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Major Market Component

Scheduling

Purpose

To establish the guidelines for QSE scheduling protocols with ERCOT. 

· QSEs may submit Energy and Self-arranged Ancillary Service schedules to ERCOT.

· Schedules must match between parties but need not reflect actual operating forecasts.

· Energy schedules serve to reflect bi-lateral transactions (Inter-QSE Trades) in ERCOT settlement, providing for more accurate credit obligations between parties.

· Energy schedules serve to shift financial responsibility for scheduled MWh from Seller to Buyer at the specified source/sink.  The Energy schedule is effectively a contract for differences facilitated by ERCOT.

· ERCOT will recognize and calculate Locational Marginal Prices (LMPs) for one or more Hubs.

· Energy Schedules may only include ERCOT Settlement Points (as defined in the Congestion Management CRR paper) as the location of a resource or obligation of any transaction.  

· Provide Capacity Nominations to facilitate settlement of DaRUC charges.

· 5-minute Output Schedules serve to facilitate self-scheduling and providing Ancillary Services from self-scheduled Resources.

Applications/Process Description - after LMP Implementation but prior to EH-DAM
ERCOT Related Duties

ERCOT is responsible for administering the Day Ahead and Adjustment Period Scheduling Processes through which schedules for energy and Ancillary Service capacity schedules are submitted by QSEs and the Current Operating Plan is developed for use in operating the ERCOT System in Real Time.  To fulfill its responsibilities with respect to providing information to the market necessary for QSEs to schedule energy and Ancillary Service capacity schedules, ERCOT shall:

(1) Post forecasted ERCOT System conditions and Load for the next seven (7) days.  ERCOT will also post any area Load forecasts and system weather conditions that were used to create the system Load forecast;

(2) Post forecasted Transmission Loss Factors and Distribution Loss Factors;

(3) Post Load Profiles for non-IDR metered Customers;

(4) Provide a Schedule Validation process that will occur upon entry of the energy and ancillary service schedules into the ERCOT systems.  The Schedule Validation check will include:  a check for schedule matching across/between QSEs and ERCOT, and notifying QSEs of mismatches. Mismatches will be sent back to the QSEs. No schedule will be accepted without a match in the other party’s schedule.

(5) Only accept schedules from QSEs; and

(6) Require all Loads and Resources be represented by a QSE.

Scheduling Content
QSEs may submit bilateral schedules by Settlement Interval for Obligations and Resources that include the following:

· Capacity nominations on all Resources scheduled by the QSE;

· Resources supplied by, and Obligations supplied to other QSEs specifying the interval, the QSE, location and quantity of the transaction;  

· Self supplied ancillary services specifying the hour, the Resource used, Ancillary Service provided and the quantity from the Resource.  

· The ability of a QSE to offer into the ERCOT Ancillary Service auction ancillary services scheduled from another QSE. 

· Bid and Offer curves to be used in the Day Ahead Market as specified by the Bidding White Paper;

· CRR nominations for Day Ahead or Real Time clearing;

· Self scheduled Resources and Obligations; and

· DC Tie usage

Dynamically Scheduled Resources and Obligations are as specified by the Real-Time Operations White Paper.

Schedules reflecting QSE to QSE trades must match quantity and location. 

Every on-line Resource must either submit an offer curve or a 5-minute Output Schedule submitted prior to each execution of the SCED. The Output Schedule for Qualifying Facilities not bidding and other uncontrollable units is equal to the actual telemetered output of the Resource.  

Output Schedule for a particular Resource specifies the desired operating level (MW) for each 5-minute SCED dispatch interval.  Output Schedules are not used in any financial settlement.
Energy Scheduling 

QSEs may submit bilateral schedules by Settlement Interval for Obligations and Resources.  The quantity and delivery point of all bi-lateral transactions must match.  QSEs may also submit Inter-QSE Trades by Settlement Interval to reflect bilateral transactions in ERCOT settlement.  The Inter-QSE Trade transfers the load obligation from the buyer to the seller by creating a Virtual Resource for one party (usually the buyer) and a Virtual Obligation for the other party (usually the seller) at the delivery point of the trade.  The quantity and delivery point of the Inter-QSE trade must match.   The delivery point must be (a) a resource node for which ERCOT calculates an LMP, (b) a Hub or (c) a Load Zone.  

