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MRAPSUFQ 4, » MMBtu Must-Run Alternative Proxy Startup Fuel Quantity per QSE per
Resource—The proxy start up fuel quantity specified in the MRA
Agreement for MRA r represented by QSE ¢g. Where for a Combined Cycle
Train, the Resource ris the Combined Cycle Train,

MRAH, . Hour Must-Run Alternative Hours—The number of hours during which MRA r
represented by QSE ¢ received a deployment instruction for each
deployment event for the Operating Day. Where for a Combined Cycle
Train, the Resource 7 is the Combined Cycle Train.

MRAFLAG 4 . » none Must-Run Alternative Flag — An indicator to signify that an MRA r
represented by QSE ¢ followed the deployment instruction for the event for
the hour #. An MRAFLAG value of 1 represents followed and a 0
represents did not follow the deployment. Where for a Combined Cycle
Train, the Resource 7 is the Combined Cycle Train.

MRACEFA, . $/MMBt | Must-Run Alternative Contractual Estimated Fuel Adder—The MRA
Estimated Fuel Adder for the MRA r represented by QSE g as specified in
the MRA Agreement. Where for a Combined Cycle Train, the Generation
Resource ris the Combined Cycle Train,

q none A QSE.

r none An MRA.

m none An MRA Contracted Month under the MRA Agreement.

h none An MRA Contracted Hour under the MRA Agreement for the MRA
Contracted Month.

(43) The total of the deployment event payments for all MRAs represented by the QSE for a
given MRA Contracted Hour is calculated as follows:

MRADEAMTQSETOT , = X MRADEAMT , , »

The above variables are defined as follows:

Variable Unit | Definition

MRADEAMTQSETOT , | $ Must-Run Alternative Deployment Event Amount per QSE by hour—The
total of the deployment event payments for all MRAS r, represented by the
QSE q for the hour.

MRADEAMT g .. » $ Must-Run Alternative Deployment Event Amount per OSE per Resource by
hour—The deployment event payment to QSE ¢ for MRA r, for the hour.
Where for a Combined Cycle Train, the Resource 7 is the Combined Cycle

Train.
none | A QSE.
r none | An MRA.
h none | An MRA Contracted Hour under the MRA Agreement for the MRA
Contracted Month.

(54) The total of the deployment event payments for a given MRA Contracted Hour is
calculated as follows:

MRADEAMTTOT = I MRADEAMTQSETOT ,
q
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The above variables are defined as follows:

Variable Unit | Definition

MRADEAMTTOT $ Must-Run Alternative Deployment Event Amount Total by hour—The
total deployment event payment to all QSEs for all MRAS, for the hour.

MRADEAMTQSETOT , $ Must-Run Alternative Deplayment Event Amount per QSE by hour—The
total of the deployment event payments for all MR As represented by the
QSE g for the MRA Contracted Hour.

q none | A QSE.

INPRR885, NPRR1010, and NPRR1014: Insert applicable portions of Section 6.6.6.10 below
upon system implementation for NPRR885 or NPRR1014; or upon system implementation of
the Real-Time Co-Optimization (RTC) project for NPRR1010:]

6.6.6.10 MRA Variable Payment for Deployment
(1) The variable payment to each QSE representing a Generation Resource MRA:

Outside of the MRA Contracted Hours, a Generation Resource MRA shall be treated in
Settlements in the same manner as any Generation Resource registered with ERCOT

For MRA Contracted Hours with a deployment instruction:
MRAVAMT 4, . n=(-1) * (MRAGRCVP 4, , , — MRARTREV , . 1)
For MRA Contracted Hours without a deployment instruction:
MRAVAMT 4, »=(-1) * Min (MRAGRCVP 4, , »,, MRARTREV ,, /, 1) —

MRARTREV g, 7, h)
Where,

4
MRAGRCVP ¢, 4= £ Max [VPRICE; 1, (FIP + MRACEFA 4,) *
MRAPHR q, r] ® MIH(RTMG q, np 1, MRACCAP q m/ 4)

4
MRARTREV grh = gll Max [O, (RESREV q 7, 85¢, s it ('1) * (EMREAMT qrpi +
VSSVARAMT q, 1, z'+ VSSEAMT ge b l))]

(2) The variable payment to each QSE representing an Energy Storace Resource (ESR)
MRA:

(a) ESR MRA will be compensated for energy consumed to re-charge the MRA
capability after the hours of injection to the ERCOT system during an event
deployment or an ERCOT-required Capacity Test based on the cost of the energy
as metered by the meter recording load. The QSE will not be compensated for
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(2)

energy costs incurred during a re-test. An ESR shall only consume energy in
hours that are not Contracted Hours, and it must be re-charged to a level sufficient
to provide the contracted amount of MRA Service prior to the next start of a
block of Contracted Hours. Additionally, the QSE shall use its best efforts to
minimize the cost to re-charge and submit bid-to-buy curves taking into
consideration estimates of future prices. The cost to re-charge shall be
determined by starting with the least expensive consumed energy.

(b) Qutside of the MRA Contracted Hours. an ESR MRA shall be treated in
Settlements in the same manner as any ESR registered with ERCOT.

For MRA Contracted Hours with a deployment instruction:

MRAVAMT g . n=(-1) * (MRAESRCVP 4 ,. ,— MRARTREV 4 ;. )

For MRA Contracted Hours without a deployment instruction:

MRAVAMT g . n=(-1) * (Min (MRAESRCVP g, ;. s, MRARTREV 4 . ) =
MRARTREVq ¥ h)

Where,

4
MRAESRCVP 4. 1= ;1 Max [VPRICE , ., ESRARCOST ;. /] * Min(RTMG g, . »

. _MRACCAP ., w/4)
4
MRARTREV ;) = T Max [0, (RESREV 4 7 gsep i+ (-1) * (EMREAMT 4 5

VSSVARAMT .., i+ VSSEAMT ., ,» )]

The variable payment to each QSE representing an Other Generation MRA:
For MRA Contracted Hours with a deployment instruction:

MRAVAMT ,, . »=(-1) * MRACVP , , ,— MRACRTREV 4 ; 1)
For MRA Contracted Hours without a deployment instruction:

MRAVAMT ,, .1 = (-1) * (Min(MRACVP ,, . ,, MRACRTREV ,, ;. 1) -
MRACRTREV 4, ;. 1)

Where,

4
MRACVP g ;= £ Max[VPRICE 4., (FIP + MRACEFA 4 ;) * MRAPHR ., ] *
RTVQ qn i
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4
MRACRTREV 4. 1=  (Max(0, Min(RTVQ 4,1, MRACCAP,, .., / 4) * RTSPP ,, ,))

Where,
RTVQ q 1': MRAIPF q, 7 * MRACCAP g, r;m / 4
(43) The variable payment to each QSE representing a Demand Response MRA:

For MRA Contracted Hours with a deployment instruction:

4
MRAVAMT,, 5= (-1) * T Max[VPRICE,,,, (FIP + MRACEFA ;) * MRAPHR 4., ] *
RTVQ 1

Where,
RTVQ q 1': MRAIPF q, r,l' * MRACCAP g, r;m / 4

The above variables are defined as follows:
Variable Unit Definition

MRAVAMT , /. » $ Must-Run Alternative Variable Amount per QSE per Resource by hour—
The variable payment to QSE g for MRA r, for the hour sz, Where for a
Combined Cycle Train, the Resource is the Combined Cycle Train.
MRAGRCVP , ;. 1 $ Must-Run Alternative Generation Resource Cdlculated Variable Payment
per OSE per Resource - The variable payment to QSE ¢ for Generation
Resource MRA 7, for the hour 2. Where for a Combined Cycle Train, the
Resource s the Combined Cycle Train.

FIP $/MMBtu | Fuel Index Price—The FIP for the Operating Day.

MRARTREV,, ;. » $ Must-Run Alternative Real-Time Revenues per OSE per Resource by
hour—The revenues received in Real-Time for QSE ¢ for MRA r, for the
hour #. Where for a Combined Cycle Train, the Resource 7 is the
Combined Cycle Train.

Must-Run Alternative Energy Storage Resource Calculated Variable
Payment per OSE per Resource—The variable payvment to QSE ¢ for ESR
MRA r, for the hour 4.

ESRARCOST , , $/MWh | Must-Run Alternative Energy Storage Resource Average Recharge Cost
per OSE per Resource—The average cost to recharge the ESR MRA r, for

OSE g¢. during the period the ESR is charging to restore its capability to

provide the contracted amount of MRA service.

MRACCAP 4, ;. m MW Must-Run Alternative Contract Capacity per OSE per Resource—The
capacity of MRA r represented by QSE ¢ as specified in the MRA
Agreement, for the month. Where for a Combined Cycle Train, the
Resource ris the Combined Cycle Train,

MRAESRCVP , ;.

e

MRAIPF g, ;. ; none Must-Run Alternative Interval Performance Factor per OQSE per Resource
Jor the interval— The interval performance factor of the MRA »
represented by QSE g, for the 15-minute Settlement Interval i.
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MRACVP , .p

Must-Run Alternative Calculated Variable Payment per QSE per Resource
- The variable payment to QSE ¢ for an Other Generation MRA or Demand
Response MRA r, for the hour 2. Where for a Combined Cycle Train, the
Resource r is the Combined Cycle Train.

