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O6wasa nHhopmauuma

KomnaHus OPRA npegnaraeT peweHust no BbipaboTKe 3NeKTPOIHEPrun 1 Tensna B
AavanasoHe ot 1,5 go 15,0 MBT, ucnonb3ya nuHenky 'y OP16

KomnaHna OPRA ocHoBaHa B HugepnaHgax B8 1991

KomnaHna OPRA npogana 6onee 80 'TY

[euratenun OP16 npopaboTtanu 6onee 1,5 MnnMoHoB MOTOYaCcOB

PasButune

OcHoBaHue
PaspaboTku n Kommepuu- o
PaboTta B Hopserum KOMMNaHW B rnobanbHOM
npeseHTaLunu anunsaums
lonnaHgnm cetu

1965-1987 1991 1993 2003 2006 2007
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OceBble U paguanbHble Komnpeccopb! ['TY

PagnanbHble KoMnpeccopbl OceBble KOMMPECCOopbI

B ocHoBHOM anga marsnbix TypObuH B ocHoBHOM gnga 6onbwnx TypouH
Bbicokas cTeneHb cxaTus B Bornee HM3Kada cTeneHb CxXaTtnsa Ha
OAHOCTYyNeH4YaTon ycTaHOBKe OAHOWN CTyrneHn TpebyeT NpUMeEHEHUS

OyeHb HadeXKHble MHOroCTyrne4yaTou cxembl

Power generation and fuel flexibility for oil & gas 4
and CHP applications utilizing small gas turbines
T
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PagnanbHble n oceBble TYPOUHbI

PaguanbHaga TypbuHa OceBad TypbunHa

Bbicokas cTeneHb paclumpeHns B bonee HM3KknU KOIPPULNEHT
OAOHOCTYNneH4YaTon yCTaHOBKe pacLUMPEHNs Ha KaXaou CTyrneHu
TpebyeT NCnonb3oBaHUS
MHOroCTyrneH4aTomn CXeMmbl

MeHee 4yBCTBUTENbHA K 3PPO3nNN U
noBpeXaeHUsIM1 NOBEPXHOCTU NIONAaTokK

PaboTaeT npu bonee BbICOKON TpebyeT Hannuns komnnekca

Temnepartype 6e3 oxnaxaeHus oxnaxaeHus nonaTok

MeHee YyBCTBUTENbHA K KA4EeCTBY
Tonnuea

Power generation and fuel flexibility for oil & gas 4
and CHP applications utilizing small gas turbines
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'TY OP16 anekTpuniyeckoun mowHocTtbio 1,85 MBT —
coyeTaHue 3ahPpeKTMBHOCTU N HAOEXKHOCTHU

PenykTop 6.7:1 komnpeccop [ByXTONNMBHbLIE U
HU3KO3MUCCUOHHbIE

Kamepbl cropaHus (4)

e
Ll
I/

I !‘;‘

i/sn

1" BbicokoadhdpekTnBHas
paguanbHasa TypbuHa

MNoaLwunnHnKn
B XONoagHowu
30HEe

MouwHocTb 1850 kBT1a

Kna (an.) 26%

MoTok rasos 8.7 kr/c

TemnepaTtypa Bbixsiona. 570°C

MpousBoacTBo napa ~6 T/
Zr?;vngg:gZI;EL(;QiC?:s ljltJI(ITIZIfrIIZXISbrIT?;)III gzso{llfbﬁiss OPRA TURBINES PROPRIETARY INFORMATION QERE
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NMpocToun n HagexHbIn potop — cepaue NMY OPRA

OpgHocTyneHYaThbINn
Komnpeccop 6.7:1

OpgHocTyneH4yaTas TypbuHa

KoHconbHas noasecka potopa =*
C NOAWMNNHMUKAMM B XOSTOOHOM s
30He

Pacxon macna «Ha yrap»
NPaKTUYECKN OTCYTCTBYET

Power generation and fuel flexibility for oil & gas 4 n
and CHP applications utilizing small gas turbines
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OPRA - BbicoKasi 3(h(heKTUBHOCTb U OOSITUN CPOK CIYXObl

Bbicokasa adopeKTMBHOCTb
HageXXHOCTb M 40NroBe4YHOCTb

[ToHXeHHaa TemnepaTypa
MeTanna / _ /

— Hnskoe HanpsixeHne
Bbicokas Temneparypa

Hwn3kas Temnepartypa
Bbicokoe HanpsikeHune

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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JluHeuka kamep cropaHua OP16

