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	Executive Summary
	The current ERCOT systems and applications that provide input for the current Real-Time Market (RTM) optimization engine are not designed to accommodate Real-Time Co-optimization (RTC)–i.e., the awarding of Ancillary Services (AS) in Real-Time.  Key Principle (KP) 1.4 addresses modifications to those systems and applications that will be necessary to accommodate RTC.

	Principle Description
	ERCOT’s systems and applications that provide input for the current RTM optimization engine will be modified to account for RTC (e.g., the Resource Limit Calculator (RLC)).  Real-Time information exchanged between Qualified Scheduling Entities (QSEs) and ERCOT will need to be reviewed and modified to accommodate such changes.

	RTCTF Discussion 
	On 6/7/19, the RTCTF reached consensus on the subsection (1) of KP1.4.
On 7/12/19, the RTCTF added “Telemetered” into the equations in KP1.4, subsection (1) for clarification with respect to Ramp Rates.

On 8/9/19, the RTCTF reached consensus on KP1.4, subsection (2), and ERCOT introduced KP1.4, subsection (4).
On 10/30/19, the RTCTF reviewed subsections (3)-(6) with minor edits, and agreed to a telemetry-focused WebEx for review prior to the November 19, 2019 RTCTF meeting. 

On 11/19/19, the RTCTF reviewed subsections (3)-(6) and discussed comments submitted by Luminant that expand the telemetry of ramp rates to each AS product and sub-product as well as minor edits by ERCOT, and stakeholders suggested the content contained in subsections (3)-(5) be consolidated into a table.
On 12/3/19, RTCTF reviewed ERCOT redlines to consolidate subsections (3)-(5) into a single subsection (3) for increased transparency.  RTCTF reached consensus on subsections (3) and (4).

	TAC Action Requested
	On 7/24/19, TAC vote to endorse KP1.4, subsection (1) for purposes of informing the Board.
On 8/28/19, TAC vote to endorse KP1.4, subsection (2)(a)-(d) for purposes of informing the Board.

On 1/29/20, TAC vote to endorse KP1.4, subsections (3) and (4) for purposes of informing the Board.

	TAC Action Summary
	On 7/24/19, TAC endorsed KP1.4, subsection (1) for purposes of informing the Board.
On 8/28/19, TAC endorsed KP1.4, subsection (2)(a)-(d) for purposes of informing the Board.
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	Proposed Principle Language


Principle Concepts for TAC ENDORSEMENT
3)
For  each Resource, QSEs will continue to send Up and Down Normal Ramp Rates that represent the 5-minute ramping capability of the Resource.  In addition, there will be new telemetry to be submitted by QSEs to inform ERCOT of the current physical capability of a qualified Resource to provide AS.  These telemetry points will be calculated and updated by the QSE every 2 seconds and will be used as additional limits on AS awards below what could be awarded given the Resource’s other constraints such as HSL, HDL, LDL, and LSL.  The table below describes the existing and new telemetry points required for each AS product or sub-product, the unit of measure for the telemetry point, and a comment describing what the telemetry point is and how it will be used.

	Product or sub-product
	Telemetry Unit
	Comment

	Energy (up)
	MW/minute
	5-minute blended Normal Up Ramp Rate that reflects the current ability of Resource to follow a Base Point instruction.  Determines HDL.  This is an existing telemetry point.

	Energy (down)
	MW/minute
	5-minute blended Normal Down Ramp Rate that reflects the current ability of Resource to follow a Base Point instruction.  Determines LDL. This is an existing telemetry point.

	Regulation Up
	MW/minute
	5-minute blended ramp rate that reflects the current capability of the Resource to provide Regulation Up.  In addition to HDL, limits amount of Regulation Up that SCED can award to the Resource.

	Regulation Down
	MW/minute
	5-minute blended ramp rate that reflects the current capability of the Resource to provide Regulation Down.  In addition to LDL, limits the amount of Regulation Down that SCED can award to the Resource.

	RRS-PFR
	MW
	Reflects the current capability to provide RRS from PFR via Governor response.  In addition to available headroom and 20% of HSL, limits the amount of RRS-PFR that SCED can award to the Resource.

	RRS-FFR
	MW
	Reflected the current capability to provide Fast Frequency Response.  In addition to HSL, limits the amount of RRS-FFR that SCED can award to the Resource.

