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generate power in all production intervals, and exhaust gases from the CO2 turbine as a heating source in the ORC is 
used. In this way, the heat of exhaust turbines can be used to supply heat and supply of the demand for electricity, and 
using ORC (with heat recovery) in heat recovery, emissions reduced carbon dioxide. This study showed promising 
results in using ORC for heat recovery, an average of 22.5% for reducing fuel consumption and carbon dioxide 
emissions Lifetime FPSO provides.  
 
Keywords: Floating Production Storage and Offloading (FPSO), Organic Rankin, Heat Recovery Cycle  

 

Archive of SID

www.SID.ir

http://www.SId.ir


111

Fpso
 

 

 

 ò

 

 

-

ORC

 

-
-

                                                            
Ñ®¹¿²·½ Î¿²µ·²» Ý§½´» øÑÎÝ÷ 

Ú´±¿¬·²¹ Ð®±¼«½¬·±² Í¬±®¿¹» ¿²¼ Ñºº´±¿¼·²¹ øÚÐÍÑ÷ 

ORC
T-s 

-FPSO

ÚÐÍÑ 

Archive of SID

www.SID.ir

http://www.SId.ir


112
 

FPSO

ÚÐÍÑ

 

  

ÑÎÝ

Ñººó¼»­·¹²

ÑÎÝ

ßº®¿³¿¨

ÑÎÝ

Îîìëº¿

ÑÎÝ

ÑÎÝ

ÑÎÝ

Õ¿´·²¿ÑÎÝ

ÑÎÝ 

Õ¿´·²¿

ÑÎÝ

ÑÎÝ

ÑÎÝ 

ÑÎÝ

ÑÎÝ

ÑÎÝ

ÑÎÝ

ÑÎÝ

ÑÎÝ

Îîìëº¿ÑÎÝ

ÑÎÝ

ÎïîíÎîíêº¿Îíìëº¿

Îîìëº¿

Archive of SID

www.SID.ir

http://www.SId.ir


113

Fpso
 

 

ÑÎÝ

ÑÎÝ

ÑÎÝ

ÑÎÝ

 

 

 

 

ÐºëðëØÝÚÝïîí

  

ÐÚëðëð

ØÝÚÝïîí

 

  

 

ÑÎÝ

ÑÎÝ

ÑÎÝ

ÑÜÐÙÉÐ

Ì®·±¹»²

ÑÎÝ

 

Í±´µ¿¬¸»®³ ÍÛÍíêÑÎÝ

ÑÎÝ

 

 

ÑÎÝ  

Archive of SID

www.SID.ir

http://www.SId.ir


114
 

 ÑÎÝ

ÚÐÍÑ

ÑÎÝ

 ORC

ÑÎÝ 

ÚÐÍÑ

ÙÌÙÙÌÝ

ÚÐÍÑ

ÑÎÝ

ÙÌÙ

-

ORC

ORC

ÑÎÝ

ÑÎÝ

 

 ß

 Þ 

 

ÙÌÙ 

  

ÙÌÙ 

FPSO

ÚÐÍÑ

ÙÌÙÙÌÝ

Archive of SID

www.SID.ir

http://www.SId.ir


115

Fpso
 

 

ÚÐÍÑ

ÑÎÝ

ÚÐÍÑ

ÚÐÍÑ

 

-  

ÚÐÍÑ

ÚÐÍÑ

GTG
ÚÐÍÑ

ÑÎÝ

ÑÎÝ

ORCGT

ÙÌÙ

GTG 
Nominal ISO 
speci ication GTG A-B-C Units 

Nominal power ÅÕ©Ã 

Nominal ef iciency ÅûÃò 

Pressure ratio Å Ã 

Exhaust temperature Å Ã 

Nominal air  low Åµ¹ñ­Ã 

Rotation Å®°³Ã 

GTG
GTC

ÙÌÙ

ÚÐÍÑÙÌÝ

îÝÑ

ÙÌÝ

ÙÌÝÙÌÙ

ORCGTC

 GTG

 

ÝÝÍóÛÑÎ

Archive of SID

www.SID.ir

http://www.SId.ir


116
 

ÙÌÝÙÌÙ ßóÞóÝ

ÙÌÝ

îÝÑ

ÙÌÝ

ÙÌÙ ßóÞóÝ

CO2GTC 
Nominal ISO 
speci ication GTG A-B-C Units 

Nominal power ÅÕ©Ã 

Nominal ef iciency ÅûÃò 

Pressure ratio Å Ã 

Exhaust temperature Å Ã 

Nominal air  low Åµ¹ñ­Ã 

Rotation Å®°³Ã 

ÚÐÍÑ

ÑÎÝ

ÚÐÍÑ

ÚÐÍÑ

¾¿­» ½¿­»

ÙÌÙ

ÙÌÙ

ÙÌÙÙÌÝ

ÚÐÍÑ

 

FPSO

ÙÌÙ

ÑÎÝ

 

ORC

ÑÎÝ

ÑÎÝ

ÑÎÝÑÎÝ

 

Archive of SID

www.SID.ir

http://www.SId.ir


117

Fpso
 

 

ORC

îÝÑ

ÑÎÝ

ÑÎÝ

ÑÎÝ

ÙÌ

ÑÎÝ

 

ÑÎÝ

ÚÐÍÑ

ÚÐÍÑ

  

 [3] Mondejar ME, Ahlgren F, Thern M, Genrup M. Quasi-steady state 
simulation of an organic Rankine cycle for waste heat recovery in a 
passenger vessel. Appl Energy;185, pp. 1324 35, 2017. 

