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DOl: 10.71527 / EP.EN.2025.02.001 

')l l< 62 1.313.3 

EDN : ALIWOF 

noBbiWeHJ.ie HaAEhKHOCTJ.i ryp6oreHepaTOpOB 

C B03AYWHbiM oxna>KAeHJ.ieM npOJ.13BOACTBa 
AO «CMJlOBble MawHHbln 

A31130B A. W., l<aHA. rexH. HayK; Azizov_AS@power-m.ru 
AHAPilED A. M., AOKrop rexH. HayK 

TEnAHOIJ A. A., KOCTEn bOB A. M., HA3APOB r. A. 
AO •·C~1100bl0 M8WJ1Hblll 

195009, Cnttl<r-n erep 6 yp r , yn. Bar yr HHa, 3, TIHT. A 

A. Ill. Aw/'1011 A. M AHopeee A. A. CmenaHoe A. M KocmeJlb()(J r. A. Ha:Jaj}06 

Prtc<::Mt!~p~mmorcn eonpocbl, cBSI3aHHble c HaAe>KHOCTbiO cHcreMbl 311eKTpH4ecKo i1 H3o
f1ii L!~I ~I lJbiCOI<OHarpy)f<eHHbiX MOLl.IHbiX ryp6oreHepar opOB C KOCBeHHbiM ra30BbiM 
oXt10)I(Aai'IW:iM. AO «CHnosbte MaWHHbl>> np H noM ep>KKe M HHnpoMropra PoccHH pea
mi3Yior fl!JOOI<T B0306HoBneHHSI npOH3BOP,CTBa ra30BbiX ryp6HH cpep,HeH H 6on bWOH 
MOt4HOC::TI>I o PoccHH. AnR KOMnne KTOBaHHR napora30BbiX ycraHoBo K r pe6y10rcR ryp6o-

l lt!IJtlTOpb1 C ObiCOKOH HaP,e>KHOCTbiO, cpoK C11y>K6bl KOTOpbiX COCTaBnReT He MeHee 
40 lll"lT. C~ICTOMa ::meKTpH4eCKOH H3onR4HH o6MoTOK crar o pos raKHX ryp6oreHe paropos 
llJiJlti(')'I'Cfl I<OI·ICTpyi<THBHbiM 3/leMeHTOM, KOTOpbiH BO MHOrOM onpep,enReT H(!Ae>KHYIO 
~ I(CI1f1Yfl'l't1LV1 10 -ryp6oreHeparopoB, oco6eHHO c B03AYWHbiM oxna>KAe HHeM, Y'fHTbiBaR 
O,I'\1-IOiJ!:JOMOHHOe B03P,e HCTBHe nOBbiWeHHbiX TennOBbiX, MeXaHH4eCKHX H 311eKTp H4eCKHX 
l ltlrpyliOI(. n opeBOA H3rOTOBneHHR CHCTeMbl H30nR4HH CTaTOpHOH 06MOTKH ryp6oreHe
j:ltlTOIJOU C: fJ03P,YWHbiM oxna>KAeHHeM Ha TeXH0110rHIO npep,sapHTellbHO nponHTaHHbiX 
nr~IIT (Rosin Rich) noJsonHn CHH3HTb ypo seHb B03AeHCTBYIOL1.1HX r eMnep aryp, MOAepHH
::J~Ipout~rb C:HCTeMy na3osoro ynnor HeHHSI H KopoHo3all.IHTbl. Pew eHbl npo6neMbl pa3-
flfii\I IOti Ol<n iBHOCTH H peMOHTOnp HrOP,HOCTH crar opoB, 4TO no3BOnSieT o 6ecne4HTb 
lll.MJOI<YIO I·IOP,C>I<HOCTb TaKHX ryp6oreHeparopoB. B KOHCfPYK4HH CHCTeMbl H30nSI4HH 
~IQmJnb:ilOIJilHbl T011bKO OTe4eCTBeHHble MarepHanbl, 4TO RBnReTCSI Ba>KHbiM npeHMyll.leCT
IIOM H yc:no o1o1nx caHK4HOHHo ro AaBne HHR. 

I( n 10 Cl ti il bi e c n o B a: KopnycHaR H3onSI4HR, na3osoe npornsoKop oHHoe no KpbiTHe, 
i i l'lOT~ILII•IbiC po3pffP,bl, BH6p OHCKpOBble pa3pRAJ>I. 

B l lfiC'rollUJ,ee opeM51 napora30BbiH I..I,HK/1 -

. - l loH<3onoo 3cj>cj>eKTHBHo e rexHonorH-

1< 

11'Cfl era Kl1104eBbiM 311eMeH
'Io1X nop PoccHSI nonHoCTbiO 

fi~1C~IT OT :!!apy6e>KHbiX nocraBOK ra30BbiX 
'ryp6~11'1 cp OP,I'I0H H 6onbWOH MOL!.IHOCTH, 

