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6.3
Adjustment Period and Real-Time Operations Timeline

(1)
The figure below highlights the major activities that occur in the Adjustment Period and Real-Time operations: 
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(2)
Activities for the Adjustment Period begin at 1800 in the Day-Ahead and end one full hour before the start of the Operating Hour.  The figure above is intended to be only a general guide and not controlling language, and any conflict between this figure and another section of the Protocols is controlled by the other section.

(3)
All Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices are final at 1600 of the next Business Day after the Operating Day.  After Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices are final, they cannot be changed unless the Board finds that the Real-Time LMPs, SASM MCPCs, or Real-Time Settlement Point Prices are significantly affected by a software or data error.
* * *

6.3.2
Activities for Real-Time Operations

(1)
Activities for Real-Time operations begin at the end of the Adjustment Period and conclude at the close of the Operating Hour.
(2)
The following table summarizes the timeline for the Operating Period and the activities of QSEs and ERCOT during Real-Time operations where “T” represents any instant within the Operating Hour.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

	Operating Period
	QSE Activities
	ERCOT Activities

	During the first hour of the Operating Period 
	
	Execute the Hour-Ahead Sequence, including HRUC, beginning with the second hour of the Operating Period
Review and communicate HRUC commitments
Execute the RTC process


	Before the start of each SCED run
	Update Output Schedules for Dynamically Scheduled Resources (DSRs)

	Validate Output Schedules for Dynamically Scheduled Resources (DSRs)
Execute Real-Time Sequence



	SCED run
	
	Execute SCED



	During the Operating Hour
	Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction 

Review Resource Status to assure current state of the Resources is properly telemetered
Update Current Operating Plan with actual Resource status and limits and Ancillary Service Schedules 

Communicate Resource Forced Outages to ERCOT 


	Communicate all Base Points, Dispatch Instructions and LMPs for energy and Ancillary Services using ICCP, SCADA, or Verbal Dispatch Instructions

Monitor Resource Status and identify discrepancies between Current Operating Plan and telemetered Resource Status

Restart Real-Time Sequence on major change of Resource or Transmission Element Status

Monitor ERCOT total system capacity providing Ancillary Services; 
Validate COP information
Monitor ERCOT control performance;

Distribute by ICCP, and post to the MIS Public Area, the LMPs created by each SCED process for each Resource Node , and the Settlement Point Price at each Hub and Load Zone immediately on deployment of Base Points from SCED with the time stamp the prices are effective

Post SCED Shadow Prices via the MIS Public Area

Post on the MIS Public Area active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) via the MIS Public Area
Post the Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval  

Post parameters as required by Section 6.4.8, Ancillary Services Capacity During the Adjustment Period and in Real-Time, to the MIS Secure Area


(3)
At the beginning of each hour, ERCOT shall post on the MIS Secure Area the following information:

(a)
Changes in ERCOT System conditions that could affect the security and dynamic transmission limits of the ERCOT System, including:

(i)
changes or expected changes, which are not in the outage scheduler, in the status of Transmission Facilities for the remaining hours of the current Operating Day and all hours of the next Operating Day; and

(ii)
any conditions such as adverse weather conditions as determined from the ERCOT-designated weather service;

(b)
Updated system-wide Load forecasts;

(c)
The quantities of RMR Services deployed by ERCOT for each previous hour of the current Operating Day;

(d)
Total ERCOT System Demand, from Real-Time operations, integrated over each Settlement Interval; and 

