TAC Report

	NPRR Number
	920
	NPRR Title
	Change to Ramp Rate Calculation in Resource Limit Calculator

	Date of Decision
	March 27, 2019

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation

	Priority and Rank Assigned
	Priority – 2019; Rank – 2690

	Nodal Protocol Sections Requiring Revision 
	6.5.7.2, Resource Limit Calculator

	Related Documents Requiring Revision/Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) modifies the Resource ramp rate logic in Section 6.5.7.2 to dynamically adjust the amount of ramp rate reserved for Regulation Service in Real-Time based on the percentage of Regulation Service being deployed in the opposite direction in Real-Time.

	Reason for Revision
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  Addresses current operational issues.

[image: image2.wmf]

  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

	Business Case
	This NPRR proposes to change Resource Limit Calculator logic implemented since Nodal Go-Live for calculating ramp rates used in Security-Constrained Economic Dispatch (SCED) from a static calculation to a dynamic calculation that optimizes the amount of ramp shared between Regulation Service and SCED.  The current logic can result in SCED Dispatch that cannot be physically met by a Resource carrying a large portion of its ramp rate as both Regulation Up Service (Reg-Up) and Regulation Down Service (Reg-Down).  By calculating ramp rates dynamically based on the amount of Regulation Service currently deployed in the opposite direction, SCED Dispatch will be more consistent with a Resource’s physical limits.

	Credit Work Group Review
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR920 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	PRS Decision
	On 2/14/19, PRS unanimously voted to recommend approval of NPRR920 as submitted.  All Market Segments were present for the vote.

On 3/14/19, PRS unanimously voted to endorse and forward to TAC the 2/14/19 PRS Report as amended by the 3/11/19 ERCOT comments and the Impact Analysis for NPRR920 with a recommended priority of 2019 and rank of 2690.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 2/14/19, there was no discussion.

On 3/14/19, there was no discussion.

	TAC Decision
	On 3/27/19, TAC unanimously voted to recommend approval of NPRR920 as recommended by PRS in the 3/14/19 PRS Report.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 3/27/19, there was no discussion.

	ERCOT Opinion
	ERCOT supports approval of NPRR920.


	Sponsor

	Name
	Sean Chang / Alex Giarratano

	E-mail Address
	Sean.Chang@ercot.com / Alex.Giarratano@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-4276 / 512-248-4624

	Market Segment
	N/A


	Market Rules Staff Contact

	Name
	Phillip Bracy

	E-Mail Address
	Phillip.Bracy@ercot.com

	Phone Number
	512-248-6917


	Comments Received

	Comment Author
	Comment Summary

	ERCOT 031119
	Aligned proposed language in NPRR920 with the incorporation of NPRR863, Creation of ERCOT Contingency Reserve Service and Revisions to Responsive Reserve, into the 3/1/19 Protocols


	Market Rules Notes


Administrative changes to the language were made and authored as “ERCOT Market Rules.”

Please note the baseline Protocol language in the following sections has been updated to reflect the incorporation of the following NPRRs into the Protocols:
· NPRR863, Creation of ERCOT Contingency Reserve Service and Revisions to Responsive Reserve (incorporated 3/1/19)
· Section 6.5.7.2
	Proposed Protocol Language Revision


6.5.7.2
Resource Limit Calculator

(1)
ERCOT shall calculate the HASL, LASL, SURAMP, SDRAMP, HDL and LDL within four seconds after a change of the Resource-specific attributes provided as part of the QSE’s SCADA telemetry under Section 6.5.5.2, Operational Data Requirements.  The formulas described below define which Resource-specific attributes must be used to calculate each Resource limit.  The Resource limits are used as inputs into both the SCED process and the Ancillary Service Capacity Monitor as described in Section 6.5.7.6, Load Frequency Control.  These Resource limits help ensure that the deployments produced by the SCED and Load Frequency Control (LFC) processes will respect the commitment of a Resource to provide Ancillary Services as well as individual Resource physical limitations.

(2)
The figures below illustrate how the Resource Limit Calculator determines the Resource limits for Generation and Load Resources:
Generation Resources:


Load Resources:


	[NPRR863:  Replace paragraph (2) above with the following upon system implementation:]

(2)
The figures below illustrate how the Resource Limit Calculator determines the Resource limits for Generation and Load Resources:

Generation Resources:


Load Resources:




(3)
For Generation Resources, HASL is calculated as follows:

HASL
=
Max (LASL, (HSLTELEM – (RRSTELEM + RUSTELEM + NSRSTELEM +NFRCTELEM)))

	[NPRR863:  Replace the formula “HASL” above with the following upon system implementation:]

HASL
=
Max (LASL, (HSLTELEM – (ECRSTELEM + RUSTELEM + NSRSTELEM + RRSTELEM + NFRCTELEM)))


	Variable
	Description

	HASL
	High Ancillary Service Limit.

	HSLTELEM
	High Sustained Limit provided via telemetry – per Section 6.5.5.2. 

