In brief

Gas turbines operation:
economic aspect.

Life cycle costs are the
very important criterion
which has to be taken into
account during the selec-
tion of power generating
equipment. All operational
expenses tracking give the
opportunity to the cus-
tomer to save significant
money. Distributed power
generation is developing
very actively in our coun-
try. At that there are many
solutions on the market
and traditionally diesel
and gas engine power
plants are used. Attitude
toward gas turbines is
rather doubtful. Radial
gas turbines are simple
and inexpensive in opera-
tion because of simplicity
and reliability of the con-
struction. So, they are
rather effective solutions
for the power plants on
distributed power market.

62 www.turbine-diesel.ru

DB L s S0
IKOHOMUY4ECKUI-aGHeKT -

M.B. KaneHioK, K.3.H. — OPRA Turhines

aK M3BECTHO, MaJjas 3HepreTHKa B Halled

CTpaHe Pa3BUBAETCs BCe GOJIBIIMMHU TEMITAMHU.

C yueTOM BBICOKOH CTOMMOCTH TPUCOEANHE-
HUSl K 9HEPrOCETH U BBICOKHMX TapuU(OB HA K-
TPO3HEPTHI0, Pa3BUTHE COOCTBEHHOH reHepaLuu
— JNeUCTBUTENbHO 3(P(EeKTUBHBIA HHCTPYMEHT
CHMIKEHUS U3[epKeK U MOBBILIEHUS] KOHKYPEHTO-
CIIOCOOHOCTH NPOU3BOJUMOTrO MPOAYKTa. AKTHBHO
pearupysi Ha TOBBIILIEHHE CIIPOCA, PHIHOK TpejJia-
raeT OrpOMHO€ KOJIMUeCTBO pelleHHH 1Jis CO3/a-
HUS UCTOUHHKOB COOCTBEHHOU reHepaLuH.

Ho npu aTOM HY?KHO OTMETHTB, YTO KOTA pPeyb
3aXOOUT O MaJio¥ reHepaLUUH, TO SHEPreTHKH
TPaAULMOHHO NPeCTaBISAIOT cebe AHu3esbHble HIH
CO3/1aHHBIE HAa WX OCHOBE Ta3oBble IOPIIHEBbIE
neuratend. OTHOLIEHHE K Ta3oBbIM TypOHWHAM,
KaK IMpaBHUJ0, JAOCTAaTOYHO HACTOPOXKEHHOE.
B nepByto odepenp, OTOMY, YTO OHH BCETAA CUHU-
TaJHUCh yAeJOM «OOJbLIOH» 3HepreTUKH. Hacrto
CIeLMaNUCTbl IPEANPUATHH, HCXOAS U3 MOJyUeH-
HBIX B BY3ax 3HaHHUH, CCBIIAIOTCS Ha CJI0XKHOCTh
JKCIIyaTauuu JaHHoro ob6opynoBanus. M 3to
COOTBETCTBYET AeHCTBUTENbHOCTH.

DVHBYE

OpHaKo TeXHOJIOTUH Pa3BHUBAIOTCS, U CETOfHS
CYLIECTBYIOT pellieHHs], OTINYAI0IINeCs He TOJNBKO
MPOCTOTOH, HO W HAaMHOro 6oJiee HU3KUMM pac-
X0/laMH Ha 3Kcryarauuio. [lonpobdyem aTo oboc-
HoBaTb. B npouecce sxcmiayatauuu Jo00ro rese-
pupyolero o6opynosanus (He roBops o Takux
«IK30TUUYECKHUX» pELIEeHUsIX, KakK COJHEeYHbIe
¥ BETPOBble CTaHIMH) BO3HUKAIOT OMpefeJeHHble
npo06J/IeMbl.

Texkywuti pemonm — HACKOJBKO OH SIBJISETCS
CJIO’KHBIM U JOPOTHM U, UTO HEMAJIOBAXKHO, Ha Ka-
KOe BpeMs PUAETCS OCTaHOBUThL PaboTy CTaHIIUH
(T.e. re-To UCKaTh BpeMEeHHYIO MOIHOCTb).

