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KRISO

KRISO

Korea Ressarch Institute of Ships&Ocean Engineering

KRISO, a leader of marine transport
and ocean development

The government funded research institution that focuses on
Ocean Engineering area, including environmentally friendly

advanced ship, offshore plant, ocean energy, maritime safety

and ocean system
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Seawater Utihization Plant Research Center SUPHC

Seawater Utilization Plant Research Center(SUPRC)

Utilizing seawater resources, SUPRC develops essential
seawater utilization plant technologies for sustainable production
and use of food, energy and water in the climate change era.
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SUPRC main research areas

SUPRC

OTEC (Ocean Thermal Energy Conversion) system

s, Evaporator Conderser .,

T

Deep s=awater

© bh OTEC, working fluid (R32, elc.) evaporates as it gans heat energy fam wanm
eurface esawater, and condenses as & loeee heat fo cold deep seanatar

o Resulting flow of the working fluid rotates the hurbine and generates elednety
‘Ciosed-cycie, Opern-cycle, Hyliid-cyde can be appied for electricily &nd waler

\_

Desalination system
= O 0

o°0

Minerals

O Membrane deealination fechnologies tum deep seawatsr info clean drinkable water
O Evaporative concentraon and electrodialyss lechnoiogies exiract minerals
and produce concentrated decp scawater.
© Membrane fechnobgica: RO(Reverse Camosia), NF(Nancfitraton), ED(Electrodialysia)
O Bxdracion technologies: MYR[Mechanical Viapor Recompression),
s VMID(Vacuum Membreane Disiiaton), AD(Adsoprtion Desalination)

SWAC (Seawater Air Conditioning) system

O SWAC utiizee coldneses and heat of seawater as hest eourcee for heat pump
for cooling, heating. freezing, and hot water supply.
O Heal pump can savitch 1o cooling I Ivee way valve is used hom heating.
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Plant cultivation system
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© Nufriert salts and mincrals from doep scawater arc ulilized 83 main components of nutrient

eolution and esawster-basad heat pump cortrols temperaturs for optimal growth of masine piante
such as seaneeds, microaigae, and land plents such as fruits and vegetsbies.

© Fioatng or movable scawaler uilizstion plart cultivation plart {Scawater Farming Pand)
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105kW plant
1MW plant
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Plant Type

e D
Both (D
Laboratory [y

Oft-shore (T
On-shore (T

0 2 4 6
Working Fluid
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Technology Readiness Level (TRL)

.

Generation Capacity

More than 10MW '

IMW - 10MW l

Below IMW '

Heat Exchanger Type
Fin plate '
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Semi-welded Plate -
(Titanium)
Shell and Tube
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Deployment
Stage

First array /
First Project®

First
Commercial-
scale Project

Variable

Project Capacity
(MwW)
CAPEX (S/kw) 4000

HEH

181

8

OPEX (S/kW per year) 140

Project Capacity
(MW)

CAPEX (S/kw)

OPEX (S/kW per year)
Availability (%)
Capacity Factor (%)
LCOE ($/MWh)
Project Capacity
(MW)

CAPEX ($/kwW)

OPEX (S/kW per year) (6}
Availability (%)
Capacity Factor (%)
LCOE ($/MWh)
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gaseo
and cold deep(5°C) seawaters are used for heat source and
sink, respectively.

Evaporator
1 2 y
YAVAVAVAVAV, b Turbine T
AYAVAVAYAY:
i | b © 2
Surface sea 8 Qe
water
FURL 3 Working fluid :
w . W
R32 refrigerant B
4 1
Condenser Wpe mp
"4/ #Q 3
seawater S

Evaporator

Condenser

ﬁ Accumulator
Turbine-geger

‘-'v _‘
ikl

Receiver




Korea develops ocean thermal energy converter for Pacific
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il Design of on-land' TMW OTEC plant

SWAC
; On-land OTEC Agri/aquaculture
Hh =
- R .
Desalination

Byproducts
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il Design approval of 1/10MW OTEC plant

For multi-purpose use of discharged
M on offshore platform will be tried in 2020

seawater for FEW application
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Deployment
Stage

First array /
First Project?

