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Ha aBTOpecpepaT ,z:u1cceprnu1rn: noceBa Ocrnna feHHa,z::i;beB11qa Ha TeMy: «CrpyKrypHbIH 11 

napaMerp11qecKl1H Cl1HTe3 3Heprer11qeCKl1X KOMrrneKCOB, o6'be.[{l1HeHHbIX B 3JieKTpoceTb », 

npe.ncraBJieHHOH K 3aru11re Ha COl1CKaH11e yqeHOH CTeneHl1 KaH.[{11.[{aTa TexH11qec1rnx HayK ITO 

crreu11aJibHOCTl1 2.4.2 - « 3JieKTporexH11qecK11e KOMIIJieKCbI 11 Cl1CTeMbI» 

TeMa ;::i;11cceprnu110HHOH pa60TbI noceBa Ocrnrra feHHa.[{beB11qa 5IBJI5IeTC5I a1nyaJJbHOH B 

CB51311 c Heo6xO.[{l1MOCTblO o6ecrreqeHl15I 3Heprer11qecKOH 6e3onacHOCTl1 11 Heo6XO.[{l1MOCTblO 

C03.[{aHl15I 3cpcpeKTl1BHOro OTBeTa Ha B03Hl1KaIOIUMe Ha COBpeMeHHOM 3Tane ycrrOBl15I 11 cpaKTOpbI, 

co3.na10ru11e B03MmKHOCTb HaHeceH115I yruep6a 3Heprer11Ke Pocc11i1:cKoi1: <De;::i;epau1111. ,lJ;rrH 

06ecrreqeH115I 6e3orracHocr11 3ner<rpocHafor<eH115I 11 cHmr<eH115I 3r<orror11qecKoro crre;::i;a OT o6'ber<TOB 

reHepaun11, Heo6xo,z::i;11MO C03.[{aBaTb HOBbie CTpyKTYPHbie perneHl15I opraHl13aU1111 

3JieKTpocHafor<eHl15I. 3Tl1 perneHl15I ;::i;omKHbI 6bITb ycroi1:q11Bbl K BHe3aIIHbIM IIOJIHbIM l1Jll1 

qacr11qHbIM OTKa3aM OT.[{eJibHbIX yqacTKOB 3Heprer11qecKOH MHcppacrpyr<rypbI 11 II03BOmIT 

pa3Bl1BaTb 3cpcpeKTl1BHbie TeXHOJIOrHl1 reHepau1111 11 pacrrpe.neneHl15I 3JieKTp03Heprn11 Ha 

TIOCT05IHHOM TOKe. 

B ,z::i;aHHOH pa6ore .[{JI5I 06ecrreqeH115I Ha.[{e)lrnoro OTKa3oycroi1:q11Boro 3neKrpocHa6)1<eH115I 

rrorpe611TemI rrpe;::i;rraraercH HOBbIH crroco6 06ne.n11HeH115I o6'beKTOB reHepau1111 11 rrorpe6rreH115I 

3Hepr1111 B e,z::i;11Hy10 Cl1CTeMy CB513HOCT11, KOTOpa5I crroco6Ha 06ecrreq11Tb B03MO)KHOCTb nepe.na1m 

3Hepr1111 Me)l<JJ:Y BceM11 o6'beKTaMl1 pacripe;::i;erreHHOH 3JieKTpocer11. B Kaqecrne orropHbIX 

3JieKTporeHep11pyIOIUl1X ycrnHOBOK rrpe;::i;rraraeTC5I l1CTIOJib30BaTb ycrnHOBKl1 IIp5IMOro 

rrpeo6pa30BaHl15I yrneBo,z::i;opo,z::i;Horo TOIIJI11Ba, COJIHeqHO-BeTpOBbie 3JieKTpOCTaHU1111 11 TOTIJil1BHbie 

3JieMeHThI, KOTOpbre B COBOKYIIHOCT11 c BO.[{Opo,z::i;HbIM Ul1KJIOM 11 MaJibIMl1 aTOMHbIMl1 

3JieKTpOCTaHU115IMl1 o6pa3yIOT Cl1CTeMy, o6'be.[{l1HeHHyIO no TIOCT05IHHOMY TOKy, 11 crroco6HyIO 

crn611rrhHO 06ecrreq11BaTb 3JieKTp03Heprnei1: Harpy3KY pa3rr11qHoro Macrnrn6a MOIUHOCT11. 

