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	Comments


Tenaska Energy, Inc. (Tenaska) offers the following comments regarding ERCOT Nodal Protocol Revision Request (NPRR) 912, Settlement of Switchable Generation Resources (SWGRs) Instructed to Switch to ERCOT. Tenaska’s comments are provided in support of its proposed changes to ERCOT’s recommended payment structure for the settlement of SWGRs that receive a Reliability Unit Commitment (RUC) instruction while operating in the Southwest Power Pool (SPP) or the Midcontinent System Operator (MISO).
I. Overview

ERCOT proposed NPRR 912 to facilitate expansion of command and control rights to SWGRs operating in non-ERCOT regional transmission organizations (RTOs) and to create a compensation structure for costs SWGRs may incur when ordered by ERCOT to switch grids during an emergency. The NPRR recognizes ERCOT’s RUC settlement process does not compensate SWGRs for costs associated with obligations in the adjoining RTOs. As proposed, the NPRR contemplates potential SWGR cost recovery for certain prescribed costs if SWGR revenues during a forced recall do not exceed the specified costs. 

Tenaska supports an NPRR that provides regulatory certainty regarding compensation for SWGRs. Absent clear settlement protocols and if left to dispute resolution, SWGRs face uncertainty regarding cost recovery and the market faces uncertainty regarding cost uplift. Notwithstanding, Tenaska has significant concerns that NPRR 912, as proposed by ERCOT, will diminish the value of SWGRs and expose them to a regulatory taking. The NPRR recommends a settlement process whereby ERCOT would allow SWGRs to petition for a make-whole payment for start-up, operating and energy and ancillary service imbalance costs in MISO or SPP when real-time revenues in ERCOT do not cover these costs. Tenaska supports reliability in ERCOT, and it supports a compromise solution on this command and control issue.  However, it cannot support a make-whole payment structure that would not make the units whole and would unreasonably interfere with a SWGR’s right to contract in the non-ERCOT RTOs. 

As set forth in these comments, ERCOT’s payment structure is flawed because it shifts undue risk to SWGRs of trapped costs and unreasonably interferes with their right to contract and dispatch in adjoining grids. ERCOT’s expansion of RUC instructions to SWGRs operating outside its borders exposes the units to new and potentially significant costs when they have RTO and bilateral obligations in MISO and SPP. In addition to start-up costs and RTO energy and ancillary service imbalance costs, ERCOT command and control outside its borders exposes SWGRs to costs related to capacity obligations, bilateral contract damages, and lost option value resulting from a forced recall. NPRR 912 is also flawed because it does not limit the circumstances of a RUC instruction outside ERCOT to system-wide operating reserve emergencies. The NPRR does not narrowly define emergency triggers for RUC and would, for example, permit RUC of SWGRs operating in other grids for transmission constraints. Out-of-market actions such as RUC are not generally consistent with ERCOT’s energy-only market and the use of RUC should be limited to the problem it is trying to solve — i.e., reserve shortfalls.

Tenaska recommends changes to NPRR 912 that meet the following objectives:

· Narrower RUC Triggers—i.e., limit potential RUC instructions to actual system-wide emergencies related to insufficient operating reserves, specifically Energy Emergency Level 1 (EEA-1) when reserves are less than 2,300 MW;

· Payment Certainty at the System-Wide Offer Cap—i.e., in lieu of ERCOT’s make-whole proposal, create payment certainty for SWGRs that allows them to hedge the risk of recall and cap market exposure; specifically, Tenaska proposes using an  “Emergency Payment” for forced recall that is administratively priced at the System-Wide Offer Cap (SWCAP); 

· Limit ORDC Impacts—i.e., confirm that SWGRs that are recalled pursuant to a RUC instruction will be excluded from the Operating Demand Reserve Calculation (ORDC) so that the recall does not negatively impact pricing received by other generators in ERCOT; and

· Specify Defined Release—i.e., releasing SWGRs to the adjoining grid should occur as soon as the EEA-1 condition has subsided. 
II. Analysis in Support of Tenaska’s Proposal

Tenaska’s proposal is a compromise solution that satisfies ERCOT’s desire to expand its command and control rights outside its borders for emergencies caused by reserve shortfalls. The proposal is also intended to mitigate undue risk to SWGRs of a regulatory taking and to limit market exposure to costs associated with a forced recall. In support, this section provides background on the market change resulting from NPRR 912, the potential costs to a SWGR resulting from a RUC instruction, and why limiting the conditions of a RUC instruction and setting pricing at the SWCAP is a reasonable compromise solution that is consistent with ERCOT’s existing market design. 

A. Expansion of ERCOT Command and Control Over SWGRs Operating Outside Its Borders Represents a Significant Market Structure Change and Exposes SWGRs To Costs Associated With Obligations Outside ERCOT

Tenaska offers this background on SWGRs to explain how NPRR 912 represents a departure from past market precedent.

ERCOT has approximately 3,500 MW of SWGR capacity. Tenaska’s SWGRs are combined-cycle gas plants and represent 2,900 MW of that SWGR capacity. Tenaska’s plants have reliably served ERCOT for nearly twenty years. SWGRs have interconnection and transmission rights under Sections 210, 211 and 212 of the Federal Power Act to dispatch into ERCOT and MISO or SPP.
 They are registered market participants in ERCOT and SPP or MISO. This means SWGRs must comply with ERCOT’s rules and protocols while dispatching in its grid. By the same token, ERCOT cannot prescribe rules or protocols that conflict or unreasonably interfere with a federal rule or law, including SWGR interconnection and dispatch rights in SPP or MISO.

SWGRs invested significant incremental capital to develop grid optionality, and this option has value to the plant owners. The interconnection order for the Kiowa plant, for example, acknowledged that “regional planners may need to take into account the fact that when relative economic conditions warrant, and subject to any contractual limitations, Kiowa can remove its capacity from one grid in order to sell into the other.”
 Historically, SWGR economic conditions have warranted dispatch into ERCOT due to higher price signals, with the exception of some megawatts committed to long-term offtake agreements with load-serving entities in the adjacent grids. The December 2018 Capacity, Demand, and Reserves Report (CDR), for example, includes 3,516 MW of total SWGR capacity for the years 2019–2023 and indicates 789 to 544 MW under long-term contracts in the other grids for the years 2019-2023.  

To Tenaska’s knowledge, ERCOT has never issued a RUC instruction to a SWGR. This is because its protocols and operating procedures have heretofore contemplated that, if the units are not already in ERCOT, ERCOT may request, but not command, that a SWGR switch grids if MISO or SPP releases the unit.
 ERCOT is now proposing market changes that would facilitate RUC instructions to SWGRs operating in other grids. These changes include: 

· Issuance of Bulletin No. 850 on May 31, 2018, which edited ERCOT’s Operating Procedure Manual for Shift Supervisor Desk to remove the statement: “it is up to the QSE as to whether they want to switch;” 

· Implementation of NPRR 901, which created a Resource Status code “EMRSWGR” for SWGRs operating in a non-ERCOT Control Area to facilitate a code for the RUC engine; 

· Recent public statements by ERCOT legal counsel that ERCOT has the authority to RUC units operating outside ERCOT; and

· Issuance of NPRR 912, which expressly addresses RUC instructions for SWGRs.

ERCOT also reports it is working with MISO and SPP to revise its coordination agreements with the RTOs. It recently filed “Operating Policy Principles Concerning Switchable Generation Resources” in PUC Project No. 48551, Review of Summer 2018 ERCOT Market Performance. Notably, those principles expressly state that the coordination plans or operating guide between system operators “does not alter or waive any regulatory, compliance, or financial obligations or responsibilities of SWGRs” and that “the determination of any compensation for SWGRs to switch should be addressed through each System Operator’s individual stakeholder process.”   

B. ERCOT’s Proposal Does Not Make SWGRs Whole

As previously stated, NPRR 912 would not make SWGRs whole for all costs associated with a forced grid switch. The NPRR contemplates potential recovery of start-up and operating costs and energy and ancillary service imbalance costs, to the extent such costs are in excess of revenues in the ERCOT market. As a threshold matter, SWGRs should be compensated for all charges actually imposed by SPP or MISO as a result of an ERCOT RUC instruction. In addition, ERCOT’s list of costs leaves out the following:

·  Capacity obligations—for example, potential liability for breach of bilateral capacity obligations to an offtaker that is a load-serving entity in the other grid or for the offtaker’s right to contract penalties for failing to meet the RTO’s must-offer obligations;

·  Incremental trip risk caused by requiring an online switch—for example, ERCOT has no obligation to pay the resource if it trips during a switch in response to a RUC instruction, but SWGRs will still have missed obligations in SPP or MISO;

· Gas penalties—penalties for missing scheduled gas burns as a result of mandatory switches or other gas penalties;

·  Liquidated damages—for example, costs of replacement capacity sold but not delivered or failure to meet performance obligations; and 

·  Lost option value—i.e., the call option value to ERCOT of its right to recall SWGRs from another grid and, conversely, the diminished option value to a SWGR because of ERCOT interference with the unit’s right to switch grids and/or market itself as firm supply in a non-ERCOT RTO. Notably, this is a cost that SWGRs will incur whether or not ERCOT issues a RUC instruction because of the lost firmness of the supply.

