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- AKTyaJrbHocrb pa6oru

I4ccne4on annfl, n o6lacrn ynpaBnseMoro repMorAepHoro cI,IHTe3a, a raKlxe

pul3BnT?re ycKoplrremHofi r4 Jra3epHofi rexHurcr4, gJreKTpopa3psAHbrx r4 nyqKoBbrx

rexnorornft crnMyJrr4pyror co3Aauue r,rMlyJrbcHbrx ncrorrHlrKoB 3Heprur4 Ha

Ha[p.uXeHI4e OT HeCKOJIbKI4X KLIJIOBOJIbT AO HeCKOJIbKLIX MefaBOJIbT, C

r4MrrynbcHbrMr4 ToKaMr{ oT HecKoJrbKr4x aMnep Ao Aec.f,TKoB MeraaMnep.

[nralenrHocrb r,rMrrynbca raKr{x r4crorIHI4KoB Moxer BapbxpoBarbcfl or

HecKoJrbKr4x HaHoceKyHA Ao Aoneft MHJIJIHceKyHA, a rlacrora rroBTopeHlr{

r4Mnynbca Moxer cocraBJrrrb KaK eAHHIIIIbI fep[, TaK H TbIctr{I4 fepu.

I4irlnymcune lrcrorrHrrKn Hanp.axeHufi BKJIroqaIor B ce6t, KaK npaBrIJIo,

nepnravurrfi HaKorrr4reJrb sHeprr4r4, cr4creMy rpaucQopMaqura (yrvruoNeuux)

HarrpflKeHr{fl, cr4creMy KoMMyrarIHr{ u cprcreMy yrlpaBneHplt. B KaqecrBe

nepBr{qHofo HaKorrr4TeJrt 9HepfHH qaqe Bcero ucrroJrb3yroTc{ eMKocTHbre

HaKo[I4TeJIr4 gHeprr4n, pe]Ke r4HAyKTrIBHbIe HaKorIIzTeJIIl. Yrragoxenue

HanpsxeHr4r Moxer Aocrnfarbcr pa3HbIMI4 cnoco6aun: Bo-nepBbIX,

lepeKnroqeHl{eM SJIeMeHToB HaKonI{TeJIt C napaJlnenbHofo Ha

rrocneAoBareJrbHoe coeAraHeHrae (reHeparop Apra4reea-Maprca); no-eropbrx,

rpr4MeHeHr4eM HMrrynbcHoro rpaHcSopMaropa HarlpsxeHufl; B-Tperbl4x, c

rroMorrlbro pe3Koro oopbrBa 3ap.flAHofo ToKa T4HAyKTI{BHofo HaKo[I{TeJIs; LI

pa3nr4rrHblx crocoooB coeAI{HeHI4r vr

$oprr,rupyrcqpx nnsuit. B KaqecrBe

HaKOHeIL HCIIOJIb3OBaHIIeM

KOHCTpyKTI{BHOfO I{CrrOJrHeHHt

KOMMyTaTOpOB, KOTOpbre TBJTflIOTC{ KIIOTIeBbIMI4 KOMnOHeHTaMH }IMrIynbCHbIX

feHepaTopoB, r4cnonByroTcf rronynpoBoAHl4KoBble KoMMyTaTOpbI, TlIpaTpoHbI,

ra3opa3pqAHbre JraMnbr r4 HcKpoBbre pa3prAHr{KI4. [1]. Ha ceroAHf,IusIafi Aeur

nau6onee paclpocrpaHeHHbrMlltrBJr.rrrorcr r4cKpoBble ra3oBble pa3ps.qHuKu,

KOTOpbre LTMeIOT OTHOCT,TTeJTbHO npOCTyrO KOHCTpyKIIHK, BbICOKytO Ha,qeXtHOCTb,

rrpocrory n o6cnyxnBaHu:z Lr peMoHTe. B xaqecrne pa6ouefi cpe4hl B I4cKpoBbIX

paspflAHnKax HMnynr-burx reHeparopoB plcrronb3ylorc.n BblcoKonpovHble ra3bl,

Haxo.qtqr4ecfl. rroA BbIcoKr4M AaBneHr{eM, TaKr4e KaK a3or, gJlefa3 I4 HX CMeCU.



Qopvrnpyrcqne rvnkrtr

rpaHcQopMarlr4r{ r4MlyJrbcoB HanprxeHr{s r{ roKa. 3apx4ran Qopuupyrcqyn
JII4HI{IO or reHeparopa BblcoKoro Hanpf,xeHrzr, HeoOxoALrMo cKoMMyrraponarr ee

3a BpeMq MeHbIIree r{eM BpeMr npo6era gJreKTpoMarHr,rrHofi nolnu no erofi

Sopuupyroulefi rLrHvrv. Bperraa KoMMyraqnra Qopvrupyrculefi IrtrHr4vronpeAenf,er

BpeMfl HapacraHprfl reHepl{pyeMoro Ha Harpy3Ke HMrryJrbca. flaparraerpbr

I,ICKpOBbIX KOMMyrarOpoB 3aBHcflT oT HX Ha3HaqeHUt B pa3JII{rrHbIX feHepaTopax.

K npeueHHbrM [apaMerpaM orHocqrcr:

BpeMr KoMMyrarluu tr (10-ro-10-8 c)

BpeMq 3aAepxKrl cpa6arsrn aHkrs. L ( 1 0-e- 1 0-7 c)

pa:6poc BpeMeHr,r 3aAepxKlr cpa6arrrnaHr4s, A t, (10-10-10-8 c)

Anr,rTenbHocTb r{Mrrynbca Ha rronyBblcoTe

llapauerpu, Kacalorur4ecg roKa vr Hanp.sxeHr,rfl. Torz,

pa3psAHHKoM, cocraBrqror 102-106 A, a Hanpflx(elr4flKoMMyrr4pyeMbre oAHr4M

103-107 B.

Tarxe BaxHbIMH napaMerpaMr{ KoMMyraropa rBJrrercr ero

co[porr4BJreHr4e vr r4HAyKTr{BHOCTb. fIpUVeU ecJrr{ nepnufi napaMerp

onpeAensercr SusHrIecKHMI4 csoficrnaMrl nJra3Mbr pa3psAa B [poMemyrKe, ro

nropcrfi- TaKx(e reoMerpr4efi u roncrpyrqraefi oJreMeHroB KoMMyr aropa. l2l.
OBII3 Vlucruryra claJlbHoro.rHofi oJreKrpoHr.rxn CO PAH 3aHuMaerct

parpa6orr<ofi 14 KoHcrpyl{poBaHraeM BbrcoKoBoJrbrHbrx reHeparopoB c

HarrpqxeHuflv.r4 rlopflAKa eAr4Hrrrl Merasonrr r{ ToKaMr4 or eAr4HHu Ao coreH

KnnoaMrlep. ilns raKHX reHeparopoB Heo6xo4urrru BbrcoKoBoJrbrHbre

pa3pflAuvrKkr c pa3nr{rrHbrMu napaMerpaMu. C6opr<a Bcero reHeparopa, KaK

[paBHJIo, ocyruecrBnflerer. 6rzxe K KoHrIy 3aBeprxeHr4f, rrpoeKra. K 3ToMy

BpeMeHIl Bce KJIIoqeBbIe y3Jrbr, TaKr{e KaK BbrcoKoBoJrbrHrrft pasprAHr4K, AonxHbr

6rrrr rlcrrbrraHbr r4 HacrpoeHbr Anr pa6oru B cocraBe reHeparopa.

CrenA co3AaBzulct Anfl r{ccneAoBaHnfl xapaKTepucrkrK H r4errbrraHr4fl

lI3roT'oBJIeHHbIX BIICOKOBOJIrTHrTX fa3OBbrX pa3prAHI4KOB C HaIIpfXeHUeU ,{O I

MB u. AnuTenbHocrblo [p[.IKnaAhrBaeMoro HarrprxeHuflnopflAKa I MKc, Koropbre

qacTo r4cnonHyroT AJrr feHepr4poBaHr{r vr



Bocrpe6oBaHbl B ptAe pa6or B orAene BhrcoKLrx ilnorHocrefi eneprura (OB[I3).

