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Malaysia model (H-OTEC and multiple deep seawater usage in Malaysia)
- Business development 10}

- LCA assesﬂment[AIST FI-3)
- Human resource development [SU)
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9), SHIT, AREREEE 24 L C H-OTEC FIHZITIREIR T U7z MK SR 2SI X T B2 A
L7z, ZOFETIE, 2023 45 10 A2 1 » A OWEARBHZITV, BEAKIRE DS UEEO KB IE T 52
DM TH D Z ERER SN, HIURBEELZ A WERFHZ LD, ~ b —y T ETL0aT7HIFTH
DUWKRDT T v a&RE WD 2 LT, R CHER SN2 KOIGIHEICER - 2 MR N &2 Bk
TEDHLEZLND, SHIC, IR TIZH 525 H-OTEC 7> & OEFI % HEK DR 2SEEC 5 2 5 8
BRI T D 2 ERERINT-Z EnD, v L — T BT L TOEFIRBTEKD KEHRTIZOWT Y,
T IRABEAR— A BT H 2 L THELZ A TE 5 Z LR SN,

(2) T#—ErvIal—F— | [FF -V TCOREBNEHEET L7077 L5 THY, 2024 43 H
IZ H-OTEC BRI [E OB - Hl#EIH PCIZEA L TRV, 2024 4= 10 A ® H-OTEC skBr¥EE & & ok
IR LV == 758 T L7z, H-OTEC #BREEE O ARG ClE, MEREERECHEIND
JEHE & L CRBOWENEKEZ 30 °C, IREOHHEKE L CHEKIEEEZ 8°C & L, ks 7 v E=7
LT A OEIRERE T RA » MEEZEIL 21°C, BfEsr Y FHRA > MEEZAIZ 11°CTHY, ¥
— BN 3IKW L b ESRE AR AR L, 2ok x| IRMEKIEE 40.0 m¥h, A EIKEE 32.0 m¥h
ARFE AN TEET AR 0593 th & 72 o7, —J7, {FlhififA% R134a & L7546, 1 3kWIZERIT 5
VEBhIRAATE &I 3.7 thh T 2 23, Bl ChiliEl R 72 £ OJE HHEKIZ L Y \H-OTEC iBREEE 1245 1) % R134a
DAEFRMMANTMEITIAK T30 Eed, TOH, BREBE VT RA L MBEZAEIT3.9°C L, 4
—EUHINTLTKW 7B LBz BTz (K 10), 2024 45 10 H @ R134a Z {E@hifiik & L7= H-OTEC ik
BAEEOREIRIC LY, ¥ —vr v Ialb—%—] ZHWEZFS, ¥—E 2 HNIE3.0kW &7 d
TENERENT (K1), ZolE, 7T v aF v N—NOES 3.1 kPaA IZB1T D TR X
248°C, 77 vV aWMNIRFEMN 288°C THH I LD, 7T v aRBIZBIT 5 I HIRE 1T 4.0 °C
Lo TNDHZEND, 77 v v amEBREZREL, IFEFHIREEZIKSTH2 LT, e—hex&2z
LD EBEZBND, e, FEIRIA R134a O AN (Point2) IREEIL 114 °C ThH 5725, 7] 453
kPaA |Z81) D EEfEgs A D (Point 2) HEFEIL 12.7°C TH D Z &b, EEfEgsH 0 OIREFHIHEA O R134a
DT HREL o> TEY | EEORE L VIEIFHINTWEEZEXLND, 20L& X, Bl
58 TFARA L MREZEITL5°C b, EHMEO X —E 2 A0 - OO 7% 119 kPa 38 LUV —
v COEBR AT A 2.100 th (X 10(b)) (Z%F LT, H-OTEC BRIEE TI3E 17 184 kPa 33 L UMEH)
PERIEE 1.904thh (X 11) THY ., EVAT AR L2 X—EVAEENRELS R, fEESNb ¥ —F
CHAREFMEL D BEINT S, 2L, EVAT LB DB OGEMERENRE . BV FRA
Y MREENNSSRD LT —E VB ENKIMEL VML T2 TH Y | EHARFHIB W,
TRE SN BB HRR 2 ER CE A5 Z LR SN, 202 Ehn, FEARBRFHIH W b2 JEE
NG A =R E LT D REAFHC LY | il FHE RO H-OTEC v A7 ADRES ZHIZ K T 5
EEZLND, B, MEERIA R134a I CATELL EOFE RN G SN2, WMEEAIC R134a L W A
ThHHT VE=TIZBW LS LIZEWHEREN R TX 5,

2024 4% 11 H 1213 H-OTEC #BRILE O 24 IR EFnEIR 2 Eh L, BEEEERNZEN THLHZ L, 77
¥ 2 KK BRSO NTRAKITITES REHI S LTV N Z &0 D RFEBRITITEADHIIAALTE S
T WEEMICER T HENBAE LD &R I,

—J7. OTEC OEMZFH D=0, v AT ADR R OMRIIIELE/mL T\bd, ~L—VTET

-15-

TS A 01



VTR, BAROICKEFRERZ, B2 LI 1 MWD OTEC Z 8% & L, 878 CHIM LR K 2 it
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300 T T T T T T T T

N
(o2
o

= = N
[S) a1 =]
] =] )

T T T,
] ] ]

a
o
T

1

Overall heat transfer coefficient [W/m%/K]

26th October 2022 - 20th December 2022 1
1 " 1 " 1 " 1 " 1

0 ' 10 20 20 50 ' 80

30
Elapsed days
(a) 2022 4 10 1 26 H~12 /1 20 H

300 g T g T T T T T T T
5th May 2023 - 10th May 2023

= N N
a o a
o (=} o
T T T
| | |

)
{

o
o
T

|

Overall heat transfer coefficient [W/m%/K]

y
) o

Elapseg days
(b) 2023 425 H 5 H~10 H
9 : PGB O T — &
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TIULaFrN—
RE: 256 C
EH: 33 kPaA

Bk

TEBFRK (Point 6)
BE: 232 °C
EN: 949 kPaA

fEBIRYR (Point 1)
BE: 229 C
E5: 939 kPaA
RE: 0415 th

=.
ME:

0593 t/h

BE: 300 C
EH: 66 kPaA
WE: 400 mVh

bbb

o

BE: 268 C
[EH: 66 kPaA

ISV aFrN—
BEE: 256 C
EF: 33 kPaA

Bk
AO

R/ BB FEBRFRAR (Point 7)
THBHE BE: 229 °C
140 kW E5: 939 kPaA
HE: 0178 t/h
FEBLRYR (Point 5)
BE: 166 °C
EH: 969 kPaA

{EBITR K (Point 8)
BE: 152 °C
EAH: 929 kPaA

TEBY AR (Point 9)
BE: 134 C
EH: 691 kPaA

FEBIARIK (Point 2)
BE: 159 C
EH: 692 kPaA

JBEE: 300 °C
EH: 66 kPaA
FE: 820 m/h

Bk

Ho

BEE: 268 C
EN: 33 kPaA

R
VEBFEAK (Point 4) R
B 182 C FEBFRAK (Point 3) 141 kW
EH: 969 kPaA B 130 °C
EH: 682 kPaA P
AR
. BE: 80 °C
EHEK HE: 820 m/h
BE: 253 C
EH: 33 kPaA
& 0200 m/h
-
A= . N —
(@) TEENiR : 7oe=T
EBTRIK (Point 1)
TEENFRAA (Point 6) BE: 213 C
BE: 214 °C FEF: 587 kPaA
EH: 597 kPaA FE: 2100 th
A—EviiAh 17 kW
ER/ RIER YRR (Point 7)
TMHME BE: 208 C
12 kW EX: 587 kPaA
FE: 0800 t/h
TEEIFRR (Point 2)
FEBI s (Point 5) o
BE: 150 C

BRI (Point 8) HEBIFK (Point 9)
EH: 607 kPaA BE: 151 C BE: 137 °C
EH: 577 kPaA [EH: 468 kPaA

e 180 °C
EAH: 468 kPaA

WHK
Ho
HAER BE: 119 °C & a

FEENFAK (Point 4) RRME
BE: 181 C TEBRK (Point 3) 113 kW
EH: 617 kPaA BE: 130 T
#E: 3000 t/h EH: 458 kPaA P

= A0
| RE: 80 C
K RE: 260 m/h
BE: 253 °C
EH: 33 kPaA
FE: 0200 m/h

> -

(b) TEEhIIA : R134a
10 : H-OTEC iR ¥E DX FHE

-19.

TS B0




Heat exchanger side
Temp. 288 °C
Pes.

Working fluid (Point 1)
Working fluid (Point 6) Temp. 236 °C
3.1 kPaA Temp. 23.7 °C Pes. 636 kPaA Turbine simulator
Pes. 742 kPaA FR. 1904 t/h Turbine output 30 kw
Flash chamber Eva—-Con
Temp. 263 °C
Pes. 30 kPaA ; I
Working fluid (Pcint 2)
Working fluid (Point 5) Temp. 114 °C
Surface seawater Temp. 181 °C Pes. 452 kPaA
Inlet Pes. 721 kPaA
Temp. 318 °C FR. 2.183 t/h Working fluid (Point 8)
Pes. 1.1 kPaA Temp. 206 °C
FR. 31.0 m/h Pes. 590 kPaA
FR. 0.279 t/h
Condenser
Working fluid (Point 4) Working fluid (Point 3)
Surface seawater Temp. 146 °C Temp. 82 °C
Outlet Pes. 447 kPaA
Temp. 289 °C
Pes. 5.2 kPaA Cooling water Cooling water
Distilled water Inlet Outlet
' Temp. 270 °C Temp. 74 °C Temp. 112 °C
Pes. 21.1 kPaA Ea|FfR 285 m'/h
FR. 0.366 m’/h
v . RN YA e A N=S .
11 : H-OTEC WBRAEE O KBRFS R (TFEh A : R134a)
H-0TEC o TTTTETTET T T _:\?___1___01 ________ | Tuthine Generator
system 1 Tr apor-ligu .
- H
'
T: | Dreep seawater
Tws,m ot 1 punp
f
Wacuum | Desalinated Condenser |
5,
Srface pump water pump . . \,
Wiorldng fluid -
seaw ater rangiine pump Tesm
T pump Desalinated | ——
WS, ter tark
) water TCS,I
Desalination N
system

