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1. Introduction
ERCOT Protocol Section 6.5.5.2 (3) states the following:
(3) For each Wind-powered Generation Resource (WGR), the QSE shall set the HSL equal to the current net output capability of the facility. The net output capability should consider the net real power of the WGR, turbine availability, weather conditions, and whether the WGR net output is being affected by compliance with a SCED Dispatch Instruction.
The purpose of this document is to provide examples of WGR telemetered HSLs for the following three possible scenarios: 
· The WGR has not been curtailed by SCED and it was not just released from a recent curtailment 
· The WGR is curtailed by SCED 
· The WGR was released from a curtailment and the WGR operator is actively controlling the Resource ( i.e. the WGR is ramping back up but has not yet reached its net output capability ) 
Examples of problematic HSLs will also be presented. 
2. WGR Telemetered HSL Expectations and Examples
2.1. When the WGR is currently not being curtailed by SCED and it has not just been released from a curtailment 
The telemetered HSL shall be equal to the telemetered net power output.
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2.2. When a WGR is being curtailed by SCED
The telemetered HSL remains equal to the current net output capability of the facility as defined in the protocol.  The current net output capability should correlate to the telemetered wind speed.  When the WGR is curtailed, since the HSL represents the current net output capability it will no longer be equal to the telemetered net power output; this transition should occur smoothly with no abrupt changes. 

[image: image4]
[image: image5.png]n_MLru—u—ﬂ_an_LMLH _L,_‘[I_I_U_U__U_\_ILI'LIJ_ Ty Mmr

:ﬂmmﬁm N WW” -

0 L
I

[
B/28/2011 11:30:00 PM 20 00 minutes B/29/2011 12-:00:00 AM





2.3. When a WGR is being released from curtailment and is still being actively controlled by its operator. 

During the intervals following a release from curtailment and the WGR is ramping back up, the telemetered HSL should remain equal to the current net output capability.  Once the WGR operator is no longer actively controlling the unit by limiting the WGR’s ramp rate, the telemetered HSL and the net power output should become equal.  This transition should occur smoothly and if the WGR capability is accurate there should not be any abrupt changes in the telemetered HSL. 
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3. Examples of unacceptable Telemetered HSL
3.1. Telemetered HSL is not equal to Net Power Output when not curtailed
The telemetered HSL displayed below is unacceptable because it is not equal to the telemetered net power output when the WGR is not being curtailed or has been released from a curtailment. This is problematic because SCED uses the telemetered HSL to set the WGR’s base point and assumes that more MWs are available when in fact they may not be.  This leads to an unnecessary use of regulation up service to make up the difference.
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The figure below displays another situation where the telemetered HSL is not equal to the net power output and regulation up service must unnecessarily be used.  In this example the wind dies down and the net power output of the WGR becomes zero, the telemetered HSL should also be set equal to zero and not a non-zero value.
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Below is another example of an unacceptable telemetered HSL that will result in unnecessarily using regulation up service. Notice the significant jumps in values (10-50MW).
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3.2. Examples of Telemetered HSL Issues when being released from curtailment
The issue in the example below is that as soon as the curtailment is released, the telemetered HSL is set equal to the net power output even though the WGR is ramping up while being controlled by its operator. This type of issue has been contributing to difficulties experienced by our Operators in maintaining the West-to-North stability limit. 
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In a similar case below, even though a delay was implemented in making the transition, the WGR was still actively being controlled by its operator and the telemetered HSL no longer represents the output capability. 
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3.3. Example of an issue of Telemetered HSL that does not correlate with wind speed 

The example below shows an unacceptable telemetered HSL because it does not correlate with the wind speed. 
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Please contact Claudine D’Annunzio at cdannunzio@ercot.com if you have any questions[image: image20.emf] 
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Base Point [MW]       Telemetered Net Power Output [MW]       Telemetered HSL [MW]       Curtailment Flag [ON=1, OFF = 0]





Base Point [MW]   Telemetered Net Power Output [MW]   Telemetered HSL [MW]   Curtailment Flag [ON=1, OFF = 0]   Wind Speed [mph]





Curtailment Occurred





Smooth transition when Telemetered HSL and the net power output separate


Telemetered HSL correlates well with the telemetered wind speed





Base Point [MW]   Telemetered Net Power Output [MW]   Telemetered HSL [MW]   Curtailment Flag [ON=1, OFF = 0]   Wind Speed [mph]





WGR operator is actively controlling the unit in order not to exceed the ramp rate limitation. 





Smooth transition 





Curtailment Released 





Once curtailment is released, there is a smooth transition 


Telemetered HSL correlates well with the telemetered wind speed





Base Point [MW]       Telemetered Net Power Output [MW]       Telemetered HSL [MW]       Curtailment Flag [ON=1, OFF = 0]





Unacceptable Telemetered HSL


Regulation Up Service must make up the difference





Base Point [MW]       Telemetered Net Power Output [MW]       Telemetered HSL [MW]       Curtailment Flag [ON=1, OFF = 0]





Unacceptable Telemetered HSL


Non-Zero Lower limit





Base Point [MW]       Telemetered Net Power Output [MW]       Telemetered HSL [MW]       Curtailment Flag [ON=1, OFF = 0]





Unacceptable Telemetered HSL


Regulation Up Service must make up the difference





Base Point [MW]   Telemetered Net Power Output [MW]   Telemetered HSL [MW]  Curtailment Flag [ON=1, OFF = 0]   Wind Speed [mph]





Curtailment Released 





Curtailment Released 





Unacceptable Telemetered HSL





Curtailment Released 





Transition should have occurred here





Unacceptable Telemetered HSL


Abrupt transition with ~30MW drop





Base Point [MW]   Telemetered Net Power Output [MW]   Telemetered HSL [MW]   Curtailment Flag [ON=1, OFF = 0]   Wind Speed [mph]





Telemetered HSL [MW]    Wind Speed [mph]





Unacceptable Telemetered HSL


Uncorrelated with wind speed





Smooth transition 
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