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6 Ancillary Services

6.1 Ancillary Services Required by ERCOT

ERCOT shall be responsible for developing a daily Ancillary Services Plan with sufficient Ancillary Services (AS) to maintain the security and reliability of the ERCOT System consistent with ERCOT and North American Electric Reliability Council (NERC) standards. The Ancillary Services required by ERCOT are described below.  ERCOT shall procure and deploy Ancillary Services on behalf of QSEs. 
6.1.1 Balancing Energy Service

As provided by ERCOT to the Qualified Scheduling Entities (QSEs): Balancing Energy is deployed by ERCOT with the goals that (1) Regulation Service in either direction not be depleted during the interval, and (2) Regulation Service up and down energy is deployed in each Settlement Interval such that the net energy in regulation is minimized.  

As provided by a QSE to ERCOT: The provision of incremental or decremental energy dispatched by Settlement Interval to meet the balancing needs of the ERCOT System.

6.1.2 Regulation Service – Down  

As provided by ERCOT to the QSEs: Regulation-down power is deployed in response to an increase in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides.  

As provided by a QSE to ERCOT: The provision of Generation Resource capacity to ERCOT so that ERCOT can deploy power for the purpose of controlling frequency by continuously balancing generation and Load within the ERCOT System.

6.1.3 Regulation Service-Up

As provided by ERCOT to the QSEs: Regulation up power is deployed in response to a decrease in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides. 

As provided by a QSE to ERCOT: The provision of Generation Resource capacity to ERCOT so that ERCOT can deploy power for the purpose of controlling frequency by continuously balancing generation and Load within the ERCOT System.

6.1.4 Responsive Reserve Service

As provided by ERCOT to the QSEs: Operating reserves ERCOT maintains to restore the frequency of the ERCOT System within the first few minutes of an event that causes a significant deviation from the standard frequency. Furthermore, Responsive Reserve Service provides reserved Resources that are deployed for the Operating Hour in compliance with these Protocols in response to loss-of-Resource contingencies on the ERCOT System.

As provided by a QSE to ERCOT: The provision of capacity by unloaded Generation Resources that are on line, Resources controlled by high set under-frequency relays or from Direct Current (DC) tie response.  The DC tie response must be fully deployed within fifteen (15) seconds on the ERCOT System.  

6.1.5 Non-Spinning Reserve Service

As provided by ERCOT to the QSEs: Reserves maintained by ERCOT, that are deployed for the Operating Hour in response to loss-of-Resource contingencies on the ERCOT System. 

As provided by a QSE to ERCOT: Off-line Generation Resource capacity, or reserved capacity from on-line Generation Resources, capable of being ramped to a specified output level within thirty (30) minutes or Loads acting as a Resource that are capable of being interrupted within thirty (30) minutes and that are capable of running (or being interrupted) at a specified output level for at least one (1) hour.

6.1.6 Replacement Reserve Service

As provided by ERCOT to the QSEs: The instruction, by ERCOT, for the deployment of Loads or non-synchronized Generation Resources in order to make available additional Balancing Energy Service.

As provided by a QSE to ERCOT: A Resource capable of providing additional Balancing Energy Service to ERCOT when deployed.  

6.1.7 Voltage Support

As provided by ERCOT to the QSEs: The coordinated scheduling of voltage profiles at transmission busses to maintain transmission voltages on the ERCOT System in accordance with Operating Guides.

As provided by a QSE to ERCOT: The provision of Generation Resource capacity whose power factor and output voltage level can be scheduled by ERCOT to maintain transmission voltages within acceptable limits throughout the ERCOT System in accordance with Operating Guides.

6.1.8 Black Start Service

As provided by ERCOT to QSEs: The procurement by ERCOT through Agreements, pursuant to emergency dispatch by ERCOT and emergency restoration plans of Resources which are capable of self-starting without support from the ERCOT System in the event of a blackout, in order to begin restoration of the ERCOT System to a secure operating state.

As provided by a Generator or a QSE to ERCOT: The provision of Resources under a Black Start Agreement, pursuant to emergency dispatch, which are capable of self-starting without support from the ERCOT System in the event of a blackout.

6.1.9 Reliability Must-Run Service

As provided by ERCOT to QSEs: Agreements for capacity and energy from units which otherwise would not operate and which are necessary to provide voltage support, stability or management of localized transmission constraints under first contingency criteria, as described in the Operating Guides, where Market Solutions do not exist.

As provided by a QSE to ERCOT: The provision of Generation Resource capacity and/or energy Resources under a Reliability Must-Run (RMR) Agreement, including Agreements with Synchronous Condenser Units, whose operation is directed by ERCOT.   

6.1.10 Out-Of-Merit Capacity Service

As provided by ERCOT to QSEs: The provision by ERCOT of Out Of Merit Order (OOM) Replacement Reserve Service from Resources, or Loads acting as a Resource, that would otherwise not be selected to operate because of their place (or absence) in the Merit Order of Resources’ bids for Ancillary Services.  OOMC is used by ERCOT to provide for the availability of sufficient capacity so that Balancing Energy bids are available to solve capacity insufficiency, Congestion, or other reliability needs, when a Market Solution does not exist. 

As provided by a QSE to ERCOT: Generation or Loads acting as a Resource capable of providing additional Balancing Energy Service to ERCOT when deployed.

6.1.11 Out-Of-Merit Energy Service

As provided by ERCOT to QSEs: The deployment by ERCOT for the Settlement Interval of energy from Resources, that may or may not have provided Resource specific premium bids, and used by ERCOT to provide Balancing Energy Service when no Market Solution exists for resolving Congestion or if required in declared emergencies as described in these Protocols. 

As provided by a QSE to ERCOT: The provision of incremental or decremental energy dispatched from a specific Resource in emergency operations by Settlement Interval in Real Time to meet the balancing needs of the ERCOT System when no Market Solution exists or in declared emergencies.

6.2 Providers of Ancillary Services

6.2.1 Ancillary Services Provided Solely by ERCOT 

ERCOT is the sole provider of system-wide Balancing Energy Service; Generation 
Resource unit-specific Voltage Support Service (VSS), Black Start Service, Replacement Reserve Service, and RMR, OOMC and OOME Service to QSEs. 

ERCOT will arrange Resources to provide system-wide VSS, Black Start and RMR Service from QSEs. ERCOT will direct Resources to provide OOMC or OOME in accordance with OOMC Service and OOME Service provisions of these Protocols. 

6.2.2 Ancillary Services Provided in Part by ERCOT and in Part by Qualified Scheduling Entities

Each QSE may self-arrange its obligation assigned by ERCOT for each of the following Ancillary Services:  Regulation Up, Regulation Down, Responsive Reserve, and Non-Spinning Reserve. Any of the Ancillary Services that are not self-arranged will be procured as a service by ERCOT on behalf of the QSEs.

6.3 Responsibilities of ERCOT and Qualified Scheduling Entities

6.3.1 ERCOT Responsibilities

(1) ERCOT through its Ancillary Service functions shall develop the Operating Day Ancillary Service Plan for the ERCOT System and allocate Ancillary Service obligations to individual QSEs.  Unless otherwise provided in these Protocols, a QSE’s allocation for Ancillary Services obligation will be determined for each hour according to that QSE’s Load Ratio Share computation by ERCOT. The QSE Ancillary Service allocation shall be the hourly Load Ratio Share of the Load from the available settlement data, as defined in Section 9.2, Settlement Charges for the same hour and day of the prior week multiplied by the quantity of the service in the Operating Day AS Plan.

PIP144: When system is assigned to LSE and then aggregating to the QSE Level, amend item #1 above with the following:

(1) ERCOT through its Ancillary Service function shall develop the Operating Day Ancillary Service Plan for the ERCOT System and allocate Ancillary Service Obligations to individual LSEs, aggregated to the QSE level. Unless otherwise provide in these Protocols, a QSEs allocation for Ancillary Services obligation will be determined for each hour according to that LSE’s Load Ratio Share computation by ERCOT. The LSE Ancillary Service allocation shall be the hourly Load Ratio Share of the Load from the available settlement data, as defined in Section 9.2, Settlement Charges, for the same hour and day of the prior week multiplied by the quantity of the service in the Operating Day AS Plan
(2) ERCOT shall procure required Ancillary Services not self-arranged by QSEs. 

(3) ERCOT accepts Ancillary Service bids only from QSEs.

(4) ERCOT shall allow the same capacity to be bid as multiple Ancillary Services types recognizing that this capacity may only be selected for one service.

(5) ERCOT shall ensure provision of Ancillary Services to all ERCOT System Market Participants in accordance with these Protocols.

(6) ERCOT shall not discriminate when obtaining Ancillary Services from QSEs submitting Ancillary Service bids.  ERCOT shall not discriminate between Self-Arranged Ancillary Services and ERCOT-procured Ancillary Services when dispatching Ancillary Services.

(7) For AS that are not self-arranged, ERCOT shall procure any additional Resources ERCOT requires during the Day-Ahead Scheduling Process, the Adjustment Period process, or the Operating Period.  

(8) ERCOT shall procure Resources that are used to provide Reliability Must-Run Service or Black Start Service through longer-term Agreements.

(9) Following submission of QSE self-arranged schedules, ERCOT will identify the remaining amount of Ancillary Services that must be acquired in order to complete ERCOT’s Day-Ahead Ancillary Services Plan. Regulation Up, Regulation Down, Responsive, and Non-Spinning services will be procured by ERCOT on the timeline described in Section 4, Scheduling. 

(10) ERCOT will not profit financially from the market. ERCOT will follow the Protocols with respect to the procurement of Ancillary Services and will not otherwise take actions regarding Ancillary Services with the intent to influence, set or control market prices.  

(11) ERCOT will provide that Market Clearing Prices are posted on the Market Information System (MIS) in a timely manner as stated in Section 12.4.1, Scheduling Information, of these Protocols. ERCOT will monitor Market Clearing Prices for errors and will “flag” for further review questionable prices before posting, and make adjustments or notations in the posting if there are conditions that cause the price to be questionable.  ERCOT may only correct the price consistent with these Protocols.  

(12) ERCOT shall post the aggregated ERCOT AS Bid Stacks in accordance with Section 12.4.2, Ancillary Service Related Information of these Protocols.

(13) ERCOT will, through procurement processes specified in these Protocols, procure Ancillary Services as required and charge QSEs for those Ancillary Services in accordance with these Protocols.

(14) ERCOT will ensure ERCOT System reliability and resource adequacy but will afford the market a reasonable opportunity to supply reliability solutions. 

(15) ERCOT will not substitute one type of Ancillary Service for another.

(16) ERCOT shall strive to use Market Solutions to manage Congestion prior to using OOMC or RMR.  

(17) ERCOT will make reasonable efforts to minimize the use of OOMC or contracted RMR Facilities.

(18) ERCOT will provide timely information to those Resource units providing OOMC and RMR services as to the specific use of each unit dispatched.

6.3.2 Qualified Scheduling Entity Responsibilities

(1) Unless contracted otherwise, and with the exception of Balancing Energy decremental bids as described in Section 4, Scheduling, of these Protocols, Resources capable of providing Ancillary Services are not required to provide those Resources or to submit bids to ERCOT, provided, however, Resources shall honor bids submitted to ERCOT for Ancillary Services under these Protocols and shall, use reasonable efforts to provide Ancillary Services in accordance with applicable emergency procedures in these Protocols and in the Operating Guides.

(2) Ancillary Service providers shall provide and deploy, as directed by ERCOT, the Ancillary Service(s) that they have agreed to provide.

(3) QSEs may specify Self-Arranged Ancillary Services in accordance with the Day-Ahead Scheduling as described in Section 4.4, Day Ahead Scheduling Process.


[PIP 106: Current design does not provide for DLC Profiles. When DLC Profiles are implemented add this item (4) to section 6.3.2 ]

(4) 
QSEs that have Direct Load Control programs as described in Section 18.7.2, Load Profiling of ESI IDs Under Direct Load Control, will notify ERCOT immediately of any deployment of the program.  This applies solely to QSEs using Load Profiling for Settlement.  

6.4 Standards and Determination of the Control Area Requirements for Ancillary Services

6.4.1  Standards for Determining Ancillary Services Quantities 

(1) ERCOT shall comply with the requirements for determination of Ancillary Service quantities as specified in these Protocols and the Operating Guides. 

(2) ERCOT shall, at least annually, determine with supporting data, the methodology for determining the minimum quantity requirements for each Ancillary Service needed for reliability.

(3) The ERCOT Board shall review and approve ERCOT's methodology for determining the minimum Ancillary Service requirements.

(4) If ERCOT determines a need for additional Ancillary Service Resources pursuant to these Protocols or the Operating Guides, after an Ancillary Services Plan for a specified day has been posted, ERCOT will inform the market by posting on the Market Information System, of ERCOT’s intent to procure additional Ancillary Service Resources in accordance with Section 4.5.8, ERCOT Notice to Procure Additional Ancillary Services.  ERCOT will post the reliability reason for the increase in service requirements.

(5) Once specified by ERCOT for an hourly interval, Ancillary Service quantity requirements may not be decreased.

(6) ERCOT shall instruct such that sufficient Resource capacity is on line, in appropriate locations, and available to ERCOT to meet the potential needs of the ERCOT System.

(7) ERCOT shall include in its AS plan sufficient capacity to automatically control frequency to meet NERC standards.  

(8) ERCOT will post Engineering Studies on the MIS representing specific Ancillary Service requirements as described in Section 12, ERCOT Market Information System.

6.4.2 Determination of ERCOT Control Area Requirements

By the 20th day of the current month, ERCOT will post a forecast of minimum Ancillary Services quantity requirements for the next calendar month.

Prior to 0600 of the Day Ahead, ERCOT will use the Day-Ahead Load forecast and will develop an Ancillary Services Plan that identifies the amount of Ancillary Services necessary for each hour of the next day as specified in Section 4, Scheduling. The amount of Ancillary Services required may vary depending on ERCOT System conditions from hour to hour.

By 0600 of the Day Ahead, ERCOT will post an ERCOT System and zonal Load forecast for the next seven (7) days, by hour.  ERCOT will notify each QSE of its allocated share of Ancillary Services for each hour for the next day, as specified in Section 4, Scheduling.  ERCOT will make available to Market Participants any ERCOT area Load forecasts used in the determination of its ERCOT System and zonal forecasts. 
PIP134: There are concerns that w/o using the Messaging System, the information is susceptible to screen scrapes. Once the system uses the Messaging System. The first sentence of the paragraph above should be replaced as follows:

By 0600 of the Day Ahead, ERCOT will post an ERCOT System and zonal Load forecast for the next seven (7) days, by hour using the Messaging System.  

ERCOT will determine the total required amount of each Ancillary Service using the Operating Guides and the following: 

(1) Balancing Energy Service: ERCOT will estimate Balancing Energy needs based on the actual Load, the difference in forecasted Loads and Loads reported in bilateral schedules, deployed Regulation Service, and forecasted Congestion. 

(2) Regulation Service: ERCOT will use its operational judgment and experience to determine the quantity of Regulation-Up and Regulation-Down procured. The quantity of Regulation-Up may differ from the quantity of Regulation-Down in any particular hour.

(3) Responsive Reserve Service: The requirement for Responsive Reserves is specified in the Operating Guides.  Using ERCOT-approved procedures ERCOT may increase the quantity requirement based on its judgment of reliability conditions.

(4) Non-Spinning Reserve Service: ERCOT will use its operational judgment and experience to determine the quantity of Non-Spinning Reserves procured. 

(5) Replacement Reserve Service:  Replacement Reserves are procured from Generation Resource units planned to be off-line and Load acting as a Resource that are available for interruption during the period of requirement.  Energy is deployed from these procured Resources by requiring them to bid into the Balancing Energy market. ERCOT will consider the Generation Resource capacity on line, based on Resource Plans, in its determination of Zonal Congestion and Local Congestion requirements.  ERCOT will evaluate the need for Replacement Reserves necessary to correct for ERCOT total capacity insufficiency, Zonal Congestion, or Local Congestion. ERCOT shall determine the amount of RPRS to provide sufficient capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides, given ERCOT forecasted Load conditions as posted on the Market Information System.  

(6) Voltage Support:  ERCOT in coordination with the TDSPs shall conduct studies to determine the normally desired Voltage Profile for all Generation Resource busses in the ERCOT System and shall post all Voltage Profiles on the Market Information System.  ERCOT may temporarily modify its requirements based on current system conditions. ERCOT shall determine the amount of Voltage Support Service needed to provide sufficient reactive capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides.

(7) Black Start Service: ERCOT shall periodically determine and review the location and number of Black Start Resources required as well as special transmission needs required. ERCOT and providers of this service shall meet the requirements as specified in the Operating Guides and in NERC policy. 

6.5 Technical Requirements for Providers of Ancillary Services 

Providers of Ancillary Services shall meet the general requirements specified in the subsection 6.5.1, General Technical Requirements below as well as the requirements of the specific Ancillary Service being provided, as described in Sections 6.5.2, Balancing Energy Service through 6.5.10, Out of Merit Capacity and Out of Merit Energy Services.

6.5.1 General Technical Requirements

Providers of Ancillary Services shall meet the following general requirements. 

6.5.1.1 Requirement for Operating Period Data for System Reliability and Ancillary Service Provision 

Operating Period data will be used by ERCOT to monitor the Real Time reliability of the ERCOT System, and will be used in network analysis software to predict the short-term reliability of the ERCOT System. Each TDSP, at its own expense, may obtain such Operating Period data from ERCOT or from QSEs.

(1) A QSE representing a Generation Entity that has Generation Resources connected to a TDSP shall provide the following Real Time data to ERCOT for each individual generating unit at a Generation Resource plant location and ERCOT will make the data available to the Generation Resource’s host TDSP (at TDSP expense):

(a) Gross or net real power, 

(b) Gross or net reactive power,

(c) If gross quantities are provided, the plant auxiliary Load data will also be supplied,

(d) Status of switching devices in the plant switchyard not monitored by the TDSP affecting flows on the ERCOT System,

(e) Frequency bias of portfolio Generation Resources under QSE operation,

(f) Any data mutually agreed by ERCOT and the QSE to adequately manage system reliability,

(g) Generator breaker status,

(h) High Operating Limit, and

(i) Low Operating Limit.  

(2) Any QSE providing Responsive Reserve and/or Regulation must provide for communications equipment to receive ERCOT telemetered control deployments of service power.  

(3) Any QSE providing Regulation Service must provide appropriate Real Time feedback signals to report the control actions allocated to the QSEs Generation Resources. 

(4) Any QSE that represents a provider of Responsive Reserve, Non-Spinning Reserve, or Replacement Reserve using Load as a Resource shall provide separate telemetry of the real power consumption of each Load providing the above Ancillary Services and the status of the breaker controlling that Load. If Load is used as a Responsive Reserve Resource, the status of the high-set under frequency relay will also be telemetered.

(5) Real Time data for reliability purposes must be accurate to within three percent (3%). This telemetry may be provided from relaying accuracy instrumentation transformers.

PIP 112: Inset #5 below when BUL is implemented
(5) Any QSE that represents a qualified provider of Balancing Up - Load (BUL) need not provide telemetry but rather shall provide an estimate in real-time representing the real power interrupted in response to the deployment of Balancing Up Load (BUL).

(6) Real Time data for reliability purposes must be accurate to within three percent (3%). This telemetry may be provided from relaying accuracy instrumentation transformers.

6.5.2 Balancing Energy Service

The Balancing Energy Service bids shall consist of Balancing Energy Service Up and Balancing Energy Service Down bids. All Balancing Energy Service provider bids must be entered by the close of the Adjustment Period for the effective Operating Hour and shall become an obligation at the close of the Adjustment Period. However, Balancing Energy Service provider bids may be withdrawn at any time prior to the close of the Adjustment Period. 

(1) Balancing Energy Service bids must specify Congestion Zone, a ramp rate, and service time period.  Balancing energy service up bids consist of monotonically increasing ordered pairs ($/MWh, MW). Balancing energy service down bids consist of monotonically decreasing ordered pairs ($/MWh, MW).
PIP112: Replace beginning paragraph and item 1 above with the following when BUL is implemented: 

The Balancing Energy Service bids shall consist of Balancing Energy Service Up, Balancing Energy Service Down, and Balancing Up - Load bids. All Balancing Energy Service provider bids must be entered by the close of the Adjustment Period for the effective Operating Hour and shall become an obligation at the close of the Adjustment Period. However, Balancing Energy Service provider bids may be withdrawn at any time prior to the close of the Adjustment Period. 

(1) Balancing Energy Service bids must specify Congestion Zone, the type of bid, either a Resource or a BUL used to deploy the service, a ramp rate, and service time period.  

(a) 
For Balancing Energy Service Up and Balancing Energy Service down, the bid curve consists of monotonically increasing ordered pairs of dollars per megawatt hour and cumulative megawatts ($/MWh, MW).

(b) 
For Balancing Up – Load, the bids consist of blocks in dollars per megawatt hour and megawatts ($/MWh, MW). If the full block cannot be deployed the bid will be bypassed.
(2) QSEs shall provide Balancing Energy Down Service bids prior to the close of the Adjustment Period equal to or greater than ERCOT posted percentage at 0600 of the Day Ahead according to Section 4.4.5, Notification to QSEs of Mandatory Balancing Energy Service Down Bid Percentage Requirements and Section 4.5.2, Receipt of QSE’s Balancing Energy Bid Curves. 

(3) ERCOT shall order all bids received for Balancing Energy Service Up from lowest bid price to highest bid price. ERCOT will determine the total amount of energy bid in the stack available in sixty (60) minutes.  

PIP112: Replace item #3 above when BUL is implemented:
(3) 
ERCOT shall order all bids received for Balancing Energy Service Up and Balancing Up – Load together from lowest bid price to highest bid price.  This combination shall be the Balancing Energy Service Up bid stack.  ERCOT will determine the total amount of energy bid in the stack available in sixty (60) minutes.  

(4) ERCOT will determine the required amount of Balancing Energy Service such that Regulation Service Up energy and Regulation Service Down energy is provided in each Settlement Interval.  

(5) ERCOT will plan to deploy Balancing Energy Service in each Settlement Interval in a manner that will minimize total net energy from Regulation Service.  

(6) The Balancing Energy Service deployment will be in megawatts. The Balancing Energy obligation shall be the power requested integrated over the interval considering ramping specifications in the QSE’s bid.  

(7) Balancing Energy Service may only be deployed in the Operating Period. ERCOT’s selection of energy from Ancillary Service Resources for deployment shall be based on the price Merit Order of bids received and bid ramp rate and not on the expected MCPE.  The ERCOT System Operator making Balancing Energy Service decisions shall not have access to the individual Balancing Energy Service bid prices or the expected MCPE.

(8) If the Balancing Energy Service Up Bid Stack does not overlap with the Balancing Energy Service Down Bid Stack, and ERCOT is using Balancing Energy Service Up and needs a lesser amount of Balancing Energy, ERCOT must first recall any Balancing Energy Service Up prior to deploying any Balancing Energy Service Down, unless resolving Local Congestion.  

(9) If the Balancing Energy Up bid prices are lower than Balancing Energy Down bid prices, also known as overlap, and deployment required of Balancing Energy Service would result in an MCPE within the overlap then, the Balancing Energy Up and Balancing Energy Down or a portion of each are deployed, unless resolving Local Congestion.   

(10) If ERCOT is using Balancing Energy Service Down and needs a greater amount of Balancing Energy, ERCOT must first recall any Balancing Energy Service Down prior to deploying any Balancing Energy Service Up, subject to this subsection.  

