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Fig. 1 Power curve for a Vestas V80 2000 kilowatt offshore turbine.
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Fig.2 Power curve for a Marlec FM1803-2 1.8 metre turbine
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Overall mean wind speed = 10.2 knots (5.25 metres/sec.)
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Fig.3 Histogram of hourly wind speeds at Plymouth, Mountbatten.
(Years 2005 to 2007 - 25,203 valid data points)
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Fig.4 The mean power output from a Vestas V80 2 megawatt
turbine in a variable wind.

| % . "k & "&& & %
0 % "o & ", % > "9
(3 % - LA "o

% "& % > "3 Lo
% A " % "

% > " &% "



% (

& %

*

%3
&&

&

*

R
3 %
& &*
P 3
&
CDE * *



0 "10

% % "
ek - & o 0
% o kg ok % & '
& & % 1
cDa Wown x 90B: - % & "
" *_ "& 3, "). % ( % -
) ] . % F & " * * & " "0 &
" N 8>> " - ( * -
n % * - " " & ! B * & %
*
8> "4 4 % 9%>CDG "G 'G" —
0 " % r& AR
C &% " (& T
8>> " 0> * "% > B
c " 3
g>> " %> * "% > "G %
I % " " % " ( )
& * % " " % "’ '
% % " & 3 % _ % * ( -
_ ) % - & 4 %% "
"e = -3& % "3 o
* & " " & % & % &
% o ’ 2 ; * % & 4 % %
% @ * " % & o
" n " *- "
. (

8>> "4

4

% %> " % %

%



% ; &
?
P % & % * 3 (=
" " . * % " " * & - & "
" ( * " - & ' 2%
% "0 ** oo &
% " " &.% "
W(u) kilowatts p(u) (metres/sec)
2500 i | |
e Mean wind speed, Um Cut-out
2000 i i
| Powercurve in
| steady wind, W(u)
1500 | / 0.15
1000 / \IL\ 0.10
| «1— Probability density distribution
| of windspeed, p(u)
500 0.05
Cut-in | /|
g 0
0 5 10 15 20 25 30
Wind speed, u metres/second
Steady wind power curve and wind speed probability density
& % % " " " % "o
AEoomoom ok " %% "9
"ol %3 % % " & - *
¥
%€ )= 9:$9" 9:
! %3 - - &% " "&%
. % "% " % &
A (. " % < & oomx
% " - & "4 "
P 3 - - 1 &
* % " n * | ( non l
- "& 1 % " $* Rl 4% % 3
- G +_
— =G + —G + 9:
" % " % -
& " % & -



G +— - & %% & & +—

o 4" % % n [T
' n & n nn 1 3 - & %
wn * ng o 1 & wonn & woom
* *
9#:
& * _ & 4" % wonn
&
Standard deviation/mean speed
(G/Um)
1.0 T T T T
| | | |
| | | I
| | | |
08 \——+————— 4= e pre
| | | |
| | | I
| | | |
06 +—\b——0—— s e e
{ | | |
| | I
| | | |
(117 O (0, SRSHDVI SRR ) e e e sl
| | | |
| | | |
| | |
o o/ BRI S o ... { NE——
| | |
| | | |
| | | |
0.0 . } } !
2 4 6 8 10
Shape factor, k
Variation of the wind speed standard deviation with the shape factor, k
3 ( LI U 3 & *x n % n &
n % & n % - & n O n
& " * & % 1 &
* _
T s o)
=- " % " 3 % - & %% & &
"7 9:& Froomooom o | %%
& % 1* " - - &
_ & & % /# ) " n "non " _ & A n
A - & % & 1 %% &



')
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