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	Proposed Nodal Protocol Language Revision


2.1 DEFINITIONS

[…..]
Resource

The term is used to refer to both a Generation Resource and a Load Resource.  “Resource” used by itself in these Protocols does not include a Non-Modeled Generator.

All-Inclusive Generation Resource

A term used to refer to both a Generation Resource and a Non-Modeled Generator.

All-Inclusive Resource

A term used to refer to a Generation Resource, Load Resource and a Non-Modeled Generator.

Controllable Load Resource

Load Resource capable of controllably reducing or increasing consumption under dispatch control (similar to AGC) and that immediately responds proportionally to frequency changes (similar to generator governor action).

Generation Resource

A generator that is capable of providing energy or Ancillary Service to the ERCOT System and is registered with ERCOT as a Generation Resource. “Generation Resource” used by itself in these Protocols does not include a Non-Modeled Generator.


Mothballed Generation Resource 

A Generation Resource for which a Generation Entity has submitted a Notification of Suspension of Operations, for which ERCOT has declined to execute an RMR Agreement, and for which the Generation Entity has not announced retirement of the Generation Resource. 


Switchable Generation Resource

A Generation Resource that can be connected to either the ERCOT Transmission Grid or a non-ERCOT Control Area.

Wind Power Generation Resource (WGR)

A Generation Resource that is powered by wind.

Load Resource

A load that is capable of providing Ancillary Service to the ERCOT System and is registered with ERCOT as a Load Resource.

Non-Modeled Generator

A generator that is: 

(1)
Capable of providing net output of energy to the ERCOT System; 

(2)
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

(3)
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.
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).  

[….]
3.10.7.2
Modeling of Resources and Transmission Loads

(1)
Each Resource Entity shall provide ERCOT and TSPs with information describing each of its Generation Resources and Load Resources connected to the transmission system.  All Resources greater than ten MW, Generation Resources less than ten MW but providing Ancillary Service, Split Generation Resources, Private Use Networks containing Resources greater than ten MW, DC Tie Resources, and the non-TSP owned step-up transformers greater than ten MVA, must be modeled to provide equivalent generation injections to the ERCOT Transmission Grid.  ERCOT shall coordinate the modeling of Generation Resources, Private Use Networks, DC Tie Resources and Load Resources with their owners to ensure consistency between TSP models and ERCOT models.
(2)
Each Resource Entity representing a Split Generation Resource shall provide information to ERCOT and TSPs describing an individual Split Generation Resource for its share of the Generation facility to be represented in the Network Operations Model in accordance with Section 3.8, Special Considerations for Split Generation Meters. The Split Generation Resource must be modeled as connected to the ERCOT Transmission Grid on the low side of the Generation facility main power transformer.  

(3)
ERCOT shall create a DC Tie Resource to represent an equivalent generation injection to represent the flow into the ERCOT Transmission Grid from operation of DC Ties. The actual injection flow on the DC Tie from telemetry provided by the facility owner(s) is the DC Tie Resource output. 

(4)
TSPs shall provide ERCOT with information describing all transmission Load connections on the ERCOT Transmission Grid.  Individual Load connections may be combined, at the discretion of ERCOT, with other Load connections on the same transmission line to represent a Model Load to facilitate state estimation of Loads that do not telemeter Load measurements.  ERCOT shall define “Model Loads”, which may be one or more combined Loads, for use in its Network Operations Model.  A Model Load cannot be used to represent Load connections that are in different Load Zones.  

(5)
ERCOT may require TSPs to provide additional Load telemetry to provide adequate modeling of the transmission system in accordance with Section 3.10.7.4, Telemetry Criteria.  When the TSP does not own the station for which additional load telemetry is being requested, the TSP shall request that the owner make the telemetry available.  The TSP shall notify ERCOT if the owner does not comply with the request.  

(6)
ERCOT shall create a DC Tie Load to represent an equivalent Load withdrawal to represent the flow from the ERCOT Transmission Grid from operation of DC Ties. The actual withdrawal flow on the DC Tie from telemetry provided by the facility owner(s) is the DC Tie Load output. 

(7)
Each TSP shall also provide information to ERCOT describing automatic Load transfer (rollover) plans and the events that trigger which Loads are switched to other Transmission Elements on detection of outage of a primary Transmission Element.    ERCOT shall accommodate load rollover plans in the Network Operations Model

(8)
Loads associated with a Generation Resource in a common switchyard as defined in Section 10.3.2.3, Generation Netting for ERCOT Polled Settlement 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, Generation Netting for ERCOT Polled Settlement Meters. 