First
Commercial-
scale Project

Variable

Project Capacity
(Mw)
CAPEX ($/kW)

OPEX (S/kW per year)

Project Capacity
(MW)

CAPEX (S/kW)

OPEX ($/kW per year)
Availability (%)
Capacity Factor (%)
LCOE ($/MWh)
Project Capacity
(MW)

CAPEX ($/kw)

OPEX (S/kW per year)
Availability (%)
Capacity Factor (%)

—

KRISO(2015)
Capital | Operation Cost
Cost CC4% | CC 5%
2015
$0.366 | $0.395
Design
/KWh /KWh
$19M
- Lifetime :
20 years
- Discount
Assum rate : 5.5%
. - Transportation
A lele is charged for
only OTEC plant
*Construction
equipment is
available on site
- Maintenance
Snces | cost for TG and
“-tainty | HEX]

-
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Turbine
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
re s -
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for repair and maintenanc

Improvement of turbine generator

Radial Thrust
Bearing

* 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
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” Port Size 3504
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m Evaporator | Condenser [ = e
—8— Asgmmetric t e e

B16Hx12/  B1l6Hx28/ ™[ - ™= I 2 o L

B26Hx16 ~ B26HX36 il 3 5

E 14 = , $

LU NG  29(Source) 5(Sink) Sl ? m . e @ {
::) 7/ 1440 g g ?

Flow rate . / ;
(kg/min) 25 23 i e a | P n: ° . . q | 12

Ref. rate i

. 0.8 -175 0.75-11 1580 ; : A . : w0 wo s mm w0 e T e
(kg/min) T T Reyrokd nuvber
Reynodis number
"'ﬁi [ Heat transfer coef. ] [Pressure loss of condenser]
i n m

» 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
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Deployment
Stage

First array /
First Project®

First
Commercial-
scale Project

Variable

Project Capacity
(Mw)
CAPEX ($/kw)

OPEX ($/kW per year)

Project Capacity
(MW)

CAPEX ($/kW)

OPEX (S/kW per year)
Availability (%)
Capacity Factor (%)
LCOE ($/MWh)
Project Capacity
(MW)

CAPEX ($/kw)

OPEX (S/kW per year)
Availability (%)
Capacity Factor (%)

LCOE ($/MWh)

demo plant

- 1MW system

Capital | Operation Cost
Cost CC 4% | CC 5%
2015
$0.37 $0.39
Design
/kWh /kWh
$19M
Less TG
Reduction
mainten
CC of HEX
ace
‘17~18 $0.35 | $0.37/
HEX /kWh kWh
Reduct-




KOREA RESEARCH INSTITUTE OF
SHIPS & OCEAN ENGINEERING

Join to online survey for OTEC projects
and to publish ‘OTEC’ book in 2018
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DESALINATION 3 7
e Desalination

OFEN ACCE

Increasing population and environmental pollution are the main stress on freshwater souress. On the

other hand, freshwater needs of human beaing increase dramatically every day. From agriculture to

induntry and from hounehold to recreation, we need freshwater, In the near future, saltwater and brackish

water bodies may be the main source of freshwater for our planet. Desalination phenomena are now being
All chapters dovwnloaded: - & = g 5 b r 4 + I A v X
implemented with increasing interest. The book on desalination provides a valuable scientific contribution
a7 g thines

on freshwater production from saltwater sources. In this boolk, necessary theoretical knowledge and

expeoerimental results of ditferent desalination processes are presented,
ORDER PRINT BOOK = 3 &

HARDCOVER

Available at: ordemn@intachopen.com BOOK CONTENTS BOOK £EDITOR MOSY DOWNLOADED CHATENS HOW TO LINK
PRICE: US 150
SPECIAL PRICES FOR AUTHORS & Chapter 1 OPFEN ACCESS

FODITORS
Membrane Thermodynamios for Osmotico Phenomenas

FREE SHIPPING WITH DHL EXPRESS
by Albert S, Kim and Heyon Ju Kim

e 2
Thanks for OTEC promotion for SDGs achievement
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