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Ocean Current Power in the Region around Taiwan
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The ocean current in the sea around Taiwan is a reliable, self-generating, and clean source of energy that should
not be overlooked. This article describes the probability distribution of current velocity and the potential spatial
distribution of current energy in the region around Taiwan, while introducing recent international developments in
ocean current generator technology. By using ocean current generators of low rated speed in accordance with observed
and simulated ocean current data, we are in the process of developing ducted turbines that can be used for ocean
current power generation in an effort to increase the efficiency of the generators as well as the economic value of their
development and utilization.

i ﬂ@f&ﬁwm.?ﬁﬂﬁﬁﬂﬁa (UNESCO) F&E &R
(1981) fEHI BT EREHE R AR &y 76600 GW -
11 (ocean current) sE /K2 Kis 2 EKAY K HAEIEERT 600 GW » B LA E &5 300
g1~ R KRGS ~ mEAER - MEREE SRR GW - JTHARTEE ~ EE] ~ NEAR ~ B - Fi
B s B T AR AR TR E) - EEEA] 3 Ry sl s 8 PRI R Fe A F B A (VB 52 - ERE s A
AT s (8 BV ~ VB ~ 38 R BT T TRRERIIFZEELBHZE R - 1990 FRIAE] 2005
RS - HAinse ia e Hms - vl FARETIR ZEEAEN D 28 EE b 5 ATHRZHIE - 01
a2 R R AR - (ﬁﬂ/}mfn’*.@ﬁ/ﬁ@ﬁ@ﬁﬁgli_ FAFERIRCER » PR/ B B R A E R E] - #
VKR EAMER SRR E) - @ DI H B — B Z 3 A7 B Marine Current Turbine Ltd. (MCT) A 2007
A E AR A - ($/JIL#ER/2TEIj<RJ§FH/‘]/ FEAEILEFIRE Strangford Lough Z85%—JE 1.2 MW
Uit - ATRE R ARPEER A —E0 53 - WAL A ey R W A BRI E AL A - A ALHE 800 S - IGTH
(kuroshio) FI#1# (oyahio) » JLAFHEER L (gulf H1E 2015 A EFHER 500 MW HIREF 0 2%
stream) 78 R B e AR 5+ LU SR B [ Y B -
LA EIRARE - CE R - RJEE AR R KRR —

[l

FHBEHME=T—5%0H 99.4 23



&
30
254
720
5
10 A

Power Density (kW/m?)

0

: L] L] L T L) T L]
0 0.5 1 15 2 25 3 35 4
Current Velocity (m/s)

1R ERREARHAE -

B PHECE AT R T R s A - PR Y
e EREREANEEEE - REBESEEIAH
T R R RE R =40 3 GW DAL - #5RE
BRF RV EIRER 3 E - R e E N
FAR ~ BKAEMERER - B AT BRI 25 B HY B
A A RN EGES FIFEEL » 2005 4 6 H 2
RElR R BN e BB Iy © IR =
WIRFEFE RS Y 28 2 A BT - A
7£2006 £ 1 A 17 HHEIGER A HI AR SR
R (FEERFEE 0960002343) » EFEETHERE
MR ENFERERETE - BTN E A 2R r R
TRTR A R AT B B -

N RGREAEE B RE

VSR S B SRR TBEE (P) IR PIA = 0.5
o' (BEATE W/m?) » BIE 3B - Hr 4 B
VBB B (m?) - p BIEKERE (kg/m’) 0 K

N MmN

TEREIELLIRTRERAYL T » PRI IH AT i 25 S e 49 i ) L
HHEA (8 1) - EVETITEAE 1—-1.3 m/s IF - H
FEETEHER 500 — 1000 W/m’ » FHEL A, ) %%
Hhy 10 m/s » BT ETHEE Ry 2 m/s (BRI RE
IR FER R ZERAY 800 5 - Fr DAEREIFIHY #2 B R T
RORBANFEEN YA CREUR T - VT 28 FE
HEE s EASHE R TR T2 — » BReT DUESHE
R EE -

BIE BRI R S A K R 1
BEE IS R AT - R Rt s 2 R - AT
PR H R AT (18] 2) - RSP
HIIZ T AN F R TR LTINS - AT DLE
B TLE AR F S B VERE  FTLASERE Electric
Power Research Institute (EPRI) 72578 DAV HA B
RO ETEREY - WILIE 2 & iR S st
BHEPIEBEELER 2.2 kW/m' - (B EEHHE
PEGE (1.2 m/s) GHETERE - Alg RS Ry
0.9 kW/m® *