(11) If ERCOT is using Balancing Energy Service Up and needs a lesser amount of Balancing Energy, ERCOT must first recall any Balancing Energy Service Up prior to deploying any Balancing Energy Service Down, subject to this subsection.  

(12) Balancing Energy Service Up and Down shall not be deployed in the same Settlement Interval in the same Congestion Zone, unless clearing an overlap in the Balancing Energy Service Up and Balancing Energy Down bid prices, or solving Local Congestion.  

(13) ERCOT shall provide ten (10) minutes notice to the QSEs providing Balancing Energy Service Up or Balancing Energy Service Down to change deployment via the Messaging System. 

(14) ERCOT shall provide notice electronically via the Messaging System to each QSE with the number of megawatts expected to be delivered as a result of Balancing Energy Service Dispatch Instructions.

(15) Loads acting as a Resource and providing Balancing Energy Service must be capable of responding to ERCOT Dispatch Instructions in a similar manner to Generation Resources. 

PIP112: Replace items #14 and 15 above with the following when BUL is implemented
(14) 
ERCOT shall provide notice electronically via the Messaging System to each QSE with the number of megawatts expected to be delivered as a result of Balancing Energy Service Dispatch Instructions.  The Messaging System will identify requests for Balancing Up – Load.
(15) 
Loads acting as a Resource and providing Balancing Energy Service must be capable of responding to ERCOT Dispatch Instructions in a similar manner to Generation Resources. BUL is not considered to be a Load acting as a Resource.
(16) The deployment of power shall be constrained by the bidders’ specified ramp rate except during EECP Operations.

(17) QSEs are expected to comply with Balancing Energy Service Dispatch Instructions by ramping during a fixed ramp period starting five (5) minutes prior to the target service interval.  Energy provided outside of the target Settlement Interval as a result of ramping at the specified rate will not be considered part of the Dispatch Instruction. 
[PIP110:  Ramp rates are included in the P1 interface view for Balancing Energy Instructed Deployments.  The interface data point is only the Cleared MW amount.  The Ramp Rate Limit and Ramp Rate Actual are defined in the interface view; however, the approach for including the ramp rate in the energy instruction has not been defined. Once the system is modified to include ramp rates as part of the Dispatch Instructions, item #17 above will be replaced with the following:] 

(17) 
QSEs are expected to comply with Balancing Energy Service Dispatch Instructions by ramping at the QSE specified ramp rate starting five (5) minutes prior to the target service interval.  Energy provided outside of the target Settlement Interval as a result of ramping at the specified rate will be considered an instructed deviation.
(18) Balancing Energy Service deployment instructions by ERCOT to any QSE are constrained by the amount of power that can be deployed in fifteen (15) minutes at the QSE specified ramp rate in the QSE’s bid.  

(19) Balancing Energy Service recall instructions by ERCOT are not constrained by the QSE specified ramp rate.  However, the QSE is expected to recall those instructions at a fixed ramp period .  Energy provided outside of the target settlement interval as a result of the ramping specified above will not be considered part of the Dispatch Instruction
PIP110: Once the system is modified to include ramp rates as part of the Dispatch Instructions, item #19 above will be replaced with the following:

(19) 
Balancing Energy Service recall instructions by ERCOT are not constrained by the QSE specified ramp rate.  However, the QSE is expected to recall those instructions at the specified ramp rate.  Energy provided outside of the target settlement interval as a result of the ramping specified above will be considered instructed deviation.
(20) ERCOT shall not use Loads acting as a Resource qualified to provide  Balancing Energy Service under the OOME instructions and pricing structure.  

PIP112: Replace items #17 through #20 with the following once BUL is implemented:
(17) 
With the exception of Balancing Up – Load, QSEs are expected to comply with Balancing Energy Service Dispatch Instructions by ramping at the QSE specified ramp rate starting five (5) minutes prior to the target service interval.  For Balancing Up – Load, QSEs are expected to comply with Balancing Energy Service Dispatch Instructions by interrupting load as close to the target interval as possible.  Energy provided outside of the target Settlement Interval as a result of ramping at the specified rate will be considered an instructed deviation.  
(18) 
With the exception of Balancing Up - Load, Balancing Energy Service deployment instructions by ERCOT to any QSE are constrained by the amount of power that can be deployed in fifteen (15) minutes at the QSE specified ramp rate in the QSE’s bid.  Deployment instructions for Balancing Up - Load are constrained by the amount of the block bid.
(19) Balancing Energy Service recall instructions by ERCOT are not constrained by the QSE specified ramp rate.  However, the QSE is expected to recall those instructions at the specified ramp rate.  Energy provided outside of the target settlement interval as a result of the ramping specified above will be considered instructed deviation.

(20) Loads acting as Resources qualified to provide Responsive Reserve, Non-Spinning Reserve, or Replacement Reserve Services may also be used by ERCOT to provide Balancing Energy under the OOME instructions and pricing structure. ERCOT shall not use Loads qualified to provide only Balancing Up Load Service under the OOME instructions and pricing structure.  

[PIP119: The calculation for OOME only takes instructions to generators into account.  There is no provision for Loads acting as Resource in the OOME market. Once LaaR can be taken into account, item 20 above should added above]
(21) The minimum number of megawatts of Balancing Energy Service that may be offered to ERCOT is one (1) MW.

6.5.3 Regulation Service (RGS)

(1) The QSE’s control system must be capable of receiving digital control signals from ERCOT’s control system, and of directing its units to respond to the control signals, in an upward and downward direction to balance Real Time demand and Resources, consistent with established NERC and ERCOT operating criteria.

(2) Any QSE providing RGS must provide for communications equipment to receive telemetered control deployments of power from ERCOT. 

(3) QSEs must demonstrate to ERCOT that they have the capability to switch control to constant frequency operation as specified in the Operating Guides using telemetry at the QSE’s control center.  ERCOT authorized operations of the QSEs regulation control system on constant frequency will be considered a Dispatch Instruction to deviate from schedule energy.

(4) QSEs providing RGS will be required to provide a feedback signal meeting the requirements of ERCOT.  

(5) The Resource providing RGS must be capable of delivering the full amount of regulating capacity offered to ERCOT within ten (10) minutes. 

(6) The minimum amount of RGS that may be offered to ERCOT is one (1) MW.

(7) QSE’s bids will be in accordance with Section 4, Scheduling.   

(8) Regulation instructions will be included in a QSEs SCE calculation as instructed deviations.  

(9) Each Generation Resource providing RGS must meet additional technical requirements specified in Section 6.10 Ancillary Service Qualification, Testing and Performance Standards of these Protocols.

(10) Generation Resources providing RGS must have their governors in service.

(11) RGS is deployed proportionately to all providers.

(12) Resources providing RGS must have sufficient qualified Generation Resources that will be online and able to respond in the Operating Hour for which they have been selected to provide the Ancillary Service.

6.5.4 Responsive Reserve Service

(1) Responsive Reserve Service (RRS) may be provided by:  (a) unloaded Generation Resources that are on-line, (b) Resources controlled by high-set under-frequency relays, (c) hydro Responsive Reserves, or, (d) from DC Tie response that stops frequency decay.  The minimum amount of RRS provided by Generation Resources shall be as specified in the Operating Guides. QSE’s Generation Resources providing RRS must be on-line and capable of ramping to the awarded output level within ten (10) minutes of the notice to deploy energy, must be immediately responsive to system frequency, and must be able to maintain the scheduled level for the period of service commitment. The amount of RRS on an individual Generation Resource may be further limited by requirements of the Operating Guides.

(2) A QSE’s Load acting as a Resource must be loaded and capable of unloading the scheduled amount of RRS within ten (10) minutes of instruction by ERCOT and by action of underfrequency relays as specified by the Operating Guides.

(3) Any QSE providing RRS must provide communications equipment to receive ERCOT telemetered control deployments of power. 

(4) Generation Resources providing RRS must have their governors in service.

(5) Loads Acting as a Resource providing RRS must provide a telemetered output signal, including breaker status and status of the under-frequency relay. 

(6) The minimum amount of RRS that may be offered to ERCOT is one (1) MW.  

(7) QSEs that provide the Resource for Responsive Reserve Service must ensure that Resources providing the service must be able to respond in the Operating Hour for which they have been selected to provide the RRS.  Each Generation Resource and Load acting as a Resource and providing RRS must meet additional technical requirements specified in Section 6.10, Ancillary Service Qualification, Testing and Performance Standards of these Protocols.

(8) The amount of Resources on high-set under-frequency relays providing RRS will be limited as prescribed in the Operating Guides.  

(9) QSE bids for RRS will be in accordance with Section 4, Scheduling.

6.5.5 Non-Spinning Reserve Service (NSRS)

(1) NSRS providers must be capable of being synchronized and ramped to their bid-specified output level within thirty (30) minutes. NSRS can be provided from unloaded on-line capacity that can ramp within thirty (30) minutes or Load acting as a Resource that is capable of unloading within thirty (30) minutes and that is not fulfilling any other commitment from the capacity, including participation in ERCOT markets, self-generation, or other energy transactions. 

(2) Loads providing NSRS must provide a telemetered output signal, including breaker status. 

(3) The minimum amount of NSRS that may be offered to ERCOT is one (1) MW. 

(4) Each Generation Resource and Load acting as a Resource and providing NSRS must meet additional technical requirements specified in Section 6.10, Ancillary Service Qualification Testing and Performance.

(5) QSEs using Loads to provide NSRS must be capable of responding to ERCOT Dispatch Instructions in a similar manner to QSEs using Generation Resource to provide NSRS.  

(6) Resources providing NSRS must be able to respond in the hours for which they have been scheduled to provide the Ancillary Service. 

(7) QSE bids for NSRS will be submitted in accordance with Section 4, Scheduling.  

6.5.6 Replacement Reserve Service

(1) Replacement Reserve Service (RPRS) is provided by Resources that may otherwise be unavailable to ERCOT in the hours that ERCOT requests RPRS.  These Resources may include Generation Resources that are expected to be off-line in the requested hours and Loads acting as a Resource that otherwise may be unavailable to be dispatched by ERCOT, i.e. Loads not declared as an active Resource in the Resource Plan at the time of the RPRS procurement.   

(2) Resources providing RPRS must provide a telemetered output signal, including breaker status. 

(3) The minimum amount of RPRS that may be offered to ERCOT is one (1) MW.

(4) Resources eligible to bid must meet additional technical requirements specified in Operating Guides

(5) There may only be one RPRS bid from any given Resource.

(6) Generation Resource and Loads acting as a Resource accepted for RPRS must be able to respond in the hours for which they have been selected to provide the Ancillary Service.

(7) QSEs using Loads to provide RPRS must be capable of responding to ERCOT Dispatch Instructions in a similar manner to QSEs using Generation Resources to provide RPRS.  

(8) Each Generation Resource and Load acting as a Resource providing RPRS must meet additional technical requirements specified in the Ancillary Service Qualification, Testing and Performance Standards, 6.10.  QSEs must comply with their Balanced Schedule despite any generation provided by the RPRS unit.  For example, the QSE supplying RPRS must adjust other Resources to accommodate the minimum operating output of the RPRS Resource selected by ERCOT in order to comply with their Balanced Schedule and Dispatch Instructions. 

(9) QSE bids for RPRS will be in accordance with Section 4, Scheduling.

(10) RPRS may not be self-arranged by the QSE.

6.5.7 Voltage Support Service

(1) A QSE’s Generation Resource is expected to operate within the reactive power capability requirements specified in these Protocols and the Operating Guides.  

(2) A QSE’s Generation Resource must be capable of maintaining a Voltage Profile limited to the quantity of Reactive Power the Generation Resource can produce at rated capability, (MW), and a power factor of .95 leading or lagging measured at the unit main transformer high voltage terminals. This quantity of Reactive Power is the Unit Reactive Limit (URL).  

(3) Qualified renewable generators (as described in Section 14, Renewable Energy Credit Trading Program) and Generation Resources in operation prior to September 1, 1999 whose current design does not allow them to meet the URL as stated above, will be required to maintain a Voltage Profile that is limited to the quantity of reactive power that the Generation Resource can produce at it’s rated capability (MW) using procedures and criteria as described in the Operating Guides.

(4) A QSE’s Generation Resource is expected to be compliant with the Operating Guides for response to transient voltage disturbance.

(5) Each Generation Resource providing Voltage Support Service must meet technical requirements specified in the Ancillary Service Qualification, Testing and Performance Standards section of these Protocols, Section 6.10.

(6) ERCOT shall establish, and update as necessary, Voltage Profiles at points of interconnection of Generation Resources to maintain system voltages within established limits

(7) ERCOT shall communicate to the QSE the desired voltage at the point of generation interconnection by providing Voltage Profiles.  

(8) ERCOT shall deploy static Reactive Power Resources as required to continuously maintain dynamic Reactive Reserves from QSEs, both leading and lagging, adequate to meet ERCOT System requirements.

(9) A QSE’s Generation Resource shall operate with the unit’s automatic voltage regulator (AVR) in use unless specifically directed to operate in manual mode by ERCOT, or unless the QSE determines a need to operate in manual in emergency conditions.  When the QSE changes the mode, the QSE shall promptly inform ERCOT. Any QSE-controlled power system stabilizers will be kept in service whenever possible.  QSEs’ control centers will monitor the status of their regulators and stabilizers.
(10) QSEs shall meet, within established tolerances, and respond to changes in the Voltage Profile established by ERCOT subject to the stated QSE Reactive Power and actual power operating characteristic limits and voltage limits.

6.5.8 Black Start Service

(1) Providers of Black Start Service shall meet the requirements specified in NERC policy.

(2) Each Resource providing Black Start Service must meet technical requirements specified in the Ancillary Services Qualification, Testing and Performance Standards section of Section 6.10.

(3) Beginning in 2001, ERCOT will request bids from Generation Resource Entities for the provision of Black Start Service.  Such bids shall be due on or before October 1, of each year.  Bids will be evaluated and contracted by December 31 for the following calendar year.  ERCOT shall ensure Black Start Services are arranged, provided, and deployed as necessary to reenergize the ERCOT System following a total or partial system blackout.

(4) ERCOT shall schedule random testing or simulation, or both, to verify Black Start Service is operable according to the ERCOT System restoration plan. Testing and verification will be in accordance with established qualification criteria

(5) QSEs representing Generation Resources contracting for Black Start Services shall participate in training and restoration drills coordinated by ERCOT.

(6) ERCOT shall periodically conduct system restoration seminars for all TDSPs, QSEs, Generation Entities and other Market Participants.

6.5.9 Reliability Must-Run Service

(1) ERCOT shall follow published procedures when scheduling RMR Units and make available through posting on the MIS all studies supporting the need for declaring units as RMR Units. ERCOT should make every attempt to minimize the use of RMR Facilities. ERCOT should have the right to dispatch an RMR Unit at any time for transmission reliability.  ERCOT will dispatch the unit as early as possible once conditions are identified that require the use of the RMR Facility, as defined in Section 4, Scheduling and the RMR Agreement.

(2) Each RMR Unit providing Reliability Must Run Service must meet technical requirements specified in Section 6.10 Ancillary Services Qualification, Testing and Performance Standards.

(3) RMR Service is a contracted service between the owners or operators of Generation Resources and ERCOT.  Any multi-year Agreement must be approved by the ERCOT Board prior to execution of the Agreement.  An RMR Standard Agreement is included in Section 22, Protocols Agreements.

(4) A Generation Resource is eligible for RMR status based on criteria established by ERCOT indicating its operation is necessary to support ERCOT System reliability. A Generation Entity can only obtain RMR Agreements where necessary to ensure ERCOT System reliability according to the Operating Guides.  

(5) A Generation Resource cannot be compelled to enter into an RMR Agreement. Owners of Generation Resources that are uneconomic to remain in service can voluntarily petition ERCOT for contracted RMR status. ERCOT will be required to attest as to whether the unit is necessary for system reliability based on a defined set of planning criteria established in the Operating Guides.  If ERCOT determines that the nominated unit is required for system reliability, the Generation Entity may request ERCOT to allow operation as a Synchronous Condenser in place of RMR operation.  If Synchronous Condenser operation is offered by the Generation Entity, ERCOT shall accept Synchronous Condenser operation unless ERCOT reasonably determines that a Synchronous Condenser operation is not adequate to meet System Reliability according to the Operating Guides. 

(6) ERCOT must acquire the entire capacity of each RMR Unit.

(7) RMR Units may not participate in the bilateral capacity and energy markets, including Self-Arranged Ancillary Services.  RMR Units may participate in the Balancing Energy market during times when ERCOT has requested the unit to run at less than full capacity.  ERCOT may dispatch an RMR Unit prior to procuring OOMC or OOME services on other units provided the time of use constraints of the RMR Unit are maintained.

(8) RMR Units are dispatched by ERCOT only when necessary to provide ERCOT System security, including any emergency situation.

(9) ERCOT will treat the undeployed energy from RMR Units like any other unit for purposes of Balancing Energy Service Up provided the time of use constraints of the RMR Unit are maintained.  

(10) ERCOT will administer RMR Agreements in such a way as to minimize the use of RMR Units as much as practicable.  ERCOT will provide to all Market Participants all information relative to the use of RMR including energy deployed.  

(11) Entity may not use the RMR Unit for:

(a) Participation in the bilateral energy market;

(b) Self-provision of energy except for plant auxiliary Load obligations under the RMR Agreement;

(c) Provision of Self Arranged Ancillary Services to any Entity;

(d) Ancillary Services markets, except for incremental bids into the Balancing Energy Services market to the extent allowed in the RMR Agreement.

6.5.10 Out-Of-Merit Capacity and Out- of-Merit Energy Services

(1) ERCOT will use OOMC and OOME Services to procure additional capacity and energy required to provide reliable ERCOT System operation, as determined by ERCOT. 

(2) Any Generation Resource or Load acting as a Resource may be called upon by ERCOT to provide OOMC or OOME service, in any time frame that the Resource or Load is listed as available in the Resource Plan.

(3) OOMC is used by ERCOT only when necessary to provide ERCOT System security and capacity adequacy. ERCOT will call on OOMC and OOME service in such a way as to minimize the use of this service as much as practicable.

(4) OOME will be settled in accordance with Balancing Energy settlement provisions in Section 9, Settlement and Billing. 

(5) Bids from Loads acting as Resources may also be used by ERCOT under the OOME instructions and pricing structure.

(6) The QSE associated with the Generation Resource or Load acting as a Resource that receives a Dispatch Instruction to provide OOMC and/or OOME service(s) must use all commercially reasonable efforts to provide the requested service(s).  If the QSE declines the Dispatch Instruction according provisions of Section 5.4.4, Compliance with Dispatch Instructions, of these Protocols to provide OOMC and/or OOME service(s), ERCOT will post such declines on the MIS.

6.6 Selection Methodology

6.6.1 Qualified Scheduling Entity Rights and Obligations to Self-Arrange Ancillary Service Resources

(1) QSEs may self-arrange only Regulation Up, Regulation Down, Responsive Reserve Services, and Non-Spinning Reserve Services.  

(2) A QSE may self-arrange Resources by indicating the amount of each Ancillary Services that will be self-arranged in each hour of the Operating Day. 

(3) The quantity self-arranged specified by a QSE at 1100 in the Day Ahead shall not be changed for the Day Ahead obligation, unless ERCOT allows schedules to be updated at 1300 in accordance with Section 4.4.10, QSE Submittal of Updated Balancing Energy Schedules.  

(4) The quantity of Self-Arranged AS specified by a QSE in response to a notice by ERCOT to obtain additional AS in the Adjustment Period cannot be greater than the allocated additional AS amount and cannot be changed once committed to ERCOT.

(5) QSEs may schedule with ERCOT to provide Ancillary Services on another QSE’s behalf by notifying ERCOT consistent with the requirements of Section 4, Scheduling.

6.6.2 Competitive Procurement of Ancillary Service Resources by ERCOT

(1) Except where stated to the contrary in these Protocols, ERCOT shall, to the extent the Ancillary Service Resource bids are available, use competitive procurement processes to procure sufficient Ancillary Service Resources to meet the requirements specified in these Protocols.

(2) QSEs may submit bids to provide Regulation Down, Regulation Up, Responsive Reserves, and Non-Spinning Reserves, as part of the Scheduling Process in accordance with Section 4, Scheduling.

(3) QSEs offering Balancing Energy Up, Balancing Energy Down, and Replacement Reserves can offer bids through the Adjustment Period, in accordance with Section 4.5, Adjustment Period Scheduling Process.

(4) QSE’s bids to provide Ancillary Services will continue to be valid until expired or withdrawn by the QSE. Bids may not be withdrawn during bid evaluation by ERCOT as described in Scheduling Sections 4.4 Day Ahead Scheduling Process and Section 4.5Adjustment Period Scheduling Process or after the bid is selected. 

(5) QSEs may only submit bids from that portion of any Resource not used to provide capacity and energy to supply the Resources in the QSE’s Balanced Schedule. 

(6) Other than as specified for Congestion Management, ERCOT shall select Ancillary Services capacity based on the lowest Ancillary Service bids, including capacity bids for RGS Up, RGS Down, RRS, NSRS, and RPRS. For each of RGS Up, RGS Down, RRS, NSRS and RPRS, ERCOT will determine a MCPC for each settlement period as specified in Section 6.6 Selection Methodology. 

(7) Other than as specified for Congestion Management, ERCOT shall dispatch energy from the Balancing Energy Service bids based on price Merit Order and the requirements specified in Section 5, Dispatch Instructions.

(8) For Congestion Management, ERCOT shall, if possible, resolve all Congestion using the Balancing Energy Service by Congestion Zone. 

(9) ERCOT shall establish, through a competitive procurement process, long-termagreements with Resources needed to provide Black Start capability.  

6.6.3 ERCOT Day-Ahead Ancillary Service Procurement Process

6.6.3.1 General Procurement Requirements

(1) ERCOT shall conduct daily the Day Ahead bidding process for the purpose of procuring the quantities of Resources as specified in the Ancillary Services plan for all Operating Hours of the next Operating Day to provide Regulation Up, Regulation Down, Responsive Reserves, and Non-Spinning Reserves. 

(2) ERCOT shall procure Resources in the Day-Ahead market sequentially for each hour of the next Operating Day, in the following order: Regulation – Down, Regulation – Up, Responsive Reserves, and Non-Spinning Reserves.  ERCOT will also procure Replacement Reserves, if needed, prior to the end of the Day Ahead market, in accordance with Section 4.4.19 Decision to Extend Day-Ahead Scheduling Process to Two-Day-Ahead Scheduling Process.  

(3) ERCOT will procure the amount of each service specified in the Ancillary Service Plan, less the amount self-arranged, without substituting one service for a different service.    

(4) A QSE may offer the same Resource capacity into any or all of the Ancillary Services markets simultaneously. A QSE may specify different capacity bids from a single Resource for each of the Ancillary Service markets into which the Resource is bid in compliance with Section 4, Scheduling.

(5) For each Ancillary Service procurement process, ERCOT shall select capacity bids submitted by QSEs, such that:

(a) After adjusting for self-arranged Resources, the total amount of capacity procured by ERCOT meets the Ancillary Services Plan requirements;

(b) For each of RGS Up, RGS Down, RRS, and NSRS, bids will be arranged in ascending order by price in a Bid StackBid Stack.  For each of these Ancillary Services, ERCOT will procure required quantities by selecting capacity in ascending order starting from the lowest priced bid.  ERCOT will continue this selection process to obtain the required quantity of each of these Ancillary Services.  For each Ancillary Service, if selection of the marginal capacity block will exceed ERCOT’s required Ancillary Service quantity, ERCOT will select a portion of this capacity block as the actual marginal AS quantity accepted.

