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	NPRR Number
	848
	NPRR Title
	Separate Clearing Prices for RRS

	Date of Decision
	June 14, 2018

	Action
	Rejected

	Timeline 
	Normal

	Proposed Effective Date
	Not applicable

	Priority and Rank Assigned
	Not applicable

	Nodal Protocol Sections Requiring Revision 
	4.5.1, DAM Clearing Process
4.5.3, Communicating DAM Results

4.6.4.1.3, Responsive Reserve Service Payment

	Related Documents Requiring Revision/ Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) will create separate pricing for Load Resources and Primary Frequency Response capable Resources providing Responsive Reserve (RRS) Service. 

	Reason for Revision
	[image: image1.wmf]

  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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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	Currently Load Resources are pricetakers regarding the Primary Frequency Response price for RRS.  The Independent Market Monitor (IMM) has recommended that Ancillary Service pricing should “reflect the marginal cost of satisfying any requirement, which is the Shadow Price of the requirement.  This Shadow Price is the most efficient clearing price for each of ERCOT’s Ancillary Service requirements.”  This NPRR creates a Shadow Price for both Load Resource and Primary Frequency Response capable Resources providing RRS and fulfills this desire.

	Credit Work Group Review
	Not applicable

	PRS Decision
	On 10/12/17, PRS unanimously voted to table NPRR848 and refer the issue to WMS.  All Market Segments were present for the vote.
On 6/14/18, PRS voted to reject NPRR848.  There were three abstentions from the Independent Retail Electric Provider (IREP) (Reliant Energy Retail Services), Independent Generator (Luminant), and Municipal (Austin Energy) Market Segments.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 10/12/17, participants discussed the need for further review by WMS.  
On 6/14/18, participants noted the 6/7/18 WMS comments.  


	Sponsor

	Name
	Clayton Greer

	E-mail Address
	Clayton.greer@morganstanley.com 

	Company
	Morgan Stanley Capital Group, Inc.

	Phone Number
	512-497-2986

	Cell Number
	

	Market Segment
	Independent Power Marketer (IPM)


	Market Rules Staff Contact

	Name
	Kelly Landry

	E-Mail Address
	klandry@ercot.com 

	Phone Number
	512-248-4630


	Comments Received

	Comment Author
	Comment Summary

	Morgan Stanley 100917
	Provided Day-Ahead Market (DAM) Make-Whole Payment language for generators that have sold RRS in the DAM.

	WMS 110217
	Requested PRS continue to table NPRR848 to allow further review by the Qualified Scheduling Entity Managers Working Group (QMWG).

	City of Eastland 020118
	Proposed revisions to the NPRR cover page that would revise sponsorship from Morgan Stanley to the City of Eastland.

	City of Eastland 042718
	Withdrew the 2/1/18 City of Eastland comments.

	WMS 060718
	Recommended PRS reject NPRR848 without addressing the merits of the NPRR.


	Market Rules Notes


None.
	Proposed Protocol Language Revision


4.5.1
DAM Clearing Process
(1)
At 1000 in the Day-Ahead, ERCOT shall start the Day-Ahead Market (DAM) clearing process.  If the processing of DAM bids and offers after 0900 is significantly delayed or impacted by a failure of ERCOT software or systems that directly impacts the DAM, ERCOT shall post a Notice as soon as practicable on the Market Information System (MIS) Public Area, in accordance with paragraph (1) of Section 4.1.2, Day-Ahead Process and Timing Deviations, extending the start time of the execution of the DAM clearing process by an amount of time at least as long as the duration of the processing delay plus ten minutes.  In no event shall the extension exceed more than one hour from when the processing delay is resolved.

(2)
ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test (SFT).  This test uses the Day-Ahead Updated Network Model topology and evaluates all Congestion Revenue Rights (CRRs) for feasibility to determine hourly oversold quantities.

(3)
The purpose of the DAM is to economically and simultaneously clear offers and bids described in Section 4.4, Inputs into DAM and Other Trades.

(4)
The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-based revenues minus the offer-based costs over the Operating Day, subject to security and other constraints, and ERCOT Ancillary Service procurement requirements.  

(a) The bid-based revenues include revenues from DAM Energy Bids and Point-to-Point (PTP) Obligation bids. 

