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"Cunosble MalNHbI" — Be[lyLLMiA POC-
CUCKMIA NPOV3BOAMUTENb U MOCTABLLMK
KOMINIEKCHBIX PeLLeHW B 06acTi sHep-
FOMALLMHOCTPOEHNS, BKIIOHAIOLLMX
MNPOEKTUPOBaHVE, MPOV3BOACTBO, MOC-
TaBKY, MOHTaX, MOLEPHM3ALMIO 1 Cep-
BMCHOe 06Cy>X1MBaHMe 0b60opyAoBaHNS
L7151 TEMMOBbIX, aTOMHBIX U MMAPaBN-
HeCKMX NEKTPOCTAHLNM.

“CunoBble MaLUUHBbI" 00bEeONHAIOT
NMPU3HaHHbIX NAEPOB POCCUNCKOTO
3HEpPreTM4ecKoro MalmMHOCTPOEHMS:
JeHnHrpagckmnin Metannu4eckmii 3aBog,
3aBop, "InekTpocnna”, 3aBof, TyPONHHbIX
nonarok, “DHepromallskcnopT”, a Takxe
Kany>ckuii TypOUHHbBIN 3aBOA, U
oTpacneBon MHCTUTYT HIMO LUIKTA

M. V.. MonsyHosa.

ObopynoBaHue, U3roToBneHHoe 1 noc-
TaBfeHHoe NpeanpUATUAMIN KOMMaHNK
B 87 cTpaH Mu1pa, B HacTosLLee BpeMs

coctaBnseT okosio 10% obLien ycTaHoB-
NEeHHOW MOLLHOCTK B MUpe u1nn 300 IBT.

YHUVKanbHbIV OMbIT NPEANPUATMN KOM-
MaHWN B NPON3BOACTBE SHEPreTUHeCKoro
060pyaoBaHMs, COBPEMEHHan HayYHO-
nccneposarensckas 6asa 1 nepefosble
TEXHOMOMM MO3BONSAIOT KOMMaHNN
"Cunosble MaWMHbI" Npeiarath
CBOWM 3aKa34mkaM MaKCMManbHO Tex-
HUYECKM HAafEXHbIE 1 3KOHOMMYECKM
BbIFOAHbIE peLleHns B 0bNacTu cepsuca
SHepreTM4eckoro obopyaoBaHNS.




CEPBUC AEVCTBYIOLLErO OBOPYJOBAHUA T3C, A3C, I'AC

B PeKOHCTPYKLMS OCHOBHOIO U
BCMOMOraTesisHoro 060pyaoBaHus
C LeNblo NOBbIWEHNS MPOEKTHbIX
roka3saTenen, nobaBneHus nnm
M3MeHeHWs psafa dhyHkuni (nepesog,
KOH[EHCaLMOHHbIX 6110KOB
B TENNOMUKALMOHHbIN, NepeBos
otbopa 13 TeNNOPUKALMOHHOIO B
NPOMBILLSIEHHbI UM HA06OPOT)
BMJIOTb [0 MOJIHOW 3aMeHbI
060opynoBaHMA Ha Ka4ecTBeHHO
HOBOe.

B MogepHn3aLumsa OCHOBHOMO U
BCMOMOraTefibHoro 06opynoBaHms
C 3aMeHOW YaCT1 OCHOBHbIX Y3/10B
1 MEXaHM3MOB Kak B 3aBOACKMX
yCNOBMSIX, Tak U Ha MeCTe YCTaHOBKM.

B MopaepHu3alms 1 3ameHa obopy-
LLOBaHWs ApYrviX NPON3BOAUTENEN.

TexHn4eckoe conpoBoOXaeHVe
nnaHoBO-NpedynpeanTenbHbIX
PEMOHTOB.

FapaHTUIMHOe 0DCnyXKMBaHWe.

OnepaTrBHOE CepBUCHOE
obcnyxxumBaHme.

Y4acTve B HemnnaHoBbIX pemMoHTax.

ObecneyeHne 3anacHbIMM YacTaMM
M cneumMatepmanamMm.

OnepaTrBHas NnocTaBka 3an4acren
C "cepBuc-cknaga”.

OLeHKa onTMManbHOro cpoka
NPOANEHNS 3KCMNyaTaLmm no
pe3ynbTaTaM AMarHOCTMPOBAHMS
1 CNeLmanbHbIX pacyeToB.

ABTOPCKMIA HAA30p.

CEPBNC NPU NMNOCTABKAX KOMIUJIEKCHOIO ObOPYJOBAHNA

B TexHM4eckoe pyKoBOACTBO
MOHTa>xOM, NMyCKOHaNagoYHbIMM
paboTamMu 1 CAaya B SKCMTyaTaumio
3HepreTMyeckoro 0bopyaoBaHMs.

B TexH14eckoe pyKoBOACTBO Hana-
LOYHbIMW paboTamm Mo OTAENbHbBIM
BMOaM 000pyAOBaHMS.

B [apaHTUNHOE 0DCNyXMBaHMeE,
y4acTue B MNaHOBbIX PEMOHTaX,
pa3paboTKa TEXHONOIMIA PEMOHTA.

B PeweHue NpobeMHbIX BOMPOCOB
3KCMNyaTaumm, MoMoLLLb B OCBOEHN
3KCMNIyaTaUMOHHbIX PEXXMMOB Ha
FOJIOBHOM ¥ BHOBb BBOAVMOM
obopyaoBaHUM.

CepBKrCHas JOBOAKA FONOBHbIX
0b6pa3LoB 0b6opynoBaHUs nocne
MOHTaxa.

OByYyeHwme nepcoHana 3akas4vika, ero
noApPSOAYNKOB, KOHCYNbTaLMOHHbIE
ycnyru.

MocnerapaHTMinHOE CepBMCHOE
obcnyxmBaHue.




NMHXXWHNPWUHIOBBIE YCITYTU

B OOc/efoBaHKe 1 OMarHoCT1Ka
LencTBylolero obopynoBaHus ans
OLIEHKI €ro TEXHNYECKOro COCTOSIHUS,
YCNOBUM 3KCNNYyaTaLmW, BO3MOXHbIX
CPOKOB NPOAJIEHVISt U onpefeneHns
YCNOBWI [iN15 3TOrO.