(c) In the case where multiple bids have the same price for the selection of RGS Up, RGS Down, RRS and NSRS Ancillary Services, selection shall be awarded proportionately.  

(6) ERCOT shall deduct any Resource capacity accepted in one of the Ancillary Service procurement auctions from the capacity that is available for procurement in the subsequent Ancillary Service procurement auction if the QSE has indicated that the Resource capacity bids are linked.

(7) ERCOT shall determine an hourly MCPC for each of the following Day-Ahead Ancillary Service markets: Regulation Up, Regulation Down, Responsive Reserves and Non-Spinning Reserves. The hourly MCPC shall equal the highest-priced capacity reservation bid accepted by ERCOT for that Ancillary Service for the hour. 

(8) If the MCPC cannot be calculated by ERCOT, the MCPC for the particular Ancillary Service shall be deemed to be equal to the MCPC for that Ancillary Service in the same Settlement Period of the preceding Operating Day. 

(9) For each of RGS Up, RGS Down, RRS and NSRS, for each hour of the next Operating Day, ERCOT will post the quantity of capacity procured and the MCPC.

(10) ERCOT will be capable of using the MCPC for Non-Spinning Reserve as the MCPC for Regulation Up and/or the MCPC for Responsive Reserve. Similarly, the MCPC for Responsive Reserve could be used for Regulation Up.  ERCOT shall not substitute prices until a determination of the conditions to allow substitution of prices from one service to another is approved by the ERCOT Board.

6.6.3.2 ERCOT Ancillary Services Procurement during Adjustment Period (AP)

During the Adjustment Period, ERCOT may procure Replacement Reserves; or as a result of changing conditions, may procure additional Regulation Up, Regulation Down, Responsive and Non-Spinning Services, as appropriate for the conditions, in order to maintain ERCOT System reliability. 

ERCOT may procure Ancillary Services to replace those previously awarded to a provider who has subsequently defaulted on his obligation.  
[PIP Issue 123: There is no defined settlement process for this transaction, and no indication of receiving default information from Package 1. The standard mechanism of uplifting costs to load would apply for any procured AS. A transaction and monitoring process will need to be put in place, and then the following paragraph can replace the sentence above.]
ERCOT may procure Ancillary Services to replace those previously awarded to a provider who has subsequently defaulted on his obligation.  The defaulting Entity will be financially responsible for the total cost of the Ancillary Services procured.  

If ERCOT requires any Replacement Reserves; or additional Regulation, Responsive Reserve or Non-Spinning Reserve Services during the Adjustment Period, then ERCOT will implement the notification process for these services in accordance with Section 4, Scheduling.

If ERCOT forecasts that there is insufficient capacity available to reliably serve system Load in any settlement period, ERCOT will implement the notification process for Replacement Reserve Services in accordance with Section 4, Scheduling. 

Additional Ancillary Services will be allocated to QSEs using the same percentages as the Day Ahead allocation except when the purchase is in the case of a default.  In this case the Ancillary Service costs shall be allocated to the defaulting Entity as provided in above. 

6.6.3.2.1 Specific Procurement Process Requirements for Replacement Reserve Service in the Adjustment Period

ERCOT shall procure Replacement Reserve Service (RPRS) in the AP as follows:

(1) ERCOT will evaluate Zonal Congestion, Local Congestion, and capacity insufficiency using ERCOT’s Operational Model, balanced QSE schedules, Resource Plans and ERCOT forecast of next day Load.

(2) ERCOT will define the level of Resources available to meet next-day reliability needs of the ERCOT System based on QSE schedule submissions, Resource Plans and ERCOT Load forecast. ERCOT will determine incremental Resource capacity available from Generation Resources that are off-line, or Generation Resources that are expected to be off-line in the requested hours or Loads acting as a Resource shown as available in the Resource Plans. 

(3) After determining the period of time the RPRS will be needed, ERCOT shall form the RPRS bid from each Resource. ERCOT will divide the capacity price component of the QSEs bid by the number of hours the Resource is needed and add the result to the QSEs hourly price of capacity. This forms the Resource bid price that will be used in all determinations of bid award for RPRS.

(4) RPRS procurement produces a solution that resolves capacity inadequacy, Zonal Congestion and Local Congestion problems simultaneously.  The solution of the RPRS is a result of ERCOT performing analysis of the current physical system operations for each hour to recognize potential transmission constraints that would require Resources not currently planned to be available. The purpose and use of the RPRS procurement is to provide capacity from which energy would be available to solve the following system security violations:

(a) ERCOT System capacity insufficiency using any RPRS bid;

(b) Zonal Congestion using the RPRS bids by Congestion Zone in bid price Merit Order and the current physical system operations in the ERCOT System; and 

(c) Local Congestion using location specific Resource bids for RPRS and the current physical system operations in the ERCOT System. 

(5) ERCOT will solve security violations using a transmission security-constrained mathematical optimization application.  The application will solve as if each bid can be proportioned into individual MW bids. The objective of the optimization is to minimize the cost of the bid-weighted Resource capacity while satisfying all the security constraints.
(6) In the event there is an insufficient amount of RPRS bids submitted to provide a Market Solution to the system security violations, ERCOT will use OOMC to acquire the needed capacity. 

(7) The costs associated with resolving system security violations will be identified separately into the following categories: capacity inadequacy, Zonal Congestion and Local Congestion. 

(8) The market clearing prices on the capacity insufficiency, CSC constraint and operational constraint will represent the marginal cost for the solution of each constraint and will be produced as an output of the mathematical optimization application.  The output of the application will be as follows:

(a) The marginal cost (Shadow Price of the power balance constraint) to solve system insufficiency defines MCPC for insufficiency.

(b) The marginal cost (Shadow Price of the CSC constraint) to solve a CSC constraint defines the congestion price of the CSC constraint.

(c) The marginal cost (Shadow Price of the operational constraint) to solve an operational constraint defines the congestion price of the operational constraint.

(d) The bidder of RPRS is paid the MCPC of the Congestion Zone unless the bid has been selected to solve Local Congestion. RPRS bidders whose bids are taken to solve Local Congestion are paid as bid subject to a Market Solution existing to clear the Local Congestion.  The bidder is paid the OOMC price if a Market Solution does not exist.

(9) The cost for resolving CSCs will be allocated to the System Congestion Fund based on the amount of capacity and energy required.  The allocation will continue until the limit of the System Congestion Fund ($20M) is exceeded, then uplifted thereafter until a directive is implemented by the ERCOT Board.  The System Congestion Fund will be collected from the QSEs representing Load based on a fixed dollar per MWh fee.  After implementation of direct assignment of cost for impacting a CSC, QSEs whose schedules have impacts on CSCs according to the Commercial Model (using annually established average Shift Factors for each Zone) at the rate of their impact less their scheduled TCRs shall be charged congestion costs associated with the impact. Any difference between actual and collected costs will be charged to QSEs in proportion to their Load Ratio Share, in accordance with Section 7, Congestion Management. 

(10) The costs of resolving the operational congestion underlying the CSC are based on the amount of capacity required to solve Zonal Congestion minus Commercial Model CSC Congestion cost.  This cost will be allocated to all QSEs based on the Load represented by that Entity relative to the total ERCOT Load for the relevant period.

(11) The costs of resolving Local Congestion are based on the amount of capacity required to solve Local Congestion.  This cost will be allocated to all QSEs based on the Load represented by that Entity relative to the total ERCOT Load for the relevant period.  This cost will be tracked by specific constraint to aid the determination of the potential addition to the constraint as a CSC. 

(12) If all of the cost of RPRS is not allocated by one of the above methods then the allocation will be uplifted to all QSEs based on the Load represented by that Entity relative to the total ERCOT Load for the relevant period. If ERCOT collects more RPRS costs in this manner than is necessary, the excess funds collected by ERCOT will be credited to all QSEs based on the Load represented by that Entity relative to the total ERCOT Load for the relevant period.

(13) The RMR Units will be considered as unavailable in RPRS procurement.   

(14) In the case of tied bids for the selection of RPRS, ERCOT will select the bid that meets the requirement most closely (achieving the optimal solution).  When the price and capacity are identical from unaffiliated bidders, ERCOT may request re-bids.

(15) For RPRS, for each hour, for each Congestion Zone, ERCOT will post the quantity of capacity procured and the MCPCs and Shadow Prices.

(16) On award of RPRS capacity, the energy bid curves provided by the QSE selected to provide RPRS will be added to the Balancing Energy bids stack for the period of time the RPRS is awarded. QSEs may supply multiple price-quantity pair bids for incremental energy to ERCOT for each Resource.

6.6.3.3 ERCOT Emergency Ancillary Service Procurement

(1) Any ERCOT procurement of Ancillary Services in the Operating Period other than the deployment of Balancing Energy Service will be pursuant to Section 5, Dispatch. 

(2) QSEs may not self-arrange for Ancillary Services procured in response to emergency situations.

6.6.4 Obligations to Honor Ancillary Services Commitments

The Ancillary Service obligations from the schedule submitted prior to the close of the Adjustment Period are binding commitments of the QSE.

6.6.5 Mandatory Provision of Ancillary Service Capacity to ERCOT

Notwithstanding any other provision in these Protocols, ERCOT may require a QSE to provide OOMC and OOME Service Resources if necessary to avoid an ERCOT System insufficiency or system emergency condition.  If required, ERCOT will procure these Ancillary Services in accordance with the requirements of OOMC and OOME Services.

6.6.6 Provision of Multiple Ancillary Services from a Resource

An individual Resource may provide more than one Ancillary Service, provided that the sum of the Ancillary Service capacities committed to ERCOT, when added to the bilaterally scheduled level, is within the operating capability of the Resource as specified in the Resource Plan submitted by the QSE.

6.6.7 Insufficiency of Ancillary Services Bids 

If ERCOT receives insufficient Ancillary Service bids to procure required Ancillary Services such that the Ancillary Services Plan is deficient and system security and reliability is threatened, ERCOT shall declare a market insufficiency Alert for the applicable Ancillary Service and will act in accordance with Section 5.6.5, Alert to obtain adequate Resources to ensure reliability.  If insufficiency is declared for a particular Ancillary Service in a specific hour, the market for that Service for that hour is closed.  

6.6.7.1 Procurement of Ancillary Services During Insufficiency

Upon declaration of market insufficiency, ERCOT will procure and/or arrange for additional capacity of the insufficient Ancillary Service for the affected hourly intervals.  ERCOT will not accept any additional bids for the Ancillary service for which market insufficiency has been declared.  Compensation for capacity for Ancillary Services procured during market insufficiency and for subsequent procurement after the declaration of market insufficiency will be as per Section 6.8.1.1, Payments for Ancillary Services.

6.7 Deployment Policy 

Energy from Ancillary Services may be deployed by ERCOT, only in the Operating Period, and only for reliability reasons in order to maintain frequency and system security.  Energy will be deployed from Ancillary Services as prescribed by their specific function and may not be used to substitute for other services because of price except as permitted under 6.6.3.1 (10). ERCOT shall deploy all services other than Regulation in a minimum of one (1) Mw blocks.

6.7.1 Deployment of Balancing Energy

6.7.1.1 Creation of the Balancing Energy Bid Stack

(1) The Balancing Energy Service Bid Stack for the Operating Period will be created at the close of the Adjustment Period from the most recent Balancing Energy Service Up and Balancing Energy Service Down bids submitted by QSEs.  QSEs can submit revised bids up to the close of the Adjustment Period.

(2) ERCOT may use varying amounts of Balancing Energy for each Settlement Interval as constrained by the QSE-designated bid ramp rate limiting the amount of Balancing Energy Service that can be deployed in each fifteen (15) minute Settlement Interval.

PIP112: Replace item #1 and item# 2 above with the following once BUL is implemented.
(1)
The Balancing Energy Service Bid Stack for the Operating Period will be created at the close of the Adjustment Period from the most recent Balancing Energy Service Up, Balancing Up - Load and Balancing Energy Service Down bids submitted by QSEs.  QSEs can submit revised bids up to the close of the Adjustment Period.
(2) ERCOT may use varying amounts of Balancing Energy for each Settlement Interval as constrained by: 

(a) 
the QSE-designated bid ramp rate limiting the amount of Balancing Energy Service that can be deployed in each fifteen (15) minute Settlement Interval for Balancing Energy Service Up or Down bids, or

(b) 
the QSE-designated block bid for Balancing Up – Load.
(3) QSEs may designate the amount of Balancing Energy Service that can be deployed in each of the Settlement Interval by specifying a bid ramp rate effective for the whole hour.  The limit for the hour is no less than the total amount bid by the QSE.  Ten minutes prior to crossing the hour boundary, ERCOT will evaluate the Balancing Energy previously awarded and re-deploy services based on specified bids for the new hour.

(4) QSEs may supply multiple price-quantity pair bids for Balancing Energy Service Up and Balancing Energy Service Down energy (i.e., “up and/or down curves”) to ERCOT for each Congestion Zone.

PIP112: Replace items #3 and #4 with the following once BUL is implemented.
(3) QSEs may designate the amount of Balancing Energy Service that can be deployed in each of the Settlement Interval by: 

(a) 
Specifying a bid ramp rate effective for the whole hour.  The limit for the hour is no less than the total amount bid by the QSE, and/or

(b) 
Designating the amount of Balancing Up – Load that can be deployed by specifying blocks. 

Ten minutes prior to crossing the hour boundary, ERCOT will evaluate the Balancing Energy previously awarded and re-deploy services based on specified bids for the new hour.

(4)
QSEs may:

(a) 
Supply multiple price-quantity pair bids for Balancing Energy Service Up and Balancing Energy Service Down energy (i.e., “up and/or down curves”) to ERCOT for each Congestion Zone, and/or

(b) 
Supply multiple block bids for Balancing Up – Load Service to ERCOT for each Congestion Zone.
(5) The MCPE for each Settlement Interval for each Congestion Zone will be posted by ERCOT to the marketplace when energy is deployed or recalled.  For Settlement Interval during which no Balancing Energy is deployed or recalled, the MCPE is the first (highest) Balancing Energy Service Down bid price for the interval.

(6) ERCOT will develop a forecast of Balancing Energy Service needed in each Settlement Interval. 

PIP138: Replace the above language in Section 6.7.1.1 (6) with the boxed language at the time of system change implementation:

(6) 
ERCOT will develop and post a forecast of Balancing Energy Service needed in each Settlement Interval.

(7) ERCOT’s System Operator will not have access to individual bid prices or the expected MCPE if the next energy bid is selected.  Rather, the Operator will deploy all or a portion of a bid, moving up and down the deployment energy stack. All bids will remain in one stack and the MCPE will be posted, unless there is Congestion.  If energy stacks must be separated by Congestion Zone, because of Congestion, the MCPE of each zone will be posted. 

(8) ERCOT will provide notice via the Messaging System to QSEs of their awards for Balancing Energy Service as they are selected.  QSEs will be required to respond with manual or electronic acknowledgement.

(9) ERCOT shall notify each QSE of its instructed amount of Balancing Energy Service ten (10) minutes prior to the Settlement Interval in which it is to be deployed.  QSEs shall be expected to provide a power level during the Settlement Interval that will provide the instructed amount of Balancing Energy Service for that interval.

PIP112: Replace items #8 and #9 with the following once BUL is implemented.
(8) ERCOT will provide notice to QSEs via the Messaging System of their awards for Balancing Energy Service, identifying awards that are for Balancing Up – Load.  QSEs will be required to respond with manual or electronic acknowledgement.

(9) ERCOT shall notify each QSE of its instructed amount of Balancing Energy Service ten (10) minutes prior to the Settlement Interval in which it is to be deployed. For Balancing Energy bid on Resources other than Balancing Up - Loads, QSEs shall be expected to provide a power level during the Settlement Interval that will provide the instructed amount of Balancing Energy Service for that interval. For ERCOT Instructions to deploy Balancing Up - Loads, the QSE shall be expected to provide the instructed amount of Service by interrupting load.  For ERCOT Instructions to deploy Balancing Up – Loads from a QSE’s Dynamically Scheduled Load, QSEs shall be expected to ensure that the generation following the load is increased above the actual Dynamically Scheduled Load meter readings by the amount of the signal sent to ERCOT that is estimated in real-time representing the real power interrupted in response to the deployment of Balancing Up Load (BUL).  Deployment of energy as a result of adjustments in Dynamic Schedules to account for deployment of BUL will not be considered an Uninstructed Deviation.
(10) Any energy provided by a QSE in a Settlement Interval in which it has not been instructed to provide Balancing Energy Service by ERCOT will not set the MCPE, regardless of whether the energy provided was necessary for the QSE to meet ERCOT’s instruction for a future or past Settlement Interval. 

[PIP 210: When block deployment for Loads Acting as a Resource can be implemented, add the following paragraph:]

(11) A Load Acting as a Resource has the option to request a load bid less than or equal to 50 MW to be deployed only as a complete block.  To the extent that ERCOT deploys a bid by a Load Acting as a Resource that has chosen a block deployment option, ERCOT shall either deploy the entire bid or, if only partial deployment is possible, skip the bid by the Load Acting as a Resource and proceed to deploy the next available bid.

6.7.1.2 Deployment of Balancing Energy when Congestion Occurs

(1) If the Operational Model indicates there is Zonal Congestion, ERCOT will separate the Balancing Energy Service bids into a Bid Stack for each Congestion Zone.

(2) ERCOT will use the Operational Model to determine the amount and location of Balancing Energy deployment for clearing Zonal Congestion as well as balancing the system. 

(3) Except as stated in item (4) below, ERCOT will deploy Balancing Energy bids within a zone in bid price Merit Order.

(4) ERCOT may form specific Resource prices for both incrementing and decrementing a specific Resource to resolve Local Congestion.  

(5) As part of the submittal of the Resource Plan, QSEs may specify bid premiums by Resource that would be used to determine Resource-specific prices.  Resource-specific incremental prices will be formed by ERCOT by adding the incremental bid premium to the MCPE of the Congestion Zone.  The Resource-specific premium price will not be less than the bid premium.  Resource-specific decremental prices will be the decremental premium specified.  

(6) The actual Shift Factors with respect to the Local Congestion of Resources’ individual incremental and decremental prices from above are used to determine the most economical deployment of individual Resources to solve Local Congestion. 

(7) ERCOT will instruct QSEs to deploy Balancing Energy Service from a specific Resource through the issuance of a Dispatch Instruction to each Resource according to the most economical solution to resolve the Local Congestion.  The deployment of Resource specific Balancing Energy Service must be in equal incremental and decremental amounts.  The decremental amount will be selected such that it does not adversely affect any other constraint.  

(8) The Dispatch Instruction will specify the current output level, the amount of Balancing Energy Service, and the range of acceptable operation of the specific Resource.  

(9) If a Market Solution exists for an incremental Resource-specific instruction, the QSE will be paid the incremental premium specified, times the difference in megawatts between the Resource’s current output level and the minimum of the allowed range specified in the Dispatch Instruction at the time of receipt of the Dispatch Instruction for all hours or portions of an hour the Resource is individually dispatched.  

(10) If a Market Solution exists for a decremental unit specific Dispatch Instruction, the QSE will be paid the product of:  1) the difference in MCPE minus the decremental premium specified, times 2) the Instruction for all hours or portions of an hour the Resource is individually dispatched.

(11) QSEs shall first meet the specific Resource deployment performance requirements of Section 6.10.7, Individual Resource Dispatch Performance and then provide the Balancing Energy Service deployment instructed pursuant to Section 6.7.1, Deployment of Balancing Energy Service.  In the event that a QSE is unable to provide the Balancing Energy Service due to a specific Resource deployment then the QSE will follow the notification procedures established in Section 5, Dispatch.

(12) If a Market Solution does not exist, then ERCOT will use OOME to price the Resources dispatch to resolve the constraint.

(13) The QSEs providing Balancing Energy service shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Measures. 

6.7.1.3 Deployment of Balancing Energy During Unusual Events

(1) During Unusual Events such as major frequency disturbances greater than 0.05 Hz and unexpected significant Load changes greater than half the amount of Regulation Service purchased in either direction, ERCOT may deploy Balancing Energy so as to mitigate the consequences of the Unusual Event. During such an Event, ERCOT may take one (and only one) the following actions:

(a) Recall Balancing Energy Up Instruction(s) or a Balancing Energy Down Instruction(s) before the fifteen (15)-minute Settlement Interval is complete or without the ten(10)-minute notice.  There is no change to the MCPE in the Settlement Interval for this action.  If ERCOT exhausts all recall options, it may deploy unit-specific Balancing Energy based on unit-specific premiums.  The cost of these premiums will be charged to the Balancing Energy Neutrality Adjustment set forth in Section 9.6.1, Balancing Energy Neutrality Adjustment, of these Protocols.

(b) Deploy Balancing Energy in the same direction as the immediately previous Instruction without the ten (10)-minute notice for the remaining of the current Settlement Interval.  For this action, ERCOT must modify the MCPE for the Settlement Interval to the highest price deployed for additional Balancing Energy Up or the lowest price deployed for additional Balancing Energy Down.  

6.7.2 Deployment of Regulation Service

(1) RGS will be deployed in response to a change in ERCOT System frequency to maintain that frequency within predetermined limits. Deployment will be accomplished through use of an automatic signal from ERCOT to each QSE provider of RGS.

(2) Dispatch Instructions for regulation capacity will be deployed on a proportional basis, given the ratio of capacity provided, among providers of that capacity having been scheduled for the service.

(3) ERCOT is required to minimize the use of RGS energy as much as practicable by operating its automatic generation control system in conjunction with deploying Balancing Energy with the objective that Regulation Service Up energy and Regulation Service Down energy are deployed in each Settlement Interval.

(4) Energy deployed under RGS will not be accounted for separately, but will be settled at the MCPE for Balancing Energy.

(5) ERCOT shall integrate the control signal sent to providers of Regulation Service Up thus calculating the amount of energy deployed in each Settlement Interval.  

(6) ERCOT shall integrate the control signal sent to providers of Regulation Down Service and calculate the amount of energy deployed in each Settlement Interval. 

(7) ERCOT shall post to all Market Participants the total amount of deployed Regulation Service Up and Regulation Service Down energy in each Settlement Interval of the previous hour.  

(8) QSEs providing Regulation Service shall provide a feedback signal to ERCOT via the MDAS that identifies the amount of regulation energy being provided each control cycle. 

(9) For each QSE providing RGS the implied ramp rate in megawatts per minute is the total amount of Regulation Service awarded divided by ten (10).

(10) The QSEs providing RGS shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Performance Measures.

6.7.3 Deployment of Responsive Reserve Service 

(1) Responsive Reserve energy shall be deployed as necessary to meet NERC requirements.  This shall be accomplished by:

(a) Automatic generation action as a result of a significant frequency deviation, and/or 

(b) Through use of an automatic signal and a Dispatch Instruction to deploy Responsive Reserve energy from Generation Resources; 

(c) By Dispatch Instructions for deployment of Responsive Reserve energy from Load acting as a Resource via an electronic Messaging System to providers. 

(2) Deployment of energy as a result of automatic governor action will not be considered as an Uninstructed Deviation.

(3) ERCOT will deploy Responsive Reserve Service in response to disturbance control assistance requirements as specified in the Operating Guides or after all the bids in the Balancing Energy Services Up Bid Stack have been depleted. Energy from Responsive Reserve Resources will be deployed by ERCOT in accordance with Section 5.6, Emergency and Short Supply Operations. 