ERCOT will pay the Virtual Resource and charge the Virtual Obligation based on the quantity of energy scheduled for the Settlement Interval multiplied by the LMP of the delivery point. The list of generator Nodes, Load Zones and Hub(s) that may be used for energy scheduling purposes will be defined by ERCOT.

Consider the following as an example of an Inter-QSE transaction where QSE A and QSE B represent counter-parties to a trade: QSE A enters into a transaction to sell QSE B 100 MW delivered at the ERCOT Hub for a specific interval on a specific Operating Day.  QSE A provides a schedule to ERCOT that identifies QSE B as the counter-party and the ERCOT Hub as the interchange point.  QSE B submits a schedule with ERCOT identifying QSE A as the Resource of 100 MW at the ERCOT Hub.  The resulting schedule creates a financial obligation for QSE A and a financial resource for QSE B at the ERCOT Hub.  

QSE A’s energy settlement with ERCOT would be comprised of the following components:

1. ERCOT pays QSE A an amount equal to the Actual (metered) generation delivered multiplied by the LMP at the resource node.

2. QSE A pays ERCOT an amount equal to the Inter-QSE Schedule Quantity multiplied by the LMP at the ERCOT Hub.

QSE B’s energy settlement with ERCOT would be comprised of the following components.

1. QSE B pays ERCOT an amount equal to the actual energy consumed during the interval multiplied by the LMP of the applicable Load Zone.

2. ERCOT pays QSE B an amount equal to the amount of energy shown in the Inter-QSE Schedule multiplied by the LMP at the ERCOT Hub.

Ancillary Service Scheduling

Scheduling Ancillary Services Capacity 

All ancillary services provided to the market in ERCOT must be represented by physical capacity (either generation or LAAR) or backed by a QSE to QSE trade.  QSE (A) may arrange for another QSE(B) to take all or part of its obligations for Ancillary Services by QSE (B) scheduling A/S to QSE(A) . This scheduling may be done before the close of the Day Ahead or the Adjustment Period. The amount of A/S that a QSE is physically responsible for providing to ERCOT for operation is measured at the end of the Adjustment Period as

· Ancillary Service self arranged

· + Ancillary Service sold to ERCOT in the A/S Market

· + Ancillary Service scheduled to other QSEs

· - Ancillary Service scheduled from other QSEs

The QSE must declare the amount of each A/S by type to be provided by each Resource by the end of the adjustment period [see Day-Ahead RUC].  Substitutions may be made during the Operating Hour with ERCOT approval upon loss or derating of a Resource. 

Capacity Nominations 

QSEs may nominate any amount of self-provided capacity resources to meet its obligations to ERCOT by appropriately defining any self-committed Resources for the Operating Day in its Current Operating Plan.  QSEs may also provide capacity obligations provided from another QSE via an Inter-QSE Capacity Trade.  The QSE purchasing the capacity may provide ERCOT with the total quantity purchased without specifying the name and location of the Resource.  The QSE providing the capacity must provide the name and location of the Resource. These Capacity Nominations will provide the basis of the DaRUC modeling.  They will also be used in the settlement of DaRUC payments as is detailed in the DaRUC White Paper.

All Energy Schedules submitted by a QSE will automatically be considered as providing a capacity nomination (converted to capacity) in the amount of the sum of the four intervals of the energy scheduled by the QSE in any hour.  

Capacity Trades
A QSE may schedule capacity for purposes DaRUC modeling and Settlement of DaRUC payments.  The schedule will identify the QSE providing the capacity and the QSE to whom the capacity is being provided. The QSE providing the capacity will be financially responsible to ERCOT for the capacity, just as all other capacity that it is providing. The schedule does not require the specific Resource to be named, but just increases the requirement of the providing QSE and reduces the requirement of the receiving QSE.  
QSEs may represent bilateral purchases of capacity via an Inter-QSE Capacity Trade of similar form as a QSE to QSE Ancillary Service schedule.  QSE (A) may arrange for another QSE(B) to supply capacity for use in the DaRUC by QSE (B) scheduling capacity to QSE(A) . QSE (B) has the obligation to provide the name and location of the Resource to ERCOT to be credited to QSE (A).  This scheduling must be done prior to the DaRUC process.

