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PROTOCOL DISCLAIMER
This Business Practice describes ERCOT Systems and the response of these systems to Market Participant submissions incidental to the conduct of operations in the ERCOT Texas Nodal Market implementation and is not intended to be a substitute for the ERCOT Nodal Protocols (available at http://nodal.ercot.com/protocols/index.html), as amended from time to time. If any conflict exists between this document and the ERCOT Nodal Protocols, the ERCOT Nodal Protocols shall control in all respects.

1. Background and Purpose
Nodal Protocol Sections 6.5.5.1, Changes in Resource Status, and 6.5.5.2, Operational Data Requirements, specify the data that must be provided by telemetry to ERCOT by each QSE with Resources.  The telemetry data set, defined in the Nodal Protocols and described in the ERCOT Nodal ICCP Communications Handbook (“ICCP Handbook”) is used by ERCOT during the Operating Hour for SCADA monitoring, Real Time (RT) Network Security Analysis and other Real Time (RT) applications such as: Load Frequency Control (LFC); Resource Limit Calculator (RLC); and, Security Constrained Economic Dispatch (SCED).
The telemetry data set is the means by which the QSE communicates to ERCOT the current operational state associated with the evolution of its Generation Resources through startup, On-Line power operations with an Energy Offer Curve or Output Schedule, shutdown and, for both Generation and Load Resources, the Resource location of Ancillary Service Resource Responsibilities and deployments.
The purpose of this Business Practice is to describe the use of telemetry data values in the ERCOT Systems and the expected management of various Resource operations/evolutions during the Operating Hour by the QSE.  The QSE manages its Resource evolutions by providing control signals to ERCOT systems via its RT Resource telemetry.  QSEs and Resource Owners are solely responsible for the physical operation of their Resources and the accuracy of the associated telemetry data set required by the Protocols and the ICCP Handbook.  ERCOT is providing guidance regarding the conduct of certain operational events (such as startup and shutdown operations) to organize a consistent and predictable ERCOT-wide methodology approach to these operations.  In the Nodal Market, ERCOT and the QSE share responsibilities for the Real-Time dispatch of Resources.  A consistent approach such as described herein enhances communications between the ERCOT and the QSE Operators and assures ERCOT system reliability and supports adequate generation control within the ERCOT Control Area.  It is both necessary and desirable from a reliability and operations viewpoint that ERCOT and the QSE keep one another informed as to the continuing availability and capability of the Generation Resources in the ERCOT Control Area.
This Business Practice is effective when issued as approved by ERCOT and it is posted to www.ercot.com in the Market Rules section.  The guidance provided in this Business Practice is applicable immediately,  during remaining Market Trials, the nodal market Go–Live Sequence and continuing during nodal market operations.

Consistent with ERCOT Nodal Protocols, the term “Resource” is used throughout this document, without qualification, to refer to both Generation and Load Resources.

2. Principles and Definitions

1. Real Time Telemetry data is provided to ERCOT over the ERCOT Wide Area Network via the ICCP Protocol as described in the ICCP Handbook (see: http://nodal.ercot.com/docs/pd/eds/eds1/iccpchb/eds_ercot_nodal_iccp_communications_handbook_v3_0.doc ) through redundant high speed interconnections.
2. During the Operating Period, QSEs are responsible for notifying ERCOT of a change in Resource Status (availability) via telemetry [Protocol 6.5.5.1 (1) and 6.5.5.2 (1)]. 

3. During the Operating Hour the QSE reports the availability status of its Resources by use of the Resource Status telemetry value.

4. A Generation Resource is “unavailable” if that Generation Resource is unable to start or synchronize to the ERCOT Transmission Grid due to a physical or regulatory impairment.  For example, a Generation Resource can be unavailable because it or the associated transmission equipment necessary to interconnect the Generation Resource to the grid is undergoing an Outage.  In other words, a Resource may be “unavailable” because of a Forced Outage (on either the Generation Resource or a Transmission element necessary for interconnecting the resource to the ERCOT Grid
)  or Maintenance Outage, fuel curtailment, or emissions limit exceedance, etc.

5. A Load Resource is “unavailable” if it is not available for ERCOT dispatch as determined by the Load Resource Owner and its QSE.

6. A Resource is “available” if it is not “unavailable”.

7. Each QSE shall promptly inform ERCOT when the operating mode of its Generation Resource’s Automatic Voltage Regulator (AVR) or Power System Stabilizer (PSS) is changed while the Resource is On-Line.  The QSE shall also provide the Resource’s AVR or PSS status logs to ERCOT upon request.  The status of generation Resource’s AVR and PSS must be provided to ERCOT as part of the QSE’s ICCP telemetry data set.  The use of ICCP telemetry satisfies the Protocol requirement for reporting the operating mode of the Generation Resource AVR and PSS.  In the event of telemetry failures, the QSE should verbally report the status of the AVR and PSS to ERCOT Operations.. Each QSE shall immediately verbally report to ERCOT and the TSP any inability of the QSE’s Generation Resources required to meet its reactive capability requirements in these Protocols.
8. Each QSE shall immediately report verbally to ERCOT operators and the TSP operators any inability of the QSE’s Generation Resource required to meet its reactive capability requirements in these Protocols. 
9. The Resource Status telemetry value is used in Load Frequency Control, SCED, the Resource Limit Calculator and other ERCOT applications to determine the operating status (e.g. available or unavailable for Dispatch) of the Resource.

10. For purposes of the determination of eligibility for DAM and RUC Make Whole payments in Settlements and Billing, ERCOT relies upon the Resource Status telemetry to infer a change in generator breaker status (refer to Protocol 4.6.2.3).
11. ERCOT uses the generator breaker telemetry status provided by the QSE in the RT Network Security Analysis applications such as State Estimator.
12. It is the QSE’s responsibility to assure that the Resource Status and generation unit Breaker Status telemetry is consistent (i.e. Breaker Status closed implies the Resource Status is selected from among the On-Line Resource Status codes).
13. The following checks are performed by ERCOT Real time systems:
A. For both Generation Resources and Load Resources the High Sustained Limit (HSL) must be greater than or equal to the Low Sustained Limit (LSL) and the sum of the Resource-specific designation of capacity to provide Responsive Reserve (RRS), Regulation Up (Reg-Up),  Regulation Down (Reg-Down),  and Non-Spinning Reserve (Non-Spin).

B. For Off-Line Non-Spin, the amount of Non-Spin provided {i.e. the Non-Spin AS Resource Responsibility} must be less than or equal to the HSL for Off-Line Generation Resources.

C. For RRS Service:

1) The amount of RRS provided from a Generation Resource must be less than or equal to 20% of thermal unit HSL for an Ancillary Service Offer and must be less than or equal to ten times the Emergency Ramp Rate; 

2) Hydro-powered Resources operating in the synchronous condenser fast-response mode may provide RRS up to the Resource’s proved 20-second response (which may be 100% of the HSL); 

3) For any hydro-powered Resource with a five percent droop setting operating as a generator, the amount of RRS provided may never be more than 20% of the HSL; and 

4) The amount of RRS provided from a Load Resource must be less than or equal to the HSL minus the sum of the LSL, Reg-Up Resource Responsibility, Reg-Down Resource Responsibility and Non-Spin Resource Responsibility. 

3. Real Time Resource Activities
The ICCP telemetry update requirements are described in the ICCP Handbook.  The QSE Resource telemetry provided to ERCOT through ICCP must be updated every 2 seconds.  QSEs also receive notices and other messages via MIS system for ERCOT detected errors in QSE telemetry or inconsistencies in data being provided in Real-Time.  Please see Appendix I, Selected Excerpts from MIS Business Requirements for Notices, Notifications, Alarms and Alerts Version 1.0 Applicable to RT Telemetry for the details of telemetry error messages.
Common Generation Resource evolutions, including startup and ramp to LSL, power operations, and shutdown from power operations, with and without Ancillary Service Resource Responsibility, are described in the following.  The QSE may mange these evolutions by different methodologies and the following descriptions are not meant to be all-inclusive.  The methodologies described below recognize that the control of Resources connected to the ERCOT Transmission Grid is a joint responsibility of both the QSE and ERCOT Operations personnel.
In the ERCOT implementation, the SCED application is an application that is responsible for determining the optimum RT generation dispatch that minimizes the SCED objective function (which can be generally described as representing the ERCOT total RT dispatch cost subject to reliability constraints).  The SCED outputs include Generation Resource Base Points and Locational Marginal Prices (LMP).  To perform the optimization calculation, the SCED uses input from the Resource Limit Calculator and other EMS applications.  In general, the Resource Limit Calculator is responsible for determining the Generation Resource input data set for SCED.  This includes the LSL/LASL/LDL/HDL/HASL/HSL, and Generation Resource maximum up and down ramp rates available to the SCED function.  Additionally, any logic equations associated with the determination of these values based on Resource Status telemetry is also implemented in the RLC. Load Resources do not participate in SCED and are dispatched by LFC and ERCOT operators.
Additionally, the ERCOT LFC system provides for each On-Line Generation Resource an Updated Desired Base Point (UDBP) in the telemetry data set.  The UDBP is a calculated MW value representing the expected MW output of a Generation Resource ramping between successive SCED Base Points.  The QSE is expected to control each of its Generation Resources to follow the UDBP and additionally if the Generation Resource is assigned Regulation AS Resource Responsibility it must follow UDBP plus net Regulation deployment, .

3.1. Generation Resource Startup and Ramp to LSL
When a Generation Resource is synchronized to the ERCOT Grid and the generator breakers are closed, the Generation Resource net real power is included in the SCED generation-to-be dispatched.  Concurrent with the change in generator breaker status, the expectation is that the QSE will change the Resource Status telemetry from OFF to ONTEST.   When SCED observes a telemetered Resource Status of ONTEST, SCED will issue a Base Point equal to the net real power of the Resource.  The ONTEST telemetered Resource Status must be maintained until the Resource reaches a net real power level beyond which the Resource can begin responding to ERCOT dispatch instructions.  When the Resources has reached this net real power level, the QSE sets the Resource Status to the appropriate On‑Line condition (for example ON, ONREG, etc).      The QSE controls the Generation Resource output during this period of operation and the Generation Resource is a price taker.  It is the QSE’s responsibility to present a Resource Status consistent with the generator breaker status or, in the case of a PUN, its capability to inject energy into the ERCOT Grid.  Additionally, it is expected that the values for the LSL and HSL telemetry is the QSE’s best estimate of the sustained capabilities of the Resource according to the definition of those terms in the protocols.  During the period of time in which the Resource is in Startup mode, the QSE may not assign AS Resource Responsibility on that Resource.