Cos4anuufi creu4I4Meer rvrHoro$yHKllr{oHzrJrbHoe upLIMeHeHI4e, B rlacrHocrfi, oH

r4crroJrb3oBaH B Kar{ecrBe npororula feHeparopa BbrcoKoBoJlbrHbrx

Anfl nonyqeHur SneKTpoHHOfO 
'r ropMo3Hofo peHTTeHOBCKO|O

Moxer 6srm

HMnynbcoB

143nyr{eH14t

Ifelsro padoru flBnflercflpa:pa6orKa r{ co3AaHue KoMnaKrHoro creH.rra

AJIfl HccJIeAoBaHHt xapaKTepucrr,rK H lrcnbrra:ouit BbrcoKoBoJrbrHbrx ra3oBbrx

pa3pflAHvrKoB Ao I MB, I{ AJII{TeJIbHocrbro npr{KnaAbrBaeMoro Hanp.sxeHr4t

nopflAKa I urc H vccJIeAoBaHI4e Bo3MolKHocrr{ uonyqeHr4r MHoroKaHaJrbHoro

pex{I4Ma pa6oTbr BhIcoKoBoJIbrHoro ra3oBoro pa3prAHHKa c Hanpsxeuzeu 750

rB H AnnrenbHocrblo npl{KnaAbrBaeMoro Harrpr)KeHr4r [oprAKa I uxc gnr

yMeHbrueHr4.rr ero HHAyKTHBHOCTH.

[nr 4o crprxeHrrr [ocraBJre uuofi rle Jrr{ pelreHbr cneAyroq Lre 3afta!{u:

1 . o6sop Jrr4Teparypbr, rocBlrg{euuofi MeroAaM yMHoxeH hfl HanpflxeHnf 14

nu6opy cxeMHbrx pemeHufi An.rr AaHHoro creHAa.

2.Pacqer napaMerpoB creHAa c HanprxeHrreM ao 1 MB Lr Anr4renbHocrbro

npr.rKn aAbrBaeMoro Halp.rr)KeH r4fl rrop fl.Axa 1 urc.

3.Paepa6oma u H3roroBJreHr4e r{ccneAoBarenbcKoro creHAa c

aBToMaru3l4poBaHHoft cucteuoft ynpanreHr4q H perr,rcrpar\Lrrr cr.rrH€rJroB.

4. Zccle4oaaHue BblcoKoBoJrbrHoro pa3ptrAHrdKa c Hc[onHoBaHr4eM

CTEH,IIA.

Merolsr uccJrenoBaHufl

OcHosHrrru MeroAoM

Susvvecr<nfi 3KcnepHMeHT,

BpeMeHHbre xapaKTepucTuKu

raccneAoBarrnfl. B 4auHofi pa6ore flBJrfl,ercfl

B XOAe KOTOpOTO r43Mep.snHcb aMrrnHTyAHbre u

ToKoB r4 Ha[prxenuin B Kr]orIeBbIX y3Jlax creHAa.



HayuHue noJroxteHnfl, cSopuryJrrrpoBaHHbre Ha ocHoBe

pe3yJrbraToB HccJreAoBaHrrfl

1. Pa:pa6otaH, I{3roroBJreH v 3arryqeH creHA Am HcnbrraHr4fl

BblcoKoBoJrbrHbrx ra3oBbrx pa3prAHrdKoB c HanpflxeHlreM Ao 1 MB 14

.qnrdrenbHocrbro [plrKnaAbrBaeMoro Harrp{)KeHus uoprAKa I urc c

aBToM arn3 I{poB aHHofi cucreuofi ynpaureHr.rr u perr{ crp ar\r4vr curHaJroB.

2. Parpa6oran, I,I3|OTOBJIeH U pICnbITaH MHO|OT4CKpOBOI4

Manor,rHAyrrranHufi ra"lonufi pa3pqAHLrK c HarrpsxeHr4eM 75A xB v

AnvrenbHocrblo rrpr{KnaAbrBaeMoro Hanpsxeuus noprAna 1 uxc.

OcyqecrBJleHa cHHXpoHHafl KoMMyrarILUr yerbrpex napanJrenbHbrx

MHOfOr4CKpOBbrx prBpflAHr.rKOB, KoMMyrr{pynulr4x sOpvrnpyrcqr4e rrur]F'k1r/l c

BoJrHoBbrMr{ conporlrBneHr4rMr4 rro 3.7 Orra. flpu eroira cpeAHeKBaAparur{ecKoe

orKJroHeHrre BpeMeHr4 cpa6arunaHLrfl, pa3pf,AHr{Ka cocraBJrrer 6 HC, pa3Hr{rla

BpeMeHr{ 3arra3AbrBanvrs. cpa6arunanr4fl. orAenbHbrx pa3ptrAHHKoB cocraBnf,er He

6oree l0 nc.

3. VserurreHr4e BpeMeHr{ HapacraHr4f, LlMrrynbca HarrprxeHr4{ reHeparopa,

3anycKaroqero BbrcoKoBoJrbrHbre pa3prAHr{Kr4, c l0 Ao 20 Hc rrpr4Beno K

yBenurreHr4ro cpe.qHeKBaAparlrqecKofo oTKJroHeHue BpeMeHr4 cpaoaTbrBaEufl

pa3prAHr{xac4Ao6sc.

[ocronepHocrb n " oOocHoBaHH ocrb rroJryqeH Hbrx

pe3yJrbraroB

,{ocronepHocrb nonyrreHHbrx p$yJrbTaToB noArBepxAaeTc_rr

rrcrroJrb3oBaHrreM cTaHAapTHbrx MeToAr{K r43MepeHl{.rr aMrrnHTyAHbrx Ll

BpeMeHHbrx xapaKTepncrr,rK ToKoB 14 uanpxxeHufi, Bocnpor{3BoALTMocrbro

pe3ynbraroB, rr oJryqeHHbrx npl4 I4c nbIT a}Iuflx.



HayvHafl HoBr{3Ha

Onvcasnrrfi B pa6ore MHoror,rcKponofi

pa3psAHrrK Ha HarrpnreHrae 750 rB H roKoM

M€uroLtHAyxrueurrft rasosHfi

rrepe3 pa3pf,.qHr{K Ao 200 rA
parpa6oraH Ha ocHoBe npeAJroxeHgoro B [3] pa3ps.qnnKa An, KoMMyrarIrrH

Qopnaupyrollleft IrkrHHLr c BoJIHoBbTM conporlrBJreHrrevr 60 Onr. I,Icnonb3oBaH

6onee npocrofi, B OTrr{rruH or rrpeAnoxeHHofo B [3], Cnoco6 ynpaBneHHs

pa3ptAHI4KoM. Buepnrte ocyulecrBJleHa cr4HxpoHHas KoMMyrarlr{r qerhrpex

[apannenbHblx MHoroI4cKpoBbIX pa3p.[AHI4KoB, KoMMyTr{pyrorqHx

QopunpynilIue rvnr4Lr c BoJIHoBbrMr{ conpor[BneHrrffMr4 no 3.7 Ou. flpn erorr,r

cpeAHeKBalparHrrecKoe orKJroHeHLre BpeMeHr{ cpa6arunanr4fl, pipprAHr{Ka

cocraBJl.flet 6 Hc, puBHI{qa BpeMeHI4 3ana3AbIBaHufl, cpa6arunaHufl orAeJlbHbrx

pa3prAHr4KoB cocraBvrila ue 6olee l0 uc.

lfparcrnqecKafl 3 Harrr{Mocrb

Pa^:pa6oraH H Ia3roroBJIeH rlclrbrraremurrfi creHA c reHeparopoM 3arycKa

BbIcoKoBoJIbrHbIX pa3ptAHt4KoB, no3Bongroulufi [poBoALITb BbrcoKoBoJrbrHble 14

pecypcHbre r{crrbrraHr{r fur3oBbrx yflpaBr.seMbrx pa3prAHr.,rKoB AO I MB u

AIHTeJTbHOCTbTO [pr{KnaAbrBaeMofo Hanpf,xeHHr nopsAra I urc.
Paspa6oranHufi r4ccneAoBarelrcrufi creHA 6ul trcrroJrb3oBaH ilnfl

vr'cnstranuit 14 l4ccneAoBanuirt BbrcoKoBoJrbrHhrx f€BoBbrx p€r3pffAHr4KoB,

pa:pa6oraHHblx B HaIueM orAeJIe. Tarxe creuA r{crroJrb3oB€Ljrc{ B KaK cocraBHat
rlacrb feHeparopa BblcoKoBoJrbrHbrx ?rMrrynbcoB c HanprxeHHeM 850 r<B u

InHTenbHocrbro rlMnynbca HaflptxeHhrfl.Ha noJryBbrcore 16 uc 4la ncrbrraHufl

,upyrl4x o6renron.



