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	Proposed Nodal Protocol Language Revision


ERCOT Nodal Protocols

Section 2:  Definitions and Acronyms

October 1, 2006

(Effective Upon Texas Nodal Market Implementation)
Ancillary Service Resource Responsibility 

The MW of an Ancillary Service that each Resource is obligated to provide in Real-Time rounded to the nearest MW. 

Updated Desired Base Point
A calculated MW value representing the expected MW output  of a  Generation Resource ramping  to a SCED  Base Point.  
ERCOT Nodal Protocols

Section 3: Management Activities for the ERCOT System

November 1, 2006
(Effective Upon Texas Nodal Market Implementation)
3.9.1
Current Operating Plan (COP) Criteria

(1)
Each QSE that represents a Resource must submit a COP to ERCOT that reflects expected operating conditions for each Resource for each hour in  the next seven Operating Days.
…
(4)
A COP must include the following for each Resource represented by the QSE:

(a)
The name of the Resource;

(b)
The expected Resource Status:

…

(g)
Ancillary Service Resource Responsibility capacity in MW for:

(i)
Reg-Up;

(ii)
Reg-Down;

(iii)
Responsive Reserve Service; and

(iv)
Non-Spin 

…

3.9.2
Current Operating Plan Validation

(1)
ERCOT shall verify that each COP, on its submission, complies with the criteria described in Section 3.9.1, Current Operating Plan (COP) Criteria.  ERCOT shall notify the QSE by means of the Messaging System if the QSE’s COP is rejected or considered invalid for any reason.  The QSE must then resubmit the COP within the appropriate market timeline.

(2)
ERCOT must reject a COP that does not meet the criteria described in Section 3.9.1, Current Operating Plan (COP) Criteria.

(3)
If a Resource is designated in the COP to provide Ancillary Service, then ERCOT shall verify that the COP complies with Section 3.16, Standards for Determining Ancillary Service Quantities. The Ancillary Service Supply Responsibilities as indicated in the Ancillary Service Resource Responsibility submitted immediately before the end of the Adjustment Period are physically binding commitments for each QSE for the corresponding Operating Period. 

ERCOT Nodal Protocols

Section 6: Adjustment Period and Real-Time Operations

January 1, 2007

(Effective Upon Texas Nodal Market Implementation)
6.5.5.2
Operational Data Requirements
(1)
ERCOT shall use Operating Period data to monitor and control the reliability of the ERCOT Transmission Grid and shall use it in network analysis software to predict the short-term reliability of the ERCOT Transmission Grid.  Each TSP, at its own expense, may obtain that Operating Period data from ERCOT or directly from QSEs.
(2)
A QSE representing a Generation Resource connected to Transmission Facilities or distribution facilities shall provide the following Real-Time data to ERCOT for each Generation Resource.  ERCOT shall make that data available, in accordance with ERCOT Protocols, NERC standards and policies, and Governmental Authority requirements, to requesting TSPs and DSPs operating within ERCOT. Such data must be provided to the requesting TSP or DSP at the requesting TSP’s or DSP’s expense, including:
(a)
Net real power (in MW);
(b)
Net Reactive Power (in Mvar);
(c)
Power to standby transformers serving Plant auxiliary Load;
(d)
Status of switching devices in the plant switchyard not monitored by the TSP or DSP affecting flows on the ERCOT Transmission Grid;
(e)
Any data mutually agreed to by ERCOT and the QSE to adequately manage system reliability;
(f)
Generation Resource breaker and switch status;
(g)
High Sustained Limit;
(h)
High Emergency Limit, under Section 6.5.9.2, Failure of the SCED Process;
(i)
Low Emergency Limit, under Section 6.5.9.2, Failure of the SCED Process; 
(j)
Low Sustained Limit;
(k)
Ancillary Service Schedule for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin; Ancillary Service Schedule is equal to the Ancillary Service Resource Responsibility minus the amount of Ancillary Service deployment;[Garland:  I thought that the REG-Up and Reg-Down AS Schedule would not change as deployments are received.]
(l)
Ancillary Service Resource Responsibility for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin    The sum of Ancillary Service Resource Responsibility for all Resources in a QSE is equal to the Ancillary Service Supply Responsibility for that QSE. and
(m)
Reg-Up and Reg-Down Services participation factors that represent how a QSE is planning to deploy the Ancillary Service energy on a percentage basis to specific qualified Resource. [Garland:  Why are the RRS participation factors being deleted?]
 
