tbi npVl KOTOpOM OH



npegHa3HaLfeH. AeVlCTBVlTenbHOe Hanp5DKeHVle ceTVl He gOfl>KHO npeBbl·

waTb HOMVlHanbHOIO Hanp51>KeHWl npegoxpaHVlTen516onbWe, LfeM Ha 10%.
50flbWVlHCTBO TVlnOB npegoxpaHVlTeneVl MoryT pa60TaTb Vl npVl Hanp51·

>KeHVlVl ceTVl MeHbWVlM HOMVlHanbHoro, HO OCHOBHble gaHHble VlX npVl 8TOM

Vl3MeH51IDTC51, LfTO YKa3bIBaeTC51 B VlHepopMau,VlVl 3aBoga ·Vl3rOTOBVlTen51.

HOMVlHanbHblM TOKOM npegoxpaHVlTen51 Ha3b1BaeTC51 YKa3aHHblVl Ha HeM

TOK, paBHblVlHaVl60nbweMY Vl3 HOMVlHanbHblX TOKOB nnaBKVlX BCTaBOK,

npegHa3HaLfeHHbiX gn51 gaHHoro npegoxpaHVlTen51, npaKTVlLfeCKVl 8TO MaK·

CVlManbHblVl gnVlTenbHblVl TOK, nponycKaeMblVl npegoxpaHVlTeneM no yc·

nOBVlID HarpeBa ero geTaneVl, KpOMe BCTaBOK.

MaKCVlManbHblM OTKnlDLfaeMblM TOKOM (pa3pblBHOili cnoco6HOCTblD)

npegoxpaHVlTen51 Ha3b1BaeTC51 HaVl60JlbWee 3HaLfeHVle (8epepeKTVlBHoe)

nepVlogVlLfecKoVl COCTaBn51lDllJ,eVl TOKa, OTKnlDLfaeMoro npegoxpaHVlTeneM

6e3 pa3pyweHVl51 Vl onaCHoro Bbl6poca nnaMeHVl Vl npogyKTOB rOpeHVl51

8JleKTpVlLfeCKOVl gyrVl.

HOMVlHanbHblM TOKOM nnaBKOVl BCTaBKVl npegoxpaHVlTen51 Ha3b1BaeTC51

YKa3aHHblVl Ha HeM TOK, gn51 npogon>KVlTenbHoili pa60Tbi npVl KOTOpOM OH

npegHa3HaLfeH.

3allJ,VlTHOVl xapaKTepVlCTVlKOVl npegoxpaHVlTen51 Ha3b1BaeTC51 3aBVlCVl·

MOCTb nonHoro BpeMeHVl OTKnIDLfeHVl51 (CyMMbl BpeMeHVl nnaBneHVl51 BCTaB·

KVl Vl BpeMeHVl ropeHVl51 gyrVl) OT BenVlLfVlHbl OTKnlDLfaeMoro TOKa. 3allJ,VlT·

Hble xapaKTepVlCTVlKVl 06blLfHO galDTc51 B BVlge rpaepVlKa, B np51MoyronbHblX

KoopgVlHaTax.

no BepTVlKanbHOVl OCVl KoopgVlHaT (y) oTKnagblBaeTC51 cpegHee BpeM51

neperopaHVl51 nnaBKOVl BCTaBKVl, a no ropVl30HTanbHOVl OCVl (x) - OTKnIDLfa-

eMblVl TOK VlnVl KpaTHOCTb TOKa, OTKnlDLfaeMoro npeAoxpaHVlTeJleM, K HO-

MVlHanbHOMY TOKy BCTaBKVl. AeVlCTBVlTenbHoe BpeM51 OTKnIDLf8HVl51 MO>KeT

3HaLfVlTenbHO OTnVlLfaTbC51 OT cpegHVlx 3HaLfeHVlVl, YKa3blBaeMbiX 3aBogoM-

Vl31OTOBVlTen8M Ha 3allJ,VlTHbIX xapaKTepVlCTVlKax. OnblTHblM nyTeM yCTa-

HOBneHO, LfTO B KpaillHVlX cnYLfa51X npVl cOBnageHVlVl Bcex He6naronpVl51T-

HblX epaKTOpOB, BnVl51IDllJ,VlX Ha BenVlLfVlHY BpeMeHVl OTKnIDLfeHVl51, OTKnOHe-

HVl51,lJ,8i1icTBVlTenbHoro Bp8MeHVl OTKnIDLf8HVl51 OT 3aBogcKVlX gaHHblx npe-

goxpaHVlTeneill ,0,0 1OOOB MO>KeT gOXOgVlTb go ±50%. TaKOiII pa36poc npVl-

MeH51eTC51 npVl npoBepKe ceneKTVlBHOCTVl B oc060 OTBeTCTB8HHbiX u,en51X,

rge HeceneKTVlBHa51 pa60Ta HegonycTVlMa.

B HaVl60nee pacnpoctpaHeHHblx cnYLfa51x 06blLfHO npVlHVlMaeTc51 pa3-

6poc B 3HaLfeHVl51X BpeMeH OTKnIDLfeHVl51 ±25%. npVl 8TOM gonycKaeTC51 B

pegKVlx cnYLfa51x B03MO>KHOCTb HeceneKTVlBHoill pa60Tbi npegoxpaHVlTeJleVl.



,lJ,n5i npOBepKItl CeneKTItlBHOCTVl 3aBOACKVle XapaKTepVlCTVlKVl nepeCTpa-

ItlBaIOTC5i B paCyeTHble, KaK nOKa3aHO Ha pltlc.1 :

Pl-1C. 1. nOCTpOeHl1e pacLfeTHblx xapaKTepl1CTI1K npe/1,OXpaHI1Tenei71

Ha HanpfDKeHl1e /1,0 10008.

no 3aBOACKolii xapaKTepVlCTItlKe npVl npoVl3BonbHbix 3HayeHVl5iX TOKa II'
12onpeAen5iIOTC5i cpe,QHltle BpeMeHa OTKnlOyeHItl5i 11'/2,

Ecnltl Tpe6yeTC5i oc06o Ha,Qe>KHa5i CeneKTItlBHOCTb, 10 BenltlYVlHbl t
1

Vl t
2

YBenVlYVlBalOT Itl YMeHbwalOT Ha 50%.

3a,QaBa5iCb ,QPY,ItlMVl 3HayeHVl5iMItl TOKOB, CTp05iT o6nacTb, O,paHltlyeH-

HYIO,QBYM5i KpItlBbIMVl.

B npe,Qenax sTolii 06nacTVl ne>KaT B03MO>KHble 3HayeHVl5i nonHOIO Bpe-

MeHVl OTKnlOyeHItl5i.

An51 06blYHblxcnyyaeB, KO,Aa 3a OCHOBy npltlHVlMaeTc51 pa36poc ±25%,

nOCTpOeHItl5i npOItl3Bo,Q5iTC5i aHanO,VlYHO, Vlcnonb3Y5i An51 STOIO

BenVlYItlHbl1 ,25t Vl0,75/.

7.1.2. np"lMep 4. npOBepltlTb CeneKTItlBHOCTb nnaBKItlX BCTaBOK Ha 31,5

Vl 40A npe,QoxpaHVlTen51 nH2.

PeWeH"Ie: 3a,QaeMC5i pa36pocoM ±50%. no 3aBO,QCKVlM xapaKTepltlcc

TVlKaM onpe,Qen5iIOTC51 BenVlYItlHbl t Vl 1,5/,[\n51 BCTaBKItl 31 ,5A, t 1tl0,5t ,Qn51

BCTaBKItl 40Anpltl TOKax 100, 200, 500, 1000A.

An51 y,Q06CTBa paCyeT CBO,QVlTC51B m6nVlLJ,y 2.



TOK, A 100 200 500 1000

BP8M51
BCTasKa Ha 1 . 8 0,15 0,02 0,012

OTKJlIOLJ8- 31,5A .1,51 12 0,225 0,03 0,018
H~51,

1 50 0,8 0,035 0,012C8K. BCTasKa Ha

40A 0,51 25 0,4 0,0175 0,006

1113Ta6nVIlJ,bl BVI,LJ,HO,4TO CeneKTVlBHOCTb paCCMaTpVlBaeMblX BCTaBOK

06eCne4V1BaeTC51 npVl TOKax 100, 200A VI He 06ecne4V1BaeTC51 npVl TOKax

500A VI60nee.

npVl pa36poce ±25% VI nOBTopeHVIVI BbI4V1cneHVI~ pe3ynbTaT npe,LJ,CTaB-

neH B Ta6nVlL\e 3.

TOK, A 100 200 500 1000

BP8M51
BCTasKa Ha 1 8 0,15 0,02 0,012

OTKnIOLJ8- 31,5A 1,251 10 0,187 0,025 0,015
H~51,

1 50 0,8 0,035 0,012C8K. BCTasKa Ha

40A 0,751 37,5 0,6 0,026 0,009

KaK BVI,LJ,HOVl3 Ta6nVlL\bl, ceneKTVlBHOCTb 06ecne4V1BaeTC51 npVl TOKe

MeHbwe 500A.

7.1.3.,lJ,n51 xapaKTepVlCTVlK O,LJ,HOTVlnHbIX npe,LJ,OxpaHVlTene~ MO)/(HO C,LJ,e-

naTb npaKTVl4ecKVle BbIBO,LJ,bl:

- npVl YMeHbweHVIVI pa36poca 06nacTb ceneKTVlBHo~ pa60Tbi pacwVl-

p51eTC51 B CTOpOHy 60nbwVlx 3Ha4eHVI~ TOKOB;

- ecnVl 06ecne4V1BaeTC51 ceneKTVlBHOCTb npVl O,LJ,HOMKaKoM-nVl60 3Ha-

4eHVlVI TOKa, TO ceneKTVlBHOCTb 06ecne4V1BaeTC51 VI npVl Bcex MeHbwVlX 3Ha··

4eHVI~ TOKOB;

- ,LJ,n51npOBepKVI ceneKTVlBHOCTVI BO BceM ,LJ,Vlana30He TOKOB ,LJ,OCTaT04-

HO npOBepVlTb ee npVl HaVl60nbweM TOKe, npoXO,LJ,51ll\eM 4epe3 BCTaBKy C

MeHbwVlM HOMVlHanbHblM TOKOM;

- B CeT51X Hanp51)/(eHVleM,LJ,O 1 OOOB ceneKTVlBHOCTb Cne,LJ,yeT npOBep51Tb

npVl Tpex¢a3HOM TOKe KOpOTKOro 3aMbIKaHVl51, KO,,LJ,a TOK VlMeeT HaVl60nb-

wee 3Ha4eHVle.

,lJ,n51 npOBepKVI ceneKTVlBHOCTVI BCTaBOK O,LJ,HOTVlnHbIX npe,LJ,OXpaHVlTe-

netli Ha Hanp51)/(eHVle,LJ,O 1OOOB MO)/(HO nonb30BaTbC51 cne,LJ,YIOll\V1MVI ypaB-

HeHVl51MVI:



[,5t" < 0,5t,; VlnVl t6 > 3t" (npVl pa36poce ±50%)

1,25t" < 0,75t6 VlnVl t" > 1,7t"" (npVl pa36poce ±25%),

r,lJ,e t
H

, t" - BpeM51 OTKnfO'-leHVl51 TOKa KOpOTKOrO 3aMbIKaHVl51 BCTaBKot:1 C

MeHbWItlMItl Vl 60nbWItlM HOMItlHanbHblMItl TOKaMItl npltl TOKe Tpexcj:>a3Horo

K.3. B MeCTe yCTaHoBKItl BCTaBKItl C MeHbWItlM HOMVlHanbHblM TOKOM.

Ypa3HOTltlnH~Xnpe,lJ,OXpaHVlTenet:1ceneKTItlBHOCTb,lJ,On~HanpOBep51Tb-

C51He no O,lJ,HOt:1TO'-lKe, a no BceMy ,lJ,ltlana30HY TOKa'B - OTTOKa Tpexcj:>a3HO-

ro K.3. B MeCTe yCTaHoBKItl ,lJ,anbHero OT ItlCTO'-lHItlKa nVlTaHVl51 npe,lJ,OXpaHVl-

Ten51,1J,O HOMVlHanbHoro TOKa BCTaBOK.

7.1.4. nplilMep 5. 5nltl~e K MecTy K.3. YCTaHOBneH nH2 Ha 80A, 6nltl~e

K ItlCTO'-lHItlKY nItlTaHVl51 yCTaHOBneH npe,lJ,OXpaHItlTenb np Ha 100A. npoBe-

PVlTbItlXCeneKTItlBHOCTb.

PeweHliIe: no 3aBO,lJ,CKItlM xapaKTepltlCTItlKaM onpe,lJ,en51eM BpeM51 OT-

KnfO'-IeHItl51 ,lJ,n51 TOKOB 200, 300, 350, 500, 1000, 1500A: pe3ynbTaTbi CBe-

,lJ,eHbl 8 Ta6nVlLJ,e 4.

TOK, A 200 300 350 500 1000 1500

BPi'lM>l np 25 3,5 2 0,55 0,075 0,085
OTKnlO'ieHV1>l

ceK. nH2 50 5 2 0,25 0,045 0,015

(;13 Ta6nltlLJ,bl BItl,lJ,HO,'-ITO,lJ,a~e 6e3 y'-leTa pa36poca CeneKTItlBHOCTb 06ec-

ne'-lItlBaeTC51 TonbKO npltl TOKax K.3. Bblwe 350A.

7.1.5. EcnVl 3ali.\ItlTHble xapaKTepV1CTItlKItl nnaBKItlX BcraBOK HeItl3BeCTHbl,

peKOMeH,IJ,yeTc51 MeTO,lJ, npOBepKItl CeneKTItlBHOCTItl no OTHOWeHltlfO ce'-le-

HItlt:1 BCTaBOK C nonpaBKot:1 Ha MaTepVlan BCTaBKVl Vl KOHCTpyKLJ,ltlfO npe,lJ,O-

XpaHItlTen5'l. O,lJ,HaKO 3TOT MeTO,lJ, cno~eH Itl npaKTVl'-leCKItl He npItlMeH51eTC51.

7.1.6. HOMItlHanbHble TOKItl BCTaBOK Cne,lJ,yeT npoBepmb Ha '-IYBcTBVlTen b-

HOCTb npltl KOpOTKItlX 3aMbIKaHItl51X. B COOTBeTCTBItlVl C Tpe60BaHItl51MItl nY3

(n.3.1.8, 1.7.79) MItlHVlManbHblt:1 TOK K.3. B KOHLJ,e3ali.\ltlw,aeMot:130Hbl ,lJ,on-

~eH 6blTb 60nbwe HOMItlHanbHOro TOKa BCTaBKVl He MeHee '-IeM B 3 pa3a.

An51 ceTet:1 C 3a3eMneHHot:1 Het:1TpanbfO paC'-IeTHblt:1 BVl,lJ,KOPOTKOro 3a-

MbIKaHItl51 - 0,lJ,Hocj:>a3Hoe, B ceT51X C Vl30nVlpoBaHHot:1 Het:1TpanbfO - ,lJ,BYX-

cj:>a3Hoe.

7.1.7. Ecnltl npe,lJ,oxpaHItlTenVl 3aw,ltlli.\afOT y'-lacToK ceTVl TOnbKO OT TO-

KOBK.3. TO cornaCHO nY3 (n.3.1.9) ,lJ,OnycKaeTc51 He npOBep51Tb '-IyBCTBItl-

24



TenbHOCTb npe,lJ,OXpaHvlTeneC1 npV1 KOpOTKV1X 3aMbIKaHV15'1X, eCnV1 HOMV1Hanb-

Hbll-1 TOK BCTaBKV1 npeBblWaeT ,lJ,nV1TenbHO ,lJ,OnYCTV1Mbll-1 TOK HarpY3KV1 ,lJ,n5'l

3aUJ,V1UJ,aeMOra npOBO,lJ,HV1Ka He 60nee '-IeM B 3 pa3a.

O,lJ,HO V13ycnOBV1l-1 Bbl60pa npe,lJ,OXpaHV1Ten5'l - BenV1'-1V1Ha OTKmO'-laeMO-

ro V1MTOKa K.3.

7.1.8. npLIIMep 6. Bbl6paTb MV1HV1ManbHO ,lJ,OnYCTV1Mble no OTKmO'-lae-

MOMy TOKy K.3. npe,lJ,OXpaHV1TenV1 ,lJ,n5'l 3aUJ,V1Tbl nV1HV1C10,4 KB, OTXO,lJ,5'lUJ,V1X

OT WV1H, nV1TalOUJ,V1XC5'IOT TpaHcepopMaTopa 250 KBA.

PeweHLlle:

TOK Tpexepa3Horo K.3. Ha BbIBO,lJ,aX 0,4 KB paBeH:

1(3) =~= 400.10
3
-8050A.

K .fiz
T

.fi.28,8

npOBep5'leM B03MO)J(HOCTb yCTaHOBKV1 npe,lJ,OXpaHV1TeneC1 TV1na np-2.

,lJ,n5'l TpaHcepopMaTopa 250 KBA Ha cTopoHe 0,4 KB ,lJ,On)J(eH 6blTb yCTa-

HOBneH npe,lJ,OXpaHV1Tenb C BCTaBKOC1 Ha 430A. 3TOMy ycnoBV11O y,lJ,OBneT-

BOp5'leT npeAoxpaHV1Tenb C HOMV1HanbHbIM TOKOM Ha 60oA, era MaKClIlManb-

HblC1oTKnlO'-IaeMblVi TOKpaBeH 130oo,lJ,n5'l nepBora ra6apV1Ta V1230ooA,lJ,n5'l

BTOpora ra6apV1Ta.

npe,lJ,OXpaHV1TenV1 TV1na nH2 C HOMV1HanbHbIM TOKOM ,lJ,0 1000A V1MeIOT

MaKcV1ManbHblVi OTKnlO'-IaeMbiVi TOK 25ooo-5ooo0A V1npaKTV1'-1eCKV1 MoryT

YCTaHaBnV1BaTbc5'I Ha nlO6ble TpaHcepopMaTopbl MOUJ,HOCTblO ,lJ,0 630 KBA

BKnlO'-IV1TenbHO.

7.2. 3aUJ,V1Ta B03,lJ,YWHbIX nV1HV1C10,4 KB npe,lJ,oxpaHV1Ten5'lMV1.

7.2.1. CornacHo nY3 (n.1.1.79) ,lJ,n5'l ceTeC1 C 3a3eMneHHoC1 HeViTpanblO

MV1HV1ManbHblC1 TOK 0,lJ,Hoepa3Hora KopoTKora3aMbIKaHV15'1 B KOHLJ,e 3aUJ,V1-

UJ,aeMora y'-lacTKa p,on)J(eH 6blTb no KpaC1HeVi Mepe B 3 pa3a 60nbwe HOMV1-

HanbHora TOKa BCTaBKV1.

IV
I <--

ac - 3

Heo6xo,lJ,V1MO oTMeTV1Tb, '-ITO paC'-IeT TOKa KopoTKora 3aMbIKaHV15'1 npo-

V13BO,lJ,V1TC5'I,lJ,n5'l MeTannV1'-1eCKOrO K.3. Me)J(,lJ,y epa3HbiM V1HyneBblM npoBo-

AOM. npV1 K.3. Me)J(,lJ,y epa3HbiM npOBO,lJ,OM V13eMneC1 '-Iepe3 6onbwV1e nepe-

XO,lJ,Hble conpoTV1BneHV15'1 (cyxa5'l 3eMn5'l, CHer, 3a60pbl, capaV1, ,lJ,epeBb5'l,

KycTapHV1K) B03MO)J(Hbl OTKa3bl npe,lJ,OXpaHV1TeneC1.



Cne,LJ,yeT VlMeTb B BVl,LJ,y,LJTOnpVl 0,LJ,HO¢a3HbIX K.3. BpeM51 neperopaHVl51

BCTaBKVl MO>KeT 6blTb 60nbWVlM. HanpVlMep, ,LJ,n51npe,LJ,OXpaHk1Teneiii TVlna

nH2 BpeM51 cropaHVl51 BCTaBKVl npVl TpeXKpaTHOM TOKe K.3. 6Y,LJ,eT nOp51,LJ,Ka

15-20 ceK.

7.2.2. npl-1Mep 7 .OT TpaHc¢opMaTopa 10/0,4 KB 63 KBA nVlTaeTC51

B03,LJ,ywHa51 nVlHVl51 ,LJ,nVlHOiii 0,4 KM, BbInOnHeHHa51 anlOMVlHVleSblM npoBo-

,LJ,OM3x50+25 (PaccTo51HVle Me>K,LJ,y¢a3Hb1M Vl HynesblM npOSO,LJ,OM - 0,4

M). Onpe,LJ,enVlTb MaKCVlManbHO ,LJ,OnycTVlMbliii no ycnosVlIO LJYSCTSVlTenbHo-

CTVl HOMVlHanbHbliii TOK BCTaSKVl npe,LJ,OXpaHVlTen51 nH2 ,LJ,n51 3aw,VlTbl nVlHVlVl.

PeWeHl-1e:

1. Onpe,LJ,en51eM senVl4VlHY TOKa 0,LJ,HO¢a3Horo K.3. S KOHLJ;e nVlHVlVl.

/(1)_ . Uep
K - Z(1)

~+Zrl
3

Z~l) = 1,2370M

Zrr =2,43·0,4=0,9720M

Y,LJ,enbHOe conpOTVlsneHVle LJ;enVl "¢a3a-Hynb" (2,43 OM/KM) cornaCHO

npVlnO>KeHIilIO 4.

J~) =. 231 - 166 SA
1,237+0972 '

3 '

5nVl>KaiiiwVliii HOMVlHanbHbliii TOK BCTaSKVl npe,LJ,OXpaHVlTen51 nH2 paseH

50A.

TpaHc¢opMaTop 63 KBA ,LJ,On>KeH VlMeTb ,LJ,n51csoeiii 3aw,IilTbl Ha CTOpO-

He 0,4 KB npe,LJ,OXpaHVlTenb C HOMVlHanbHblM TOKOM SCTaBKIil He 60nee 100A,

T.e. ceneKTVlsHocTb06ecne4VlsaeTc51.

7.2.3. Tpe60saHVl51 OTCTpoiiiKVl OT HarpY3KVl Iil LJYSCTSVlTenbHOCTIil np51-

MO npoTIilSOnOnO>KHbl. '-lT06bl y,LJ,OSneTSoplilTb 06a 3TIil Tpe60saHIil51 , S S03-

,LJ,YWHbIXceT51X 0,4 KB nplil MeH51 IOTC51CeKLJ;VlOHVlpYIOw,lile npe,lJ,OxpaHVlTenlil,

KOTopble ,LJ,OnOnHIilTenbHO YCTaHasnVlBaIOTc51 B nlilHIilVl Ha HeKoTopoM pac-

CT051HVlVl OT nVlTalOw,eiii nO,LJ,CTaHLJ,VlVl. nOCKonbKY no Mepe y,LJ,aneHVl51 OT

VlCTOLJHVlKa nIilTaHVl51 Harpy3Ka yMeHbwaeTC51, HOMIilHanbHbliii TOK BCTaSKVl

CeKLJ,VlOHVlpylOw,ero npe,LJ,OXpaHIilTen51 MO>KHO S3mb MeHbwe, LJeM y npe-

,LJ,OXpaHVlTen 51, yCTaHosneHHoro S HaLJane nVlHIilVl. B pe3ynbTaTe 4ySCTBIil-



TenbHOCTb CeKLJ,VlOHVlpylOw,ero npe,lJ,OXpaHVlTen5'l K TOKaM K.3. B KOHLJ,enVl-

HVlVl 6y,lJ,eT BblWe, '-IeM y npe,lJ,OXpaHVlTen5'l, yCTaHoBneHHOrO B Ha'-lane nVl-

HVlVl. TaKVlM 06pa30M, CeTb pa36VlBaeTC5'l Ha p5'l,lJ,y'-laCTKOB, KmK,lJ,bliii Vl3 KO-

T6pblX 3aw,Vlw,eH CBOVlM npe,lJ,OXpaHVlTeneM, Ii1npVl nOBpe>K,D,eHVlVl KaKOrO-

nVl60 y'-lacTKa OTKnlO'-IVlTC5'l TOnbKO 3TOT y'-laCTOK, a OCTanbHa5'l ceTb OCTa-

eTC5'l B pa60Te.

7.2.4. np&1Mep 8. OT TpaHcepopMaTOpa 10/0,4 KB 63 KBA nli1TaeTC5'l

B03AYWHa5'l nVlHVl5'l ,lJ,nVlHOiii 0,4 KM, BblnonHeHHa5'l anlOMVlHVleBblM npoBo-

,lJ,OM 3x50+25. OT KOHLJ,a nli1HIi1Vl OTXO,lJ,II1T,lJ,ByxnpOBO,lJ,HOe OTBeTBneHVle,

"epa3a-Hynb» BblnOnHeHHoe npOBO,lJ,OM 2x16.

,iJ,nVlHa OTBeTBneHVl5'l - 0,2 KM.

HarpY3Ka OTBeTBneHVl5'l 1 OA, a Harpy3Ka B Ha'-lane nll1HVlVl 50A. Harpy3-

Ka (ocBew,eHlI1e Vl 6b1T) paBHoMepHo pacnpe,lJ,eneHa no ,lJ,nVlHe MarVlCTpa-

nVl. nVlHVl5'l nVlTaeT He60nbwoiii nocenOKC O,lJ,HOKBapTVlpHbIMVl ,lJ,OMaMVl.

PeWeH&1e:

1. Onpe,lJ,en5'leM TOKO,lJ,Hoepa3HolO K.;3. B KOHLJ,e OTBeTBneHVl5'l,

Zil =ZJlM +Z[/O

r,lJ,e: ZflM = 2,46·0,4 = 0,9840M - nonHoe conpoTVlBneHVle LJ,enVl "epa3a-

Hynb" MarVlcTpanVl (npVlnO)l(eHVle 4)

ZIlO = 4,87·0,2 = 0,9740M - non Hoe conpOTVlBneHVle LJ,enVl "epa3a-Hynb"

oTBeTBneHVl5'l(npVlnO)l(eHVle4).

2. ,iJ,n5'l3aw,VlTbl OTTOKa K.3. B KOHLJ,e OTBeTBneHVl5'l He06xo,lJ,VlM npe,lJ,ox-

paHVlTenb C fac ~ 97,5A.

no ycnoBVlIO OTCTpoiiiKVl OT HarpY3KVl (50A) npeAoxpaHVlTenb B Ha'-lane

nVlHi.'lVl ,lJ,On)l(eH VlMeTb yCTaBKy He MeHee '-IeM Ha 60A.

3. npOBep5'leM B03MO)l(HOCTb YCTaHoBKVl CeKLJ,VlOHVlpylOw,ero npe,lJ,OX-

paHVlTens:l Ha OTBeTBneHVlVl.

no ycnoBVlIO OTCTpoiiiKIi1 aT HarpY3KVl (1 OA) MVlHVlManbHO ,lJ,OnycTVlMbliii

TOK BCTaBKVl ,lJ,On)l(eH 6blTb He MeHe8 10A.

no ycnoBVlIO '-IYBCTBVlTenbHOCTVl MaKCVlManbHbliii ,lJ,OnYCTVlMbliii TOK

BCTaBKVl ,lJ,On)l(eH 6blTb He 60nee 30A.

npVlHVlMaeM TOK BCTaBKVl npe,lJ,OXpaHVlTeneiii, YCTaHOBneHHblXHa BBO-

,lJ,e B nOMew,eHVle, HarpY3KVl OTBeTBneHIi15'l paBHblM 10A.
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no ycnoBvlIO CeneKTl-1BHOCTl-1 (c y'-leTOM pa36poca ±50%) yCTaBKa ceK-

LJ,l-10Hl-1pYIOUJ,elOnpe,lJ,OXpaHl-1TenSi,lJ,On>KHa6blTb He MeHee 30 A.

4. Onpe,lJ,enSieM ,lJ,n/.o1HYMafl-1CTpanl-1, Ha,lJ,e>KHO,C '-lYBCTBl-1TenbHOCTblO

He MeHee 3, 3aUJ,l-1UJ,aeMylOnpe,lJ,OXpaHl-1TeneM C BCTaBKot:1 Ha 60A, yCTa-

HOBneHHblM B Ha'-lane nl-1Hl-1l-1(/~) = 180A).

180- 231

1,237 +Z
3 !T

no npl-1nO>KeHl-11O4 y,lJ,enbHOe COnpOTl-1BneHl-1e LJ,enl-1paBHO 2,46 OM/KM,

TOf,lJ,a

!= 0,87 = 0,35KM
2,46

TOK Harpy3Kl-1, npOXO,lJ,SiUJ,l-1t:1no nl-1Hl-1l-1Ha paCCTOSiHl-1l-10,35KM,6Y,lJ,eT

paBeH

40·0,05 +10=15A

0,4

Benl-1'-ll-1Ha 3Ta COCTOl-1Tl-13HarpY3Kl-1 OTBeTBneHl-1Si 1OA l-1HarpY3Kl-1 oc-

TaBwet:1cSi '-laCTl-1Marl-1CTpanl-1 ,lJ,nl-1Hoill0,05KM l-1paBHoill 5A.

no ycnOBl-11O OTCTpoillKl-1 OT HarpY3Kl-1 (15A) ,lJ,OCTaTO'-lHOl-1MeTb BCTaBKy

npe,lJ,OxpaHl-1TenR Ha 20A.

Cne,lJ,OBaTenbHo, LJ,eneC006pa3Ho YCTaHOBl-1Tb CeKLJ,l-10Hl-1pYIOUJ,l-1enpe-

,lJ,OXpaHvnenl-1 Ha pacCTOSiHVll-1 0,35KM OT TpaHcepopMaTOpa C HOMl-1Hanb-

HblM TOKOM nnaBHot:1 BCTaBKl-131 ,5A (no ycnOBl-1RM CeneKTl-1BHOCTl-1 C npe-

,lJ,OXpaHl-1TenSiMl-1,yCTaHoBneHHbIMl-1 Ha BBO,lJ,eB nOMeUJ,eHl-1l-1HarpY3Kl-1 OT-

BeTBneHl-1Si) l-1He YCTaHaBnl-1BaTb ,lJ,OnonH(,nenbHble npe,lJ,OXpaHl-1Tenl-1 He-

nOCpe,lJ,CTBeHHO Ha OTBeTBneHl-1l-1.

5. AnSi npOBepKl-1 CeneKTl-1BHOCTVl CeKLJ,VlOHVlPYIOUJ,l-1Xnpe,lJ,OXpaHl-1Tenet:1,

C npe,lJ,OXpaHl-1TenSiMl-1,YCTaHoBneHHbIMl-1 Ha nO,lJ,CTaHLJ,Vll-1,Heo6xo,lJ,l-1MO on-

pe,lJ,enl-1TbTOKl-1Tpexepa3Horo l-1O,lJ,Hoepa3HolO K.3. B MeCTe YCTaHOBKl-1ceK-

LJ,l-10Hl-1PYIOUJ,VlXnpe,lJ,OXpaHl-1Teneill (Ha pacCTOSiHVll-10,35KM OTHa'-lananl-1Hl-1l-1).