	RRS-UFR
	MW
	Reflects the current capability to provide RRS via UFR.  In addition to available headroom, limits the amount of RRS-UFR that SCED can award to the Resource.

	ECRS
	MW/minute
	10-minute blended ramp rate that reflects the current capability of the Resource to provide ECRS.  In addition to HSL, limits the amount of ECRS that SCED can award the Resource.  This value will be the ten-minute output change capability of the Resource divided by ten (positive change for Resources injecting into the grid and negative change for Resources withdrawing from the grid).

	Non-Spin
	MW/minute
	30-minute blended ramp rate that reflects the current capability of the Resource to provide Non-Spin.  In addition to HSL, limits the amount of Non-Spin that SCED can award the Resource.  This value will be the 30-minute output change capability of the Resource divided by 30 (positive change for Resources injecting into the grid and negative change for Resources withdrawing from the grid).


4)
Under RTC, the following changes will be made to Resource Statuses provided by QSEs for their Resources. 

a)
The following changes will be made for Resources that are not Load Resources:

1)
A new status of ONSC will be created for Resources that are on-line operating as a synchronous condenser.  This status will be for both Current Operating Plans (COP) and Real-Time telemetry.  Resources with this status will be eligible to provide RRS and ECRS and will count towards Physical Responsive Capability (PRC).

2)
A new status of ONHOLD will be created for Resources that are on-line but are temporarily not available for being awarded AS or economically dispatched by ERCOT.  This status will only be used for Real-Time telemetry. Resources with this status will have their Base Point set equal to the telemetered MW output of the Resource, will not be eligible to provide AS, and will not count towards PRC.

3)
All Resources Statuses that are specific to a particular AS product will be eliminated.  These statuses are ONREG, ONOSREG, ONDSRREG, FRRUP, ONRR, ONECRS, ONFFRRRS, and OFFNS.

b)
The following changes will be made for Load Resources:

1)
A new status of ONL will be created for Resources that are On-Line and are available for economic dispatch and/or for providing AS.  Economic dispatch is only applicable to Controllable Load Resources (CLRs) that are qualified to participate in Security-Constrained Economic Dispatch (SCED) and have a valid Energy Bid in Real-Time.

2)
All Resources Statuses that are specific to a particular AS product or being a CLR will be eliminated.  These statuses are ONRGL, FRRSUP, FRRSDN, ONCLR, ONRL, ONECL, and ONFRRRSL.
PRINCIPLE COncepts Previously endorsed by tac
1)
Under RTC, for Resources that are being economically dispatched by ERCOT, the current practice of pre-reserving portions of their capacity to provide Ancillary Services (AS) through telemetry from the Resource’s QSE will be discontinued.  AS awards will now be an output of RTC. 

a)
Because of this, RLC calculated Resource Limits of High Ancillary Service Limits (HASLs) and Low Ancillary Service Limits (LASLs) will be discontinued. 
b)
With the HASL and LASL calculations being discontinued, the method for calculating dispatch limits needs to be modified.  High Sustained Limits (HSLs), Low Sustained Limits (LSLs), and telemetered ramp rates will be used directly to calculate High Dispatch Limits (HDLs) and Low Dispatch Limits (LDLs), per the formulas:
HDL=Min(HSL,TelemMW+NormalTelemeteredRampRateUp*5)

LDL=Max(LSL,TelemMW-NormalTelemeteredRampRateDn*5)
2)
Under RTC, the following will occur: 
a)
HASL and LASL calculations will be discontinued;

b)
AS will be a Resource specific award (and an output of RTC); 
c)
AS will be awarded only to Resources that are qualified to provide the service; and 
d)
Regulation instructions will be Generation Resource specific. 
Furthermore, the following modifications to Real-Time telemetered information provided from/to QSEs via RLC will be necessary: 

1)
For Generation Resources, AS-related (i) responsibility and schedule telemetry, and (ii) Regulation Up/Down participation factor telemetry from QSEs will be discontinued;

2)
New telemetry for QSEs to track (i) Resource-specific AS awards, and  (ii) Generation Resource-specific Regulation Up/Down instructions from Load Frequency Control (LFC);
Principle Concepts IN DISCUSSION AT RTCTF
None
Future Decision Points and Issues for Developing Principle Concepts

None
	Applicable Protocol Section(s)
	

	Impacted System(s) / Application(s)
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