Although QSEs are expected to telemeter a Resource Status of ONTEST, it should be noted how Resources are treated by RLC and SCED when operating at or near the telemetered LSL for On-Line telemetered Resource Statuses other than ONTEST.  When RLC detects an On-Line Generation Resource, based on Resource Status, and the net real power telemetry
 is less than P1 * LSL telemetry, RLC sets LDL=HDL= net real power and SCED will issue a Base Point equal to net real power.  While this condition persists both the Base Point and Updated Desired Base Point (UDBP) sent to the QSE at the end of the SCED cycle equals the net real power previously provided by the QSE in the ICCP scan cycle snapshot at the start of the SCED execution.  This condition continues as long as the Generation Resource’s net real power is less than P1 * LSL telemetry.  When a Generation Resource with an Energy Offer Curve (EOC) or an Output Schedule has achieved net real power ≥ P1* the LSL telemetry, the Generation Resource is released to SCED for power operations dispatch as further described below. As stated above, the QSE may not assign AS Resource Responsibility to Generation Resources operating in startup mode.  Upon release to SCED for power Operations, the QSE may telemeter AS Resource Responsibilities for the Generation Resource as was previously provided in the COP for the current Operating Hour and update the Resource Status telemetry to the appropriate status code for the assigned AS Resource Responsibility. 
When the Generation Resource net real power is equal to or greater than P1 * LSL telemetry, the RLC calculates a High and Low Dispatch Limit (HDL and LDL) in MW output based on the Generation Resource’s up/down ramp rate
 curve (obtained from the Resource Parameter Update application
) for the current net real power telemetry.  Note that this current net real power value may actually be below LSL and the QSE/Resource Owner must have defined the Resource’s up/down ramp rate curves to begin at a point at least less than P1% of its LSL as defined in the RARF. The RARF calls for the ramp rate curve to be defined beginning at the LRL and as such the LRL must be no larger than P1% of LSL.  In each case, the HDL and LDL are themselves limited by the HSL and LSL (or HASL and LASL, if the Generation Resource is assigned AS Resource Responsibilities)
3.2. Generation Resource Power Operations
After the Resource has completed Startup, the QSE will update the Resource Status telemetry to the appropriate On-Line conditions.  If the Generation Resource has an EOC, the Resource becomes subject to economic dispatch by SCED according to its Energy Offer Curve (i.e. SCED and LFC issue Base Points and UDBP for the Generation Resources).  SCED will continue to dispatch each Generation Resource, based on its economics relative to all other Generation Resources subject to transmission system topology, between LDL and HDL
.  Every 10 seconds, the RLC calculates LDL and HDL values based on the Generation Resource’s SCED ramp rate at its net real power. The SCED ramp rate is determined from the Normal Ramp Rate curve from registration as may be updated through the Resource Parameter Update application (see the discussion below for RRS deployment) by subtracting any Ramp Rate needed to provide Regulation Ancillary Service Resource Responsibility.  The HDL and LDL values are used in each SCED execution and constrain the SCED Base Point such that LDL ≤ SCED Base Point ≤ HDL.  QSEs are responsible to assure that sufficient SCED ramp rate is available throughout the operating range of the Resource to provide the amount of Regulation Resource Responsibility assigned to the Generation Resource.
If the Generation Resource is operating on an Output Schedule, the SCED will issue Base Points to the Resource, within its HDL and LDL, to ramp the Resource to the Output Scheduled level in effect for the SCED interval being executed.  Once the Resource has achieved its target Output Schedule level, SCED will issue Base Points to the Resource, within its LDL and HDL, to correct net real power to the scheduled level for that SCED interval.
During power operations, if it is necessary to temporarily hold the Generation Resource at various levels of output between LSL and HSL to accommodate operational needs (i.e. the addition of condensate pumps, the transition from an electric feed water pump to a steam driven feed water pump, starting coal pulverizers, start-up of a CT or ST in a CCGR,, etc.) the following procedure should be used by the QSE to communicate the temporary hold to the SCED application. 
Base Points from SCED will generally follow the total ERCOT demand, subject to Transmission Network constraints.  Therefore, as the ERCOT system load increases, the QSE can anticipate a generation dispatch Base Point increase (and vice versa). A short “hold” (depending on its length) by the QSE in the dispatch of a unit to its Base Point while additional equipment is placed in service may be tolerable and result in no Base Point deviation charges or GREDP failed intervals.  However, if the “hold” needs to be longer and assuming the Generation Resource is not assigned an AS Resource Responsibility, the HSL telemetry can be temporarily set to the hold point.  While the “hold” is in effect, the SCED HDL cannot be greater than the HSL telemetry value and thus the Base Point increase with ERCOT load will stop until the QSE releases the HSL back to its normal operational value. The LDL will be as calculated by the Resource Limit Calculator in accordance with the Resource’s SCED down ramp rate
.  Similarly, a temporary hold on down base points can be achieved by setting the LSL telemetry to the desired hold point in the same manner as described here. Note that setting HSL or LSL below the true capability of the Resource can facilitate the temporary hold as discussed, but such actions may also have an effect on the LMP at the Generation Resource Node as Resources operating with Base Points at either HSL or LSL cannot set the LMP at that node. 
If the Resource has an AS Resource Responsibility, then the QSE must recognize that the Resource HASL will be in control of the dispatch to increase Base Points.  Therefore, if any temporary “hold” is needed, the HSL should be set at the hold point plus the sum of all AS Resource Responsibility.
For example, assume a generation unit assigned 100 Mw of Responsive Reserve AS Resource Responsibility, a HSL of 750 Mw and that requires a second boiler feed pump to be in service to generate over 400 Mw. When the Base Points are below 400 Mw, the pump may not need to be in service (e.g. for economic reasons).  When it appears that system load and market price increases will cause this Resource’s Base Points to approach and potentially exceed 400 Mw, the QSE must act to assure that the second boiler feed pump is On-Line in sufficient time so as not to interfere with the SCED Base Point dispatch.  However, if the QSE needs a temporary “hold” on the SCED up dispatch to start the second boiler feed pump, the QSE would have to set the HSL telemetry at 500 Mw to accommodate the 400 Mw HASL of the unit (500 minus the 100 RRS Responsibility equals 400 Mw).  Thus, SCED Base Points would be held to no more than 400 Mw until the pump can be started and the HSL telemetry returns to 750 Mw.  The QSE must recognize that if it is required to deploy this Resource’s RRS during the temporary hold, SCED will issue Base Points for the Resource based on the Emergency Ramp Rate Curve and action by the QSE to generate above 400 Mw to deliver the RRS energy may be required to avoid performance penalties.
3.3. Generation Resource Shutdown

A Generation Resource shutdown from power operations consists of a QSE/ERCOT dispatched reduction in net real power to the Resource’s LSL and the controlled lowering of the generation output by the Resource operator until the generator output breaker is opened.  This section describes the ERCOT preferred methodology for moving a generator output down to a state suitable for de-synchronization.
All AS Resource Responsibility assigned to the Generation Resource must first be moved to other Generation Resources in accordance with ERCOT Protocol requirements.  Additionally, if the shutdown must be accompanied by a COP update to decommit the Generation Resource in future COP reporting hours, the QSE must consider the temporal limitations associated with restarting this Resource.  Depending on temporal limitations, the QSE may first need to submit the COP update for the decommitment to ERCOT before directing the shutdown.  The methodology described below applies to all Generation Resources operating with either an EOC or Output Schedule (including CCGR and WGR).

Following the removal of AS Resource Responsibilities from the Resource to be shutdown, the QSE may direct the removal of the Generation Resource from service
.  If the Generation Resource has been shown in the COP to be On-Line during the Operating Hour in which the shutdown is to commence, then the provisions of Protocol Section 6.4.6.1, QSE Request to Decommit Resources in the Operating Period, apply, and the QSE must request ERCOT approval prior to commencing the shutdown.  If the Generation Resource has been shown in the COP to be Off‑Line in the current Operating Hour, then the provisions of Protocol Section 6.4.6.1 do not apply; however, ERCOT request that the QSE advise the ERCOT of its intent to shutdown the Resource in the current Operating Hour.  The QSE will begin the shutdown sequence by first changing the Resource Status to ONTEST.  SCED responds by setting the Base Point equal to Net Real Power (UDBP also is set to Net Real Power).  This action removes the Generation Resource from economic dispatch by SCED and the QSE is responsible for manually reducing the Generation Resource net real power in preparation for opening the generator output breaker.  The SCED Base Points follow the QSE’s manual dispatch of the Resource to the point where it is removed from the ERCOT Grid. As during Startup, the QSE may not assign AS Resource Responsibility on that Resource during Shutdown.
The use of the ONTEST Resource Status for purposes of Resource shutdown requires a Protocol revision to accommodate its use in this scenario.  Accordingly, ERCOT will submit, prior to the TNMID, an NPRR to accomplish this; however, because the current RLC/SCED implementation supports the desired shutdown action, and to minimize potential system changes in ERCOT and QSE systems, ERCOT is directing that the QSE use this shutdown procedure subject to the following:

· A QSE representing a Generation Resource that is not providing Ancillary Services may only use a Resource Status of ONTEST to indicate to ERCOT in the COP and through telemetry that the Resource is operating in a start-up or shut-down sequence and is being manually dispatched by the QSE or to indicate the Generation Resource is performing a test of its operations either manually dispatched by the QSE or by ERCOT as part of the test.
· If the ONTEST Resource Status Code is to be used to indicate that the Generation Resource is performing a test of its operations under manual dispatch by the QSE, the QSE’s must notify ERCOT by 1800 hours in the Day-Ahead of such a planned test. 
3.4. Power Operations with AS Resource Responsibility
When a Generation Resource, with either an EOC or Output Schedule, is assigned AS Resource Responsibilities, the ERCOT RLC calculates for each Resource’s High and Low Ancillary Services Limits (HASL/LASL) for use by the SCED.   The HASL is the HSL less the amount of AS Resource Responsibility telemetry for Reg-Up, Responsive Reserve, and Non-Spin services.   The LASL is the LSL plus the AS Resource Responsibility telemetry for Reg-Down.  The total of the AS Resource Responsibilities for all Resources in the QSE’s Real Time telemetry plus its AS Trade purchases minus its AS Trade sales must equal the QSE’s total AS Supply Responsibility for each of Non-Spin Service, Responsive Reserve Service, and Regulation Services.  During Generation Resource start-up and shut-down operation, the Generation Resource cannot provide AS Resource Responsibilities.  Except as noted below, the telemetry for AS Resource Responsibility must be exactly the same as the AS Resource Responsibility that was reported for that Generation Resource in the corresponding hour in the COP.
Movement of AS Resource Responsibility between Resources is accomplished during the Adjustment Period by use of COP updates.  During the Operating Period, if the QSE experiences an equipment failure that results in a requirement to move an AS Resource Responsibility, the QSE may only change that AS Resource Responsibility subject to prior verbal approval by ERCOT Operations.  AS Resource Responsibility moves within the Operation Period may only be to another like
 Resource qualified to provide that Ancillary Service within the QSE’s portfolio.
On the Operating Hour clock change when AS Resource Responsibility changes for a Resource, the QSE is expected to update telemetry for AS Resource Responsibility and AS Schedule no earlier than 15 seconds before the top-of-hour and complete the update no later than 4 seconds before the top-of-hour.  This update timeline assures that the AS Resource Responsibilities become effective in the first SCED execution that occurs in the new Operating Hour.  The QSE should adjust the Resource Status, AS Resource Responsibility and AS Schedule telemetry for all its Resources that are dropping or adding AS Responsibilities keeping in mind that when complete the total of all AS must be equal to the QSE’s Supply Responsibility for each AS.  
3.4.1. Regulation Ancillary Service 

Regulation Ancillary Services (Reg-Up and Reg-Down) are dispatched by the ERCOT Load Frequency Control (LFC) system at the QSE level over the ERCOT WAN via ICCP.  The ERCOT LFC distributes the required amount of Regulation control to each QSE based on the QSE’s portfolio participation factor as determined by the sum of QSE’s AS Resource Responsibility for Reg-Up and, separately, for Reg-Down.  Each QSE may only assign AS Resource Responsibility for Reg-Up and Reg-Down to those Generation Resources within its portfolio that are qualified to provide Regulation Service.  The total of the AS Resource Regulation Responsibility telemetry for each Generation Resource within the QSE’s portfolio must equal the QSE’s Regulation Supply Responsibility.  The QSE’s Regulation Supply Responsibility is that amount of awarded Reg-Up and Reg-Down amounts adjusted for trades with other QSEs and self-provision. 
The QSE is responsible for distributing the LFC MW deployment received from ERCOT to its Resources assigned AS Resource Regulation Responsibility on a pro rata basis such that 100% of the QSE Regulation Dispatch Instruction is distributed to those Generation Resources assigned Regulation Responsibility.  The percent distribution, expressed as a decimal value, is provided to ERCOT by the Resource Regulation Up Participation Factor and Regulation Down Participation Factor telemetry.  The sum of the Regulation Participation Factors for Reg-Up and Reg-Down, must separately sum to 1.  If the QSE experiences a temporary response limitation from a Resource assigned Regulation Service responsibility, the QSE must on its own, assign more control to other like
 Resources in its portfolio to make up for the temporary loss of response.  The QSE’s MW control values for each of its Generation Resources providing Regulation is the same as the pro rata Reg-Up and Reg-Down Participation Factor telemetry (in decimal notation).  For Settlement and Billing, the Reg-Up and Reg-Down Participation Factor telemetry values are used to determine the Regulation Service energy deployments in the calculation of Base Point Deviation Penalties.  Additionally, LFC calculates the Reg-Up/Reg-Down deployment for each Resource based on the QSE’s portfolio deployment amount and each Resource’s Reg-Up and Reg-Down Participation Factors.  This is used by LFC to compute how much additional regulation is needed on top of what has already been deployed to each Resource based on previous regulation deployments.  This avoids repeating a request for regulation that the QSE has already actually deployed to a Resource.  The Reg-Up and Reg-Down MW assignments are incremental relative to the UDBP and accumulate during the SCED interval. This means that the Generation Resource on economic dispatch and providing Regulation Service is expected to follow UDBP dispatch plus the incremental Regulation MWs throughout the SCED Interval.  If the AS Resource Regulation Responsibility moves totally from one Resource to another (e.g. at the top of the Operating Hour), the QSE should set the Regulation Participation Factor telemetry to zero for the loosing Resource.  The Regulation Participation Factor telemetry values for the gaining Resource should be determined based on the next LFC instruction received after the AS Resource Responsibility move. 
Controllable Load Resources with AS Resource Responsibility for Regulation are similarly dispatched by the QSE and this Resource’s pro rata share of the QSE Regulation dispatch instruction is represented by its Regulation Participation Factors.  Controllable Load Resources must follow Scheduled Power Consumption (SPC) plus incremental Regulation MWs dispatched by ERCOT.  SPC is provided by the QSE to ERCOT via ICCP telemetry that represents the Resource control set point minus any Ancillary Service deployments.
3.4.2. Responsive Reserve Ancillary Service