ITorryqeHHbie pe3yrrbTaTbI l1MeIOT HayqHyIO 11 npaKr11qecKyIO 3Haq11MOCTh, 11 .naIOT 

B03MO)l<HOCTb rrepeCMOTpeTb KOHuerrryarrhHbIH IIO.[{XO.[{ K rrpoeKT11pOBaHl1IO aBTOHOMHbIX 

3Jier<Tpocerei1: HOBOro IIOKOJieHl15I, KOTOpbie np11MeHl1Mbl .[{J15I y;::i;arreHHbIX perl10HOB 11 

Kp11r11qecKOH 11HcppaCTPYKTYPbl. 3Tl1 o6'beKTbl 11MeIOT CJIO)l<Hbie TOIIOrpacp11qecK11e 11 

KJil1MaT11qecK11e ycrrOBl15I 11 11X yqeT II03BOJI5IeT BHeCTl1 BeCOMbIH BKJia.[{ B HanpaBJieH11e pa3Bl1Tl15I 

3JieKTp03HepreTl1Kl1, IIOKa3bIBaeT rny611Hy rrpoBe.[{eHHbIX 11ccne;::i;oBaHl1H 11 aK1)'3JlbHOCTb 

rrpe.nnaraeMbIX rexH11qecK11x perneH11i1: . 

B aBropecpepare rrp11Be,z::i;eHhI pe3yJibTaTbI perneH115I HayqHo-rexH11qecK11x 3a,z::i;aq: crroco6 

pean113au1111 6a30BOro KOMIIOHeHTa pacrrpe;::i;erreHHOH 3JieKTpoceT11, COCT05IIU11H 113 3a.[{aHHOro 

KOJI11qecTBa IIOJib30BaTeJiei1: c co6cTBeHHbIMM l1CTOqH11KaM11 reHepau1111 11 HaKonrreHl15I. 

Pa3pa6oTaH crroco6 pearr113au1111 IIOBbIIIIeHl15I HOM11Harra HaTip5I)KeHl15I B ceTl1 .[{JI5I nep110,z::i;11qecKl1X 

Harpy30K, rrpeBbilllaIOIUl1X TeKYIUYIO HOMl1HaJibHyIO MOIIIHOCTb CeTl1 , 6e3 l1CIIOJib30BaH115I 

IIOBhIIIIaIOIU11X KOHBeprepoB 60JibllIOH MOIUHOCT11. 

,ll;ocTOHHCTBOM .n11cceprnu110HHOH pa60TbI 5IBJI5IeTC5I o6ocHOBaHHbIH crroco6 IIOCTpOeHl15I 

HOBbIX crpyKTYP 3rreKTpocer11, II03BOJI5IIOIU11H 3Haq11renbHO IIOBbICl1Tb OTKa3oycroi1:q11BocTb 11 

Ha.[{e)KHOCTb 3JieKTpOCHafor<eHl15I 3a cqeT op11r11HaJibHOH cxeMbl 06'be.z:i;11HeHl15I o6'beKTOB 

pacrrpe.z:i;eneHHOH reHepau1111 11 rrorpe6rreHl15I . ITpe;::i;rro)l<eHHhlli crroco6 pacqera 3Heprer11qecKoro 

6anaHca II03BOJI5IeT 3cpcpeKT11BHO rrpoB0.[{11Tb pacqer COCTaBa aKKyMyrr11py10ru11x 11 

reHep11pyIOru11x MOIUHOCTei1: o6'beKTOB .z:i:rr51 rapaHr11poBaHHOro 06ecrreqeH115I rrorpefo1Terrei1: 

3Hepr1111. 
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OcuOBHbIMU pe3yJibTaTaMU pa60Thl noceBa o.r. 51BJUIIOTC5I: 

pa3pa6ornHa Mo,n:errh, 06ecnetnrna10meM: CHHTe3 cxeMhI pacnpe,n:erreHHOtt 3HepreTHqecKoif ceTH c 

TpeTbeH CTeneHhlO CB513HOCTH, Ha 6a3e KOTOpoM: CTpOHTC51 ofrheJJ:HHeHHe HCTOqHHKOB H 

noTpe6HTerrei1 3HeprnH; 

co3,n:aH p51,n: MaTeMaTHqecKHX Mo,n:errei1 KJIJOqeBhIX o6beKTOB pacnpe,n:erreHHOH ceTH .z:i:rr51 nepexo.n:a 