Ilyd.nurcaqnu pe3yirbraroB r.rccJreAoBannfl

HanpanneHbr re3'cbr AoKJraAa na ronQepeHqr{rc EFRE 2024.

Jln.rHrrfi srraA ac[]rpanTa

llpe4cranJreHHar B pa6ore KoHcrpyKrlaq creHAa pa:pa6orana

KoJrJreKrr,rso\a: H.A. ParaxuH, B.K. llernH, A.A. Ka.ranxon, A.A. 3p$opr,

B. B. floAxonrrpoBa rprl aKrI{BHoM yvracrvru C. A. Barafiqena Bo Bcex pa6orax

no pa:pa6orKe, Il3roroBJIeHI{ro H I4cnbrraHuro creH4a. AcnHpaHToM rrpoBo.ql4ncf,

pacr{er gJleKTpocrarl{qecKIax uonefr creH.qa, pacqer r4 I,r3roroBJreHue AarrrHKoB

Hanp.nxeHwflHToKa. pa:pa6orKa orAeJrbHbrx y3noB KoHcrpyKrlr.ru creHAa, c6opra

I{ 3alrycK HcrIbITareJIbHofo creHAa, npoBeAeHue BblcoKoBoJrbrHhrx ucnrnanufi.

AcuupaHToM ocyqecrBJreHa paspa6orKa KoHcrpyKqulr pa3pfl.qHr{roa, c6opra

p€l3p.f,AHHKOB, LlX I4CTIbITAHVfl U I,CCneAOBaHT{e [apaMeTpoB pa3prAHr4KOB, a

TaKXe $OprvrylupoBaHr4e BbrBoAoB, "Ha 
ocHoBe [onyqeHHhrx AaHHbrx.

OcHoenoe coAeplr€Hrre pa6orrr

l. onncaHue cTeHAa Aflq uc[blTanr{fl BbrconoBoJrbrHbrx

pa3pflAHr{KoB

Crenl .{JI.rr r4cnbr Ta;rtvrfl BbrcoKoBoJrbTHbIX fa3oBbrx piBprAHr4KoB

u3 r{MflynbcHofo rpaucQopMaropa c nepBr,rrrHbrM HaKorrr4TeJreM

olrI4caHHoro a [4], Soprr,rrapyrouleft ITLTHnHHJTH KoaKcr{€rJrbHoro BhrcoKoBoJrbrHoro

KOHAeHCarOpa, reHeparopa 3arrycKa BbrcoKoBoJrbrHofo pa3pgAHHKa C

COCTOHT

SHepfLII4

a;nrllurygoir. 120 KB, pazpa6oraHHoro ro KoHcrpyKrlkrr4, onucaHHofi s [5],



HccneAyeMofo BbrcoKoBoJrbrHofo pa3prAHr{Ka. KOHCrpyrqna creHAa An,
I{CIIbITaHI4g BbIcoKoBoJIbTHbIX fa3OBbrx pa3prAHtIKOB C KOaKCIIilIbHbIM

BbICOKOBOJIbTHbIM KOHACHCATOPOM TIPI4BCACHA HA PUCYHTC 1.

-**ru 
- I

569

/ - uepnzuHufi u arotrr4 reJrb oHeprr4r4 ; 2 -uvny rrrc Hufi rpanc S opMarop ;

3-xoarcnalruufi BblcoKoBomruufi KoHAeHcar op; 4- HccneAyelaufi pa:prAHr4K;

S-errcorosomrHrIfi BbrBoA r4MnynbcHoro rpaHcQopnraropa.

PucyHor 1. KoncrpyKllu.g creHAa Anfl krcnbrranvrfl BbrcoKoBoJrbrHbrx

pa3prAHnron. Bn4 cBepxy.

CreH4 pa6oraer ro cneAyroqeMy arrropr{rMy.

llo roiuaHAe orep arop a c nynbra ynpaBJre Htrfl, B aBToMarr4 qe cKoM p exgMe,

rlpoHcxoAllr IIoAar{a Heo6xognuux 4aareuufi B pil}p.rrAHr4K nepBr{rrHoro

HaKoIIHTenfl', pa3ps.AHI{KLI 3alycKaloqero reHepaTopa, uccneAyervtrtfi pa3prAHr4K

r,r 3a3eMJrrrouee ycrpoficrno (nuenMorluJrr,rHAprr). flanee npoucxoAr{r 3aprAKa

eurocrefi nepBr{rrHofo HaKorrl,rreJrfl, KOHAeHCaTOpOB B 6norax

rlepeMarHu.{krBalF^Ltfl, 6loxe 3anycK.a nepBr4qHoro HaKorrrTerrfl, 6loxe 3a[ycKa

3arrycKaroulefo reHeparopa (fIrIH), roH4eucaropoB |LIH. Cucreua foroBa K

3anycKy.

flo rouaHAe oleparopa npor{cxoArrr 3anycx 6nora noAMarHr{.uuBaHufl

cepreqHura rpanc$opMaropa, B MaKcr4MyMe roKa, qepe3 100 uxc, 3anycKaercfl

HMnynbcHrtft rpaHcQoprraarop. Euctcocrl Sopnanpyroulefi Jrulvrvt(xoaxcualbHoro

KoHAeHcaropa) sapnKaerc.{ 3a BpeMr 1.3 rvrrc Ao ypoBrur 0.95 ot MaKcHMyMa H

8



cpa6arblBaer 3anycKaloullrfi reHeparop OIrIH), KoMMyrrapyrcrrlufi LrccneAyeMbrfi

pa3pf,AHI'IK. 3anycr 6nora HoAMarHr,rqtkrBanr4fl,, nepBnqHoro HaKonI{TeJrfl vl

3 allycKalolllero reHeparop a o 6e cn equBaercf, czcrenaofi c uHXpoHr{3 arlr{H.

I'Iunylrcuufi tpaHcQoprraarop c [epBurrHbrM HaKorrrrreJreM r,r3roroBJreHbr

Ha ocHoBe rrpeAJroxeHHoro B [4].

Ha pI4cyHKe 2 ueo6paNen nepnu.rHufi HaKorrr{TeJrb oHeprr{u I Ans
prMnynbcHoro rpaHcQoprraaropa Hanpsxenr4r.

1 -roHAeHcaropbr I43nM- 1 00-0.4; 2-rouuyrupyroulufi pa3p{AHr.rK;

3-nrrnoAlr BbrcoKoro HarrpflxeHnr; 4- nucoroBoJrbrHbrfi ssoA;

5- sa:eNdr-flrorqee ycrpofi crBo c [HeBMarHrrecKr{M rrplrBoAoM

PucyH orc 2 . frepnuqHrrfi H aKo[r{renb oHeprr4 H Arrs, uMuynbcHoro

rpaHcQopMaropa Hanpf, xeHr4r.