Responsive Reserve Ancillary Service provided on Generation Resources and Controllable Load Resources is dispatched by the ERCOT Load Frequency Control (LFC) system at the QSE level over the ERCOT WAN via ICCP.  The ERCOT LFC distributes the required amount of Responsive Reserve to be deployed to each QSE based on the QSE’s pro rata share of the ERCOT total Responsive Reserve Service Resource Responsibility on Generation Resources and Controllable Load Resources .  ERCOT’s Responsive Reserve Service deployments and recall dispatch instructions are incremental deployment or recall amounts.  
On receipt of a deployment instruction, each QSE must distribute its Responsive Reserve deployment to its Generation and Controllable Load Resources that have assigned AS Resource Responsibility for Responsive Reserve by reducing the Resource’s Responsive Reserve Schedule by its assigned amount.  The QSE must update the Resource Responsive Reserve AS Schedule telemetry within 1 minute following the ERCOT deployment instruction.  For each QSE, the total of its AS Responsive Reserve Service minus the total of its AS Responsive Reserve Schedule for its Generation and Controllable Load Resources must equal the QSE Responsive Reserve Deployment for Generation Resources from the LFC system.
For Load Resources RRS deployment instructions are issued by ERCOT via XML message. ERCOT shall follow this XML notification with a Hotline VDI, which shall initiate the ten-minute deployment period.  On receipt of a deployment instruction, each QSE must deploy its Load Resources that have assigned AS Resource Responsibility for Responsive Reserve and reduce the Resource’s Responsive Reserve Schedule telemetry by its assigned amount similar to that performed for Generation Resources.

3.4.3. Non-Spin Ancillary Service
Non-Spin Service is deployed by Resource specific Operator Dispatch Instructions delivered over the ERCOT WAN via XML messages on the MIS User Interface and the External Interface Specification applications.  For On-Line Generation Resources providing Non-Spin, within 20 minutes following the deployment Dispatch Instruction for Non-Spin, the QSE must update the Resource’s Non-Spin AS Schedule to show the ordered deployment by reducing the AS Schedule amount by the amount of the deployment.  For Off-Line Generation Resources providing Non-Spin, 25 minutes following the deployment Dispatch Instruction,  the Resource Status must be ON (to indicate that the Resource is On-Line with an EOC) and the net real power telemetry must be greater than or equal to the Resource’s LSL telemetry. The END TIME that is provided in the deployment message for Non-Spin is required by protocols and provides the QSE with the maximum duration of the Non-Spin deployment.  A “Recall” message could be received before the END TIME or a re-deployment could also occur changing the END TIME.  However, in absence of the additional message, the QSE must call ERCOT operations and verify that the operator desires the recall to occur at the scheduled time in the deployment message and only if so authorized by ERCOT, the QSE should restore the Non-Spin at the END TIME without further messages from ERCOT.  This process is not ideal and is the subject of a potential change in process after Go-Live.
On recall of the Non-Spin, Generation Resources that were providing Off-Line Non-Spin AS may remain On-Line following the recall.  However, the amount of Non-Spin Resources Responsibility being provided must be less than the Resource’s HSL minus its LSL to receive any SCED economic dispatch (i.e. the AS Resource Responsibility telemetry must be greater than HSL – LSL for any Base Point to be greater than LSL).  The QSE may choose to return to the Off-Line operation, and maintain its Off-Line Non-Spin AS capacity, using the generation shutdown processes described above.  During the generation shutdown, the Non-Spin AS Schedule should be adjusted to show the recovered Non-Spin capacity. If the QSE shuts down its Generation Resource, ERCOT is not obligated to honor the Resources start-up time to again deploy the Non-Spin ancillary service.  Such deployments will again expect the Resource to be fully deployed in 25 minutes.
3.5.  Provisions for Combined Cycle Generation Resources

Combined Cycle Trains are expected to operate in accordance with the Sections 3.1 through 3.4 above, subject to the following additional requirements.  For Combined Cycle Trains, QSE’s must provide Operational Parameter telemetry for the On-Line Combined Cycle Generation Resource (CCGR) for Resource Status, HSL, LSL, AS Resource Responsibility, etc.  Telemetry for the underlying individual generation units (Combustion Turbines (CT) and Steam Turbines (ST)) that are registered to the Combined Cycle Train (CCT) is also required. 

Only one of the CCGRs registered to the CCT may be On-Line at any time.  The On-Line CCGR configuration is identified to ERCOT by the Combined Cycle Configuration Number telemetry.  The SCED uses the Combined Cycle Configuration Number telemetry to select the Energy Offer Curve that has been submitted by the QSE for the designated Combined Cycle Generation Resource.  The Resource Status telemetry must be one of the On-Line Resource Status codes as appropriate for use for the Generation Resource (e.g. ON, ONREG, etc).  The QSE must calculate net real power and gross real power telemetry for the CCGR based on the aggregation of the net real power and gross real power for each of the individual generation units that are registered to the CCT and used in the CCGR configuration.  An individual generation unit in the configuration can be Off-Line in that configuration; however, in doing so, the HSL must consider this generating unit as available for SCED dispatch.  The net real power, gross real power, Breaker Status, and AVR Status telemetry data is specific to the individual CTs or STs.  The CCGR net real power and gross real power must comply with the guidance in Appendix II, 5. Net Generation for a Generation Resource Definition.  All other Telemetry data (Combined Cycle Configuration Number, DSR Schedule for eligible QSEs per Protocol Section 16.2.3.2, Emergency Ramp Rate, HEL, HSL, LEL, LSL, Normal Ramp rate, Resource Status and all of the AS Resource Responsibilities, Schedules and Participation Factors) is unique only to the CCGR configuration for each Combined Cycle Train.
The Combine Cycle Configuration Number and Resource Status telemetry should be updated at the appropriate time as determined by the QSE to reflect the transition of the CCT between CCGR configurations. If the QSE is bringing a CCT On-Line starting with no CT or ST On-line, the evolution in Section 3.1 applies to the start-up evolution.  For transitions to a new configuration, the QSE is responsible for determining when its CCGR, CT and ST telemetry should be changed to report the new configuration as the CTs and/or STs associated with the from and to CCGRs become available for startup or shutdown.  The LEL/LSL/HSL/HEL, Normal Ramp rate etc. for the to-CCGR configuration should be updated to show the “to CCGR” configuration’s operating limits; while the On-Line or Off-Line operating status of the CCT CTs or STs starting or stopping must telemeter the actual generation unit condition.  Typically, the QSE would dispatch the CCGR to a higher HEL and HSL when market prices are higher and the CCGR is loaded at or near its HASL.  Similarly, if the CCGR is at or near its LASL, then it may be advisable to reduce the operating limits accordingly by changing to a configuration having lower HEL and HSL.  Compliance with Protocols requires the QSE to have either and EOC or OS for the to-CCGR configuration. The EOC that is used by SCED is for that configuration number sent in telemetry by the QSE.
If the CCT has no CTs or STs On-Line, then the QSE should set the Resource Status telemetry to OFF or OUT depending on whether or not any of the CCGR configurations is available for commitment in ERCOT.
As an example of the foregoing consider a 2x1 CCGR with each CT capability equal to 50 Mw and the ST capability equal to 25 Mw, providing 40 Mw of Non-Spin Service
 and operating with 1 CT On-line and the second CT Off-Line but capable of being started and synchronized to the ERCOT grid and contributing its share of the CCGR 2x1 LSL within 30 minutes.  In this operational configuration the 2x1 CCGR would telemeter a Resource Status of ON and 40 MW of Non-Spin AS Resource Responsibility, 40 MW of AS Non-Spin Schedule and 115Mw for its HSL which results in a HASL of 75 Mw (calculated by RLC as HASL = 115 – 40 = 75).  Setting the HSL at 115 Mw means that the QSE has elected to not run the 2nd CT until it is economically viable to do so or until the Non-Spin is deployed, (the QSE must be able to start and connect the Off-Line CT to the ERCOT grid and be at LSL within 30 minutes following the deployment instruction).  Setting HSL telemetry to 115 Mw assures that no Base Point will be received greater than that which can be provided by the On-Line CT and ST.  When the 2x1 CCGR Base Point approaches 75 Mw, the QSE must determine if it desires to increase the CCGR HSL to 125 Mw to allow for Base Points up to 85MW (the RLC HASL = 125 – 40 = 85).  If the QSE determines such is appropriate, then the second CT should be started and the HSLs updated to 125 Mw. 

If the Non-Spin is deployed on this 2x1 CCGR then the Off-Line CT in the configuration must be started and the QSE should increase the telemetry of HSL to 125 Mw with a Non-Spin AS Resource Responsibility of 40 Mw and an Ancillary Service Non-Spin Schedule of 0 (RLC will therefore calculate a HASL of 125 Mw).  When the Non-Spin capacity is recalled, the QSE would increase its AS Schedule for the Non-Spin back to 40 Mw from zero.  Doing so would immediately change the Resource’s HASL to 85 Mw with the HSL remaining at 125 Mw effectively restoring the Non-Spin Capacity for future dispatch if needed.  SCED will respond by dispatching the 2x1 CCGR to 85 Mw over the next several SCED intervals.  Now if the QSE desired to keep all generation in the CCGR On-Line, and continue to provide Non-Spin AS Resource Responsibility, the HSL would stay at 125 Mw with a HASL of 85 Mw and receive Base Points between its LSL and HASL.  However, if the QSE decided to shut down one CT, the resulting Resource would have to change its HSL back to 115 Mw otherwise the CCGR could receive Base Points as high as 85 Mw making it impossible to serve with one CT Off-Line. With telemetry of HSL = 115, SCED will dispatch the CCGR to at or below 75 MW (the new HASL following recall) and the QSE can then shutdown the extra CT.  A HSL of 115 Mw with only one CT and one ST On-Line can only generate a maximum of 75 Mw.

If a CCT CCGR configuration is providing Non-Spin Service from a unit in the CCGR that is Off-Line, the QSE must provide telemetry values that reflect the condition of the all the CCT generation units, and the CCGR assigned the Non-Spin Resource Responsibility for the CCGR.  The Resource Status of OFFNS is not used if any part of the CCGR is On-Line.  Resource Status should be set according to the operation of the remaining On-Line generation.
3.6. Provisions for Wind Generation Resources

Wind Generation Resources must always provide the Wind Resource Weather Station telemetry data required by the protocols. ERCOT uses this data for tuning wind generation forecasting and other operations purposes.
In accordance with Protocol 6.5.5.2 (3):
”For each Wind-powered Generation Resource (WGR), the QSE shall set the HSL equal to the current net output capability of the facility within one SCADA cycle after receiving the last SCED Base Point Dispatch Instruction from ERCOT.  The HSL telemetered to ERCOT for the WGR shall not be changed until the receipt of the next Base Point.