TOK Tpexepa3Horo K.3. paBeH

If I = UR

J3~(RT + R,7 )
2

+ ( X T .+ X R )
2



'Ae: Rr =0,0530MXT =O,IOlOM
Rf/ = 0,576·0,35 = 0,20M

XJJ =0,35·0,35=0,12250M

J~1) = 400 . - 679,4A

J3~(0,053+0,2/ +(0,101+0,1225)2

TOK OAHoepa3HOIO K.3. paBeH 180A (no ycnoBilHo npoBepKill'-iYBCTBiIl-

TenbHOCTlt1npeAoxpaHiIlTenei:1 C HOMiIlHanbHblM TOKOM nnaBHoill BCTaBKiIl

60A).

npill TOKeK.3., paBHblM 679,4A, BpeM51OTKnlO4eHill51BCTaBKaMillCOC1BBiIlT:

- BCTaBKoil131 ,5A - O,015ceK.

- BCTaBKOi:160A - O,045ceK.

~= 0,045 =3
t)[,5 0,015

T.e. ceneKTiIlBHOCTb o6eCne4i1lBaeTC51 C Y4eToM pa36poca ±50%,

npill TOKe K.3., paBHblM 180A, BpeM51OTKnlOL1eHiIl51BCTaBKaMiIlCOCTaBiIlT:

- BCTaBKoill31 ,5A - O,2ceK.

- BCTaBKoil160A - 18 ceK.

f(,O 18
- =- =90 > 3, T.e, ceneKTiIlBHOCTb o6eCne4i1lBaeTc51.
f)I.5 0,2

8. 3auuna TpaHc<!>opMaTOpoB 6-10j0,4KB
npeAoxpaHHTenHMH

8.1. Ha cTopoHe 6-1 OKB TpaHcepopMaTOpoB YCTaHaBnillBaIOTc51KBap-

u,eBble npeAoxpaH illTen ill Tlt1na nK (nKT), aHa CTopOHe O,4KB - KBapu,eBble

npeAoxpaHiIlTenlt1 Tlt1na nH2.

8.2. HOMlt1HanbHbli:1TOK nnaBKiIlX BCTaBOKnpeAoxpaHiIlTeneil1 Bbl6i1lpa-

eTC511II3ycnoBiIlill Hecpa6aTbIBaHlt151.npill AonycTlt1MblX nepe,py3Kax TpaHc-

epopMaTopa ill npill pa60Te TpaHcepopMaTopa B pe)l(iIlMe xonOCTOIO XOAa

(OTcTpoi:1Ka OT 6pOCKOB TOKa HaMa,HiIlL1i1lBaHiIl51,KOTopble B TeL1eHiIle He-

6onbwolO npoMe)l(yTKa BpeMeHiIl MO,yT B HeCKonbKO pa3 npeBocxoAiIlTb

HOMiIlHanbHblil1 TOK TpaHcepopMaTopa); ceneKTVlBHOCTiIl no oTHoweHiIllO K

APy,iIlM 3aw,iIlTHb1M annapaTaM ill iIlX Me)l(AY co6oi:1; ill

- o6eCneL1eHiIl51Heo6xoAiIlMoi:1 L1YBcTBiIlTenbHocTiIl C TOKOMKOpOTKOIO

3aMblKaHiIl51B OCHOBHOi:130He ill B 30Hax AanbHelO pe3epBiIlpoBaHiIl51.



8.3. Ha OCHOBaHlillil onbiTHblX,LJ,aHHbiX peKOMeH,LJ,yeTC$1 Bbl6lilpaTb HOMlil-

HanbHble TOKlil nnaBKlilX BCTaBOK npe,LJ,oxpaHlilTeneVl cne,LJ,YIOUJ,VlMlil:

- Ha CTOpOHe 6-1 OKB

- Ha CTopoHe OAKB

I"c '" 1"0'1 Tp. B" (nplil ycnoBlillil, YTO TpaHcepopMaTop pa60TaeT 6e3 ,LJ,nlil-

TenbHblX nepe,pY30K).

npe,LJ,OXpaHlilTenlil Ha CTopOHe Hlil3KO,O HanpR>KeHVI$13aUJ,VlUJ,aIOTTpaHc-

epopMaTOp OT nepe,py30K VI pe3epBVlpYlOT 3aUJ,VlTHble annapaTbl OTXO,LJ,$1-

UJ,VlXnVlHlilVl OAKB npVl KOpOTKlilX 3aMb1KaHlil$1X B ceTVI STOIO HanpmKeHlil$1.

npe,LJ,OXpaHlilTenlil Ha cTopoHe BblCOKOIO HanpmKeHlil$1 3aUJ,lilUJ,aIOT

TpaHcepopMaTop TonbKO OT KOpOTKlilX 3aMblKaHVlVI Ha ero BblBO,LJ,ax BbICO-

KOIO Hanp$1)/(eHVI$1 lil yaCTlilYHO OT BHyTpeHHVlx nOBpe)/(,LJ,eHVlVI.

PeKOMeH,LJ,yeMble 3HayeHlil$1 HOMlilHanbHblX TOKOB nnaBKlilX BCTaBOK npe-

,LJ,oxpaHlilTeneVl nplilBe,LJ,eHbl B npVlnO)/(eHVllil 11.

nplil yCTaHoBKe npe,LJ,oxpaH\I1TeneVl co,naCHO npVlnO)/(eHlillO 11 o6ecne-

YlilBaIOTC$1 Bce ycnOBlil$1 Bbl60pa nnaBKlilX BCTaBOK npe,LJ,oxpaHlilTeneVl, B TOM

YlilCne:

- CeneKTlilBHOCTb Me>K,lJ,y npe,LJ,OXpaHVlTen$1MVI nKT -10 lil nH2 npVl KO-

POTKlilX 3aMb1KaHlil$1X Ha WlilHax OAKB;

- CeneKTt.1BHOCTb nplil yCTaHoBKe BMeCTO npe,LJ,OXpaHVlTeneVl nH2 aB-

TOMaTlilyeCKlilX BblKnlOyaTeneVl, pa6oTalOUJ,lilx 6e3 3aMe,LJ,neHlil$1.

8.4. npoBepKa ceneKTVlBHOCTlil Me)/(,LJ,y npe,LJ,OXpaHVlTen$1Mlil, yCTaHoB-

neHHblMlil Ha cTopoHax 6-10 VI OAKB TpaHcepopMaTopa (lil Ha OTXO,LJ,$1UJ,lilX

nlilHlil$1X OAKB).

8.4.1. CeneKTVlBHoCTb o6eCneYlilBaeTC$1, ecnlll BpeM$1 nnaBneHVI$1 BCTaB-

Klil npe,LJ,OXpaHlilTen$1 10KB (t
FlA10

) npVl Bcex peanbHo B03MO)/(HbIX TOKax K.3.

oKa3blBaeTC$16onbWe BpeMeHiI) nnaBneHVI$1 npe,LJ,OXpaHlilTen$1 O,4KB (t".,04) .
t~·>·Kt - :WII

II.JlI,4

,,LJ,e:

K""1 - KOsepeplilLJ,lileHT 3anaca, YYlilTbIBalOUJ,lilVl pa36pocbl no BpeMeHlil

nnaBneHlil$1 BCTaBOK npe,LJ,oxpaHlilTeneVl. KOsepeplilLJ,VleHT 3anaca ,LJ,On)/(eH

6blTb He MeHee 3.



8.4.2. np"Mep 9.
nposepvnb ceneKTVlSHOCTb SCTaSOKnpe,lJ,oxpaHvneneiii, 3allJ,VlllJ,mOU(VlX

TpaHccj:>opMaTop 160KBa 10/0AKB.

PeweHMe: 1. B COOTseTCTSlIlVl C npVlnO>KeHVleM 11 sbl6VlpaeM npe,lJ,ox-

paHVlTenVl C nOMVlHanbHblMVl TOKaMVl nnaSKVlX SCTaSOK

- nKT-10KB J =20A
6C

-nH2 J =250A
6C

2. TOK Tpexcj:>a3Horo K.3. Ha cTopoHe 0,4KB

J(1) =~= 400 =5133A
R JJzT JJ·0,045

3. TOK Tpexcj:>a3Horo K.3. HaCTopoHe 1OKB nplll KOpOTKOM 3aMblKaHVlVl

Ha cTopoHe.0,4KB

J(3) = 10500 - 240A
R JJ.0,045.625

4. CpasHVlM SpeMs:I cpa6aTbisaHlIls:l SCTaSOK

t ncllO = 0,25ceK

t n.10A = 0,05 ceK

{""ID = 0,25 = 5 > 3

{'''lOA 0,05

T.e. ceneKTlIlSHOCTb 06ecneYlllSaeTcs:I.

8.4.3. np"Mep 10.
npOSepVlTI;> 3cj:>cj:>eKTVlsHoCTbpa60Tbi npe,lJ,OXpaHVlTeneiii 1OKB, YCTa~

HosneHHblX Ha TpaHccj:>cipMaTopax 10/0AKB V13allJ,VlT SblKnfOyaTenH nVl-

TalOllJ,eiii Bn.

VlCXO,lJ,Hble,lJ,aHHble:

- ,lJ,nVlHblyyaCTKOS Bn, CeyeHVle nposo,lJ,OS, MOllJ,HOCTVlTpaHccj:>opMa-

TOpOS nplllse,lJ,eHbl Ha cxeMe Bn.

- conpoTVlSneHVls:l 3HeprocVlcTeMbl, npVlSe,lJ,eHHble K Hanps:l>KeHVlIO

10,5KB:

Rc=O Xc = 1,280M ZC = 1,28 OM

- Y,lJ,enbHble conpoTVlSneHVls:l nposo,lJ,OS sn npVl Cpe,lJ,HeM paCyeTHOM

paCCTOs:lHVlVlMe>K,lJ,YHVlMVlpasHblM 1M:

a/,LJ,ns:lAC-35 Ro=0,7730M/KM Xo=0,370M/KM
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6/ An51AC-50 Ro=O,5920M/KM Xo=O,360M/KM

- MaKCltlManbHbl1l1 pa6oYltlll1 TOK BJl

Ipa6.MaKc.= 45A (MOL1J,HblesneKTpOABltlraTenltl OTCyTCTByIOT)

- yCTaBKltl 3aL1J,ltlTBblKnlOyaTen51 lOKB

a/ MT.3. IC.3. = 50A tc.3.=O,5ceK

6/ TO I C.3. = 360A tC.3.=O,OceK

/l-C -.'-'~

1,/

:;z._~~@&
o,s

2~o .100

o¥ j-



PeweH",e:
1. Onpe,o,emleM aKTltlBHble, ltlH,o,YKTltlBHble ltl nOJlHbie COnpOTltlBJleHltl51

Y4acTKoB Bn 10KB.

CW-IeHlo1e
R X Z

YLJaCTOK ,l],nIo1Ha,KM npOBOp,a,
OM OM OM

MM'

1 2 3 4 5 6

0-1 2,3 AC-50 1,36 0,828 1,59

1-2 1,4 AC-50 0,83 0,5 0,97

2-3 0,6 AC-50 0,355 0,216 0,42

3-4 1,1 AC-50 0,65 0,396 0,76

4-5 1,6 AC-35 1,24 0,592 1,37

5-6 2,4 AC-50 1,42 0,864 1,66

6-7 0,8 AC-50 0,47 0,286 0,55

7-8 0,5 AC-50 0,296 0,18 0,35

8-9 2,7 AC-50 1,6 0,972 1,87

9-10 0,4 AC-35 0,31 0,148 0,34

10-11 0,5 AC-50 0,296 0,18 0,35

11-12 0,3 AC-35 0,23 0,11 0,255

12-13 0,2 AC-35 0,155 0,074 0,17

2. Onpe,o,eJl51eM aKTltlBHble, VlH,o,YKTVlBHble Vl nOJlHbie conpOTVlBJleHltl51

TpaHccj:>opMaTopoB 1O/OAKB (conpOTltlBJleHVl51 npltlBe,o,eHbl K Hanp51>KeHltllO

10KB)

napaM8Tp
MOll\HOCTb TpaHcC\JopMaTOpa, KBA

25 40 63 100 160 250 400

AKTlo1BH08
conpoTlo1Bn8Hlo18 96,2 55 32,5 19,7 10,37 5,875 3,44

RT, OM

VlHp,yKTIo1BH08
conpOTIo1BneHlo1e 152,25 98,125 63,75 29,375 26,06 17 10,7

XT, OM

non Hoe
conpoTIo1BneHlo1e 179,4 112,5 71,25 45 28,125 17,94 11,25

ZT, OM

HOMIo1HanbHblf1TOK
nnaBKOf1BCTaBKIo1 3 5 7,5 15 20 30 50

nKT-lO



3. PaC'-1eTTOKOBKopoTKoro 3aMbiKaHiI1H BblnonHHeTCH no Bblpa>KeHiI1HM:

a) npil1 K.3. Ha WiI1HaXOAKB TpaHc<j)opMaTopa

[~) = VJr , A
J3(Zc +Z!I +Z7)

6) npil1 K.3. Ha BblBop,ax 1OKB TpaHc<j)opMaTOpa

[(3) = Uj[ A
K J3(Z, +Z")'

rp,e:

V, - nil1HeL-1HOeHanpH>KeHiI1e 10,5KB

Z, - cyMMapHoe COnpOTiI1BneHiI1e Y4acTKoB Bn OT WiI1H 1OKB nop,CTaH-
lJ,iI1i11110/1 OKB p,o TpaHc<j)opMaTOpa nOp,CTaHlJ,iI1i1110/0AKB.

TpaHcepopMaTOp TOK nplo1 K.3. TOK nplo1 K.3. Ha nonHoe BpeMS1
Ha Wlo1Hax O,4KS Wlo1Hax 10KS cpa6aTblBaHlo1S1

TpaHcepopMaTOpa, A TpaHcepopMaTOpa, A npeAoxpaHlo1TenS1
nplo1 IK(2}, ceK

Ha Ha
N2 MOll..\HOCTb,

IK(3} IKI2} IK(3} IK(2} Wlo1Hax BblBOAax
KBA O,4KS 10KS

Tp-pa Tp-pa

1 400 391,4 339,3 1425,0 1235 5,1 0,6

2 100 124,3 107,75 1580,7 1370,5 4,4 0,21

3 63 79,6 69,0 1214,0 1052,5 1,8 0,18

4 250 255,3 221,3 1039,4 901,1 5,4 0,6

5 100 118,6 102,8 980,6 850,2 3,0 0,36

6 63 77,1 66,8 809,3 701,7 1,8 0,12

7 40 50,3 43,6 739,8 641,4 1,8 0,12

8 25 32,3 28,1 747,5 548,1 2,4 0,18

nonHoe BpeMH (tn) cpa6aTbiBaHiI1H npep,OXpaHiI1Ten$1:

tH = t ITB+ trn

rp,e:

t ITB - BpeMH nnaBneHiI1H BCTaBKiI1;

t rn - BpeMH rOpeHiI1H p,yril1.



4. BbIBO,lJ,bl:

,l],n5i ,lJ,aHHOL1Bn 1OKB l...(eneCo06pa3Ho npVlMeHVlTb MaYTOBble nO,lJ,CTaH-

l...(VlVl10jO,4KB 6e3 YCTaHoBKVl npe,lJ,OXpaHVlTeneL1 10KB, T.K. MaKCVlManb-

Ha5i TOKOBa5i 3allJ,VlTa BblKnlOyaTen5i o6eCneYVlBaeT ,lJ,a)l(e OTKnlOyeHVle no-

Bpe)l(,lJ,eHVlL1 Ha WVlHax O,4KB nO,lJ,CTaHl...(VlVl(3a VlCKnlOyeHVleM NQ7,8), a TO-

KOBa5i OTCeYKa 3allJ,VlllJ,aeT TpaHccj:>opMaTOp He TonbKO OT KOpOTKV1X 3aMbl-

KaHVlL1 Ha ero BbIBO,lJ,aX BblCOKoro Hanp5i)l(eHVl5i, HO '-laCTV1YHO OT BHyTpeH-

HVlX nOBpe)l(,lJ,eHVlL1. BpeMSi ,lJ,ei:1cTBVlSi 3aLl(VlT MeHbwe nonHoro BpeMeHVl

cpa6aTblBaHVl5i npe,lJ,OXpaHVlTeneL1.

B.S. AOCToliIHcTBa iii HeAOCTaTKIiI npeAoxpaHIiITeneH.

K ,lJ,OCTOVlHCTBaM npe,lJ,OxpaHVlTeneL1 OTHOCV1TCSi VlX npocToTa Vl ,lJ,ewe-

BVl3Ha. B TO)l(e BpeM5i OHVl VlMelOT cne,lJ,ylOllJ,Vle CYllJ,eCTBeHHble He,lJ,OCTaT-

KV1,OrpaHW-IVlBalOllJ,Vle 06naCTb VlX npVlMeHeHVl5i:

- nnaBKVle BCTaBKVl CTapelOT Vl TeyeHVleM BpeMeHVl, nocne yero B03-

MO)l(Hbl nO)l(Hble crOpaHVl5i BCTaBOK B nycKoBblX pe)l(VlMaX, TO eCTb 3allJ,VlTa

HeHa,lJ,e)l(Ha;

- npVl 0,lJ,Hocj:>a3HbIX K.3. nnaBKaSi BCTaBKa OTKnlOyaeT TonbKO O,lJ,Hycj:>a3Y,

YTO npVlBO,lJ,VlT K onacHoMy pe)l(VlMy pa60Tbi ,lJ,BVlraTeneL1 Ha ,lJ,BYX cj:>a3ax.

3TO MO)l(eT Bbl3BaTb OCTaHoBKy ,lJ,BVlraTenSi. EcnVl OH npO,lJ,On)l(aeT BpallJ,aTb-

CSi, TO pa60TaeT C nOBblweHHblM B 1,5-2 pa3a TOKOM no cpaBHeHVlIO C HO-

MV1HanbHbIM;

- nnaBKa5i BCTaBKa - O,lJ,HOKpaTHoro ,lJ,ei:1cTBVlSi. nocne cpa6aTblBaHVlSi

npe,lJ,OXpaHVlTenSi ee Heo6xo,lJ,VlMO 3aMeHSiTb;

- B ycnoBVlSix 3KcnnyaTal...(VlV1. yaCTO BMeCTO KanVl6poBaHHbix BCTaBOK

npV1MeHSiIOT ,lJ,pyrVle VlnVl npoBonoKy, YTO HapywalOT 3allJ,VlTy ceTVl;

- nnaBKVle BCTaBKVl npe,lJ,OXpaHVlTeneL1 He 3allJ,VlllJ,aIOT ABVlraTenb OT ne-

perpY30K, Tpe6yeTC5i 3allJ,VlTa C nOMOLl(blO TennOBblX pene, Aei:1cTBylOllJ,VlX

Ha OTKnlOyeHVle MarHVlTHblX nycKaTeneL1;

- cj:>opMa 3allJ,VlTHbIX xapaKTepVlCTVlK BCTaBOK HeYAaYHa, oco6eHHo AnSi

3aLl(VlTbJ TpaHccj:>opMaTopoB. XapaKTepVlCTVlKa VlMeeT 60nbwVle pa36po-

Cbl, AnSi npeAoxpaHVlTenei:1 HVl3KOro HanpSi)l(eHVlSi pa36pocbl Aa)l(e He HOp-

MVlpoBaHbl, AnSi MHorVlX KOHCTpyKl...(VlL1 npeAoxpaHVlTeneL1 HeT ocj:>Vll...(Vlanb-

HblX xapaKTepVlcTVlK. MeToAbl KanVl6poBKVl BCTaBOK HecoBepweHHbl;

- BO MHorVlX cnyya5ix HeB03MO)l(HO o6eCneYVlTb Heo6xoAVlMbie ceneK-

TVlBHOCTVl Vl YYBCTBVlTenbHocTb.



9. 3al.l.(Ina 3neKTpJ1lJeCKHX ceTeH O,4KB aBTOMaTHlJeCKHMJ1

BblKntOlJaTenHMH

9.1. HeAocTaTKV1 npeAoxpaHV1TeneC1 06ycnoBV1nV1 WV1pOKoe npV1MeHe-

HV1e aBTOMaTWleCKV1X BblKnfOLJaTeneC1 (aBToMaToB) An>1 3alL\V1Tbl ceTeC1

OAKS.

ABTOMaTV1LJecKV1e BblKnfOLJaTenV1 npeAHa3HaLJeHbi An>1 aBTOMaTV1LJeCKO-

ro OTKnfOLJeHV1>1 8neKTpV1LJeCKV1X u,eneC1 npVl TOKax K.3. V1nV1 HeHopManbHblx

pe)l(VlMaX (neperpY3Kax, VlCLJe3HOBeHVlVl VlnVl CHVl)l(eHVlVl Hanp>1)1(eHVl>1), a

TaK)I(e An>1 HeLJaCTOrO BKnfOLJeHV1>1 VlnVl OTKnfOLleHVl>1 TOKOB Harpy3KVl. OT-

KmOLJeHVle BblKnfOLJaTen>1 npVl neperpY3Kax Vl K.3. BblnOnH>1eTC>1 BCTpoeH-

HblM B BblKnfOLJaTenb aBTOMaTVlLJeCKVlM yCTpoC1cTBOM, KOTopoe Ha3blBaeT-

C>1MaKCVlManbHblM pacu,enVlTeneM TOKa, VlnVl COKpalL\eHHO - pacu,enVlTe-

neM. SblKnfOLJaTenV1 no 3aKa3Y MoryT nOCTaBn>1TbC>1 co cneAYfOlL\V1MVl AO-

nonHV1TenbHblMVl YCTpoC1CTBaMV1:

- HyneBblM VlnVl MVlHV1ManbHbIM pacu,enV1TeneM, OTKnfOLJafOlL\VlM BblKnfO-

LJaTenb npVl CHVl)l(eHVlVl Hanp>1)1(eHVl>1 COOTBeTCTBeHHO AO (0,1-0,35) If Vl AO

(0,35-0,7) H (Hanp>1)1(eHVle Cpa6aTblBaHVl>1 He perynVlpyeTC>1);

- He3aBVlCVlMbiM pacu,enVlTeneM (8neKTpOMarHVlTOM oTKnfOLJeHVl>1) An>1

AVlcTaHu,VlOHHOro oTKnfOLJeHVl>1 BbIKnfOLJaTen>1;

- 8neKTpoABVlraTenbHbiM V1nV1 8neKTpoMeXaHVlLJeCKVlM npVlBOAOM An>1

AVlcTaHu,VlOHHoroynpaBneHVl>1B~KnfOLJaTeneM;

-cB060AHbIMVl BcnOMoraTenbHblMVl KOHTaKTaMVl, a BblKnfOLJaTen>1MVl

cepVlVl SA - TaK)I(e CV1rHanbHblMVl KoHTaKTaMV1 aBToMaTVlLJeCKoro OTKnfOLJe-

HVl>1;

- BblABVl)l(HblM yCTpoC1cTBOM co BCTaBHblMVl KoHTaKTaMVl rnaBHblX Vl

BcnOMoraTenbHblX u,eneC1 An>1 BblKnfOLJaTenetii BblABVl)l(Horo V1cnOnHeHVl>1.

Pa3nVlLJafOT HeToKoorpaHV1LJVlBafOlL\Vle VlTOKoorpaHV1LJVlBafOIL\Vle BblKnfO-

LJaTenV1.

HeToKoorpaHVlLJVlBafOlL\Vle BblKnfOLJaTenVl He orpaHVlLJVlBafOT ToK K.3. B

u,enVl, Vl OH AOCTVlraeT MaKCVlManbHO O)l(VlAaeMoro 3HaLJeHVl51.

TOKOOrpaHVlLJV1BafOlL\V1e BblKnfOLJaTenV1 OrpaHVlLJVlBafOT 3HaLJeHVle TOKa

K.3. C nOMOlL\bfO 6blCTporo BBeAeHV1>1 B u,enb AononHVlTenbHoro conpOTVlB-

neHVl51 8neKTpV1LJeCK0C1 AyrV1 ( B nepBblC1 )l(e nonynepVloA, Ao Toro, KaK TOK

K.3. 3HaLJVlTenbHO B03paCTeT) Vl nocneAYfOlL\erO 6blCTporo OTKnfOLJeHVl51 K.3.,

npVl 8TOM ToK K.3. He AOCTVlraeT O)l(VlAaeMoro paCLJeTHOro MaKCVlManbHO-

ro 3HaLJeHVl>1. TOKoorpaHVlLJeHVle HaLJVlHaeTC>1 C HeKOToporo 3HaLJeHV1>1TOKa,

onpeAen>1eMoroXapaKTepVlCTVlKoC1TOKoorpaHVlLJeHVl51.



HanpViMep, B TOKOOrpaHVi4ViBalOll..\ViX aBTOMaTVi4eCKViX BblKnlO4aTe-

mIx cepVi(;1 A 37006npVi 60nbwVix O>KVi,lJ,aeMbIX TOKax K.3. KOHTaKTbl, ViMe-

IOll..\Vie cneL(VianbHYIO KOHCTpyKL(ViIO, cpa3y >Ke oT6pacblBalOTC5'l 3neKT-

p0,lJ,ViHaMVi4ecKViMVi CVinaMVi, BBO,lJ,5i B L(enb conpoTViBneHVie ,lJ,yrVi, Vi 3a-

TeM y>Ke He conpViKaCaIOTC5'l, T.K. CBoeBpeMeHHO cpa6aTbiBaeT 3neKT-

pOMarHViTHbl(;1 paCL(enViTenb. npVi ManblX TOKax K.3. KOHTaKTbl He oT6pa-

CbIBaIOTC5i, a OTKnlO4eHVie npOVi3BO,lJ,ViTC5'l TaK>Ke 3neKTpOMarHViTHbiM

pacu.enViTeneM.

HOMViHanbHblM TOKOM Vi Hanp5i>KeHVieM BblKnlO4aTen5i Ha3blBalOT 3Ha-

4eHVie TOKa Vi Hanp5i>KeHVi5i, KOTopble cnoco6Hbi Bbl,lJ,ep>KViBaTb rnaBHble

TOKOBe,lJ,yll..\Vie 4aCTVi BblKnlO4aTen5'l B ,lJ,nViTenbHOM pe>KViMe.

HOMViHanbHbl(;1 TOK pacu.enViTen5i MO>KeT OTnVi4aTbC5'l OT HOMViHanbHoro

TOKa BbIKnI04aTen5i, nOCKonbKY B BblKnlO4aTenb MoryT 6blTb BCTpoeHbl pac-

u.enViTenVi C MeHbWViM HOMViHanbHblM TOKOM.

npe,lJ,enbHOVI KOMMYTaL(ViOHHo(;1 cnoco6HOCTbIO BblKnlO4aTen5i Ha3blBalOT

MaKCViManbHoe 3Ha4eHVie TOKa K.3., KOTopoe BblKnlO4aTenb cnoco6eH BKnlO-

4ViTb Vi OTKnlO4ViTb HeCKonbKO pa3, OCTaBa5iCb B VicnpaBHOM COCT05iHViVi.

O,lJ,HOpa30Bo(;1 npe,lJ,enbHo(;1 KOMMYTau.ViOHHo(;1 cnoco6HOCTbIO Ha3blBa-

lOT HaVi60nbwee 3Ha4eHVie TOKa, kOTopoeBblKnlO4aTenb MO>KeT OTKnlO4ViTb

O,lJ,ViHpa3.

Co6CTBeHHoe BpeM5i OTKnI04eHVi5i BblKnlO4aTen5i - BpeM5i cpa6aTblBa-

HVi5i paCL(enViTene(;1 Vi MexaHVi3Ma BbIKnI04aTen5'l,lJ,O Ha4ana paCXO>K,IJ,eHVi5'l

CVinOBblX KOHTaKTOB (Vicnonb3yeTC5'l npVi Bbl60pe BblKnlO4aTene(;1 no npe-

,lJ,enbHOVI KOMMYTaL(ViOHHo(;1 cnoco6HOCTVi).

nonHoe BpeM5i OTKnI04eHVi5i BblKnlO4aTen5i - BpeM5i cpa6aTblBaHVi5i pac-

u.en ViTene (;1, MexaHVi3Ma BbIKnI04aTen5i, paCXO>K,IJ,eHVi5i CVinOBblX KOHTaKTOB

Vi OKOH4aHVi5i raWeHViR,IJ,yrVi B ,lJ,yroracViTenbHblX KaMepax (Vicnonb3yeTC5i

npVi npOBepKe ceneKTViBHOCTVi 3all..\ViTbl).

ABTOMaTVi4eCKVie BblKnlO4aTenVi MoryT ViMeTb cne,lJ,YIOll..\Vie 3all..\ViTHble

(B peM5i -TOKOBble) xapaKTepViCTViKVi:

- 3aBViCViMYlO OTTOKa xapaKTepVicTViKy BpeMeHVi cpa6aTbIBaHVi5i, TaKVie

BKnlO4aTenVi ViMelOT TonbKO TennoBoVi paCL(enViTenb, npViMeH5iIOTC5i pe,lJ,-

KO BCne,lJ,CTBVie He,lJ,OCTaTo4Ho(;1 npe,lJ,enbHo(;1 KOMMYTaL(ViOHHo(;1 cnoco6-

HOCTVi Vi 6bICTp0,lJ,eVlCTBVi5i;

- He3aBViCViMYlO OT TOKa xapaKTepViCTViKy BpeMeHVi cpa6aTbIBaHVi5'l; Ta-

KVie BblKnlO4aTenVi ViMelOT TonbKO TOKOBylO OTce4KY, BblnonHeHHYIO C no-

MOll..\blO 3neKTpOMarHViTHoro VinVi nonynpOBO,lJ,HViKOBOro paCL(enViTen5i,

,lJ,ei'icTBYIOll..\ero 6e3 Bbl,lJ,ep>KKVi VinVi C Bbl,lJ,ep>KKoi'i BpeMeHVi;



- OrpaHlIlyeHHO 3aBlIlClIlMYlO OT TOKa ,o,ByxcTyneHYaTylO XapaKTeplllCTlIl-

Ky BpeMeHlIl Cpa6aTbIBaHlIl>'!; B 30He TOKOB neperpY3KlIl BblKnlO4aTenb OT-

Kn104aeTC>'! C 3aBlIlClIlMOiii OT TOKa Bbl,o,ep)l(KOiii BpeMeHlIl, B 30He TOKOB K.3.

BblKnlO4aTenb OTKnI04aeTC>'! TOKOBOiii OTCeYKOiii, C He3aBlIlClIlMoiii OT TOKa

3apaHee YCTaHOBneHHo(1 Bbl,o,ep)l(KOiii BpeMeHlIl (,o,n>'! ceneKTlIlBHblX BblKnlO-

YaTeneiii) lIlnlll 6e3 Bbl,o,8P)l(KlIl Bp8MeHlIl (,o,n>'! HeC8neKTlIlB.HbIX BblKnlOyaT8-

neiii); BblKnlO4aT8nb lIlMeeT n1ll6o TennOBoiii 1IlSneKTpOMarHlIlTHbliii (KOM611l-

HlIlpOBaHHbliii) paCLJ,8nlllTenb, n1ll60 ,o,ByxcTyneHYaTbliii SneKTpOMarHlIlTHbliii

(BbIKnI04aTenbABM), n1ll6o nonynpOBo,o,HlIlKOBbliii paCLJ,8nlllT8nb;

- Tp8xCTyn8HyaTYIO 3aw,lIlTHylO XapaKT8plllcTlIlKy.