B Pa3paboTka cneumanbHbIX
TEXHUYECKNX NPEANOXEHUI NO
pe3ynbTaTaM 00CNefoBaHNs Ha
OCHOBE TEXHUKO-3KOHOMMNYECKOro
aHanu3a unu NpeasIokeHnn

3aKa34nKa.

B BuOpaLVOHHbIE UCCNEfOBAHMA U
BMOpAaLMOHHas Hanazka
obopyaoBaHMs, NoCTaBKa CUCTEM
TEXHNYECKOrO KOHTPONS,
MOHWTOPWHIA 1 NarHOCTUKMN.

B [IpoBeaeHue crelmanbHbIX
NCMbITaHNI SHEPreTU4ecKoro
0bopyaoBaHUA N OTAENbHBIX €ro
YacTen no NpeaoXeHVsM 3aKazymka.

B [lonck 1 ycTpaHeHe
HeMcnpaBHOCTEN, BO3HMKLLVIX B
npowecce 3KCryaTaLmm n
TEXHNYECKOro 00CNYXMBAHMS.

ObopyaoBaHWe 1 yCnyr KOMnaHum
"Cunosble MalMHbI" COOTBETCTBYIOT
TpebOoBaHVSAM POCCUNCKIX N MEXAY -
HapoAHbIX CTaHAapToB. MeToAbl
[OMarHOCTVKM OTKITOHEHWI TEXHUYECKOTO
COCTOSIHMSA, CNOCODBbI BbIBNEHMS
0edeKToB 1 TeXHONOIVS CIIOXKHOMO
CneLnanm3nMpoBaHHOrO PEMOHTA
OCHOBaHbl Ha NaTeHTaX M aBTOPCKMX
CBMOETEeNbCTBAX, ABASIOWMXCS
NHTENNeKTyanbHON COOCTBEHHOCTLIO
KoMmnaHu “Crunosble MalmnHbI".

Mbl MCMonb3yeM Hall onbIT 1 “Hoy-xay”
NPV peLLeHnin MHOTX BOMPOCOB.







CEPBUC NMAPOBbLIX UTNAPABJINYECKNX TYPBUH
CepBucC NapoBbiX TypouH 50-1200 MBT gnsa TOC n A3C

B [lonHas N YacTUYHas Moaep-
HM3aLMs LNMHOPOB BbICOKOrO,
CpeHero U HN3KOro AaBeHus
TypOUH C yBenuyeHvem nnm 6es
yBeNnM4eHns pacxoa napa c Lesbio
NOBbILLEHWA MOLHOCTM 1 SKOHOMMWY -
HOCTU Ha 2—12% 1 CHUXEHWSA
yAenbHbIX PaCXO40B TOMVBA Ha
3—10 % (B 3aBUCMMOCTV OT O6BHLEMOB
PEKOHCTPYKLMM, NCXOLHOMO
COCTOSIHWS 0DOPYLOBAHMS N MECTHbBIX
yCrIoBuMi).

B MogepHu3aLms naposbIx TypOuH
C NPON3BOLCTBEHHBIM OTOOPOM
C Lenblo YBENMYEHMS X NPOMYCKHOM
CNOCOBHOCTN 3@ CHET CHUXKEHNS
pacxofia napa Ha NPoOM3BOACTBEHHbIE
HY>KAbl.

B PekOHCTPYKLUMS TYPOWH C LeNbio
afanTaumm oCHOBHOIO 1 BCMOMO-
ratenbHoro obopynosaHus 6noka
K MaporasoBoMy LIMKITY.

OpraHun3aLms JoMoNHNTENbHbIX u
0TOOPOB 13 LUMIMHAPA BbICOKOTO,
CpefHero UM HU3KOro AaBneHuns

TypbuH 60—300 MBT ans u
YLOBNETBOPEHUS HYX A, NOTpebu-

Tenen B NPOW3BOACTBEHHbIX 1
TEMNNOMUKALIMOHHBIX OTOOPAX.

YcTaHoBKa NMPUBKITIOYEHHbIX TYPOUH
25—70 MBT, paboTatolix Ha nape
HEeNCNoNb3yembIX NPOV3BOACTBEH-
HbIX OTOOPOB NapPOBbIX TYPOUH.

OpraHu3zaums perynmpyembix
TennodrKaLMoHHbIX 0TOOPOB Asis
KOHIEHCaLMOHHbIX TYPOUH
200—1200 MBT ons nony4eHuns
Tennosow MolHocTy oT 100 go
500 lkan /4.

MO,D,ele/ISaLI,l/Iﬂ KJlanaHOoB, CMCTEM
napopacnpeneneHna n perynmpo-
BaHWNA.

CepBUC rMapaBIN4YecKUX TYpOUH

B 3ameHa pabo4ymx konec Ha bonee u

3pdekTnBHbIE.

3amMeHa nonacte pabounx konec
NOBOPOTHO-NOMNACTHbBIX TYPOVIH. |

3amMeHa flonaTok HanpasnsioLLEero
annapata rmgpoTypouH.

3aMeHa NoaLWMNHNKOB arperarta,
yFIJ'IOTHeHl/II7I Basa.

3amMeHa perynsTopoB YacToTbl
BPALLEHWS Ha SMEKTPOHHbIE.

MogepHM3aLms CUCTEM KOHTPONS,
BMOPOMOHUTOPUHIa 1 AUArHOCTUKM.

3ameHa KOHLEHCATOPOB,
coBepLleHCTBOBaHME
BCroMoratesibHOro O60pyﬂ,OBaHMﬂ.

3aMeHa MaTepranoB 3/1eMeHTOB
MPOTOYHbIX YacTewr Ha KaBuTaum-
OHHOCTOWKMeE.

MpYMeHeHMe B y3nax TPeHUs
pabo4ux Konec HanpaensoLLero
annapata 1 NoALNMHUKOB 13
NONMMEPHbIX MaTeEPUAsos, He
TpebdyLWMX CMa3Ku.