OP16-3A OP16-3B OP16-3C |

KoHBeKkunoHanbHasa Hun3koammnccmoHHas [MpoaBuHyTas
andpdysmoHHas kamepa Kamepa C Cyxum AnpdysnoHHas Kamepa
cropaHus nogasneHnem NOXx cropaHus

Knakoe n razoobpasHoe [[@azoobpasHoe ToONMBO [[azoobpasHoe 1 xngkoe
Tonnmeo B Anana3oHe HTC| | B agnana3oHe ot 38-51 TOMSIMBO B AMana3oHe 5-25
25-70 MIDx/kr Mx/kr MOx/Kr

[ByxTOonnuBHoe [1n3enbHoe TonnMBO B BbicokokanopumnHoe Tonfneo
NPUMEHEHNE Ka4eCcTBe pe3epBHOro B Ka4YeCcTBe pe3epBHOro

A &
[,/\
P
D

Power generation and fuel flexibility for oil & gas 4 n
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LLinpoknn guanasoH BUAOB TONNMBA

PacTyLmin cnpoc Ha HecTaHaapTHbIE BUAbI TONNMBA

Pacwwupsaowmnecs TpeboBaHna 3akoHoAaTeNMbCTBa MO yTUnu3auum

TpeboBaHUs N0 CHMXEHMIO cebecCTOMMOCTU reHepaLnn 3a cyeT
MCMNornb30oBaHUs MECTHbLIX BUJOB TOMNNMBa (bmoras, nonyTHbIN ras,

Cbipast He(pTb)

Buael Tonnuea
rasoBoi TypOuHbI

[@a3oBoe TONMMBO

| J

_ A— Bogopoa- — ;
a3 ¢ HU3KoWA HTCI MpupoaHsIi ras | COnEHRANMA Fa3 | | lrasc l_r}a:ar:g;omﬁ |
| i 1L

Xuagkoe
l TONNMBO

BuoxuaokocTtun

HedTb

TonnueHas ‘

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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LLUnpokun BbIGOP TONNMBa — Na3oobpa3Hble

[MpmpoaHbIN ras
KayecTBO rasa pa3nn4yaeTcqd B 3aBUMCMMOCTN OT PETMOHOB

[MHI
Bbicokoe cogepaHue ceposogopoaa H2S
[lepeMeHHbIN cocTaBs rasa
Bbicokoe coaepkaHue TsKenbix yrnesoaopoaos

YnbTPpaHU3KO — 1 HU3KOKaNopumnHble rassbl
CunHTesras, buoras, KOKCOBbIV ra3 v T.4. ” ‘

)
CBanoyHbI ras %
= Natural gas
~ = n
OuyeHb HU3Kas KalmTOPUMNHOCTb é’ 40 content gas
O
MoxeT coaepaTtb A0MN.BKMOYEHNS 3 30 @ Coke oven gas
3erneHblit - dakenbHbIN ras g Lol‘ic gas
- NPUPOAHLIN ras 20
CwuHnn - BOgOpOAocoaepKallnii ras 10 Ukt Calorific gas
CepblIli - KOKCOBbIN ras
®droneToBbIN - HA3KOKANOPUMHBIN ras 0
Fony6oi - CBePXHN3KOKANOPUIHBIN ras 0 10 20 30 40 50 60 70

Huswas TennoteopHas cnocobHocTb (HTC) (MOx/kr)

Power generation and fuel flexibility for oil & gas D
and CHP applications utilizing small gas turbines ‘
P
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LLnpokun BbIGOP TONNMBa — XKXngkoe tonnuea

Ounctnnnartol

Auctnnnatel (An3ens U KepocuH) U3 nepepadboTaHHOM CbIPpon HEPTU

Bbicokasi NNIOTHOCTb U BA3KOCTb
CopepxaT cepy 1 HexenaTernbHble BKITIOYEeHUS

CnnpTbl
3 npupoagHoro rasa, Guomacchs! Unm yrns
CpeaHen ypoBeHb LHV
Cnabble cmasbiBatoLme CBOMCTBA

buotonnuea
[MnponnsHoe Mmacro, pacTuTenbHble Macna
Bbicokasa BA3KOCTb U HU3KaAs KaropUMHOCTb
CopaepxaT 30Mbl N HeXenaTerbHble BKITHOYEHUS