Tenaska acknowledges that the amounts of some of these costs are unknown at this time. For example, capacity obligations will vary based on current and future bilateral contracts in SPP or MISO. However, the categories of such costs are readily ascertainable. If unrecovered, they create an opportunity for a regulatory taking from SWGR because of ERCOT’s expanded use of command and control through RUC instructions. Tenaska therefore proposes a payment structure that allows it to hedge these risks.

C. RUC Instructions for SWGRs Should Be Limited To Emergencies Related to System-Wide Reserves

ERCOT’s December 2018 CDR estimates reserve margins for summer 2019 at 8.1 percent. Tenaska understands that ERCOT and the Public Utility Commission (PUC) are reasonably concerned about decreasing reserve margins. However, RUC, as a general matter, is an out-of-market action, and its use should be limited in an energy only market. As applied to SWGRs operating outside ERCOT, ERCOT’s use of RUC is questionable and creates thorny legal and economic issues. Therefore, as a matter of policy, Tenaska submits it is appropriate to create a nexus between the problem ERCOT is trying to solve—specifically, decreasing reserves— and the triggers for RUC instruction. 

SWGRs operating outside ERCOT should not be RUC’d for transmission constraints. ERCOT and the PUCT have authority to order transmission expansion. It is also questionable whether forced recall of SWGRs to solve transmission constraints is a reasonable interference with a unit’s right to dispatch in other grids. 

Tenaska accordingly proposes limiting the potential RUC instructions for SWGRs to system-wide emergencies during an EEA-1 grid alert, when system reserves are at 2,300 or less. This limitation will have multiple benefits. It narrowly tailors NPRR 912 to the policy goal. It limits the likelihood of RUC instruction and therefore limits potential uplift to load. It also provides regulatory certainty and a clearer definition of recall. This will help both SWGRs and load mitigate risk and cost exposure from SWGRs’ bilateral obligations.

D. Use of the System-Wide Offer Cap

Tenaska acknowledges that administratively setting RUC compensation for SWGRs that are recalled while operating in another grid at the SWCAP does not guarantee alignment of payment with costs. Nor does it guarantee any cost recovery to SWGRs associated with lost option value. It is, however, a reasonable compromise solution and has several benefits.

First, it allows SWGRs to hedge cost exposure and to bear the risk of the costs stated in Section B.

Second, it establishes a cap on cost exposure so both SWGRs and load can hedge the risk of a forced recall.

Third, it incents ERCOT to use RUC of SWGRs as a matter of last resort.

Fourth, it uses an existing ERCOT price mechanism that prices the RUC instruction at the value of lost load.

Fifth, if the market is functioning properly, scarcity pricing should not overly compensate SWGRs because, during an EEA-1 event, prices should be at or near the offer cap.

In summary, using the SWCAP is not a perfect solution for SWGRs because it fails to compensate SWGRs for lost option value. However, it is a reasonable compromise solution that is based on existing market principles.

E. The ORDC Should Not Be Negatively Impacted by NPRR 912

Tenaska understands that use of RUC for SWGRs should not negatively impact the ORDC price adder because of recent market changes that exclude RUC resources from the price adder. Tenaska supports this treatment for SWGR RUC, as well.

F. ERCOT Should Define that SWGRs Will Be Released to the Adjoining Grid As Soon As the EEA-1 Condition Has Subsided

Along with narrow triggers for RUC, Tenaska supports specifically defining the circumstances of release from a SWGR RUC instruction. Specifically, SWGRs should be released from RUC as soon as the emergency condition (e.g., EEA-1) for the RUC has subsided. This clarity is necessary so that SWGRs with resources in the adjoining grids can appropriately contract around this regulatory issue.
III. Conclusion

For the reasons described, Tenaska supports NPRR 912 as modified by these comments and its proposed recommended changes to the language of the NPRR. Tenaska looks forward to working with ERCOT and the ERCOT stakeholders on a reasonable compromise solution for ERCOT’s desire to expand command and control of SWGRs in limited emergency events, such as a system-wide emergency caused by a reserve shortfall.
	Revised Cover Page Language


Tenaska offers the following revisions to the Revision Description and the Business Case.

	Revision Description
	This Nodal Protocol Revision Request (NPRR) addresses the Settlement of Switchable Generation Resources (SWGRs) that receive a Reliability Unit Commitment (RUC) instruction to switch from a non-ERCOT Control Area to the ERCOT Control Area.
The NPRR provides an emergency payment for a SWGR when the SWGR dispatches into ERCOT in response to a RUC instruction.  As proposed in this NPRR, the SWGR will receive revenue equal to the System-Wide Offer Cap (SWCAP) for energy dispatched in accordance with the RUC instruction and for RUC decommitted hours.  To qualify for the emergency payment, the SWGR must be operating in the non-ERCOT Control Area at the time ERCOT issues the RUC instruction.  


Finally, the NPRR includes language that would codify and limit the recall of a unit with status EMRSWGR to situations in which ERCOT issues an Energy Emergency Alert (EEA) and the non-ERCOT Control Area Operator has released the SWGR to ERCOT.

	Reason for Revision
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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).

[image: image3.wmf]

X

  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
	ERCOT has proposed this NPRR to address stakeholder concerns that current RUC Settlement mechanisms do not provide appropriate compensation to SWGRs that are instructed to switch from a non-ERCOT Control Area to the ERCOT Control Area.


	Revised Proposed Protocol Language


2.2
ACRONYMS AND ABBREVIATIONS

SWGR
Switchable Generation Resource
5.5.2

Reliability Unit Commitment (RUC) Process

(1)
The RUC process recommends commitment of Generation Resources, to match ERCOT’s forecasted Load including Direct Current Tie (DC Tie) Schedules, subject to all transmission constraints and Resource performance characteristics.  The RUC process takes into account Resources already committed in the Current Operating Plans (COPs), Resources already committed in previous RUCs, Off-Line Available Resources having a start-up time of one hour or less, and Resource capacity already committed to provide Ancillary Service.  The formulation of the RUC objective function must employ penalty factors on violations of security constraints.  The objective of the RUC process is to minimize costs based on the Resource costs described in paragraphs (4) through (7) below. For all hours of the RUC Study Period within the RUC process, Quick Start Generation Resources (QSGRs) with a COP Resource Status of OFFQS shall be considered as On-Line with Low Sustained Limit (LSL) at zero MW.  QSGRs with a Resource Status of OFFQS shall only be committed by ERCOT through a RUC instruction in instances when a reliability issue would not otherwise be managed through Dispatch Instructions from Security-Constrained Economic Dispatch (SCED).

(2)
The RUC process can recommend Resource decommitment.  ERCOT may only decommit a Resource to resolve transmission constraints that are otherwise unresolvable. Qualifying Facilities (QFs) may be decommitted only after all other types of Resources have been assessed for decommitment.  In addition, the HRUC process provides decision support to ERCOT regarding a Resource decommitment requested by a Qualified Scheduling Entity (QSE).  

(3)
ERCOT shall review the RUC-recommended Resource commitments and the list of Off-Line Available Resources having a start-up time of one hour or less to assess feasibility and shall make any changes that it considers necessary, in its sole discretion.  ERCOT may deselect Resources recommended in DRUC and in all HRUC processes if in ERCOT’s sole discretion there is enough time to commit those Resources in the future HRUC processes, taking into account the Resources’ start-up times, to meet ERCOT System reliability.  After each RUC run, ERCOT shall post the amount of capacity deselected per hour in the RUC Study Period to the MIS Secure Area.  A Generation Resource shown as On-Line and available for Security-Constrained Economic Dispatch (SCED) dispatch for an hour in its COP prior to a DRUC or HRUC process execution, according to Section 5.3, ERCOT Security Sequence Responsibilities, will be considered self-committed for that hour.  For purpose of Settlement, snapshot data will be used as specified in paragraph (2) of Section 5.3.  ERCOT shall issue RUC instructions to each QSE specifying its Resources that have been committed as a result of the RUC process.  ERCOT shall, within one day after making any changes to the RUC-recommended commitments, post to the MIS Secure Area any changes that ERCOT made to the RUC-recommended commitments with an explanation of the changes.  