CEPBNC TYPBOIEHEPATOPOB UTWNOPOIrEHEPATOPOB
Typb6oreHepaTtopbl 50-165 MBT

B 3ameHa reHepaTopOB C KOCBEHHbIM
oxnaxzneHviem Ha TypboreHepaTopbl
C BO3AyWHbIM OXNaXAeHNeMm
C YBENUYEHMEM MOLLIHOCTL.

B MogepHu3aLms poTOPOB C 3aMeHOM
DaHOaXHbIX KoJiel, Ha 04HON0Ca04 -
Hble 113 KOPPO3MOHHOCTOMKOW CTanu.

B [TonHaa 1 YacTU4Has 3amMeHa
CTaTOPHbIX 0OMOTOK.

TypGoreHepaTtopbli
TrB 200-300 BT

B 3ameHa reHepatopos TIB-200
1 TI'B -200M Ha reHepaTopbl
C BO3ZYLUHbBIM AW C BOAOPOLHO-
BOLSAHBIM OXNaXXAeHNeM.

B 3ameHa reHepatopos TIB-300 Ha
reHepaTopbl C BOLOPOAHO-BOAAHBIM
WAV MOSTHBIM BOAAHbBIM OXf1aX-

TypGoreHepaTtopbl
TBB n T3B 800-1000 MBT

TOPLEBbIX 30H aKTVBHOW CTanun 1
3aMeHOW CTaTOPHOM OOMOTKM.

B [lonHada 1 YacTMYHasa 3amMeHa

CTaTOPHbIX obmoToK YeTblpex-
MOJTIOCHbIX reHepPaTopPOB.

MOﬂ,ele/lE}aLl.l/lﬂ CTaTOpPOB C 3aMeHon

TypGoreHepaTtopbl
200-500 MIBT

B MopfepHu3aLms CTaTopoB C 3aMeHOw
TOPLEBbIX 30H aKTUBHOW CTann 1
3aMeHOoW CTaTOPHOM OOMOTKM.

B MogepHu13aLms pOTOPOB C 3aMEHOM
DaHIaxHbIX Konel, Ha HOBYIO
KOHCTPYKLMIO C MCMOMb30BaHWEM
KOPPO3MOHHOCTOMKOW CTanMu.

[eHveMm.

3aMeHa CTapblix CTaTOPOB Ha HOBble
MOAEPHM3NPOBAHHOWN KOHCTPYKLMM.

MogepHW3aLLMs TENIOBOro KOHTPOSS
CTaTOPHOM OOMOTKM.

3ameHa CTaTopOB Ha HOBble
MOLEPHM3NPOBAHHOW KOHCTPYKLMN.

YBenm4eHne MOLLHOCTU reHepaTopoB
ans obecnedveHuns notpebHocTen
MOJZIePHM3aLMM TYPOUH.

3amMeHa CUHXPOHHbIX TypboreHepa-
TOPOB Ha aCMHXPOHW3UPOBAHHbIE /15
MOBbILIEHWA YCTONYMBOCTM PaboTb|

5HeproboKoB (3HeprocucTem).

MogepHKM3aLms TENIOBOro KOHTPOS
CTaTOpHOWM OOMOTKM.




MpporeHepaTopbi

B 3ameHa CTaTOPOB.

B 3ameHa cepae4H1KOB aKTVBHOM
CTanu 1 CTaTopHbIX 0OMOTOK.

B MogepHu3aums NosioCcoB POTOPOB.

B MopepHu3auma nognaTHUKOB
1 NOALUMMHVKOB rMApOreHepaTopoB
C NPUMEHEHMEM KOMMO3UTHbBIX
MaTepuasnos.

Bce arperatbl

B MogepHusaumsa cncteM KOHTPoNa U
MOHWUTOPMHIa 3KCMyaTaLMOHHbIX
napameTpoB.

CEPBUC CUCTEM BO3BbY>XXAEHNA TYPBOT'EHEPATOPOB N TMAPOINEHEPATOPOB

B MogepHn3aums 1 peMoHT CUcTeM

BO36y>K,EI,€HI/IF| BCexX TMMoB.

Hanagka v nyckoBble UCMbITaHWS
cncTeM Bo30YKaeHWS Ha
3M1eKTPOCTaHUMSIX.

ol

3aMeHa 31eKTPOMALLMHHBIX CUCTEM
BO30Y>X[eHWs reHepaTopoB Ha
TUPUCTOPHbIE C HE3aBUCUMbIM
BO30Y>X/[EHWeM 1 Ha cTaTu4eckme
CUCTEMBI C MUKPOMPOLLECCOPHbBIM
KOHTpOMEM 1 ynpaBeHneM.

a (El =



OAO «CunoBble MaLUUHbI»

Poccusa, 129090, MockBa
[MpoTtononoBckunmn nep., 25A
Ten.: +7 095 725 2763
dakc: +7 095 725 2742

mail@power-m.ru
WWW.power-m.ru
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MOJEPHMU3ALNA NAPOBOW TYPBUHbI TUMA NnT-60-90/13
B HACTU BbICOKOIo AABJIEHUSA

MO,D,epHVBaLI,VIﬂ BbINOSIHAETCA Ha OCHOBE Hage>XHOCTb, 5KOHOMUYHOCTb A

YHUPUUMPOBAHHBIX 1 OTPabOTaHHbIX MaHEBPEHHOCTb TypOOYCTaHOBKM.
31EMEHTOB KOHCTPYKLMM MPOTOYHOM YcTaHoBKa umnnHapa B nponssoautcs
4acTu, ee obnonavMBaHUa C UCNOSb- Ha CyLecTBYOWMI yHAAMEHT C
30BaHMEM HOBbIX TEXHOOMMYECKNX U pa3BopoToM Ha 180°.

