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Volodymyr Podhurenko e
MODELING OF PRODUCTION OF COMMODITY ELECTRICI TY BY INDUSTRIAL
WIND-ELECTRIC STATIONS .
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turbine parameters, which should generate as much commercial energ ”@ ""Lw:f:.;lﬁ*” =
satisfy the price / quality ratio, remain open. It has already become a glé ﬁﬁ’uﬁf it
efficiency of wind turbines increases due to the growth of their rated “1 e s
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electricity production.

The process of choosing a wind turbine is influenced by many fa
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rotor diameter and hub height, operating time in characteristic zones Of
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iInstalled capacity factor (CF). Therefore, a necessary condition for f‘@ﬁ synthesis
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The resolution of these problems in the strategic plan for the

The purpose of the work is the development of methods a Qﬁ ymputer to
optimizing the operational parameters of industrial wind farms In*%*ﬂ - ;ﬂ 1d
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Ukraine.
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instrument Logger # 9200 for 26 months at an height of 27 31 5%

measurements at heights of 31.5 and 10 m. g ‘
The average long-term wind speed from representative MS a ents. reduce

- the measurement conditions at the AWES site (vane helght 31‘*‘5 3

speed
forecast for the long-term operation of the wind farm.

< the lowest when calculated by different methods, whlch pre;,.?‘.i"’éd '1;;:-
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To perform calculations of the volumes of electricity productlg , ,,..
turbines, the gradations of wind speeds at the height of the wmd vaneit f"
studied wind turbines hub were recalculated. To recalculate wmd %}--;-: sight tc
another, the well-known Hellman dependence was usea: o
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Vvan — Wind speed at the height of the weather vane hvan = 31 5 sf
Voo — the desired wind speed at a height hpyp Of the mvestlgated Wl wJ i@ rbines;
m — is an exponent of the function, the so-called coeff|0|ent of the szm cal profile
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Transforming the formula (1) to the form
Vo =1 Pt | _ V. Prab |
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determined the wind speed on the hub height of the |n

Using formula (2), we transform the data of th |st w;quii on m:
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AWES site at a height of hyan = 31.5 m to the annuafd a‘u’ﬁﬁfmr. of the re
speeds at various heights of the wind turblnes hubs ’
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As a result of numerical simulation, the predicted power generathnﬁq megaws
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wind turbines of the world's leading manufacturers in the wind conditlon'f"f,_.___

Black Sea reglon of Ukraine was obtained.

indicators are laid in the basis of computer modellng. ik

A numerical study has established a multifactorial depende,:néfe;é}; > expectec
calculated power generation of a specific wind turbine. ’ v

As a result of computational studies, it was first established that fon __ .
wind turbines with less power produce more energy than with more “‘"‘1
when choosing an effective wind turbine, focusing only on an indicator of lts ra =Iﬁf om*u-ﬂs
lead to significant losses in electricity production. . 4

Development of a mathematical model of annual electrlm
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The task is a statistical study of the influence of individual paramete F-; ( e‘**?jer“
factors): rotor diameter, hub height, rated power of the generator and othe é"@a the
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output of wind turbines and the development of a mathematlcal mode iduiwf;
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Its meaning: an Increase in wind turbine rated power by 1 MW Ieads*’ ) crez

leads to an increase In a
by 1 m leads to an increase in annual production by 28.811 MW - hour .

hat an increase in rated power by 1 MW, that a 14-f0ld mcre : in the rotor
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generation are t
diameter or a 47-fold increase in the hub height.

Conclusion. Comparison of model studies with actual
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The reliability and admissibility of accepted idealizations in the ,?{aﬂ‘”* ent of an

dynamic model of a real system can be verified ana evaluated only by co
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of theoretical studies with experimental data. The industrial operatlon of the E wind farms

in the wind conditions of Ukraine provided rich experimental materlal l
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study, we use the results of their operation to increase the degree of cre‘lhj vf

of conclusions.

Using the first obtained MM (3), we estimate the p055|ble 4

electricity by the Dmitrovka Wind Cluster (DWC) of the Ochakov Wind Fa wﬁ r quipped witl
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wind turbines FL 2.5-100 for a five-year period. N Tﬁ
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n the upper part of the table (highlighted in bold) expla"rféft"’f;;“[
of X1, X2 and X3 wind turbines FL 2.5-100 are presented and g '
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calculated: annual production Qy = 8879 MW - h and capacny factor C 40.
At the bottom of the table are the actual power generatnon fq/g __ﬁ

values of capacity factor CFoper.

of 18% (average for 5 years by 14.4%). '
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Taking into account the real actual values of the coeffICIent f_
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these ratios decrease from a minimum of 3.4 to a maXImum of 14_75;
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over 5 years), which is a completely reliable result. -
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A comparison of the results of theoretical research and lndus
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promotes to a significant reduction in errors. And this i is due t@ H;gm t that it
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is based on actual long-term measurements by the automateg S %;?:{rm bgger (L

speeds at the pilot AWES and the actual _power—law ln“ ator fc
height, which significantly increased the rellablllty of ;j__ alculations
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