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Requirements Specification for Day-Ahead Market
1 Introduction

The primary authority directing the operational characteristics and behavior of the Market Management System is the Texas Nodal Protocols.  This requirements document set is provided as a supplement to assist in the implementation of this system which includes all processes, tools (hardware and software), and operations and constraints necessary for full compliance with the Texas Nodal Protocols.  The Texas Nodal Protocols with this set of requirements documents completes the System “Design To” definition for implementation, test, and operation of a fully compliant Market Management System.

This set of requirements documents consists of five (5) documents as listed in the Market Management Systems Requirement Documents section which follows.

1.1 Purpose

The requirements for the document Day-Ahead Market (DAM) and Supplemental Ancillary Service Market (SASM) Requirements and its associated processes are described in the Texas Nodal Protocols.  This supplemental specification describes the external behavior of this specific sub-system.  The Texas Nodal Protocols (Protocols) and this document together with all applied vendor provided products’ functional specifications, describe both functional and nonfunctional requirements, design constraints, and other factors, in order to provide a complete and comprehensive description of the operational performance to be delivered.  All statements or requirements specified in this document are subordinate to the Protocols.  
1.2 Objective

The objective of this set of documents is to provide a clear, concise and unambiguous set of requirements together with the Texas Nodal Protocols which provides the complete required technical description of this Texas Nodal Sub-System to allow the developer/implementer to deliver a fully operational, compliant and robust Texas Nodal System.

1.3 Traceability

All requirements are traceable to the Nodal Protocols, and/or regulations such as NERC and FERC.

1.4 Market Management System Requirement Documents

· MMS Day-Ahead Market (DAM) and Supplemental Ancillary Service Market (SASM) Requirements
· MMS Reliability Unit Commitment (RUC) Requirements
· MMS SCED and Real-Time MMS Processes Requirements
· MMS Constraint Competitiveness Test (CCT) Requirements
· MMS Overall MMS System and Other Processes Requirements
2 Day-Ahead Market and Ancillary Services during the Adjustment Period and in Real-Time System Scope

This Requirements Specification fully describes the functional requirements of the Market Management System (MMS) for the following:

· The Day-Ahead Market (DAM): The DAM is a daily, co-optimized market in the Day-Ahead for Ancillary Service capacity, certain Congestion Revenue Rights, and forward financial energy transactions. Participation in the DAM is voluntary, except for the Reliability Must Run (RMR) Units. 
· Ancillary Services during the Adjustment Period and in Real-Time: ERCOT will evaluate Ancillary Service requirements and capacity sufficiency throughout the Adjustment Period and Operating Period and may procure Ancillary Services in the Adjustment Period using the Supplemental Ancillary Service Market (SASM) for: 

· Increased need of Ancillary Services capacity above that specified in the Day-Ahead; 

· Replacement of Ancillary Services capacity that is undeliverable due to transmission constraints; or 

· Replacement of Ancillary Services capacity due to failure of QSEs to provide AS.

The Requirements Specification also describes nonfunctional requirements, design constraints and other factors necessary to provide a complete and comprehensive description of the requirements for DAM and AS during the Adjustment Period and in Real-Time.
Section 4 of the Nodal Protocols describes the features required for the Day-Ahead Market (DAM). Section 6.4.8 of the Nodal Protocols describes the features required for Ancillary Services during the Adjustment Period and in Real-Time. The requirements specified in this document are based mostly on Nodal Protocol Section 4, and also Sections 3, 6, 7, and 16, where appropriate.  
2.1 Day-Ahead Market
Figure 2‑1 provides the timeline of the major activities that occur in the Day-Ahead Operations.
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Figure 2‑1. Day-Ahead Operations
The major activities of the Day Ahead Market are:

12. Assign Ancillary Service obligations to the QSEs based on ERCOT Ancillary Service Plan requirements.

13. Accept/validate:

a. Energy offers/bids from the QSEs including:

i. Three-Part Supply Offers

ii. DAM Energy-Only Offers

iii. DAM Energy Bids

b. Energy Trade, Capacity Trade and Ancillary Service Trade data from the QSEs
c. DC tie schedules from the QSEs
d. CRR Offers from CRR Account Holders

e. PTP Obligation Bids from the QSEs
f. Ancillary Service Offers from the QSEs
g. Self-Arranged Ancillary Service Quantities from the QSEs
h. Self-Schedules from the QSEs
14. Read in RMR contract data and prepare RMR Three-Part Supply Offers.

15. Obtain electric network data from the EMS and NMMS.
16. Perform Ancillary Service Insufficiency check.
17. Perform a Simultaneous Feasibility Test (SFT) to determine oversold CRRs quantities. 
18. Perform a test to determine if the PTP Options declared for settlement in Real-Time can be accommodated by the available transmission capacity. If these options cannot be accommodated, then the options are derated for DAM-modeling purposes proportional to their impact on the overloaded transmission elements.

19. Clear the Day-Ahead Market (DAM) and calculate Market Clearing Prices. The DAM maximizes bid demand revenues minus the offer-based costs subject to constraints including:

i. Load balance

j. Transmission constraints for both the intact network and for the network with selected contingencies

k. Ancillary Service requirements

l. Bid/offer limits

m. Maximum/Minimum On-Line and Minimum Off-Line Time constraints 

n. Co-optimization constraints limiting both total AS and total AS plus energy from a resource. 

o. Combined cycle transition constraints

p. Split resources constraints 

q. Block offer constraints

20. Process outputs of the DAM clearing engine, post results and publish to Settlement and MIS. 

The major DAM sub-processes are shown in Figure 2‑2. The sub-functions that make up the DAM Clearing Engine are:

· Pre-processing: Reads in bid/offer data, network data, constraints and requirements and processes the data for use by the remaining sub-functions.

· Initial Unit Commitment (IUC): Optimizes the commitment, energy, AS and CRR award schedules given the various constraints/requirements and non-thermal constraints but without considering any of the other transmission constraints.

· Network Security Monitor (NSM): Evaluates network security given the energy dispatches and CRR awards for PTP Options declared for real-time settlement and PTP obligation bids from either IUC or NCUC. Generates network constraint equations describing the changes required to the energy and CRR awards to remove transmission constraint violations.

· Network Constrained Unit Commitment (NCUC): Optimizes the commitment, energy, AS and CRR award schedules given the various constraints/requirements including the network constraint equations generated by NSM. 

The NSM and NCUC shall iterate to ensure all transmission constraints are satisfied. They shall iterate until one of the following conditions is satisfied:

· There are no network constraint violations.
· The remaining transmission constraint violations cannot be cleared.
· The maximum number of iterations allowed has been reached.
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Figure 2‑2. DAM Sub-Process Overview Diagram
2.2 Ancillary Services during Adjustment Period and Real-Time
Figure 2‑3 provides the Market Timeline Summary. The Adjustment Period begins at 1800 in the Day-Ahead and end one full hour before the start of the Operating Hour. 
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Figure 2‑3. Market Timeline Summary
The major activities to support the Ancillary Services during the Adjustment Period and in Real-Time are as follows:

21. If AS requirements are more than that specified in the Day-Ahead, then recalculate Ancillary Service Obligations to the QSEs. 
22. Accept/validate the following:

r. Additional Ancillary Service Trade data from the QSEs
s. Additional Ancillary Service Offers from the QSEs
t. Additional Self-arranged Ancillary Service Quantities from the QSEs
u. Replacement of Ancillary Service Trade data from the QSEs
v. Replacement of Ancillary Service Offers from the QSEs
w. Replacement of Self-arranged Ancillary Service Quantities from the QSEs
23. Monitor COP changes.
24. Perform Ancillary Service Deliverability check using Deliverability Evaluation Function (DEF).
25. Notify QSEs if Ancillary Service substitution is accepted.
26. Perform Supplemental Ancillary Service Market (SASM).
27. Process outputs of the SASM, post results and publish to Settlement and MIS.
The major AS sub-processes in Adjustment Period are shown in Figure 2‑4.

The Supplemental Ancillary Services Market (SASM) procures additional Reg-Up, Reg-Down, Responsive Reserve, and Non-Spinning Reserve Services during the Adjustment Period.  The SASM Clearing Engine minimizes the total cost of AS offers while meeting the AS requirements given the AS offers and self-arranged AS quantities.
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Figure 2‑4. AS Sub-Process in Adjustment Period Overview Diagram

2.3 Preconditions and Dependencies
1. In certain cases LMPs produced by the DAM clearing process could be lower than cleared fixed quantity offer prices and/or higher than cleared quantity bid prices. See Appendix 7 for details.
2. Figures are intended to be only a general guide and not controlling language, and any conflict between figures and another section of the requirements documents is controlled by the other section in the requirements document.
3. All tunable parameters described in this requirement document that are changed must be posted and available for Market Participants.  The changes to these tunable parameters must be tightly controlled and only allowable with the concurrence of Market Participants except in case of operational emergency.
4. The offering of RRS in Day Ahead Market or SASM, participation in Reliability Unit Commitment and offering of energy in the Real Time Market from DC Ties are not supported in nodal market design.
2.4 Input and Output

This section provides a summary of inputs to and outputs from the Day-Ahead Market (DAM) and AS during Adjustment Period and Real-Time processes.
The Market Infrastructure (MI) is a sub-system of the Market Management System. MI provides various functions to support QSE’s data submission and validation. The validated QSE market data are stored in the MI market database to be used as input to DAM and AS during Adjustment Period and Real-Time. The MI database also stores results from DAM and AS during Adjustment Period and Real-Time, including awarded offers and bids, as well as Market Clearing prices.
2.4.1 Inputs

Table 2‑1 lists all the required input data. The “Source” column of the Input Data table identifies the source where the data is provided to the MMS. The “Used By” column identifies the Application that uses the input data. 
Table 2‑1. Input Data
	Source
	Data
	Used By

	Registration
	· General Resource Parameters for each Generation Resource represented by the QSE:

· The Resource’s name

· High Reasonability Limit

· Low Reasonability Limit

· Type of Resource – steam turbine, hydro, gas turbine, combined cycle, other
· QF status

· AS Qualification

· Load Resource Parameters for each Load Resource that is not a Controllable Load Resource represented by the QSE:

· The Resource’s name

· High Reasonability Limit

· Low Reasonability Limit

· 
	MI, DAM

	Registration
	· Controllable Load Resource Parameters for each Controllable Load Resource represented by the QSE:

· The Resource’s name

· High Reasonability Limit

· Low Reasonability Limit

· QSE Parameters
· QSE ID

· Emergency QSE status

· Virtual QSE status

· Counter-Party to QSE Mapping Information:

· QSE ID
· Counter-Party ID


	

	QSE
	· Three-Part Supply Offers:
· QSE ID

· Resource ID

· CCU ID (Combined Cycle Unit ID)

· start-up (hot, intermediate, cold) offer price

· minimum energy offer price

· energy offer curve (price vs. quantity)

· First Hour
· Last Hour
· Percentage of Fuel Index Price (FIP)

· Percentage of Fuel Oil Index Price (FOP)

· Expiration Time and Date
· Exclusive/Inclusive indicator
	DAM, RUC, SCED

	ERCOT/Credit Department
	· Counter-Party Credit Limit Data:

· Counter-Party ID
· Credit limit amount
	MI

	QSE
	· DAM Energy Bids:
· QSE ID

· Settlement point

· Bid ID

· Fixed/Variable quantity indicator
· Quantity (fixed or variable) price curve

· Start Date

· First Hour
· Last Hour
· Multi-Hour Block Indicator

· Expiration Time and Date 
	DAM

	QSE
	· DAM Energy-Only Offer Curves:
· QSE ID

· Settlement point

· Offer ID

· Fixed/Variable quantity indicator

· Quantity (fixed or variable) price curve

· Start Date
· First Hour
· Last Hour
· Multi-Hour Block Indicator

· Expiration Time and Date
	DAM

	QSE
	· Self-schedules energy:
· QSE ID

· Quantity for each settlement interval

· First Settlement Interval
· Last Settlement Interval
· Source Settlement Point

· Sink Settlement Point
	Settlement

	QSE
	· Current Operating Plan (COP):
· Operating Plan data for the Current Operating Day

· Operating Plan data for the Next Operating Day
	DAM

	QSE
	· Ancillary Service Offers:
· QSE ID

· Resource ID
· Flag indicating Non-Controllable Load Resource Type 
· AS Type  

· Quantity 

· First Hour
· Last Hour
· Price for each AS type

· Fixed/Variable quantity block indicator

· Multi-Hour Block Indicator

· Expiration Time and Date
	DAM, AS Insufficiency Check, SASM

	QSE
	· Self-Arranged Ancillary Services:
· QSE ID

· AS Type 

· Date

· First Hour

· Last Hour

· Quantity by Non-Controllable Load Resource Type
· Quantity by Controllable Load Resource Type
· Quantity of total 
	DAM, AS Insufficiency Check

	QSE
	· Ancillary Service Trades:
· Buying QSE ID
· Selling QSE ID
· AS Type

· Trade Date

· Quantity 

· First Hour

· Last Hour
	SASM, Settlement

	QSE
	· Capacity Trades:
· Buying QSE ID
· Selling QSE ID
· Trade Date

· Quantity

· First Hour

· Last Hour
	Settlement

	QSE
	· Energy Trades:
· Buying QSE ID
· Selling QSE ID
· Trade Date

· First Settlement Interval
· Last Settlement Interval
· Quantity

· Settlement Point
	Settlement

	Settlement
	· Ancillary Service QSE Obligation calculation:
· QSE ID

· First Hour

· Last Hour

· Load Ratio Share (LRS)
	AS Obligation

	QSE
	· DC Tie Schedule:
· Buying QSE ID

· Selling QSE ID

· DC Tie Settlement Point

· Quantity (each 15-minute settlement Int. of schedule)

· First Settlement Interval

· Last Settlement Interval

· NERC Tag Information
	MI

	Settlement
	· RMR Contract Data
	DAM, RUC, SCED

	Registration
	· Combined Cycles Registration Data:
· Combined Cycle Unit (CCU) Name
· CCU mode
· Associated physical subunits for each mode
· Individual Generator Names
· Cross reference between CCU and its modes and generators
· Transition matrix including transition direction
	DAM

	CRR
	· CRR Ownership Information:
· Name of CRR Account Holder

· CRR ID
· First Hour
· Last Hour
· Hedge Type (OPT or OBL)

· CRR Category (PTP or FGR). FGR goes only with OPT Hedge Type

· PTP Source Settlement Point

· PTP Sink Settlement Point

· FGR Identity

· CRR Type (With Refund or without Refund)

· CRR Quantity
	CRR SFT, CRR Option Deration, DAM

	CRR
	· McCamey Flowgate Definitions 

· McCamey Flowgate ID

· Transmission Line/Branch ID

· Weighting factor for the transmission Line/Branch

· McCamey Flowgate Limit  
	DAM SFT

	CRR
	· Parameters of Wind Powered Generation (WPG) Resource eligible for McCamey Flowgate Right (MCFRI) allocation

· CRR Account Holder ID

· WGR Resource ID

· WGC Maximum Rated Capacity
	DAM SFT

	QSE
	· CRR Offers (for NOIE PTP Options Declared to be Settled in RT):
· Name of CRR Account Holder

· CRR ID

· First Hour
· Last Hour
· Source Settlement Point

· Sink Settlement Point

· Offer ID

· Quantity

· Minimum Reservation Price
· NOIE peak Load forecast for the Operating Day

· Multi-Hour Block Indicator
	CRR Option Deration, DAM

	QSE
	· PTP Obligation Bids:
· QSE ID

· CRR Account Holder ID

· Bid ID

· Start Date
· First Hour
· Last Hour
· Source Settlement Point

· Sink Settlement Point

· Quantity

· Not to Exceed Price
· Multi-Hour Block Indicator
	DAM

	ERCOT
	· Ancillary Service Hourly Requirements (Plan):
· AS Type

· Hour/Operating Date Quantity

· Percentage of Load Resources excluding Controllable Load Resources allowed to provide RRS

· Percentage of Controllable Load Resources allowed to provide RRS
	AS Insufficiency Check, DAM, SASM

	NMMS
	· Contingency List:
· Contingency ID
· Contingency title

· Station ID

· Equipment ID

· Equipment Type (unit, line, breaker etc.)

· SPS/RAP ID
	CRR SFT, CRR Option Deration, DAM

	NMMS
	· SPS/RAP
	CRR SFT, CRR Option Deration, DAM

	EMS
	· Dynamic Ratings:
· Equipment ID

· Equipment Type

· Normal Limit

· Emergency Limit

· Warning Limit
	CRR SFT, CRR Option Deration, DAM

	EMS
	· Load Distribution Factor
	CRR SFT, CRR Option Deration, DAM

	EMS
	· Non-Thermal Constraints (Security Constraints)
	CRR SFT, CRR Option Deration, DAM

	EMS
	· System snapshot:
· Generator ID

· Generator ON/OFF status

· Generator  Last status change (Date/Time)

· Breaker ID

· Breaker Status
	DAM

	NMMS
	· Network Data (CIM Model based on CPSM plus market extensions)

· Bus ID to Hub mapping

· Bus ID to load zone mapping
	CRR SFT, CRR Option Deration, DAM

	Outage Scheduler
	· Transmission outage schedule data:
· Equipment ID

· Equipment Type (unit, line, breaker, etc.)

· Start Time

· End Time

· Status (outage, in-service, de-rate)

· De-rated maximum MW
	CRR SFT, CRR Option Deration, DAM

	Settlement
	· Generic Caps:
· Resource Type

· Start-up cost

· Minimum energy cost
· Fuel Index Price (FIP)

· Fuel Oil Index Price (FOP)

· RMR Contracts
	MI

	Settlement
	· Verifiable Costs:
· Resource ID

· Start-up cost

· Minimum energy cost
	MI

	NMMS (Default) / MMS (Updated)
	Generation Resource Parameters (Protocol 3.7.1.1):

· Normal Ramp Rate Curve

· Emergency Ramp Rate Curve

· Minimum On-line Time

· Minimum Off-line Time

· Hot Start Time

· Intermediate Start Time

· Cold Start Time

· Max On-Line Time

· Max Daily Starts

· Hot-to-intermediate Time

· Intermediate-to-cold Time

Noncontrollable Load Resource Parameters (Protocol 3.7.1.2 (1)):

· Minimum Interruption Time

· Minimum Restoration Time

· Maximum Weekly Deployments

· Maximum Interruption Time

· Maximum Daily Deployments

· Maximum Weekly Energy

· Minimum Notice Time

Controllable Load Resource Parameters (Protocol 3.7.1.2 (2))

· Normal Ramp Rate Curve

· Emergency Ramp Rate Curve

· Maximum Deployment Time

· Maximum Weekly Energy


	


2.4.2 Outputs
Table 2‑2 lists the minimum solution data requirements from DAM and AS during Adjustment Period and Real-Time processes to various destinations. Note that the Market Infrastructure (MI) system stores the outputs listed in the table and makes them available to the destination parties. The “Destination” column of the Output Data table identifies the destination target where the data generated by the MMS is sent.  The “Generated By” column identifies the Application that generates the output data.
Table 2‑2. Output Data
	Destination
	Data
	Generated By

	QSE, Settlement
	· Awarded Hourly DAM Energy-Only Offers:
· QSE ID

· Quantity

· Settlement Point

· Settlement Point Price

· Hour/Date
	DAM

	QSE, Settlement
	· Awarded Hourly Three-Part Supply Offers:
· QSE ID

· Resource ID

· Quantity

· Settlement Point

· Settlement Point Price

· Startup Type (Hot, Intermediate, or Cold)

· Hour/Date
	DAM

	QSE, Settlement
	· Awarded Hourly DAM Energy Bids:
· QSE ID

· Quantity

· Settlement Point

· Settlement Point Price

· Hour/Date
	DAM

	QSE, Settlement
	· Awarded Hourly Ancillary Services Offers:
· QSE ID

· Resource ID

· Flag indicating Non-Controllable Load Resource Type

· AS type

· Quantity

· Price

· Hour/Date

· Market Type Flag (DAM, SASM)

· SASM Market ID
	DAM, SASM

	Settlement
	· Hourly Oversold CRR Quantities:
· Violated transmission constraint

· Transmission limit quantities 

· Oversold quantities

· Operating Date/Hour

· Settlement point 

· Weighted Shift Factors
· Overloaded element ID and contingency ID of each violated constraint
	CRR SFT

	Settlement, CRR Account Holder
	· Derated CRR Offers (NOIE PTP Options Declared to be Settled in RT):
· Name of CRR Account Holder

· CRR ID

· Operating Date/Hour

· Derated Quantity

· Minimum Reservation Price
· The remaining amount of the PTP Options declared for Real-Time settlement after the PTP Option derating
	CRR Option Deration

	Settlement, CRR Account Holder
	· Awarded CRR Offers (NOIE PTP Options Declared to be Settled in RT):
· Name of CRR Account Holder

· CRR ID

· Operating Date/Hour

· CRR Offer Award Quantity

· Clearing price
	DAM

	Settlement, CRR Account Holder
	· MCFRI Allocation in the DAM to Eligible WGRs: 

· Name of CRR Account Holder

· McCamey Flowgate ID

· MCFRI Allocation MW
	DAM

	Settlement, QSE
	· Awarded PTP Obligation Bids:
· QSE ID

· Bid ID

· Operating Date/Hour

· Source Settlement Point

· Sink Settlement Point

· PTP Obligation Bids Award Quantity

· Not to Exceed Price

· Clearing Price
	DAM

	QSE
	· Ancillary Service QSE Obligation:
· QSE ID

· AS Type

· First Hour

· Last Hour

· Quantity
	AS Obligation

	DRUC
	· Ancillary Services Plan Temporarily Reduced for DAM Clearing:
· AS type


· Reduced AS Quantity

· Hour/Date
	DAM


	QSE
	· Awarded Combined Cycle Offers:
· QSE ID

· CCU ID

· CCU Mode

· Quantity

· Clearing Price for each CCU Bus

· Hour/Date
	DAM

	QSE
	· Response (passed/failed validation) to QSE Data submission:
· COP

· Energy Trades

· Capacity Trades

· AS Trades

· CRR Offers

· PTP Obligation Bids

· Three-Part Supply Offers

· Mitigated Offer Caps/Floor

· DAM Energy-Only Offers 

· DAM Energy Bids

· Self-schedules energy

· Ancillary Service Offers

· Self-arranged Ancillary Services

· DC Tie Schedule

· Combined Cycles offers
	MI

	Settlement
	· Additional Data for Settlement:
· Capacity Trades to settlement system

· Energy Trades to settlement system

· Self-Schedules

· DC-tie Schedules

· Ancillary Service Trades

· Day-ahead Settlement Point Price for each Settlement Point
	MI
MI

MI

MI

MI

DAM

	Settlement, MIS
	· Market Clearing Price for Capacity (MCPC): 
· Hour/Date

· AS Type

· MCPC

· Market Type

· SASM Market ID
	DAM, SASM

	Settlement, MIS
	· DAM Locational Marginal Price (LMP):
· Hour/Date

· Market Clearing Price

· Settlement Point
	DAM

	Settlement, MIS
	· DAM Shadow Prices:
· Hour/Date

· Shadow Price

· Binding Element ID
· Contingency ID
	DAM

	QSE, MIS
	· Additional Data

· Counter-Party’s credit limits
· Modified Load Distribution Factors for load zones

· Modified Distribution Factors for each Hub

· Failure to provide AS quantity per QSE

· Undeliverable AS quantity per QSE
	


3 Functional Requirements

The following sections detail the requirements for the following DAM and AS during Adjustment Period and Real-Time business sub-processes:

· Pre-DAM Activities

· Special Treatment

· Validation of DAM Submissions and Other Trades

· Credit Requirement for DAM Bids and Offers

· Ancillary Service Insufficiency Check

· CRR Day-Ahead Simultaneously Feasibility Test

· Derating CRR Options Declared for Settlement in Real-Time

· Day Ahead Clearing Process

· AS Evaluation in Adjustment Period

· Supplemental Ancillary Service Market (SASM)

· Price Validation and Correction
3.1 Business Sub-Process 1: Pre-DAM Activities

3.1.1 PD1 – AS Obligation
	Requirement ID
	PD1 – AS Obligation

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.2.1.2



	Traceability to Sub-Process Maps
	AS obligation calculation

	Description:
Each QSE shall be assigned its Ancillary Service Obligation based on the Ancillary Service Plan and the Load Ratio Share of each QSE.  

Requirements:
1. The MMS shall compute each QSE AS Obligation proportionately according to its Load Ratio Share for the same day and hour of the week for the most recent day that Initial Settlement Statements are available.

2. By 0600 of the Day-Ahead, the QSE shall be notified on the Messaging system of its Ancillary Service Obligation for each service and for each hour of the Operating Day.
3. By 0600 of the Day-Ahead, ERCOT shall post on the MIS Certified Area each the QSE’s Load Ratio Share used for the Ancillary Service Obligation calculation.
· Inputs:

· AS Plan from ERCOT

· Hourly LRS for each QSE for the same hour and day of the week, for the most recent day for which Initial Statements are available from Settlements
· Outputs:

· AS Obligation notification to the QSEs


3.1.2 PD2 - QSE Submittal of COP, Bids, Offers, and Trades

	Requirement ID
	PD2 – QSE Submittal of COP, Bids, Offers, Self Schedules, Trades and DC Tie Schedules

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9,

4.3 (1)(a), 4.3 (1)(b)

4.4

	Traceability to Sub-Process Maps
	Validated QSE AS self-arrangements, AS Offers, Energy Bids/Offers, COPs, CRR Offers, PTP Obligation Bids, Self Schedules, Energy Trades, Capacity Trades, AS Trades and DC Tie Schedules

	Description:
This requirement describes features common to all QSE submissions such as bids, offers, trades, schedules and COPs in the Day-Ahead.
General process of Submission, Query and Cancellation of QSE Input Data.
The MMS system shall support data requests like submit, query and cancel via the Market Participant Interface (MPI). It performs the necessary validations and processes depending on the data request type:
4. Submit
The following processing steps are followed for the Submit data request:
a. The submitted data is first validated as per the applicable validation rules. Subsequent steps are performed for only successfully validated data.

b. The operational database is first queried for the presence of the previous version of the data.

c. If the data is already present, then the information from the new submission is used to update the data in the operational database, except for AS Offers from resources.
d. If the data does not exist in the operational database, new record(s) are inserted into the database.

e. The results of the bid/offer processing are then reported back to the QSE.