B 30H8 TOKOB n8p8rpY3KlIl BblKnlOyaT8nb OTKnlOyaeTC>'! C 3aBlIlClIlMoiii OT

TOKa Bbl,o,ep)l(KOiii Bp8MeHlIl, B 30He TOKOB K.3. - C H83aBlIlClIlMoiii, 3apaH8e

yCTaHoBneHHoiii Bbl,o,ep)l(KOiii BpeMeHlIl (30Ha ceneKTlIlBHoiii OTCeYKlIl), a nplll

6n1ll3KlIlX K.3. - 683 Bbl,o,ep)l(KlIl BpeMeHlIl (30Ha MrHOBeHHoro cpa6aTblBa-

HlIl>'!); 30Ha MrHOB8HHoro cpa6aTblBaHlIl>'! npe,o,Ha3HaYeHa ,o,n>'! YM8Hbwe-

HlIl>'!,o,nlllT8nbHOCTlIl B03,o,eiiicTBlIl>'! TOKOB nplll 6n1ll3KlIlX K.3. TaK1Il8 BblKnlO4a-

Tenlll lIlM810T nonynpOBo,o,HlIlKOBbliii paCLJ,8nlllTenb.

9.2. Bbl60p aBTOMaTlIlY8CKlIlX BblKnlOyaT8neiii.

HOMlIlHanbHbliii TOK TennOBoro paCLJ,enlllTen>'! onpe,o,en>'!eTC>'! no cj:>opMyne:

1TI' = 1,\(!JI i\~AKC+ kl !lll ), A

r,o,e:

IJfMAKC- MaKclIlManbHbliii TOK HarpY3KlIl nlllHlIl1ll683 yyeTa HOMlIlHanbHoro

TOKa Ha1ll6one8 Mow,Horo ,o,BlIlraTen>'!, A

1[[11- nycKoBoiii TOK Ha1ll6onee MOW,HOro sneKTpo,o,BlIlraTen>'!, no,o,KnlO-

4eHHoro K ,o,aHHoiii nlllHlIllll, A;

k - KOscj:>cj:>lIlLJ,lIleHT,paBHbliii 0,2 lIlnlll 0,4 nplll cyMMapHoiii ,o,BlIlraTenbHoiii

HarpY3K8, paBHoiii COOTB8TcTBylOw,eiii M8He8 lIlnlll 60nee nonOBlIlHbl o6w,eiii

MOW,HOCTlIl nlllHlIllll.

Ecnlll nycKoBoiii TOK I!l.ll MeHee 0, 1IJfMAKC' TO BTopoe cnaraeMoe MO)l(HO

H8 YYlIlTbIBaTb.

B KayeCTBe HOMlIlHanbHoro TOKa TennOBoro paCLJ,enlllTen>'! nplllHlIlMaeTC>'!

6nlIl)l(aiii wee 60nbW88 3HayeHlIle 1Il3,o,aHHbIX, nplllB8,o,8HHb1X B nplllnO)l(eHlIl>'!X.

Koscj:>cj:>lIlLJ,lIleHT4YBCTBlIlT8nbHOCTlIl 3aw,VlTbl, BbinonH8HHoiii C nOMow,blO

T8nnOBbiX paCLJ,enlllTeneiii, onp8,o,en>'!8TC>'! no cj:>opMyne:

k'f = IK3MffH ;:c 3
ITP



r,Ll,e:

I
K3

Ml/H - MVlHVlManbHOe 3Ha'-leHVle ,Ll,BYXepa3HOrO K.3. (npVl HanVl'-lVlVl cne-

lJ,ltlanbHblX 3aUJ,VlT B HyneBoM npOBO,Ll,e) VlnVl O,Ll,HOepa3HOrO (npVl OTCyTCTBVlltl

CnelJ,VlanbHblX 3aUJ,VlT B HyneBoM npOBO,Ll,e) Ha HyneBoVi npOBO,Ll, npltl K.3. B

KOHlJ,e 3aUJ,VlUJ,aeMOVi nltlHltlltl, A.

ITI' IK3 AlP/H - HOMltlHanbHblVi TOK TennoBoro paClJ,enltlTen$1.

3Ha'-leHltle K03epepltllJ,ltleHTa '-IYBCTBltlTenbHOCTltl ,Ll,n$1TennOBblX paclJ,enltl-

TeneVi aBTOMaTOB ,Ll,On>KHO6blTb He MeHee 3 (nY3 n.1.7.79).

Ecnltl ,Ll,aHHOe ycnoBVle He BblnOnH$1eTC$1, TO Ha nltlHltlltl Heo6xo,Ll,ltlMa yc-

TaHOBKa ceKlJ,ltlOHltlpyfOUJ,ero aBTOMaTa.

ABTOMaTltl'-leCKltle BblKnJO'-laTenltl Hap51,Ll,y C TennOBblMltl paClJ,enltlTen$1Mltl

ltlMefOT ltl 3neKTpOMarHltlTHbie paClJ,enltlTenltl (TOKOBble OTCe'-lKltl). 3epepeK-

TltlBHOCTb TOKOBOVi OTCe'-lKltl MO>KHO OlJ,eHltlTb, onpe,Ll,enltlB ee K03epepltllJ,Vl-

eHT'-IYBCTBltlTenbHOCTltl

IK3k" OTC =--;:: 1,2
131'

r,Ll,e 1
3

1'- TOK yCTaBKltl 3neKTpOMarHltlTHOrO paClJ,enltlTen$1.

npltl 3aUJ,ltlTe nltlHltlVi aBTOMaTaMVl cepltlVi An-506 ltl A 3716et> TOKltl yCTaB-

Kltl 3neKTpOMarHVlTHbiX paclJ,enltlTeneVi Cne,Ll,yeT npOBep$1Tb no epopMyne:

1)1' ;:: k fI ( I J/ MAKC + k 11711 )

r,Ll,e: 11/11- MaKCltlManbHblVi nycKoBoVi TOK 3anycKaeMbix ,Ll,BltlraTeneVi;

kf/=1,2 - K03epepltllJ,ltleHT Ha,Ll,e>KHOCTltl.

,lJ,n$1 BblKnfO'-IaTeneVi ,Ll,pyrltlx TltlnOB, ltlMefOUJ,ltlX 6onbwyfO KpaTHOCTb TOKa

cpa6aTblBaHltl51 3neKTpOMarHltlTHOrO paclJ,enltlTen$1 no OTHOWeHltlfO K HOMltl-

HanbHoMY TOKy, npoBepKa no nocne,Ll,HeVi epopMyne He Tpe6yeTC$1.

9.3. np"lMep 11. TOK O,Ll,Hoepa3Horo K.3. B KOHlJ,e nltlHltlltl O,4KB paBeH

100A. Bbl6paTb aBTOMaTltl'-leCKltle BblKnfO'-IaTenltl ,Ll,n51 3aUJ,ltlTbl 3TOVi nltlHltlltl.

PeWeH"Ie:
a) BblKnfO'-IaTenb ltlMeeT paClJ,enVlTenb C 3aBltlCltlMOVi xapaKTepltlCTltlKOVi,

6e3 OTCe'-lKltl (MrHoBeHHoro paClJ,enltlTen$1).

no nY3 (n.1. 7. 79) TOK cpa6aTblBaHltl51 TaKoro aBTOMaTa,Ll,On>KeH 6blTb B

3 pa3a MeHbwe TOKa O,Ll,Hoepa3Horo K.3.

(I)

Icl' ;::!£= 100 =33,3 A
3 3



BblKnlOYaTenVl C 3aBVlcVlMoi1 XapaKTepVlCTVlKOi1 paCl\enVlTen51 BblnycKa-

IOTC51TVlnOB A31 00, Anso, AE20, BAS1, A371 O. MO>KHOnpVlMeHVlTb BbIK-

nlOyaTenVl:

A3716cP (IH.paCl\.=32A);AE-2046 (IH.paCl\.=31,SA),BA 51

(IH.paCl\.=31,5A),

An 50 (IH.paCl\.=25A), KOTOpble y.o,OBneTBop51IOTTpe6oBaHVl51M YyBCTBVl-

TenbHocTVl, ecnVl An VlTenbHbli1 TOK HarpY3KVl MeHbwe TOKa cpa6aTblBaHVl51

VlXpacl\enVlTenei1.

6) BblKnlOYaTenb VlMeeT MrHoBeHHbli1sneKTpOMarHVlTHbli1 paCl\enVlTenb.

no nY3 (n.1. 7.79) TOKcpa6aTblBaHVl51 MrHOBeHHoro paCl\enVlTen51 (OT"
CeYKVl) .o,on>KeH6blTb:

1(1)
I <_A_'_

c.nme - 1,1.1,3

r.o,e:

1,1 - KOsepepVll\VleHTYYBcTBVlTenbHocTVl;

1,3 - KOsepepVll\VleHT, YYVlTbIBalOUJ,Vli1pa36poc no TOKy cpa6aTbIBaHVl51.

MVlHVlManbHbli1 TOK cpa6aTblBaHVl51 MrHoBeHHoro SneKTpOMarHVlTHOro

paCl\enVlTen51 Y BblKnlOyaTen51TVlnaA311 0 COCTaBn51eT1S0A, A3716cP - 630A.

npOBep51eM aBTOMaTbl TVlnOB BA 51, An 505:

- TOKcpa6aTblBaHVl>! paCl\enVlTen51 BA 51 .o,on>KeH6blTb:

1(1)
I < __ K_

come -1,1.3,0

r.o,e:

3,0 - KpaTHOCTb TOKa cpa6aTblBaHVl51 SneKTpOMarHVlTHoro paCl\enVlTe-

n51 no OTHoweHVlIO K IH.paCl\.

I C.OTC. ::::;33,3A

3TOMy ycnoBVlIO y.o,oBneTBop51eT BblKnlOyaTenb TVlna BA 51 C IH.paCl\.=

31,5A.

An>! aBTOMaTa An 505 TOK cpa6aTblBaHVl51 paCl\enVlTen51 .o,on>KeH6blTb

I~)
le,,,m1':O; I. I .4,0

I.o,e:

4,0- KpaTHocTb TOKa cpa6aTblBaHVl51 sneKTpOMarHVlTHoro paCl\enVlTe-

n51 (c yyeTOM pa36poca) no OTHoweHVlIO IH.paCl\.

IC.oTc. ~ 22,7A



npVlHVlMaeM BblKnlQ'-IaTenbAn 50 C IH.pacu,. = 16A

,l],anbHelltWVllIt Bbl60p BblKnlQ'-IaTenellt ,lJ,On)/(eHnpOBO,lJ,V1TbC~no ,lJ,pyrVlM

ycnoBVI~M: no BenVl'-lVlHe ,lJ,nVlTenbHoro TaKa Harpy3KVl, '-IVlcny nOnIQCOB,

TeMnepaTypbl oKpy)/(alQll.\ellt Cpe,lJ,bl B MeCTe ee yCTaHOBKVI.

9.4. npL1Mep12. Bbl6paTb annapaT ,lJ,n~ 3all.\VlTbl Bn 0,4KB npOT~)/(eH-

HOCTblQ 1,25KM, Ce'-leHVle npOBO,lJ,OB4Ax50, MaKClI)ManbHblllt pa6o'-lVlllt TOK

27A. Ha nO,lJ,CTaHu,VlVl10/0,4KB yCTaHoBneH TpaHC¢OpMaTOP 100KBA.

Ron = 0,5760M/KM

Xon = 0,35 OM/KM

RT=0,03150M

XT = 0,0647 OM

Zon = 1,73 OM/KM

Pewelme:
1. TOK O,lJ,HO¢a3Horo K.3. B KOHu,e nVlHVlVl

1(1) _ U,p
K - Z(J)

_T_+Z
3 n

2. TOK ,lJ,Byx¢a3Horo K.3. B KOHu,e nVlHVlVl

231 =95 A
0,26+2,17

I~) = 0,867· U JI . _

13.~(RT + RJI )
2

+ (X T + X JI Y
= 0,867 -400 _ 253,2A

13~(0,0315 + 0,72)2 + (0,647 + 0,4375)2

3. Bbl6V1paeM aBTOMaTVl'-leCKVllItBblKnIQ'-IaTenb cepVlVl AE 20 (HoMVlHanb-

Hbillt TOK BbIKnlQ'-IaTen~ 63A, HOMVlHanbHblllt TOK TennOBoro pacu,enVlTen~

31 ,5A, TOK cpa6aTblBaHVl~ 3neKTpOMarHVlTHoro pacu,enVlTen~ 378A).

4. npoBep~eM '-IYBcTBVlTenbHocTb Bbl6paHHoro BbIKnlQ'-IaTen~

k(J)=~=30I>3
I 31,5 '

k/2) = 253,2 =047<12
J 378.1,1.1,3 ' ,



T.e. 3neKTpoMarHlIlTHblVi paCLJ,enlllTenb He3epepeKTlIlBeH nplll Me)/(,lJ,yepa3-

HblX K.3. B KOHLJ,enlllHlIllll.

COrnaCHO nY3 (n.1.7.79), Bbl6paHHblVi BblKnIOl..faTenb MO)/(HO nplllMeHRTb

,lJ,n5'l 3allJ,lIlTbi ,lJ,aHHoVi nlllHlIllll, T. K. OH 06eCnel..flllBaeT l..fYBCTBlIlTenbHOCTb nplll

0,lJ,HOepa3HbIX K.3. B KOHLJ,enlllHlIllll.

BpeM5'l Cpa6aTbiBaHlIl5'l BblKnlOl..faTen5'l (COrnaCHO 3allJ,lIlTHoVi XapaKTeplll-

CTlIlKe) COCTaBlIlT:

- nplll TOKe, paBHOM 95A - tcp =150ceK.

- nplll TOKe, paBHOM 253,2A - tcp = 30ceK.

5. nplll yCTaHOBKe,lJ,n5'l3allJ,lIlTbl nlllHlIllll npe,lJ,oxpaHlIlTeneVi TlIlna nH2-60

C HOMlIlHanbHblM TOKOM nnaBKoVi BCTaBKlIl 32A BpeM5'l cpa6aTbiBaHlIl5'l lIlX

COCTaBlIlT:

nplll1=95A-t=12ceK.

nplll 1 =253,2A - t =0,04ceK.

TaKlIlM o6pa30M, ,lJ,n5'l 3allJ,lIlTbi ,lJ,aHHoVi nlllHlIllll LJ,eneC006pa3Ho yCTaHo-

BlIlTb npe,lJ,OXpaHlIlTenlll nH2.

10. 3auV1Ta TpaHc<I>opMaTopoB 6-10jO,4KB Ha CTopOHe 0,4KB
aBTOMaTW-IeCKIiIMIiI BblKnfO<.taTenRMIiI

10.1. KaK KOMMyTaLJ,lIloHHbIVi annapaT, npe,lJ,Ha3Hal..feHHbIVi ,lJ,n5'l OTKnIO-

l..feHlIl5'l TOKOB KopoTKoro 3aMblKaHlIl5'l, aBToMaTlIll..fecKlIlVi BblKnlOl..faTenb Bbl-

6l1lpaeTC5'l no MaKclIlManbHoMY 3Hal..feHlIllO TOKa K.3. B MeCTe elO yCTaHoB-

KlIl, T.e. nplll MeTannllll..feCKOM Tpexepa3HoM K.3. B CB5'l3l1l C ManoVi Bep05'lT-

HOCTblO MeTannllll..feCKlIlX K.3. nplll Bbl60pe BblKnlO'-IaTeneVi nlllHlIlVi B p5'l,lJ,e

cnyl..faeB Y'-llllTbIBaeTC5'l MeHbwee 3Hal..feHlIle TOKa K.3. '-Iepe3 nepeXO,lJ,HOe

conpoTlIlBneHlIle (,lJ,0 0,015 OM). Ho ,lJ,n5'l BBO,lJ,HbIX III CeKLJ,lIlOHHbIX aBTOMa-

TlIll..feCKlIlX BblKnlO'-IaTeneVi TpaHcepopMaTopHblX nO,lJ,CTaHLJ,lIlVi TaKoe ,lJ,ony-

llJ,eHlIle He nplllHlIlMaeTC5'l, III lIlX KOMMYTaLJ,lIlOHHa5'l cnoc06HOCTb, 3neKTpO-

,lJ,lIlHaMlIll..feCKa5'l III TepMlIl'-leCKa5'l CTOVIKOCTb,lJ,on)/(Hbl COOTBeTCTBOBaTb MaK-

ClIlManbHOMY TOKy K.3. KaK 3allJ,lIlTHblVi annapaT aBTOMaTlIll..feCKlIlVi BblKnlO-

'-IaTenb He ,lJ,On)/(eH cpa6aTbiBaTb nplll HOMlIlHanbHblX TOKax III ,lJ,OnycKaeMblX

neperpY3Kax, ,lJ,On)/(eH CeneKTlIlBHO III C ,lJ,OCTaTOl..fHOVI '-IYBCTBlIlTenbHOCTblO

OTKnlOl..faTb Bce BlIl,lJ,bl K.3., nplll'-leM C MlIlHlIlManbHblM BpeMeHeM. nplll He-

,lJ,OnYCTlIlMbIX neperpY3Kax 3allJ,lIlllJ,aeMOIO 3neMeHTa aBTOMaT ,lJ,On)/(eH OT-

KnlOl..flllTbC5'l paHbwe, '-IeM npOlll30Vl,lJ,eT nOBpe)/(,lJ,eHlIle 3allJ,lIlllJ,aeMOrO 3ne-

MeHTa.



Ha CTaH,lJ,apTHbIX nO,lJ,CTaHu,It1~X 6-1 OjO,4KB, ,,lJ,e aBTOMaTIt1LJeCKlt1e BbIK-

nlOLJaTenlt1 It1CnOnb3YIOTc~ KaK KOMMYTau,1t10HHble It13aw,It1THble annapaTbl,

npIt1MeH~IOTc~ cne,lJ,YIOw,lt1e Tlt1nbl aBTOMaTOB: A 31 00, A 3700 C KOM6VlHVl-

pOBaHHblMIt1 pacu,enVlTen~MVl, ceneKTVlBHble ABC, ABM, "3neKTpOH", BA.

10.2. HOMVlHanbHbli:1 TOK aBTOMaTVlLJeCKO,O BblKnlOLJaTen5'l Bb16VlpaeTC5'l

no HOMVlHanbHoMY TOKY 3aw,Vlw,aeMOIO TpaHcepopMaTopa C yLJeTOM ero

,lJ,OnycTIt1Moi:1 ,lJ,nVlTeJlbHoi:1 nepe,py3KVl npVl OTKnlOLJeHVlVl O,lJ,HOIO Vl3 ,lJ,ByX

TpaHcepopMaTopoB Vl BKnlOLJeHVlVl ceKu,VlOHHOIO BbIKnIOLJaTen~.

HOMIt1HanbHble TOKVl TennOBOIO pacu,enVlTen5'l (3aw,VlTa OT nepe,pY3KVl)

VlMeIOi 3HaLJeHVl5'l, nplt1MepHO paBHble HOMVlHanbHoMY TOKy aBTOMaTa.

KpaTHocTb TOKa cpa6aTblBaHVl5'l He3aBVlCIt1MOIO pacu,enVlTen5'l (sneKT-

pOMa,HVlTHolO), ocyw,ecTBn5'llOw,elO 3aw,It1Ty TpaHcepopMaTopa OT TOKa

K.3., Bbl6VlpaeTc~ Vl3 ycnoBIt1i:1 Hecpa6aTblBaHIt15'l aBTOMaTa npVl TOKax ca-

M03anycKa Ha,py3KIt1, He MeHbWIt1X, LJeM 7-10 OT HOMVlHanbHOIO TOKa Ten-

nOBOIO pacu,enVlTen~.

3neKTpoMa,HVlTHbli:1 VlnVl eMy nO,lJ,06Hbli:1 nonynpOBO,lJ,HVlKoBbli:1 He3aBVl-

CVlMbli:1 pacu,enVlTenb ,lJ,On>KeH Ha,lJ,e>KHO, C ,lJ,OCTaTOLJHoi:1 LJYBcTBVlTenbHoc-

TblO pea,lt1pOBaTb Ha Bce BVl,lJ,bl K.3. Ha WVlHax OAKB, a TaK>Ke 06ecneLJVI-

BaTb pe3epBVlpoBaHVle aBTOMaTVlLJeCKVlX BbIKnIOLJaTenef:1, YCTaHoBneHHblx

Ha OTXO,lJ,5'lW,VlXnVlHVl5'lX.

10.3. KOsepepVlu,VleHT LJYBCTBVlTenbHOCTVl (KpaTHocTb TOKa K.3.

,lJ,On>KeH 6blTb paBHblM:

k" ::::.1,5 - nplt1 Me>K,lJ,yepa3Hblx K.3. B OCHOBHOf:1 30He;

k" ::::'1,3 - nplt1 0,lJ,Hoepa3Hblx K.3. B OCHOBHOf:1 30He;

k" ::::'1,2 - npVl Bcex BIt1,lJ,aXK.3. B 30He pe3epBVlpOBaHVl5'l.

npVl HanVlLJVlVl B aBTOMaTe ,lJ,OnOnHVlTenbHO K sneKTpoMa,HVlTHoMy pac-

u,enVlTenlO BCTpoeHHof:1 3aw,VlTbl OT Tpex,py3KVl (TennoBof:1 paCu,enVlTenb)

ee He06xo,lJ,It1Ma5'l LJYBCTBIt1TenbHOCTb K 0,lJ,Hoepa3HblM K.3. ,lJ,On>KHa 6blTb He

MeHee 3. Ho npVl TaKoi:1 LJYBcTBVlTenbHocTVl BpeM5'l oTpa6aTbIBaHVl5'l3aw,Vl-

Tbl OT nepe,py3KVl COCTaBn~eT HeCKonbKO ceKyH,lJ, Vl ,lJ,a>Ke,lJ,eC5'lTKOBceKyH,lJ"

LJTOMO>KeT npVlBeCTIt1 K onaCHblM nOCne,lJ,CTBVl5'lM. lI1MeHHo n03TOMY 3aw,Vl-

Ta OT nepe,py3KVl He MO>KeT CLJVlTaTbC~ 3epepeKTVlBHof:13aw,VlTof:1 OT KOpOT-

KVlX 3aM bIKaHVlf:1.

10.4. 3neKTpOMa,HIt1THbli:1 pacu,enVlTenb (oTCeLJKa) E?aBTOMaTVlLJeCKVlX

BblKnlOLJaTen5'lX cepVli:1 ABM, "3neKTpOH", BA Vl VlM nO,lJ,06HbIX B03,lJ,ef:1cTBy-

eT Ha BCTpoeHHblf:13neMeHT Bbl,lJ,ep>KKVl BpeMeHIt1. CeneKTIt1BHOCTb ,lJ,ef:1cTBIt15'l

aBTOMaTVlLJeCKIt1X BblKnlOLJaTenef:1 nplt1 60nbwVlx 3HaLJeHIt15'lX TOKOB K.3. ,lJ,OC-

TIt1,aeTC5'l Bbl60pOM pa3Hbix Bbl,lJ,ep>KeK BpeMeHIt1 (ycTaBoK), OTCeLJeK



nacneAaBaTenbHa BKnlOyeHHblX aBTaMaTaB. OAHaKa npVl MaKCVlManbHaM

3HayeHVlVl TaKa MeTannVlyeCKalO Tpexepa3Hara K.3. Ha WVlHax O,4KB TpaHC-

epapMaTapaB 400KBA Vl 60nee MaryT HeceneKTVlBHa cpa6aTaTb npeAaX-

paHVlTenVl nKT -10. Ha YYVlTbIBa$13Ta, MeTannVlyeCKVle Tpexepa3Hbie K.3. B

3neKTpaycTaHaBKax O,4KB npaVlCXaA$1T KpaC1He peAKa, TaK KaK Aa>Ke npVl

aCTaBneHHblX aWVl60YHa 3aKapaTKax Me>KAYepa3aMVl 3neKTpaAVlHaMVlyeC-

KVle cVlnbl, npanapLJ,VlaHanbHble KBaApaTy 3HayeHVl$1 TaKa K.3., pa3ABVlra-

lOT, pa3pblBalOT 3aKapaTKVl, Vl KapaTKae 3aMblKaHVle nepeXaAVlT B AYIO-

Bae, npVl KaTapaM 3HayeHVleTaKa K.3. OrpaHVlYVlTC$1conpOTVlBneHVleM 3neK-

TpVlyeCKOC1AyrVl (npVl paCyeTaX npVlHVlMaeTC$1paBHblM 0,015 OM). YTOnpVl-

BOAVlT K YMeHbweHVlIO TOKa K.3. Vl YBenVlyeHVlIO BpeMeHV1 cpa6aTbiBaHV1$1

nKT -10 Vlo6eCneyeHV11O ceneKTVlBHOCTV1.

11. TOKoBafi 3a~"'lTa OT oAHoc!>a3Hblx KOpOTKHX 3aMblKaHHH

Ha 3eMnIO

npVl 3aMbIKaHV1VlOAHoro Vl3epa3Hbix npoBoAoB nVlHVlVlHa HyneBoC1 npo-

BOA, Kopnyc VlnVl Ha 3eMnlD, TOK npOTeKaeT B LJ,enVl06pa30BaHHb1MV1 3TV1-

MVl3neMeHTaMV1. n03TOMY 3aw,V1TaOTOAHaepa3HbiX KapOTKV1X3aMbIKaHV1C1

Ha HyneBoC1 npOBOA MO>KeT6blTb BblnonHeHa C KOHTponeM TOKa HyneBoC1

nocneiJ,aBaTenbHaCTV1KaK B epa3HbiX npOBaAax (3TII1-0,4), TaK 101 B HyneBoM

n pOBOAe (BbIKnlOyaTenV1An -50, TOKOBble pene P3-571T). 3aw,VlTa 3TII1-0,4,

KpoMe Toro, pearV1pyeT Ha KopoTKoe 3aMblKaHVle epa3Hora npoBoAa Ha

3eMnlO.

KOMnneKcHble TpaHcepopMaTopHble nOACTaHLJ,VlV11O/O,4KB MV1HcKoro

3neKTpOTeXHV1yeCKOrO 3aBOiJ,a oCHaw,eHbl TOKOBbIMV13aw,VlTaMV1aT OAHO-

epa3HbiX KOpOTKVlX3aMbIKaHVlC1,BblnonHeHHblMV1 C Vlcnonb30BaHV1eM TOKO-

BblX pene PT-271T, BKnlOyeHHblX B HyneBble npOBOAa OTXOA$1W,V1XnVlHVlC1.

KOHTaKTbl TOKOBOIO pene AeC1cTByIOT Ha 3aMblKaHV1e LJ,enVlHe3aBVlCV1MOIO

paCLJ,enV1Ten$1aBTOMaTV1yeCKOrO BblKnlOyaTen$1 nV1HV1V1Ha OTKnlOyeHV1e6e3

BbIAep>KKV1BpeMeHV1. TOK cpa6aTbIBaHV1$1 pene P3-271 T BbI6V1paeTC$1no

ycnoBV11OOTCTpoC1KVlOTTaKa pa60yero (flU) B HyneBoM npoBoAe C K03ep-

epV1LJ,V1eHTOM3anaca (k] ), paBHblM 1,4. npV1 oCBeTV1TenbHoC1 V1nVl APyroC1

Harpy3Ke, 06ycnoBneHHoC1 oAHaepa3HblMV1 TOKonpV1eMHV1KaMVl,BenV1YV1Ha.

pa60yero He6anaHca MO>KeTAOCTVlraTb O,Sf;1 MAKe

TorAa TOK cpa6aTblBaHVl$1 pene P3-571T onpeAen$1eTC$1 Bblpa>KeHV18M

I P3 = Ic)0,51 JJ MAKC = 0,71JJ MAKC



It1nplt1HIt1MaeTC~ 6nlt1)/(aLllwee 3HaLJeHIt1e HOMIt1HanbHoro TaKa pene, nplt1 3TOM

Heo6xOAIt1MO YLJIt1TblBaTb B03MO)/(HOCTb pe,ynlt1poBKIt1 TaKa cpa6aTblBaHIt1~

P3-571T.

K03epcplt1L1,It1eHTbi cpa6aTblBaHIt1~ TennoBoLII 3aw,It1Tbl aT OAHoepa3HbiX

KOpOTKIt1X 3aMb1KaHIt1L11onpeAen~IOTC~:

(I)
k = I KMJlff - IHE ft1.4KC > 3

'I I - ,
P.J.fI

,Ae I
PJII

~ 6nlt1)/(aLllwee 3Ha4eHVle HOMIt1HanbHO,O TaKa pene P3-571 T;

- MIt1HIt1ManbHblLII TOK OAHoepa3Horo KOpOTKOro 3aMb1KaHIt1~ Ha

HyneBoLII npOBOA B KOHLI,e nlt1HIt1It1;

III FMAKC - MaKCIt1ManbHblLII TOK He6anaHca (HeCIt1MMeTplt1lt1).

Benlt1LJIt1Ha k'i AOn)/(Ha 6blTb He MeHee 1,5 nplt1 nOBpe)/(AeHIt1It1 BcaMoLII

YAenbHoLII TOLJKe nlt1HIt1It1.

B BblKnlO4aTen~x ceplt1lt1 An-50-2M3TO npeAycMoTpeH MaKCIt1ManbHbli.1

paCLI,enlt1Tenb An~ BKnIOLJeHVl~ B HyneBoi.1 npOBOA c TOKOM cpa6aTblBaHIt1~

paBHblM 1 AlII?'
TaKIt1M o6pa30M

Iv ~ 0,7 IIIE.MAI«.:

K03epeplt1L1,It1eHT LJYBcTBIt1TenbHocTIt1 TaKoLll3aw,It1Tbl onpeAen~eTc~

1(1) I
k = KJv/fill - IIEMAKC > 3

f! - ,

Iv

'Ae II'- TOK yCTaHoBKIt1 HyneBoro paCLl,enIt1Ten~.

An~ OLl,eHOLJHblX paCLJeTOB B o6olt1x cnY4a~x MO)/(HO nonb30BaTbC~ Bbl-

pa)/(eHlt1eM

1(1)

k > K klllll

'I - 1,6I
v

nplt1 oAHoepa3Hbix KOpOTKIt1X 3aMbIKaHIt1~X TOKOBble 3aw,It1Tbl aT OAHO-

epa3HbiX K.3. ~Bn~IOTC~ OCHOBHbIMVl, TaK KaK It1MelOT 6onbwylO LJYBCTBIt1Tenb-

HOCTb no cpaBHeHlt110 C 3aw,It1TaMIt1, BblnonHeHHblMIt1 Ha TennOBblX 1t13neKT-

pOMa,HIt1THblX paCLI,enlt1Ten~X B epa3HbiX npOBOAax nlt1HIt1It1.

Pene TaKa P3- 571T paCC41t1TaHbi Ha pa60Ty B nOBTopHO-KpaTKOBpe-

MeHHOM pe)/(It1Me It1He AonycKalOT Anlt1TenbHoro npOTeKaHIt1~ no HIt1M TaKa,

npeBblwalOw,ero HOMIt1HanbHble 3HaLJeHIt1~: 0,6; 1,6; 2,5; 4; 6; 10; 16; 25;

40;63; 100; 160;250;320;400; 630A.



Pene MoryT 6blTb HaCTpOeHbl Ha TOK Cpa6aTblBaHVlSi B npeAenax 70-

200% HOMVlHanbHOIO TOKa pene.

K03cj)(pVllJ,VleHT B03BpaTa pene 0,65.

C06CTBeHHOe BpeMSi pa3MblKaHVlSi KOHTaKTOB pene npVl KpaTKocTVl TOKa

no OTHoweHVlIO K TOKy yCTaHoBKVl He MeHee 1,5 AomKHO 6blTb He 60nee
0,05 ceK.