VSSVARAMT , . ;

Voltage Support Service VAr Amount per OSE per Generation Resource -
The payment to QSE g for the VSS provided by Generation Resource MRA
r, for the 15-minute Settlement Interval i. Where for a combined cycle
resource, » is a Combined Cycle Train.

VSSEAMT ,, .. ;

Voltage Support Service Energy Amount per QSE per Generation
Resource—The lost opportunity payment to QSE ¢ for ERCOT-directed
VSS from Generation Resotuirce MRA r for the 15-minute Settlement
Interval. Where for a combined cycle resource, r is a Combined Cycle
Train.

RESREV q, 185, p i

Resource Share Revenue Settlement Payment—The Resource share of the
total payment to the entire Facility with a net metering arrangement
attributed to Generation Resource MRA r that is part of a generation site
code gsc for the QSE ¢ at Settlement Point p, for the 15-minute Settlement
Interval 7.

EMREAMT ,, ,.;

Emergency Energy Amount per OSE per Settlement Point per unit per
interval—The payment to QSE ¢ as additional compensation for the
additional energy or Ancillary Services produced or consumed by Resource
MRA r at Resource Node p in Real-Time during the Emergency Condition,
for the 15-minute Settlement Interval ;. Payment for emergency energy is
made to the Combined Cycle Train.

VPRICE,, ,

$MWh

Must-Run Alternative Variable Price per OSE per Resource—The variable
price for QSE g for MRA r, as specified in the MRA Agreement. Where
for a Combined Cycle Train, the Resource  is the Combined Cycle Train.

MRAPHR ,, ,

MMBtu
/MWh

Must-Run Alternative Proxy Heat Rate per QSE per Resource — A proxy
heat rate value for MRA r represented by QSE ¢, as specified in the MRA
Agreement. Where for a Combined Cycle Train, the Resource 7 is the
Combined Cycle Train.

MRACRTREV q, 1 h

Must-Run Alternative Calculated Real-Time Revenues per OSE per
Resource —The calculated variable revenue to QSE g for MRA r, for the
hour.

RTVQ 4+

MWh

Real-Time Variable Quantity per QSE per Resource by Settlement Interval
— The Real-Time variable quantity for MRA r represented by QSE ¢, for
the 15-minute Settlement Interval .

RTMG 1. 5.«

MWh

Real-Time Metered Generation per QSE per Settlement Point per
Generation Resource—The metered generation of Resource r at Resource
Node p represented by QSE ¢ in Real-Time for the 15-minute Settlement
Interval i. Where for a Combined Cycle Train, the Resource 7 is the
Combined Cycle Train.

MRACEFA , ,

$/MMBtu

Must-Run Alternative Contractual Estimated Fuel Adder—The Estimated
Fuel Adder that is contractually agreed upon in Section 22, Attachmient N,
Standard Form Must-Run Alternative Agreement. Where for a Combined
Cycle Train, the Generation Resource r is the Combined Cycle Train.

RTSPP , ;

$MWh

Real-Time Settlement Point Price—The Real-Time Settlement Point Price
at the Settlement Point p for the 15-minute Settlement Interval 7.

none

A QSE.

none

An MRA.
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none An MRA Contracted Month.
h none An MRA Contracted Hour for the MRA Contracted Month.
i none A T15-minute Settlement Interval during the MRA Contracted Hours.
gsc none A generation site code.
p none A Resource Node Settlement Point.

(52) The total of the variable payments for all MR As represented by the QSE for a given hour
is calculated as follows:

MRAVAMTQSETOT , = X MRAVAMT 5

The above variables are defined as follows:

Variable Unit Definition

MRAVAMTQSETOT, | $ Must-Run Alternative Variable Amount Total per QSE by hour—The total
variable payment for all MRAs 7, represented by the QSE ¢, for the hour.

MRAVAMT /. » $ Must-Run Alternative Variable Amount per QSE per Resource by hour—

The variable payment to QSE ¢ representing MRA r for the hour 4. Where
for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

q none | A QSE.
r none An MRA.
h none AnMRA Contracted Hour for the MRA Contracted Month.

(63) The total of the variable payments for a given MRA Contracted Hour is calculated as
follows:

MRAVAMTTOT = % MRAVAMTQSETOT 4

The above variables are defined as follows:

Variable Unit | Definition

MRAVAMTTOT $ Must-Run Alternative Variable Amount Total by hour—The total
variable payments for the MRA Contracted Hour.

MRAVAMTQSETOT , $ Must-Run Alternative Variable Amount Total per OSE by hour—The
total variable payment for all MRASs; represented by the QSE ¢, for the
MRA Contracted Hour.

q none | A QSE.
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ERCOT Impact Analysis Report

NPRR 1256 N.PRR Settlement of MRA of ESRs
Number — Title

Impact Analysis Date October 14, 2024

Estimated

Cost/Budgetary Impact | StWeen $25K and $50K

The timeline for implementing this Nodal Protocol Revision
Request (NPRR) is dependent upon Public Utility Commission of
Texas (PUCT) prioritization and approval; and upon system
implementation of NPRR885, Must-Run Alternative (MRA) Details
Estimated Time and Revisions Resulting from PUCT Project No. 46369,
Requirements Rulemaking Relating to Reliability Must-Run Service.

Estimated project duration: 3 to 5 months

See Comments.

H . 0 . 0,
ERCOT Staffing Impacts Implementation Labor: 100% ERCOT,; 0% Vendor

facrossiall areas) Ongoing Requirements: No impacts to ERCOT staffing.

The following ERCOT systems would be impacted:
ERCOT Computer

System Impacts e Market Settlements 100%

ERCOT Business

< No impacts to ERCOT business functions.
Function Impacts

Grid Operations &

Practices Impacts No impacts to ERCOT grid operations and practices.

Evaluation of Interim Solutions or Alternatives for a More Efficient Implementation

None offered.

Comments

NPRR1256 is dependent on NPRR885 and if they are implemented concurrently, a cost savings
could be realized from project efficiencies.
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NPRR

Number 1268

NPRR
Title

RTC - Modification of Ancillary Service Demand Curves

Date of Decision

April 8, 2025

Action

Recommended Approval

Timeline

Urgent

Estimated Impacts

Cost/Budgetary: None

Project Duration: No project required

Proposed Effective
Date

Upon system implementation of PR447, Real-Time Co-Optimization
(RTC)

Priority and Rank
Assigned

Not applicable

Nodal Protocol
Sections Requiring
Revision

4.4.12, Determination of Ancillary Service Demand Curves for the
Day-Ahead Market and Real-Time Market

4.5.1, DAM Clearing Process

6.5.7.3, Security Constrained Economic Dispatch

Section 22 Attachment P, Methodology for Setting Maximum
Shadow Prices for Network and Power Balance Constraints

Related Documents
Requiring
Revision/Related
Revision Requests

None

Revision Description

This Nodal Protocol Revision Request (NPRR) defines a
methodology for disaggregating the Operating Reserve Demand
Curve (ORDC), creating “blended” Ancillary Service Demand Curves
(ASDCs).

Reason for Revision

|:| Strategic Plan Objective 1 — Be an industry leader for grid
reliability and resilience

|:| Strategic Plan Objective 2 - Enhance the ERCOT region’s
economic competitiveness with respect to trends in wholesale
power rates and retail electricity prices to consumers

I:l Strategic Plan Objective 3 - Advance ERCOT, Inc. as an
independent leading industry expert and an employer of choice
by fostering innovation, investing in our people, and emphasizing
the importance of our mission
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General system and/or process improvement(s)
|:| Regulatory requirements

|:| ERCOT Board/PUCT Directive

(please select ONLY ONE — if more than one apply, please select the ONE that is
most relevant)

Justification of Reason
for Revision and
Market Impacts

Under RTC, the ASDCs reflect the penalty price for going short on
Ancillary Services in Real-Time, where each Ancillary Service
product has a corresponding ASDC. The Public Utility Commission
of Texas (PUCT) determined that the ASDCs should reflect the
pricing outcomes associated with the prevailing ORDC, and the
ASDCs that followed from that directive are defined in RTC Key
Principles (KP) 1.1(4) and 1.1(5). The Independent Market Monitor
(IMM) has the following concerns with these ASDCs:

e Security-Constrained Economic Dispatch (SCED) cannot
efficiently trade-off between Ancillary Service products, as
pricing is strictly hierarchical; and

¢ Non-Spinning Reserve (Non-Spin) tends to be underpriced
during shortage conditions.

To address these concerns, the IMM has developed a new ORDC
disaggregation approach, creating what we call “blended” ASDCs.
These blended ASDCs will improve reliability and market
performance by allowing SCED to make more efficient tradeoffs
between energy and reserves under shortage conditions while
maintaining sufficient price signals to promote resource adequacy.