TeMHO-3eneHbI —NMMPONU3HBIN ras (4epeBo)

— brnoansenb/nanbmMoBOe Macno
KpacHbIn — ansenbHoe Tonmneo
Cepbl — MMPONN3HbIV ra3 (LWKHbI)
®roneToBLIN - METaHON

— aTaHon

— 6eH3uH
— nerkas HeTb

<@ \\0od pyrolysis o Light oil
Ethanol | I0D|ese| |
Biodiesel/Palm ol
0 Methanol 0 Petrol
<@ Tyre pyrolysis o

HTC (MOx/kr)

KncnotHocTb
<
1

0

I I I I )
0N 4 K

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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OPRA Turbines pa3pabotana I'TY OP16-3C ansa
anbTepHaTUBHbLIX BUOOB TOMNNUBA

HoBble Kamepbl cropaHua Anst HU3KOKanopumHOro Tonnmea
KanopunHoctb He meHee 5 MIDx/kr
B ocHOBe nexuT npoBepeHHas, HagexHasa ['TY OP16-3A/B

OTcyTCTBI/Ie BEHTUNSAUMM\OXNAXXOEHWNS NTONaTOK NO3BOSISIET UCMONb30BaTb BUAbI
TOrnJimBa, BKro4YawLine teepable 4YaCTtulbl

*MaTeHTHas 3asBKa HaXOAUTCS Ha paccmMmoTpeHnmn

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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OP16-3C MoXeT ucnonb30BaTb pa3fiviHblie BUAbl TONNMBa

B0o3MOXHOCTb paboThl Kak Ha ra3oo0pa3HOM, TaK U Ha XXNOKOM Tonnuee

CwuHTesras, buoras, cBanouHbIn ras, NMPOSIM3HOE Macno, KOKCOBLIN ra3, 3TaHos, cbipas
HeTb

YcnewHo paboTaeT Ha Xunakom un razoobpasHom Tonnuee ot 5 M x/Hm?

,D,ByXTOI'IJ'II/IBHbIe BO3MOXHOCTHU

BbICOKOKaﬂOpMIZHOG TOonJmBeoO (ra3 iz )KVID.KOCTb) MOXET ObITb UCMOSIb30BaHO B
Ka4vyecCTBe pe3epBHOIo

CnocoBHOCTb NepekntoYaTbCs NPU NOJTHOW Harpyske

CnocobHocTb pabotaTb Ha cMecax

B0O3MOXXHOCTb MCNOMb30BaHUA CMEeCcu TonfnBa
[lononHnTENbHOE TONNMMBO MOXET ObITb UCMOMb- |
30BaHO A5 nogMeLlunBaHna B criydae Heobxo-

OMMOCTU

Power generation and fuel flexibility for oil & gas n
and CHP applications utilizing small gas turbines
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CTpyKTypa ncnonb3soBaHua tonnuea B OP16

100%
Tonnuea

3%
26% MoTepu
OnNeKkTpu4ecTBo 71%
BbicokoTemnepaTtypHoe
Tenno

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Выступающий
Заметки для презентации
Why is the OP16 particularly suited for CHP applications?
97% of the fuel energy is useable energy
Electrical and thermal efficiency
Around 7MWth input  1,85MWe + 4,5MWth


PbIHOYHbLIE cerMmeHTbl 'TY

Mpu yTunusauum tenna

Buicokas [1POMbIL-
NEHHble

Jlerkme
NPOMbILLI-
NEeHHbIe

Kommep-
yeckume

Hu3kaa bBbiToBble

0 1 2 3 4 5 6
AnekTpuyeckasa MowHoctb (MW)

Power generation and fuel flexibility for oil & gas

and CHP applications utilizing small gas turbines y np Rn
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Выступающий
Заметки для презентации
OPRA’s main CHP market is light industrial customers that have a small power and steam requirement.
Only electrical demand + no thermal  engines
Heavy industrial sites have bigger power and thermal demands  less competitive
OPRA is uniquely competitive for light industrial customers that have power + thermal demand.