(3)
For each wind-powered Generation Resource the QSE shall set the HSL to the output capability of the facility based upon all available units and the current measured wind speed (HSL must be equal to or greater than the latest telemetered net real power of the wind-powered Generation Resource).
(4)
A QSE representing a Load Resource connected to Transmission Facilities or distribution facilities shall provide the following Real-Time data to ERCOT for each Load Resource and ERCOT shall make the data available, in accordance with ERCOT Protocols, NERC standards and policies, and Governmental Authority requirements, to the Load Resource’s host TSP or DSP at the TSP or DSP expense. The Net real power consumption, LPC and MPC shall be telemetered to ERCOT using a negative (-) sign convention: 
(a)
Net real power consumption (in MW);
(b)
Any data mutually agreed to by ERCOT and the QSE to adequately manage system reliability;
(c)
Load Resource breaker status;
(d)
Low Power Consumption (LPC);
(e)
Maximum Power Consumption (MPC) 
(f)
Ancillary Service Schedule for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin; 
(g)
Ancillary Service Resource Responsibility for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin;   
(h)
The status of the high-set under-frequency relay, if required for qualification; 
(i)
For a Controllable Load Resource the Scheduled Power Consumption that represents zero Ancillary Service deployments; and
(j)
For a Controllable Load Resource, Net Reactive Power (in MVar). 
(5)
A QSE with Resources used in SCED shall provide communications equipment to receive ERCOT-telemetered control deployments.
(6)
A QSE providing any Regulation Service shall provide telemetry indicating the appropriate status of Resources providing Reg-Up or Reg-Down, including status indicating whether the Resource is temporarily blocked from receiving Reg-Up and/or Reg-Down deployments from the QSE. 
(7)
Real-Time data for reliability purposes must be accurate to within three percent.  This telemetry may be provided from relaying accuracy instrumentation transformers.
(8)
Each QSE shall report the current configuration of combined-cycle Resources that it represents to ERCOT.
(a)
Each configuration for a power block of combined-cycle Resources is considered as a single Resource unless multiple generators are connected to the ERCOT Transmission Grid at different voltage levels. 
(b)
Each QSE shall use continuous telemetry to report changes to Combined-Cycle Configurations.  Changes must be reported by changing the Resource Status in Real-Time and in COP for that Resource representing the desired Combined-Cycle Configuration.  Each QSE shall provide ERCOT with the elements comprising each Combined-Cycle Configurations for a Resource through the Registration system, through Real-Time telemetry, and by appropriate entries in the COP. 
(c)
Each QSE shall provide individual telemetered generator output (MW and Mvar) and Resource Status that indicates the Combined-Cycle Configuration to be used in SCED and RUC. 
(9)
A QSE representing combined-cycle Resources shall provide ERCOT with the possible operating configurations for each power block with accompanying limits and price points.  Power augmentation methods must be made available to ERCOT as part of one or more of the configurations.  Price points for the range of the curve represented by the power augmentation method must reflect the price of the added capability.  Such power augmentation methods may include:
(a)
Combustion turbine inlet air cooling (CTIAC) methods;
(b)
Duct firing; 
(c)
Other ways of temporarily increasing the output of combined-cycle Resources; and
(d)
For QFs, an LSL that represents the minimum energy available, in MW, from the Resource for economic dispatch based on the minimum stable steam delivery to the thermal host plus a justifiable reliability margin that accounts for changes in ambient conditions.  
6.5.6
TSP and DSP Responsibilities
(1)
Each TSP shall notify ERCOT of any changes in status of Transmission Elements as provided in these Protocols and clarified in the ERCOT procedures.
(2)
Each TSP shall as soon as practicable report to ERCOT any short-term inability to meet minimum TSP reactive requirements.
(3)
Each DSP shall as soon as practicable report to ERCOT any short-term inability to meet minimum DSP reactive requirements.
6.5.7
Energy Dispatch Methodology
This Section outlines the programmatic and manual processes employed by ERCOT to simultaneously achieve power balance (minimizing the use of Regulation Service) and manage congestion while operating within the constraints of the system at economically optimized cost.  The Real-Time Sequence describes the key system components and inputs that are required to support the SCED process, which produces the LMPs and Base Points while meeting transmission system constraints.  Section 6.5.7.3, Security Constrained Economic Dispatch, provides further details regarding additional components and inputs and ex-ante mitigation.
6.5.7.1
Real-Time Sequence
(1)
The Real-Time Sequence consists of multiple interdependent processes that are driven by telemetry data and the network topology.  This section describes the core aspects of the Real-Time Sequence.
(2)
The figure below highlights the key computational modules and processes that are used during the Real-Time Sequence:
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6.5.7.1.1
SCADA Telemetry
Supervisory Control and Data Acquisition (SCADA) telemetry provides the actual Real-Time status and output of Resources and the status of observable Transmission Elements of the Network Operations Model.
6.5.7.1.2
Network Topology Builder
The Network Topology Builder creates the Updated Network Model based on the observed topology of the ERCOT Transmission Grid.  The Updated Network Model is then used as the basis for the State Estimator solution.
6.5.7.1.3
Bus Load Forecast
Once the Updated Network Model is created, the transmission Electrical Buses in the model will have a Bus Load Forecast applied.  The forecasted Load must be denoted with a low State Estimator measurement confidence factor.  The State Estimator must use the forecasted Load coupled with the remaining telemetry of line flows and voltages to estimate the actual Load on each Electrical Bus.
6.5.7.1.4
State Estimator
The State Estimator must use the Bus Load Forecast and the remaining telemetry information of line flows and voltages to estimate all the transmission parameters needed to provide, on convergence, a mathematically consistent data set of constrained inputs to the Network Security Analysis (NSA) and the Topology Consistency Analyzer.
6.5.7.1.5
Topology Consistency Analyzer
The Topology Consistency Analyzer identifies possibly erroneous breaker and switch status. The Topology Consistency Analyzer must notify ERCOT of inconsistencies detected and must indicate the correct breaker and switch status(es) when the preponderance of redundant information from the telemetered database indicates true errors in status.  For example, such processing would detect flow on lines, flow on devices or network load, shown as disconnected from the transmission system and would indicate to ERCOT that there was a continuity error associated with the flow measurement or status indication.  ERCOT may override SCADA telemetry as required to correct erroneous breaker and switch status before that information is processed by the Network Security Analysis for the next SCED interval.  ERCOT shall notify the TSP or QSE, who shall correct the status indications as soon as practicable.  The Topology Consistency Analyzer maintains a summary of all incorrect status indicators and provides that information to all TSPs and other Market Participants through the MIS Secure Area.
6.5.7.1.6
Breakers/Switch Status Alarm Processor and Forced Outage Detection Processor
The Real-Time Sequence includes processes that detect and provide alarms to the ERCOT operator when the status of breakers and switches, Resources, transmission lines and transformers, and Load disconnected from the Updated Network Model changes. Also, the ERCOT operator must be able to determine if an Outage of Transmission Facilities had been scheduled in the Outage Scheduler or is a Forced Outage.
6.5.7.1.7
Real-Time Weather and Dynamic Rating Processor
(1)
The Dynamic Rating Processor provides Dynamic Ratings using the processes described in Section 3.10.8, Dynamic Ratings, for all transmission lines and transformer elements with Dynamic Ratings designated by the TSPs.  ERCOT shall obtain Real-Time weather data, where available, from multiple locations and provide it to the Dynamic Rating Processor.  Weather conditions must include ambient temperature and may include wind speed when available. ERCOT shall post summaries of dynamically adjusted Transmission Element limits on the MIS Secure Area in a form that allows Market Participants to directly upload Real-Time data into the Common Information Model.
(2)
On a monthly basis, ERCOT shall provide a summary report for each dynamically rated Transmission Element specifying the average change in Normal Rating in MVA that is gained on the element through use of a Dynamic Rating rather than the Normal Rating.  ERCOT shall post this report to the MIS Secure Area.
6.5.7.1.8
Overload Alarm Processor
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.
6.5.7.1.9
Contingency List and Contingency Screening 
For the Real-Time Sequence, ERCOT may select relevant contingencies from a standard contingency list previously developed by ERCOT under Section 5.5.1, Security Sequence, that are likely to be active in Real-Time.  ERCOT may use the information provided by the Hour-Ahead or Day-Ahead Network Security Analysis to assist in determining which contingencies are candidates for activation.
6.5.7.1.10
Network Security Analysis Processor and Security Violation Alarm