Calculation of RUC Capacity Obligation  

The capacity credited to and obligated from a QSE in consideration of the Reliability Unit Commitment from the scheduling process is as follows: 

Capacity Credits

· Self provided capacity for the hour (as measured by the sum of all HASL limits) validated by real time performance
· Energy purchased in the Day-Ahead Market for the hour 
· Bilateral capacity purchased for the hour (represented by an Inter QSE Capacity Trade)

· Bilateral energy purchased for the hour (as converted to capacity on the basis as set forth above.)

Capacity Obligations
· Day-Ahead Market  energy sold for the hour

· Bilateral capacity sold for the hour (represented by an Inter QSE Capacity Trade)
· Bilateral energy sold for the hour (as converted to capacity on the basis as set forth above)
· Real time load (AML)
For purposes of the Day-Ahead RUC the capacity will be the net of the credits and obligations.
Current Operating Plan

For each hour in the Operating Day, QSEs will provide the expected Resource Status of each of its Resources including the nominated distribution of Ancillary Services by appropriately establishing the High Sustainable Limit (HSL) and the Low Sustainable Limit (LSL) of each Resource and the total amount of each Ancillary Service to be self-provided by the QSE.  ERCOT will use this information to calculate the High Ancillary Service Limit (HASL) and the Low Ancillary Service Limit (LASL) for each Resource for each hour of the Operating Day.  The initial submission of the Current Operating Plan will be used as an input to the DaRUC.  

At the beginning of the Operating Hour, the status of Resources as shown in the Current Operating Plan will compared to the actual operating status for each Resource (via telemetry from the QSE to ERCOT).  QSE operators will assure that the operating status of each Resource is provided to ERCOT in Real-Time and accurately reflects the actual operating mode of the Resource.  Error notices will be provided to the QSEs indicating any inconsistency.  The SCED and LMP calculations systems will use the actual operating status of each Resource to indicate the operating availability of each Resource to participate in the Security-Constrained Economic Dispatch (SCED).  

Resource Status Codes
Valid Resource Status (provided to ERCOT starting prior to DaRUC for the following day and updated as required) may include the following:

· DSR – Dynamic Scheduled Resource
· ON -- online

· EMR – a Resource that is available for commitment/dispatch only for Emergency events as declared by ERCOT. The Resource may appropriately set LSL and HSL to reflect operating limitations. (This unavailability status would be available only to units in emergency conditions—i.e. tube-leak…)

· OUT – a Resource that is off-line and unavailable.
· OFF —offline and available.  (May be offline for economics.)

· TEST –test status (block loaded and can’t move)

· Other statuses as required such as Balancing Energy, Combined Cycle configuration, REG, NOB, etc.
Adjustment Period 

· QSEs may update bilateral Energy schedules by close of business on the day following the Operating Day for an energy schedule.  This deadline may be moved forward if it delays Settlement beyond the Board approved Settlement timeline.  
· QSEs may update Output Schedules 5 minutes prior to the start of the corresponding SCED dispatch interval.

· The Capacity Nomination snapshot taken for each RUC market (DA RUC and HA RUC) will be used as the basis for settlement of RUC charges.

· QSEs may update Capacity Nominations any time prior to the Operating Period.

· QSEs may not de-commit resources without approval from ERCOT.