A A A

Dresalination
condenser

Dischatge :
Dresalinated T
pamp
pump water pump E802

Dresalinated
water tank

Tz m

12 : H-OTEC L ¥#K(bv AT DB AET /L (H-OTEC+D) 9

#1 ~Lb—v7%E7/V (HOTEC + D) (28T DHEEG D728 O e ax ik &
Item ‘ Unit ‘
Initial condition

H-OTEC | H-OTEC+D

O KD EEA H-OTEC, TEIBRAKILT AT L L72oT0D,
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Gross power MW 10
Generator efficiency % 96
Surface seawater temperature °C 24, 28, 32
Deep seawater temperature °C 3,57
Turbine efficiency % 80
Seawater pump efficiency % 75
Working fluid pump efficiency % 80
Vacuum pump efficiency % 75
Pipe length of surface seawater M 50
Pipe length of deep seawater M 800
Diameter pipe of seawater M 5
Non equilibrium temperature difference °C 0.3
Quality at Eva-con outlet 0.8
Salinity Psu 35
Deep seawater depth M 800
Results
Twsi - Tcsi °C 25
Objective function, Y% m2kW-! 8.75 7.58
Net power MW 4,674 3.813
Total heat transfer area m? 56,597 59,277
Surface seawater flow rate 103 t/day 2,220 2,419
Deep seawater flow rate 103 t/day 3,114 3,317
Desalinated water t/day 14,147 31,606
-91 -
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3
10000 ¢ 200 22

_ F HH‘I‘H Né 180

s — 85— 8 ——n L
i 1000 E z leo
o é £ 140 ¢
5 : g 120
; 100 3 g 100 F
E b .ﬂ_‘.ﬁ_H gg 20 b
g oL & 60 | OHOTIECY,
Ay E mSwface seawater MDeep seawater ‘5 20 | 0 H-OTEC vy,

[ EDesalinated water B Working fluid P —— = m H-OTEC+D vy,

fvewn " WOECDR[F 20| wpomcey,

103 = 0 102 L N ! . .
7 5000 4
g Deep seawater &, oL ./4./.,——./—-.——.
z 4000 F E
3 S 10
z 3000 | =) M
£ = 038 |
g g
£ 2000 | E 06 | m—=8 — — = 3
z O H-OTEC vy, e
= . £ 04t
g 1000 2 H-OTEC y, Surface seawater g
§ B H-OTEC+D Y1 g 02 +
g B H-OTEC+D v, o)
w O 1 1 1 1 1 00 1 L 1 1 1

18 20 22 24 26 28 30 18 20 22 24 26 28 30

Twsi-Tesi, AT [K] Twsi-Tesi, AT [K]

13: vL—37%F5/L (H-OTEC +D) (28 A EImEaREHk R ©

® Twsi (ZiEIEK D H-OTEC AHiE, Twso i3 H-OTEC H A{EE 2R 7,
- 22 -
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| Turbine Generator

Evacen

Tpy Tey
Wacuutn| Desalinated Condenser
pump water pumg

TWorking fluid pump

Deep seawater
pump

Surface

seawater

Desalinated | —— 1 4 T
water tank = Csl
------------------- 1 e m e m e — - .
Flash : T : 1 Vapordiquid Ty, : Turbine Generator
chamber F2 I sEparator i { \
Eva-con -
ro
! I
T T |
Discharge \v" e D esalinated Condenser Dieep seawater
pump pump water puing pumnp

Worlang fluid pump

Desalinated | —— S
water tank —
TWS,02 Tcs,02

14 : 2 B* H-OTEC > A7 4 (D-H-OTEC) 7

#2 ~L—y7E7/ (D-H-OTEC) 1B DM EFKEF D= O fp ek 51k 5

ltem | unit | H-OTEC | D-H-OTECw1
Initial condition
Gross power MW 1
Generator efficiency % 96
Turbine efficiency % 80
Seawater pump efficiency % 85
Working fluid pump efficiency % 80
Salinity Psu 35
Flash chamber height M 9
Deep seawater depth M 800
Results
Objective function m2kW-1 7.17 6.64
Net power MW 0.587 1.015
Total heat transfer area m2 5,591 8,685
Surface seawater flow rate 103 t/day 494.7 557.1
Deep seawater flow rate 103 t/day 278.3 301.5
Desalinated water flow rate t/day 1,519 2,307

D RKEWEK I L OVEREK DAV LT H-OTEC 2 ZBEAIAT 53 AT L Lo TN D,
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14 3000

— =
12 5
2 faoy  Efm—m— 4
g 10 £
- g 2000
g s 5 %
g g 1500
g T
£ £ 1000 f
o <
3, P
=) L ~ H H - 5 L
g 2 OH-OTEC OD-H-OTEC vl MD-H-OTEC v2 A 500 OH.OTEC LD-H.OTEC vl mD.H.OTEC 12
0
0
1200 700
B hHﬂ\H
__ 1000 | T 600 %
= 3 6\@\9\6\6\9
o4 5 E
= 800 | 5 00
= z 400 |
3 g 300
= E
5 400 | g
“ & 200 | OH-OTEC mws OH-OTEC mes
200 8 1, | ODHOTECVImws  OD-H-OTEC VI mes
£ ED-H-OTEC v2 mws ~ MD-H-OTEC v2 mcs
0 . . . . g
a0 - - - .
400 300 600 700 800 900 400 500 600 700 800 900
Deep seawater depth, m Deep seawater depth, m
5 . 3 = 3 B 1 2% 51
15: v b=y 77 /b (D-H-OTEC) (2R Dkt ¥
G gle
Site 9: Lavang |

Distance between DSW and nearest coast: 1.8 ki
DSW Depth: 731 m
OTEC Capacity: 1 MW (Land-based)

Site 8: M Isla
Distance between DSW and nearest coast | 44.12 km

Site 11: Tawau

Distance between DSW and nearest coast: 31.98 km
DSW Depth: 708 m

OTEC Capacity: 10 MW (Offshore)

OTEC Capacity: 10 MW (Offshore)

DSW Depth: 691 m

'l

Site 1: Kalumpang Island
. = | Distance between DSW and nearest coast: > 20km

DSW Deptl: 800 m
OTEC Capacity: 2.5 MW (Offshore)

Sarawak Offshore-based

16 : ~ L — 7RI 5 OTEC s

4) WF9ERE R 3 TMFEREKOEAERIATT VO RERHEE (PO : Output 3) |
W& rr—=>

l —_ I
Efi]_ it Rz jl_/@:Tﬁj Rahayu Binti Tasnim

8 D-H-OTEC @ v1 &A1Y+ 7 v HIEEHEKZBAK L, v2 IHRIBRIY 1 7 v Bi@kdT 5,
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OWFFEEE 3 D4 OFHE (RGFHE) (25T 2R BREOFERRIL L A /37 K

AFFERE H CTld~ L— U T2 BT DA I Ef R L OEAFIAEREORGT Oz, Fiio BiE
BRET Do

A <L —UTIZBIT AR FEEEMOREZIT O,

B. ¥~ U —I 7B HMERBKOEASFIHFIEORF 21T,

C. ~Lb—I 7T HMHEREKOEEFIRHICET 2 RIEN RO E21T 9,

A AL OERR DL, FReo B0 ThH D,

A < L — T PEE OV SHIERIZ I C Ocean Data Server 35 X ONMFRHA 2 L Y . Layang-layang

Island, Kalumpang Island, Mengalum Island, Tawau @ 4 » Fr2MeEfiith & L CGRE S 7,

B. H-OTEC 77 ¥ MZEIT 25 DSW OZ A A & L CHEESCARMEDO RIS X O AL i &

niz,

C. MFEEREKIZOWTIL, BEEERL, o7 X —TF AW TRLCEE L 28 ET S

Z & T, H-OTEC L DEAFIMZ BT,

YHIFHENZ BT DA TG ORFICIE, ~ L — I TSR 2 WERAT — X 70 2 EUS - 1EA
T 5 Z LT OTEC O rrRE 2 Hiulsk A4 B & 202 L (2020~2023 1) . M akth F2EE it o ik %
SHT L. F DRI T OENE A REVE 2 MFET 5 (2021~2023 4E), ~ L— 3 7 IT5H L - VEERIE K DB AR
RO CIE, BREOWHEREKESFIAFIERS L O ORFEEOIE (2019-2020 %), ~L—
T LI EEFIRIE R X OV ORFEHEORET (2021-2022 L) . ~ L— U 7 I L7 EAEFIHE
REET L% (2023 4F%) #1772,

2019 4PV E METRIE K TR ATRE R K PEM) DRRGET Z2A1TV N £ OG-l DI 21T > 72, S HIT,
WHRBIRACK B 23R L. ACKBICHT DUEEEIE K OFE R 2 122 L7-, 2020461 iz, v L —3
T T NOARFEICET 2 2RSHEEIT O RN RS R EREE Tlir— K~ v 75T
Wk L. dEZ I LTz,

2020 AEEELIKEIE, 2019 4EI25] & ot X MEPETRIE /K TR PTRE/R K PEM ORI ATV, £ Ok
DOMEEIT T2, I DT, WHRRICKE OB AIE L, AKEIZIT DWHEREKOFNE RS X
OB MHERAE T — & 2 U L 7=,

~ L —3 7 TO OTEC DT % HIET 72012, 2B EDOFIEMMAEET 5~ L— 7 1
DOV HIERIZ BV CTIHAE 21TV, Layang-layang Island, Kalumpang Island, Mengalum Island, Tawau @ 4
FETNEMTH D Z E MR ST, 7B, H-OTECIZ X VLN WK EMIGT 5 2 & T ikl
BT DK RRRND AT E 72D, ZIVE CICERBEAKESHHZ GO~ L — T BT VICET D
MAThRTEY, O —flE LTH-OTEC v A7 AL LAKFEME L DBEAEET MZHOWTCRET S, =
DEAEET IV TIE, H-OTEC Y AT AICL VLN RBEE NI L OMRAKERWTT v h Y EfifdER
FLOVPEM EBARIEEIC CTKOBEBRDREIT S (K 17), 7V U B E ORRH &L, —H&AYIZ PEM
TR L ik U TR < \PEM EBFEE O EAET /L0 023 USD/h 12k L TT L V) EARSERE 1% 0.19
USD/h L= A MbT 2 Z L MRSz (£ 3),