12. J13MepeHllle TOKa KopoTKoro 3aMbiKaHIIIs:I

~enH "$a3a-HYllb"

AnSi Vl3MepeHVlSi BenW-lVlHbl TOKa KOpOTKOIO 3aMblKaHVlSi lJ,enVl "epa3a-

Hynb" B ceTSiX nepeMeHHOIO TOKa 0,4KB C rnyxo3a3eMneHHoill HeillTpanblO

Vlcnonb3yeTcSi npVl60p UJ, 41160.

AVlana30H Vl3MepeHVliIl TOKa oAHoepa3HoIO K.3. OT 10 AO 1000A.

iI13MepeHVle TOKa KOpOTKOIO 3aMblKaHVlSi BbJnonHSieTCSi nepcoHanoM,

xopowo 3HalOll..\VlM AaHHylO ceTb, C c06nlOAeHVleM Mep TeXHVlKVI 6e30nac-

HOCTVl npVl npoVl3BoAcTBe pa60T B Aeil!cTBylOll..\VlX 3neKTpoycTaHoBKax.

KOHCTpyKlJ,VlSi Vl3MepVlTenSi 06eCne'-lVlBaeT 6e30nacHocTb pa60TalOll..\e-

10nepcoHana. Bce 3neMeHTbi 3neKTpVl'-leCKoil! cxeMbl Vl3MepVlTenSi 3aKnlO-

'-leHbl B KO:>KYX,npeAOTBpall..\alOll..\VliI! B03MO:>KHOCTb npVlKocHoBeHVlSi K '-lac-

TSiM, HaXOASill..\VlMCSi nOA HanpSi:>KeHVleM. npVl pa60Te C Vl3MepVlTeneM ero

Kopnyc AOn:>KeH 6blTb 3a3eMneH.

3neKTpVl'-leCKaSi cxeMa Vl3MepVlTenSi VlMeeT 3all..\VlTHOe yCTpOil!CTBO, OT-

KnlO'-lalOll..\ee Vl3MepVlTenb B cny'-lae HeVlcnpaBHOCTVI 3a3eMnSiIOll..\VlX VlnVl

3aHynSiIOll..\VlX n POBOAHVlKOB.

nOpSiAOK pa60Tbt:

- nOAKnlO'-lVlTb K Vl3MepVlTenlO coeAVlHVlTenbHble npOBOAa cornaCHO Ha-

HeceHHoil! Ha VlX Vl3MepVlTene MapKVlpoBKe. B cnY'-lae, KorAa nopSiAoK TOKa

KOpOTKOIO 3aMblKaHVlSi lJ,enVl «epa3a-Hynb» HeVl3BeCTeH, Vl3MepeHVlSi Heo6-

XOAVIMO Ha'-lVlHaTb C OrpaHVI'-lVlBalOll..\VlM pe3V1cTopOM T.e. coeAVlHVlTenbHblil!

npoBoA «cDA3A» nOAKnlO'-lVlTb K 3 a:>KVIMy «cDA3A R orpaH»;

- nOAKnlO'-lVlTb coeAVlHVlTenbHble npoBOAa K o6beKTy Vl3MepeHVlSi, CO-

6nlOAaSi MapKVlpoBKy. nepeA Ha'-lanOM Vl3MepeHVliIl ell..\e pa3 He06xOAVlMO

npOBepVlTbHaAe:>KHOCTbVlnpaBVlnbHOCTbnOAKnlO'-leHVlSiCOeAVlHVlTenbH~X

npOBOAOB K Vl3MepVlTenlO VI 06beKTy;

Ha>KaTb KHonKy nTH (nVlTaHVle). npVl3alOpaHVIVI VlHAVlKalJ,VlVl AOn:>KHbl

BbICBe'-lVlBaTbCSi HynVl - 3TO CBVlAeTenbcTByeT 0 TOM, '-lTO npVl60p Vlcnpa-

BeH VlrOTOB K pa60Te;



- Ha>KaTb KHonKy !113M (!I13MepeHlI1e). Ha BpeM~ 1I13MepeHII1~ II1H,D,II1Ka-

LJ,1I1~raCHeT, a 3aTeM BbICBeYII1BaeTC~ pe3ynbTaT 1I13MepeHII1~. Ha BpeM~

1I13MepeHII1~ B TeyeHlI1e 5 ceK. B03MO>KHO nO,D,CBeYII1BaHlI1e II1H,D,II1KaTOpOB,

KOTopoe OTpa>KaeTC~ Ha pe3ynbTaTe 1I13MepeHII1~.

Ecnll1 pe3ynbTaT 1I13MepeHII1~ TaKa KOpOTKOra 3aMb1KaHII1~ C OrpaHII1YII1-

BalOUJ,II1M pe3l11CTOpOM npeBblwaeT 535A, TO 0pll1eHTlI1pOBOYHO 3HayeHlI1e

TaKa K.3. onpe,D,en~eTC~ no ¢opMyne:

220
IK3=---- A,

220 -03
1fl3M '

r,D,e ImM - nOKa3aHlI1e npll16opa.

3anpeUJ,aeTc~ np0Il13BO,D,II1Tb 1I13MepeHlI1e 6e3 orpaH IIIYIIIBalOUJ,era pe3111-

CTopa, Kor,D,a pe3ynbTaT 1I13MepeHII1~ C OrpaHII1YII1BalOUJ,II1M pe3l11CTOpOM

npeBblwaeT 535A.

Ecnll1 pe3ynbTaT 1I13MepeHII1~ TOKa KopoTKora 3aMb1KaHII1~ C OrpaHII1YII1-

BalOUJ,II1M pe3l11CTOpOM He npeBblwaeT 535A, TO 1I13MepeHlI1e Heo6xo,D,II1MO

nOBTOpll1Tb 6e3 OrpaHII1YII1BalOUJ,ero pe3l11CTOpa, OTKnlOYII1B COe,D,II1HII1Tenb-

HblG1npOBO,D, <t>A3A aT 3a>KII1Ma et:JA3A R orpaH. III nO,D,KnIOYII1B era K 3a>KII1MY

et:JA3A.

Ecnll1npll11113MepeHII1I11TOKaKOpOTKor03aM~KaHII1~np0Il1CXO,D,II1TOTKnlO-

yeHlI1e CeTII1 (cpa6aTblsaeT 3aUJ,II1Ta) III He y,D,aeTCs:J3a¢II1KClI1pOBaTb pe3ynb-

TaT 1I13MepeHII1~, TO 1I13MepeHlI1e Heo6xo,D,II1MO nOBTop~Tb B cne,D,ylOUJ,eG1

nOCne,D,OBaTenbHOCTII1:

- co6nlO,D,a~ non~pHOCTb, YCTaHOBII1Tb B OTceK nll1TaHII1~ 6 sneMeHTOB

316 TlI1na "YpaH";

- BKnlOYII1Tb ceTb (aBToMaT 3aUJ,II1Tbl);

- BKnlOYII1Tb KHonKy nTH (nIl1TaHlI1e);

- BKnlOYII1Tb KHonKy nMT (naM~Tb), nepeBe,D,~ 1I13Mepll1Tenb B pe>KII1M

3anOMII1HaHII1~ pe3ynbTaTa 1I13MepeHII1~;

- np0ll13BeCTlI11113MepeHlI1e, Ha>KaB KHonKy !113M (!I13MepeHlI1e);

- nOBTopHO BKnlOYII1Tb ceTb (aBToMaT 3aUJ,II1Tbl), ecnll1 np0ll130WnO OT-

KnlOyeHlI1e 1I13Mepll1Ten~ aT CeTII1;

- KHonKy nTH (nIl1TaHlI1e) oT>kaTb III yepe3 10-15 ceK. Ha>KaTb. Ha OT-

CyeTHOM yCTpoG1cTBe ,D,On>KeH BbICBeYII1BaTbC~ pe3ynbTaT npe,D,bl,D,yUJ,era

1I13MepeHII1~;

- nocne OKOHYaHII1~ 1I13MepeHII1~, An~ npe,D,OTBpaUJ,eHII1~ pa3pSi,D,a 6aTa-

peG1, KHonKy nMT (naMmb) OT>KaTb.



13. KpaTKoe TeXHW-IeCKOe OmtCaHHe aBTOMaTHlJeCKHX

BblKntOlJaTeneH, npHMeHSleMblx AnSI 3a~HTbl npHcoeAHHeHHH

OAKB B Tn, KTn, MTn

13. 1. BbIKnIOl{aTen", cep"'''' A31 00.
13.1.1. COKpaw,eHHoe ycnoBHoe 0603HaLJeHVle A31 XX.

PaCWVlCppOBKa B nOp51,D,Ke HanVlcaHVl51:

A - aBTOMaTVlLJeCKVlIl1 BblKmOLJaTenb;

31 - HOMep pa3pa6oTKVl

XX - MO,D,Vlcj:JVlKaLJ,Vl51Vl BenVlLJVlHa BbIKmOLJaTen51:

10- nepBa51, 20 - BTopa51 ,30 - TpeTb51

40 - LJeTBepTa51; 60 - O,D,HOnOniOCHblll1.

npO,D,OnbHblll1 pa3pe3 BblKnlOLJaTen51 AE 3120 npVlBe,D,eH Ha pVlC. 2.

1 - OCHOBaHVle;

2 - KpblWKa;

3 - nO,fJ,BVI)/(Hble KOHTaKTbl;

4 - HenO,fJ,BI1)/(Hble KOHTaKTbl;

5- Me,fJ,Hble WVlHbl;

6 - Me,fJ,Hble OCHOBbl;

7 - KOHTaKTO,fJ,ep)/(aTeJ7V1;

8 - rVl6KVle COe,fJ,VlHeHI1>J;

9 - pacu,enI1TeJ7b MaKCI1MaJ7bHOrO TOKa;

10 - 1130J7V1pOBaHHa>J TpaBepca;

11 - ,fJ,yroracI1TeJ7bHble KaMepbl;

12, 13 - npOBO,fJ,HVlKVI;

14 - 6I1MeTaJ7J7WlecKa>J nJ7aCTVlHKa;

15 - peMKa;

16 - Cep,fJ,e'iHVlK;

17- >JKOpb;

18 - B03BpaTHa>J npY)/(VlHa;

19 - C06a'iKa;

20,22,23 - pbl'iarVl;

21 - pyKo>JTKa MeX8HVl3M8 ynp8BJ7eHVI>J;

24 - npY)/(I1Ha

Puc.2
48



13.1.2. BblKnlOLiaTenb COCTOIl1T 1113CneAYIOw,II1X OCHOBHblX Y3nOB:

- nnaCTII1KOBOrO KO)J(yxa;

- KOMMYTlI1pYIOw,elO YCTpO~CTBa;

- AYlOlaCvnenbHblX KaMep;

- paCLJ,enIl1Tene~ MaKCII1ManbHOrO TOKa;

- MeXaHlI13Ma ynpaBneHII1s:l;

- BblBOAOB Ans:l npIl1COeAIi1HeHII1s:l npOBOAOB;

- AIi1CTaHLJ,1i10HHOrO paCLJ,enIi1T8ns:l 1116nOK-KOHTaKTOB (BblKnlOLiaTenli1

Cepll1li1 A3120,A3130,A3140).
nnaCTMaCCOBbl~ KO)J(yX COCTOIl1T 1113OCHOBaHIi1s:l 1, Ha KOTOpOM CMOH-

Tlt1pOBaHbl Bce LiaCTIi1 BbIKnI04aTens:l, Ii1KpbIWKlt1 2, nplt1BII1H4eHHO~ K OCHO-

BaHlt1IO.

OCHOBaHlt1e lt1 KpblwKa lt1MeIOT npoAonbHble nepelOpOAKlt1 Me)J(AY no-

nlOCaMlt1 Ans:l npeAoTBpaw,eHlt1s:l nepe6poca Ayrlt1 Me)J(AY Hlt1MII1.

KOMMYTlt1pylOw,ee YCTPO~CTBO COCTOlt1T 1113nOABIi1)J(HbIX 3 lt1HenOABII1)J(-

HblX 4 KOHTaKTOB.

BblKnlO4aTenli1 ceplt1lt1 A 31 00 ( 3a II1CKnI04eHlt1eM BblKnlO4aTene~ cepll1lt1

A 3140) lt1MeIOT OAHy napy KOHTaKTOB Ha nonlOc.

BblKnlOLiaTenb ceplt11i1 A 3140 lt1MeeT Tplt1 napbl KOHTaKTOB Ha nonlOc: ABe

napbl OCHOBHblX Ii1OAHy napy AyroraClt1TenbHbIX.

HenOABlt1)J(Hble KOHTaKTbl yKpenneHbl Ha MeAHblX WIi1HaX 5, KOTopble

II1cnonb3YIOTCs:l B Ka4eCTBe BblBOAOB Ans:l nOACOeAlt1HeHII1s:l npoBoAoB.

nOABII1)J(Hble KOHTaKTbl yKpenneHbl Ha MeAHblX OCHOBax 6, KOTopble

Kpens:lTCs:l Ha KOHTaKTOAep)J(aTens:lX 7 Ii1CBS13aHbl rlt16Klt1MII1 COeAII1HeHlt1s:l-

Mlt1 8 C TOKoBeAyw,lt1Mlt1 4aCTs:lMII1 paCLJ,enlt1Tens:l MaKClt1ManbHOro TOKa 9,
II1MelOw,ero Ha APyroM KOHLJ,e BblBOA Ans:l nOACOeAII1HeHlt1s:l npoBoAoB.

KOHTaKTOAep)J(aTenlt1 7 Bcex nonlOCOB COeAlt1HeHbl Me)J(AY co6o~ lt130-

nlt1pOBaHHo~ TpaBepco~ 10, CBs:l3aHHO~ C MeXaHlt13MOM ynpaBneHlt1s:l. )J.ns:l

o6eCne4eHlt1s:l YCTO~4lt1B0tl1 pa60Tbi KOHTaKTbl BblKnlO4aTens:l BblnonHeHbl

lt13 MeTannOKepaMII1KIi1. OHlt1 lt1MeIOT BblCOKYIO lt13HOCOYCTO~4lt1BOCTb nplt1

BKnI04eHlt1lt1lt1 OTKnI04eHlt11i1 AonycTlt1MblX TOKOB lt1 npaKTlt14eCKII1 He Tpe6y-

IOTyxoAa.

B BblKnlO4aTens:lX cepll1lt1 A 3160, A 3120 lt1A 3130 nOABlt1)J(Hble lt1 He-

nOABlt1)J(Hble KOHTaKTbl COnplt1KaCaIOTCs:l no nnOCKOCTlt1, a B BblKnlO4aTe-

ns:lX A 3110 lt1A 3140 - no nlt1Hlt1lt1 C 3a30poM B BepxHe~ 4aCTlt1.

)J.yroraClt1TenbHble KaMepbl 11 pacnono)J(eHbl HaA KOHTaKTaMlt1 Ka)J(AO-

ro nonlOca. B AyroraClt1TenbHOIl1 KaMepe npolt1CXOAII1T APo6neHlI1e Ayrlt1

CTanbHblMlt1 nnaCTlt1HKaMlt1lt1 ee raWeHlt1e. )J.ns:l B03MO)J(HOCTlt1 peMoHTa Ka-

Mepbl BblnonHeHbl CbeMHbIMlt1.



Pacu,envnenlll MaKClIlManbHOrO TOKa paCnOnO>KeHbl B HlIl>KHeiil l.JaCTlIl

BblKnlO4aTen5'1 1115'1Bn5'1IOTC5'1O,lJ,HOBpeMeHHO npO,lJ,On>KeHlIleM TOKOBe,lJ,yUJ,eiil

4aCTlIl nOnlOCOB BbIKnI04aTen5'1.

Pacu,enlllTenlll MaKClIlManbHOrO TOKa BblKnlO4aTeneiil cepllllll A 3120,

A 3130 111A 3140 - CbeMHble 111pacnOnO>KeHbl B OT,lJ,enbHOM Kopnyce, a BbIK-

nlO4aTeneiil A 3160111 A 311 0 - HeCbeMHble 111Kpen5'1TC5'1 HenOCpe,lJ,CTBeHHo

B OCHOBaHlIllll KO>Kyxa BbIKnI04aTen5'1.

nplll K.3. 3neKTpOMarHlIlTHbliil 3neMeHT, a nplll neperpY3Ke TennoBoiil

3neMeHT cpa6aTblBalOT, B pe3ynbTaTe 4ero nOBOpa411lBaeTC5'1 (o6UJ,a5'1 ,lJ,n5'1

Bcex nonlOCOB BbIKnI04aTen5'1) peiilKa 15, KOTOpa5'1 oCBo6o>K,lJ,aeT co6a4KY

19, 4TO nplllBO,lJ,lIlT K cpa6aTbiBaHlIllO MexaH1Il3Ma cBo6o,lJ,HOrO pacU;enne-

HlIl5'1111OTKnlO4eHlIllO BbIKnI04aTen5'1.

B O,lJ,HOnOnIOCHOM BblKnlO4aTene A 3161 MexaH1Il3M cBo6o,lJ,HOrO pac-

u,enneHlIl5'1 HenOCpe,lJ,CTBeHHo CB5'13aH C 611lMeTann1ll4ecKoiil nnacTlIlHKoiil.

13.1.3. BblKnlO4aTenlll MorYT 111MeTb Cne,lJ,YIOUJ,lIle pacu,enlllTenlll:

- TennoBoiil (3aUJ,lIlTa OT neperpY3KlIl);

- 3neKTpOMarHlIlTHbliil (oTce4Ka);

- KOM6I11HlIlpOBaHHbliil, COCTo5'1UJ,lI1iilIl13 TennOBoro 1113neKTpOMarHII1THO-

ro 3neMeHTOB;

- ,lJ,n5'1 ,lJ,II1CTaHu,1I10HHOrO ynpaBneHII15'1.

13.1.4.TennoBoiil pacu,enlllTenb COCTOIl1T 1113npOBO,lJ,HII1KOB 1116l11MeTan-

nll14eCKoiil nnaCTII1Hbl, no KOTOpblM npOXO,lJ,II1T HarpeBalOUJ,lI1iilll1x TOK (y BbIK-

nlO4aTeneiil A 3140 TennoBoiil3neMeHT COCTOIl1T 11136111MeTannW-IeCKOiil nna-

CTII1HKII1 111HarpeBaTenbHoro 3neMeHTa, KOTOpbliil HarpeBaeTC5'1 OT npoxo-

,lJ,5'1UJ,erono HeMy TOKa 111nepe,lJ,aeT Tenno 6l11MeTannll14ecKoiil nnaCTII1HKe).

B o6oll1x cnY4a5'1X 6l11MeTannll14eCKlI1e nnaCTlIlHKII1, HarpeBa5'1Cb, 1I13r1l16a1OT-

C5'1111nOBOpa4l11BalOT oTKn104alOUJ,YIO peiilKY, 4TO npIl1BO,lJ,II1T K cpa6aTblBa-

HII1IO BbIKnlO'-IaTen5'1 C Bbl,lJ,ep>KKOiil BpeMeHII1, o6paTHo 3aBlI1ClI1MOiil OT TOKa.

3aUJ,II1THble xapaKTepll1CTII1KII1 cpa6aTblBaHII15'1 BblKnlO4aTeneiil npll1Be,lJ,eHbl B

npll1nO>KeHII15'1X 22-26.

Ha cpa6aTbiBaHlI1e TennOBblX pacu,enll1Teneiil6onbwoe Bnll15'1HlI1eOKa3bl-

BaeTTeMnepaTypa COe,lJ,II1HII1TenbHbIX npOBO,lJ,OB 111oKpY>KalOUJ,ero B03,lJ,yxa,

a TaK>Ke KOnll14eCTBO nonlOCOB BbIKnI04aTen5'1, no KOTOpblM npoTeKaeT TOK.

13.1.5. 3neKTpOMarHlI1THbliil pacu,enll1Tenb COCTOIl1T 1113Cep,lJ,e4HII1Ka,

5'1KOp5'1111B03BpaTHoiil npY>KII1Hbl.

npll1 npOTeKaH1I1111 TOKa K.3. 5'1KOpb MrHOBeHHO n pll1T5'1rill BaeTC5'1 K Cep,lJ,e4-

HII1KY 111y,lJ,ap5'1eT no Kyna4Ky OTKnlO4alOUJ,eiil peiilKII1, 4TO npIl1BO,lJ,II1T K OTKnlO-

4eHII1IOBCeXnonIOCOBB~KnI04aTen5'16e3B~,lJ,ep>KKII1BpeMeHII1.



13.1.6. Pacu.emnem.., BblnOnH>'IlOTC>'I C Hepe,ynVlpyeMblMVl yCTaBKaMVl

cpa6aTblBaHVl>'l.

13.1.7. 3neKTpOMa,HVlTHblilt pacu.enVlTenb npeAHa3HayeH An>'l OTKntO-

yeHVl>'l BblKnlOyaTen>'l 6e3 BbIAep>KKVl BpeMeHVl npVl npoTeKaHVlVl Yepe3 BbIK-

n10yaTenb TOKa K.3., VlMelOw,elO 3HayeHVle Bblwe 3HayeHVl>'l yCTaBKVl sneKT-

pOMa,HVlTHolO sneMeHTa, YKa3aHHoIO B Ta6nVlYKe BblKnlOyaTen>'l.

13.1.8.TennoBoilt pacu.enVlTenb cpa6aTbiBaeT C 06paTHO 3aBVlcVlMoilt OT

TOKa BblAep>KKoilt BpeMeHVl nOAAeiltcTBVleM TennOBblxsneMeHTOB, npeAHa3-

HayeH An >'IOTKnlOyeHVl>'l BblKnlOyaTen>'l npVl TOKax nepe,py3KVl VlTOKax K.3.

TennoBble pacu.enVlTenVl Vl TennOBble sneMeHTbl KOM6VlHVlpoBaHHbix

paCu.enVlTeneilt npVl TeMnepaType oKpY)J(alOw,elO B03Ayxa +25°e He cpa-

6aTbiBaeT npVl KpaTHocTVl TOKa 1,1 HOMVlHanbHOIO TOKa pacu.enVlTen>'l (IH.p.)

VlrapaHTVlpoBaHo cpa6aTbiBaeT 3a BpeM>'I He 60nee 1 yaca npVl KpaTHocTVl

1,45 HOMVlHanbHOIO TOKa pacu.enVlTen>'l (An>'l BbIKnlOyaTen>'l A 3160 KpaT-

HOCTb 1,35).

Ha w,VlTKe BblKnlOyaTen>'l YKa3blBaeTc>'I HOMVlHanbHa>'l yCTaBKa TOKa cpa-

6aTblBaHVl>'l ( IyCT.T.) TennOBblX sneMeHTOB pacu.en VlTen >'I, paBHa>'l 1,25IH.p.

BpeM>'I cpa6aTblBaHVl>'l BblKnlOyaTen>'l npVl Ha,py3Ke TennOBblX pacu.enVl-

Teneilt ( npVl TeMnepaTYpe OKPY>KalOw,eilt cpeAbl +25°C) ne>KVlT B npeAenax

3awTpVlxoBaHHoilt yaCTVl xapaKTepVlCTVlK, npVlBeAeHHblx B npVlnO>KeHVl>'lx.

npVl nOBblweHVlVl TeMnepaTypbl o Kpy>Ka 10w,e 10B03Ayxa Ha Ka>KAble 10°C

TOK cpa6aTblBaHVl>'l YMeHbWaeTC>'I Ha 6-8%; npVl nOHVl>KeHVlVl Ha Ka>KAble

10°C TOK cpa6aTblBaHVl>'l YBenVlYVlBaeTC>'I Ha 5-7%.

13.1.9. KOM6VlHVlpoBaHHblilt pacu.enVlTenb VlMeeT TennoBoilt Vl sneKTpo-

Ma,HVlTHble sneMeHTbl, npeAHa3HayeHHbie An>'l OTKnlOyeHVl>'l BblKnlOyaTe-

n>'l C 06paTH03aBVlcVlMoilt xapaKTepVlCTVlKOVJ OTTOKa C BblAep>KKoilt BpeMe-

HVl npVl nepe,py3Kax lt16e3 BbIAep>KKVl npVl TOKax K.3.

13.1.10. MexaHVl3M ynpaBneHVl>'l 06eCneYVlBaeT MOMeHTHoe 3aMblKa-

HVle Vl pa3MblKaHVle KOHTaKTOB. BKnlOyeHVle lt1HeaBTOMaTVlyeCKOe OTKnlO-

yeHVle npoVl3BOAVlTC>'I BpyYHylO nyTeM nOBopoTa pyKomKVl 21 MexaHVl3Ma

ynpaBneHVl>'l BBepx Vl BHVl3.

npOMe>KyTOYHOe nOnO>KeHVle pyKomKVl CBVlAeTenbcTByeT 06 aBTOMa-

TVlyeCKOM VlnVl AVlcTaHu.VlOHHOM OTKnlOyeHVlVl BblKnlOyaTen>'l.

An>'l BKnlOyeHVl>'l aBTOMaTVlyeCKVl OTKnlOyeHHOIO BblKnlOyaTen>'l He06xo-

AVlMO B3BeCTVl MexaHVl3M ynpaBneHVl>'l, An>'l STO,O nOBOpaYVlBalOT pyKO>'lT-

Ky B KpailtHee HVl>KHee (oTKnlOyeHHoe) nOnO>KeHVle, nplt1 STOM pblya,20 3a-

w,en KVlBaeTC>'I C06aYKoilt 19 pacu.enVlTen>'l.



nOcne 3TOIO pyKOSlTKy Heo6xo,lJ,iIlMO nOBepHyTb B BepXHee (BKnf04eH-

HOe) nOnO>KeHiIle, npY>KiIlHbl 24 npill 3TOM pacnm·1BafOTc~, a pbl4arill 22 ill

23 C 6onbwoi1 CKOpOCTbfO Bblnp~Mn~fOTc~, B pe3ynbTaTe 4ero npoillcxo-

,lJ,iIlTMOMeHTHoe BKnf04eHiIle KOHTaKTOB.

npill cpa6aTbiBaHiIlill paCLI,enillTenei1 BblKnf04aTen~ pei1Ka 15 nOBOpa4i1l-

BaeTC~,lJ,O pacLI,enneHiIl~ pbl4ara 20 co6a4Koi119, B pe3ynbTaTe 4ero pbl-

4ar oCBo6o>K,lJ,aeTC~, Bbl3blBaeT iIl3nOM pbl4aroB ill npOillCXO,lJ,iIlT aBTOMaTiIl-

4eCKoe OTKnf04eHiIle.

npill PY4HOM OTKnf04eHiIlill (noBopoTe PYKOSlTKiIl BHiIl3) npOillCXO,lJ,iIlT iIl3-

nOM pbl4alOB 22 ill 23 ill MOMeHTHoe OTKnf04eHiIle.

6nOK-KOHTaKTbl npe,lJ,Ha3Ha4eHbl ,lJ,n~ KOMMYTiIlpOBaHiIl~ L1,enei1 CiIlrHa-

nill3aLl,iIlill ill ynpaBneHiIl~.

6nOK-KOHTaKTbl ill ,lJ,iIlCTaHL1,iIlOHHblC1paCLI,enillTenb yCTaHoBneHbl BHyTpill

BbIKnf04aTen~.

13.1.11. ,lJ,iIlcTaHlJ,iIlOHHblC1 paClJ,enillTenb COCTOillT iIl3 KaTywKiIl coneHO-

iIl,lJ,HOrOTillna ill WTOKa. npill nO,lJ,a4e Hanp~>KeHiIl~ Ha KaTywKy WTOK y,lJ,ap~-

eT no Kyna4Ky oTKnf04afOw,eC1 pei1KiIl, nOBOpa4i1lBaeT ee ill OTKnf04aeT BbIK-

nf04aTenb.

13.1.12. MOW,HOCTb, nOTpe6n~eMa~ KaTywKoC1 ,lJ,iIlCTaHlJ,iIlOHHOro pac-

lJ,enillTen~, He 60nee 400 SA. SpeM~ HaXO>K,lJ,eHiIl~ KaTywKiIl no,lJ, Hanp~>Ke-

HiIleM He ,lJ,On>KHOnpeBblwaTb 0,04 ceK. ,lJ,n~o6ecne4eHvi~ 3Toro BpeMeHiIl

KaTywKa ,lJ,On>KHaBKnf04aTbC~ 4epe3 6noK-KoHTaKTHblC1 BblKnf04aTenb.

13.2. ABTOMaTU"IeCKUe BblKfllO"IaTeflU cepuu AE 20.

COKpaw,eHHoe ycnoBHoe o603Ha4eHiIle AE 20 XX XX.
PacwiIlCppoBKa B nOp~,lJ,Ke HanillcaHiIl~:

AE - BblKnf04aTenb aBToMaTiIl4ecKiIlC1;

20 - HOMep pa3pa6oTKiIl;

X - ycnoBHoe o603Ha4eHiIle HOMiIlHanbHoro TOKa:

2 - 16A; 4 - 63A; 5 - 1OOA; 6 -160A.

X - 4i1lCnO nonfOCOB B KOM6i1lHaLl,iIlill C MaKCiIlManbHblMiIl paClJ,enillTen~-

Mill TOKa:

3 - TpexnonfOcHble C 3neKTpOMarHiIlTHbIMiIl.paclJ,enillTen~MiIl;

4 iIlnill6 - COOTBeTCTBeHHO O,lJ,HO- iIlnill TpexnonfOcHble C 3neKTpOMar-

HiIlTHblMiIl 1-1 TennOBblMiIl paCLI,enillTen~MiIl.

npO,lJ,OnbHblC1 pa3pe3 BbIKnf04aTeJ1~ AE 2060 6e3 TeMnepaTypHoC1 KOM-

neHCaLl,iIlill npillBe,lJ,eH Ha pillc.3.



1 - MeXaH/I13M CB060,lJ,HO,O

paCLjenneH/I1R;

2 - OCHOBaH/I1e;

3 - pbl'la,;

4 - pei/!Ka;

5~nnaCTMaCCOBaR OCb;

6 - OCb;

7 - pbl'ia,;

8 - nO,lJ,B/I1)/(HbIMKOHTaKT;

9 - HenO,lJ,B/I1)/(HbIM KOHTaKT;

10 - pY'iKa;

11 - KpblwKa BbIKnlO'iaTenR;

12 - BblcTyn;

13 - OCb;

14 ~ npY)/(/I1Ha;

15 - pe,yn/l1pOBO'iHbli/! B/I1HT.

P1I1C. 3. npO,lJ,OflbHblM p8spes BbIKflIO'I8TenR AE2060
6es TeMnepaTYPHOM KOMneHCaL./1I1111

13.2.1. BblKnlOLJaTenll1 MoryT 111MeTb cneAYIOUJ,lI1e pacu,enll1Tenll1:

- SneKTpOMarHlI1THbliil;

- KOM6111HlI1pOBaHHbliil;

- MlI1HlI1ManbHOro HanpS'l)KeHlI1~;

- He3aBlI1ClI1Mbliil pacu,enll1Tenb.

13.2.2. 3aUJ,lI1THa~ xapaKTepll1CTlI1Ka KOM6111HlI1pOBaHHoro pacu,enll1Ten~

- OrpaHlI1LJeHHO 3aBlI1ClI1Ma~ (npll1no)/(eHlI1e27).