If the Base Point received from ERCOT is less than the telemetered HSL minus two MW, then the WGR shall respond to the Base Point Dispatch Instruction and shall be considered curtailed. During any curtailed SCED intervals, the WGR HSL shall be updated within one SCADA cycle after the receipt of a subsequent SCED Base Point with a value that represents the WGR’s estimated, non-curtailed output potential. This estimated, non-curtailed output potential shall be based upon turbine availability, wind speed at the WGR and application of the appropriate wind/power curves.

During SCED intervals when the telemetered Base Point of the WGR exceeds the last HSL telemetered to ERCOT minus two MW, the WGR shall be considered as not curtailed. HSLs telemetered to ERCOT for WGRs that are not curtailed shall be based on the WGRs’ actual net output as stated above.”
The QSE should update the telemetered HSL for a WGR according to the following in the order listed:

· The QSE representing a WGR must detect that a new Generation Resource Base Point MW has been received from SCED.  The QSE should use the telemetered time of the dispatch for SCED which is sent by ERCOT to the QSE with each Base Point. 

· After a change in the telemetered time of dispatch for SCED has been detected, the QSE should immediately compare the HSL that they are currently telemetering to ERCOT with the Resource Base Point MW just received from ERCOT.  If the Resource Base Point MW is less than the telemetered HSL minus 2 MW, the WGR is being curtailed and the QSE must dispatch its wind units to the new Resource Base Point MW accordingly.  If the difference is not greater than 2 MW,  then the WGR is not considered curtailed and is free to follow changes in the wind including increasing wind production if wind energy is available.

· Within one SCADA cycle (which is 2 seconds) of detecting a change in the telemetered time of dispatch for SCED, the QSE should update the value of the currently telmetered HSL.  If the output of the WGR has been reduced in response to a curtailment, the new HSL value may not be less than zero and should equal the maximum of either: (1)  the current net MW output of the WGR, or (2) the current estimated, non-curtailed net MW output of the WGR.  If the output of the WGR has not been reduced in response to a curtailment, the new HSL value may not be less than  zero and should be set at the current net MW output of the WGR.
· After the QSE has updated the telemetered HSL, the QSE should continue to send the same value until the receipt of a new Resource Base Point MW has again been detected .

The WGR Resource Status telemetry data must indicate the appropriate current status for the WGR (e.g. ON, ONOS, OFF, OUT, etc). The WGR net real power and gross real power telemetry must comply with Section 6 Appendix II.  The LSL of the WGR may be set according to operating conditions of the facility.  The WGR generator breaker is that breaker connecting the wind generation collection system to the ERCOT Grid.  If any wind generator in the collection system is On-Line, then the entire WGR is considered On-Line.  As the QSE removes individual wind generators from the collection system for maintenance or economic conditions, the WGR HSL would correspondingly change per the above process.  As actual wind generation adjusts to changing wind and availability of individual wind generators, the HSL follows the operation and is updated.
3.7. Forced Outages in the Operating Period

If a Resource experiences a Forced Outage that trips a Resource Off-Line or a Forced Outage of Resource’s equipment limiting the availability of the Generation or Load Resource, the QSE must first verify that the telemetry of the Resource is correctly being provided to ERCOT showing the correct Off-Line or On-Line Resource Status of the Resource as well as the correct Generator breaker status.  If the Resource remains On-Line, the Resource’s HEL, HSL, LSL and LEL and any AS Resource Responsibility changes must be updated before the next SCED cycle in order to receive Base Points for the Resource that considered the new status of the Resource.  As soon as practicable following the loss of Resource HSL capability of more than 400 Mw, the QSE operator should verbally discuss his situation with the ERCOT operator.  Losses of Resources with capacity less than 400 Mw should be verbally communicated to the ERCOT Operator within 15 minutes.
Within one hour of the breaker/s open status change, the QSE should update the COP for the Resource showing a revised plan of operation for the Resource including any updates to the Resource’s AS Resource Responsibility.

3.8. Provisions for Load Resources

Load Resources must provide telemetry similarly to that provided by Generation Resources. Specifically Load Resources must provide:

· Load Resource net real power consumption (in MW);
· Any data mutually agreed to by ERCOT and the QSE to adequately manage
System reliability;
· Load Resource breaker status;
· LPC (in MW)
;
· MPC (in MW)
;
· Ancillary Service Schedule (in MW) for each quantity of RRS and Non-Spin;
· Ancillary Service Resource Responsibility (in MW) for each quantity of Reg-Up and Reg-Down for Controllable Load Resources, and RRS and Non-Spin for all Load Resources;
· The status of the high-set under-frequency relay, if required for qualification;
· For a Controllable Load Resource, the Scheduled Power Consumption (SPC) that represents zero Ancillary Service deployments;
· For a Controllable Load Resource, net Reactive Power (in MVAr);
· Resource Status (Resource Status shall be “ONRL” if high-set under frequency relay is active); and 
· Reg-Up and Reg-Down services participation factor that represents how a QSE is planning to deploy the Ancillary Service energy on a percentage basis to specific qualified Resource.
MPC is the Maximum Power Consumption and used the same as HSL.  Similarly, LPC is the Minimum Power Consumption and used the same as LSL.  
A single Load Resource may simultaneously provide both RRS and Non-Spin provided the Load Resource is so qualified.  ERCOT deploys RRS and Non-Spin in separate unrelated dispatch instructions requiring the QSE to establish the AS Schedule appropriately for each.  That portion on non-controllable Load Resources providing RRS must also automatically be deployed by relay action.  Load Resources or that portion of a Load Resource providing Non-Spin AS must not be subject to a UFR that will trip during a frequency excursion.
4. Generation Resource Operational Evolutions & Real Time Telemetry Data from the QSE

	EVOLUTION
	REAL TIME TELEMETRY
	COMMENTS

	Generation Resource Start-up

	Generator not synchronized/Generator Breaker Status - “OPEN” 

For CCGRs all generator breakers “OPEN” 


	Net real power  = 0 

gross real power = 0

Output breaker Status = OPEN 

Resource Status = OFF

HSL = the QSE’s expected sustainable limit 

LSL = the QSE’s expected sustainable limit 

HEL = the QSE’s expected limit 

LEL = the QSE’s expected limit

All AS Resource Responsibility = 0 

All AS Schedules = 0 


	

	Generator synchronized/Generator  Breakers closed and 

Gross real power < Plant Auxiliary Loads 

For CCGRs at least one generator breaker “CLOSED” 


	Telemetered Net real power  = 0 

Gross real power ≥ 0

Breaker Status = Closed 

Resource Status = ONTEST
HSL = the QSE’s expected sustainable limit 

LSL = the QSE’s expected sustainable limit 

HEL = the QSE’s expected limit 

LEL = the QSE’s expected limit 

All AS Resource Responsibility = 0 

All AS Schedules = 0 


	Refer to Subsection 3. (2) above

	Generator synchronized/Generator Output Breakers closed and 

Plant Auxiliary Loads  ≤ Gross real power and 

Net real Power  < P1 * LSL 

For CCGRs at least one generator breakers “CLOSED 


	Net real power  = 

MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity) 

Gross real power ≥ 0 

Resource Status =  ONTEST/ONDSR 

Output breaker Status = Closed 

HSL = the QSE’s expected sustainable limit 

LSL = the QSE’s expected sustainable limit 

HEL = the QSE’s expected limit 

LEL = the QSE’s expected limit 

All AS Resource Responsibility = 0 

All AS Schedules = 0 


	1. If a generator output is less than P1 *LSL the OS is ignored and actual generation is used. OS like an EOC does not apply until the generation is ≥ 90% LSL 

2. If the Resource is providing Ancillary Service the Resource Net real Power must be ≥ P1 * LSL 

3. When 0 ≤ Net Real Power  is < P1 * LSL - RLC sets HDL=LDL= Net Real Power = Base Point 

4. Generation Resources whose Net real power is not within P1 * LSL cannot be released to SCED for dispatch and may not carry On-Line AS. 

5. QSEs should control the release of their Generation Resources to SCED by adjusting the LSL telemetry relative to Net Real Power. 



	Generator synchronized/Generator Breakers closed and 

Plant Auxiliary Loads  ≤ Gross real power  and 

Net real Power  ≥ P1 * LSL 

For CCGRs at least one generator breaker is “CLOSED” 


	Net real power  = 

MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity) 

Gross real power ≥ 0 

Output breaker status = Closed 

Resource Status = ON/ONOS/ONDSR/ONREG/ONOSREG 

/ONDSRREG/ONTEST as appropriate 

HSL = the QSE’s expected sustainable limit 

LSL = the QSE’s expected sustainable limit 

HEL = the QSE’s expected limit 

LEL = the QSE’s expected limit 

All AS Resource Responsibility = the amount of QSE assigned AS Resource Responsibility for each AS 

All AS Schedules = the amount of QSE assigned AS Resource Responsibility for each AS 


	Resource is released to SCED for dispatch according to its EOC or Output Schedule. 

The total telemetered AS Resource Responsibility assigned by the QSE must be ≤ telemetered (HSL-LSL). 

If AS Resource Responsibility for Regulation is non-zero, the Resource Status must be ONREG or ONOSREG or ONDSRREG 

A On-Line Generation Resource may carry AS Resource Responsibility for AS other than Regulation in any Resource Status other than ONTEST 

Assumes no AS deployments other than Reg-Up or Reg-down. 

If the Resource Status is ONTEST all AS Resource Responsibility and AS Schedules must = 0. 



	Generation Resources with Reg-Up AS Responsibility

	Generator synchronized/Generator  Breakers closed and

Plant Auxiliary Loads  ≤ Gross real power and

Net real Power  ≥ P1 * LSL

For CCGRs at least one generator breaker is “CLOSED” 

	Net real power  = 

MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity)

Gross real power ≥ 0

Resource Status = ONREG/ONOSREG/ONDSRREG as appropriate

HSL = the QSE’s expected sustainable limit

LSL = the QSE’s expected sustainable limit

Breaker Status = Closed

All AS Resource Responsibility = the amount of QSE assigned for each AS

RRS and Non-Spin AS Schedules = the amount of QSE assigned for each AS

Reg-Up Participation Factor equals the QSE’s portfolio Reg-Up Dispatch Instruction that will be deployed on this resource (in decimal format). 
	If Resource Status  = ONREG/ONOSREG/ONDSRREG

Resource is released to LFC for frequency dispatch and to SCED for dispatch according to its EOC or Output Schedule. 

The total telemetered AS Resource Responsibility assigned by the QSE must be ≤ telemetered (HSL-LSL).

AS Resource Responsibility for Regulation Up must be positive non-zero

The Generation Resource may carry AS Resource Responsibility for AS in addition to Regulation.

	Generation Resources with Reg-Down AS Responsibility

	Generator synchronized/Generator  Breakers closed and

Plant Auxiliary Loads  ≤ Gross real power and

Net Power Output  ≥ P1 * LSL

For CCGRs at least one generator breaker is “CLOSED” 

	Net real power  = 

MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity)

Gross real power ≥ 0

Resource Status = ONREG/ONOSREG/ONDSRREG as appropriate

HSL = the QSE’s expected sustainable limit

LSL = the QSE’s expected sustainable limit

Breaker Status = Closed

All AS Resource Responsibility = the amount of QSE assigned for each AS

RRS and Non-Spin AS Schedules = the amount of QSE assigned for each AS

Reg-Down Participation Factor equals the QSE’s portfolio Reg-Down Dispatch Instruction that will be deployed on this resource (in decimal format). 


	If Resource Status  = ONREG/ONOSREG/ONDSRREG,

Resource is released to LFC for frequency dispatch and to SCED for dispatch according to its EOC or Output Schedule. 

The total telemetered AS Resource Responsibility assigned by the QSE must be ≤ telemetered (HSL-LSL).

AS Resource Responsibility for Regulation Down must be positive non-zero

The Generation Resource may carry AS Resource Responsibility for AS in addition to Regulation.