=R AN AN ARV Pl e =T E 4
SRR TR AR N #3316 (acoustic Doppler
current profile) AYHIE » MIFEIAIE 3 Z K2 50H
224 - i fAE 3 FTB R AR P -
PR b 825 T 4 60 FH 2 20 & e o MR
TR EERE - I L REBLE AR S R #
B R HERE BN - Fr DA SRS A DA AR
RS &R - R EEHE 5 B DR R 2
AR AN 2 B VR RERY 22 B 74T -

TR 7E ke Ryl ok B B E Ak 5 8 T 5/ v 4
Tl 28 B TR REAU IS (o P —(E RS Bt i =HE Vg
TEER R - BEEG E E E IR R - WA

—
(=

1000

800
700

500
400

200
100
0

Frequency (hours per yea

E3)

B 2.
ERAREZAMESAF o

~.

0103050709 11131517 19 212325 27 29 31 3335 37 39

Depth-Averaged Velocity
(mid-point of speed bin, m/s)

24  BEHHME=t+—8ERH 9.4



At 30 m Depths
120°E 122°E

At 100 m Depths

118°E 124°E  118°E 120°E

26°N

24°N

18°N == e L .
124°E 118°E  120°E

H R A0 - ST AL 5 BT I A
FEVERED - AT ST BUE ) R S5 B
FRETIE R E2 1R (Princeton ocean model) fILA
BRL » BRI EIENRE 117—125°E ~ 18—27°N >
KRS E Ry 1/24° () 45 AH) > =EM
R 31 & - EERFHE 2003 ££2 2007 F
HAFE - WA IBHEARR G E EZBIEE Navy
Operational Global Atmospheric Prediction System
KRB » R 52 5 S5 BIISE East Asian
Seas Nowcast/Forecast System FEFIEZ » B fN5EE
Oregon State University 225k v/ #5 =2 BEREF
5 5% Vg Ut o =X [ P A EL TR O B9 B L S 7 o2 5T
HEWRERD -

1. RES

RIS TR E R B R (8 4) - 5
TR ST Ve ) T AR R AL 5 SR R
(D) B - () ZEALRE S e ) &
WIS B (IV) S IETE A GE
(V) BASITERE TG - DL (VI) 7E B A RS
F PR 43 Ik R 0, - % S Y T SR
B 5 BB  WcE - SR AEE - ae
BORIRZ ER  E BRI E AR S A
FOEDEISE 2 /s 7oA (EEL BRIV 450 0 BB I L
YRR R A TSR - FlA0 - B e
B4 B R R E AR R R A
BRI - KNS R RS AR RIRE ;

122°E 124°E

3.
B I ERORIR 30 A REL 100 2

- 1oL _gooo . =
124"1|;3 N RIEZ ¥ akema? .

& B AT ZR i AR R R LRI - HT
SRR A7 M SR PR BURE AN R 5 2l IGE AT
BRI BRI AR B A AR L - (H
TR 0 m/s (FURH) 184 BERA R e
& - BIHREBEER RIS - SRR ERRE
TAFAE - RN s e iR A ARG -

2. BEEE

6 R FIFH 2003 2 2007 FH T IEES R
FTEKZE 0 m—100 m .2 SPIREERE - 5
BT TSR T 2 R R R s Y I 2 bRy

0—100 m Depth-averaged Current Speed mis

21°8 i . 0.0
118° 119° 120° 121° 122° 123°

B 4. 6% IR RS & RN EE £ KK 100
m MR E PRk e E A o

FHBEHME=T—5%0H 99.4 25



IN
o

40

20

10

Percentage of Occurrence (%)

20

Percentage of Occurrence (%)

00 04 08 12 16 20 24 28 00 04 08 12 16 20 24 28
Current Speed (m/s) Current Speed (m/s)
g 40 o 40
8 BithKE g mEsE
T 304 T 307
8 B
O 20 o
=) S
) )
8 8 10 8
5. 5 =
g 3 3
LEMEBERBARZ & g
00 04 08 12 16 20 24 28 00 04 08 12 16 20 24 28
/ﬁlf#%.$ jﬁ Current Speed (m/s) Current Speed (m/s)
£ s T SisH 2 A N e Vet . =y Notr-N
sEE CREITLE - llKE - EE AR 158 (1) B

1B LS Y RE W B S IRk T T DL R 8
B Y I 2 FE VB RE R ZEE] 0.7—0.8 kW/
m’ o ES TSR EE, (B 7) 2B
Fe&rt - FPEHE BRI (0—100 m) ZRESPETR
AR FE VRS - BT RS (8 8)
SRR S BB RS B ]l R S T e
iﬁ/t/;uu?‘é%?rélﬁ@’ﬁﬁ HIEF FHEEILE (KA2
KA3) » SRR (K1) BEHS R 3B BhetE
ﬁ%%%ﬁ@lﬁ FEN RSB SR BT 7R
5 °

