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	NPRR Number
	046
	NPRR Title
	Real-Time ICCP Communications Only

	Timeline
	Normal 
	Recommended Action
	Approval

	Nodal Protocol Section(s) Requiring Revision 
	3.10.4, ERCOT Responsibilities

3.10.7.4, Telemetry Criteria

6.3.2, Activities for Real-Time Operations

6.5.7.4,  Base Points

6.5.7.6.1, LFC Process Description

6.5.7.6.2.1, Deployment of Regulation Service

6.5.7.6.2.2, Deployment of Responsive Reserve Service

	Proposed Effective Date
	Upon Texas Nodal Market Implementation

	Priority and Rank Assigned
	N/A

	Revision Description
	This Nodal Protocol Revision Request (NPRR) revises communications of Qualified Scheduling Entities (QSEs) and Transmission Service Providers (TSPs) with ERCOT in Real-Time.  This Revision Request requires that all Real-Time communications use Inter-Control Center Protocol (ICCP) for all communications.  This will retire the existing RTU infrastructure used by ERCOT and its Market Participants (MPs) for data exchange.  



	Overall Market Benefit
	This NPRR provides the market the ability to deliver and receive Real-Time data within the timelines required by the Nodal Protocols.

	Overall Market Impact
	MPs may have to migrate data, configure an ICCP solution, and/or acquire a new ICCP solution.  

	Consumer Impact
	Unknown.

	Credit Impacts
	ERCOT credit staff and the Credit Work Group have reviewed NPRR046 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Procedural History
	· NPRR046 and its Impact Analysis (IA) were posted on 02/27/07.

· ERCOT comments were posted on 02/27/07.
· PRS considered this NPRR on 03/22/07.
· PRS considered the PRS Recommendation Report and IA on 04/20/07.

· TAC considered this NPRR on 05/04/07.

	PRS Recommendation 
	On 03/22/07, PRS unanimously voted to recommend approval of NPRR046 as revised by ERCOT comments.  All Market Segments were present for the vote.

On 04/20/07, PRS unanimously voted to forward the Recommendation Report and IA to TAC for approval.  All Market Segments were present for the vote. 

	Summary of PRS Discussion
	On 03/22/07, there was no discussion.  

On 04/20/07, there was no discussion.

	TAC Recommendation 
	On 05/04/07, TAC unanimously voted to recommend approval of NPRR046 as recommended by PRS.  All Market Segments were present for the vote.

 

	Summary of TAC Discussion
	On 05/04/07, there was no discussion.


	ERCOT/Market Segment Impacts and Benefits
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	Impact Area
	Monetary Impact

	Market Cost
	1
	Market Participant will need to migrate data, configure ICCP solution, and/or acquire a new ICCP solution
	Est. $18,200 - 127,000 per Market Participant (dependent on the readiness of a Market Participant’s systems to support ICCP, and the solution chosen)
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	Impact Area
	Monetary Impact

	Market Benefit
	1
	Ability to deliver/receive real-time data within the Protocol timelines
	

	
	2
	Ability to support required data quality
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	Additional Qualitative Information


	1
	ICCP can perform multiple operations simultaneously over the same communication link. For example, the protocol can receive and process AGC signals at the same time it is sending 2-second performance data. There is no need for the client EMS (ERCOT) to request values from the server (Market Participant) since the scan/reply paradigm, while supported, is entirely unnecessary. Configuring the server system to simply send the desired performance data every 2 seconds increases the communication resource utilization efficiency. Although ICCP supports setpoint controls, AGC values can be more efficiently conveyed to the Market Participant by simply writing the AGC values to the server’s database. Considering the magnitude of the number of signals required in the Nodal model, including but not limited to AGC signals, ICCP is the only practical solution.

	
	2
	ICCP was built to allow control centers to have direct control over quality codes and they are more versatile and structured. With ICCP, data quality codes can be defined by policy rather than by being dependent on varying technology limitations of RTU vendors.  
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	Comments
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	Jeyant Tamby on behalf of ERCOT
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	jtamby@ercot.com
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	ERCOT


	Comments Received

	Comment Author
	Comment Description

	ERCOT 022707
	Updating the baseline to reflect the current Nodal Protocols and correcting Supervisory Control and Data Acquisition (SCADA) references as a result of the updated baseline.  




	Proposed Nodal Protocol Language Revision


3.10.4
ERCOT Responsibilities

(1)
ERCOT shall design, install, operate, and maintain its systems and establish applicable related processes to meet the TAC-approved State Estimator (SE) performance standard for Transmission Elements that under typical system conditions potentially affect the calculation of LMPs as described in Section 3.10.7.4, Telemetry Criteria, and Section 3.10.9, State Estimator Performance Standard.  ERCOT shall post all documents relating to the State Estimator Performance Standard on the MIS Secure Area.