	Generation Resources with Responsive Reserve Responsibility

	Generator synchronized/Generator  Breakers closed and

Plant Auxiliary Loads  ≤ Gross real power Output and

Net real Power  ≥ P1 * LSL

For CCGRs at least one generator breaker is “CLOSED” 

	Net real power  = 

MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity)

Gross real power ≥ 0

Resource Status = any On-Line Status for Generation as appropriate

HSL = the QSE’s expected sustainable limit

LSL = the QSE’s expected sustainable limit

Breaker Status = Closed

All AS Resource Responsibility = the amount of QSE assigned for each AS

RRS and Non-Spin AS Schedules = the amount of QSE assigned for each AS
	If Resource Status  = any On-Line Status for Generation

Resource is released to SCED for dispatch according to its EOC or Output Schedule. 

The total telemetered, AS Resource Responsibility assigned by the QSE must be ≤ telemetered (HSL-LSL).

AS Resource Responsibility for RRS must be positive non-zero

The Generation Resource may carry AS Resource Responsibility for AS in addition to RRS.

	Generation Resources with Off-Line Non-Spin AS Responsibility

	Generator not synchronized/Generator Output Breaker Status - “OPEN”

If any generating unit in a CCGR is On-Line,  then the Resource may not have a Resource Status of OFFNS.
	Resource Status = OFFNS

Net real power  = 0

Gross real power = 0

Breaker Status = OPEN

HSL = the QSE’s expected sustainable limit

LSL = the QSE’s expected sustainable limit
HEL = the QSE’s expected limit

LEL = the QSE’s expected limit

AS Resource Responsibility for Non-Spin = amount of Non-Spin Capacity assigned by the QSE

AS Non-Spin Schedule = amount of Non-Spin Capacity assigned by the QSE

All Other AS Resource Responsibility = 0

All Other AS Schedules = 0


	HSL-LSL ≥ Amount of AS Non-Spin Resource Responsibility

Within 20 mins of a deployment instruction for Non-Spin:

· AS Non-Spin Schedule = AS Non-Spin Resource Responsibility – AS Non-Spin deployment amount

Within 25 mins of deployment instruction for Non-Spin:

· Generator must be synchronized with Generator Output Breaker closed

· Resource Status = ON

· Breaker Status =CLOSED

· Net real power  ≥ LSL

The Resource must have a valid EOC for the Operating Hour.



	Off-Line Non-Spin deployment

Generator synchronized/Generator Output Breakers closed and

Gross real power  < Plant Auxiliary Loads

If any generating unit in the CCGR is On-Line,  the Resource may not have a Resource Status of OFFNS
	Resource Status = ON

Net real power  = 0

Gross real power ≤ Plant Auxiliary Loads 

Breaker Status = CLOSED

HSL = the QSE’s expected sustainable limit

LSL = the QSE’s expected sustainable limit
HEL = the QSE’s expected limit

LEL = the QSE’s expected limit

AS Resource Responsibility for Non-Spin = amount of Non-Spin Capacity assigned by the QSE

AS Non-Spin Schedule = amount of Non-Spin Capacity assigned by the QSE

All other AS Resource Responsibility = 0

All other AS Schedules = 0


	HSL-LSL ≥ Amount of AS Non-Spin Resource Responsibility

Within 20 mins of a deployment instruction for Non-Spin:

· AS Non-Spin Schedule = AS Non-Spin Resource Responsibility – AS Non-Spin deployment amount

Within 25 mins of deployment instruction for Non-Spin:

· Generator must be synchronized with Generator Output Breaker closed

· Resource Status = ON

· Breaker Status =CLOSED

· Net real power  ≥ LSL

The Resource must have a valid EOC for the Operating Hour.



	Off-Line Non-Spin Recall

If any generating unit in the CCGR is On-Line then, the Resource may not have a Resource Status of OFFNS
	
	Off-Line Non-Spin Recall

· Follow the shutdown evolution

Following the Non-Spin recall instruction and during the interval in which the Off-Line Non-Spin Resource Responsibility is > 0, the Resource may be On-Line provided the difference between the HSL and LSL is greater than the Non-Spin Resource Responsibility thus leaving room for SCED dispatch with the Non-Spin Schedule fully restored.  If no SCED dispatch is available (LDL=HDL) after the recall, then the unit must shut down.

	Generation Shutdown from Power Operations

	Execute Shutdown Evolution:

Net real Power  ≥ P1 * LSL & operating under SCED dispatch 


	Net real power  = 

MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity) 

Gross real power ≥ 0 

Output breaker status = CLOSED

Resource Status = ONTEST 

HSL = the QSE’s expected sustainable limit
LSL = the QSE’s expected sustainable limit 

HEL = the QSE’s expected limit 

LEL = the QSE’s expected limit 

All AS Resource Responsibility & AS Schedules = 0
	The QSE will set the Resources Status  = ONTEST 

For this condition:

RLC sets LDL = HDL = Net Real Power = Base Point (BP). 

SCED will follow the Resource Real Net Power down. 

When the net real power is below P1 * LSL, the RLC sets HDL=LDL=net real power and SCED sends a Base Point equal to the net real power telemetry (UDBP is also set to net real power).  Essentially, the SCED base points follow the QSE’s manual dispatch of the resource to the point where it is removed from the ERCOT grid. 



	End State for Generation shutdown 


	Resource Status = OFF or OUT, as appropriate

Generator output breaker status = OPEN 


	Assumes the Resource is will not be assigned Off-Line Non-Spin  AS Responsibility. 

If the Resource is assigned Off-Line Non-Spin Responsibility then Resources Status = OFFNS; and the AS Resource Responsibility and Schedule = the assigned amount. 


5. Appendix I, EMS System-Generated Notices
Selected Excerpts from MIS Business Requirements for Notices, Notifications, Alarms and Alerts Version 1.0 Applicable to RT Telemetry
Because EMS has no market facing user interface, ERCOT is required to display these notices on MIS. In addition to the protocol-required notices, the EMS team identified several other notices that would help eliminate errors in input data to ERCOT applications. The following table identifies the description of the requirement, protocol reference for the requirement, notice type, priority, audience and text.

The priority is determined by whether the MP needs to take action in response to the notice. If it’s informational only, the notice priority would be lower.

	#
	Description
	Source of Req
	Owner
	Type
	Priority
	Audience
	Text

	1
	The telemetered HSL <= 0
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel HSL is ≤ 0. Error for resource QSE.

	2
	The telemetered LSL < 0
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel LSL ≤ 0. Error for resource, QSE.

	3
	The Ancillary Responsibilities (Reg-Up, Reg-Down, Responsive and Non-Spin) < 0
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel Reg-Up AS Resource Responsibility is < 0. Error for resource, QSE.

Tel Reg-Down AS Resource Responsibility is < 0. Error for resource, QSE.

Tel Responsive AS Resource Responsibility is < 0. Error for resource, QSE. 

Tel Non-Spin AS Resource Responsibility is < 0. Error for resource, QSE.

	4
	The Ancillary Schedules (Responsive and Non-Spin) < 0
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel Responsive AS Schedule is < 0 for resource, QSE.

Tel Non-Spin AS Schedule is < 0 for resource, QSE.


	5
	HSL <= Sum of Reg-Up Responsibility, Responsive Schedule and Non-Spin schedule
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel HSL is ≤ sum of Reg-Up Responsibility, Responsive Schedule and Non-Spin Schedule for resource, QSE. 



	6
	SCED Up Ramp Rate <= 0
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Calculated SCED Up Ramp Rate is ≤ 0 for resource, QSE. Check Regulation AS Resource Responsibility

	7
	SCED Down Ramp Rate <= 0
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Calculated SCED Down Ramp Rate is ≤ 0 for resource, QSE. Check Regulation AS Resource Responsibility. 

	8
	Quality checks for use of telemetry; use last good value if suspect. – MQC 3989
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel Parameter, Ex. Resource Status Value Bad is suspect. ERCOT is using Value Good for resource, QSE.



	9
	For Combined Cycle configuration number validation, set it to default or last good value not 0, whichever is easier and also make HDL = LDL = Current MW
	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel Parameter, Ex. Resource Status Value Bad is suspect. ERCOT is using Value Good for resource, QSE.

	10
	Set HSL = LSL = MW, in case of invalid telemetry – MQC 3990


	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel HSL or LSL is invalid. ERCOT is setting HSL=LSL=MW for resource, QSE.

	11
	Report the resources that are excluded from GTBD calculation due to invalid telemetered resource status code (NA, ONTEST, OUT, OFFNS, OFF, EMR).


	EMS
NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel resource status code Value Bad is invalid for resource, QSE. MW will be excluded from GTBD.

	12
	Add a SCADA calculation to sum the Mw telemetry of transmission lines moving power from a generating plant.  Compare this total to the sum of the telemetered Mw output of the Resources at the same plant.  Alarm the QSE if the amount exceeds a threshold.
	NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Telemetry of Net MW Error for resource, QSE. Mismatch with Transmission Measurements

	13
	If the HDL = LDL = Actual Generation and Resource Status not ON TEST, or OFF alarm the QSE operator to verify data telemetry used by RLC.
	NP3.10.7.5.2 (5)
	Sys. Ops.
	Telemetry
	High
	A QSE
	HDL=LDL=MW for resource, QSE. Resource is not in test mode. 

	14
	If Resource Status is OFF, and Resource output Mw is greater than 2 Mw, then alarm incorrect status.
	NP6.3.4
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel Resource Status is Resource Status and MW > MW Threshold for resource, QSE. 

	15
	If Resource Status is ON, and Resource output Mw is zero or less than zero, then alarm incorrect status.
	NP6.3.4
	Sys. Ops.
	Telemetry
	High
	A QSE
	Tel Resource Status is Resource Status and Tel MW ≤0 for resource, QSE. 

	16
	ERCOT shall notify each QSE representing the Split Generation Resource of any errors in telemetry detected by the State Estimator. 
	NP3.10.7.5.2(2)
	Sys. Ops.
	Telemetry
	High
	A QSE
	Sum of Tel SGL MW in SE Value and GS sum value = GS Value error.

	17
	ERCOT System, Weather Zone, and Load Zone Load forecasts for the next seven days, by hour, and a message on update indicating any changes to the forecasts by means of the Messaging System; 
	NP4.2.3(d)
	Sys. Ops.
	Market Message
	Low
	All MPs
	ERCOT 7-day LF updated Time.

	18
	Once transmission line and transformer Dynamic Ratings are retrieved, ERCOT shall compare the actual flow and state estimated flow calculation of MVA to the effective Transmission Element limit and, if an out-of-limit condition exists, ERCOT shall produce an overload notification
	NP6.5.7.1.8
	Sys. Ops.
	Telemetry
	High
	A TSP
	Change in active constraints found.

	19
	The Reg-Up/Reg-Down Participation Factors < 0


	EMS
	Sys. Ops.
	Telemetry
	High
	QSE
	Tel Reg-Up participation factor is < 0 for resource, QSE

Tel Reg-Down participation factor is < 0 for resource, QSE.




6. Appendix II

6.1. Net Generation for a Generation Resource Definition

The following discussion of telemetered Net real power  has been adopted from ERCOT System Integration Paper (SIG)0011, Net Generation.  In the context of this Business Practice, Net real power  equals Net Generation.

Net Generation from a Generation Resource = MAX (0, Gross Generation Unit Output – (Generation Unit Auxiliary Load + the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity) – (the amount of PUN load assigned to the Generation Unit, as determined by the QSE/Resource Entity in accordance with Section 4 below)).