(b)
The offer-based costs include costs from the Startup Offer, Minimum Energy Offer, and Energy Offer Curve of any Resource that submitted a Three-Part Supply Offer, DAM Energy-Only Offers and Ancillary Service Offers.  

(c)
Security constraints specified to prevent DAM solutions that would overload the elements of the ERCOT Transmission Grid include the following: 

(i)
Transmission constraints – transfer limits on energy flows through the ERCOT Transmission Grid, e.g., thermal or stability limits.  These limits must be satisfied by the intact network and for certain specified contingencies.  These constraints may represent:

(A)
Thermal constraints – protect Transmission Facilities against thermal overload.

(B)
Generic constraints – protect the ERCOT Transmission Grid against transient instability, dynamic stability or voltage collapse.

(C)
Power flow constraints – the energy balance at required Electrical Buses in the ERCOT Transmission Grid must be maintained.  

(ii)
Resource constraints – the physical and security limits on Resources that submit Three-Part Supply Offers:

(A)
Resource output constraints – the Low Sustained Limit (LSL) and High Sustained Limit (HSL) of each Resource; and 

(B)
Resource operational constraints – includes minimum run time, minimum down time, and configuration constraints.

(iii)
Other constraints – 

(A)
Linked offers – the DAM may not select any one part of that Resource capacity to provide more than one Ancillary Service or to provide both energy and an Ancillary Service in the same Operating Hour.  The DAM may, however, select part of that Resource capacity to provide one Ancillary Service and another part of that capacity to provide a different Ancillary Service or energy in the same Operating Hour, provided that a Generation Resource may not offer, and the DAM may not select, linked Energy and Off-Line Non-Spinning Reserve (Non-Spin) Ancillary Service Offers in the same Operating Hour.

(B)
The sum of the awarded Ancillary Service capacities for each Resource must be within the Resource limits specified in the Current Operating Plan (COP) and Section 3.18, Resource Limits in Providing Ancillary Service, and the Resource Parameters as described in Section 3.7, Resource Parameters.

(C)
Block Ancillary Service Offers for a Load Resource – blocks will not be cleared unless the entire quantity block can be awarded.  Because block Ancillary Service Offers cannot set the Market Clearing Price for Capacity (MCPC), a block Ancillary Service Offer may clear below the Ancillary Service Offer price for that block.

(D)
Block DAM Energy Bids, DAM Energy-Only Offers, and PTP Obligation bids – blocks will not be cleared unless the entire time and/or quantity block can be awarded.  Because quantity block bids and offers cannot set the Settlement Point Price, a quantity block bid or offer may clear in a manner inconsistent with the bid or offer price for that block.

(E)
Combined Cycle Generation Resources – The DAM may commit a Combined Cycle Generation Resource in a time period that includes the last hour of the Operating Day only if that Combined Cycle Generation Resource can transition to a shutdown condition in the DAM Operating Day.

(d)
Ancillary Service needs for each Ancillary Service include the needs specified in the Ancillary Service Plan that are not part of the Self-Arranged Ancillary Service Quantity and that must be met from available DAM Ancillary Service Offers while co-optimizing with DAM Energy Offers.  ERCOT may not buy more of one Ancillary Service in place of the quantity of a different service.  See Section 4.5.2, Ancillary Service Insufficiency, for what happens if insufficient Ancillary Service Offers are received in the DAM. 

(5)
ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids, and source and sink of CRRs at a Load Zone across the Electrical Buses that are modeled with Load in that Load Zone.  The Load distribution factors are based on historical State Estimator hourly distribution using a proxy day methodology representing anticipated weather conditions.  If ERCOT decides, in its sole discretion, to change the Load distribution factors for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator hourly distribution from a proxy day reasonably reflecting the anticipated Load in the Operating Day.  ERCOT may also modify the Load distribution factors to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to Technical Advisory Committee (TAC) approval, to describe the modification of the proxy day bus-load distribution for this purpose.

