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Analysis of Output Fluctuation of Solar Power
Generation and Detection of Short-Time
Fluctuation Period
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Abstract

Short-term fluctuations of solar power output via cloud shadows are one of the factors causing
difficulty in predicting the output of solar power generation. In this paper, the short-term fluctuations of
solar power output are analyzed using a discrete Fourier transform, short-time Fourier transform, and
continuous wavelet transform. Based on the frequency analysis results, the necessity for short-term
predictions are presented. It was found that continuous wave conversion is most suitable for the analysis
of non-stationary waveforms such as the output of solar power generation. From the scalogram obtained
by the continuous wavelet transform of the output power waveform of solar power generation, the
frequency band corresponding to the short-term fluctuation was determined. The short-term fluctuation
time was calculated by applying envelope processing to the absolute values of the spectral intensity in
the frequency band, and it accounted for ~29% of the annual solar power generation time. Therefore, it
was clear that approximately 29% of the annual solar power generation time requires a power generation

prediction interval as fast as the floating speed of cloud shadows.
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(a) Output power waveform of photovoltaic generation
MEN>TNDHU0 KBFETIE, KB REOTKES
TIDELIHI DO B AR LTV 2 REDY, KL E 160
DI R LTV BRI ﬁL,E®%E®%é%£®5 o0
DnZF, BUEOE IS L0 W E I
KI5 56 T 0 T O B DU Tl ﬂﬂi
FT, KGR EOLAE S OEEZ, FIEBMITE
ERWTEITL, ERICERT S EE 200 28R
Oé?ﬁfﬁmﬁ%ﬁwﬁl%%Tﬁ%ﬁziﬁ%%%ﬁ L7z, i
ZDER tl?‘éﬁﬁ*ﬁ@fﬁ%%‘fﬂ/ﬁﬁtWOﬁR 40
AU IR IR 2 A R B ip i & LTl L7z, 2 ootk, A 20
WIZEBIIREIC AT L, KBRS B OHA D B OA N
ETORBLTOBHEMEADREHME L, AH%E 0 005 01 0ig 02 028 03 035 04 045 03
RF 63 2 B AR S R O EI & A SR d 7=, Z ORI
DEBRFREIEIE, KEBEHEEOHNENNEZIZL -
THEWVKEHANTES L TWHEIEE2ERTD, oG
M5 FE TR ) ) 0 B T 0 b B 2 B LT

120

100

80

Magnitude (dB)

60

(b) Discrete Fourier transform
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Fig.1 Photovoltaic output power waveform and its

frequency analyses.
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Fig.2 Fluctuation components of each frequency band
obtained by inverse wavelet transform from Fig. 1(d).
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Fig.3 Analysis of output -power waveform on a clear day
using continuous wavelet transform.
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