Vol.44, No.3

44 3
2013 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2013
%k
( 300111)
, FVCOM ,
0.07 27km’ 17.9MW,
37. 7MW, 7.3MW ,
40%  38%, R
4cm
P743.1
, s (2008) ,
, 1km 50m, )
, 2m/s( ,2010) ,
5 M2 S2 5 5
, 0.8m, )
S s , s , FLUX FARM (Black & Veatch
(1987) (2010) Consulting Ltd, 2005) (1987)
, (Black & Veatch Consulting Ltd, 2004)
( , 2010; , 2011)
, FLUX
( , 2008; ,
, 2009; , 2010), s )
(Blunden et al, 2007b; , 2010) ,
* “ 77, KLOCAW1105 ;
“ 77, GHME2010ZC11 “

cc 3
s s

>?, GHME2012ZC05
, E-mail: wh-crane@sohu.com
:2012-08-10, :2012-11-09



3 571
T T 80
> 38-50 :;C"K
5 N ’ / ) 70
FVCOM(Chen et al, 2006a, b) , 58.0° e
v 0 60
, ( ) 37.5° 150
, 2010) , 140
, 37.0°
130
36.57 (S5 20
1 ]
N 10
FVCOM(Finite Volume Coast and Ocean Model) 36.0°— va o
| -
121.5° 122.0° 122.5° 123.0° 123.5° 124.0° E
1 (m)
Fig.1 Depth distribution (m) and the grid settings of the simu-
lation area
1.2
, 1
) , My S, Ky O
1.1 1.5cm, 5°
(D , 2009 3 1 ADCP
, 121.20°—124.33°E, 35.68°— (121°05.8'E, 38°41.8'N)
38.71°N R 278km, (D 1 R
333km, SMS(Surface Water Model
System) , 8951,
16930, ,
200m; OSuU ,
, (TMD) ,
M, S; N Ky Ky O Py Q ; 9
1 , 24m, ( )
> 80m> 1— s 5
2km s 70m , ,

F1 BWLKEY. BRENESKUERAMERIRE

Tab.1 Errors of harmonic constituents between measurements and calculations of tide and tidal current at Chengshantou cape

M, S, K, 0

H(cm) GE) H(cm) GE) H(cm) GE) H(cm) G()
0.6 7 0.5 2 1.0 8 4 5
2.7 8 1.8 7 4.1 10 3.8 6
45 10 3.2 9 2.8 8 6.2 12




572 44

, (Blunden et al, 2007a)

’ 3
, 3.1
0.82m, 7h 5min,
(Sutherland et al, 6h 35min, ,
2007), , 2008 7—S8
Cq = ko + ki » Ko «C 3
> kt s lh )
Foreman (1995) Walters(1992)
( ) (4 ,
) s 2.26m/s, s
P =/ pCq U_S‘ dA 1.8m/s 3.4km?,
2.02m/s, s
1km, 1.8m/s
Pr=ki/ (ko + k)P 2
2.9km ,
K , 20km
) t 9
K, s 1.6m/s
) kl P s 32
P kitktk)  (2), P (
P, ——Department for Business, Enterprise & Regu-
’ K F; latory Reform, BERR)(The European Marine Energy
' ! Centre, Ltd, 2009)
9 kl > ’
( )
5 6
S5a R
0.2kW/m?, 2km’
0.1 ]
0.0 S S E— ’
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.6kW/m?2 ,
ki
5 , 3.08kW/m’ ,

Fig.2 The ratio of extractable energy of tidal current with all >

dissipation 0.4—0.5kW/m?



3 573
1.0 4 2.0
08} —— Sea Igvel 15 > ;
06l —— Velocity 1kW/m?*(
g 04 @ 1.25m/s);
3 02 €
3 00 2 Skm; ( ) 25m
$-0.2 e
[0 [0) N
(] 04 >
-0.6
-0.8 ( 5) 122.70—
_1 -0 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 122.74°E, 37.38—37.45°N , —
ByiE(h)
4.5km, — 6km,
3 27km?
Fig.3 Temporal distribution curve of tide and tidal current 3.4
, 0.93kW/m?* ( 5b) 7 7 ,
Pt ki R ki 0.07
) 0.98kW/m’ ( 6) , , 17.9MW .
( 3 ) 37. 7MW, (
3.3 3 ) 7.3MW R
b O’
( ) ,
24 2.4
37.6° ) 37.6°
37.5° 37.5° i
1.6 1.6
37.4°¢ 12 3741 1.2
37.3° 08 373t : 0.8
37.2°t 04 37.2°} NIRE 04
2.5mis PEEEE ! ) ! . PIERE ’. ; b
122.3° 122.5° 122.7° 122.9° E 122.3° 122.5° 122.7° 122.9° E
4 () ()
Fig.4 The maximum velocity distribution of tidal current of flood tide (left) and ebb tide (right) at Chengshantou cape
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Fig.5 The maximum power distribution for mean spring tide (left) and mean ebb tide (right)
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Fig.6  The distribution of the annual mean power
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Fig.7 Extractable energy dissipation curve of tidal current at

Chengshantou cape
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Fig.8 Horizontal distribution of tidal current change between original status and developing status
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ASSESSMENT OF EXTRACTABLE ENERGY OF TIDAL CURRENT
AT CHENGSHANTOU CAPE

WU He, WANG Xin, HAN Lin-Sheng
(National Ocean Technology Center, Tianjin, 300111)

Abstract In this study, the extractable energy resource of the tidal current is estimated using the FVCOM model in the
open sea area of the Chengshantou Cape in the area of 27km”, which is known as an area of good potential in the exploita-
bility of tidal current energy. Based on the energy dissipation principle, simulation of the tidal current in this area was
performed to estimate the available energy quantity. Our results show that when the drag coefficient of turbines is 0.07, the
available energy of the tidal current for the area is 17.9MW, and during the periods of spring tide and neap tide, the esti-
mated energy quantity is 37.7MW and 7.3MW, respectively. The maximum decrease in the current velocity in the flood
period and ebb period is 40% and 38%, respectively. However, the tidal level is slightly affected by turbines, which de-
creases by 4cm only in the spring tide period at the tip of the Chengshantou Cape.

Key words Chengshantou Cape; Tidal current energy; Assessment of exploitable energy