S -
FofERE -

~’—~

B
H TIPS 1R 28 FE AR e R A 2 A A HA Y

EASHREE: - BB AT BRI R £ 2
R AT HE R B AR ﬁ;ﬁ*%‘fﬂj?lfﬁ? e
PR RE PR 1 T EE B S REE S
BT EY « T S R T 57"* %%EI’J
FHELH T 23 -
1. BREERIER

B R R A &S
RV R AR B BE Pk B

26  BHEHANSE=T—5FNH# 994

VAR U 3% s B2 U P Y O HE B i e e T =g
B RE SR E R T T A RIRA LR - Rl
R[] (axial) FITEA] (radial) WEAEVRT W Em b - H
BV E S £ B A e /KA o Y
1% 2 i 0 TR BRI T TR0 ST U RSPl R
TR 5 AR A e I T E AT
HEF A BOE I E TR R - e
AR IR R S i Y NE B TR A 0 o R BRI

Model: TWN3C
ID: 0307A-da Current Energy for 0 — 100 m DA Speed (kw/mz)

21°
118

E 6.

119° 120°

ST LR IEREREEHEY

121°



The locations of Current Station
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GCK Lunar MCT Open Seapower | SMD Hydro UEK Verdant
Hydro
Device . . Underwater
GHT RTT 2000 SeaGen OCT Exim TTPP TidEL . RITE
Name Electric Kite
V-axis H-axis Hoaxis Twin H-axis V-axis Heaxis Twin H-axis H-axis
Type Helical Ducted Turbine Twin Open | Savonius Turbine Augmented | Unducted
Turbine Turbine center turbine Turbine Turbine
irznsdﬁ 11 m dia 300
hish :[est i Itol.5m | kW tested at 3m 7 prototypes Tested
Develop- g’ dia sea (note 1) (1/5“’) scale | Full scale th up to 10 m Pakistan
Merrimack h . . . 1/10" scale S
ment River in Se (1/207) since May testing at | testin Sep —— in dia-see 1989, Md
Status 2004 Forp scale test in | 2003 15 kW sea 2003 Appendix H | and NY in
' water tank tested in (note 2) 2002-2003
others see 1994-5
Appendix B
Develop Deploy 1 Full scale . .
Next shaft MW unit pilot plant Full scale 10 MW —25 P.ﬂOt 6-Unit
. Deploy Deploy 1.5 prototype to . . integrated
Develop- mounted in 2006 at . . to be unit project .
. SeaGen unit | MW unit in . be deployed . . System in
ment gen unit EMEC- . commis- . in DE in
. in 2006 2006 . . at EMEC in . the East
Step optimized | plan 2MW sioned in 2006 permitting River NY
for GHT Com’l unit 2005
Direct drive | Hydraulic
Power permanent based on Planetary Direct Planetary Speed
Train magnet gen | modified COTS rim drive Gearbox Gearbox drive- Increaser
Type connect to COTS Gearbox generator proprietary COTS
GHT shaft pump
Founda- Suspension Gravity Monoplle. Gravity Anchprs & Anchors and | Via cable Monopile
tion/ or attached Base embedded in base or Chains4- chains wis )
to sea floor sea bed monopile fold
. 19.5 m I mdiax3 | 8mblades
Rptor I m dia x (3.9 m hub 2 rotor.s 18 15 m mhigh—2 | on2.5mdia | Twin 10 ft 5m
Size 2.5 m length . m dia .
diameter) pieces hubs
Rated
Power 7 2,000 1,548 1,520 44 1,000 400 34
(kW)
Rated 3.0 m/s with
Sigeed 2.58 3.1 m/s MMSS of 3 5 2.57 m/s 3.0 m/s 2.3 m/s 3 m/s 2.1 m/s
Area (m2) 490.8 (cross
inP=0.5 section of
PAV 2.5 25 tm dia 5092 313.8 6 537 14.59 19.6
equation duct)
Yes, but
Com’l Yes, turbine | Not Com’l | Not Com’l | Not Com’l | excluding | Not Com’l
. . . Yes Yes
Price only yet yet yet site specific yet
costs, grid.

28

PHEIME=T—5% 0 99.4




9.