(1)
Using the input provided by the State Estimator, ERCOT shall use the Network Security Analysis (NSA) processor to perform analysis of all contingencies remaining in the active list.  For each contingency, ERCOT shall use the NSA processor to monitor the elements for limit violations.  ERCOT shall use the NSA processor to verify Electrical Bus voltage limits to be within a percentage tolerance as outlined in the ERCOT Operating Guides. Contingency security violations for transmission lines and transformers occur if: 
(a)
The predicted post-contingency MVA exceeds 100% of the Emergency Rating after adjustments for Real-Time weather conditions applicable to the contingency are incorporated; and
(b)
A Remedial Action Plan (RAP) or Special Protection System (SPS) is not defined allowing relief within the time allowed by the security criteria.  
(2)
When the NSA processor notifies ERCOT of a security violation, ERCOT shall immediately initiate the process described in Section 6.5.7.1.11, Transmission Constraint Management.
(3)
If the SCED does not resolve an insecure state, ERCOT shall attempt to relieve the insecure state by:
(a)
Confirming that pre-determined relevant Remedial Action Plans (RAPS) are properly modeled in the system;
(b)
Re-dispatching generation through the mechanism of over-riding HDLs and LDLs to provide more capacity to SCED;
(c)
After declaring an Alert, as appropriate, manual Dispatch of generation; 
(d)
Removing non-cascading contingency overload/constraints from the SCED process; and
(e)
If all other mechanisms have failed, ERCOT may authorize the use of a Mitigation Action Plan (MAP) previously reviewed by the appropriate TSP or DSP.  A MAP is a set of pre-defined actions taken beyond normal RAPs under emergency circumstances to relieve transmission security violations. 
(3)
NSA must be capable of analyzing contingencies, including the effects of automatically deployed SPSs and RAPs.  The NSA must fully integrate into the evaluation and deployment of these SPSs and RAPs and notify the ERCOT operator of the application of these SPSs and RAPs to the solution.
(4)
The Real-Time NSA may employ the use of appropriate ranking and other screening techniques to further reduce computation time by executing one or two iterations of the contingency study to gauge its impact and discard further study if the estimated result is inconsequential.
6.5.7.1.11
Transmission Constraint Management
(1)
ERCOT may not allow any contingency anticipated to be active in SCED, identified by NSA, until it has verified that the contingency is accurate and appropriate given the current operating state of the ERCOT Transmission Grid.  ERCOT shall continuously post to the MIS Secure Area any active contingencies in SCED and any contingencies that it has determined to be inaccurate or inappropriate and thus excluded from SCED under Section 5.5.1, Security Sequence.  The ERCOT System Operator will flag for further review by ERCOT any contingencies deemed inaccurate or inappropriate.
(2)
ERCOT shall establish a maximum Shadow Price for each constraint as part of the definition of contingencies.  The cost calculated by SCED to resolve an additional MW of congestion on the constraint is limited to the maximum Shadow Price for the constraint.  ERCOT shall develop a policy for setting maximum Shadow Prices for approval through the PRR process.
(3)
When ERCOT identifies a binding constraint on a repeated basis ERCOT shall have procedures established to contact the appropriate TSP and validate the accuracy of the Network Operations Model according to Section 3.10.4(5) ERCOT Responsibilities. 
(4)
If ERCOT determines that rating(s) in the Network Operations Model or configuration of the Transmission Facilities are not correct, then the TSP will provide the appropriate data submittals to ERCOT to correct the problem upon notification by ERCOT.
6.5.7.1.12
Resource Limits
(1)
The following Generation Resource limits are calculated by ERCOT and used as inputs by the SCED process:
(a)
High Ancillary Service Limit (HASL);
(b)
Low Ancillary Service Limit (LASL);
(c)
Normal Ramp Rate by using the curve submitted by the QSE and the Resource’s MW telemetry;
(d)
Emergency Ramp Rate by using the curve submitted by the QSE and the Resource’s MW telemetry;
(e)
SCED Up Ramp Rate (SURAMP), which represents the ability of a Generation Resource to increase generation output in SCED.
(f)
SCED Down Ramp Rate (SDRAMP), which represents the ability of a Generation Resource to decrease generation output in SCED.
(g)
High Dispatch Limit (HDL), which represents a dynamically calculated MW upper limit on a Resource that describes the maximum capability of the Resource SCED dispatch for the next five minutes (the Resource’s Real-Time generation plus the product of the Normal Ramp Rate at that Real-Time output level multiplied by five), restricted by HASL;
(h)
Low Dispatch Limit (LDL), which represents a dynamically calculated MW lower limit on a Resource that describes the minimum capability of the Resource SCED dispatch for the next five minutes (the Resource’s Real-Time generation minus the product of the Normal Ramp Rate at that Real-Time output level multiplied by five), restricted by LASL.
(2)
The following Load Resource limits are calculated by ERCOT and used in other calculations and as information for ERCOT operators: 
(a)
High Ancillary Service Limit (HASL); and
(b)
Low Ancillary Service Limit (LASL).
(3)
For a more detailed explanation of all the Resource limits calculated by ERCOT, please reference Section 6.5.7.2, Resource Limit Calculator.
6.5.7.1.13
Data Inputs and Outputs for the Real-Time Sequence and SCED
(1)
Inputs: The following information must be provided as inputs to the Real-Time Sequence and SCED.  ERCOT may require additional information as required, including:
(a)
Real-Time data from TSPs including status indication for each point if that data element is stale for more than 20 seconds;
(i)
Transmission Electrical Bus voltages;
(ii)
MW and Mvar pairs and calculated MVA for all lines and transformers and reactors;
(iii)
Actual breaker and switch status for all modeled devices; 
(iv)
Tap position for auto-transformers.
(b)
State Estimator results (MW and Mvar pairs and calculated MVA )for all modeled Transmission Elements;
(c)
Logic equations to determine the in- or out-of-service state of a transmission line or transformer;
(d)
Transmission Element ratings from TSPs;
(i)
Data from the Common Information Model:
(A)
Transmission lines – Normal and Emergency Ratings (MVA); and
(B)
Transformers and Auto-transformers – Normal and Emergency Ratings (MVA) and tap position limits.
(ii)
Data from QSEs:
(A)
Generator Step-up transformers tap position;
(B)
Resource High Sustained Limit (from telemetry); and
(C)
Resource Low Sustained Limit (from telemetry).
(e)
Real-Time weather, from WGRs, and where available from TSPs or other sources.  ERCOT may elect to obtain other sources of weather data and may utilize such information to calculate the dynamic limit of any Transmission Element.
(2)
ERCOT shall validate the inputs of the Resource Limit Calculator as follows:
(a)
The calculated SCED Up Ramp Rate and SCED Down Ramp Rate are each greater than or equal to zero; and
(b)
Other provision specified under Section 3.18, Resource Limits in Providing Ancillary Service.
(3)
Outputs for ERCOT operator information and possible action include:
(a)
Operator notification of any change in status of any breaker or switch;
(b)
Lists of all breakers and switches not in their normal position;
(c)
Result of logic equation calculation of the in and out status of transmission lines and transformers;
(d)
Operator notification of all Transmission Element overloads detected from telemetered or State-Estimated data;
(e)
Operator notification of all Transmission Element security violations; and
(f)
Operator summary displays
(i)
Transmission system status changes;
(ii)
Overloads;
(iii) 
System security violations; and
(iv)
Base Points.
(4)
Every hour, ERCOT shall post on the MIS Secure Area the following information:
(a)
Status of all breakers and switches used in the Network Security Analysis except breakers and switches connecting Resources to the ERCOT Transmission Grid;
(b)
Transmission flows and voltages from the State Estimator;
(c)
Individual transmission Load on Electrical Buses, sum of the Load on each Electrical Bus in each Load Zone, and total Load on Electrical Buses in the ERCOT System, the sum of ERCOT generation, and flow on the DC Ties, all from the State Estimator;
(d)
Transformer flows, voltages and tap position from the State Estimator;
(e)
All voltage schedules;
(f)  
All binding transmission constraints and the contingency or overloaded element pairs that caused such constraint;
(g)
All Shadow Prices on binding transmission constraints; and
(h)
The 15-minute average of Loads on the Electrical Buses from State Estimator results.
6.5.7.2
Resource Limit Calculator
(1)
ERCOT shall calculate the HASL, LASL, SCED Up Ramp Rate (SURAMP), SCED Down Ramp Rate (SDRAMP), HDL and LDL within 4 seconds after a change of the Resource-specific attributes provided as part of the QSE’s SCADA telemetry under Section 6.5.5.2, Operational Data Requirements.  The formulas described below define which Resource-specific attributes must be used to calculate each Resource limit.  The Resource limits are used as inputs into both the SCED process and the Ancillary Service Capacity Monitor as described in Section 6.5.7.6, Load Frequency Control.  These Resource limits help ensure that the deployments produced by the SCED and LFC processes will respect the commitment of a Resource to provide Ancillary Services as well as individual Resource physical limitations.
(2)
The figure below illustrates how the Resource Limit Calculator determines the Resource limits for both Generation and Load Resources:

(3)
High Ancillary Service Limit (HASL) is calculated as follows:
HASL
=
Max (LASL, (HSLTELEM – (RRSTELEM + RUSTELEM + NSRSTELEM)))
	Variable
	Description

	HASL
	High Ancillary Service Limit

	HSLTELEM
	High Sustained Limit provided via telemetry – per Section 6.5.5.2 Operational Data Requirements

	LASL
	Low Ancillary Service Limit

	RRSTELEM
	Responsive Reserve  Ancillary Service Schedule provided by telemetry  

	RUSTELEM
	Reg-Up Ancillary Service 
Resource Responsibility designation provided by telemetry

	NSRSTELEM
	Non-Spin Ancillary Service Schedule provided via telemetry; 


(4)
Low Ancillary Service Limit (LASL) is calculated as follows:
LASL
= 
LSLTELEM + RDSTELEM
	Variable
	Description

	LASL
	Low Ancillary Service Limit

	LSLTELEM
	Low Sustained Limit provided via telemetry 

	RDSTELEM
	Reg-Down designation provided by telemetry 


(5)
For each Generation Resource, the SURAMP is calculated as follows:
SURAMP
= 
MIN ([RAMPRATE– (RUSTELEM / 5)], [EMRRAMP – (RRSTELEM / 10)])
	Variable
	Description

	SURAMP
	SCED up ramp rate 

	RAMPRATE
	= Normal Ramp Rate when RRS is not deployed
=Emergency Ramp Rate for Resources providing RRS when RRS is deployed, and Normal Ramp Rate for all other  Resources. 

