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	1145
	NPRR Title
	Use of State Estimator-Calculated ERCOT-Wide TLFs in Lieu of Seasonal Base Case ERCOT-Wide TLFs for Settlement

	Date of Decision
	February 9, 2023

	Action
	Recommended Approval

	Timeline
	Normal

	Proposed Effective Date
	To be determined

	Priority and Rank Assigned
	To be determined

	Nodal Protocol Sections Requiring Revision 
	2.1, Definitions

13.1.1, Responsibility for Transmission and Distribution Losses
13.1.2, Calculation of Losses for Settlement
13.2.2, Deemed Actual Transmission Loss Factors

13.2.3, Transmission Loss Factor Calculations

13.2.4, Seasonal Transmission Loss Factor Calculation
13.2.5, Actual Transmission Loss Factor Calculation (new)

13.2.5, Loss Monitoring
13.4, Special Loss Calculations for Settlement and Analysis

13.4.1, Deemed Actual Transmission Losses for NOIEs

	Related Documents Requiring Revision/Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) changes the 15-minute level ERCOT-wide Transmission Loss Factors (TLFs) that are used in the Settlement process from seasonal base case TLFs to State Estimator-calculated TLFs in Energy Management System (EMS).  It also clarifies the use of Non-Opt-In Entity (NOIE) deemed actual TLFs to remove behind-the-meter Transmission Losses.
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  Addresses current operational issues.
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  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)

(please select all that apply)

	Business Case
	The current seasonal base case TLFs are based upon planning model information and anticipated system conditions for a single day within each season.  Unfortunately, this approach assumes a static system but, in reality, system conditions are changing every second of the day.  TLFs computed in real-time by EMS would be much more accurate since it would be based upon system conditions as they exist for each 15-minute period. Using the more accurate EMS, TLFs would result in more accurate Settlement load volumes and a reduction in Unaccounted for Energy (UFE).  Analysis was performed for the period 5/1/2021 through 4/8/2022.  The analysis was based upon hourly data.  Below numbers are based upon that analysis.

SEASONAL

EMS

TLF AVG

1.91%

2.16%

UFE AVG

0.30%

0.06%

UFE Absolute AVG

0.56%

0.17%

Positive UFE AVG

0.75%

0.19%

Negative UFE AVG

-0.32%

-0.13%



	PRS Decision
	On 8/11/22, PRS voted unanimously to table NPRR1145 and refer the issue to WMS.  All Market Segments participated in the vote.

On 2/9/23, PRS voted unanimously to recommend approval of NPRR1145 as amended by the 8/10/22 ERCOT comments.  All Market Segments participated in the vote.

	Summary of PRS Discussion
	On 8/11/22, ERCOT Staff reviewed NPRR1145 and the 8/10/22 ERCOT comments.  Participants requested that ERCOT provide additional analysis and that NPRR1145 be tabled and referred to WMS for further discussion.

On 2/9/23, participants reviewed the 8/10/22 ERCOT comments and remarked upon WMS’s endorsement of NPRR1145 as amended by the 8/10/22 ERCOT comments at the February 6, 2023 WMS meeting.


	Opinions

	Credit Review
	To be determined

	Independent Market Monitor Opinion
	To be determined

	ERCOT Opinion
	To be determined

	ERCOT Market Impact Statement
	To be determined


	Sponsor

	Name
	Randy Roberts

	E-mail Address
	Randy.Roberts@ercot.com 

	Company
	ERCOT

	Phone Number
	512-248-3943

	Cell Number
	

	Market Segment
	Not Applicable


	Market Rules Staff Contact

	Name
	Jordan Troublefield

	E-Mail Address
	Jordan.Troublefield@ercot.com

	Phone Number
	512-248-6521


	Comments Received

	Comment Author
	Comment Summary

	ERCOT 081022
	Proposed clarifying edits in regard to Actual TLF and Seasonal On-Peak and Off-Peak TLF-related language

	WMS 091422
	Requested PRS continue to table NPRR1145 for further review by the Wholesale Market Working Group (WMWG)

	WMS 011323
	Tabled consideration of endorsement of NPRR1145 as amended by the 8/10/22 ERCOT comments


	Market Rules Notes


None
	Proposed Protocol Language Revision


2.1
DEFINITIONS
Transmission Loss Factor (TLF)

The fraction of ERCOT Load (forecast or actual) that is considered to constitute the ERCOT Transmission Grid losses in a Settlement Interval.

