Nodal Protocol Revision Request


	NPRR Number
	627
	NPRR Title
	Augmented ORDC to Include Reliability Factor Methodology 

	Date Posted
	May 19, 2014

	
	

	Requested Resolution 
	Normal 

	Nodal Protocol Sections Requiring Revision 
	6.5.7.3, Security Constrained Economic Dispatch

	Other Binding Documents Requiring Revision or Related Revision Requests
	Other Binding Document :  Methodology for Implementing Operating Reserve Demand Curve (ORDC) to Calculate Real-Time Reserve Price Adder

	Revision Description
	The Nodal Protocol Revision Request (NPRR) introduces the reliability factor which will be used to augment the ORDC to place a higher value on Real-Time operating reserves during defined periods of increased system risk to adequately price the increased risk; and provides the process for modifying the methodology used to determine the reliability factor.
The price after the addition of the Real-Time On-Line Reserve Price Adder to Locational Marginal Prices (LMPs) approximates the pricing outcome of Real-Time energy and Ancillary Service co-optimization since the Real-Time On-Line Reserve Price Adder captures the value of the opportunity cost of reserves based on the defined ORDC and adjusted for the reliability factor.  
The reliability factor methodology requires ERCOT to provide advance notice prior to modifying the reliability factor for an Operating Day and advance posting of the reliability factor for the applicable Operating Day to the Market Information System (MIS).  The timing values are represented as “X” and will be determined through the stakeholder process prior to approval of this NPRR.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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X

  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements

[image: image6.wmf]

  Other:  (explain)

(please select all that apply)


	Business Case

	Qualitative Benefits
	· Provides market incentives for Generation Resource owners to self commit, thus reducing and/or eliminating the need for ERCOT to Reliability Unit Commitment (RUC) units On-Line.

	Quantitative Benefits
	· 

	Impact to Market Segments
	· 

	Credit Implications
	· To be determined.

	Other
	


	Sponsor

	Name
	Robert Helton

	E-mail Address
	Robert.helton@gdfsuezna.com

	Company
	GDF SUEZ Energy NA

	Phone Number
	713-636-1814

	Cell Number
	832-435-7815

	Market Segment
	Independent Generator


	Market Rules Staff Contact

	Name
	Sandra Tindall

	E-Mail Address
	stindall@ercot.com

	Phone Number
	512-248-3867


	Comments


Please note that the following NPRRs also propose revisions to Section 6.5.7.3: 
· NPRR588, Clarifications for PV Generation Resources
· NPRR626, ORDC Price Reversal Mitigation Enhancements
	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 & NPRR555:  Replace applicable portions of 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, Output Schedules and Real-Time Market (RTM) Energy Bids to determine Resource Dispatch Instructions by maximizing bid-based revenues minus offer-based costs, 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.  An RTM Energy Bid represents the bid for energy distributed across all nodes in the Load Zone in which the Controllable Load Resource is located.


(2)
The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.

	[NPRR555:  Insert paragraph (3) below upon system implementation and renumber accordingly:]

(3)
In the generation-to-be-dispatched determined by LFC, ERCOT shall subtract the sum of the telemetered net real power consumption from all Controllable Load Resources available to SCED.


(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
	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, 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. 
	[NPRR555:  Insert paragraphs (5) – (7) below upon system implementation and renumber accordingly:]

(5)
For a Controllable Load Resource whose QSE has submitted an RTM Energy Bid that does not cover the full range of the Resource’s available Demand response capability, consistent with the Controllable Load Resource’s telemetered quantities, ERCOT shall create a proxy energy bid as described below:

MW

Price (per MWh)

LPC to MPC minus maximum MW of RTM Energy Bid

SWCAP

MPC minus maximum MW of RTM Energy Bid to MPC

RTM Energy Bid curve

MPC

Right-most point (lowest price) on RTM Energy Bid curve

(6)
ERCOT shall ensure that any RTM Energy Bid is monotonically non-increasing.  The QSE representing the Controllable Load Resource shall be responsible for all RTM Energy Bids, including bids updated by ERCOT as described above.
(7)
A Controllable Load Resource with a telemetered status of OUTL is not considered as dispatchable capacity by SCED.  A QSE may use this function to inform ERCOT of instances when the Controllable Load Resource is unable to follow SCED Dispatch Instructions.  Under all telemetered statuses including OUTL, the remaining telemetry quantities submitted by the QSE shall represent the operating conditions of the Controllable Load Resource that can be verified by ERCOT.  A QSE representing a Controllable Load Resource with a telemetered status of OUTL is still obligated to provide any applicable Ancillary Service Resource Responsibilities previously awarded to that Controllable Load Resource.