(4) ERCOT deployment of Responsive Reserve Service Resources will be proportioned first between suppliers who provide RRS using Generation Resources until 33% of the total amount purchased by ERCOT is deployed.  On depletion of the first 33%, ERCOT shall declare the EECP in effect and follow emergency provisions in Section 5, Dispatch.  

(5) ERCOT will deploy Balancing Energy Service and Non-Spinning Service as soon a practicable to minimize the use of Responsive Reserve energy. 

(6) All providers of Responsive Reserve Resources will be required to provide feedback to ERCOT of their availability and level of deployment in Real Time. Except in those instances where a significant frequency deviation has occurred and temporary deployment is necessary to meet NERC requirements, ERCOT shall deploy Responsive Reserve Services according to Section 5.6, Emergency and Short Supply Operations. 

(7) Once Responsive Reserve Service is deployed, the obligation to deliver energy shall remain until specifically instructed by ERCOT to stop providing energy from RRS, but not longer than the period of the service is scheduled.

(8) The QSEs providing Responsive Reserve Service shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Performance Measures.

6.7.4 Deployment of Non-Spinning Reserve Service

(1) ERCOT shall deploy Non-Spinning Reserve Service when it predicts more than 95% of the Balancing Energy Service Up available for the Operating Hour will be deployed.  

(2) ERCOT may, in its sole judgment, deploy Non-Spinning Reserve Service as necessary.

(3) Deployment of Non-Spinning Reserve Service Resources will be proportioned among suppliers. 

(4) NSRS deployment or recall instructions by ERCOT are not constrained by any ramp rate.  However, the QSE is expected to deploy or recall those instructions at a ramp rate that would comply to the instruction in thirty (30) minutes.  During a period of NSRS deployment, all energy provided by the QSE responding to the NSRS deployment will be considered instructed.

(5) Energy from Non-Spinning Reserve capacity may be deployed in a Congestion Zone by ERCOT if, in its judgment, not enough Balancing Energy Service Up is available to satisfy reliability needs. 

(6) ERCOT will provide notice via the Messaging System to QSEs of their obligations for NSRS energy as the QSE's Resources are selected. Providers will be required to respond with manual or electronic acknowledgement.

(7) All providers of Non-Spinning Reserve Resources will provide notification to ERCOT of their availability and level of deployment.

(8) Once deployed, the obligation to deliver energy will remain until ordered to stop providing by ERCOT (after not less than one hour), but not longer than the period of the service is scheduled.

(9) NSRS may be deployed at any time in a Settlement Interval.

(10) The QSEs providing Non-Spinning Reserve Service shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Performance Measures.

[PIP 210: When block deployment for Loads Acting as a Resource can be implemented, add the following paragraph:] 

(11) A Load Acting as a Resource has the option to request a load bid less than or equal to 50 MW to be deployed only as a complete block.  To the extent that ERCOT deploys a bid by a Load Acting as a Resource that has chosen a block deployment option, ERCOT shall either deploy the entire bid or, if only partial deployment is possible, skip the bid by the Load Acting as a Resource and proceed to deploy the next available bid.

6.7.5 Deployment of Replacement Reserve Service

(1) All units selected to supply this service based on capacity bids will have their Balancing Energy Service bid associated with the service placed in the Balancing Energy Service Bid Stack and will be deployed in accordance with these Protocols.

(2) Replacement Reserve Service providers are required to provide incremental Balancing Energy Service bids for the full megawatt quantity of capacity accepted by, and purchased by, ERCOT in the Replacement Reserve market.  Energy bids from Replacement capacity reserves will be treated as any other incremental energy bid.

(3) The QSEs providing Replacement Reserve Service shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Performance Measures.

6.7.6 Deployment of Voltage Support Service 

(1) ERCOT will instruct Generation Resources to make adjustments for voltage support within the capacity limits provided by the QSE to ERCOT.  Generation Resources providing VSS will not be requested to reduce megawatt output so as to provide additional megavolt-amperes reactive, nor will they be requested to operate on a voltage schedule outside the limits specified by the QSE without a Dispatch Instruction requesting unit specific dispatch or an OOME instruction.

(2) ERCOT and TDSPs shall develop operating procedures specifying Voltage Profiles of transmission controlled reactive Resources to minimize the dependence on generation-supplied reactive Resources. Generation Resource step-up transformer tap settings will be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability.

(3) The QSEs providing Voltage Support Service shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Performance Measures.

6.7.7 Deployment of Out-of-Merit Energy Service

Deployment of units for OOME Service will follow Balancing Energy Service deployment guidelines as specified in Section 5, Dispatch of these Protocols.

6.7.8 Deployment of RMR Service 

(1) If Market Solutions are not available, and in emergency conditions, ERCOT shall have the option to dispatch a contracted RMR Facility at any time for voltage support or localized transmission limitations, but it must dispatch the unit as early as possible (if conditions merit) once conditions are identified that require the use of the RMR Facility and only to the extent of megawatt loading necessary to correct the voltage support or localized transmission limitation. 

(2) ERCOT may elect to use units under an RMR Agreement before issuing an OOMC or OOME Dispatch Instruction subject to the terms of the Agreement.  

(3) ERCOT will deploy RMR in accordance with the RMR Agreement.  RMR Agreements with ERCOT are expected to include limitations on the total service hours, megawatt-hour output, and the number of starts available to ERCOT for each RMR Unit. 

(4) ERCOT shall issue Dispatch Instructions via the Messaging System for any RMR deployment.  Any revisions to those instructions must be communicated via revised Dispatch Instructions.  

(5) ERCOT shall publicly post an annual forecast of the dispatch pattern it expects for each contracted RMR Facility as well as monthly and week-ahead forecasts regarding its use of such Facilities.

(6) If adjustments made by ERCOT would result in the QSE exceeding its scheduled amount of generation, then the affected QSE must accommodate these changes by adjusting other Resources such that the Schedule Control Error is minimized.

6.8 Compensation for Services Provided

This section of the Protocols provides a summary of Ancillary Service payments.

6.8.1 Payments to Providers of Ancillary Services Procured in the Day Ahead and Adjustment Periods

Payments to Providers of Regulation Down, Regulation Up, Responsive Reserves, Non-Spinning Reserves, and Replacement Reserves and Balancing Energy are as described below.

6.8.1.1 Payments for Ancillary Service Capacity 

(1) A QSE whose bid to provide an Ancillary Service Resource to ERCOT is accepted in ERCOT’s Day-Ahead and Adjustment Period Ancillary Service procurement process shall be paid for services other than RPRS the amount (in megawatts) of Ancillary Service capacity accepted by ERCOT, multiplied by the highest MCPC of all the procurement processes for that service for Operating Hour.

(2) During periods of insufficient bids for Ancillary Service markets for RGS, RRS, and NSRS, the following shall apply:

(a) A QSE whose bid to provide an Ancillary Service Resources has been awarded, shall be paid the amount (in megawatts) of Ancillary Service capacity accepted by ERCOT, multiplied by the MCPC for the Ancillary Service by hour. 

(b) A QSE called upon by ERCOT to provide an Ancillary Service Resource after market insufficiency has been declared, excluding previously accepted bids, shall be paid the amount (in megawatts) of the Ancillary service capacity called for by ERCOT multiplied by the MCPC that would have resulted if ERCOT had procured only eighty percent (80%) of the capacity procured prior to declaration of insufficiency, for that particular Ancillary Service.  

(3) A QSE whose bid to provide a RPRS Resource to ERCOT is accepted for capacity insufficiency or Zonal Congestion management in ERCOT’s Adjustment Period procurement process shall be paid for services according to the following.  The QSE will be paid the amount (in megawatts) of RPRS capacity of the QSE’s Resource, multiplied by the highest MCPC of all the procurement processes for RPRS for the Operating Hour by zone, repeated for each hour the bid is accepted.

(4) A QSE whose bid to provide a RPRS Resource to ERCOT is accepted for the purpose of Local Congestion management in ERCOT’s Adjustment Period procurement process shall be paid for services according to the following.  The QSE will be paid the amount (in megawatts) of RPRS capacity of the QSE’s Resource, multiplied by the QSEs bid information converted to a price in $/MW, repeated for each hour the bid is accepted.

6.8.1.2 Regulation Up Service Payment to QSE

A QSE whose bid to provide an Regulation Up Service to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for the service as follows: 

PCRUqi 
= 
-1 * ((CDRUqi + CARUqi ) * MCPCRUi )

The equation below will be used to determine the Total Regulation Up Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.

PCRUi
 =
Σ (PCRUqi)q,
where:

i
interval being calculated

PCRUqi
Regulation Up Payment for that interval Procured Capacity for Regulation Up Reserve Payments ($) for that interval for that QSE

PCRUi
Procured Regulation Up Capacity Costs ($) for the Total Market for the interval

CDRUqi
Awarded Regulation Up Service Capacity (MW) in the Day Ahead Market per interval for that QSE

CARUqi 
Awarded Regulation Up Service Capacity (MW) in the Adjustment Market per interval for that QSE

MCPCRUi
The highest Regulation Up Reserve Market Clearing Price of Capacity Costs ($/MW) per interval of all procurement processes.

6.8.1.3 Emergency Short Supply Regulation Up Capacity Payment to QSE

(1) Develop a composite Bid Stack containing all bids for Regulation Up Service in the interval.  

(2) Establish the capacity quantity of Megawatts purchased in that interval, in accordance with Section 6.8.1.1, Payments for Ancillary Service Capacity.

(3) Determine the price as if only eighty percent (80%) of the procured Regulation Up capacity were purchased in that interval. This becomes the derived price to be used in settlement of Emergency Regulation Up Service, as described below.

(4) Emergency Short Supply Regulation Up Capacity will be allocated to Load as part of the Regulation Up Load Allocation.  

Emergency Short Supply Regulation Up Capacity Payment will be calculated as follows:

PCIESRUqi
=
-1 * (DPRUi * CESRUqi)
The equation below will be used to determine the Total Regulation Up Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.

PCIESRUi
=  
SUM(PCIESRUqi)q
where:

i 
interval 

PCIESRUqi 
Procured Emergency Capacity Payment for that QSE when insufficient bids for Regulation Up were received for that interval.

PCIESRUi
Emergency Short Supply Regulation Up Capacity Costs ($) for the total Market for the interval

DPRUi
Derived Price ($/MW) of the ancillary service that had insufficient bids. (the price which would have resulted  if only 80 percent of the Regulation Up capacity that was  initially bid was awarded).

CESRUi
Regulation Up Capacity (MW) procured from that QSE due to insufficient bids of that service

6.8.1.4 Regulation Down Service Payment to QSE 

A QSE whose bid to provide an Regulation Down Service to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for the service as follows:

PCRDqi 
= 
-1 * ((CDRDqi + CARDqi ) * MCPCRDi )

The equation below will be used to determine the Total Regulation Down Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.

PCRDi
 =
SUM(PCRDqi)q
where:

i:
interval being calculated

PCRDqi:
Regulation Down Payment per interval Procured Capacity for Regulation Down Payments ($) per interval for that QSE

PCRDi:
Procured Regulation Down Capacity Costs ($) for the Total Market for the interval

CDRDqi:
Awarded Regulation Down Service Capacity (MW) in the Day Ahead Market per interval for that QSE

CARDqi 
Awarded Regulation Down Service Capacity (MW) in the Adjustment Market per interval for that QSE

MCPCRDi:
The highest Regulation Down Service Market Clearing Price of Capacity Costs ($/MW) per interval for all procurement processes.
6.8.1.5 Emergency Short Supply Regulation Down Service Capacity Payment to QSE

(1) Develop a composite Bid Stack containing all bids for Regulation Down Service in the interval.  

(2) Establish the capacity quantity of Megawatts purchased in that interval, in accordance with Section 6.8.1.1, Payments for Ancillary Service Capacity.

(3) Determine the price as if only eighty percent (80%) of the procured Regulation Down capacity were purchased in that interval. This becomes the derived price to be used in settlement of Emergency Short Supply Regulation Down Service, as described below.

(4) Emergency Short Supply Regulation Down Service Capacity will be allocated to Load as part of the Regulation Down Load Allocation.  

Emergency Short Supply Regulation Down Service Capacity Payment will be calculated as follows:

PCIESRDqi
=
-1 * (DPRDi * CESRDqi)

The equation below will be used to determine the Total Regulation Down Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.

PCIESRDi
=  
Σ(PCIESRDqi)q
where:

i 
interval 

PCIESRDqi 
Procured Emergency Short Supply Service Capacity Payment for that QSE when insufficient bids for Regulation Down were received for that interval.

PCIESRDi:
Emergency Short Supply Service Regulation Down Capacity Costs ($) for the total Market for the interval

DPRDi
Derived Price ($/MW) of the ancillary service had insufficient bids,(the price which would have resulted if only eighty  percent of the Regulation Down capacity that was initially supplied was awarded).

CESRDqi
Emergency Short Supply Regulation Down Service Capacity (MW) from that QSE procured due to insufficient bids of that service
6.8.1.6 Responsive Reserve Service Payment to QSE  

A QSE whose bid to provide an Responsive Reserve Service to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for the service as follows:

PCRRqi 
= 
-1 * ((CDRRqi + CARRqi ) * MCPCRRi )

The equation below will be used to determine the Total Responsive Reserve Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.
PCRRi
= 
SUM(PCRRqi)q
where:

i:
interval being calculated

PCRRqi:
Responsive Reserve Service Payment per interval Procured Capacity for Responsive Reserve Payments ($)  per interval for that QSE

PCRRi:
Procured Responsive Reserve Capacity Costs ($) for the Total Market for the interval

CDRRqi
Awarded Responsive Reserve Service Capacity (MW) in the Day Ahead Market per interval for that QSE

CARRqi
Awarded Responsive Reserve Service Capacity (MW) in the Adjustment Period Market per interval for that QSE

MCPCRRi
Highest Responsive Reserve Market Clearing Price of Capacity Costs ($/MW) per interval for all procurement processes.
6.8.1.7 Emergency Short Supply Responsive Reserve Service Capacity Payment to QSE

(1) Develop a composite Bid Stack containing all bids for Responsive Reserve Service in the interval.  

(2) Establish the capacity quantity of Megawatts purchased in that interval, in accordance with Section 6.8.1.1, Payments for Ancillary Service Capacity.

(3) Determine the price as if only eighty percent (80%) of the procured Responsive Reserve capacity were purchased in that interval. This becomes the derived price to be used in settlement of Emergency Responsive Reserve Service, as described below.

(4) Emergency Short Supply Responsive Reserve Service Capacity will be allocated to Load as part of the Responsive Reserve Load Allocation.  

Emergency Short Supply Responsive Reserve Service Capacity Payment will be calculated as follows:
PCIESRRqi
=
-1 * (DPRRi * CESRRqi)

The equation below will be used to determine the Total Responsive Reserve Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.

PCIESRRi
=  
SUM(PCIESRRqi)q
where:

i 
interval 

PCIESRRqi 
Procured Emergency Service Responsive Reserve Capacity Payment for each QSE when insufficient bids for Responsive Reserve were received in that interval.

PCIESRRi
Emergency Short Supply Responsive Reserve Capacity Costs ($) for the total Market for the interval

DPRRi
Derived Price ($/MW) of the ancillary service that had insufficient bids, (the price which would have resulted if only eighty percent of the Responsive Reserve capacity that was initially bid was awarded).

CESRRqi
Emergency Short Supply Responsive Reserve Capacity (MW) from that QSE procured due to insufficient bids of that service

6.8.1.8 Non-Spinning Reserve Service Payment to QSE

A QSE whose bid to provide an Non-Spinning Reserve Service to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for the service as follows:

PCNSqi 
= 
-1 * ((CDNSqi + CANSqi ) * MCPCNSi )

The equation below will be used to determine the Total Non-Spinning Reserve Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.

PCNSi
= 
SUM(PCNSqi)q
where:

i
interval being calculated

PCNSqi
Procured Capacity for Non-Spinning Reserve Payments ($) for that interval for that QSE

PCNSi
Procured Non-Spinning Reserve Capacity Costs ($) for the Total Market for the interval

CDNSqi
Awarded Non-Spinning Reserve Service Capacity Quantity (MW) in the Day Ahead Market per interval for that QSE Service

CANSqi 
Awarded Non-Spinning Reserve Capacity Quantity (MW) in the Adjustment Market per interval for that QSE

MCPCNSi
Highest Non-Spinning Reserve Service Market Clearing Price of Capacity Costs ($/MW) per interval of all procurement processes.
6.8.1.9 Emergency Short Supply Non-Spinning Reserve Service Capacity Payment to QSE

(1) Develop a composite Bid Stack containing all bids for Non-Spinning Reserve Service in the interval.  

(2) Establish the capacity quantity of Megawatts purchased in that interval, in accordance with Section 6.8.1.1, Payments for Ancillary Service Capacity.

(3) Determine the price as if only eighty percent (80%) of the procured Non-Spinning Reserve capacity were purchased in that interval. This becomes the derived price to be used in settlement of Emergency Non-Spinning Reserve Service, as described below.

(4) Emergency Short Supply Non-Spinning Reserve Service Capacity will be allocated to Load as part of the Non-Spinning Reserve Load Allocation.  

Emergency Short Supply Non-Spinning Reserve Service Capacity will be calculated as follows:
PCIESNSqi
=
-1 * (DPNSi * CESNSqi)

The equation below will be used to determine the Total Non-Spinning Reserve Service Payment to be allocated to each QSE as described in Section 6.9.1, Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods.
PCIESNSi
=  
SUM(PCIESNSqi)q
where:

i 
interval 

PCIESNSqi 
Procured Emergency Short Supply Service Non-Spinning Capacity Payment for that QSE when insufficient bids for Non-Spinning were received in that interval.

PCIESNSi
Emergency Short Supply Service Non-Spinning Capacity Costs ($) for the total Market for the interval

DPNSi
Derived Price ($/MW) of the service when the ancillary service that had insufficient bids. (the price which would have resulted if only 80 percent of the Non-Spinning capacity bids that was initially bid was awarded).CESNSqi
Non-Spinning Capacity (MW) from that QSE procured due to insufficient bids of that service
6.8.1.10 Zonal or System Wide Replacement Reserve Service Capacity Payment to QSE 

A QSE whose unit bid to provide an RPRS to ERCOT is accepted in ERCOT’s Ancillary Service procurement process shall be paid for services the amount (in megawatts) of RPRS capacity accepted by ERCOT, multiplied by the highest MCPC of that interval per zone of all the RPRS procurement processes for a single operating hour, excluding any RPRS procured to resolve Local Congestion and is paid as follows:

PCRPqi 
= 
 SUM(PCRPqiz)z

Given:

ZCRPqiz

=
SUM(ZCRPqiuz)u


PCRPqiz 
= 
-1 * MCPCRPiz * ZCRPqiz


The equation below will be used to determine the Total Replacement Reserve Payment to be allocated to each QSE as described in Section 6.9.2, QSE Obligations for Capacity Services Procured in the Day Ahead and Adjustment Periods.
PCRPi 

= 
SUM(PCRPqi)q

where:

i 
interval being calculated

z
zone

u 
single Resource

PCRPqiz
Replacement Reserve Payments ($) Service Payment by zone per interval for that QSE

PCRPqi
Replacement Reserve Payments ($) Service Payment per interval for that QSE

PCRPi
Summation of Replacement Reserve Payments ($) per interval for all QSEs in the market

ZCRPqiuz
Accepted Unit Adjustment Replacement Reserve Service Capacity Quantity (MW) to solve insufficiency or Zonal Congestion per interval per zone per QSE per single Resource.

ZCRPqiz
Summation of Replacement Reserve Capacity by zone per interval for that QSE for all single Resources represented by that QSE.

MCPCRPiz
Highest Replacement Reserve Service Market Clearing Price of all procurement processes of Capacity ($/MW) per interval per zone, excluding any RPRS procured to resolve Local Congestion.
6.8.1.11 Local Congestion Replacement Reserve Payment to QSE

LPCRPiq 
= 
 -1 *
SUM(PABCRPiu * LCRPqiu)u

The equation below will be used to determine the Total Replacement Reserve Payment to be allocated to each QSE as described in Section 6.9.2, QSE Obligations for Capacity Services Procured in the Day Ahead and Adjustment Periods.
LPCRPi
=
SUM(LPCRPiq)q
where:

i 
interval being calculated

u 
single Resource

q
QSE

LPCRPiq
Replacement Reserve Payments ($) Service Payment per interval for that QSE

LPCRPi
Summations of Local Congestion Replacement Reserve Payments ($) per interval for all QSEs.

LCRPqiu
Accepted single Resource Replacement Reserve Service Capacity to solve Local Congestion (MW) per interval per QSE for that single Resource

PABCRPiu
Bid Price of the single Resource awarded Replacement Reserve of that interval
6.8.1.12 Payments for Balancing Energy Provided from Ancillary Services During the Operating Period 

All Balancing Energy deployed by a Dispatch Instruction from Balancing Energy Service, Responsive Reserve Service, Regulation Reserve Service, or Non-Spinning Reserve Service shall be settled as Balancing Energy at the MCPE of the Congestion Zone of the Resource providing the energy.  Settlement for any energy provided without an authorized Dispatch Instruction will be settled according to Section 6.8.1.14, Payments for Balancing Energy Provided from Uninstructed Deviation. 

PIP112: Replace this section with the following when BUL is implemented.
All Balancing Energy deployed by a Dispatch Instruction and delivered by a generating Resource from Balancing Energy Service, Responsive Reserve Service, Regulation Reserve Service, or Non-Spinning Reserve Service shall be settled as Balancing Energy at the MCPE of the Congestion Zone of the Resource providing the energy according to Protocols Section 6.8.1.13 ‘Resource Imbalance’.  All Balancing Energy deployed by a Dispatch Instruction and delivered by a Load acting as  Responsive Reserve Service, Regulation Reserve Service, or Non-Spinning Reserve Service shall be settled as Balancing Energy at the MCPE of the Congestion Zone of the Resource providing the energy according to Protocols Section 6.9.5.2 ‘Settlement for Balancing Energy for Load Imbalance’.  Settlement for any energy provided without an authorized Dispatch Instruction will be settled according to Section 6.8.1.14, Payments for Balancing Energy Provided from Uninstructed Deviation. 
Deployed Balancing Energy Up on qualified Loads will be paid a capacity payment for the first settlement interval that it is deployed equal to the MCPC of Non-Spinning Reserve Service for the hour in which the deployment occurs. A continuous deployment of Balancing Energy Up on qualified Loads for over 60 minutes will be paid a capacity payment for each subsequent settlement interval which it is deployed equal to the MCPC of Non-Spinning Reserve Service for that hour divided by 4.

6.8.1.13 Resource Imbalance


Resource Imbalance ($) for each QSE for each interval for each zone will equal the Resource schedule (MWh) for Resources represented by that QSE minus the actual meter read (MWh) for the Resource multiplied by the Market Clearing Price for Energy ($/MWh).  Resource Imbalance does not exclude DC Ties.   

All generating Resource Balancing Energy deployed by a Dispatch Instruction from Balancing Energy Service, Responsive Reserve Service, Regulation Reserve Service, or Non-Spinning Reserve Service shall be paid as follows:



RIiq 
= 
SUM(RIizq)z 



Given:

RIizq = NTEizq * MCPEiz

NTEizq = (QRSizq  - MRizq)

The equation below represents the total Resource Imbalance Charges in a Congestion Zone for each interval.
RIiz 
= SUM(RIizq)q
where:

i:
interval being calculated

z:
zone being settled

q
QSE

RIizq:
Resource Imbalance ($) per interval per zone by QSE.