(e)
Updated Electrical Bus Load distribution factors and other information necessary to forecast Electrical Bus Loads for each hour of the current Operating Day and all hours of the next Operating Day. 
* * *
6.4.9
Real-Time Cooptimization
(1)
During the Operating Period, after the HRUC process is completed for an Operating Hour and after conducting any SASMs for that Operating Hour, ERCOT shall use a Real-Time Cooptimization (RTC) process. The purpose of the RTC process is to provide the highest value by using the lowest production cost capacity for energy and moving the responsibility for carrying Responsive and the Non-Spin that is already expected to be On‑Line to those On-Line Generation Resources with higher energy costs. The RTC process matches willing buyers and willing sellers of “On-Line Non-Spin” and of Responsive Reserve (RRS). When used in this Section 6.4.9 and its subsections, “On-Line Non-Spin” means Non-Spin from Resources that are shown as being On-Line in the Operating Hour in the QSE’s most recent COP.
(2)
Each QSE that sells capacity in a RTC process must be paid the RTC process service-specific MCPC for the quantity of each of its awarded RTC Offers. Each QSE that is awarded RTC Bids in an RTC process must pay ERCOT the RTC process service-specific MCPC for the quantity of each of its awarded RTC Bids.
(3)
Section 6.4.8.1, Resubmitting Offers for Ancillary Services in the Adjustment Period, does not apply to an RTC process.
6.4.9.2
ERCOT Activities for the RTC
ERCOT shall coordinate the start time for each RTC process, during the Operating Period with the conclusion of the HRUC and any SASMs.  In setting the start time, ERCOT shall allow enough time for QSEs to incorporate the results of the HRUC and any SASMs in their RTC Offers and RTC Bids.  
6.4.9.3
QSE Activities for the RTC
A QSE may submit RTC Offers and RTC Bids in an RTC process. A QSE may not submit RTC Offers for Generation Resources that are RUC-committed (either Day-Ahead or Hourly) for that Operating Hour. 
6.4.9.4
Real-Time Cooptimization Timeline
The RTC process for an Operating Hour will normally use the following timeline, with time “X” being the time that ERCOT sends notice to all QSEs of the results of the HRUC for that Operating Hour.  ERCOT may, in its discretion, change the time between steps in the timeline to complete the RTC process before the Operating Hour starts.
	RTCP item

	QSE activity
	ERCOT activity

	Time = X
	
	Send notice to all QSEs of HRUC results. 


	Time = X plus 15 minutes

	Begins period to submit bids to buy On-Line Non-Spin or RRS and Resource-specific offers to sell On-Line Non-Spin or RRS.
	

	Time = X plus 30 minutes
	Deadline to submit bids to buy On-Line Non-Spin or RRS and Resource-specific offers to sell On-Line Non-Spin or RRS.
	Execute RTC process. 



	Time = X plus 40 minutes
	
	Notify QSEs with RTC awarded bids or offers of results.
Post the quantities and MCPCs of Ancillary Services bought in the RTC process.



	Time = X plus 50 minutes

	Submit updated telemetry to include effects of RTC awarded bids and offers.

Submit updated COP and updated Ancillary Service Schedule to include effects of RTC awarded bids and offers.
	Validate updated COPs and Ancillary Service Schedules.




6.4.9.5
RTC Offers

(1)
A QSE may submit Generation Resource-specific RTC Offers for On-Line Non-Spin and RRS to ERCOT for the RTC process and may offer the same Generation Resource capacity for either or both of those Ancillary Service products simultaneously with any Energy Offer Curves from that Generation Resource that will be in effect for the Operating Hour. Offers of more than one Ancillary Service product from one Generation Resource may be inclusive or exclusive of each other. 

(2)
A QSE may submit Load Resource-specific RTC Offers for Non-Spin and RRS to ERCOT and may offer the same Load Resource capacity for either or both of those Ancillary Service products simultaneously. Offers of more than one Ancillary Service product from one Load Resource may be inclusive or exclusive of each other.
(3)
RTC Offers remain active for the offered period until either:  

(a)
Selected by ERCOT; 

(b)
Automatically inactivated by the software at the offer expiration time specified by the QSE when the offer is submitted; or

(c)
Withdrawn by the QSE, but a withdrawal is not effective for an RTC process for a particular Operating Hour if the deadline for submitting offers for that Operating Hour has already passed.

(4)
The QSE for a Load Resource may specify whether its RTC Offer for RRS may only be procured by ERCOT as a block.

6.4.9.5.1
RTC Offer Criteria

(1)
Each RTC Offer must be submitted by a QSE and must include the following information:

(a)
The selling QSE;

(b)
The Resource represented by the QSE from which the offer would be supplied;

(c)
The quantity in MW from that Resource for this specific offer and the specific quantity in MW of any other Ancillary Service offered from this same capacity; 

(d)
The first and last hour of the offer; 

(e)
A fixed quantity block, or variable quantity block indicator for the offer; 

(i)
If a fixed quantity block, not to exceed 150 MW, which may only be offered by a Load Resource, the single price (in $/MW) and single quantity (in MW) for all hours offered in that block;

(ii)
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

(f)
The expiration time and date of the offer.