Eax [epBlrrrHoro HaKorrr,rreJr.s 3a[oJrHeH rpaHcSopMaropHblM MacJroM.

KouAeucarophl I43IIM- I 00-0,4 c cyMMapuofi erurocrbro 7 24.6 u(D :apxNarorct
rIepe3 BhlcoKoBonrrHufi BBoA 4 or 30 lo 80 rB or BHeruHero ucror{HuKa

BblcoKoro Halptx(eHws. C [oMoIrIbIo yilpaBnseMoro pffip{AHr{Ka rpr4rarpoHHoro

TI4na 2, eMKocrHofr HaKonItreJIb 1 paspaNaercs, Ha repBurrHya o6uorxy



HMnyJrbcHofo rpaHcsopuaropa rrecrbro orpe3KaMu rca1etxKBl4M .qnuuofi I na

rlepe3 BbIBoAbI BblcoKoro HanprxeHus 3. 3a"servrrqroqee ycrpoficreo 5 cryxnr
Anfl cHflTutfl' OCTarOqHoro Ha[prxeHr{s B KoHAeHCarOpax ilepBHqHOrO

HaKonHTenr. Irlcrponofi npovrexyroK B yrpaBJrreMoM pa3p.rAHr4xe 2 paneH

7.65 rr'rrr'r c rotlHocmro 0.05 una (norperlHocrb H3MepeHr{r ruraHreHqraprynr).

Tox Ha BbIXoAe [epBl4qHoro HaKonurenfl In"prrn r.I3Mepgercr uoqcoM

Poroscroro. lloqc Poroscroro oxBarbrBaer Becb KoMMyrnpyroquft pa3ptrAHr.rK 14

pacnonaraercfl Ha cpeAHeM Al{aMerpe 199.8 uu. Tox B Harpy3K€ In.n. H3Mepflerct

rlotcoM Poroncrcoro B pe)KpIMe rpaHcsoprraaropa roKa r{ oflpeAeJrrerc.rr KaK:

rAe Kr - qyBcTBHTeJrbHocTb norca Poroscroro (Kn.o"""r:293,8 A/B),

r43MepreTcs

IJn.p"r" : Kunrpr"r'Ko.n'(Jo.u,

(t)In,r. : KI'Ko.n'Uoru/ Rn,

Ko.n - roe0QuqlreHT AeneHra.rr ocna6r{Tenr (Kocn :6), uo.u. - cr{rHan c

ocrlr4nnorpaQa s BoJrbrax.

K1:LAVI,

Ir4=V*Fo*f*t,
rAe L- r.rHAyKrHBHocrb rorca Poroncxoro, M - xoeQQzuHeHT B3ar4MHoft

pIHAyKUHLI p0 - uarutrrnafl. rlocrof,HHan,4n' l0'7; N-roJrurrecrBo Br{TKoB B rrorce

Poroscxoro (230); l-4nuna norca Poroncroro; S- nnoqaAb ceqeHn.f, Br4rKa

(34.51 rrana2);

zngyrruBHocrb rro{ca, H3MepeHHas c rroMorrlbro H3Mepr{Tens RLC

cocraBJrrer 5.2 rr,rxfn; xos0QnqneHT Bar4MHofi r4HAyKrIr{u M=I7.7

pacqr.rraH no Sopuyne 3; Kr293.8 (Sopnaym2).

Hanprxeune Ha BbrxoAe nepBurlHoro HaKolraTeJrt

p€3HCTI4BHbIM A9JIHTeJI€M Hanpt)KeHIzI{ H OnpeAeJIteTc{

r4e Kgn.oBr4qH - ros$$raqueuT AeneHH.g AenI,rreJI.rI HallptxeHur (Ku repBr4qH

=330,12), Ko.n - roe$SuqlleHr AeJreHr{f ocra6nrer.a (I(orn:6), Llocu. - cr{rH€rn c

(2)

(3)

E7-8

ufH

(4)

ocqr{nJrorpaQa n BoJrbTax.
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finn zapxAru QopMupyloqeir tu:auu 4o pa6o'rero HanpsxeHut 1 MB

npuiraeHeH HMrrynbcHufi rpaHcSopuarop (pracynox 3). fnannas, 3aila''ra ilpu

paspa6orKe BbrcoKoBoJrbrHoro r,rMrryJrbcHoro rpaucQopMaropa - peanr,r3al{r,rff

naAdxHofi pabotrt 6es npo5ofl H3onflrIr4oHHbIX npoMe)r(yrKoB n rpanc$opMarope

(rraeN4y uepauvHofi o6vrorrofi u nropzuHoft o6rraornofi, MexAy nroprauHofi

o6uorrcofi u cepAeqHr,rKoM, MexAy BHTKaMTa nropuunoft o6rraorxu) npu

uapa:uurofi I4HAyKrLrBHocrr4 rpauc$opMaropa, Aocraror{Ho ne6omruoit Ans

3apf,AKrr rrLrlJvrld 3a cpaBHI4TeJrbHo KopoTKoe BpeMr, rrTo npr{Bo,4r,rT K

neo6xoAzMocrr4 yMeHbrrreHprfl r43oJurllroHHbrx [poMe)KyrKoB. flpu pacvere

gneKTplrqecxofi rtpoqHocrr4 H3onrrlr{oHHbrx rlpoMexyrKoB r{crroJlb3oBaJracb

rporpaMMa Elcut 4n.a pacu€ra eneKTpocrarr{qecKr.rx uonefi .

TpaHc$opMarop pa:rvreqen B MeraJrJrr4r{ecKoM Kopnyce / c ra6aprarHbrMu

pa3MepaMkr: Anvna - 61 1 MM, rrrupuHa - 854 MM, Bblcora-L475 MM, repMerr,rqHo

3aKpbrroM rpuruxofi 2.

/-KopuycrpaHc$opMaropa; 2-xpuurarpaHcSopMaropa; 3-CepaeqHr{K

rpancSopMaropa; 4 -surxu rpanc$opMaropa; 5-Kaprcac rr3 roJrr,rsruneHa;

d-flonocrb Ans uacrsHofi t4sonflrlr4u;

8-BrrcoroBoJrbrHbre BBoAbr; 9-Bsoa

Z-Beol x Qopnazpyrcrqeft nnnvru;

NOAMATHI,II''LIBAHHfl:

Pucyuo r 3 . KoHcrpyKrlr4r rrMnynb cHo ro rp aHc Soprvrarop a

TpaHcSopMarop BbrrroJrHeH Ha 3aMKHyroM Topor{AanbHoM cepAerrHuKe.
ll



cep4euHux 3 rpaHcsopMaropa ua6pau r43 orreJrbHbrx cepAeqHHKoB,

cepAerIHI4KI4 HaMOTaHbI neHrofi ra:3neKrporexHlrqecKofi crann 3-3425 runpuuoft
18 vrvr I'I Tonlqunoft 50 MKM, cyMMapHoe ,,onepeq'oe ceqeHr.e cepAer{Hr.rKa

rpauc0opMaropa no (xene3y) cocraBJr{er 100 cu2. Maxcurua*Huft neperraA
I'IHTyKLIIu crarlu 3-3425 cocraBJlter oKoJIo 4Tt,yAenbHa{ [poBoAr{Mocrb cTurJrH

5* 106 l/oira*rr'r' Burru kr3 oneKTporex'uqecrofi craJrrd B cepAerrHuKax

rI3oJIrIpoBaHbI Apyr or Apyra rascaHosofi nneHrofi roluluuoft l0 MKM.

Cep4evuuK pa3MeIIIeu n r<apx ace 5I,I3 IroJprgrl{JreHa. B rrrecrax c MaKcrlManrnoil
HanprDKeHHOCTbro gneKTpr4qecKoro [oJrr B KapKace arr6paHa IlonocTb 6 lDs.
o6ecne.reHu.rr MacJl.snofi I43oJIrrIHr{.