MPOEKTHbIX pELLIEHl/II;L noBblLLaoWMX

[.;' =

'
o
w1 )
MapoBas TennodrkaLMoHHas TypOurHa C NPoV3BOACTBEHHbIM 0TOopoM napa MT-60-90/13
Hosble pelueHuns P deKT MmogepHU3aLnn
B 3ameHa perynupytoLler CTyneHu. B /cknoYeHre onopHO-yNnopHOro B BoccraHoBneHue pecypca
BKnagblwa PB. napoTypbuHHOro 0bopyA0BaHMS.
B MopepHn3auma gradparmMeHHbIX 1
KOHLEBbIX yNnoTHeHu LB/, B BeckopoboBbI 060rpeB hraHLEes; B YBennymHme HoOMWHaNbLHON
HOBble OHOOOOMMEHHbIE MOLLHOCTW TypOUHBI [0 65 MBT.
B HoBble 6onee 3KOHOMUYHbIE U KOHCTPYKLMMN KOHLIEBBIX YMIOTHEHWI.
HafeXHble perynmpyioLLe KnanaHsol B [loBbileHVe SKOHOMUYHOCTH,
LBA. B [lepeBOA KOHLEBbIX YNIOTHEHNN Ha Ha[,EeXHOCTU 1 MaHEBPEHHOCTU.

CXeMy CaMOyMIOTHEHMS.
B 3ameHa rmbkon MydTbl Ha XeCTKyio
NS COeMHEeHMs POTOPOB BbICOKOrO
1 HN3KOrO AaBneHus.

CpaBHUTeNnbHas Tabnnua TeXHUKO-3KOHOMUYECKUX NoKa3aTenen

Tun Hom. Makc. Hom. napametpebl Makc. Pacxopn oxn. Makc. [nana3oH Makc. Makc. Yoen.
TYpOVHbI MOLL-Tb MOLL-Tb cBexero napa pacxof, | BOAblYepe3 | Mnpoums-Tb per-Hus pacxon | OaeneHvie pacxoq,
TYypOUHbI, | TypOUHbI, cBexero KOHOEH- | Ternnoduk. | OaBneHus npou3B. npow3B. TennoThl,
MBT MBT naeneue, | tem-pa, °C | napa, T/4 caTop, otbopa, | Tennodwuk. | otbopa, oTbopa, Kkan,/kBty
MTMa T/M T /4 oTbopa, T/M MTla
MTlla
[T-60-90/13
ﬂoMoﬂepHm3./ 60 75 8,8 535 402 8000 335 0,07-0,25 250 1,3 2399
[7-65-8,8
rioCTIe MOLEPHYIS. 65 75 8,8 535 398 8000 355 0,07-0,25 250 1,6 2390
MT-60-130/13
10 MOLIEPHIA. 60 75 12,8 555 390 8000 335 0,07-0,25 250 1,3 2334
[T-65-12,8
riocTie MofEpHY3. 65 75 12,8 555 396 8000 355 0,07-0,25 250 1,6 2300

MpouseeneHo 35 peHoBaumm NnapoBbix  Ypumckasa TaU-4, Puxckaa TOL-1,
TypbuH MT-60-130 1 7 napoBbIx TypouH  MuHckas TOLU-3, ipocnasckas TOLL-3,
[1T-60-90, B 4YaCTHOCTW Ha CTaHUMAX: Kypckasa ToU-1, YutnHekaa TOU-1m T.4.
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MOJEPHMU3ALUA NAPOBOW TYPBUHbI MT-80/100-130/13

MopepHM3aLums TypOnHbI CBsi3aHa C
TEHLEHUMEN YMEHbLLEHVS NOTpebneHns
napa Npoun3BOLACTBEHHOrO oTHbopa 1
COOTBETCTBYIOLLEN HEOOXOAMMOCTHIO €ro
CMOMb30BaHMs B MapoTypOMHHOM
LmKne Ansa BbipaboTKM 3neKTpUYecKon
MOLLHOCTW.

LUCHAO MT-80/100-130/13
SddeKT mogepHU3aLnn
B YeenuyeHune 3J'IeKTpl/HeCKOI;l

MoLLHoCT TypboarperaTa B
KOHIEHCALMOHHOM pexnmMe

Ha 29 MBT.
Tvn Typ6UHbI HO"%— MBI HoM. napameTpbl Hom. Pacxop ox. Makc. Makc. Makc. nekTpuy.
e MH6bI 2 cBexero napa pacxof BOObI Yepes | Mpowu3-Tb pacxof pacxop, napa | MOLLHOCTb
KO%" g cBeXero KOHA-P, Tennoduk NpOVI3B. 8 LICHO npv | Ha koHAeHC.
BbIPaOOTKE 311 o napa, T/4 T/4 otbopa, otbopa, T/4 1,3 Mra pexunme,
Vi Tenn. 3Hepr., LasieHue, | Tem-pa, °C Fkarn)/q VBT
MBT MTla
MT-80/100-130/13
100 12,8 555 470 8000 100 300 215 80*
[10 MOZIEPHM3ALIN
M7-80/100-130/13
97 12,8 555 410** 8000 120 100 340 109
noanie moaepHM3aunn
*MpW pacxofe CBeXero napa **MaKCMMarbHbIN PaCXO[] CBEXETO Napa Ha TypOuHY Npu HOMMHAMbHbIX NapaMeTpax MOXeT
Go=305 T/4 B rofnosy TypOUHbI. coctaBnsaTs 470 T/4 Npy KOMOVHMPOBAHHOW BbIPAbOTKE 31EKTPUHECKON M TEMSIOBOW SHEPrAM.

B 2002 roay 6bin BbINONHeH paboymi NpoekT MoAepHU3aLMm NapoBon TypOuHbI MT-80,/100-130 ans MuHycuHckon TIL
(Poccun).
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MOJAEPHU3ALUMA UCAO N UHA TYPBUHbI MOLLHOCTbIO 300 MBT

MogaepHu3aLma 3aKko4aeTCs B 3aMeHe
NMPOTOYHOW YaCTU CpefHero 1 Tpex
MOTOKOB HW3KOro AaBMeHUs C
COXpPaHeHMeM VIMeloLLMXCa
noALnnHMKoB U kopnycos LICI n
Hapy>Horo kopnyca LiHZ.