[NPRR879:  Replace the description above with the following upon system implementation:]

For IRRs carrying Ancillary Service Resource Responsibilities and all IRRs within an IRR Group where any IRR within the IRR Group is carrying an Ancillary Service Resource Responsibility, HSLTELEM shall be the five-minute intra-hour forecast for the Resource.  For all other Resources, HSLTELEM shall be the Resource’s HSL provided to ERCOT via telemetry, in accordance with Section 6.5.5.2.


	LASL
	Low Ancillary Service Limit.

	RRSTELEM
	RRS Ancillary Service Schedule provided by telemetry. 

	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry.

	NSRSTELEM
	Non-Spin Ancillary Service Schedule provided via telemetry.

	[NPRR863:  Insert the variable “ECRSTELEM” below upon system implementation:]

ECRSTELEM

ECRS Ancillary Service Schedule provided by telemetry. 



	NFRCTELEM
	NFRC currently available (unloaded) and included in the HSL of the Generation Resource with non-zero RRS Ancillary Service Schedule telemetry.
[NPRR863:  Replace the description above with the following upon system implementation:]

NFRC currently available (unloaded) and included in the HSL of the Generation Resource with non-zero ECRS Ancillary Service Schedule telemetry.



(4)
For Generation Resources, LASL is calculated as follows:

LASL
=
LSLTELEM + RDSTELEM

	Variable
	Description

	LASL
	Low Ancillary Service Limit.

	LSLTELEM
	Low Sustained Limit provided via telemetry.

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation provided by telemetry.


(5)
For each Generation Resource, the SURAMP is calculated as follows:

SURAMP
=
RAMPRATE – (1 – RDSDEPLP) * (RUSTELEM / 7)

	Variable
	Description

	SURAMP
	SCED Up Ramp Rate.

	RAMPRATE
	Normal Ramp Rate up, as telemetered by the QSE, when RRS is not deployed or when the subject Resource is not providing RRS.

Emergency Ramp Rate up, as telemetered by the QSE, for Resources deploying RRS.

[NPRR863:  Replace the description above with the following upon system implementation:]

Normal Ramp Rate up, as telemetered by the QSE, when ECRS is not deployed or when the subject Resource is not providing ECRS.

Emergency Ramp Rate up, as telemetered by the QSE, for Resources deploying ECRS.


	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry.

	
	

	RDSDEPLP
	Percentage of system-wide Reg-Down Ancillary Resource Responsibility deployed by LFC.  This value shall not exceed 100% and controls the amount of ramp rate reserved for Regulation Service in Real-Time.


(6)
For each Generation Resource, the SDRAMP is calculated as follows:

SDRAMP
=
NORMRAMP – (1 – RUSDEPLP) * (RDSTELEM / 7)

	Variable
	Description

	SDRAMP
	SCED Down Ramp Rate.

	NORMRAMP
	Normal Ramp Rate down, as telemetered by the QSE.

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation by Resource provided via telemetry.

	
	

	RUSDEPLP
	Percentage of system-wide Reg-Up Ancillary Resource Responsibility deployed by LFC.  This value shall not exceed 100% and controls the amount of ramp rate reserved for Regulation Service in Real-Time.


(7)
For Generation Resources, HDL is calculated as follows:

(a)
If the telemetered Resource Status is SHUTDOWN, then

HDL
=
POWERTELEM – (SDRAMP * 5)

(b)
If the telemetered Resource Status is any status code specified in item (5)(b)(i) of Section 3.9.1, Current Operating Plan (COP) Criteria, other than SHUTDOWN, then

HDL
=
Min (POWERTELEM + (SURAMP * 5), HASL)

	Variable
	Description

	HDL
	High Dispatch Limit.

	POWERTELEM
	Gross or net real power provided via telemetry. 

	SURAMP
	SCED Up Ramp Rate.

	SDRAMP
	SCED Down Ramp Rate.

	HASL
	High Ancillary Service Limit – definition provided in Section 2, Definitions and Acronyms.



(8)
For Generation Resources, LDL is calculated as follows:

(a)
If the telemetered Resource Status is STARTUP, then

LDL
=
POWERTELEM + (SURAMP * 5)

(b)
If the telemetered Resource Status is any status code specified in item (5)(b)(i) of Section 3.9.1 other than STARTUP, then

LDL
=
Max (POWERTELEM - (SDRAMP * 5), LASL)


	Variable
	Description

	LDL
	Low Dispatch Limit.

	POWERTELEM
	Gross or net real power provided via telemetry.

	SDRAMP
	SCED Down Ramp Rate.

	LASL
	Low Ancillary Service Limit – definition provided in Section 2.


(9)
For Load Resources, HASL is calculated as follows:

HASL
=
Max (LPCTELEM, (MPCTELEM – RDSTELEM))

	Variable
	Description

	HASL
	High Ancillary Service Limit.