K noJIHOH Mo,n:eJIH 3TOH ceTH, KOTOpbie no3BOJI51IOT onpe,n:eJIHTh napaMeTphl reHepHpYJOIIIHX If 

aKK)'MYJIHPYIOIIIHX 3JieMeHTOB, BX0.1J:51IIIHX B ceTh; 

pa3pa6oTaH MeTO,n: nocTpoeHH51 caMoperyrr11pyeMhIX pacnpe.n:erreHHhIX ceTett Ha nOCT051HHOM 

TOKe pa3JIHqHoro MaCIIITa6a MOIIIHOCTH c yqeTOM Tonorror11qeCKHX, KJIHMaT11qeCKHX H MeCTHhIX 

TeppHTOpHaJihHhIX cpaKTopoB; 

ccpopMHpOBaH KOHI!eIITYaJihHhIH o6JIHK nepcrreKTHBHhIX 3HeproCHCTeM, HCIIOJlh3YlOIIIHX MeTO.D:hl 

IIp51MOfO npeo6pa3oBaHH51 XHMifqecKOH 3HeprnH yrrreBo,n:opo,n:Horo TOnJIHBa B 3JieKTpHqecKyIO H 

TeIIJIOBYJO 3HeprHIO c HH3KHM yrrrepOJJ:HhIM crre,n:oM . 

IIpaKTH'lecKaH ~euuocTb ,n:11cceprnu110HHoi1 pa6oThI 3aKJIIOtiaeTC51 B crre.n:y10meM: 

pa3pa60TaH KOHTporrrrep pacnpe.n:erreHH51 3HeprHH aBTOHOMHOH 3HepreT11qecKOH ycTaHOBKH ; 

pa3pa6ornHa 3ap51JJ:Ha51 CTaHIIH51 .D:JI51 3JieKTpHqecKoro TpaHcnopTa; 

npose,n:eHhI 3KcnepHMeHTaJihHhie HCCJie,n:oBaHH51 Ha cpH3HqecKOH MO,n:errH 6a30BOro cerMeHTa 

pacnpe,n:erreHHOH 3JieKTpoceTH, .D:OKa3hIBaIOIIIHe B03MO)KHOCTh caMopery JI51IIHH B ceT51X 

noCT051HHOfO TOKa no 3a,n:aHHOMY uerreBOMY nOKa3aTeJIIO BhIXO.D:HOro HaIIp51)KeHH51 6e3 

.n:npeKTHBHO a,n:pecHoro ynpaBJieHH51 H CHHXpOHH3aIIHH no,n:KJIJOqeHHhIX K ceTH reHepaTopoB 

3HeprnH; 

npose,n:eHhI 3KCnepHMeHTaJihHhie HCCJie,n:oBaHH51 Ha cpH3HqecKOH MOJJ:eJIH 3ap51JJ:HOH CTaHIIHH .D:JI5I 

3JieKTpHqecKoro TpaHcnopTa, nocTpOeHHOH B KaqecTBe o,n:Horo H3 o6beKTOB 6a30BOro 

KOMnoHeHTa pacnpe.n:erreHHOH 3JieKTpoceTH, l!TO .D:OKa3hIBaeT B03MO)KHOCTh opraHH3aIIHH 

6hICTporo 3ap51,n:a c 6orree BhICOKHMH nOKa3aTeJI51MH TOKa H Hanp51)KeHH51 cpaBHHTeJihHO c 

cymecrny IOIIIHMH B ceTH; 

Ha OCHOBe pa3pa6oTaHHhIX MaTeMaTHtieCKHX MO,n:erreM: H 3KCnepHMeHTaJihHOH o6pa3IIOB, 

pa3pa6oTaH p51.D: aBTOHOMHhIX 3HepreTHl£eCKHX ycTaHOBOK, o6ecneqHBaIOIIIHX Kpyrrroro,n:HqHoe 

3HeprocHafoKeHHe. 