RIiq
Resource Imbalance ($) per interval for that QSE

RIiz
Summation of Resource Imbalance ($) payments per interval per zonal for all QSEs in the market.

NTEizq:
Net Energy per interval per zone per QSE is the difference between Resources scheduled and metered value

MRizq:
Metered value (MWh) for the Resource per interval, per zone per QSE using actual and/or estimated values.

QRSizq:
Resource schedule (MWh) per interval per zone per QSE.

MCPEiz:
Market Clearing Price of Energy ($/MWh) per interval per zone.
6.8.1.14 Payments for Capacity for Balancing Energy Up Load Deployed
PIP112: Implement entire new section 6.8.1.14 when BUL is implemented.

A QSE that is instructed to deploy Balancing Up – Load shall be paid a capacity payment  for the 15 minute interval the instruction is issued and the three subsequent intervals according to the following formulas. A QSE that is instructed to continue to deploy Balancing Up – Load after the first four 15 minute intervals will be paid a capacity payment for each subsequent interval instruction is given to deploy Balancing Up – Load.  The Balancing Up – Load capacity payment is calculated as follows: 

PCBULiq
=
-1 * BULiq * (MCPCNSi / 4)

Given:

IF  Dynamically Scheduled THEN

BULiq
=
MIN(

MAX(0, DIBULizq)

,MAX(0,(AIMLiq – (BMRiq *  4))




 ,DQiq



))

ELSE  

BULiq
=
MIN(MAX(

0


,(AIMLiq – (BMRiq *  4))


 ,DQiq


))

ENDIF
DIBULizq  =  
(MRizq – 
(DSLizq + INSizq + INSewiq + SRSizq)) * 4

AIMLiq    =
MIN(




 SUM(BMRqip1, BMRqip2, BMRqip3, BMRqip4) 


MAX (SUM(BMRqis1, BMRqis2, BMRqis3, BMRqis4), (SUM(BMRqis5, BMRqis6, BMRqis7, BMRqis8), (SUM(BMRqis9, BMRqis10, BMRqis11, BMRqis12), (SUM(BMRqis13, BMRqis14, BMRqis15, BMRqis16)



)

Where:

i:
Settlement Interval being calculated

q:
QSE

PCBULiq
Capacity payment for instructed deployment of Balancing Up – Load per Settlement Interval per QSE.

BULiq
Quantity in Megawatts of Balancing Up – Load deployed per Settlement Interval per QSE.

MCPCNSi
Highest Non-Spinning Reserve Service Market Clearing Price of Capacity Costs ($/MW) for the hour of all procurement processes.

BMRiq  
Aggregate of all actual qualified BUL Meter Readings per QSE per Settlement Interval

DQiq
Deployed  BUL Quantity in Megawatts.

AIMLiq        
Representative Average Interval Metered Balancing Up Load during the previous and subsequent Settlement Intervals.

BMRqip1        
Aggregate of all qualified BUL Meter Readings per QSE during the 1st  Settlement Interval previous to the first Settlement Interval during which BUL was deployed that Operating Day.

BMRqip2       
Aggregate of all qualified BUL Meter Readings per QSE during the 2nd Settlement Intervals previous to the first Settlement Interval during which BUL was deployed that Operating Day.

BMRqip3        
Aggregate of all qualified BUL Meter Readings per QSE during the 3rd Settlement Intervals previous to the first Settlement Interval during which BUL was deployed that Operating Day.

BMRqip4        
Aggregate of all qualified BUL Meter Readings per QSE during the 4th Settlement Interval previous to the first Settlement Interval during which BUL was deployed that Operating Day.

BMRqis1        
Aggregate of all qualified BUL Meter Readings per QSE during the 1st Settlement Interval  one hour after the Settlement Interval during which BUL was recalled that Operating Day.

BMRqis2        
Aggregate of all qualified BUL Meter Readings per QSE during the 2nd Settlement one hour after the Settlement Interval during which BUL was recalled that Operating Day.

BMRqis3        
Aggregate of all qualified BUL Meter Readings per QSE during the 3rd Settlement one hour after the Settlement Interval during which BUL was recalled that Operating Day.

BMRqis4        
Aggregate of all qualified BUL Meter Readings per QSE during the 4th Settlement one hour after the Settlement Interval during which BUL was recalled that Operating Day.

DIBULizq
For QSEs with Dynamically Scheduled Loads, the average power delivered to ERCOT per interval per zone as a result of deploying BUL.

MRizq
Metered Resource Value for that QSE per interval per zone

DSLizq
The integral of the Dynamic Scheduled Load telemetered to ERCOT for that QSE per interval per zone

SRSizq
Static Resource Schedule per interval per zone of that QSE

INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval

INSewiq
ERCOT-wide Instructions for that QSE per interval

6.8.1.15 Payments for Balancing Energy Provided from Uninstructed Deviation

Resources will be paid the full Market Clearing Price for Energy for up to the amount of all ERCOT instructed schedule deviations on an ERCOT-wide basis.

Resources will be paid a fraction of the market-clearing price for Uninstructed Deviations on an ERCOT-wide basis. An Uninstructed Deviation has occurred whenever the total metered Resources of a QSE for a settlement interval are different from the total of the scheduled Resources plus any Resource deployments instructed by ERCOT.  An Uninstructed Deviation for a QSE will be equal to the energy that results during a Settlement Interval from the integrated schedule plus Dispatch Instructions minus the sum of the net metered value for the Generation Resources plus Load Resource response to Dispatch Instructions as described in Section 6.10.4, Ancillary Service Deployment Performance Measures.

6.8.1.15.1 Uninstructed Resource Charge Process
Once ERCOT has determined the Congestion Zones in which the Uninstructed Deviations of the QSE have occurred, an uninstructed pricing differential will be applied to a QSE representing Resources whenever one of the following two conditions exist:

(1) The QSE representing Resources has total metered Resources for any Settlement Interval that are greater than the larger of 101.5% of the QSE’s total of schedules plus instructions or five (5) MWh over the total of schedules plus instructions when the integrated amount of ERCOT-wide regulation is less than –25 MWhs in the interval. Upon one day notice, ERCOT can reduce the percentage and MWh tolerance to 101% and 3 MWh, respectively, if significant price chasing exists.
(2) The QSE representing Resources has total metered Resources for any Settlement Interval that are less than the lesser of 98.5% of the total schedule plus instructions or five (5) MWh under the total of schedules plus instructions when the integrated amount of ERCOT-wide regulation is greater than + 25 MWhs in the interval. Upon one day notice, ERCOT can increase the percentage and MWh tolerance to 99% and 3 MWh, respectively, if significant price chasing exists.
(3) A QSE that schedules uncontrollable renewable resources will not be subject to Uninstructed Deviation Pricing for the uncontrollable renewable resources to the extent that the total metered uncontrollable renewable resources does not exceed 150% or is not less than 50% of the uncontrollable renewable resource’s schedule in any schedule interval.
If any condition above exists, then an Uninstructed Deviation pricing differential will be applied as follows:

(a) QSEs would be paid (or pay) for Instructed and Uninstructed Deviations at the zonal MCPE under Resource Imbalance Charge.

(b) An Uninstructed Deviation Charge Back would be calculated at a factor of the MCPE.  The Uninstructed Deviation Charge Back would be applied to each Congestion Zone that a QSE has a deviation from schedule.  
When the two conditions described above are met, an Uninstructed Factor would be instituted to reduce the payment to the QSE. The Uninstructed Factor will be adjusted in relation to the amount of Regulation Reserve Service that was required during that interval on a sliding scale.

Once a regulation is determined to be over or under the defined bandwidth, a QSE would be subject to the uninstructed charge for over-generation when the MCPE is greater than a benchmarked cost of heat rate multiplied by the Houston Ship Channel Midpoint Price, and for under-generation when the MCPE price is negative.

6.8.1.15.2 Determining the Uninstructed Factor

The Uninstructed Factor is a factor used to reduce the total payments made to a Resource for Uninstructed Deviations. The Uninstructed Factor could change by interval, depending on the following three conditions: 

(1) The ERCOT approved MWh range of tolerance for regulation deployment in a Settlement Interval;

(2) The system wide integral amount above the tolerance level for Regulation Reserve Services (variable by interval);

(3) The upper limit of the amount (MWh) in which the Regulation Reserve Services can be deployed before the factor maximizes.

From a programmatic perspective, the Uninstructed Factor would be determined in the following manner:

WITHIN TOLERANCE: when regulation is deployed within the pre-defined tolerance level, the Resource receives one hundred percent (100%) of its balancing energy payment;
IF  Eregup < tolerance AND Eregdown < tolerance THEN



UFi
= 0

CASE OVERGENERATION: when regulation down is deployed beyond the pre-defined tolerance level, a QSE will be charged back for generation over their aggregated schedules and instructions; 

ELSE IF Eregdown > tolerance THEN



UFi
= min(1.0, 
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CASE UNDERGENERATION: when regulation up is deployed beyond the tolerance level and any MCPEz is negative a QSE will be charged back for generation under their aggregated schedules and instructions as above.  

ELSE Eregup > tolerance



UFi
= min(1.0, 
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Graphically, if the tolerance were +/- 25MWhs of regulation, the Uninstructed Factor would look like this:
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6.8.1.15.3 Uninstructed Charge Methodology and Equation

Once the Uninstructed Factor is determined on a system-wide basis for the interval, it is possible to determine the ‘price’ to apply to QSE uninstructions.  The Uninstructed Resource Charge would be determined by QSE for each zone in which they had actual metered Resources. 

The first step is to determine the QSE’s Total Uninstructed Deviation.  Each QSE’s Total Uninstructed Deviation is calculated by adding the QSE Resource Schedule and all zonal and ERCOT wide instructions, and subtracting from the Metered Resource Value.  A dead band will be set according to each QSE’s schedule plus instructions.  If the QSE’s  Metered Resource Value is within this dead band percentage of  +/- 1% but not less than +/-3 MWHr of the Schedule plus instructions for a settlement interval, then the QSE will not be susceptible to the Uninstructed Resource Charge.  
[PIP112: Although the formula did not change, the “BUL” language incorporates Load Resources into one of the variables (MR). The current design does not have that capability. Once reworked, the following words in this comment box could be added to the protocols.]
The QSE’s Metered Resource Value will include both Generation and Load Resources. The amount of energy provided by a Load Resource will be obtained from the information submitted on the Resource Plan and the settlement meter of the Load Resource.  Energy from a Load Resource is calculated for each Load Resource that is indicated available on the Resource Plan according to the following formula:

Energy from Load Resource =  MAX(0, MIN((the integral of the upper operating limit –Load settlement meter), (integral of the upper operating limit -  integral of the lower operating limit))) 

At the request of the QSE as specified by Section 6.10.6,  ERCOT will disregard energy from a Load Resource for the four consecutive settlement intervals following the time of the request by the QSE as it relates to the following formula.
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where: 

TUDiq
Total ERCOT wide uninstructed deviation for that QSE per interval
MRizq
Metered Resource Value for that QSE per interval per zone
RSizq
Resource Schedule per interval per zone of that QSE

INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval
INSewiq
ERCOT-wide Instructions for that QSE per interval
DSBULizq
Zero until Balancing Up Load (BUL) is supported
[PIP112: DSBUL will not be factored into the formula until system is reworked to support BUL. Once supported, the definition ofvariable should be modified above with the following:]
DSBULizq
Zero if not using a Dynamic Schedule or the Integrated signal for the interval sent by Dynamically Scheduling QSEs to ERCOT that is an estimate in real-time representing the real power interrupted in response to the deployment of Balancing Up Load (BUL)
If the QSE’s Total Uninstructed Deviation is zero, then the zonal uninstructed deviation for every zone is zero.

ZUDizq = 0
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If the QSE’s Total Uninstructed Deviation is positive, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is positive.
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If the QSE’s Total Uninstructed Deviation is negative, then the total Uninstructed Deviation will be allocated to those zones in which the value of adding the QSE’s Resource Schedule in that zone and zonal instructions in that zone, and subtracting from the Metered Resource Value in that zone is negative.
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where:

TUDiq
Total ERCOT wide uninstructed deviation for that QSE per interval

ZUDiq
Zonal uninstructed deviation for that QSE per interval for that zone

MRizq
Metered Resource Value for that QSE per interval per zone

RSizq
Resource Schedule per interval per zone of that QSE

INSizq
Zonal Balancing Energy instructions given to that QSE per zone per interval
The second step is to compare the market-clearing price of an interval to a benchmark in each zone and calculate the Uninstructed Resource Charge for each QSE in each zone.  If the MCPE for the zone is negative, a QSE would be subject to the Uninstructed Resource Charge for under-generation.  If the MCPE is greater than a benchmarked cost of heat rate multiplied by the Houston Ship Channel Midpoint Price, then a QSE is subject to the Uninstructed Resource Charge for over-generation.



The Uninstructed Resource Charge for that zone will be the product of  the zonal uninstructed quantity, the MCPE for that interval for that zone, and the previously determined Uninstructed Factor for that interval.

This activity would be performed for every Congestion Zone for each QSE. 

CASE: PRICE CHASING

IF MCPEiz ( BASE VALUE * GAS PRICE and QSE outside deadband, then:
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CASE: COST OPTIMIZING
 

ELSE MCPEiz < 0 and QSE outside deadband Then:
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where:

URCiz
Uninstructed Resource Charge for that QSE per zone per interval 
ZUDiq
Zonal uninstructed deviation for that QSE per zone per interval 





MCPEiz
Market Clearing Price for Energy in that zone of that interval

UFi
Uninstructed Factor determined in accordance to deployed regulation
6.8.2 Capacity and Energy Payments for Out –of Merit Service

6.8.2.1 Capacity Payments

(1) OOMC Service may be used by ERCOT as a procured Replacement Reserve Resource in the Adjustment Period where necessary to support emergency operations and provide voltage support, stability or to manage localized transmission limitations.  OOMC Service may be used only if there is no Market Solution or available contracted RMR Service. 

(2) The payment of OOMC Service will incorporate the use of a Current Resource Specific Percentage (CRSP). The CRSP will be based on the number of times a specific Resource is used to resolve a localized problem where a Market Solution does not exist.

(3) The Current Resource Specific Percentage will begin at 150% and remain at 150% if the Resource has been used to provide OOMC Service equal to or less than five (5) times in the previous ninety (90) days.  The CRSP will be set to 125% and remain at 125% if the Resource has been used to provide OOMC Service more than five (5) times but less than ten (10) times in the previous ninety (90) days. The CRSP will be set to 100% and remain at 100% if the Resource has been used to provide OOMC Service more than ten (10) times in the previous ninety (90) days.

(4) If ERCOT determines that there is not a Market Solution, QSEs representing Replacement Reserve Resources will be paid the lower of the actual bid for that Resource submitted or the CRSP multiplied by the MCPC for Replacement Reserves for the Congestion Zone market. If no RPRS bids were selected in the market for the Congestion Zone, the MCPC will equal the next higher bid after the highest bid for Replacement Reserve Service called on, other than the Out –of –Merit Order Resource in that Congestion Zone or of all replacement bids if a bid in the Congestion Zone does not exist.

(5) If a specific Resource required by ERCOT has not submitted an RPRS bid then ERCOT may call that Resource, if it is available. ERCOT will pay the QSE representing that Resource the CRSP multiplied by the next higher bid after the highest bid for Replacement Reserve Service procured in the Congestion Zone for Replacement Reserves or of all replacement bids if a bid in the Congestion Zone does not exist.

(6) If ERCOT payment does not cover the actual costs of the RPRS Resource as a result of OOMC, the Resource provider will be reimbursed for all verifiable, incremental costs directly attributable to the OOMC procurement as outlined below, and not recovered through any other mechanism.  

(7) The calculation for capacity payments of Out –of Merit Service is as follows:

PCOOMRPqi
=
SUM(PCOOMRPqui)u

Given:

PCOOMRPqui
 = 
-1 * (COOMRPui ) * MIN(PFOOMRPu * MCPCRPiz, BPRPui)) 

The equation below will be used to determine the Total OOM Capacity Payments to be allocated to each QSE as described in Section 6.9.6.1, OOM Capacity Charge.

PCOOMRPqi
 = 
SUM(PCOOMRPqui)q

where:

i 
interval 

u
single Resource

z

zone

q

QSE

PCOOMRPqui 
OOM Replacement Reserve Capacity Payments by single Resource by interval for that QSE

PCOOMRPqi
Total OOM Replacement Reserve Capacity Payment ($) by interval for that QSE (All OOM single Resources added together for that QSE)

MCPCRPiz  
Market Clearing Price of Capacity for Replacement Reserve ($/MW) for the given zone per interval

BPRPui
Bid Price for Replacement Reserve ($/MW) of the unit per interval 

COOMRPui 
Out of Merit Replacement Reserve Capacity awarded capacity (MW) per single Resource per interval

PFOOMRPu
CRSP for OOM Payments (scaled according to usage, minimum of 1.0 and maximum of 1.5)

PCOOMRPi
Summation of OOM Replacement Capacity Payment ($) per interval for all QSEs in the market

6.8.2.2 Energy Payments

(1) Whenever a Resource is called for OOME Up, the QSE will receive an OOME energy payment of the instructed amount of OOME Up provided by the Resource multiplied by higher of (a) or (b), defined below: 

a) The lower of the:

i) Actual bid price formed from the specific Resource called, or 

ii) The product of the highest price natural gas index posted daily for the Houston Ship Channel times eighteen (18), regardless of its fuel source, or 

b) The MCPE for the Congestion Zone.


(2) The calculation for OOME Up is as follows:

PEOOMUPiq 
= SUM(PEOOMUPipq)pq

Where:


PEOOMUPiq = -1 * EOOMUPirq * [Max[min(FI*HR, BP),MCPEiz] - MCPEiz
[PIP 125:  Energy Payments for OOM UP does not incorporate Bid Price. Wording in #1 is inconsistent with formula in #2 drafted in these protocols. Formula has been modified to be consistent with wording. However, ERCOT is checking with vendor to see whether wording or formula should be modified.]

PEOOMUPipq = 
-1 *  EOOMUPipq  * Max(0,((FI * HR)-MCPEiz))

EOOMUPipq = 
Max(0,Min(MRipq - OLpeq),IOOMUPipq))

The equation below will be used to determine the Total OOM Energy Payments to be allocated to each QSE in Section 6.9.6.2 OOM Energy Charge.

PEOOMUPi 
= SUM(PEOOMUPip)  
where:

i
interval 

p
plant

z
zone

q
QSE

FI
Fuel Index ($/Btu)

MCPEiz
Market Clearing Price of Energy for that interval of the zone in which plant resides

HR
Standard Heat Rate for OOM (Btu/MWh)

PEOOMUPipq
Out of Merit Energy Up Payment ($) for that interval per plant per QSE

PEOOMUPiq
Out of Merit Energy Up Payment ($) for that interval per QSE

PEOOMUPi
Summation of Out of Merit Energy Up Payment ($) per interval for all QSEs in the market

EOOMUPipq
OOM Up quantity deployed for that plant per interval per QSE

IOOMUPip
OOM Energy Up Instructions for that interval for that plant converted to MWh for that interval by dividing by the interval count per hour (4 per hour for 15 minute Settlement Interval) 

MRipq
Meter Reading for that plant for that interval per QSE

OLpeq
Plant Specific Instantaneous MW Output Level at time of request (Event) converted to MWh for that interval by dividing by the interval count per hour (4 per hour for 15 minute Settlement Interval )

(3) If a Resource is called to provide OOME Up service and the payment for OOME service is insufficient to cover all costs of providing the Service, then that Resource will be paid, in addition to the energy payment, all verifiable, costs in excess of the OOME payment that are directly attributable to the OOME Service.  These costs may include the cost of exceeding swing gas contract limits, additional gas demand costs set by the fuel supply or transportation contracts, and any additional costs to purchase emissions credits or other costs incurred due to environmental regulations.  Verification of these costs must be submitted to ERCOT to allow resolution by the end of the dispute process for Settlement True Up as defined in Section 9.2.4, True-Up Statements.  

(4) Whenever a Resource is called on for OOME Down, the QSE be paid an energy payment equal to the total amount of energy to be reduced by the Resource, multiplied by the greater of :  (a) the MCPE of the Congestion Zone or (b) $0.00 .  The calculation for OOME Down is as follows:

PEOOMDNipqz = 
 -1 * EOOMDNip  * Max(0,MCPEiz)

EOOMDNip = 
Max(0,(Min(OLpe - MRip ),IOOMDNip))

PEOOMDNiq 
= SUM(PEOOMDNip)q

PEOOMDNiz 
= SUM(PEOOMDNip)z
Where:

i
interval 

p
plant

z
zone

q
QSE

PEOOMDNipqz
Out of Merit Energy Down Payment ($) for that interval per plant for the QSE 

PEOOMDNiq
Total Out of Merit Energy Down Payment in the interval for the QSE

PEOOMDNiz
Out of Merit Energy Down Payment ($) per interval per zone

EOOMDNip 
OOM Energy quantity instructed down for that plant per interval

MCPEiz
Market Clearing Price for Energy per interval for that zone

IOOMDNip
OOM Energy Down Dispatch Instructions per interval per plant converted to MWh for that interval by dividing by the interval count per hour (four (4) per hour for fifteen (15) minute Settlement Interval) 

MRip
Meter reading per plant per interval 

OLpe
Resource plan submitted by the QSE for the specific Resource given the OOM instruction.
6.8.3 Capacity and Energy Payments for RMR and Synchronous Service

RMR Units providing services will be paid according to their Agreement.

6.8.3.1 Capacity Payments for RMR Service

(1) The capacity payment for RMR Service is referred to in these Protocols as the “Standby Price.” The hourly Standby Price to be used in settlement will be calculated as follows:

SBRMRhq
=
Σ(SBRMRuhq)u

Where:

SBRMRuhq
=
-1 * StbyPriceu * BillCapuh
BillCapuh 
AvailReduh – (RMRCapu * (1– min(1, TestCapReduh -)))

TestCapReduh 
((RMRCapu – TestCapuh)/RMRCapu)*2

AvailRedu 
RMRCapu * (If (HrRollEAFuh >= .85,1,If (HrRollEAFuh < .85 and > .35, (1- ((.85-HrRollEAFuh)) * 2))), If (HrRollEAFuh =< .35,0)


HrRollEAFuh 
((∑h=1-4380 AvailGenCapui) / (∑h=1-4380 -MaxGenCapu))




AvailGenCapui 
MIN(AvailPlanCapui, MiscondLowCapui, RMRCapu, TestCapui)
MaxGenCapu
Min(RMRCapu,TestCapu)
Note:  

If less than 4380 hours have elapsed since the start date, 

HrRollEAFui = 1.0

(2) The formula below will be used to determine the total RMR Payments to be allocated to each QSE in Section 6.9.4, Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service.

