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Technical challenges for RAPS systems

Å Integration of renewable generation and energy storage ς
varying costs, technology options

Å Balancing demand and generation for maintaining constant 
voltage and frequency 

Å Backup mechanisms ςfor scenarios such as extreme weather 
conditions or unexpected demand

Å Maintenance of renewable power systems 

Å Scaling up of existing renewable systems ςadding new 
generation or energy management system for example

Å Curtailment of renewable generation



What?
Å (Very) short-term ground-based solar forecasting for cost-

effective integration of higher penetration solar power

Å Novel machine vision and machine learning algorithms for 
image processing and irradiance/power forecasts

Å Identifies and predicts local cloud movement and irradiance of 
1 ς30 mins ahead, 10s resolution & update



Why? Solar Forecasting Timeframes & Applications
Ground-based imagery (skycam) forecasting is useful for a range of applications

Fast update rate and high spatial resolution

Can forecast cloud movement accurately 1-30 min ahead
Short-term forecasting is 

suitable for many applications



Cloud Classification ςUnprocessed Image



Red-Blue Ratio (RBR) Classifier

- Misclassifies near sun
- Misses thin and near-horizon 

clouds

+ Good performance for overcast & dark clouds



Random Forest Classifier

Misses dark & non-textured cloud areas

+ Sensitive to cloud edges, thin & distant clouds 

+ Good near-sun performance



Combined RBR + Random Forest Classifiers
Å Bright red = models agree

Å Darker red = only one model detects 

cloud

+ The two models are complementary



New Model: Final Combined Result



Cloud Presence Detection Demo

ÅLeft chart: measured DNI, GHI, PV Power

ÅRed histogram bars show cloud % in concentric rings around sun

ÅSharp increase, ~7 min before gives ample warning of shading event