(4)
To determine the projected energy output level of each Resource and to project potential congestion patterns for each hour of the RUC, ERCOT shall calculate proxy Energy Offer Curves based on the Mitigated Offer Caps (MOCs) for the type of Resource as specified in Section 4.4.9.4, Mitigated Offer Cap and Mitigated Offer Floor, for use in the RUC.  Proxy Energy Offer Curves are calculated by multiplying the MOC by a constant selected by ERCOT from time to time that is no more than 0.10% and applying the cost for all Generation Resource output between High Sustained Limit (HSL) and LSL.  The intent of this process is to minimize the effect of the proxy Energy Offer Curves on optimization.

(5)
ERCOT shall use the RUC process to evaluate the need to commit Resources for which a QSE has submitted Three-Part Supply Offers and other available Off-Line Resources in addition to Resources that are planned to be On-Line during the RUC Study Period.  All of the above commitment information must be as specified in the QSE’s COP.  For available Off-Line Resources with a cold start time of one hour or less that have not been removed from special consideration under paragraph (7) below pursuant to paragraph (4) of Section 8.1.2, Current Operating Plan (COP) Performance Requirements, the Startup Offers and Minimum-Energy Offer from a Resource’s Three-Part Supply Offer shall not be used in the RUC process. 

(6)
ERCOT shall create Three-Part Supply Offers for all Resources that did not submit a Three-Part Supply Offer, but are specified as available but Off-Line, excluding Resources with a Resource Status of EMR, in a QSE’s COP.  For such Resources, excluding available Off-Line Resources with a cold start time of one hour or less that have not been removed from special consideration under paragraph (7) below pursuant to paragraph (4) of Section 8.1.2, ERCOT shall use in the RUC process 150% of any approved verifiable Startup Cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as described specified in Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, registered with ERCOT.  However for Settlement purposes, ERCOT shall use any approved verifiable Startup Costs and verifiable minimum-energy cost for such Resources, or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and Generic Minimum-Energy Offer Cost.
(7)
For all available Off-Line Resources having a cold start time of one hour or less and not removed from special consideration pursuant to paragraph (4) of Section 8.1.2, ERCOT shall scale any approved verifiable Startup Cost and verifiable minimum-energy cost or if verifiable costs have not been approved, the applicable Resource Category Generic Startup Offer Cost and the applicable Resource Category Generic Minimum-Energy Offer Cost as specified in Section 4.4.9.2.3 for use in the RUC process.  

The above parameter is defined as follows:

	Parameter
	Unit
	Current Value*

	1HRLESSCOSTSCALING
	Percentage
	Maximum value of 20%

	*  The current value for the parameter(s) referenced in this table above will be recommended by the Technical Advisory Committee (TAC) and approved by the ERCOT Board.  ERCOT shall update parameter value(s) on the first day of the month following ERCOT Board approval unless otherwise directed by the ERCOT Board.  ERCOT shall provide a Market Notice prior to implementation of a revised parameter value.


(8)
The RUC process must treat all Resource capacity providing Ancillary Service as unavailable for the RUC Study Period, unless that treatment leads to infeasibility (i.e., that capacity is needed to resolve some local transmission problem that cannot be resolved by any other means).  If an ERCOT Operator decides that the Ancillary Service capacity allocated to that Resource is infeasible based on ERCOT System conditions, then, ERCOT shall inform each affected QSE of the amount of its Resource capacity that does not qualify to provide Ancillary Service, and the projected hours for which this is the case.  In that event, the affected QSE may, under Section 6.4.9.1.2, Replacement of Infeasible Ancillary Service Due to Transmission Constraints, either:

(a) 
Substitute capacity from Resources represented by that QSE;

(b)
Substitute capacity from other QSEs using Ancillary Service Trades; or 

(c)
Ask ERCOT to replace the capacity.   

(9)
Factors included in the RUC process are: 

(a)
ERCOT System-wide hourly Load forecast allocated appropriately over Load buses;

(b)
Transmission constraints – Transfer limits on energy flows through the electricity network;

(i)
Thermal constraints – protect transmission facilities against thermal overload;

(ii)
Generic constraints – protect the transmission system against transient instability, dynamic instability or voltage collapse;

(c)
Planned transmission topology;

(d)
Energy sufficiency constraints;

(e)
Inputs from the COP, as appropriate;

(f)
Inputs from Resource Parameters, including a list of Off-Line Available Resources having a start-up time of one hour or less, as appropriate;

(g)
Each Generation Resource’s Minimum-Energy Offer and Startup Offer, from its Three-Part Supply Offer;

(h)
Any Generation Resource that is Off-Line and available but does not have a Three-Part Supply Offer;

(i)
Forced Outage information; and

(j)
Inputs from the eight-day look ahead planning tool, which may potentially keep a unit On-Line (or start a unit for the next day) so that a unit minimum duration between starts does not limit the availability of the unit (for security reasons).  

(10)
The HRUC process and the DRUC process are as follows:

(a)
The HRUC process uses current Resource Status for the initial condition for the first hour of the RUC Study Period.  All HRUC processes use the projected status of transmission breakers and switches starting with current status and updated for each remaining hour in the study as indicated in the COP for Resources and in the Outage Scheduler for transmission elements. 

(b)
The DRUC process uses the Day-Ahead forecast of total ERCOT Load including DC Tie Schedules for each hour of the Operating Day.  The HRUC process uses the current hourly forecast of total ERCOT Load including DC Tie Schedules for each hour in the RUC Study Period.

(c)
The DRUC process uses the Day-Ahead weather forecast for each hour of the Operating Day.  The HRUC process uses the weather forecast information for each hour of the balance of the RUC Study Period.

(11)
A QSE that has one or more of its Resources RUC-committed to provide Ancillary Services must increase its Ancillary Service Supply Responsibility by the total amount of RUC-committed Ancillary Service quantities.  The QSE may only use a RUC-committed Resource to meet its Ancillary Service Supply Responsibility during that Resource’s RUC-Committed Interval if the Resource has been committed by the RUC process to provide Ancillary Service.  The QSE shall indicate the exact amount and type of Ancillary Service for which it was committed as the Resource’s Ancillary Service Resource Responsibility and Ancillary Services Schedule for the RUC-Committed Intervals for both telemetry and COP information provided to ERCOT.  Upon deployment of the Ancillary Services, the QSE shall adjust its Ancillary Services Schedule to reflect the amounts requested in the deployment. 

(12)
A QSE with a Resource that is not a Reliability Must-Run (RMR) Unit that has been committed in a RUC process or by a RUC Verbal Dispatch Instruction (VDI) may opt out of the RUC Settlement (or “buy back” the commitment) by setting the telemetered Resource Status of the RUC-committed Resource to ONOPTOUT for the first SCED run that the Resource is On-Line and available for SCED dispatch during the first hour of a contiguous block of RUC-Committed Hours.  A QSE that opts out of RUC Settlement forfeits RUC Settlement for the affected Resource for a given block of RUC Buy-Back Hours.  A QSE that opts out of RUC Settlement treatment must make the Resource available to SCED for all RUC Buy-Back Hours.  All hours in a contiguous block of RUC-Committed Hours that includes the RUC Buy-Back Hour shall be considered RUC Buy-Back Hours.  However, if a contiguous block of RUC-Committed Hours spans more than one Operating Day, each contiguous block of RUC-Committed Hours within each Operating Day shall be treated as an independent block for purposes of opting out, and a QSE that wishes to opt out of RUC Settlement for the RUC-Committed Hours in the next Operating Day must set its telemetered Resource Status to ONOPTOUT for the first SCED run the next Operating Day.
(13)
If a QSE-committed Resource experiences a Forced Outage or Startup Loading Failure in an hour for which another Resource under the control of the same QSE is committed by a RUC instruction, the QSE may opt out of RUC Settlement for the RUC-committed Resource in accordance with paragraph (12) above, or if the Forced Outage or Startup Loading Failure occurs after the beginning of the first RUC-Committed Interval, the QSE may opt out of RUC Settlement by submitting a dispute pursuant to Section 9.14, Settlement and Billing Dispute Process, requesting a correction of the RUC Settlement treatment for the RUC-committed Resource.  
(14)
ERCOT may issue a RUC instruction to a Switchable Generation Resource (SWGR) that is operating in a non-ERCOT Control Area only under the following conditions: 
(a) 
ERCOT has issued an Energy Emergency Alert (EEA) Level 1; and 
(b) 
the SWGR is released by the non-ERCOT Control Area Operator. 
(15)
An SWGR operating in the ERCOT Region due to a RUC instruction issued pursuant to paragraph (14) above shall not carry Ancillary Services until released from RUC by the ERCOT Operator.
(16)
ERCOT shall, as soon as practicable, post to the MIS Secure Area a report identifying those hours that were considered RUC Buy-Back Hours, along with the name of each RUC-committed Resource whose QSE opted out of RUC Settlement.
(17)
In the event that ERCOT has issued a RUC instruction to a unit with Resource Status EMRSWGR, ERCOT shall end the RUC and allow the SWGR to operate in the non-ERCOT Control Area as soon as the EEA Level 1 event has concluded.