	LPCTELEM
	Low Power Consumption provided via telemetry. 

	MPCTELEM
	Maximum Power Consumption provided via telemetry. 

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation provided by telemetry.


(10)
For Load Resources, LASL is calculated as follows:

LASL
=
Min (HASL, (LPCTELEM + (RRSTELEM + RUSTELEM + NSRSTELEM)))

	[NPRR863:  Replace the formula “LASL” above with the following upon system implementation:]

LASL
=
Min (HASL, (LPCTELEM + (ECRSTELEM + RRSTELEM + RUSTELEM + NSRSTELEM)))


	Variable
	Description

	LASL
	Low Ancillary Service Limit.

	HASL
	High Ancillary Service Limit.

	LPCTELEM
	Low Power Consumption provided via telemetry.

	[NPRR863:  Insert the variable “ECRSTELEM” below upon system implementation:]

ECRSTELEM

ECRS Ancillary Service Schedule provided by telemetry. 



	RRSTELEM
	RRS Ancillary Service Schedule provided by telemetry.

	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry.

	NSRSTELEM
	Non-Spin Ancillary Service Schedule provided via telemetry.


(11)
For each Load Resource, the SURAMP is calculated as follows:

SURAMP
=
RAMPRATE – (1 – RDSDEPLP) * (RUSTELEM / 7)

	Variable
	Description

	SURAMP
	SCED Up Ramp Rate. 

	RAMPRATE
	Normal Ramp Rate up, as telemetered by the QSE, when RRS is not deployed or when the subject Load Resource is not providing RRS.

Emergency Ramp Rate up, as telemetered by the QSE, for Load Resources deploying RRS.

	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry.

	
	

	RDSDEPLP
	Percentage of system-wide Reg-Down Ancillary Resource Responsibility deployed by LFC. This value shall not exceed 100% and controls the amount of ramp rate reserved for Regulation Service in Real-Time.

	
	

	[NPRR863:  Replace paragraph (11) above with the following upon system implementation:]

(11)
For each Controllable Load Resource, the SURAMP is calculated as follows:

SURAMP
=
RAMPRATE – (1 – RDSDEPLP) * (RUSTELEM / 7)

Variable

Description

SURAMP

SCED Up Ramp Rate. 

RAMPRATE

Normal Ramp Rate up, as telemetered by the QSE, when ECRS is not deployed or when the subject Load Resource is not providing ECRS.

Emergency Ramp Rate up, as telemetered by the QSE, for Load Resources deploying ECRS.

RUSTELEM

Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry.



RDSDEPLP
Percentage of system-wide Reg-Down Ancillary Resource Responsibility deployed by LFC. This value shall not exceed 100% and controls the amount of ramp rate reserved for Regulation Service in Real-Time.



 (12)
For each Load Resource, the SDRAMP is calculated as follows:
SDRAMP
=
NORMRAMP – (1 – RUSDEPLP) * (RDSTELEM / 7)

	Variable
	Description

	SDRAMP
	SCED Down Ramp Rate.

	NORMRAMP
	Normal Ramp Rate down, as telemetered by the QSE. 

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation by Resource provided via telemetry. 

	
	

	RUSDEPLP
	Percentage of system-wide Reg-Up Ancillary Resource Responsibility deployed by LFC. This value shall not exceed 100% and controls the amount of ramp rate reserved for Regulation Service in Real-Time.


	[NPRR863:  Replace paragraph (12) above with the following upon system implementation:]

(12)
For each Controllable Load Resource, the SDRAMP is calculated as follows:
SDRAMP
=
NORMRAMP – (1- RUSDEPLP) * (RDSTELEM / 7)

Variable

Description

SDRAMP

SCED Down Ramp Rate.

NORMRAMP

Normal Ramp Rate down, as telemetered by the QSE. 

RDSTELEM

Reg-Down Ancillary Service Resource Responsibility designation by Resource provided via telemetry. 



RUSDEPLP
Percentage of system-wide Reg-Up Ancillary Resource Responsibility deployed by LFC. This value shall not exceed 100% and controls the amount of ramp rate reserved for Regulation Service in Real-Time.



(13)
For Load Resources, HDL is calculated as follows:
HDL
=
Min (POWERTELEM + (SDRAMP * 5), HASL)

	Variable
	Description

	HDL
	High Dispatch Limit.

	POWERTELEM
	Net real power flow provided via telemetry. 

	SDRAMP
	SCED Down Ramp Rate.

	HASL
	High Ancillary Service Limit – definition provided in Section 2.


(14)
For Load Resources, LDL is calculated as follows:
LDL
=
Max (POWERTELEM - (SURAMP * 5), LASL)

	Variable
	Description

	LDL
	Low Dispatch Limit.

	POWERTELEM
	Net real power flow provided via telemetry. 

	SURAMP
	SCED Up Ramp Rate. 

	LASL
	Low Ancillary Service Limit – definition provided in Section 2.
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