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“This article investigates the value of solar power forecasting improvements, both in 
terms of variable electricity generation costs and its impact on bulk power system 
operations. The study is performed by simulating the operation of the ISO-NE power 
system under a range of scenarios with varying solar power penetrations and solar 
power forecasting improvements.”
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DA Solar Power Forecasts derived from a state-of-
the-art numerical weather prediction model, the 
Weather Research and Forecasting (WRF) Model 
developed by NCAR.

Uniform Forecasting Improvements:
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Ramping

Start & Shutdown Costs

Solar Power Curtailment
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Over Forecasting
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Under Forecasting
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Cost Savings
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• Electricity generation from the fast reacting and lower efficiency 
power plants, such as gas and oil GT and IC, was reduced when solar 
power forecasts were improved.

• Ramping of all generators, start and shutdown costs, and solar power 
curtailment also decreased with solar power forecasting improvements.

• All these impacts led to a reduction in overall operational electricity 
generation costs in the system that translates into an annual economic 
value of improving solar power forecasting.

• The marginal value of solar power forecasting improvement increased 
with solar power penetration, while it decreased with additional 
improvement levels.

Conclusions
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40% Improv.

100% Improv.
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Production Cost Savings
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Energy Storage & Forecasting Improvements
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Day-Ahead (DA) vs. 4-Hour-Ahead (4HA)
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• The value of wind power forecasting improvements depends on the 
generation mix, existence of energy storage, and wind penetration.

• Start and shutdown costs of conventional generations, and wind 
power curtailment decrease with wind power forecasting improvements.

• Wind power forecasting improvements have a positive impact on 
power system’s reliability.

• Wind power forecasting improvements at different market operation 
timescales will have different impacts on power system operations.

Conclusions



Thank you very much!

Questions?
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