5.7.4.1.1

Capacity Shortfall Ratio Share

(1)
In calculating the amount short for each QSE, the Wind-powered Generation Resource Production Potential (WGRPP), as described in Section 4.2.2, Wind-Powered Generation Resource Production Potential, for a Wind-powered Generation Resource (WGR), or the PhotoVoltaic Generation Resource Production Potential (PVGRPP), as described in Section 4.2.3, PhotoVoltaic Generation Resource Production Potential, for a PhotoVoltaic Generation Resource (PVGR), at the time of RUC execution, shall be considered the available capacity of the WGR or PVGR when determining responsibility for the corresponding RUC charges, regardless of the Real-Time output of the WGR or PVGR.  Therefore, the HASLSNAP variable used below shall be equal to the WGRPP and PVGRPP described above. 

(2)
In calculating the amount short for each QSE, the QSE must be given a capacity credit for non-Intermittent Renewable Resources (IRRs) that were given notice of decommitment within the two hours before the Operating Hour as a result of the RUC process by setting the HASLSNAP and HASLADJ variables used below equal to the HASLSNAP value for the Resource immediately before the decommitment instruction was given.  

(3)
In calculating the short amount for each QSE, if the High Ancillary Service Limit (HASL) for a Resource was credited to the QSE during the RUC snapshot but the Resource experiences a Forced Outage within two hours before the start of the Settlement Interval, then the HASL for that Resource is also credited to the QSE in the HASLADJ.

(4)
In calculating the short amount for each QSE, if the DCIMPSNAP was credited to the QSE during the RUC snapshot but the entire Direct Current Tie (DC Tie) experiences a Forced Outage within two hours before the start of the Settlement Interval, then the DCIMPSNAP is also credited to the QSE in the DCIMPADJ.

(5)
For Combined Cycle Generation Resources, if more than one Combined Cycle Generation Resource is shown On-Line in its COP for the same Settlement hour, then the provisions of paragraph (6)(a) of Section 3.9.1, Current Operating Plan (COP) Criteria, apply in the determination of the On-Line Combined Cycle Generation Resource for that Settlement hour.

(6)
The capacity shortfall ratio share of a specific QSE for a particular RUC process is calculated, for a 15-minute Settlement Interval, as follows:

RUCSFRSruc,i,q
=
RUCSFruc,i,q / RUCSFTOTruc,i
Where:

RUCSFTOTruc,i
=
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(7)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

RUCSFruc,i,q
=
Max (0, Max (RUCSFSNAP ruc,q,i, RUCSFADJ ruc,q,i) – 
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(8)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at the snapshot, is:

RUCSFSNAP ruc,q,i
=
Max (0, ((
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(9)
The amount of capacity that a QSE had according to the RUC snapshot for a 15-minute Settlement Interval is:

RUCCAPSNAP ruc,q,i =
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HASLSNAPq,r,h + (RUCCPSNAPq,h – RUCCSSNAPq,h) + (
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DAEPq,p,h –
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DAESq,p,h) + (
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RTQQEPSNAPq,p,i – 
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RTQQESSNAPq,p,i) +  
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 DCIMPSNAP q, p, i
(10)
The RUC Shortfall in MW for one QSE for one 15-minute Settlement Interval, as measured at Real-Time, but including capacity from IRRs as seen in the RUC snapshot, is:

RUCSFADJ ruc,q,i
=
Max (0, ((
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RTAMLq,p,i) *4) + 
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 RTDCEXP q, p, i – (
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HASLSNAP ruc, q, r, h + RUCCAPADJq,i))

(11)
The amount of capacity that a QSE had in Real-Time for a 15-minute Settlement Interval, excluding capacity from IRRs, is:

RUCCAPADJq,i =
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HASLADJq,r,h + (RUCCPADJq,h – RUCCSADJq,h) + (
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DAEPq,p,h – 
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DAESq,p,h) + (
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RTQQEPADJq,p,i – 
[image: image24.wmf]p

S

RTQQESADJq,p,i) + 
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 DCIMPADJ q, p, i
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RUCSFRSruc,i,q
	none
	RUC Shortfall Ratio Share—The ratio of the QSE’s capacity shortfall to the sum of all QSEs’ capacity shortfalls, for the RUC process, for the 15-minute Settlement Interval.

	RUCSFruc,i,q
	MW
	RUC Shortfall—The QSE q’s capacity shortfall for the RUC process for the 15-minute Settlement Interval.

	RUCSFTOTruc,i
	MW
	RUC Shortfall Total—The sum of all QSEs’ capacity shortfalls, for a RUC process, for a 15-minute Settlement Interval.

	RUCSFSNAPruc,q,i
	MW
	RUC Shortfall at Snapshot—The QSE q’s capacity shortfall according to the snapshot for the RUC process for the 15-minute Settlement Interval.

	RUCSFADJruc,q,i
	MW
	RUC Shortfall at Adjustment Period—The QSE q’s Adjustment Period capacity shortfall, including capacity from IRRs as seen in the snapshot for the RUC process, for the 15-minute Settlement Interval.

	RUCCAPCREDITq,i,z
	MW
	RUC Capacity Credit by QSE—The capacity credit resulting from capacity paid through the RUC Capacity-Short Amount for the 15-minute Settlement Interval.

	RTAMLq,p,i
	MWh
	Real-Time Adjusted Metered Load—The QSE q’s Adjusted Metered Load (AML) at the Settlement Point p for the 15-minute Settlement Interval.

	RUCCAPSNAPruc,q,i
	MW
	RUC Capacity Snapshot at time of RUC—The amount of the QSE’s calculated capacity in the COP and Trades Snapshot for a 15-minute Settlement Interval.  

	HASLSNAPq,r,h
	MW
	High Ancillary Services Limit at Snapshot—The HASL of the Resource r represented by the QSE q, according to the COP and Trades Snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.

	RTDCEXPq, p
	MW
	Real-Time DC Export per QSE per Settlement Point—The aggregated DC Tie Schedule through DC Tie p submitted by QSE q that is under the Oklaunion Exemption as an exporter from the ERCOT Region, for the 15-minute Settlement Interval.

	DCIMPADJq, p
	MW
	DC Import per QSE per Settlement Point—The approved aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p according to the Adjustment Period snapshot, for the 15-minute Settlement Interval.

	DCIMPSNAPq, p
	MW
	DC Import per QSE per Settlement Point—The approved aggregated DC Tie Schedule submitted by QSE q as an importer into the ERCOT System through DC Tie p, according to the snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

	RUCCPSNAPq,h
	MW
	RUC Capacity Purchase at Snapshot—The QSE q’s capacity purchase, according to the COP and Trades Snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

	RUCCSSNAPq,h
	MW
	RUC Capacity Sale at Snapshot—The QSE q’s capacity sale, according to the COP and Trades Snapshot for the RUC process for the hour that includes the 15-minute Settlement Interval.

	RUCCAPADJq,i
	MW
	RUC Capacity Snapshot during Adjustment Period—The amount of the QSE’s calculated capacity in the RUC according to the COP and Trades Snapshot, excluding capacity for IRRs, at the end of the Adjustment Period for a 15-minute Settlement Interval

	HASLADJq,r,h
	MW
	High Ancillary Services Limit at Adjustment Period—The HASL of a non-IRR r represented by the QSE q, according to the Adjustment Period snapshot, for the hour that includes the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	RUCCPADJq,h
	MW
	RUC Capacity Purchase at Adjustment Period—The QSE q’s capacity purchase, according to the Adjustment Period COP and Trades Snapshot for the hour that includes the 15-minute Settlement Interval.

	RUCCSADJq,h
	MW
	RUC Capacity Sale at Adjustment Period—The QSE q’s capacity sale, according to the Adjustment Period COP and Trades Snapshot for the hour that includes the 15-minute Settlement Interval.