[4] Suarez de la Fuente S, Roberge D, Greig AR. Safety and CO2 
emissio
heat recovery system. Mar Policy;75, pp. 191 203, 2017. 

[5] Song J, Song Y, Gu C. Thermodynamic analysis and performance 
optimization of an Organic Rankine Cycle (ORC) waste heat 
recovery system for marine diesel engines. Energy;82, pp. 976

 
[6] Larsen U, Sigthorsson O, Haglind F. A comparison of advanced 

heat recovery power cycles in a combined cycle for large ships. 
Energy,74, pp. 260 8, 2014. 

[7] Pierobon L, Benato A, Scolari E, Haglind F, Stoppato A. Waste heat 
recovery tech- nologies for o ff shore platforms. Appl Energy;136, 
pp. 228 41, 2014 

[8] Girgin I, Ezgi C. Design and thermodynamic and thermoeconomic 
analysis of an organic Rankine cycle for naval surface ship 
applications. Energy Convers Manage,148, pp. 623 34, 2017. 

[9] Soffiato M, Frangopoulos CA, Manente G, Rech S, Lazzaretto A. 
Design optimization of ORC systems for waste heat recovery on 
board a LNG carrier. Energy Convers Manage, 92, pp. 523 34, 

 
[10] Imran M, Park BS, Kim HJ, Lee DH, Usman M, Heo M. Thermo-

economic optimization of Regenerative organic Rankine cycle for 
waste heat recovery applications. Energy Convers Manage;87, pp. 

 
[11] Song J, Gu C. Parametric analysis of a dual loop Organic Rankine 

Cycle (ORC) system for engine waste heat recovery. Energy 
Convers Manage;105, pp. 995 1005, 2015. 

[12] Cao Y, Gao Y, Zheng Y, Dai Y. Optimum design and 
thermodynamic analysis of a gas turbine and ORC combined cycle 
with recuperators. Energy Convers Manage;116, pp. 32 41, 2016. 

[13] Srinivasan, K.K., Mago, P.J. and Krishnan, S.R.,. Analysis of 
exhaust waste heat recovery from a dual fuel low temperature 
combustion engine using an Organic Rankine Cycle.Energy, 35(6), 
pp.2387-2399, 2010. 

[14] Desai, N.B. and Bandyopadhyay, S., 2009. Process integration of 
organic Rankine cycle.Energy, 34(10), pp.1674-1  

[15] Mohanty, B. and Paloso Jr, G.,. Economic power generation from 
low-temperature geothermal resources using organic Rankine cycle 
combined with vapour absorption chiller. Heat Recovery Systems 
and CHP, 12(2), pp.143-158, 1992. 

[16] Pei, G., Li, J. and Ji, J., 2010. Analysis of low temperature solar 
thermal electric generation using regenerative Organic Rankine 
Cycle. Applied Thermal Engineering, 30(8-9), pp. 9 -  

[17] Ganapathy V. Industrial boilers and heat recovery steam 
generators: design, ap- plications, and calculations. 1st ed. New 
York: CRC Press; 2002 

[18] Chen H, Goswami DY, Stefanakos EK. A review of 
thermodynamic cycles and working fl uids for the conversion of 
low-grade heat. Renew Sustain Energy Rev 2010;14, pp. 3059 67.  

[19] Reis MML dos.Comparison of energy efficiencies among heat 
pump systems to meet the demands of air conditioning and water 
heating in a building.Unicamp  University of Campinas; 2014 [in 
Portuguese]. 

[20] Vélez F, Segovia JJ, Martín MC, Antolín G, Chejne F, Quijano A. 
A technical, eco- nomical and market review of organic Rankine 
cycles for the conversion of low- grade heat for power generation. 
Renew Sustain Energy Rev;16 ,pp. 4175 89, 2012. 

[21] Siddiqi MA, Atakan B. Alkanes as fl uids in Rankine cycles in 
comparison to water, benzene and toluene. Energy;45, pp. 256 63, 

 
[22] Kölsch, B. and Radulovic, J., 2015. Utilisation of diesel engine 

waste heat by Organic Rankine Cycle. Applied Thermal 
Engineering, 78, pp.437-448. 

 

Archive of SID

www.SID.ir

http://www.SId.ir