	[NPRR831:  Replace paragraph (5) above with the following upon system implementation:]

(5)
ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids, and source and sink of CRRs at a Load Zone across the Electrical Buses that are modeled with Load in that Load Zone.  The non-Private Use Network Load distribution factors are based on historical State Estimator hourly distribution using a proxy day methodology representing anticipated weather conditions.  The Private Use Network Load distribution factors are based on an estimated Load value considering historical net consumption at all Private Use Networks.  If ERCOT decides, in its sole discretion, to change the Load distribution factors for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator hourly distribution from a proxy day reasonably reflecting the anticipated Load in the Operating Day.  ERCOT may also modify the Load distribution factors to account for predicted differences in network topology between the proxy day and Operating Day.  ERCOT shall develop a methodology, subject to Technical Advisory Committee (TAC) approval, to describe the modification of the proxy day bus-load distribution for this purpose. 


(6)
ERCOT shall allocate offers, bids, and source and sink of CRRs at a Hub using the distribution factors specified in the definition of that Hub in Section 3.5.2, Hub Definitions. 

(7)
A Resource that has a Three-Part Supply Offer cleared in the DAM may be eligible for Make-Whole Payment of the Startup Offer and Minimum Energy Offer submitted by the Qualified Scheduling Entity (QSE) representing the Resource under Section 4.6, DAM Settlement. 

(8)
The DAM Settlement is based on hourly MW awards and on Day-Ahead hourly Settlement Point Prices.  All PTP Options settled in the DAM are settled based on the Day-Ahead Settlement Point Prices (DASPPs).  ERCOT shall assign a Locational Marginal Price (LMP) to de-energized Electrical Buses for use in the calculation of the DASPPs by using heuristic rules applied in the following order:

(a)
Use an appropriate LMP predetermined by ERCOT as applicable to a specific Electrical Bus; or if not so specified

(b)
Use the following rules in order:

(i)
Use average LMP for Electrical Buses within the same station having the same voltage level as the de-energized Electrical Bus, if any exist.

(ii)
Use average LMP for all Electrical Buses within the same station, if any exist.

(iii)
Use System Lambda.

(9)
The Day-Ahead MCPC for each hour for each Ancillary Service is the Shadow Price for that Ancillary Service for the hour as determined by the DAM algorithm.  

(10)
If the Day-Ahead MCPC cannot be calculated by ERCOT, the Day-Ahead MCPC for the particular Ancillary Service is equal to the Day-Ahead MCPC for that Ancillary Service in the same Settlement Interval of the preceding Operating Day.

(11)
If the DASPPs cannot be calculated by ERCOT, all CRRs shall be settled based on Real-Time prices.  Settlements for all CRRs shall be reflected on the Real-Time Settlement Statement.

(12)
Constraints can exist between the generator’s Resource Connectivity Node and the Resource Node, in which case the awarded quantity of energy may be inconsistent with the clearing price when the constraint between the Resource Connectivity Node and the Resource Node is binding.

(13)
PTP Obligation bids shall not be settled where the DAM clearing price for the PTP Obligation is greater than the PTP Obligation bid price plus $0.25/MW per hour. 
	[NPRR833:  Replace paragraph (13) above with the following upon system implementation:]

(13)
PTP Obligation bids shall not be awarded where the DAM clearing price for the PTP Obligation is greater than the PTP Obligation bid price plus $0.01/MW per hour.


(14)
The MCPC for Load Resources on high-set under-frequency relay providing Responsive Reserve (RRS) Service shall be equal to that of all other Resources (including Generation Resources, Direct Current Tie (DC Tie) Resources, and Controllable Load Resources) providing RRS if the quantity of Load Resources on high-set under-frequency relay procured, in MW, is less than the maximum quantity of Load Resources on high-set under-frequency relay providing RRS allowed by ERCOT.

(15)
The MCPC for Load Resources on high-set under-frequency relay providing RRS Service shall be equal to the price of the last Load Resource on high-set under-frequency relay cleared in the DAM if the quantity of Load Resources on high-set under-frequency relay procured, in MW, is equal to the maximum quantity of Load Resources on high-set under-frequency relay providing RRS allowed by ERCOT.
(16)
The MCPC of RRS for each hour shall be the Load-weighted average of the MCPC of Generation Resources, DC Tie Resources, and Controllable Load Resources and the MCPC of Load Resources on high-set under-frequency relay.
MCPCRR DAM
=
(MCPCRRLUFR DAM * PCRRLUFR DAM + MCPCRRGEN DAM * PCRRGEN DAM) / ( PCRRLUFR DAM + PCRRGEN DAM)
Where:

PCRRLUFR DAM
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	MCPCRR DAM
	$/MW per hour
	Procured Capacity for RRS Amount per QSE in DAM—The DAM RRS payment for QSE q for the hour.