	DAEPq,p,h
	MW
	Day-Ahead Energy Purchase—The QSE q’s energy purchased in the DAM at the Settlement Point p for the hour that includes the 15-minute Settlement Interval.

	DAESq,p,h
	MW
	Day-Ahead Energy Sale—The QSE q’s energy sold in the DAM at the Settlement Point p for the hour that includes the 15-minute Settlement Interval.

	RTQQEPSNAPq,p,i
	MW
	QSE-to-QSE Energy Purchase by QSE by point—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval, in the COP and Trades Snapshot.

	RTQQESSNAPq,p,i
	MW
	QSE-to-QSE Energy Sale by QSE by point—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval, in the COP and Trades Snapshot.

	RTQQEPADJq,p,i
	MW
	QSE-to-QSE Energy Purchase by QSE by point—The QSE q’s Energy Trades in which the QSE is the buyer at the delivery Settlement Point p for the 15-minute Settlement Interval, in the last COP and Trades Snapshot at the end of the Adjustment Period for that Settlement Interval.

	RTQQESADJq,p,i
	MW
	QSE-to-QSE Energy Sale by QSE by point—The QSE q’s Energy Trades in which the QSE is the seller at the delivery Settlement Point p for the 15-minute Settlement Interval, in the last COP and Trades Snapshot at the end of the Adjustment Period for that Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A Generation Resource that is QSE-committed or planning to operate as a Quick Start Generation Resource (QSGR) for the Settlement Interval as shown by the Resource Status of OFFQS in the COP and Trades Snapshot and/or Adjustment Period snapshot; or RUC-decommitted for the Settlement Interval (subject to paragraphs (1) and (2) above); or a Switchable Generation Resource (SWGR) released by a non-ERCOT Control Area Operator to operate in the ERCOT Control Area due to an ERCOT RUC instruction.

	z
	none
	A previous RUC process for the Operating Day.

	i
	none
	A 15-minute Settlement Interval.

	h
	none
	The hour that includes the Settlement Interval i. 

	ruc
	none
	The RUC process for which this RUC Shortfall Ratio Share is calculated.


5.7.7 
Settlement of Switchable Generation Resources (SWGRs) Operating in a Non-ERCOT Control Area
(1)
The QSE representing an SWGR operating in ERCOT due to a RUC instruction issued pursuant to paragraph (14) of Section 5.5.2, Reliability Unit Commitment (RUC) Process, with a Resource Status of ONRUC is not eligible for RUC Settlement as described in Section 5.7.1, RUC Make-Whole Payment, and Section 5.7.2, RUC Clawback Charge, but will be compensated pursuant to Section 6.6.12, Emergency Payment for Switchable Generation Resources.
6.6.12
Emergency Payment for Switchable Generation Resources
(1)
If ERCOT directs a Switchable Generation Resource (SWGR) to switch to the ERCOT Control Area, ERCOT shall pay the QSE representing the SWGR a Switchable Generation Emergency Payment (SWEMRAMT) as calculated in Section 6.6.12.1, Switchable Generation Emergency Payment, if the QSE has:
(a)
Not opted out of the RUC instruction per the process described in paragraph (12) of Section 5.5.2, Reliability Unit Commitment (RUC) Process; and
(b)
Complied with the RUC instruction to switch to the ERCOT Control Area and start the Resource.










 
6.6.12.1 
Switchable Generation Emergency Payment
(1)
To compensate QSEs representing SWGRs that switch to the ERCOT Control Area from a non-ERCOT Control Area pursuant to an ERCOT RUC instruction, ERCOT shall calculate a Switchable Generation Emergency Payment (SWEMRAMT) for an Operating Day, allocated to each instructed Operating Hour as follows:

SWEMRAMT q,r  =  (-1) * SWRTREV q, r, d / SWIHR q,r,d

Where:


SWRTREVq,r,d   =  [  
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(SWCAP i  *  RTMG q, r, i + Max(0, (RTOLHSLRA q, r, p, i – RTMGA q, r, p, i) * (RTRSVPOR i + RTRDP i)) + (LSLq,r,i * SWCAPi - Max(0, (RTOLHSLRA q, r, p, i – RTMGA q, r, p, i) * (RTRSVPOR i + RTRDP i))) * NCDCIq,r,i]








   
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SWEMRAMT q,r  
	$
	Switchable Generation Emergency Payment—The Switchable Generation Emergency Payment to the QSE q, for Resource r, for the hour.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	
	
	

	
	
	

	
	
	

	
	
	

	SWCAP i
	$/MWh
	System Wide Offer Cap —The System Wide Offer Cap for Interval i.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	RTMG q,r,i
	MWh
	Real-Time Metered Generation per QSE per Resource by Settlement Interval by hour—The Real-Time energy from Resource r represented by QSE q, for the 15-minute Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	
	
	

	
	
	

	SWIHR q,r,d
	none
	Switchable Generation Instructed Hours—The total number of Switchable Generation instructed hours, for Resource r represented by QSE q, for the Operating Day d.  When one or more Combined Cycle Generation Resources are committed by ERCOT, the total number of instructed hours is calculated for the Combined Cycle Train for all switchable instructed Combined Cycle Generation Resources.

	SWRTREV q,r,d
	$
	Switchable Generation Real-Time Revenues – The sum of energy revenues for the Resource r, represented by QSE q, during all instructed hours for the Operating Day d.  Where for a Combined Cycle Train, Resource r is the Combined Cycle Train.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	RTOLHSLRA q, r, p, i
	MWh
	Real-Time Adjusted On-Line High Sustained Limit for the Resource(The Real-Time telemetered HSL for the Resource r represented by QSE q at Resource Node p that is available to SCED, integrated over the 15-minute Settlement Interval i, as described in Section 6.7.5 Real-Time Ancillary Service Imbalance Payment or Charge. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTMGA q, r, p, i
	MWh
	Real-Time Adjusted Metered Generation per QSE per Settlement Point per Resource—The adjusted metered generation of Generation Resource r represented by QSE q at Resource Node p in Real-Time for the 15-minute Settlement Interval i, as described in Section 6.7.5. Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTRSVPOR i
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval i, as described in Section 6.7.5.

	RTRDP i
	$/MWh
	Real-Time On-Line Reliability Deployment Price(The Real-Time price for the 15-minute Settlement Interval i, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-time On-Line Reliability Deployment Price Adder, as described in Section 6.7.5.

	LSLq,r,i
	MW
	Low Sustained Limit—The LSL of Generation Resource r represented by QSE q for the hour that includes the Settlement Interval i.  Where for a Combined Cycle Train, the Resource r is a Combined Cycle Generation Resource within the Combined Cycle Train.  

	NCDCI q,r,i
	none
	Number of Continuous Decommitted Intervals —The number of continuous decommitment intervals for Resource r within an Operating Day.  When one or more Combined Cycle Generation Resources are decommitted by RUC, the Number of Continuous Decommitted Intervals is calculated for the Combined Cycle Train for all RUC-decommitted Combined Cycle Generation Resources.

NCDCI is analogous to NCDCHR as defined in Section 5. For example, four continuous decommitted intervals sum to one continuous decommited hour. 

	q
	none
	A QSE.

	r
	none
	A Switchable Generation Resource.

	d
	none
	An Operating Day containing the RUC instruction to the SWGR. 

	i
	none
	A 15-minute Settlement Interval within the hour of an Operating Day during  which the SWGR is instructed by ERCOT.

	
	
	

	
	
	

	p
	none
	A Resource Node Settlement Point.


(2)
The total compensation to each QSE for the Switchable Generation Emergency Payment for a given hour in the Operating Day is calculated as follows:

SWEMRAMTQSETOT q
=  
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 SWEMRAMT q,r

The above variables are defined as follows:

	Variable
	Unit
	Definition

	SWEMRAMTQSETOT q
	$
	Switchable Generation Emergency Payment per QSE—The total Switchable Generation Emergency Payment to the QSE q, for the hour.  

	SWEMRAMT q,r
	$
	Switchable Generation Emergency Payment—The Switchable Generation Emergency Payment to the QSE q, for Resource r, for the hour.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	q
	none
	A QSE.

	r
	none
	A Switchable Generation Resource.


6.6.12.2  
Switchable Generation Emergency Charge 
(1)
The total cost for Switchable Generation Emergency Payments (SWEMRAMT) is allocated to QSEs representing Load based on Hourly Load Ratio Share (HLRS).  The Load Allocated Switchable Generation Emergency Charge Amount (LASWEMRAMT) for a given hour is calculated as follows:  
LASWEMRAMT q
=
(-1) * SWEMRAMTTOT * HLRS q

Where:

SWEMRAMTTOT
=
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 SWEMRAMTQSETOT q
The above variables are defined as follows:

	Variable
	Unit
	Definition

	LASWEMRAMT q
	$
	Load Allocated Switchable Generation Emergency Charge Amount– The allocated charge to QSE q for Switchable Generation Make-Whole Payments.