(2)
During Real-Time, ERCOT shall calculate LMPs and take remedial actions to ensure that actual flow on a given Transmission Element is less than the Normal Rating and any calculated flow due to a contingency is less than the applicable Emergency Rating and 15-Minute Rating.

(3)
ERCOT shall install Network Operations Model test facilities that will accommodate execution of a test Real-Time Sequence and preliminary test LMP calculator to demonstrate the correct operation of new Network Operations Models prior to releasing the model to Market Participants for detail testing and verification.  The Network Operations Model test facilities support power flow and contingency analyses to test the data set representation of a proposed transmission model update and simulate LMP calculations using typical test data.

(4)
ERCOT shall install Energy Management System test and simulation facilities that accommodate execution of the State Estimator and LMP calculator, respectively.  These facilities will be used to conduct tests prior to placing a new model into ERCOT’s production environment to verify the new model’s accuracy.  The Energy Management System test facilities allow a potential model to be tested before  replacing the current production environment model.  The Energy Management System test and simulation facilities must perform Real-Time Security Analysis to test a proposed transmission model before replacing the current production environment model. The Energy Management System State Estimation test facilities must have Real-Time ICCP  links to test the state estimation function using actual Real-Time conditions.  The Energy Management System LMP Test Facilities must accept data uploads from the production environment providing QSE Resource offers, and telemetry via ICCP.    If the production data are unavailable, ERCOT may employ a data simulation tool or process to develop test data sets for the LMP Test Facilities.    ERCOT shall acquire model comparison software that will show all differences between the next production model and  production environment model and shall post this information on the MIS Secure Area within one week following test completion.  This comparison shall indicate differences in device parameters, missing or new devices, and status changes.

(5)
When implementing Transmission Element changes, ERCOT shall correct errors uncovered during testing that are due to submission of inaccurate information.  Each TSP shall provide reasonably accurate information at the time of the original submission.  ERCOT may update the model on an interim basis, outside of the timeline described in Section 3.10.1, Time Line for Network Operations Model Change Requests, for the correction of temporary configuration changes in a system restoration situation, such as after a storm, or correction of impedances and ratings.  Interim updates to the Network Operations Model caused by unintentional inconsistencies of the model with the physical transmission grid may be made.  If an interim update is implemented, ERCOT shall report changes to the PUCT staff and the WEMM.  ERCOT shall provide notice via electronic means to all Market Participants and post the notice on the MIS Secure Area detailing the changed model information and the reason for the interim update within two Business Days following the report to PUCT staff and WEMM.

(6)
When ERCOT identifies active or binding transmission constraints on a repeated basis, ERCOT shall contact the appropriate TSP to:

(a)
Verify that ratings of Transmission Facilities in the Network Operations Model and in the Updated Network Model causing the event are current and correctly represented;

(b)
Verify, when the TSP’s analysis results differ from those of ERCOT, that the configuration of the Transmission Grid in the Network Operations Model and in the Updated Network Model matches that in use by the TSP.  To recognize operational time constraints, that verification must focus on Transmission Elements believed to have affected the event; and

(c)
Mutually identify with the TSP any additional operational intervention or system monitoring that could be implemented to manage recurring congestion due to a recurring cause.

 (7)
ERCOT shall make available to TSPs and other Market Participants, consistent with applicable policies regarding release of CEII, the full transmission model used to manage the reliability of the transmission system as well as proposed models to be implemented at a future date.  ERCOT shall provide model information through the use of the Electric Power Research Institute (EPRI) and NERC-sponsored Common Information Model (CIM) and Web-based XML communications.

3.10.7.4
Telemetry Criteria

(1)
The appropriate TAC subcommittee shall establish a task force that is open to Market Participants, comprised of technical experts to develop a set of Telemetry Criteria consistent with the minimum requirements of the Protocols.  TAC shall approve a set of Telemetry Criteria and the appropriate TAC subcommittee shall update the Telemetry Criteria annually each October or more often on a periodic basis as deemed necessary.

(2)
The Telemetry Criteria must define the performance and observability requirements of voltage and power flow measurements, including requirements for redundancy of telemetry measurement data, necessary to support the State Estimator in meeting the approved performance standard, and to support TAC-approved accuracy standards for the calculation of LMPs.

(3)
The telemetry provided to ERCOT by each TSP must be updated at a 10 second or less scan rate and be provided to ERCOT at the same rate.  Each TSP and QSE shall install appropriate condition detection capability to notify ERCOT of potentially incorrect data from loss of communication or scan function.  Condition codes must accompany the data to indicate its quality and whether the data has been measured within the scan rate requirement.  Also, ERCOT shall analyze data received for possible loss of updates.  Similarly, ERCOT shall provide condition detection capability on loss of telemetry links with the TSP and QSE.  ERCOT shall represent data condition codes from each TSP and QSE in a consistent manner for all applicable ERCOT applications.