WFEEIRRE KIZOWTIE, MEEREL, Sonl b 7 X —FT v 2HOWTRELRCERLZ2H]ET 5 2 &
T, H-OTEC t DEEFHEZ BT, ZOFHAFECEWT, sEICIIKmEEEZEHT 5 2 &b
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FEEEY DR B 2 MM Z i, IEDEPEL 2D, TiLe L bic, kLA N7 U CREENH 8T
FIZWTE 100g H720 40~60 U ¥y N THD Z &0 b, WHERBKESFIRIC L 2 Btk 055k
[CHEAANCED T Z ENERIEEZ BND, OIS, EERBAKOBEBRIFIC XV, TR om Al
ATV, WRICET D T RAFT =2l 5 Z LN TE D,

INETORFREBLIORFHIE Y, H-OTEC 2% & LR KESFIREEET V&2 BRI LT
TR, I EHTH 2V Mg THMIARE & OIF @A L Y . OTEC FHIZ2W\TD PR
AT T 5, Rik3 % OTEC 6 X ONHEREKESFIICET 24 F/4 v bL—=0 7 %R LT-
BRI, YNHIRO KZOMIEE L2 L TR Y, OTEC FHOHMEHEZ X > T\ D, I 5T, 2024
4 HIZiT Y A IR IR AR EOHEIZRE T 2586012 r[ik L TR Y T/ SHUl CoOMEERE 22
FHEOIEMENTEHBDO TN D,

OWFFEEE 3 DA 7 2 X —r3— E <O HER DRI

H-OTEC ®ET /MEIZOWTIE ERD 2 DDFETFT LV ERIG & L TRt a1 {ToTHBY, ~L—v7 & H
AKOFR T Y7 MEFHITBWTY 3N Layang-layang Island @ 1MW H-OTEC 35 & OVEEEIEE K E A
FIFH OB MERHmIZ OV T Lz,

WEETRIE K 2 0E  LTo Tl AKEZE, BOBbKZ: E 2 I iEt L, KEE O RO TIXELER
72 BIHERENH TE T 5D,

OWFZEEH 3 O Y WIEHE CTIXARE SN TV R o 725 7= 70 BB
Hrz7e L

OHFEEH 3 DBFED BV (55)

AFFREEIL, ~ L=V TETNAVEMET 5 BT, WEREKEERE LR L1258 o a8 R
FEZHONT, BRTOMYMHAFEFEZBZEIL, vL— T TO=—X, K EICG b FELH
FL, RFWREBREENEZRGET 2 2 2hbWnET 5,

OWFFEEE 3 OBFEFEIE L (B25)

<~ L=y TOMIE 7 V—T121d, ~ L — T BT VORBEMERGT 21T 2 FV—T70H 5, 2020 4
IX. 2019 4FFEIZ 5| X foi X MEPEVRIE K CRIHATREZR K IEM ZRA L, £ Ok OFi4 2 5k L7z,
Z OREFAEIZIB N T, BRFEMICHERSL T D alReME N 2, KRERTHENE DL FELZE R LT,
L=y TETNE, L=V T DY —F—ThHDH T A 2t ERFLE 2o T, BARR 72t
DN L, REKOFHFEDIGE L EORF 217> T D, BERIHOREIZIL, FRKFIESR
L CWAMET — X —N"—DF =X Z{EHA LT\ 5, £, EFEFEH LT\ 5 OTEC BEH £ DOHHE
IZBWT, BIA L AN=RN A4 NREO T NV—TTRETIMAOY L —TETAERAG L, TOAR
I IAA TREM R E2 W T H 2T, L= TETADAL A=V DOEREZ K> T 5,
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Surface Surface

Seawater Desalinated Seawater Desalinated
g HLOTEC water g water
v =
8 Deep H,0 g Deep H-OTEC o
Seawater Seawater
Electricity Electricity
+_[ ACtoDC | = T acwpe | =
0, converter H, converter
} — 3
[ I OH" I | H*
o | . 5 s | AT 2 o
= = o o e
2 g = 3 = 2
2 & 3 z 5 =
V @ V = c
I KOH KOH I
Alkaline Electrolyzer H,0 H,0 PEM Electrolyzer
@) 7oA ) SR (b) PEM FEfif Al

417 : H-OTEC 7' | & KFELEDHAET L

7 3 10MW H-OTEC ¥ A7 A2 57 /v V) SEfiR2EE R L O PEM B2k E O 2 A kg

Electrolyzer Description Values [USD/h]
Renewable Power Saved Cost 249
Water Consumption Saved Cost 0.19
Alkaline Normal OpEx for Alkaline Electrolyzer without 10 MW 16405.35
Electrolyzer H-OTEC offshore plant
OpEXx for Alkaline Electrolyzer with10 MW H-OTEC
offshore plant 16156.16
Renewable Power Saved Cost 249
Water Consumption Saved Cost 0.23
PEM Normal OpEx for Alkaline Electrolyzer without 10 MW 4532009
Electrolyzer H-OTEC offshore plant
OpEXx for Alkaline Electrolyzer with10 MW H-OTEC
45070.86

offshore plant

(5) MFFERER 4 : [BREERFIE L OV LCA §Hio FhE (PO : Output 4) |
SR AEAA S8 7 L — 7
B Al T L—I 7

i BiH =8 A Mohd Fadzil
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LCA W97 n—"7"
=EN
) —5—

T L—2 74

N Chiong Meng Soon
| — A — g g

OWFFEREE 4 D4 OFHE (RGFHE) (25 2R BREOERRIL L A /37 K

ARFFEE H Tl H-OTEC/~ L — 3 7T /LD LCA IZ K » CEREME S+ 572012, FitoH
EEHRET D,

A, EBUEKE L OVEERE KD OTEC ~DBUKIZBEd % BRls Bl 217 5,

B. FEWE/KP L OVMEEZEIE /KD OTEC FIH#% OHEAKIZEE T 5 B BRI 21T 9,

C. H-OTEC > %27 LMD LCA FHliZ1T 9,

D. ~L—7EF /D LCA %17 5,

R HEOERIRIUIL, FTrRo B0 Th o,

A. H-OTEC REREEBOKE Y A M THHHR— bT 4 7 Y TREWEAKDORR 5T AT, BUklic

KOO EAL LI NZ EnfER ST,

B. "— kT 42 VT H-OTEC RBALEE D> O OFUK DAHEIZ B W CTHFEKE A 7 v 7 A (Marine
Water Quality Index : MWQI) ([ZH B 727 IZA BN - T,

C. H-OTEC iBai:iE > LCA FFfiIC L . GHG HEHI &% 295 t-CO2eq & 72 0 | BRI X OV il
NEIRD 54% % 56 5,

D. ~L—yT7E5/LdD LCA Tit, IMW, 25MW, 10MW @ 3 FlED LM TRl L. ZHA BN K E
<7251ZE, IkWh H7- 0 @ GHG HEH & 1XJ L. IMW Tl 48g-CO2eq. 10MW Tl 22g-COzeq
o,

BRESHMEZ NV—713, HIRRKRPCHEE L7 0 NIA T DT —F P —"—~DT —Ht v b DBGFE

SETL, b=y 77 —4%—n"—% UTM IZBHE L7z, £7o, Bl&kE~L—v 7 LU TXRT

(UMT) PEssisaiseir s . ELRBAB L OE=2 U v 7 OFERICHOWTH#EZ FEii L T\ 5,

~ L=V T T =2 = VAT T — 2 OB L OVE LR IREE T R L — R T v
¥ V& netCDF A THRE TS, A X5 —%% THREDDS (Thematic Real-time Environmental
Distributed Data Services) T&FL L | fiiffize—H — A L ¥ —7 = — XA THE L OAHAL2S ATREZ: LAS
(Live Access Server) (Z8&kT 5, BELIZT—X VA ML, T—F &y b« BHEEBRL, [EEOD
I - Rl RB T o~y TEERTH 2 N TE D, BIRLIEKET — 442Xy n— 45244 T
x50,

W LTc T — 232N T — 2 BE, K - B T ENRR DL, TRo0nG, MEAK ORI
E, FEAMME, HREE, FE8EEnooiEbox (ElERZE, Rk - JIEER E). &5,
WEZE REZ T =2 EFi IS8T DB ER LT —# P — =B & 1T o7, ThET, W
HOLAN BRECEHL TV —AN"—2 @B L L =TI ATAEZBME L, BE,
SATREPS-Malysia server & L C7 —# & 2 —H —[RE TAK L TW5,

H-OTEC REREE OBEIRTD 2020 HFIZHBEY A N THDIR— T 4 7 Y TREUEKDT3HTN
T . 64%7SHIE ., 15%25 RIFEIEFE, 10%728 7 A /LA, 8%l E ., 4% N ERAY TRk S Tund
DR SN, BUKOFHTIZB W CHREKE A 7 v 7 A (Marine Water Quality Index : MWQI)
e
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HERAETR N7,

LCA i 7 N —T1%, ~L—V T ETNADA Ry h Y5 — &@W% SHr. H-OTEC/~ L — 7 &
TV D CO2 R E DT & Fhi 3 2 72 O 21T > 72, H-OTEC (28I 3B L ORI
GHG HEHiEA ERIL L., v L — 7 0L RIEL AT AT ié%miew&?ét _ﬁﬁ%ﬁo
72 723, SPIN-OFF EV R ATH LT K7 EHIEOEHIZOW T, UTMIZE D~ L — 7281
LEEOFE ATV, IDEA IS TV DT —& L L7z, —F ., H-OTEC 12X B2 REE L O
AKIBIZHDWTIE, T ETOD H-OTEC Ol axaHZ B4 20F5ER R 2B 32 & & H1Z, H-OTEC &k
%%@@%%D%L%%ﬂtT X F AT 5