5. Query
The following processing steps are followed for the Query data request:
f. The query data is first validated as per the applicable validation rules. Subsequent steps are performed for only successfully validated data. Queries can be for specific data (for example a specific resource for specific trading intervals) or for all data (for example for all facilities for an entire trading day).

g. The operational database is queried to retrieve the data based on the query request.

h. The retrieved data is transformed to XML based on the XML Schema and returned to the QSE.

i. If the data does not exist in the operational database, then error message(s) are inserted into the query data request and returned to the QSE.
6. Cancel
The following processing steps are followed for the Cancel data request:
j. The cancel data is first validated as per the applicable validation rules. Subsequent steps are performed for only successfully validated data. Cancel requests can be for specific data (for example a specific resource for specific trading intervals) or for all data (for example for all resource for an entire trading day).

k. The operational database is first queried for the presence of the relevant data.

l. If the data is present, then the data is marked as removed and shall not be used by any application or system. Successful information message is inserted into the cancel data request and returned to the QSE.

m. If the data is not present, then error message(s) are inserted into the cancel data request and returned to the QSE.
Requirements:
7. All QSE submissions shall be subject to a submission-specific validation process. Refer to Business Requirement section: PD3 (General Validation Process of QSE Input) and specific Business Requirement sections on input validations for more details.

8. QSEs shall be notified with the results of the validation (pass/fail) along with a transaction ID for tracking purposes. In case of failed submissions, the QSE shall also be notified of the validation errors. Please refer to Business requirement section: PD3 (General Validation Process of QSE Input) for more details.

9. QSEs shall have the ability to view and query all of their valid submissions on the MMS at any time.  The MMS system shall permit the QSEs to view input data for seven days in the past, the present operating day and future. The time period of seven days in the past is provided for the QSEs to view data for similar days of the week. 
10. Valid submissions shall be permitted to be cancelled prior to the appropriate deadline.
11. Submissions shall be permitted to be edited, except for those submissions that have been confirmed by two parties (Capacity Trades, Energy Trades and AS Trades).  Confirmed two-party submissions shall only be permitted to be rejected by either party.  Edited submissions shall be processed as new submissions, and, if valid, shall automatically overwrite the original submission. 
The original submission shall be preserved for audit purposes. Trade submissions can be edited prior to confirmation from the second party.
12. Each DAM Offer and Bid shall have the same start date and end date.
13. Submissions shall be automatically deactivated at the expiration date/time specified, except for the Energy Offer Curve of Three-Part Supply Offers awarded by DAM or RUC, in which case the expiration date/time for that Energy Offer Curve will be the end of the awarded time period. These are applicable for inputs that require an expiry date. If there is no expiry date supplied for inputs that require one, the bid/offer expiration date/time shall be set to the end of the Operating Day as default.
14. There is no limit to the number of revisions a QSE can make for a given DAM input.

15. Overlapping Offers for combined AS Offers shall be rejected in full.
16. QSEs shall have the ability to make submissions seven days ahead of the Operating Day.  QSE submissions submitted before seven days will be rejected.


3.1.3 PD3 – General Validation Process of QSE Input
	Requirement ID
	PD3 – General Validation Process of QSE Input

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4
4.1.1

	Traceability to Sub-Process Maps
	Validated AS Self-Arrangements, AS Offers,

Energy Bids/Offers, COPs, CRR Offers, PTP Obligation Bids, Self Schedules, Energy Trades, Capacity Trades, AS Trades, DC Tie Schedules

	Description:
The following table shows the normal timing for the DAM Window on a scheduling day. There is no specified start date.
Start Time

End Time

Market Window

Comments

None
10:00 AM 

DAM

Day Ahead Market – Closes the data submission window for D+1 at 10:00 AM, where D is the Scheduling Day.

For most QSE input data (Three-Part Supply Offers, CRR Offers, PTP Obligation Bids, AS Offers), validations shall be in two phases (first validation and second validation). It is possible that not all validation can be performed at the time of receipt of the DAM data. The first validation shall be performed according to the appropriate validation requirement (VA1-VA12, VA14) at the time of receipt to the extent possible. For example, QSE name, price curve formats, expiration date and facilities/participant are validated at the time of receipt of the DAM data. 
Subsequently, the data shall undergo a second validation according to CR1 and the appropriate additional validation requirement (VA1-VA12, VA14) on every scheduling day for D+1 for credit checks, facilities/participant access rights, validity and other pertinent validations necessary before the DAM market closes. This shall occur at the validation time (nominally at 7:00 am on the scheduling day). Success or failure messages shall be sent to QSE after phase 2 validation has completed.
Requirements:
QSE submitted data shall be validated and stored in the operational database upon receipt. The QSE shall be informed of the results of validation. The communication mechanism during data submission is synchronous, that is the QSE submits the data and waits for the response from the MMS System. QSEs have the ability to revise and/or cancel Trading Data as many times as necessary within the appropriate submission window.
General steps of Validating QSE Input:

17. The submitted data is first validated to ensure it is a valid XML and complies with the MI XML Schema.

18. Validations related to market window/expiration date are performed. Submit and Cancel data requests for D+1 require the appropriate market window to be open and/or expiration date to be still valid. Query data requests do not require the market window to be open. QSEs can query their data irrespective of the market windows.

19. The security permission for the combination of QSE, QSE User and the Market is checked.

20. First validation

21. Second validation
The successfully validated and processed data is indicated to QSE by information messages, whereas failures are indicated by error messages. If any validation fails, then all subsequent validations are also performed to the extent possible so that all errors are reported to the QSE. However, there are some critical validations like invalid resource, which shall stop further validations.


3.2 Business Sub-Process 2: Special Treatment 

3.2.1 ST1 – RMR

	Requirement ID
	ST1 – RMR

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.14.1
4.4.8, NPRR024

	Traceability to Sub-Process Maps
	RMR Offer Creator, RMR Operator, RMR Contract Data

	Description:
RMR contracts and other data that are needed for the RMR offer creation shall be provided by the Settlements system via the MMS-Settlements interface.  The QSEs who represent RMR resources shall provide the RMR resource availability information by 0600 Day-Ahead.
Requirements:
22. The RMR contracts and other data shall be available to the MMS system before the DAM market closes. Before the DAM market closes, the RMR Offer Creator in the MMS system shall automatically create RMR offers based on the RMR contracts provided by the Settlements system.
23. The ERCOT Operator shall view the RMR offers on the MOI (Market Operator Interface).
24. The ERCOT Operator shall have the ability to enable/disable each RMR offer by hour through the MOI.
25. The ERCOT Operator shall have the ability to modify the RMR offers. The modification of the RMR offers shall be subject to the validations in sections PD2 and VA10. The use of RMR offers in DAM shall be ERCOT Operator configurable.
26. Manual input of the RMR Offers by the ERCOT operator shall not be subject to validations against the RMR contracts.
27. The QSE representing the RMR unit shall be notified of any RMR awarded offers on the MIS certified area.
28. Validate RMR Offers if they are modified by the ERCOT operator.
· Input:
· RMR Contracts

· Manual Operator Input of RMR Offers

· Output:
· RMR Three-Part Supply Offer data, that is:  
· Start-up Cost
· Min-Energy Cost
· Energy Offer Curve
· RMR awarded offer notifications to QSE


3.2.2 ST2 – Combined Cycle Modeling

	Requirement ID
	ST2 – Combined Cycle Modeling

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.7.1.1 

3.9.1(5)

	Traceability to Sub-Process Maps
	DAM Clearing Engine

	Requirements:
29. Combined cycle units shall be defined in MMS by a set of configurations (or modes) and the allowed transitions between the modes and the off state. Each mode has a full set of unit parameters such as unit limits, costs, etc. 
30. The MMS functions shall determine, for each time point, which mode is operating and the corresponding mode dispatch. The network model in the MMS functions shall model the various subunits of the combined cycle unit. 

Data that is input for each mode includes:

n. Minimum and maximum on-line time (minimum and maximum time the combined cycle unit can be in a given mode prior to transitioning to another mode)
o. Minimum off-line time

p. Maximum number of starts
q. Energy offer curve(price vs. quantity)

r. Minimum energy offer price
s. Startup offer price for modes that can start

t. AS Offers
u. Energy limits

v. Associated physical subunits for that mode
w. Emergency ramp rates for reserve calculations
The additional data needed to describe the transitions are:

x. Startup transition flag -- Y if unit can start up in this mode 

y. Shutdown transition flag -- Y if unit can transition to off from this mode
z. List of allowed transitions including:

· Prior mode
· After mode
· Transition directions: upward (additional generators turned on) and downward (some generators turned off).
31. QSE can select only one mode to submit off-line Non-Spin Offer. That mode shall be one of the modes in which unit can start up when Non-Spin reserve is called up. The off-line Non-Spin Offer is exclusive with energy and on-line AS offers in that hour.

32. Transition costs occur when the CCU transits from one configuration to another configuration.  Transition costs are defined as the difference between startup cost offers for after mode B and prior mode A for the warmth state of after mode B, i.e.:

Transition Cost(A(B) = Startup Cost B(Warmth state B) – Startup Cost A(Warmth state B)
33. The MMS shall model each configuration of the combined-cycle plant as a separate resource in the optimization. However, inside the Network Security Monitor (NSM), the total MW assigned to each configuration shall be dis-aggregated to individual units for power flow analysis and sensitivity calculation purposes. The System shall use a linear approach to handle the dis-aggregation (i.e., proportional to each unit's capacity). In addition, NSM shall also use the similar linear method to compute the aggregated shift factors for each combined-cycle configuration for resolving network violations.

34. The combined cycle output to the QSEs shall include the CCU mode, the energy and AS awards and warmth state at startup or upward transition for scheduled configuration as for any other generating Resource for each time point.


3.3 Business Sub-Process 3: Validation of DAM Submissions and Other Trades

3.3.1 VA1 – Validation of Capacity Trades

	Requirement ID
	VA1 – Validation of Capacity Trades

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.1, 4.4.1.1, 4.4.1.2, NPRR014 (16.2.6.1, 16.2.6.2)

	Traceability to Sub-Process Maps
	Validated Capacity Trades

	Description:
The MMS shall validate Capacity Trades against the Protocol specified criteria and reported to the QSEs.  This shall provide QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their trade and resubmit, or not submit the trade.  Since Capacity Trades involve more than one QSE, both QSEs must confirm the trade before it is considered valid.  Valid Capacity Trades only change each QSEs financial responsibility and do not affect the DAM.

The QSE shall be notified on the Messaging system when a trade transaction (report, confirm, reject, delete) has occurred. This shall allow any QSE named in a Capacity Trade to view confirmed and unconfirmed Capacity Trades on the MIS certified area.
A Capacity Trade shall be rejected if the QSE named as a Selling QSE in the Capacity Trade is a Virtual QSE or an Emergency QSE. A virtual QSE is defined as a Load Serving Entity (LSE) whose QSE has provided notice of its intent to terminate its relationship with the LSE and who then fails to meet ERCOT’s creditworthiness requirements to become an Emergency QSE. An Emergency QSE is defined as a Load Serving Entity (LSE) whose QSE has provided notice of its intent to terminate its relationship with the LSE and who meets ERCOT’s creditworthiness requirements.

Requirements:
35. The validation check shall take place when a Capacity Trade is reported to ERCOT.

36. The validation check shall check for valid:

aa. Buying QSE ID

ab. Selling QSE ID
Rejected if selling QSE is a Virtual QSE or Emergency QSE 
ac. Trade Date

ad. First Hour 
ae. Last Hour 
af. Rejected if earlier than first hour

ag. Quantity (MW)

ah. Time of submission

Capacity Trades submitted after the Adjustment Period for the applicable hours of the Operating Day shall be rejected.
37. The subsequent confirmation validation check shall check for:

ai. Both the Selling and Buying QSE shall report the trade
aj. An identical trade submitted by the other QSE. If the identical trade is found, the trade is marked as confirmed and the other QSE to the trade is notified upon confirmation of the trade. If an identical trade is not found, the other QSE to the trade is notified of the “unconfirmed” trade.
38. A QSE may cancel, but not modify, any confirmed trade anytime until the end of the Adjustment Period for the time specified by the trade. The other QSE to the trade, upon cancellation of a confirmed trade, shall be notified of the cancellation.

39. A given trade is unique for the ordered n-tuple {Buying QSE, Selling QSE and Date/Interval}. For example, QSE-A as buyer and QSE-B as seller can have one unique trade for Capacity for a given Date/Interval. It is possible to have another trade with QSE-B as buyer and QSE-A as seller since they form a different ordered n-tuple.
· Input:

· Capacity Trade reported to ERCOT by QSEs
· Registration Data (QSE information)
· Output:

· A notice of a reported capacity trade from ERCOT to both the buying and selling QSEs by using the Messaging System

· Status of a reported capacity trade (confirmed or unconfirmed)

· Notification to QSE of its invalid capacity trade

· Reason for invalidation and Transaction ID of trade (to submitting QSE)

· Valid Capacity trade to MIS Certified Area (accessible by both buying and selling QSEs) 

· Valid Capacity trade to settlement system


3.3.2 VA2 – Validation of Energy Trades

	Requirement ID
	VA2 – Validation of Energy Trades

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.2, 4.4.2.1, 4.4.2.2, NPRR014

	Traceability to Sub-Process Maps
	Validated Energy Trades

	Description:
The MMS shall validate Energy Trades against the Protocol specified criteria and reported to the QSEs.  It shall provide QSEs with immediate feedback to allow as much time as possible to make the decision to either correct their trade and resubmit, or not submit the trade.  

Since Energy Trades involve more than one QSE, both QSEs must confirm the trade before it is considered valid.  Valid Energy Trades only change each QSE’s financial responsibility and do not affect the DAM.

The QSE shall be notified on the Messaging system when a trade transaction (report, confirm, reject, delete) has occurred. It shall allow any QSE named in an Energy Trade to view confirmed and unconfirmed Energy Trades on the MIS certified area.
An Energy Trade shall be rejected if the QSE named as a Selling QSE in the Energy Trade is a Virtual QSE or an Emergency QSE.

Requirements:
40. The validation check shall take place when an Energy Trade is reported to ERCOT.

41. The validation check shall check for valid:

ak. Buying QSE ID

al. Selling QSE ID
Rejected if selling QSE is a Virtual QSE or Emergency QSE 
am. Trade Date

an. First Settlement Interval

ao. Last Settlement Interval

Rejected if earlier than first Settlement Interval

ap. Quantity (MW) for each Settlement Interval

aq. Settlement Point

ar. Time of submission

as. Energy Trades submitted after 14:30 of the day following the applicable Operating Day shall be rejected.

42. The subsequent confirmation validation check shall check for:

at. Both the Selling and Buying QSE shall report the trade.
au. An identical trade submitted by the other QSE. If the identical trade is found, the trade is marked as confirmed and the other QSE to the trade is notified upon confirmation of the trade. If an identical trade is not found, the other QSE to the trade is notified of the “unconfirmed” trade.
43. A QSE may cancel, but not modify, any confirmed trade anytime until 1430 on the day following the Operating Day specified by the trade. The other QSE to the trade, upon cancellation of a confirmed trade, shall be notified of the cancellation.

44. A given trade is unique for the ordered n-tuple {Buying QSE, Selling QSE, Date/Interval and Settlement Point}.  For example, QSE-A as buyer and QSE-B as seller can have one unique trade for Energy for a given Date/Interval and Settlement Point. It is possible to have another trade with QSE-B as buyer and QSE-A as seller since they form a different ordered n-tuple.
· Input:  

· Energy Trade reported to ERCOT by QSEs
· Registration Data (QSE information, Settlement Points information)

· Output:

· A notice of a reported energy trade from ERCOT to both the buying and selling QSEs by using the Messaging System
· Status of a reported energy trade (confirmed or unconfirmed)
· Notification to QSE of its invalid energy trade
· Reason for invalidation and Transaction ID of trade (to submitting QSE)
· Valid Energy trade to MIS Certified Area (accessible by both buying and selling QSEs) 

· Valid Energy trade to settlement system


3.3.3 VA3 – Validation of DC Tie Schedules

	Requirement ID
	VA3 – Validation of DC Tie Schedules

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.4, 4.4.4.1, 4.4.4.2, NPRR014

	Traceability to Sub-Process Maps
	Validated DC Tie Schedules

	Description:
DC Tie Energy Schedules submitted to the ERCOT MDB shall be tracked back to a similar NERC tagged schedule to facilitate accurate accounting and system operation.  This requires that protocol directed specifications be utilized for this validation and linking process.  The QSE submitting a DC Tie Energy Schedule shall provide the following data in their submittal.
A DC Tie Schedule shall be rejected if the QSE involved in the DC Tie Schedule is a Virtual QSE or an Emergency QSE.

Requirements:
45. Each DC Tie Schedule must be submitted by a QSE and must include the following information: 

av. QSE or non-ERCOT Control Area buying the energy
Rejected if QSE is a Virtual QSE or Emergency QSE
aw. QSE or non-ERCOT Control Area selling the energy
Rejected if QSE is a Virtual QSE or Emergency QSE
For the schedule two parties, one shall be a QSE, and the other shall be a non-ERCOT Control Area.
ax. DC Tie Settlement Point for each DC Tie Schedule

ay. Quantity in MW for each 15-minute Settlement Interval of the schedule 

az. First and last 15-minute Settlement Intervals of the schedule and 

ba. NERC tag information, which must conform to the standards set forth in NERC Policy 3 and associated appendixes.

46. Only one QSE out of the buying and selling QSE shall be a non-ERCOT control area.

47. A DC Tie schedule must be confirmed by the Non-ERCOT control area to be considered valid. This is done outside the MMS system. With this requirement, ERCOT must be able to invalidate a DC Tie schedule in the MMS database that does not have a corresponding NERC tag.  This interface should be done through OATI and be automatic based on information available on the schedule and on the NERC tag.
48. A DC Tie Schedule shall be confirmed by non-ERCOT Control Area to be considered valid.

49. The following are requirements for a validated DC Tie schedule, as found in protocol 4.4.4.2:
These do not imply specific MMS requirements except for bullet (1):
50. A validated DC Tie Schedule is a schedule that ERCOT has determined: 

bb. Meets the criteria listed in Section 4.4.4.1, DC Tie Schedule Criteria; 

bc. Is matched —in quantity, time period, DC Tie Settlement Point, and other NERC tag information—by a schedule submitted by a non-ERCOT Control Area; and

bd. For the NERC tag:

· All Control Areas and transmission service providers with approval rights approve the NERC tag (active approval); or

· No Entity with approval rights over the NERC tag has denied it and the approval time window has ended (passive approval).

51. The submitted NERC Tags by the QSE shall be subject to validation for well-formed NERC Tags and against the OATI E-Tags supplied interface data.  The manual confirming process is not in MMS.  However, the confirmed DC tie schedule should save back to MMS for use by RUC.
52. If the relevant E-Tag information is available at the time of submission, QSE shall be notified of the schedules and tags mismatches, if any, as part of the submission response.
If the relevant E-Tag information is not available at the time of submission, then as part of a batch process, the ERCOT Operator shall be notified of the schedules and tags mismatches.
· Input:

· DC Tie Energy Schedules submitted by QSEs to the ERCOT MDB.
· OATI E-Tags Interface Data

· Output:

· Feedback to QSE if schedule does not pass validation and reason
· Notification to ERCOT Operator of mismatch between MDB schedules and implemented OATI NERC tags


3.3.4 VA4 - Validation of Self Schedules

	Requirement ID
	VA4 – Validation of Self Schedules

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.3, 4.4.3.1, 4.4.3.2, NPRR014

	Traceability to Sub-Process Maps
	Validated Self Schedules

	Description:
Self-Schedules, which are not used in DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  This shall provide QSEs with immediate feedback to allow as much time as possible to make the decision to either correct their report and resubmit, or not submit the report.

QSE submissions shall be validated at the time of submission. As part of the submission response, the QSE shall be notified of the PASS or FAIL indicator and appropriate validation errors, if the submission failed. The QSE named in a Self-Schedule shall view the validated Self-Schedules on the MIS certified area.
A Self Schedule shall be rejected if the submitting QSE is a Virtual QSE or an Emergency QSE.

Requirements:
53. Validation shall take place when Self Schedules are reported.

54. The validation check shall check for valid:

be. QSE ID
Rejected if QSE is a Virtual QSE or Emergency QSE
bf. First Settlement Interval (interval includes date information)

bg. Last Settlement Interval (interval includes date information)
bh. Rejected if earlier than first Settlement Interval

bi. Quantity (MW) for each Settlement Interval

bj. Source Settlement Point

bk. Sink Settlement Point

bl. Time of submission

bm. Self-Schedule reports submitted after the end of the Adjustment Period for the applicable Settlement Interval shall be automatically rejected.
· Input:

· Self-Schedule reported to ERCOT from QSE

· Registration Data (QSE information, Settlement Points information)
· Output:

· Notification of self-schedules received by ERCOT

· Notification of invalid self-schedules

· Reason for invalidation and Transaction ID of report to QSE

· Valid Self-Schedule to MIS Certified Area (accessible by applicable QSE only)

· Valid Self-Schedule to Settlements


3.3.5 VA5 – Validation of CRR Offers

	Requirement ID
	VA5 – Validation of CRR Offers

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.5, 4.4.5.1, 4.4.5.2

	Traceability to Sub-Process Maps
	Validated CRR Offers

	Description:
CRR Offers, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the CRR Account Holder.  This shall provide the CRR Account Holder with immediate feedback to have as much time as possible to make the decision to either correct their offer and resubmit, or not submit the offer.  

CRR offer submissions shall be validated at the time of submission. As part of the submission response, the CRR shall be notified of the PASS or FAIL indicator and appropriate validation errors, if the submission failed. The CRR account holder named in a CRR shall view the validated CRR offers on the MIS certified area. 
Requirements:
55. Validation shall take place when CRR Offers are reported to ERCOT.

56. The validation check shall check for valid:

bn. Name of CRR Account Holder

The CRR Account Holder for whom the CRR Offer is being submitted must be shown as the owner in the ERCOT CRR registration system of the CRRs being offered.
Reject if CRR Account Holder is not a NOIE
bo. CRR ID 

· Rejected if CRR Account Holder is not owner of CRR
· Rejected if CRR is not a PTP Option
bp. Source Settlement Point

Rejected if not the same as Source Settlement Point associated with CRR ID 

bq. Sink Settlement Point: 

Rejected if not the same as Sink Settlement Point associated with CRR ID

br. First Hour
bs. Last Hour
· Rejected if earlier than start time
· Rejected if start/end time is out of range of time period defined by CRR ID
bt. Quantity

· Rejected if the sum of offers of the same CRR ID is greater than total quantity of CRR owned by CRR Account Holder (for that CRR ID)
· Multiple offers for the same CRR ID can be submitted
· Rejected if greater than 110% of NOIE peak load forecast (for NOIE PTP Options or PTP Options w/Refund for Real-Time Settlement).

· Minimum Reservation Price ($/MWh): Defaults to $2000/MWh

bu. NOIE Peak Load forecast for Operating Day 
bv. Offer ID
For each offer submitted for the CRR ID, an Offer ID shall be submitted to identify the offer.
bw. Multi-Hour Block Indicator: If it is set as “Multi-Hour Block”, the offer will be cleared same Quantity between specified First Hour and Last Hour. Default is not a “Multi-Hour Block”.

bx. Offer of multiple CRRs

· All CRRs must be of the same type.

· All CRRs must have the same source and sink Settlement Points.

· A block CRR Offer must have the same number of CRRs offered in each hour.

· A block CRR Offer must have contiguous hours for the CRRs offered.

by. Time of submission 

Rejected if later than DAM market closure for bid/offer submission

57. Before 7:00 am, any CRR offers submitted shall go through validations (excluding CRR ownership validation and total quantity). Since the CRR ownership data is not available to the MMS system, the additional validations shall be done by a background process when the data is available (before 7:00 am)

58. At 7:00 am, a background process shall run on the MMS system to validate the submitted CRR offers against the CRR ownership data (CRR ownership and total quantity). This shall allow enough time for the CRR bilateral trades information to be available to the MMS system. The CRR submitter shall be notified of the additional validation results on the Messaging system. 

59. Any CRR offers submitted by the CRR account holder after the background process completes (time to be determined), shall be subject to additional validations, such as whether this CRR offer owner is the real owner and whether the sum of offers of the same CRR ID is greater than total quantity of CRR owned by CRR Account Holder for that CRR ID. 
60. Further details on CRR related issues are included in Appendix 6.
· Input:  

· CRR ownership information from CRR system

· CRR Offer from CRR Account Holders who are NOIEs and this is submitted via the MMS QSE interface.
· Registration Data

· Output: 

· Notification to CRR Account Holder of invalid CRR Offers (both background processes and submission)

· Reason for invalidation and Transaction ID of CRR Offer to CRR Account Holder

· Valid offer posted to MIS Certified Area (accessible by applicable CRR Account Holder only)

· Valid offer input to DAM


3.3.6 VA6 - Validation of PTP Obligation Bids
	Requirement ID
	VA6 – Validation of PTP Obligation Bids 

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.6, 4.4.6.1, 4.4.6.2, NPRR014, NPRR047

	Traceability to Sub-Process Maps
	Validated PTP Obligation Bids

	Description:
PTP Obligation Bids, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  This shall provide QSEs with immediate feedback to allow them to make decision to either correct their offer and resubmit, or not submit the offer.

PTP Obligation Bids offer submissions shall be validated at the time of submission. As part of the submission response, the QSE shall be notified of the PASS or FAIL indicator and appropriate validation errors, if the submission failed. The QSE named in a PTP Obligation Bid shall view the validated PTP Obligation Bids on the MIS certified area. 
PTP Obligation Bids shall be rejected if the submitting QSE is a Virtual QSE or an Emergency QSE.
Requirements:  
61. Validation shall take place when PTP Obligation bids are submitted to ERCOT.

62. The validation check shall check for valid:

bz. QSE ID submitting the PTP Obligation Bid
Rejected if QSE is a Virtual QSE or Emergency QSE
ca. CRR Account Holder ID
cb. Source Settlement Point

cc. Sink Settlement Point
cd. Bid ID (used for overlapping submissions)

ce. Start Date (is Date)
cf. First Hour
cg. Last Hour
ch. Expiration Time and Date: 
· Reject if date is earlier than the Start Date

· Reject if date is not supplied

ci. Quantity

cj. Not-to-Exceed Price ($/MWh)
ck. Multi-Hour Block Indicator: If it is set as “Multi-Hour Block”, the bid will be cleared same Quantity between specified First Hour and Last Hour. Default is not a “Multi-Hour Block”.

cl. Bid for more than one PTP Obligation should:

· Include the same number of PTP Obligations in each hour of the block

· Have the same source and sink Settlement Points

· Have contiguous hours

cm. Time of submission: Rejected if later than DAM market closure for bid/offer submission

cn. Credit Requirement: Rejected if the Counter-Party does not meet criteria of Section 16 and 4.4.10
· Input:  
· PTP Obligation Bid from QSE via the MMS QSE interface
· Registration Data (QSE information, Settlement Points information)
· Output:

· Notification to QSE of invalid PTP Obligation Bid

· Reason for invalidation and Transaction ID of PTP Obligation Bid to QSE
· Valid bid posted to MIS Certified Area (accessible by applicable QSE)

· Valid bid input to DAM


3.3.7 VA7 – Validation of AS Self-Arrangement
	Requirement ID
	VA7 – Validation of AS Self-Arrangement

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.7.1, NPRR008

	Traceability to Sub-Process Maps
	Validated AS Self-Arrangements

	Description:
AS Self-Arrangements, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  This shall provide QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their report and resubmit, or not submit the report.

