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Main function and mission of SUPRC 
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Main research areas of SUPRC 



4 

Activity areas of SUPRC in KRISO 
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Global OTEC R&D and Demonstration Projects 
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Global OTEC R&D and Demonstration Projects 
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Economical evaluation needs through 
demonstration for OTEC commercialization 

IRENA(2015) 
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 Electric power can be generated by rotating a turbine using 

gaseous flow of evaporated working fluid. Warm surface(29oC) 

and cold deep(5oC) seawaters are used for heat source and 

sink, respectively.  

Design of 1MW OTEC plant by Korean OTEC team 
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Design of offshore 1 MW OTEC plant 
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Design of on-land 1MW OTEC plant  

On-land OTEC 

Offshore OTEC 

SWAC 

Agri/aquaculture 

Desalination 

Byproducts 
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Assembling 

Verification 
experiment 

  Demonstration plan of 1MW OTEC plant  
   for performance test and grid-supply operation  

For multi-purpose use of discharged  

seawater for FEW application 
Design approval of 1/10MW OTEC plant  

on offshore platform will be tried in 2020 

South Tarawa 

(2019) 

(2019~2020) 

Int. OTEC  symposium 

Busan(2019) or Tarawa(2020) 
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LCOE of 1MW OTEC demonstration plant  
by the Korean OTEC team in 2015 

IRENA(2015) 
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Capital 

Cost 

Operation Cost 

CC 4% CC 5% 

2015  

Design 

$19M 

$0.366 

/kWh  

$0.395 

/kWh  

Assum

-ption 

 

- Lifetime : 
   20 years 
- Discount 
   rate : 5.5% 
- Transportation  
   is charged for    
   only OTEC plant 
*Construction  
  equipment  is    
  available on site 

Uncer 

-tainty 

 

 

 

- Maintenance    
   cost for TG and  
   HEX is not clear 
 
 
 
 
 

KRISO(2015) 
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Improvement of Turbine generator  

< Original Design, 2015 > 

[ Radial inflow : Mechanical bearing and sealing ] 

Turbine Unit Value 

Stator Inlet Radius mm 465 

Stator Outlet Radius mm 355 

Stator Number ea 20 

Rotor Inlet Radius mm 330 

Rotor Outlet Shroud Radius mm 200 

Rotor Outlet Hub Radius mm 73 

Rotor Number ea 14 

Generation Power kW 1 

Efficiency % 93.1 

Phase 3 

Frequency Hz 50 

Mechanical Speed RPM 3,000 
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Improvement of turbine generator  
for less repair and maintenance  

Radial 
Bearing 

Thrust  
Bearing 

Sensor Sensor Amp 

• Performance test of 1.2MW PMS generator 

 - Method : KS C IEX 60034-2-1:2008 

 - Output : 275V/600rpm ( => 1,140V/3,000rpm) 

 -Total estimated loss : 32.5kW 

 - Efficiency of generator : about  98%? 
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Improvement of HEX, Condenser 

[ Semi-welded Symmetric plate HEX ] 

< Original Design, 2015 > 
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Improvement of HEX, Condenser  
for higher efficiency & less cost 

[ Heat transfer coef. ] [Pressure loss of condenser] 

• Overall heat transfer coef.  of asymmetric plate is 5% higher than symmetric plate 

• Volume size of asymmetric plate HEX is 11% smaller than symmetric pale HEX 

• Production cost of condenser could be reduced to at least  11~20% 

Index Evaporator Condenser 

Model 
B16Hx12/ 

B26Hx16 

B16Hx28/ 

B26Hx36 

Temp.(℃) 29(Source) 5(Sink) 

Flow rate 

(kg/min) 
25 23 

Ref. rate 

(kg/min) 
0.8 - 1.75 0.75 - 1.1 
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Capital 

Cost 

Operation Cost 

CC 4% CC 5% 

2015  

Design 

$19M 

$0.37 

/kWh  

$0.39 

/kWh  

Reduction 

CC of HEX  

Less TG 

mainten

ace 

‘17~18 

HEX 

Reduct-

ion 

$18M 

$0.35 

/kWh  

 

 

 

$0.37/

kWh  
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KRISO(2017) 

Possible LCOE of 1MW OTEC demo plant  
by improving key components of 1MW system 
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Thanks for OTEC promotion for SDGs achievement 

Join to online survey for OTEC projects 

and to publish ‘OTEC’  book in 2018 