UCO v LUHI koHaeHcaumoHHom TypbuHbl TK-330-240

HoBble KOHCTPYKTOpPCKME U
TexHonorun4yeckue pellieHus

MprMeHeHne pabo4mx nonaTok
C UenbHodpesepoBaHHbIMN
DaHOaxamu.

Mcnonb3oBaHve HOBbIX Oonee
3 PeKTVBHbLIX Npoduen
HanpaBASIoLLMX 1 pabo4MX TONaToK.

3amMeHa nuTbIx Anadparm 1 ob6orm
avadparM Ha CTanbHble CBapHOM
KOHCTPYKLMN.

PasBuTble AnadparmeHHble
YMIOTHEHWS.

HoBasi KOHCTPYKUMS HaLOaHAAXKHbIX
YNNOTHEHWN.

BO3MOXHbI BapraHTbl MoAepHM3aLMm
KaK C 3aMeHOW CYLLECTBYIOLLMX POTOPOB,
TaK W C YyCTaHOBKOW HOBOO
0bNoNayYnBaHNA Ha CTapble POTOPbI B
YCIOBUAX CTAHLMUM.

B MopaepHu3aums BbIXOMHbIX
naTpyoKoB nyTeM onTMMM3aLMm
AN dy30poB 3a NOCNeAHUMM
CTYNEHAMY MPOTO4HbIX HacTen.

MpYMeHeHe CUCTeEMbI
BflaroyAaneHuns B CBapHbIx
AnadparMax nocnefHnx cTyneHenm

HI.

MogepH¥13aumsa nepeaHero
KOHLLeBOro ynnotHenusa LLC,.

SddeKT MmogepHU3aLnn

MoBblweHme BHyTpeHHero kng, LCL
0o 1,5%.

NoBblweHme BHyTpeHHero kng LUIH
006,0-8,5%.

[MoBbiLIEHME HAOEXHOCTU.

Mocne MofepHM3aL MM NPOTOHHOM
4acTn Tpex notokos HJ Ha
Jlykomnbckom MPC cT. N23 no
pe3ynbTaTaM rapaHTUMHbIX
NCMbITaHNN NPUPOCT € AUHNYHOWN
mMoLHocTn coctasun 8,7 MBT, npu
npoekTHoM - 7,5 MBT.

No. HaseaHue ctaHuMm CrpaHa Tun YBennyeHne MOLLHOCTU Typ6uHbI, MIBT lFop, 3ameHbl
1 Jlykomsbekas FPC cr.Ne3 Benopyccua K-330-240-1M 8,7 2003
2 KoHakosckas P2C c1.Ne4 Poccns K-300-240-2M 4,5% 2004
3 Konakosckas P2C cr.Ne2 Poccna K-300-240-7MP 7,5 2005
4 KoHakoBckas P3C cr.Ne1 Poccnsa K-300-240-7MP 7.5 2006

*nocne MoAepHM3aLMM NPOTO4HOW 4acTu ABYX

notokos HJI
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3AMEHA NMAPOBOW TYPBUHbI K-150-130 MPOU3BOACTBA
OAO "TYPBOATOM", YkpanHa

OAO "Cunosble MalwnHbI"
npennaraet 3aMeHy TypouHbl K-150-130
OAQ "TypboaToM”, McHepraBLLen CBOR
NapKoBbIV pecypc, Ha TypOUHY
K-165-130 npu coxpaHeHmn

P deKkT 3amMeHbl

B BoccraHoBreHWe pecypca
napoTypbrHHoro obopynoBaHus.

B YBennyeHne eanHUYHON SNeKTPN-
Yyeckon molHocTK go 168,3 MBT.

B CH/XeHMe yAenbHOro pacxofa
Tennotbl 6pyTTO Ha 102 KKkan /KBTY.

CyLLecTBytOLLErO dhyHAAMEHTa 1
CNCTEMbI pereHepaLmn Ha Te Xe
napameTpbl napa.

MapoBas KoHAeHcaLyoHHas TypbuHa K-165-130

B [loBbIlLIEHVE MAHEBPEHHbBIX CBOMCTB
Typboarperata.

B CokpalleHue NyckoBbIx NOTepb
TON/MBaA.

Hom. napametpbl

Tvn TypOUHbI CBEXero rnapa Pacxop Yoen. pacxop,
CBeXero napa, TennoThbl,
[aBsfieHve, Temnepartypa, T/ Kkan/kBty
MMMa oc

K-150-130, OAO “Typboatom” 12,8 540 480 2051

K-165-130, JIM3 12,8 540 480 1949

No. Ha3BaHwue craHuun CrpaHa Tun

1 T5C “Mapuua-BocTok-2" bonrapus K-165-130

WWWw.power-m.ru

MolHoCTb
Ha KnemMmax
reHepartopa,

MBT

150

168,3

Fop 3amMeHbl
2002
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MOAEPHU3ALNSA LWTUHAOPA HU3KOIO AABJIEHUS TYPBUHbI K-200-130
C 3AMEHOW NPOTOYHOWM YACTU LUHA,

MopepHm3auma UANUHAPa HU3KOMO
[OaBNeHNs 3aK/o4aeTcs B 3aMeHe
MPOTOYHOM YaCTW B CyLLecTBYioLem LIH]]
C COXPaHeHneM nmeloLLerocs
HapY>XHOro KOpryca v NOALWMNMHUKOB.
MopepHu3rpoBaHHbIM poTop HI,
MMeloLLMI NO 4 CTyNeHW B KaxXAoM
NOTOKe, YCTaHaBVBAETCA B CTapbIv
Kopnyc.

[0 XenaHuio 3aka34vka yCcTaHaBu-
BalOTCA HOBble Kopnyc 1 potop HA.

B 3TOM Cfly4ae HOBbI POTOpP
BbIMOSHAETCA LeSIbHOKOBAHbIM.
cnonb3ytoTca nonaTkm NocneaHen
cryneHn 755 MM unuvt 960 MM

B 3aBMCMMOCTW OT pac4eTHOro
BaKyyMma.

