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1 - Problem Statement

Identify and describe the changes required to the ERCOT systems and the changes required from Market Participants in order to implement NPRR 269 (Synchronization of PRR 830, Reactive Power Capability Requirement) and NPRRxxx (Creation of a Wind-powered Generation Resource (WGR) Group for GREDP and Base Point Deviation Evaluation).
Background:

PRR 830 (Reactive Power Capability Requirement) was approved by the ERCOT Board of Directors November 17, 2009.  The PRR clarified the Reactive Power capability requirement for all Generation Resources, including existing Wind-powered Generation Resources (WGRs) that are not able to meet the 0.95 lead/lag requirement at the Point of Interconnection (POI) with the Generation Resource’s voltage support capability.
NPRR 269 (Synchronization of PRR 830, Reactive Power Capability Requirement) was approved by the ERCOT Board of Directors about a year later on November 16, 2010.
Both PRR 830 and NPRR 269 provide the following definitions:

Point of Interconnection (POI)

The location(s) where a Generation Entity’s interconnection Facilities connects to the Transmission Facilities as reflected in the Standard Generation Interconnection Agreement (SGIA) between a Generation Entity and a Transmission and/or Distribution Service Provider (TDSP).

Wind-powered Generation Resource (WGR)

A Generation Resource that is powered by wind.  Wind turbines may be aggregated together to form a WGR if each turbine is the same model and size and located behind the same Generation Step Up Transformer (GSU).

Associated with these two revision requests is the concept that in order to provide ERCOT with accurate Reactive Capability Curves, the individual wind turbines that make up a WGR shall be limited to those that have the same Reactive Capability Curves.

2 - Solution Design

Upon completion of the implementation:

Resource Entities will have the choice and ability to provide to ERCOT through a registration process a mapping of separate WGRs to a WGR Group.  These WGR Groups shall only be used if there are several WGRs behind an POI and the Resource Entity wants the WGRs aggregated for purposes of Base Point Deviation and GREDP.  These WGR Groups should only be used if the individual WGRs are not able to follow individual Base Points.  A WGR Group cannot contain any WGRs that are Split Generation Resources (SGRs).  Additionally, only WGRs that have the same Resource Node can be mapped to a WGR Group.  The diagram below shows the mapping expected for “WGR Group A” that is comprised of four WGRs.  
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Figure 1:  Example of Four WGRs that make up ”WGR Group A”
With the registration approach (described above) ERCOT should have the ability to evaluate the Reactive Capability remaining at each generation site for Real-Time and for Planning studies.  The WGRs that are registered should be of the same model and size (and the same Reactive Capability Curves).  The mapping of WGRs to WGR Groups shall be in the Network Model.
The model will be consumed by the Energy Management System (EMS), Settlements and Billing (S&B) and Enterprise Data Warehouse (EDW).  The model will not be consumed by MMS, so SCED shall continue to issue the Base Points to the individual WGRs.

EMS shall aggregate the Base Points up to the WGR Group level and the QSEs shall respond to this aggregated Base Point.  (In the example above, Base Points will be provided for each of the WGRs and an aggregated Base Point will be provided for WGR Group A.)
Base Point Deviation charges shall be applied to a group of WGRs that have registered together in a WGR Group.
GREDP reports shall be also provided at the WGR Group level.
The EDW system shall provide the GREDP reports at the WGR Group level.
Below is more specific information for each sub system and area.
	Function Name
	Design Decisions

	Registration
	a) Only wind turbines that are the same model and size and located behind the same Generation Step Up Transformer (GSU) may be aggregated together to form a WGR.  (At ERCOT’s sole discretion, a small percentage of different models and sizes may be allowed to be mixed within one WGR.)  Reactive Capability Curves shall be submitted for each WGR.
b) Resource Entities will have the choice and ability to provide to ERCOT through a registration process a mapping of separate WGRs to a WGR Group.  Initially, the registration process may be a RARF addendum.  Other Generation Resources types (such as solar photovoltaic and battery systems) are not acceptable to mix with WGRs as components of a WGR Group.  (Other Generation Resource types such as solar PV and batteries could possibly be accommodated with an additional NMMS change which is out of scope for this project.) 
c) These WGR Groups should only be used if there are several WGRs behind an POI and the Resource Entity wants the WGRs aggregated for purposes of Base Point Deviation and GREDP.
d) These WGR Groups should only be used if the individual WGRs are not able to follow individual Base Points.
e) A WGR Group cannot contain any WGRs that are Split Generation Resources (SGRs).  Additionally, only WGRs that have the same Resource Node can be mapped to a WGR Group.