3ampamoel Ha pacxodHbie u cMa304HblE MA-
mepuaib, — KOHEUHO, eCThb pelleHHs], TT03BOJISIO-
e 06XoauThesl 6e3 MacJa, HO CPaBHUBATh HAZO0
BCe BapUaHTbl B KoMmIuiekce. M 3mech 3atpatsl
MOTYT OBITh 3HAUUTENbHBIMHU, TaK KaK KpOMe
CTOMMOCTH CaMOTr'0 MacJ/a, HYKHO YUHUTBIBATb
3aTpaThl HA er0 3aB03, XpaHeHHe U T.[.

Kanumanownoelii pemornm — pecypchl IBUTraTe-
JIeW orpaHWYeHbl, TO3TOMY Hal0 YUHTHIBATb, KaK
v rae OyfeT MPOXOAWTh KalMUTalbHBIH PEMOHT,

Typounbl u fusenu / vai-urono 2013



KakKoe KOJIMYeCTBO BpeMeHH 3TO0 3alMeT U KaKoBa
€ro CTOUMOCTb.

Jaxe mocsie Takoro HersiyookKoro cpaBHEHMS
BapUaHTOB OKAa3bIBAETCS, YTO IKCIIyaTaLHs MOP-
LIHEBbIX IBUraTesel MOXKeT ObITb CJI0XKHee, a CTO-
HUMOCTb >KM3HEHHOTO LMKJA Bbllle, YeM Ta30BbIX
TypOuH. Bo3bMeM 17151 mpuMepa KOHOMHYECKHE
MOKa3aTesH IKCIIIyaTalluu PajnabHbIX Ta30BbIX
Typ6uH komnannu OPRA — OP16.

Texyumit pemont u TO npoBoasTcs B cpeHEM
OIMH pa3 B Toi U TpeOyIOT OCTAHOBA arperara
Ha 24 yaca. Pa6oTbl BHIMOJHAIOTCS ClleLUaNucTa-
MM KOMIIAHUU-TIPOU3BOAUTE/S HENOCPeICTBEHHO
Ha MecTe 9KCIIyaTaluu.

3aTpaThl Ha CMa3ouHOe MAacjo TaKKe MHHHU-
MaJIbHBI, TOCKOJIBKY KOHCOJIbHAS KOHCTPYKLHS
paguanbHOW TypOUHBI obecreunBaeT padoTy
MOALLUITHUKA B XOJI0JHOH 30HE, U 3TO MOJHOCTHIO
yCTpaHsieT IIOTepU CMa304yHOro MacJja Ha yrap.
3ameHa Macja TpebyeTcsl He yallle OJHOTO pasa
B roa (200 auTpoB) — B pesysbTaTe HET HEOOXO-
IUMOCTH B YCTPOHCTBE CIELHANH3UPOBAHHOTO
MacJ/IOXPaHHUIIHLIA.

KanuranpHbll pEMOHT TPOBOAMTCS He Hallle,
yeM uepes 40 000 uacos (okoJ0 5 €T HenmpephiB-
HOH pa6oThl). IlpuyeM peMOHT NpPOU3BOAMTCS
Ha MeCTe 3KCIJyaTalud. YUWUTHIBAs HHTEpPECH
KJIMEHTOB, KOMIAHUS MpeNJaraeT yInpolleHHYO
NpoLenypy KarnuTalibHOTO PEMOHTA, IIPH KOTOPOH
CTapbli ABUTATE/b IEMOHTHPYETCS, yCTaHAB/INBA-
eTCsl HOBBIH MJIH BOCCTAHOBJIEHHbBIH (110 XKeJ1aHuIo
3aKa3uyMKa), a CTapblil BhIKynaertcs. Takas mpole-
aypa 3aHuMaeT He OoJiee ABYX Hefleslb U I103BO-
JIfeT MAKCHMaJsbHO ObICTPO MPOBECTH PEMOHT.
[Tocne xampemoHTa TypOHWHA CHOBA MOJIHOCTbIO
roTOBa K KCIJIyaTaluH.