Hosble KOHCTPYKTUBHbIE
peweHunsa

B TaHreHuManbHbIV HaBan B COMJTOBbIX
ionaTtkax nociegHMx CTyI'IeHel7I.

B [TpyMeHeHMe pabo4mx nonaTok ¢
LenbHodpesepoBaHHbIMU
OaHoaxamu 1 pa3BUTbIMU
HafOaHaaXXHbIMW YIIOTHEHNSAMMU.

B [IprIMeHeHMe pa3BUTbIX KOHLEBbIX W
AmadparMeHHbIX YMNOTHEHUN.

B |lenbHopesepoBaHHble DaHOAXM.

B YcTpaHeHue ABYXbAPYCHbIX CTyneHen
baymaHa 13 npoTto4Hon Yactm LIH[.

No. | HasBaHue ctaHuun
1 T3C “Taxkonyoto”
BepxHetarmnbckas MPIC c1.N29
Mapbivickas MlP3C

LHI KoHAeHcaumoHHom TypouHsl K-200-130

B Cucrema BraroyaaneHus nocneaHen
CTyNeHu.

B YcTpaHeHue feMndepHbix CBA3EN
pabou4mx NoNaTokK M3 MPOTOYHON
YacTu.

B [1naBHble MepUAMOHaNbHble
pPacKpbITLS.

B 3ameHa NUTbIX Anadparm 1 0oomm
Inadparm Ha CBapHble KOHCTPYKLNN.

B VI3MeHeHVie KOHCTPYKLMK
BbIXJIOMHOrO NaTpyoKa.

CrpaHa Tun
OuHNAHANSA K-200-180

Poccua K-200-130
TypkmeHuna K-225-130

YBenuueHve MOLLHOCTU Typ6uHbI, MIBT

SddeKT mogepHU3IaLnn

B [loBbllWweHVe BHyTpeHHero kng LIH
Ha 9-12%.

H [loBbllLeHMEe MOLLHOCTU TypOUHBI
B 3aBMCMMOCTW OT PaKTN4eCcKoro
COCTOAHWS 1 3KCMNyaTaLMOHHbIX
XapaKTepPUCTNK MOLEPHM3INPYEMOTrO
LIH[ coctaBnsetr 3-6 MBTB
HOMWHAaNIbHOM pexXnmMe.

B B0O3MOXHOCTb Oe3 BCKPbITHS
yCTaHOBUTb BanaHCMPOBOYHbIN rPy3
B LleHTpanbHOM Yactu potopa (ans
HOBbIX LLeIbHOKOBAHbIX POTOPOB).

Fop 3ameHbl

3,4 1995
5,0 1996
5,0 2006



CHNOBEE
[NALIHHE

MOAEPHU3ALUUA UBA TYPBUHbI MOLLHOCTbIO 300 MBT
C NMPUMEHEHUEM PEAKTUBHOIO OBJIONAYNBAHUA

WWWw.power-m.ru

MogaepHu3aLms 3aKNo4aeTcs B 3aMeHe
NPOTOYHOW YaCTU C aKTUBHbIM
obnonayrBaHMeM Ha NPOTOYHYIO HacTb
€ 19 cTyneHaMm NaBNeHNs peakTUBHOMO
Tna. BO3MOXHbI BapuaHTbl
MOJIepPHM3aLIMM Kak C MCMOmb30BaHMeEM
CYLLECTBYIOLLIEro Hapy>KHOro kopryca
LB/, Tak v Cc ero 3ameHon.

LB koHAaeHcaumoHHoM TypbuHbl K-300-170

HoBble KOHCTPYKTUBHbIE SddekT moaepHU3aunn
peweHuda
B YBenu4yeHuve Yncna CTyneHem. B [pyMeHeHbl rapaHTNPOBAHHO- B BoccraHoBneHue pecypca LIB.
OeCcKOHTaKTHble pagmanbHble
B YBenu4yeHme BbICOTbI IOMATOK, YNIoTHeHWs pabounx 1 B Ygenun4yeHue BHyTpeHHero kna LB/
yMeHbLUEeHVe AnamMmeTpa NPOTOYHOM HaNpaBASIOLLMX JIOMATOK € 6oMbLWM Ha 5-7%, 4TO COOTBETCTBYET
4acTu. YUCIIOM YCUKOB. MOBbILLEHWIO MOLLHOCTW BCErO
Typboarperata Ha 8,5-9,0 MBT B
B HoBble 3 dekTVBHbIE NPOdUn B OpHoobOoMMeHHas KOHCTPYKLMA 3aBUCKMOCTM OT (hakTUHeckoro
HampasnsoLWMX 1 paboymnx NonaTok. KOHLeBbIX ynnoTHeHun LB/ ¢ COCTOSIHUSA MPOTOYHOM HaCTU.
BbICOKOW OCEBOW U paAnanbHOM
B YMmeHblUeHWe Tennonepenaga Ha XKeCTKOCTbIO.

perynmpyIoLLyto CTyneHb.

B Paboyure nonaTku BbIMOSIHEHbI
C uenbHogpe3epoBaHHbIMN

DaHOaxamu.
No. HasBaHue ctaHuumn CrpaHa Tun F'op 3ameHbl
1 KoHnakosckasn MP2C c1. N22 Poccnga K-300-240-7MP 2005
2 Kocrtpomckas MP3C cr. N22 Poccua K-300-240-MP1 2006
3 T3C "YoHr-bn" BbeTHam K-300-170-1P 2006
4 Jlykomnbekasa MFPC cr. N21,2,4 Benopyccua K-300-240-6MP 2006-2007
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[MALIHAE

WWWw.power-m.ru

MOJEPHU3ALINA MPOTOYHbIX YACTEN LBA, LICA U LIHA,
TYPBNH MOLLIHOCTbIO 200 MBT

MopgepHuM3aums TypOUH MOLLIHOCTbIO BbICOKOIO (NepBble YeTbipe CTYMNeHn) 1
200 MBT (MBK-200, K-200-130, cpefHero fasnexHus (nepsble Tpy 1 fBe
K-210-130, K-215-130) 3aksio4aercs B nocniefHue CTyneHn), 3aMeHe BCex
4YaCTUYHOM 3aMeHe CTyneHeu B CTyneHewn B UMANHAPE HNU3KOTO
NPOTOYHbIX YaCTAX LMINHOPOB OaBneHus.