Ha xaprace cMoHTI'poBaHbI ABe coeAI{HeHHbre [apanJrenbHo BTopr'rrHbre

o6uorrcn ws 20 BI{TKoB KaxAat. Bnrxu 4 usroroBneHbr r43 AropaJnouuHuenofi

OAHHaKOBbTX 3a3opoB MeXAy

Asa p.flAoM HaxoA{rqr4xcfl,

BITTKaMH Ha pa3Hbrx Ar4aMeTpax ManHr{TorlpoBoAa.

KoHrIa o6uorox coeAr{HeHbr Apyr c ApyroM ,r

IIoJIocbI TonIIIHHofi 8 uu, npoQunnponauHoft no urrirpuHe Anr o6ecne.reHra.fi

rpyxlIHHbIM KOHraKroM coeAl{HeHbr C BBOAOM rC QOpurapyloulefi ilvilupr 7. ilsa
APYfHX KOHIIA BTOPI{IIHbIX O6UOTOK 3ZBCMJICHbI. IICTNCPTUft

o6uo'ror coeAprHeH c cepAeqHnKaMr.r MarHr4TorrpoBoAa.

BTopHrrHbrrr,rn o6uorKaMl4 MOHTHpyeTc, B ropnyc /.

vI3

c

llepnuuHa.a o6uorxa rpancsopMaropa r{Meer oAr4H Br{roK, roroprrfi
oopa3oBaH BbIcoKoBoJIbrHbIMH BBoAaMu 8 Attr- noABoAa 3nerTpr4r{ecxofi 3Heprr,rr4

or HaKorrr4Terfl nepBnrrHoro rr KopnycoM rpaHcsopnaaropa 1.

fepueruvHrrft naeraJrJrr4t{ecKufi xopnyc r,rMnynbcHoro rpaHc0opMaropa

3aroJIHeH rpaHc{opMaropHblM MacJIoM c npo6nnHbrM Ha[p.flxeHuerr,r 50 - 70 KB

Ha craHAaprnufi npoMexyrox upu6opa AIIM-90 (2,5 unr).

A,s rncnonb3oBaHvrfl rronHoro nepenaAa ua*rursofi
cra6nnusaLryrr napaMerpoB @oprvrupyeMbrx r4MnynbcoB

rr oAM arHr.rrrr4Baur4e c ep4evuura 9.

l-Ipune4ennaa K nropz.ruoft o6uorre cyMMapHar aH.{yKTr4BHOCTb

[epBl4'{Horo HaKoIII{TeJI-f, 14 IIapa3HTHa.f, I{HAyKTIIIBHOCTr rpaHCQOpMaTOpa

BnroK oanofi

Cep4euHux

rIHAyKr{u[ kr

ucrronb3yeTct

t2



cocraBJlter npLIMepHo 78 MK|H, €ut<ocrr nepButlHoro HaKonlrreJr.f, ((B yAape)
cocraBJrrer 1.8 nQ.

Cyo =Cn. r.ln' , (5)
rle cn.H- eMKOCTb [epBHtIHOrO HaKO[LITeJr.{, n- KoJMqecrBo BLTTKOB B

rpaHc$opMarope.

[,t orleHoqHbrx pacqeroB npoqecca 3ap{Aa eMKocrr4 Qoprranpyroqeft
IILrHr4kr 6e: y'rera [orepb gHeprHI{ B nepBr4rrHoM HaKonI{TeJIe gHeprl{r{ AocraroqHa
cxeMa 3aMeIIIeH'I-fl I4g nOcJIeAoBaTeJIbHO coeAnHeHHbIX eMKocTI,I

rpaHcQopMaropa B ((ylape; Cya, cyMMapHofi uHgyKTtrBHocrbro uepBr{rrHoro
HaKoIrI4Tent, npHBe4euHoft K BTopI4rrHoMy BI4TKy, u [apa3urHofi r{HAyKTr{BHocrr4

flepBurrHoro HaKorrrrreJrr 3Hepfr4r{ L'rr* u durocru sopvrupyrorqefi rHuuu c4.
HanprNeHr.re Ha eMKOcrr4 sopiraupyroqefi rruHuuu6 0npe[eJrserc.,r sopnrynofr 6:

#a' = trn^ftilr - r*sTr) ;r = z"@
(6)

(7)

rAe D -nuyrpeuuzfi Ar4aMerp BHerrrHero 3JreKrpoAa Sopnrnpyroqefi
rrnntrrl, d- Hapyxunfi 4uarr,lerp cperHero sJreKrpoAa sopurEpyroqeft rr4Hr4l,

e-orHocr4TeJrbHa{ rr4gneKTpr4qecKar npoHrrrlaeMocrb.

Bperrax pacrpocrp a:r,elkrfl. gneKTpoMarHurnofi BoJrHbr no {roprrarapyrc11efi

rge Uro- HarrpsxeHr.re rpaHcsopMaropa B (yAape); t_npeux.

(Doprvr rapyrculafl Jrtrnr{fl

B onHoe oe c orporr4 BJr eHrae S bpunpyrcqefi rvrlvrLr, o[peAen, erc, KaK :

oo*h2p-d,

* - l*VE,-7,

13

(8)

rrulluvr onpeAenreTc_g KaK



trAe l-4nnua Soprvrrapyroulefi rtrrrvr:s^, M; r-orHocHTeJrbHa.rr

Ar4SneKTpr.rqecKar flpoHHrlaeMocrb; c-cKopocrb cBera B BaKyyMe.

BonHosoe co[porr{BJreHr{e $opnrupyroulefi ilLrHr4r4 creHAa c AraaMerpoM

D=568 uu, d:390 rrau H rnullepnnonofi r43onrrlr{efi (e=42) coruracHo Sopuyne 7
paBHo 3.5 orra. [nnHa Soprrazpyrorqeft nvlr4pr creHAa paBHa 0.4 u, BpeM,

pacnpocrpaHeHlIf, sneKTpoMarnurnoft BOJrHbr no Qopnaupyrouefi IrurHuLr

cornacHo Soprr,lyne 8 panuo 8.7 Hc.

Aff pacqera

BbrpaxeHr'reM:

r{HAyKrHBHOCrrir soprranpyrolllefi I.H]HHU BOCrrOJrb3yeMc{

t-trvoInZt.2nd (e)

(10)

rAe D -nuyrpeHnufi AHaMerp BHerrrHero eneKrpoAa Qopuupyroulefi
Irv}JvrvI, d- uapyxHrtft 4uanaerp cpeAHero oJreKrpo4a Qoprr,rnpyroulefi rpr1krr4,

t-orHocl{reJlbHaf, AlroneKTpuqecKatr npoHprrlaeMocrb, I- Annua rfoprr,rnpyrcrqeft

rrkrHl4vr B MeTpax.

Eurcocrr Sopnanpyronleft IrvrHvrr creHAa paBHa 2.48 H@ (Qopnry.ua l0),
Cyrvrnrapnat eMKocrl Sopnrnpyroulefi Jrr4HHLr, c yqeToM Toprla, cocraBr,rJra 3 H@.

rAe D -nuyrpeuuufi Ar,raMerp BHerrrHero oJreKrpoAa QoprrarEpyroulefi

rrvrHvrvr, d- HapyNHufi AZauerp cpeAHero sJreKrpo4a Qopvrrapyrcqefi rrHHLrH, It-
OTHOCI4TEJIbHA' MATHHTHA' npoHI4IIaeMOcTb, [rs-M4THHTHAfl nOCTOqHHar. I-

AIruHa Sopurapyroqefi JIIIHI4H B Merpax. llp" Anr.rHe Sopunpyroulefi rvHr41

creHAa 0.4 vr, I4H,qyKrI4BHocrb Sopurnpyroqefi lruHarucorJracHo Qoprrayne 9 panHa

30.2 nfH.

lnx p acvera eMKocru $ opuupyrorqefi rrr4nutr Bocuoirb3yeMcr BbrpaxeHrreM :

. _ Ztees ,u - -D-r 'Lna
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HanpxxeHue Ha napyNuoft Ir]gI]H:/Ivr U6 I43MepreTcr AByxcTyrreHrrarbrM

€lrrocrso-pe3llcrl4BHblM AeJrr4TeJreM (pucynox 4). ,{enurenr pac[oJroxeH B

BbrcoKOBoJrbrHoM BbrBoAe r,rMnyJrbcHofo rpaucoopMaropa (pucyHorc 1),

3anoJrHeHHoro rpanc$opMaropHbrM MacJroM.

