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Wind generators need to assist in frequency control for ERCOT.  One of the problems that has occurred has been a rapid increase in system frequency as wind generation has increased.  Implementation of the nodal software addresses the main, root cause of this problem.  However, as wind generation becomes a bigger percentage of the on line generation, wind generation will have to contribute to automatic frequency control.  Wind generator control systems can provide an automatic response to frequency that is similar to governor response on steam turbine generators.  The following draft protocol/operating guide concept is proposed for all new wind generators:
All WGRs with signed interconnect agreements dated after March 1, 2009 shall have an automatic response to frequency deviations.  
(1) The WGR’s real power output shall begin to be reduced proportional to frequency error when frequency is 0.036 Hz (High Frequency Dead Band) above the scheduled frequency whenever the wind generator is operating at real power outputs greater than its current operating LSL.  
(2) The WGR’s real power output shall begin to be increased proportional to frequency error when frequency is 0.036 Hz (Low Frequency Dead Band) below the scheduled frequency whenever the wind generator is operating at real power outputs less than its current operating HSL.  
(3) ERCOT shall provide at least 15 minutes notice before changing the scheduled frequency and 72 hours notice before requiring a change in either the High Frequency Dead Band or the Low Frequency Dead Band.  
(4) There shall be no intentional delay in the response to frequencies outside of the dead band; in particular, there shall be no ramp rate limit.  
(5) The response to system frequencies outside of the dead band shall result in a change in real power output of two percent of rated real power output for each 0.06 Hz that system frequency is above or below the respective dead band tolerance up to a maximum of 1.2 Hz deviation outside of the dead band.  For deviations of more than 1.2 Hz outside of the dead band the WGR shall change real power output at least 40% and shall use reasonable efforts to continue to change real power output two percent per 0.06 Hz deviation in frequency that are more than 1.2 Hz outside of the deadband.
(6) The WGR’s QSE shall provide a real time status signal to ERCOT indicating that the automatic response to frequency deviations is either functional or disabled.
(7) ERCOT shall evaluate the response of WGRs whenever frequency deviations at the WGR point of interconnection have exceeded 0.1 Hz above or below the dead band.  
a. The initial change in real power output due to a step change in frequency shall be deemed acceptable if the required change in real power output is achieved in less than 10 seconds per 0.1 Hz frequency deviation outside of the dead band.
b. The initial change in real power output must be within 20% of the response specified in item (5) above within the time limit specified in (7) a. above.
(8) WGRs shall test their automatic response to frequency every two years; notifying ERCOT when the test is complete and providing documentation of the test procedures and results within 30 days of a request from ERCOT.
Issues to be considered before preparing the needed PRRs and OGRRs:

1. Should these requirements apply to all new generation resources?

2. Should the requirements apply to existing generators currently required to provide governor response?

3. Should these requirements apply to solar generators, batteries when sending power to the grid, batteries when taking power from the grid, and dispatchable loads?
4. Is a separate testing process needed for wind generators?

5. What are the operating restrictions associated with wind generators that would make complying with the above requirements impossible or costly (other than lost production)?
a. Is there any limitation related to wind speed (all the variable pitch capability “being used up”)?
b. What if any control problems are associated with the above requirements?
6. Is there any reason why the dead band needs to be 0.036 Hz for wind generation, especially if wind generators are required to respond quicker or on a faster ramp than conventional generators?

7. Can the droop for wind generators be different than the droop for other generators?

8. What is the response time that is needed?

9. Is a response of up to 40% of rated output needed? Is it achievable?
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