 (4)
Each TSP and QSE shall use fully redundant data communication links (ICCP) between its control center systems and ERCOT systems such that any single element of the communication system can fail and:

(a)
For server failures, complete information must be re-established within five minutes by automatic failover to alternate server(s); and

(b)
For all other failures, complete information must continue to flow between the TSP’s, QSE’s, and ERCOT’s control centers with updates of all data continuing at a 30 second or less scan rate.

(5)
When ERCOT identifies a reliability concern, a deficiency in system observability, or a deficiency in measurement to support the representation of Model Loads, and that concern or deficiency is not due to any inadequacy of the State Estimator program, ERCOT may request that a TSP or QSE provide additional telemetry measurements, beyond those required by the Telemetry Criteria, in a reasonable time frame for providing such measurements.  Such requests must be submitted to the TSP or QSE with a written justification for the additional telemetry measurements.  Such written justification must include documentation of the deficiency in system observability or representation of Model Loads.  In making the determination to request additional telemetry measurements, ERCOT shall consider the economic implications of inaccurate representation of Load Models in LMP results versus the cost to remedy.

(6)
Within 30 days of submittal by ERCOT to the designated contact of a TSP or QSE with a written request justifying additional telemetry measurements, the TSP or QSE shall acknowledge the request and either:

(a)
Agree with the request and make reasonable effort to install new equipment providing measurements to ERCOT within the timeframe specified; 

(b)
provide ERCOT an analysis of the cost to comply with the request, so that, ERCOT can perform a cost justification with respect to the LMP market; or 

(c)
 if the TSP or QSE  disagrees with the request, appeal that request to TAC or present an alternate solution to ERCOT for consideration.  

(7)
If ERCOT rejects the alternate solution, the TSP or QSE may appeal the original request to TAC within 30 days.  If, after receiving an appeal, TAC does not resolve the appeal within 65 days, the TSP or QSE may present its appeal to the ERCOT Board.  Notwithstanding the foregoing, a TSP or QSE is not required to provide telemetry measurements from a location not owned by that TSP or QSE, if the location owner does not grant access to the TSP or QSE for the purpose of obtaining such measurements.  ERCOT shall report such cases to the Wholesale Electric Market Monitor.

6.3.2
Activities for Real-Time Operations

(1)
Activities for Real-Time operations begin at the end of the Adjustment Period and conclude at the close of the Operating Hour.

(2)
The following table summarizes the timeline for the Operating Period and the activities of QSEs and ERCOT during Real-Time operations where “T” represents any instant within the Operating Hour.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

	Operating Period
	QSE Activities
	ERCOT Activities

	During the first hour of the Operating Period 
	
	Execute the Hour-Ahead Sequence, including HRUC, beginning with the second hour of the Operating Period

Review and communicate HRUC commitments

Snapshot the Scheduled Power Consumption for Controllable Load Resources



	Before the start of each SCED run
	Update Output Schedules for Dynamically Scheduled Resources (DSRs)


	Validate Output Schedules for Dynamically Scheduled Resources (DSRs)

Execute Real-Time Sequence



	SCED run
	
	Execute SCED



	During the Operating Hour
	Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction 

Review Resource Status to assure current state of the Resources is properly telemetered

Update Current Operating Plan with actual Resource Status and limits and Ancillary Service Schedules 

Communicate Resource Forced Outages to ERCOT 


	Communicate all Base Points, Dispatch Instructions and LMPs for energy and Ancillary Services using ICCP or Verbal Dispatch Instructions

Monitor Resource Status and identify discrepancies between Current Operating Plan and telemetered Resource Status

Restart Real-Time Sequence on major change of Resource or Transmission Element Status

Monitor ERCOT total system capacity providing Ancillary Services; 
Validate COP information

Monitor ERCOT control performance;

Distribute by ICCP, and post to the MIS Public Area, the LMPs created by each SCED process for each Resource Node , and the Settlement Point Price at each Hub and Load Zone immediately on deployment of Base Points from SCED with the time stamp the prices are effective

Post SCED Shadow Prices via the MIS Public Area

Post on the MIS Public Area active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) via the MIS Public Area

Post the Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval  

Post parameters as required by Section 6.4.8, Ancillary Services Capacity During the Adjustment Period and in Real-Time, to the MIS Secure Area


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 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)
Status indicator providing notice of Responsive Reserve Deployment requesting dispatch above the Resource’s HASL;

(d)
Time of the Dispatch Instruction; and

(e)
Other information relevant to that Dispatch Instruction.

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.

(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; 

(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.

6.5.7.6.2.1
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 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;

(b)
Through use of an automatic Dispatch Instruction signal to deploy Responsive Reserve Energy from Generation Resources or Controllable Load Resources; 

(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 participation factors 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 ICCP for Generation Resources and Controllable Load Resources and XML for all other Load Resources.  Those Dispatch Instructions must contain the MW output requested.

(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.
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