PRS Decision

On 2/12/25, PRS voted unanimously to table NPRR1268. All Market
Segments participated in the vote.

On 3/12/25 PRS voted to grant NPRR1268 Urgent status; to
recommend approval of NPRR1268 as amended by the 3/7/25 Hunt
Energy Network comments; and to forward to TAC NPRR1268.
There was one abstention from the Independent Generator (Vistra)
Market Segment. All Market Segments participated in the vote.

Summary of PRS
Discussion

On 2/12/25, the sponsor provided an overview of NPRR1268 and
participants reviewed the 1/30/25 Hunt Energy Network comments
and 2/5/25 IMM comments. Participants tabled NPRR1268 for
continued discussions at upcoming Real-Time Co-optimization plus
Batteries Task Force (RTCBTF) meetings, and the sponsor noted
they plan to request Urgent status for NPRR1268 at the March PRS
meeting to keep this NPRR on-track for PUCT approval ahead of
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Real-Time Co-optimization plus Batteries (RTC+B) project market
trials later this year.

On 3/12/25, PRS reviewed the 2/19/25 ERCOT comments, 2/25/25
TCPA comments, and 3/7/25 Hunt Energy Network comments.

On 3/26/25, TAC voted unanimously to recommend approval of
NPRR1268 as recommended by PRS in the 3/12/25 PRS Report as

TAG Begision amended by the 3/19/25 IMM comments: and the 3/18/25 Impact
Analysis. All Market Segments participated in the vote.

Summary of TAC On 3/26/25, there was no additional discussion beyond TAC review

Discussion of the items below.
Revision Request ties to Reason for Revision as explained in
Justification

TAC Impact Analysis reviewed and impacts are justified as explained

Review/Justification of
Recommendation

in Justification
Opinions were reviewed and discussed
Comments were reviewed and discussed (if applicable)

D Other: (explain)

ERCOT Board
Decision

On 4/8/25, the ERCOT Board voted unanimously to recommend
approval of NPRR1268 as recommended by TAC in the 3/26/25 TAC
Report.

Opinions

Credit Review

ERCOT Credit Staff and the Credit Finance Sub Group (CFSG) have
reviewed NPRR1268 and do not believe that it requires changes to
credit monitoring activity or the calculation of liability.

Independent Market
Monitor Opinion

IMM supports approval of NPRR1268.

ERCOT Opinion

ERCOT supports approval of NPRR1268.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed NPRR1268 and believes the market
impact for NPRR1268, after extensive review with stakeholders at
the RTCBTF, introduces “blended” ASDCs which will improve
reliability and market performance by allowing SCED to make more
efficient tradeoffs between energy and reserves under shortage
conditions while maintaining sufficient price signals to promote
Resource adequacy.
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Sponsor

Name

Andrew Reimers

E-mail Address

areimers@potomaceconomics.com

Company

Potomac Economics, Independent Market Monitor (IMM)

Phone Number

409-656-4403

Cell Number

Market Segment Not applicable
Market Rules Staff Contact
Name Cory Phillips

E-Mail Address

cory.phillips@ercot.com

Phone Number

512-248-6464

Comments Received

Comment Author

Comment Summary

Hunt Energy Network
013025

Proposed edits to use an unaltered ORDC to create the ASDCs
instead of the Aggregated ORDC (AORDC)

Corrected a typo within the redlines and provided meaning and

IMM 020525 rationale for the equation changes proposed by NPRR1268
Proposed revisions based on RTCBTF discussions to strike the

EROTOAE | R 0ot SorbnASDS g et e e
(MCPCs) at the effective the Value of Lost Load (VOLL)

TCPA 022525 Proposed revisions to include a price floor for DAM and RTM ASDCs

Hunt Energy Network
030725

Proposed clarifying edits to the 2/19/25 ERCOT comments to better
describe the Aggregated Operating Reserve Demand Curve
(AORDC)

IMM 031925

Proposed minor revisions to correct parameter names

Market Rules Notes

1268NPRR-15 Board Report 040825

PUBLIC

Page 4 of 68




Board Report

Please note the baseline Protocol language in the following sections(s) has been
updated to reflect the incorporation of the following NPRR(s) into the Protocols:

o NPRR1246, Energy Storage Resource Terminology Alignment for the Single-
Model Era (incorporated 4/1/25)
o Section 22, Attachment P

Please note that the following NPRR(s) also propose revisions to the following
section(s):

o NPRR1235, Dispatchable Reliability Reserve Service as a Stand-Alone Ancillary
Service
o Section4.4.12
o Section 4.5.1

o NPRR1269, RTC+B Three Parameters Policy Issues
o Section6.5.7.3

| Proposed Protocol Language Revision

INPRR1008, NPRR1216, and NPRR1245: Insert applicable portions of Section 4.4.12
below upon system implementation of NPRR1216; or upon system implementation of the
Real-Time Co-Optimization (RTC) praject for NPRR1008 and NPRR1245:]

PI. 4.1 2\ Determination of Ancillary Service Demand Curves for the Day-Ahead Market and

Real-Time Market

(1) This Section describes the process for determining ASDCs for Regulation Up Service
(Reg-Up), Regulation Down Service (Reg-Down), Responsive Reserve (RRS), ERCOT
Contingency Reserve Service (ECRS), and Non-Spinning Reserve (Non-Spin) for the
Day-Ahead Market (DAM) and Real-Time Market (RTM). This section does not apply
to ASDCs used in the Reliability Unit Commitment (RUC) process.

(2)  The Value of Lost Load (VOLL) is determined as described in Section 4.4.11. Day-
Ahead and Real-Time System-Wide Offer Caps, and Section4.4.11.1. Scarcity Pricing

Mechanism.

(3)  The DAM shall use the same ASDCs as the RTM, as an initial condition. Specific to
the DAM, the ASDCs will be adjusted, as needed, to account for negative Self-
Arranged Ancillary Service Quantities.

(43) For Reg-Down, the ASDC shall be a constant value equal to VOLL for the full range of
the Ancillary Service Plan for Reg-Down.

(54) To determine the individual ASDCs for Reg-Up, RRS, ECRS, and Non-Spin, an
Aggregate ORDC (AORDC) will be created and then disaggregated into individual
curves for the different Ancillary Services.

(65) ERCOT shall develop the AORDC from historical data from the period of June 1, 2014
through August 31, 2025 as follows:

Commented [CP1]: Please note NPRR1235 also proposes
revisions to this section.
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(a)

For all SCED intervals where the sum of RTOLCAP and RTOFFCAP is less
than 10,000 MW, use the RTOLCAP and RTOFFCAP values to calculate
historical reserve pricing outcomes. which arethe-fellowinevalues used in the

regression analysis described in (b) AGRDC-below-as-follows:

AQ-R—D—G=(0. 5x (1 — pnorm(RTOLCAP — 3000, 0.5 + u, 0.707 * a)) +0.5

* (1 —pnorm(RTOLCAP + RTOFFCAP — 3000, yu, a)))
* (VOLL — min(System Lambda, 250))

The above variables are defined as follows:

Variable Unit Definition
RTOLCAP MWh | Real-Time On-Line Reserve Capacity— The Real-Time reserve
capacity of On-Line Resources available for the SCED intervals
beginning June 1, 2014 through August 31, 2025
RTOFFCAP MWh | Real-Time Off-Line Reserve Capacity — The Real-Time reserve
capacity of Off-Line Resources available for the SCED intervals
beginning June 1, 2014 through August 31, 2025.
None | The mean value of the shifted LOLP distribution as published
K for Summer 2026
None | The standard deviation of the shifted LOLP distribution as
g published for Sumimer 2026
(®) Using the results of step (a) above, use regression methods to fit the followinga

curve to the average reserve pricing outcomes for the various MW reserve

levels:-

AORDC = (1 — pnorm(reserve level — 3000, u*, ¢*)) * VOLL

The above variables are defined as follows:

Variable Unit Definition
* None | The mean value used for the calculation of the AORDC as
£ determined using the regression fit method described above.
o None | The standard deviation used for the calculation of the AORDC
- as determined using the regression fit method described above.
(c) Calculate points on the regression curve in 1 MW increments for any observed

reserve level >= 3,000 MW and price >$0.01/MWh. These points form the

AORDC.
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(76)  ERCOT shall disaggregate the AORDC developed pursuant to paragraph (5) above
into individual ASDCs for each Ancillary Service product as follows:

(a) Using the required percentage of Reg-Up. the maximum percentages of RRS
and ECRS, and the minimum quantities of required Non-Spin and ECRS, the
quantities of each Ancillary Service product procured until the Minimum
Contingency Level (MCL) is satisfied are calculated as follows:

If. RUPCT * RUREQ +EERSPCIMAX * HORSREQ+ RRSPCTMAX * RRSREQ +

ECRSPCTMAX * ECRSREQ + NSMWMIN <> MCL.:

RUMW = RUPCT * RUREQ

ECRSMW = ECRSPCTMAX * ECRSREQ

RRSMW = RRSPCTMAX * RRSREQ

NSMW = MCL — RUMW — RRSMW — ECRSMW

Else., if RUPCT * RUREQ + RRSPCTMAX * RRSREQ + ECRSMWMIN +

NSMWMIN > MCL:

RUMW = RUPCT * RUREQ

ECRSMW = ECRSMWMIN

RRSMW = RRSPCTMAX * RRSREQ — (RRSPCTMAX * RRSREQ +
RUPCT * RUREQ — (MCL — ECRSMWMIN — NSMWMIN)

NSMW = NSMWMIN

Otherwise, if RUPCT * RUREQ + RRSPCTMAX * RRSREQ + ECRSPCTMAX *

ECRSREQ + NSMWMIN > MCL:

RUMW = RUPCT * RUREQ

RRSMW = RRSPCTMAX * RRSREQ — 0.5(RUPCT*RUREQ +
RRSPCTMAX * RRSREQ + ECRSPCTMAX * ECRSREQ — (MCL —
NSMWMIN))

ECRSMW = ECRSPCTMAX * ECRSREQ — 0.5(RUPCT*RUREQ +
RRSPCTMAX * RRSREQ + ECRSPCTMAX * ECRSREQ — (MCL —
NSMWMIN

NSMW = NSMWMIN

The above variables are defined as follows:

Variable Unit Definition
MCL MW Minimum Contingency Level — the minimum amount of
reserves that ERCOT considers necessary to avoid a system-
wide failure. -This value is set at 3.000 MW,
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RUREQ MW ResveveraiadBitlen srsndibessiindlinusvrsatisrurloliie
needs—Total capacity of Reg-Up in the Ancillary Service Plan

RRSREQ — : . i
needs-Total capacity of RRS in the Ancillary Service Plan

ECRSREQ S . . b
needs-Total capacity of ECRS in the Ancillary Service Plan

RUPCT %
Up-Fixed percentage of Reg-Up included in the MCIL

o . . .

RRSPCTMAX % M_ax1mum RRS percentage atRRS-included in the MCI-max

priee:
% Maximum ECRS-eapaetty percentage st HCRS-max

Shesn el paeeincluded in the MCL-

ECRSMINMW | MW Minimum ECRS capacity included in the MCL,

MIN

NSMWMIN portienolithe AORDC recardless ol requirement
amountincluded in the MCL-

RUMW MW

MW MW ctual capacityallocated to RRS wathin-the hnea
L the AORDC Capacity of RRS included in the MCI.-
MW MW
ELla by the AORDC Capacity of ECRS included in the MCL
NSMW Ll e

Fixed parameters are defined as follows:
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Parameter Unit Current Value
RUPCT % 90
RRSPCTMA | % 90

X

ECRSPCTM | % 30

AX

ECRSMINM | MW 40

WMIN

NSMWMIN | MW 10

Further, the quantities of each Ancillary Service product procured until the MCL is satisfied
are priced as follows:

Parameter Unit Current Value

Reg-Up Max | $/MWh VOLL +4.052
Demand
Brice

RRS Max $/MWh VOLL +2.051
Demand
IRiICE

ECRS Max $/MWh VOLL + 50
Demand
Price

Non-Spin $/MWh VOLL
Max Demand
Price

(b) Bevond the MCL. the nonlinear segments of the AORDC are disaggregated as
follows:

1) First. extract evenly spaced 1 MW AORDC segments extending from
the MCL to the minimum Reg-Up price. These segments form the
nonlinear portion of the Reg-Up ASDC:;

(1) Second, extract evenly spaced 1 MW AORDC segments extending from

MCL to the minimum RRS price. These segments form the nonlinear
portion of the RRS ASDC:
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(ii1)  Third. assign the remaining 1 MW segments of the AORDC to ECRS

and Non-Spin alternately, until the requirements for both products have
been met: and

(iv)  Assign any remaining 1 MW segments of the AORDC priced above
$0.01/MWh to Non-Spin.

The minimum prices for Reg-Up and RRS are defined as follows:

Parameter Unit Current Value
Reg-Up Min | $/MWh 250

Price

RRS Min $/MWh 100

Price

(8%) Each ASDC will be represented by a +00-pe#tlinear approximation to the
corresponding part of the AORDC.—Eewerpoints-may-be-usedtoreases-where-twould
aetresuti-ndoeronsed e —ia sartofthe AORDC

M. 5. 1‘ DAM Clearing Process /[ Commented [CP2]: Please note NPRR1235 also proposes

revisions to this section.

(1) At 1000 in the Day-Ahead, ERCOT shall start the Day-Ahead Market (DAM) clearing
process. If the processing of DAM bids and offers after 0900 is significantly delayed or
impacted by a failure of ERCOT software or systems that directly impacts the DAM,
ERCOT shall post a Notice as soon as practicable on the ERCOT website, in accordance
with paragraph (1) of Section 4.1.2, Day-Ahead Process and Timing Deviations,
extending the start time of the execution of the DAM clearing process by an amount of
time at least as long as the duration of the processing delay plus ten minutes. In no event
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shall the extension exceed more than one hour from when the processing delay is
resolved.

(2)  ERCOT shall complete a Day-Ahead Simultaneous Feasibility Test (SFT). This test uses
the Day-Ahead Updated Network Model topology and evaluates all Congestion Revenue
Rights (CRRs) for feasibility to determine hourly oversold quantities.

3 The purpose of the DAM is to economically and simultaneously clear offers and bids
described in Section 4.4, Inputs into DAM and Other Trades.

@) The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-
based revenues minus the offer-based costs over the Operating Day, subject to security
and other constraints, and ERCOT Ancillary Service procurement requirements.

(a) The bid-based revenues include revenues from DAM Energy Bids and Point-to-
Point (PTP) Obligation bids.

(b) The offer-based costs include costs from the Startup Offer, Minimum Energy
Offer, and Energy Offer Curve of any Resource that submitted a Three-Part
Supply Offer, DAM Energy-Only Ofters and Ancillary Service Offers.

(©) Security constraints specified to prevent DAM solutions that would overload the
elements of the ERCOT Transmission Grid include the following:

(1) Transmission constraints — transfer limits on energy flows through the
ERCOT Transmission Grid, e.g., thermal or stability limits. These limits
must be satisfied by the intact network and for certain specified
contingencies. These constraints may represent:

(A)  Thermal constraints — protect Transmission Facilities against
thermal overload.

(B)  Generic constraints — protect the ERCOT Transmission Grid
against transient instability, dynamic stability or voltage collapse.

(C)  Power flow constraints — the energy balance at required Electrical
Buses in the ERCOT Transmission Grid must be maintained.

(1)  Resource constraints — the physical and security limits on Resources that
submit Three-Part Supply Ofters:

(A)  Resource output constraints — the Low Sustained Limit (LSL) and
High Sustained Limit (HSL) of each Resource; and

(B)  Resource operational constraints — includes minimum run time,
minimum down time, and configuration constraints.

(ii1)  Other constraints —
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Linked offers — the DAM may not select any one part of that
Resource capacity to provide more than one Ancillary Service or to
provide both energy and an Ancillary Service in the same
Operating Hour. The DAM may, however, select part of that
Resource capacity to provide one Ancillary Service and another
part of that capacity to provide a different Ancillary Service or
energy in the same Operating Hour, provided that linked Energy
and Off-Line Non-Spinning Reserve (Non-Spin) Ancillary Service
Offers are not awarded in the same Operating Hour.

The sum of the awarded Ancillary Service capacities for each
Resource must be within the Resource limits specified in the
Current Operating Plan (COP) and Section 3.18, Resource Limits
in Providing Ancillary Service, and the Resource Parameters as
described in Section 3.7, Resource Parameters.

Block Ancillary Service Offers for a Load Resource — blocks will
not be cleared unless the entire quantity block can be awarded.
Because block Ancillary Service Offers cannot set the Market
Clearing Price for Capacity (MCPC), a block Ancillary Service
Offer may clear below the Ancillary Service Offer price for that
block.

Block DAM Energy Bids, DAM Energy-Only Ofters, and PTP
Obligation bids — blocks will not be cleared unless the entire time
and/or quantity block can be awarded. Because quantity block
bids and offers cannot set the Settlement Point Price, a quantity
block bid or offer may clear in a manner inconsistent with the bid
or offer price for that block.

Combined Cycle Generation Resources — The DAM may commit a
Combined Cycle Generation Resource in a time period that
includes the last hour of the Operating Day only if that Combined
Cycle Generation Resource can transition to a shutdown condition
in the DAM Operating Day.

(d)  Ancillary Service needs for each Ancillary Service include the needs specified in
the Ancillary Service Plan that are not part of the Self-Arranged Ancillary Service
Quantity and that must be met from available DAM Ancillary Service Offers
while co-optimizing with DAM Energy Offers. ERCOT may not buy more of one
Ancillary Service in place of the quantity of a different service. See Section 4.5.2,
Ancillary Service Insufficiency, for what happens if insufficient Ancillary Service
Offers are received in the DAM.