SeaGen HAK TR T EHE -
W A T S E g E AR A e
AR AEAS R A ©

Lunar Energy Ltd. Fitf 2 Rotech Tidal
Turbine (RTT) 2000 J& 78 Al A imint - BE H
& 25 AR > BEEEFES 2 MW » HEERFES
PR SR > (R AEEN AT (& 10) © Lunar Energy Ltd.
HHELE Korean Midland Power Co. 2] [AIEE -
THERY 2015 FF{EFFE Wando Hoenggan Water Way
$E5% 300 J# RTT 2000 @ fE—-FEHEFHH -

(2) IRENE FKER

HRENZE Fr /KBRS DUZE Fr 32 W B (F FHZE 4E 7101
ETRRETREE  SHEEEREEFERNE
PR 58 F R 7K SRR ER 5E » 58] Engineering
Business Ltd. ;2 Stingray ([& 11) 7KEEF 15 m -
A 1.5 m/s B HEEEEE Ry 150 kW » 2 2002—
2003 4E1E Shetland Islands .2 Yell Sound 5T
Ak 150 kW B fi .2 5L - FHER# 5 MW R
e ETH - 2B Kinetic Energy System Inc. HY
Hydrokinetic 225 (& 12) » fE/KERTTINEE
R EREs » H 15 m RAYKER 2 m/s BT
BRI » #98 65% HIREIREHARCE - HEEER

B 10.RTT 2000 A AE EHRTEE - HhgT T
B EE MR M

600 kW - E
3. BRBEMSH .
T e S WO R B £ MOV TR 14
WA mm’u@ B DU Il A 7 5 3 2 b Tm&mwmdwmﬂw
TRHIVERE - 3% 1 BUR H RIS b F 20 2 FE Ay 11. Stingray # #4 S#%

FHBEHME=T—5%0H 99.4 29




12. Hydorkinetic &7 E# -

S8 FETENE 2.1-3.1 m/s Z[E » K
BEAER RTT 2000 2 2 MW « BINTEERHL
REEET ST 5 {87 7B B IR S S e IR
FFER e BB iuEE RIS R R R
4371 (normal distribution) » E2JEGEH 2 Weibull 43
ok Rayleigh M A-RE - b SR AE IR 55 R
H R B BEFEIZE (turbine performance index) HY /5
NEFRE(LREREE - BEEGELIERF
50 FH 2 Vi Ui % P B ) e (AR A s 1.04 /s 2
224 m/s ZfH - BIMEEEE VU EIRS - KGR
TEEETERE R B2 - NNEE
= TE TR BB -

T EER A FE R fs B 38 5 18 SR RS e B SR
PRV » fR N — {7 =l m i dm B (81 13) » i
FEBCHT IR R R S A SE I R i - P S R
B RTUEFIAK R - TS EEE  9imk
FEISTLRETIR R ~ SE R - AN - 88%
FOMERS 58 - 3 m] e e R B o DL
By 1.5 m/s » BEERER 16 AR IEREE 50%
FHE - PR B AR AR G I A B R PR
BET  AIENSETIEERE R - EEiREH S EE
AIEBAELZ 350 kW HEFF2E 1050 kW -

I - #55m

FEREIRAVBAZE BN - B T55ERE » K
ANEZ HAKEEEFRE - B ERERT S
i o AHEH HATE R E D ZE B AR -
R E A BRI THANE - EREES - #
AT RIS - @ISR s i

30 HEHME=t—85RH 994

B R

50—500 m

B 13. RS M A FT A E fr L 45 B ,%‘2}5(4) °

EREET - HominlE R - AP EN
et - (B AT S i BRI MR B e 28 5
o MEAGEFSE R SEBH AU X o AR ERAGHE
BFI AR EIRE R E - AN E AR AL B AR
EFEETR - I A] (e E BB K TR AR - HA
R IR AT -

SENRK

1. EPRI, EPRI-TP-001 NA Rev 3 (2006).

2. W.-D. Liang, T. Y. Tang, Y. J. Yang, M. T. Ko, and W.-S.
Chuang, Deep-Sea Res. 11, 50, 1085 (2003).

3. BEVE, 98-DO108ZH E | T Hi s (2009).

4. FRREE, TR, BEEE, BEHH T, 34 (7), 18 (2008).

5. EPRI, EPRI-TP-004 NA (2005).

6. BIJE A, VIHE, BRI, 28— EE S TR (2006).

%%%5‘61{% B &8 REEER
C BUE TR B A A B e R SHERR

ﬁ%%%%ao
Sheng Fong Lin received his Ph.D. in

oceanography from National Taiwan
University. He is currently a researcher at Energy
and Environment Research Laboratories, Industrial

Technology Research Institute.