Hay'IHbIMH pe3yJihTaTaMu ,n:ncceprnunoHHOtt pa6oTbI 51BJI51IOTc51 : 

perneHa HayqHo-TeXHifqecKM 3a,n:aqa no MHHHMH3aIIHH pHCKOB pa36arraHCHpOBKH 

3JieKTp11qecKOH ceTH, B03HHKaIOIIIHX npH no,n:KJIIOtieHHH K Hett HOBbIX o6beKTOB reHepaIIHH 11/ HJIH 

noTpe6rreHH51 3HeprHH c pa3JIIfqHhIMH HOMHHaJiaMH Hanp51)KeHH5I; 

C03,n:aHa If anpo611poBaHa HOBM MeTOJJ:HKa nocTpOeHH51 3JieKTpoceTH c no,n:KJIIOqeHHeM no 

nOCT051HHOMY TOKy, OTJIHl£aIOIIIMC51 TeM, qTo 06beKTbl reHepaIIHH H noTpe6rreHH51 no,n:KJIIOtiaIOTC51 

K ceTH qepe3 ,n:ByHanpaBrreHHbie DC/DC KOHBepTephI c orpaHHqHTeJI51MH MaKCHMaJihHoro TOKa; 

perneHa 3a,n:aqa opraHH3aIIHH OTKa30YCTOif qHBOro 3JieKTpOCHafoKeHH51 noTpe6HTeJI51 B CJIO)KHbIX 

ycrrOBH51X 3Kcnrry aTaIIHH. 

ITo aBrnpecpepaTy ecTh crre,n:y10mne 3aMeqaHH51: 

He npoBe,n:eHo TeXHHK0-3KOHOMHqecKoe cpaBHeHne CMernaHHOif pacnpe,n:errnTeJibHOH ceTH 

nOCT051HHOro TOKa c 3-M51 BBOJJ:aMH cpaBHHTeJibHO c 6orree 3KOHOMHqecKH o60CHOBaHHhIMH 

pa,n:HaJihHOH HiHJIH KOJibIIeBOH cxeMaMH, TeM 6orree c yqeTOM Heo6xo,n:HMOCTH HX o6crry)I<HBaHH51. 

YnOMHHaeTC51 HCnOJib30BaHHe MaJibIX MOJJ:YJibHbIX peaKTOpOB aTOMHbIX 3JieKTpOCTaHIIHH, HO He 

YKa3aH THn H B03MO)KHbie napaMeTpbl 3THX peaKTOpOB, KOTOpbie 3aBeJJ:OMO npoHrpbIBaIOT 

aJibTepHaTHBHhIM HCTOqHHKaM 3HeprocHafoKeHH51 IIO CTOHMOCTH H 3Hepro3cpcpeKTHBHOCTH. 



He npirne,n:eH cpaBHHTerrbHhlli aHaJIH3 3aTpaT Ha Hcnorrb30BaHHe pa3rrlfqHhrx THTIOB HCTOqHHKOB 

3HeprHH If 3JieKTpMqecKHX coe,n:MHeHHH B BM.D:e Ka6erreti HJIH npoBOJJ:OB, I<OTOpbre 6y;::i:yT 

HCilOJib30BaTbC5I B C03JJ:aBaeMbIX aBTOHOMHbIX 3JieKTpoceT5IX HOBOfO IlOI<OJieHH5I. 

ITpe;::i:cTaBrreHHbie 3aMeqaHH5I He cHmr<aIOT o6meti norrmrauerrhHOH 011eHKH ;::i:ttccepTaIIHH, 

I<OTOpa5I BbITIOJIHeHa Ha BbICOKOM HayqHOM ypOBHe, HMeeT rrpaKTMqecKyIO ueHHOCTb If HOBM3Hy. 

B uerroM cqMTaio, qTo ;::i:ttccepTaIIHOHHa5I pa6oTa JioceBa OcTarra f eHHa;::i:heBHqa 5IBJI5IeTc5I 

3aBeprneHHOH HayqHO-KBarrmpMKaIIHOHHOH pa60TOH If COOTBeTcTByeT Tpe6oBaHM5IM, 

rrpeJJ:b5IBJ15IeMbIM K I<aHJJ:HJJ:aTCKHM JJ:HCCepTaIIM5IM c yqeTOM IIYHKTOB 9-14 «I1orrmr<eHH5I 0 

rrop5I;::i:Ke rrpMCY)l(JJ:eHH5I yqeHhIH cTerreHeti», yrnep)I<JJ:eHHOro ITocrnHoBrreHMeM ITpaBHTeJibCTBa 

P<l> OT 24.09.2013 r. NQ842, aero aBTop 3acrry)lrnBaeT rrpttcy)l<JJ:eHH5I yqeHoti CTeneHH r<aH,n:tt;::i:arn 

TeXHifqecr<MX HayK no crreuttaJibHOCTH 2.4.2 - «3rreKTpOTeXHMqecr<He KOMTIJieKCbI If CMCTeMbI». 
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