[NPRR1008, NPRR1014, and NPRR1188: Replace applicable portions of paragraph (4)
above with the following upon system implementation of the Real-Time Co-Optimization
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NPRR1188:]

(1)

(i)

(iif)

(RTC) project for NPRR1008; or upon system implementation for NPRR1014 or

@ The DAM uses a multi-hour mixed integer programming algorithm to maximize bid-
based revenues, including revenues based on Ancillary Service Demand Curves
(ASDCs), minus the offer-based costs over the Operating Day, subject to security and
other constraints.

(a) The bid-based revenues include revenues from ASDCs, DAM Energy Bids,
Energy Bid Curves, bid portions of Energy Bid/Offer Curves, and Point-to-
Point (PTP) Obligation bids.

(b) The offer-based costs include costs from the Startup Offer, Minimum Energy
Offer, and Energy Offer Curve of any Resource that submitted a Three-Part
Supply Offer, DAM Energy-Only Offers, ofter portions of Energy Bid/Offer
Curves, Ancillary Service Only Offers, and Ancillary Service Offers.

(© Security constraints specified to prevent DAM solutions that would overload
the elements of the ERCOT Transmission Grid include the following:

Transmission constraints — transfer limits on energy flows through the
ERCOT Transmission Grid, e.g., thermal or stability limits. These
limits must be satisfied by the intact network and for certain specitied

contingencies. These constraints may represent:

(A)  Thermal constraints — protect Transmission Facilities against

thermal overload.

(B)  Generic constraints — protect the ERCOT Transmission Grid
against transient instability, dynamic stability or voltage

collapse.

(C)  Power flow constraints — the energy balance at required
Electrical Buses in the ERCOT Transmission Grid must be

maintained.

Resource constraints — the physical and security limits on Resources
that submit Three-Part Supply Ofters or Energy Bid/Offer Curves:

(A)  Resource output constraints — the Low Sustained Limit (LSL)
and High Sustained Limit (HSL) of each Resource; and

(B)  Resource operational constraints — includes minimum tun time,

minimum down time, and configuration constraints.

Other constraints —
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(d)

A)

®)

©

D)

()

)

Ancillary Service needs will be reflected in ASDCs for each Ancillary Service.
Self-Arranged Ancillary Service Quantities will first be used to meet the
ASDCs, and the remaining Ancillary Service needs are met from Ancillary
Service Offers, as long as the costs do not exceed the ASDC value. ERCOT

Linked offers — the DAM may not select any one part of that
Resource capacity to provide more than one Ancillary Service or
to provide both energy and an Ancillary Service in the same
Operating Hour. The DAM may, however, select part of that
Resource capacity to provide one Ancillary Service and another
part of that capacity to provide a different Ancillary Service or
energy in the same Operating Hour, provided that linked Energy
and Off-Line Non-Spinning Reserve (Non-Spin) Resource-
Specific Ancillary Service Offers are not awarded in the same
Operating Hour.

The sum of the awarded Resource-Specific Ancillary Service
Offer capacities for each Resource must be within the Resource
limits specified in the Current Operating Plan (COP)and
Section 3.18, Resource Limits in Providing Ancillary Service,
and the Resource Parameters as described in Section 3.7,
Resource Parameters.

Block Resource-Specific Ancillary Service Offers for a Load
Resource that is not a Controllable Load Resource (CLR) —
blocks will not be cleared unless the entire quantity block can be
awarded. Because block Resource-Specific Ancillary Service
Offers cannot set the Market Clearing Price for Capacity
(MCPC), a block Ancillary Service Offer may clear below the
Ancillary Service Ofter price for that block.

Block DAM Energy Bids, DAM Energy-Only Offers, and PTP
Obligation bids — blocks will not be cleared unless the entire
time and/or quantity block can be awarded. Because quantity
block bids and offers cannot set the Settlement Point Price, a
quantity block bid or offer may clear in a manner inconsistent
with the bid or offer price for that block.

Combined Cycle Generation Resources — The DAM may
commit a Combined Cycle Generation Resource in a time period
that includes the last hour of the Operating Day only if that
Combined Cycle Generation Resource can transition to a
shutdown coendition in the DAM Operating Day.

Energy Storage Resources (ESRs) — The energy cleared for.an
ESR may be negative, indicating purchase of energy, or positive,
indicating sale of energy.
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may not buy more of one Ancillary Service in place of the quantity of a
different service.

(5)  ERCOT shall determine the appropriate Load distribution factors to allocate offers, bids,
and source and sink of CRRs at a Load Zone across the energized power flow buses that
are modeled with Load in that Load Zone. The non-Private Use Network Load
distribution factors are based on historical State Estimator hourly distribution using a
proxy day methodology representing anticipated weather conditions. The Private Use
Network Load distribution factors are based on an estimated Load value considering
historical net consumption at all Private Use Networks. If ERCOT decides, in its sole
discretion, to change the LLoad distribution factors for reasons such as anticipated weather
events or holidays, ERCOT shall select a State Estimator hourly distribution from a proxy
day reasonably reflecting the anticipated Load in the Operating Day. ERCOT may also
modify the Load distribution factors to account for predicted differences in network
topology between the proxy day and Operating Day. ERCOT shall develop a
methodology, subject to Technical Advisory Committee (TAC) approval, to describe the
modification of the proxy day bus-load distribution for this purpose.

INPRR1004: Replace paragraph (5) above with the following upon system
implementation: |

(5)  ERCOT shall determine the appropriate L.oad distribution factors to allocate offers,
bids, and source and sink of PTP Obligations at a Load Zone across the energized
power flow buses that are modeled with Load in that Load Zone. ERCOT shall derive
DAM Load distribution factors with the set of Load distribution factors constructed in
accordance with the ERCOT Load distribution factor methodology specified in
paragraph (c) of Section 3.12, Load Forecasting. In the event the Load distribution
factors are not available, the Load distribution factors for the most recent preceding
Operating Day will be used.

(6)  ERCOT shall allocate offers, bids, and source and sink of CRRs at a Hub using the
distribution factors specified in the definition of that Hub in Section 3.5.2, Hub
Definitions.

(7) A Resource that has a Three-Part Supply Offer cleared in the DAM may be eligible for
Make-Whole Payment of the Startup Offer and Minimum Energy Offer submitted by the
Qualified Scheduling Entity (QSE) representing the Resource under Section 4.6, DAM
Settlement.

(8) The DAM Settlement is based on hourly MW awards and on Day-Ahead hourly
Settlement Point Prices. All PTP Options settled in the DAM are settled based on the
Day-Ahead Settlement Point Prices (DASPPs). ERCOT shall assign a Locational
Marginal Price (LMP) to de-energized Electrical Buses for use in the calculation of the
DASPPs by using heuristic rules applied in the following order:
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(a) Use an appropriate LMP predetermined by ERCOT as applicable to a specific
Electrical Bus; or if not so specified

(b)  Use the following rules in order:

(1) Use average LMP for Electrical Buses within the same station having the
same voltage level as the de-energized Electrical Bus, if any exist.

(1)  Use average LMP for all Electrical Buses within the same station, if any
exist.

(1)  Use System Lambda.

9 The Day-Ahead MCPC for each hour for each Ancillary Service is the Shadow Price for
that Ancillary Service for the hour as determined by the DAM algorithm._However, if an
Ancillary Service price determined by the DAM algorithm exceeds the effective VOLL at
the time of the DAM execution for any hour, that Day-Ahead MCPC will be capped at
the effective VOLL.

(10)  Day-Ahead MCPCs shall not exceed the System-Wide Offer Cap (SWCAP). Ancillary
Service Offers higher than corresponding Ancillary Service penalty factors, as defined in
Appendix 2, Day-Ahead Market Optimization Control Parameters, of Section 22,
Attachment P, Methodology for Setting Maximum Shadow Prices for Network and
Power Balance Constraints, will not be awarded.

INPRR1080: Delete paragraph (10) above upon system implementation of the Real-Time
Co-Optimization (RTC) project. for NPRR1008; or upon system implementation for
NPRRI1014; and renumber accordingly.]

(11)  If the Day-Ahead MCPC cannot be calculated by ERCOT, the Day-Ahead MCPC for the
particular Ancillary Service is equal to the Day-Ahead MCPC for that Ancillary Service
in the same Settlement Interval of the preceding Operating Day.

INPRR1008 and NPR1014: Delete paragraph (11) above upon system implementation of
the Real-Time Co-Optimization (RTC) project for NPRR1008; or upon system
implementation for NPRR1014; and renumber accordingly.]

(12) If the DASPPs cannot be calculated by ERCOT, all CRRs shall be settled based on Real-
Time prices. Settlements for all CRRs shall be reflected on the Real-Time Settlement
Statement.

(13) Constraints can exist between the generator’s Resource Connectivity Node and the
Resource Node, in which case the awarded quantity of energy may be inconsistent with
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the clearing price when the constraint between the Resource Connectivity Node and the
Resource Node is binding.