13.2.3. TennOBble sneMeHTbl KOM6V1HlI1pOBaHHoro paCLJ,enll1Ten~ MOryr

111MeTb TeMnepaTYPHylO KOMneHcau,lI1lO, T.e.B 3aBlI1ClI1MOCTlI1 OT TeMnepaTYpbl

oKpy)/(alOUJ,ero B03Ayxa, aBTOMaTlI1LJeCKlI1 1I13MeH~eTC~ 3aUJ,lI1THa~ xapaKTe-



pVlCTVlKaBblKJlIOLJaTen>1VIperynVlpoBaHVle HOMVlHanbHOIOTOKaTennOBOIO pac-

u,enVlTen>1,B ycnoBHoM 0603HaLJeHVIVIVlXHanVlLJVie0603HaLJaeTC>16yKBaMVI:

P- perynVlpoBaHVle HOMVlHanbHOIO TOKa TennOBoro pacu,enVlTen51 VIHa-

nVlLJVleTeMnepaTypHoVi KOMneHcau,VlVI;

H - perynVlpoBaHVle HOMVlHanbHoro TOKa TennoBoro pacu,enVlTen>1 6e3

TeMnepaTypHoVi KOMneHcau,VlVI;

B - 6e3 perynVlpoBaHVI>1 HOMVlHanbHoro TOKa TennOBoro pacu,enVlTen>1

VI TeMnepaTypHoVi KOMneHcau,VIVI ,lJ,n>1 pacnpe,lJ,enViTenbHblX nyHKToB (c

YMeHbweHHblMVI ra6apVlTHblMVI pa3MepaMVI);

Q - 6e3 perynVlpoBaHVI>1 HOMVlHanbHoro TOKa TennoBoro paCu,en~Ten>1

VITeMnepaTYPHOVi KOMneHcau,VlVI,

TennOBble paCu,enViTenVl6e3 TeMnepaTYpHOVi KOMneHcau,VIVIKanVl6pYIOT-

C>1npVl TeMnepmype +40oC, c TeMnepmypHoVi KOMneHcau,VleVi - npVl +20oC.

TennOBble pacu,enViTenVi npVl Harpy3Ke Bcex nonlOcOB cpa6mbiBalOT npVl

TOKe:

- 1,05IH.pacu" B TeLJeHVle 2 LJaCOB;

- 1,251H .pacu,. BTeLJeHVle He 60nee 20MVlH, npVl Han VlLJVIVITeMnepaTyp-

HOViKOMneHcau,VIVI VIHe 60nee 30 MVlH. npVl OTCyTCTBVIVITeMnepaTypHoVi
KOMn8Hcau,VIVI;

- 71 H.pacu,. B TeLJeHVle 3-15 ceK. npVl HanVlLJVIVIT8MnepaTypHoVi KOM-

neHcau,VIVI VI1-15 ceK. npVl ee OTCYTCTBVlVI.

O,lJ,HOnOnlOcHble BblKnlOLJaTenVi Ha HOMVlHanbHblVi TOK 63A cpa6aTblBa-

lOT npVl TOKe 1,35 IH,pacu" B TeLJeHVle MeHee 1 LJaca.

PerynVlpoBKa TOKa cpa6aTblBaHVI>1 TennOBblX pacu,enViTeneVi -

(0,9-1,15) IH.pacu,., a,lJ,n51TennOBblX pacu,enViTeneVi, HOMVlHanbHblVi TOK KO-

TOpblX paBeH HOMVlHanbHoMY TOKy BblKnlOLJaTen>1- (0,9-10) IH.pacu" Co6-

CTBeHHoe BpeM>1 OTKnIOLJeHVI>1BblKnlOLJaTen>1COCTaBn>1eT0,01-0,04 ceK.

13.3.ABTOMaTU'IeCKUe BblKfllO'IaTeflU cepuu A 3700.

COKpaw,eHHoe ycnoBHoe 0603HaLJeHVle A 37 XXX.

-PacwVICppoBKa B nOp51,lJ,KeHanVlCaHVl51:

A - aBTOMaTVlLJeCKVlViBblKnlOLJaTenb;

37 - HOMep pa3pa6oTKVI;

X- MO,lJ,VlepVlKau,VI>1VIBenVlLJVlHaBbIKnIOLJaTen>1:

1 - nepBa>1, 2 - BTOpa51, 3 - TpeTb>1, 4 - LJeTBepTa51, 9 - MO,lJ,VlepVlU,VlpO-

BaHHbie 3 VI4 BenVlLJVlHbl;

X - VlcnonHeHVle no BVI,lJ,y3aw,VlTbl VILJVlcny nonlOCOB.



1 lI1nll1 2 - C 3neKTpOMa,HlI1THblMlI1 pacu,enll1TemIMlI1;

3 lI1nll1 4 - C 3neKTpOMa,HlI1THblMlI1 111nonynpOBO,lJ,HlI1KOBblMlI1 pacu,enll1Te-

m'lMlI1 (,lJ,n5'lCeneKTlI1BHblX BblKmOLJaTeneVi - TonbKO C nonynpOBO,lJ,HlI1KOBbIMlI1);

5 lI1nll1 6 - C 3neKTpOMa,HlI1THblMlI1l11 TennOBblMlI1 pacu,enll1Ten5'lMlI1;

7111nll1 8- 6e3 MaKClI1ManbHblX pacu,enll1TeneVi;

(HeLJeTHble U,lI1epPbl - ,lJ,ByxnomocHble, LJeTHbie - TpexnomocHble).

x- ,lJ,OnOnHlI1TenbHa5'l xapaKTepll1CTlI1Ka TlI1nOll1CnOnHeHlI15'l;

6- TOKOO,paHlI1LJlI1BalOUJ,lI1e lI1nll1 BblnonHeHHble Ha V1X6a3e;

C - CeneKTlI1BHble lI1nll1 BblnOnHeHHble Ha lI1X6a3e;

cD - HeToKoperynV1pylOUJ,lI1e HeceneKTV1BHble B epeHonnacToBoM Kopnyce;

H - HeCeneKTlI1BHble HeToKOO,paHlI1LJV1BalOUJ,V1e Mo,o,epH1I13111pOBaHHble.

,l],ByxnonlOcHble BblKnlOLJaTenll1 nepeMeHHolO TOKa 111MelOT TaKV1e >Ke xa-

paKTepll1CTlI1KlI1, KaK TpexnonlOCHble.

13.3.1.BbIKnIOLJaTenll1 C nonynpOBO,lJ,HlI1KOBbiM pacu,enll1TeneM (3aUJ,lI1T-

Hble xapaKTepll1CTlI1KlI1 npll1Be,lJ,eHbl Ha pll1c.4).
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PUC. 4. 3aLljl1THbie xa-

paKTepl1CTI1KI1 aBTOMaTI1-

'1eCKI1X BblKJlIC '1aTeJlei1

A3700 nepeMeHHoro TaKa C

nOJlynpOBO,D,HI1KOBbIMpac-

u.em1TeJleM

CeJ1eKTI1BHble BbIKJ1IO'IaTeJ111

A3794C npl1 TOKe 6oJ1ee 20KA

(/l,ei1cTBYlOllwe 3Ha'leHl1e) OT-

KJ1IO'IaIOTCR 6e3 Bbl,D,ep)/(KI1 Bpe-

MeHI1.



HOM~HanbH~~TOK3T~xpacwen~Tene~COOTBeTcTByeTHa~6onbweM~

OTKan~6pOBaHHOMY no WKane 3Ha4eH~fO, 3Ha4eH~fO HOM~HanbHoro pa-

604ero TOKa (I H.pa6.). XapaKTep~CT~Ka 3aw,~Tbl orpaH~4eHHO 3aB~C~-

Ma5'l, a ,o,n5'l BblKnf04aTene~ A 3790C - TpexcTyneH4aTa5'l. nonynpoBo,o,H~-

KOBoe pene (pacwen~Tenb cep~~ pn) ,o,onycKaeT nnaBHyfO peryn~poBKY

HOM~HanbHoro pa604ero TOKa pacwen~Ten5'l (To4KaA Ha 3aw,~THo~ xapaK-

Tep~cT~Ke cooTBeTcTByeTToKy cpa6aTbIBaH~5'l neperpY3K~ np~ np~HmoM

3Ha4eH~~ H.pa6.); TOKa cpa6aTbIBaH~5'l OTce4K~ c.o. (T04K~ 6,B,I,,lJ,,E);

BpeMeH~ cpa6aTbIBaH~5'l 3aw,~Tbl OT neperpY3K~ c.n. np~ TOKe 6IH.pa6.

(T04K~ >K,I!1,K)-BpeMeH~ cpa6aTbIBaH~5'l OTce4K~ tc.O. (T04K~ n,M,H) ,o,n5'l

ceneKT~BHbiX BbIKnfOLjaTene~. nYHKT~pHbIM~ n~H~5'lM~ 0603Ha4eHaxapaK-

Tep~CT~Ka HeceneKT~BHbiX BblKnf04aTene~ B 30He TOKOB K.3 .. BblKnf04a-

Ten~ MoryT nOCTaBn5'lTbC5'l6e3 3aw,~Tbl B 30He neperpY3K~.

I!1CT04H~KOM onepaT~BHoro TOKa nonynpOBo,o,H~KOBOro pacwen~Ten5'l,

06ecne4~BafOw,~M OTKnf04eH~e BblKnf04aTen5'l np~ K.3. 5'lBn5'lfOTC5'lBCTpO-

eHHble TpaHcepopMaTopbl TOKa. Henb35'l3KcnnYaT~pOBaTb ~n~ Hana)K~BaTb

BblKnl04aTenb C nonynpOBo,o,H~KOBbIM pacwen~TeneM np~ napannenbHOM
coe,o,~HeH~~ nonfOCOB, np~ nocne,o,OBaTenbHOM coe,o,~HeH~~ ,o,BYX~n~
Tpex nonfOCOB TpexnonfOcHoro BbIKnf04aTen5'l, a TaK)Ke co CH5'lTbIM6nOKOM

ynpaBneH~5'l pacwen~Ten5'l ~ He3aKop04eHHO~ B~nKO~ coe,o,~H~Ten5'l Bbl-

BO,o,oB~3Mep~TenbH~x3neMeHToB.

13.3.2. BblKnf04aTen~ C 3neKTpoMarH~THbIM~ ~ TennOBblM~ pacwen~-

Ten5'lM~. XapaKTep~cT~Ka 3aw,~Tbl - orpaH~4eHHo 3aB~C~Ma5'l. 3T~ pac-

wen~Ten~ ~MefOT Heperyn~pyeMble YCTaBK~ cpa6aTbIBaH~5'l. TennoBble

pacwen~Ten~ oTKan~6poBaHbl np~ TeMnepaType oKpy)KafOw,ero B03,o,yxa

+40oC ~ o,o,HoBpeMeHHoM npoTeKaH~~ TOKa no BceM TpeM nonfOcaM. OH~

He Bbl3blBafOT cpa6aTbIBaH~5'l np~ HOM~HanbHOM TOKe pacwen~Ten5'l; MO-

ryT Bbl3BaTb cpa6aTblBaH~e np~ TOKe 1,05 I H.pacw. He MeHee 4eM 3a 2

4aca np~ Ha4ane OTC4eTa OT xono,o,Horo COCT05'lH~5'lBbIKnf04aTen5'l; Bbl3bl-

BafOT cpa6aTblBaH~e np~ TOKe 1,25 IH.pacw. MeHee4eM 3a 2 4aca np~ OT-

C4eTe OT HarpeToro COCT05'lH~5'l.Pa36poc no TOKy cpa6aTbIBaH~5'l 3neKT-

pOMarH~THbIX pacwen~Tene~ COCTaBn5'leT,o,n5'l HOBblxBblKnf04aTene~ + 15%

,o,n5'l 6bIBW~X B 3KcnnyaTaw~~ - +30%.

Co6cTBeHHoe BpeM5'l OTKnf04eH~5'l BblKnf04aTen5'l 3neKTpoMarH~THb1M

pacwen~TeneM 3aB~C~T OT 3Ha4eH~5'l TOKa K.3. ~ Ben~4~Hbl BbIKnf04aTen5'l,

np~ TOKax, 6n~3K~x K npe,o,enbHbIM, OHO MeHee 10 MiceK. nonHoe BpeM5'l

OTKnfOLleH~5'l TOKoorpaH~4~BafOw,~x BblKnf04aTen5'l np~ OTKnf04eH~~

npe,o,enbHblx TOKOBCOCTaBn5'leT OKono 10 MiceK. ,lJ,n5'lHeTOKOO(paH~4V1Ba-

fOw,~X BblKnf04aTene~ npV13Ha4eHV1~ TOKa, 6n~3KOM KToKycpa6aTbIBaH~5'l



OTCeLJKIII, nOJlHOe BpeM~ OTKJlIOLJeHlIIs:I He npeBblwaeT 40 MiceK, nplll yBe-

JlIIILJeHIIIIII TOKa OHO YMeHbwaeTCs:I.

13.4. ABrOMarMlieCKMe BblKJ1lOlIarenM cepMM SA.

COKpaUJ,eHHoe 0603HaLJeHllle BA XX-XX. PaCWI/I(j)poBKa B nops:lgKe Ha-

nlllCaHlIIs:I:

BA - BblKJlIOLJaTeJlb aBTOMaTIII'-IeCKIllI!i;

XX - HOMep yHlllcj)l/lu,lIIpoBaHHol!i cepl/ll/l;

51 - HeToKOOrpaHI/I'-II/IBalOUJ,l/Ie C 3JleKTpOMarHI/ITHbiMI/I III TenJlOBblMIII

pacu,enl/lTeJls:lMI/II/IJlI/I TOJlbKO C 3JleKTpOMarHI/ITHbiMI/I pacu,enI/lTeJls:lMIII;

52- TOKoOrpaHIII'-IIIIBalOUJ,l/Ie C 3JleKTpOMarHIIITHbiMI/I 1/1TenJlOBblMIII pac-

u,enl/lTeJls:lMIIIIIIJlIII TOJlbKO C 3JleKTpOMarHI/ITHbiMI/I pacu,enI/lTeJls:lMI/I;

53- TOKOOrpaHI/I'-II/IBalOUJ,l/Ie HeCeJleKTI/IBHble c nOJlynpoBogHIIIKOBblMIII

1/13JleKTpOMarHIIITHblM1/1 pacu,enI/lTeJls:lMI/I;

54- TOKOOrpaHI/ILJI/IBalOUJ,lIIe BblcoKol!iKoMMyTau,l/IoHHol!i cnoco6HoCTIII

C nOJlynpoBogHI/IKoBblMI/I 1/13JleKTpOMarHIIITHbiMI/I pacu,enI/lTeJls:lMI/I;

551/1 75 - CeJleKTI/IBHble c nOJlynpoBogHI/IKoBblMI/I pacu,enI/lTeJls:lMI/I;

56 - 6e3 MaKCIIIMaJlbHblX pacu,enI/lTeJlel!i.

XX - YCJlOBHOeo603Ha'-leHl/le HOMI/IHaJlbHoro TOKa:

25-50A;29~63A;30-80A;31-100A;32-125A;330-160A;35-250A;37-

400A; 39-630A; 41-1000A; 43-1600A;45-250A; 47-4000A.

3aUJ,I/ITHble xapaKTepl/ICTIIIKIII BbIKJlIO'-IaTeJlel!i nepeMeHHoro TOKa cepl/ll!i

BA53, BA54; BA55; BA75 c nOJlynpoBogHI/IKoBblM pacu,enl/lTeJleM npl/IBe-

geHbl Ha Pl/lc. 5.

B 0603Ha'-leH IIIIII BbIKJlIO'-IaTeJlel!i c HOMI/IHaJlbHblM TOKOM go 160A BMec-

TO pa3geJlI/ITeJlb1-JOrO 3HaKa "-" MO)l(eT YKa3blBaTbcs:l 6yKBa ''I'', LJTO03Ha-

LJaeT, LJTOBbIKJlIO'-IaTeJlb npegHa3Ha'-leH cneu,lIIaJlbHO gJls:l 3aUJ,I/ITbl 3JleKT-

pogBl/lraTeJlel!i .

13.4.1. BblKJlIOLJaTeJlIII c nOJlynpoBogHIIIKoBblM pacu,enl/lTeJleM cepl/Il/I 5np.

XapaKTepl/ICTIIIKa 3aUJ,I/ITbl - OrpaHI/I'-IeHHO 3aBIIICI/IMas:l, a gJls:l CeJleKTI/IB-

HblX BbIKJlIO'-IaTeJlel!i - TpexcTyneHLJaTas:l. 3aUJ,I/ITHas:l xapaKTepl/ICTI/IKa BbIK-

JlIOLJaTeJlel!i nepeMeHHoro TOKa nplIIBegeHa Ha Pl/lc. 5.

nOJlynpoBogHI/IKoBbl1!i pacu,enl/lTeJlb (peJle 5np) gonycKaeT CTyneH'-Ia-

TylO perYJll/lpoBKY HOMI/IHaJlbHOrO TOKa pacu,enI/lTeJls:lIH.pacu,.(ToK cpa6a-

TblBaHl/Is:l3aUJ,IIITbl OT neperpY3KI/I cooTBeTcTByeTToKy 1 ,25IH.pacu,.); TOKa

cpa6aTbiBaHI/Is:I OTCe'-lKIII tC.O.(TO'-lKI/I A,5,B,r,A); BpeMeHI/I Cpa6aTbiBaHI/Is:I

3aUJ,I/ITbl OT neperpY3KI/I tC.n. npl/l TOKe 6IH.pacu,. (TOLJKIII E,>K,Vl); BpeMeHIII



cpa6aTbiBaHlIlSi OTCeLJKlIl tC.O. (TOLJKlIl K,n,M) AnSi ceneKTlIlBHblX BbIKntOLJa-

Tenei1. 3HaLJeHlIle TOKa MrHOBeHHOIO cpa6aTblBaHV1Si IC.MrH. 3aBV1CV1T OT

HOMV1HanbHoro TOKa BbIKnIOLJaTenSi.
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Pille. 5. 3aw,/ilTHble xa-

paKTep/ilCT/ilK/il BblKnlO4a-

TeneiJr nepeMeHHo,o TOKa

cepV1iJrBA53, BA54, BA55,
BA75 C nonynpOBO,l1,H/IIKO-

BblM pacu,en/ilTeneM

Hafll1''iVle peryflVlpoBKVI B

TO'IKaX I, ,D" K, fl, M 3aBVlCVlT

OTTVlna VI HOMVlHaflbHO,O TOKa

BblKfllO'IaTefl>l

13.4.2. l!lCTOLJHlIlKOM onepaTV1BHolO TOKa nonynpoBoAHlIlKOBOIO pene

(5, n,P), 06eCneLJV1BalOw,V1M OTKnIOLJeHV1e BblKnlOLJaTenSi nplll K.3. I SiBnSiIOT-

CSi BCTpoeHHbie TpaHccj:JopMaTOpbl TOKa.

Pene 5np MO)J(eT BblnOnHSiTbCSi no 3aKa3Y 6e3 3aw,lIlTbl OT neperpY3KV1,

a TaK)J(e C 3aw,V1Toi1 OT oAHocj:Ja3Hblx K.3., cpa6aTbIBalOw,ei1 nplll TOKe 0.0.-

Hocj:Ja3Horo K.3. He MeHee O,5IH.paCLI,. V1He 60nee IH.paCLI,. (TOK cpa6aTbl-

BaHV1Si He perynV1pyeTCSi), C yCTaHoBneHHoi1 BbIAep)J(Koi1 BpeMeHV1. - AnSi

ceneKTV1BHbiX V16e3 BbIAep)J(KV1 BpeMeHV1 - AnSi HeceneKTlIlBHblX BblKnlOLJa-

Tenei1. XapaKTepV1CTV1Ka 3aw,V1Tbl OTOAHocj:Ja3Hblx K.3. OrpaHlIlLJeHHO 3aBV1-

CV1TOTTOKa (plllc.6).
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P/ltc.6. XapaKTepV1cTV1Ka SallJ,V1Tbl OT O,lJ,HocjJaSHbIX K.s. BblKnlOyarenei1

C nonynpOBO,lJ,HV1KOBbIMV1 pacu,enV1renRMV1 ,lJ,nR ceneKTV1BHblX BA55 V1BA75
c yCTaBKaMV1 cpa68Tb1B8HV1R OTCeYKV1 0,3 ceK (KpV1B8R 1), 0,2 ceK (KpV1B8R 2),

0,1 ceK(KpV1BaR 3)./IT HeceneKTV1BHblX BA 53, BA54 (KpV1B8R 4)

13.4.3. BblKnf04aTem-1 C 3neKTpOMa,HlI1THblMlI1 1I1TennOBblMlI1 pacu,enll1-

Ten~MlI1.

XapaKTepll1CTlI1Ka 3aw,lI1Tbl - O,paH1I14eHHO 3aBlI1ClI1Ma>l ,lJ,n>lBblKnf04aTe-

neiii C KOM6111HlI1pOBaHHblMlI1 pacu,enll1Ten>lMlI1 1I1He3aBlI1ClI1Ma>l - ,lJ,n~BbIK-

nf04aTeneiii C 3neKTpOMa,HlI1THblMlI1 pacu,enll1Ten>lMlI1.

Pa36poc TOKa cpa6aTblBaHlI1>l OTCe4KlI1,l],n>l HOBblX BblKnf04aTeneiii +20%,

,l],n>l BblKnf04aTeneiii, HaxO,lJ,>lw,lI1XC~ B 3KcnnyaTau,1I1111 +30%.

TennoBble pacu,enll1Tenll1 OTKan1l16pOBaHbi npll1 TeMneparype +40oC. Ten-

nOBble pacu,enll1Tenll1 BblKnf04aTeneiii C HOMlI1HanbHblM TOKOM ,lJ,O63A He

cpa6aTbiBalOT B Te4eHlI1e MeHee 1 4aca 1I13 Ha,peTo,o COCTO>lHlI1>l npll1

TOKe1 ,35 IH.pacu,. 1I1cpa6aTbiBafOT B Te4eHlI1e MeHee 2 4ac. 1I13Ha,peTolO

COCTO>lHlI1>l npll1 TOKe 1,25IH.pacu,.

npll1 Ha,py3Ke Ha Bcex nonfOcax TOK cpa6aTblBaHlI1>l TennOBblX pacu,e-

nll1Teneiii YBen1l14111BaeTC>l Ha 10% npll1 ,lJ,ByxnonfOcHoiii Ha,py3Ke 1I1Ha 20%

npll1 O,lJ,HOnOnfOcHoiii Ha,pY3Ke.BblKnf04aTenll1 C HOMlI1HanbHblM TOKOM ,lJ,O

1OOA BKnf04111TenbHO lI1MefOT pe,ynll1poBKy HOMlI1HanbHOIO TOKa TennOBblX

pacu,enll1Teneiii B npe,lJ,enax (0,8-1 ,0) IH.pacu,.
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TOKOO'paHV14V1BalOll.V·1eBblKnlO4aTenV1 CepV1V1BA52 (KpOMe BA 52-37 V1

BA 52-39) COCTom V136a30BolO HeTOKoo,paHV14V1BalOw,elO BblKnlO4aTen~

cepV1V1BA51 V1cneu,V1anbHOIO npV1cTpaV1BaeMolO TOKoo,paHV14V1BalOw,elO

6noKa. nocnegHlii(;1 COCTOV1TV13KOHTaKTHO~ CV1CTeMbl, pa3MbIKalOw,e~c~

npV1OTKnI04eHV1lil npegenbHblX TOKOB,gYlOlacliiTenbHblx KaMep V1MexaHV13-

Ma epV1Kcau,V1V1KOHTaKTOBB OTKnlO4eHHOM nOnO>KeHV1V1.,lJ,n~ nocnegYIOw,e-

10 3aMbIKaHV151STV1XKOHTaKTOB Heo6xogliiMo Ha>KaTb pacnOnO>KeHHble Ha

6noKe KHonKV1.

13.5. ABroManfLfecKlllift BblKnIOLfarenb ceplIIlII An 50.

13.5.1. BblKnlO4aTenb COCTOV1TV13cnegyw,V1X OCHOBHblX Y3noB : Mexa-

HV13MaynpaBneHV1~, KOHTaKTHo(;1CV1CTeMbl,gYlOlacliiTenbHolO yCTpo(;1cTBa,

MaKClilManbHblX pacu,enV1Tene(;1 TOKa V1gononHV1TenbHblX pacu,enlllTene(;1. OH

MO>KeTV1MeTbKOHTaKTbl BcnOMoraTenbHO~ u,enV1,51Bn51IOw,V1MV1C51caMOCTO-

51TenbHblM Y3noM, CB~3aHHbIM C TpaBepco(;1,naBHblx KOHTaKTOB.

13.5.2. OCHoBHble pacu,enV1TenV1 MaKCV1ManbHOIO TOKa:

- KOM6V1HV1poBaHHbl(;1(MT);

- SneKTpOMa,HV1THbl(;1 (M);

- TennoBo(;1 (T).

13.5.3. ,lJ,ononHV1TenbHble pacu,enV1TenV1 (MaKcV1ManbHbl(;1 pacu,enV1Tenb

TOKa B HyneBoM npoBoge - 0, MV1HV1ManbHbl(;1pacu,enV1Tenb Hanp51>KeHV151-

H, He3aBV1cV1Mbl(;1pacu,enV1Tenb -,lJ,) YCTaHaBnV1BaIOTc51B 6nV1>Ka(;1weMno-

nlOce KMexaHV13MyynpaBneHV1~ BblKnlO4aTen51 B3aMeH SneKTpOMa,HV1THO-

10 MaKCV1ManbHOIO pacu,enV1Ten51 TOKa ( M,T,O,H,,lJ, - o603Ha4eHV1e pac-

u,enV1Tene(;1B 0603Ha4eHV1V1 TV1n0V1cnonHeHV151BbIKnI04aTen51).

B 3aBV1CV1MOCTV1OT HOMV1HanbHOIO TOKa ,naBHblX u,ene(;1 BbIKnI04aTen~,

OHV1pa3gen51IOTc51 Ha TV1nbl: 1,2,3:

1 - 1,6;2,5;4A;

2- 6,3; 10, 15A;

3- 25,40,50,63A.

13.5.4. BblKnlO4aTenV1 CTennOBblMV1 MaKCV1ManbHbIMV1pacu,enV1Ten51MV1

TOKa npV1 TeMnepaType oKpy>KalOw,elO B03gyxa 20+5°C B xonogHoM co-

CT051HV1V1npV1npOXO>KgeHV1V1nepeMeHHolO TOKa 4acToTo(;150rU,.4epe3 pac-

u,enV1TenV1nocnegoBaTenbHOIO coegV1HeHV1s:lnonlOCOB:

a) He OTKnI04aIOTC51B Te4eHV1e OgHOIO 4aca npV1TOKe 1,05 IH;

6) OTKnI04aIOTC51npV1TOKax :

1,35 IH - 3a BpeM51 He 60nee 30 MV1H;



61H - 3a BpeM5'l OT 1,5 fJ,O 15 ceK.

BblKnlO4aTenlt1 fJ,OnycKalOT nOBTopHoe BKn104eHlt1e nocne lt1XOTKnI04e-

Hlt15'lTennOBblMlt1 paCL\enlt1Ten5'lMlt1 He MeHee 4eM 4epe3 2 Mlt1H.

13.5.5. YCTpOL;1CTBO perynlt1pOBaHlt15'l TennOBblX MaKClt1ManbHbIX pacL\e-

nlt1TeneL;1 TOKa o6eCne4lt1BaeT lt13MeHeHlt1e TOKa OT HOMlt1HanbHoro 3Ha4e-

Hlt15'lfJ,O 0,6 HOMlt1HanbHoro nOBopoTOM pbl4ara C fJ,OnycTlt1MbIM OTKnOHeHlt1-

eM no TOKy +25% fJ,n5'l nlO6oro nOnO)l(eHlt15'l.

3aw,lt1THble xapaKTeplt1CTlt1Klt1 lt1 lt13MeHeHlt1e cpa6aTbIBaHlt15'l TennOBblX

paCL\enlt1TeneL;1 B 3aBlt1Clt1MOCTlt1 oTTeMnepaTypbl oKpy)l(alOw,eL;1 CpefJ,bl nplt1-

BefJ,eHbl B nplt1nO)l(eHlt15'lX 28-31.

KaK npaBlt1nO, TennoBOL;1 paCL\enlt1Tenb He MO)l(eT 6blTb lt1CnOnb30BaH fJ,n5'l

3aw,lt1Tbl OT TOKOB K.3. BBlt1fJ,y 6onbworo BpeMeHlt1 cpa6aTbIBaHlt15'l lt160nb-

Wlt1X pa36poCOB BpeMeHlt1.

TennoBOL;1 paCL\enlt1Tenb 06bl4HO lt1CnOnb3yeTC5'l fJ,n5'l 3aw,lt1Tbl OT nepe-

rpy30K lt1nlt1 fJ,nlt1TenbHoro npOXO)l(fJ,eHlt15'l pa604ero TOKa B 3aw,lt1w,aeMOM

3neMeHTe, ecnlt1 nOCnefJ,Hlt1L;1 He paCC4lt1TaH Ha 3TOT pe)l(lt1M.

13.5.6. M rHoBeHHblL;1 paCL\enlt1Tenb MaKClt1ManbHoro TOKa lt1MeeT fJ,Ba

lt1CnonHeHlt15'l:

a) C KpaTHOCTblO 3,5 K HOMlt1HanbHoMY TOKy TennoBoro pacL\enlt1Ten5'l

(pa36poc 3-4);

6) C KpaTHocTblO 11 K HOMlt1HanbHoMY TOKy TennoBoro pacL\enlt1Ten5'l

(pa36poc8-14).

BpeM5'l cpa6aTbIBaHlt15'l 3TOro paCL\enlt1Ten5'l 0,017 -0,02 ceK.

BblKnlO4aTenlt1 nplt1 TeMnepaType oKpy)l(alOw,ero B03fJ,yxa 20+5°C nplt1

npOXO)l(fJ,eHlt1lt1 nepeMeHHoro OfJ,Hoepa3Horo TOKa 4epe3 MrHOBeHHble 3neK-

TpOMarHlt1THble MaKClt1ManbHble paCL\enlt1Tenlt1 TOKa nOCnefJ,OBaTenbHO co-

efJ,lt1HeHHbIX nonlOCOB:

a) He OTKnlO~aIOTC5'l, KOrfJ,a TOK paBeH lt1nlt1MeHee 0,8 yCTaBKVl OTCe4Klt1;

6) HafJ,e)l(HO OTKn104aeTC5'l, KOrfJ,a TOK fJ,OCTlt1raeT 3Ha4eHlt15'l 1,2 yCTaBKlt1

OTCe4Klt1.

13.5.7. BblKnlO4aTenlt1 nofJ, fJ,e~CTBlt1eM MaKClt1ManbHoro paCL\enlt1Ten5'l

TOKa B HyneBoM npOBOfJ,e:

a) He OTKnI04aIOTC5'l, KOrfJ,a TOK paBeH lt1nlt1MeHee 0,8 HOMlt1HanbHoro;

6) OTKnI04aeTC5'l, KorfJ,a TOK fJ,OCTlt1raeT 3Ha4eHlt15'l 1,4 HOMlt1HanbHoro.

MaKClt1ManbHblL;1 paCL\enlt1Tenb TOKa B HyneBoM npOBOfJ,e fJ,OnycKaeT B

np0fJ,On)l(lt1TenbHOM pe)l(lt1Me Harpy3KyTOKOM 0,6 HOMlt1HanbHoro.

