Wind GREDP Example
How does ERCOT deal with WGR resource GREDP scoring during 5 minute intervals when the SCED run that denotes a curtailment does not occur precisely at the 5 minute mark, or during 5 minute intervals when there are multiple SCED runs and the curtailment flag changes several times.  According to the language, GREDP is scored on a 5 minute interval based on average base point and average generation over that 5 minute interval.  Also, according to the language, a WGR is required to follow any dispatch instruction following a SCED run in which the updated base point is more than 2 MW less than the previously telemetered HSL.  Taking an average base point and generation over a 5 minute period that could include multiple SCED runs and multiple different curtailment flag values seems problematic.  Consider the example below where SCED run posts 3 minutes into a 5 minute interval.

T = 0 – 3 minutes

HSL = 50MW

Base Point = 50MW

Generation = 75MW

Curtailment Flag = Off

T = 4-5 minutes

HSL = 75MW

Base Point = 0MW

Generation = 0MW

Curtailment Flag = On

5 Minute Interval Averages

Base Point = ((50*3)+(0*2))/5 = 30MW

Generation = ((75*3)+(0*2))/5 = 45MW

GREDP = 15MW

Even though this generator responded properly to the updated Base Point after SCED had run, the 5 minute interval is scored as a failure.  This problem is compounded further when multiple SCED runs are performed within a single 5 minute clock interval.

Supporting Protocol Language

6.5.5.2          Operational Data Requirements

(3)  For each Wind-powered Generation Resource (WGR), the QSE shall set the HSL equal to the current net output capability of the facility within one SCADA cycle after receiving the last SCED Base Point Dispatch Instruction from ERCOT.  The HSL telemetered to ERCOT for the WGR shall not be changed until the receipt of the next Base Point.  If the Base Point received from ERCOT is less than the telemetered HSL minus two MW, then the WGR shall respond to the Base Point Dispatch Instruction and shall be considered curtailed.  During any curtailed SCED intervals, the WGR HSL shall be updated within one SCADA cycle after the receipt of a subsequent SCED Base Point with a value which represents the WGR’s estimated, non-curtailed output potential.  This estimated, non-curtailed output potential shall be based upon turbine availability, wind speed at the WGR and application of the appropriate wind/power curves.  During SCED intervals when the telemetered Base Point of the WGR exceeds the last HSL telemetered to ERCOT minus two MW, the WGR shall be considered as not curtailed.  HSLs telemetered to ERCOT for WGRs that are not curtailed shall be based on the WGRs’ actual net output as stated above in this Section 6.5.5.2.

6.5.7.9          Compliance with Dispatch Instructions

(7)        An Intermittent Renewable Resource (IRR) must comply with Dispatch Instructions requiring it to reduce output two MW or more below the Resource’s latest HSL.
8.1.1.4.1            Regulation Service and Generation Resource/Controllable Load Resource Energy Deployment Performance

(2)        For those Resources that do not have a Resource Status of ONDSR or ONDSRREG, ERCOT shall compute the GREDP for each Generation Resource that is On-Line and released to Security-Constrained Economic Dispatch (SCED) Base Point Dispatch Instructions.  The GREDP is calculated for each five-minute clock interval as a percentage and in MWs for those Resources with a Resource Status that is not ONDSR or ONDSRREG as follows:

GREDP (%) = ABS[((ATG – AEPFR)/(ABP + ARI)) – 1.0]*100

GREDP(MW) = ABS(ATG – AEPFR – ABP - ARI)

Where:

ATG = Average Telemetered Generation = the average telemetered generation of the Generation Resource for the five-minute clock interval

ARI = Average Regulation Instruction  = the amount of regulation that the Generation Resource should have produced based on the LFC deployment signals, calculated by LFC, during each five-minute clock interval

EPFR = Estimated Primary Frequency Response = if (│∆frequency│≥ frequency deviation dead band, (frequency bias * ∆frequency)*10,0)

AEPFR = Average Estimated Primary Frequency Response = an Estimated Primary Frequency Response will be calculated every four seconds using a Resource specific frequency bias (MW/0.1 Hz) and Governor Dead-Band (Hz), both provided by the Resource Entity, and the frequency deviation (Hz) and averaged for the five-minute clock interval

ABP = Average Base Point = the time-weighted average of a linearly ramped Base Point for the five-minute clock interval.  The linearly ramped Base Point is calculated every four seconds such that it ramps from its initial value to the SCED Base Point over a five-minute period.  The initial value of the linearly ramped Base Point will be the four second value of the previous linearly ramped Base Point at the time the new SCED Base Point is received into the ERCOT Energy Management System (EMS).  In the event that the SCED Base Point is received after the five minute ramp period, the linearly ramped Base Point will continue at a constant value equal to the ending four second value of the five-minute ramp.

(8)        All IRRs shall meet the following GREDP criteria for each month.  ERCOT will report non-compliance of the following performance criteria to the reliability monitor:

An IRR must have a GREDP less than Z% or the ATG must be less than the expected MW output for 95% of the five-minute clock intervals in the month when the Resource received a Base Point Dispatch Instruction in which the Base Point was two MW or more below the IRR’s HSL used by SCED.  The expected MW output includes the Resource’s Base Point, Regulation Service instructions, and any expected Primary Frequency Response.

Additionally, all IRRs will also be measured for performance specifically during intervals in which ERCOT has declared EEA Level 1 or greater.  These Resources must meet the following GREDP criteria for the time window that includes all five-minute clock intervals during which EEA was declared.  ERCOT will report non-compliance of the following Performance criteria to the reliability monitor:

An IRR must have a GREDP less than Z% or the ATG must be less than the expected MW output.  An IRR cannot fail this criteria more than three five-minute clock intervals during which EEA was declared and the Resource received a Base Point Dispatch Instruction in which the Base Point was two MW or more below the IRR’s HSL used by SCED.  The performance will be measured separately for each instance in which ERCOT has declared EEA.