JNPRR1014 and NPRR1188: Replace paragraph (13) above with the following upon
system implementation:|

(13)  Constraints can exist between a Resource’s Resource Connectivity Node and its
Resource Node, in which case the awarded quantity of energy may be inconsistent with
the clearing price when the constraint between the Resource Connectivity Node and
the Resource Node is binding.

(14)  PTP Obligation bids shall not be awarded where the DAM clearing price for the PTP
Obligation is greater than the PTP Obligation bid price plus $0.01/MW per hour.

[6.5.7.3\ Security Constrained Economic Dispatch /[ Commented [CP3]: Please note NPRR1269 also proposes

revisions to this section.

(D The SCED process is designed to simultaneously manage energy, the system power
balance and network congestion through Resource Base Points and calculation of LMPs
every five minutes. The SCED process uses a two-step methodology that applies
mitigation prospectively to resolve Non-Competitive Constraints for the current
Operating Hour. The SCED process evaluates Energy Offer Curves, Output Schedules
and Real-Time Market (RTM) Energy Bids to determine Resource Dispatch Instructions
by maximizing bid-based revenues minus offer-based costs, subject to power balance and
network constraints. The SCED process uses the Resource Status provided by SCADA
telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the
Real-Time Sequence, instead of the Resource Status provided by the COP.

2) The SCED solution must monitor cumulative deployment of Regulation Services and
ensure that Regulation Services deployment is minimized over time.

(3)  Inthe Generation To Be Dispatched (GTBD) determined by LFC, ERCOT shall subtract
the sum of the telemetered net real power consumption from all CLRs available to SCED.

(4)  Foruse as SCED inputs, ERCOT shall use the available capacity of all committed
Generation Resources by creating proxy Energy Offer Curves for certain Resources as
follows:

(a) Non-IRRs and Dynamically Scheduled Resources (DSRs) without Energy Offer
Curves

(1) ERCOT shall create a monotonically increasing proxy Energy Offer Curve
as described below for:

(A)  Eachnon-IRR for which its QSE has submitted an Output
Schedule instead of an Energy Offer Curve; and

(B)  Each DSR that has not submitted incremental and decremental
Energy Offer Curves.
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Mw Price (per MWh)
HSL SWCAP
Output Schedule MW plus 1 MW SWCAP minus $0.01
Output Schedule MW -$249.99
LSL -$250.00
DSRs with Energy Offer Curves
(1) For each DSR that has submitted incremental and decremental Energy

Offer Curves, ERCOT shall create a monotonically increasing proxy
Energy Offer Curve. That curve must consist of the incremental Energy
Offer Curve that reflects the available capacity above the Resource’s
Output Schedule to its HSL and the decremental Energy Ofter Curve that
reflects the available capacity below the Resource’s Output Schedule to
the LSL. The curve must be created as described below:

MW

Price (per MWh)

Output Schedule MW plus 1 MW to
HSL

Incremental Energy
Ofter Curve

LSL to Output Schedule MW

Decremental Energy
Offer Curve

Non-IRRs without full-range Energy Offer Curves

(1) For each non-IRR for which its QSE has submitted an Energy Ofter Curve
that does not cover the full range of the Resource’s available capacity,
ERCOT shall create a proxy Energy Offer Curve that extends the
submitted Energy Offer Curve to use the entire available capacity of the
Resource above the highest point on the Energy Offer Curve to the
Resource’s HSL and the offer floor from the lowest point on the Energy
Offer Curve to its LSL, using these points:

MW

Price (per MWh)

HSL (if more than highest MW in
submitted Energy Offer Curve)

Price associated with
highest MW in
submitted Energy Offer
Curve

Energy Offer Curve

Energy Offer Curve
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1 MW below lowest MW in Energy | -$249.99
Ofter Curve (if more than LSL)

LSL (if less than lowest MW in -$250.00
Energy Offer Curve)

(d IRRs

(1) For each IRR that has not submitted an Energy Offer Curve, ERCOT shall
create a monotonically increasing proxy Energy Ofter Curve as described

below:
Mw Price (per MWh)
HSL $1,500
HSL minus 1 MW -$249.99
LSL -$250.00

(i)  For each IRR for which its QSE has submitted an Energy Offer Curve that
does not cover the full range of the IRR’s available capacity, ERCOT shall
create a monotonically increasing proxy Energy Ofter Curve as described
below:

MW Price (per MWh)

HSL (if more than highest MW in Price associated with the
submitted Energy Offer Curve) highest MW in submitted
Energy Ofter Curve

Energy Ofter Curve Energy Ofter Curve

1 MW below lowest MW in Energy | -$249.99
Ofter Curve (if more than LSL)

LSL (if less than lowest MW in -$250.00
Energy Offer Curve)

(e) RUC-committed Resources

(1) For each RUC-committed Resource that has not submitted an Energy
Offer Curve, ERCOT shall create a proxy Energy Offer Curve as

described below:
MW Price (per MWh)
HSL $250
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Zero $250

(1)  For each RUC-committed Resource that has submitted an Energy Ofter
Curve, ERCOT shall create a monotonically increasing proxy Energy
Offer Curve as described below:

MW Price (per MWh)

HSL (if more than highest MW in | Greater of $250 or price
Energy Offer Curve) associated with the highest
MW in QSE submitted
Energy Offer Curve

Energy Ofter Curve Greater of $250 or the
QSE submitted Energy
Offer Curve

Zero Greater of $250 or the first
price point of the QSE
submitted Energy Offer
Curve

(1i1))  For each Combined Cycle Generation Resource that was RUC-committed from
one On-Line configuration in order to transition to a different configuration with
additional capacity, as instructed by ERCOT, that has not submitted an Energy
Offer Curve for the RUC-committed configuration, ERCOT shall create a proxy
Energy Offer Curve as described below:

MW Price (per MWh)
HSL of RUC-committed | $250
configuration

Zero $250

(iv)  For each Combined Cycle Generation Resource that was RUC-committed from
one On-Line configuration in order to transition to a different configuration with
additional capacity, as instructed by ERCOT, that has submitted an Energy Offer
Curve for the RUC-committed configuration, ERCOT shall create a
monotonically increasing proxy Energy Offer Curve as described below:

MW Price (per MWh)
HSL of RUC-committed Greater of $250 or price
configuration (if more than associated with the highest
highest MW in Energy Offer MW in QSE submitted
Curve) Energy Ofter Curve
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Energy Offer Curve for MW at

Greater of $250 or the QSE

configuration (if more than
highest MW in Energy Offer
Curve and price associated
with highest MW in Energy
Offer Curve is less than $250)

and above HSL of QSE- submitted Energy Offer
committed configuration Curve
HSL of QSE-committed $250

HSL of QSE-committed
configuration (if more than
highest MW in Energy Offer
Curve)

Price associated with the
highest MW in QSE
submitted Energy Offer
Curve

Energy Offer Curve for MW at
and below HSL of QSE-
committed configuration

The QSE submitted Energy
Offer Curve

Energy Offer Curve)

1 MW below lowest MW in -$249.99
Energy Offer Curve (if more

than L.SL)

LSL (if less than lowest MW in | -$250.00

(&) The Entity with decision making authority, as more fully described in Section 3.19.1,
Constraint Competitiveness Test Definitions, over how a Resource or Split Generation
Resource is offered or scheduled, shall be responsible for all offers associated with each
Resource, including offers represented by a proxy Energy Ofter Curve.

(6)  For a CLR whose QSE has submitted an RTM Energy Bid that does not cover the full
range of the Resource’s available Demand response capability, consistent with the CLR’s
telemetered quantities, ERCOT shall create a proxy energy bid as described below:

RTM Energy Bid to MPC

MW Price (per MWh)

LPC to MPC minus maximum Price associated with the

MW of RTM Energy Bid lowest MW in submitted
RTM Energy Bid curve

MPC minus maximum MW of RTM Energy Bid curve
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MPC Right-most point (lowest
price) on RTM Energy Bid
curve

ERCOT shall ensure that any RTM Energy Bid is monotonically non-increasing. The
QSE representing the CLR shall be responsible for all RTM Energy Bids, including bids
updated by ERCOT as described above.

If a CLR telemeters a status of OUTL, it is not considered as dispatchable capacity by
SCED. A QSE may use this function to inform ERCOT of instances when the CLR is
unable to follow SCED Dispatch Instructions. Under all telemetered statuses including
OUTL, the remaining telemetry quantities submitted by the QSE shall represent the
operating conditions of the CLR that can be verified by ERCOT. A QSE representing a
CLR with a telemetered status of OUTL is still obligated to provide any applicable
Ancillary Service Resource Responsibilities previously awarded to that CLR. This
paragraph does not apply to ESRs.

Energy Offer Curves that were constructed in whole or in part with proxy Energy Offer
Curves shall be so marked in all ERCOT postings or references to the energy offer.