13.5.8. MVlHlt1ManbHblL;1 paCL\enlt1Tenb Hanp5'l)l(eHVl5'l:



a) 06eCneLIIt1BaeTOTKnfO'-leHlt1e BKnlO'-IeHHoro BbIKnlO'-IaTen~ nplt1 Hanp~-

)KeHIt1It170-35% aT HOMIt1HanbHoro;

6) He OTKnlO'-IaeT BKnlO'-IeHHbltll BblKnlO'-IaTenb nplt1 Hanp~)KeHIt1It1 Bblwe

70% aT HOMIt1HanbHOro 3Ha'-leHIt1~;

B) He npenmcTByeT BKnlO'-IeHIt1IO BbIKnlO'-IaTen~ nplt1 Hanp~)KeHIt1It1 85%

aT HOMIt1HanbHOro It1Bblwe.

13.5.9. He3aBIt1CIt1Mbltll pacu,enlt1Tenb HaAe)KHO cpa6aTbiBaeT nplt1 Hanp~-

)KeHIt1It1aT 70 AO 120 % HOMIt1HanbHOro 3Ha'-leHIt1~.

13.6. ABToMarfllllecKue BbIKfllO.'1arenu cepuu ABM-4.

13.6.1. BblnycKalOTc~ ABYX- It1TpexnonlOCHblMIt1, C PY'-lHbIM It1AIt1CTaH-

U,1t10HHbIMynpaBneHlt1eM. 3aUJ,It1THble xapaKTeplt1CTIt1KIt1 BblKnlO'-IaTenetli 0AIt1-

HaKOBbl nplt1 pa60Te Ha nOCTO~HHOM It1nepeMeHHOM TOKe. BblKnlO'-IaTenlt1

It1MelOT KOM61t1HIt1pOBaHHbie 3neKTpOMarHIt1THbie pacu,enIt1Tenlt1.

nplt1 ManblX KpaTHOCHIX TaKa ~KOPb 3aBIt1CIt1Moro pacu,enIt1Ten~ Me,lJ,neH-

HO npIt1T~rIt1BaeTC~ K cepAe'-lHIt1KY It1'-Iepe3 CIt1CTeMY npY)KIt1H, ~Bn~IOUJ,YlOc~

B 3TOM pe)KIt1Me )KeCTKOtli CB~3blO, BeAeT '-IaCOBOtli MeXaHIt13M, c03AalOUJ,lt1t11

BbIAep)KKY BpeMeHIt1. no It1CTe'-leHIt1It1BblAep)KKIt1 BpeMeHIt1 OCB060)KAaeTC~

'-IaCOBOtli MeXaHIt13M, ~KOPb npOABlt1raeTC~ Aanbwe It1OCB060)KAaeT Mexa-

HIt13M cB060AHoro pacu,enneHIt1~. nocne 3Toro BblKnfOLJaTenb OTKnlO'-IaeT-

C~ CBOIt1MIt1npy)KIt1HaMIt1.

TOK cpa6aTblBaHIt1~ 3Toro pacu,enIt1Ten~ perynlt1pyeTc~ rpy60 1t13MeHe-

Hlt1eM KOnlt1'-1eCTBa BIt1TKOB06MOTKIt11t1 nnaBHO 1t13MeHeHIt1eM HaT~)KeHIt1~ npy-

)KIt1Hbl. LJacOBOtli MeXaHIt13M It1MeeTTplt1 YCTaBKIt1: "0", "MIt1H." ill "MaKc." nplt1

yCTaBKe "0" BblKnlO'-IaTenb OTKnlO'-IaeTC~ MrHOBeHHO, nplt1 yCTaBKe Me)KAY

"0" It1"MiIIH." BpeM~ OTKnlO'-IeHIt15'1 HeycTotll'-lIt1BO It11t13MeH5'leTC5'I OT Hyn5'l AO

He60nbworo, HO HeonpeAeneHHoro 3Ha'-leHIt15'1. nplt1 yCTaBKe Me)KAY "MIt1H."

ill "MaKc." BblAep)KKa BpeMeHIt1 AOCTaTO'-lHa cTa6lt1nbHa.

13.6.2. He3aBIt1CIt1Mbltll pacu,enlt1Tenb no nplt1HLl,lt1ny pa60Tbi aHanOrlt1'-1eH

pene Tlt1na PTB. nplt1 60nbwlt1x KpaTKOCT5'lX TOKa 5'lKOPb nplt1T5'lrlt1BaeTC5'I

MrHOBeHHO It1 HaT5'lrlt1BaeT npy)KIt1Hy BToporo '-IaCoBoro MeXaHIt13Ma. nplt1

It1CTe'-leHIt1It1 yCTaHoBneHHotli He3aBIt1CIt1MOtli BblAep)KKIt1 BpeMeHIt1 yCTaBKa

0,25-0,4lt1nlt1 0,4-0,6. 3aBIt1CIt1Mbltll paCLl,enlt1Tenb B 3TOM cny'-lae Ha'-lIt1HaeT

pa60TaTb, HO Aopa6aTbiBaTb He ycneBaeT.

PaCLl,enlt1Tenlt1 xapaKTeplt13ylOTC5'I HOMIt1HanbHblM TOKOM cpa6aTblBaHIt15'1

3aBIt1CIt1MorO It1 He3aBIt1CIt1MOrO paCLl,enIt1Tenetll, a TaK)Ke BblAep)KKOtli Bpe-

MeHili B He3aBIt1CIt1MOtli '-IaCTIt1 xapaKTeplt1CTIt1KIt1.



He3aBV1CV1Mbliii pacu,enV1Tenb BbIKmO'-laTen51 npe,lJ,Ha3Ha4eH ,lJ,n51 3aw,V1-

Tbl OT K.3. 3aBV1CV1Mbliii pacu,enV1Tenb V1cnonb3yeTc51 ,lJ,n51 3aw,V1Tbl OT nepe-

rpy30K V151Bn51eTC51 pe3epBHbiM npV1 K.3.

14. TeXHHLJeCKOe o6clly>KHBaHHe aBTOMaTHLJeCKHX

BblKlllOLJaTelleH cepHH AE 20, A3100

14.1. 06w,V1e nOnO>KeHV151.

14.1.1. nepe,lJ, BbJnonHeHV1eM pa60T no npoBepKe HOBblX BblKnlO4me-

neiii, nO,lJ,rOTaBnV1BaeMblx K BBO,lJ,y B pa60Ty, V1nV1no TexHV14ecKoMY 06cny-

>KV1BaHV11OBblKnlO4aTeneiii, HaXO,lJ,51w,V1XC51B 3KcnnyaTau,V1V1, He06xo,lJ,V1MO

03HaKOMV1TbC51 C TeXHV14eCKV1M onV1caHV1eM V1V1HcTpyKu,V1eiii no 8KcnnyaTa-

U,V1V1,nonY4eHHblMV1 B KOMnneKTe C BblKnlO4aTeneM.

14.1.2. BblKnlO4aTenV1 paC4ltlTaHbi ,lJ,n51 pa60Tbi 6e3 3aMeHbi KaKV1x-nV160

4aCTeiii. BCTpoeHHbie B BblKnlO4aTenV1 TennOBble V13neKTpOMarHV1THble pac-

u,enV1TenV1 MaKCV1ManbHoro TOKa perynltlpylOTc51 Ha 3aBO,lJ,e -V13rOTOBV1Tene

BblKnlO4aTeneiii. nepe,lJ, BBO,lJ,OM B pa60TY V1B npou,ecce 8Kcnnymau,V1V1 ,lJ,on-

>KHbl BbJnonH51TbC51 TonbKO npoBepKa COOTBeTCTBV151 yCTaBoK V1xapaKTepV1-

CTV1Kpacu,enltlTeneiii nV1TaeMoiii LJepe3 HV1XHarpY3KV1 V1npoBepKa pa6oToc-

noco6HoCTV1 pacu,enV1Teneiii ,lJ,n51 rapaHTV1V1 OTKnI04eHV151 V1MV1B03MO>KHbIX

TOKOB neperpY3KV1 V1KopoTKoro 3aMbIKaHV151.

14.1.3. 3aBV1cV1MoCTb HOMV1HanbHoro pa604ero TOKa V1HaLJanbHoro TOKa

rapaHTV1poBaHHoro cpa6aTbIBaHV151 TennOBblX paCu,enV1Teneiii BblKnlO4aTe-

neill cepV1V1 AE20 3aBV1CV1T OT TeMnepaTypbl oKpy>KalOw,ero B03,lJ,yxa. Ha

Ta6nV1LJKe KpbIWKV1 BblKnlOLJaTen51 YKa3blBaeTc51 HOMV1HanbHbliii TOK Tenno-

Boro pacu,enV1Ten51, cooTBeTcTBylOw,ltliii TeMnepaType oKpy>KalOw,eiii cpe-

,lJ,bl +40oC ,lJ,n51 BblKnlOLJaTeneiii 6e3 TeMnepaTypHoiii KOMneHcau,V1ltl, a ,lJ,nS1

BblKnlOLJaTeneiii C TeMnepaTypHoiii KOMneHcau,V1eiii YKa3blBaeMoe 3Ha4eHV1e

HOMV1HanbHoro TOKa cooTBeTcTByeT TeMnepaType +20oC.
npltl YKa3aHHbllt: TeMnepaTypax oKpy>KalOw,ero B03,lJ,yxa BblKnlOLJaTenV1

CepV1ltl AE20 V13XOnO,lJ,HOrO COCT0S1HV151npV1 npoTeKaHV1V1 TOKa no BceM V1X

nonlOcaM:

- He cpa6aTbiBaeT npltl TOKe 1,05 IHOM. 3a BpeM51 MeHee 2 4aCOB (,lJ,nS1

BblKnlOLJaTeneill Ha HOMV1HanbHble TOKltl CBblwe 63A) ltl MeHee 1 LJaca ( ,lJ,nS1

BblKnlO4aTeneiii Ha HOMltlHanbHble TOKltl,lJ,O 64A);

- rapaHTV1poBaHo cpa6aTblBaHV1e npV1 TOKe 1 ,251 HOM. 3a BpeMS1 He 60nee
20 MV1H. (,lJ,nS1BblKnlOLJaTeneiii C TeMnepmypHoiii KOMneHcau,V1eiii) VI He 60nee
30 MV1H. (,lJ,nS1BblKnlOLJaTeneiii 6e3 TeMneparypHoill KOMneHcau,V1V1 Ha HOMVI-



HanbHble TOKlilCBblWe 63A). BblKnIOYaTenlil 6e3 TeMnepaTYPHO~ KOMneHCa-

U.lillilHa HOMlilHanbHbleTOKlilCBblWe 63A Cpa6aTbiBalOT nplil TOKe 1,35IHOM.

14.1.4. 3aUJ,lilTHble (BpeMs:l-TOKoBble) xapaKTeplilCTlilKlil BblKnlOYaTene~

nplil pa3nlilYHO~ TeMnepaType oKpy>KalOUJ,elOB03,o,yxa nplilBo,o,s:lTCs:lBcnpa-

BOYHblXMaTeplilanax.

14.1.5. Ha Ta6nlilY Ke BblKnlOYaTene~ ceplillil A31 00 YKa3bIBaeTCs:lHOMlil-

HanbHbl~ TOK(IHOM.) lil yCTaBKa TOKa cpa6aTblBaHlils:l TennOBoro pacu,enlil-

Tens:l,paBHas:l1 ,251 HOM.nplil TeMnepaType oKpy>KalOUJ,eroB03,o,yxa +25°C,

nplil ycnoBlillil npoTeKaHlils:l TOKano BceM nonlOcaM BbIKnlOyaTens:l.

TOKrapaHTlilpoBaHHolO Hecpa6aTbIBaH~1s:lBblKnlO4aTens:lpaBeH 1,1, HOM

(,o,ns:lBcex BblKnlOYaTene~ ceplillil A31 00).

TOK rapaHTlilpoBaHHoro cpa6aTblBaHlils:l BblKnlOyaTens:l paBeH:

1,35 IHOM. - ,o,ns:lBblKnlOYaTene~ A3160;

1,45IHOM. - ,o,ns:lBblKnlO4aTene~ A3110-A3140.

nplilToKerapaHTlilpoBaHHorocpa6aT~BaHlils:lTennOBoropacu.enlilTens:l

BpeMs:lOTKnlOyeHlils:lBblKnlOyaTens:l He 60nee 1Yaca.

14.2. npoBepKa BblKnlOYaTene~ nepe,o, BBO,o,OMB pa6oTy.

14.2.1. nepe,o, BBO,o,OMB pa60Ty HOBoro BblKnlOyaTens:l ,o,on>KHbl6blTb

BbJnonHeHbl cne,o,YIOUJ,lilenpOBepKlIl:

-npoBepKacooTBeTCTBlils:lTeXHlilyeCKlilXXapaKTeplilcTlilKycTaHaBnlilBa-

eMOIO BblKnlOyaTens:lTpe6yeMoMy pe>KlilMy pa60Tbi 3neKTpoycTaHoBKlil;

- Blil3yanbHbl~ KOHTponb COCTOs:lHlils:lBblKnlOyaTens:l lil npoBepKa pa6o-

Tocnoco6HoCTlil em MexaHlil3Ma ynpaBneHlils:l;

- npOBepKa pa6oTocnoco6HoCTlil TennOBblX pacu.enlilTene~ MaKClil-

ManbHOIO TOKa;

- npoBepKa pa6oTocnoco6HoCTlil 3neKTpOMarHlilTHbiX pacu.enlilTene~

MaKClilManbHoro TOKa;

- npoBepKa pa6oTocnoco6HoCTlil He3aBlilClilMOIO pacu.enlilTens:llil pacu.e-

nlilTens:lMlilHlilManbHOIO Hanps:l>KeHlils:l(ecnlil oHlillilcnonb3YIOTCs:l B cxeMe);

- lil3MepeHlile conpoTlilBneHlils:llillilCnblTaHlile 3neKTplilYeCKO~ npOYHOC-

Tlil lil30ns:lu.lillilBbIKnI04aTens:l.

no pe3ynbTaTaM npoBepKlil ,o,on>KeH6blTb COCTaBneH npoToKon COOT-

BeTcTBYIOUJ,e~epOPMbl.

14.3. npoBepKa COOTBeTCTBlils:lTeXHlilyeCKlilX xapaKTeplilCTlilK yCTaHaB-

nlilBaeMoro BblKnlOyaTens:l pe>KlilMy pa60Tbi 3neKTpoycTaHoBKlil.

14.3.1. 3aBo,o,cKlile,o,aHHble, YKa3aHHbie Ha Ta6nlilYKe (KpblwKe) BblKnlO-

yaTens:l ,o,on>KHblCOOTBeTCTBOBaTbYKa3aHHbiM B npoeKTe.



14.3.2. Halll60nbwlIIVI TOK HarpY3KII1 He AomKeH npeBblwaTb HOMlIIHanb-

HblVi TOK BblKnlO4aTem'l (TennoBoro paClJ,enIl1Ten~) C Y4eTOM 1I13MeHeHlII~

HOMlIIHanbHoro TOKa B 3aBII1CII1MOCTII1OT TeMnepaTypbl oKpy>KalOw,eVl cpe-

,lJ,blB MeCTe yCTaHoBKII1 3aw,II1Tbl.

IHarp. < 1,11 HOM. (,lJ,n~ BblKnlOLJaTeneVi cepllllll A31 00);

IHarp. < 1,05 IHOM. (,lJ,n~ BblKnlOLJaTeneVi cepll1l11 AE 20).

B cnY4ae ecnlll Harpy3Ka npeBblwaeT YKa3aHHoe 3Ha4eHlIIe, TO He-

06XO,lJ,II1MO YMeHbWlIITb Harpy3Ky II1nlll 3aMeHII1Tb BblKnlO4aTenb BblKnlOLJa-

TeneM C 60nbWII1M HOMlIIHanbHblM TOKOM TennoBoro paClJ,enlllTen~.

Ha BblKnlO4aTen~x cepll1l11 AE 20 C perynll1poBaHlIIeM HOMII1HanbHoro TOKa

MO>KHO6e3 3aMeHbi BblKnlO4aTen~ BblnOnHlIITb 1I13MeHeHII1~ HOMlIIHanbHoro

TOKa nyTeM 1I13MeHeHII1~ nOnO>KeHII1~ peryn~Topa yCTaBKlII HOMlIIHanbHoro

TOKa.

14.3.3. npOBepll1Tb no 3aw,lIITHb1M (BpeM~-ToKaMlII) xapaKTepll1CTII1KaM,

BpeM~ OTKnI04eHlII~ BblKnlO4aTen~ TennOBblMlII paClJ,enlllTen~MlII nplll pac-

LJeTHOM TOKe K.3. III ,lJ,OnYCTlIIMOCTb 3TOro BpeMeHlII (c yLJeTOM CHlI1>KeHlII~

Hanp~>KeHlII~) ycnoBlII~M TeXHOnOrll1l11 pa60Tbi nOTpe6l11TeneVl, nlllTaeMblX OT

paccMaTplllBaeMOVl3neKTpoycTaHoBKlII.

14.3.4. npoBeplllTb CeneKTII1BHOCTb pa60Tbi 3aw,lIITbl Ha nO,lJ,rOTaBnlllBa-

eMOM K BKnlO4eHlIIIO B pa60Ty nplllCOe,lJ,lIIHeHlIIlII.

npoBeplllTb oCTpoTyToKa Cpa6aTblBaHlII~ 3neKTpOMarHlIITHbiX paclJ,enll1-

TeneVi OT B03MO>KHbIX TeXHonorlll4eCKlIIX neperpy30K (nycKoBble TOKlII, nlllKlII

TexHonorlll4ecKoVi Harpy3KlII, TOKa caMo3anycKa III T.n.) no cne,lJ,YIOw,eVl

cjJopMyne:

IOTc'> K3 K,lJ,.o. Ka.n. Kn IHOM.,lJ,.,

r,lJ,e:

IOTC. - TOK Cpa6aTblBaHlII~ 3neKTpOMarHlIITHoro paClJ,enlllTen~ (A), yKa-

3aHHblVi Ha Ta6nlll4Ke (KpblwKe) BblKnlO4aTen~ cepllllll A31 00, a ,lJ,n~ BblKnlO-

LJaTeneVi cepllllll AE 20- 3TO TOK cpa6aTblBaHlII~ , onpe,lJ,eneHHblVi yMHO>Ke-

HlIIeM KpaTHocTlII TOKa OTce4KlII Ha HOMlI1HanbHblVi TOK, YKa3aHHblVi Ha KpblW-

Ke 3Toro BbIKnI04aTen71;

K3. - K03cjJcjJlIIlJ,lIIeHT 3anaca, nplllHlIIMaeMblVi paBHblM 1,1

K,lJ,.o. - K03cjJepllllJ,lI1eHT B03MO>KHOro (,lJ,OnycTlIIMoro) OTKnOHeHlII~ TOKa

cpa6aTblBaHlII~ 3neKTpOMarHlIITHoro paClJ,enlllTen~, K03cjJcjJlIIlJ,lIIeHT nplllHlII-

MaeTC~ paBHblM:

1,2 - ,lJ,n~ BblKnlO4aTeneVi cepllllll AE 20;

1,33 - ,lJ,n~ BblKnlO4aTeneVi cepllllll A 311 0;



1,15 - p,n51 BblKnlOLJaTeneC1 cepil1i11 A3140.

Ka.n. - KOScj)(pil1LJ,iI1eHT, YLJiI1TbIBalOUJ,iI1C1annepil10p,II1LJecKYIO COCTaBn51lO-

UJ,ylO nycKoBoro TaKa.

YKa3aHHbllf! KOS¢¢II1L1,iI1eHT p,n51 aCII1HXpOHHblX sneKTpOp,BlI1raTeneC1 C

KOpOTKo3aMKHyToC1 06MOTK0C1 pOTopa npll1HiI1MaeTC51 paBHblM cnep,YIOUJ,iI1M

3HaLJeHiI151M:

1,1 - p,n51 sneKTpOp,BiI1raTeneC1 C HOMII1HanbHblM TOKOM p,o 17A;

1,2 - p,n51 sneKTpOp,BlI1raTeneC1 C HOMiI1HanbHblM TOKOM aT 17 p,o 100A;

1,4 - p,n51 sneKTpop,BiI1raTeneC1 C HOMII1HanbHblM TOKOM CBblwe 100A;

Kn. - KpaTHocTb nycKoBoro TaKa sneKTpOp,BlI1raTen51 II1nll1 TeXHOnOril1-

LJecKoC1 HarpY3KiI1;

IHOM.p,. - HOMII1HanbHblC1 TOK p,n51 sneKTpOp,BiI1raTen51 II1nll1 p,pyroC1 Tex-

HOnOrIl1LJeCKOC1 HarpY3KII1.

14.3.5. npOBepll1Tb KOS¢¢II1LJ,lI1eHTbl LJYBcTBII1TenbHocTII1 TennoBoro 111

SneKTpOMarHII1THoro TOKOBblX pacLJ,enIl1TeneC1 npll1 op,Ho¢a3HoM 111p,Byx¢a3-

HaM KOpOTKOM 3aMbiKaHII1111 B OCHOBH0C1111 pe3epBH0C1 30Hax. nonY4eHHbie

KOs¢epil1LJ,lI1eHTbl CpaBHII1Tb C Tpe6yeMblMII1 cornaCHO nY3.

14.4. BlI13yanbHblC1 KOHTponb COCT051H11151BbIKnI04aTen51.

14.4.1. npOBepll1Tb LJ,enOCTHOCTb 3aBOp,CKII1X nnoM6 HOBOro BblKnlOLJaTe-

n51, OTCyTcTBiI1e rp513 111, nblnil1, TpeUJ,II1H Ha KO>Kyxe BblKn IOLJaTen51, p,pyril1x era

4aCT51X, iI1CnpaBHocTb 3a>KII1MOB p,n51 nop,KnI04eHII151 BHeWHII1X npOBOp,HII1KOB.

Ha CMOHTiI1pOBaHHoM BblKnlOLJaTene npOBepll1Tb npaBlI1nbHOCTb era MOH-

Ta>Ka, nnOTHOCTbKpenneHII151 HanaHenll1, nnOTHOCTb3aT51>KKiI1BII1HTOB Kpen-

neHII151 BHeWHiI1X npOBOp,HII1KOB K 3a>KII1MaM rnaBHblX 111BcnOMoraTenbHblX

KOHTaKTOB iI13a>KiI1MaM p,OnOnHII1TenbHOro (He3aBII1CII1MOrO iI1nll1 MII1HII1Manb-

Horo)paCLJ,enIl1Ten51.

14.4.2. Kopnyc BblKnlOLJaTen51 p,On>KeH 6blTb LJII1CTbIM, He iI1MeTb TpeUJ,II1H

111Hap,KOnOB. nnOTHOCTb KpenneHII151 BblKnlOLJaTen51 p,On>KHa 6blTb POBHOi:1.

BHeWHiI1e npOBOp,HiI1KiI1 P,On>KHbl 6blTb nnOTHO 3aKpenneHbi 111He p,On>KHbl

C03p,aBaTb yClI1nll1C1, cnoco6HbiX oTorHyTb BblBop,Hble 3a>KII1Mbl. MeCTa CO-

ep,iI1HeHiI151 BHeWHiI1X npOBOp,HII1KOB C BbIBOp,HbIMII1 3a>KII1MaMII1 p,On>KHbl 6blTb

LJII1CTblMII16e3 cnep,OB OKiI1CneHII151.

npOBOp,HII1KII1 OT II1CT04HII1Ka TaKa p,On>KHbl 6blTb npll1COep,iI1HeHbl K Bepx-

HiI1M 3a>KII1MaM BblKnlO4aTen51 , a aT npll1eMHiI1Ka - K HII1>KHiI1M.

14.4.3. Ha BblKnlO4aTen51X cepll1i11 A31 00 C nepep,HiI1M npIl1COep,iI1HeHII1-

8M OTXOp,51UJ,II1XnpOBOp,HII1KOB npOBepll1Tb, 4T06bl BblcTynalOUJ,lI1e 1113BbIK-

JlIOLJaTen51 co CTOpOHbl p,yroraclI1TenbHblX KaMep 4aCTII1 Ka6enbHbiX HaKO-



HeLJHV1KOB, a B cnyLJae npV1coeAV1HeHV15i WV1H V1nV1 HeV130nV1pOBaHHbIX npo-

BOAHV1KOB TaK>Ke V1 caMV1 npOBOAHV1KV1 6blnV1 V130nV1pOBaHbl no AnV1He

200 MM. l/130nV1pOBaHHa5i LJaCTb Ka6enbHO,O HaKOHeLJHV1Ka V1nV1 npoBoAHV1-

Ka AomKHa HeCKonbKO 3aXOAV1Tb BHYTPb KonOAKV1 3a>KV1MOB BbIKnIOLJaTen5i.

l/130nmJ,V1$1 MO>KeT BblnOnH5iTbC5i AByM$1 Cn05iMV1 V130nmJ,V10HH0ll1 neHTbl.

14.4.4. nnacTV1HKV1, 3aKpbIBalOllJ,V1e oTBepCTV15i An5i BblBOAOB B Kopnyce

BblKnlOLJaTenell1 A3130, A3140, npV1 nepeAHeM npV1coeAV1HeHV1V1 BHeWHV1X

npoBoAHV1KOB AOn>KHb16b1Tb npV1,HaHbl no npoBoAHV1KaM.

14.5. npoBepKa pa60Tbi MexaHV13Ma ynpaBneHV1$1.

14.5.1. npoBecTV1 BKnIOLJeHV1e V1OTKnIOLJeHV1e BblKnlOLJaTen5i (nmb pa3).

npV1 BKnIOLJeHV1V1V1OTKnIOLJeHV1V1 MexaHV13Ma BpyLJHylO pyLJKa MexaHV13Ma

ynpaBneHV15i He AOn>KHa 3aAeBaTb KpblWKy BbIKnIOLJaTen5i. BKnIOLJeHV1e V1

OTKnIOLJeHV1e BblKnlOLJaTen$1 AOn>KHbl 6blTb MOMeHTanbHbIMV1 He3aBV1CV1MO

OT CKOpOCTV1 ABV1>KeHV15i pyKomKV1.

14.5.2. npV1 npoBepKe MexaHV13Ma ynpaBneHV1$1 npoBepV1Tb np06HV1KOM

LJeTKOCTb 3aMbIKaHV1$1 V1pa3MbIKaHV15i BCnOMOIaTenbHblX KOHTaKTOB (6noK-
KOHTaKTOB) .

14.6. npoBepKa pa60Tocnoc06HoCTV1 TennOBblX pacu,enV1Tenell1.

14.6.1. npV1 npoBepKe BblKnlOLJaTenb AOn>KeH HaXOAV1TbC5i B pa60LJeM

nOnO>KeHV1V1(ycTaHoBneHHaBepTV1KanbHoll1nnocKocTV1B~BoAaMV1HenOA-

BV1>KHbIX KOHTaKTOB BBepx, AonycKaeTC$1 nOBopoT Ha 90 BnpaBo V1nV1 Bne-

BO) C 3aKpblT0ll1 KpbIWKOll1.

npoBepKy peKoMeHAyeTC$1 BblnonHmb 3-x-5-KPaTHbIM TOKOM OT 3Ha-

LJeHV15iHOMV1HanbHOIO TOKa TennOBOIO pacu,emnen5i, YKa3aHHoIO Ha KpblW-

Ke BblKnlOLJaTen$1 C yLJeTOM V13MeHeHV15i 8TOIO TOKa B 3aBV1CV1MOCTV1 OT TeM-

nepaTypbl oKpY>KalOllJ,ell1 cpeAbl (t), B MeCTe yCTaHoBKV1 BbIKnIOLJaTen5i. ,1],0-

nycTV1Mblll1 TOK TennOBOIO pacu,enV1Ten5i nepeCLJV1TbIBaeTC5i no epopMyne:

IT = If{ [I +0,006(tl -t}J

It- AonYCTV1Mblll1 TOK npV1 TeMnepaType oKpy>KalOllJ,elO B03Ayxa (tOC), A;

IH- HOMV1HanbHblll1 TOK TennOBOIO pacu,enV1Ten5i, YKa3aHHbl1l1 Ha Ta6nV1LJKe

(KpblwKe) BbIKnIOLJaTen$1. A;

t,- TeMnepaTypa, cooTBeTcTBylOllJ,a$1 3aBOACK0ll1 HaCTpOll1Ke HOMV1Hanb-

HOIO TOKa pacu,enV1Ten5i, °C;

+25 - An5i BblKnlOLJaTenell1 cepV1V1 A31 00;

+20 - An5i BblKnlOLJaTenell1 cepV1V1 AE 20 C TeMnepaTypHoll1 KOMneHca-

u,Vlell1;



+40 - ,o,n51 BblKnlO4aTenet:1 CepVlVl AE 20 6e3 TeMnepaTypHot:1 KOMneH-

cau,VlVl.

14.6.2. nocne Ka>K,o,oroBKnlOyeHVl51TOKa npoBepKVl TennOBoro pacu,e-

nVlTen51He06xo,o,VlMO OXna>K,o,eHVleBblKnlO4aTen51 Vl pacu,enVlTen51 ,0,0 TeM-

nepaTypbl oKpy>KalOLlJ,et:1cpe,o,bl.

14.6.3. npVl TOKax npoBepKVl, 60nbwVlx TpexKpaTHoro OT HOMVlHanbHO-

ro TOKa BbIKnI04aTen51, BpeM51 cpa6aTblBaHVl51 TennOBoro pacu,enVlTen51

Mano 3aBVlCVlTOT TeMnepaTypbl BHeWHVlX npoBo,o,HVlKOB, KOTOPblMVl no,o,-

KnlOyaeTC51BblKnlO4aTenb y cxeMe (YCTPOt:1CTBY)An51npoBepKVl. O,o,HaKo npVl

npoBepKe He06xo,o,VlMO 06eCneYVlTb nnOTHoe KOHTaKTHoe coe,o,VlHeHVle

YKa3aHHbix npoBo,o,HVlKOB c BblBo,o,aMVl BblKnlO4aTen51 An 51VlCKnlOyeHVl51Ha-

rpeBa, Vl3-3a KOTOpOro B03MO>KHa HenpaBVlnbHa51 pa60Ta TennOBoro pac-

u,enVlTen51.

14.6.4. CxeMa,o,n51 npoBepKVl pa60TOcnoc06HoCTVl pacu,enVlTenet:1 BbIK-

nlO4aTenet:1 npVlBo,o,VlTC51Ha Kopnyce VlnVl B 3aBo,o,cKot:1 ,o,oKyMeHTau,VlVl3a-

Bo,o,a-Vl3rOTOBVlTen51yCTpot:1cTBa.