	SWEMRAMTTOT
	$
	Switchable Generation Emergency Payment Total—The total Switchable Generation Emergency Payments to all QSEs for the hour.  

	SWEMRAMTQSETOT q
	$
	Switchable Generation Emergency Payment per QSE —The total Switchable Generation Emergency Payment to the QSE q for the hour.  

	HLRS q
	none
	The Hourly Load Ratio Share calculated for QSE q for the hour.  See Section 6.6.2.4, QSE Load Ratio Share for an Operating Hour.

	q
	none
	A QSE.


6.6.12.3  
Miscellaneous Invoice for Switchable Generation Emergency Payments and Charges 
(1)
All approved disputes shall be settled as described in Section 9.14.2, Notice of Dispute. 
(2) 
ERCOT shall issue a miscellaneous Invoice to a QSE for Switchable Generation Emergency Payments as described in Section 6.6.12.1, Switchable Generation Make-Whole Payment.  
(3)       ERCOT shall issue a miscellaneous Invoice to the QSE representing Load based on the Hourly Load Ratio Share (HLRS) as described in Section 6.6.12.2, Switchable Generation Emergency Charge. 

(4) 
ERCOT shall issue a Market Notice in conjunction with the issuance of the miscellaneous Invoice. 
6.7.5

Real-Time Ancillary Service Imbalance Payment or Charge

(1)
Based on the Real-Time On-Line Reliability Deployment Price Adders, Real-Time On-Line Reserve Price Adders and a Real-Time Off-Line Reserve Price Adders, ERCOT shall calculate Ancillary Service imbalance Settlement, which will make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves, as set forth in this Section.
(2)
The payment or charge to each QSE for Ancillary Service imbalance is calculated based on the price calculation set forth in paragraph (11) of Section 6.5.7.3, Security Constrained Economic Dispatch, and applied to the following amounts for each QSE:

(a)
The amount of Real-Time Metered Generation from all Generation Resources, represented by the QSE for the 15-minute Settlement Interval;

(b)
The amount of On-Line capacity based on the telemetered High Sustained Limit (HSL) for all On-Line Generation Resources, the telemetered consumption from Load Resources with a validated Ancillary Service Schedule for RRS controlled by high-set under-frequency relay, and the capacity from Controllable Load Resources available to SCED;
(c)
The amount of Ancillary Service Resource Responsibility for Reg-Up, RRS and Non-Spin for all Generation and Load Resources represented by the QSE for the 15-minute Settlement Interval. 

(3)
Resources meeting one or more of the following conditions will be excluded from the amounts calculated pursuant to paragraphs (2)(a) and (b) above:

(a)
Intermittent Renewable Resources (IRRs) excluding Wind-powered Generation Resources (WGRs);

(b)
Nuclear Resources;

(c)
Resources with a telemetered ONTEST, STARTUP (except Resources with Non-Spin Ancillary Service Resource Responsibility greater than zero), or SHUTDOWN Resource Status excluding Resources telemetering both STARTUP Resource Status and greater than zero Non-Spin Ancillary Service Responsibility; or

(d)
Resources with a telemetered net real power (in MW) less than 95% of their telemetered Low Sustained Limit (LSL) excluding Resources telemetering both STARTUP Resource Status and greater than zero Non-Spin Ancillary Service Responsibility.
(4)
Reliability Must-Run (RMR) Units and Reliability Unit Commitment (RUC) Resources On-Line during the hour due to an ERCOT instruction, except for any RUC Resource committed by a RUC Dispatch Instruction where that Resource’s QSE subsequently opted out of RUC Settlement pursuant to paragraph (12) of Section 5.5.2, Reliability Unit Commitment (RUC) Process, will be excluded from the amounts calculated for the 15-minute Settlement Interval pursuant to paragraphs (2)(a), (b), and (c) above.
(5)
The Real-Time Off-Line Reserve Capacity for the QSE (RTOFFCAP) shall be administratively set to zero when the SCED snapshot of the Physical Responsive Capability (PRC) is less than or equal to the PRC MW at which Energy Emergency Alert (EEA) Level 1 is initiated.

(6)
Resources that have a Under Generation Volume (UGEN) greater than zero, and are not-exempt from a Base Point Deviation Charge, as set forth in Section 6.6.5, Base Point Deviation Charge, or are not already excluded in paragraphs (3) or (4) above, for the 15-minute Settlement Interval will have the UGEN amounts removed from the amounts calculated pursuant to paragraphs (2)(a) and (b) above.

(7)
The payment or charge to each QSE for the Ancillary Service Imbalance for a given 15-minute Settlement Interval is calculated as follows:

RTASIAMT q
=

(-1) * [(RTASOLIMB q * RTRSVPOR) + (RTASOFFIMB q * RTRSVPOFF)]

RTRDASIAMT q=

(-1) * (RTASOLIMB q * RTRDP)

Where:

RTASOLIMB q=
RTOLCAP q – [((SYS_GEN_DISCFACTOR * RTASRESP q ) * ¼) – RTASOFF q – RTRUCNBBRESP q – RTCLRNSRESP q – RTRMRRESP q]

Where:

RTASOFF q =


SYS_GEN_DISCFACTOR * 
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RTASOFFR q, r, p

RTRUCNBBRESP q  =
SYS_GEN_DISCFACTOR * 
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 RTRUCASA q, r *  ¼


RTCLRNSRESP q =

SYS_GEN_DISCFACTOR * 
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 RTCLRNSRESPR q, r, p
RTRMRRESP q =
SYS_GEN_DISCFACTOR * 
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(HRRADJ q, r, p + HRUADJ q, r, p + HNSADJ q, r, p) *  ¼

RTOLCAP q =
(RTOLHSL q – RTMGQ q – SYS_GEN_DISCFACTOR *  (
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 EMBED Equation.3 [image: image38.wmf]p

S

UGENA q, r, p)) + RTCLRCAP q + RTNCLRCAP q 

Where:

RTNCLRCAP q    =

Min(Max(RTNCLRNPC q – RTNCLRLPC q, 0.0), RTNCLRRRS q * 1.5)
RTNCLRRRS q    = 

SYS_GEN_DISCFACTOR * [image: image39.wmf]r
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 RTNCLRRRSR q, r, p 
RTNCLRNPC q    = 
SYS_GEN_DISCFACTOR * [image: image41.wmf]r
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RTNCLRNPCR q, r, p
RTNCLRLPC q    = 
SYS_GEN_DISCFACTOR * [image: image43.wmf]r
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RTNCLRLPCR q, r, p
RTOLHSL q =

SYS_GEN_DISCFACTOR * 
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RTOLHSLRA q, r, p
RTMGQ q =

SYS_GEN_DISCFACTOR * 
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RTMGA q, r, p 

        If  RTMGA q, r, p > RTOLHSLRA q, r, p  

            Then RTMGA q, r, p = RTOLHSLRA q, r, p  
RTCLRCAP q=
RTCLRNPC q – RTCLRLPC q – RTCLRNS q + RTCLRREG q
Where:

RTCLRNPC q=

SYS_GEN_DISCFACTOR * 
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RTCLRNPCR q, r, p
RTCLRLPC q =

SYS_GEN_DISCFACTOR * 
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RTCLRLPCR q, r, p
RTCLRNS q =

SYS_GEN_DISCFACTOR * 
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 RTCLRNSR q, r, p
RTCLRREG q =
SYS_GEN_DISCFACTOR * 
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 EMBED Equation.3 [image: image56.wmf]p

S

 RTCLRREGR q, r, p
RTRSVPOR =
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(RNWF  y * RTORPA y)

RTASOFFIMB q =
RTOFFCAP q – (RTASOFF q + RTCLRNSRESP q)

RTOFFCAP q =
(SYS_GEN_DISCFACTOR * RTCST30HSL q) + (SYS_GEN_DISCFACTOR * RTOFFNSHSL q)+ RTCLRNS q 
RTRSVPOFF =
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(RNWF  y * RTOFFPA y)
RTRDP =
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(RNWF  y * RTORDPA y)
RNWF y=
TLMP y / 
[image: image60.wmf]y

S

TLMP y
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTASIAMT q
	$
	Real-Time Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance associated with Operating Reserve Demand Curve (ORDC) for each 15-minute Settlement Interval.

