Severe atmospheric
and terrain conditions simulation:
Bulgaria test case
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‘ Description of the project

A Development and construction

A of a wind farm in Bulgaria
¢ High mountain area (about 1950 m asl)
¢ 4 WTGS to be installed in the first phase of the project

& W DrER PAVELBA

T oo
4  Moror
i
oo surusgonk

STARA

Mogilovo

4

&

o
N
Haskq

Mingrshi Bari =
jovskoo

1,

e

VAT -
\

< Mirakew

o’

g iy
Kopeivien
=

A
SIDIROKASTRON

WindSim User Meeting i Tonsberg, 21-22 June 2007



Object and description of the study @ innNovasiL

A Assessment of wind resource
A and evaluation of different results

Wind data analysis and filtering
Terrain modelling
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D

ata elaboration and
wind resource simulation
Layout and %

WTGS technical analysis
|:> Energy Production (AEP)

Evaluation of ice influence
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‘Wind data analysis and terrain modelling &3/ 5550 40,0,

1) Mast height: 50 m i

Description Data

Mast location (UTM WGS84):
longitude 8523538 E - S
latitude 4477794 N o
altitude 1967 m a.s.l.

Technical characteristics:
tubolar mast

n. of tubes 9

lenght 55m

diameter 219-159-133 mm

max altitude 50 m

support 5 series of wire Wes oo 4don
Sensors and data acquisition: o

wind speed, calibrated 25m 40 m 50 m

wind vane 40 m 50 m

Temperature sensor Yes-3m

Umidity sensor Yes

Pressure sensor Yes Wie 08 4 x 36 1

data logger: Ammonit, at 2.5 m
Measurement period:

installation - dismounting  27th August '05 - 9th January '06 Wiro 084 x32m

Wire @84 x 27 m
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‘Wind data analysis and terrain modelling

2) Mast height: 25 m Same location than the

> A

50 m mast!
Description Data .
O e 0523538 £ A Different measurement
Mlitude periods

Technical characteristics:

tubolar mast
n. of tubes

5

A Lack of data in winter

lenght 55m tl me
diameter 219-159 mm (not confirmed) .
max altitude 25 m A
maxal A A Not complete wind data
Sensors and data acquisition:
wind speed, calibrated 10 m 25m base
wind vane 25m
Temperature sensor Yes
Umidity sensor Yes
Pressure sensor Yes
data logger: Ammonit, at 2.5 m
Measurement period:
installation - dismounting  9th May '06 - actually on site Description Unity 10 m 25m 40 m 50 m
V average m/s 7.83 7.62 7.04 7.29
Measurement days 210 352 132 132
Validation % 93.3 83.7 68.4 68.8
Weibull Parameters: A n.a. 8.37 7.74 7.99
k n.a. 2.29 2.19 2.21
Turbulence intensity % 7.40 6.83 n.a. n.a.
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‘Wind data analysis and terrain modelling &3/ 5550 40,0,

site name Orelyak 25m
measurement period 27.08.05 -
09.01.06 &

09.05.06-08.12.0
¥ - position longitude 8523535.0
v - position latitude 447775940
co-ordinate system 3

anemom. height 250
number of sectars 12
number of hins 30
total records 206114
average wind speed  7.62
shape parameter 2.29
scale parameter 8.37
Frequeny Distribution - All sectors - Height 50 m
16.0%
site name Crelyak 50m 14.0% ]
measurement period 27052005 - I
09.01.2006 12.0% — -
¥ - position longitude 8523538.0 ]
y - position latitude 44777940 10.0% i
co-ordinate system 3 ]
anemom. height 50.0 2 o UL
number of sectors 12 g ]
i number of bins 30 B oo ERRR .
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12 -14 average wind speed 729
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