AS Self-Arrangements submissions shall be validated at the time of submission. As part of the submission response, the QSE shall be notified of the PASS or FAIL indicator and appropriate validation errors, if the submission failed. The QSE named in an AS Self-Arrangement shall view the validated AS Self-Arrangement on the MIS certified area.
Requirements:
63. Validation shall take place when self-arrangement quantities are reported.

64. The validation check shall check for valid:

co. QSE ID

cp. AS type (Reg-Up, Reg-Down, RRS, Non-Spin)

cq. Date

cr. First Hour
cs. Last Hour
ct. Quantity of self-arrangement provided by Load Resources that are not Controllable Load Resources
Rejected: If RRS is more than limiting percentage of AS Obligation
Rejected: If RRS is more than total self-arrangement 
cu. Quantity of self-arrangement provided by Controllable Load Resources
Rejected: If RRS is more than limiting percentage of AS Obligation
Rejected: If RRS is more than total self-arrangement
cv. Quantity of total self-arrangement by type

Reject if self-arrangement is more than total AS Obligation.

cw. Time of submission

Self-Arrangement reports submitted after DAM market closure for bid/offer submission for the Operating Day shall be automatically rejected, unless a SASM is opened or ERCOT calls for more AS offers due to AS insufficiency.

65. All unreported hours of self-arrangement shall be considered as no self-arrangement and ERCOT shall procure those AS quantities in the DAM or DRUC as applicable.

66. This submission shall trigger the credit checking process.
· Input:

· Self-arrangement report from QSE
· Registration Data (QSE information, Resource Parameters)

· Output:

· Notification to QSE of invalid AS self-arrangement

· Notification to QSE that quantity of total self-arrangement is curtailed (in case of excess self-arrangement)

· Reason for invalidation and Transaction ID of report to QSE

· Valid self-arrangement to MIS Certified Area (accessible by applicable QSE only)

· Valid self-arrangement input to DAM


3.3.8 VA8 – Validation of AS Offers

	Requirement ID
	VA8 – Validation of AS Offers

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.7.2, 4.4.7.2.1, 4.4.7.2.2, NPRR014, NPRR061


	Traceability to Sub-Process Maps
	Validated AS Offers

	Description:
AS Offers, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  The MMS shall provide QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their offer and resubmit, or not submit the offer.

AS offers shall be categorized in to three groups:
· Online Reserves: Reg-Up,  Responsive Reserve, Non-Spin Online

· Reg-Down

· Non-Spin Offline
AS Offers shall be rejected if the submitting QSE is a Virtual QSE or an Emergency QSE.

Requirements:
The System shall not validate Resource specific Ancillary Service Offers against the associated Resource’s COP.

Validate AS Offers:
67. Validation shall take place when AS Offers are reported to ERCOT.

68. The validation check shall check for valid:

cx. QSE ID
Rejected if QSE is a Virtual QSE or Emergency QSE
cy. Resource ID: Rejected if Resource not represented by QSE
cz. Flag indicating non-Controllable Load Resource Type
da. AS type (“Online Reserves”, “Reg-Down”, “Non-Spin Offline”)

db. Resource ID: qualified to provide the type of AS

dc. First Hour (is Date and Time which indicates start hour)

dd. Last Hour (is Date and Time which indicates end hour): Rejected if earlier than Start Time
de. Start Date equals End Date

df. Expiration Time and Date (is Date and Time: wall clock time): Rejected if time/date is in the past
dg. Fixed/Variable Quantity Block indicator:  Rejected if indicator is fixed block for Generation Resources or Controllable Load Resources
dh. Offer Curves
· Price ($/MWh): Rejected if more than System-Wide Offer cap (SWCAP)
· For Online Reserves: Reg-Up price, Responsive Reserve price and online Non-Spin price.

· For Reg-Down Reserves: Reg-Down price

· For Non-Spin Offline: Non-Spin offline price
· Quantity (MW): Rejected if more than 150 MW (configurable parameter) when ‘Fixed block’ indicated
· Up to 5 sets of capacity offers: Rejected if more than 5 sets
di. Multi-Hour Block Indicator: If it is set as “Multi-Hour Block”, the offer will be cleared same Quantity between specified First Hour and Last Hour. Default is not a “Multi-Hour Block”
dj. If a fixed quantity block, which may only be offered by a non-Controllable Load Resource, the single price (in $/MW) and single quantity (in MW) for all hours offered in that block
dk. If a variable quantity block, which may be offered by a Generation Resource or a Load Resource, the single price (in $/MW) and single “up to” quantity (in MW) contingent on the purchase of all hours offered in that block; and

dl. Overlapping AS Offers for the particular AS Type shall be rejected in full.
The term “Overlapping” refers to time overlaps.
dm. Time of submission

· Deadline defaults to 1000 for DAM

· If ERCOT calls for more AS offers due to AS insufficiency, a new deadline must be specified (see SC3).
dn. Further details on the Ancillary Service offers are included in Appendix 5.
· Input:

· AS Offer from QSE
· Registration Data (QSE information, Resource parameters)
· Output:

· Reason for invalidation and Transaction ID of AS Offer to QSE

· Valid offer posted to MIS Certified Area (accessible by applicable QSE only)

· Valid offer input to DAM


3.3.9 VA9 – Validation of AS Trade

	Requirement ID
	VA9 – Validation of AS Trade

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.7.3, 4.4.7.3.1, 4.4.7.3.2, NPRR014

	Traceability to Sub-Process Maps
	Validated AS Trades

	Description:
AS Trades shall be validated by the MMS against the Protocol specified criteria and reported to the QSEs.  This shall provide QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their trade and resubmit, or not submit the trade.  Since AS Trades involve more than one QSE, both QSEs must confirm the trade before it is considered valid.  Valid AS Trades only change each QSE AS Supply Responsibility and do not affect the DAM.
An AS Trade shall be rejected if the QSE named as Selling QSE in the AS Trade is a Virtual or an Emergency QSE.

Requirements:
69. The validation check shall take place when an AS Trade is submitted to ERCOT.

70. The validation check shall check for valid:

do. Buying QSE ID

dp. Selling QSE ID
Rejected if selling QSE is a Virtual QSE or Emergency QSE
dq. AS type (Reg-Up, Reg-Down, Responsive Reserve, Non-Spin)

dr. Trade Date

ds. First Hour
dt. Last Hour
Rejected if earlier than First Hour
du. Quantity (MW)

dv. Time of submission
AS Trades submitted after the Adjustment Period for the applicable hours of the Operating Day shall be rejected.
71. The subsequent confirmation check shall check for:

dw. Both the Selling and Buying QSE shall report the trade
dx. An identical trade submitted by the other QSE. If the identical trade is found, the trade is marked as confirmed and the other QSE to the trade is notified upon confirmation of the trade. If an identical trade is not found, the other QSE to the trade is notified of the “unconfirmed” trade.
72. A QSE may cancel, but not modify, any confirmed trade anytime until the end of the Adjustment Period for the time specified by the trade. The other QSE to the trade, upon cancellation of a confirmed trade, shall be notified of the cancellation.

73. A given trade is unique for the ordered n-tuple {Buying QSE ID, Selling QSE ID and Date/Interval. For example, QSE-A as buyer and QSE-B as seller can have one unique trade for an AS type and given Date/Interval. It is possible to have another trade with QSE-B as buyer and QSE-A as seller since they form a different ordered n-tuple.
· Input: 
· AS Trade

· Registration Data (QSE information)
· Output:

· Reason for invalidation and Transaction ID of trade (to submitting QSE)

· Unconfirmed Capacity trade to other QSE (the one that did not submit) for confirmation

· Valid AS trade to MIS Certified Area (accessible by both buying and selling QSEs) 

· Valid AS trade to settlement system


3.3.10 VA10 – Validation of Three-Part Supply Offer - Start-Up and Minimum-Energy Offer and Energy Offer Curve
	Requirement ID
	VA10 – Validation of Three-Part Supply Offer - Start-Up and Minimum-Energy Offer and Energy Offer Curve

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.9.1, 4.4.9.2, 4.4.9.2.1, 4.4.9.2.2, 4.4.9.3, 4.4.9.3.1, 4.4.9.3.2, NPRR006, NPRR014, NPRR061

	Traceability to Sub-Process Maps
	Validated (Three-Part Supply) Energy Bids/Offers

	Description:
Three-Part Supply Offers- Start-Up and Minimum-Energy Offers and Energy Offer Curves, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSEs. This shall provide the QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their offer and resubmit, or not submit the offer.
Three-Part Supply Offers shall be rejected if the submitting QSE is a Virtual QSE or an Emergency QSE.

Requirements:
· The System shall allow at most one hourly Start-Up and Minimum-Energy Offer to be submitted by a Resource into the DAM. 
· The System shall not validate Resource specific Three-Part Supply Offers against the associated Resource’s COP.

Offers Validation:

74. Validation shall take place when Three-Part Supply Offers are reported to ERCOT.

75. The validation check shall check for valid:

dy. QSE ID
Rejected if QSE is a Virtual QSE or Emergency QSE
dz. Resource ID
· Rejected if Resource is not represented by QSE
· Rejected if Resource ID is a RMR unit
· Rejected if Resource is a Load Resource
ea. CCU (Combined Cycle Unit) – required for combined cycle offers when Resource ID represents a combined cycle mode.

eb. Start Time (is Date and Time which indicates start hour)

ec. End Time (is Date and Time which indicates end hour): Rejected if earlier than Start Time

ed. Start Date equals End Date

ee. Expiration Date (is Date and Time: wall clock time): 
· Rejected if date/time is in the past
· Rejected if date/time is not “n” number of hours ahead of the current system time. 

ef. Hot, Intermediate, and Cold Startup Offer Prices ($)

· Rejected if more than approved verifiable Resource-specific startup cost
· Rejected if more than Resource Category Generic Startup Cost and there is no approved verifiable startup cost
eg. Minimum-Energy Offer Price ($/MWh)

· Rejected if more than approved verifiable Resource-specific minimum-energy cost

· Rejected if more than Resource Category Generic Startup Cost and there is no approved verifiable minimum-energy cost

eh. Offer Curve

· Price ($/MWh) and Quantity (MW) pairs – limit of 10

· Rejected if any price is not within range of -$250/MWh to SWCAP
· Rejected if any price is not within the range of the resource-specific price floors and caps
· Rejected if pairs are not entirely monotonically non-decreasing
· IDs of AS offers from same capacity of Resource
· Inclusive or Excusive designation: default is inclusive if not supplied
ei. Percentage of FIP and Percentage of FOP for Startup and Minimum-Energy Offer Caps
· For combined cycle, gas steam, and simple cycle resources: offer rejected unless FIP percentage + FOP percentage=100%

ej. Percentage of FIP and Percentage of FOP for Energy Offer Curve
· For combined cycle, gas steam, and simple cycle resources: offer rejected unless FIP percentage + FOP percentage=100%

ek. Overlapping Three-Part Supply Offers:  If a Three-part Supply Offer (or Energy Offer Curve only) had been previously submitted for the same Resource ID for the same time period, the new offer will overwrite the old offer for the hours specified in the new offer.  Any portions of the old offer containing hours not specified in the new offer will be maintained.
el. Time of submission

· Input:

· Three-part supply offer - Startup/Minimum Energy Offer and Energy Offer Curve from QSE
· Generic Caps
· Verifiable Startup
· Minimum Energy Costs (from Settlements)
· Resource-specific price floors and caps

· Registration Data (QSE information, Resource parameters)
· Output:

· Reason for invalidation and Transaction ID of Startup/Minimum Energy Offer to QSE

· Valid offer posted to MIS Certified Area (accessible by applicable QSE only)

· Valid offer input to DAM


3.3.11 VA11 – Validation of DAM Energy-Only Offers

	Requirement ID
	VA11 – Validation of DAM Energy-Only Offers

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.9.5, 4.4.9.5.1, 4.4.9.5.2, NPRR014, NPRR061

	Traceability to Sub-Process Maps
	Validated (Three-Part Supply) Energy Bids/Offers

	Description:
DAM Energy-Only Offers, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  

This shall provide QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their offer and resubmit, or not submit the offer.
DAM Energy-Only Offers shall be rejected if the submitting QSE is a Virtual QSE or an Emergency QSE.

Requirements:
76. Validation shall take place when a DAM Energy-Only Offer is reported to ERCOT. The minimum generation for DAM Energy-Only Offer can be zero.
77. The validation check shall check for valid:

em. QSE ID
Rejected if QSE is a Virtual QSE or Emergency QSE
en. Settlement Point

eo. Offer ID (used for overlapping submissions)
ep. Start Date
eq. First Hour
er. Last Hour: Rejected if earlier than first hour
Expiration Date: Rejected if time/date is in the past
es. Fixed Quantity/Variable Quantity/Curve indicator

et. Fixed or Variable Quantity: Price ($/MWh) and Quantity (MW)

eu. Curve: Price ($/MWh) and Quantity (MW) pairs – limit of 10

Rejected if any price is not within range of  -$250/MWh to SWCAP
Rejected if pairs are not entirely monotonically non-decreasing
ev. Multi-Hour Block Indicator: If it is set as “Multi-Hour Block”, the offer will be cleared same Quantity between specified First Hour and Last Hour. Default is not a “Multi-Hour Block”.

ew. Time of submission: Submissions for the Operating Day after the specified DAM deadline shall be rejected. 
· Input:

· Energy Offer from QSE
· Registration Data (QSE information, Settlement Point information)
· Output:

· Reason for invalidation and Transaction ID of Energy Offer to QSE

· Valid offer posted to MIS Certified Area (accessible by applicable QSE only)

· Valid offer input to DAM


3.3.12  VA12 – Validation of DAM Energy Bids

	Requirement ID
	VA12 – Validation of DAM Energy Bids

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.9.6, 4.4.9.6.1, 4.4.9.6.2, NPRR014

	Traceability to Sub-Process Maps
	Validated (Three-Part Supply) Energy Bids/Offers

	Description:
DAM Energy Bids, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  

This shall provide QSEs with immediate feedback to allow them to make the decision to either correct their offer and resubmit, or not submit the offer.
DAM Energy Bids shall be rejected if the submitting QSE is a Virtual QSE.

Requirements:
78. Validation shall take place when a DAM Energy Bid is reported to ERCOT.

79. The validation check shall check for valid:

ex. QSE ID
Rejected if QSE is a Virtual QSE
ey. Settlement Point

ez. Bid ID (used for overlapping submissions)
fa. Start Date
fb. First Hour
fc. Last Hour: Rejected if earlier than first hour
fd. Expiration time/date: Rejected if time/date is in the past

fe. Fixed Quantity/Variable Quantity/Curve indicator

ff. Fixed or Variable Quantity: Price ($/MWh) and Quantity (MW)

fg. Curve

· Price ($/MWh) and Quantity (MW) pairs – limit of 10

· Rejected if pairs are not entirely monotonically non-increasing
· If the first price-quantity pair is greater than zero, the first price-quantity pair price will be extended to cover the range between zero and the first price-quantity pair quantity.  This does not affect the 10 pair limit.

fh. Multi-Hour Block Indicator: If it is set as “Multi-Hour Block”, the bid will be cleared same Quantity between specified First Hour and Last Hour. Default is not a “Multi-Hour Block”.

fi. Time of submission: Submissions for the Operating Day after the specified DAM deadline shall be rejected.
· Input:

· DAM Energy Bid from QSE

· Registration Data (QSE information, Settlement Points information)

· Output:

· Reason for invalidation and Transaction ID of DAM Energy Bid to QSE

· Valid bid posted to MIS Certified Area (accessible by applicable QSE only)

· Valid bid input to DAM


3.3.13 VA13 – Notice of Validation Rules

	Requirement ID
	VA13 – Notice of Validation Rules 

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.2.4

	Traceability to Sub-Process Maps
	Not on map

	Description:
Rules for validation of QSE submitted data shall be made available to QSEs so that they can validate their data before submission if they choose to do so.  This shall decrease the number of invalid submissions to ERCOT.

Validation rules can be published by the MMS to the MIS Secure Area at any time.
· Input:

· Validation Rules from software documentation and code

· Output:

· Validation Rules and Code to MIS Secure Area (accessible by all QSEs)


3.3.14 VA14 – Validation of COP

	Requirement ID
	VA14 – Validation of COP 

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9, 3.9.1, 3.9.2, NPRR008

	Traceability to Sub-Process Maps
	Validated COPs

	Description:
Each QSE that represents a Resource must submit a COP to ERCOT that reflects expected operating conditions for each Resource for each hour in the Operating Day and the next seven Operating Days. ERCOT shall accept COPs for resources only from the QSE representing the Resource.
QSEs shall update their COPs to reflect changes in availability of any Resource not later than 60 minutes after the event that caused the change. 
Requirements:
80. Validation shall take place when a COP is reported to the MMS system
81. The validation shall check for valid:

fj. Name of the Resource
fk. Date

fl. Start Hour

fm. End Hour
fn. Expected Resource Status:

· Select one of the following for Generation Resources synchronized to the ERCOT System that best describes the Resource’s status - the validation should check that the particular resource type as indicated in the registration data is permitted to have a given status:
· ONRUC – On-Line and the hour is a RUC-Committed Interval
· ONREG – On-Line Resource with Energy Offer Curve providing Regulation Service
· ON – On-Line Resource with Energy Offer Curve


· ONDSR – On-Line Dynamically Scheduled Resource
· ONOS – On-Line Resource with Output Schedule
· ONOSREG – On-Line Resource with Output Schedule providing Regulation Service
· ONDSRREG – On-Line Dynamically Scheduled Resource providing Regulation Service
· ONTEST – On-Line Test with Output Schedule
· ONEMR – On-Line EMR (available for commitment or dispatch only for ERCOT-declared Emergency Conditions; the QSE can appropriately set LSL and HSL to reflect operating limits); and

· ONRR – On-Line as a synchronous condenser (hydro) providing Responsive Reserve but unavailable for dispatch by SCED and available for commitment by RUC
· Select one of the following for Off-Line Generation Resources not synchronized to the ERCOT System that best describes the Resource status:

· OUT – Off-Line and unavailable
· OFFNS – Off -Line but reserved for Non-Spin
· OFF – Off-Line but available for commitment by DAM and RUC; and

· EMR – Available for commitment only for ERCOT-declared Emergency Condition events; the QSE can appropriately set LSL and HSL to reflect operating limits; and

· Select one of the following for Load Resources:

· ONRGL – Available for dispatch of Regulation Service
· ONRRCLR – Available for dispatch of Responsive Reserve Service as a Controllable Load Resource;
· ONRL – Available for dispatch of Responsive Reserve Service or Non-Spin, including Load Resources on high-set under frequency relays (excluding Controllable Load Resources); and

· OUTL – Not available
fo. The High Sustained Limit (HSL)
fp. The Low Sustained Limit (LSL);

fq. The High Emergency Limit (HEL);

fr. The Low Emergency Limit (LEL); and

fs. Ancillary Service capacity in MW for Non-RMR units. Reject submission if COP is submitted for RMR units:

Reg-Up;

Reg-Down;

Responsive Reserve; and

Non-Spin 

82. For combined-cycle Resources, the above items are required for each operating configuration. Only one operating configuration can be specified on-line for each time period.
83. A QSE representing a Wind-Powered Generation Resource (WGR) must enter an HSL value that is less than or equal to the amount for that Resource from the most recent Wind-Powered Generation Resource Production Potential provided by ERCOT.  

84. A QSE representing a Resource that has a Resource Status of ONTEST must self-commit the Resource and must submit an Output Schedule for the Resource.

85. Reject COPs that do not meet the criteria as listed in protocol sections 3.9.1, 3.9.2 as applicable to DAM and notify the QSE through the Messaging System of the validation errors. 

86. A QSE representing a Resource that has an Energy Offer Curve valid for an hour of the COP, cannot designate a Resource Status of ONTEST, ONOS or ONDSR for that hour for that Resource.
87. If the COP is modified in the Adjustment period for AS, HSL/LSL and/or status changes, the COP change must trigger (flag) an alarm condition for the ERCOT Operator. Refer to section AE2 for further details.
88. Modifications to the COP cannot be made for past time
· Input:
· COP from QSE

· Output:  

· Pass or Fail Indication of COP submission

· Reason for invalidation and Transaction ID of COP to QSE


3.4 Business Sub-Process 4: Credit Requirement for DAM Bids and Offers

3.4.1 CR1 – Credit Requirement

	Requirement ID
	CR1 – Credit Requirement

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.10
16.11.4.5, NPRR047

	Traceability to Sub-Process Maps
	Not on Map

	Description:
Each QSE’s ability to bid and offer in the DAM is subject to credit exposure from the QSE’s bids and offers being within the credit limit for DAM participation established for the entire Counter-Party of which the QSE is part of, and taking into account the credit exposure of accepted DAM bids and offers of the Counter-Party’s other QSEs. If the criteria in Section 4.4.10, Credit Requirement for DAM Bids and Offers, are not met, the MMS shall reject the QSE’s bids and offers whose credit exposure exceeds its Counter-Party’s credit limit for DAM participation, and shall notify the QSE through the MIS Certified Area.

This requirement should be referenced by the validation process of DAM Energy Bids, DAM Energy-Only Offers, PTP Obligation Bids, self-arranged Ancillary Services and Three-Part Supply Offers considered in DAM. The credit check validation (which is part of the Phase 2 validation in section PD3) shall be performed daily at 7:00 am and the results of these validations be notified to the QSE. This shall allow the QSEs to re-submit their DAM input data as necessary before the DAM market closure.
Requirements:
89. DAM bids and offers of all QSEs of the Counter-Party shall be accepted in the ascending order of submission times for the same category of Offers or Bids in lieu of a pre-defined priority order of credit limit check, while ensuring that the credit exposure from accepted bids and offers do not exceed the Counter-Party’s credit limit for DAM participation. The categories of Offers and Bids including the following:

ft. AS not Self-Arranged,
fu. Offers (exclusive of PTP Option Offers declared for Real-Time settlement and AS Offers), and
fv. Bids (inclusive of Energy Bids and PTP Obligation Bids).
The defined priority order of credit checking is the following:
fw. AS not Self-Arranged is first applied for credit limit check;
fx. Offers;
fy. Bids.

90. MMS shall reject the QSE’s individual bids and offers whose credit exposure exceeds the Counter-Party’s credit limit for DAM participation and shall notify the QSE through the MIS Certified Area as soon as practical.
91. ERCOT calculates credit exposure for bids and offers in the DAM as follows:
fz. For each DAM Energy Bid, the quantity of the bid multiplied by the greater of zero or the bid price.   
ga. For each DAM Energy Offer, the product of the quantity of the offer times the 95th percentile of the hourly difference of Real-Time Settlement Point Price and Day-Ahead Settlement Point Price over the previous 30 days for the hour.

gb. For DAM Energy Bids and Offers at the same Settlement Point for the same hour, ERCOT must calculate the credit exposure as the maximum of the credit exposure for the DAM Energy Bid as calculated in 1 or the credit exposure for the DAM Energy Offer as calculated in 2 above.

gc. For PTP Obligation Bids, the sum of the quantity of bid multiplied by the bid price, if positive, plus 95th percentile of the hourly positive price difference between the source Real-Time SPP minus the sink Real-Time SPP over the previous 30 days for the hour. 

gd. Only positive price differences shall be used to determine the 95th percentile.  Since the hourly price difference between source and sink cannot always be positive, there shall not always be 30 values to take the 95th percentile of, and therefore the equivalency described above in the energy offer percentile cannot always apply.  The MMS shall use linear interpolation to compute the 95th percentile when it lies between two different values 

ge. For Ancillary Services not self-arranged, the product of the quantity of Ancillary Service not self-arranged times the 95th percentile of the hourly MCPC for that Ancillary Service over the previous 30 days for that hour. 

gf. Counter-Party’s credit limits will be passed to MMS from the Credit system on Business Day evenings.  The credit check validation shall be performed daily at 0700. 

gg. Credit check validations (where required) shall also be performed after 0700 during input submission for submissions applicable to the DAM executed that day. A credit limit failure error shall be generated -- with the dollar value that is allowable—when a QSE’s bid exceed the Counter-Party’s credit limit. 
gh. If no new credit limit is received from the Credit system, the credit check validation shall use the Counter-Party’s credit limit for DAM participation provided on the most recent Business Day that is adjusted for accepted bids and offers for the Day-Ahead Markets that have cleared since the last receipt of credit limits from the Credit system until a new credit limit for that QSE’s Counter-Party is received from the Credit system. The credit limit adjustment process is described in 3.4.2.
· Input

· Counter-Party’s credit limit (from ERCOT Credit Monitor System) to bids and offers in the DAM subject to the criteria under Section 4.4.10, Credit Requirement for DAM Bids and Offers.
· Counter-Party to QSE mapping data
· QSE’s Ancillary Services not self-arranged, PTP Obligation Bids, DAM Energy Bids and Offers and Three-Part Supply Offers considered in DAM.
· Real-Time Settlement Point Price and Day-Ahead Settlement Point Price over the previous 30 days for the hour

· The hourly MCPC for Ancillary Services over the previous 30 days for that hour

· Output

· QSE’s Credit exposure for DAM bids and Offers.

· If QSE’s credit exposure for DAM bids and Offers is more than the Counter-Party’s Credit limit for DAM:

· Reject Bids and Offers of that QSE whose credit exposure exceeds its Counter-Party’s credit limit for DAM participation
· Notify that QSE violated its Counter-Party’s credit limit
· Notify that QSE of its Counter-Party’s credit limit value.


3.4.2 CR2 – Credit Limit Adjustment
	Requirement ID
	CR2 – Credit Requirement Adjustment

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.10
16.11.4.5, NPRR047

	Traceability to Sub-Process Maps
	Not on Map

	Description:
If no new credit limit is received from the Credit system, MMS shall adjust the Counter-Party’s credit limit for DAM participation provided on the most recent Business Day for the bids and offers that have cleared for the Day-Ahead Markets since the last receipt of credit limits from the Credit system until a new credit limit for that QSE’s Counter-Party is received from the Credit system.

This credit adjustment process should be completed before 7:00 AM Day-Ahead (when the system starts Phase 2 validation). The updated Counter-Party’s credit limit is only used for DAM participation, and shall notify the QSE through the MIS Certified Area

Requirements:

92. DAM cleared bids and offers of all QSEs of the Counter-Party shall be included in the credit adjustment. The categories of Offers and Bids including the following:

gi. AS not Self-Arranged,

gj. Offers (exclusive of PTP Option Offers declared for Real-Time settlement and AS Offers), and

gk. Bids (inclusive of Energy Bids and PTP Obligation Bids).