The two-step SCED methodology referenced in paragraph (1) above is:

(a) The first step is to execute the SCED process to determine Reference LMPs. In
this step, ERCOT executes SCED using the full Network Operations Model while
only observing limits of Competitive Constraints. Energy Offer Curves for all
On-Line Generation Resources and RTM Energy Bids from available CLRs,
whether submitted by QSEs or created by ERCOT under this Section, are used in
the SCED to determine “Reference LMPs.”

(b) The second step is to execute the SCED process to produce Base Points, Shadow
Prices, and LMPs, subject to security constraints (including Competitive and Non-
Competitive Constraints) and other Resource constraints. The second step must:

(1) Use Energy Offer Curves for all On-Line Generation Resources, whether
submitted by QSEs or created by ERCOT. Each Energy Offer Curve must
be bounded at the lesser of the Reference LMP (from Step 1) or the
appropriate Mitigated Offer Floor. In addition, each Energy Ofter Curve
subject to mitigation under the criteria described in Section 3.19.4,
Security-Constrained Economic Dispatch Constraint Competitiveness
Test, must be capped at the greater of the Reference LMP (from Step 1) at
the Resource Node plus a variable not to exceed 0.01 multiplied by the
value of the Resource’s Mitigated Offer Cap (MOC) curve at the LSL or
the appropriate MOC,

(i)  Use RTM Energy Bid curves for all available CLRs, whether submitted by
QSEs or created by ERCOT. There is no mitigation of RTM Energy Bids.
An RTM Energy Bid from a CLR represents the bid for energy distributed
across all nodes in the Load Zone in which the CLR is located. For an
ESR, an RTM Energy Bid represents a bid for energy at the ESR’s
Resource Node; and
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(ii1)  Observe all Competitive and Non-Competitive Constraints.

(©) ERCOT shall archive information and provide monthly summaries of security
violations and any binding transmission constraints identified in Step 2 of the
SCED process. The summary must describe the limiting element (or identified
operator-entered constraint with operator’s comments describing the reason and
the Resource-specific impacts for any manual overrides). ERCOT shall provide
the summary to Market Participants on the MIS Secure Area and to the
Independent Market Monitor (IMM).

For each SCED process, in addition to the binding Base Points and LMPs, ERCOT shall
calculate a non-binding projection of the Base Points and Resource Node LMPs, Real-
Time Reliability Deployment Price Adders, Real-Time On-Line Reserve Price Adders,
Real-Time Off-Line Reserve Price Adders, Hub LMPs and Load Zone LMPs at a
frequency of every five minutes for at least 15 minutes into the future based on the same
inputs to the SCED process as described in this Section, except that the Resource’s HDL
and LDL and the total generation requirement will be as estimated at future intervals.
The Resource’s HDL and LDL will be calculated for each interval of the projection based
on the ramp rate capability over the study period. ERCOT shall estimate the projected
total generation requirement by calculating a L.oad forecast for the study period. In lieu
of the steps described in Section 6.5.7.3.1, Determination of Real-Time On-Line
Reliability Deployment Price Adder, the non-binding projection of Real-Time Reliability
Deployment Price Adders shall be estimated based on GTBD, reliability deployments
MWs, and aggregated offers. The Energy Offer Curve from SCED Step 2, the virtual
offers for Load Resources deployed and the power balance penalty curve will be
compared against the updated GTBD to get an estimate of the System Lambda from
paragraph (2)(m) of Section 6.5.7.3.1. ERCOT shall post the projected non-binding Base
Points for each Resource for each interval study period on the MIS Certified Area and the
projected non-binding LMPs for Resource Nodes, Real-Time Reliability Deployment
Price Adders, Real-Time On-Line Reserve Price Adders, Real-Time Off-Line Reserve
Price Adders, Hub LMPs and Load Zone LMPs on the ERCOT website pursuant to
Section 6.3.2, Activities for Real-Time Operations.

For each SCED process, ERCOT shall calculate a Real-Time On-Line Reserve Price
Adder and a Real-Time Off-Line Reserve Price Adder based on the On-Line and Off-
Line available reserves in the ERCOT System and the Operating Reserve Demand Curve
(ORDC). The Real-Time Off-Line available reserves shall be administratively set to zero
when the SCED snapshot of the Physical Responsive Capability (PRC) is equal to or
below the PRC MW at which Energy Emergency Alert (EEA) Level 1 is initiated. In
addition, for each SCED process, ERCOT shall calculate a Real-Time On-Line
Reliability Deployment Price Adder. The sum of the Real-Time Reliability Deployment
Price Adder and the Real-Time On-Line Reserve Price Adder shall be averaged over the
15-minute Settlement Interval and added to the Real-Time LMPs to determine the Real-
Time Settlement Point Prices. The price after the addition of the sum of the Real-Time
On-Line Reliability Deployment Price Adder and the Real-Time On-Line Reserve Price
Adder to LMPs approximates the pricing outcome of the impact to energy prices from
reliability deployments and the Real-Time energy and Ancillary Service co-optimization
since the Real-Time On-Line Reserve Price Adder captures the value of the opportunity
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cost of reserves based on the defined ORDC. An Ancillary Service imbalance Settlement
shall be performed pursuant to Section 6.7.5, Real-Time Ancillary Service Imbalance
Payment or Charge, to make Resources indifterent to the utilization of their capacity for
energy or Ancillary Service reserves.

ERCOT shall determine the methodology for implementing the ORDC to calculate the
Real-Time On-Line Reserve Price Adder and Real-Time Off-Line Reserve Price Adder.
Following review by TAC, the ERCOT Board shall review the recommendation and
approve a final methodology. Within two Business Days following approval by the
ERCOT Board, ERCOT shall post the methodology on the ERCOT website.

At the end of each season, ERCOT shall determine the ORDC for the same season in the
upcoming year, based on historic data using the ERCOT Board-approved methodology
for implementing the ORDC. Annually, ERCOT shall verify that the ORDC is
adequately representative of the loss of Load probability for varying levels of reserves.
Twenty days after the end of the Season, ERCOT shall post the ORDC for the same
season of the upcoming year on the ERCOT website.

ERCOT may override one or more of a CLR’s parameters in SCED if ERCOT
determines that the CLR’s participation is having an adverse impact on the reliability of
the ERCOT System.

The QSE representing an ESR, in order to charge the ESR, must submit RTM Energy
Bids, and the ESR may withdraw energy from the ERCOT System only when dispatched
by SCED to do so. An ESR may telemeter a status of OUTL only if the ESR is in Outage
status.

JNPRR930, NPRR1000, NPRR1010, NPRR1014, NPRR1019, NPRR1188, and NPRR1204:
Replace applicable portions of Section 6.5.7.3 above with the following upon system
implementation for NPRR930, NPRR1000, NPRR1014, NPRR1019, or NPRR1188; or upon
system implementation of the Real-Time Co-Optimization (RTC) praject for NPRR1010 and
NPRR1204:]

6.5.7.3 Security Constrained Economic Dispatch

)

The SCED process is designed to simultaneously manage energy, Ancillary Services,
the system power balance and network congestion through Resource Base Points,
Ancillary Service awards, and the calculation of LMPs and Real-Time MCPCs
approximately every five minutes, or more frequently if necessary. The SCED process
uses a two-step methodology that applies mitigation to offers for energy prospectively
to resolve Non-Competitive Constraints for the current Operating Hour. The SCED
process evaluates Energy Offer Curves, Energy Bid/Offer Curves, Ancillary Service
Offers, Output Schedules, and Energy Bid Curves to determine Resource Dispatch
Instructions and Ancillary Service awards by maximizing bid-based revenues minus
offer-based costs, subject to power balance, Ancillary Service Demand Curves
(ASDCs), and network constraints. The SCED process uses the Resource Status
provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements,
and validated by the Real-Time Sequence, instead of the Resource Status provided by
the COP. In addition, the SCED process accounts foreach ESR’s State of Charge
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(SOC) and SOC operating limits. This is to ensure that the SCED process will issue
ESR Base Points and Ancillary Services that are feasible taking into account SCED
duration requirements for energy and Ancillary Services and also that do not violate
the ESR’s Minimum State of Charge (MinSOC) and Maximum State of Charge
(MaxSOC) limits.

(2) The SCED solution must monitor cumulative deployment of Regulation Services and
ensure that Regulation Setvices deployment is minimized over time.

(3) In the Generation To Be Dispatched (GTBD) determined by LEC, ERCOT shall
subtract the sum of the telemetered net real power consumption from all CLRs
available to SCED.