Actual Transmission Loss Factor (TLF)
Actual Transmission Loss Factor for each Settlement Interval in the Operating Day is determined by dividing the sum of line and transformer MW losses by the total ERCOT Load as determined by the State Estimator in Energy Management System (EMS).
Seasonal On-Peak and Off-Peak Transmission Loss Factor (TLF)
Seasonal On-Peak and Off-Peak Transmission Loss Factor, as may be applied to determine forecasted ERCOT-wide or deemed actual Transmission Losses for Non-Opt-In Entities (NOIEs), is based on the use of a linear interpolation or extrapolation of the calculated losses in the off-peak and on-peak seasonal ERCOT base cases.
13.1.1
Responsibility for Transmission and Distribution Losses

(1)
T&D Losses are the responsibility of each QSE representing Load.  ERCOT shall allocate T&D Losses to Load at the appropriate aggregate level as part of the data aggregation process to calculate the Load obligation of QSEs for settlement purposes.

(2)
ERCOT shall forecast Transmission Loss Factors (TLFs) and post them to the ERCOT website by 0600 of the Day-Ahead period.  ERCOT shall forecast the ERCOT-wide TLFs as a percentage of Load for each Settlement Interval of the Operating Day.  By the close of business on the day following the Operating Day, ERCOT shall also calculate Actual TLFs using the actual system Load and shall post the resulting Actual TLFs to the settlement system and the ERCOT website.

(3)
ERCOT shall forecast Settlement Interval Distribution Loss Factors (DLFs) and post them to the ERCOT website by 0600 of the Day Ahead period.  ERCOT shall forecast the Settlement Interval DLFs as a percentage of Load for each Settlement Interval of the Operating Day.  On the day following the Operating Day, ERCOT shall also calculate Settlement Interval DLFs using actual system Load for that Settlement Interval and post the resulting deemed actual Settlement Interval DLFs to the settlement system and the ERCOT website.

(4)
Distribution loss coefficients, and the calculation methodology from which they are derived, will be subject to audit by ERCOT for accurate and consistent application.  Non-Opt-in Entities (NOIEs) with Interval Data Recorders (IDRs) at the settlement point of delivery are not required to provide Distribution loss coefficients and calculation methodology.

(5)
In the special case where there are distribution facilities upstream from a wholesale NOIE or External Load Serving Entity (ELSE) settlement IDR, that settlement IDR will be compensated for line and transformer losses between the IDR and the ERCOT Transmission Grid to account for the Distribution Losses.  The NOIE or ELSE will then be treated as a transmission level NOIE or ELSE.  Calculations are subject to review by ERCOT.  Since loss compensation is included in the wholesale settlement IDR, the TSP and/or DSP providing upstream wheeling facilities may need to offer wholesale wheeling tariffs excluding the losses for which compensation has already been provided.

13.1.2
Calculation of Losses for Settlement

(1)
ERCOT shall use the deemed actual Settlement Interval DLFs applicable to each ESI ID and the Actual TLFs when adjusting aggregated Load for losses to determine the QSE total Load obligations.

13.2.2
Actual Transmission Loss Factors

(1)
ERCOT shall determine the Actual TLF for each interval in the Operating Day by dividing the sum of line and transformer MW losses by the total ERCOT Load as determined by the State Estimator in Energy Management System (EMS).
(2)
The day after the Operating Day, ERCOT shall publish Actual TLFs to be used in Settlement calculations.


13.2.3
Forecasted Transmission Loss Factor Calculations

(1)
The following formulas shall be used to translate the Seasonal On-Peak and Off-Peak TLFs into forecasted Settlement Interval TLFs.