MapoBas KoHaeHcaumoHHas TypbuHa K-215-130

CpaBHUTenbHas Tabnuua TeXHMKO-3KOHOMMYECKUX MoKa3aTenemn

HoMMHanbHble napameTpbl B .
T 6 cBexero napa HomunHanbHbIN Temneparypa YoenbHbin MoLuHocTb
1N TyponHbI pacxof] CBeXero | nuTatenbHoi pacxog, TenoThl, Ha KneMmax
nasnexvie Tem-pa oc napa, T/4 Bogpl, °C KKasn /KBty reHeparopa,
MMa ' MBT
K-210-130 no mopepHm3aumnm 12,8 540 656 247,7 2067 210
K-225-130 nocne mogepHmsaumm 12,8 540 665 248,8 1955 226
K-235-130 nocne mogepHm3aLmm 12,8 540 700 252,0 1953 235
K-235-130* nocne mogepHm3aLmm 12,8 540 700 252,4 1912 240

*BapUWaHT C MCnofib3oBaHWeM peakTmeHoro LB, MoaepHu3aumm Bcex ctyneHen LICL v nonHom 3ameHbl Bcex ctyneHen LIHA.

P peKT MmogepHU3aLnn

B [IoBbILIEHWE 31eKTPNYECKOM B YnyylweHne 3KCnyaTauMoHHbIX
MOLLHOCTW. nokasarenem TypOuHbI.
B CHueHVe yaenbHoro pacxoga B [oBbILIEHME HAOEXHOCTN U
Tennotbl (NoBbILLEHNE KMA,). MaHeBPEHHOCTU TYPOUHbI.
No. HaspaHue craHUUMN CrpaHa Tun YBenuyeHne MOoLWHOCTU TypouHbl, MBT | o 3ameHbl
1 |T2C "Mapuua-BocTok-3"cr.Ne2 Bonrapus K-225-130 16,0 2005
2 Mpubantninckan MPIC cr.Netll DCTOHMSA K-200-130 6,7 2005
3 ScToHckan POC cr.Ne8 DCTOHMA K-200-130 6,7 2005
4 Mapbirickas MP3C cr.Ne2 TypkmeHus K-200-130 13,0 2006
5 | T2C"butona” MakenoHus K-235-130-3M 30,0 2006*

*npoekT
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MOJEPHU3ALWUA TYPBUH K-
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50-90

C NOJITHOW 3AMEHOW NPOTOYHOW YACTU

MogaepHu3aLms TypbuHbl 3akoyHaeTcs
B 3aMeHe BCeW NMPOTO4HOW YacCTu.

HoBble pelueHunsa

B MopepHn3aumsa perynmpyoLlen
CTyneHu.

B [lenbHOKOBaHbIV POTOP.

| COBpeMeHHbIe YynNoTHeHWA.

MpofonbHbIN paspes TypbuHbl K-50-90
C NONHOW MOAEPHM3aLMen NPOTOYHON HacTK

LlenbHodpe3sepoBaHHble GaHOaXM, pa3BuTbie
HapbaHAaXHble yNIoTHeHWS C KOPbITOOOpa3HbIMU
BCTaBKaMu 2-6 CTyneHeu

SddekT moaepHU3aunn

B BocCTaHOBNEHWe pecypca TYPOUHbI.
B [loBbilleHMe MOLHOCTM Ha 1,2 MBT
npY COXPaHEHUN HOMWUHANBHOIO

pacxopda napa.

B CHuXeHMe yaenbHoro pacxona

| ] TaHI'EHLI,l/IaﬂbeIPI HaBaJ1 B COMJIOBbIX TennoTbl.
nonaTtkax noaiegHmx CTyI'IeHel7I.
HoMuHanbHble NapameTpsbl
HomuHanbHas cBexero napa HomuHanbHbIN [aeneHuve B Temnepatypa YaenbHbi
Tun TYp6UHBI MOLLIHOCTb pacxof CBeXero | KOHAeHcaTope, | NUTaTeflbHOW  |pacxop TEMMoThl,
TypOUHbI, J Tem-pa, °C napa, T/4 Krc/cmz Bogpl, °C KKan /KBty
MBT Krc/cm?
K-50-90 no mogepHm3aumm 50,0 90 535 192,8 0,08 217 2337
K-50-90-3M nocne MmozepHmzaumm* 51,2 90 535 192,8 0,08 220 2270

*NpoekT
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YCTAHOBKA NMPUBKJTIOYEHHBIX TYPBUH, PABOTAIOLLINX HA MNAPE
NMPON3BOACTBEHHbIX OTBOPOB

Hanbonee schdekTMBHbIM CNOCOOOM
MCNOSIb30BaHWs Napa Npon3BOL-
CTBEHHbIX OTOOPOB B Cly4ae OTCyTCTBUS
NPOMbILWNEHHOTO NOTpebneHns
ABNAETCHA YCTAHOBKA MPUBKITIOYEHHbIX
TYPOWH C Pa3NNYHbIMU TEXHUHECKUMU
XapakTepucTKamu (KOHAeHCaLUMOHHbIE,
TennorKauMoHHble, MPOTMBOAABIIEH-
yeckme). MpuBkodeHHas TypbuHa
MOXeT paboTaThb TakXe 1 oT
NPOV3BOLCTBEHHOTO KOSINEKTOPA,

SddekT moaepHU3aunn

B BtipabaTbiBaeTCs JONONHUTENbHAA
3neKTprYeckas MOLHOCTb oT 25 MBT
0o 70 MBT B 3aBMCMMOCTW OT
napameTpoB UCMOJb3yeMoro napa
B oTOOpE.