(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.
(6)
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.”

	[NPRR555:  Replace item (6)(a) above with the following upon system implementation:]

(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 and RTM Energy Bids from available Controllable Load 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 bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor.  In addition, each Energy Offer Curve subject to mitigation under the criteria described in Section 3.19.4, Security-Constrained Economic Dispatch Constraint Competitiveness Test, must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node plus a variable not to exceed 0.01 multiplied by the value of the Resource’s Mitigated Offer Cap curve at the LSL or the appropriate Mitigated Offer Cap; and

	[NPRR555:  Insert item (6)(b)(ii) below upon system implementation and renumber accordingly:]

(ii)
Use RTM Energy Bid curves for all available Controllable Load Resources, whether submitted by QSEs or created by ERCOT.  There is no mitigation of RTM Energy Bids;


(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).

(7)
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.

	[NPRR568:  Replace paragraph (7) above with the following upon system implementation:]

(7)
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, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders, 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, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve Price Adders, Hub LMPs and Load Zone LMPs on the MIS Public Area pursuant to Section 6.3.2, Activities for Real-Time Operations.


	[NPRR568:  Insert paragraphs (8), (9), and (10) below upon system implementation:]

(8)
For each SCED process, ERCOT shall calculate a Real-Time On-Line Reserve Price Adder and a Real-Time Off-Line Reserve Price Adder based on the On-Line and Off-Line available reserves in the ERCOT System and the Operating Reserve Demand Curve (ORDC).  The Real-Time Off-Line available reserves shall be administratively set to zero when the SCED snapshot of the Physical Responsive Capability (PRC) is equal to or below the PRC MW at which Energy Emergency Alert (EEA) Level 1 is initiated.  The Real-Time On-Line Reserve Price Adder shall be averaged over the 15-minute Settlement Interval and added to the Real-Time LMPs to determine the Real-Time Settlement Point Prices.  The price after the addition of the Real-Time On-Line Reserve Price Adder to LMPs approximates the pricing outcome of Real-Time energy and Ancillary Service co-optimization since the Real-Time On-Line Reserve Price Adder captures the value of the opportunity cost of reserves based on the defined ORDC and adjusted for the reliability factor.  An Ancillary Service imbalance Settlement shall be performed pursuant to Section 6.7.4, Real-Time Ancillary Service Imbalance Payment or Charge, to make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves.

(9)
ERCOT shall determine the methodology for implementing the ORDC to calculate the Real-Time On-Line Reserve Price Adder and Real-Time Off-Line Reserve Price Adder.  Following review by TAC, the ERCOT Board shall review the recommendation and approve a final methodology.  Within two Business Days following approval by the ERCOT Board, ERCOT shall post the methodology on the MIS Public Area.

(10)
TAC shall recommend the methodology for determining the reliability factor used to adjust the calculation of loss of Load probability for the risk of reliability actions taken by ERCOT to the ERCOT Board for approval.  Within two Business Days following approval by the ERCOT Board, ERCOT shall post the methodology on the MIS Public Area.  ERCOT shall provide X days of advance notice of the applicable Operating Day before modifying the reliability factor to be used in that Operating Day.   X days prior to the applicable Operating Day, ERCOT shall post on the MIS Public Area the reliability factor to be used in that Operating Day.
(11)
At the end of each season, ERCOT shall determine the ORDC for the same season in the upcoming year, based on historic data using the ERCOT Board-approved methodology for implementing the ORDC.  Annually, ERCOT shall verify that the ORDC is adequately representative of the loss of Load probability for varying levels of reserves.  Twenty days after the end of the quarter, ERCOT shall post the ORDC for the same season of the upcoming year on the MIS Public Area.


	[NPRR555:  Insert paragraph (12) below upon system implementation:]

(12)
ERCOT may override one or more of a Controllable Load Resource’s parameters in SCED if ERCOT determines that the Controllable Load Resource’s participation is having an adverse impact on the reliability of the ERCOT System.


�Please note that NPRR588 and NPRR626 also propose revisions to this section.
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