FFED LBV H-OTEC HEAIZ X H/AKFI 1% DR AN, B8 X OH-OTEC & Lic~v L—
TET/AO LCARHEIZL Y, ~L—yTIZEI1F 5 OTEC HAFEENAZHMT 5 & & Hic, H-OTEC &
AIZBT D HIBA~DRELE B LT 5 2 & T, BFEDOT OO S D ST HZ LN TE S,

H-OTEC @ LCA FAfhi Tl M- CR A I S AL7epr Bt o%& Y 2 725 \UPM-UTM OTEC CENTRE
® 3 KW HED H-OTEC HBRIEE ICOWT, T4 7 A 70T EAXA A b (LCA) Z3FEMEL, REHE
77 AP & (Green House Gas : GHG) ZHH L7-, Z D#EE, GHG BEH &% 295 t-CO2eq & 72 - 72, GHG
PEHTEIZ DWW T, UPM-UTM OTEC CENTRE D& R 1 KL O L& 23 21K 0 54% % 5 5,

B H KX 72 GHG HEHFIZ DWW TIE, EROFER TIL H-OTEC v A7 A EEMZEZ G EEI =y M)
AERD 59%% 5O TV, T ITEWE XUV, TRIEEB BN 54% % 5 7-, Tk, &EmE
F OV TREEEBHIC 31T D GHG HEHH O 722 TR L, B E KB CThH D Z LRI L, 72,
B E R OB OIS D RE SN0, BHEZO GHG e EITm L 2o T\ 5,

H-OTEC @ LCA Tl., FEEEBIZHOWT 45D T U4 (100D T, —@ U A 71, v —
STETIN, JKEETIL) AEELE, v L—I T ETAL, v L= TICBIT AR e BE Y S
HAMBEL WD, BEEYEIHR X OEEDEY (H-OTEC 721X OTEC ORREHL M & BEIW ALY
*T) ICERKT S GHG HfHEZEH L-, ~L— 7 EF /L0 LCA Tit, IMW, 25MW, 10MW O
3OS T L., BRIEEENKELRDIFE, 1IkWh H720D O GHG JEHEITED L, IMW Tix
489-COzeq. 10MW TiE 229-COzeq & 72> 7=, OTECIZEIT D LCAGHEi & & bic, ITHFED~L—T T T
i77x?/7V%%i%MLTwé_kﬁ6\77x%y&%ﬁ%@ﬂ@7mtxmowf%ﬁ%%
1ol ~L =7 TIRROLVIAITLENTWDLT T AF v 7 1d, @BEEARY =F 1L (HDPE), KRV
TFLFLT7HL— |k (PET)., {KEERY =F L (LDPE), KU Fur'Lr (PP) Thbd, —H.
EMNCTTITZAF 7 VA 7 NLOTREARFE -INTELT, ERE#BOKILHLZ LG, 775
AF v 7 DREEWERBER N HDICEBIN TR, S52, BINENDE 7T AF v 7 BEEDICIT
BANZE O VYA T NAVRAREE R T BEED N H Y, 7T AT v 7 VA 7 VDD, FDHE
IZOWTOEENKLEL 2D, IHIZ, vbL—y T TET YU 7Y BO X D ITKETRMBIR S 7= Hisik
DD ENG, FELE EHITHEKRAENFTHETH S H-OTEC AT AZDONWT, KEFRNLEL 72
HHIA~OMARTR L L TCHHIf SN D, TDH, v L —3 T BT /MIBWT O UERE K D% HHIF]
I OKPEZE, BEBIOWMEBFIRZRL) 20T, KEROMKETE LTOREZEETH ENE
HLD,

QWIZEEE 4 DA 0 v Z—r3— h ~D R DRI,
-29-
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OTEC 7 —# #—/3—[Z UTM Digital Center (25X & STk Y .OTEC 7 — % OFIHFIEIZET 52—
P27 VEEHR L, ~L—37® OTEC /N — FEUGRE AT S 7=, 728, OTEC F— & —
PN—DIHERAFEICOW TR 2023 FEE I~ L— 2 TIZBIT 5 OTEC 4 MBEITHED A L3 —Fxfg b
L7 OTEC 7 — 4 Y — =L GISH—R_—DEHHEO N —=0 7 BIO—Fa—F—%2x5 L L
72 OTEC 7 — & —_—DHGED hL—=0 7 % FEhE LTz,

LCA §Hfi 7 v—7"1%, H-OTEC IZBIT 2 RER L ORAKILIZ L D GHG e EEZE&E(b L, v~ L —
T ORER IRFEBE AT MK DHEHE L T 572 OICHHE AT o 72, 728, SPIN-OFF BV XA Th
H¥ET R0 EHEEOFRFEIZOWVWTIL, UTMIZE D~ L — TIZBIT 2 BIEOFHE 21TV, IDEA [ZHHA
INTWLT—H L7z, —F, H-OTEC |Z L 25 ER L OWAKILIZ DWW Tk, H-OTEC iRt
DOEHEBHIAR I DO NT=T — X I X VA&7 9.

OWIZEEH 4 O Y WIEHE CIIAEE SN TV R - 728 7= 72 BB
Frlz7p L

WITEEE 4 OIFZED B (B5)
H-OTEC/~ L —Y 7 E7 /LM LCA #FEiEd 5 Z LI L - T, BEEMIE)»S H-OTEC/~ L —Y T E5
NVEFHET S Z & BHFFEDORHNTH D,

O R 4 OBFEFEIETIE (B5)

TATHA I NVDH B, SFEIL H-OTEC @ LCA FHIZOWT, FH-RIERESG T, 7 — X &=L
Ltox&~w7y7%ﬁ%mwf\HcmcsMN%%_LthwVT%Tw@Gms%%mhto
H-OTEC B LU~ L —L T ETFNADFEEBEMICHOWTHE Lz, ~L—3T7EF /L0 LCA iHiICE b
BLEIES D 5 Bikkib, AFRER LOZEFICOWTERZ BB UG L=,

H-OTEC @ LCA fHlid7=diz, BEB LIS 7OBMAIEHEO—EE2 AT LIz, ZO—E)1rD
VB FRAH L, AT —2O%E, AT —2 LIS &8¢ 5 IDEAT — 4 28 Liz, £D
AHF157— % % VT H-OTEC 3kw @ Life Cycle Assessment  (LCA)% i L. GHG HEHEZ5HE L7,
GHG HEH &1, 7k 191 t+-CO2eq, FH14 2% 295 t-CO2eq TH V. HH LD I N 15 HBREL o,
RROPEHPIZ DN T, KX H-OTEC v AT A EME B HARMRES) T 59%% (5T an, &
Bt TR L S TORGEERET 54%% G Tz, Tk oRRE S TORIEERE D 5 Bk KO
GHG HEHITRIT., Bt IR R > 7o, F 7o, BklZ oW T bt E &R &4 B L, B2 GHG
DFNREL 7roiz,

~ L —v7ETVE LT, 1MW(H-OTEC, [ EAY, Layang-layang Island), 2.5MW(H-OTEC, [ 7Y,
Kalumpang Island). 10MW(OTEC, 7 Ey#AR Tawau)?d 3 FRIHAZAE L, TNEho A TER EY
ERE LT, BERMS X OMREB D A T — 2 BB LTz, 3 BEIE—DART—1LT v 7 HiEKRY
R — AR FWT, GHG R EAZRE L, EOREH, BERM I L Ot EERE kD GHG 1%,
1 MW 2% 15 T t-CO2eq. 2.5MW 73 91 T t-CO2eq, 10MW 75 80 T t-CO2eq 72> 7=, 3 HLNZEHIZON
T, OugKkE, @O8FE, @H-OTEC F7-1% OTEC #fi. @ 3 DDIEHE T GHG #&£5t L. T Okt
R L= & 2 A, Bl 13 KE D GHG #EakttiZ, 1 MW 723 23%, 2.5MW 78 75%, 10MW 7% 13% & &

5
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MMZ Ko TR ST, ZOBMILOEWTHAKEDRFIB IO 7 FORELGTICL D LD TH o7,
1KWh 24720 @ GHG HEHEZHE L7 Z A, 1 MW 7% 48 g-CO2eq. 2.5MW 7% 36 g-CO2eq, 10MW 73
229-CO2q TH YV, HEENARKEWIZE, 1kWh K720 D GHG FEHEN B> T\ 5 Z & AR LT,

H-OTEC 35 LW~ L — 7 &7 /LD LCA FHli CTi, BEZEEMET 4 DD U A (100%HENL, —H U
ATV, b=V TETIN, RKEET WVEE LT, BFEIEHE kB X UBEEY Of%EMH-OTEC *
721X OTEC DX BEHHT G BEFEMILS3Y F T OIE) KO GHG HEH &4 HiE LT,

RIFEMI D 5 Bk b, KFERIER L ORI 2 EM A IE L=, ARz DWW i, fEi s X
OMHBIR OB L DK DR ER 2 L, %K 1m* Y4720 @ GHG HEH &% Fi4 L7z, K
FHREEICHONTIE, TN VEBMRIC L ARE T a2 AD A7 — & #IEE L, KE 1m3 %7- 1 & GHG
P EZ R E Lo, 22w Tk, /K225 (Seawater air conditioning; SWAC) & 1 >k Y 72 3
(Conventional air conditioning; HVAC) % SCEKFHAT L, SUIEELRE . i FHECRE sk Bepy . PEFERME D% GHG
EEELHRE Lz, ZORf%E,. HVAC @ GHG HEH & 2,749 t-CO2eq (Zxf L C SWAC | 533 t-CO2eq & K
TR T E/-HZ N TE, H-OTEC M % DUHERIEK DL BRI O—> T 5 mEF| S B il
WRETHL~ L — I TICET 5 2 LRS-,

