Cloud Advection and Spatial Variability of Solar Irradiance
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Distributed plants smooth out an irradiance time series Changing the plant shape changes the dynamics significantly
Grid operators need to anticipate variability in PV generation. Spatially distributed We compared different plants and different cloud speeds. The distribution changes
generation smooths a single-point’s irradiance time series, reducing variability. the character of the transfer function for different plant layouts. The CAM tracks the
Previous studies have modeled spatial aggregation effects due to cloud advection [1] major features in the transfer function, including changes to the cutoff frequency. In
and have used the frequency domain [2,3], but none have combined the two. all cases, accuracy is better at low frequencies than high frequencies.
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The plant transfer function represents variability reduction S
With cloud advection, a 1-D plant’s output is the convolution of a single reference
point’s irradiance time series with the plant’s spatial distribution. This means that the Higher wind speed _ _
actual transfer function is equal to the Fourier Transform of the plant’s distribution. makes the plant T Zg Zg
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The CAM provides reasonable model for smoothing of the time series, and reduction
P(f) of the variability metric. Under advection-dominated conditions, representing the
TF(f) = Goor (F) = F(d) advection physics with a model of this type is necessary to capture some features of
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the plant output.
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direction, and looked at co-linear sites. N ! ! N sky index for various models sky index ramp rates
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& ° The CAM agreed with the plant transfer function in 1-D and for advection dominated
A . . . . .
= 100~ | cases, supporting the need for this physical approach. The model sees dynamics in
T T the real transfer function that other models don’t. We need to study ways to adapt
this approach to deal with 2-D sites and for a broad range of cloud conditions.
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