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BPA DSO 216 and Wind Integration Rate

Background
• Wind and reserve
• Wind in queue/what is real estimate for integration 
• Studies

How the risk can be mitigated
• Hold more reserve
• Use less reserve (improve schedules)
• DSO 216

DSO 216 events
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Background: Wind and reserve

Until a certain penetration level is reached, wind 
does not have much affect on reserve.
Once that level has been reached, it will ratchet 
up quickly, depending on diversity of wind 
resources
BPA reached the level of wind integration where 
the reserve use could be seen in the second half 
of calendar year 2008
By October of 2009, wind reserve needs 
surpassed reserve needs for load in BPA.
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Background/Wind in Queue, Estimate on what will actually be built

Over 20 GW of wind in the queue, maybe 
half will be built
BPA uses all data available to get the best 
estimate on what will be built over the 
years rather than just relying on the queue
Next graph shows the results.
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Background/Wind in Queue, Estimate on what will actually be built
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Background: Studies

Calculated reserve requirements for wind for FY 2009 for 
mini-rate case
Did not include scheduling errors in this case, Generation 
Imbalance was not part of it
Did include schedules in the rate case for FY 2010 and 
2011
The amount of reserve needed increased by 4x the 
amount calculated for FY 2009
Other change, in 2009 the wind was given an incremental 
reserve amount (studied load alone, then studied load net 
wind, wind got the delta) but for 2010-2011 rates, gave 
each different component the amount of reserve required 
based on its volatility rather than an incremental amount.
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Background: Study results
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Total Reserve Needs
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Wind Reserve Needs



10

B     O     N     N     E     V     I     L     L     E         P     O     W     E     R         A     D     M     I     N     I     S     T     R     A     T     I     O     N

Load Reserve Needs
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Background: Study Results and Response

With the amount of wind likely to be integrated 
and the amount of reserve needed, BPA saw that 
it would be unable to provide the balancing 
needs for the wind in the near future
• Halted new integration until solutions could be found
• BPA knew that limiting the output of wind generation 

could be done for overgeneration conditions, 
undergeneration was more of an issue

• BPA decided to curtail tags when undergeneration 
caused the reserve to be over deployed
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Mitigating the Risk

One method for mitigating the risk would be to 
purchase more reserve in order to cover all 
events
The wind owners/operators mitigated some of the 
risk by increasing their scheduling accuracy
BPA decided to insure there were enough in-hour 
balancing reserve by limiting the amount of 
reserve deployed with the measures set out in 
DSO 216
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DSO 216

Dispatcher Standing Order 216 lays out how the wind 
facilities will be limited during overgeneration events and 
how the tags for the wind facilities will be curtailed during 
undergeneration events
• When total reserve deployed reaches 85% of the amount set 

aside, a warning is issued
• When total reserve deployed reaches 90% of the amount set 

aside, the wind output is limited to schedule plus reserve allocation 
or the wind tags are curtailed to actual plus reserve allocation, 
depending on if it is an over-generation or under-generation event 
(Level 1).

• If, in the same hour of a Level 1 event, the reserve deployed 
reaches 100% of the reserve set aside, wind is limited to schedule 
or wind tags are curtailed to actual, depending on if it is an over-
generation or under-generation event (Level 2).
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DSO 216

This has given BPA the certainty that the 
amount of reserve being held is sufficient 
at all times for load-resource balance
This also gives the owners and operators 
of wind facilities the ability to reduce risk by 
increasing the accuracy of their schedules.
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Implementing DSO 216

First needed to calculate the total reserve 
deployed
• All BAs know how much reserve is available
• Few BAs know how much reserve has been deployed 

at any given time
Second, needed a customer interface in order to 
notify when an event is occurring
• SCADA RTUs
• ICCP 
• Web (Generation Advisor)
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Generation Advisor
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Generation Advisor
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Information on BPA Website

BPA has added numerous charts on 
website showing the state of the system
All can be accessed from:

http://www.transmission.bpa.gov/Business/Operations/Wind/default.aspx
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Events
http://www.transmission.bpa.gov/wind/op_controls/default.cfm?page=DSO216
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Total Wind Actual and Schedule
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Total Reserve Deployed
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Wind State
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3/21/2010 limitations

Next slide shows BPA total wind control 
error, total reserve deployed, reserve 
decrement maximum and the wind state
There were two limitation events on this 
day as the wind was quite volatile 
The slide following shows the total wind 
generation and schedule for same time 
period.
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Two limitations on 3/21/2010
Total Reserve
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Total wind output, schedule and error
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Conclusion

DSO 216 has proven to work for BPA, giving us 
the capability to limit the amount of reserve set 
aside for balancing and keeping the deployed 
reserve within the bounds
Continuing to work with other Balancing 
Authorities
The wind providers have increased scheduling 
accuracy a lot from prior to the first reserve study 
presented in August 2008.