(2)
A valid RTC Offer must be received before the applicable deadline for that RTC process.
(3)
No RTC Offer price may exceed $1,000 per MW.

(4)
The minimum amount per Resource for each RTC product that may be offered is one MW.

(5)
A QSE may offer more than one Ancillary Service from a Resource.  ERCOT shall ensure that the sum of the Ancillary Service capacities committed to ERCOT from that Resource is within the Resource limits specified in COP and the Resource parameters as described in Section 3.7, Resource Parameters, of the Resource specifying the type and maximum amount of Ancillary Service the Resource may provide.  

6.4.9.5.2
RTC Offer Validation

(1)
A valid RTC Offer is one that ERCOT has determined meets the criteria listed in Section 6.4.9.5.1, RTC Offer Criteria.

(2)
ERCOT shall validate RTC Offers and display on the MIS Certified Area information that allows any QSE named in an RTC Offer to view its validated RTC Offers.  
(3)
ERCOT shall notify the QSE submitting an RTC Offer if the offer was rejected or was considered invalid for any reason.  The QSE may then resubmit the offer within the appropriate timeline for the effective RTC process.

6.4.9.6
RTC Bids

(1)
A QSE may submit Generation Resource-specific RTC Bids for On-Line Non-Spin and RRS to ERCOT for the RTC process. RTC Bids must state a maximum price that the bidder is willing to pay (“Not-to-Exceed Price”) to buy all or a portion of a specified amount of capacity for a specified amount of RRS or On-Line Non-Spin that is, at the time of the bid, the responsibility of a specific On‑Line Generation Resource represented by the buying QSE during the Operating Hour. This allows a QSE with an existing RRS or On-Line Non-Spin responsibility on a specific Generation Resource to shift that responsibility to the capacity bought in the RTC process and therefore free up capacity on that Generation Resource.  
(2)
A QSE may submit Load Resource-specific RTC Bids for Non-Spin and RRS to ERCOT for the RTC process. RTC Bids must specify a Not-to-Exceed Price to buy all or a portion of a specified amount of capacity for a specified amount of RRS or Non-Spin that is, at the time of the bid, the responsibility of a specific Load Resource represented by the buying QSE for the Operating Hour. This allows a QSE with an existing RRS or Non-Spin responsibility on a specific Load Resource to shift that responsibility to the capacity bought in the RTC process and therefore free up capacity on that Load Resource 

(3)
RTC Bids remain active for the bid period until either:  

(a)
Selected by ERCOT; 

(b)
Automatically inactivated by the software at the bid expiration time specified by the QSE when the bid is submitted; or

(c)
Withdrawn by the QSE, but a withdrawal is not effective for an RTC process for a particular Operating Hour if the deadline for submitting bids for that Operating Hour has already passed.

(4)
The QSE for a Load Resource may specify whether its RTC Bid for RRS may only be procured by ERCOT as a block.

6.4.9.6.1
RTC Bid Criteria

(1)
Each RTC Bid must be submitted by a QSE and must include the following information:

(a)
The buying QSE;

(b)
The first and last hour of the bid; 

(c)
The quantity MW for which the Not-to-Exceed Price is effective; and

(d)
A dollars per MW per hour for the Not-to-Exceed Price.

 (f)
The expiration time and date of the bid.

(2)
A valid RTC Bid must be received before the applicable deadline for that RTC process.
(3)
The minimum amount for each RTC product that may be bid is one MW.

6.4.9.6.2
RTC Bid Validation

(1)
A valid RTC Bid is one that ERCOT has determined meets the criteria listed in Section 6.4.9.6.1, RTC Bid Criteria.

(2)
ERCOT shall validate RTC Bids and display on the MIS Certified Area information that allows any QSE named in an RTC Bid to view its validated RTC Bids.  
(3)
ERCOT shall notify the QSE submitting an RTC Bid if the bid was rejected or was considered invalid for any reason.  The QSE may then resubmit the bid within the appropriate timeline for the effective RTC process.