f) Initiation and changes to WGR to WGR Group relationships need to be submitted by the Resource Entity 90 days before the scheduled Database load.
g) The mapping of WGRs to WGR Groups shall be passed to the NMMS.
h) The mapping of Resources to WGR Groups shall NOT be entered into Siebel.

i) Interconnection and registration of future Resources shall follow the approach that only generating units of the same model, size and type can be interconnected and registered as one Resource.  For example, a solar photovoltaic system and several wind generators should not be allowed to be registered as one Resource behind a POI.  The solar photovoltaic system should be registered separately from the wind generators and at this time would NOT be allowed to be a component of a WGR Group.

	NMMS
	a) A NMMS schema addition shall be made in order for NMMS to maintain the WGR to WGR Group relationships.

b) Changes to these relationships shall be made available to the downstream systems upon each data base load.
c) Appropriate changes to the EMS and S&B profiles shall be made to include the WGR to WGR Group mapping. 

	MMS
	a) MMS will continue to get Resource information for each Resource and does not need to take into consideration the WGR Groups.  All output from MMS remains at the Resource level.  SCED Base Points will be calculated for each Resource.

b) New tables are planned to be added to MMS only to provide information to Enterprise Information Services (EIS).  MMS shall retrieve the structure/mapping information from EMS and therefore no change to the MMS CIM importer is required. 

	EMS
	a) EMS CIM importer shall be modified to consume the Resource to WGR Group mapping.

b) EMS shall be modified to automate SCADA calculation (aggregation of Resource Base Points) for the WGR Group Base Point.

c) EMS shall implement monitoring alarm and alerts at the WGR Group level.

d) Appropriate display changes shall be made to display Base Point Deviation at the WGR Group level.

e) EMS shall provide Resource SCED Base Points and also calculate and provide WGR Group SCED Base Points to S&B.

f) In the event of a SCED failure, EMS shall provide Resource Base Points and WGR Group Base Points.
g) EMS shall be modified to incorporate the reactive capability curve adjustment based on the telemetered turbine availability.

	COPS
	a) COPS shall be submitted by the Market Participants for each Resource.  For example, if there are four WGRs within a WGR Group, the expectation is that a COP for each WGR is submitted.  There is no need for a COP at the WGR Group level.

	Offers 
	a) Any Three Part Offers submitted shall be at the Resource level.  For example, if there are four WGRs within a WGR Group (and the QSE wants to submit Three Part Offers, the expectation is that a Three Part Offer would be for each of the 4 WGRs.  The QSE could also choose to only submit Three Part Offers for a subset of the WGRs within a WGR Group.

	Telemetry
	a) WGRs must provide a Real Time SCADA point that communicates to ERCOT the number of wind turbines that are available for real power and/or Reactive Power injection into the ERCOT Transmission Grid.  WGRs must also provide two other Real Time SCADA points that communicate to ERCOT the number of wind turbines that are not able to communicate and whose status is unknown; and the number of wind turbines out of service and not available for operation.
b) WGRs shall provide Real Time output at the Resource and WGR Group level.
c) WGRs are NOT required to provide an aggregated telemetered HSL or LSL for the WGR Group.

	CSI
	a)  Commercial System Integrator (CSI) shall create a WGR Group Adjusted Aggregated Base Point (AABP).

b) CSI shall pass to S&B the Resource Time Weighted Telemetered Generation (TWTG).  (S&B system will calculate the TWTG for the WGR Group.

	Settlement
	a) No change to Real-time Energy Imbalance Settlement at the Resource Node.

b) Base Point Deviation charges shall be calculated at the WGR Group Level.
c) Payment for Emergency Power Increase shall be at the Resource level.
d) Voltage Support Service is disaggregated by ERCOT Operations to the Resource level and payments are calculated at the Resource level.

	EDW
	a) EDW system shall implement GREDP scoring logic at the WGR Group level and waive the GREDP scoring for individual Resources.

	ERCOT Operations
	a) Manual HDLs and LDLs should be used only if necessary and shall be provided at the Resource level.

	CMM
	a) No changes required

	CRR
	a) No changes required  

	OTS
	a) No changes required
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