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The atmospheric system SKIRON Fig 4. Atlases monitoring the wind and wave power potential for the year 2010.
SKIRON has been developed at the University of Athens, by the AM&WEFG,
based on the Eta/NCEP model (Spyrou.et.al,2010). It is a full physics non-
hydrostatic model with sophisticated convective, turbulence and surface
energy budget scheme running operational today for the major area of

Fig 8. Flow chart of interval prediction method

Europe at a horizontal resolution of 0.05 x 0.05°. The me_thod (Stathopou_los.et.al, 2013) is bqsed on | The described forecasting methodology has been operationally used, tested
ethe wind speed and wind power observation data as recorded by the wind and evaluated for two wind farms located in the island of Crete in
() (b) turbines at the sites of interest. Mediterranean. The simulated area, wind farms locations and results for
Jrivers iy of Arnens TATBRTES S : : edecoding of the existing relationship between the wind speed and the wind speed and wind power output are illustrated by the application of local
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e use of statistical regression methods in order to fit a variety of models to
the data. RAMS-ICLAMS (NWP) simulated domain
7 e optimization of wind speed forecasts from NWPMs, by Kolmogorov- 36x36km 6x6km 3x3km
16 Zurbenko and Kalman filters, in order to estimate the power output.
15
Training period Operational period
{4 it i (TR |y poremererieed [ Rever ]

S ——
equations

coefficients

equations T
NWPs ——= MOS

Training period Operational period
1SstSTEP i i
initial . B parameterized || Power
—_— | observations | — of % 1l prediction

equations . i
q coefficients equations

[fwes ][ mos |

L[ [ I [ I N
0. 1. 2 3 4 5 6. 7. 8. 9 10, 11, 12, 13. 14, 15, 16, 17, 18. . Coarse Gfld :"NESCE‘GG”G Z”’N’?$tf\1 G nd

Fig. 1 (a). Wind speed simulation over Europe (b). Monthly averaged wind speed : Fig 9. Simulated domain with RAMS-ICLAMS atmospheric model for a power

at 10m over offshore domain of Europe (2010). k STEPS e — prediction application.
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RAMS-ICLAMS is a merger of a non-hydrostatic cloud model and of a Fig 5. Flow chart of local prediction method Vardia. = (Vardia) and 570m (Xirolimni)

hydrostatic mesoscale model (Solomos.et.al, 2011) resulting to a

sophisticated modeling system covering a wide spectrum of atmospheric WIND SPEED DATA ANALYSIS TECHNICS

motions from synoptic scale (10s of Kms) to very high resolution

Influenced by the synoptic
circulation of Mediterranean

microscale (few 10s of meters). WIND FARM DATA (observations) Fig 10. Locations of wind farms in Crete island > o
o _ _ Quality Control (Greece, South East Mediterranean sea).
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waves, currents, tides) for NE Atlantic and Mediterranean. An interface for Results from interval power prediction method
easy retrieving spatial and temporal data and deriving statistics has been 008 006 Wmasx-min interval —— wmodel —— - wobs
developed. . - = ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
TR i rnbirun bt s o SUTT TR 5 & o 20~
“ . - v 003 215—5_
3 md@&f L A | \ | A \ _ 002 : \
Snl 4 V. . AN £ N r o0z} é 10:_!
A dmaty
2 o 5: : T T T B S e S S
wind speed (mis) wind speed (mls)
I AN L L B B B L) S Fig 6. Improvement of forecasted wind speed by means of Weibull distribution 7T 20 @0 0 80 100 120 deg ey is0 200 220 240 260 20 300
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 a. Initial mesoscale prediction versus observation Fig 13. Time series of the observations versus forecast intervals for wind speed
Thsa Sibg (Hork) b. Improved prediction versus observation (case of Vardia, W. Crete).
p max-min interval = — - p obs
o B m— ESTIMATION OF WIND POWER _
£ -3 wl & i | In order to transform wind speed into energy yield several models are so0|x : YN :
AR T el el - trained based on the actual production of the wind farm. The models utilize S a0o|iis B 1t .
2os) [ 5 1IN . o B both power curves and semi-empirical functions and are fitted to the data 2 sool! SRR TAEE B
3 LRR0RRRA1Rrs SR 111 S g by the application of regression methods z00ft | £h : P
| = () (b) “’OFi il Y ﬁ.«-'%‘z W A BEL A
. - . S - EL Dok =@ *p0(Wp ) +e 0 - ) AEr ol 8 powerict o Z.fra‘f":‘i}e;’:)"qéoﬂ" o aaite st
g 5 Sleisiiee] mnelyels tor lue JelEbese izsllls on & seleciee slie 800 B Fig 14. Time series of the observations versus forecast intervals for wind
Within the framework of the FP7 project Marina Platform (http://www.marina- Drsk = d*pO(Wp,k)‘rb*pt te 70 ¢ power (case of Vardia, W. Crete).
platform.info) a derivative of this data base has been implemented in a GIS - Z 60
system, developed by our partners in the University of Edinburg, in which Pt+k=ao‘mh(Wt+k a1)+a3 2 500 References
resource data from high resolution co-located, co-temporal wind and wave a, ’g 400 - Solomos.S. Kallos G. Kushtad. AstithaM. Tremback.C. NenesA. and
models are presented with a range of additional environmental and physical S 300 - _ T ey o s e T
parameters. - bk — O Al Levin.Z.: An integrated modeling study on the effects of mineral dust and
— - — Pe+k = Qo * tanh th*p,+ef sea salt particles on clouds and precipitation, Atmos. Chem. Phys., 11, 873-
e e ot ] e e % 00 e 892,d0i:10.5194/acp-11-873-2011, 2011.
it | S st G200 T o= Dedicated decision-support amk tek ~ 0y . & | ‘ /R ‘ Spyrou.C.,Mitsakou.C., Kallos.G., Louka.P. and Vlastou.G. : An improved
P (I . = tools have been developed Pesk = Og q Ty * Wy T 0 ) kg 0 5 50 3 limited area model for describing the dust cycle in the atmosphere,
i e— s v towards the definition of Z Wi fpees iy Geophysical research, Vol. 115, D17211, doi:10.1029/2009JD013682, 2010
e Ot s Sl o . flexible, multi-criteria for Fig 7 a. Functions used for the transformation of wind speed into energy Stathopoulos, C., A. Kaperoni, G. Galanis, G. Kallos, 2013: Wind power
i | || i | site selections b. Example of the calculated power curve versus the observed for a real prediction based on numerical and statistical models. J. of Wind Eng. &
S o = e urent s U Warleliue Ind. Aerodyn. (2013),Vol 112, http://dx.doi.org/10.1016/j.jweia.2012.09.004

ironmental
(" Clear data ) (Cancel ) [ oK ) [ Exclude Natura2000 sites

EWEA Wind Power Forecasting Technology Workshop, Rotterdam

3-4 December 2013