93. ERCOT adjusts the credit limit for DAM cleared bids and offers as follows:
gl. For each cleared DAM Energy Bid, the cleared quantity multiplied by the associated DAM Settlement Point Price.

gm. For each cleared DAM Energy Offer, the product of the cleared quantity of the offer times the 95th percentile of the hourly difference of Real-Time Settlement Point Price and Day-Ahead Settlement Point Price over the previous 30 days for the hour.

gn. For cleared DAM Energy Bids and Offers at the same Settlement Point, the hourly credit limit adjustment is the sum of the hourly credit limit adjustment for the cleared DAM Energy Bid as calculated in (a) and the hourly credit limit adjustment for the cleared DAM Energy Offer as calculated in (b) above.
go. For cleared PTP Obligation Bids, the sum of the cleared quantity multiplied by the SPP difference between the source and sink, if positive, plus 95th percentile of the hourly positive price difference between the source Real-Time SPP minus the sink Real-Time SPP over the previous 30 days for the hour. 

gp. For PTP Obligations bids, only positive price differences shall be used to determine the 95th percentile.  Since the hourly price difference between source and sink cannot always be positive, there shall not always be 30 values to take the 95th percentile of, and therefore the equivalency described above in the energy offer percentile cannot always apply.  The MMS shall use linear interpolation to compute the 95th percentile when it lies between two different values 

gq. For Ancillary Services not Self-Arranged, the product of the quantity of Ancillary Service not Self-Arranged times the hourly MCPC for that Ancillary Service. 

· Input

· Counter-Party’s credit limit used by last DAM, which is either provided by ERCOT Credit System on the most recent Business Day or Adjusted by last credit adjustment process.

· Counter-Party to QSE mapping data
· QSE’s Ancillary Services not Self-Arranged, cleared PTP Obligation Bids, cleared DAM Energy Bids and Offers and cleared Three-Part Supply Offers in DAM.
· Real-Time Settlement Point Price and Day-Ahead Settlement Point Price over the previous 30 days for the hour

· DAM hourly MCPC for Ancillary Services and DAM hourly LMP for all Settlement Points
· Output

· Counter-Party’s Credit Limit adjusted for DAM Bids and Offers.

	


3.5 Business Sub-Process 5: Ancillary Service Insufficiency Check

3.5.1 SC1 – AS Insufficiency Check

	Requirement ID
	SC1 – AS Insufficiency Check

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.18
4.5.2 (1)

	Traceability to Sub-Process Maps
	AS Insufficiency Check

	Description:
The purpose of the AS Insufficiency Check is to determine whether enough AS have been reported (in the form of AS Offers and Self-arrangements) to cover the total AS requirement. If it appears that there is insufficient AS, this gives ERCOT the opportunity to call for additional AS offers for the DAM. 
The MMS shall perform the AS Insufficiency Check as follows:
94. The AS Insufficiency check shall normally run at 1000 in the Day-Ahead.  The check shall be initiated by the ERCOT Operator.

95. The AS Insufficiency Check shall determine AS sufficiency for each AS type of each hour of the Operating Day.

96. If the AS Insufficiency check reports insufficiency, ERCOT shall wait at least 30 minutes before executing DAM to allow submission of new AS offers.
97. In the AS Insufficiency Alert sent out to QSE, the MMS shall inform the market the available quantity of that type AS and the total of associated linked offers.

98. If the additional Ancillary Service Offers are still insufficient for DAM clearing to supply the Ancillary Service required in the Day-Ahead Ancillary Service Plan, then  the DAM clearing engine shall preserve AS Plan requirements in the following order of priority: 
gr. Reg-Up

gs. Reg-Down

gt. Responsive Reserve

gu. Non-Spin
· Inputs:

· All DAM clearing engine inputs

· Outputs:

· AS Insufficiency status (Sufficient/Insufficient) to ERCOT Operator

· If Insufficient, the details of the AS insufficiencies to ERCOT Operator and SC2

· Hours, Quantity, and Type of AS as appropriate


3.5.2 SC2 – AS Insufficiency Alert

	Requirement ID
	SC2 – AS Insufficiency Alert

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.2 (1)(a)

6.5.9.3.3(2)(b)
6.5.9.3.3 (7)

	Traceability to Sub-Process Maps
	AS Insufficiency Check

	Description:
The purpose of the AS Insufficiency Alert is to notify QSEs of the need for additional AS Offers.  The AS Insufficiency Alert shall be specific to help QSEs know what types, quantities, and hours of AS are expected to be insufficient, to the best of the ERCOT Operator’s knowledge.
Requirements:
99. Upon completion of the AS Insufficiency Check, if AS insufficiency is determined as specified in SC1, the MMS shall create a draft alert containing the AS insufficiency information output by SC1.

100. ERCOT Operators shall have the ability to edit the alert before distribution.

101. The alert shall be posted to the MIS Secure Area (accessible by all QSEs) when released by ERCOT Operators.
· Inputs:

· Output of AS Insufficiency Check (SC1)

· Outputs:

· Draft alert to ERCOT Operator

· Final alert posted to the MIS (that includes all of the data elements described above ie., types, quantities, hours, etc)


3.5.3 SC3 – Additional AS Offer Validation

	Requirement ID
	SC3 – Additional AS Offer Validation

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.2 (1)(b)



	Traceability to Sub-Process Maps
	Validated AS Self-Arrangements

	Description:
Additional AS Offers can be requested by ERCOT prior to executing the DAM when ERCOT believes there will be insufficient AS, as determined by the AS Insufficiency Check (SC1).  The additional offers are subject to additional validation criteria, to prevent the price on existing AS Offers from being increased. The MMS shall receive and validate these offers.
Requirements:
102. All criteria for validation of AS Offers (VA8) apply, with the following exceptions:

gv. AS Offers shall not be rejected due to submission after DAM market closure of bid/offer submission.

gw. AS Offers shall be rejected if submitted after the Alert specified deadline.

gx. AS Offers shall be rejected if, for amounts up to the quantity offered before the Alert, the new price of the Offer is higher than the price submitted before the Alert.

gy. New AS Offers shall be rejected if the lowest priced quantity of the previously submitted offers is not resubmitted.
· Inputs:

· AS Offer from QSE
· Outputs:

· Reason for invalidation and Transaction ID of AS Offer to QSE

· Valid offer posted to MIS Certified Area (accessible by applicable QSE only)

· Valid offer input to DAM


3.6 Business Sub-Process 6: CRR Day-Ahead Simultaneously Feasibility Test

3.6.1 CF1 – CRR Day-Ahead SFT

	Requirement ID
	CF1 – CRR Day-Ahead SFT

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.5.2, 4.5.1 (2), 4.5.1 (5), 4.5.1 (6), 4.5.1 (8)

7.1, 7.2, 7.3, 7.9

	Traceability to Sub-Process Maps
	Simultaneous Feasibility Test

	Description:
CRR may have been oversold due to the Network topology difference between the yearly/monthly auction and DAM. The MMS shall complete a Day-Ahead Simultaneous Feasibility Test (SFT) to determine hourly oversold CRR quantities, prior to execution of the DAM. 

CRR Owners can obtain CRRs through CRR auctions, PCRR allocations; McCamey Area Flowgate Rights allocations, or Bilateral transactions. Each CRR is one of these types:

gz. Point-to-Point (PTP) Option, some of which may be PCRRs

ha. PTP Obligation, some of which may be PCRRs

hb. PTP Option with Refund, all of which are PCRRs

hc. PTP Obligation with Refund, all of which are PCRRs

hd. Flowgate Right (FGR), including a MCFRI
Requirements:
103. The SFT shall model the effect of all assigned CRRs on the Day-Ahead Updated Network Model topology.  Day-Ahead Updated Network Model shall be built based on the Normal Ratings of network elements, with Dynamic Ratings based on the expected temperatures for each hour of the next day, and including information from the Outage schedules.
104. Assigned CRRs that have a source and/or sink at Load Zones or Hubs shall be allocated to electrical buses based on Load Distribution Factor and Hub Distribution Factor respectively. 
105. Sources and sinks of CRRs at Hubs shall be allocated to Hub buses based on Distribution Factors specified in the definition of each Hub and then be further distributed to each electrical bus in that Hub bus on an average basis

106. For CRR sources/sinks at load zone, if load distribution to an electrical bus and the bus is dead, then the bus’ load shall be distributed to other buses in the zone. For CRR at a bus and the bus is dead, if the disconnected load is defined with a load rollover scheme, the disconnected load shall be rolled over accordingly.

107. PTP options shall be evaluated as the positive power flows on all directional transmission elements, excluding all the negative flows.  PTP obligations shall be evaluated as the positive and negative flows on all directional transmission elements. The Flowgate Right (FGR) shall be modeled by accounting for the positive power flows represented by the quantity of FGRs on the defined flowgate elements impacted by the FGR.
108. The SFT shall also consider the Contingency List, RAP/SPS and Non-Thermal constraints. For base case, the SFT shall use non-linear DC Power Flow for PTP obligations and incremental DC Power Flow for PTP options. For Contingency cases, the SFT shall use incremental DC Power Flow. 
109.  Figure 3‑1
 shows the flow diagram of the basic CRR SFT process. Further details are included in Appendix 3.
110. With the CRR obligations imposed on the network, if the power flow (nonlinear DC) fails to converge, the process shall stop to allow ERCOT Operators to remedy the possible data problems. The changes made to remedy the data problems will be recorded. The CRR options shall be solved via incremental or DC power flow model. As such, there is no convergence issue. See Appendix 6 for details.
111. After SFT execution, Day-Ahead Weighted Shift Factors for settlement points per violated constraint shall be calculated.  The Weighted Shift Factors for load zone shall be calculated by using Load Distribution Factors of that zone. The Weighted Shift Factors for Hubs shall be calculated by using Hub Distribution Factors.
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 Figure 3‑1. CRR SFT Flow Diagram

· Inputs: 
· Normal Network Ratings, Dynamic Ratings based on weather for next day, and Outage schedules

· Contingency List 
· RAP/SPS

· Non-Thermal constraints

· Load Distribution Factors for load zones

· Distribution Factors for Hubs 

· Point-to-Point (PTP) Option, some of which may be PCRRs
· PTP Obligation, some of which may be PCRRs

· PTP Option with Refund, all of which are PCRRs

· PTP Obligation with Refund, all of which are PCRRs

· Flowgate Right (FGR), including a MCFRI
· Outputs:

· Hourly oversold quantities for each violated constraint 

· Transmissions limit quantities for each violated constraint
· Overloaded element ID and contingency ID of each violated constraint
· Day-Ahead Weighted Shift Factors for all settlement points per violated constraint


3.6.2 CF2 – Day-Ahead Allocation of McCamey Flowgate Rights
	Requirement ID
	CF2 – Day-Ahead MCFRI Allocation

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	NPRR005, NPRR070

	Traceability to Sub-Process Maps
	Day-Ahead MCFRI Allocation

	Description:

In the DAM, 90% of McCamey Area flowgate capacity, adjusted for PCRR impacts and MCFRIs previously allocated, as MCFRIs to each McCamey Area WGR, shall be allocated no later than one hour prior to the scheduled execution of DAM clearing. The allocation shall be in proportion to its Capacity Impact as a percentage of the sum of all Capacity Impacts for McCamey Area WGRs for the corresponding flowgate. Capacity Impact of each McCamey Area WGR eligible for MCFRIs on each McCamey Area flowgate is determined by multiplying the maximum rated output for the WGR times its Shift Factor from the base case transmission model for the corresponding McCamey Area flowgate relative to the Load-weighted average Shift Factor of all Electrical Buses in ERCOT.
All commercial and committed WGRs in the McCamey Area must be included in the analysis, but MCFRIs may be allocated only to QSEs representing WGRs that are in commercial operation. The determination of available McCamey Area flowgate capacity must account for reduced flowgate element capacities resulting from CRRs already sold or allocated.
This MCFRI allocation in the DAM is closely related to the DAM SFT function, which shall therefore make full use of the capabilities from it.
Requirements:

In Addition to the SFT functions as are described in Section 3.6.1 CF1 – CRR Day-Ahead SFT, the SFT shall have the following capabilities for MCFRI allocation in the DAM:
112. The SFT shall be able to calculate the remaining capacity of each McCamey Area flowgate. The remaining capacity of each McCamey Area flowgate is defined as the difference between 90% of each McCamey Area flowgate capacity and the flow on it resulting from all the CRRs outstanding in the DAM.

113. If, for a McCamey Area flowgate, its calculated remaining capacity has a positive value, the following procedures shall be performed:

a. From the base case transmission model, calculate Shift Factors of McCamey Area WGRs eligible for MCFRIs for the corresponding McCamey Area flowgate relative to the Load-weighted average Shift Factor of all Electrical Buses in ERCOT.
b. Determine capacity impact of each McCamey Area WGR eligible for MCFRIs on each McCamey Area flowgate by multiplying the maximum rated output (HSL from COP) for the WGR times its Shift Factor calculated in step a.
c. Calculate the allocation factor for each McCamey Area WGR eligible for MCFRIs for the corresponding McCamey Area flowgate as the ratio of its Capacity Impact and the sum of all Capacity Impacts for McCamey Area WGRs for the corresponding flowgate.

d. The MCFRIs allocated to each McCamey Area WGR eligible for MCFRIs for the corresponding McCamey Area flowgate are determined by multiply the remaining capacity and its allocation factor of each McCamey Area flowgate.
114. If, for a McCamey Area flowgate, its calculated remaining capacity does not have a positive value (less than or equal to 0), no allocation is performed on this flowgate.
115. The DAM allocation of McCamey Area flowgate rights is finished.
· Inputs: 

In addition to the input data as specified for DAM SFT in Section 3.6.1 CF1 – CRR Day-Ahead SFT, the following additional data are required for the DAM allocation of McCamey Area flowgate rights:

· McCamey Area flowgates definitions
· A list of all commercial and committed WGRs in the McCamey Area
· Maximum rated outputs for WGRs
· Outputs:

· 90% Capacity limits for McCamey Area flowgates 

· Flows on McCamey Area flowgates resulting from all the CRRs and MCFGIs outstanding in the DAM
· the remaining capacity of each McCamey Area flowgate. The remaining capacity of each McCamey Area flowgate
· MW amount of MCFRIs allocated to each McCamey Area WGR eligible for MCFRIs for each McCamey Area flowgate
· Allocation Factors of each each McCamey Area WGR eligible for MCFRIs for each McCamey Area flowgate



3.7 Business Sub-Process 7: Derating CRR Options Declared for Settlement in Real-Time
3.7.1 DC1 – Derating CRR Options Declared for RT

	Requirement ID
	DC1 – Derating CRR Options Declared for RT

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.5, 4.5.1 (5), 4.5.1 (6), 4.5.1 (8), NPRR012
7.9

	Traceability to Sub-Process Maps
	Derating CRR options 

	Description:
NOIEs could hold PTP Options and PTP Options with refund to be settled in Real-Time. The directional network element flows for PTP Options declared for settlement in Real-Time shall be properly accounted for in determining the available transmission network capacity in the DAM.  In the event the available transmission capability in the DAM cannot accommodate all PTP Options declared for settlement in Real-Time, any PTP Option declared for settlement in Real-Time that impacts overloaded directional network elements shall be appropriately derated for DAM modeling purposes only in proportion to that impact.
Requirements:
116. In the event the available transmission capability in the DAM cannot accommodate all PTP Options declared for settlement in Real-Time, any PTP Option declared for settlement in Real-Time that impacts overloaded directional network elements shall be appropriately derated for DAM modeling purposes only in proportion to that impact.
117. The ERCOT Operator shall be able to run the CRR Option Derating prior to DAM.  The CRR Options Derating shall use a Weighted Least Square method to derate the CRR Options declared for Real-Time Settlement. The CRR Options Derating shall determine the minimum CRR quantity adjustment to relieve the transmission constraints violations. The CRR derating shall be determined by the MMS where each hour of the DAM study period shall be executed independently. Appendix 4 shows the CRR Derating mathematical problem formulation. 
118. After CRR Option Derating execution, CRR quantities shall be truncated to tenths of a MW (0.1 MW).
Figure 3‑2 shows the flow diagram of the CRR Option derating process.
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Figure 3‑2. CRR Options Derating Flow Diagram
The above figure shows a procedure that is used in the presence of SPS/RAP in order to correctly account for the action of SPS/RAP. The SFT for Based Case and All Contingencies step determines Transmission constraints (limit and corresponding shift factors) to be used in the Weighted Least-Square Derating of CRR Options step.
Further details on CRR related issues are included in Appendix 6.
· Inputs:

· PTP Options and PTP Options with Refund that are declared by NOIEs for Real-Time settlement

· Normal Network Ratings, Dynamic Ratings calculated on basis of weather forecast for next day, and Outage schedules

· Contingency List
· RAP/SPS

· Non-Thermal constraints

· Load Distribution Factors for load zones

· Distribution Factors for Hubs (hub is an average of buses in that hub)

· Outputs:

· CRR options Derated quantities and offer prices to settlements

· The remaining amount of the PTP Options, declared for real-time settlement, after the PTP Option derating 


3.8 Business Sub-Process 8: Day Ahead Clearing Process  

3.8.1 CE1 – DAM Pre-processing

	Requirement ID
	CE1 – DAM Pre-processing

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.4, 3.5, 

4.5.1 (5), 4.5.1 (6)

	Traceability to Sub-Process Maps
	DAM Pre-Process

	Requirements:
119. ERCOT shall determine the appropriate Load distributions 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 default distribution is the State Estimator hourly distribution for the seven days before the Operating Day.  If ERCOT decides, in its sole discretion, to change this distribution for reasons such as anticipated weather events or holidays, ERCOT shall select a State Estimator distribution from a proxy day reasonably reflecting the anticipated distribution in the Operating Day. 

120. The MMS shall provide an option to allow ERCOT to change this distribution.

121. Offers, bids, and sources and sinks of CRRs at Load Zones shall be allocated to electrical buses based on Load Distribution Factors.

122. Offers, bids, and sources and sinks of CRRs at Hubs shall be allocated to Hub buses based on Distribution Factors specified in the definition of each Hub and then be further distributed to each electrical bus in that Hub bus on an average basis.

123. For offers, bids, and sources and sinks of CRRs at load zone, if load distribution to an electrical bus and the bus is dead, then the bus’ load shall be distributed to other buses in the zone.

124. For offers, bids, and sources and sinks of CRRs at bus and the bus is dead, if the disconnected load is defined with a load rollover scheme, the disconnected load shall be rolled over accordingly. If not, the load shall be dropped.

· Inputs:

· Load Distribution Factors for load zones

· Distribution Factors for Hub

· Energy offers and energy bids at Load Zones for each hour

· CRRs that have a sources and/or sink at Load Zones for each hour

· Energy offers and energy bids at Hubs for each hour

· CRRs that have a sources and/or sink at Hubs for each hour

· Settlement point relationships to buss

· Outputs:

· Energy offers and energy bids by bus for each hour

· CRRs by bus for each hour
· Modified Load Distribution Factors for load zones
· Modified Distribution Factors for Hub


3.8.2 CE2– Initial Commitment Status
	Requirement ID
	CE2- Initial Commitment Status

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.1 (4), 4.5.1 (4)(c)

	Traceability to Sub-Process Maps
	DAM Pre-Process

	Description:
125. DAM shall use the historical commitment data, the On-line and Off-line status for the current Operating hour from EMS and the COP status for remaining hours of the current Operating Day to project the initial commitment status at the beginning of the next Operating Day.

126. The DAM shall retrieve both the current Resource commitment status (On-line or Off-line) and the historical Resource commitment status from EMS.  The historical commitment status data include: 

he. Number of start up of the Operating Day until the end of previous hour.

hf. If the Resource was On-line, the number of hours it has been On-line until the end of previous hour.

hg. If the Resource was Off-line, the number of hours it has been Off-line until the end of previous hour.


3.8.3 CE3 – Network Security Monitor

	Requirement ID
	CE3 – Network Security Monitor

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.1 (4)(c)

	Traceability to Sub-Process Maps
	Network Security Monitor

	Description:
127. The Network Security Monitor (NSM) function shall be used in the solution process of Day-Ahead Market Clearing Engine (MCE) and Reliability Unit Commitment (RUC). NSM evaluates the security of the network subject to the MW award provided by Network Constrained Unit Commitment (NCUC) for both the base case (intact) system and contingencies. 

128. In the DAM market, the awards provided by NCUC for NSM include:

hh. Generation award
hi. Demand award
hj. CRR award for PTP Options declared for real-time settlement and PTP obligation bids
129. The network security constraints evaluated in NSM include:

hk. 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.
· Thermal constraints - protect transmission facilities against thermal overload.
· Non-Thermal constraints - protect the ERCOT Transmission Grid against transient instability, dynamic stability or voltage collapse – Predefined linear constraints on network flow.
· Power flow constraints – the energy balance at required Electrical Buses in the ERCOT Transmission Grid must be maintained.
130. The NSM consists of the following main components:
hl. Network Data Update

Retrieves the network model prepared by the preprocessor and imposes on it the latest NCUC generation and demand award as well as PTP obligations to establish the modified base case. The DAM Network topology used by NSM shall be built based on the Normal Network Ratings and Outage schedules. 
All power flow computations shall consider a lossless model while satisfying power flow constraints.  Transmission constraints shall be based on Dynamic Ratings.
hm. Modified Base Case Power Flow Solution

Performs non-linear DC power flow solution on the modified base case prepared by Network Data Update and computes the modified base case flows.

hn. Contingency Topology Processor

Prepares the Final Contingency List, Violation Check List and Generator Allocation List for the DC Contingency Analysis.

ho. Incremental Analysis

Performs Incremental Analysis by imposing options and contingencies based on the lists prepared by the Contingency Topology Processor and determines the modified flows. If a SPS triggering condition is satisfied in a contingency, the contingency is dropped (i.e., it is assumed that SPS clears all constraint violations).
hp. Constraint Data Processing

Computes the shift factors (sensitivities) for the violated transmission constraints to be used by NCUC.

Figure 3‑3 shows the flow diagram of the NSM process.
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Figure 3‑3. NSM Flow Diagram
· Inputs:

· Network model, Equipment Ratings, and Outage schedules 

· Contingency List, RAP/SPS

· Non-Thermal constraints

· Cleared DAM Energy Bids and PTP Obligation Bids by bus

· Cleared Three-Part Supply Offers, DAM Energy-Only Offers, and CRR Offers
· User interfaces to control:
· Constraints 

· Contingencies 
· Equipment monitoring and enforcement 

· Outputs:

· Critical transmission constraint limits

· Control shift factors


3.8.4 CE4 – DAM Clearing Engine

	Requirement ID
	CE4 – DAM Clearing Engine

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.8 (6), 3.18, 4.1, 
4.5.1 (1), 4.5.1 (3), 4.5.1 (4), 4.5.1 (5), 4.5.1 (6),

4.5.1 (7), NPRR008, NPRR012

	Traceability to Sub-Process Maps
	DAM Clearing Process

	Description:
The Day-Ahead Market (DAM) shall provide a platform to buy and sell Ancillary Services, Congestion Revenue Rights, and forward financial energy.  The DAM shall simultaneously clear AS, CRR, and energy transactions.  Participation in the DAM shall be voluntary, except for RMR Units.

Requirements:
131. The DAM clearing engine shall use 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.  Security constraints shall result from the Network Security Management engine as specified in CE3.  The other constraints shall be based on the characteristics of each bid or offer and each Resource.  All products in the DAM shall be cleared by hour for each hour of the Operating Day.

132. The Day-Ahead Locational Marginal Price (LMP) for each Electrical Bus for each hour of the Operating Day is the Shadow Price for that Electrical Bus for the hour as determined by the DAM Algorithm.  Block offers shall not set the LMP.

133. The Day-Ahead Market Clearing Price for Capacity (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.

134. If the Ancillary Service Offers can’t meet the Ancillary Service Plan requirement, the DAM clearing engine shall perform a price run and preserve AS Plan requirements in the following order of priority: 
hq. Reg-Up;

hr. Reg-Down;

hs. Responsive Reserve; and
ht. Non-Spin
135. 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.
136. DAM clearing amount shall be distributed proportionally among price tied offers, if cleared.
Figure 3‑4 shows the flow diagram of the overall Market Clearing process.
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Figure 3‑4. DAM Flow Diagram
137. The DAM Clearing Engine consists of following steps:

hu. Pre-processing: Reads in bid/offer data, network data, constraints and requirements and processes the data for use by the remaining sub functions.

hv. Initial Unit Commitment (IUC): Optimizes the commitment, energy and AS award schedule given the various constraints/requirements and non-thermal constraints but without considering any of the transmission constraints.

hw. Network Security Monitor (NSM): Evaluates network security given the energy schedule from either IUC or NCUC. Generates transmission constraint equations describing the changes required to the energy award to remove transmission constraint violations.

hx. Network Constrained Unit Commitment (NCUC): Optimizes the commitment, energy and AS award schedule given the various constraints/requirements including the network constraint equations generated by NSM. 

hy. The NSM and NCUC iterate in the left hand side of the Figure until one of the following conditions is satisfied:

· There are no network constraint violations

· The remaining transmission constraint violations cannot be cleared

· The maximum number of iterations allowed has been reached
hz. SPS Triggering Test: Using the solved NCUC generation, invoke NSM for all contingencies to test the SPS triggering conditions (contingency specific SPS and equipment-based SPS).  Any contingencies that trigger SPS shall be ignored in the subsequent NCUC-NSM iterations.
ia. Network Security Monitor (NSM): Invoke NSM for the base case and all contingencies without SPS triggering as determined at Step 6 at each time step in the study period to identify network constraints to be enforced in the NCUC solution.
ib. Network Constrained Unit Commitment (NCUC): Invoke NCUC to determine the revised generation schedule as impacted by enforcing the additional network constraints.
ic. The NSM and NCUC iterate in the right hand side of the Figure to ensure all transmission constraints are satisfied.
138. DAM shall model following Input Data:

id. Valid DAM Energy Bids and PTP Obligation Bids.
ie. Valid Three-Part Supply Offers, DAM Energy-Only Offers, CRR Offers.
if. Valid AS Offers of Regulation Down, Online AS and Non-spin Offline reserves where Online AS consists of Regulation up, Responsive Reserve and Non-Spin Online Reserves.
ig. For Three-Part Supply Offers, the start-up cost offer includes Resource’s hot, intermediate, and cold start-up cost offers.
ih. Three-Part Supply Offers exclusive/inclusive flag. The energy offer curves can be bid exclusive or inclusive with on-line AS and Regulation down. The default value for the flag is inclusive.

ii. For any offer/bid, except Three-Part Supply Offers, DAM Energy-Only Offers with offer curves, and DAM Energy Bids with bid curves, if the First Hour and the Last Hour are different and Multi-Hour Block Indicator is set YES, the offer/bid shall be treated as a multi-hour block offer/bid which means the cleared quantity shall be the same for all the hours in the block.
ij. For a Three-Part Supply Offer, DAM Energy-Only Offers with offer curves, and DAM Energy Bids with bid curves, the award may be a different quantity for each hour (i.e. there is not a multi-hour offer) even if the First Hour and the Last Hour are different for the Three-Part Supply offer.

ik. For a Three-Part Supply Offer, if the first price-quantity pair is greater than LSL, the Resource will not be awarded a quantity less than the quantity of the first price-quantity pair.
il. For DAM Energy Bids and DAM Energy-Only Offers, if the first price-quantity pair is greater than zero, the first price-quantity pair price will be extended to cover the range between zero and the first price-quantity pair quantity.
im. AS Plan (original Requirement for each AS type).
in. Self-arranged AS quantities.
io. Transmission constraint limits and shift factors resulting from NSM or non-thermal constraints entered by ERCOT Operator.
ip. Resource constraint information – LSL, HSL, Minimum On-Line time, Minimum Off-Line time, configuration, etc.
iq. If HSL/LSL is not available for a resource that has submitted Three-Part Supply Offer or EOC only offer, the Three-Part Supply Offer or EOC only offer shall not be cleared.
ir. Registered Combined Cycle units information.
is. Registered Split Generation Resources information.
it. Block Offers.
iu. Resource On-line/Off-line status and last time the status changed from EMS. 

iv. Resource On-line/Off-line status from current day COP.
139. The DAM shall model following Constraints:

iw. Power balance constraints.
ix. The sum of all the cleared energy offers is equal to the sum of all the cleared energy bids.

iy. 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. The directional network element flows for PTP Options declared for settlement in Real-Time must be properly accounted for in determining available transmission network capacity in the DAM. Please check Appendix 6 for details.
These constraints can present:

· Thermal constraints – protect transmission facilities against thermal overload.
· Branch Group constraints – protect the ERCOT Transmission Grid against transient instability, dynamic stability or voltage collapse.
· Non-Thermal constraints – Predefined linear constraints on network flow.

iz. AS Requirement constraints (includes constraints resulting from AS plan):
· 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. 

