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In order to analyze the characteristics of tidal current power generation system, we measured the output power
according to the stream velocity by a water tunnel system and a simulation in MATLAB/Simulink. The water tunnel system
consisted of impeller tidal flow transducer and PMSG with rotor in the water. The simulation consisted of PMSG, the tidal current
turbine, and back-to-back converter. Also, we simulated the characteristics of output power according to the change of blade
length and angular velocity.
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Fig. 1 Cp and TSR Characteristic of Tidal Power System

P,
_ * blade __ 3
Tblude - - 2 A VLLater
Wiade Wilade

[N'm] (2)

0 SHA ] Alrtoll FoJstojof oty SHAr

o]
&o] 7HA]AL Q= Xd%ﬂ oyl Foﬂj"] S0 =7} HolEo]
= A9 Hl ofulste, fr&of dig Edlo]=2) 8
S Hlegl Hl (TSR) Aof upe} Highth, Edjo]=9] &9
Agt 4] (3)3 o] A3} skt

C,(A\) = a\’ +a,)’ +a A +a, (3

7] A, a, =—0.0058634, a, =0.1473530,
a, =—0.019876, a, =0.0006518 o[} Edt Fdu] \ =
o3 ol Aot

. Wyiade Lyjade
)\7 Vwater (4)
Byl eo=e] SARAT 94 WEst YAsieh,

AL

=
guigl A5(C)) = Fig, 13} Zo] 4] A7} A, BHOE
= &£5E 7H o) Hdjgho] Hr}

2.2 4744 $717] 29

FEAA F717) Al ASUAS 9lgt o4 WAl
o] gloma ol Qg £4lo] glo] Hgo] o

2013. 3 Vol.9, No.1 | 45



WS 75 glo] 157 Tl o & £ ulrt 2
T 4840 £& AHS AT ot

2,21 nFX} HerAFA

S7TAY $71719] d-F $71812L: Fig, 2 9F o] Uitk
R

GTAA $71719) DA% APFAL A (5)% 2ol 1}
el % 9t

qs sYqs dt /\qs +w)‘d5 (5)

2.2.2 EgHFEAl

AN F71719) B AE7]9] 7414 £8oz2 Y
5k 4= 9tk d—qF HEA A 719 AHALL 4 (6)
1} o] wFH}

=

3, . .
E(Udzd-i-quq) (6)

Py =

Eds o]l /A 282 A7 £ wE Ue Aol
2 o|=RE d-o% B4R REE B3 4 (T 20| U
9 4 ok

Fig. 2 d-q Equivalent Circuit of PMSM

46 | LIRHoil A X]

Fig. 3 Water Tunnel Simulator

e

P3 . .
T = ?g[éfzqs-I—(Lds—qu)ldsqu] (7)

2.3 3 Fs2

2 AAEE By S8 AR BlRek
Fig, 3] UEfich,

AR E 37420 28 XA 50emE AZaHg L X
8420 1 2m/solt}, E3F ZEQ 3 Z0] WHy|e} dHE R
A e 48 57 RS A& st 35420 A4
ek, 5 EHPH ) HA7)s FHALA R} ol ol

A 4 HollA felstth= o] AR, 2l rlEo] ARk
A A o fwdtel W] 7F YAehs Fejuct o 2
AFEIAE LT 4 Sl

Table 1-& 3729 444 dlolEE vehd Aojoh, 2

= 84 0.9m/s~1,0m/s Afo]ofA 3)AHs}F7| A& o m
A ol$2= WA 5f 0.5m/s FE7H] F o] 7Hs
Yo}, AF A} g&o] 1Mo5td wji= Ho] 2FH Z7}

mlm

st 1ol o = ARAA A= FHEE A BT
% 9k

Table 1. Output Power v.s. Stream Velocity

7&(m/s) HEW) HFA) (W)
0.7 13 0.24 3.4
08 175 0.34 5.1
0.9 21.0 0.40 7.2
1.0 238 0.48 10.8
11 25.0 0,51 128
12 26.0 0.70 174
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