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Introduction to CSIRO

A CommonwealthScientific & IndustrialResearchOrganisation
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AEstablished in 1926

AOver 5000 staff

A Annual budget ~A$1.2B

A 184 companies based on CSIRO IP

A 3500 patents granted or pending

A Currently working on projects in 68 countries
AOur Mission:

A We deliver great science and innovative solutions
for industry, society and the environment




Technical challenges for RAPS systems

Integration of renewable generation and energy storgge
varying costs, technology options

Balancing demand and generation for maintaining constant
voltage and frequency

Backup mechanisntsfor scenarios such as extreme weather
conditions or unexpected demand

Maintenance of renewable power systems

Scaling up of existing renewable systenaiding new
generation or energy management system for example
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Curtailment of renewable generation
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What?

A (Very) shortterm groundbased solar forecasting for cest
effective integration of higher penetration solar power

A Novelmachine vision and machine learning algorithms for
Image processing and irradiance/power forecasts

A Identifies and predicts local cloud movement and irradiance of
1 ¢ 30 mins ahead, 10s resolution & update




Why? Solar Forecasting Timeframes & Application

Groundbased imagery (skycam) forecasting is useful for a range of application
Fast update rate and high spatial resolution

Canforecast cloud movement accurately30minahead o, ... . . gis
suitable for many applications

Forecast Horizon of Various Solar Forecastingf echniques and Applications

Large Concentrating Solar-Thermal -
PV with Fossil Fuel Backup —
Distributed PV —

Large Grid-Connected PV —

Energy Markets —
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Small Non-Concentrating Solar-Thermal —

[ Ground-Based Sky Imagery -

Statistical/Data-Driven —
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Numerical Weather Prediction — |
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Cloud Presence Detection bemo

A Left chart: measured DNI, GHI, P\ Power
A Red histogram bars show cloud % in concentric rings around sun
A Sharp increase, ~7 min before gives ample warning of shading event