SBRMRi
=
SUM(SBRMRhuq)q / n

Where:

i
interval

h
Hour

n
number of intervals in the hour

u
unit

q
QSE

SBRMRuiq
RMR Standby Fee per unit (for that QSE) for that interval

SBRMRiq
RMR Standby Fee for all units represented by that QSE in that interval

SBRMRi
Summation of RMR Standby Fees in that interval for all QSEs in the Market

BillCapui
Billing Capacity is the capacity that is used in determining the Standby Fee

RMRCapu
Maximum Unit capacity as stated in the RMR Contract

TestCapRedui
Test Capacity Reduction = reduction in the billing capacity caused by a unit testing at less than stated RMR capacity

AvailRedui
Availability Capacity Reduction = reduction in Billing Capacity caused by the unit being less than 85% available on a rolling six month basis

TestCapui
Test Capacity = the capacity resulting from test conducted by ERCOT

HrRollEAFui
Hourly Rolling Equivalent Availability Factor over a rolling six-month period

AvailGenCapui
Available Generation Capacity = capacity determined by the lesser of AvailPlanCapui, MiscondLowCapui, RMRCapu or TestCapui
MiscondLowCapui 
Adjustment in AvailGenCapui when the unit fails to achieve the capacity defined in the ERCOT RMR Delivery Plan 
MaxGenCapu
Maximum Generation Capacity = capacity determined by the lesser of RMR Capacity or Tested Capacity
(3) An economic model will be used to determine the levelized (i.e., same cost each year) annual carrying costs of a then current simple-cycle gas turbine generator set (class and size to be defined to approximately equal the megawatts or megavolt-amps being contracted).  A levelized annual payment will be used as the basis for all single-year RMR Ageements.  For all multi-year Agreements, a progressive payment stream shall be calculated using the term of the Agreement and based on an equivalent Net Present Value to the levelized payment stream over the Agreement term.

(4) The economic model will be based upon the capital costs of this proxy turbine as derived from a standard industrial reference or major turbine vendor. The cost will include installation costs as if installed at an existing plant location within the ERCOT System. Hence, the book value of the land on which the new turbine would reside and existing gas and transmission interconnection infrastructure is excluded from the annual carrying cost calculation. An adjustment in land value can be made if the Entity requested to provide RMR Service demonstrates to ERCOT’s reasonable satisfaction that the market value of the land would exceed the book value of the land assuming the land was sold under the following conditions:

(a) The subject unit(s) are the only units residing on this land and,

(b) The subject unit(s) would be retired were it not for the RMR Agreement with ERCOT.

(5) The model will assume a fifteen (15) year life-for the turbine with seventy percent (70%) financing at the average of the U.S. Prime rate for the most recent month prior to the start date of the RMR Agreement for which the rate is available.  A Rate of Return (ROR) of ten percent will be used on the thirty percent (30%) equity.

(6) The model will also include fixed annual O&M charge representative of the costs for operating the proxy turbine generator set, derived from a standard industrial reference or major turbine vendor.

(7) The annual total costs derived from the model described above will be converted to an hourly cost by dividing it by 8,760 hours. 

(8) For RMR Units, the hourly cost derived from (7) above is then multiplied by seventy percent (70%) and divided by the nameplate megawatt (MW) size of the proxy unit.  This yields the hourly Standby Price for RMR Service.

(9) The Standby Price may be further reduced if the RMR Unit fails to perform to the contracted capacity during a Capacity Test as described in the RMR Agreement.  The reduction will be linear, with a two-percent (2%) reduction in the standby fee for every one-percent (1%) of reduced capacity.  

(10) In the event that major equipment modifications are required in order for the RMR Unit to provide RMR Service (such as installation of SCR equipment to meet NOx limitation requirements), ERCOT and the RMR Entity may negotiate an alternate Standby Price and/or term longer than one year.

(11) The Standby Price may be reduced if the RMR Unit fails to perform at eighty-five (85%) availability for a rolling six-month average. The reduction will be linear, with a two-percent (2%) reduction in standby fee for every one-percent (1%) that availability is less than eighty-five (85%) of the contracted capacity.

6.8.3.2 Capacity Payments for Synchronous Condenser Service

Any capacity provided by Synchronous Condensers will not be compensated.

[PIP128: The system is not configured to compensate for Synchronous Condenser Service.]

Synchronous Condenser Agreements are set annually. An economic model will be used, identical to RMR economic model defined above in Section 6.8.3.1, Capacity Payments for RMR Service, to determine the levelized (i.e., same cost each year) annual carrying costs of a then current simple-cycle gas turbine generator set (class and size to be defined to approximately equal the megawatts or megavolt-amps being contracted).

(1) The annual total costs derived from the economic model described above will be converted to an hourly cost by dividing it by 8,760 hours. 

(2) For Synchronous Condenser Units, the hourly cost derived in (1) is multiplied by twenty-percent (20%) and divided by the nameplate megavolt-amps (MVA) size for the proxy unit.  This yields the hourly standby price for Synchronous Condensers.

(3) The standby price may be reduced if the Synchronous Condenser Unit fails to perform at eighty-five percent (85%) availability for a rolling six-month average. The reduction will be linear, with a two percent (2%) reduction in standby fee for every 1% that availability is less than eighty-five (85%) of the contracted capacity.

(4) The settlement calculation to determine the Synchronous Condenser standby fee is as follows:

SSBqh 
= 
SUM(SSBuhq)u

Where:

SSBuh 
= 
-1 * HrPrice * BillCapui      

 

BillCapui =  (1 – AvailRedui)

AvailRedui = 1 * (max(1, ((MAX(0, (.85-HrRollEAFui)) * 2)))
 

HrRollEAFui = ((∑h=1-4380 AvailSyncui) / 4380)

AvailSyncui = Y

Where
Y = 0 for unavailable service

        
Y = 1 for available service

(5) The formula below will be used to determine the total Synchronous Condenser  Payments to be allocated to each QSE in Section 6.9.4, Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service.

      

SSBi 
= 
SUM(SSBhq)q / n 
Where:

h
hour

n
number of intervals in an hour

SSBuiq 
Synchronous Condenser Standby Payment per Unit per Interval for that QSE

BillCapui
Billing Capacity is the capacity that is used in determining
 the Standby Fee

AvailRedui
Availability Capacity Reduction = reduction in Billing Capacity caused by the unit being less than 85% available on a rolling six month basis

HrRollEAFui
Hourly Rolling Equivalent Availability Factor over a rolling six- month period.

AvailSyncui
Available of service 

SSBqi
Synchronous Condenser Standby Payment to the QSE.

SSBi
Summation of Synchronous Condenser Standby Payments per interval for all QSEs in the market  

Note: If less than 4380 hours have elapsed since the start date, HrRollEAF = 1.0

6.8.3.3 RMR Energy Payments Based on Contract Amounts

(1) Payments for energy delivered under the RMR Agreement will be the product of such energy delivered (in MWH) times the product of (a) and (b) as described below, plus a non-fuel variable cost component.  

(2) The non-fuel variable cost component represents the non-fuel variable O&M cost incurred when the unit operates and which is not recovered in the standby price as defined in item (1) – (4) of 6.8.3.1, Capacity Payments for RMR Service. This factor can include materials, fees, taxes, etc. that are only incurred when the unit generates energy.

(3) The RMR Energy Multiplier component, in mmbtu/Mwh, calculated as the product of the RMR Unit heat rate based on the average of the last two (2) years of actual heat rate data for the RMR Unit.

(4) A fuel factor, in $/mmbtu, which represents all fuel related costs incurred after the RMR Unit has gone though start-up, is fully synchronized, and is released to ERCOT for dispatch.  The fuel factor will consist of the sum of the following components:

(a) The published fuel index as set forth in the RMR Service Agreement; 

(b) The fixed transportation fee for delivery of gas as set forth in the RMR Service Agreement;

(c) Additional gas swing service fee as set forth in the RMR Service Agreement;

(5) Payment for RMR Energy under Contract Amounts shall be calculated in the following manner:

ERMRiq
=
SUM(ERMRuiq)u

Given:

ERMRuiq 
= -1 * min(RSiu, MRiu) * ((RMREnergyMultu * GasPrIndxu) + VarCostCompu)

(6) The formula below will be used to determine the total RMR Payments to be allocated to each QSE in Section 6.9.4, Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service.

ERMRiq
=
SUM(ERMRui)q

Where:

i
interval

u
unit

q
QSE

ERMRuiq  
Payment to provider for RMR Energy (for that QSE) per unit per interval

ERMRiuq
Payment to QSE for RMR Energy per interval

ERMRiq
Summation of payments for RMR Energy per interval for all QSEs in the market



RMREnergyMultu 
Heat Rate (MBtu/MWHr) as identified in the RMR Service Agreement

GasPrIndxu 
Published Amount ($/MBtu) including Fixed Transport fees and Swing Fees as identified in the RMR Service Agreement

VarCostCompu 
Amount as identified in the RMR Service Agreement

MRiu 
Metered value for the Resource per interval for that RMR Unit using actual and/or estimated values.

RSiu
Resource Scheduled quantity for that unit per interval as defined in the RMR Delivery Plan.
6.8.3.4 Synchronous Condenser Hourly Operations Payment

There will be no compensation for the operations of Synchronous Condensers
[PIP128: System Design does not support compensation for any Synchronous Condenser Service.]

(1) For Synchronous Condenser Units, hourly operations payments shall be based upon the non-fuel variable O&M cost incurred when the unit operates and which is not recovered in the Standby Price as defined in item (1) of Section 6.8.3.1, Capacity Payments for RMR Service, above. The Hourly Operation Price can include: 

(a) Verifiable labor, materials, fees, taxes, etc. that are only incurred when the unit operates, plus 

(b) Payment for metered electricity consumed during the settlement interval.  Compensation for electricity consumed shall be at a price per MWH equal to the Market Clearing Price for the interval and zone.

(2) Payment for Synchronous Condenser Operations shall be calculated in the following manner:

RunFeeqi 
= 
SUM(RunFeeuiq)u
Where:

RunFeeui = 
-1 * Runningui * RunPru

(3) The formula below will be used to determine the total Synchronous Condenser Payments to be allocated to each QSE in Section 6.9.4, Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service.

RunFeei = SUM(RunFeeqi)q

Where:

RunFeeuiq
Fee paid to Synchronous Condensers for each hour they run per interval per unit (for that QSE).

RunPru 
Contractual Price Running $/Hour

Runningui
Running = 1 if unit is synchronized with the grid during any part of      the hour.

RunFeeqi 
Fee paid to QSEs representing Synchronous Condensers per interval

RunFeei 
Summation of fees paid to QSEs representing Synchronous Condensers per interval for all QSEs in the Market

6.8.3.5 RMR Start-up Price 

(1) RMR Service units will be compensated for start-up costs when the RMR Unit has been scheduled by ERCOT scheduling instructions at the end of the Adjustment Period for the Day Ahead schedule and did synchronize and operate during at least part of the hour. The Start-up Price should reflect the dollar amount of expenses incurred for starting the unit and bringing it to full synchronization with the ERCOT System. Expenses for metered electricity consumed shall be reimbursed at a price per MWH equal to the Market Clearing Price for the interval and zone.  

(2) The Start-up Price should include all costs not covered in Section 6.8.3.1, Capacity Payments for RMR Service or Section 6.8.3.3, RMR Energy Payments Based on Contract Amounts, as well any transportation imbalance fees incurred as a result of the unit not being called on by ERCOT in Real Time after it was scheduled.  Hence, it is theoretically possible to have a start-up fee even though the unit was never actually dispatched in real-time.

(3) RMR Start-up Payments shall be calculated in the following manner:

SURMRiuq
=
-1 * StartPru * Niu 


 

(4) The formula below will be used to determine Total Synchronous Condenser Payments to be allocated to each QSE in Section 6.9.4, Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service.

SURMRiq
=
SUM(SURMRiuq)q

Where:

u
unit

i
interval

q
QSE

Niu
One (1) if a start is required by ERCOT in this interval.  Zero otherwise.

SURMRiu
RMR Startup Payment ($) for unit

SURMRiq
RMR Startup Payment ($) for all units belonging to a QSE

StartPru                Contractual Amount for one starts)

6.8.3.6 Synchronous Condenser Start-Up Payment

There will be no compensation made for the start-up of a Synchronous Condenser Unit.
[PIP128: System design does not support compensation for SC Units]
SCURMRiu
=
 -1 * StartPru * Niu 


 

SCURMRiq
=
SUM(SCURMRiu)q
Where:

u
unit

i
Interval

q
QSE

Niu
One (1) if a start is required by ERCOT in this interval.  Zero otherwise.

SCURMRiu
RMR SC Startup Payment ($) for unit

SCURMRiq
RMR Startup Payment ($) for all units belonging to a QSE

StartPru                Contractual Amount for one start



6.8.3.7 RMR Energy Payments Outside of Contract Amounts

(1) If the RMR Unit generates energy in excess of the amount it is obligated to produce (i.e., the difference between the energy produced less the scheduled amount for any Settlement Interval is positive), the price for payment of the excess amount produced will be the Market Clearing Price (MCPE) for the appropriate settlement interval and zone, less an energy rebate that goes to ERCOT. Currently the energy rebate is equal to 10%.

(2) Payment for RMR energy generated outside of the Agreement terms shall be calculated in the following manner:


ERRMRiu
= [max(0, (MRiu  - RSiu)) * MCPEiz * RP]
ERRMRiq
=
SUM(ERRMRiu)q

Where:

i
interval

u
unit

ERRMRiu
RMR Energy Rebate Amount for that interval for that unit

ERRMRiq
RMR Energy Rebate Amount for that interval for that QSE

MRiu:
Metered value for the Resource per interval for that unit using actual and/or estimated values.

RSiu
Resource Instructed quantity for that RMR unit per interval

MCPEiz
Market Clearing Price for Energy per interval in that zone

RP
Approved Rebate Percentage (currently 10%)

(3) In accordance with Section 4.5.11.4, Receipt of QSEs Balancing Energy Bid Curves for RMR Unit, QSEs submitting Balancing Energy Service, bids using RMR Units must keep RMR bids independent of other Balancing Energy Service bids.

6.8.3.8 RMR Non-performance for Unexcused Misconduct 

(1) If a misconduct event is not excused, then to reflect this lower-than-expected quality of firmness, ERCOT charges the Entity an Unexcused Misconduct Amount as defined in the RMR Agreement for each RMR Unit.

UMRMRiu   = 
 Fee * UMF

UMRMRiq
=
SUM(NPRMRiu)q
Where:

i
interval to be calculated

u
unit

UMRMRui
RMR Unexcused Misconduct event per unit for that interval

UMRMRiq
RMR Unexcused Misconduct Fee for all units represented by that QSE in that interval

UMF 
One if an Unexcused Misconduct Event occurred during that operating day otherwise zero.

Fee
Misconduct charge as specified in the RMR Agreement.
6.8.4 Capacity Payments for Voltage Support Provided to ERCOT

(1) Reactive Support: Generation Entities will be required to maintain a voltage regulation schedule without compensation, limited to the quantity of reactive power the Generation Resource can produce at rated capability (MW) and an overexcited power factor of capability, measured at the unit main transformer high voltage terminal (transmission voltage side) of 0.95 or less and an underexcited power factor capability of 0.95 or less (0.95 to –0.95).  The reactive capability required must be maintained at all times the plant in On-line.  ERCOT may instruct the Generation Resource to exceed the Unit Reactive Limit (URL), without compensation, if reliability of the ERCOT System is at risk.

(2) Power Reduction: Unit-specific Dispatch Instructions given to reduce real power in order to allow Voltage Support will be settled as OOME Down, specified in Section 6.8.2.2(4), Energy Payments, of these Protocols.
[PIP102: System Design is not configured to compensate for Voltage Support. When the compensation is implemented, section 6.8.4 will be replaced with the following]

(1) Uncompensated Reactive Support - Generation Entities will be required to maintain a voltage regulation schedule without compensation limited to the quantity of reactive power the Generation Resource can produce at rated capability, (MW), and a power factor of .95 leading or lagging (Unit Reactive Limit - URL) measured at the unit main transformer high voltage terminals; provided, however, existing Generation Resources whose current design does not allow the Facilities to meet the URL as stated above will be required to maintain a voltage regulation schedule, without compensation, that is limited to the quantity of reactive power that the Facilities can produce at rated capability (MW). 

(2) Compensated Reactive Support - If the ERCOT instructs the Generation Resource to exceed the URL, then the ERCOT will pay for the additional reactive power provided beyond the URL at a price that recognizes the avoided cost of reactive support Resources on the transmission network. 

(3) Compensation for Power Reduction – Compensation for real power reduction to allow voltage support will be compensated as OOME Down, as specified in Section 6.8.2.2(4), Energy Payments, of these Protocols.

VARPAYui 
= 
-1*(VP*MVARINSui)
VARPAYqi 
= 
SUM(VARPAYui)u

VARPAYi 
= 
SUM(VARPAYqi)q




Where:

MVARINSu 
Amount of instructed MVARs produced by a unit that are above the URL.

URLu 
MVAR at full Load with the appropriate Power Factor defined above.

VP 
$/MVAR Payment for instructed MVAR beyond the Free Amount per unit per MVAR.





6.8.5 Capacity Payments for Resources Supplied to ERCOT for Black Start Service 

(1) ERCOT will pay an hourly standby fee, determined through a competitive annual bidding process, with an adjustment for reliability based on a six-month (6) rolling availability equal to 85% in accordance with the Black Start Agreement in Section 22, ERCOT Protocols Agreements.  

(2) The calculation for Black Start is as follows:

PCBSui = -1 * (BillPctui * BSCPu)

PCBSqi = -1 * SUM (BillPctui * BSCPu)u

BillPctui = If (HrRollEAFui >= .85,1,If (HrRollEAFui < .85 and > .35- (1- ((.85-HrRollEAFui) * 2)))), if (HrRollEAFui  =< .35,0)
HrRollEAFui = ((∑h=1-4380 AvailBlkui) / 4380) 

AvailBlkui = Y

Where: Y = 0 for unavailable service

             Y = 1 for available service

(3) The formula below is used to determine the total Black Start Payments to be allocated to each QSE in Section 6.9.4, Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service.

PCBSi = SUM (PCBSiq)q

Where:

i 
interval

u 
single Resource

BSCPu 
Black Start Contract Price of that single Resource

PCBSqi 
Procured Capacity Payment for Black Start Service per interval for the QSE

PCBSui 
Procured Capacity Payment for Black Start Service per interval per single Resource.

PCBSi
Summation of fees paid to QSEs providing Black Start Service per interval for all QSEs in the market

BillPctui 
Reduced Percentage of payment due to less than 85 % availability.  

HrRollEAFui
Hourly Rolling Equivalent Availability Factor over a rolling six-month period.

AvailBlkui
Available of service

Note: 

If less than 4380 hours have elapsed since the start date, HrRollEAF = 1.0
6.9 Settlement for ERCOT-Provided Ancillary Services

6.9.1 Settlement for ERCOT Ancillary Service Capacity Procured in the Day Ahead and Adjustment Periods

(1) ERCOT shall allocate to each QSE representing Load that portion of the QSE’s total requirement of each of the Ancillary Services of Regulation Up, Regulation Down, Responsive Reserve Service, and Non-Spinning Reserve Service. ERCOT shall determine each allocation based on the QSE’s ratio of Ancillary Services shown in the applicable Ancillary Service Plan.

(2) The QSE’s settlement capacity shall be the QSE’s total capacity allocation minus any self-arranged Resources scheduled.

(3) Each QSE’s settlement charge, in dollars, for each Ancillary Service, by hour, shall be equal to the MCPC for the Ancillary Service (in dollars per megawatt), multiplied by the QSE’s settlement capacity (in megawatts)

(4) There is no difference in the manner in which costs for procurement in the Day Ahead and Adjustment Period are allocated for the following services:

(a) Regulation Up;

(b) Regulation Down;

(c) Responsive Reserve; and

(d) Non-Spinning Reserve.

6.9.1.1 Regulation Up Service Charge

(1) All costs of ERCOT procurement of Regulation Up shall be calculated as follows:

LARUqi =
RUPi * NTORUqi
RUPi 
=((PCRUi + PCIESRUi  ) * -1 / (COBRUti – SARUti)) 

NTORUqi = (COBRUqi – SARUqi)

Where:

i:
interval being calculated

LARUqi:
Regulation Up Service Capacity Load Allocation Charge ($) per interval for that QSE

PCRUi:
Procured Regulation Up Capacity Costs ($) for the total Market

PCIESRUi:
Emergency Service Regulation Up Capacity Costs ($) for the total Market for the interval

COBRUqi:
Obligated Regulation Up  Capacity (MW) per interval of that QSE

COBRUti
Total Regulation Up Obligations Capacity (MW)  in that interval. 

SARUti
Total Self Arranged Regulation Reserve Up Capacity (MW)  in that interval

SARUi:
Self Arranged Regulation Up Capacity (MW)  Service per interval for that 

QSERUpi :
Regulation Up Price per interval

RUPi
Regulation Up Price per interval

NTORUqi
Regulation Up Net Obligation (MW) per QSE per interval

6.9.1.2 Regulation Down Service Charge 

(1) All costs of ERCOT procurement of Regulation Down shall be calculated as follows:

LARDqi =
RDPi * NTORDqi
RDPi 
=
((PCRDi + PCIESRDi  ) * –1 / (COBRDti – SARDti))

NTORDqi = (COBRDqi – SARDqi)
Where:

i
interval being calculated

LARDqi
Regulation Down Service Charge per interval Regulation Down Reserve Capacity Load Allocation Charge ($) per interval for that QSE

PCRDi
Procured Regulation Down Capacity Costs ($) for the total Market for the interval

PCESRDi
Emergency Service Regulation Down Capacity Costs ($) for the total Market for the interval

COBRDqi
Obligated Regulation Down Capacity (MW) Service per interval of that QSE

SARDqi
Self Arranged Regulation Down Capacity (MW) Service per interval of that QSE

RDPi
Regulation Down Price per interval

NTORdqi
Regulation Down Net Obligation (MW) per QSE per interval

COBRDti
Total Regulation Down Obligations in that interval. 

SARDti
Total Self Arranged Regulation Down in that interval
6.9.1.3 Responsive Reserve Service Charge 

(1) All costs of ERCOT procurement of Responsive Reserve shall be calculated as follows:

LARRqi =
RRPi  * NTORRqi
RRPi =
(PCRRi + PCIOOMRRi)  * -1 / (COBRRti – SARRti)

NTORRqi=
(COBRRqi - SARRqi)

Where:

i:
interval being calculated

LARRqi:
Responsive Reserve Capacity Load Allocation Service Charge ($) per interval for that QSE

PCRRi:
Procured Responsive Reserve Capacity Costs ($) for the total Market for the interval

PCOOMRRi:
Out of Merit Responsive Reserve Capacity Costs ($) for the total Market for the interval

COBRRqi:
Obligated Responsive Reserve Capacity (MW) Service per interval of that QSE

SARRqi:
Self Arranged Responsive Reserve Capacity (MW) Service per interval of that QSE

RRPi 
  
Responsive Reserve Price per interval

NTORRqi:
Responsive Reserve Net Obligation (MW) per QSE per interval

COBRrti
Total Responsive Reserve Obligations Capacity (MW) in that interval. 

SARRti
Total Self Arranged Responsive Reserve Capacity (MW) in that interval
6.9.1.4 Non-Spinning Reserve Service Charge

(1) All costs of ERCOT procurement of Non-Spinning Reserve shall be calculated as follows:

LANSqi =
NSPi  * NTONSqi
NSPi  =
((PCNSi + PCIOOMNSi) * -1  / (COBNSti – SANSti))  

NTONSqi=
(COBNSqi – SANSqi)
Where:

i:
interval being calculated

LANSqi:
Non-Spinning Reserve Capacity Load Allocation Charges ($) per interval for that QSE

PCNSi:
Procured Non-Spinning Reserve Capacity Costs ($) for the total Market for the interval

PCESNSi:
Emergency Service Non-Spinning Reserve Capacity Costs ($) for the total Market for the interval

COBNSti
Total Non-Spinning Reserve Obligations Capacity (MW) in that interval. 

