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Comparison of Probability Density Functions for
Caculation of Capacity Factors of

Wind Turbine Generator

Taeg-Geun Kang

DEPARTMENT OF ELECTRONIC AND ELECTRICAL
ENGINEERING
GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Chong-Keun Jwa

SUMMARY

The Weibull probability density function and the Rayleigh function are
compared by analyzing the capacity factors which are computed using
the probability density functions with different mean wind speeds. For
this analysis, the wind speed means of arithmetic, root mean square,
cubic mean cuberoot, and standard deviations are computed from the

measured wind speed data of a specific site and the coefficients of

_iv_



probability density functions are calculated. The capacity factors for
Vestas 850[kW] wind turbine are calculated and analyzed. The results
show that the wind speed frequency curve by Rayleigh function is more
close to the actual curve than by Weibull function. The more the wind
speed frequency curve is close to the actual one, the more the capacity

factors become large values.
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Table 1 Monthly and annual means and standard deviations of wind

speed data of Kimnyung

arithmetic mean root mean cubic mean
Month
v("%) 0 v("s) o v("5) 0
Jan 9.5913 3.9285 10.3647 4.0039 10.9660 41620
Feb 9.2880 3.9658 10.0993 4.0479 10.8252 4.2532
Mar 8.1229 42373 9.1617 4.3628 10.0994 4.6756
Apr 6.7034 3.3424 7.4905 34339 8.1707 3.6503
May 5434 24351 5.9560 2.4901 6.3981 2.6185
Jun 52159 2.7T769 5.9091 2.8621 6.5240 3.069%6
Jul 4.9697 3.0546 5.8334 3.1743 6.8183 3.5704
Aug 55672 31757 6.4093 3.2855 7.3163 3.6206
Sep 6.4569 41805 7.6921 4.3591 8.7522 47691
Oct 59758 2.6486 6.5364 2.7073 7.0419 2.8951
Nov 7.3437 3.6953 8.2210 3.7980 8.8987 4.0092
Dec 8.3951 39215 9.2659 4.0171 9.9821 4.2305
Annual 6.9072 3.8164 7.8914 39412 8.7669 4.2454

Table 1] B#EE&3 FET
Abgatel (16)2 9] <
.

Foll 213k Weibulld<¢} Rayleigh®

Au)o] &ES Table 20] H
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Table 2 Computed monthly and annual capacity factors

Rayleigh Weibull

Month
a. m. r. m. c. m. a. m. r. m. c. m.
Jan 0.3548 0.3995 0.4298 0.3508 04112 0.4591
Feb 0.3358 0.3849 0.4231 0.329 0.3907 0.4476
Mar 0.2574 0.3276 0.3849 0.2564 0.3252 0.3916
Apr 0.1613 0.2137 0.2608 0.1548 0.1985 0.2458
May 0.0839 0.1162 0.1422 0.0763 0.0956 0.1169
Jun 0.0786 0.1136 0.1499 0.0792 0.1052 0.1373
Jul 0.0678 0.1095 0.1687 0.0803 0.1124 0.1676
Aug 0.0955 0.1429 0.2018 0.1029 0.1395 0.1949
Sep 0.1458 0.2276 0.3005 0.1671 0.2334 0.3012
Oct 0.1174 0.1507 0.1834 0.101 0.1257 0.1546
Nov 0.2037 0.2642 0.3103 0.1934 0.2529 0.3023
Dec 0.2762 0.3344 0.3781 0.267 0.3282 0.383
Annual 0.1745 0.2414 0.3015 0.1793 0.2362 0.2973

-11-
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