U8X

I*,
TY--*-l

i *.*u
-Ld,r If "- T"***""----*--**l Ueux| *n' t*t
'_ " $ __***_:r_

PucyHox 4. Cxeua gneKTpnqecKa.t npr{Hr{r4rr r4anb*afl AByxcryneHr{ aro ro

AeJrHTenr Ha[pr)KeHr{t

(11)

fAe I ceKropa- H enoJIH afl l.nuHa o KpyxH ocrll eMKo crHoro AeJILITeJIfl ,

Az -napyNuufi Ar.raMerp @JI c yqeroM ronrqlrHbr SomrnpoBaHHoro
TeKcroJII4Ta, 0t -auyrpeHruft Ar,raMerp @JI, e:2.2-orHocureJrbHas

Al4sneKrp?IqecKat rlpoHlIqaeMocTb rpaHcQopMaTopHoro MacJra. Euxocrs Cr:8
n@ (Qopuryra 1l).

EurocTb Cz H3rOrOBneHa vrs AByxcropoHHero $onrrupoBaHHofo

reKcroJrr{ra ronrrlr{Hofi 0.41uu, c o6rlaAKaMu 0.472 MM, pa3MepoM 0.109 M Ha

0.5 vr. Ernxocu C2 Ll3MepeHa Ha r{3Mepr{rene RLC E7-8 u cocraBJrs,er 5.402 nC-.

KoaQtpuqr{eHr AeJreHr{r Kg paccyrrrbrBaercr uo Qoprrayne 12:

Kc:(Cr+C2)lCt (r2)
KoeSSuq14eHr AeJIeHI4t eMKocrHoro Aenr{Tenr paBeH Kg:767.25

Eurocrnas qacrb AeJII4TeJIT o6pasonana AByMr KoaKcr{anbHbrMr4

eMKocrf,Mu @JI onpeAenrerc{ no Sopnryne:

"rffi* /..*"op" /nar,

(Sopuyra 12).
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3anycrcarorr1nfi reHeparop

Ans rtoiryrreHufl ueo6xoAlrMoro BpeMeHr{ HapacraHr{{ r,rMnynbca

UeHx

Ueux

Ueurx

Ueutx

Pucyuo r 5 . Cxeua gleKrpuqecKafl npr.rnrluu rrarbnafl, 3anycKaroqero f t IH

- AnlrreJrbHo cTb spoHra I,rMrryirbca BbrxoAHoro HarrprxeHrirs

- aMrrJrr{TyAa HMnynbca 3anycKa

- [onspHocTb r4MlyJrbca 3anycKa

- paooqee.{aBneHLIe

- yIapHafl eMKocTb

Koucrpyrqr{Jr 3arrycKaroqero fnH rpeAcraBJreHa Ha pr4cyHKe 6.

8-10Hc;

15 - 20 xB;

oTpr4rlaTeJrbHa{.

Ao 6 aua.

3,96 H(D

Harlpf,)KeHtrfl, I.nfl, cHHXpoHHoro 3arrycKa Ao 4* raualon paspa6o?aH, Ha ocHoBe

rlpeAnoxeHHoro B [5], 3arlycKalorqufi rpexcryneHqarnfi reueparop uMnynbcHbrx

Hanp{xeHufi (fI4H), cxeua Koroporo npeAcraBJreHa Ha plrcyHxe 5.

U3ap

Usan

K ocu

O c u o sH rr e rexHr4r{e cKr4e xapaKTepucrr,rKu f LIH :

- 3aprAHoe HanprxeHlre

- [onrpHocTb 3apsAHoro HarrprxeHHt

- aM[JrHTyAa BhrxoAHofo HarrprxeHpr.rr

- nonf,pHocTb BbrxoAHoro HanprxeHr,r.fl

40 - 45 rB;

NOJIOXI{TENbHA';

120 - 135 rB;

oTpr{rlaTenbHar;

t6
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PucyHor 6. KoHcrpyKrllrfl 3anycKarcrrlero fI4H

Kaxgar cryneHb 3 cocrozr lr3 ceMr{ KoHAeHcaropoB TDK-50kV-1,7n

(50rB, I,7 HO), coeAraHeHubrx rapaJrneJrbHo. 3aprgxa cryneuefi

ocyqecrBJr.rrercr r{epe3 3ap.rrAHbre pb:ucropu 4 TBO-5 conporuBJreHr'reM

R:5 l0 KOrr,r. Mexay cryneHsMr4 KoHAencaropoB pacnonoxeHbr pa3psAHHKr4,

nepnuft I{3 Korophlx BbInoJrHeH y[paBnseMbrM. Cryneun reHeparopa cr.rrHyrbr

IrInI4JIbKarvru I us KanpoJloHa. Bce oJreMeHrbr fI4I{ pacloJroxeHbr B repMerr.rtrHoM

MeTZLIIJII4IIeCKOM KOpnyCe, 3aIIOJTHeHHOM CyXHM BO3AyXOM npH rroBbrrueHHoM

AaBIreH:av. Buno4 HarrpxrKeHr{{ ocyulecrBrrs.ercfl, qepe3 H3oJrrrop 2 u3

noiII{3TLIJIeHa qerblpbM-rr xa6ersvrz KBp{-120.qnunoft uo 6 u, uo4rcJrroqaeMbrx K

pa3prAHnxarvr Sopuupyrcqux nuruafi . Ilaparvrerpu ra6ens KBI4- I 20 :

Cnu6: 100 n@/vr, R*u6:50 Ou, ror4a Rnurp IWI=12r5 Ou, CHarp yy;:Z,  u@.

C ucnorb3oBaHr{eM o.qHoro'Ka6er.fl B Br{Ae Harpy3Kr{ nonyqeHo BpeMt

HapacraHwfl uwilyilbca Hafipfl]KeHus. MeHee l0 ac, nppl noAKJlroqeHur.{ qeTblpex

ra6enefi BpeMt HapacraHufl,uwrryilbca HarrprxeHlrr yBenurrunocb Ao 20 nc.
t7



2 MnoroncmpoBoft rasoeuft parpflAHr.rK BbICOKOTO AaBJreHrrff

Pa-rpx4nraK npeAH€BHaqeH

(3CMJITO)) C MI,IHI4MIUIbHbIMH

Anq KoMMyrarIHr,r Qoprraupyrolr1efi rruHr4r4 Ha

noTepfMH SHeprUu v MplHLlM€rrrbHbrMH

r4cKalKeHr.rxrr,ru Qopnrr4pyeMoro HMrrynbca.

OcHonHrre rpe6onaHux K pa3prAHlrKy MHHHM€rJrbHbre aKTHBHoe

corrporr4BJreHr4e 14 r{HAyKTHBHOCTb pa3p{AHUKa [pr4 6onruou pecypce

cpa6arunanuit. Arrnnnoe conport4BJreHue pa3prAHHKa orrpeAen.f,ercr Alrauofi u

Korl4qecrBoM I,IcKpoBbIX KaHaJroB upu cpa6arbrBaHr{H pa3prAHHKa, ToKoM qepe3

IacKpoBble KaH€uIbI H BI{AoM r{c[onmyeMoro rzua. LlH4yrrnBHocrb pa3pqAHr4Ka

onpeAentercf, Alngoft v KonllrlecrBoM I4cKpoBbIX KaHaJIoB, a raKxe

KoHcrpyK\ueit (anranofi v gnavrerporr,r) pa3prAHr4Ka. ,ftuua pa3prAHr4Ka

orlpeAenterc.t 3neKTpurrecroft lporrHocrbro [oBepxHocrr{ u3onflTopa

pa3ptAHl{xa. B KoHeqHoM cqdre aKTlIBHoe conportrBJreHr,re r4 r{HAyKTHBHocrb

pa3p.rAHI,IKa onpeAeJlslorcs greKTputrecrofr nporrHocrbro r{cKpoBoro

rlpoMex{yrKa u sneKTpl,Iqecroft [porrHocrbro noBepxHocrrr H3onrropa np?r

3aAaHHoM raBneHr{r4 Lr poAe rasa [6].