NMpumepHbin coctas NMHI

Ob6tbeMHas
nons (%)

KOMMOHEeHT Xnmunyeckas
¢dopmyna

MeTaH

OTaH
[MponaH
ByTtaH
[leHTaH
A3ot

[1Byoknch yrnepona

C2He
CsHs
C4H1o
CsHz12
N2
CO2

5,5
6,6
4,0
1,4
1,0

0,17

aonsa (%)
60
7,7
13,5
10,8
4,8

1,3
0,33

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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NMpumep: ase 'TY OP16 Ha ceBepe Poccun

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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OBe 'TY OP16 BBeaeHbl B ctpoun B 2005 roay

KpanHun CeBep, yaoaneHHOCTb Nrowaaku
[TonyTHbIN HE(PTAHOW ras

Touka pocbl npu 14,5 6ap coctasnseT 61°C
CopepxaHune cepoBogopona okono 4%

OcHoBHOEe reHepupytowee obopyanosaHme

Power generation and fuel flexibility for oil & gas \ n
and CHP applications utilizing small gas turbines
4 )
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YcTaHOBKM npownu KanpeMoHT B 2013

O6e 'TY HapaboTanu 6onee 50 000 moTo4acos
Kaxkgasi, nponssegeHo 6onee 400 nyckoB

OpHa ycTaHoBKa npoLusia TECT NPUEMKM Ha 3aBOe
nepen KanpemMoHTOM 1 rnokasana nageHue
MoLLHOCTU He bonee 60 KBT oT HOMMHana

Pasbopka maluvH nokasana, YTo BCE OCHOBHbIE
9NEeMEeHTbl B XOPOLUEM COCTOSIHUM

Power generation and fuel flexibility for oil & gas \ n
and CHP applications utilizing small gas turbines |
4 &
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CocTosiHMe oCHOBHbIX 3anemeHToB OP16 nocne 50 000 yacoB
HapaboTku Ha INHI ¢ copepxaHnem cepoBoagopona 4%

Potop TypbuHbl OP16 Hanpasnsaowwii annapat OP16 >Kaposas Tpyba OP16

OPRA TURBINES PROPRIETARY INFORMATION

Power generation and fuel flexibility for oil & gas 4 n
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YctaHoBku OP-16 HapaboTtanu 6onee 700 000 hours Ha MHI

T T L :
Tpu OP16 Ha nnaByyen Bocemb OP16 Ha yganeHHoOM OpnHa OP16 Ha odhdbLuopHom
nnatdopme y 6eperos Bpasunun MecTopOXaeHUM Ha ceBepe Poccun nnatcpopme B CeBepHOM Mope

YeTbipe OP16 Ha yganeHHoOM LWectb OP16 Ha yaaneHHoOM Tpn OP16 Ha odpLiopHOM
MEeCTOPOXAEeHUN Ha toro-soctoke Poccumn MEeCTOPOXAEeHUN Ha 1oro-soctoke Poccumn nnatdopme B CeBepHOM Mope

Power generation and fuel flexibility for oil & gas 4 np Rn
and CHP applications utilizing small gas turbines
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MoounbHble cuctembl ' TY

¢ MowHocTb: 1,85 MBT an.

¥ KomnakTHOCTb. 20-0. KOHTENHEP
¥ Huskmm Bec: < 20 TOHH

¥ Jkonorusa ;. YnortpaHusknm NOXx

¥ Tuxue: 85 dB Ha 1 m

¥ HapexHocTtb: 42500 4yacoB g0
KanpemMoHTa

Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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Power generation and fuel flexibility for oil & gas \ DPRH
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Power generation and fuel flexibility for oil & gas
and CHP applications utilizing small gas turbines
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i y
Asia-Pacific
Economic Cooperation

2 YCTaHOBKM obecneunBaroT cammut ATIC (BnaguBocToK)

.

i B

Power generation and fuel flexibility for oil & gas \ n
and CHP applications utilizing small gas turbines f
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KomnaHna OPRA nMmeeT otnnuHble pedepeHUnn no BCeM ! MUPY

FUJ =FI l.IVI Chevron °:.' gf;\ \C]gl(v}'\rRE BRITITSSB?\Z‘ESICAN
L -BASF ‘ 6

The Chemical Company

Ll PETROBRAS

GAIPROM 7Y

LUKOIL .

/,\p“[ ] 2074
@ %" Statoil| I 43 6“““ @ 0%

oL

APf

centr ’ ca -:-:' Economic Cooperation INORILSK NICKEL
@ 25 Yy NOVATEK eon @

Power generation and fuel flexibility for oil & gas n
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