SANSti
Total Self Arranged Non-Spinning Reserve in that interval

      COBNSqi
Obligated Non-Spinning Reserve Capacity (MW) per interval of that QSE

SANSqi:
Self Arranged Non-Spinning Reserve Capacity (MW) per interval of that QSE

NSpi
Non-Spinning Reserve price per interval

      NTONSqi
Non-Spinning Reserve Net Obligation (MW) per QSE per interval

6.9.2 QSE Obligations for Capacity Services Obtained in the Adjustment Period 

6.9.2.1 Settlement for RPRS 

The Settlement for RPRS shall be as follows:

6.9.2.1.1 Replacement Reserve Under Scheduled Capacity

(1) The product of the MCPC multiplied by the amount of capacity insufficiency of each QSE.  The insufficiency for the Operating Hour shall be the sum of:
(a) The greatest of zero or each difference between the Adjusted Meter Load and the amount of Load scheduled in each Settlement Interval for the Operating Hour at 1300 in the Day Ahead or 30 minutes after ERCOT provides notice of procurement of RPRS in the Adjustment Period; and  

(2) The calculation for Replacement Reserve Service obligation for underscheduled capacity will be as follows: 

USRPizq = 
MCPCRPiz * 

(max(0,(AMLi1zq – CLi1zq),(AMLi2zq – CLi2zq ),(AMLi3zq– CLi3zq),(AMLi4zq– CLi4zq)) )

PIP132: System formula is not considering MMS variables as part of this equation. Once implemented, the formula above would need to be replaced with the following, and item 1(b) will need to be inserted  with the following text:
(b) 
The greater of zero or the amount of capacity scheduled for the Operating Hour by ERCOT as a result of a mismatch in the QSE’s Schedule as defined in Section 4.7.2, Schedule Validation Process, of these Protocols, if any.  
USRPizq = 
MCPCRPiz * (max(0,(AMLi1zq – CLi1zq),(AMLi2zq – CLi2zq),(AMLi3zq– CLi3zq),(AMLi4zq– CLi4zq))  + max(0,(MMSi1zq, MMSi2zq, MMSi3zq, MMSi4zq)))
where:



i:

Interval being calculated.

Note: intervals 1,2,3, and 4 denote a set of intervals in a given hour


z:

Zone

USRPiqz:
Replacement Reserve Service Under Scheduled Charge Charge ($) for each zone by interval for that QSE

MCPCRPiz:
Replacement Reserve Service Market Clearing Price of Capacity ($/MW) per interval per zone.

AMLi1zq:
Adjusted Metered Load (MW) per QSE, f, or the first Settlement Interval of the Settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi2zq:
Adjusted Metered Load (MW) per QSE, for the second Settlement Interval of the Settlement Hour, per zone, which will include estimated and/or actual meter values and the associated Transmission & Distribution Losses and UFE.

AMLi3zq:
Adjusted Metered Load (MW) per QSE, for the third Settlement Interval of the Settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.

AMLi4zq:
Adjusted Metered Load (MW) per QSE, for the fourth Settlement Interval of the Settlement hour, per zone, which will include estimated and/or actual meter values and the associated Transmission Losses & Distribution Losses and UFE.
CLi1zq:
Current Schedule Load (MW) of that QSE for the first Settlement Interval of the Settlement hour, per zone at the time of capacity procurement.

CLi2zq
Current Schedule Load (MW) of that QSE , for the second Settlement Interval of the Settlement hour, per zone at the time of capacity procurement.

CLi3zq
Current Schedule Load (MW) of that QSE , for the third Settlement Interval of the Settlement hour, per zone at the time of capacity procurement.

CLi4zq
Current Schedule Load (MW) of that QSE , for the fourth Settlement Interval of the Settlement hour, per zone at the time of capacity procurement.

PIP132: variables not needed yet.
MMSi1zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the first Settlement Interval of the Settlement hour per zone per QSE.

MMSi2zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the second Settlement Interval of the Settlement hour per zone per QSE.

MMSi3zq
Mismatched Schedule Quantity (MW) representing Inter-QSE Trades for the third Settlement Interval of the Settlement hour per zone per QSE.

6.9.2.1.2 Replacement Reserve Uplift Charge

(1) During the Interim Period, the QSE’s Obligation for Replacement Reserve procured for CSC Congestion will be recovered as part of the System Congestion Fund described in Section 7.3.3.1, System Congestion Fund. 

(2) The calculation for Replacement Reserve Uplift Charge will be as follows:


UCRPiq 
= 
-1 * (Σ (PCRPiQSE + LPCRPiq) + Σ (USRPiQSE) + Σ (CSCRPiQSE)) * LRSqi

Where:

i:

Interval being calculated.



z:

CSC zone being settled.



UCRPi:

Replacement Reserve Service Uplift Charge ($)

PCRPiQSE:
Service Cost ($) per interval for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Zonal Congestion and Capacity Insufficiency per single Resource 

LPCRPiQSE:
Service Cost ($) per interval for all QSEs of Procured Capacity of Replacement Reserve procured to resolve Local Congestion per single Resource

USRPiQSE:
Replacement Reserve Service Under Scheduled Charge ($) per interval for all QSEs

CSCRPiQSE:
Replacement Reserve Service CSC Impact Capacity Charge ($) per interval for all QSEs

LRSqi:
Load Ratio Share (Factor)  (Adjusted Metered Load / Total System Load) per hourly interval of that QSE

6.9.3 Settlement Charge for VSS

As Generation Entities are not compensated for Voltage Support Service, as specified in Section 6.8.4, Payments for Voltage Support Provided to ERCOT, there is no payment by Load of VSS costs.
[PIP 102: No compensation for Voltage Support. Once implemented, replace above with the following]
The money paid for Voltage Support Service as specified in Section 6.8.4, Capacity Payments for Voltage Support Provided to ERCOT, will be charged to each QSE on a Load Ratio Share as follows:

LAVSSiq 
=
-1 * (VARPAYi) * LRSiq
6.9.4 Settlement Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service

(1) A QSE's Obligation for Black Start Service, RMR Standby Service, and RMR Synchronous Condenser Service will be equal to the QSE’s quantity of energy consumed hourly divided by the sum of all QSE's energy consumed in that hour, multiplied by the total ERCOT hourly cost for each of the following:  Black Start Service, RMR Standby Service and RMR Synchronous Condenser Service.  

6.9.4.1 Settlement Obligations for Black Start Service 

(1) Black Start Service Costs will be allocated on a Load Ratio Share per QSE in the following manner:

LABSqi = -1 * PCBSi * LRSqi       

Where:

i
interval, equal to one hour

PCBSi
Procured Capacity ($) for Black Start per interval.

LRSqi 
Load Ratio Share for the QSE per interval  

LABSqi 
Black Start Load Charge per interval per QSE.

6.9.4.2 Settlement Obligations for RMR Service

(1) Reliability Must Run Costs will be allocated on a Load Ratio Share per QSE in the following manner:

LARMRiq 
=  -1 *  

(Σ (ERMRiq) + Σ (SURMRiq)+ Σ (SBRMRiq) + Σ (UMRMRiq) + ΣERRMRiq) 

* LRSiq

Where:

i
Interval

q
QSE

LARMRiq 
RMR Load Allocation for that interval of that QSE

ERMRiq
RMR Energy Dollar Amount per interval of that QSE

SURMRiq
RMR Startup Amount in that interval of that QSE 
SBRMRiq
RMR Standby Fee in that interval of the QSE
UMRMRiq
RMR Unexcused Misconduct Fee in that interval of that QSE

LRSiq
Load Share Ratio for that interval of the QSE
ERRMRiq
RMR Energy Rebate Amount for that interval for that QSE
6.9.4.3 Settlement Obligations for Synchronous Condenser Service

As Synchronous Condenser Units are not compensated for Synchronous Condenser Service, there is no payment by Load of Synchronous Condenser costs.

[PIP128: No compensation for SC]
Synchronous Condenser Costs will be allocated on a Load Ratio Share per QSE in the following manner:

SCLAqi 
=
-1 * (Σ (SSBui)u + Σ (SCURMRiu)u + Σ (RunFeeui )u) *LRSiq
Where:

SCLAqi
Synchronous Condenser Load Allocation for that interval

SSBui

Synchronous Condenser Standby Fee

SCURMRiu
Start Up Fee
RunFeeui 
Running Fee
LRSiq

Load Share Ratio for that interval

6.9.5 Settlement Obligation for Balancing Energy Service

6.9.5.1 Balancing Energy Clearing Price

A Balancing Energy Market Clearing Price (MCPE) will be calculated for each Settlement Interval by Congestion Zone as a product of the mathematical optimization model. The MCPE will be used to pay or charge each QSE, for each Settlement Interval for Balancing Energy Service. 

6.9.5.2 Settlement For Balancing Energy for Load Imbalances

(1) For each applicable Congestion Zone and each Settlement Interval, each QSE’s charge or credit for Balancing Energy consumed or provided in the Congestion Zone during the Settlement Interval, shall equal the sum of:  1) the product of the Congestion Zone’s MCPE and the QSE’s Balancing Energy obligation for that Congestion Zone for Resources, and 2) the product of the Congestion Zone’s MCPE and the QSE’s Balancing Energy obligation for that Congestion Zone for obligations.

(2) Each QSE’s Resource Balancing Energy obligation (in MWh) for each Resource for each Settlement Interval, for each Zone, shall be equal to the actual energy production of all Resources represented by the QSE during the Settlement Interval; minus the QSE’s final Balanced Schedule of its Resources for that Congestion Zone less any Inter-QSE Trades scheduled as a Resource.  This cost will be calculated as Resource Imbalance as indicated in Section 6.8.1.13, Resource Imbalance.

(3) Each QSE’s Load Balancing Energy obligation quantity for each Settlement Interval, for each Zone, shall be equal to the QSE’s Adjusted Metered Load consumption of allCR Loads represented by the QSE, minus the QSE’s scheduled Load obligation (total obligation less any Inter-QSE Trades scheduled as a Load Obligation) for that Congestion Zone.  This Load Imbalance will be calculated as follows:

LIizq = -1 * (SLizq – AMLizq) * MCPEiz


LIiz = SUM(LIizq)q
Where:

i:
interval being calculated

z:
zone being settled

LIizq:
Load Imbalance ($) per interval per zone per QSE

SLizq:
Scheduled Load (MW) per interval per zone per QSE (total obligation – Inter-QSE trades)

AMLizq:
Adjusted Metered Load (MW) per interval per zone per QSE, which will include estimated and/or actual values and the associated Transmission & Distribution Losses and UFE.

MCPEiz:
Market Clearing Price of Energy per interval per zone
(4) The QSE will pay the following for Load Imbalance if the net amount is positive.  If the net amount is negative, the QSE will receive payment from the ERCOT in accordance with the Visa settlement sign conventions.

(5) Load Imbalance does include scheduled Exports from a DC-tie.

(6) Each QSE’s Adjusted Metered Load in a Congestion Zone during a Settlement Interval shall be adjusted for Unaccounted for Energy (UFE), Transmission Losses and Distribution Losses, as per Section 13, Transmission and Distribution Losses determined by ERCOT in accordance with Section 11, Data Acquistion and Aggregation. 

6.9.5.3 Settlement For Balancing Energy Obligations for CSC Congestion

ERCOT will charge QSEs for use of CSC paths as follows:

(1) During the interim period ERCOT will collect from QSEs  the System Congestion Fund, based on Load Ratio Share, in accordance with Section 7.3.3.1, System Congestion Fund.  

PIP112: Insert new section when BUL is implemented
6.9.6 Settlement for Capacity Payments for Balancing Energy Up Load

Capacity payments made for Balancing Up Loads deployments will be allocated on a load share ratio per QSE by summing the payments made for Balancing Up Loads Capacity in each interval and multiplying it by the Load Ratio Share for that interval of the given QSE.  The charge Allocation will be calculated as follows:

LABULqi = -1 * PCBULi * LRSqi       

Where:

i
interval, equal to one hour
q:
QSE

PCBULi 
Sum of any paid Capacity ($) for Balancing Energy Up on Loads per interval.

LRSqi 
Load Ratio Share for the QSE per interval  

LABULCqi 
Balancing Energy Up Capacity Load Allocation Charge per interval per QSE.

6.9.7 Settlement Obligations for Premiums for Individual Resource Dispatch Payments

Premiums paid for managing Local Congestion, will be shared by the QSE’s Load Share Ratio for the hours during which the premiums were paid.

6.9.7.1 OOM Capacity Charge

(1) The cost of Replacement Capacity that is not assigned in the mathematical optimization process will be shared by all QSEs in relation to their Load Ratio Share of the total ERCOT Load for the interval.  The OOM Replacement Capacity Load Allocation will be calculated as follows:

LAOOMRPqi
=
-1 * PCOOMRPi *  LRSqi     

Where:

i 
interval 

u 
unit

z
zone

LAOOMqi 
OOM Replacement Capacity Load Allocation Charges ($) for that QSE in that interval

PCOOMRPi:
OOM Replacement Capacity Costs ($) for the total market for that interval

LRSqi 
Load Ratio Share  (0-1) = (Adjusted Metered Load for that  QSE per interval/ Total System Load per interval)
6.9.7.2 OOM Energy Charge

(1) Out Of Merit (OOM) Energy Load will be allocated on a Load Ratio Share per QSE by taking the sum of OOM Energy Costs of all zones in that interval and multiplying it by the Load Ratio Share for that interval of the given QSE.  The OOM Energy Load Allocation will be calculated as follows:


ELAoomiq 
=   -1 *  Σ (EOOMUPiz + EOOMDNiz)z   * LRSiq

Where:

i 
interval 

u 
unit

z 
zone

ELAOOMiq
OOM Energy Charge per interval per QSE

LRSiq
Load Ratio Share Factor (0-1) = (Adjusted Metered Load for that QSE per interval / Total System Load for that interval for that QSE 


LRSiq = AMLiq / AMLi
EOOMUPiz
Out of Merit Energy Payment per interval per zone

EOOMDNiz
Out of Merit Energy Down Payment per interval per zone
6.10 Ancillary Service Qualification, Testing and Performance Standards 

6.10.1 Introduction

QSEs providing Ancillary Services shall meet qualification criteria and performance measures to operate satisfactorily with ERCOT. ERCOT shall develop an Ancillary Services qualification and testing program and Real Time Monitoring Program for all suppliers of Ancillary Services that is based on the key factors needed for reliability. These programs will be approved by ERCOT Technical Advisory Committee and will be included in the Operating Guides. These performance factors shall be measured as precisely and efficiently as possible. General capacity testing verifies a Generation Resources or Load Acting as Resources, net dependable capability. Qualification tests allow the potential provider’s portfolio to demonstrate the minimum capabilities necessary to deploy an Ancillary Service, and performance measures assess the Real Time delivery of a service by an Ancillary Services provider.
6.10.2 General Capacity Testing Requirements

QSEs shall provide ERCOT a list identifying each Generation Resource unit that is expected to operate more than 168 hours in a Season as a provider of energy and/or Ancillary Services. ERCOT shall evaluate during each Season of expected operation, the Net Dependable Capability of each unit expected to operate more than 168 hours except for any Generation Resources used solely for energy services and whose capacity is less than 10 MW. Prior to the beginning of each Season, QSEs shall identify the Generation Resources to be tested during the Season and the specific week of the test if known. This schedule may be modified by the QSE (including retests) during the Season. QSEs not identifying a specific week for a Generation Resource unit test must test the unit within the first 168 hours of run time during the Season or operate with a net dependable capability equal to the highest integrated hourly MWh output demonstrated during the first 168 hours of run time. QSEs do not have to bring units on-line or shut down solely for the purpose of the seasonal verification. Any unit for which the QSE desires qualification to provide Ancillary Services shall have its net dependable capability verified prior to providing services using the Generation Resource unit even if it fits the less than 168 hr or small size exception.   The capability of hydro units operating in the synchronous condenser fast response mode to provide hydro Responsive Reserve shall be evaluated by Season.

Load acting as a Resource to provide Ancillary Services shall be evaluated by ERCOT each Season, except when the Load interruptability has been verified through response in an actual event. If the Load is under the direct control of a NERC certified operator via a SCADA system, Seasonal evaluation shall consist of a test of the relay function with no actual interruption of Load.

Specific Loads to be used for the first time as a Resource must be correctly evaluated (tripped or simulated trip, if approved by ERCOT) prior to their qualification to provide Ancillary Services.  At a time selected mutually by the Load and ERCOT, ERCOT will notify the QSE representing such Load of the need to confirm that Loads proposed to be used as an Ancillary Service can be de-energized, or simulation if applicable, to ERCOT’s reasonable satisfaction.  ERCOT shall develop a standard test for simulation for Load interruption required under this subsection.  Loads used to provide Responsive Reserve Service shall be qualified for correct operation by its host TDSP. 

PIP112: Replace two paragraphs above with the following when BUL is implemented:
Load acting as a Resource to provide Responsive Reserve, Non-Spinning Reserve or Replacement Reserve  Services shall be evaluated by ERCOT each Season, except when the Load interruptability has been verified through response in an actual event. If the Load acting as a Resource to provide Responsive Reserve, Non-Spinning Reserve or Replacement Reserve is under the direct control of a NERC certified operator via a SCADA system, Seasonal evaluation shall consist of a test of the relay function with no actual interruption of Load.

Specific Loads to be used for the first time as a Resource to provide Responsive Reserve, Non-Spinning Reserve or Replacement Reserve must be correctly evaluated (tripped or simulated trip, if approved by ERCOT) prior to their qualification to provide Ancillary Services.  At a time selected mutually by the Load and ERCOT, ERCOT will notify the QSE representing such Load of the need to confirm that Loads proposed to be used  to provide Responsive Reserve, Non-Spinning Reserve or Replacement Reserve Services can be de-energized, or simulation if applicable, to ERCOT’s reasonable satisfaction.  ERCOT shall develop a standard test for simulation for Load interruption required under this subsection.  Loads used to provide Responsive Reserve Service shall be qualified for correct operation by its host TDSP. 
Load desiring qualification to provide Balancing Up – Load Service shall be verified individually by ERCOT each year, except when the load interruptability has been verified through response in an actual event. If the Load is under the direct control of an operator via a SCADA system, verification may consist of a test of the relay function with no actual interruption of Load.

QSEs shall nominate, at least annually, an amount of Balancing  Up – Load (BUL) for which it wishes to be qualified to provide.  Specific loads to be used for the first time to provide BUL must be correctly verified prior to their qualification to provide service. At a time selected by ERCOT, the ERCOT operator will notify the QSE of the need to verify that loads proposed to be used as BUL can be reduced. The QSE Operator will immediately initiate the reduction and provide ERCOT with the appropriate signal representing the amount of load for which the QSE desires to be qualified as BUL resources. Load used to provide BUL resources shall be qualified for correct operation by comparing the average energy in a settlement interval as recorded on IDR meters to the expected reduction in total Load indicated by the QSEs signal to ERCOT. Loads may be qualified individually or as a group. Loads previously qualified that have failed performance criteria and require re-qualification shall be performed individually. Once verified, the QSE will be qualified to provide BUL resources in the amount nominated.  ERCOT shall maintain a record of the ESI Ids of all qualified Loads used by a QSE as BUL. For NOIEs representing specific Loads qualified as BULS that are located behind the NOIE Settlement Metering points, the NOIE shall provide an alternative unique descriptor of the qualified BUL Load for ERCOT’s records.
Generation Resources and Loads acting as Resources shall be evaluated annually by ERCOT for correct operation of telemetry of the breakers controlling the Resource, of the mapping of QSE-provided telemetry of Ancillary Service energy to the appropriate energy settlement meter, for data rate update requirements and any other required telemetry attributes. 

All Generation Resources and Loads acting as a Resource shall meet all requirements specified in the Operating Guides for proper response to system frequency. ERCOT may reduce the amount a Resource may contribute toward Ancillary Services if it finds unsatisfactory performance of the Resource as defined in these Protocols and the Operating Guides.

Qualification of a Resource, including a Load acting as a Resource, shall remain valid for such Resource in the event of a change of QSE for the Resource, provided that new QSE demonstrates to ERCOT’s reasonable satisfaction that the new QSE has adequate communications and control capability for the Resource.

6.10.3 Ancillary Services Qualification Criteria and Portfolio Test Methods

Only QSEs that have been qualified and tested may be used to provide Ancillary Services.  . ERCOT shall develop and operate its qualification and testing program to meet the following requirements for each Ancillary Service. 

A QSE shall be qualified and tested to provide Service prior to initial operation and every five years thereafter. ERCOT is authorized to call up to two unannounced, unscheduled qualification tests after presenting to the QSE supporting information of an indication that a Resource may not be able to meet its stated Net Dependable Capability during any calendar year.

6.10.3.1 Regulation

(1) A regulation qualification test is conducted during a continuous sixty (60) minute period agreed on in advance by the QSE and ERCOT. QSEs may be qualified to provide Regulation Up or Regulation Down, or both, in separate testing.

(2) ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice communication circuits in order to validate the voice circuits.

(3) For the sixty (60) minute duration of the test, when market and reliability conditions allow, the ERCOT Control Area Operator shall send a random sequence of raise, hold, and lower control signals to the QSE, To facilitate accurate measurements, each signal (raise, lower, or hold) shall remain unchanged for at least two minutes. The control signals shall not request QSE portfolio performance beyond the stated high limit, low limit, and ramp rate limit agreed on prior to the test. During the test, one ten (10) minute period will test the QSE’s ability to achieve the entire amount of Regulation Up requested for qualification during the period. One ten (10) minute period will test the QSE’s ability to achieve the entire amount of Regulation Down requested for qualification during the period. To facilitate testing of large portfolios, ERCOT may test maximum ramp capability on subsets of Generation Resources in a portfolio.

(4) The QSE’s portfolio average real power output for each clock minute will be measured and recorded. The regulation test shall be conducted when all other schedules are held constant so that any real power increase or decrease is the result of the regulation requirement. The correlation coefficient between the expected average power from one minute to the next [limited to no more than the initial value + (request ´ 1/2 ´ stated ramp rate)], and the actual measured real power output during those minutes shall be statistically significant to two positive standard deviations in order to pass the test.

(5) On successful demonstration of all test criteria, ERCOT shall qualify the QSE is capable of providing RGRS and shall provide a copy of the certificate to the QSE.

6.10.3.2 Responsive Reserve 

(1) A test for RRS shall be performed during a continuous eight (8) hour window agreed on by the QSE and ERCOT.

(2) ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice circuits to validate the voice circuits.

(3) At any time during the window, selected by ERCOT when market and reliability conditions allow, and not previously disclosed to the QSE, ERCOT shall send a signal to the QSE requesting it to provide an amount of RRS. The QSE shall acknowledge the start of the test. 

(4) For the thirty (30) minute duration of the test, the QSE output shall be measured as clock-minute average outputs for (a) the clock minute prior to the instructions being received from ERCOT; (b) the clock minute following receipt of instructions from ERCOT and continuing for ten (10) minutes; (c) and for each of the subsequent nineteen (19) clock minutes. All measurements shall confirm the additional delivery of energy due to the deployment of responsive reserve service within five percent (5%) of the amount requested by ERCOT. Satisfactory performance shall be deemed acceptable if ninety-percent (90%) of each clock-minute measurement ten (10) minutes after notice through the balance of the test period is within five percent (5%) of expected.

(5) On successful demonstration of all test criteria, ERCOT shall qualify that the QSE is capable of providing RRS and shall provide a copy of the certificate to the QSE.

6.10.3.3 Non-Spinning Reserve 

(1) A test for Non-Spinning Reserve serve shall be performed during a continuous eight (8) hour window agreed on by the QSE and ERCOT.

(2) ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice circuits to validate the voice circuits.