3.10.7.3 Modeling of Private Use Networks

ERCOT shall create and use network models describing Private Use Networks according to the following:

(1) A QSE representing a Generation Entity located within a Private Use Network shall provide data to ERCOT, for use in the Network Operations Model, for each of its individual generating unit(s) located within the Private Use Network in accordance with the Protocols, including Section 3.7, Resource Parameters and Section 6.5.5.2, Operational Data Requirements if it meets any one of the following criteria:

(a) Contains a generator greater than ten MW and is registered with the PUCT according to P.U.C. Subst. R. 25.109, Registration of Power Generation Companies and Self-Generators, as a power generation company; or
(b) Is part of a Private Use Network which contains more than one connections to the ERCOT Grid; or
(c)
Contains generation registered to provide Ancillary Services,
(2) A Generation Entity with a generator greater than ten MW located within a Private Use Network which does not meet any of the criteria of item (1) above, shall provide to ERCOT annually, or more often upon change, the following information for ERCOT’s use in the Network Operations Model, for each of its individual generating unit(s) located within the Private Use Network:

(a)
Equipment owner(s);

(b)
Equipment operator(s);

(c)
TSP substation name connecting the Private Use Network to the ERCOT System; 

(d)
At the request of ERCOT, a description of Transmission Elements  within the Private Use Network that may be connected through breakers or switches;

(e) Net energy delivery metering, as required by ERCOT, to and from a the Private Use Network and the ERCOT System at the point of interconnection with the TSP; 

(f)
For each individual generator located within the Private Use Network, the Gross Capacity in MW and its Reactive capability curve;
(g)
Maximum and minimum reasonability limits of the Load located within the Private Use Network;

(h)
Outage schedule for each generation unit located within the Private Use Network, updated as changes occur from the annually submitted information; and

(i)
Other interconnection data as required by ERCOT.

(3) Energy delivered to ERCOT from a Non-Modeled Generator shall be settled in accordance with Protocol Section 6.6.3.2, Real-Time Energy Imbalance Payment or Charge at a Load Zone.
(4) ERCOT shall ensure the Network Operations Model properly models the physical effect of the loss of generators and transmission elements on the ERCOT Transmission Grid equipment loading, voltage, and stability.  

(5) ERCOT may require the owner or operator of a Private Use Network to provide information to ERCOT and the TSP on Transmission Facilities located within the Private Use Network for use in the Network Operations Model if the information is required to adequately model and determine the security of the ERCOT Transmission Grid, including data to perform loop flow analysis of Private Use Networks.
(6) ERCOT shall review submittals of modeling data from owners or operators of Private Use Networks assure that it will result in correct analysis of ERCOT Transmission Grid security.
3.10.7.4
Definition of Special Protection Systems and Remedial Action Plans

(1)
All Special Protection Systems (SPSs) and Remedial Action Plans (RAPs) used by ERCOT and the TSPs to maintain a secure system must be defined in the Network Operations Model.

(2)
Proposed new SPSs and RAPs and proposed changes to SPSs and RAPs must be submitted to ERCOT for review and approval by ERCOT and all directly affected TSPs and Resource Entities under the applicable procedures in the Operating Guides.  Once a new or changed SPS or RAP is approved by ERCOT and all directly affected TSPs and Resource Entities, the TSP shall submit the approved SPS or RAP to ERCOT using an NOMCR.  The NOMCR must include a detailed description of the system conditions required to implement the SPS or RAP.  Execution of an SPS or RAP must be included or assumed in the calculation of LMPs as well as the Network Operations Model.   ERCOT shall post all SPSs and RAPs under consideration on the MIS Secure Area within five Business Days of receipt by ERCOT.

(3)
ERCOT shall model, and include in the Security Analysis, approved SPSs and RAPs. ERCOT shall post on the MIS Secure Area all approved SPSs and RAPs at least two Business Days before implementation, identifying the date of implementation.

3.10.7.5
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.