	RTRDASIAMT q
	$
	Real-Time Reliability Deployment Ancillary Service Imbalance Amount—The total payment or charge to QSE q for the Real-Time Ancillary Service imbalance associated with Reliability Deployments for each 15-minute Settlement Interval.

	RTASOLIMB q
	MWh
	Real Time Ancillary Service On-Line Reserve Imbalance for the QSE (The Real-Time Ancillary Service On-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTORPA y
	$/MWh
	Real-Time On-Line Reserve Price Adder per interval(The Real-Time Price Adder for On-Line Reserves for the SCED interval y.

	RTOFFPA y
	$/MWh
	Real-Time Off-Line Reserve Price Adder per interval(The Real-Time Price Adder for Off-Line Reserves for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the SCED interval y.

	RTRDP
	$/MWh
	Real-Time On-Line Reliability Deployment Price(The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-time On-Line Reliability Deployment Price Adder.

	RTORDPA y
	$/MWh
	Real-Time On-Line Reliability Deployment Price Adder(The Real-Time Price Adder that captures the impact of reliability deployments on energy prices for the SCED interval y.

	RNWF y
	none
	Resource Node Weighting Factor per interval(The weight used in the Resource Node Settlement Point Price calculation for the portion of the SCED interval y within the 15-minute Settlement Interval.

	RTRSVPOR
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval.

	RTRSVPOFF
	$/MWh
	Real-Time Reserve Price for Off-Line Reserves(The Real-Time Reserve Price for Off-Line Reserves for the 15-minute Settlement Interval.

	RTOLCAP q  
	MWh
	Real-Time On-Line Reserve Capacity for the QSE(The Real-Time reserve capacity of On-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTOLHSLRA q, r, p
	MWh
	Real-Time Adjusted On-Line High Sustained Limit for the Resource(The Real-Time telemetered HSL for the Resource r represented by QSE q at Resource Node p that is available to SCED, integrated over the 15-minute Settlement Interval, and adjusted pursuant to paragraphs (3) and (4) above.

	RTOLHSL q
	MWh
	Real-Time On-Line High Sustained Limit for the QSE(The Real-Time telemetered HSL for all Generation Resources available to SCED, pursuant to paragraphs (3) and (4) above, integrated over the 15-minute Settlement Interval for the QSE q, discounted by the system-wide discount factor.

	RTASRESP q
	MW
	Real-Time Ancillary Service Supply Responsibility for the QSE(The Real-Time Ancillary Service Supply Responsibility for Reg-Up, RRS and Non-Spin pursuant to Section 4.4.7.4, Ancillary Service Supply Responsibility, for all Generation and Load Resources for the QSE q, for the 15-minute Settlement Interval.

	RTCLRCAP q
	MWh
	Real-Time Capacity from Controllable Load Resources for the QSE—The Real-Time capacity and Reg-Up minus Non-Spin available from all Controllable Load Resources available to SCED for the QSE q, integrated over the 15-minute Settlement Interval.

	RTNCLRCAP q
	MWh
	Real-Time Capacity from Non-Controllable Load Resources carrying Responsive Reserve for the QSE—The Real-Time capacity for all Load Resources other than Controllable Load Resources that have a validated Real-Time RRS Ancillary Service Schedule for the QSE q, integrated over the 15-minute Settlement Interval.

	RTNCLRRRS q
	MWh
	Real-Time Non-Controllable Load Resources Responsive Reserve for the QSE—The validated Real-Time telemetered RRS Ancillary Service Supply Responsibility for all Load Resources other than Controllable Load Resources for QSE q discounted by the system-wide discount factor, integrated over the 15-minute Settlement Interval.

	RTNCLRRRSR q, r, p
	MWh
	Real-Time Non-Controllable Load Resource Responsive Reserve—The validated Real-Time telemetered RRS Ancillary Service Resource Responsibility for the Load Resource r (which is not a Controllable Load Resource) represented by QSE q at Resource Node p, integrated over the 15-minute Settlement Interval.

	RTNCLRNPCR q, r, p
	MWh
	Real-Time Non-Controllable Load Resource Net Power Consumption—The Real-Time net real power consumption from the Load Resource r (which is not a Controllable Load Resource) represented by QSE q at Resource Node p that has a validated Real-Time RRS Ancillary Service Schedule integrated over the 15-minute Settlement Interval.

	RTNCLRLPCR q, r, p
	MWh
	Real-Time Non-Controllable Load Resource Low Power Consumption—The Real-Time Low Power Consumption (LPC) from the Load Resource r (which is not a Controllable Load Resource) represented by QSE q at Resource Node p that has a validated Real-Time RRS Ancillary Service Schedule integrated over the 15-minute Settlement Interval 

	RTNCLRNPC q
	MWh
	Real-Time Non-Controllable Load Resource Net Power Consumption for the QSE—The Real-Time net real power consumption from all Load Resources other than Controllable Load Resources for QSE q that have a validated Real-Time RRS Ancillary Service Schedule integrated over the 15-minute Settlement Interval discounted by the system-wide discount factor.

	RTNCLRLPC q
	MWh
	Real-Time Non-Controllable Load Resource Low Power Consumption for the QSE—The Real-Time LPC from all Load Resources other than Controllable Load Resources for QSE q that have a validated Real-Time RRS Ancillary Service Schedule integrated over the 15-minute Settlement Interval discounted by the system-wide discount factor.

	RTCLRNPCR q, r, p
	MWh
	Real-Time Net Power Consumption from the Controllable Load Resource—The Real-Time net real power consumption from the Controllable Load Resource r represented by QSE q at Resource Node p available to SCED integrated over the 15-minute Settlement Interval.

	RTCLRNPC q
	MWh
	Real-Time Net Power Consumption from Controllable Load Resources for the QSE—The Real-Time net real power consumption from all Controllable Load Resources available to SCED integrated over the 15-minute Settlement Interval for the QSE q discounted by the system-wide discount factor.

	RTCLRLPCR q, r, p
	MWh
	Real-Time Low Power Consumption for the Controllable Load Resource—The Real-Time LPC from the Controllable Load Resource r represented by QSE q at Resource Node p available to SCED integrated over the 15-minute Settlement Interval.

	RTCLRLPC q
	MWh
	Real-Time Low Power Consumption from Controllable Load Resources for the QSE—The Real-Time LPC from Controllable Load Resources available to SCED integrated over the 15-minute Settlement Interval for the QSE q discounted by the system-wide discount factor.

	RTCLRREG q
	MWh
	Real-Time Controllable Load Resources Regulation-Up Schedule for the QSE—The Real-Time Reg-Up Ancillary Service Schedule from all Controllable Load Resources with Primary Frequency Response for the QSE q, integrated over the 15-minute Settlement Interval discounted by the system-wide discount factor.

	RTCLRREGR q, r, p
	MWh
	Real-Time Controllable Load Resource Regulation-Up Schedule for the Resource—The validated Real-Time Reg-Up Ancillary Service Schedule for the Controllable Load Resource r represented by QSE q at Resource Node p with Primary Frequency Response, integrated over the 15-minute Settlement Interval.

	RTMGA q, r, p
	MWh
	Real-Time Adjusted Metered Generation per QSE per Settlement Point per Resource—The adjusted metered generation, pursuant to paragraphs (3) and (4) above, of Generation Resource r represented by QSE q at Resource Node p in Real-Time for the 15-minute Settlement Interval.  Where for a Combined Cycle Train, the Resource r is the Combined Cycle Train.

	RTMGQ q
	MWh
	Real-Time Metered Generation per QSE—The metered generation, discounted by the system-wide discount factor, of all generation Resources represented by QSE q in Real-Time for the 15-minute Settlement Interval, pursuant to paragraphs (3) and (4) above.

	RTASOFFIMB q
	MWh
	Real-Time Ancillary Service Off-Line Reserve Imbalance for the QSE(The Real-Time Ancillary Service Off-Line reserve imbalance for the QSE q, for each 15-minute Settlement Interval.  

	RTOFFCAP q  
	MWh
	Real-Time Off-Line Reserve Capacity for the QSE(The Real-Time reserve capacity of Off-Line Resources available for the QSE q, for the 15-minute Settlement Interval.

	RTCST30HSL q
	MWh
	Real-Time Generation Resources with Cold Start Available in 30 Minutes(The Real-Time telemetered HSLs of Generation Resources, excluding IRRs, that have telemetered an OFF Resource Status and can be started from a cold temperature state in 30 minutes for the QSE q, time-weighted over the 15-minute Settlement Interval.