(€))] For use as SCED inputs for determining energy dispatch and Ancillary Service awards,
ERCOT shall use the available capacity of all committed Generation Resources by
creating proxy Energy Offer Curves for certain Resources as follows:

(a) Non-IRRs without Energy Offer Curves
1) ERCOT shall create a monotonically increasing proxy Energy Offer
Curve as described below for:
(A)  Eachnon-IRR for which its QSE has submitted an Output
Schedule instead of an Energy Offer Curve.
Mw Price (per MWh)
HSL RTSWCAP
Output Schedule MW plus 1 MW RTSWCAP minus
$0.01
Output Schedule MW -$249.99
LSL -$250.00
(b)  Non-IRRs without full-range Energy Offer Curves
(1) For each non-IRR for which-its QSE has submitted an Energy Offer
Curve that does not cover the full range of the Resource’s available
capacity, ERCOT shall create a proxy Energy Offer Curve that extends
the submitted Energy Offer Curve to use the entire available capacity of
the Resource above the highest point on the Energy Offer Curve to the
Resource’s HSL and the offer floor from the lowest point on the Energy
Offer Curve to its LSL, using these points:
Mw Price (per MWh)
HSL (if more than highest MW in Price associated with
submitted Energy Offer Curve) highest MW in
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Energy Offer Curve)

submitted Energy Offer
Curve

Energy Offer Curve Energy Offer Curve

1 MW below lowest MW in Energy [ -$249.99

Offer Curve (if more than LSL)

LSL (if less than lowest MW in -$250.00

(©) IRRs

(1) For each IRR that has not submitted an Energy Offer Curve, ERCOT
shall create a monotonically increasing proxy Energy Offer Curve as

described below:

MW Price (per MWh)
HSL $1,500

HSL minus 1 MW -$249.99

LSL -$250.00

(i)  For each IRR for which its QSE has submitted an Energy Offer Curve
that does not cover the full range of the IRR’s available capacity,
ERCOT shall create a monotonically increasing proxy Energy Ofter

Curve as described below:

MW

Price (per MWh)

HSL (if more than highest MW in

Price associated with the

Energy Offer Curve)

submitted Energy Oftfer Curve) highest MW in submitted
Energy Offer Curve

Energy Offer Curve Energy Offer Curve

1 MW below lowest MW in Energy | -$249.99

Offer Curve (if more than LSL)

LSL (if less than lowest MW in -$250.00

(d)  RUC-committed Resources
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®

For each RUC-committed Resource that has not submitted an Energy
Offer Curve, ERCOT shall create a proxy Energy Offer Curve as
described below:

MW

Price (per MWh)

HSL

$250

Zero

$250

(i)

For each RUC-committed Resource that has submitted an Energy Offer
Curve, ERCOT shall create a monotonically increasing proxy Energy
Offer Curve as described below:

MW

Price (per MWh)

HSL (if more than highest MW in
Energy Offer Curve)

Greater of $250 or price
associated with the highest
MW in QSE submitted
Energy Offer'Curve

Energy Offer Curve

Greater of $250 or the
QSE submitted Energy
Offer Curve

Zero

Greater of $250 or the first
price point of the QSE
submitted Energy Offer
Curve

(iii)

For each RUC-committed Resource during the time period stated in the
Advance Action Notice (AAN) if any Resource received an Outage
Schedule Adjustment, ERCOT shall create a proxy Energy Ofter Curve
as described below:

MW Price (per MWh)

HSL $4,500 or the effective
Value of Lost Load
(VOLL), whichever is
less.

Zero $4.,500 or the effective
VOLL, whichever is less.

(iv):  For each Combined Cycle Generation Resource that was RUC-

committed from one On-Line configuration in ordet to transition to a
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different configuration with additional capacity, as instructed by
ERCOT, that has not submitted an Energy Offer Curve for the RUC-
committed configuration, ERCOT shall create a proxy Energy Offer
Curve as described below:

MW Price (per MWh)
HSL of RUC-committed | $250
configuration
Zero $250
(v)  For each Combined Cycle Generation Resource that was RUC-

committed from one On-Line configuration in order to transition to a
different configuration with additional capacity, as instructed by
ERCOT, that has submitted an Energy Offer Curve for the RUC-
committed configuration, ERCOT shall create a monotonically
increasing proxy Energy Offer Curve as described below:

Mw Price (per MWh)

HSL of RUC-committed Greater of $250 or price
configuration (if more than associated with the highest
highest MW in Energy Offer MW in QSE submitted

Curve)

Energy Ofter Curve

Energy Offer Curve for MW at
and above HSL of QSE-
committed configuration

Greater of $250 or the QSE
submiitted Energy Offer
Curve

HSL of QSE-committed
configuration (if more than
highest MW in Energy Offer
Curve and price associated
with highest MW in Energy
Offer Curve is less than $250)

$250

HSL of QSE-committed
configuration (if more than
highest MW in Energy Offer
Curve)

Price associated with the
highest MW in QSE
submitted Energy Offer
Curve

Energy Offer Curve for MW at
and below HSL of QSE-
committed configuration

The QSE submitted Energy
Offer Curve
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1 MW below lowest MW in -$249.99
Energy Offer Curve (if more

than LSL)

LSL {if less than lowest MW in | -$250.00
Energy Offer Curve)

(vi)

For each RUC-committed Switchable Generation Resource (SWGR)
that is not part of a Combined Cycle Train already operating in
ERCOT, that has riot submitted an Energy Offer Curve, and that has a
COP Resource Status of EMRSWGR for the instructed Operating Hour
at the time of the RUC instruction, ERCOT shall create a proxy Energy
Offer Curve as described below:

MW

Price (per MWh)

HSL

$4,500 or the effective Value of
Lost Load (VOLL), whichever is
less

Zero

$4.500 or the effective VOLL,
whichever is less

(vii)

For each RUC-committed SWGR that is not part of a Combined Cycle
Train already operating in ERCOT, that has submitted an Energy Offer
Curve, and that has a COP Resource Status of EMRSWGR for the
instructed Operating Hour at the time of the RUC instruction, ERCOT
shall create a proxy Energy Offer Curve as described below:

MW

Price (per MWh)

HSL (if more than highest MW in
Energy Offer Curve)

Greater of: $4,500 or the
effective VOLL,
whichever 1s less; and the
price associated with the
highest MW in QSE-
submitted Energy Offer
Curve

Energy Offer Curve

Greater of: $4,500 or the
effective VOLL,
whichever is less; and the
QSE-submitted Energy
Offer Curve
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Zero

Greater of: $4,500 or the
effective VOLL,
whichever is less; and the
first price point of the
QSE-submitted Energy
Offer Curve

(viii)

For each Combined Cycle Train configuration that includes at least one
SWGR that is operating in anon-ERCOT Control Area as part of a
configuration with a COP Resource Status of EMRSWGR for the
instructed Operating Hour at the time of a RUC instruction requiring
the switching of the SWGR into the ERCOT Control Area, if the QSE
for the Combined Cycle Train has not submitted an Energy Offer Curve
for the RUC-committed configuration, ERCOT shall create a proxy
Energy Offer Curve as described below:

MW Price (per MWh)

HSL of RUC-committed | $4,500 or the effective VOLL,
configuration whichever is less

Zero $4,500 or the effective VOLL,

whichever is less

(ix) For each Combined Cycle Train configuration that includes at least one
SWGR that is operating in a non-ERCOT Control Area as part of a
configuration with a COP Resource Status of EMRSWGR for the
instructed Operating Hour at the time of a RUC instruction requiring the
switching of the SWGR into the ERCOT Control Area, if the QSE for
the Combined Cycle Train has submitted an Energy Offer Curve for the
RUC-¢ommitted configuration, ERCOT shall create a proxy Energy
Ofter Curve as described below:

Mw Price (per MWh)

HSL of RUC-committed Greater of: $4,500 or the
configuration (if more than effective VOLL, whichever
highest MW in Energy Offer is less; and the price
Curve) associated with the highest

MW in QSE-submitted
Energy Ofter Curve

Energy Offer Curve for MW at | Greater of: $4,500 or the
and above HSL of QSE- effective VOLL, whichever
committed configuration is less; and the QSE-
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Foruse as SCED inputs for determining energy dispatch and Ancillary Service awards,

submitted Energy Offer

Curve
HSL of QSE-committed $4.500 or the effective
configuration (if more than VOLL, whichever is less
highest MW in Energy Offer
Curve and price associated
with highest MW in Energy
Offer Curve 15 less than
$4.,500)
HSL of QSE-committed Price associated with the
configuration (if more than highest MW in QSE-
highest MW in Energy Offer submitted Energy Offer
Curve) Curve

Energy Offer Curve for MW at | The QSE-submitted Energy
and below HSL of QSE- Offer Curve
committed configuration

1 MW below lowest MW in -$249.99
Energy Offer Curve (if more
than LSL)

LSL (if less than lowest MW in | -$250.00
Energy Offer Curve)

ERCOT shall use the available Ancillary Service MW capacity of all Resources by
creating a proxy Ancillary Service Offer for qualified Resources as follows:

(@)

(b)

The proxy Ancillary Service Offer shall be a linked Ancillary Service Offer
across all Ancillary Service products for which a Resource is qualified to
provide. For Generation Resources, the proxy Ancillary Service Offer MW
shall be equal to the Resource’s telemetered HSL. For ESRs, the proxy
Ancillary Service Offer MW shall be equal to the difference between the
Resource’s telemetered HSL and LSL. For Load Resources, the proxy
Ancillary Service Offer MW shall be equal to the Resource’s telemetered
Maximum Power Consumption (MPC).
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