· The DAM shall not buy more of one Ancillary Service in place of the quantity of a different service. 

· The amount of Load Resources excluding Controllable Load Resources to provide RRS is limited to  an ERCOT established percentage of the total ERCOT RRS requirement.  The percentage limit shall be able to be reduced by the ERCOT Operator, if ERCOT believes that this amount shall have a negative impact on reliability or if this limit would require additional Regulation to bepurchased.
· The amount of Controllable Load Resources to provide RRS is limited to an ERCOT established percentage of the total ERCOT RRS requirement. The percentage limit shall be able to be reduced by the ERCOT Operator, if ERCOT believes that this amount shall have a negative impact on reliability or if this limit would require additional Regulation to be purchased.
ja. Resource output constraints (Resource Maximum and minimum constraints.):
· For hours when both Three-Part Supply Offers and on-line Ancillary Service Offers are offered inclusive of each other,
· If only energy offer is cleared from a Resource: The cleared energy offer, if cleared from the Energy Offer Curve of a Three-Part Supply Offer, shall observe the Resource’s LSL and HSL, i.e., higher than or equal to LSL and lower than or equal to HSL.

· If only AS offers are cleared from a Resource: The sum of the awarded Ancillary Service capacities for each Resource must be less than or equal to the offer capacity and must be within the Resource limits specified in COP and Section 3.18, Resource Limits in Providing Ancillary Service, and the Resource parameters as described in Section 3.7, Resource Parameters.

· If both energy offer and AS offer(s) are cleared from a Resource: The sum of cleared energy offer, Reg-Up offer, Responsive Reserve offer, Non-Spin on-line offer from a Resource should be less than or equal to the minimum of the last quantity on the EOC or the Resource’s HSL.  The cleared energy offer minus the cleared Reg-Down offer should be greater than or equal to the maximum of the first quantity on the EOC or the Resource’s LSL.

· For Hours when only AS are offered, the sum of Reg-Up, Reg-Down, Responsive Reserve and Online Non-Spin provided must be less than or equal to the HSL for Generation Resources and LPC for Load Resources minus the LSL for Generation Resources and MPC for Load Resources.
· For hours when both Three-Part Supply Offers and on-line Ancillary Service offers are offered exclusive of each other, then either:

· The sum of the AS shall be zero, or

· AS shall be awarded. In this case energy shall be awarded at the resource low limit (LSL) and the Resource startup cost and minimum generation cost specified in Startup and Minimum Energy Offer of the Three-Part Offer shall be applied.
· Online AS and Reg-Down shall only be supplied when the resource is online and offline Non-Spin shall only be supplied when the resource is offline. This applies to both generator and load resources. For generation resources, the online and offline commitment status must satisfy the resources' minimum on-line time and minimum off-line time constraints including those times when only AS is bid. For load resources, the online and offline commitment status must satisfy the resources' minimum and maximum interruption time and the minimum restoration time constraints.
· Ignore temporal constraints (MinUp,MinDn,MaxUp,MaxNumStarts) for generation resources with online AS offers only (RegUp, RegDn, RRS, Online Non-Spin) for some or all hours of the DAM (i.e. if any other resource specific offer is submitted (Three-Part Supply Offers with and without Startup and Minimum Energy Costs, offline Non-Spin), then DAM will treat this resource as offline and available and temporal constraints will be enforced). Energy Offer curve can be submitted after DAM with a reason code indicating self-commitment.

· For a generation resource, if there exists for DAM a combination of Online AS Offers and Offline Non-Spin Offers i.e. if only AS is offered, then the award of On-line reserves shall require that the resource be considered On-line with an energy award of 0 MW. If Off-line Non-Spin is awarded then the resource shall be considered Off-Line. The commitment schedule shall obey the minimum run time and minimum down time constraints.
· For Off-line Non-Spin, the amount of Non-Spin provided must be less than or equal to the HSL for Generation Resources and LPC minus MPC for Load Resources.
· For Responsive Reserve Service:

· The amount of RRS awarded to a Generation Resource shall be less than or equal to 20% of thermal unit HSL for an Ancillary Service Offer and must be less than or equal to 10 times the Emergency Ramp Rate.
· The amount of RRS awarded to a Hydro-powered Resources operating in the synchronous condenser fast-response mode shall be less than or equal to the Resource’s proved 20-second response (which shall be 20% of the HSL if AS Offer is inclusive to its Three-Part Supply Offer and 100% of the HSL if AS Offer is not inclusive to its Three-Part Supply Offer). 
· For any hydro-powered Resource with a five percent droop setting operating as a generator, the amount of RRS awarded shall never be more than 20% of the HSL. 

· The amount of RRS awarded to a Load Resource shall be less than or equal to the LPC minus the MPC.
· Details on Ancillary Services Offer Modeling are included in Appendix 5.
140. Resource operational constraints (min/max on-line time, min off-line time, configuration.):
jb. Min on-line time: If a resource is up, it cannot be shut down until the up time is greater or equal to the minimum up time.
jc. Max on-line time: If a resource is up, the up time shall be less than or equal to the maximum up time.
jd. Min off-line time: If a resource is down, it shall not be brought up until the down time is greater or equal to the minimum off-line time.
je. Maximum daily start-up: A resource shall only start up less than or equal to the Maximum daily start-up.
jf. Combined Cycle Units: Combined cycle units are defined by a set of configurations (or modes) and the allowed transitions between the modes and the off state. Each mode has a set of unit parameters as described in the ST2. The maximum/minimum on-line time and minimum off-line time are defined for the each mode of combined cycle unit. The DAM clearing engine shall determine for each time point, which mode is operating and the corresponding mode dispatch. The network model in the MMS functions shall model the various subunits of the combined cycle unit.
jg. Split Resources: For Split Generation Resources, each QSE representing an individual Split Generation Resource can independently submit Energy Offer Curves and Three-Part Supply Offers. Split resources shall be committed/decommitted at the same time. Split resources can be awarded independently based on their respective energy offers. The network model in the NSM functions shall represent the physical units instead of Split Generation Resources to perform contingency analysis.
141. Other constraints

jh. Linked offers: The DAM cannot 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 can 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.
ji. On-line Reserve Offer: On-line Reserve Offer provides a combined offer curve for Reg-up, Responsive Reserve, and On-line Non-Spin reserve. The sum of reserves awarded from a capacity offer must be less than the quantity of the offer. If the price is not supplied for a given reserve type, then that reserve shall not be available for that capacity offer.
jj. Responsive Reserve Offer: The sum of Responsive Reserve shall be less than or equal to the maximum amount of Responsive Reserve available from the Resource.
jk. Fixed and Variable AS Offer: The awards from each reserve type for each capacity offer shall be constant for hours between the start and stop times and shall be variable or fixed (to the capacity offer quantity) dependent on the block flag (Fixed or Variable).
jl. Fixed Block AS Offers: Fixed Block Ancillary Service Offers for a non-Controllable Load Resource – blocks shall not be cleared unless the entire quantity block can be awarded and, for linked AS Offers, all of the awarded AS shall be assigned to a single service. Please check Appendix 7 for details.
jm. Block CRR offers and bids: Block CRR Offers and PTP Obligation Bids- blocks shall not be cleared unless the entire time block can be awarded.
jn. Variable quantity block energy and bids: energy blocks shall be cleared to the same for the entire time block.
jo. As an internal constraint of the DAM clearing engine algorithm, awards for offers of PTP Options declared to settle in RT – PTP Options shall be less than or equal to the Limits determined by the CRR Option Derating. 
jp. At the end of the DAM study period, the operational constraints shall be enforced assuming that Resources with unspecified commitment status are Off-line for all hours after the study period.

jq. The DAM system shall not model resource ramp rate limits and start up ramp limit constraints.
jr. The DAM shall not assume any self-commitment due to COP. 
js. The DAM shall not consider any Self-Schedule energy.

jt. Awarded energy shall be a real number. 
ju. Awarded AS quantities shall be rounded to the nearest first decimal point.
jv. Awarded CRR quantities shall be truncated to tenths of a MW (0.1 MW). 

· Output to NSM:

· Cleared DAM Energy Bids and PTP Obligation Bids by bus.
· Cleared Three-Part Supply Offers, DAM Energy-Only Offers, Offers of PTP Options declared to settle in Real-Time, and AS Offers by bus.
· Startup types of Cleared Three-Part Supply Offers (Hot, Intermediate, or Cold)
· Output to Post Processor:

· Cleared DAM Energy Bids and PTP Obligation Bids by bus.
· Cleared Three-Part Supply Offers, DAM Energy-Only Offers, Offers of PTP Options declared to settle in Real-Time, and AS Offers by bus.
· The capacity offer amount cleared for each AS type.
· Hourly LMPs for each bus.
· Market clearing prices corresponding to each PTP Options declared to settle in Real-Time

· Hourly Shadow Price for each constraint.
· MCPC for each AS type.


3.8.5 CE5 – Tie-Breaking Rule

	Requirement ID
	CE5  – Tie-Breaking Rule

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	N/A

	Traceability to Sub-Process Maps
	DAM Clearing Process

	Description:
When two or more Resources offer the same price for blocks of their price curve, then it is possible that there will be more than one optimal (least cost) solutions. These solutions will have different awards within the equal price blocks. The units that can have different optimal awards are known as marginal resources.
Requirements:
142. The DAM shall use the following approach to generate a unique award: the DAM Market Clearing Engine shall break the tie by prorating the award schedules among all the marginal Resources.  The proration shall be based on the size of the MW block with equal price offers.  Only the part of price curves within Resources’ available region shall be used.


3.8.6 CE6 – Constraint Penalty Function

	Requirement ID
	CE6 - Constraint Penalty Function

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.2 (1)(d)

	Traceability to Sub-Process Maps
	DAM Clearing Process

	Requirements:
143. DAM shall apply penalty factors to violations of the power balance and security constraints to the NCUC objective function in addition to the offer-based cost. The penalty factors shall be configurable by the authorized ERCOT Operators.
144. DAM shall apply different penalty factors for different types of violations:
jw. System Deficit Generation / Surplus Generation (i.e. Under Generation / Over Generation)
jx. Transmission Base Case Constraints

kV Level of overloaded element (for transformers, the higher kV level is used)
jy. Transmission Contingency Constraints

kV Level of overloaded element (for transformers, the higher kV level is used)
jz. Transmission Non-Thermal Constraints
ka. Resource Constraints
kb. Reg-Up

kc. Reg-Down 

kd. Responsive Reserve Service

ke. Resource Non-Spin
· Outputs:  

· Constraint Penalty Factors


3.8.7 CE7 – Post-Processing

	Requirement ID
	CE7 – Post-Processing

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.3, NPRR006

	Traceability to Sub-Process Maps
	Post Processing

	Requirements:
145. After DAM clearing, awarded MW for offers, bids, source and sink CRRs at Load Zone and Hub shall be aggregated by the MMS based on cleared MW by bus.

146. The awarded Ancillary Services and Energy for Split Generation Resources shall be separated and notify to each represented QSE.

147. DA Settlement Point Price shall be calculated based on the Nodal LMPs and Distribution Factors. The methodology is defined in Section 4.6.1 of the ERCOT Nodal Protocols.
148. The DAM clearing engine awards CRR offers based on the remaining CRR offers resulting from the derating process (DC1).  The final CRR offer clearing quantity shall be checked after DAM clearing. If the Minimum Reservation Prices associated with derated PTP Option quantities are less than or equal to the DAM prices for corresponding PTP Options, the derated quantity will be added to the PTP Option offer award quantity.
· Inputs:

· Load Distribution Factors

· Settlement Point relationships to buses

· Derated PTP Options offers
· Cleared DAM Energy Bids and PTP Obligation Bids by bus
· Cleared Three-Part Supply Offers, DAM Energy-Only Offers, CRR Offers, and AS Offers by bus
· Hourly LMPs for each bus
· Hourly Shadow Price for each constraint

· MCPC for AS

· Outputs:  

· DA Settlement Point Price for each Settlement Point
· PTP Options offer award quantity (including derated amounts if applicable)

· Total quantity in MWh of AS Offers received for each AS type

· Total quantity in MWh bought for each Settlement Point 

· Total quantity in MWh sold for each Settlement Point 

· Aggregated AS Offer Curve for all offers for each AS type


3.8.8 CE8 – Notification of DAM Awards

	Requirement ID
	CE8 – Notification of DAM Awards

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.2.1.1 (5)

4.5.3 (1)

	Traceability to Sub-Process Maps
	QSE Notification of Awards

	Description:
After the DAM clearing engine is completed, QSEs shall be notified by the MMS of their awarded offers and bids, so that they may plan appropriately for the Operating Day and are aware of their financial obligations.  Specifically, the appropriate QSEs shall be notified of:
Requirements:
149. QSEs shall be notified of the following:

kf. Awarded AS Offer:
· Resource ID
· Flag indicating non-Controllable Load Resource Type
· MW awarded

· AS Type

· Price

· Hours

kg. Awarded Energy Offer (from Three-Part Offer and Energy-Only Offers):

· Resource ID (except for Energy-Only Offers)

· MW awarded

· Settlement Point

· Settlement Point Price

· Hours

kh. Awarded DAM Energy Bid:
· MW awarded

ki. Settlement Point:
· Settlement Point Price

· Hours

kj. Awarded CRR Offer:
· CRR ID

· Number of CRRs awarded (MW)
· Source Settlement Point

· Sink Settlement Point

· Market Clearing Price

· Hour

kk. Awarded PTP Obligation Bid:
· Number of PTP Obligations awarded

· Source Settlement Point

· Sink Settlement Point

· Price

· Hours

· Inputs:

· Results of DAM Clearing Engine

· Outputs:
· Awarded bids and offers to MIS Certified Area (accessible by appropriate QSE only)


3.8.9 CE9 – Notification of DAM Results
	Requirement ID
	CE9 – Notification of DAM Results

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.3 (2)

	Traceability to Sub-Process Maps
	Post Market Information

	Description:
After the DAM clearing engine is completed, the QSEs shall be notified by the MMS of the overall results of the DAM so that everyone can analyze the status of the DAM, plan for the Operating Day and plan for future DAMs.
Requirements:
150. For each hour of the DAM, the following shall be posted:

kl. DA MCPC for each AS type

km. Proration of Load Resource RRS

kn. DA Settlement Point Price for each Settlement Point

ko. DA LMP for each bus

kp. Shadow Price, binding element ID, and contingency ID for each binding constraint

kq. Total quantity in MWh of AS Offers received for each AS type

kr. Total quantity in MWh bought for each Settlement Point 

ks. Total quantity in MWh sold for each Settlement Point 

kt. Aggregated AS Offer Curve for all offers for each AS type

151. The MMS System shall calculate the Aggregated AS Offer Curve through aggregating all valid AS offers. Each Ancillary Service type shall have an independent aggregated offer curve. The total aggregated offers can exceed the total available offered AS capacity due to the linked Ancillary Service offers.
152. All output posting values shall be able to be manually modified by ERCOT.

153. DA MCPCs and LMPs shall be able to be posted with notes, to inform the public of conditions that cause the prices to be questionable.

· Inputs:

· Results of DAM Post process

· Outputs:  

· Results of DAM to MIS Public Area


3.8.10 CE10 – Control of DAM Clearing Process

	Requirement ID
	CE10 – Control of DAM Clearing Process

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.1.2

	Traceability to Sub-Process Maps
	DAM Clearing Process

	Requirements:
The following functionality shall be provided by the MMS:

154. Under normal circumstances, ERCOT should begin execution of DAM at 1000.  Execution of the DAM shall be manually initiated by the ERCOT Operator and may not occur before Bids/Offers are validated, and coordination with external subsystems, including EMS, NMMS, OS, Registration, Settlement, and CRR, has completed.
155. Execution of the DAM shall take place during the Day-Ahead, adhering to the publicly published market production timeline under normal circumstances.

156. If the event of temporary deviation from the normal timing, an Alert shall be issued to all QSEs with:
ku. Details of the affected timing and procedures
kv. Details of any interim requirements

kw. An estimate of the period for which the interim requirements apply

kx. Reasons for the temporary variation

157. DAM execution can be aborted after it has been started, due to circumstances such as the discovery of invalid inputs, emergency conditions, equipment failure, etc.

158. In the event of DAM abort, an Alert shall be issued to all QSEs with:

ky. Details of the affected timing and procedures

kz. Details of any interim requirements

la. An estimate of the period for which the interim requirements apply

lb. Reasons for the temporary variation

159. When execution of the DAM clearing engine is aborted prior to completion, the DAM clearing engine shall not award any bids or offers or set any LMPs.
160. The DAM execution controller shall support re-execution of the DAM from the beginning or continuation from the last aborted module. 

161. ERCOT who is authorized to run the DAM shall be able to manually invoke DAM clearing process in order to analyze and review results at different stages of the execution.
162. The DAM Clearing Engine shall be able to be run in “study mode,” which shall report results to the ERCOT Operator but shall not award or publish any bids or offers. At no time should a “study mode” DAM execution be allowed to affect or delay the DAM execution in the production system.
· Inputs:

· Initiation of DAM execution by ERCOT Operator

· Abort of DAM execution by ERCOT Operator

· Outputs:  

· Signal to DAM Clearing Engine to start

· Signal to DAM Clearing Engine to abort

· Alert and notification of QSEs regarding a temporary deviation from the normal timing, if applicable

· Alert and notification of QSEs regarding an abort of DAM, if applicable


3.9 Business Sub-Process 9: AS Evaluation in Adjustment Period
ERCOT shall evaluate Ancillary Service requirements and capacity sufficiency throughout the Adjustment Period and Operating Period and procure Ancillary Services in the Adjustment Period for:
· increased need of Ancillary Services capacity above that specified in the Day-Ahead
· replacement of Ancillary Services capacity that is undeliverable due to transmission constraints
· replacement of Ancillary Services capacity due to failure to provide
3.9.1 AE1 – Increased AS Obligation

	Requirement ID
	AE1 – Increased AS Obligation

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.4.8.1 (1), 6.4.8.1.1 (1), 6.4.8.2 (4)

	Traceability to Sub-Process Maps
	Increased AS obligation 

	Requirements:
163. If the ERCOT Operator determines in the Adjustment Period that more Ancillary Services are needed for one or more Operating Hours than were provided in the Day-Ahead Ancillary Services Plan, the MMS shall recalculate a new AS Obligation for each QSE.

164. The AS Obligation shall allocate additional Ancillary Service Obligations to QSEs using the same percentages as the original Day-Ahead allocation of Ancillary Service Obligations.

165. The MMS shall notify each QSE of its increased Ancillary Service Supply Obligation for each service for each recalculated hour.

· Inputs:

· Revised AS Plan from ERCOT

· Hourly LRS for each QSE for the same hour and day of the week, for the most recent day for which Initial Statements are available from Settlements

· Outputs:

· AS Obligation notification to QSEs


3.9.2 AE2 – Validation of COP Changes

	Requirement ID
	AE2 – Validation of COP Changes

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.2

6.4.8.1 (2)

6.4.8.1.2 (3)

	Traceability to Sub-Process Maps
	AS Substitution Feasibility Check; Replacement of Undeliverable AS due to Transmission Constraint/Failure to Provide

	Requirements:
166. A QSE cannot change the quantity provided of each type Ancillary Services awarded through the ERCOT procurement process or the aggregate amount of Self-Arranged Ancillary Services (by Ancillary Service type) from the DAM. When a QSE requests to change of the specific Resources supplying Ancillary Services, by modifying its Current Operating Plan (COP), ERCOT Operator:

lc. Shall be alarmed of this change and 

ld. Shall determine if the requested change adversely affects the deliverability of the Ancillary Service(s)

167. Two computer functions shall be provided to support this requirement:

le. The COP Monitor: alarm ERCOT Operators of changes in the COP related to Ancillary Services. 
lf. The Delivery Evaluation function: The Delivery Evaluation function provides the ERCOT Operator with the capability of evaluating the network security under various “what if” scenarios with Ancillary Service Schedule activation. 
168. These two functions are described in Requirements AE3 and AE4.

169. If the substitution is deemed infeasible by ERCOT or the QSE informs ERCOT that the Ancillary Services capacity needs to be replaced, then ERCOT shall procure, if in its sole discretion it finds that the service is still needed, the Ancillary Services capacity required using Supplemental Ancillary Services Market (SASM) described in SA1.
· Inputs: 

· Current Operating Plans
· AS Trade

· Self-Arrangements

· Awarded AS Offers
· Outputs:   

· Status of AS Sufficiency

· AS capacity that are undeliverable (resource and amount)


3.9.3 AE3 – COP Monitor

	Requirement ID
	AE3 – COP Monitor

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.2

6.4.8.1 (2)


	Traceability to Sub-Process Maps
	AS Substitution Feasibility Check; Replacement of Undeliverable AS due to Transmission Constraint/Failure to Provide

	Requirements:
170. The COP Monitor shall monitor the QSE’s COP and alarm the ERCOT Operator when the COP changes in Adjustment Period. The following types of changes can be alarmed:

lg. Resource On-Line/Off-Line status

lh. HSL and LSL

li. Amount and type of Ancillary Service allocated

171. The COP monitor shall be executed automatically whenever a QSE requests to change its COP. The outputs of this process are the latest COP changes.
· Inputs: 

· Current Operating Plans
· Types of changes to be alarmed.

· Alarm thresholds
· Outputs:
· Indication of COP Changes to ERCOT Operator


3.9.4 AE4 – Delivery Evaluation Function

	Requirement ID
	AE4 – Delivery Evaluation Function

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9,

5.5.2 (7)

6.4.8.1 (1)
6.4.8.1.2 (3)

6.4.8.1.3 (2)

	Traceability to Sub-Process Maps
	AS Deliverability Evaluation, Resource Substitution Feasibility Check; COP and AS Schedule Evaluation

	Requirements:
172. The Delivery Evaluation function (DEF) is a tool to be used by the ERCOT Operators throughout the Adjustment Period and Operating Period on demand or according to a predefined schedule to determine if certain Ancillary Service capacities or their replacement are deliverable.  
The following diagram in Figure 3‑5 shows the processes and workflow that make up the DEF.
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Figure 3‑5. DEF Flow Diagram
The DEF process has the following steps:

173. The ERCOT Operator retrieves an HRUC save case. By default this shall be the latest available save case.

174. The ERCOT Operator retrieves the current COP. The HRUC save case and COP retrieval initializes the DEF data.

175. The ERCOT Operator modifies the data to specify the scenario of the test. The operator shall be able to modify any of the resource-dependent input data. Specific screens shall be available to specify:

lj. additional load by zone and/or hub

lk. commitment/decommitment of generators

ll. changes in DC tie flow
lm. which types of reserves to activate

ln. the study horizon

lo. The input data of the NCUC shall be modified to include these changes.

176. Run the NCUC function with the commitment fixed to that specified in the COP. The NCUC function shall do an economic dispatch over the study horizon and determine the dispatch. 

177. The NSM function shall evaluate the dispatch from the NCUC function and determine if the Ancillary Service Capacity under evaluation is deliverable. If not, NCUC shall generate constraint equations to specify how the dispatch needs to be changed so the transmission constraints are met.

178. The NCUC and NSM iterate until all transmission constraints are met, or there is no possible improvement possible in the amount of violations, or the maximum number of iterations is reached. 

179. Following convergence of the NCUC and NSM iteration, any infeasibility shall be reported. A suggestion plan shall be prepared giving the resources that can be used to relieve the transmission constraints based on the shift factors calculated by NSM. 
The details of requirements of the NCUC and NSM processes and the HRUC function can be found in the MMS RUC Requirements.

· Inputs:

· HRUC Save Case

· COP

· ERCOT Operator Manual updates
· System changes

· Outputs:

· Ancillary Service Capacity Deliverability Indication in response to COP change
· Transmission Constraint Violations
· Suggested Plan


3.10 Business Sub-Process 10: Supplemental Ancillary Service Market (SASM)

3.10.1 SA1 – SASM Clearing Engine

	Requirement ID
	SA1 – SASM Clearing Engine

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.18, 6.4.8.2, 6.4.8.2.2


	Traceability to Sub-Process Maps
	SASM Clearing Process

	Requirements:
180. A SASM shall only be run during the Adjustment Period for the ERCOT Operator specified Study Period to procure additional Reg-Up, Reg-Down, Responsive Reserve, and Non-Spinning Services for the reasons, and in the amounts, specified in NP 6.4.8.
181. SASM study period shall be specified by the ERCOT Operator. The end time of SASM shall not later than the end time of the last DAM run.
182. AS requirements not awarded by the SASM shall be sent to the HRUC.  The HRUC process shall procure insufficient AS.

183. SASM shall procure the additional quantity required of each Ancillary Service, less the quantity self-arranged, if applicable. SASM shall not buy more of one Ancillary Service in place of the quantity of a different service.