OnracasHufi B pa6ore MHororlcKponofi ManoraHAyxrranHrrfi rasosHfi

pa3prAHr,rK Ha HailpsxeHue 750 rB u roKoM rrepe3 pa3prAHHK AO 200 KA

pa:pa6orar Ha ocHoBe npeAJroxeHHoro B [3] pa:pxAHr.rKa AJrr KoMMyrar\r4u

Qopunpyroulefi Irunr4kr c BorrHoBbrM conporr4BJreHr{eu 60 Orra. B Haueft pa6ore

6rtlo ueo6xo4ul,to clIHXpoHHo 3arrycKarb qerbrpe pa3pf,,qHlrKa, no3ToMy B

oTJIHIIHI4 or npeAno)KeHHoro n [3], 6ul zcnoJrb3oBaH 6olee npocrofi cnoco6

yrrpaBJreHr4r p€l3pflAHr{KOM. Ha pr4CyHKe 7 rrpr{BeAeHa KoHCTpyKrIr4t

BbICOKOBOJIbTHOTO CUJIbHOTOqHOTO y[paBnfleMoro MHofor{cKpoBoro r€t3oBoro

pa3prAHr4Ka, pa3pa6oraHsoro Ha Harrpsxeur{e 750 xB.

l8
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PracyH or 7. KoHcrpyKur{r ynp aBJrreMo ro paspfl AHriKa

Bcs xoncrpyKrlr{r (ropnyc /, ocHonurte 2, J u ynpannsrcuufi

4 enempo4u) BbrnoJrHeHa H3 HepNaneroqeft cr€urn. tr4sonmoprr 6, T

I43roroBJIeHhI Lr3 KarlpoiloHa. Pa:sxgHnarcu{ufi pa3prAHrrK 5 u ocHoBgofi

pa3pflAHlrK 3arloJrH.llorc.f, cyxnM Bo3IyxoM noA AaBJreHr{eM lo 15 aruocQep c

ro.mofr pocbr ao -60oC.

Mnoroucrponofi Manol{HAyruanHrrfi rasosufi pa3psAuraK npeAHa3HaqeH

Antr KOMM y r a\uv < QopurEpylorqe fi JI I4HI{r{)) c BoJrHoBbrM c onporr4BneHr{eM

p:3,7 ou. BucoKoBoJrbrHrrfi ererupoA 3aprxaercs Ao HanprxeHr4fl

U.uo:750 rB. 3auycratoquft oneKTpoA, Bbr[oJrHeuHufi B BuAe Ar4c6a c ocrpofi

rcpourcofr ALIaMerpoM 8crra. 3asop MelKAy nycKoBbrM u BbrcoKoBoJrbrHbrM

sJleKrpoAarvu 26 una. lIoreHIII{an oneKrpoAa paBeH noreHrluany npocrpaHcrBa

6es ero yrlera, nooroMy greKTpr,rqecKoe noJre Ha ero KpoMKe He ycraJruBaercr.

llpn nogatle Ha nycronofi gJIeKTpoA rroAxriraroulero r{MnyJrbca serra.ruHofi

120 KB orpl{Ilarerusofi nonrpHocrr.r npoucxoAr4T ycrirJreHrire noJrs na ocrpofi

KpoMKe LI MHoroKanalrHufi npo6ofi pa3prAHoro npoMe)r(yrKa. ftr roro .rro6rr
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nycKoBat qenb He oKa3brBana BlrvrfrHprs Ha noTeHrllraJr noAx{Hraroulero

SneKTpoAa, onpeAenteMblft eMKocrHbIM,{eneHpreM ocHoBHoro HarrprxeHr,r{,

Mexr{y noAXI4raIoIuHM enerupo4bu u nycxonofi qenbro ycraHaBnr4Baercfl

pa3Brr3brBaroqufi pasprgnur 5.

O6ecne.IeHI,Ie MHoroKaHarrbHocrn 14 MErJIoro par6poca BpeMeHr4

cpa6arunaHvfl pa3ptAHI,IKa o6ycronneno KoporKHM BpeMeHeM HapacraHvl

rrM[ynbca 3anycKa, nopt.qKa 10 Hc, 14 aMrrJrnTyAofi HMrryJrbca 3arrycKaroulero

feHeparopa, He MeHee lUYo or 3aprAHoro Harrprxenuxl2l.

I,lcuuraHl4e ocyuecrBJl{Jlocb Ha creHAe c eMKocrbro Harpy3Kr4

C:3 H(D H I,IccJIeAyeMbIM BbIcoKoBoJrbrHbrM MHoroKaHaJrbHbrM pa3p.[AHr..rKoM.

B orHosoe conporlrBJreHpre Sopnrnpyrculeft rvr*uu p:3,5 orvr (Sopu y m T), BpeMt

npo6era oneKrpoMarnurnofi nonuir t :8,7 nc ($opuyra 8). @opnaupynuat

Jrr4Hvrs.3apnKaJracb Ao HanpsxeHus,T50 rB ea 1,3 urc. Irlcnurantrflpa3pfrp;Hr{Ka

IrpoBoAI{nHcb B pexl{Me KoporKoro 3aMbrKaHrax. lleptroA KoJre6awuit KoHTypa

npu cpa6arbrBaHur4 pa3pf,AHl,rrca 6es ynpaBneHrax (cauoupo6ofi)'trI20 Hc, rrpr4

sroM HHAyKrI,IBHocrb pa3pqAHoro KoHrypa cocraBrrfl.rra L:I21.6 nfH. llepno4

xore6asufi xonryparrpn BHerxHeM 3anycKe pa3prAHr{Ka paBeH Tz:105 Hc, rrpr4

3roM r4HAyKrr4BHocrb pa3pr.{Horo KoHTypa cocraBr4 na 93.1 nfn.

Tax KaK rrepr4o4 pa3pflAa KoHrypa T=105 HC, a BpeMr npo6era

sJleKrpoMarHuruofi BoJIHII no Soprraupylouleft lrkrHvrrpaBHo 8.7 uc, ro e€ HyxHo

paccMarplaBarb KaK KoaKcuamsufr KoHAeHcarop. PacqerHar r4HAyKTHBHocrb

KoHrypa 6es pa:prAHI4Ka L:43.8 ufs. Tarurra o6pasoM rrpra pa6ore pa3prAHraKa

6ee ynpanJleHl4.a I{HAyKrI4BHocrb pffipfl4HnKa cocraBuna75.2 sfu u npu pa6ore

pa3pflAHl4Ka C BHeITIHLIM 3anyCKOM T4HAyKTT4BHOCTb pa3pfAHr{Ka COCTaBHJTa

49.3 HfH.

llpu pa6ore p€BptAHI4Ka 6es ynpaBJreHrlf, rlMeJro Mecro yBerriqeHr,re

r4HAyKrr{BHOCrr.r pa3ps.liHnra, upo6ofi upoucxoAr4n IIo oAHoMy KaHany u pa3prA

cMerrlancr K qeHrpy ynpaBnrroqero sneKrpoAa (pncyHon 8). IIpu sanycKe

pa3p{AHHKa or 3anycKaloulero reHeparopa ua6lro4a-ncr MHoroKaHalrurrfi

upo6rrfi ro Kpalo 3auycKaloulero oneKrpoAa c KoJrr4rrecrBoM KaHanoB n: (4-6).
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Pa:pr4HHK 3allyeKareq plMnynbcoM Harrpr)KeHvrs. c aMnJrr,rryAoir U:120 rB

BpeMeHeM HapacraHtrfl MeHee 10Hc.

llpn BpeMeHH HapacraHr{s 3a[ycKaroulero LrMnynbca Hanpf,xeHr{f,

oAHH KaH&ir sanycna)reHeparopa paBHoM 10 Hc (pa6ora-rr Ha

cpeAHeKBaAparl{qecKoe orKnoHeHue BpeMeHr4 cpa6arnnanr4s. pa3psgHuKa

cocraBJrrer 4 nc. Cra6pusuoe yflpaBireHrre pa3p.rrAHr4ra 6rruo noflyrreHo IIpH

AaBneHI,II4 cBbIIue 10 aruoc@ep. IIpu MeHbrxeM AaBJreHHr.r Ha6nroA€urucb

caMonpoooH pa3ptAHofo [poMe)KyTKa n yBerlrrreHne nHAyKTrrBHocTH

pa3pflAHHKa.

