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	NPRR Number
	
	NPRR Title
	Calculation of Generation to be Dispatched

	Date Posted
	

	
	

	Requested Resolution (Normal or Urgent, and justification for Urgent status)
	Normal

	Nodal Protocol Section(s) Requiring Revision 

(Include Section No. and Title)
	6.5.7.3 (2) Security Constrained Economic Dispatch

	Market Guide Section Requiring Revision 

(If applicable)
	Not applicable

	Revision Description
	This NPRR revises ERCOT Nodal Protocol Section 6.5.7.3(2), Security Constrained Economic Dispatch, to specify the method for calculation of Generation to be Dispatched (GTBD).  The revision specifies that GTBD should be based on the sum of expected Updated Desired Base Points for all Generation Resources plus the amount of Regulation Service deployed at the time of the determination of GTBD for each execution of the Security Constrained Economic Dispatch (SCED).

	Reason for Revision
	As a result of the analysis of actual amounts of Regulation Service deployed on an hourly basis since the Nodal market implementation, it has been noted that the quantities of Regulation Service energy deployed have generally increased over time due to the bias toward URS compared to DRS.  Additionally, there have been many hours where Regulation Service in only one direction, i.e. only Up Regulation Service (URS) or Down Regulation Service (DRS), has been deployed for the entire hour.  ERCOT Nodal Protocol Section 6.5.7.3 (2) specifies: “the SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.”  In addition, ERCOT Nodal Protocol Section 6.5.7.6.2.1(4)(b) requires that “ERCOT shall minimize Reg-Up and Reg-Down energy as much as practicable in each SCED cycle.” Switching the GTBD from the sum of actual generation to the sum of desired generation (i.e., Updated Desired Base Point (UDBP)) plus the amount of Regulation Service will better minimize actual Regulation Service deployed since history indicates there many generating units have small deviations between actual output and desired output, even though those units are not incurring GREDP failures or base point deviation penalties. For example, if 200 Generation Resources are online and deviate from their Base Points by only 1 MW each in the same direction, the amount of Regulation Service deployed is consistently biased to deploy an extra  200 MW.

	Credit Implications 

(Yes or No, and summary of impact)
	None


	Business Case

	Business Case
	1
	Ensure consistency with the existing Protocol requirement of ensuring that Regulation Services deployment is minimized over time.

	
	2
	Minimize Regulation Service deployments so that more energy is appropriately dispatched and priced by SCED using Energy Offer Curves instead of through Regulation Service deployments which do not accurately reflect the value of energy.

	
	3
	Appropriately price energy and decrease the quantities of Regulation Services procured.

	
	4
	   

	
	5
	


	Sponsor

	Name
	

	E-mail Address
	

	Company
	

	Phone Number
	

	Cell Number
	

	Market Segment
	


	Market Rules Staff Contact

	Name
	

	E-Mail Address
	

	Phone Number
	


	Proposed Protocol Language Revision


6.5.7.3
Security Constrained Economic Dispatch

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve network Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP. 

	· [NPRR257:  Replace paragraph (1) above with the following upon system implementation:]

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP.


(2)
The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.  To facilitate this requirement, ERCOT shall set the Generation To Be Dispatched (GTBD) input into the SCED process to be equal to the sum of:

(a) 
All Resources’ Updated Desired Base Points (UDBPs), 

(b) 
The amount of Regulation Services currently deployed, and 

(c) 
Other GTBD inputs as determined by ERCOT to ensure that Regulation Service deployment is minimized over time.  The other GTBD inputs may include, but not be limited to, forecasted system load change for the next five minutes, forecasted change in output of WGRs during the next five minutes, and an adjustment to correct load for current frequency that is different from the scheduled frequency.  

ERCOT must receive TAC approval annually for any changes to the methodology used in (c) above. 
(3)
For use as SCED inputs, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 

(a)
Non-WGRs and Dynamically Scheduled Resources (DSRs) without Energy Offer Curves

ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below for:

(i)
Each non-WGR for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve; and

(ii)
Each DSR that has not submitted Incremental and Decremental Energy Offer Curves.