DC Tie Scheduling 
ERCOT will match the Supply and Obligation schedules submitted by the QSEs with interconnected non-ERCOT Control Area schedules obtained through the NERC scheduling process to confirm schedules and perform checkouts with adjacent interconnected non-ERCOT Control Areas.  ERCOT will determine the linkage between interconnected non-ERCOT Control Area schedules and Supply and Obligation schedules submitted by QSEs.  QSE schedules into the DC Tie are an Obligation.  QSE schedules from the DC Tie are a Supply.  If a match does not exist between the interconnected non-ERCOT Control Area schedule and the QSE schedule to or from the DC Tie, then ERCOT will deny the interconnected non-ERCOT Control Area schedule with the applicable interconnected non-ERCOT Control Area(s).  Any QSE's Supply or Obligation schedule indicated as being received or delivered to or from a DC Tie that cannot be confirmed or linked by ERCOT, will be declared a mismatch and set to zero as described in the Schedule Validation Process.
Inadvertent Energy Account

Any difference between the net of deemed meter readings at the DC Tie and the actual metered value at the DC Tie will be tracked in an Inadvertent Energy Account between ERCOT and each interconnected non-ERCOT Control Area.  ERCOT will coordinate operation of the DC Tie(s) with the DC Tie Operator such that the Inadvertent Energy Account is maintained as close to zero as possible.  Corrections of inadvertent energy between ERCOT and the interconnected non-ERCOT Control Areas will be in accordance with the NERC scheduling protocols and the Operating Guides.

Settlement

· The Settlement Interval is 15 minutes.

· All Virtual Resources receive a credit from ERCOT based on energy delivered during the Settlement Interval multiplied by the LMP for the delivery point.

· All Virtual Obligations receive a charge from ERCOT based on energy consumed during the Settlement Interval multiplied by the LMP for the delivery point.

· Settlement for other schedules is contained in the Real Time Operations paper.

· Settlement for capacity nominations is contained in the DA and HA RUC papers.

Split Metering

Scheduling for Split Resource Meters will be handled in the same manner as it is today.  

Existing Emergency Protocols with the following changes:

· Replace OOME with Emergency Base Point mitigated or not

· Hour-Ahead RUC will replace OOMC

· Change the Responsive deployment in the EECP to the following five steps:
· 400 MWs of generation

· half the LaaRs

· 400 MWs of generation

· Rest of LaaRs 


· Rest of generation

Time Frame

Scheduling Process 

	Time Period at or before:
	Qualified Scheduling Entity (QSE) Submission:
	ERCOT Action:

	Day Ahead


	
	

	0600
	
	· Publish updated transmission system information, Load Forecasts (Load Zone, and by total ERCOT Transmission System), Ancillary Service (AS) Plan, AS responsibility, and Transmission Loss Factors and Distribution Loss Factors.

	0900
	· Submit bids and offers for Day Ahead energy market
	· Receives bids and offers and compares to assure counter matching schedules

· Notice matches as soon as market clears but not later than 0930

	1030 
	· Energy Schedules

· Self-Arranged AS Schedule 

· AS bids to supply AS to ERCOT AS Market
	· Validate Schedules and notify affected Qualified Scheduling Entities (QSEs) of any invalid or mismatched schedules. 

	1100
	
	· Notice AS awards



	1300
	· Update Energy Schedules 

· Capacity Nominations

· DaRUC Capacity bids


	· Validate Nominations and Schedules and notify affected QSEs of any invalid or mismatched schedules 

· Start DaRUC

	1430
	
	· Notice market of DaRUC commitments

	1500
	· Submit updated DaRUC/AS schedule that includes Self-Arranged and AS bids selected by ERCOT.
	· Review and validate DaRUC, AS schedules as necessary. 

	1600
	· Submit Current Operating Plan with unit-specific information 
	· Check Current Operating Plan and Outage Scheduler information for consistency of unit status for each hour of the Day Ahead and notify QSEs of discrepancies.

	1800
	· Adjustment Period Begins 
	


Post-DaRUC Scheduling Process

	Post-DaRUC Period 
	QSE Responsibility:
	ERCOT Responsibility:

	Up to Hour Ahead of Real-Time
	· Update Resource-specific Energy bid/offer curves.

· Update Current Operating Plan for all hours remaining in the Operating Day.