TLFi
=
(SSC * SIELi) + SIC

	Variable
	Unit
	Description

	i
	none
	Interval

	TLFi
	none
	Transmission Loss Factor for a Settlement Interval

	SIELi
	MWh
	Settlement Interval ERCOT System Load (forecasted)

	SSC
	none
	Seasonal Slope Coefficient

	SIC
	none
	Seasonal Intercept Coefficient


Where

SSC 
=
(SONLF – SOFFLF)/(SONL-SOFFL)


SIC
=
[(SOFFLF*SONL)-(SONLF*SOFFL)]/(SONL-SOFFL)

	Variable
	Unit
	Description

	SONLF
	none
	Seasonal on-peak percent loss factor 

	SOFFLF
	none
	Seasonal off-peak percent loss factor 

	SONL
	none
	Seasonal on-peak Load value

	SOFFL
	none
	Seasonal off-peak Load value


13.2.4
Seasonal On-Peak and Off-Peak Transmission Loss Factor Calculation

(1)
Seasonal On-Peak and Off-Peak TLFs are derived from the annually updated ERCOT on-peak and off-peak load flow base cases analysis by ERCOT.  Base cases reflect the most current data on the transmission system and Generation Resource Dispatch.  The ERCOT Transmission Grid topology and related Generation Resource Dispatch in the base cases are the critical factors in calculating losses.  Seasonal time periods are defined as follows:

(a)
Spring (March – May)

(b)
Summer (June – September)

(c)
Fall (October – November)

(d)
Winter (December – February)  

(2)
ERCOT shall calculate seasonal TLFs by dividing ERCOT seasonal case Transmission Losses (60 kV system and higher) by the ERCOT seasonal base Load adjusted (reduced) for self-serve Load modeled in the case.  The resulting TLFs are expressed as a percentage of Load.

(3)
ERCOT shall post the seasonal TLFs to the ERCOT website prior to the start of the year for the next four seasons beginning with the Spring season.  
13.2.5
Actual Transmission Loss Factor Calculation

(1)
The following formula shall be used by ERCOT’s State Estimator process to determine Actual TLFs.

TLFi
=
(ΣLINE_LOSSESi ) + (ΣTRANSFORMER_LOSSESi) / ESLi
	Variable
	Unit
	Description

	i
	none
	15-Minute Interval

	TLFi
	none
	Transmission Loss Factor for the 15-Minute Settlement Interval

	ESLi
	MW
	ERCOT System Load for the 15-Minute Interval

	LINE_LOSSESi
	MW
	Line Losses for the 15-Minute Interval

	TRANSFORMER_LOSSESi
	MW
	Transformer Losses for the 15-Minute Interval


13.2.6
Loss Monitoring

(1)
ERCOT shall monitor Transmission Losses annually and will investigate any abnormal loss factors.  ERCOT and TSPs shall use the cost of losses as one criterion in evaluating the need for transmission additions.
13.4
Special Loss Calculations for NOIEs with Behind-the-Meter Transmission Losses
13.4.1
Deemed Actual Transmission Losses for NOIEs

(1)
All Qualified Scheduling Entities (QSEs) representing Load, including Non-Opt-In Entities (NOIEs), will be responsible for Transmission Losses allocated in the manner described in these Protocols.  For NOIE Entities using transmission tie line meters to determine Load, ERCOT will adjust the net meter readings to remove calculated Transmission Losses behind the meter prior to applying ERCOT-wide Actual TLFs.  
(2)
The deemed actual Transmission Losses for NOIEs shall be a linear interpolation or extrapolation between the seasonal on-peak and the seasonal off-peak NOIE Transmission Loss Factors (TLFs) posted pursuant to paragraph (3) of Section 13.2.4, Seasonal On-Peak and Off-Peak Transmission Loss Factor Calculation, corresponding to the actual NOIE metered Load in the interval.
(3)
The following formulas shall be used to translate the Seasonal On-Peak and Off-Peak TLFs into NOIE deemed actual Settlement Interval TLFs.

TLFi
=
(SSC * SIELi) + SIC

	Variable
	Unit
	Description

	i
	none
	Interval

	TLFi
	none
	Transmission Loss Factor for a Settlement Interval

	SIELi
	MWh
	Settlement Interval NOIE System Load (actual)

	SSC
	none
	Seasonal Slope Coefficient

	SIC
	none
	Seasonal Intercept Coefficient



Where


SSC 
=
(SONLF - SOFFLF) / (SONL - SOFFL)


SIC
=
[(SOFFLF * SONL) - (SONLF * SOFFL)] / (SONL - SOFFL)

	Variable
	Unit
	Description

	SONLF
	none
	Seasonal on-peak percent loss factor 

	SOFFLF
	none
	Seasonal off-peak percent loss factor 

	SONL
	none
	Seasonal on-peak Load value

	SOFFL
	none
	Seasonal off-peak Load value
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