	RTOFFNSHSL q
	MWh
	Real-Time Generation Resources with Off-Line Non-Spin Schedule(The Real-Time telemetered HSLs of Generation Resources that have telemetered an OFFNS Resource Status for the QSE q, time-weighted over the 15-minute Settlement Interval.

	RTASOFFR q, r, p
	MWh
	Real-Time Ancillary Service Schedule for the Off-Line Generation Resource(The validated Real-Time telemetered Ancillary Service Schedule for the Off-Line Generation Resource r represented by QSE q at Resource Node p, integrated over the 15-minute Settlement Interval.

	RTASOFF q
	MWh
	Real-Time Ancillary Service Schedule for Off-Line Generation Resources for the QSE(The Real-Time telemetered Ancillary Service Schedule for all Off-Line Generation Resources discounted by the system-wide discount factor for the QSE q, integrated over the 15-minute Settlement Interval. 

	HRRADJ q, r, p
	MW 
	Ancillary Service Resource Responsibility Capacity for Responsive Reserve at Adjustment Period—The Responsive Reserve Ancillary Service Resource Responsibility for the Resource r represented by QSE q at Resource Node p as seen in the last Current Operating Plan (COP) and Trades Snapshot at the end of the Adjustment Period, for the hour that includes the 15-minute Settlement Interval.

	HRUADJ q, r, p
	MW
	Ancillary Service Resource Responsibility Capacity for Reg-Up at Adjustment Period—The Regulation Up Ancillary Service Resource Responsibility for the Resource r represented by QSE q at Resource Node p as seen in the last COP and Trades Snapshot at the end of the Adjustment Period, for the hour that includes the 15-minute Settlement Interval.

	HNSADJ q, r, p
	MW
	Ancillary Service Resource Responsibility Capacity for Non-Spin at Adjustment Period—The Non-Spin Ancillary Service Resource Responsibility for the Resource r represented by QSE q at Resource Node p as seen in the last COP and Trades Snapshot at the end of the Adjustment Period, for the hour that includes the 15-minute Settlement Interval.

	RTRUCNBBRESP q
	MWh
	Real-Time RUC Ancillary Service Supply Responsibility for the QSE in Non-Buy-Back hours(The Real-Time Ancillary Service Supply Responsibility for Reg-Up, RRS and Non-Spin pursuant to the Ancillary Service awards, for the 15-minute Settlement Interval that falls within a RUC-Committed Hour, discounted by the system-wide discount factor for the QSE q.

	RTRUCASA q, r
	MW
	Real-Time RUC Ancillary Service Awards(The Real-Time Ancillary Service award to the RUC Resource r for Reg-Up, RRS and Non-Spin for the hour that includes the 15-minute Settlement Interval that falls within a RUC-Committed Hour for the QSE q.

	RTCLRNSRESP q
	MWh
	Real-Time Controllable Load Resource Non-Spin Responsibility for the QSE(The Real Time telemetered Non-Spin Ancillary Service Supply Responsibility for all Controllable Load Resources available to SCED discounted by the system-wide discount factor for the QSE q, integrated over the 15-minute Settlement Interval.


	RTCLRNSRESPR q, r, p
	MWh
	Real-Time Controllable Load Resource Non-Spin Responsibility for the Resource(The Real-Time telemetered Non-Spin Ancillary Service Resource Responsibility for the Controllable Load Resource r represented by QSE q at Resource Node p available to SCED, integrated over the 15-minute Settlement Interval.

	RTRMRRESP q
	MWh
	Real-Time Ancillary Service Supply Responsibility for RMR Units represented by the QSE(The Real-Time Ancillary Service Supply Responsibility as set forth in the end of the Adjustment Period COP for Reg-Up, RRS and Non-Spin for all RMR Units discounted by the system-wide discount factor for the QSE q, integrated over the 15-minute Settlement Interval.

	RTCLRNSR q, r, p
	MWh
	Real-Time Non-Spin Schedule for the Controllable Load Resource (The validated Real Time telemetered Non-Spin Ancillary Service Schedule for the Controllable Load Resource r represented by QSE q at Resource Node p, integrated over the 15-minute Settlement Interval.

	RTCLRNS q
	MWh
	Real-Time Non-Spin Schedule for Controllable Load Resources for the QSE(The Real-Time telemetered Non-Spin Ancillary Service Schedule for all Controllable Load Resources for the QSE q, integrated over the 15-minute Settlement Interval discounted by the system-wide discount factor.

	SYS_GEN_DISCFACTOR 
	none
	System-Wide Discount Factor – The system-wide discount factor used to discount inputs used in the calculation of Real-Time Ancillary Services Imbalance payment or charge is calculated as the average of the currently approved Reserve Discount Factors (RDFs) applied to the temperatures from the current Season from the year prior.  

	UGEN q, r, p
	MWh
	Under Generation Volumes per QSE per Settlement Point per Resource—The amount under-generated by the Generation Resource r represented by QSE q at Resource Node p for the 15-minute Settlement Interval.

	UGENA q, r, p
	MWh
	Adjusted Under Generation Volumes per QSE per Settlement Point per Resource—The amount under-generated by the Generation Resource r represented by QSE q at Resource Node p for the 15-minute Settlement Interval adjusted pursuant to paragraph (6) above.

	r
	none
	A Generation or Load Resource.

	y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.


(8) 
The payment to each QSE for the Ancillary Service reserves associated with RUC Resources that have received a RUC Dispatch to provide Ancillary Services in which the 15-minute Settlement Interval is part of a RUC Buy-Back Hour based on the RUC opt out provision set forth in paragraph (12) of Section 5.5.2 for a given 15-minute Settlement Interval is calculated as follows:
RTRUCRSVAMT q =
(-1) * (RTRUCRESP q * RTRSVPOR)
RTRDRUCRSVAMT q =
(-1) * (RTRUCRESP q * RTRDP)
Where:

RTRUCRESP q = 
[image: image61.wmf]r

S

 RTRUCASA q, r * ¼
The above variables are defined as follows:

	Variable
	Unit
	Description

	RTRUCRSVAMT q
	$
	Real-Time RUC Ancillary Service Reserve Amount—The total payment |to QSE q for the Real-Time RUC Ancillary Service Reserve payment associated with ORDC for each 15-minute Settlement Interval.

	RTRDRUCRSVAMT q
	$
	Real-Time Reliability Deployment RUC Ancillary Service Reserve Amount—The total payment |to QSE q for the Real-Time RUC Ancillary Service Reserve payment associated with reliability deployments for each 15-minute Settlement Interval.

	RTRUCRESP q
	MWh
	Real-Time RUC Ancillary Service Supply Responsibility for the QSE(The Real-Time Ancillary Service Supply Responsibility pursuant to the Ancillary Service awards for Reg-Up, RRS and Non-Spin for all RUC Resources that have opted out per paragraph (12) of Section 5.5.2 for the QSE q, for the 15-minute Settlement Interval.

	RTRUCASA q, r
	MW
	Real-Time RUC Ancillary Service Awards(The Real-Time Ancillary Service award to the RUC Resource r for Reg-Up, RRS and Non-Spin for the 15-minute Settlement Interval that falls within a RUC-Committed Hour for the QSE q.

	RTRSVPOR
	$/MWh
	Real-Time Reserve Price for On-Line Reserves(The Real-Time Reserve Price for On-Line Reserves for the 15-minute Settlement Interval.

	RTRDP
	$/MWh
	Real-Time On-Line Reliability Deployment Price (The Real-Time price for the 15-minute Settlement Interval, reflecting the impact of reliability deployments on energy prices that is calculated from the Real-time On-Line Reliability Deployment Price Adder.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.






� See Kiowa Power Partners, LLC, 99 FERC ¶ 61,251.


� See Tex. Util. Code §§ 11.009, 39.151(a). See also ERCOT Standard Market Participant Agreement at Section 11(L): (“This Agreement is subject to applicable federal, state, and local laws, ordinances, rules, regulations, orders of any Governmental Authority and tariffs.”).  


� Id.


� See, e.g., Zonal Protocol 4.4.15 QSE Resource Plans: “A Resource may be listed as unavailable to ERCOT if the Resource’s capacity has been committed to markets in regions outside of ERCOT.” See also Nodal Protocol 3.9.1, Current Operating Plan (COP) Criteria, noting that SWGRs can indicate a resource status of OUT to show the resource is “offline and unavailable” to the ERCOT grid.





�Please note NPRRs 884 and 910 also proposes revisions to this section.


��Please note NPRR884 also proposes revisions to this section.





�Please note NPRRs 863, 884, 885, 895, and 910 also propose revisions to this section.
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