184. The SASM shall select Ancillary Service offers submitted by QSEs that minimize the overall cost of these Ancillary Services.  For each of these Ancillary Services, if selection of the Resource offer exceeds ERCOT’s required Ancillary Service quantity, then SASM shall select a portion of the Resource offer to meet the Ancillary Service quantity required.  For Load Resources offering a block of capacity, SASM shall ignore the offer unless the entire block can be accepted.

185. If a QSE has submitted offers of the same Resource capacity for more than one Ancillary Service (sometimes called linked offers), SASM shall not select any one part of that Resource capacity to provide more than one Ancillary Service in the same Operating Hour. SASM can select part of that Resource capacity to provide one Ancillary Service and another part of that capacity to provide a different Ancillary Service in the same Operating Hour.

186. SASM shall not consider AS offers from a list of the ERCOT Operator specified Resources with Resources capacity that has been determined as undeliverable. 
187. SASM shall respect the maximum AS capacity available for procurement specified by the ERCOT Operator.
188. SASM shall model the same AS constraints specified in DAM (CE4). The SASM shall ignore energy constraints and assume the unit’s generation schedule is zero.

189. The SASM shall respect the Resource’s HSL, LSL and AS schedules from COP in determining the amount of AS available from the resource. 
190. AS schedules from COP shall not be reduced by SASM.
191. The SASM shall retrieve the Resource On-Line/Off-Line status from COP.  If the Resource’s status is On-Line in the COP, the Resource shall only provide the On-Line AS and Reg-Down. If the Resource’s status is Off-Line and reserved for Non-Spin in the COP, the Resource shall only provide the Off-Line Non-Spin. If the Resource’s status is Off-Line but available to be online in the COP, the resource shall be able to provide either Off-Line Non-Spin or On-Line AS and Reg-Down based on optimization.
192. SASM shall not model Resource’s min/max online time and min off--line time constraints.
193. For Combined Cycle Plants the offers for online reserves can be submitted for each configuration separately. The online reserves can be awarded to one configuration only. Offline Non-Spin offer can be submitted only for one CCP configuration that is marked as startup mode. Offline Non-Spin and online reserves are mutually exclusive. The min/max on-line and off-line times as well as transition constraints are ignored.

194. Each SGR can submit separate AS offer. Offline Non-Spin and on-line reserve awards are mutually exclusive for all SGRs simultaneously, i.e. if one SGR is awarded Non-Spin then no other SGR can be awarded any on-line reserve.

195. The SASM MCPC for each hour for each service shall be the Shadow Price for the corresponding Ancillary Service constraint for the hour as determined by the SASM algorithm.

196. The SASM engine shall not clear more than the total requested AS amount for each type of AS.

197. AS awards shall be distributed proportionally among tied offers, if cleared.
198. AS awarded quantities shall be rounded to nearest first decimal point.

199. The SASM shall allow ERCOT Operator approve SASM results.
200. If an AS offer has been partially cleared in DAM and has not expired for SASM, then SASM shall consider the uncleared portion of the AS offer. Any issues related to linking to a three-part energy offer in DAM shall be ignored for SASM—i.e. use the uncleared portion of the AS offer in SASM and assume that there is no impact of any clearing of the three-part energy offer that happened in DAM.
· Inputs:

· Additional AS requirement quantity for each AS type for each hour of the SASM

· Additional AS Obligation for each QSE

· AS Offers for SASM

· Additional Self-Arranged AS quantities
· COP resource data
· Outputs:

· Awarded AS Offers

· SASM Market Clearing Price (MCPC)

· Summary Info (SA5)
· Failure to provide AS quantity per QSE

· Undeliverable AS quantity per QSE


3.10.2 SA2 – Validation of Resubmitted AS Offers

	Requirement ID
	SA2 – Validation of Resubmitted AS Offers

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.7.2.1 (2)

6.4.8.2.1

	Traceability to Sub-Process Maps
	Validated AS Offers

	Description:
During the Adjustment Period, resubmitted AS Offers shall be input to the MMS. These offers are subject to additional criteria, to prevent the price on existing yet unawarded AS Offers from being increased.
Requirements:
201. All criteria for validation of AS Offers (VA8) apply, with the following exceptions:

lp. AS Offers shall not be rejected due to submission after DAM market closure for offer/bid submission.

lq. If ERCOT notifies Market Participants that additional Ancillary Services are needed, only offers that were submitted before the notice are eligible to participate in the SASM; once the notice is given, no further offers are eligible for that SASM. 

lr. AS Offers resubmitted in the Adjustment Period shall be rejected if, for amounts up to the quantity previously offered but not awarded, the new price of the Offer is higher than the price originally submitted.

ls. AS Offers resubmitted in the Adjustment Period for additional quantity shall be rejected unless AS Offers exist for previously unawarded quantities.

· Input:

· AS Offer in the Adjustment Period from QSE

· Output:

· Reason for invalidation and Transaction ID of AS Offer to QSE

· Valid offer posted to MIS Certified Area (accessible by applicable QSE only)

· Valid offer input to SASM


3.10.3 SA3 – Validation of AS Self-Arrangement

	Requirement ID
	SA3 – Validation of AS Self-Arrangement

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.7.1 (5)(d)



	Traceability to Sub-Process Maps
	Validated AS Self Arrangement

	Description:
AS Self-Arrangements, as well as other potential inputs into the SASM, shall be validated by the MMS against the Protocol specified criteria and reported to the QSE.  This will provide the QSEs with immediate feedback so that they have as much time as possible to make the decision to either correct their report and resubmit, or not submit the report.
Requirements:
202. Validation requirements are the same as VA7.

Requirement Exceptions:

203. AS Self-Arrangements submitted for SASM shall not be rejected due to submission after DAM market closure for offer/bid submission.

204. AS Self-Arrangements submitted for SASM shall be rejected if submitted after the SASM deadline.

205. AS Self-Arrangements submitted for SASM shall be rejected if the additional self-arranged quantity submitted by the QSE exceeds the additional AS quantity allocated by ERCOT to that QSE as stated in the SASM notice.
· Input:

· AS Self-arrangement submitted for SASM (as indicated by SASM flag) from QSE

· Output:

· Notification to QSE of invalid AS self-arrangement

· Notification to QSE that quantity of total self-arrangement is curtailed (in case of excess self-arrangement)

· Reason for invalidation and Transaction ID of report to QSE

· Valid self-arrangement to MIS Certified Area (accessible by applicable QSE only)

· Valid self-arrangement input to SASM


3.10.4 SA4 – Notification of AS awards
	Requirement ID
	SA4 – Notification of AS awards

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.4.8.2.3 (1)

	Traceability to Sub-Process Maps
	QSE Notification of AS Awards

	Description:
QSEs shall be notified of their awarded offers by the MMS after the SASM clearing engine is completed to plan appropriately for the Operating Day and to be made aware of their financial obligations.  
Requirements:
206. The appropriate QSEs shall be specifically notified of (after SASM completion):

lt. Awarded AS Offer

lu. Resource ID

lv. MW awarded

lw. AS Type

lx. Clearing Price (SASM MCPC)

ly. Hours

· Inputs:
· Awarded AS Offers from the SASM Clearing Engine

· Outputs:
· Awarded AS Offers to the MIS Certified Area (accessible by applicable QSE only)


3.10.5 SA5 - Notification of SASM Results

	Requirement ID
	SA5 – Notification of SASM Results

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.4.8.2.3 (2) 
6.4.8.2.3 (3)

	Traceability to Sub-Process Maps
	Posting Total AS Procurement, Posting MCPC, Posting Aggregated AS Offer Curve

	Description:

After the SASM clearing engine is completed, the QSEs shall be notified of the overall results of the SASM by the MMS to allow everyone to analyze the status of the SASM plan for the Operating Day and plan for future SASMs.
Requirements:
207. The following data shall be posted for each hour of the SASM:

lz. SASM MCPC for each AS type

ma. Total AS procured in MW for each AS type

mb. Aggregated AS Offer curve for each AS type

208. All output posting values shall be capable of being manually modified by ERCOT.

209. Posting shall have area for notes to inform the public of conditions that cause the prices to be questionable.
· Input:
· SASM Results

· Output:
· SASM Results to the MIS Public Area 


3.11 Business Sub-Process 11: Price Validation and Correction:

3.11.1 PC1 – Price Validation and Correction

	Requirement ID
	PC1 – Price Validation and Correction 

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.5.1 (9), 4.5.1 (10), 4.5.1 (11)

4.5.3 (3), 4.5.3 (4), NPRR033 

	Traceability to Sub-Process Maps
	Price validation & correction

	Description:

Price Validation and Correction may be necessary in unusual situations or as directed by the Public Utilities Commission.

210. The ERCOT Operator shall monitor Day-Ahead MCPCs and Day-Ahead hourly LMPs for errors and shall “flag” to review questionable prices before posting and make notations in the posting and to check for conditions that cause the price to be questionable. 

211. If the Day-Ahead MCPC cannot be calculated by the MMS, then the MMS shall set the Day-Ahead MCPC for the particular Ancillary Service equal to the Day-Ahead MCPC for that Ancillary Service in the same Settlement Interval of the preceding Operating Day.

212. All DAM LMPs, MCPCs, and Settlement Point Prices shall be final at 1000 of the next Business Day after the Operating Day.  

213. After DAM LMPs, MCPCs, and Settlement Point Prices are final, they shall not be changed unless the Board finds that the DAM LMPs, MCPCs, or Settlement Point Prices are significantly affected by a software or data error.
214. If the Day-Ahead LMPs cannot be calculated by the MMS, QSEs shall be notified, via the Messaging System and the MIS Secure Area, of this DAM failure and the corresponding DAM Settlement Point Prices are not available for the DAM settlement.  All CRRs shall be settled based on Real-Time Prices.


4 Supplementary Requirements

4.1 Performance Requirements 

4.1.1 Market Participant Interface Specific Performance Requirements
· 800 bids/offers in 5 minutes with a response time less than 3 seconds for a single bid/offer submission.
· This assumes that the 800-bids/offer submissions are a representative mix of bulk bid/offer submissions and single bid/offer submissions.

4.1.2 Market Application Specific Performance Requirements
· Determination of Oversold CRRs


The timing requirement for this process shall be based on the requirement of 3 seconds for 
performing contingency analysis of ERCOT power system model (5000 buses, 6000 branches, 
3000 contingencies).


The key data aspect affecting the performance for this process is the number of distinct source-
sink pairs for CRR options, number of power flow buses, number of contingencies analyzed and 
the number of branches to be monitored. There are no restrictions on the number of CRR 
obligations in determining this performance requirement.   

· CRR Option Derating – 5 Minutes
· DAM - 15 Minutes


DAM has the capability to execute multiple iterations between Network Security Monitoring (NSM) 
and Network Constrained Unit Commitment (NCUC).

The ERCOT Operator may intervene between the NSM and NCUC executions to manually 
modify the output of NSM.

The 15-minute requirement is measured on no manual intervention between NSM-NCUC 
iterations.

The DAM requirements for Linked Ancillary Service Offers, Inclusive-Exclusive Offers, and 
Combined Cycle Units that were further defined during Phase 1 are now understood to be unique 
to the ERCOT market.

The ILOG Cplex program has not been benchmarked against these requirements.

It is possible that these requirements may adversely affect the market clearing times to be over 
15 minutes.  

· SASM - 5 Minutes

5 Use Cases

Use cases describe sequence of events happening in a system. A use case is initiated by an actor and it continues with interactions between the actor and the system. Basically a use case is phrased in the form of a dialog between the actor and the system. A use case does not go to details of each event.

5.1 Actor Catalog

The following table lists all the actors used in DAM use cases.
Table 5‑1. DAM Use Case Actors

	#
	Actor
	Description

	1
	QSE Operator
	An individual who represents Market Participant in MI registration and Bids/Offers/Trades/Schedules submission process

	2
	ERCOT Market Operator
	An individual who represents ERCOT for execution and control of market

	3
	DAM Clearing Engine
	DAM Clearing Engine is executed as a part of DAM Clearing Process.  

DAM Clearing Engine comprises of three main components; IUC, NCUC and NSM.

	4
	DAM Clearing Process
	In DAM Clearing Process AS, CRR and energy transactions are cleared simultaneously.

DAM Clearing process controls execution of DAM Clearing Engine.


5.2 Use Case Catalog

The following tables list uses cases for the DAM and the Market Participant Interface.
Table 5‑2. DAM Use Cases

	Use Case ID
	Use Case Name
	Brief Description

	DAM-UC1
	Ancillary Services Insufficiency Check
	Evaluate AS capacity Insufficiency 

	DAM-UC2
	CRR Day-Ahead SFT
	Execute SFT to determine oversold CRR quantity

	DAM-UC2a
	Day-Ahead Allocation of McCamey Flowgate Rights
	As part of the SFT execution, determine Day-Ahead allocation of MCFRIs to McCamey Area WGRs eligible for MCFRIs for rach McCamey Area flowgate

	DAM-UC3
	Derating CRR Options Declared for RT
	Perform a test to determine if the PTP Options declared for settlement in Real-Time can be accommodated by the available transmission capacity. If these options cannot be accommodated, then the options are derated proportional to their impact on the overloaded transmission elements

	DAM-UC4
	Network Security Monitor (NSM)
	Evaluates network security given the energy and CRR awards from either IUC or NCUC. Generates network constraint equations describing the changes required to the energy and CRR awards to remove transmission constraint violations.

	DAM-UC5
	DAM Pre-Processing
	Reads in bid/offer data, network data, constraints and requirements and processes the data for use by DAM Clearing Engine.

	DAM-UC6
	DAM Clearing Engine
	Clear DAM Clearing Engine and calculate Market Clearing Prices.

	DAM-UC7
	Control of DAM Clearing Process
	Control of DAM Execution.

	DAM-UC8
	AS Delivery Evaluation Function (DEF)
	Perform Ancillary Service Deliverability Check using Delivery Evaluation Function (DEF).  The DEF is used by ERCOT Operator throughout the Adjustment Period and Operating Period on demand or according to a predefined schedule to determine if certain Ancillary Service capacities or their replacement are deliverable.  

	DAM-UC9
	Supplemental Ancillary Service Market (SASM)
	Execute SASM to procure additional Ancillary Services capacity to resolve the Ancillary Service deficiency. 

	 DAM-UC10
	Ancillary Service (AS) Obligation 
	Calculate Ancillary Service obligation for each QSE.

	 DAM-UC11
	Increased Ancillary  Service (AS) Obligation
	Recalculate Ancillary Service obligation for each QSE during Adjustment Period.

	 DAM-UC12
	Post-Processing
	Post-processing of output results provided by DAM Clearing Engine.


Table 5‑3. MPI Use Cases

	Use Case ID
	Use Case Name
	Brief Description

	MMS-UC1 
	Login to MPI
	Login to the secure Market Participant Interface (MPI) system.

	MMS-UC2 
	Retrieve Messages/Alerts
	Retrieve messages and alerts from the MMS System.

	MMS-UC3 
	Submit CRR Offer
	Submit a CRR Offer.

	MMS-UC4 
	Submit Capacity Trade
	Submit a Capacity Trade.

	MMS-UC5 
	Submit Energy Trade
	Submit an Energy Trade.

	MMS-UC6 
	Submit PTP Obligation Bid
	Submit a PTP Obligation Bid.

	MMS-UC7 
	Submit AS Self Arrangement Report
	Submit an AS Self-Arrangement Report.

	MMS-UC8 
	Submit AS Offer
	Submit an AS Offer.

	MMS-UC9 
	Submit AS Trade
	Submit an AS Trade.

	MMS-UC10 
	Submit DAM Energy-Only Offer Curve
	Submit an DAM Energy-Only Offer Curve

	MMS-UC11 
	Submit DAM Energy Bid
	Submit a DAM Energy Bid.

	MMS-UC12 
	Submit COP
	Submit a COP.

	MMS-UC13 
	Submit HRUC Offer
	Submit an HRUC Offer.

	MMS-UC14 
	Submit DC Tie Schedule
	Submit a DC Tie Schedule.

	MMS-UC15 
	Submit Output Schedule for DSR and Non-DSR
	Submit an Output Schedule for Non-DSR.

	MMS-UC16 
	Submit Incremental/Decremental DSR Offer
	Submit an Incremental or Decremental Offer for DSR.

	MMS-UC17 
	Submit an AS Adjustment
	Submit an AS Adjustment.

	MMS-UC18 
	Submit Three-Part Supply Offer
	Submit a Three-Part Supply Offer (Startup Offer, Minimum-Energy Offer, and Energy Offer Curve).

	MMS-UC19 
	Submit Self Schedule
	Submit a Self-Schedule.

	MMS-UC20 
	Update COP for De-Committed Resource
	Update COP for a De-Committed Resource.

	MMS-UC21
	Acknowledge Capacity Trade
	Acknowledge a Capacity Trade submitted by QSE.

	MMS-UC22
	Acknowledge Energy Trade
	Acknowledge an Energy Trade submitted by QSE.

	MMS-UC23
	Acknowledge AS Trade
	Acknowledge an AS Trade submitted by the Buying QSE.

	MMS-UC24
	Query a Submission
	Query and view submitted bids, trades or offers.

	MMS-UC25
	Cancel a Submission
	Cancel a Bid/Offer/Trade/Schedule.

	MMS-UC26
	Notification of DAM Awards
	Notify QSE buyers and QSE sellers about DAM Awards.

	MMS-UC27
	Notification of DAM Results
	Notify QSEs about DAM results.

	MMS-UC28
	Submit File Exchange Request
	Submit an Offer, Bid, Trade or a Schedule using the File Exchange display.

	MMS-UC29
	Submit External Client Application Request
	Submit a request using the QSEs External Client Application.

	MMS-UC30
	Enable or Disable or Modify RMR Offers by ERCOT Operator
	ERCOT Operator to view the RMR offers and enable/disable and/or modify the RMR offers by hour using the Market Operator Interface (MOI).

	MMS-UC31
	Submit Three-Part Supply Offer for Combined Cycle Mode
	Submit a Three-Part Supply Offer for Combined Cycle Mode.

	MMS-UC32
	Submit Energy Offer in Adjustment Period
	Submit an Energy Offer in the Adjustment Period.

	MMS-UC33
	Alarm ERCOT Operator of COP changes
	ERCOT Operator to be alarmed on the Market Operator Interface (MOI) of certain COP changes by the QSE in the Adjustment Period.


6 Protocol Coverage

	Protocol 
Sub-Section #
	Description
	Coverage by Requirements
(Full/Partial)

	3.4
	Load Zones
	Full: CE1

	3.5
	Hubs
	Full: CE1

	3.7
	Resource Parameters
	Partial: 1.4.1 (DAM Inputs/Outputs – Registration)
Weekly data not required for DAM

	3.7.1.1
	Generation Resource Parameters
	Partial: ST2

Weekly data not required for DAM

	3.8
	Special Considerations for Split Generation Meters
	(6): CE4

	3.9
	Current Operating Plan (COP)
	Full: PD2, VA14, AE4

	3.9.1
	Current Operating Plan Criteria
	Full: VA14 

(4): CE2

(5): ST2

	3.9.2
	Current Operating Plan Validation
	Full: VA14, AE2, AE3

	3.14.1
	Reliability Must Run
	Partial: ST1 

Non-MMS responsibility not covered by DAM

	3.18
	Resource Limits in Providing Ancillary Service
	Full: SC1, SA1, CE4

	4
	Day-Ahead Operations
	No NP Requirement

	4.1
	Introduction
	Full: CE4

	4.1.1
	Day-Ahead Timeline Summary
	Full: PD3

	4.1.2
	Day-Ahead Process and Timing Deviations
	Full: CE10

	4.2
	ERCOT Activities in the Day-Ahead
	No NP Requirement

	4.2.1
	Ancillary Service Plan and Ancillary Service Obligation
	No NP Requirement

	4.2.1.1
	Ancillary Service Plan
	Partial 

(1,2,6): EMS
(5): CE8

AS Plan is ERCOT process

	4.2.1.2
	Ancillary Service Obligation Assignment and Notice
	Full: PD1

	4.2.2
	Wind-Powered Generation Resource Production Potential
	ERCOT Process

	4.2.3
	Posting Forecasted ERCOT System Conditions
	ERCOT Process



	4.2.4
	ERCOT Notice of Validation Rules for the Day-Ahead
	ERCOT Process

VA13

	4.3
	QSE Activities and Responsibilities in the Day-Ahead
	Full: (1a, 1b): PD2


	4.4
	Inputs into DAM and Other Trades
	Full: PD2, PD3

	4.4.1
	Capacity Trades
	Full:  VA1

	4.4.1.1
	Capacity Trade Criteria
	Full: VA1

	4.4.1.2
	Capacity Trade Validation
	Full: VA1

	4.4.2
	Energy Trades
	Full: VA2

	4.4.2.1
	Energy Trade Criteria
	Full: VA2

	4.4.2.2
	Energy Trade Validation
	Full: VA2

	4.4.3
	Self-Schedules
	Full: VA4

	4.4.3.1
	Self-Schedule Criteria
	Full: VA4

	4.4.3.2
	Self-Schedule Validation
	Full: VA4

	4.4.4
	DC Tie Schedules
	Full: VA3

	4.4.4.1
	DC Tie Schedule Criteria
	Full: VA3

	4.4.4.2
	DC Tie Schedule Validation
	Full: VA3

	4.4.4.3
	Oklaunion Exemption
	Settlement/Registration

	4.4.5
	CRR Offers
	Full: DC1, VA5

	4.4.5.1
	CRR Offer Criteria
	Full: VA5

	4.4.5.2
	CRR Offer Validation
	Full: VA5

	4.4.6
	PTP Obligation Bids
	Full: VA6

	4.4.6.1
	PTP Obligation Bid Criteria
	Full: VA6

	4.4.6.2
	PTP Obligation Bid Validation
	Full: VA6

	4.4.7
	Ancillary Service Supplied and Traded
	No NP Requirement

	4.4.7.1
	Self-Arranged Ancillary Service Quantities
	Full: VA7

(5d): SA3

	4.4.7.2
	Ancillary Service Offers
	Full: VA8



	4.4.7.2.1
	Ancillary Service Offer Criteria
	Full: VA8

(2): SA2

	4.4.7.2.2
	Ancillary Service Offer Validation
	Full: VA8

	4.4.7.3
	Ancillary Service Trades
	Full: VA9

	4.4.7.3.1
	Ancillary Service Trade Criteria
	Full: VA9

	4.4.7.3.2
	Ancillary Service Trade Validation
	Full: VA9

	4.4.8
	RMR Offers
	Full: ST1

	4.4.9
	Energy Offers and Bids
	No NP Requirement

	4.4.9.1
	Three-Part Supply Offers
	Full: VA10

	4.4.9.2
	Startup Offer and Minimum-Energy Offer
	Full: VA10

	4.4.9.2.1
	Startup Offer and Minimum-Energy Offer Criteria
	Full: VA10

	4.4.9.2.2
	Startup Offer and Minimum-Energy Offer Validation
	Full: VA10



	4.4.9.2.3
	Startup Offer and Minimum-Energy Offer Generic Caps
	Settlement

	4.4.9.2.4
	Verifiable Startup Offer and Minimum-Energy Offer Caps
	Settlement

	4.4.9.3
	Energy Offer Curve
	Full: VA10

	4.4.9.3.1
	Energy Offer Curve Criteria
	Full: VA10

	4.4.9.3.2
	Energy Offer Curve Validation
	Full: VA10

	4.4.9.3.3
	Energy Offer Curve Caps for Make-Whole Calculation Purposes
	Settlement

	4.4.9.4
	Mitigated Offer Cap and Mitigated Offer Floor
	No NP Requirement

	4.4.9.4.1
	Mitigated Offer Cap
	Covered by SCED Business Requirements Document

	4.4.9.4.2
	Mitigated Offer Floor
	Covered by SCED Business Requirements

	4.4.9.5
	DAM Energy-Only Offer Curves
	Full: VA11

	4.4.9.5.1
	DAM Energy-Only Offer Curve Criteria
	Full: VA11

	4.4.9.5.2
	DAM Energy-Only Offer Validation
	Full: VA11

	4.4.9.6
	DAM Energy Bids
	Full: VA12

	4.4.9.6.1
	DAM Energy Bid Criteria
	Full: VA12

	4.4.9.6.2
	DAM Energy Bid Validation
	Full: VA12

	4.4.10
	Credit Requirement for DAM Bids and Offers
	Full: CR1

	4.5
	DAM Execution and Results
	No NP Requirement

	4.5.1
	DAM Clearing Process
	Full: (1, 3, 4, 5, 6, 7): CE4

(1c, 1d, 2): EMS

(2): CF1

(4c): CE2, CE3

(5, 6,8): CF1, DC1

(5, 6): CE1

(9, 10, 11): PC1

	4.5.2
	Ancillary Service Insufficiency
	Full: (1): SC1

(1a): SC2

(1b): SC3

(1c, 1d, 2): EMS

(1d): CE6

	4.5.3
	Communicating DAM Results
	Full: CE7

(1): CE8

(2): CE9

(3,4): PC1

	5.5.2
	Reliability Unit Commitment Process
	Partial (7): AE4. 
Other requirements are covered by HRUC business requirements.

	6.4.8
	Ancillary Services Capacity During the Adjustment Period and in Real
	No NP Requirement

	6.4.8.1
	Evaluation and Maintenance of Ancillary Service Capacity Sufficiency
	Partial: 

(1): AE1, AE4

(2): AE2, AE3
AS Plan is ERCOT process

	6.4.8.1.1
	ERCOT Increases to the Ancillary Services Plan 
	Partial: 

(1): AE1

AS Plan is ERCOT process

	6.4.8.1.2
	Replacement of Undeliverable Ancillary Service Due to Transmission Constraints
	Full: (3):  AE2, AE4

AS reduction by HRUC is covered by HRUC Business Requirements

	6.4.8.1.3
	Replacement of Ancillary Service Due to Failure to Provide
	(2): AE4

ERCOT process: ERCOT determines AS unavailable in RT.