(3) At any time during the window, selected by ERCOT when market and reliability conditions allow and not previously disclosed to the QSE, ERCOT shall notify the QSE using ERCOT’s Messaging System requesting it to provide an amount of Non-Spinning Reserve the QSE wishes to be qualified to. The QSE shall acknowledge the start of the test.

(4) For the sixty (60) minute duration of the test, the QSE output shall be measured as clock-minute average outputs for (a) the clock minute prior to the instructions being received from ERCOT; (b) the clock minute following receipt of instructions from ERCOT and continuing for thirty (30) minutes; (c) and for each of the subsequent twenty-nine (29) clock minutes. All measurements shall confirm the additional delivery of energy due to the deployment of Non-Spinning Reserve service within five percent (5%) of the amount requested by ERCOT.
(5) On successful demonstration of all test criteria, ERCOT shall qualify the QSE is capable of providing Non-Spinning Reserve and shall provide a copy of the certificate to the QSE.
6.10.3.4 Balancing Energy

(1) A test for Balancing Energy Service shall be performed during a continuous eight (8) hour window agreed on by the QSE and ERCOT.

(2) ERCOT shall confirm the date and time of the test with the QSE using both the primary and alternate voice circuits to validate the voice circuits.

(3) At any time during the window, selected by ERCOT when market and reliability conditions allow and not previously disclosed to the QSE, ERCOT shall notify the QSE using ERCOT’s Messaging System requesting it to provide an amount of Balancing Energy. The QSE shall acknowledge the start of the test. During the sixty (60) minute duration of the test, within the limits of requested qualification, ERCOT will vary the requested amount of Balancing Energy requested.

(4) On successful demonstration of all test criteria, ERCOT shall qualify the QSE is capable of providing Balancing Energy and shall provide a copy of the certificate to the QSE.

6.10.3.5 Reactive Supply from Generation Resources

(1) The QSE must verify and maintain its stated Reactive Power capacity, as required by the NERC Planning Standards “System Modeling Data Requirements, Generation Equipment.” Sections 2.B, Measurement 3 and as may be required by the Operating Guides. Generation Resources reactive capability limits shall be specified considering nominal substation voltage.

(2) The QSE will conduct reactive capacity qualification tests to verify the maximum leading and lagging reactive capacity of all Generation Resources, which it represents.  Reactive capacity tests will be performed on initial qualification and periodically at an ERCOT-set interval no more often than once every two years, unless ERCOT has information indicating that current data is inaccurate. The QSE is not obligated to place Generation Resources on line solely for testing. 

(3) Maximum lagging power factor reactive operating limit shall be demonstrated during peak Load season, at the net dependable megawatt capability, insofar as system voltage conditions and other factors will allow. The Generation Resource should be required to maintain this level of reactive power for at least fifteen (15) minutes. 

(4) Maximum leading power factor reactive operating limit shall be demonstrated during light Load conditions, with the unit operating at its minimum Load, insofar as system voltage conditions and other factors will allow. The unit should be required to maintain this level of reactive power for at least fifteen (15) minutes.

(5) The QSE shall perform the unit automatic voltage regulator (AVR) tests and shall supply AVR data as required by the NERC Planning Standards “System Modeling Data Requirements, Generation Equipment.” Sections 2B, Measurement 4, and 2B, Measurement 6 and as may be specified in the Operating Guides. The AVR tests will be performed on initial qualification and periodically at an ERCOT-set interval no more often than once every five years. The AVR tests are run at a time agreed on in advance by the QSE, TDSP, and ERCOT.

6.10.3.6 System Black Start Capability

(1) Qualification will be provided to any Black Start Resource that has met the following requirements:

(a) Verified control communication path performance;

(b) Verified primary and alternate voice circuits for receipt of instructions; 

(c) Passed the basic starting test;

(d) Passed the line energizing test; and

(e) Passed the Load carrying test.

(2) On successful demonstration of system Black Start Service capability, ERCOT shall qualify the Black Start Resource as being permitted to provide the system Black Start Service capacity and shall provide a copy of the certificate to the Black Start Resource. Qualification shall be valid for one year from the date of the last successful Basic Starting test, three years from the date of the last successful line energizing test, or six years from the date of the last successful Load carrying test, whichever is earliest. Qualification shall be revoked if the Black Start Resource fails to perform successfully during an actual restoration event, until the Black Start Resource is successfully retested. Retesting is only required for the aspect of system Black Start Service capability (basic starting, line energizing, or Load carrying) for which the Black Start Resource failed.

(a) Basic Starting Test

(i) The basic ability of the Black Start Resource to start itself, without support from the ERCOT System, is tested at least once every three years. The test is run during a one-week period agreed on in advance by the Black Start Resource and ERCOT. 

(ii) ERCOT shall confirm the dates of the test with the Black Start Resource;

(iii) At a time during a previously agreed test week window not previously disclosed to the Black Start Resource, ERCOT will initiate the test;

(iv) The Black Start Resource, including all auxiliary Loads, will be isolated from the power system;

(v) The Black Start Resource will start without assistance from the system; and

(vi) The Black Start Resource must remain stable (in both frequency and voltage) while supplying only its own auxiliary Loads or Loads in the immediate area for at least 30 minutes.

(b) Line Energizing Test

(i) The ability of the Black Start Resource to energize transmission will be tested when conditions permit as determined by the TDSP but at least once every three years. Tests will be conducted at a time agreed on by the Black Start Resource, TDSP, and ERCOT.

(ii) Sufficient transmission will be de-energized such that when it is energized by the Black Start Resource it demonstrates the Black Start Resource’s ability to energize enough transmission to deliver to the Loads the Resource’s output that ERCOT’s restoration plan calls for the Black Start Resource to supply. ERCOT shall be responsible for transmission connections and operations that are compatible with the capabilities of the Black Start Resource

(iii) Conduct a Basic Starting Test

(iv) ERCOT will direct the Black Start Resource to energize the previously de-energized transmission, while monitoring frequency and voltages at both ends of the line. Alternatively, if ERCOT agrees, the transmission line can be connected to the Black Start Resource before starting, allowing the Resource to energize the line as it comes up to speed. 

(v) The Black Start Resource must remain stable (in both frequency and voltage) while supplying only its own auxiliary Loads or external Loads and controlling voltage for at least thirty (30) minutes.

(c) Load Carrying Test. 

(i) The ability of the Black Start Resource to remain stable and to control voltage and frequency while supplying restoration power to the Load that ERCOT’s restoration plan calls for the Black Start Resource to supply shall be tested as conditions permit, but at least once every six years. 

(ii) Conduct a Basic Starting Test.

(iii) Conduct a line energizing test.

(iv) The TDSP operator will direct picking up sufficient Load to demonstrate the Black Start Resource’s capability to supply the required power identified in ERCOT’s restoration plan, while maintaining voltage and frequency for at least thirty (30) minutes.

6.10.4 Ancillary Service Deployment Performance Measures

ERCOT shall measure the performance of QSEs providing Ancillary Services according to the following requirements. ERCOT shall identify those QSEs that continually perform at a less-than-satisfactory level and shall pursue compliance mechanisms as specified in the NERC Reliability Compliance Program and as may be further specified in the Operating Guides.

6.10.4.1 Performance Measurement Standard

The expected amount of energy resulting from the deployment instructions of ERCOT is represented as a real power schedule of instructed Ancillary Services from the QSE. This schedule, subject to the agreed-on QSE capabilities, is the requested Ancillary Service output of the QSE Resources. Considering that the QSE may be operating a portfolio and has scheduled a base energy quantity for each Settlement Interval, the total QSE schedule is the amount of power from the base Resource schedule plus the instructed Ancillary Services. The performance of a QSE can be measured by the difference between the actual and expected (requested) Resource output of the QSE. The ERCOT Ancillary Services that result in the deployment of real power applies in the measurement of Real Time provision of the reliability product are (1) Regulation Service, (2) Responsive Reserve Service, (3) Non-Spinning Reserve Service, and (4) Balancing Energy Service. These services combined form ERCOT Reliability Ancillary Services.

Performance measures for the remaining Ancillary Services, Replacement Reserves, Reactive Power Supply from Generation and System Black Start are treated separately.

6.10.4.2 Base Power Schedule Calculation.

For performance measurement purposes, ERCOT shall calculate for each QSE every two (2) seconds the expected power resulting from the QSE’s Resource schedule less any other QSEs scheduled as a Resource. The expected power function will be calculated such that when integrated over the settlement period, the power function will equal the energy scheduled in the same interval. The method used will be the same for all QSEs and will be based on a spline routine that develops the coefficients such that the curve passes through the average of the change in energy in each interval.  ERCOT will make the spline routine available to all QSEs.

6.10.4.3 Balancing Energy Power Schedule

For performance measurement purposes, ERCOT shall calculate for each QSE the Balancing Energy power schedule for the expected power resulting from the change in deployment of Balancing Energy Service.  The Balancing Energy power schedule will begin five (5) minutes prior to the target interval and will ramp to the new deployment level at a fixed ramp period.
PIP110: When the system accommodates the specified bid rate: the following should replace the last sentence above:

The Balancing Energy power schedule will begin five (5) minutes prior to the target interval and will ramp to the new deployment level at the ramp rate specified in the bid.
6.10.4.4 Schedule Control Error

ERCOT will calculate the following for each QSE for each two-second period:

SCE
=
 Actual Generation

+    Load Resource Response to Instructions

· Base Power Schedule 

· Sum of any Dynamic Resource Power Schedules 
· Expected Governor Response due to frequency of the QSE’s portfolio of Resources
· Instructed Ancillary Services power
PIP112: Add the following paragraph to the equation when BUL language is implemented:

​​-- The signal sent to ERCOT that is estimated in real-time representing the real power interrupted in response to the deployment of Balancing Up Load (BUL) for Dynamically Scheduled Load
Instructed Ancillary Services 
=
Instructed (Regulation Service
· Responsive Reserve

· Non-Spinning Reserve

· Balancing Energy power schedule)

RUG Issue: Should loads response be included in the SCE or evaluated independently?
PIP112: Add the following when BUL is implemented:

ERCOT will determine Load Resource Response to Instructions for Loads that are providing Responsive Reserve, Non-Spinning Reserve or Replacement Resources from the information submitted in the Resource Plan and the telemetry of the real power consumption of the Load Resource. Load Resource Response to Instructions is calculated for each Load Resource that is indicated available in the Resource Plan according to the following formula:

Load Resource Response to Instructions  =  

MAX [0, MIN((upper operating limit -real power consumption), (upper operating limit -  lower operating limit))] 

Balancing Energy Up - Load deployments are not considered in the Instructed Balancing Energy power schedule.

6.10.5 QSE Real Power Performance Criteria

6.10.5.1 Base Power Schedule Monitoring Criteria 

QSEs that are not providing any Ancillary Services in any of the current Operating Day’s markets shall make a good faith effort to cause their Resources to operate to the final Resource bilateral schedules as converted to a base power function according to the method specified in Section 6.10.4.2, Base Power Schedule Calculation.

6.10.5.2 Balancing Energy Monitoring Criteria 

QSEs providing only Balancing Energy Services shall declare this intent to ERCOT in the Scheduling Process. On deployment of Balancing Energy, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the equivalent power requirement of the Balancing Energy Dispatch Instruction. ERCOT calculation of SCE for each two (2) seconds and integrated over the Settlement Interval will indicate the average performance of the QSE to supply Balancing Energy. Control performance of the QSE providing only Balancing Energy services shall be deemed satisfactory when ninety percent (90%) of the Settlement Intervals result in an average error of less than five percent (5%) of the average awarded bid in each Settlement Interval.
PIP112: Add the following two paragraphs when BUL is implemented:

On deployment of BULs, the QSE shall control its Loads to the difference between its Scheduled power and the BUL instructed amount.  ERCOT, at a time established at their discretion, shall determine the Base Load of the sum of all Loads qualified by the QSE as BUL Resources by obtaining actual meter data from IDR meters or directly from the TDSP who has agreed to supply the data.  The Base Load is determined by the finding the minimum of the average actual metered energy for the four settlement intervals prior to the first Instruction to deploy BUL and the average actual metered energy for the four settlement intervals following one hour after the last Instruction to recall BUL that Operating Day and the quantity (MW) of Balancing Up – Load bid.
ERCOT shall also integrate for each Settlement Interval the signal provided by the QSE representing the amount of BUL power deployed. The expected total reduction of Load shall be determined by subtracting the integrated signal for each interval from the Base Load as determined above. Control performance of the QSE providing BUL shall be deemed satisfactory when during the first hour in which BUL is deployed in an Operating Day, the actual metered Load for any Settlement Interval during the hour is equal to or less than the amount of energy expected.  Failure of the QSE to provide satisfactory control performance during the first hour  in which BUL is deployed in an Operating Day will cause ERCOT to withhold payments for any capacity provided as BUL for the Operating Day.  Failure to provide at least 90% of the expected total Load during the first hour of deployment will also disqualify those specific Loads and will reduce the amount the QSE is qualified to bid accordingly.  QSEs may apply for re-qualification of a specific load according to Section 6.10.2. Repeated failures of the same Load to perform in three Operating Days in a  Calendar Year will result in a 90 day waiting period after which the QSE may apply for re-qualification of the specific Load according to Section 6.10.2. 

6.10.5.3 Regulation Services Monitoring Criteria 

Regulation Services Monitoring Criteria will be reviewed by the appropriate ERCOT TAC subcommittee and submitted into these Protocols upon approval. 
QSEs providing Regulation Services shall declare this intent to ERCOT in the Scheduling Process. On deployment of any RGS service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus any instructed RGS Service power requirement. ERCOT shall calculate 1-minute and 10-minute averages of each QSE’s SCE. ERCOT shall also calculate each QSE’s participation factor as the ratio of the QSE’s awarded RGS Service to the total amount of RGS Service in ERCOT.    For performance monitoring purposes, ERCOT shall limit the deployment of RGS Service to QSEs for each control cycle equal to 125% of the total amount of RGS Service in ERCOT divided by the number of control cycles in ten minutes.  RGS Service performance should be calculated only for the intervals for which the QSE is awarded or accepts transfer of responsibility for RGS Service.  Satisfactory control performance of the QSE providing only RGS Service shall be deemed acceptable when:

(1)  The one (1) minute averages of the QSE’s SCE meet the following criteria over the calendar month, and:
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The ten (10) minute averages of the QSE’s SCE meet the following criteria for 90% of the ten (10) minute periods over the calendar month:


Where: 

SCE1 is the one minute average of SCE.

SCE10 is the ten minute average of SCE.

Bias1 is the one minute average of the ERCOT total bias used in the ACE calculation.

(F1 is the one minute average of frequency deviation from schedule.

ParticipationFactor is determined by the ratio of the QSE’s hourly-awarded RGS Service (or as modified by transferred responsibility) to the total ERCOT RGS Service awarded.  

( is a constant derived from the targeted frequency bound. It is the targeted RMS of one (1) minute average frequency error from a schedule based on frequency performance over a given year as established according to NERC Performance Requirements by ERCOT and the appropriate ERCOT Subcommittee as assigned by TAC.

L10 is a limit to recognize the desired performance of frequency for ERCOT as established according to NERC Performance Requirements by the appropriate ERCOT Subcommittee assigned by TAC.  As of September 2000, L10 is defined as (1.65 * E10 * Bias10) where E10 is 0.0073 Hz and Bias10 is the ten-minute average of the ERCOT total bias used in the ACE calculation.

K is a constant established by the appropriate ERCOT Subcommittee as assigned by TAC. K should initially be set to .81 to provide an ERCOT wide L10 equivalent to the ERCOT wide L10 currently used by control areas in ERCOT. This constant can be adjusted to ensure correlation between passing the NERC CPS2 criteria and passing the SCE ten-minute control limit.

6.10.5.4 Responsive Reserve Services Monitoring Criteria 

QSEs providing Responsive Reserve Services must so indicate in the Scheduling process. On deployment of any Responsive Reserve service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the Instructed Responsive Reserve power requirement. ERCOT calculation of SCE 10 minutes after the deployment instruction will determine the level of Responsive Reserve Service provided. Satisfactory control performance of the QSE providing only Responsive Reserve Services shall be deemed satisfactory when: 

(1) Not less than 95% nor more than 120% of the RRS requested, subject to the declared capabilities of the QSE, is provided within ten (10) minutes of ERCOT’s deployment Dispatch Instruction and maintained until recalled or expiration of the QSEs service obligation, and

(2) The RRS requested shall return to within 90% to 110% of its pre-deployment scheduled output, subject to the declared capabilities of the QSE, within ten (10) minutes following a recall instruction from ERCOT.

For all frequency deviations exceeding 0.375, ERCOT shall measure and record each two (2) second scan rate values of real power output for each QSE Resource providing Responsive Reserve. ERCOT shall measure and record the MW data beginning one (1) minute prior to the start of the frequency excursion event until ten (10) minutes after the start of the frequency excursion event. Satisfactory performance is measured by comparing the actual response to the frequency response capability response required in the Operating Guides.

Where multiple observations of operating response are available, the QSE must deliver the required frequency response capability 75% of the time during any single calendar quarter.

6.10.5.5 Non-Spinning Reserve Services Monitoring Criteria

QSEs providing Non-Spinning Reserve Services must so indicate in the Scheduling Process. On deployment of any Non-Spinning Reserve Service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the instructed Non-Spinning Reserve power requirement. ERCOT’s calculation of SCE thirty (30) minutes after the Dispatch Instruction will determine the level of Non-Spinning Reserve provided. Control performance of the QSE providing only Non-Spinning Reserve services shall be deemed satisfactory when:
(1) Not less than 95% nor more than 120% of the Non-Spinning Reserve services requested, subject to the declared capabilities of the QSE, is provided within ten (10) minutes of ERCOT’s deployment Dispatch Instruction and maintained until recalled or expiration of the QSEs service obligation, and 

(2) The NRS requested shall return to within 90% to 110% of its pre-deployment scheduled output, subject to the declared capabilities of the QSE, within ten (10) minutes following a recall instruction from ERCOT.
6.10.5.6 Combinations of Reliability Services Monitoring Criteria 

QSEs providing a combination of services shall control their Resources to the additive result of any number of Dispatch Instructions deployed simultaneously. On deployment of any Balancing Energy, Regulation, Responsive Reserve, and Non-Spinning Reserve Service, the QSE shall control its Resources to operate to the final Resource bilateral schedules as converted to a base power function plus the additive power requirement of each effective Dispatch Instruction. Satisfactory control performance of the QSE providing a combination of services will determined by one of the following: 

(1)
The criteria for Regulation if Regulation is one of the services deployed, 

(2) 
The criteria for Responsive Reserve if Responsive Reserve is one of the services provided and Regulation is not, or 

(3) 
The criteria for Non-Spinning Reserve Service if Non-Spinning is one of the services and Regulation and Responsive Reserve are not.

6.10.6 Ancillary Service Deployment Performance Conditions

ERCOT shall determine the performance of providers of Ancillary Services under normal operating conditions. ERCOT shall remove from consideration of average performance of a QSE any period during which any of the following events has occurred.

(1) The twenty (20) minute period where the QSE has experienced a Forced Outage causing an ERCOT frequency deviation of greater than 0.02 Hz;

(2) The entire Settlement Intervals for all QSEs in which ERCOT has deployed Balancing Energy in response to an Unusual Event;

(3) The entire Settlement Intervals in which ERCOT has deployed OOME to the QSE;

(4) The period where ERCOT issues instructions to any QSE to be deployed at ramp rates in excess of bid ramp rates;

(5) Certain other periods of abnormal operations as determined by ERCOT.

PIP112: Add item #5 below to the list when BUL is implemented:
(5)
If requested by a QSE, the two scheduling hours following an instruction issued by ERCOT to recall previously deployed Responsive Reserve, Non-Spin or Balancing Energy Up Services provided from Replacement Capacity that is using qualified Load as the QSE’s Resource;
(6) 
Certain other periods of abnormal operations as determined by ERCOT.

6.10.7 Individual Resource Dispatch Performance

QSEs may receive Dispatch Instructions to operate a specific Resource within limitations specified for an individual Resource.  The QSE shall conform to the limitations restricting Resource loading for the effective time of the Dispatch Instruction to within two (2) MW of the requested limitation.

6.10.8 Replacement Reserve Service Performance Criteria

QSEs awarded Replacement Reserve Service to bring a Generation Resource unit on-line or make available Load acting as a Resource shall make a good faith effort to cause their Resources to be available for Balancing Energy instructions at the time requested by ERCOT. Any QSE that anticipates for any reason it may not be able to honor its commitment because of unexpected problems shall notify ERCOT immediately. ERCOT will monitor the Real Time telemetry of the subject Resource breakers and megawatt output to determine if it is available as purchased. Performance shall be satisfactory if the QSE makes available Balancing Energy at least in the amount of the capacity of the awarded unit throughout the period requested. QSEs failing to provide Balancing Energy bids in the amount of the awarded capacity shall not be entitled to compensation for that amount of capacity not made available. 

6.10.9 Reactive Power Supply from Generation Resources Performance Criteria

ERCOT will maintain a performance log of QSEs acknowledgements of Dispatch Instructions concerning scheduled voltage or scheduled Reactive output requests. QSEs responding in less than two (2) minutes from the time of issuance of such requests shall be deemed satisfactory.

ERCOT shall monitor the Automatic Voltage Regulator, as required in Section 6.5.7, Voltage Support Service, to assure that it is on and operating automatically at least ninety-eight (98%) of the time in which QSE is providing the Reactive Power Supply from Generation Resources Service. Percentage is calculated as: Time (Automatic Voltage Regulator is on while providing Service)/(Total Time Providing Services) ( 100%.

6.10.10 System Black Start Capability Performance Criteria

The Black Start Unit shall maintain qualified System Black Start Capability, with the declared capacity and capabilities of the Resources, continuously except during those periods allowed for routine maintenance. During a system restoration emergency, the provider shall respond to the instructions of ERCOT, subject to the declared capacity and capabilities of the system Black Start Capability Generation Resources.

The Black Start Resource shall complete all initial and ongoing qualification requirements.

6.10.11 ERCOT Operations Performance

ERCOT shall continuously self-assess its operations and report to all Market Participants its performance in controlling the ERCOT Control Area according to requirements and criteria established by the Operating Guides and NERC Policy and Standards for operation of control areas. ERCOT shall report all substandard operations to the ERCOT Technical Advisory Committee and to the NERC Compliance and Enforcement Committees.

ERCOT shall publish for all Market Participants the total amount of Regulation Up energy deployed and the total amount of Regulation Down energy deployed in each Settlement Interval.

ERCOT will provide monthly a report analyzing the accuracy of each day’s Load forecast that was issued at 0600 the Day Ahead of the Operating Day. Similar comparisons shall be made for the 1100 forecast and the forecast in effect at midnight of the start of the Operating Day. The reports will statistically analyze the expected error in energy and peak forecasting.

6.10.12 Non-Compliance Actions of ERCOT 

ERCOT may revoke any or all Ancillary Service qualification of any QSE providing an Ancillary Service(s) for continued under-performance. 

Failure to deliver energy resulting from a valid Dispatch Instruction is cause for ERCOT, at ERCOT’s option, to withhold payment for any Ancillary Services purchased and not delivered.

ERCOT will make information relative to each QSE’s performance as well as ERCOT’s performance, available to the marketplace on a monthly basis, subject to provisions of Section 1.3.2, Restrictions on Protected Information.

� EMBED Equation.3  ���
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� In this case, only QSE’s that overgenerate would be subject to the uninstructed charge when the price is greater than the benchmarked costs.
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