	EMRRAMP
	Emergency Ramp Rate

	RRSTELEM
	Responsive Reserve Ancillary Service Schedule provided by telemetry  

	RUSTELEM
	Reg-Up designation   provided by telemetry


(6)
For each Generation Resource, the SDRAMP is calculated as follows:
SDRAMP
= 
NORMRAMP – (RDSTELEM / 5)
	Variable
	Description

	SDRAMP
	SCED down ramp rate

	NORMRAMP
	Normal Ramp Rate 

	RDSTELEM
	Reg-Down designation by Resource provided via telemetry 


(7)
For Generation Resources, HDL is calculated as follows:
HDL
= 
Min (POWERTELEM + (SURAMP * 5), HASL)
	Variable
	Description

	HDL
	High Dispatch Limit

	POWERTELEM
	Gross or net real power provided via telemetry 

	SURAMP
	SCED Up Ramp Rate – 

	HASL
	High Ancillary Service Limit – definition provided in Section 2, Definitions and Acronyms.


(8)
For Generation Resources, LDL is calculated as follows:
LDL
= 
Max (POWERTELEM - (SDRAMP * 5), LASL)
	Variable
	Description

	LDL
	Low Dispatch Limit

	POWERTELEM
	Gross or net real power provided via telemetry 

	SDRAMP
	SCED Down Ramp Rate – 

	LASL
	Low Ancillary Service Limit – definition provided in Section 2, Definitions and Acronyms.


6.5.7.3
Security Constrained Economic Dispatch
(1)
The Security Constrained Economic Dispatch (SCED) process is designed to simultaneously manage energy balance and congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to transmission constraints.  The SCED process uses the Resource Status provided by SCADA Telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the Current Operating Plan.
(2)
The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.
(3)
For use as SCED inputs, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 
(a)
Non-wind-powered Generation and Dynamically Scheduled Resources without Energy Offer Curves.
ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below for:
(i)
Each non-wind-powered Generation Resource for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve; and
(ii)
Each Dynamically Scheduled Resource that has not submitted Incremental and Decremental Energy Offer Curves.
	MW
	Price (per MWh)

	HSL
	$1,000.00

	Output Schedule MW plus 1 MW
	$999.99

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)
Dynamically Scheduled Resources with Energy Offer Curves
For each Dynamically Scheduled Resource that has submitted Incremental and Decremental Energy Offer Curves, ERCOT shall create a monotonically increasing proxy Energy Offer Curve. That curve must consist of the Incremental Energy Offer Curve that reflects the available capacity above the Resource’s Output Schedule to its HSL and the Decremental Energy Offer Curve that reflects the available capacity below the Resource’s Output Schedule to the LSL. The curve must be created as described below:
	MW
	Price (per MWh)

	Output Schedule MW plus 1 MW to HSL
	Incremental Energy Offer Curve

	LSL to Output Schedule MW 
	Decremental Energy Offer Curve


(c)
Non-wind-powered Generation Resources without full-range Energy Offer Curves 
For each non-wind-powered Generation Resource for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the Resource’s available capacity, ERCOT shall create a proxy Energy Offer Curve that extends the submitted Energy Offer Curve to use the entire available capacity of the Resource using the system-wide offer cap above the highest point on the Energy Offer Curve to the Resource’s HSL and the offer floor from the lowest point on the Energy Offer Curve to its LSL, using these points:
	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	$1,000.00

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	$999.99

	Energy Offer Curve
	Energy Offer Curve

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

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


(d)
Wind-powered Generation Resource
(i)
For each wind-powered Resource that has not submitted an Energy Offer Curve ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL
	$1,000.00

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)
For each wind-powered Resource for which its QSE has submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:
	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	$1,000.00

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	$999.99

	Energy Offer Curve
	Energy Offer Curve

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

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


(4)
The creation of a proxy Energy Offer Curve by ERCOT under this section  does not constitute the submission of an offer by a QSE for purposes of paragraph (2) of Section 1.3.3, Expiration of Confidentiality.
(5)
The two-step SCED methodology referenced in paragraph (1) above is:
(a)
The first step is to execute the SCED process to determine Reference LMPs.  In this step ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints.  Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT under this section  are used in the SCED to determine “Reference LMPs.”
(b)
The second step is to execute the SCED process to produce Base Points, Shadow Prices, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints. The second step must:
(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Cap  and bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor; and
(ii)
Observe all Competitive and Non-Competitive Constraints.
(c)
ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints identified in Step 2 of the SCED process.  The summary must describe the Limiting Element (or identified operator-entered constraint with operator’s comments describing the reason and the Resource-specific impacts for any manual overrides).  ERCOT shall provide the summary to Market Participants on the MIS Secure Area and to the WEMM.
 (6)
ERCOT shall create a linear Energy Offer Curve for a pseudo-Resource with an HSL of 100 MW, LSL of 0 MW, Normal Ramp Rate of 100 MW per minute and no Ancillary Service Schedule.  The linear Energy Offer Curve must consist of the following points:
	MW
	Price (per MWh)

	0 MW
	Greater of $300.00 or 30% of the system-wide offer cap

	100 MW
	Greater of $1,000.00 or 100% of the  system-wide offer cap


(a) The Energy Offer Curve for the pseudo-Resource is not mitigated in Step 2 of the SCED.
(b) The pseudo-Resource is modeled in SCED as an aggregation of capacity from those Generation Resources providing Responsive Reserve Service in proportion to the amount of Responsive Reserve Service responsibility of each of those Generation Resources. 
(c) If SCED procures energy from the pseudo-Resource, then the energy procured from the pseudo-Resource is used as the basis for increasing Resource Base Points for those Generation Resources providing Responsive Reserve Service weighted by the amount of Responsive Reserve Service responsibility of each of those Generation Resources. Such deployments may exceed the Resource’s HDL and HASL. 
(d)
 