	6.4.8.2
	Supplemental Ancillary Services Market

	Full: SA1
(4): AE1

	6.4.8.2.1
	Resubmitting Offers for Ancillary Services in the Adjustment Period
	Full: SA2

	6.4.8.2.2
	SASM Clearing Process
	Full: SA1

	6.4.8.2.3
	Communication of SASM Results
	Full: 

(1): SA4

(2, 3): SA5

	6.5.9.3.3
	Alert
	Full: 

(2b, 7): SC2

(5): EMS

	7.1
	Function of Congestion Revenue Rights
	Partial: CF1
DAM applicable sections only

	7.2
	Characteristics of Congestion Revenue Rights
	Partial: CF1
DAM applicable sections only

	7.3
	Types of Congestion Revenue Rights to be Auctioned
	Partial: CF1
DAM applicable sections only

	7.9
	CRR Settlements
	Partial: DC1, CF1
DAM applicable sections only

	16.11.4.5
	Credit Requirement for DAM Participants
	Partial: CR1
Credit Requirements for MMS

	NPRR002
	Section 3, Zonal PRR Synchronization and ERCOT Staff Clarifications
	Partial

2.4.1 Inputs

	NPRR005
	Section 7, ERCOT Staff and TPTF Clarifications
	Partial: CF2

	NPRR006
	Section 4, ERCOT Staff Clarifications
	Full: VA10, CE7

	NPRR008
	PRR307 Inclusion in Nodal
	Partial: VA7, VA14, CE4

	NPRR012
	CRR Granularity in CRR Auction
	Partial: DC1, CE4

	NPRR014
	Zonal PRR Synchronization for Section 16
	Partial: VA1, VA2, VA3, VA4, VA6, VA8, VA9, VA10, VA11, VA12

	NPRR016
	TPTF Cleanup Items for Section 2, 3, and 16
	Partial: 2.4.1 Inputs

	NPRR033
	Settlement of CRRs When DAM Does Not Execute
	Partial: PC1

	NPRR047
	Credit Monitoring – ERCOT Staff Clarification 
	Partial: CR1, VA6

	NPRR061
	Scarcity Pricing Mechanism
	Partial: VA8, VA10, VA11

	NPRR070
	Changes to Allocation of McCamey Flowgate Rights in Day-Ahead
	Partial: CF2, VA6


7 Sub-Process Coverage

	Sub-Process ID
	Sub-Process Name
	Coverage by Requirements
(Full/Partial)

	
	Business Sub-Process 1:  Pre-DAM Activities
	

	PD1
	AS Obligation
	4.2.1.2

	PD2
	QSE Submittal of COP, Bids, Offers, Self Schedules, Trades, and DC Tie Schedules
	3.9,

4.3 (1)(a) 
4.3 (1)(b)
4.4

	PD3
	General Validation Process of QSE Input
	4.4, 4.1.1

	
	Business Sub-Process 2:  Special Treatment
	

	ST1
	RMR
	3.14.1

4.4.8

	ST2
	Combined Cycle Modeling
	3.7.1.1
3.9.1 (5)

	
	Business Sub-Process 3:  Validation of DAM Submissions and Other Trades
	

	VA1
	Validation of Capacity Trades
	4.4.1

4.4.1.1

4.4.1.2
NPRR014

	VA2
	Validation of Energy Trades
	4.4.2

4.4.2.1

4.4.2.2
NPRR014

	VA3
	Validation of DC Tie Schedules
	4.4.4

4.4.4.1

4.4.4.2
NPRR014

	VA4
	Validation of Self Schedules
	4.4.3 
4.4.3.1

4.4.3.2
NPRR014

	VA5
	Validation of CRR Offers
	4.4.5

4.4.5.1
4.4.5.2

	VA6
	Validation of PTP Obligation Bids
	4.4.6

4.4.6.1 
4.4.6.2
NPRR014

NPRR047

	VA7
	Validation of AS Self-Arrangement
	4.4.7.1, NPRR008

	VA8
	Validation of AS Offers
	4.4.7.2,

4.4.7.2.1
4.4.7.2.2
NPRR014

NPRR061

	VA9
	Validation of AS Trade
	4.4.7.3

4.4.7.3.1

4.4.7.3.2
NPRR014

	VA10
	Validation of Three-Part Supply Offer  Start-Up and Minimum-Energy Offer and Energy Offer Curve
	4.4.9.1
4.4.9.2

4.4.9.2.1 
4.4.9.2.2
4.4.9.3

4.4.9.3.1

4.4.9.3.2
NPRR006

NPRR061

NPRR014

	VA11
	Validation of DAM Energy-Only Offers
	4.4.9.5

4.4.9.5.1
4.4.9.5.2
NPRR014

NPRR061

	VA12
	Validation of DAM Energy Bids
	4.4.9.6 
4.4.9.6.1
4.4.9.6.2
NPRR014

	VA13
	Notice of Validation Rules
	4.2.4

	VA14
	Validation of COP
	3.9
3.9.1

3.9.2
NPRR008

	
	Business Sub-Process 4:  Credit Requirement for DAM Bids and Offers
	

	CR1
	Credit Requirement
	4.4.10

16.11.4.5
NPRR047

	
	Business Sub-Process 5:  Ancillary Service Sufficiency Check
	

	SC1
	AS Insufficiency Check
	3.18

4.5.2 (1)

	SC2
	AS Insufficiency Alert
	4.5.2 (1)(a)
6.5.9.3.3 (2)(b)

6.5.9.3.3 (7)

	SC3
	Additional AS Offer Validation
	4.5.2 (1)(b)



	
	Business Sub-Process 6:  CRR Day-Ahead Simultaneously Feasibility Test
	

	CF1
	CRR Day-Ahead SFT
	4.5.1 (2)
4.5.1 (5)
4.5.1 (6) 
4.5.1 (8)

7.1

7.2

7.3

7.9

	CF2
	Day-Ahead Allocation of McCamey Flowgate Rights
	NPRR005, NPRR070

	
	Business Sub-Process 7:  Derating CRR Options Declared for Settlement in Real-Time
	

	DC1
	Derating CRR Options Declared for RT
	4.4.5
4.5.1 (5)

4.5.1 (6) 
4.5.1 (8)

7.9
NPRR012

	
	Business Sub-Process 8:  Day Ahead Clearing Process
	

	CE1
	DAM Pre-processing
	3.4

3.5
4.5.1 (5)

 4.5.1 (6)

	CE2
	Initial Commitment Status
	3.9.1 (4)

4.5.1 (4)(c)

	CE3
	Network Security Monitor
	4.5.1 (4)(c)

	CE4
	DAM Clearing Engine
	3.8 (6)

3.18

4.1
4.5.1 (1)
4.5.1 (3)
4.5.1 (4)

4.5.1 (5)
4.5.1 (6)
4.5.1 (7)
NPRR008

NPRR012

	CE5
	Tie Breaking Rule
	N/A

	CE6
	Constraint Penalty Function
	4.5.2 (1)(d)

	CE7
	Post-processing
	4.5.3, NPRR006

	CE8
	Notification of DAM Awards
	4.2.1.1 (5)
4.5.3 (1)

	CE9
	Notification of DAM Results
	4.5.3 (2)

	CE10
	Control of DAM Clearing Process
	4.1.2

	
	Business Sub-Process 9:  AS Evaluation in Adjustment Period
	

	AE1
	Increased AS Obligation
	6.4.8.1 (1)
6.4.8.1.1 (1)

6.4.8.2 (4)

	AE2
	Validation of COP changes
	3.9.2

6.4.8.1 (2)
6.4.8.1.2 (3)

	AE3
	COP Monitor
	3.9.2

6.4.8.1 (2)



	AE4
	Delivery Evaluation Function
	3.9, 

5.5.2 (7)
6.4.8.1 (1)

6.4.8.1.2 (3)
6.4.8.1.3 (2)

	
	Business Sub-Process 10:  Supplemental Ancillary Service Market (SASM)
	

	SA1
	SASM Clearing Engine
	3.18, 

6.4.8.2 
6.4.8.2.2

	SA2
	Validation of AS Offers
	4.4.7.2.1 (2)
6.4.8.2.1

	SA3
	Validation of AS Self-Arrangement
	4.4.7.1 (5)(d)

	SA4
	Notification of AS awards
	6.4.8.2.3 (1)

	SA5
	Notification of SASM Results
	6.4.8.2.3 (2) 

6.4.8.2.3 (3)

	
	Business Sub-Process 11:  Price Validation and Correction
	

	PC1
	Price Validation and Correction
	4.5.1 (9)

4.5.1 (10)

4.5.1 (11)

4.5.3 (3)

4.5.3 (4)
NPRR033


Appendix 1. Day-Ahead Market Clearing (DAM)

The DAM market clearing problem is a Security Constrained Unit Commitment (SCUC) that is formulated as a Mixed Integer Linear Program (MILP) problem. The DAM problem is formulated as following:
	Maximize
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	Subject to
	28. Energy Demand Supply constraints for each interval, t
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	29. System A/S Requirement Constraints for each interval, t
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	30. Energy Bid/Offer Capacity Constraints for each interval, t
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	31. CRR Bid/Offer Capacity Constraints for each interval, t
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	32. CRR  Block Offer Capacity Constraints for two intervals t1 and t2 between the first hour and the last hour of the Offer

	
	
[image: image30.wmf]2

,

,

1

,

,

t

crroffer

q

t

crroffer

q

earedMW

CRROfferCl

earedMW

CRROfferCl

=



	
	33. PTP Obligation Block Bid Capacity Constraints for any two intervals t1 and t2 between the first hour and the last hour of the Bid
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	34. A/S Offer Capacity Constraints for each interval, t
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	35. Fixed Block Offer Constraint for Resource 
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 for each AS type at each interval t
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This constraint includes RRS Block Offer Constraint for Load Resource.
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	36. Time (Variable) Block Offer Constraint for Resource 
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	37. Original Version 2.0: A/S Offers link to Three-Part supply offers for each interval t
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Energy minus Regulation Down shall be greater than or equal to LSL:


[image: image48.wmf]å

å

=

³

asoffer

t

DRS

astype

asoffer

r

seg

t

seg

p

offer

r

ared

ASOfferCle

sSegMW

,

,

,

,

,

3

,

MW

Re



[image: image49.wmf]t

r

t

p

offer

r

asoffer

t

Offline

NSRS

astype

asoffer

r

MaxCapMW

ocured

s

ared

ASOfferCle

,

,

3

,

,

_

,

,

*

)

Pr

Re

1

(

MW

-

£

å

=



	
	38. Revised Version: A/S Offers link to Three-Part supply offers for each interval t
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Energy minus Regulation Down shall be greater than or equal to maximum of LSL or the first quantity on the EOC:
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	39. Original Version 2.0: Exclusive Constraints between Three-Part Energy Offer and AS Offers for each interval t
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For Combined Cycle Units the offline Non-Spin reserve awards are exclusive with energy and online reserve awards for all configurations.

	
	40. Revised Version: Exclusive Constraints between Three-Part Energy Offer and AS Offers for each interval t
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For Combined Cycle Units the offline Non-Spin reserve awards are exclusive with energy and online reserve awards for all configurations.

	
	41. Original Version 2.0: Resource with only AS Offers for each interval t
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	42. a) Revised Version: Resource with only AS Online Offers for each interval t
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	43. b) Revised Version: Resource with AS Online Offers & Offline Non-Spin offers for each interval t
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	44. Transmission Constraints (for all intervals and all monitored constraints)

	
	For Initial Unit Commitment (IUC), these constraints are the predefined constraints. For Security Constrained Unit Commitment (SCUC), these constraints are passed from Network Security Management (NSM) module at each SCUC-NSM iteration
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	45. Split Generation Constraints for Jointly Owned Resource 
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	46. Resource Constraints for each Resource, 
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	47. Operating limits for each Resource 
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 at interval 
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	48. Resource Initial Condition Constraint for Resource 
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	49. Down Time Dependent Startup Cost for Resource 
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	50. Fixed Quantity Block Energy Bid and Offer 
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 between the first and last hour of the fixed quantity block Energy Offer or Bid

	
	51. Variable Quantity Block Energy Bid and Offer 
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	52. Maximum Run Time Constraint for Resource 
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	53. Combined Cycle Unit Configuration Constraints of Resource 
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	All the Resource-level constraints defined above for Resource 
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 remain applicable for any possible configuration for Combine Cycle Unit. In other words, the configuration 
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· System wide MCPC’s for AS:
· AS MCPC at interval 
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 are SPDRS,t, SPURS,t, SPRRS,t, SPNSRS,t for Regulation Down, Regulation Up, Responsive Reserve, and Non-Spin Reserve, respectively where SPDRS,t, SPURS,t, SPRRS,t, SPNSRS,t are the shadow prices of the respective AS requirement constraints.
Appendix 2. Supplemental Ancillary Service Market (SASM) Clearing 

The SASM Clearing Engine function is run by the ERCOT Operator during Adjustment Period to procure additional Regulation Down, Regulation Up, Responsive Reserve, and Non-Spin Reserve capacities. In order to evaluate and maintain AS capacity sufficiency, the ERCOT Operator may use this function to procure Ancillary Services in the Adjustment Period for:

· Increased need of Ancillary Services capacity above that specified in the Day-Ahead;

· Replacement of Ancillary Services capacity that is undeliverable due to transmission constraints; or
· Replacement of Ancillary Services capacity due to failure to provide
The SASM function calculates the awarded AS schedules that minimize the total procurement costs of all AS types over all hours of the SASM study period while satisfying the required additional AS quantities for the entire ERCOT system and AS modeling constraints for individual Resources. 
The SASM optimization problem is formulated as follows:

Minimize:
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54. System AS Requirement Constraints for each AS requirement type at each interval t:
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55. AS Offer Capacity Constraint for each AS offer of Resource 
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 ( Offline but available indicated by COP ) each interval t:
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56. AS Offer Capacity Constraint for each AS offer of Online Resource 
[image: image444.wmf]r

( Online indicated by COP) each interval t:
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57. Combined Cycled Resource Configuration Constraints

All the Resource-level constraints defined above for Resource 
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 remain applicable for any possible configuration for Combine Cycle Unit. In other words, the configuration 
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 of the Combined Cycle Unit 
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 represents the Resource 
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.

The additional inter-configuration constraints for Combined Cycle Unit 
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 with multiple configurations
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The offline Non-Spin can be awarded for only one start up configuration. The offline Non-Spin is exclusive to all on-line reserves.

58. Split Generation Resource Constraints

The on-line reserves can be awarded to each SGR independently. But, offline Non-Spin is exclusive with on-line reserves for all SGRs, i.e all SGRs, say 
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 and 
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59. AS Offer Capacity Constraint for each AS offer of Offline Resource 
[image: image462.wmf]r

( Offline but Reserved for Non-Spin indicated by COP) each interval t:
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60. Fixed Block Offer Constraint for Resource 
[image: image466.wmf]r

 for each AS type at each interval t:
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This constraint includes RRS Block Offer Constraint for non-Controllable Load Resource.
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61. Variable Block Offer Constraint for Resource 
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 at each interval  
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62. AS Procurement for each AS Type from Resource 
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 at each interval t:
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63. COP AS Schedule for each AS Type from Resource 
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 at each interval t:
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64. Maximum Capacity for Procurement for each AS Type from Resource 
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 at interval t:
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Note that each AS Offer from Resource 
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 has a start and end time. The AS Offer modeling of Resource 
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 is applicable only for the intervals between the start time and the end time of the AS Offer.    
The SASM Sufficiency Check problem input data are:
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· A flag indicating Fixed or Variable Block Offer of AS Offer 
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The SASM optimization problem decision variables are:
· Binary Variables: 
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· Non-Negative Continuous Variables:
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· Non-Negative Slack Variables:
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· Dual Variables associated with the system AS requirements ( Shadow Price):

· 
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Appendix 3. DAM Simultaneous Feasibility Test (SFT) 

The DAM SFT is executed before DAM to check if CRR is oversold due to the Network Topology difference between yearly/monthly CRR and DAM.

The SFT is executed in the following steps:

65. Set up the CRR DAM network model with all the physical generations and loads removed from the network.
66. Allocate the Hub or Zone based CRR obligations to individual source/sink buses according to Hub or Zone Distribution Factors, and impose all CRR obligations as pairs of injections and withdrawals on the network.
67. Solve nonlinear DC power flow.
68. If power flow does not converge, stop and investigate the CRR network model.
69. If power flow in Step 4 converges:
x. obtains the flow on branch [image: image602.wmf]0
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y. Solve incremental DC power flow for each Contingency Case [image: image606.wmf]n
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aa. For one CRR option at a time:
iv. Allocate the Hub or Zone based CRR option to individual source/sink buses according to Hub or Zone Distribution Factors, and impose the CRR option as a pair of injection and withdrawal on the network
v. Solve incremental DC power flow for[image: image612.wmf]case
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vi. Solve incremental DC power flow for each Contingency Case[image: image618.wmf]n
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ab. Calculate the final flow between bus 
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ac. For Transmission Line:
vii. For 
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viii. For 
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ad. For Flowgate:

ix. For 
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x. For 
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ae. Evaluate constraint violations:
xi. For 
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xii. For 
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 against emergency rating; If SPS is invoked, the constraint violation is ignored.


Compute shift factors for all violated constraints


Output Day-Ahead Weighted Shift Factors for settlement points, limits and oversold 
quantities for all violated constraints.

Appendix 4. Weighted Least Square Method for DAM Derating of CRR Options

For each interval of the DAM study period, ERCOT executes the Least Square Method to derate the CRR Options declared for Real-Time Settlement. The CRR derating is executed independently for each interval of the DAM study period.  

For each interval 
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 of the DAM study period, the optimization problem is formulated as follows:
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The CRR Option Derating problem input parameters:
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 is modeled as a pair of injection and withdrawal on the network that are self-balanced. Thus,  
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For all CRR options, only those CRR options 
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The CRR options that create a counter flow to relieve the constraint are excluded.

The DAM CRR Derating Problem Decision variable:
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Appendix 5. Ancillary Service Offer Modeling

This appendix describes the modeling of Ancillary Services (AS) in the Day Ahead Market (DAM). The intention of this note is to clarify the following two characteristics of AS offers:

· The linking of several of these services

· The ability of one or more of these services to be exclusive both between each other and with energy.  
A5.1 Linked Ancillary Services

The Ancillary Services scheduled in DAM are:

· Regulation Down

· Regulation Up

· Responsive Reserve

· Non-Spinning Reserve

where the non-spin reserve may be from either online or offline resources.

These AS Offers will be submitted in three groups:

· Regulation Down

· online reserves (Regulation Up, Responsive Reserve and online Non-Spin)

· Non-Spin offline reserves

where the online reserves includes Regulation Up, RRS and online Non-Spin reserve. Online reserves can only come from online resources while Non-Spin offline reserves can only come from offline resources. 
AS Offers are split up into three groups to model:
· both the inherent inclusivity and exclusivity within and between the groups, and

· the different Resource constraints that apply to each group.

The AS types in the On-line Reserves group (Reg-Up, RRS, Online Non-Spin) are all subject to the same Resource constraints (e.g., the total award must be less than or equal HSL minus LSL and the Resource must be On-line).  Offline Non-Spin is a separate group because it can be scheduled only if the resource is offline and has the requirement that the award must be less than HSL.  Also, Non-Spin is naturally exclusive to the other groups since a Resource cannot be simultaneously On-line and Off-line.

The Offer data would consist of the following:
Regulation Down (Reg-Down): 

· start time

· stop time

· offer curves for Regulation Down

The offer curves are defined by up to five (block flag, $/MWh, MW quantity) triples giving the price for different MW amounts (note that the MW quantity is a capacity and not an MW break point). If energy is being cleared simultaneously with regulation down, then the energy minus Reg-Down dispatched must be greater than the resource's low sustained limit. If regulation down is cleared without energy then the sum of regulation down plus the sum of online reserves must be less than the difference between the resources's sustained high and low limit.  The Reg-Down dispatch for each quantity must be constant for hours between the start and stop times and will be variable or fixed (at the MW quantity) dependent on the block flag. 

Online reserves:  

· start time

· stop time

· combined offer curves for Regulation Up, Responsive Reserve, and online Non-Spin reserves. 

The offer curves are defined by up to five sets of capacity offers where each capacity offer consists of:

· quantity(MW), 

· block flag (fixed, variable)

· Reg-Up price($/MWh), 

· RRS price($/MWh)

· online Non-Spin price ($/MWh)

If the price is not supplied for a given reserve type, then that reserve will not be available for that capacity offer. The following constraints apply:

· The reserves dispatched from a capacity offer must be less than the quantity of the offer. 

· If energy is being cleared simultaneously with online reserves, then the total energy and ancillary services dispatched must be less than or equal to the maximum quantity of the EOC and must be within the resource's high sustained limit. 

· If only ancillary services are dispatched, then the total ancillary services (including any Reg-Down) must be less than or equal to the difference between the resource's sustained high and low limits.

· The sum of Responsive Reserve must be less than or equal to the max amount of responsive reserve available from the resource. 

· The dispatches from each reserve type for each capacity offer must be constant for hours between the start and stop times and will be variable or fixed (to the capacity offer quantity) dependent on the block flag. 

Non-spin offline reserves:

· start time

· stop time

· offer curves for Non-Spin offline reserves.
The offer curves are defined by up to five (block flag (fixed, variable), $/MW/h, MW quantity) triples giving the price for different MW amounts. The non-spin offline reserve dispatch must be constant for hours between the start and stop times and will be variable or fixed (at the MW quantity) dependent on the block flag.

A5.2 Exclusive Offers of Energy and AS

The protocol requires that energy offers and offers for on-line AS types can be specified to be exclusive of each other. This implies that, for these exclusive online resources, either AS or energy can be dispatched at a given time but not both. 

If three part energy offer and Reg-Down and/or online ancillary service offers are submitted at the same hour and if the energy and ancillary services offers are designated to be exclusive, then:
· either energy only is dispatched , or

· ancillary services are dispatched and energy is dispatched at the resource's low limit.

Note that the exclusive/inclusive designation will be part of the three-part energy offer. Note that startup cost will be applied at startup and Minimum-Energy costs will be applied even if the offer is exclusive and Reg-Down and/or online ancillary services are being dispatched. 

If only ancillary services offers are submitted for some time points, then the dispatch of Reg-Down and/or online reserves will require that the resource be considered online with an energy dispatch of 0 MW. If offline non-spin is dispatched then the resource will be considered offline. The commitment schedule must ignore the minimum run time and minimum down time constraints if online AS only offers are submitted.  

A5.3 Example Offers

This section describes an example set of offers from a generator excluding startup costs. 

Unit Limits: LSL = 10 and HSL = 120. 

Energy (Minimum Energy and Energy Offer Curve): 
	Start

Hour
	End

Hour
	Excl

/Incl

(E/I)
	Min

Energy

 ($)
	Q1

(MW)
	P1

($/MWh)
	Q2

(MW)
	P2

($/MWh)
	Q3

(MW)
	P3

($/MWh)
	...

	1
	10
	I
	1000
	10
	12
	40
	15
	100
	60
	

	15
	20
	E
	15000
	8
	13
	70
	50
	 
	 
	

	21
	24
	E
	15000
	8
	20
	40
	30
	100
	70
	


Comments:

1. No energy offer for hours 11 to 14.

2. I = Inclusive while E = Exclusive to AS. 

3. Min Energy is cost at Q1 

4. Qn are break points of curve and Pn are slopes from Qn to Qn+1

Online AS Offers 

	Start

Hour
	End

Hour
	Multi-

Hour Block
	Block
	Block

Type

(F/V)
	Capacity

(MW)
	Reg-Up

($/MWh)
	RRS

($/MWh)
	Online

Non-Spin

($/MWh)

	1
	5
	Yes
	1
	V
	80
	10
	8
	4

	
	
	 
	2
	V
	60
	8
	
	

	
	
	
	3
	F
	50
	 
	12
	

	6
	15
	No
	1
	 V
	40
	 
	 
	4

	
	
	
	2
	 V
	60
	7
	
	

	18
	24
	No
	1
	V
	80
	10
	8
	4

	
	
	
	2
	V
	60
	8
	
	

	
	
	
	3
	F
	50
	 
	12
	

	
	
	
	4
	V
	45
	
	7
	12

	
	
	
	5
	V
	35
	6 
	9
	


Comments:

1. No offers for hours 16 to 17.

2. Multi-hour block flag set to No implies that there is no requirement that the offers need to be cleared at the same value over the start and end hours. If the Multi-hour block flag is Yes, then the sum of the reserves for all hours between the start and end hours must be cleared at the same value. 

3. If multi-hour block flag is set to Yes, then for Fixed(F) Block Type, all hours between start and end hours must be cleared at either 0 MW or at the capacity while for Variable(V) Block type, all hours between start and end hours cleared to same value between 0 and the capacity.  If multi-hour flag is set to No, then Fixed Blocks still need to be cleared at 0 MW or at the Capacity, however, there is no requirement that the cleared reserves must be constant across hours. 

4. Sum of Reg-Up, RRS and Online Non-Spin cleared from each block for each hour must be less than or equal to the capacity offered. 

5. If no value for offer price is given for a given AS, then zero MW will be cleared for that AS. 

Regulation Down Offers:

	Start

Hour
	End

Hour
	Multi-

Hour Block
	Block

Type

(F/V)
	Q1

(MW)
	P1

($/MWh)
	Block

Type

(F/V)
	Q2

(MW)
	P2

($/MWh)
	Block

Type

(F/V)
	Q3

(MW)
	P3

($/MWh)
	...

	1
	7
	No
	V
	4
	12
	F
	3
	13
	V
	5
	20
	

	15
	23
	Yes
	 V
	8
	13
	V
	10
	17
	 
	
	
	

	24
	24
	No
	F
	8
	20
	
	
	
	
	
	
	


Comments:

1. The first offer row shows three offers for hours between 1 and 7. If Xnh is the amount cleared at hour h from the nth offer, then X1h needs to be between 0 and 4, X2h needs to be either 0 or 3 MW and X3h needs to be between 0 and 5 MW for all h between 1 and 7. 

Comments on clearing of energy and AS Offers:

1. For hours 1 to 10, the energy and AS offers are inclusive, therefore if the unit is committed then the sum of cleared energy and the various online reserves must be less than or equal to 100 MW and HSL. Also, the cleared energy must be greater than or equal to the Reg-Down plus the LSL. 

2. For hours 15 to 20 energy and AS offers are exclusive, therefore either:

a. energy is cleared at LSL and AS is cleared at hour 15

b. energy is cleared at LSL and AS is cleared for hours 18 through 20 so that the sum of Reg-Down and the online reserves is less than or equal HSL - LSL, or

c. energy is cleared for one or more hours from 15 to 20 between LSL and HSL and the AS are cleared at 0 MW, or

d. unit is off at one or more hours between 15 and 20.

Note that if AS is cleared at 0 MW for hour 15 then online AS must be cleared at 0 MW for the hours 6 through 15 since hours 6 through 15 are blocked and there are no AS for hours 16 and 17. Similarly if AS is cleared at 0 MW for hour 18 and 19 then online AS must be cleared at 0 MW for the hours 18 through 24 since hours 18 through 24 are blocked. Since the Multi-hour flag for Reg-Down is No for hours 15 to 23, the schedule of Reg-Down can be different for each hour in this range. 