(6) WFZEEH 5« THIFBRs KO AR AR (PO : Output 5) |

e 7 —=7
B 248 . T L—2 74
Y — s Mt Bz i A Bakar Jaafar

OWFZEREE 5 O SO (SRFHE) (2% 2R B ORERMIRI L A 237 b

KGR TIEA T Z— = F Th D~ L— 7O E ~DE iR E L OAMER 21T 9
7202, Tt BEZEET D,

A. HARIZTOTEC BEEINROWHE 7' v 7T Ld~ L— TIOWTEE 30 4 UL EXMET T 2,

B. [EBE PGS LRIERR A 5 bl LR E£T 5,

FCR BEEOERCRILIZ, TReD &Y Th b,

A. HARIZT OTEC BN OWHE Y v /5 Lk~ L— THIOWFIEE 50 4 (oA Tl 30

K, FrTA4 0 TIH204) MMET L,

B. EBRRFTEEIC 6 fmOILRIER R A5 E LT,

AFTERE H O M PIOFHEL, LA FOIEB 2 BT 5 2 & T, ~ b=y THRE~OFNiBE, ~ L —
STHBLOARTDOANMEREZITH)> L ThDH, HIH, OTEC BEHMHEIZ L > T L— T & Fif
FEE AR L CHETH L, v L —ITICBWTHBE TINS5 2 &, IOES LED
[EFIIEE DT D OWET X NF —IZHATHEE T T v h 7+ — A AMERFE] ~ BT L,
HEFRTU Ry LR EZE L~ L — TS 2R E & L CHRBT2 2L, vL—3 T
BWT OTEC DGR Z FEMT 25 2 &, RUNIEE (M) oPEz2RENT 52 & LFE T
X° H-OTEC D%t 2 1TWEMiis T2 2 &, B L OHLE TORMSUBRCM IR R EZITV, IR O
WREICHT D2 L TH D, AHMBESC AM BN, AFEK T% THMKRE LI EORT0M %
NI RERFEN) EMPEL 70D 7-0, BPRHEEEZTOLLE LRV MAE LTWD,
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Rz, OTEC BHEEINIHEIZ L > Tv L— U 7 B FIIEE 2 A RICHIE L TOHEFIL, 304U Lo~
V= TWREPHE T 1 7 T A& T T2 L2 BEEE L, 2019 4 (35 L0 ICHRAIOARITD
Mo—=227%Fm L, v L — T EFHEE 10 403N, ZOWHET = 7 F A% COVID-19 @
NI LD 2020 AR (BB 2 1)) (X 1244, 2021 AR (BE 3 [E]) 1X 84 T A  THHEZE T LT,
2022 FJE (A4 R) NOHIZHARTO hL—=2 7 0NHB SN, 2408HHEEE T LT-, 2024 £ (5§
5[ 18 4MNHHEAAET Lz, &t 5[He OTEC B EEAHME T v 7 7 A2k, 504 (30 434
A b, 204 FALTAY) O L=V THEENHET 0 7T L E2ETLTND,

SO, HEEERCE LT MERKRT DI EZEEL L, INETIT6MBABRI N, EHIT,
Z OO REIT, EEEGRSC 29 f (EHiEETSE TR 26 4h5T) . LEEETSHEEK 8
fh, EEFER5E 30 . ENFEERER R4 Tho (&FREBRE) ., BEINmsE, B
BB T 2024 £ T KPR BRRE 2 & T L7z Aiman K230 & 72 > 72 H-OTEC D fgitiak st O i
TR DEEN TS,

NETOEBHZEL T, ~ L —ITHREE~OFEMBER L & bIo, EERFICTHE LB RO
Aiman KO, 8 4 OE LR T/E, 12 4 OB R4, 11 4 OF LR FPAED AMBEREIT o1,

OWFZEER 5 DA 7 2 B —r8— s ~O AR ER DRI

OTEC B EHEAMHMEIC Lo T L= TEFNEF L AARITHB L THET L2 LIV TIE, 304
UbO~ b=y THRENIHET 0 7T A aETT5Z L2 AL Uiz, 2020 4/ (55 2 [0]) 75 2021
R (55 3[8]) £ TIZ, COVID-19 DB T NI T4 o TOHHEL 720 . 5120 4 2ME T L7, 2019
EEE (B 1IE) . 2022 4REE (BB 4 [81), 2024 4FEE (BB 5 [ED) IZAI TR 30 4B WHEAZE T LT %,
IEE SRR SCO HEE S s LT, 2 TIC 6 s sE SN,

O H 5 O X WIFHE CTIIARE TV RDN o T2 Fi7= 70 R B

MHTEHE TIL, OTEC B EEMHMEIC Lo T~ L— o T EFNEE A AARICHEBE L THET A2 L%
FHE] LT3, COVID-19 OB T—HNA L T A4 COWHE L 72572, BT, H-OTEC RBRIEE
DORIEIZORIEIZLE D FHEATIC LV EH L 2p o7 Z LD, 2024 4R (555 E]) O BATOHHE S 1
75 AE 2024 4 11 BB S,

OHFEE R 5 OO BV (55)

AWFEER X, BT Z—3— s Th D~ L— T HOMIEE ~DUFLEEE =5 E, WKk, 1
PEERE KB A TS, BB L0~ L— 7RO AM B R 2TV, A0 L F¥%
LB FESCHEEZE LI AMEETLHZ LBRLWTH D,

OWIZEE H 5 OHFTEER 7L (%)

ABFFERE H O RM TR TN 3 M TH D, H—I0, EEEKRFD T DR L 22IEE R L OMEER
RIEKBIEHI OWHEIZ~ L — 2 T RIDOHITEE 220 S8 TEMT 2 BB TH 5, IHEDH] R 133
FET RN X =R Y7 7 A b T8 L, R EREE (M EHdR) , 71— hABSHEs (F
FRFEZSR) . MR 2T OFMET 5, HKHRAKAL (ZKkBh#) O #FREZ Fi L., #ET rL¥F—
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WEFEATF T Y7 7 4 N INOWRHEIREE 723 B E DL, B FIEOFEE 21T 72, REOHE, Eix
FIEOFETIE, ~ b — U TIZERETED H-OTEC BRI E & HLlo v AT AMER CHEIZ 7 2 Hiassd
DA, TEETVE, AT F o A FEEREA L 15 KW HEEEIRE 7558 B B E O WEiliE 15O 21T -
Too ZHEBEIEZ, AKETEML, 100 KW VEFIREE 2R R O 72T o7z, BIZ, IR
TRIE KT FEET N O B R DR ER . BRI K &2 - B3 BBk, (LB 2 E oA T 42 AT
BRta To7-, —HHE, WHEBIX, AKEBICRIT DMEREZEEE L .0 L UIEEREKOEEF A
e AKEETNL) #HIC, v L—VTEFADTL—2 A N—I VT H(THE T, FOEZ %
R LI, EARRFEEOHEREEZ DR A 2 MOV T, AKETORBREZERLZ, —HHA
IFAKEET VOBREERD D120, IKE TOWFEREKFIAET VERE L, AKEET LV OER
ERIZ, v V—UTETNLAOREZEEZW#HEL T, MAOY L —VTETAVEEBER L, MAD~L—VT
ETNEMT DO L= A M= T OBEEER T, TNETNDO~ L —2 T ET U OWTHRETZ24T
>, WHEBITMRF LI L=y T BT A ESNE~ET — LK 30 5007 LB E2ITo T,

% 12, H-OTEC SEBRIEEZIEH LI N —=027Th 5, HIDICRBTHRAN T LT
H-OTEC iBREEE 2 H\ T, BUKMMBHE, EK, YK ETORNE A T A TR LN, A%
BEORE L, MR ORERL 7 0 —%25E Lz, FrlC, ~ b — THIFTE O KO IHEKE & DR
DEVERLY L=V TN EET 57— & O G WLE OfERR. SRR DO EIE D58 217
ST, TDH%, v L — U TIZERE LT- H-OTEC SEERIEE 2 F T, Bt CRIZEE O E L, Mk
DEER 7 0 —%2E Lz, ¥Z. H-OTEC ¥ AT LADOFMTH D 1EBNIRIK DN B R EL AT LHh &
R EAT 9 WEARRAKAL S AT BZENZ T 2B T IE O, SRR OB B S OFEE 21T -7,

B, LU T BIOEARCBT2EEE I — B L TN ER T2 L Th D, 2021
F3H 10 HIZH LI SATREPS 7 4 — T LA &EEET T N OREREF L TA DA TV v R
2022 43 H 3 HIZH 2 [0l SATREPS 7 4+ —F L&A 74 Ui, 2023 4E 3 H 9 HIZH 3 [A] SATREPS
TA—T LA T Y v RIEAL2024 43 A 5 HIZH 48] SATREPS 7 +— 7 L&A T A I, 2025
2 A 27 HIZHE 5B SATREPS 74— L% IOESTHF T BRY T 74 hORBEELA L TA L DNA T
v RIEXTRME L7, A7 +—TF AT, WF9EEH TH 5 Abu Bakar Jaafar % & il EESRZ O %
FEIVIZ, Ao H—s_—rDFayxcy hZA L %— (AbuBakar Jaafar %) OFEFHHEH &~ 1L —
T B IOHARNSEEE S D THIRENE ORI & R REwmsE 21T 7,

0. EEEERPFEEERE LOREL ZNERRTHODOILR, HIlRE (AFH)
[EBRILFEAFIE I EORRE & LTl H-OTEC MBREEE D~ L — o 7 B~ DR E 2OV CRIREH
THEMEL THED TEX R, AME~ L — T OBUER RS 2 b H Y H-OTEC B E O FiE LR
BEDEIE L TNz, A B L7z H-OTEC BBREEE I H 3 2 IERCER MR 2 & &2~ L— o Tl
EHERR L TV, HrICRHE TE TWRWED 235 U . H-OTEC B EEE OFRIERR S EBIET 5 Z & &
Rolr, TNET, BBREMTAY T4 vEFL2E L CEBZMHR L TR, ARE~L— T O
R EAeDZ LB H Y, H-OTEC BB OBRERNIC~ L— 3 THM COFERMRNPMLE TH -T2, <
DI, T T4 242 m L CRRERN T H-OTEC SBRIEE OFUEHRZ A1) THEEEATRED D & L b,
BRI S O~ L— T B ATV RIS 2 S L7z,

—Ji, L=y T O~y F T Ty RIZED, REEICKLT 620 TV ¥y MREES I,
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X512, H-OTEC v AT LADFEFEY A R THDHR— T 4 7 V2B IF 5 UPM-UTM OTEC CENTRE @