	PCRRLUFR q 
	MW
	Procured Capacity for RRS per Load Resource on high-set under-frequency relay per QSE in DAM—The total RRS capacity quantity awarded to QSE q in the DAM for all the Resources represented by this QSE for the hour.

	PCRRGENq
	MW
	Procured Capacity for RRS from Resources excluding Load Resources on high-set under-frequency relay per QSE in DAM—The total RRS capacity quantity awarded to QSE q in the DAM for the hour.

	MCPCRRLUFR DAM
	$/MW per hour
	Market Clearing Price for Capacity for Load Resource on high-set under-frequency relay providing RRS in DAM—The DAM MCPC for RRS for the hour.

	MCPCRRGENDAM
	$/MW per hour
	MCPC for Resources excluding Load Resources on high-set under-frequency relay providing RRS in DAM—The DAM MCPC for RRS for the hour.

	q
	none
	A QSE.


4.5.3
Communicating DAM Results

(1)
As soon as practicable, but no later than 1330 in the Day-Ahead, ERCOT shall notify the parties to each cleared DAM transaction (e.g., the buyer and the seller) of the results of the DAM as follows: 

(a)
Awarded Ancillary Service Offers, specifying Resource, MW, Ancillary Service type, and price, for each hour of the awarded offer;

(b)
Awarded energy offers from Three-Part Supply Offers and from DAM Energy-Only Offers, specifying Resource (except for DAM Energy-Only Offers), MWh, Settlement Point, and Settlement Point Price, for each hour of the awarded offer;

(c)
Awarded DAM Energy Bids, specifying MWh, Settlement Point, and Settlement Point Price for each hour of the awarded bid; and
(d)
Awarded PTP Obligation Bids, number of PTP Obligations in MW, source and sink Settlement Points, and price for each Settlement Interval of the awarded bid.

(2)
As soon as practicable, but no later than 1330, ERCOT shall post on the MIS Public Area the hourly:

(a)
Day-Ahead MCPC for each type of Ancillary Service for each hour of the Operating Day, including the MCPCs for RRS provided by Load Resources on high-set under-frequency relays and that of all other RRS Resources (including Generation Resources, DC Tie Resources, and Controllable Load Resources);

(b)
DASPPs for each Settlement Point for each hour of the Operating Day; 

(c)
Day-Ahead hourly LMPs for each Electrical Bus for each hour of the Operating Day;

(d)
Shadow Prices for every binding constraint for each hour of the Operating Day; 

(e)
Quantity of total Ancillary Service Offers received in the DAM, in MW by Ancillary Service type for each hour of the Operating Day;

(f)
Energy bought in the DAM consisting of the following:

(i)
The total quantity of awarded DAM Energy Bids (in MWh) bought in the DAM at each Settlement Point for each hour of the Operating Day; and
(ii)
The total quantity of awarded PTP Obligation Bids (in MWh) cleared in the DAM that sink at each Settlement Point for each hour of the Operating Day. 
(g)
Energy sold in the DAM consisting of the following:

(i)
The total quantity of awarded DAM Energy Offers (in MWh), from Three-Part Supply Offers and DAM Energy Only Offers, bought in the DAM at each Settlement Point for each hour of the Operating Day; and
(ii)
The total quantity of awarded PTP Obligation Bids (in MWh) cleared in the DAM that source at each Settlement Point for each hour of the Operating Day. 

(h)
Aggregated Ancillary Service Offer Curve of all Ancillary Service Offers for each type of Ancillary Service for each hour of the Operating Day; 

(i)
Electrically Similar Settlement Points used during the DAM clearing process; and 

(j)
Settlement Points that were de-energized in the base case; and

(k)
System Lambda.