EcTecTBeHHO, YTO HU3KHeE 3aTPaThl Ha IKCITya-
TaUHWI0 HaxoAsAT CBOE OTpPaKeHHEe B CTOMMOCTH
NpoOU3BeIeHHOH dHeprun. Ha ceromHs cToumMocTb
aJleKTposHepruu, npoussoaumoit ['TY OPRA,

Ta651. 3atpartbl Ha 3KCMAyaTaLMI0 Pa3NNYHbIX 3HEPrOYCTaHOBOK

3artpartbl, Th/C. €80
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[TY OP16 rmy MukpoTyp6uHa

coctapasier npumepHo 1,75 p./xBr-u npu uLeHe
TOMJMBHOTO rasa 3,5 p./ M?, ¢ ydeToM Bcex 3aTpart
Ha 3KCIIyaTalHuio.

K ToMy ke cjlemyeT OTMETHTb, UTO IpOIECC
JKCITyaTaluu He TpeOyeT OGOJBIIOTO MITATA
npogeccroHa bHbBIX COTPYIHHUKOB, a CHUCTEMa
MOHUTOPUHTA 0O0OPYAOBAHUS B pexKUMe OHJalH
(o »kesauuio KJAHeHTa) oGecreyrBaeT MOCTOSH-
HBIA KOHTPOJIb CO CTOPOHBI BbICOKOKBAMU(PHULIUPO-
BaHHbBIX HHXEeHEepPOB KOMIaHHH.

Taxkum 06pa3oM, MOKHO yTBEp:KAATh, UTO pa-
IMaJibHble Ta3oBble TYPOWHBI 32 CUET TPOCTOTHI
U HaJeKHOCTH KOHCTPYKUMH — JIETKH U JeLIeBbl
B 9KCIJlyaTalUUM M, CJIeI0BaTeNbHO, SBJSIOTCA
3((eKTUBHBIM pelIeHUeM /5 3JMeKTPOCTaHLUH,
KOTOpBIE MPUHSATO OTHOCHTb K 00bEKTaM Masod
reHepauuy. HarasiqHo 3To MOKHO NTPOAEMOHCTPH-
poBath LU(pamHu, IPUBEeHHEIMU B maba. 3aTpa-
Thl Ha 3KCILIyaTalUMIO Ta30BBIX TYPOMH W OIMBIT
komnanuu OPRA mnoaTBepxmaiT >KOHOMHUEC-
KYIO LleJiecoo0pasHoCThb Ucnob3oBanus [TV .

TURBINES

I'TY OPRA MopwHeBoi aBurarens MukpoTypouHbI
9AneKTprYecKas MOLLHOCTb, KBT 1944 2x1000
Tennosas MOLIHOCTb, KBT 1280 2x1050
[MoTpe6rieHure TONAMBHOIO rasa, M%/4 486 2x325
Konuyecteo TO B rog 8 2
Konuyecteo TO B Te4enme 10 net 79 19
Konunyectso KanutanbHbIX pEMOHTOB B TeveHue 10 net 1 1
06LLe 3aTpathl BpEMEHM Ha 06CAYXNBaHNE, 4 1266 640
3arpartbl B TE4EHHE IKCNNyaTalum, espo:

- Ha 3anacHble yactv Ha 10 net 185 000 698 285 845 460
- Ha KanuTasnbHbIA PEMOHT 450 000 220 000 1165 000
- Ha TO 6e3 matepuanos 3a 10 net 70 000 189 900 48 000
- Ha cMa3oyHoe macno (gonuB) Ha 10 net 20 000 268 750 0

- 06LUKe 3aTpaThl HA AKCMTyaTaumio 725 000 1826 937 2 058 460
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3aTtpartbl Ha CMa304Hoe Macno

B 3atpatbl Ha TO 6e3 matepuanos

W CTOMMOCTb KanuTansHoro

W 3anacHble 4acTu

QO Puc. Cronmocts
XN3HEHHOr0 LMKNA Pa3nnyHbIX
YCTaHOBOK B Te4yenue 10 ner

63




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