OlJP,tl(\T yrp o3y 3HepreTH4eCKOH 
.illi!OMOCI·IOCT~j cr paHbl [1] . n p H noMep>K
I{ft M~tl·1i1poMropra PoccHH A O <<CHnoBble 

l lll'fli'ETI1K,2025, N!! 2 

MaWHHbl>> peanH3YIOT npoeKT B0306HOB
neHHSI npOH3BOP,CTBa ra30BbiX -ryp6HH 
cpep,He i1 H 6onbwoi1 MOL!.IHOCTH B PoccHH 
[2] . B cocrase co speMeHHbiX MaHeBpeH
HbiX 3HepreTH4eCKHX ycraHOBOK C npHB<?
P,OM OT ra30BbiX ryp6HH r paP,H4HOHHO 
np HMeHRIOTCSI -ryp6oreHepar o pb1 c B03~ 
AYWHbiM oxna>KAeHHeM. AO «CHno si:.1e 
MaWHHbl>> npOH3BOP,HT MOLl.IHble ryp6ore 
Hepar op b1 C B03AYWHbiM oxna>KAeHHeM 
rnna T3CI> MOLl.IHOCTbiO p,o 225 M Br 

(350 M Br - npoe KT). Y4HTbiBaSI oco6eH
HOCTH paOOTbl napora30BOH ycraHOBKJ-1, 
Heo6XOAJ-1MO o6ecne4HTb nOBbiWeHHYIO 
HaAe>KHOCTb -ryp 6oreHepar op o s, cpoK 
C11y>K6 bl KOTOp biX P,On>KeH COCTaB11SITb He 
MeHee 40 ner . 

· CHcreMa 3ne KTp H4eCKOH H3onSI4HH o6-
MOTOK crar o pOB - KOHCTpyKTHBHbiH 3/le 
MeHT, KOTOp,biH BO MHOrOM Onpep,ens.eT 
Hap,e>KHYIO 3Kcnnyar a4H!<> ryp6oreHepa
rop os c B03AYWHbiM oxna>KAeHHeM, Y'fH
TbiBaSI COBOK)'nHOe B03P,eHCTBHe nOBbi
WeHHbiX TenllOBbiX, MeXaHH4eCKJ1X H 3neK
Tp H4eCKJ1X Har p)I30 K. Ans. H(!Ae>KHOH 
pa6oTbl cospeMeHHbiX ryp6oreHeparo
pos r pe6yeTCSI npHMeHeHHe CHCTeM H30-
11SI4HH C nOBbiWeHHbiMH 311eKTpOcj>H3H4e
CKJ1MH, Tennocj>H3H4eCKJ1MH H MeXaHH4e
CKHMH XapaKrepHCTHKaMH OTHOCHTenbHO 
rpaAJ-14HOHHO npHMe Hs.eMbiX. Bbl6o p co 
BpeMeHHbiX 311e KTpOH3011SI4HOHHbiX Ma
r epHanoB AflSI raKJ1x CHCTeM p,on>KeH npo
BOAHTbCSI Ha OCHOBe pe3y11bTaTOB THnOBbiX 
H cne 4Hal1bHbiX HCnbiTaHHH, a TaK>Ke npo 
sep,eHHSI pac4eTHo i1 0 4eHKH npep,nona
raeMo ro p ecypca HOBbiX nepcneKTHBHbiX 
CHCTeM 3neKTpH4eCKOH H3011SI4HH. 

AO «CHnOBble MaWHHbl» AflSI npoH3-
sop,crna craropo s ryp6oreHepar opos 
MOLl.IHOCTbiO AO 225 M Br c B03AYWHbiM 
oxna>KAeHHeM p,o 2018 roAa npHMeHSI11H 
rexHonorHIO BaK)'YM- HarHeraTenbHOH npo 
nHTKJ-1 (G lobal V PI). n o p,aHHOH TeXH0/10 -
rHH CTep>KHH H3011Hpy10TCSI cy><HMH ne HTa
MH, npH 3TOM nponHTKa H :xm e4Ka KOp 
nycHOH H3011SI4HH ocy ll.leCTB11SieTCSI nocne 
y KnaAKH cr ep>KHei1 B na3bl craropa. B npo-
4ecce 3Kcnnyara4HH raKHX reHeparopos 
BbiSIB11eHbl npo6neMbl, CBSI3aHHble C OC0-
6eHHOCTSIMH Ko HcrpyK4HH H r exHono rHH 
H3ror osneHHSI crar opo s .[3, 4] : 

- nOBbiWe HHbiH HarpeB H30nSI4HH CTa
TOpHOH 0 6MOTKJ1 B C04eTaHHH C HeP,OCTa
T04HOH r epMOCTOHKOCTbiO H 030HOCTOH
KOCTbiO nonyhpOBOASJLl.IHX KOpOH03all.IJ.1T
HbiX na30BbiX no KpbiTHH B 30 He BbiXOP,a 1-13 
na3a; 

- nOHH>KeHHaSI HaP,e>KHOCTb Kopnyc
HOH H3011SI4HH, H3rOTOBneHHOH no TeXH0 -
110 n1H BaK)'YMHo - HarHer aren bHOH npo
nHTKJ-1; 

- ocna6neHHe KpenneHHSI cr e p>KHeH 
B na3aX B pap,HanbHOM H TaHreH4Ha11bHOM 
HanpaBileHHH H, KaK cneP,CTBHe, Hapywe 
HHe KOHTaKTa na30BOrO KOpOH03all.IHTHO
ro nOKpbiTHSI CTep>KHeH C cepp,e 4HHKOM 
craropa c HHH4Ha4Hei1 npo4ecca BH6-
poHcKposoi1 3p03HH, npHBOASJLl.leH K pa3-
pyw eHHIO na30BbiX KOpOH03all.IHTHbiX no -

3 