(d) ERCOT shall notify all Market Participants on the MIS Secure Area of any Dispatch of the pseudo-Resource.
6.5.7.4
Base Points
ERCOT shall issue a Base Point for each On-Line Generation Resource on completion of each SCED execution.  The Base Point set by SCED must observe a Generation Resource’s HDL and LDL.  Base Points are automatically superseded on receipt of a new Base Point from ERCOT regardless of the status of any current ramping activity of a Resource. ERCOT shall provide each Base Point using Dispatch Instructions issued over SCADA or Inter-Control Center Protocol (ICCP) data link to the QSE representing each Resource that include the following information:
(a) 
Resource identifier that is the subject of the Dispatch Instruction;
(b) 
MW output;

(c) 
Time of the Dispatch Instruction; and
(e)
Other information relevant to that Dispatch Instruction.
6.5.7.5
Ancillary Services Capacity Monitor
(1)
ERCOT shall calculate the following every 10 seconds and provide Real-Time summaries to ERCOT operators and all Market Participants using the MIS Secure Area and ICCP, giving updates of calculations every 10 seconds, which show the Real-Time total system amount of:
(a)
Responsive Reserve Capacity from Generation Resources;
(b)
Responsive Reserve Capacity from Load Resources excluding Controllable Load Resources;
(c)
Responsive Reserve Capacity from Controllable Load Resources;
(d)
Non-Spinning Reserve available from On-Line Generation Resources with Energy Offer Curves;
(e)
Non-Spinning Reserve available from undeployed Load Resources; 
(f)
Non-Spinning Reserve available from Off-Line Generation Resources; 
(g)
Non-Spinning Reserve available from Resources with Output Schedules;
(h)
Undeployed Reg-Up and undeployed Reg-Down;
(i)
Available capacity with Energy Offer Curves in the ERCOT System that can be used to increase Base Points in SCED;
(j)
Available capacity with Energy Offer Curves in the ERCOT System that can be used to decrease Base Points in SCED; 
(k)
Available capacity without Energy Offer Curves in the ERCOT System that can be used to increase Base Points in SCED; and
(l)
Available capacity without Energy Offer Curves in the ERCOT System that can be used to decrease Base Points in SCED.
(2)
Each QSE shall operate Resources providing Ancillary Service capacity to meet its obligations. If a QSE experiences temporary conditions where its total obligation for providing Ancillary Service can not be met on the QSE's Resources, then the QSE may add additional capability from other Resources that it represents.  It adds that capability by changing the Resource Status and updating the Ancillary Service Schedules and Ancillary Service Resource Responsibility of the affected Resources and notifying ERCOT under Section 6.4.8.1, Evaluation and Maintenance of Ancillary Service Capacity Sufficiency.  If the QSE is unable to meet its total obligations to provide committed Ancillary Services capacity, the QSE shall notify ERCOT immediately of the expected duration of the QSE’s inability to meet its obligations.  ERCOT shall determine whether replacement Ancillary Services will be procured on behalf of the affected QSE according to Section 6.4.8.1, Evaluation and Maintenance of Ancillary Service Capacity Sufficiency.
6.5.7.6 
Load Frequency Control
The function of Load Frequency Control (LFC) is to maintain system frequency without a cost optimization function.  ERCOT shall execute LFC every four seconds to reduce system frequency deviations from scheduled frequency by providing a control signal to each QSE that represents Resources providing Regulation Service and Responsive Reserve Service.
6.5.7.6.1
LFC Process Description
(1)
The LFC system corrects system frequency based on the Area Control Error (ACE) algorithm and Good Utility Practice.
(2)
The ACE algorithm subtracts the actual frequency in Hz from the scheduled system frequency (normally 60Hz), and multiplies the result by the frequency bias constant of MW/0.1 Hz.  The ACE algorithm then takes that product and subtracts the difference between the Real-Time output and the Base Point for all Dynamically Scheduled Resources.  This calculation produces an ACE value, which is a MW-equivalent correction needed to control the actual system frequency to the scheduled system frequency value.  ERCOT shall develop a methodology, subject to TAC approval, to determine the optimal frequency bias for given system conditions.
(3)
The LFC module receives inputs from Real-Time telemetry that includes Resource output and actual system frequency.  The LFC uses actual Resource information calculated from SCADA to determine available Resource capacity providing Regulation and Responsive Reserve Services.
(4)
Based on the ACE MW correction, the LFC issues a set of control signals every four seconds to each QSE providing Regulation and, if required, each QSE providing Responsive Reserve.  Control must be proportional to the QSE’s share of each of the services that it is providing, respecting the QSE’s Resources’ capability to provide regulation control in each four-second interval. Control signals are provided to the QSE using the ICCP data link or SCADA. QSEs shall receive an Updated Desired Base Point updated every 4 seconds by LFC.  The Updated Desired Base point includes only the effect of ramping to the Resource Base Point. Settlements shall be based on the SCED output Base Point.  [Garland:  This document was very hard to review.  A lot of stuff like the previous three sentences were added in the previous draft of this NPRR.  Therefore you could not depend on Inserted: side notes to highlight the changes being made to the current version of the protocols.]
(5)
Each QSE shall allocate its Regulation energy deployment among its Resources to meet a deployment signal, and shall provide ERCOT with the participation factor of each Resource via telemetry in accordance with Section 6.5.7.6.2.1, Deployment of Regulation Service, and Section 6.4.8.1, Evaluation and Maintenance of Ancillary Service Capacity Sufficiency.  Each QSE’s allocation of Regulation Service to its Resources must be consistent with the telemetry provided under Section 6.5.5.2, Operational Data Requirements.  Each QSE’s allocation of its Regulation energy deployment among its Resources to meet a deployment signal must ensure the participation factors of all its Generation Resources in comparison to all its Controllable Load Resources remains constant.
(6)
If all Reg-Up capacity has been deployed, ERCOT shall use the LFC system to deploy Responsive Reserve on Generation Resources and Controllable Load Resources.  Such Responsive Reserve deployments by ERCOT must be deployed as specified in Section 6.5.7.6.2.2, Deployment of Responsive Reserve Service.
(7)
ERCOT shall settle energy that results from LFC deployment at the Settlement Point Price for the point of injection. When a QSE deploys Responsive Reserve Service, the QSE shall deploy units consistent with the performance criteria for Responsive Reserve Service in Sections 8.1.2.3.2, Responsive Reserve Service Capacity Monitoring Criteria and 8.1.2.4.2, Responsive Reserve Service Energy Deployment Criteria.
(8)
The inputs for Load Frequency Control include:
(a)
Actual system frequency;
(b)
Scheduled system frequency;
(c)
Capacity available for Regulation by QSE;
(d)
Telemetered high and low regulation availability status indications for each Resource available for Regulation deployments for ERCOT information;
(e)
Resource limits calculated by ERCOT as described Section 6.5.7.2, Resource Limit Calculator;
(f)
Resource Regulation participation factor;
(g)
Capacity available for Responsive Reserve by QSE;
(h)
Resource Responsive Reserve participation factor; [Garland:  Where will ERCOT get this participation factor if it is not telemetered from the QSE?]
(i)
ERCOT System frequency bias;
(j)
Dynamically Scheduled Resource Base Points; and
(k)
Telemetered Resource output.
(9)
If system frequency deviation is greater than an established threshold, ERCOT may issue Dispatch Instructions to those Resources not providing Reg-Up or Reg-Down that have Base Points directionally opposite ACE, to temporarily suspend ramping to their Base Point until frequency deviation returns to zero.
6.5.7.6.2
LFC Deployment