6.4.9.7
RTC Clearing Process
ERCOT shall clear the RTC process using an off‑line version of the SCED process as described in Section 6.5.7.3, subject to the other provisions of this Section 6.4.9.7.  
(1)
All Energy Offer Curves effective in the SCED for the Operating Hour must be used as the energy component in the RTC process.  The optimization inputs include those Energy Offer Curves, RTC Offers, RTC Bids, and the same Load input used in the HRUC for that Operating Hour.  The RTC process must use the same Network Model and Load distribution used in the HRUC for that Operating Hour and must be initiated using the same system snapshot as used in the HRUC for the Operating Hour.
(2)
The RTC process must be cleared in two steps.  
(a)
First, step 1 of the RTC clearing process is to execute the SCED process as described in Section 6.5.7.3(5)(a), except that the SCED constraints must be changed to be consistent with the RTC process requirements. The output from step 1 of this RTC process produces a set of reference LMPs to use to determine the Mitigated Energy Offer Curves for step 2.  
(b)
Second,  Step 2 of the RTC clearing process is to execute step 2 of the SCED process as described in Section 6.5.7.3(5)(b) with the following modifications:

(i)

This step 2 of the RTC process must use Energy Offer Curves for all On‑Line Generation Resources, whether submitted by QSEs or created by ERCOT, that are capped at the greater of the Reference LMP (from Step 1 of the RTC process) at the Resource Node or the appropriate Mitigated Offer Cap and bounded at the lesser of the Reference LMP (from Step 1 of the RTC process) at the Resource Node or the appropriate Mitigated Offer Floor. 

(ii)
The objective function for this step 2 of the RTC clearing process is the minimization of the total cost of incremental energy, based on the mitigated Energy Offer Curves, plus the total cost of the awarded RTC Bids and RTC Offers.  
(iii)
In this Step 2, all power balance constraints and flow constraints as required by Section 6.5.7.3(5)(b) are active, except that the SCED constraints must be modified to be consistent with the RTC process requirements.  
(iv)
Bid amounts cleared for RRS must equal offer amounts cleared for RRS and, similarly, bid amounts cleared for Non-Spin must equal offer amounts cleared for Non-Spin.  The shadow price for the offer/bid equality constraint for RRS and Non-Spin sets the Market Clearing Price for Capacity (MCPC) for each service and all struck RRS and Non-Spin offers and bids are cleared at their respective MCPCs.  
(3)
If an RTC process does not converge to a solution, then ERCOT shall notify the market, and the existing Ancillary Service designations must continue for the Operating Hour.  
(4)
ERCOT may not execute the RTC process in any Operating Period in which RRS or Non-Spin is being deployed or when an EECP is in effect.  ERCOT may submit other conditions under which the RTC process will not be run to TAC for its approval.
6.4.9.8
RTC Results and Validation of Results

(1)
ERCOT shall provide the result of the RTC clearing process to each QSE that is awarded an RTC Bid or RTC Offer by a communication method (such as ICCP, telemetry, or electronic XML communication) that supports a timely communication to each affected QSE before the start of the Operating Hour and that provides data to the Settlement System.  Each QSE with an awarded RTC Offer or RTC Bid must update all affected HASL parameters using telemetry and update the COP in a timely manner before the start of the Operating Hour.  
(2)
For each RTC process, ERCOT shall post the RTC process LMPs and Settlement Point Prices, the total MW of RRS and Non-Spin cleared, and the clearing MCPC for each service.
* * *
6.8
Real-Time Settlement Calculations for the RTC Process
6.8.1
Payments for Ancillary Service Capacity Sold in an RTC Process

ERCOT shall pay QSEs for their RTC Offers cleared in an RTC process, based on the MCPC for that RTC process and that service.  By service and by RTC process, the payment to each QSE for a given Operating Hour is calculated as follows:

(1)
For RRS, if applicable:

PCRRAMT q, m
=
(-1) * MCPCRR m * PCRR q, m
Where:

PCRR q, m
=
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PCRRR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCRRAMT q, m
	$
	Procured Capacity for Responsive Reserve Amount by QSE by RTC process—The payment to QSE q for the Ancillary Service Offer cleared in the RTC process m to provide RRS, for the hour.

