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The SUNY Solar Forecast Model

Optimumf blend: -
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g @ SolarAnywhere

-----------

Satellite-derived cloud motion vector irradiance forecasts
NWP Forecasts
 NOAA High Resolution Rapid Refresh cloud cover forecast
* NCEP GFS irradiance forecasts
* NCEP NDFD cloud cover forecasts
* ECMWEF irradiance forecasts
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Performance Evaluation
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Goodwin Creek: 3 hours ahead
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RMSEModel
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EPRI| forecast trial SINGLE POINT —i.e., one single power plant

4 Locations
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BRGIONPOINT FHEET one single power plant
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Geographic Tuning Specificity
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3 Valuation Methodologies

Methodology Detail

Storage quantity (kWh) and cost (S) required to
Perfect Forecast mitigate forecast errors across different
- timescales both nominal and levelized per kWh
delivered




Can we quantify the value of such improvements?

* The Perfect Forecast methodology
calculates the «io 1/ required to mitigate
overprediction events across a given timescale.
This storage has a cost S which depends on
forecast accuracy.

AS gives relative value allowing us to assess
accuracy improvement in S terms.




How does the Perfect Forecast Work?

Let’s test in one of CA’s 40.05N 124.05W

climatic regions 1000 ;
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W/m? (W/kW)
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Storage Dispatch (W/kW)
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Storage Dispatch (W/kW)
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Storage State-of-Charge (kWh/kW)
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15% increase in

| ' 4 CapEx for PV+storage

________________________

e $100/kWwh X 1.5 kWh/kW

Cost of “perfecting” v4 forecast




What are the costs to “perfect our forecasts” ?

Current Model

Improved versions
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What is the value of improving our forecast?

Value: $15.5/kW $20.8/kW $24.4/kW
I . -
v4 VAX, Vaxg VAX

Tuning to Tighter Geographic Regions
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Tuning to Tighter Geographic Regions



S/KWopy,

How does the forecast error change with geographic extent?
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Tuning to tighter geographic regions




What about with Time Horizon?
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What about with oversizing + curtailment?
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SM for 6.8 GW
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Tuning to Tighter Geographic Regions



Concluding Remarks

Presented an improved site-
independent “out-of-the-box”
forecast model operational
anywhere in North-America.

Presented evidence of substantial
further performance improvement
achievable with localized model
tuning from measured operational
data.

Showed that a sizeable fraction of
this additional site-tuned
performance improvement could be
incorporated in the “out-of-the-
box” model by mining historical
SolarAnywhere irradiances.

Showed three examples of
improved site tuning using more
or less aggregated data

Demonstrated the novel “Perfect
Forecast” valuation

methodology

Applied this valuation
methodology to each of the new
forecasts investigated.

Showed how value changes
based on forecast horizon and
with the use of oversizing +
curtailment.
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