MCP Wind

Measure-Correlate-Predict pRO

Function

The MCP (Measure-Correlate-Predict) module is for long-term correction of measured wind data on site based on
correlation with long-term reference data.

Calculation models

Linear Regression MCP

The (Linear) regression tool enables the user to inspect the fit directly through an
animated graph. If the fit is not satisfactory, a wide range of parameters may be fine-
tuned to provide a better fit. The regression tool is not limited to linear regression, but
also higher order polynomials may be used in modelling wind speeds and wind veer.

Matrix MCP i
The matrix method in WindPRO models the changes in wind speed and wind direction j
through a joint distribution fitted on the ‘matrix’ of wind speed bins and wind direction ,7 i
bins. The user may choose to either use polynomials fitted to the data statistics or — i
where appropriate - to use the measured samples directly when doing the matrix MCP.

Weibull Scale MCP
The Weibull Scale method is a very simple empirical method, which does its B
manipulation directly on the Weibull form and scale parameters (A,k) as well as on the
frequency distribution.

The Weibull scale method has the advantage, that it will match the nature of the wind et
at most places, but beware that application of this method should be done with caution
on locations with significant non-Weibull distributions.

Wind Index MCP

The index correlation method typically uses monthly averages of the energy yield for
the MCP analysis, thus disregarding the directional distribution of the winds. Even
though this method may seem rather crude and primitive when comparing to other
MCP methods, it has its advantages in stability and performance — even in the cases
where other MCP methods seem to fail.

The Wind Index MCP method offers the opportunity to calculate the wind indexes
using real power curves from the wind turbines included in the wind turbine catalogue
in WindPRO. Also a generic power curve may be chosen.

Access to On-line Long-term Reference Data
Within the module, users can download NCEP/NCAR wind data sets from 1948 until now in a grid resolution of 2.5-
degree longitude/latitude. These data can be imported directly into a Meteo object and used as long-term reference data.

Necessary Input Data (objects)
Please note that the objects are entered in the WindPRO module BASIS, where objects are put directly on a map and
properties applied. The MCP module uses the Meteo object as a data container:

F
Meteo object: The data container for wind data either as time series data, table data or Weibull distribution parameters.

Results and Calculation Reports

The “end result” from the MCP analysis is a wind statistic generated with WAsP based on a terrain description and the
long term corrected site data. This can be used directly in a PARK calculation or for a wind resource map calculation. For
non-WAsP use or further analyses, the long term corrected site data can be exported as time series.

A very strong feature of the MCP module is the graphic comparison between local measurements and concurrent
predictions based on long-term reference and calculated transfer function from any of the four methods.

Numerous reports are available, including a generalized overview report and a detailed report for each method used.
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Calculated:

08-11-2006 10:28/2.5.5.74

p=
MCP - Main report Regression MCP

Calculation: Two time series
|2

1: Local measurements (site data)  Cronalaght met mast

Height 30,00m

Period 14-01-1994 to 08-04-1896 2,2 vears
Mean wind speed 940 mis

Filters used Mat Filtered

2: Long term reference Malin Head Long Term

Height 2700m

Period 01-01-1991 to 31-12-2004 14 0 years
Mean wind speed 8,09 mis

Filters used Mot Filtered

Calculation setup

Method Find transfer function far each 1 degree
Sector window 30,00 [deg]

Skip angle differences larger than 360,00

Skip wind speeds less than 2,00

Regression model (wind speed) Linear (1st order polynomial)
Regression model (wind direction) Constant (0th order polynomial)

Wind speed model - use residual resampling Yes

Wind direction model - use residual resampling Mo

Results < Expected long termWTG energy direction distribution AT SITE
Measure height 300m

Wind energy 1986 Hub height 50,0

WTG energy 168,3

Verylong term wind 1053 %

r - wind speed 0,6828

s -wind speed 33173 mis

r-wind index 09724

s -wind index 57718 %

Time of calculation  08-11-2006 10:20:25

Comparing measured and predicted data
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Calculated:
b [8-11-2006 10:28/2.5.5.74
MCP - Linear MCP report - details on wind speed fit
Calculation: Two time series
E=
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Calculated:
b [8-11-2006 10:26/2.5.5.74
MCP - Wind Index Calculation - results
Calculation: Two time series
E=
Wind index resulits for the total period considered
Wery long term wind index: 100,0
Index for the reference period: 85,0
Index far the reference period {concurrent period): 103,1
Index for the local data (concurent period): 103, 1
Long term correction factor: 0,92
WG Power curve used: Generic power curve based on sguares of wind speeds, with stall onset set to 14,00 mis.
Only maonths with at least 60,0 % data availahility have been used.
Wind speed scaling: Scale both site and reference to mean wind speed 8,00 m/s
Monthly wind indices - Long term reference data: Malin Head Long Term
Period Al Jan Feh  Mar  Apr May Jun  Jul  Aug Sep ©Oct  Mov  Dec
Mean 1002 1288 1371 11356 888 770 F7Z2 BT 670 862 1110 1188 1235
Standard deviation 311 296 253 282 174 177 135 132 1449 1584 212 175 184
Minimum 444 B985 870 728 BBS 463 517 485 444 558 748 895 9948
Maximum 1878 1878 1763 1786 1321 108,y 1008 933 847 10682 1438 1488 1664
Mumber of samples 168 14 14 14 14 14 14 4 14 14 14 14 14
Monthly wind indices - Concurrent site data: Cronalaght met mast
Period All Jan Feh  Mar  Apr May Jun  Jul  Aug Sep Oct  MNov  Dec
Mean 1090 1525 1411 1372 1038 968 832 717 657 754 1187 1182 1351
Standard deviation 345 -10 360 387 147 123 280 116 38 02 286 78 arhs
Minirmum 627 1825 1008 968 B34 8B0 627 634 630 752 1006 1127 1085
Maximum 1740 1825 1702 1740 1141 1065 1037 7989 6B4 795 1368 1237 16186
MNumber of samples 25 1 3 3 2 2 2 2 2 2 2 2 2
YWind index data from 01-01-1991 to 01-12-2004 01-02-1984 to 01-03-1996
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