3. For hour 11 to 14 only AS can be awarded, that is, energy is scheduled at 0 MW. The sum of awarded Reg-Down and all the Online reserves must be less than or equal HSL - LSL. 
Appendix 6. Congestion Revenue Rights (CRR) Related Issues in the Day-Ahead Market (DAM)

Objective

Describe and clarify the Congestion Revenue Rights (CRR) related issues in the Day-Ahead-Market (DAM) concerning the following business sub-processes:

· Simultaneous Feasibility Test (SFT) – see Nodal Protocol Section 4.5.1 (2)

· PTP Options Derating - see Nodal Protocol Section 4.5.1 (8)

· DAM Market Clearing – see Nodal Protocol Sections 4.4.5, 4.4.6 and 4.5
This appendix presents ERCOT’s responses to TPTF comments on CRR related issues in Requirements Specification for DAM and SASM. ERCOT responses to TPTF comments are summarized in Table 1-2.

Requirements derived from Nodal Protocols

As stated in Nodal Protocol Section 4 in general and Sections 4.4.5, 4.4.6 and 4.5.1 in particular, the Nodal Protocol allows for CRR offers and PTP Obligation Bids in the DAM clearing. As such, the DAM process is required to provide the following functions:

Simultaneous Feasibility Testing: This functional requirement is embodied in Nodal Protocol 4.5.1 (2). The goal of the SFT is to check whether the CRRs being held by all CRR account holders were oversold due to the network topology difference between the yearly/monthly CRR auction and the DAM. To achieve this goal, the CRRs being held for the DAM settlement by CRR account holders are applied to and network security analysis is conduct against the Day-Ahead Updated Network Model. The methodology used in the network security analysis, such as contingency modeling, SPS/RAP schemes and power flow models, are the same as for the DAM clearing.

Existence of any violated constraint in the SFT study indicates that the CRRs being held by CRR account holders are not simultaneously feasible. In other words, the CRRs are oversold when evaluated on the DAM network model. For violated (oversold) network security constraints, the SFT sub-process calculates the oversold quantities over these violated constraints as well as shift factors of the violated constraints with respect to the settlement price points. The oversold quantities and the shift factors are passed to settlement system for CRR settlement.

PTP Option Derating (POD): The functional requirement is stated in Nodal Protocol Sections 4.4.5 and 4.5.1 (8). The Protocols gives NOIEs the choice to settle their PTP Options and PTP Options with Refund either in real-time market (RTM), or in the DAM. If NOIEs choose their PTP Options and PTP Options with Refund for real-time settlement, they can do so by submitting CRR offers in the DAM, subject to the CRR offer criteria in Nodal Protocol Section 4.4.5.1. 

In the absence of revenue adequacy concerns, the original CRR offers could be optimized jointly with the other bids and offers for energy, ancillary services and PTP obligations in the DAM clearing. If the CRR offers are cleared in the DAM, the cleared amount of CRR offers are settled in the DAM, any remaining CRR offer quantities reflected in the original CRR offers, but not cleared in the DAM are settled in the RTM.

However, it is possible that the CRRs declared by NOIEs for real-time settlement, when applied to and evaluated against the Day-Ahead Updated Network Model, cause network security constraint violations. Existence of such network security constraint violations, when undetected and carried into the DAM clearing, can lead to inadequate conclusion as to whether the NOIEs’ declaration of CRR offers for real-time settlement should be accepted or not. As such, the Protocols require that the POD sub-process is performed prior to DAM clearing to check whether the CRRs declared by NOIEs for real-time settlement are feasible on the Day-Ahead Updated Network Model. When network security constraint violations exist, they shall be eliminated by derating the CRR offers. In compliance with Nodal Protocol Section 4.5.1 (8), the CRRs declared by NOIEs for real-time settlement shall be derated in proportion to their impacts on the violated constraints with the objective of minimizing the overall amount of CRR deratings. The remaining amounts of CRR offers after derating define the maximum limits up to which the CRRs declared by NOIEs for real-time settlement shall be cleared in the DAM.

The derated quantity of CRR offers will be settled either in DAM or in Real-Time depending on the offer price (Minimum Reservation price) and DAM clearing price based on Protocol 4.5.1 (8). 

Day-Ahead Market: As indicated in Protocols 4 in general and sections 4.4.5, 4.4.6 and 4.5.1 in particular, CRR offers (PTP options) and PTP obligation bids are allowed in the DAM. It is worthwhile to note that, unlike PTP obligation bids that are applied in their original bid form without change, the MW quantities of CRR offers may differ from the originally submitted MW quantities. The differences are outcomes of the POD process when network security constraint violations are detected and PTP Options derating took place.

Relevant Protocols and Requirements References

Nodal Protocols requires that the CRRs for DAM settlement undergo a simultaneous feasibility test, that PTP Option Deratings be conducted, and that PTP obligation bids be allowed in the DAM. These requirements are evidenced in the following Protocol languages:

1. Simultaneous Feasibility Test – Nodal Protocol 4.5.1 (2)

a. Prior to execution of the DAM, ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test.  This test uses the Day-Ahead Updated Network Model topology and evaluates all CRRs for feasibility to determine hourly oversold quantities.

2. PTP Options Dearting

Nodal Protocol Section 4.4.5 (2) (3)

(2)
All CRRs held by CRR Account Holders are settled based on applicable DAM settlement prices, except for PTP Options and PTP Options with Refund that have been declared by a NOIE before DAM execution to be settled in Real-Time and are still held by that NOIE in Real-Time.  

(3)
PTP Options and PTP Options with Refund that are declared by NOIEs for Real-Time settlement may specify an offer price (Minimum Reservation Price) in the DAM.  If no Minimum Reservation Price is specified, ERCOT shall assign a default value of $2,000 per MW per hour, as an offer in the DAM.  If such an offer clears in the DAM, it is settled as part of the DAM and is not carried to Real-Time.  

Nodal Protocol Section 4.5.1 (8)

(8)
The directional network element flows for PTP Options declared for settlement in Real-Time must be properly accounted for in determining available transmission network capacity in the DAM.  In the event the available transmission capability in the DAM cannot accommodate all PTP Options declared for settlement in Real-Time, any PTP Option declared for settlement in Real-Time that impacts overloaded directional network elements must be appropriately derated for DAM modeling purposes only, in proportion to that impact.  The derated MW of PTP Options declared for settlement in Real-Time will be settled in the DAM if their Minimum Reservation Prices are less than or equal to the DAM prices for corresponding PTP Options. Otherwise, the derated MW will be settled in Real-Time.

3. DAM Market Clearing – Nodal Protocol Sections 4.4.5, 4.4.6, and 4.5, which are not quoted here. Please reference these Nodal Protocol sections for details of these requirements.

The following table provides cross references of the CRR related issues between Nodal Protocols and MMS DAM/SASM Requirements. 
	
	Protocol Section Reference (May 2006)
	DAM/SASM Requirements Document Reference

	1
	4.4.5
	VA5 - Validation of CRR Offers

	2
	4.5.1 (2)
	CF1 – CRR Day-Ahead SFT

	3
	4.5.1 (8)
	DC1 – Derating CRR Options Declared for RT

	4
	4.5.1
	CE4 – DAM Clearing Engine


Summary of TPTF Comments and ERCOT response

	TPTF Reviewer
	DAM/SASM Requirement Document Section
	TPTF Comment
	ERCOT Response

	Reliant
	2.1 Day-Ahead Market
	Reliant: What is meant by “CRR Dispatches?” Are you talking about CRRs carried to Real-Time? Is this to determine the oversold level?
	Clarified.

“CRR Dispatches” is an input to Network Security Monitor (NSM) of the DAM sub-processes. For DAM, CRR dispatches refer to the cleared PTP obligation bids and the cleared CRR offers (the PTP Options and PTP Options with Refund declared for real-time settlement from NOIE). (see Protocols  4.4.5, 4.5.1 (8))

	TXU
	3.3.5 VA5 – Validation of CRR Offers
	TXU: The only CRRs that may be sold in the DAM are those that are eligible for settlement in Real Time and that are not subject to the Refund Option.  It is not clear that the above checks would be sufficient to invalidate the offer of a CRR that does not meet this criteria.
	Disagreed.

CRR offers can be submitted only for NOIE PTP Options AND PTP Options with Refund that are for real-time settlement before DAM execution. (see Protocols  4.4.5)

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on Minimum Reservation Price:

Reliant: Note that Protocols 4.4.5(3) stipulates Min Res price for NOIE CRRs only.
	Clarified.

ERCOT agrees that this whole section applies to NOIE CRR offers only. (see Protocols 4.4.5 (3))

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on All CRRs must be of the same type

Reliant: with the changes to CRRs embodied in NPRRs that the CRR team has put forth, CRRs have changed to “time of use blocks” which means that for a single offer, the “same type” qualifier means ---same “hedge type” (option, obligation, FGR) and same “time of use block.”
	Clarified.
CRR offers for DAM are only applied for NOIEs which submit the Minimum Reservation Price for PTP options. The criteria of CRR offers for DAM are not the same as those for CRR auctions.  (see Protocols 4.4.5.1 (3) (a))

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on A block CRR Offer must have the same number of CRRs offered in each hour
Reliant: note that hourly granularity for CRRs has been removed through NPRRs. CRRs are not defined by “time of use blocks.”
	Clarified.

The DAM will need to model them by hour. (see Protocols 4.4.5.1 (3) (c))

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on A block CRR Offer must have contiguous hours for the CRRs offered

Reliant: note that with comments above, this requirement becomes ‘inherent’ by the definition of the CRR time of use block.]
	Clarified.

CRR offers eligible for the DAM are not required to match the same “time of block” definition.  (see Protocols 4.4.5)

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on 3. Before 7:00 am, any CRR offers submitted shall go through validations (excluding CRR ownership validation and total quantity). Since the CRR auction data is not available to the MMS system, the additional validations shall be done by a background process when the data is available (before 7:00 am).

Reliant: not quite sure the timing works here—if DAM bid submission closes at 11—this seems to indicate that CRR offers are due by 7 AM---not sure that this time constraint is in Protocols.]   
	Clarified.

CRR offers are not due by 7:00 AM. 

All CRR offers submitted before 7:00 AM will be validated against the ownership and quantity check at 7:00 AM by a background process because MMS will get the CRR ownership information just before 7:00 AM.
All CRR offers submitted after 7:00 AM will be validated for both the format check and ownership and quantity check at the submission time.
The timeline of 7:00 AM is configurable based on CRR bilateral trade registration cutting off time. Currently, this cutting off time is assumed 6:00 AM (the time is configurable) which is consistent with protocol 7.8 (5). Then, CRR ownership information is accessible for MMS before 7:00 AM.  

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on 5. Any CRR offers submitted by the CRR account holder after the background process completes (time to be determined), shall be subject to additional validations, such as whether this CRR offer owner is the real owner and whether the sum of offers of the same CRR ID is greater than total quantity of CRR owned by CRR Account Holder for that CRR ID. 

Reliant: not sure that the timing will work. We need to have a ‘hard deadline’ for submission of CRR offers in DAM---but we need a Protocol change to require this in a timeframe different from the timing of the DAM processes in current nodal Protocols.
	Clarified.

See above.

	Reliant
	3.3.5 VA5 – Validation of CRR Offers
	Comment on CRR Offer from CRR Account Holders who are NOIEs and this is submitted via the MMS QSE interface.

Reliant: what about other CRR offers?  Protocols 4.4.5 allows any CRR holder to Offer a CRR for sale in the DAM. 
	Disagreed.

Only NOIE TPT Options and PTP Options with Refund are allowed to submit CRR offers for the DAM. (see Protocols 4.4.5 (1)-(3))

	Reliant
	3.6.1 CF1 – CRR Day-Ahead SFT
	Comments on 8. With the CRR obligations imposed on the network, if the power flow (nonlinear DC) fails to converge, the process shall stop to allow ERCOT Operators to remedy the possible data problems. [Reliant1: what would they change? Would there be a log of this and would the log be provided to Market Participants?] The CRR options shall be solved via incremental model. [Reliant2: what is an incremental model?] As such, there is no convergence issue. [Reliant3: unclear about how the test is “simultaneous feasibility” when there is a sequential evaluation by type of CRR.  Could we please discuss this at TPTF? The process set forth here seems to indicate that CRR options are evaluated sequentially—meaning that the first ones evaluated might not be ‘derated’ but that later ones, merely by virtue of the order in which they were evaluated might suffer deration.  The ‘simultaneous feasibility’ goal is to look at all of the CRRs at the same time and to derate based on their impact on the binding constraint.  Sequential evaluation will not provide the information required for deration.]
	Clarified.

Response to Reliant1: The operators will check the possible input information errors for CRRs and network. What they changed will be recorded.

Response to Reliant2: Incremental model refers to the DC model used to calculate power flows for injections/withdrawals resulting from CRR options are applied to the DC network model. (see Protocols 4.5.1 (2), 7.5.5.4)
Response to Reliant3: Although the power flow calculations for CRR obligations and CRR options are performed sequentially, network security checking is based on the simultaneous (or aggregated) flows over constraints resulting from both CRR obligations and CRR options. CRR deratings are based on positive flow impacts of all the CRRs in aggregate on the constraints simultaneously. (see Protocols 4.5.1 (8))

	Reliant
	3.7.1 DC1 – Derating CRR Options Declared for RT
	Comment on CRR options Remained quantities for Day-Ahead Network Model.

Reliant: are these the CRRs that aren’t derated as a result of the DA SFT check?
	Clarified.

These are the remaining amount of the PTP Options, declared for real-time settlement, after the PTP Option derating. (see Protocols 4.5.1 (8))

	Reliant
	3.8.4 CE4 – DAM Clearing Engine
	Comment on 11. h. Offers of PTP Options declared to settle in RT – PTP Options shall be less than or equal to the Limits determined by the CRR Option Derating. 

Reliant: So will ERCOT automatically enforce this condition? If so will QSEs holding PTP Options to settle in RT be informed? How? If the QSEs are to limit their offers to this amount (which, given the timing of the processes, doesn’t seem possible before the DAM scheduling deadline) this should be stated.
	Clarified.

The DAM market automatically enforces this condition in the DAM clearing. (see Protocols 4.5.1 (8))
The Protocols is not specific about whether QSEs shall be notified of the CRR Option derating results or when. 

QSEs are not required to limit their CRR offers to this derated amount in their submission of CRR offers. Derating will be performed programmatically in the CRR Option Derating sub-process in the DAM. (Protocols 4.5.1 (8))

	LCRA
	2.4.2 Outputs
	Comment on Awarded CRR Offers (NOIE PTP Options Declared to be Settled in RT) 

[what about not awarded CRR Offers? Those should be converted to PTP Options in the corresponding QSE’s name to be settled in RT.]
	Clarified.

The CRR offer MW quantity will also be included to the list of CRR settlement data. (see Protocols 4.5.1 (8))

	LCRA
	3.3.5 VA5 – Validation of CRR Offers
	Comment on CRR Offers, as well as other potential inputs into the DAM, shall be validated by the MMS against the Protocol specified criteria and reported to the CRR Account Holder 

[do these need to be in QSE accounts since if they don’t clear in the DAM, they’re settled in RT?].
	Clarified.

The CRR offer MW quantity will also be included to the list of CRR settlement data. (see Protocols 4.5.1 (8))

	LCRA
	3.6.1 CF1 – CRR Day-Ahead SFT
	Comment on With the CRR obligations imposed on the network, if the power flow (nonlinear DC) fails to converge.

[could it fail to converge if PTP Obligations are oversold?]

[What are non-linear DC Power Flow and incremental DC Power Flow?]
	Clarified.

PTP obligations oversold can cause nonlinear DC power flow failure.

Non-linear DC power flow refers to the power flow calculations assuming that voltage magnitudes are flat (e.g., 1.0 p.u.) for all buses and bus reactive power flows are ignored in the iterative solution of non-linear active power flows.


Appendix 7. Pricing Issues with Fixed Quantity Block Offers and Bids in the Day-Ahead Market (DAM)
Objective

Describe the Locational Marginal Price (LMP) issue in the Day-Ahead-Market (DAM) in the presence of fixed quantity block offers/bids from

i) DAM only energy offers 

ii) DAM Ancillary Service offers from load resources

iii) DAM energy bids

Specifically, this appendix presents ERCOT’s response to TPTF comments quoted below on Section 2.3 (Preconditions and Dependencies) of the DAM and SASM requirements specification:
“In certain cases LMPs produced by the DAM clearing process could be lower than cleared fixed quantity offer prices and/or higher than cleared quantity bid prices”

Requirements derived from Nodal Protocols

As stated in Nodal Protocol (Section 4.5.1 (4), the objective of the DAM clearing is to maximize the price weighted market value of the bids/offers, subject to various operational and network security constraints. Due to the nature of fixed-quantity block bids/offers, certain cases exist where their corresponding LMPs or settlement point prices may be higher/lower than the bid/offer prices of the fixed-quantity block bids/offers. As long as this solution leads to the maximum objective value, the bid/offer awards, including the fixed-quantity block bids/offers are consistent with the Protocol descriptions.
The Nodal Protocol references in Section 2 (Definitions and Acronyms) for Locational Marginal Pricing, Settlement Point Price, and Shadow Price describe that the DAM settlement point prices are computed based on the electrical bus LMPs. The LMPs are by-products of the DAM optimization problem as described in Nodal Protocol (Section 4.5.1 (4). As such, the bids/offer awards as well as the by-product LMPs are consistent with the Protocol requirements.

Relevant Protocol and Requirements References

Nodal Protocols requires that Locational Marginal Prices (LMP) be computed in accordance with the marginal price principle as evidenced in the following Protocol languages:

1. Nodal Protocol Section 4 (Day-Ahead Operations) 4.5.1 (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.
2. Nodal Protocol Section 2 (Definitions and Acronyms) provide the following relevant definitions

· Locational Marginal Price (LMP): The offer-based marginal cost of serving the next increment of Load at an Electrical Bus, which marginal cost is produced by the DAM process or by the SCED process.

· Settlement Point Price: A price calculated for a Settlement Point for each Settlement Interval using LMP data and the formulas detailed in Sections 4.6, DAM Settlement and 6.6, Settlement Calculations for the Real-Time Energy Operations

· Shadow Price: A price for a commodity that measures the marginal value of this commodity, that is, the rate at which system costs could be decreased or increased by slightly increasing or decreasing, respectively, the amount of the commodity being made available.

The table below provides Nodal Protocol and DAM/SASM requirements document references for the fixed quantity block offers/bids. The fixed quantity block offer/bid referenced is characterized by the requirement that the block offer/bid is either cleared at its full MW quantity (100%) or 0 MW (0%).
	
	Protocol Section Reference (May 2006)
	DAM/SASM Requirements Document Reference

	1
	4.4.7.2.1
	VA8: DAM Fixed quantity block Ancillary Service offer by load resources

	2
	4.4.9.5.1
	VA11: Fixed quantity block DAM energy-only offer

	3
	4.4.9.6.1
	VA12: Fixed quantity block DAM energy bid


Summary of TPTF Comments and ERCOT response

	TPTF Reviewer
	DAM/SASM Requirement Document Section
	TPTF Comment
	ERCOT Response

	Reliant
	2.3 Preconditions and Dependencies
	Reliant expressed its inquiry of further understanding of the issue by highlighting the sentence of this section.
	This document shall provide additional clarity to Section 2.3 of the Requirements Specification.

	LCRA
	2.3 Preconditions and Dependencies
	Does this imply that block bids and offers could lose money?
	With the LMPs (and MCPCs for Ancillary Services) determined in accordance with the Nodal Protocols, it is possible that fixed quantity block offers/bids could lose money in certain cases.

	LCRA
	2.3 Preconditions and Dependencies
	Can the system reject bids/offers that are not supported by final LMPs and MCPCs?
	The Day-Ahead Market (DAM) problem is formulated as a Mixed Integer Programming (MIP) optimization problem and the marginal pricing principle is followed for LMPs (and MCPCs for Ancillary Services), the DAM clearing process, as stated in the DAM/SASM Requirement Specification, cannot reject offers/bids that are not supported by final LMPs and MCPCs.

	LCRA
	3.8.4 (11e) CE4 DAM Clearing Engine
	Fixed Block AS Offers: Fixed Block Ancillary Service Offers for a Load Resource – blocks shall not be cleared unless the entire quantity block can be awarded and the resulting MCPC is greater than the block offer price and, for linked AS Offers, all of the awarded AS shall be assigned to a single service. (Emphasis on LCRA addition)
	As stated above , with MCPCs for Ancillary Service determined in accordance with the Nodal Protocols, it is possible for certain cleared fixed quantity block AS offers , the MCPC could be lower than the block offer price.


Analysis of modeling fixed quantity block offers/bids

ERCOT recognized Market Participants desire that fixed-quantity block bids/offers be able to cover their bid/offer values when settled at their corresponding settlement point prices. In the mean time, ERCOT realizes that the MIP based DAM clearing method and the marginal pricing principle does not guarantee the recovery of bid/offer costs for the fixed-quantity block bids/offers.

ERCOT explored an alternative model for fixed-quantity block bids/offers suggested by members of the TPTF that is hoped to allow for the recovery of bid/offer costs by the fixed-quantity block bids/offers. However, the alternative does not provide satisfactory results, nor is it in explicit accordance with the Protocols. Implementation of any model for the fixed-quantity block bids/offers other than the one described in the Requirements Specification for DAM and SASM will not be compliant with the Nodal Protocols.

In the following, two approaches are compared using two examples:

· Current approach, as specified in the DAM and SASM Requirements Specification, and,

· Alternative approach

The intention is to illustrate the pricing issue related to fixed-quantity block bids/offers. The two examples involve energy offers although the conclusions drawn can be extended to energy bids and fixed quantity block AS offers from load resources.

Current approach - Protocol specified solution in the DAM and SASM Requirement Specification
Fixed-quantity block is a price taker when cleared and will not be able to set the LMP or MCPC. The Mixed LP programming will produce the LMP and MCPC, unit commitment, and the MW dispatch for each resource. LMP and MCPC prices are consistent with the protocol LMP definition. However, the Fixed-quantity block could be paid under its offer price or be charged above its bid price.  

Alternative approach
Fixed-quantity block is allowed to set the LMP or MCPC, proposed by some Market Participants during TPTF discussion.  While this option does have the advantage that no cleared offer (bid) is under paid (over charged), there are non-trivial disadvantages of this method stemming from the fact that dispatch and prices do not match.

This alternative approach requires a two-step solution process for the DAM clearing.

Step1:
Run the mixed integer LP to get unit commitment and MW awards;

Step2:
Relax the fixed-quantity block (modeled as variable block) and re-run LP to calculate the LMP (MCPC).

The disadvantage of this alternative approach is that the LMPs (MCPCs) from step 2 and the MW awards from step 1 are NOT consistent. Constraints’ shadow prices do not reflect true congestion situation.  CRR settlement and the congestion are not consistent. The protocol language change for the definition of LMP is needed.
Two examples are used to illustrate the differences of the above two approaches:

Example 1: Two energy offer case without transmission congestion.

Example 2: Two energy offer case with transmission congestion and the related CRR settlement issue.

Load = 60 MW
Energy Offer 1


[image: image677]
Energy Offer 2: (Fixed-quantity block offer)

[image: image678]
Results of DAM clearing solution for Example 1
Current Approach:
· Awarded MW quantity from Offer 1 = 10 MW

· Awarded MW quantity from Offer 2 = 50 MW

· LMP = 5 $/MWh

Settlement amount to Market Participant submitting Offer 1 = 10MW*5$/MWh = $50

Settlement amount to Market Participant submitting Offer 2 = 50MW*5$/MWh = $250

Market Participant submitting Offer 2 is paid less than the offered cost of $500 for 50 MW

Alternative approach:
Step1: To determine MW awards (same results as current approach – in terms of MW awards)

· Cleared/Awarded MW quantity from Offer 1 = 10 MW used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 50 MW used as awarded amount
Step2: To determine LMPs

· LMP = 10 $/MWH

· Cleared/Awarded MW quantity from Offer 1 = 20 MW not used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 40 MW not used as awarded amount
Settlement amount to Market Participant submitting Offer 1 = 10MW*10$/MWh = $100

With LMP = $10/MWh, MP submitting Offer 1 perception would be to expect 20 MW offer clearing, but would be awarded just 10MW (and thus loss of revenues of $100)
Settlement amount to Market Participant submitting Offer 2 = 50MW*10$/MWh = $500

Example 2: Two energy offer case with transmission congestion and the related CRR settlement issue.

[image: image679]
Load = 120 MW

Energy Offer 1 at Bus A is described in the diagram above.

Energy Offer 2 at Bus B is described in the diagram above.

Load at Bus B owns an 80MW CRR with source point at Bus A and sink point at Bus B

Results of DAM clearing solution for Example 2
Current Approach:
· Awarded MW quantity from Offer 1 = 20 MW

· Awarded MW quantity from Offer 2 = 100 MW

· LMP at Bus A = LMP at Bus B = 20 $/MWh

· No congestion and no CRR payment.

Settlement amount to Market Participant submitting Offer 1 = 20MW*20$/MWh = $400

Settlement amount to Market Participant submitting Offer 2 = 100MW*20$/MWh = $2000

Market Participant submitting Offer 2 is paid less than the offered cost of $3000 for 100 MW (and thus loss of revenue of $1000)

Alternative approach:
Step1: To determine MW awards (same results as current approach – in terms of MW awards)

· Cleared/Awarded MW quantity from Offer 1 = 20 MW used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 100 MW used as awarded amount
Step2: To determine LMPs

· LMP at Bus A = 20 $/MWh

· LMP at Bus B = 30 $/MWh

· Cleared/Awarded MW quantity from Offer 1 = 80 MW not used as awarded amount
· Cleared/Awarded MW quantity from Offer 2 = 40 MW not used as awarded amount
Settlement amount to Market Participant submitting Offer 1 = 20MW*20$/MWh = $400

Settlement amount to Market Participant submitting Offer 2 = 100MW*30$/MWh = $3000

Total Payment to Market Participants (Offer 1 + Offer 2) = $400 + $3000 = $3400

Load Pays 120 MW*30$/MWh = $3600

Congestion Rent = $3600 - $3400 = $200

CRR Payment to the 80 MWCRR owner
= (LMPBus B – LMPBus A) * CRR

= (30$/Mwh-20$MWh)*80MW

= $800

There is no congestion in this case, but CRR payment to CRR holder is 800 $/h and the collected congestion rent is only $200/h. Therefore, the market can not collect enough money to cover the generation and CRR payment.
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Performs Contingency Topology Processing


Network Data Update
Retrieves Network Model and Imposes the latest NCUC generation and demand schedules as well as PTP obligations to establish the modified Base Case



A SPS Contingency ?


Performs Base Case Nonlinear DC Power Flow


Any Violations
Identified
?


Yes


No


SCUC LOOP Converges 


NCUC


Network Security Monitor


SPS Triggering Condition Satisfied


Yes


No


No


Constraint Data Processing

Selects the critical network violated constraints and computes the shift factors to be used by NCUC.



Performs Incremental DC Power Flow by Imposing Options and Contingencies on Base Case


Drops this Contingency 


Yes
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