	· 

	Up to 5 minutes prior to each SCED interval
	· Update Resource-specific 5-minute Output Schedule
	· 


Applications/Process Description – EH-DAM

Energy Scheduling Overview

The Energy scheduling and Capacity nominations described in the A-DAM section will be expanded to include the EH - Day-Ahead market.   
Resource and Load Bids.  Day-Ahead generating unit energy bids and load demand bids

[more details to be provided]
QSEs may submit Inter-QSE Trades by Settlement Interval to reflect bilateral transactions to be settled in the Day Ahead market or Real Time market.  The Inter-QSE Trade transfers the load obligation from the buyer to the seller by creating a financial Resource for one party (usually the buyer) at a specified delivery point (usually the buyer’s load zone or Hub) and a financial Obligation for the other party (usually the seller) at a specified delivery point (usually the buyer’s generation node or Hub) in the specified market.  The quantity of the Inter-QSE trade and market must match.   The delivery points must be (a) a resource node for which ERCOT calculates an LMP, (b) a Hub or (c) a Load Zone.

ERCOT will credit or charge the net of the scheduled Resources, scheduled Obligation and any offsetting Obligation or Resource awarded in specified market.  All awarded Obligation and Resource are settled against real-time load and generation at the delivery points.

For example, Party A enters into a transaction to sell Party B 100 MW delivered at the ERCOT Hub for a given Operating Day and Party B’s load is in the Houston Load Zone (HLZ).  Party A’s QSE (QSE A) submits an Obligation schedule to ERCOT that identifies Party B’s QSE (QSE B) as the counter party in the Inter-QSE Trade. Party A schedules this Obligation at the ERCOT HUB.  QSE A’s schedule creates a financial Obligation for QSE A of 100 MW at the ERCOT Hub in the Day Ahead market.  QSE B submits a Resource schedule with ERCOT identifying QSE A as the counter party in the Inter-QSE Trade.  Party B schedules this Resource at the HLZ.  QSE B’s schedule creates a financial Resource for QSE B of 100 MW at the HLZ.  QSE B is responsible for the congestion in the Day Ahead market.

QSE A’s energy settlement with ERCOT would be comprised of the following components.

Paid for Actual (metered) generation at that node times real time LMP of the resource node.  

Pays for the day ahead scheduled Obligation at the day ahead LMP of the ERCOT HUB.

Note: (Party A could bid this generation into the day ahead market, and the quantity of the award would be netted against Actual generation for settlement at the real time LMP.  This would allow them to be exposed to the congestion at the Day Ahead LMPs. In the example above they are exposed to congestion between the real time LMP at the node and day ahead LMP at the ERCOT HUB.)

QSE B’s energy settlement with ERCOT would be comprised of the following components.

Pays for Actual load (metered) at the HLZ multiplied by the real time LMP of the HLZ. 

Paid for the day-ahead schedule Resource at the LMP of the HLZ.

Credited or Charged for the day ahead congestion between the ERCOT HUB and the HLZ.

Note: (Party B could bid their load into the day ahead market, and the quantity of the award would be netted against actual metered load for settlement at the real time LMP and net against the payment of the day ahead scheduled Resource.  This would result only being exposed to the congestion between the ERCOT HUB and the HLZ in the day-ahead market. 

Energy Scheduling 

QSEs may submit bilateral schedules by Settlement Interval for Obligations and Resources, identifying the market (Day-Ahead or Real-Time) at which to settle the Transaction.  

The QSE selling energy transfers the load obligation from the buying QSE by scheduling an Obligation, and shall include the specific delivery point (Node, Hub, or Zone), amount of energy and time period. 

The amount of energy and time period of the Source shall be the same as on the corresponding buying QSE’s schedule.

The QSE buying energy, schedules a Resource and shall include the delivery point (Node, Hub, or Zone), and the amount of energy and time period

The amount of energy and time period of the Resource shall be the same as the Obligation on the corresponding selling QSE’s schedule.

For schedules settled at the Real-Time market, the delivery point shall be the same for Resources and Obligations. 

The list of generator nodes, load zones and hubs that may be a used for Resource and/or Obligation are defined by ERCOT. 

Adjustment Period  

For schedules settled in the Day-Ahead market, no scheduling changes are allowed after the close of the Day-Ahead market.  For schedules settled in the Real-Time market, QSEs may update Energy schedules at any time up to and including one day past the Operating Day for which the schedule applied. 

· Once the EH-DAM is opened, energy schedules will be used to establish day ahead market positions to avoid real time risk.

Scheduling
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