RAFRIZ 155 5 Y ¥ B LN 249.03 m2D HHIS LS TWVW D, v L— U TRIOHIETF— A Tl
WRE LIS DOMFEEAZ 10077 ny=7 b (R4BIOED) IZXK5 L, HHTEEE OERICE

KL TCTHY (F6BLOVOKI18), EIZvL—r T EEHEA (Ministry of Higher Education: MOHE) 75

FEENTWD, £V 7 7ay=y NOMEIFLLFO LB THh D,

PJ1 Cid,H-OTEC B3 E 2 54 E T D 72D — N T o 7 Y AHEE = RV X —FJEBA R g% &
L C UPM-UTM OTEC CENTRE Z &% L7z, & 5H\Z, KEW /K% H-OTEC B TEE ~2LKT 572
DOFUKKR Y 7B LOBE 2% E LT Y., H-OTEC RBREE R L OWE/KIZBI4 2 EBR A
HREL 7o TWND,

PJ2 Tix. H-OTEC ¥ AT LA DEEFIEDOHENL. D=2, A TD OTEC 77 > MIET 24HE
ZLBLTvL—v7®O H-OTEC MBILE O FIEZ/ER L7z, —H . ABAIERIZ LY
H-OTEC RBEE DT V=T HANWKM LIZZ LD, (EEiEA%Z R134a (A E L, #EHEB X
O REHERIET 5 2 & CHMIM COREIRZ EM Lz, 2024 4 10 H ORiElixf%, H-OTEC
SBRIEE I TINEF I EE TX TH Y | H-OTEC V' AT ADREEEDT-DDT —F ZERE L T\ 5,
PJ3 Tix, ¥ L —3 7 TP H-OTEC iBRIEE OEMRBIAESEN TN D Z LD R KFEET
FNX =BT OG T BYT 7 4 MZT H-OTEC RSSO JLRIFZE 2 20 L, AR HA RS IEAE
ZiHMELCW5D, ERIZEVELNTT — XL, H-OTEC ¥ AT ADOHi ik it TIEOMENLIZFI
S, L —TET L TO H-OTEC 3 L OEKFIH OBIRI G | WK BUKIREE 2% 2% 204K Hh
PR 2B SN LTz,

PJ4 TIE,H-OTEC iR E O E T A N THHR— hT 4 7 YV BT DRBUEAKBUK DR B
AT D722, 2020 FIZRIEWK DO IHT BT L, 64% 05, 15%23 KA EFRE, 10%723
T A VA BWHHAME, A% B TR SILTWD Z & 03RS SivTz, H-OTEC sk iE o
BB K A2 B80T MWQI ICA ERZEITA LN T, Zhvk &bz, v~ L — T
D OTEC BT — # (2o Cik, UTM Digital CENTRE ¢ OTEC data server (21X 0V 5 —4 %
INER L ORI HE ~ORMEEZIT-> T D,

PJ5 Ti. H-OTEC iBRIEE (M T 572D 3 kW D ¥ — b v 2B % L7z, H-OTEC iBrik
BEOESO R EOEIGFMEN L X — U E%EI L, 7 u A TRBWES TN 5D,

PJ6 Tl MEFEGREKEZ AW BEEMIZOWTHAEL, BEIOHEONEI T X—F 20
TRMPERLZHET S Z LT, H-OTEC & DBEAFIHIC L 2RFEDREZEmDDH Z ENTE D,
I HIT, WHFEREKZBICHAWD Z & TR, #2378 IR EOEHEENENT 5
ZEnh, BfiERLEEETE L EE LN,

PJ7 Ti. MHFEREKZ HW o8B L OWIEE ORI OV THAEL, Skl A M7 T
ffrEn 2 EMEITOTRY 100g H7-0 40~60 UV o Xy N THD 2 Enb, MHEHEREKEASFH
2L 2 EAOFBIHICEAWICIR D HT Z EDRFER B2 Bz,

PJ8 TlL, ~L—y T OFR— T 47 YV IZ3KE LTz H-OTEC 3B E 2 CTHUKEB LUk &
7oK DB~ DB PA LTz, H-OTEC SBRZEE O KEUK NI LORUK I 2 &Te 9 H
RTH 7z AF L, pH, BRISER, BWFEBEOWNIE 21TV, H-OTEC RABRLEE 0O #EA I K
DEENIDNT LR SN,
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PJ9 TlX. F / {EEIIKRD H-OTEC o A7 L~Diii FH Al REM: 2 3 Ei 92 & & 12, 1K GWP {EEh T

Ko R1224yd 12 DWW T b,
PII0 TlE, ~ L — T ETILOHEREDT-0
BWTHEEIT,
D4 N EMTHD Z ENHER SN, FFIT

oSS

R Tl
Wb o

x4 TL—T7RIOHSTTOCIINDOBE

B DR 21T o T,

(AR TR DOH DM FAET D~ L— 2 T ED
Layang-layang Island, Kalumpang Island, Mengalum Island, Tawau
Z. Kalumpang Island 35 & TF Mengalum Island @ J&32

. JKTE 691 m 7> BIFFETRIE K 2 UK T & 2 28 BUK FTREAZTE 23 772> © ) 40 km & fiEiL T
&b, 10MW B O B AN OTEC 239 %,

No. T Wz U ——
PJ1 | FACILTY W= 1 L —HFZEBR S iRk & LT Prof. Dato Ir. Dr. A Bakar
UPM-UTM OTEC CENTRE 7% #t3% Jaafar FASc (UTM)
Do
PJ2 | OPERATION H-OTEC iBrRIEE O KR 2 Fhiid %, | Dr. Sathiabama T.
Thirugnana (UTM)
PJ3 | HEAT EXCHANGER | #AZZHizm o mERekIZ B4 5 0F9E 4 92 | Dr. Chiong Meng Soon
M %, (UTM)
PJ4 | eDNA FE - RIS L OMEKF 04 % | Dr. Suriyanti Su Nyun Pau
RN %, (UTM)
PJ5 TURBINE 3 kW HIE D/ &2 — v & B389 %, | Dr Nik Ahmad Ridhwan Nik
Mohd (UTM)
PJ6 | SEAWEED R KIZ &0 Vg 2 459 %, | Prof. Dr. Phang Siew Moi
FASC (UM)
PJ7 | FISH M E D F AR A B 4 2 2 5 | Prof. Dr. Aziz Arshad (UPM)
Do
PJ8 | SEAWATER H-OTEC k2 (& o Fi| H DFK D | Dr. Ferdaus Mohamat Yusuff
KEZHET D, (UPM)
PJ9 NANOFLUIDS R AT LAOEMERE(LI L UMK = A | Dr Natrah binti
MbZ RS D EEE R4 % E T S, | Kamaruzaman (UTM)
PJ10 | BIZDIVELOPMENT | v L —> 7 EF L AT 5, Dr. Rahayu Tasnim (UTM)

¥ UTM : <~ L —3 7 TRRY (Universiti Teknologi Malaysia)
UM : = Z-F K% (Universiti Malaya)
UPM : =L — 7 7 K7 K% (Universiti Putra Malaysia)

x£5 YL—ITRIDOTYFUT IR

Output

T —<

SRR B/ AN

1 ~ L— 7 OBEIC

1 L7 H-OTEC RABRIEE DB %

1,2,359
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2 < L= TIZBIT D H-OTEC O il 5t DR 2,3,4,5,8,10
3 ~ L —T7ICBIT % H-OTEC I L OMBEREKOESFIHO/ESL | 4,6,7,8,10
4 H-OTEC |2 &k 2 BREi2%#E 3 LU CO2 HEHH m DM 3,4,6,7,8
5 OTEC 5 L OV KR HIZBIT 2 AMERK 1-10
£6 YL—LTHAEF—LOYITTIACIIFDERE
No. T— %S
PI1 | WFZEBAFE A% H-OTEC iRBRE & 4 3% &3 5 UPM-UTM OTEC CENTRE (% 2023 4F- 8
HizwI L=,
PJ2 | H-OTEC ZEiF&#dis H-OTEC 5BRIEE 13 2024 4 10 A IC3EIR 252 T L, kR ls 4 B
BT,
PJ3 | EPEREEASHLER BAZHLER OWEKIG A RBR 2TV, MBS X 0 Budiateion
#J 56%fK 9 5,
PJ4 FJE - EREHEKAEAT | UTM digital center © OTEC data server (2 X V) . ~ L— 3 7 JEUVE
DOKERKIRIL EDOT — & ZIERL LU L T 5,
PJ5 | 3kW #—bE L DBR% | H-OTEC BRIEE T D 3kW & — b o &k Eh, BAFE L. 2025 4F 6 J
IZEEIND,
PI6 | VFHEFEhH BN ORONT A T X —F 2 AN TRRCER L Z 0G5 2
& T, H-OTEC L DEAFIAIC L 2RBEDENFL 72D,
PJ7 | fFJEAEGH WL AKEEFIRIC L 5 mfkf (100g H729 40~60 U ¥ v |)
DOFEFHIZEAMICE Y flie Z ENFREB 2 DL,
PJ8 B H-OTEC 3BREEE O FH Atk THKDKEMEZITV, HAK~DE
BRI T & DR STz,
PJ9 | 1RENRIR DB %/W@m%%b<iRumw%-mLi_ A D ORC ~Djii f 7]
RetE 2 RFm L 72,
PJI0 | v L—ITETABRE | v L— 3 T O NHUEIZ ISV TL Layang-layang Island,

Kalumpang Island, Mengalum Island, Tawau @ 4 » FrhMeEffi & L C
BE ST,

HYBRID OTEC SYSTEM

TS A 01




PJ1 : UPM-UTM OTEC CENTRE D #&:#% PJ2 : H-OTEC #BR4L & O E iR E

T T T T TETEET
100® 105° 110° 115° 120° 125° 1s50° 135° 140°

P4 : ~ L— 7 JE LU O g KIET — %

COP VS EVAPORATOR LOAD

i
A
~——— I S

7<:><I7‘

o 100 200 300 400 500 600 700 800 900
EVAPORATOR LOAD

g Pure POE Ol sl 12-150m CNT s 20-30nm CNT b 30-50nm CNT

PJ5 : 3KW HRED/NE & — PJO : F / VEEhRIAD COP & AsaZh g & o %
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Site 4: Banggi Island