K KOTOPOMY MOAKITIOHEHbI HECKONTbKO
TYpPOWH, VMEIOLLMX NPON3BOACTBEHHbIE
oTOOpSI.

B KOHCTPYKLMM NapoBbIx TypOUH:
P-50-130, MT-80/100-130,
MT-60-130(90) npegycmoTpeH oTbop
napa Ha NPOWM3BOACTBEHHbIE HYXb!:

B TypOuHe P-50-130 — 13 BbIx/iona
uMnuHApa, B TypbuHax MT-80,/100-130
1 MNT-60-130(90) — u3 Bbixnona LIB/.

HomuHanbHble napameTpbl

TennohrKauOoHHbIV

Tvn TypOUHBbI Hom. pacxop, cBexero napa HomMuHanbHas otbop [aBneHvie napa
napa, MOLIéHOCTb B BbIXJ'IO6I'IHOM
T/M 4 O TypOUHbI, natpyoke,
nasnexHue, Tem-pa, “C Tens. MOLW-Tb, Temrl. NapameTpbl
Kre/cm? MBT MBT Tennocgm, (FZ) kre/cm
K-70-15 400 15,0 275 68,5 - - 0,138
K-50-15 300 15,0 275 51,0 - - 0,099
15,0
T-45-15 300 275 37,5 124.9 115/70 0.06
48,0 0 0,14
T-30-15 300 15,0 275 30,2 175,0 110 / 70 0,016
K-30-15 155 15,0 275 30,0 - - 0,063
MTP-27-15/1,9 300 15,0 275 27,2 179,2 my/70 1,9*
K-25-2,5 190 2,5 200 22,8 - 0,078
*Ha BbIx/one TypOunHbl yCTaHOBIIEH CETEBOW NOAOrpeBaTeb
No. Ha3BaHue ctaHuumn CrpaHa Tun lF'op 3amMeHbl
1 YpanmeTtnpom Poccus K-25-2,5 2000



CHNOBEE
[MALIHHE

JIONATOYHOE ObOPYOBAHUE

®unman OAO “CrnnoBble MalWWHbL"
"3aBop, TYPOMHHBIX JIOMaToK” BbIMyCKaeT:

B MexaHoobpaboTaHHble NonaTkm ass
MapoBbIX U ra30BbIX TyPOUH
3HepreTM4eCcKoro 1 ra3oTpaHcnopT-
HOro Ha3HadeHus, gnvHow ot 50 go
1330 MMm.

B [opgayelTaMNOBaHHbIE U INTble
3aroToBKM NIOMNaToK AJ1F MapoBbIX U
ra3oBbIX TypOWH.

Cneumanuctsl OAO “CunoBble
MaLUMHbI" MPOM3BOAAT 3aMeHy NonaTok
NPV PEMOHTE POTOPOB Kak Ha
npeanpuaTMe-13roToBUTeNs, Tak

W B yCIIOBUSX CTAHLIMM,

MpoayKumMs NoCTaBnAeTca BeayLwm
POCCUINCKNM 1 3apyBexHbIM
N3roTOBUTENAM MNapPOBbIX M Fa30BbIX
TYpOWH, Ha 3NeKTPOCTaHLUM U
ra3oTpaHCNopTHble opraHm3aummn. Cpeam
3aka34umkos: JIM3, 3A0 Y13, OAO
«TypboaTom», a Takxe Alstom, Siemens,
Ansaldo 1 gp.

B Ky3HeYHO - LUTAMMOBAHHbIE U NIUTbIE
JeTani obLIeMaLLMHOCTPOUTENIBHOTO
Ha3HavyeHus.

B VI3genns npodubHOro npokara ans
CYLOCTPOEHUS, aBTOMOOUNECTPOEHMS
1 XKene3HOL0POXKHOro TpaHcnopTa.

OCHOBHbIe TeXHONnornmn

B [1py MaTeMaTn4eCcKkom
MOAeNpoBaHNn 1 obpaboTke
JleTanem UCrnosb3yTcs CUCTEMBI
MHOrOMEPHOro TBEPAOTENbHOMO U
NOBEPXHOCTHOMO MOAENNPOBaHMS,
MeToAbl AnddepeHUmanbHoOM
annpoKCUMaLIN, BKITIOHYas KOHEYHO-
pa3HOCTHbIE 1 CMIaHOBbIE
(BbICOKOrO NoOpsAKa).

B 3a3roToBKM NIONATOK 415 MapOBbIX
TypOWH M3roTaBnMBalOTCH METOLOM
ropsivert 0OObEMHOW LITAaMMOBKM.

B 33roTOBKW NTONATOK [AJ15 FAa30BbIX
TYPOVH 1 KOMMNPECCOpoB
N3roTaBANBAIOTCS C MPUMEHEHMEM
TEXHONOMM NUTBLA MO
BbINaBAseMbIM MOAENAM,
LUTaMMOBKM, OPYCKOBOW TEXHONOTMM.

WWWw.power-m.ru

KOHCTPYKTMBHbIE
0C00eHHOCTUN

B Ynpo4yHeHve NOBEPXHOCTH JI0MaTOK
NPOV3BOAMNTCA METOAOM YAAPHOrO
BO3LEeNCTBUSA C YIbTPa3ByKOBOW
4aCTOTOM MUKPOLLAPMKaMMU.
KomnpeccopHble nonatku u
XBOCTOBWKM paboymx TypONHHbBIX
nionatok obpabaTbiBalOTCA METOAOM
MOBEPXHOCTHOMO MNaCTNYECKOro
[edopMnpoBaHnS.

B [1na3mMeHHOe UKW ra3oumpKynspHoe
HaHeceHe 3aLLMTHOro NOKPbITUA Ha
NONaTKM ra3oBbix TypoOuH (TpakToBble
MOBEPXHOCTU NTOMATOK).

B [TpyMeHVe HepaspyLLaloLLmnX
METOL0B KOHTPONSA: yNbTPa3ByKOBas,
MarH1TOMOPOLLKOBAS, JIOMUHECLEHT-
Has 1 peHTreHoBCKas AedeKToCKonus.