(3)
ERCOT shall monitor Day-Ahead MCPCs and Day-Ahead hourly LMPs for errors and if there are conditions that cause the price to be questionable, ERCOT shall notify all Market Participants that the DAM prices are under investigation as soon as practicable.
(4)
ERCOT shall correct prices when: (i) a market solution is determined to be invalid or (ii) invalid prices are identified in an otherwise valid market solution, unless accurate prices cannot be determined.  The following are some reasons that may cause these conditions.

(a)
Data Input error:  Missing, incomplete, or incorrect versions of one or more data elements input to the DAM application may result in an invalid market solution and/or prices.

(b)
Software error:  Pricing errors may occur due to software implementation errors in DAM pre-processing, DAM clearing process, and/or DAM post processing.

(c)
Inconsistency with these Protocols or the Public Utility Commission of Texas (PUCT) Substantive Rules:  Pricing errors may occur when specific circumstances result in prices that are in conflict with such Protocol language or the PUCT Substantive Rules.
(5)
All DAM LMPs, MCPCs, and Settlement Point Prices are final at 1000 of the second Business Day after the Operating Day.
(a)
However, after DAM LMPs, MCPCs, and Settlement Point Prices are final, if ERCOT determines that prices are in need of correction and seeks ERCOT Board review of such prices, it shall notify Market Participants and describe the need for such correction as soon as practicable but no later than 30 days after the Operating Day.  Failure to notify Market Participants within this timeline precludes the ERCOT Board from reviewing such prices.  However, nothing in this section shall be understood to limit or otherwise inhibit any of the following:

(i)
ERCOT’s duty to inform the PUCT of potential or actual violations of the ERCOT Protocols or PUCT Rules and its right to request that the PUCT authorize correction of any prices that may have been affected by such potential or actual violations; 

(ii)
The PUCT’s authority to order price corrections when permitted to do so under other law; or

(iii)
ERCOT’s authority to grant relief to a Market Participant pursuant to the timelines specified in Section 20, Alternative Dispute Resolution Procedure.
(b)
The ERCOT Board may review and change DAM LMPs, MCPCs, or Settlement Point Prices if ERCOT gave timely notice to Market Participants and the ERCOT Board finds that such prices are significantly affected by an error.

(c)
In review of DAM LMPs, MCPCs, or Settlement Point Prices, the ERCOT Board may rely on the same reasons identified in paragraph (4) above to find that the prices are significantly affected by an error.  
(6)
As soon as practicable, but no later than 1330, ERCOT shall make available the Day-Ahead Shift Factors for binding constraints in the DAM and post to the MIS Secure Area.
4.6.4.1.3
Responsive Reserve Service Payment

ERCOT shall pay each QSE whose Ancillary Service Offers to provide Responsive Reserve to ERCOT were cleared in the DAM, for each hour as follows:

PCRRAMT q
=
(-1) * (MCPCRRLUFR DAM * PCRRLUFR q + MCPCRRGEN DAM * PCRRGEN q)
Where: 
PCRRLUFR q

=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	PCRRAMT q
	$
	Procured Capacity for RRS Amount per QSE in DAM—The DAM RRS payment for QSE q for the hour.

	PCRRLUFR q 
	MW
	Procured Capacity for RRS per Load Resource on high-set under-frequency relay per QSE in DAM—The total RRS capacity quantity awarded to QSE q in the DAM for all the Resources represented by this QSE for the hour.

	PCRRGENq
	MW
	Procured Capacity for RRS from Resources excluding Load Resources on high-set under-frequency relay per QSE in DAM—The total RRS capacity quantity awarded to QSE q in the DAM for the hour.

	PCRRRLUFR r, q, DAM
	MW
	Procured Capacity for RRS from Resource per Load Resource on high-set under-frequency relay per QSE in DAM—The RRS capacity quantity awarded to QSE q in the DAM for Resource r for the hour.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	MCPCRRLUFR DAM
	$/MW per hour
	MCPC for Load Resource on high-set under-frequency relay providing RRS in DAM—The DAM MCPC for RRS for the hour.

	MCPCRRGENDAM
	$/MW per hour
	MCPC for Resources excluding Load Resources on high-set under-frequency relay providing RRS in DAM—The DAM MCPC for RRS for the hour.

	r
	none
	A Resource.

	q
	none
	A QSE.
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