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Motivation

* Why we need forecast?
* Electricity generated from solar energy is related with weather conditions (variability)
* Higher levels of solar power on the electric grid can be problematic (curtailment)
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Samples of sky images

TSI USlI

4[KIeissI, 2013]



Sky cameras available

Commercially

Developer Image format .

available
TSI-800 YES JPG 2?7

SW-02 All sky imager Steady-Sun JPG Yes
AU BB AT ERGI A Eko Instruments HDR JPG Yes

[Chow et al., 2011] [steadysun] [Chow et al., 2015]

UCSD SRAF



UCSD SRAF

UCSD Sky Imager (USI)

Harddrive Mount
Forremovable hard drive =

* Developed specifically for solar forecasting Fisheye Lens | | J

Sigma 4.5mm I '

Microprocessor
Arduino MEGA 2560

with data acquisition
breakoutboard

* High Dynamic Range images

* Shadowband is not necessary

Computer
Dual core 1.8 Ghz Intel
Atom, 4GB RAM

Camera
Allied Vision GE 2040C

Power Distribution Board
24,12, &5 VDC

Power Supply High Current MOSFETSs
120 VAC in, 24VDC out for duty cycling coolers/heaters

[Chow et al., 2815]
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Data processing




Red Channel

Red - Blue ratio

Clear Sky Library

0: clear sky
1: thin cloud
2: thick cloud

Clear sky images for a whole
day were processed

A Clear Sky Library is built

2017-12-2217:01:30 UTC




Preliminary Results

Raw Image

Red-Blue-Ratio

Cloud Decision
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Cloud Decision

Deployment

ray tracing of
direct solar beam

cloudmap legend
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[Chow et al., 2015]




Estimating Cloud Base Height (CBH

[Nguyen and Kleissl, 2014]
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Final Results

Average GHI (W/m 2)
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Limitations

* Solar region issues
* Estimating cloud base height is not easy

* Clouds behavior
e Shape is not constant
* More than one layer of clouds
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