Ha pucyure 8 npIEneAeHbI cneAbr spo3r{r{ Ha 3anycKarouleM gireKTpoAe or

LrcKpoBofo pa3prAa.

l- oguuouHbre pa3px4n (cauonpo6ou);2- npu MHoroKaH€urbHoM pexr4Me

(sauycr or |I4FI)

PracyHor 8. CleArr spo3ur4 Ha 3arrycKarouleM oneKTpoAe

llpn pa6ore Ha enerrpoSr{3raqecKofi ycrauoBKe qerbrpe Soplaupyntqux

IrI4Hr4r4 cI,IHxpOHHo KoMMyTI4pOBaJILIcb Ha 3eMJItO, KaXAaq cBoIaM pa3pfAHHKoM.

llpu apenreHll HapacraHrrtr HM[yJrbca Harrp.f,xeHu.rr reHeparopa, 3a[ycKaroqero

pa3p.[IHLIKLI, paBHOM 20 HC CpeAHeKBaAparUrreCKOe OTKJrOHeHr,re BpeMeHr4

cpa6arun aHr4fl pa3px4HuKa cocraBJr{er 6 Hc.

Buepnrte ocyqecrBJleHa cI,IHXpoHH€ur KoMMyrarlrur 4 rapaJrJrenbHbrx

Qopunpyrcul{x nunuit, c BoJrHoBbrM conporuBJreHneM 3.7 Orra qerbrpbMt

r4ccnenoBaHHhrMu prcKpoBbrMLr

2l

pa3pflAHprKaMr{. llpu



cpeAHeKBaAp aTr.rqec Ko e

COCTABJI{CT 6 HC. HA

orKJroHeHr{e BpeMeHI4 cpaoaTbrBanvlfl.

pI4cyHKe 9 npune4eHbr ocqnnnorpaMMbr

pa3pf,AH14Ka

cHHXpOHHOTO

3anycKa rrerbrpex Sopvuapyrcqux rtutruia.
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/ -HanpxxeHr{e Ha BhrxoAe HMnyJrbcHoro rpaHc0opMaropa, 3aprxa}oulero

Q opuupyrc tllue nunvru 2 - wmy nb c H anp{xe Hr.rfl 3 arycKarorqe ro reHeparopa;

3- roxu pa3prAHHKoB $opMlrpylorrlnx nuHnir.

PucyHor 9. OcqnnnorpaMMbl cr4HxpoHHoro 3a[ycKa qerbrpex OopMr4pyroqrx

IrnH.uu

ooprr,rupyrcqr4e rra*vrr4 sap fl>Karrkrc b Ao HarrprxeH ufl 7 5 0 xB sa BpeMs

2,3 MKc. llplr crrHxpoHHoM cpa6arbrBa*nr4 4x paspnAHHKoB, roK pa3p Ma B

p€r3prAHr4 xe (u:u ep q,rrc fl, rroqcaMr4 Porosc xoro) cocraBJrrJr nop.rrAKa

Bpenax HapacraHr4s HMnynbca roKa cocraBnno 50 Hc. llpn BpeMeHu

Qopuzpynulnx r,u:ruit 6onee 2.3 MKc B HeKoropbrx 3anycKax

Ha6lrc4alzcr calaoupo6ou oAHoro Hs qerhrpex pa3prAHr4KoB Ao [puxoAa

KaxAoM

200 xA.

3aprAKr{

r4Mnynbca 3arrycKa.
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.t rtJ SAKJIIOqEHI{C

1. Paspa6oraHuuft nccJleAoBatenrcrnft creHA c aBroMarnsuponanuofi

cucrevroft ynpaBJleHuf, u perr{crparlufi crrrH€uloB flr;rflercfr BaxHbIM

HHCTpyMeHTOM Ant HCCJIeAOBaHI'Ig BbTCOKOBOJTbTHbTX ra3oBbrx pa3pflAHHKoB c

HarIpfxeHI4eM Ao 1 MB I,I BpeMeHeM npuKnaAbrBaeMoro Ha[p.s]Kenr4fl.rroprAKa

I rvrxc.

Pa:pa6orannufi I4ccJleAoBaremcrufi creHA 6rrr ucnoJrb3oBaH Ant

nclrtrasufi 14 uccneAona:auit BhlcoKoBoJrbrHbrx fa3oBbrx p€l3p.rIAHt4KoB,

pa:pa6oraHHblx B HaIIreM orAeJre. Tarxe creHA HcrroJrbsoBaJrcr B KaK cocraBHaq

llacrb feHeparopa BblcoKoBoJrbrHbrx r4MrrynbcoB c Ha[pfl)KeHr4eM 850 rB pt

AnI4TeJIbHOCTbIo LIMIyJIbCa HaIIptXeHI4s. Ha nOJIyBbICore 16 Hc An{ r{CnbITaHHt

Apyrr.rx o6rexros.

2. Enn

M€LnoI{HAyKrusHHft rasossrfi pa3p.rrAHHK c HanpsxeHlreM 750 rcB.

OcyruecrBJreHa

Sopunpyloqrzx turruir

pa3ps,Anr4KaMr,r. llpu

pa:pa6orau, H3roroBJreH H r{c[brraH MHorollcKponoft

clrHxpoHHar KoMMyTarlr,rf, lleTbrpex [apaJrneJrbHbrx

c BoJrHoBbrM conpornBJreHueM 3.7 Ovr qerbrpbMt

3TOM CpeAHeKBaApaTHqeCKOe OTKJTOHeT{r4e BpeMeHH

cpa6arunanzrfl, pa3ptAHI4Ka cocraBnrer 6 Hc, pa3Hl,rqa BpeMeHri 3arra3AbrBaHtrfl,

cpa6aruna:elvrfl, orAenbHbrx pa3psAHr4KoB cocraBJr.fier He 6onee 10 uc.

B xoAe gKcnepHMeHToB 6uno ycranoBJreHo, rrro Aauuslfi pa3pf,AHHK

pa6oraer npu Harlptx(eHIIH 750 xB c BpeMeHeM 3apflAKra Soprraupyrcu1ux nuHufi go

2.3 urc. flpu erou B HeKorophlx nycKax, nprl 3apflAKe Sopvrnpyrculrlx nu:nufi sa

BpeMt 6olee 2.3 rvtrcc,ua6lroAa-rrucb caMonpo6ou oAHoro r43 rrerbrpex pa3psAHHKoB.

3. veenuqeHrae BpeMeHr.r HapacraHr.r{ r{Mnynbca HanpalKeHut

3arlycKaloulero reHeparopa c 10 Ao 20 Hc rrpuBeJro K yBerurreHraro

cp eAHeKBaIp arl4rle cKo ro orKJro HeHHe BpeMe Hra cp a6 arbrBaHr4r p a3prAHHKa

c 4 to 6 Hc.
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