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Pattern Analysis on Characteristics of Wind Speed Distribution in Wind Farms

PENG Hu, GUO Yufeng, WANG Songyan, YU lJilai
(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, Heilongjiang Province, China)

ABSTRACT: At present the analysis on the characteristics of
wind speed distribution, which is generally obtained from the
statistic of sampled wind speed data, is mainly serviced to the
wind farm planning or electric energy planning. However, the
characteristics of wind speed distribution serviced to
above-mentioned planning fields cannot fully cope with the
demands under new conditions, such as the characteristics of
wind speed distribution in shorter time periods, especially in
those short time periods related to the operation and control of
power grid. Based on different application environments, the
patternized differences of characteristics of wind speed
distribution in wind farm and main causes that may lead to the
patternized differences are discussed, and from the probability
density of wind speed as well as from the probability density
distribution of conditional wind speed the indices, such as
characteristic wind speed, shape factor, scale coefficient and
probability deviation and so on, are extracted to observe and
study the patternized differences due to different wind speed
distribution. Results of analysis on characteristics of wind
speed distribution in an actual wind farm show that there are
evident patternized differences among the characteristics of
wind speed distribution from the statistic based on different
viewpoints; when characteristics of wind speed distribution is
applied to solve different problems, it is necessary to choose

the statistical law conforming to the problem.

KEY WORDS: wind farm; distribution characteristics; pattern

analysis; probability; confidence interval
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Tab.1 Characteristic features of different patterns

(B k c/(m/s) v/(m/s)
AAPRE 2.13600 8.644 6.0
ARAEM IS (18:00—22:00) 239500  9.271 7.0
SRR RS 51(00:00—04:00)  2.261 00 8.980 8.5
AAE R )(9:30—11:30) 1.87500  7.675 3.5
AR (06:00—18:00) 2.001 00 8.177 5.5
AAERA(18:00—X H 06:00)  2.309 00 9.106 8.5
HF 1.93400 8.352 3.5
HAGIEREE) 1.82500 7.248 45
2 FLIEH(09:00—11:30)  1.58700 6313 2.5
I M61(18:00—22:00)  1.970 00 8.062 7.5
B2 A4 3(00:00—04:00)  2.009 00 7.785 5.0
M 2.007 88 8.136 5.5
X7 2.78700 9.794 9.0
2007 4£ 4 H 1.95100 8.394 3.0
2007 4£ 6 H 241300  7.271 45
2007 “- 8 H 1.564 00 7.243 35
2007 4F 10 H 2.05500 8.933 5.5
2007 4 12 A 235800 8.318 7.0
2008 42 A 3.07410  10.589 9.5
2008 4£ 3 H 2.36100 8.862 6.0
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wind speed with conditional wind speed being 8 m/s
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Tab.2 Annual partial deviation and relative deviation of
conditional probabilistic density distribution for wind speed
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Tab.3 Confidence intervals and its relative probabilistic
deviation of annual conditional wind speed fluctuation

FAT R/ (n/s) TR /(m/s) [ BR RKUE (m/s) Pa
6.0 5.0 7.5 0.516
6.5 55 8.0 0.508
7.0 6.0 8.5 0.498
7.5 6.0 9.0 0.501
8.0 6.5 9.5 0.495
8.5 7.0 10.0 0.517
9.0 7.5 10.5 0.486
9.5 8.0 11.0 0.478

10.0 8.5 12.0 0.498
10.5 9.0 12.5 0.475
11.0 9.0 12.5 0.452
11.5 10.0 13.0 0.456
12.0 10.0 13.5 0.406
12.5 10.5 14.5 0.446
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Tab. 4 Conditional wind speed fluctuation scales of some patterns
A A 1 7R(06:00—18:00) 2007 4 8 A 12 A H 54 4 1(18:00—22:00)
AR I P TR T Pa TR T Pe
6.0 5.0 75 0.516 45 75 0.515 5.5 6.5 0.201
7.0 6.0 8.5 0.498 5.5 8.5 0.484 6.0 8.0 0.200
75 6.0 9.0 0.501 6.0 9.5 0.511 6.5 8.0 0.667
8.0 6.5 9.5 0.495 6.5 10.0 0.484 7.0 9.5 0.556
10.0 8.5 12.0 0.498 8.0 12.0 0.493 9.5 11.5 0.333
11.0 9.0 12.5 0.452 9.0 13.0 0.450 9.0 11.0 0.333
1.5 10.0 13.0 0.456 9.5 13.0 0.433 11.0 12.5 0.500
12.0 10.0 13.5 0.406 9.5 14.0 0.377 10.0 12.0 0.500
12.5 10.5 14.5 0.446 9.5 14.5 0.405 12.0 13.5 0.667
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4 s SRS AT KO A R B 1) 22 Sk o 31X
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ARSI ) ARG SR R I AT, ARG
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