(1) When the sum of TSP telemetry (if available) that represents injection into ERCOT at the point(s) of interconnection with the ERCOT Transmission Grid is positive (import into ERCOT from Generation facility) then the sum of Net Generation from Generation Resources in a facility should reasonably approximate the sum of TSP telemetry at the point(s) of interconnection with the ERCOT Transmission Grid.  ERCOT shall install SCADA calculations of the TSP telemetry and compare to the QSEs telemetered Net Generation and provide appropriate operator alarms and notifications. The Generation Resource telemetered LSL, HSL, AS Resource Responsibility,  AS Schedule, and Net Generation MWs should be consistent with each other.   In Real-Time when the injection into ERCOT is positive i.e. ERCOT is importing from the generation facility then the Generation Facility must be completely serving its load (Unit Auxiliary, Station Auxiliary, PUN loads). From the Protocols Section 3.10.7.2 (8), Loads associated with a Generation Resource in a common switchyard as defined in Section 10.3.2.3, Generation Netting for EPS Meters, and served through a transformer owned by the Generation Entity is treated as an auxiliary Load and must be netted first against any generation meeting the requirements under Section 10.3.2.3.

(2) When the sum of TSP telemetry that represents injection into ERCOT at the point(s) of interconnection with the ERCOT Transmission Grid is negative (export from ERCOT into Generation facility) then NET Generation MUST be zero and the Resource Status set to one of the Off-Line Statuses. The telemetered LSL and Net Generation MWs should be equal to zero if online. The telemetered HSL should be consistent with telemetered AS Resource Responsibility. 

(3) If Generation Resource has an obligation to provide Regulation Down Ancillary service then it is the responsibility of QSE to operate that Generation Resource such that in Real-Time, the difference of its telemetered Net MW and telemetered LSL at least covers the un-deployed Regulation Down obligation. As such the Generating facility cannot operate under Net Import from ERCOT.

6.2. Provisions for Private Use Networks

The following discussion of RT operations for Private Use Networks (PUN) has been adopted from ERCOT System Integration Paper (SIG)0002, Private Use Networks.  In the context of this Business Practice, the discussion impacts RT telemetry issues associated PUN participation in the ERCOT market and reliability systems.

6.2.1. Introduction
In general, ERCOT systems in the nodal market will require more detailed and granular information about the PUNs than what is currently required in the zonal market. The ERCOT systems in nodal will be considering load information and specific information for each of the individual Resources in the PUN SCED will be providing Base Points and instructions to the individual Generation Resources. The Resources of the PUN shall be able to participate in the energy and ancillary service markets.

6.2.2. Solution Design 

Definitions:

1. Private Use Network: An electric network connected to the ERCOT Transmission Grid that contains Load that is not directly metered by ERCOT (i.e., Load that is typically netted with internal generation).

2. Private Use Network Load: This is the physical load within the PUN.

3. Gross Generation for a Generation Resource is defined as: the unit output at the generator terminals before the step up transformer.

4. Net Generation for a Generation Resource is defined as: MAX (0, Gross Generation– (Generation Unit Auxiliary Load+ the amount of station auxiliary load assigned to the Generation Unit, as determined by the QSE/Resource Entity) – (the amount of PUN load assigned to the Generation Unit, as determined by the QSE/Resource Entity in accordance with the guidelines described in SIG0002, Private Use Networks)).

5. Non-Modeled Generator (as defined in section 2 of the Nodal Protocols):

A generator that is:
(a)
Capable of providing net output of energy to the ERCOT System;
(b)
10 MW or less in size; or greater than ten MW and registered with the PUCT according to P.U.C. Subst. R. §25.109, Registration of Power Generation Companies and Self-Generators, as a self-generator; and
(c)
Registered with ERCOT as a Non-Modeled Generator, which means that the generator may not participate in the Ancillary Service or energy markets, RUC, or SCED.
6. PUN Resource: A Resource within a PUN that is not registered at the PUCT as a self-generator. A PUN generator registered at the PUCT as a self-generator must register at ERCOT as a Non-Modeled Generator and is not considered PUN Resource in this document.
6.2.3. Design
	Function Name
	Design Decisions

	Registration
	a) PUN generators registered at the PUCT as a self-generator must register at ERCOT as a Non-Modeled Generator. A Non-Modeled Generator may not participate in the AS or energy markets, RUC or SCED. See the protocol definition for “Resource”. Throughout this document, “Resource” does not include a Non-Modeled Generator.

b) PUN Generation Resources and PUN Load Resources offering energy or ancillary services to the Nodal Market shall go through the same registration process of any other generators and loads. Full capabilities of the generators shall be provided during the registration process. The Resource Asset Registration Form (RARF) Low Reasonability Limit must be set to zero and High Reasonability Limit set to the physical generator high reasonability limit. For PUN Generation Resources, the Normal Ramp Rate and the Emergency Ramp Rate curves shall be provided in net MW/minute as a function of gross MW output of the Resource. Note that this is different than what is required for Non-PUN Generation Resources. Ramp Rate curves for Non-PUN Generation Resources shall be in net MW/minute as a function of net MW output of the Resource.

c) Through the RARF, typical hourly consumption for each physical load within a PUN that is represented in the network model shall be provided for each typical day type. 

d) Network data needed for NMMS and updates must be provided according to the Protocols and Modeling Guidelines. 



	NMMS
	a) An additional attribute is defined for loads and generators to flag them as Private Use Network. The transmission elements, loads and generators of the same Private Use Network shall be linked.

b) PUN loads shall be modeled as Non ERCOT non-conforming loads based on the typical hourly consumption provided in the RARF submittal.

c) The Network Model shall include PUN Resource Nodes and Resource Nodes for PUN Resources. The Principles for Resource Node Definition shall be followed when locating the PUN Resource Nodes and Resource Nodes for PUN Resources. There should not be Resource Nodes for Non-Modeled Generators. 

d) Some Non-Modeled Generators may actually be placed in the model but will not have a Resource Node and may not participate in the Market.. 

	Mid Term/Long Term Forecast Module
	PUN loads served by PUN Resources or Non-Modeled Generators shall not be included in the ERCOT Weather Zone load in the load forecast model building process nor are these loads considered ERCOT load from any respect and do not effect ERCOT published Load Forecasts. However, if there is a net export from ERCOT to the PUN, that load will be considered ERCOT Load.

	EMS Real Time
	a) SE shall use the telemetries at the interface points and within PUN (MW, MVAR, kV) as regular measurements.

b) SE shall use the estimated values of PUN loads to fine tune the PUN load schedules using a load adaptation algorithm similar to that used for the rest of the loads.

c) In the cases where individual PUN generator and individual PUN load telemetries are not available, but the interchange telemetries are available, the PUN load is set as per the PUN typical consumption as a pseudo measurement and adjust the PUN generation pseudo measurement to match the PUN load and telemetered interface flow. In the cases where the interchange telemetries and PUN generator and PUN load telemetries are not available, then the last good values are used. 

d) For the purposes of Bus Load Adaptation algorithm, PUN Loads shall be initialized with typical day consumption (provided by the PUN) prior to bus load adaptation. The Bus Load Forecast function should provide typical day schedules for both ERCOT Loads and PUN Loads.

e) In the event that the PUN is a net load, the ERCOT load to be used in the SE (for obtaining pseudo load measurements) shall be adjusted by subtracting the amount that is exported from ERCOT to the PUN.

f) RLC shall compute the LDL and HDL for each PUN Resource based on ramp rates (provided as a function of gross output) and the gross resource MW telemetry of each PUN Generation Resource. Note that for Non-PUN Resources, RLC shall compute the LDL and HDL based on ramp rates (provided as a function of net MW output) and the net resource MW telemetry. The PUN flag from CIM will be used as the indicator for if it is a PUN or Non PUN Generation Resource. 

	EMS Study Mode ( Outage Evaluation, Power Flow Studies, Stability Studies, etc)
	a) Each forecasted ERCOT Weather Zone load is first adjusted for the net PUN load by subtracting from it the adapted PUN generation schedule minus the PUN typical consumption. This adjusted load forecast shall be distributed among the load buses within the Weather Zone based on a set of defined Load Distribution Factors. This distribution process shall skip the PUN Load buses. 

b) The Bus Load Forecasting function shall use the typical day PUN consumption as the projected PUN loads during both near term and long term study time periods.

c) For near term study (less than 7 days), the status of PUN Resources shall be obtained from the QSE’s COP. In the cases where generators statuses data are not available from COP, it is assumed that those generators are OUT by default. The generation dispatch pattern shall be computed as designed by EMS so as to fully serve PUN Load by PUN generation (both modeled and Non-Modeled PUN Generators). If PUN generation cannot meet its own PUN Load, then ERCOT generation shall serve the balance.

d) For longer term study (greater than 7 days), the process in a), b) and c) above shall be followed except that equipment status shall be determined by normal status and outage schedules instead of using COP data. 

e) All ERCOT applications do not consider any limitations on facilities that are part of the PUN. 

	CRR
	a) PUN Resource Nodes can be used as a CRR sink or source.

b) Resource Nodes within a PUN can be used as a CRR sink or source.

c) CCU Resource Nodes within a PUN can be used as a CRR sink or source.

d) Logical CCP Resource Nodes within a PUN cannot be used as a CRR sink or source.

	OS
	PUN Resources shall report Outages for PUN Resources in Outage Scheduler and COP. For those ERCOT Non-Modeled Generators that are placed in the model, the PUN shall report the generation outages in Outage Scheduler????. The PUN must also report transmission outages in Outage Scheduler. 

	COP
	a) For the “go-live” approach, only generation unit capacities that are available to ERCOT markets, i.e. the surplus that is available after covering the PUN loads should be represented in COP. PUN Generation Resources that serve PUN loads are shown in COP as On-Line and available with LSL equal to zero and HSL representing excess capacity after -serving PUN load. This is net capacity of PUN generating unit that is available and could be offered into ERCOT energy and ancillary service markets. PUN generating units that are fully used for serving PUN load will have LSL= HSL = 0 MW. For PUN Generation Resources whose entire capacity is available to ERCOT markets, this capacity should be reported in COP with appropriate Resource Status and with physical LSL and HSL.

b) In addition to statuses and generation unit net limits, the ancillary services and other PUN Resource parameters should be submitted into COP as for any other Resource.

c) Non-Modeled Generators do not have to submit a COP.

	DAM
	a) QSEs may submit PUN Resource specific energy offers only for the portion of the unit capacity that is not used to serve PUN load. If PUN Resource is not used to serve PUN load then the three part offer for the whole unit capacity may be submitted into DAM.

b) QSEs  may submit a PUN Resource specific ancillary service offers for ancillary service markets in DAM and SASM. The energy and ancillary service Resource specific offers will be co-optimized in competition with all ERCOT Resources participating in the market.

c) The QSE may also submit DAM Energy Only offers at PUN Resource Nodes.  

	SCED
	a) SCED receives current net generation and net LASL/HASL and net LDL/HDL. Generation-To-Be-Dispatched (GTBD) incorporates PUN net generation as the amount injected into the ERCOT Grid. The PUN Generation Resources are dispatched using real-time energy offers for net capacities of PUN generators. Resulting Base Points are sent to PUN units.

b) Instead of real-time energy offers, QSE’s may submit net output schedules for PUN Generation Resources. If the QSE does not submit either an offer curve or an output schedule, then ERCOT shall notify the QSE and set the Output Schedule equal to the telemetered output of the Resource until a revised Output Schedule is validated (i.e. the provisions of 6.4.2.4 apply). 

c) Transmission constraints for the ERCOT System will be enforced and will include PUN Generation Resources as control Resources. Constraints within PUN network will not be enforced by any ERCOT process.

d) The DAM and SCED LMPs will be calculated in standard way for Settlement Points at both PUN Resource Nodes and Resource Nodes within PUN. The Real-Time Settlement Point Prices (SPPs) at PUN Resource Nodes are calculated as time weighted average of SCED LMPs because there are no physical Resources mapped to PUN Resource Nodes.

	RUC
	a) All PUN Generation Resources must be represented in COP. For Resources that are On-Line or planned to be On-Line, the HSL in the COP should reflect the capacity available to serve ERCOT load. RUC shall consider all Resources shown as Off-Line and available up to the COP HSL as potential Resources to commit to resolve reliability issues.

b) Only net capacity of PUN Generation Resources remaining after self-serving PUN loads is considered by RUC (as provided in COP). Therefore, PUN loads will not be considered by the RUC process.

c) If QSE does not submit a DAM offer for a PUN Resource and the Resource is shown as Off-Line and available, then ERCOT shall create a proxy three part offer for RUC purposes. For such a PUN Resource, ERCOT shall use 150% of any approved verifiable startup cost and minimum energy cost (or 150% of generic if verifiable have not been approved) in the selection process. Settlements would not use the 150% values but instead use the verifiable or the generic costs.

d) PUN loads will not be considered by RUC due to netting of PUN generation and self-served PUN loads. 