ERCOT may deploy Regulation, Responsive Reserve, and Non-Spin only as prescribed by their respective specific functions to maintain frequency and system security.  ERCOT may not substitute one Ancillary Service for another. [Garland:  Is it accurate to say that RRS for generator Resources will do exactly the same thing as NSRS for an on-line generation Resource?]
6.5.7.6.2.1
Deployment of Regulation Service
(1)
ERCOT shall deploy Reg-Up and Reg-Down necessary to maintain ERCOT System frequency to meet NERC Control Area and other Control Area performance criteria as specified in these Protocols and the Operating Guides.
(2)
Reg-Up is a deployment or recall of a deployment referenced to the Resource’s Base Point in response to a change (up or down) in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides.
(3)
Reg-Down is a deployment or recall of a deployment referenced to the Resource’s Base Point in response to a change (up or down) in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides.
(4)
These requirements also apply to the deployment or recall of a deployment of Reg-Up and Reg-Down:
(a)
Deployment or recall of a deployment must be accomplished through use of an automatic signal from ERCOT to each QSE provider of Reg-Up and Reg-Down.
(b)
ERCOT shall minimize Reg-Up and Reg-Down energy as much as practicable in each SCED cycle.  
(c)
ERCOT shall settle energy provided by Reg-Up and Reg-Down at the Resource’s Settlement Point Price.
(d)
ERCOT shall integrate the control signal sent to providers of Reg-Up and shall calculate the amount of energy deployed by Reg-Up in each Settlement Interval.
(e)
ERCOT shall integrate the control signal sent to providers of Reg-Down and shall calculate the amount of energy deployed by Reg-Down in each Settlement Interval.
(f)
ERCOT shall calculate for each LFC cycle the amount of regulation that each Resource is expected to provide at that instant in time.  The expected amount must be averaged over each SCED interval.  The actual generation from telemetry must also be averaged over each SCED interval.
(5)
Every day, ERCOT shall post to the MIS Secure Area the total amount of deployed Reg-Up and Reg-Down energy in each Settlement Interval of the previous day.
(6)
For each Resource providing Reg-Up or Reg-Down, the implied ramp rate in MW per minute is the total amount of Regulation Service awarded divided by five.
(7)
Each QSE providing Reg-Up or Reg-Down and ERCOT shall meet the deployment performance requirements specified in Section 8, Performance Monitoring and Compliance.
(8)
ERCOT shall issue Reg-Up and Reg-Down deployment Dispatch Instructions over SCADA or ICCP.  Those Dispatch Instructions must contain the change in MW output requested of the QSE assuming all Resources are at their last Base Point issued by SCED.
6.5.7.6.2.2
Deployment of Responsive Reserve Service
(1)
Responsive Reserve is intended to:
(a)
Help restore the frequency within the first few seconds of a significant frequency deviation of the interconnected transmission system;
(b)
Provide energy during the implementation of an Emergency Electric Curtailment Plan (EECP); and
(c)
Provide backup Reg-Up.
(2)
ERCOT shall deploy energy from Responsive Reserve Service (RRS) to meet NERC Control Area performance standards and other Control Area performance criteria as specified in these Protocols and the Operating Guides, by one or more of the following:
(a)
Automatic generator governor  action as a result of a significant frequency deviation; [Garland:  ERCOT does not deploy governor response.  RRS implemented through SCED will be very different from governor response.]
(b)
Through use of an automatic Dispatch Instruction signal to deploy Responsive Reserve Energy from Generation Resources or Controllable Load Resources; [Garland:  QSE’s need to know what to do with this Dispatch Instruction.  If they are only going to modify their RRS Resource Schedules in a timely fashion, it should say so in the Protocols.  If we need to make the change programmatically (within 4 seconds) this would be a good place to say that.  If  not adding a Resource MW deployment to the SCED Base Point is still the intent of this NPRR, then 8.1.2.4.2 (1) needs to be modified also.]
(c)
By Dispatch Instructions for deployment of Responsive Reserve Energy from a Load Resource, excluding Controllable Load Resources, by an electronic Messaging System; and
(d)
Automatic action of high-set under-frequency relays as a result of a significant frequency deviation.
(3)
ERCOT shall deploy Responsive Reserve to respond to a frequency deviation when the power requirement to restore frequency to normal (ACE) in 10 minutes exceeds the Reg-Up ramping capability.  Deployment of Responsive Reserve on Load Resources, excluding Controllable Load Resources, must be as described in Section 6.5.9.4, Emergency Electric Curtailment Plan.
(4)
ERCOT may deploy Responsive Reserve in response to NERC Disturbance Control Assistance requirements as specified in the Operating Guides if no additional energy is available to be dispatched from SCED as determined by the Ancillary Services Capacity Monitor.
(5)
Energy from Responsive Reserve Resources may also be deployed by ERCOT under Section 6.5.9, Emergency Operations.
(6)
ERCOT shall allocate the deployment of Responsive Reserve proportionally among QSEs that provide Responsive Reserve using Resources that are not on high-set under frequency relays.  If ERCOT has deployed 500 MW of Responsive Reserve, and additional Responsive Reserve is needed, ERCOT shall declare that an EECP is in effect and shall follow provisions in Section 6.5.9, Emergency Operations.
(7)
ERCOT shall use the SCED and Non-Spin as soon as practicable to minimize the prolonged use of Responsive Reserve Energy.
(8)
Once Responsive Reserve is deployed, the QSE’s obligation to deliver energy remains in effect until specifically instructed by ERCOT to stop providing energy from Responsive Reserve.  However, except in an Emergency Condition, the QSE’s obligation to deliver Responsive Reserve may not exceed the period for which the service was committed.
(9)
Following the deployment or recall of a deployment by Dispatch Instruction of Responsive Reserve, ERCOT shall adjust the HASL and LASL based on the QSE’s telemetered Responsive Reserve Schedules to account for such deployment 
(10)
A Controllable Load Resource is recalled by ERCOT Operator Dispatch Instruction subject to its normal ramp rate.
(11)
QSEs providing Responsive Reserve and ERCOT shall meet the deployment performance requirements specified in Section 8, Performance Monitoring and Compliance.
(12)
ERCOT shall issue Responsive Reserve  deployment Dispatch Instructions over SCADA or ICCP for Generation Resources and Controllable Load Resources and XML for all other Load Resources.  [Garland:  Why is the MW requested deleted?  Will partial deployment not be possible?  Is that in conflict with (13) below?]
(13) 
To the extent that ERCOT deploys a Load Resource that has chosen a block deployment option, ERCOT shall either deploy the entire offer or, if only partial deployment is possible, skip the offer by the Load Resource with the block deployment option and proceed to deploy the next available Resource.
(14)
The amount of RRS that a QSE can self-arrange using a Load Resource that is not a Controllable Load Resource is limited to the percentage amount of total RRS that the Load Resource can provide as specified by ERCOT.  However, a QSE may offer additional Load Resources into the ERCOT RRS Ancillary Service market.
6.5.7.6.2.3
Non-Spinning Reserve Service Deployment 
(1)
ERCOT shall deploy Non-Spinning Reserve Service using SCED for On-Line Generation Resources with Energy Offer Curves and by Operator Dispatch Instruction for Resources with Output Schedules, Off-Line Generation Resources and Load Resources.  ERCOT shall develop a procedure approved by TAC to deploy Resources providing Non-Spinning Reserve Service.  ERCOT operators shall implement the deployment procedure when a specified threshold(s) in MW of capability available to SCED to increase generation is reached. ERCOT Operators may implement the deployment procedure to recover deployed Responsive Reserve or when other Emergency Conditions exist. The deployment of Non-Spin must always be 100% of that scheduled on an individual Resource.

