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Analysis

Negative SCE 
(Need DEC reserves) Positive SCE 

(Need INC reserves)

• Station Control Error (SCE): A measure of 
reserve need, equal to the sum of 
generation schedules minus the sum of 
generation actuals on a minute-by-
minute basis.
• For our analysis, we have used a “30/60 

Persistence” schedule 
• The higher the station control error, the 

more reserves are needed
• We present station control error measures 

as a percent of wind nameplate capacity in 
order to normalize measurements for 
comparison
• In particular, this helps us observe the 

diversity benefit as wind capacity levels rise
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Analysis
• We used all combinations of Montana wind plants for which we had generation data (ranging 

from ~50MW to 574MW). For each combination, we created a 30/60 Persistence schedule, 
and measured the station control error for each minute of the data set. We then plotted the 
distribution of the station control error measurements.

• We performed a similar analysis using wind plants in the BPA BA of similar nameplate 
capacity to each of the Montana plants, such that we can compare the reserve need of 
similar magnitudes of wind penetration.

• We further analyzed a larger set of BPA wind data (up to 1370MW), such that we can see the 
continued trend of reserve need as wind penetration continues to grow.

• We applied the trend to the smaller set of Montana data to indicate where their trend may 
continue.

• We lastly analyzed the combination of the full BPA BA wind fleet with the 574MW of 
Montana wind in order to see the comparative diversity.
• Note: This analysis is for comparison purposes only. This is not an indication that BPA and Montana 

wind fleets could be treated as a combined set for reserve purposes.



To
ta

l W
in

d 
Ge

ne
ra

tio
n 

(M
W

)



To
ta

l W
in

d 
Ge

ne
ra

tio
n 

(M
W

)

Zoom in!
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Zoom in!

Presenter
Presentation Notes
This is the same analysis using the available Montana Wind data. On the low end of total generation, there seems to be more penalty for lack of diversity, the wind output varies more often. However, that variability seems be turned into a benefit as diversity increases so that at the high end, there is more benefit for Montana Wind (32% of NP) than we see in Bonneville’s Wind (34% of NP)
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Low wind penetration, 
high reserve need 

(as % of nameplate)

Presenter
Presentation Notes
This is the same analysis using the available Montana Wind data. On the low end of total generation, there seems to be more penalty for lack of diversity, the wind output varies more often. However, that variability seems be turned into a benefit as diversity increases so that at the high end, there is more benefit for Montana Wind (32% of NP) than we see in Bonneville’s Wind (34% of NP)
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As wind penetration 
increases, reserve need is 

reduced (as % of nameplate)

Low wind penetration, 
high reserve need 

(as % of nameplate)

Presenter
Presentation Notes
This is the same analysis using the available Montana Wind data. On the low end of total generation, there seems to be more penalty for lack of diversity, the wind output varies more often. However, that variability seems be turned into a benefit as diversity increases so that at the high end, there is more benefit for Montana Wind (32% of NP) than we see in Bonneville’s Wind (34% of NP)
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Presenter
Presentation Notes
To give some baseline for comparison, plants were selected from the wind generation in Bonneville’s BA based on the size of plants in the available data for wind generation in Montana.
This is the probability distribution of total station control error compared to changes in the diversity of generation for different combinations of the selected plants.
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Montana wind minimum

Montana wind maximum

Presenter
Presentation Notes
To give some baseline for comparison, plants were selected from the wind generation in Bonneville’s BA based on the size of plants in the available data for wind generation in Montana.
This is the probability distribution of total station control error compared to changes in the diversity of generation for different combinations of the selected plants.
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Adding more wind 
to the analysis

Presenter
Presentation Notes
So a good comparison is to see how the diversity benefit increases as we increase generation, using more plants in Bonneville’s BA we doubled the total generation which decreased the .9985 SCE to 28% of NP
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As wind penetration continues to 
increase, reserve need is reduced (as 
% of nameplate) but at a slower rate

Presenter
Presentation Notes
So a good comparison is to see how the diversity benefit increases as we increase generation, using more plants in Bonneville’s BA we doubled the total generation which decreased the .9985 SCE to 28% of NP
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As wind penetration continues to 
increase, reserve need is reduced (as 
% of nameplate) but at a slower rate

~50MW to ~600MW~600MW to ~1300MW

Presenter
Presentation Notes
So a good comparison is to see how the diversity benefit increases as we increase generation, using more plants in Bonneville’s BA we doubled the total generation which decreased the .9985 SCE to 28% of NP
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Presenter
Presentation Notes
So the combined error of the Montana plants was about 32% of nameplate
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BPA SCE trend from ~600MW to 
~1300 MW, applied to MT wind set

Presenter
Presentation Notes
The simulated improvement of error for doubling the amount of wind generation was a reduction to 28% of Nameplate
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)SCE distribution of full BPA wind fleet 
(~2700MW) combined with MT wind 

data set (~600MW)

Presenter
Presentation Notes
Further analysis showed that by integrating the error of wind in Montana with the error of wind in BPA, the total error is reduced by another 4% of Nameplate
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Conclusions
• The trend of diversity benefits for grouped wind power in Montana 

suggests similar or better diversity compared with benefits seen by wind in 
the Columbia River Basin.

• With respect to the reserve capacity held for wind in Bonneville’s BA, the 
diversity in wind variability would require a smaller increase to 
accommodate a plant in Montana than would likely be required for adding 
an equally sized plant in the Columbia River Basin.

*Analysis used smaller time range than normal study range
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