	S&B
	a) DAM settlements for CRRs, energy and ancillary services are performed in the standard way, i.e. DAM awarded quantities are settled at DAM clearing prices. The DAM Settlement Prices for the PUN Resource Nodes shall be the DAM LMPs for their electrical buses. There are no differences between the settlement PUN Resources and other Resources in ERCOT.
b) RUC settlement is the same for PUN Resources and other Resources as well. The same rules and calculations apply for make whole payments for DAM/RUC commitments.

c) Real time energy settlement for QSEs representing PUNs is based on methodology developed for net-metering schemes. The EPS meters are located at all tie-lines between ERCOT system and PUN. The 15 minute Settlement Prices shall be calculated following the approach specified in section 6.6.1.1. Prices for the settlement EPS meters shall be calculated as described in Section 6.6.3.1 paragraph 3.

	PUNs
	a) Private Use Networks shall telemeter flows at the ERCOT interconnection point(s), voltage at the interconnection point(s), and power output (gross generation output and net generation output with respect to serving PUN Load) of individual PUN Resources. Gross telemetry for Non-Modeled Generators greater than 10 MW is required.

b) The Resource Status of each PUN Generation Resource shall be submitted to ERCOT through the COP for the next 7 operating days.

c) Resource Outages shall be reported to ERCOT in the Outage Scheduler.

d) Transmission Equipment Outages shall be reported to ERCOT in the Outage Scheduler.

e) Full capacities of the Generation Resources and the Non Modeled Generators shall be provided during the registration process.


6.3. Nodal Market Non-Spin Reserve Service Deployment and Recall Procedures
There are three situations that will cause Non-Spinning Reserve Service (Non-Spin) to be deployed.

· Detection of insufficient capacity for energy dispatch during periodic checking of available capacity for future operations.

· Disturbance conditions such as a unit trip, sustained frequency decay or sustained low frequency operations.

SCED not having enough energy available to execute successfully.
Each situation is described below.  In each case, the ERCOT operator will make the final decision and initiate the deployment.  The ERCOT operator shall deploy Non-Spin in amounts sufficient to respond to the operational circumstances.  This means that Non-Spin may be deployed partially over time or may be deployed in its entirety.  If Non-Spin is deployed partially, it shall be deployed in increments of 100% of each Resources capacity.  To support partial deployment, ERCOT shall, following the Day-Ahead Market (DAM), rank, for each hour of the Operating Day, the Resources supplying Non-Spin in an economic order based on DAM Settlement Point Prices, the energy cost for On-Line Resources and startup and operation at LSL for Off-Line Resources.  Partial Non-Spin deployment and recall decisions shall be based on each Resource’s economic cost order.

Deployment based on periodic checking of available capacity for future operations

ERCOT executes HRUC one hour prior to each Operating Hour.  The first hour of HRUC simulation is for the next Operating Hour.  During that process, functionality similar to the Real-Time Ancillary Services Capacity Monitor (6.5.7.5) will evaluate available capacity for the next Operating Hour.  If the A/S capacity monitor indicates a capacity margin of less than 5% of the forecast demand, the ERCOT Operator will receive notification of a Capacity Insufficiency.  Non-Spin will be deployed as described below.

Off-Line Generation Resource reserved for Non-Spin 

· The QSE will be sent a Resource specific Dispatch Instruction that Non-Spin has been deployed.

· The Dispatch Instruction must include the expected amount of capacity that will be available for SCED and the anticipated duration of the deployment.

· The QSE must have the Resource On-Line and ready for SCED dispatch of Base Points within 25 minutes.

· SCED will respond to the changes in Resource Status that are received by telemetry from the QSE.  A typical sequence would be from OFFNS to ON. 
· . Once the Resource is On-Line it is dispatched as any other Generation Resource including any provisions for processing generation less than the Resource’s LSL.

· The Resource must, at a minimum be capable of providing all the Non-Spin energy to SCED within 25 minutes of the Dispatch Instruction.

· The QSE will ensure that the Non-Spin A/S Schedule telemetry for that unit has been reduced to zero.
Load Resource reserved for Non-Spin

· The QSE will be sent a Resource specific Dispatch Instruction that Non-Spin has been deployed. 

· The Dispatch Instruction must include the MW level of load energy to be interrupted by the Load Resource and the estimated duration of the deployment.

· Non-Spin procured from a Load Resource block offer must be deployed as a block.

· The Load Resource must, at a minimum, interrupt the requested deployment energy within 30 minutes of the Dispatch Instruction.

On-Line Generation Resource with an Energy Offer Curve

· The QSE will be sent a Resource specific Dispatch Instruction that Non-Spin has been deployed.

· The deployment will be for the total amount of capacity on that Resource that had been reserved for Non-Spin,

· ERCOT will automatically calculate new HASL constraints for SCED using the telemetry of the Resource’s Non-Spin Ancillary Service Schedule, which the QSE should have set to zero.

· The QSE will update the Resource Real-Time telemetry accordingly.

· The Resource must, at a minimum, be able to provide the SCED requested deployment energy within 20 minutes of the Dispatch Instruction to deploy Non-Spin.

On-Line Generation Resource with Output Schedules 

· The QSE will be sent a Resource specific Dispatch Instruction that Non-Spin has been deployed.  

· The Dispatch Instruction must include the additional amount of energy (MW) that needs to be produced by the Resource and the estimated duration of the deployment.

· For DSR’s providing Non-Spin, as soon as the QSE receives the deployment, ERCOT shall adjust the HASL for the Resource with the Output Schedule using the QSE provided the Real-Time telemetry.

· For non-DSR’s (with Output Schedules) providing Non-Spin, ERCOT shall adjust the HASL for the Resource with the Output Schedule to reflect the amount of deployment.

Deployment triggered by disturbance conditions

The deployment procedure will be the same as described above except it will be triggered based on the Real-Time Ancillary Services Capacity Monitor that executes every 10 seconds.  EEA processes may also govern the deployment of Non-Spin during such conditions.

Deployment to cover shortage of energy available to SCED

The deployment procedure will be the same as described above except it will be triggered based on the Real-Time Ancillary Services Capacity Monitor that executes every 10 seconds.  Since SCED failing to converge initiates an Emergency state, Emergency processes may govern the deployment of Non-Spin during such conditions.

Recall of Non-Spin Deployment

Non-Spin will be dispatched or deployed in this manner for each clock hour until the HRUC capacity monitor expects a near-term sustained capacity margin of greater than 8% of the forecast load demand.  When the 8% threshold is exceeded, ERCOT will recall the Non-Spin energy and/or capacity.

· A QSE with a Generation Resource that was previously Off-Line will be allowed to keep the unit On-Line provided the difference between its HSL and LSL have excess capacity for dispatch by SCED allowing the AS Schedule to be restored to the AS Resource Responsibility.

· A QSE with a Generation Resource (with an Energy Offer Curve) that will stay On-Line will restore the Non-Spin A/S Schedule for that unit and let the ERCOT Resource Limit Calculator update the HASL prior to the next SCED execution.  The unit will ramp to the new Base Point at the SCED Ramp Rate.

· A QSE with a non-DSR Generation Resource (with an Output Schedule) that will stay On-Line will back out the Non-Spin addition that was made to the Output Schedule.  This can be incrementally deleted depending on the size of the deployment and SCED Ramp Rate. For DSR Generation Resources, ERCOT will back out the deployed Non-Spin and return to the normal DSR Output Schedule.
· A QSE with a Load Resource that has provided Non-Spin will ensure that the load energy and Non-Spin capability is restored within three hours from the expiration of the Non-Spin deployment.  If it is not, the Non-Spin capability must be replaced by the QSE on other Generation or Load Resources capable of providing the service.

7. Effect of Certain Market Participant Actions on Real Time Market Results
7.1. Scope

This document is written to increase awareness of the effects of certain Market Participant (MP) actions on Real Time Market (RTM) results. The approach taken is to first explain the RTM results under normal condition and then describe how the results change under different Market Participant (MP) actions. The document will function as a checklist for MPs to analyze their data, before contacting ERCOT with questions that can be explained by self-analysis. This document also lists the possible issues with Market Design.

7.2. Understanding SCED Results

This section describes the RTM results under normal condition. 
7.2.1. SCED Results Characteristics

The following is the characteristic of an optimal SCED result.

1. Resource dispatched at High Dispatch Limit (HDL) - LMP is higher than offer price at Base Point [HDL]

2. Resource dispatched between HDL and LDL - LMP is equal to offered price at Base Point.

3. Resource dispatched at Low Dispatch Limit (LDL) - LMP is lower than offer price at Base Point [LDL]

4. Shadow Price is zero for a Transmission Constraint which is not binding 

5. Shadow Price is greater than or equal to zero for a Transmission Constraint which is binding

6. Base Points are between HDL and LDL [If HDL and LDL are equal, SCED Base Point will also be equal to HDL/LDL until more dispatch range is provided to SCED.]

The following figure (Fig. 1) shows the relationship between Base Points, LMPs and Operating Limits. The subscripts correspond to the bullet numbers in the list above.
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Fig. 1 – Optimal SCED Result

7.3. Resources Not Setting LMP

Resource will not set the LMP when Emergency Base Points are deployed or when Resources are ramp limited.

7.3.1. Emergency Base Points are Deployed 

Emergency Base Points are typically used when SCED fails.  A SCED failure occurs when the SCED application crashes or Software issue in MMS prevents SCED application from running or failure of connection between EMS and MMS prevents RTM results from being sent to MPs. ERCOT System Operator determines the extra energy needed to meet the load change from the time Base Points were previously deployed. Emergency Base Points are then calculated by allocating this extra energy to all Resources proportional to the remaining capacity available on the Generation Resources. The LMPs used for settlement when Emergency Base Points are deployed, will be the LMPs from the last successful SCED run prior to the issuance of Emergency Base Points. Hence, the LMP could be inconsistent with the price from the Resource’s Energy Offer Curve corresponding to the dispatch. However, the QSE may be compensated for any lost revenue based on Protocol 6.6.9.1

7.3.2. Resources are Ramp Limited.

SCED cannot violate the HDL or LDL of Resources. Resources limited by HDL will not be ramped up higher than the HDL even if its offer price is lower than the LMP. Similarly, Resources limited by LDL will not be ramped down lower than the LDL even if its offer price is higher than the LMP. Even if the Resource has normal ramp capabilities that are not being used, the Resource’s calculated HDL or LDL might be limited. The following is the list of most common reasons why HDL or LDL may limit Base Points from SCED.

· Telemetry inconsistency issues

· HDL is set to calculated LDL  or current telemetered MW  since ERCOT will not be able to identify which value is correct

· Resource is starting up

· HDL and LDL are set to telemetered MW if MW < P1 * LSL since the Resources is not dispatchable by SCED while it is ramping to LSL

· After an Ancillary Service deployment is recalled and Resource is dispatched near HASL

· HDL is set to LDL if calculated LDL >HASL to ramp the Resource down to restore un-deployed Ancillary Service Capacity.

· Ramp capacity being reserved for Resource Regulation Responsibility 

· HDL = MW when Normal Ramp Rate less than or equal to  Up Regulation Responsibility divided by 5; This causes SURAMP=0

· LDL = MW when Normal Ramp Rate less than or equal to  Down Regulation Responsibility divided by 5; This causes SDRAMP=0

· ERCOT system operators have overridden the Resource’s calculated HDL or LDL as provided by protocol

7.4. Prices Greater than System Wide Offer Cap or Lower than System Wide Offer Floor

The LMPs calculated by SCED is affected by the Power Balance Penalty and transmission constraint Shadow Price (SP) values and hence can be significantly higher than the System Wide Offer Cap or lower than System Wide Offer Floor. 