	MW
	Price (per MWh)

	HSL
	System-Wide Offer Cap (SWCAP)

	Output Schedule MW plus 1 MW
	SWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)
DSRs with Energy Offer Curves

For each DSR that has submitted incremental and decremental Energy Offer Curves, ERCOT shall create a monotonically increasing proxy Energy Offer Curve.  That curve must consist of the incremental Energy Offer Curve that reflects the available capacity above the Resource’s Output Schedule to its HSL and the decremental Energy Offer Curve that reflects the available capacity below the Resource’s Output Schedule to the LSL.  The curve must be created as described below:

	MW
	Price (per MWh)

	Output Schedule MW plus 1 MW to HSL
	Incremental Energy Offer Curve

	LSL to Output Schedule MW 
	Decremental Energy Offer Curve


(c)
Non-WGRs without full-range Energy Offer Curves 

For each non-WGR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the Resource’s available capacity, ERCOT shall create a proxy Energy Offer Curve that extends the submitted Energy Offer Curve to use the entire available capacity of the Resource using the SWCAP above the highest point on the Energy Offer Curve to the Resource’s HSL and the offer floor from the lowest point on the Energy Offer Curve to its LSL, using these points:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(d)
WGRs

(i)
For each WGR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL
	SWCAP

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)
For each WGR for which its QSE has submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(4)
The Entity with decision making authority, as more fully described in Section 3.19.1, Annual Competitiveness Test, over how a Resource or Split Generation Resource is offered or scheduled, shall be responsible for all offers associated with each Resource, including offers represented by a proxy Energy Offer Curve. 
	· [NPRR469:  Replace paragraph (4) above with the following upon system implementation:]

(4)
The Entity with decision making authority, as more fully described in Section 3.19.1, Constraint Competitiveness Test Definitions, over how a Resource or Split Generation Resource is offered or scheduled, shall be responsible for all offers associated with each Resource, including offers represented by a proxy Energy Offer Curve.


	· [NPRR240:  Insert paragraph (5) and renumber accordingly upon system implementation:]

(5)
Energy Offer Curves that were constructed in whole or in part with proxy Energy Offer Curves shall be so marked in all ERCOT postings or references to the energy offer.


(5)
The two-step SCED methodology referenced in paragraph (1) above is:

(a)
The first step is to execute the SCED process to determine Reference LMPs.  In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints.  Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT under this Section, are used in the SCED to determine “Reference LMPs.”

(b)
The second step is to execute the SCED process to produce Base Points, Shadow Prices, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.  The second step must:

(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Cap and bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor; and

(ii)
Observe all Competitive and Non-Competitive Constraints.

(c)
ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints identified in Step 2 of the SCED process.  The summary must describe the limiting element (or identified operator-entered constraint with operator’s comments describing the reason and the Resource-specific impacts for any manual overrides).  ERCOT shall provide the summary to Market Participants on the MIS Secure Area and to the Independent Market Monitor (IMM).

(6)
For each SCED process, in addition to the binding Base Points and LMPs, ERCOT shall calculate a non-binding projection of the Base Points and Resource Node LMPs, Hub LMPs and Load Zone LMPs at a frequency of every five minutes for at least 15 minutes into the future based on the same inputs to the SCED process as described in this Section, except that the Resource’s HDL and LDL and the total generation requirement will be as estimated at future intervals.  The Resource’s HDL and LDL will be calculated for each interval of the projection based on the ramp rate capability over the study period.  ERCOT shall estimate the projected total generation requirement by calculating a Load forecast for the study period.  ERCOT shall post the projected non-binding Base Points for each Resource for each interval study period on the MIS Certified Area and the projected non-binding LMPs for Resource Nodes, Hub LMPs and Load Zone LMPs on the MIS Public Area pursuant to Section 6.3.2, Activities for Real-Time Operations.
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