Distance between DSW and nearest coast
77.76 km

DSW Depth: 606 m

Site 3: Kota Marudu (Mainland)

135.14 km
DSW Depth 651 m

Distance between DSW and nearest coast

Site 5: Kudat (Mainland)

Distance between DSW and nearest coast
80.41km

DSW Depth: 819 m

Site 6: Mantanani Island

Distance between DSW and nearest coast
67.78 km

DSW Depth: 601 m

Site 7 : Karambunai, Sepanggar
(Mainland)

Distance between DSW and nearest coast
100 28 km

DSW Depth: 677 m

Site 8: Mengalum Island v
Distance between DSW and nearest coast

43 92 km
DSW Depth: 677 m

Site 9: Layang-Layang Island v
Distance between DSW and nearest coast
266 km

DSW Depth: 1012 m

Sarawak

Site 10 : Kuala Baram, Sarawak
Distance between DSW and nearest coast
57 49 km

DSW Depth: 704 m

Site 1: Kalumpang Island +
Distance between DSW and nearest
coast 17.5 km

DSW Depth 823 m

Site 2: Bum-Bum Island

Distance between DSW and nearest coast
37.81km

DSW Depth: 1461 m
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2019

Report of Training on SATREPS-OTEC Project, 'The 1st on the site
trasining of OTEC and DSW applications’, Purpose: To provide training on
OTEC, focusing on the transfer of knowledge, research expertise, and
practical experience., Participants: 10 researchers from Malaysia, JFY2019

FL—=VTREE

2020

2nd Training (online) on “SATREPS-OTEC and DSW Application”, Purpose:
To provide training on OTEC, focusing on the transfer of knowledge,
research expertise, and practical experience., Participants: 12 researchers
from Malaysia, JFY2020

2021

Introduction of H-OTEC System (Technical Transfer Meeting), Purpose:
Briefing during the trial assembly of the H-OTEC test plant in Japan,
Participants: 50 resarchers in SATREPS-OTEC project, JFY2021




2021

3rd Training (online) on “SATREPS-OTEC and DSW Application”, Purpose:
To provide training on OTEC, focusing on the transfer of knowledge,
research expertise, and practical experience., Participants: 8 researchers
from Malaysia, JFY2021

2022

4th Training (on-site) on “SATREPS-OTEC and DSW Application”,
Purpose: To provide training on OTEC, focusing on the transfer of
knowledge, research expertise, and practical experience., Participants: 12
researchers from Malaysia, JFY2022

2022

Report of Training on SATREPS-OTEC Project, 'Operation Manual on Heat
Exchanger Fouling Test Unit’, Participants: 17 researchers from Malaysia,
JFY2022

Fo—=U i HREE

2023

Training on “Turbine Simulator Training of H-OTEC test plant”,
Participants: 2 researchers from Malaysia, JFY2023

2024

Training on “H-OTEC Operation Training”, Participants: 25 researchers
from Malaysia, JFY2024

2024

5th Training (on—site) on “SATREPS-OTEC and DSW Application”,
Purpose: To provide training on OTEC, focusing on the transfer of
knowledge, research expertise, and practical experience., Participants: 12
researchers from Malaysia, JFY2024
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Sathiabama T. Thirugnana (UTM), A Bakar Jaafar, Takeshi Yasunaga, Yasuyuki lkegami, Tsutomu
2019| B R Nakaoka,”Hybrid OTEC System — Test Rig off Port Dickson, Malaysia”,Program and Abstracts of the OZEFHFE

3rd South China Sea, Kuala Lumpur, Malaysia, June 2019

Takeshi Yasunaga (IOES), Tomoya Okuno, Yasuyuki Ikegami, Tsutomu Nakaoka, Sathiabama T.
2019 |EfE%4 Thurugunana, Bakar Jaafar,”Power and Water Supply Balance on Hybrid OTEC System” Program and OBEHK
Abstracts of the 3rd South China Sea, Kuala Lumpur, Malaysia, June 2019
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2020 ENE S

2020| ENZ

Yasunaga, T., Morisaki, T., Miyazono, S., Nakamura, T., Thirugnana, T. S. Jaafar, A. B., Chiong, M. S
Nakaoka, T., Ikegami, Y., Heat Transfer Performance Test of A Plate Type Heat Exchanger for Hybrid mEsE
Ocean Thermal Energy Conversion (OTEC) System, The 1st International Conference of Advanced RITaRs
Research on Renewable Energy for Universal Sustainability 2021 (ARUS 2021), 2021

2021 | EEZEE

A. Bakar Jaafar, Mohd Khairi Abu Husain, Sathiabama T. Thirugnana, Syuhaida Ismaila, Takeshi
N Yasunaga and Yasuyuki Ikegami, Ocean Thermal Energy—Driven Development for Sustainability, 5

2021 | ERREF R Proceedings of 9th INternational Conference on Applied Science and Technology (ICAST), Virtual S

conference, Apr. 2021, Online

Karthikeyan, H. J., Thirugnana, S.T., Chelliapan, S., Yasunaga, T., Ikegami, Y., COMPONENTS IN CLOSED
2022 |ERES CYCLE OTEC SYSTEM: A REVIEW, Proceedings of 18th International Conference on Clean Energ, Jul. OBEHK
2022, Online

Azmi, A. A, Yasunaga, T., Ikegami, Y., Fontaine, K., Thirugnana, S. T., Jaafar, A. B.,, AN ASSESSMENT
2022 | EfRE R ON TECHNICAL CHALLENGES OF HEAT EXCHANGER IN HYBRID OTEC, Proceedings of 18th OZEFHFE
International Conference on Clean Energ, Jul. 2022, Online
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Takeshi Yasunaga (IOES), Yasuyuki Ikegami,”IRREVERSIBILITY IN THE ORGANIC RANKINE CYCLE
2019 |ERES FOR LOW-GRADE THERMAL ENERGY CONVERSION SYSTEM”, 5th International Seminar on ORC OBEHK

Power Systems, Athen, Greece, Sep. 2019.

Yasuyuki Ikegami (IOES), Takeshi Yasunaga,” The Blue Innovation Using OTEC: Evaluation of Advanced
2019|EfRFEE OTEC System in Kumejima, Okinawa",Program and Abstracts of the 3rd South China Sea, Kuala OEEHR
Lumpur, Malaysia, June 2019.

Takeshi Yasunaga (IOES), Ikegami Yasuyuki,” Standardization of OTEC Potential and Performance OmERE

2019 (B ER . . P . .
Evaluation Analysis Method”, 7th International OTEC Symposium, Busan, Korea, Oct. 2019

Yasuyuki Ikegami (IOES), Takeshi Yasunaga,”OTEC Demonstration Project Using Technologies of
2019 |ERES Advanced cycles and heat exchangers in Japan”, 7th International OTEC Symposium, Busan, Korea, OBEHK
Oct. 2019

Jessica Borges Posterari (Univ. Tokyo), Analysis of natural hazard events at Pacific Island Countries
2019 |EEFE S with wave energy potential, 2019 3rd Symposium on Green Energy and Smart Grid (SGESG 2019), RRA—FK
Chongqing, China, Aug. 2019

Yoshitaka Matsuda (IOES), Ryoichi Sakai, Takenao Sugi, Satoru Goto, Takeshi Yasunaga and Yasuyuki
EpEss Ikegami, Control System for Water Level Control of Flash Chamber in a Spray Flash Desalination OE%E
- System via Stochastic Processes, 51st ISCIE International Symposium on Stochastic Systems Theory *
and Its Applications, Fukushima, Japan, Nov. 2019

2019

Yoshitaka Matsuda (IOES), Ryoichi Sakai, Takenao Sugi, Satoru Goto, Takeshi Yasunaga and Yasuyuki
Ikegami, “Water Level Control of Fleli,sh Chamber in a Spray Flash Desalination System with Valve OE%E
Dynamics and Flow Rate Limitation™, 2019 19th International Conference on Control, Automation and *
Systems (ICCAS 2019), Jeju, Korea, Oct. 2019, DOI:10.23919/ICCAS47443.2019.8971571

2019 |E R

W

Yoshitaka Matsuda, Riku Oouchida, Takenao Sugi, Satoru Goto, Takeshi Yasunaga and Yasuyuki
Ikegami, Power Generation Control of OTEC Plant Using Double-stage Rankine Cycle with Target OEHRE
Power Output Variation by Simultaneous Regulation of Multiple Flow Rates, SICE Annual Conference =
2019, Hiroshima, Japan, Sep. 2019, DOI: 10.23919/SICE.2019.8859969
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2019

it B2 (I0ES), Tok 2, /MU B4, BE G, N(TURHAILERN: BEREEREOM
BERRAT T DEARHMY, F24EB - TRIILF—HKIT VR L, BIR, 2019468

2019

RKIBIOES), ith EFEZ, FTTEZMAUzORCRR K/ 1) —REDMERESE, F24EEH-TRIL
F—Fffi RO L, B, 2019468

2019

RKBEUOES), b, MO R A HEREZRELLEFREEXRTOE NIFHICET HH%E,
F24EE N - TRILF—HMTIURT D L, H/IE, 201946 A

2019

ETEIEEX), BiRthth, RIE, BRI, TKE WERZ SUF 91UV ERNBTRE
EXBISULOTEBMEEELESBMET ILICEIKEEEHME, 7RI EBFIEHFZRH
HEPITILFIURT YL, {55, 2020538

2019

KAHEEGEEX), MASEE, SRIE, RER, KkE hiEz 285X 940V ERVLEE
BEEREISVNDOREOHIFUEEEL-BZBMETILICKSFHKTEHM, FH3smEtEB8hH
HMERAMZEEMEER, T, 20195118

2019

MASEGEEX), SRIE, KRR, Rk LR, THERA RTL—75vL 1 &SRk
g%ﬁ%ﬁji‘zba)iiﬁ%ﬁ%iﬁﬁ, 2019F E(EN2EER - FHRERESAMNZEESKE, 12/, 2019
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2020