14.6.5. 3HayeHVl51 KpaTHocTet:1 TOKOBOTHOCVlTenbHO HOMVlHanbHbIXTO-

KOBTennOBblX pacu,enVlTenet:1 npVl pa3nVlYHot:1 TeMnepaType oKpy>KalOLlJ,e-

ro B03,o,yxa Vl npe,o,enbl ,o,onycTVlMoro BpeMeHVl cpa6aTblBaHVl51 TennOBblX

paCl.\enVlTenet:1 ,o,n51 pa3nVl4Hbix TVlnOB BblKnlOyaTenet:1 npVl Be,o,eHbl B Ta6-

nVll.\aX 5,6.
14.6.6. MeTo,o,bl npoBepKVl TennOBblX paCl.\enVlTenet:1.

npoBepKy cne,o,yeT npoVl3Bo,o,VlTb Bcne,o,ylOLlJ,et:1nocne,o,OBaTenbHOCTVl:

a) no,o,KnlOyaeTC51yCTpOt:1CTBO(cxeMa) K O,o,HOMyVl3 nonlOCOB BblKnlO-

4aTen51, KOTOpblt:1Vlcnonb3yeTc51 B KayeCTBe 3KBVlBaneHTHoro conpoTVlB-

neHVl51;

6) BKnlOyaeTC51cxeMa npoBepKVl VlYCTaHaBnVlBaeTc51 perynVlpOBOYHblM

yCTpOt:1CTBOM He06xo,o,VlMoe (Vl3 Ta6nVll.\bl 5 VlnVl 6) 3HayeHVle TOKa npVl

VlMelOLlJ,et:1c51TeMnepaType oKpy>KalOLlJ,et:1cpe,o,bl;

B) OTKnlOyaeTC51 OT ceTVl cxeMa 6e3 Vl3MeHeHVl51nOnO>KeHVl51pyKomKVl

perynVlpylOLlJ,ero yCTpot:1cTBa TOKa VlnpOBo,o,a, coe,o,VlH51IOLlJ,VleyCTpOt:1CTBO

C npOBep51eMblM BblKnlO4aTeneM, nepeKnlO4alOTC51 Ha ,o,pyrot:1 nonlOc BbIK-

nlOyaTen51;

r) BKnlOyaeTC51 cxeMa (YCTPOt:1CTBO)Vl npVl 3a,o,aHHOM 3Ha4eHVlVl TOKa

Vl3Mep51eTC51BpeM51,o,o MOMeHTa OTKnI04eHVl51BblKnlOyaTen51 (B npou,ecce

HarpeBa TennOBoro paCl.\enVlTen51 no,o"o,ep>KVlBaeTC51perynVlpoB04HbiM YC-

TpOt:1CTBOMTpe6yeMoe 3Ha4eHVle);



KpaTHOCTb TOKa npOSepKV1 TennOSOro paCl..\enV1Teml OTHOCV1TenbHO npeAenbl Aony-

ero HOMV1HanbHoro TOKa npV1 TeMnepaTYpe oKpy)l(alOw,ero B03Ayxa, °C CTV1MOro BpeMeHV1

TV1no-
cpa6aTblBaHV1H

V1cnonHeHV1e
TennOBoro paCl..\enV1-

BblKnlOyaTenH
TenH AO OTKnlOyeHV1H

0 5 10 15 20 25 30 35 40
BblKnlOyaTenH npV1

YKa3aHHow KpaTHocTV1

TOKa npoBepKV1, C

A3160 3,42 3,33 3,24 3,15 3,045 3,0 2,85 2,73 2,64 5,0-25
4,56 4,44 4,32 4,2 4,06 4,0 3,8 3,67 3,52 2,7-10

A3110 4,56 4,44 4,32 4,2 4,06 4,0 3,8 3,67 3,52 6,0-20
5,7 5,55 5,4 5,25 5,075 5,0 4,75 4,55 4,4 3,8-10

A3120 4,56 4,44 4,32 4,2 4,06 4,0 3,8 3,67 3,52 7,5-32
I =15-50A 5,7 5,55 5,4 5,25 5,075 5,0 4,75 4,55 4,4 15-50
HOM

A3120 4,56 4,44 4,32 4,2 4,06 4,0 3,8 3,67 3,52 25-80
I =60-100 A 5,7 5,55 5,4 5,25 5,075 5,0 4,75 4,55 4,4 15-50
140M

A3130 4,56 4,44 4,32 4,2 4,06 4,0 3,8 3,67 3,52 7,5-30
5,7 5,55 5,4 5,25 5,075 5,0 4,75 4,55 4,4 4,0-15

A3140 5,7 5,55 5,4 5,25 5,075 5,0 4,75 4,55 4,4 20-37



npeAenbl
KpaTHOCTb TOKa npOBepKV1 TennOBoro paCl.\enV1Ten>l OTHOCV1TenbHO AonyeH1Moro

ero HOMV1HanbHoro TOKa npV1TeMnepaType oKpy>KalOw,ero B03Ayxa, °C SpeMeHi1epa6aTbl-

I!IcnonHeHV1e SaHi1HTennOBoro

BblKnlOyaTen>l pael\eni1TenH
AO OTKIllOyeHi1H

0 5 10 15 20 25 30 40
SblKnlOyaTenHnpi1
YKa3aHHo~KpaT-

Hoem TOKa
npOBepKi1,e

BblKnlOyaTenV1 C Ten- 6,33 6,16 6,0 5,83 5,66 5,5 5,33 5,0 7,8-29,5
nOBbIMV1 V13neKTpO- 8,86 8,63 8,4 8,16 7.93 7,7 7,47 7,0 4-15
MarHV1THbIMV1paCl.\enV1-
Ten>lMV1 6e3 TeMnepa-
TypHOVI KOMneHCal.\V1V1
C HOMV1HanbHbIM TOKOM
oTO,6AO 12,5A

To >Ke C HOMV1HanbHbIM 6,33 6,16 6,0 5,83 5,66 5,5 5,33 5,0 2-7
TOKOM OT 16 AO 160 A 8,86 8,63 8,4 8,16 7,93 7,7 7,47 7,0 1-3,5

BblKnlOyaTenV1 C Tenno- 5,4 5,3 5,2 5,1 5,0 4,9 4,8 4,7 6-30
BbIMV1V13neKTpOMar- 7,56 7,42 7,28 7,14 7,0 6,86 6,72 6,44 3-15
HV1THbIMV1paCl.\enV1Ten>l-
MV1C TeMnepaTYPHOVI
KOMneHCal.\V1eVl

BblKnlOyaTenV1 AE20M 6,0 5,87 5,75 5,62 5,5 5,37 5,25 5,0 2-7
TonbKO C TennOBblMV1 8,4 8,2 8,05 7,87 7,7 7,5 7,35 7,0 1-3,5
paCl.\enV1Ten>lMV1 6e3
TeMnepaTYPHOVI KOM-
neHCal.\V1V1



A) OTKnlOyaeTC51 cxeMa 6e3 1.-13MeHeHI.-151nOnO>KeHI.-151PYKQ51TKI.-1perynl.-1-

pYIOLl.\ero yCTpoC1cTBa TOKa 1.-1npoBoAa nepeKnlOyalOTC51 Ha TpeTI.-1C1nonlOc

BbIKnlOyaTen51;

e) aHanOrl.-1YHO n.r np01.-13BOAI.-1TC51npoBepKa TpeTbero nonlOca;

- OTKnlOyaeTC51 cxeMa (yCTpoC1cTBO) 6e3 1.-13MeHeHI.-151nOnO>KeHI.-151pyKO-

51TKI.-1perynl.-1pOBOYHOrO yCTpoC1cTBa TOKa, npoBoAa nepeKnlOyalOTC51 Ha nep-

BblC1nonlOc 1.-1BbInOnH51eTC51era npoBepKa, aHanOrl.-1YHOyKa3aHHoMy B n.r.

ecnl.-1 BblKnlOyaTenb 3a MI.-1HI.-1ManbHOAonycTI.-1Moe BpeM51 npOTeKaHI.-151

3aAaHHoro TOKa npOBepKI.-1 He OTKnlOyaeTC51, TO OH Hel.-1CnpaBeH 1.-1nOAne-

>KI.-1T3aMeHe.

14.7. npoBepKa pa60Tocnoc06HoCTI.-1 SneKTpOMarHI.-1THblX pacu,enl.-1-

TeneC1.
14.7.1. npoBepKaAOn>KHa BblnonH51TbC51npl.-1pa60YeM nOnO>KeHI.-1I.-1BbIK-

nlOyaTen5'l (BblKnlOyaTenb YCTaHaBnI.-1BaeTc51 Ha BepTI.-1KallbHOC1nnOCKOCTI.-1

BblBOAaMI.-1HenOABI.-1>KHbIXKOHTaKTOB BBepx, B03MO>KeH nOBopoT Ha 90 Bne-

BO I.-1nl.-1BnpaBo) An51 Ka>KAOra nonlOca OTAenbHO.

14.7.2.,l],n51 06eCneyeHI.-151 coxpaHHOCTI.-1 BblKnlOYaTeneC1 OT TepMl.-1yeC-

Koro B03AeC1cTBI.-151TOKa npoBepKa SneKTpOMarHI.-1THOrO pacu,enI.-1Ten51Aon-

>KHa np01.-13BOAI.-1TbC51TonbKO nocne npOBepKI.-1 pa60Tocnoc06HoCTI.-1 Ten-

nOBblX pacu,enI.-1TeneC1, KOTopble aBTOMaTl.-1yeCKI.-106eCneYI.-1BalOT 3aLl.\I.-1TY

BblKnlOyaTen51 OT HeAonycTI.-1Moro BpeMeHI.-1 npoTeKaHV151 TOKa npOBepKI.-1

SneKTpOMarHI.-1THOrO pacu,enI.-1Ten51. Ha BblKnlOyaTen51X 6e3 TennOBblX pac-

u,enI.-1TeneC1npoBepKy peKoMeHAyeTc51 BbInOnH51Tb C nOMOLl.\blO yCTpoC1cTB,

V1MelOLl.\V1X6noK 3aLl.\I.-1TblAn51 npeAOTBpaLl.\eHV151 HeAonycTV1Moro BpeMeHV1

npoTeKaHV151 TOKa npoBepKV1 B 30He TOKa cpa6aTbIBaHV151 sneKTpOMarHV1T-

Horo pacu,enV1Ten51. YKa3aHHoe ycnoBV1e o6513aTenbHo npV1npoBepKe sneK-

TpOMarHII1THOra pacu,enI.-1Ten51 BbIKnlOyaTeneC1, An51 KOTOpblX AonycTV1Moe

BpeM51 npOTeKaHI.-151TOKa npOBepKl.-11113-3aTepMV1yeCKOC1CTOC1KOCTII1He npe-

BblwaeT 305ceK.

14.7.3. 3neKTpOMarHI.-1THbie MaKCI.-1ManbHbie pacu,enV1TenV1 TOKa BbIK-

nlOyaTeneC1 cepV1V1AE 20 He AOn>KHbl CpEl.6aTblBaTb npV1TOKe, paBHblM V1nV1

MeHbWV1M 0,8 yCTaBKV1 no TOKy, a Aon>KHbl rapaHTV1pOBaHO cpa6aTbiBaTb

npll1 TOKe paBHblM II1nV160nbwV1M 1,2 YCTaBKV1no TOKy. YCTaBKa no TOKy

cpa6aTblBaHI.-151 (TOK OTCeYKV1)onpeAen51eTc51 YMHO>KeHV1eMHOMV1HanbHO-

ro TOKa Ha KpaTHocTb TOKa OTCeYKV1, YKa3aHHbix Ha Ta6nV1YKe (KpblwKe)

BbIKnlOyaTen51.

14.7.4. BepxHl.-1e 111HI.-1>KHl.-1enpeAenbl TOKa cpa6aTbIBaHV151 (npeAenb-

Hble oTKnoHeHV151)SneKTpOMarHII1THOrO pacu,enV1Ten51, a TaK>Ke MaKCV1Manb-



HO ,lJ,OnycH1Moe BpeM51 npOTeKaHL151 YKa3aHHbiX TOKOB npL1 npOBepKe pa3-

nW-IHbIX TL1nOB BblKnlO'-IaTeneVi CepL1L1 A31 00 npL1Be,lJ,eHbl B Ta6nL1LJ,e 7.

TOK cpa6aTblBaHIII51 3MP 111MaKCIIIMaJlbHO AonyCTIIIMoe

C1l BpeM51 HaXO>K,l:\eHIII51BbIKJlIOLJaTeJl51 nOA TOKOM

<Z '"0l",0

'"
C1ls'- H8cpa6aTblBaHIII51 rapaHTlIIpOBaHHoro cpa6aTblBaHlII51

'" 0 f-:r:0
c; f- §;',gsi'=<t: (HlII)KHlIIl:1 npeAeJl) (B8pXHlIIl:1 npeA8Jl)ill
f- ,s ~:o~o:-C1l Jj
:T :r: :E~~~ nplll nep8M8HHOM nplll nOCT051tiHOM
Q ..0

c; c; c;\O::;f- TOKe TOK8

'" C1l C1lC1l0S TOK, BpeM51,
Jj :r: :LQ.o..e

AOl S sUf-ill C

C
::; ::;C1l",::r TOK, BpeM51, TOK, BpeM51,

°
O"'illU

A As OC;C1l C C
l- I If-OlD-

15 150 100 98 200 24,5 240 17
20 200 140 50 260 14,5 360 7,5
25 250 170 34 330 9,0 400 6,1

A3110 30 300 210 22 390 6,4 480 4,2
40 400 280 12,5 520 3,6 640 2,4

50 500 350 8,0 650 2,3 800 1,5
60 600 420 5,5 780 1,6 960 1,0
80 800 560 3,1 1050 0,9 1240 0,6
100 1000 700 2,0 1300 0,6 1600 0,4

15,20, 430 360 47 500 24,5 650 14,5
25,30

A3120
40,50 1II

600 510 23 700 12,5 900 7,5
60

80111100 800 680 13 950 6,7 1200 4,2

100 800 680 53 920 29 1350 13
120 840 700 50 1000 24 1400 12

A3130 150 1050 900 30 1200 17 1700 8,4

200 1400 1150 18 1600 9,5 2300 4,6

250 1750 1500 50 2000 28 2000 28
A3140 300 2100 1800 34 2400 19 2400 19

400 2800 2350 20 3200 11 3200 11
500 3500 3000 12 4000 7,0 4000 7,0



14.7.5. npll1 npoB8pK8 Bb1KmOyaT8Jl8t1l, HaXO,lJ,51UJ,II1XC51B 3KCnJlyaTau,lI1l11,

B03MO>KHO ,lJ,OnOJlHII1T8JlbH08 OTKJlOH8HlI18 yCTaBoK TOKOB cpa6aTblBaHII151 Ha

3HaY8HII18,lJ,O 10% oTyKa3aHHbIX,lJ,Jl5'l BblKJllOyaT8Jl8t1l C8Pll1l11AE 201l1,lJ,o 15%

- ,lJ,Jl51BblKJllOyaT8Jl8t1l C8pll1l11 A31 00.

14.7.6. MaKCVlMaJlbHO ,lJ,OnycTVlMo8 BP8M51 HaXO>K,lJ,8HVl51 BbIKJllOyaT8-

Jl8t1l C8pVlll1 AE 20 no,lJ, TOKOM npoB8pKVl 3Jl8KTpOMarHlI1THOIO pacu,8nVlT8Jl51

Onp8,lJ,8Jl518TC51 no Ta6JlVlu,8 8.

KpaTHOCTb B03MO>KHa51 KpaTHOCTb TOKa MaKCV1ManbHO AonycTVlMoe

TOKa OTCeYKVl cpa6aTblsaHVl51 npV1 nposepKe speM51 npOTeKaHV151 TOKa

3MP nposepKVl 3MP, ceK.

3 2,4 100
3,0 65
3,6 40

5 4,0 28
5,0 12
6,0 7

12 9,6 2,7
12,0 1,7
14,4 1,2

14.7.7. M8TO,lJ,bl npoB8pKVl pa6oTocnoco6HoCTVl 3Jl8KTpOMarHVlTHbiX

pacu,8nVlT8Jl8t1l .

nepBblVt MeTOA npoBepK"J. npOB8pKa BblnOJlH518TC5'I 683 KOHTpOJl51

3HaY8HVl51 TOKa cpa6aTblBaHVl51 3Jl8KTpOMarHVlTHoIO pacu,8nIl1T8Jl51.

YCTaHOBII1Tb TOK OT yCTpotllcTBa ,lJ,Jl5'lnpOB8pKlI1 BbIKJllOyaT8Jl51, BKJlIOY8H-

Horo Y8p83 3aKopoTKy VlJlVl 3KBVlBaJl8HTH08 conpOTVlBJl8HVl8 (,lJ,Jl51BbIKJlIO-

yaT8Jl8t1l C HOMVlHaJlbHblM TOKOM ,lJ,O 10A), npVlM8pHO paBHblM B8PXH8MY

np8,lJ,8Jly ,lJ,OnycTVlMoro OTKJlOH8HII15'1 TOKa cpa6aTblBaHVl51 3Jl8KTpOMarHVlT-

HOIO pacu,8nVlT8Jl5'l. H8 1I13MeH5151nOJlO>K8HVl51 P8ryJl51TOpa TOKa yCTpOtllCTBa,

nO,lJ,KJlIOYVlTb nOOY8p8,lJ,HO K Ka>K,lJ,OMy nOJllOcy BbIKJllOyaT8Jl51 npOBO,lJ,a OT

HarpY30YHOrO yCTpotllcTBa Vl BKJllOya5'l 8ro KpaTKoBp8M8HHO (Ha Bp8M51 H8

60Jl88 onpe,lJ,eJl5'l8MOrO T8pMVlyeCKOtll CTOtllKOCTblO BbIKJllOyaT8Jl51), VlM88T

JlVl MeCTO MrHOB8HH08 OTKJllOY8HlI18 BbIKJllOyaT8Jl5'l. ECJlVl BblKJllOyaT8Jlb

MrHOB8HHO He OTKJllOya8TC5'I, TO ,lJ,OOTKJlIOY8HVl51 810 TenJlOBblM pacu,8nVl-

T8Jl8M VlJlVl yKa3aHHOtll BblW8 cneu,lI1aJlbHOtll 3aUJ,II1TOtll (,lJ,Jl51BblKJllOyaT8Jl8t1l

683 T8nJlOBOrO pacu,8nVlT8Jl51), H806XO,lJ,II1MO YB8JlVlYVlTb TOK, npOT8KalOUJ,Vltll

Y8p83 BblKJllOyaT8Jlb Ha 10-20% no cpaBH8HVllO C YCTaHOBJl8HHbiM paH88 111

nOBTopVlTb npoB8pKY.



B BblKnlOLJaTen$1X C KOM6VlHlI1pOBaHHbiM (TennOBbiM III 3neKTpOMarHVlT-

HbIM) pacu,enll1TeneM ,D,n$1 Onpe,D,eneHVl$1, Ka-KVlM pacu,enVlTeneM OTKnlOLJeH

BblKlllOLJaTenb, He06xo,D,VlMO nocne OTKllIOLJeHVl$1 BblKnlOLJaTen$1 6blCTpO OT-

Kll104VlTb cxeMy npOBepKVl OT CeTVl Vl nOnblTaTbC$1 BKnlO4VlTb BblKnlOLJaTellb

(B3BeCTVl MeXaHVl3M CB060,D,HOrO pacu,enneHVl$1). ECnVl >Ke BblKnlOLJaTenb

He BKllIOLJaeTC$1, TO 3TO YKa3blBaeT Ha TO, 4TO OH OTKnlOLJeH TennOBblM pac-

u,enVlTelleM. B 3TOM cllyLJae He06xo,D,VlMO nocne OCTbIBaHVl$1 TennOBoro

pacu,enVlTen$1 nOBTopVlTb npOBepKY. np0,D,On>KVlTenbHOCTb OCTbIBaHVl$1 Ten-

nOBoro pacu,enVlTen$1 .0.11$1BblKnlOLJaTelle~ cepVlVl AE 20 COCTaBn$1eT npVl-

MepHO 2 MVlH, ,D,n$1 BblKlllOLJaTelle~ cepVlVl A3110 Vl A3160 -1MVlH, A3,120

-2,5 MVlH, A 3130 - 3 MVlH, A 3140 - 4 MVlH.

BTOPO" MeTOA npOBepKL1. npoBepKa BblnOnH$1eTC$1 C KOHTpolleM TOKa

cpa6aTblBaHVl$1 3neKTpOMarHVlTHoro pacu,enVlTen$1.

npoBepKa BbInOnH$1eTC$1 B cne,D,ylOlJ..(eM nOp$1,D,Ke.

nO,D,KnIOLJaeTC$1 O,D,VlHnonlOc BblKnlO4aTen$1 K YCTPO~CTBY. YCTaHoBVlTb

npe,D,BapIl1TenbHbl~ TOK, npVlMepHo paBHbl~ HOMVlHallbHoMY TOKy BblKnlO-

4aTen$1, a 3aTeM 6blCTpO YBenVlLJVlTb ero .0.0 OTKnI04eHVl$1 BbIKnIOLJaTen$1.

Onpe,D,enVlTb, KaKyKa3aHo Bblwe, KaKVlM pacu,enVlTeneM OTKllI04VlnC$1 BbIK-

ll104aTenb. EcnVl OH OTKnI0411111C$1311eKTpOMarHVlTHbIM paCLI,enVlTeneM, TO

npOVl3BeCTVl3anVlCb nOKa3aHVl~ aMnepMeTpa, Vl KHonKO~ "c6poc" BepHYTb

nOKa3aHVl$1 aMnepMeTpa K HylleBoMy 3HaLJeHVlIO.

AHallorVl4Ho npOBepVlTb TOK cpa6aTblBaHVl$1 311eKTpoMarHVlTHoro pac-

Ll,enVlTell$1 Ha ,D,pyrVlx nonlOcax BbIKllIOLJaTell$1.

EcnVl BblKnlOLJaTenb OTKnIOLJVlnC$1TennOBblM paCLI,enVlTeneM VlllVl OTKnlO-

4VlnOCb YCTPO~CTBO ,D,n$1 npOBepKII1 3aIJ..(VlTO~ OT npe,D,OTBpalJ..(eHVl$1 Hep.o-

nycTVlMoro BpeMeHII1 npoTeKaHVl$1 TOKa npOBepKVl, TO He06xo,O,VlMO nOBTO-

pVlTb npoBepKy, YBenVl4VlB CKOpOCTb ,O,OCTII1>KeHVl$1TOKa cpa6arblBaHVl$1

3neKTpOMarHVlTHoro paCLI,enVlTell$1.

EcnVl VlMeeT MeCTO OTKa3 B cpa6aTblBaHVlVl 3neKTpOMarHVlTHoro pac-

Ll,enIl1Ten$1, TO BBO,O,VlTb B pa60TY BblKnlO4aTellb He,O,onycTVlMo.

14.8. npoBepKa pa60Tocnoc06HoCTVl He3aBlI1ClI1MOrO paCLI,enVlTen$1.

14.8.1. npoBepKa BbInOnH$1eTC$1 no HVl>KenpIl1Be,O,eHHo~ cxeMe:



P - py6i1lnbHiIlK;

AB - aBTOMaTiIlLJeCKiIlLlt BblKnlOLJaTenb;

HP - He3aBiIlCiIlMblL1 pacu,enillTenb;

K1 - BCnOMOraTenbHblL1 KOHTaKT B u,enill He3aBiIlCiIlMOrO pacu,enVlTen>1;

1 - perynillpOBOLJHOe yCTpOL1CTBO.

14.8.2. He3aBlllciIlMbiLlt pacu,enlllTenb ,lJ,OmKeH LJeTKO cpa6aTbiBaTb III

OTKnlOLJaTb BblKnlOLJaTeneM npll1 HanpmKeHlI1111 OT 75,lJ,0 110% HOMII1HanbHO-

ro Ha BblKnlOLJaTen>1X cepll1l11 A 3100 111OT 70 ,lJ,0 120% HOMIIIHanbHoro Ha

BblKnlOLJaTen>1X cepIIIIII AE 20. naY3a M(3)K,lJ,y ,lJ,BYM>1 nOCne,lJ,OBaTenbHblMIII

OTKnIOLJeHIII>1MIII ,lJ,OmKHa 6blTb He MeHee 15 ceK.

AonycKaeTC>1 He npOBepmb OT,lJ,enbHO pa60Tocnoc06HOCTb He3aBIIICIII-

Mora pacu,enillTen>1, a OrpaHIIILJIIITbC>1 npOBepKOL1 ero nplll onp060BaHII1111

B3aIllMO,lJ,eL1CTBiIl>1 cxeMbl BTOPIIILJHblX u,eneL1 npill nOHII1>KeHHOM IIInlll nOBbl-

weHHOM Hanp>1>KeHllliIl onepaTIIIBHoro TOKa.

14.9. npoBepKa pa60Tocnoc06HoCTII1 pacu,enlllTemi MIIIHIIIManbHoro

Hanp>1>KeH 11I51.

14.9.1. Pacu,enlllTenill MIIIHlIlManbHoro Hanp51>KeHIII51 YCTaHaBnlllBaIOTc51

TOnbKO Ha BblKnlOLJaTen51X cepllllll AE 20 III AE 20M. An51 npoBepKlIl He06xo-

,lJ,lIlMO nO,lJ,aTb Ha BepxHlIle BbIBO,lJ,Hble 3a>KII1Mbl OTKnlOLJeHHOrO BblKnlOLJaTe-

n51 Hanp51>KeHllle 85% HOMlIlHanbHoro 111y6e,lJ,lIlTbC51 , LJTOBblKnlOLJaTenb BKnlO-

LJlIlnC51, CHII13i1lTb Hanp51>KeHlIle,lJ,O 70%, a 3aTeM,lJ,0 35% HOMlIlHanbHora. nplll

CHlIl>KeHlIllll Hanp51>KeHII151,lJ,O 70% HOMII1HanbHOro nO,lJ,,lJ,eVtCTBiIleM pacu,enlll-

Ten51 MIIIHlIlManbHoro Hanp51>KeHlIl51 BblKnlOLJaTenb He,lJ,On>KeH OTKnIOLJaTbC51,

a npill CHlIl>KeHlIllll Hanp51>KeHII151 OT 70,lJ,0 35% HOMlIlHanbHora BblKnlOLJaTenb

,lJ,On>KeH OTKnIOLJaTbC51.

14.9.2. npll1 Hanp51>KeHlI1l1l HlIl>Ke 35% HOMlIlHanbHoro pacu,enlllTenb MIII-

HII1ManbHOro Hanp51>KeHiIl51 ,lJ,On>KeH BCer,lJ,a LJeTKO OTKnlOLJaTb BblKnlOLJaTenb.

14.10. V13MepeHllle conpoTlIlBneHiIl51 1IlIIIcnblTaHlIl51 3neKTplllLJeCK0L1 npoLJ-

HOCTlIl 1Il30n51L.I,lI1i1lBbIKnIOLJaTen51.

14.10.1. V13MepeHlIle np01ll3BO,lJ,iIlTC51 ,lJ,n51Ka>K,lJ,OrO nonlOca (nplll BKnlO-

LJeHHOM BblKnlOLJaTene) OTHOClIlTenbHO KOHCTpyKU,lIllll KpenneHlIl51 BblKnlOLJa-



Ten51 ill P,PYiillX nOmOCOB MeraOMMeTpOM Ha Hanp51)KeHiIle 1OOOB. Con po-

TiIlBneHiIle iIl30nm.\iIlill npill TeMnepaTYpe 20-25°C HOBblX BblKJl104aTeneC1 p,on-

)KHO 6blTb He MeHee 50 MOM. nocne xpaHeHiIl51 conpOTiIlBneHiIle iIl30mtLJ,iIlill

He p,On)KHO 6blTb HiIl)Ke 1 MOM.

14.10.2. ConpoTiIlBneHiIle SneKTpill4eCKoC1 npo4HocTiIl iIl30mJLJ,iIlill npo-

iIl3BOp,iIlTC51p,ml Ka)K,LJ,olO nonlOca OTHOCiIlTenbHO KOHCTpyKLJ,iIlill KpenneHiIl5'l

-BbIKnI04aTen51 ill P,PYiillX nonlOCOB BblKnlO4aTen51 Hanp5'l)KeHiIleM 1000B ne-

peMeHHolO TOKa 4acToToC1 50rLJ, B Te4eHiIle 1 MiIlH. iIlnill MeraoMMeTpoM

Hanp5'l)KeHiIleM 2500B BTe4eHiIle 1 MiIlH.

14.10.3. Ecnill conpoTiIlBneHiIle iIl30n51LJ,iIlill HiIl)Ke YKa3aHHoIO iIlnill I{1Me-

eT MeCTO npo6oC1 iIl30nm.l,iIlill npill iIlcnblTaHiIlill nOBblweHHblM Hanp5'l)KeHiIl-

eM, TO Ha BblKnlO4aTen5'lX cepillill A 3100 Heo6xop,iIlMO CH51Tb KpblWKy ill no

B03MO)KHOCTiIl YCTpaHiIlTb npill4i1lHY npo6051. npill o6Hapy)KeHiIlill nOHiIl)KeH-

HOIO conpoTiIlBneHiIl51 iIl30n5'lLJ,iIlill iIlnill npo6051 Ha BblKnlO4aTen5'lX cepillill AE

20 B nepillop, rapaHTiIlC1HolO cpoKa Heo6xop,iIlMO BblKnlO4aTenb HanpaBiIlTb

c aKTOM peKnaMaLJ,iIlill 3aBop,y-iIl3ioToBiIlTenlO p,n51 peMoHTa.



1. npaBvlfla yCTpOMCTBa 3neKTpoyCTaHOBOK (nY3, 6-e 113,lJ,.1986,.)

2. npaBl1na TeXHl1'leCKOM3KcnnyaTaLl,11113neKTpOCTaHLl,l1iIT11 ceTeiIT

(nT3, 14-e 113,lJ,.,1989,.)

3. PaCl.feT, Bbl60p 113KcnnyaTaLl,I1R 3aJ..Ll,I1T3neKTpl11.feCKI1X ceTeM Ha-

npR)/(eHl1eM 0,38KB (T30 5enopyc3HeplO, 1992,.)

4. Wa6a,lJ, M.A. 3alJ..ll1Ta TpaHcC/JopMaTOpoB 1OKB (3HeplOaTOMI13-

,lJ,aT, 1989,.)

5. lony6eB M.f7 .. PaCl.feT TOKOB KOpOTKO'O 3aMblKaHI1R B 3neKTpO-

cemx 0.4-35KB (2-e 113,lJ,.3Hep,I1R, 1980,.)

6. lony6eB M.f7. PaCl.feT yCTaBoK peneiITHoM3alJ..ll1Tbl11 npe,lJ,Oxpa-

HI1TeneM B cemx 0,4-35KB (3Hepll1R, 1969,.).

7. 5enReB A. B. Bbl60p annapaTYpbl, 3alJ..ll1T11Ka6eneiIT B ceTRX 0,4KB

(3HeplOaTOMI13,lJ,aT,1988,.).

8. 5enReBa E. H. KaK paCCl.fl1TaTb TOKKOpOTKO,O 3aMblKaHI1R (3Hep-

lOa TOMI13,lJ,aT, 1983,.).

9. BblKnlOl.faTenl1 Cepl1M ABM, AE, BA, An-50, A 3700 (TeXHl1l.feC-

Koe Onl1CaHl1e 11I1HCTpyKLl,I1R no 3KcnnyaTaLl,1111 3aBO,lJ,OB-113,O-

TOBI1TeneM ).

10. MeTO,lJ,l1l.feCKl1e YKa3aHI1R no TeXHl1l.feCKOMY o6cny>KI1BaHI1IO aB-

TOMaTl1l.feCKI1X BblKnlOl.faTeneiIT Cepl1M AE 20, A 3100 (MocKBa,

1991,.).

11. OBI.fI1HHI1KOB B.B. 3alJ..ll1Ta 3neKTpl11.feCKI1X ceTeiIT 0,4-35KB

(3HeplOnpo,pecc, MocKBa,2002,.).