	MCPCRR m
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve by RTC process—The MCPC for RRS from the RTC process m, for the hour.

	PCRR q, m
	MW
	Procured Capacity for Responsive Reserve by QSE by RTC process—The portion of QSE q Ancillary Service Offers cleared in the RTC process m to provide RRS, for the hour.

	PCRRR r, q, m
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE by RTC process—The RRS capacity quantity awarded to QSE q in the RTC process m for Resource r for the hour.

	m
	none
	An RTC process.


(2)
For Non-Spin, if applicable:

PCNSAMT q, m
=
(-1) * MCPCNS m * PCNS q, m
Where:

PCNS q, m
=
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PCNSR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	PCNSAMT q, m
	$
	Procured Capacity for Non-Spin Amount by QSE by RTC process—The payment to QSE q for Ancillary Service Offer cleared in the RTC process m to provide Non-Spin, for the hour.

	MCPCNS m
	$/MW per hour
	 Market Clearing Price for Capacity for Non-Spin  by RTC process—The MCPC for Non-Spin from the RTC process m, for the hour.

	PCNS q, m
	MW
	Procured Capacity for Non-Spin by QSE by RTC process—The portion of QSE q’s Ancillary Service Offer cleared in the RTC process m to provide Non-Spin, for the hour.

	PCNSR r, q, m
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE by RTC process—The Non-Spin capacity quantity awarded to QSE q in the RTC process m for Resource r for the hour.

	m
	none
	An RTC process.


6.8.2
Charges for Ancillary Service Capacity Bought in an RTC Process

QSEs shall pay ERCOT for their RTC Bids cleared in an RTC process, based on the MCPC for that RTC process and that service.  By service and by RTC process, the payment to ERCOT by each QSE for a given Operating Hour is calculated as follows:

(1)
For Responsive Reserve, if applicable:

SCRRAMT q, m
=
MCSCRR m * SCRR q, m
Where:

SCRR q, m
=
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SCRRR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	SCRRAMT q, m
	$
	Sold Capacity for Responsive Reserve Amount by QSE by RTC process—The payment to ERCOT by a QSE q for the RTC Bid cleared in the RTC process m for RRS, for the hour.

	MCSCRR m
	$/MW per hour
	Market Clearing Price for Capacity for Responsive Reserve by RTC process—The MCPC for RRS from the RTC process m, for the hour.

	SCRR q, m
	MW
	Sold Capacity for Responsive Reserve by QSE by RTC process—The portion of QSE q’s Ancillary Service Bids cleared in the RTC process m for RRS, for the hour.

	SCRRR r, q, m
	MW
	Sold Capacity for Responsive Reserve from Resource per Resource per QSE by RTC process—The RRS capacity of QSE q’s RTC Bids in the RTC process m for Resource r for the hour.

	m
	none
	An RTC process.


(2)
For Non-Spin, if applicable:

SCNSAMT q, m
=
MCSCNS m * SCNS q, m
Where:

SCNS q, m
=
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SCNSR r, q, m
The above variables are defined as follows:

	Variable
	Unit
	Description

	SCNSAMT q, m
	$
	Sold Capacity for Non-Spin Amount by QSE by RTC process—The payment to ERCOT by a QSE q for Ancillary Service Offer cleared in the RTC process m to provide Non-Spin, for the hour.

	MCSCNS m
	$/MW per hour
	 Market Clearing Price for Capacity for Non-Spin  by RTC process—The MCPC for Non-Spin from the RTC process m, for the hour.

	SCNS q, m
	MW
	Sold Capacity for Non-Spin by QSE by RTC process—The portion of QSE q’s RTC Bida cleared in the RTC process m to buy Non-Spin, for the hour.

	SCNSR r, q, m
	MW
	Sold Capacity for Non-Spin from Resource per Resource per QSE by RTC process —The Non-Spin capacity quantity q of a QSE’s awarded RTC Bids in the RTC process m for Resource r for the hour.

	m
	none
	An RTC process.
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