Takeshi Yasunaga (IOES), Thermodynamics for the Standardization of Performance Evaluation on
OTEGC, 8th International OTEC symposium, Online, 29 January 2021

2020

Kevin Fontaine (IOES), Simplification of Heat Exchanger Selection for OTEC Using Carnot Cycle Based
Maximum Power Output Assessment, 8th International OTEC symposium, Online, 27 January 2021

2020

Takeshi Yasunaga (IOES), Yasuyuki Ikegami, Theoretical Model Construction for Renewable Low—grade
Thermal Energy Conversion: An Insight from Finite—time Thermodynamics, IIR Rankine 2020
Conference, Online, 27-31 July 2020, DOI:10.18462/iir.rankine.2020.1185

2020

Takeshi Yasunaga, Tomoya Okuno (IOES), Yasuyuki Ikegami, Parametric Analysis of Novel Self-water
Supply ORC Power System for Hot Spring Thermal Energy Conversion, IIR Rankine 2020 Conference,
Online, 27-31 July 2020, DOI:10.18462/iir.rankine.2020.1184

2020

Yasutaka Matsuda (IOES), Construction of a State Space Model for an OTEC Plant Using Rankine
Cycle with Heat Flow Rate Dynamics, 21st IFAC World Congress, Online, July 2020

2020

Yoshitaka Matsuda (IOES), Ryoichi Sakai, Takenao Sugi, Satoru Goto, Takeshi Yasunaga and Yasuyuki
Ikegami, Construction of a State Space Model for a Spray Flash Desalination System, 4th IEEE
Conference on Control Technology and Applications, Online, August 2020,
DOI:10.1109/CCTA41146.2020.9206347

2020

Yoshitaka Matsuda (IOES), Daiki Suyama, Takenao Sugi, Satoru Goto, Takeshi Yasunaga and Yasuyuki
Ikegami, Construction of a State Space Model with Warm and Cold Seawater Flow Rate Inputs for an
OTEC Plant Using Rankine Cycle, 2020 59th Annual Conference of the Society of Instrument and
Control Engineers of Japan (SICE), Online, September 2020

2020

BEEh (I0ES) ACAMBKEA—H=vs -SoXHMILIZkD BRKEZREOMAESEN B
AL T 2007700 22020, 20204E9 A, DOI: 10.1299/jsmeted.2020.0041

2020

PRI (I0ES), EXREBAXBBEAVELEEERELATLOERE WHFEICET 5
%, BAREEFEEMTHO 7L 22020, 2020498

2021

Yasuyuki Ikegami, Malaysian Global Leadership in Promoting Achievement of the SDGs, Renewable
Energy, and Innovation, The 1st International Conference of Advanced Research on Renewable Energy
for Universal Sustainability 2021 (ARUS 2021),

2021

Yasuyuki IKEGAMI, Hydrogen Production using Ocean Thermal Energy Conversion as a Globally
Leading Advanced System in Malaysia, INTERNATIONAL HYDROGEN ECONOMY FORUM AND
STRATEGIC LAB

THEME ‘VISIONING A HYDROGEN ECONOMY FOR MALAYSIA’

2021

TR AKRBICHEITEEEHEEEREERELIIEEREBKOESFI A~ KUMEJIMA MODEL (A
KEETIL) ~, E1[EJIDA Round-Talk, 20214E118

2021

Rk BEREERTEORRLEE "AXBRBEANFWESATIHHET S, BAGRERFIX
HUBEEREIT—, 20214108

2021

MERZ, "HIRRIETEZ S COLIBF TR LX—aIREM - MR FIEEL”, BOEBICOAL 2D
ERICEIBFRREFUMRERZEZEZEADIEMERSR, 202159A°

2021

Yasuyuki Ikegami (IOES), Applications and Benefits of OTEC, Accelerating the Development of OTEC in
Small Island Developing States Meeting, IRENA

2021

Kotaro Ushijima (Saga Univ.), Yoshitaka Matsuda, Takenao Sugi, Satoru Goto, Takafumi Morisaki,
Takeshi Yasunaga and Yasuyuki Ikegami. A Pseudomeasurement Approach to State Estimation for
Liquid Level Control of Separator in an OTEC Plant Using Uehara Cycle, The 53rd ISCIE International
Symposium on Stochastic Systems Theory and Its Applications, Extended Abstract of the 53rd ISCIE
International Symposium on Stochastic Systems Theory and Its Applications, Online, Oct. 2021, DOI:
10.5687/ss55.2022.129




2021

Takeshi Yasunaga, Taisei Nakamura (IOES), Tomoya Okuno and Yasuyuki lkegami, Exergetic
performance evaluation of ocean thermal energy conversion system with crossflow plate heat
exchangers, Proceedings of 6th International Symposium on ORC Power Systems, Online, Oct. 2021,
DOI: 10.14459/2021mp1633113

2021

Takeshi Yasunaga, Akira Miyazaki (IOES), Kevin Fontaine, Yasuyuki lkegami, Comprehensive heat
exchanger performance evaluation method on ocean thermal energy conversion for maximum net
power, Proceedings of 6th International Symposium on ORC Power Systems, Online, Oct. 2021, DOL:
10.14459/2021mp1633024

2021

Yoshitaka Matsuda, Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi Yasunaga and Yasuyuki
Ikegami, Construction of a dynamic model for an OTEC plant using hybrid cycle based on a simple
dynamic model, Proceedings of SICE Annual Conference 2021, Online, Sep. 2021

2021
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AU54, 2021458

2021

=k {2, B #, Kevin Fontaine, ith t BEZ, Finite—time Thermodynamics [ZEDEFREERER
BT ORI RAR D IRE B2 BB N - TR F BT VROV L, o512, 2021578

2021

WERE (EBX), NAEE HRAE, RER HRIGHRE, K@ hEtEZ, IERARTL—T5Y
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BT FR VAT LIRS, 72T, 2021497

2021

MEEE (EEX), B EE, SRIE, #EE RERE, K@ RS TERAAXBICEES
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FREGREZRAMIEEEGRER, 51>, 202159R

2021

it ERE S, ok, HREHE (EEX) BEEH, N(TVyFSA7ILERNRRKFEEOMEERT,
BWFRBT P T7LIR2021, 2542, 20214108

2021

FILARE (EEX), INEEME, BRIE, ®REER, k@ thERZ 28BSV 01 0LERN-EHE
BEERE ﬁgvﬁzbommﬁwkung)UJ&LUk EBEMEET L EMEBHHEESHERR A5
A2, 2021411

2021

WAERE, MILKE (EBX), MRAIE, ERRIEEX), FEHE, TK@ tEEs, 2850F Y
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EEHEER 5142, 2021F118

2022
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2022

Benjamin Martin, Shin Okamura, Takeshi Yasunaga, Yasuyuki Ikegami, Naoki Ota, OTEC and Advanced
Deep Ocean Water Use for Kumejima: An Introduction, Proceedings of OCEANS 2022, Chennai, Feb.
2022, DOL 10.1109/0CEANSChennai45887.2022.9775240

2022

Yoshitaka Matsuda, Ayato Ehara (Saga Univ.), Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi
Yasunaga and Yasuyuki lkegami, Construction of a State Space Model for a Spray Flash Desalination

System with Valve Dynamics, SICE Annual Conference 2022, Kumamoto, JAPAN (Hybrid Conference),
Sep. 2022

2022

Yoshitaka Matsuda, Daiki Suyama (Saga Univ.), Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi
Yasunaga and Yasuyuki lkegami, Construction of a State Space Model with Working Fluid Flow Rate
Inputs for an OTEC Plant Using Double-stage Rankine Cycle, SICE Annual Conference 2022,
Kumamoto, JAPAN (Hybrid Conference), Sep. 2022

2022

Yoshitaka Matsuda, Ryo Izutsu (Saga Univ.), Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi
Yasunaga and Yasuyuki lkegami, Power Generation Control of OTEC Plant Using Hybrid Cycle by Cold
Seawater Flow Rate Regulation, SICE Annual Conference 2022, Kumamoto, JAPAN (Hybrid
Conference), Sep. 2022

2022
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Kotaro Ushijima (Saga Univ.), Yoshitaka Matsuda, Takenao Sugi, Satoru Goto, Takafumi Morisaki,
Takeshi Yasunaga and Yasuyuki lkegami, A Pseudo—measurement Approach to State Estimation for
Liquid Level Control of Separator in an OTEC Plant Using Uehara Cycle, The 53rd ISCIE International
Symposium on Stochastic Systems Theory and Its Applications, Shiga, JAPAN, HYBRID symposium,
Apr. 2022, pp. 129-134, DOI: 10.5687/ss5.2022.129

2023

Yoshitaka Matsuda (Saga Univ.), Ryo Izutsu, Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi
Yasunaga and Yasuyuki lkegami, Power Generation Control of OTEC Plant Using Hybrid Cycle by Warm
and Cold Seawater Flow Rate Regulation, Proceedings of SICE Annual Conference 2023, Sep., 2023
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Yoshitaka Matsuda, Yoshiki Aoyagi (Saga Univ.), Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi
Yasunaga and Yasuyuki lkegami, Construction of a State Space Model with Warm Seawater Flow Rate
Input for OTEC Plant Using Hybrid Cycle, Proceedings of SICE Annual Conference 2024, Kochi
University of Technology Eikokuji Campus, Kochi, JAPAN, August 27-30, 2024

2024

Yoshitaka Matsuda, Shoki Eguchi (Saga Univ.), Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi

Yasunaga and Yasuyuki Ikegami, Construction of a Simple Dynamic Model for STEC Plant Using Hybrid
Cycle, Proceedings of SICE Annual Conference 2024, Kochi University of Technology Eikokuji Campus,
Kochi, JAPAN, August 27-30, 2024

2024

Yoshitaka Matsuda, Shota Harano (Saga Univ.), Takenao Sugi, Satoru Goto, Takafumi Morisaki, Takeshi
Yasunaga and Yasuyuki lkegami, Water Level Control of a Spray Flash Desalination System Using Model
Predictive Control, Proceedings of SICE Annual Conference 2024, Kochi University of Technology
Eikokuji Campus, Kochi, JAPAN, August 27-30, 2024
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