(2)
Once Generation Resources providing Non-Spin are deployed and On-Line, ERCOT shall use SCED to determine the amount of energy to be dispatched from those Resources.
(3)
Off-Line Generation Resources providing Non-Spin (OFFNS Resource Status) are required to provide an Energy Offer Curve for use by SCED. 
(4)
On receipt of a Dispatch Instruction,  Load Resource providing Non-Spin must, at a minimum, provide the requested deployment energywithin 30 minutes of the Dispatch Instruction.  On receipt of a Dispatch Instruction, Off Line Generation providing Non-Spin must be online and be able to dispatch to its Non-Spin Resource Responsibility within 30 minutes of the Dispatch Instruction.
(5)
Once the On-Line Non-Spin Resource has been deployed for energy, ERCOT will automatically calculate new HASL constraints for SCED assuming the Resource’s Non-Spin Ancillary Service Schedule is reduced to the amount of the deployment.  On deployment of Off-Line Non-Spin Resources, the QSE will indicate the Non-Spin Ancillary Service Schedule is reduced by the amount of the deployment.   
(6)
For Dynamically Scheduled Resources (DSRs) providing Non-Spin, on deployment of Non-Spin, the DSR’s QSE shall adjust its Resource Output Schedule to reflect the amount of deployment.  For non-DSRs with Output Schedules providing Non-Spin, on deployment of Non-Spin, ERCOT shall adjust the Resource Output Schedule for the remainder of the Operating Period to reflect the amount of deployment.  ERCOT shall notify the QSEs representing the non-DSR of the adjustment through the MIS Certified Area.
(7)
For On-Line Generation Resources with Energy Offer Curves, Base Points include Non-Spin energy as well as any other energy dispatched as a result of SCED. 
(8)
Each QSE providing Non-Spin from a Resource shall inform ERCOT of the Non-Spin Resource availability using the Resource Status indications for the Operating Hour using telemetry and shall use the Current Operating Plan to inform ERCOT of Non-Spin Resource Status for hours in the Adjustment Period through the end of the Operating Day.
(9)
ERCOT may deploy Non-Spin at any time in a Settlement Interval.
(10)
ERCOT’s Non-Spin Dispatch Instructions for deployment of Resources with Output Schedules, Off-Line Generation Resources and Load Resources must include:
(a)
The Resource name;
(b)
A MW level of capacity deployment for Off-Line Generation Resources, a MW level of energy for Resources with Output Schedules, and interrupted amount for Load Resources; and
(c)
The anticipated duration of deployment.
(11)
ERCOT shall, as part of its TAC-approved Non-Spin deployment procedure, provide for the recall of Non-Spin energy including descriptions of changes to Output Schedules and release of energy obligations from On-Line Resources with Output Schedules and from On-Line Resources that were previously Off-Line Resources providing Non-Spin capacity.
(12)
Non-Spin procured from a Load Resource block offer must be deployed as a block.
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