For the SCED to be more robust in finding a solution,  we need to model Power Balance and Transmission Constraints as soft constraints by having penalty cost for relaxing these constraints. ERCOT uses a cost penalty curve to control the amount by which any constraint may be relaxed. The relative value of these penalties will determine the order and the relative amount by which theses constraints will be relaxed if needed. 

Also, in Nodal, instead of using a Shift Factor cutoff, ERCOT sets a relatively low maximum Shadow Price to ensure that the Resources with low Shift Factor (SF) will be selected if they are more economical in resolving the constraint than Resources with high SF. Effectively the SF cutoff is (Cost/Max SP). Shadow Price is the reduction in production costs if a constraint were relaxed by 1 MW. The maximum Shadow Price is the maximum $/MWh SCED will allow to resolve 1 MW of the binding constraint.

The current shadow prices are contained in the ERCOT Business Practice document, Setting the Shadow Price Caps and Power Balance Penalties in Security Constrained Economic Dispatch 

The Power Balance penalty curve provides the means for relaxing the Power Balance constraint. It acts as extra capacity available to meet Power Balance. Based on the current values, during under generation the curve gives 9999.999 MWs at $3001 to ramp up to meet Power Balance and thereby set the LMP at 3001 and during over generation the curve gives 9999.999 MWs at -$3001 to ramp down to meet power balance and thereby set the LMP at -$3001.

The Maximum Shadow Price for Transmission Constraints is also contained in the referenced document.
7.5. Special Cases – ONRR / ONTEST

There is special logic implemented for handling Resources with ONRR and ONTEST Resource Status. SCED dispatches the Resources with ONRR Resource Status to current telemetry MW if Responsive Reserve is deployed and to zero otherwise. Similarly, SCED dispatches the Resources to current telemetry MW if the telemetry Resource Status is ONTEST. 

7.6. Inconsistent Telemetry

SCED uses from SCADA telemetry HSL, LSL, Ancillary Service Resource Responsibility, Ancillary Service Schedule, MW, Resource Status, Combined Cycle configuration number and DSR Output Schedule to determine the Base Point for the Resources. If these telemetered values are inconsistent among themselves (for example, some are based on gross some on net generation) then ERCOT will not be able to identify which value is correct. If telemetry inconsistencies are identified then ERCOT sets the HDL & LDL according to the following such that the inconsistencies minimally affect the Real Time market.

· Resource Status =OFF, OUT, OFFNS, EMR and telemetered net MW>0 MW 

· Resource is considered online 

· HDL & LDL are set to (net MW – SCED Down Ramp Rate * 5) 

· Resource Status = ON and telemetered net MW<0 

· HDL & LDL are set to 0

· Resource Status telemetry quality is bad 

· Resource Status is set to last good value

· HDL, LDL, HASL, LASL are set to net MW

· Resource Status telemetry quality is good, but the value is not a valid Resource Status Code

· Resource is considered online 

· HDL, LDL, HASL, LASL are set to MW

· Telemetered Resource telemetry quality is Suspect for any of the following HSL, LSL, Ancillary Service Resource Responsibility, Ancillary Service Schedule, net MW

·  Last good value is used 

· Telemetered Resource Responsibility or Schedule <0 for any Ancillary Service 

· Resource Responsibility or Schedule which is less than 0 is set to 0

· Calculated LDL >HASL 

· HDL is set to calculated LDL – Resource is gradually ramped down

· Calculated HDL<LASL 

· LDL is set to calculated HDL – Resource is gradually ramped up

HDL, LDL, HSL, LSL, HASL and LASL are set to telemetered MW for the following issues

· HSL<LSL, 

· HSL <=0 

· LSL <0 

· (HSL-LSL) < = SUM (Reg-Dn Resource Responsibility + Reg-Up Resource Responsibility + Responsive Resource Responsibility + Non-Spin Resource Responsibility) 

· Invalid Combined Cycle Plant configuration 

· MW < P1 *LSL 

7.6.1. Effect on Real Time Market
These inconsistencies have the following effect on Real Time Market
· Under Generation

During periods when the capacity available for SCED is already low, the situation becomes compounded by Resource telemetry inconsistency.  Any Resource telemetry inconsistency that would force ERCOT to set HDL to the calculated LDL would further reduce the capacity available for SCED and could cause under-generation situation in SCED forcing the power balance penalty function to activate. 

This can happen under the following conditions

· Incorrectly telemetered Resource Status–QSE incorrectly telemeters a Resource Status as OFF, OUT, OFFNS or EMR for online Resources 

· Incorrectly telemetered Ancillary Service Schedule - If the Resource is dispatched near its HASL and QSE telemeters an incorrect Ancillary Service Schedule, which is drastically higher than the previous value, causing its MW to be higher than the calculated HASL
· Change in Ancillary Service Resource Responsibility - If the Resource is dispatched near its HASL and at the beginning of the hour its Ancillary Service Resource Responsibility and hence Ancillary Service Schedule increased drastically causing its MW to be higher than the calculated HASL
· Ancillary Service recall - If large amount of Ancillary Service is recalled from a Resource when the Resource is dispatched near its HASL, causing its MW to be higher than the calculated HASL
· Higher LMP and Price Fluctuation

When telemetry inconsistency occurs and Resources are fixed or moved down, the dispatch and LMP of other Resources are affected. If a lower cost Resource with high Shift Factor relative to a constraint is fixed or backed down due to inconsistency errors then the price to resolve the constraint may increase. Similarly if a marginal Resource is dispatched down due to telemetry inconsistency errors then the balance of the remaining marginal Resources will be moved up and the LMPs will increase even if nothing else changes.

Price Fluctuation can occur when the telemetry inconsistency happens intermittently causing fluctuation in marginal Resource dispatch.

7.7. Significant Capacity on Output Schedule

If majority of the Resources use Output Schedule then, due to the proxy offer curve creation, most of the capacity available for SCED will only be available at System Wide Offer Cap and hence the LMPs will be at System Wide Offer Cap with small increase in load.  The Proxy Offer Curve created by SCED for Resources with Output Schedule is shown in the figure below (Fig. 2).
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Fig. 2 - Proxy Offer Curve for Resources with Output Schedule

7.8. Lack of Energy Offer Curves for Wind Resources

If a Wind Resource does not submit Energy Offer Curve then ERCOT will create a Proxy Offer Curve (Fig. 3) with effectively all the Resource’s capacity at -$250. If a constraint becomes active due to considerable Wind Resource Production and other Generation Resources cannot resolve the constraint, then all the Wind Resources will be dispatched down, prorated based on the Shift Factors, setting the LMPs negative at -$250. Even if only a small amount of generation is reduced from the Wind Resources, the prices will be at -$250, which may encourage Resources to shutdown. If many Resources disconnect from the network in Real Time at the same time, then it could affect system frequency and cause LMP fluctuation.
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Fig. 3 - Proxy Offer Curve for Wind Resources with no Energy Offer Curve

7.9. SCED Failure

When SCED fails, the following action will be taken

· Emergency is declared 

· Emergency Base Point will be deployed

SCED fails when the application crashes or there is a software issue in MMS that prevents the SCED application from running or if there is a failure of the connection between EMS and MMS that prevents SCED results from being sent to MPs via ICCP. When SCED fails, the ERCOT System Operator determines the change in energy needed to meet the load change from the time Base Points were previously deployed from SCED. Emergency Base Points are then calculated by allocating this extra energy to all Resources, proportional to the remaining capacity available on the Resources. The LMPs for the duration of the SCED Failure will be the LMPs from the last successful SCED run prior to the issuance of Emergency Base Points. Hence, the LMPs could be inconsistent with the prices from the Resource’s Energy Offer Curve corresponding to its dispatch. However, the QSE may be compensated for any lost revenue based on Protocol 6.6.9.1

7.10. Deploying EILS during EEA

Before EILS is deployed, SCED is near a capacity short situation and hence the prices will be high. When EILS is deployed, generation energy to serve load must be reduced to rebalance the system.  Thus, more capacity is made available to SCED and hence the prices may drop. 

7.11. ICCP/ISD Link Failure or Data Base Loading

During ICCP/ISD Link Failure or Data Base loading, all ICCP points become suspect and hence Resource Limit Calculator sets HDL and LDL to current telemetered MW. This could result in under generation and high prices. To resolve this, ERCOT aborts SCED and triggers it after 2 minutes if sum (HDL) = sum (LDL) condition is detected. This continues until the total telemetry failure is resolved. Once the issues are resolved, SCED will execute and produce Base Points and LMPs.

7.12. Market Design Issues

· Ramp Rate needed for providing Regulation Resource Responsibility is reserved when SCED Up Ramp Rate is calculated. This makes part of available physical capacity un-available to SCED. QSEs must be vigilant in establishing the amount of Reg-Up or Reg-Down provided to assure that the SURAMP and SDRAMP always remain positive and allow for movements of Base Points

· Output Schedule is not adjusted for RRS deployment. Hence, RRS energy from Resources on Output Schedule is not deployed as part of Base Points from SCED, unless the LMP is at System Wide Offer Cap. I.e. RRS energy from Resources on Output Schedules can only be deployed at the System Wide Offer Cap.

· The artificial drop in price when EILS is deployed during EEA prevents scarcity prices from being communicated consistently to Market Participants

· SCED Base Points lags behind Load Forecast and uses up regulation since SCED considers current generation as demand instead of 5 minutes look ahead forecast load. Current implementation has extra terms in the “generation to be dispatched” calculation to consider short-term load forecast, non-confirming load changes and frequency deviation. 

7.13. Operational Issues Summary

· Inconsistent telemetry causes under-generation or price fluctuation

· Wind Resources may cause negative prices, which may in turn result in QSEs, switching of too many Resources detrimentally affecting frequency. 

· Wind might be backed down in HRUC to resolve issues

· Significant capacity on Output Schedule causes high prices due to available capacity being at System Wide Offer Cap.

7.14. Appendix

7.14.1.  Range of values

 SHAPE  \* MERGEFORMAT 



7.14.2.  Calculations

LASL = Min {HSL, LSLTELEM + RDSTELEM}

HASL = Max (LASL, (HSLTELEM – (RRSTELEM + RUSTELEM

+ NSRSTELEM)))

SURAMP = RAMPRATE – (RUSTELEM / 5)

SDRAMP = NORMRAMP – (RDSTELEM / 5)

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

LDL = Min {Max (POWERTELEM - (SDRAMP * 5), LASL),HSL}
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� Note: The Nodal Market implementation does not include a payment to a Generation Resource forced off as the result of a Forced Transmission Outage.


� The ICCP Handbook uses the term Net Power Flow to refer to the Protocol term  net real power.


� Up/Down ramp rates for SCED dispatch consider any ramp rate reserved for Regulations Services.


� Changes to the Normal Ramp Rate Curve and Emergency Ramp Rate Curve using this applications changes camp rate curves for all ERCOT applications that use the information, including DAM , RLC and SCED


� LDL may not be less than LSL (LASL if the Resource is assigned Reg-Dn)  and HDL may not exceed HSL (HASL if the Resource is assigned RRS, Reg-Up or On-Line Non-Spin).  These rules hold true for periods in which the Resource is operating between the Resource’s LASL and HASL. 


� The Resource Ramp Rate used in the RLC is obtained from the Resource Parameter Update Application and is equal to the ramp rates submitted in the RARF unless the ramp rate has been changed through the update application.


�  If the Generation Resource is being shutdown and will provide off-line Non-Spin following the shutdown, any Non-Spin AS Resource responsibility  equal to the amount of off-line Non-Spin AS Resource Responsibility to be assigned upon shutdown does not need to be moved to another resource.  


� Like means replacing a Generation Resource or Controllable Load Resource with another Generation Resource or Controllable Load Resource and a Load Resource with another Load Resource which is not a Controllable Load Resource.


� See Footnote 5


� This service is not Off-Line Non-Spin because at least one CT or ST is On-Line.


�  Low Sustained Limit (LSL) for a Load Resource is ”The limit calculated by ERCOT, using the QSE-established Low Power Consumption (LPC)”


�  High Sustained Limit (HSL) for a Load Resource is “The limit calculated by ERCOT, using the QSE-established Maximum Power Consumption (MPC)”.
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