AmOMVlHVleSble CTaneanlOMlI1HlI1eSbie

HOMlI1- COnpOTlI1- p,ei;iCTSVITenbHOe CeLJeHVle, COnpOTVI-
HanbHOe p,ei;iCTSVI- SneHVle MM2 SneHlI1e
CeLJeHlI1e, TeJlbHOe nOCT051H- nOCT051H-

MM2 CeLJeHVle, HOMyTOKy HOMyTOKy
MM2

npll1t=20 an1OMlI1HlI151 CTanll1 npVlt=20
OM/KM OM/KM

16 15,9 1,8 16,1 2,69 1,772

25 24,9 1,14 24,9 4,15 1,146

35 34,3 0,83 36,9 6,15 0,773

50 49,5 0,576 48,2 8,04 0,592

70 69,2 0,412 68,0 11,3 0,42

95 92,4 0,308 95,4 15,9 0,299

120 117,0 0,246 118,0 18,8 0,245



0,28o

V1HAYKTIiIBHoe COnpOTIiIBneHlile nlilHIiIVI

C amOMIiIHlileBblMIiI npOBOAaMIiI

Ilcp

5,41



~HAYKT"BHOeCOnpOT"BneH"e
n"H"V1 co CTaneamOM"H"eBbIM" npOBOAaM"

OM/KM

0,48
x

0,48

0,44

0,42

0,40

C,38

O,3G

0,34

0,32
0 1 Z



YAenbHoeconpOT~BneH~e

Ka6ene" c anIOM~H~eBbIM~ )K~naM~

Ce'1eHlIIe )l(lIIn, MM' XO,OM/KM

R,OM/KM Tpex)I(lIInbHblVi '1eTblpeX)I(lIInb-cjJa3HbiX HynesoVi
Ka6enb HblViKa6enb

3x4 2,5 9,61 0,092 0,098

3x6 4 6,41 0,087 0,094

3xl0 6 3,84 0,082 0,088

3x16 10 2,4 0,078 0,084

3x25 16 1,54 0,062 0,072

3x35 16 1,1 0,061 0,068

3x50 25 0,769 0,06 0,066

3x70 35 0,549 0,059 0,065

3x95 50 0,405 0,057 0,064

3x120 50 0,32 0,057 0,064

3x150 70 0,256 0,056 0,063

3x185 70 0,208 0,056 0,063

3x240 - 0,16 0,055 -



nonHoe COnpOTllIBneHHe !..tenH«<I>a3a-Hynb» •.•eTblpeXnpOBOAHO~

B03AYWHO~ nHHHH O,4KB c amOMHHHeBblMH npOBOAaMH

PaccTO- nOnHOe COnpOn1BneHille, OM/KM

>IHille npill HyneBoM npoBOAe
<:Pa3Hb1W

epa3a-
npOBOA

Hynb, A-16 A-25 A-35 A-50 A-7O A-95 A-120
M

A-16 0,4 4,86 - - - - - -

1,0 4,87 - - - - - -

2,0 4,88 - - - - - -

A-25 0,4 4,01 3,18 2,76 2,43 - - -

1,0 4,04 3,21 2,79 2,46 - - -
2,0 4,05 3,23 2,81 2,49 - - -

A-35 0,4 3,59 2,76 2,53 2,01 1,78 - -

1,0 3,62 2,79 2,57 2,05 1,82 - -

2,0 3,63 2,81 2,59 2,08 1,86 - -

A-50 0,4 3,25 2,43 2,01 1,69 1,47 1,35 -

1,0 3,28 2,46 2,05 1,73 1,53 1,40 -

2,0 3,30 2,49 2,08 1,77 1,58 1,45 -

A-7O 0,4 - 2,21 1,78 1,47 1,28 1,15 1,08

1,0 - 2,25 1,82 1,53 1,34 1,21 1,14

2,0 - 2,28 1,86 1,58 1,39 1,27 1,20

A-95 0,4 - 2,07 1,66 1,35 1,15 1,02 0,95

1,0 - 2,11 1,77 1,40 1,21 1,09 1,03

2,0 - 2,14 1,75 1,45 1,27 1,15 1,09

A-120 0,4 - - 1,58 1,27 1,08 0,95 0,85

1,0 - - 1,63 1,33 1,14 1,03 0,93

2,0 - - 1,67 1,38 1,20 1,09 1,0



nonHoe COnpOn1BneH"e u,en" «$a3a-Hynb» amOM"H"eBOrO
•.•eTblpeX>K"nbHOrO Ka6eml 6e3 MeTann" •.•eCKOMo6ono"'K"

" •.•eTblpeXnpOBOAHOM n"H"" O,4KB C "30n"pOBaHHbIM" npOBOAaM"

Ce4eHVle nOnHOeCOnpOTVlBneHVle Zn OM/KM, gn~ Ce4eHVI~ HyneBoro npoBOAa, MM2
<jJa3HOrO
npoBoga,

16 25 35 50 70 95 120MM2

16 4,43 3,7 3,35 - - - -

25 3,7 2,96 2,54 2,22 - - -

35 3,35 2,54 2,12 1,8 1,59 - -

50 3,06 2,22 1,8 1,48 1,27 1,03 -

70 - 2,02 1,59 1,27 1,06 0,92 -

95 - - 1,45 1,13 0,92 0,78 -

120 - - 1,37 1,05 0,84 0,7 0,62

150 - - - 0,99 0,82 0,67 0,52

240 - - - 0,96 0,53 0,59 0,51



AKTl1BHble 1111HAYKTl1BHbie COnpOTl1BJleHl1S1 npSlMoyrOJlbHblX

aJlIOMl1Hl1eBblX Wl1H

AKTiIIBHoe I!1HAYKTiIIBHOe COnpOTWBneHille, MOM/M npw ,l],cp, MM

Pa3Mep, COnpOTiIIB-

MM neHwe, 100 150 200 300
MOM/M

25x3 0,475 0,179 0,2 0,225 0,244

30x3 0,394 0,163 0,189 0,206 0,2S5

30x4 0,296 0,163 0,189 0,206 0,235

40x4 0,222 0,145 0,170 0,189 0,214

40x5 0,177 0,145 0,170 0,189 0,214

50x5 0,142 0,137 0,1565 0,18 0,200

50x6 0,118 0,137 0,1565 0,18 0,200

60x6 0,099 0,1195 0,145 0,163 0,189

60x8 0,074 0,1195 0,145 0,163 0,189

80x8 0,055 0,102 0,126 0,145 0,170

80x10 0,0445 0,102 0,126 0,145 0,170

100x10 0,0355 0,09 0,1127 0,133 0,157

2(60x8) 0,037 0,12 0,145 0,163 0,189

2(80x8) 0,0277 - 0,126 0,145 0,170

2(80x10) 0,0222 - 0,126 0,145 0,170

2(100x10) 0,0178 - - 0,133 0,157



CpeAHee COnpOn-1BJ1eHlI1e aBTOMaTW·leCKII1X BbIKJ1IO"IaTeJ1eVl

111py6111J1bHII1KOB

ConpOTVlBneHV1R paCl..\enV1Tenef'i
COnpOTV1BneHV1e KOHTaKTOB,

HOMV1HanbHblf'i
aBTOMaTWleCKV1X BbIKnI04aTenef'i,

MOM
MOM

TOK, A

R
aBTOMaTV14eCKV1X

py6V1nbHV1KoBx
BblKnlO4aTenef'i

50 5,15 2,7 1,3 -

70 2,35 1,3 1,0 -

100 1,3 0,85 0,75 0,5

140 0,74 0,55 0,65 -

200 0,36 0,28 0,6 0,4

400 0,15 0,1 0,4 0,4

600 0,12 0,084 0,25 0,15

1000 - - - 0,08



COnpOT"BfleH"~nepB"~H~Xo6MOTOKTpaHc$opMaTopOB
TOKa T"na TKCI>

HOMlliHanbHblVi
TKC))-l TKC))-3

TOK, A R, MOM X, MOM R,MOM X, MOM

10 170 270 75 70

15 75 120 33 30,

20 42 67 19 17

30 20 30 8,2 8

40 11 17 4,8 4,2

50 7 11 3,0 2,8

75 3 4,8 1,3 1,2

100 1,7 2,7 0,75 0,7

150 0,75 1,2 0,33 0,3

200 0,42 0,67 0,19 0,17

300 0,2 0,3 0,08 0,08

400 0,11 0,17 0,05 . 0,04

600 0,05 0,07 0,02 0,02



ConpOn1BneHa.1S1 TpaHc<t>opMaTopoB 1OjO,4KB, npa.1Be,Q,eHHble
K HanpSl>KeHa.11O0,4 KB

MOUJ,HOCTb,
UK, % R, OM X,OM ZT, OM ZT, OM ZT/3, OMKBA

25 4,5 0,1539 0,2436 0,287 3,11 1,037

40 4,5 0,088 0,157 0,18 1,949 0,65

63 4,5 0,052 0,102 0,114 1,237 0,411

100 4,5 0,0315 0,0647 0,072 0,779 0,26

160 4,5 0,0166 0,0417 0,045 0,487 0,162

250 4,5 0,0094 0,0272 0,0287 0,312 0,104

400 4,5 0,0055 0,0171 0,018 0,195 0,065

630 5,5 0,0031 0,0136 0,014 0,129 0,043

1000 5,5 0,002 0,0085 0,0088 0,081 0,027



PeKoMeHAyeMble 3Ha'-leHIiISI HOMIiIHaJlbHblX TOKOB nJlaBKIiIX BCTaBOK

npeAOXpaHIiITeJleitJ AJlSl 3aw.IiITbl TpaHc<t>opMaTopoB 10jO,4KB

HOMWHanbHbl1!lTOK,A TOK TOK
Tpexepa3. ogHoepa3-

MOll.\HOCTb, TpaHcepopMaTopa npegoxpaHwTen>J K.3.3a Horo K.3. 3a
KBA Ha cTopoHe Ha cTopoHe TpaHc-poM TpaHc-poM

(oTHeceH. (oTHeceH.
0,4KB 10KB O,4KB 10KB KO,4KB), A K0,4 KB), A

25 36 1,44 40 3 805 2:22,8

40 58 2,31 63 5 1285 355,4

63 91 3,64 100 10 2050 562

100 145 5,80 160 16 3220 888,5

160 231 9,25 250 20 5130 1426

250 360 14,4 400 31,5 8050 2221

400 580 23,1 630 50 12850 3554

630 910 36,4 1000 80 22500 5372



HOMMHanbHblC1 TOK, A
np8,Lj8nbHblC1

TMn
naTpoHa nnaBKoC1 OTKnl0'1a8MblC1 TOK, A

n p8,LjOXpaH MT8ml BCTaBKM

HnH2-60 60 6,10,16,20,25,32,40,63 10

rlH2-100 100 31,5;40,50,63,30,100 100
nH2-250 250 80,100,125,160,200,250 100
nH2-400 400 200,250,315,355,400 40
rlH2-600 600 315,400,500,630 25

rlrl17 1000 500,630,800,1000 120

15 6,10,15 0,8/8
60 15,20,25,35,45,60 1,8/4,5

np-2 100 60,80,100 6/11
200 100,125,160,200 6/11
350 200,235,260,300,350 6/13
600 350,430,500,600 13/23
1000 600,700,850,1000 15/20

npI1Me'laHl1e: ,fJ,nfl np-2 ,fJ,aHHble B 'IV1CnV1Tene OTHOCflTCfI K npe,fJ,OXpaHV1TenfiM 1 ra6apV1Ta

(KopoTKV1e npe,fJ,OxpaHV1Tenfl), B 3HaMeHaTene K npe,fJ,OXpaHV1TenfiM n
ra6apV1Ta (,fJ,aHHble npe,fJ,OxpaHV1Tenfl).
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3all1,1llTHble xapaKTepliICTIiIKIiI npeAoxpaHIiITeJ1ev. nK:

a - BpeMfi nflaBfleHlllfi BCT3BKIII; 6 - BpeMfi ,aweHlllfi /l,yn1



ABToMan1<tecKVle BblKlllO<taTellVi cepVl~ AE 20 VIAn 50
c KOM6V1HVlpoBaHHbIM pacu,enViTelleM

HOMl-1- TOK cpa-

Tl-1n HanbHblM 6aTbIBaHl-151

TOK HOMl-1HanbHbIM TOK TennOBoro sn. MarHl-1T-
npl-1MW-IaHl-1eBbIKnlO-

BblKnlO- paCl.\enl-1Ten51, IT.p., A Horo pac-
LJaTen51

LJaTen51, l.\enl-1Ten51,

A Is.p., A

AE2020 16 0,3;0,4;0,5;0,6;0,8; 1,0; 1,25
1,6;2,0;2,5;3,15;4,0;5,0;6,3;8,0; 10,0; 121HT.p.

12,5;16,0

AE2030 25 0,6;0,8; 1,0; 1,25;1,6;2,0;2,5;3,15;4,0;
5,0;6,3;8,0; 10; 12,5; 16,0;25,0 121HT.p.

AE2040 63 10; 12,5; 16,0;20,0;25,0;31 ,5;40,0; 121HT.p.

50,0;63,0

AE2050 100 10,0; 12,5; 16,0;20,0;25,0;31 ,5;40,0; 121HT.p.

50,0;63,0;80,0; 100,0

AE2060 160 16,0;20,0;25,0;31,5;40,0;50,0;63,0; 121HT.p.

80,0; 100,0; 125,0; 160,0

An 50 50 1,6;2,5;4,0;6,3; 3,51HT.p.

10,0; 16,0;25,0;40,0;50,0 111H.T.p.



Tllm HOMiIIHanbHblW TOK Cpa6aTblBaHiI1>1
BbiKnlQ- TOKBbIKnIQ- HOMiIIHanbHblWTOKTennoBoro 3neKTpOMarHiIITHorO
4aTeml 4aTen>l,A paClJ,enillTen>l, IT.p., A paClJ,enillTen>l, 13.p., A

A3/63 50 15,20,25,30,40,50 HeT

A3/10 100 15,20,25,30,40,50,60,80,100 131HT.p.

A3/20 100 15,20,25,30,40,50,60,80,100 500,700,950

A3/30 200 120,150,200 81HT.p.

A3/40 600 250,300,400,500,600 81HT.p.

ABM-4 400 HeT 120,150,200,250,300,400

ABM-10 1000 HeT 500,600,800,1000

ABM-15 1500 HeT 1000,1200,1500

ABM-20 2000 HeT 1000,1200,1500,2000

ABTOMaTlIIl.feCKlIIe BblKlllOl.faTelllll ceplIIlII A 3700
c 311eKTpOMarHlIITHbIM 1IITenllOBblM pacu,enlllTelleM

BbiKnlQ- TOKBbIKJlIQ- HOMiI1HanbH~WTOKTennOBoro 3neKTpOMarHiIITHoro
4aTenfl 4aTenfl, A paClJ,enillTenfl, IT.p., A paClJ,enillTenfl, 13.p., A

A3716etJ 160 16,20,25,32,40,50,63,80,100,

125,160 630,1600

A3726etJ 250 160,200,250 2500

A3736etJ 630 250,320,400,500,630 10IH.T.p.



ABTOMantOfeCKP.1e BblKnlOOfaTenP.1 CepP.1P.1BA

C 3neKTpOMarHP.1THbIM P.1TennOBblM paC4enP.1TeneM

HOML1- TOK Cpa6aTbIBaHL151

TL1n
HaJlbHbl~ 3JleKTpOMarHL1THOrO

TOK HOML1HaJlbHbl~ TOK TenJlOBOrO paCl..\enL1TeJl5113.p., A
BbIKJlJO-

paCl..\enL1TeJl51,IT.p., A
'-I aTeJl 51

BbIKJlJO- Y BblKIlJOyaTenei'i Y BblKIlJOyaTenei'i
YaTeJl51, C TennOBblM 6e3 TennOBoro

A pacl\emlTeneM pacl\emnenH

SA51-25 25 6,3;8,10,12,5;16,20,25 7; 1OIH.T.p.

SA 51-31 100 16,20,25,31,5;40,50,63,80,100 3; 7; 10IH.T.p.

SA51-33 160 80,100,125,160 10IH.T.p.
52-33

SA 51-37 250 10,125,160,200,250 12IH.T.p. 10IH.T.p.
52-53

SA 51-37 400 250,320,400 10IH.T.p. 1600,2000,2500,
52-37 3200,4000

SA 51-39 630 400,500,630 10IH.T.p. 2500,3200,4000,
5000,6300

SA 52-39 630 250,320,400,500,630 10IH.T.p. 10IH.T.p.



3HaYeH~HHOM~HaflbHWXTOKOBnpeAoxpaH~Tefle~,

aBTOMaT~YeCK~X BbIKfltOYaTefle~, 3aw.~Tbl TpaHCcPOpMaTOpOB

~ n~H~~ 0,4KB B KTn 25-250/10/0,4-90 Y1 M~HcKoro

3neKTpOTeXH~YeCKOrO 3aBOAa

<! B03.o.YWHbl8 m1HL1L10,4KB
[J]

"-'1 10KB 0,4 KB 3aw,L1Ta OT Me>K.o.Y- 3aw,L1Ta OT O.o.HO-
epa3Hbix K.3. epa3Hbix K.3. '''"f- OOs

0 1-- roc:;0 ro ,
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c:; f- ro""
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SIDQ)
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C f- 2

C f- f- D. f- C
2 f- 2)S CD

I~
S S 0 S ID o 0 00 S S 0 000
f- I I I f- ro I f- ..2:' L C f- I >- I"O

1 2 3 4 5 6 7 8 9 10 11 12

25 1,44 nKT 36,1 1 AE- 31,5 28-36 25 18-50 16
101-10 2046
'5-12,5

2 AE- 31,5 28-36 25 18-50 16
2046 P3

571

40 2,31 nKT 57,7 1 AE- 31,5 28-36 25 18-50 16
101-10 2046
'8-12,5

2 AE- 63 57-63 63 44- 16
2046 126

63 3,64 nKT 91 1 A 40 46 40 28-80 16
101-10 3716¢

'10-

12,5
.

2 A 63 73 63 44- 16
3716¢ 126

3 A 40 46 40 28-80 16
3716¢

100 5,77 nKT 144,3 1 A 40 46 40 28-80 16
101-10 3716¢

'16-

12,5
2 A 100 115 100 70- 16.

3716¢ 200



1 2 3 4 5 6 7 8 9 10 11 12

3 A 80 92 100 70- 16
3716¢ 200

160 9,25 nKT 231 1 A 80 92 100 70- 16
101-10 3716¢ 200

'20-
12,5

2 A 160 184 160 112- 16
3716¢ 320

3 A 100 115 100 70- 16
3716¢ 200

250 14,45 nKT 361 1 A 80 92 100 70- 16
102-10 3716¢ 200
31,5-
31,5

2 A 160 184 160 112- 16
3716¢ 320

3 A 100 115 100 70- 16
3761¢ 200

4 A 250 - - - 16
3716¢



TOKH OAHO<t>a3HOrO K.3. B 3aBHCHMOCTH OT MOU\HOCTH

TpaHC<t>OpMaTOpa, npOTSI>KeHHOCTH H Ce~eHHSI anlOMHHHeBblX

npOBOAOB B11 O,4KB

OJ
TOKVI ogHOcPa3HbiX K.3. B 3aBVlCVlMOCTVI

CeLJeHVle
i~

OT npOT9)1(eHHOCTVI BrI
cPa3HOrO VI OJ,

.1J<l: HyneBoro OJ:ii:;:f-OJ

g '" npoBogoB osO
If-

I ' BrI, MM' .1J0 S' 0 0,2 0,4 0,6 0,8 1,0 1,2 1,5::rii c; Q. c;

0' GlCf-

2~
c:[OOJ
>-OC

1 2 3 4 5 6 7 8 9 10 11

25 3x25+1x16 4,04 222,8 118,8 83,9 64,9 52,9 44,6 38,6 32,1

3x25+1x25 3,21 222,8 129,8 95,4 75,4 62,3 53,1 46,3 38,8

3x35+1x25 2,79 222,8 136,3 102,5 82,2 68,6 58,8 51,5 43,4

3x35+1x35 2,57 222,8 139,9 106,7 86,2 72,3 62,3 54,7 46,0

3x50+1x25 2,46 222,8 141,8 108,9 88,4 74,4 64,2 56,5 47,8

3x50+1x35 2,05 222,8 149,3 118,0 97,6 83,2 72,5 64,2 54,8

3x50+1x50 1,73 222,8 155,8 126,3 106,2 91,6 80,6 71,9 61,9

3x70+1x50 1,53 222,8 160,1 132,1 112,4 97,8 86,6 77,7 67,3

3x25+1x16 4,04 355,4 149,2 98,0 73,0 58,2 48,3 41,3 34,0

40 3x25+1x25 3,21 355,4 167,1 114,1 86,6 69,8 58,5 50,3 41,6

3x35+1x25 2,79 355,4 178,0 124,5 95,7 77,7 65,4 56,5 46,9

3x35+1x35 2,57 355,4 184,2 130,6 101,1 82,6 69,8 60,4 50,3

3x50+1x25 2,46 355,4 187,5 134,0 104,2 85,3 72,2 62,6 52,1

3x50+1x35 2,05 355,4 200,9 148,1 117,2 97,1 82,8 72,2 60,5

3x50+1x50 1,73 355,4 212,7 161,3 129,3 108,8 93,5 82,0 69,3

3x70+1x50 1,53 355,4 220,8 170,9 139,3 117,6 101,8 889,7 76,1



1 2 3 4 5 6 7 8 9 10 11

63 3x25+1x16 4,04 562,0 176,6 109,2 79.0 61,9 50,9 43,2 35,2
. ,

3x25+1x25 3,21 562,0 202,3 129,5 95,2 75,3 62,3 53,1 43,5

3x35+1x25 2,79 562,0 218,3 142,9 106,2 84,5 70,2 60,0 50,4

3x35+1x35 2,57 562,0 2~7,8 ~151,2. 181,1 90,3 75,2 64,4 53,9

3X50+1x25 2,46 562,0 232,9 155,7 116,9 93,6 78,0 66,9 55,1

3x50+1x35 2,05 562,0 253,8 175,0 133,5 107,9 90,6 78,0 64,6

3x50+1x50 1,73 562,0 .273,0 193,8 150,2 12?,6 103,6 89,,7 74,6
{ ,

3x70+1x50 1,53 562,0 }86,6 207,7 163,1 134,0 113,8 98,9 82,6

100 3x25+1x16 4,04 888,5 198,6 116,9 83,3 64,5 52,6 44,4 36,0

3x25+1x25 3,21 888,5 232,9 141A 101,5 79,2 64,9 55,0 44,8

3x35+1x25 2,79 888,5 254,4 157,6 114,1 89,5 73,6 62,5 50,9.

3x35+1x35 2,57 888,5 267,4 167,3 122,1 96,0 79,1 66,3 54,9

3x50+1x25 2,46 888,5 274,3 173,2 126,5 99,6 82,2 67,9 57,2

3x50+1x35 2,05 888,5 303,9 197,4 146,2 116,1 96,2 82,2 67,4

3x50+1x50 1,73 888,5 331,9 221,7 166,4 133,2 111,0 95,2 78,4
..

3x70+1x50 1,53 888,5 352,1 240,1 182,2 146,8 122,9 105,7 87,3

160 3x25+1x16 4,04 1426 217,9 1?3,7 86,3 66,3 53,8 45,3 36,6

3x25+lx25 3,21 1426 258,4 150,4 106,1 81,9 66,7 56,3 45,6
,

3x35+lx25 2,79 1426 285,2 168,9 119,9 93,0 75,9 64,2 52,1



1 2 3 4 5 6 7 8 9 10 11

160 3x35+1x35 2,57 1426 301,6 180,5 128,8 100,1 81,9 69,2 56,2

3x50+1x25 2,46 1426 310,5 186,9 133,7 104,0 85,2 72,1 58,6

3x50+1x35 2,05 1426 348,9 215,5 155,9 122,1 100,3 85,2 69,4

3x50+1x50 1,73 1426 386,3 244,7 179,1 141,2 116,5 99,2 81,1
"

3x70+1x50 1,53 1426 414,0 267,4 197,4 156,5 129,6 110,6 90,7

,"

250 3x25+1x16 4,04 2222 230,3 127,6 88,2 67,4 54,6 45,8 36,9
. ,

- ,

3x25+1x25 3,21 2222 276,3 167,6 109,0 83,6 67,9 57,1 46,1

3x35+1x25 2,79 2222 307,2 176,3 123,7 95,2 77,4 65,2 52,7

3x35+1x35 2,57 2222 326,3 1?,9,0 133,1 102,7 83,6 70,5 57,0

3x50+1x25 2,46 222 336,7 196,1 138,3 106,8 87,0 73,4 59,5

3x50+1x35 2,05 2222 382,4 227,8 162,2 125,9 102,9 87,0 70,7

3x50+1x50 1,73 2222 427,0 260,7 187,5 146,4 120,1 101,8 82,8

3x70+1x50 1,53 2222 462,0 286,6 207,7 162,9 134,0 113,8 92,8

np..,Me4aH..,e: PaC'IeTbl TOKOB 0,D,Hoepa3Hom K.3. BbInOf7HeHbl C Y'IeTOM Cf7e,D,ylOUJ,em:

1. MecTO K.3. Ha BBO,D,e B 3,D,aH/I1e, )/(/I1f70M ,D,OM;

2. npOTfi)/(eHHOCTb BJ7 - paCCTORH/I1e OT TpaHcepopMaTOpa ,D,O onopbl, K

KOTOPOM nO,D,Kf7IO'IaeTCR BBO,D,.

3. BBO,D, BbInOf7HeH npOBO,D,OM 2Ax 16, ,D,f7/11Ha- 20 M, COnpOT/l1Bf7eH/I1e BBO-

,D,a np/l1 0,D,Hoepa3HoM K.3. - 0,09 OM.

4. Y,D,ef7bHOe COnpOT/I1Bf7eH/I1e neTf7/11 «epa3a-Hyf7b» np/l1HRTO np/l1 paccTo-

RH/I1/11Me)/(,D,ynpOBO,D,aM/I1 Ha BJ7 1 M /110,4 M Ha BBO,D,e.
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BBE)J,EHIr1E .

1. 06ll\l-1e CBeAeHI-1~ 0 KOpOTKI-1X 3aMbIKaHI-1~X .

2. PaCyeTTOKa K.3. B sneKTpl-1yeCKI-1X CBT~X 0,4 KB .

3. PaCyeTHble epopMynbl An~ onpeAeneHI-1~ TOKOB K.3.

B ceT~X 0,4 KB .

4. PacnpeAeneHl-1e TOKOB npl-1 HeCI-1MMeTpl-1YHblX K.3. 3a TpaHcepop-

MaTopoM, I-1MelOll\I-1M cxeMy COeAI-1HeHI-1~ 06MOTOK "3Be3Aa-

3Be3Aa" C 3a3eMneHHbiM HyneM , .

5. PaCY8T Hanp~>KeHI-1f1 npl-1 KOpOTKI-1X 3aMbIKaHI-1~X .

6. 06ll\l-1e Tpe6oBaHI-1~ K annapaTaM 3all\I-1Tbl SneKTpl-1yeCKI-1X CeTef1 0,4 KB

7. 3all\I-1Ta sneKTpl-1yeCKI-1X CeTef1 0,4 KB npeAOXpaHI-1Ten~MI-1 .

8. 3all\I-1Ta TpaHcepopMaTopoB 6-10/0,4 KB npeAOXpaHI-1Ten~MI-1 .

9. 3all\I-1Ta sneKTpl-1yeCKI-1X CeTef1 0,4 KB aBTOMaTl-1yeCKI-1MI-1

BblKnlOYaTen~MI-1 , .

10.3all\I-1Ta TpaHcepopMaTopoB 6-10/0,4 KB Ha cTopoHe 0,4 KB

aBTOMaTl-1yeCKI-1MI-1 BbIKnIOYaTen~MI-1 .

11. TOKoBa~ 3all\I-1Ta OT oAHoepa3Hbix KOpOTKI-1X 3aMb1KaHI-1f1

Ha 3eMnIO .

12. 1r13MepeHI-1e TOKa K.3.l\enl-1"epa3a-Hynb" .

13. KpaTKoe TeXHl-1yeCKOe Onl-1CaHl-1e aBTOMaTl-1yeCKI-1X BbIKnlOyaTenef1,

npl-1MeH~eMblx An~ 3all\I-1Tbl r1pI-1COeAI-1HeHI-1f1 0,4 KB

BTn,KTn,MTn .

14. TeXHl-1yeCKOe o6cnY>KI-1BaHl-1e aBTOMaTl-1yeCKI-1X BblKnlOyaTenef1

cepl-1f1 AE 20, A 3100 .

Cnl-1COK I-1cnonb3YBM0f1 nl-1TepaTYpbl, HOpMaTI-1BHO-TeXHl-1yeCKOf1

AOKYM8HTal\1-11-1 .

npl1flO){(eHl1e 1. npOBoAa anlOMI-1Hl-1eBble 1-1CTaneanlOMI-1HI-1BBbie .

npl1flO){(eHl1e 2. Ir1HAYKTI-1BHoe COnpOTI-1BneHI-1B B03AYWHbiX nl-1HI-1f1

C anlOMI-1Hl-1eBblMI-1 npOBOAaMI-1 (A) B 3aBI-1CI-1MOCTI-1 OT )J,cp .

npl1flO){(eHl1e 3. Ir1HAYKTI-1BHoe COnpOTI-1BneHl-1e B03AYWHbiX nl-1HI-1f1

co CTaneanlOMI-1Hl-1eBblMI-1 npOBOAaMI-1 (AC) B 3aBI-1CI-1MOCTI-1 OT )J,cp ...

npl1flO){(eHl1e 4. YAenbHoe COnpOTI-1BneHl-1e Ka6enef1 C anlOMI-1Hl-1eBblMI-1

>Kl-1naMI-1 .

npl1flO){(eHl1e 5. non Hoe COnpOTI-1BneHl-1e l\enl-1 "epa3a-Hynb»

YeTblpexnpOBOAHOf1 B03AYWH0f1 nl-1Hl-11-10,4 KB C anlOMI-1Hl-1eBblMI-1

npOBOAaMI-1 .

CTp.

3

5

6



17pl1flQ)KeHl1e 6. nonHoe conpOTWBneHwe l\enliT "cPa3a-Hynb» anlOMWHVleBoro

YeTblpexnpOBOAHoro Ka6eml 6e3 MeTannVlyeCKoC'i 060nOYKVl Vl YeTblpex-

npoBoAHoC'i nVlHVlVl 0,4 KB C Vl30nVlpOBaHHblMVl npOBOAaMVl 83

17pl1flO){(eHl1e 7. AKTwBHble Vl VlHAYKTVlBHble conpoTVlBneHVl51

np51MoyronbHblx anlOMVlHVleBblX WVlH. 84

17pl1flO){(eHl1e 8. CpeAHee conpOTVlBneHwe aBTOMaTWyeCKVlX

BblKnlOyaTeneC'i W py6V1nbHVlKoB. 85

17pl1flO){(eHl1e 9. ConpoTVlBneHwe nepBVlYHblX 06MOTOK

TpaHccPopMaTOpoB TOKa Twna TKet>. 86

17pl1flO){(eHl1e 10. ConppTwBneHVl51 TpaHccPopMaTopoB 1010,4KB,

npwBeAeHHble K Ha'l1pmKeHVlIO 0,4 KB. 87

17pl1flO){(eHl1e 11. PeKoMeHAyeMble 3HayeHVl51 HOMWHanbHblX TOKOB

nnaBKWX BCTaBOK npeAoxpaHwTeneC'i An51 3all.\VlTbl TpaHc-

cP0pMaTOpoB 10/0,4 KB. 88

17pl1flO){(eHl1e 12. TeXHWyeCKVle napaMeTpbl npeAOXpaHVlTeneC'i 0,4 KB. 89
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