3.10.7.5.1
Continuous Telemetry of the Status of Breakers and Switches

(1)
Each TSP and QSE shall provide telemetry, as described in this subsection, to ERCOT on the status of all breakers and switches used to switch any Transmission Element or load modeled by ERCOT.  Each TSP and QSE is not required to install telemetry on individual breakers and switches, where the telemetered status shown to ERCOT is current and free from ambiguous changes in state caused by the TSP or QSE switching operations and TSP or QSE personnel.  Each TSP or QSE shall update the status of any breaker or switch through manual entries, if necessary, to communicate the actual current state of the device to ERCOT, except if the change in state is expected to return to the prior state within one minute.  If in the sole opinion of ERCOT, the manual updates of the TSP or QSE have been unsuccessful in maintaining the accuracy required to support State Estimator performance to a TAC-approved predefined standard as described in Section 3.10.9, State Estimator Performance Standard, ERCOT may request that the TSP or QSE install complete telemetry from the breaker or switch to the TSP or QSE, and then to ERCOT.  In making the determination to request installation of additional telemetry from a breaker or switch, ERCOT shall consider the economic implications of inaccurate representation of Model Loads in LMP results versus the cost to remedy.

(2)
ERCOT shall measure TSP or QSE performance in providing accurate data that do not include ambiguous changes in state and shall report the performance metrics on the MIS Secure Area on a monthly basis.  

(3)
Unless there is an emergency condition, a TSP or QSE must obtain approval from ERCOT to purposely open a breaker or switch unless that breaker or switch is shown in a Planned Outage in the Outage Scheduler, or the device will return to its previous state within one minute.  Also, a TSP or QSE must obtain approval from ERCOT before closing any breaker or switch, except in response to a Forced Outage, or an emergency, or the device will return to its previous state within one minute.

(4)
ERCOT shall monitor the data condition codes of all breakers and switches showing loss of communication or scan function in the Network Operations Model.  When the telemetry of breakers and switches is lost, ERCOT shall use the last known state of the device for Security Analysis as updated by the Outage Scheduler and through verbal communication with the TSP or QSE.  ERCOT’s systems must identify probable errors in switch or breaker status and ERCOT shall act to resolve or correct such errors in a timely manner as described in Section 6, Adjustment Period and Real-Time Operations.

(5)
ERCOT shall establish a system that provides alarms to ERCOT operators when there is a change in status of any monitored transmission breaker or switch, and an indication of whether the device change of status was planned in the Outage Scheduler.  ERCOT operators shall monitor any changes in status not only for reliability of operations, but also for accuracy and impact on the operation of the Security Constrained Economic Dispatch functions and subsequent potential for calculation of inaccurate LMPs.

(6)
Each QSE that represents a Split Generation Resource, with metering according to Section 3.8, Special Considerations for Split Generation Meters, shall provide ERCOT with telemetry of the actual generator breakers and switches continuously providing ERCOT with the status of the individual Split Generation Resource.

3.10.7.5.2
Continuous Telemetry of the Real-Time Measurements of Bus Load, Voltages, Tap Position, and Flows

(1)
Each TSP or QSE shall provide telemetry of voltages, flows, and Loads on any modeled Transmission Element to the extent such may be required to estimate all transmission Load withdrawals and generation injections to and from the ERCOT Transmission Grid using the State Estimator and as needed to achieve the TAC-approved SE performance standard with consideration given to the economic implications of inaccurate LMP results versus the cost to remedy.

(2)
Each QSE that represents a Split Generation Resource, with metering according to Section 3.8, Special Considerations for Split Generation Meters, shall provide ERCOT with telemetry of the actual equivalent generator injection of its individual Split Generation Resource and with telemetry of the total generation injection of the total generation facility.  ERCOT shall calculate the sum of each QSE’s telemetry on an individual Split Generation Resource and compare the sum to the telemetry for the total generation facility.  ERCOT shall notify each QSE representing the Split Generation Resource of any errors in telemetry detected by the State Estimator.

(3)
Each TSP shall provide telemetered measurements on modeled Transmission Elements to ensure State Estimator observability, per TAC-approved Telemetry Criteria, of any monitored voltage and power flow between their associated transmission breakers to the extent such can be shown to be needed in achieving the TAC-approved SE performance standard.  On monitored non-Load  substations, each TSP shall install, at the direction of ERCOT, sufficient telemetry such that there is an “N-1 Redundancy.”  An N-1 Redundancy exists if the substation remains observable on the loss of any single measurement pair (kW, kVar) excluding station RTU communication path failures.  In making the determination to request additional telemetry, ERCOT shall consider the economic implications of inaccurate representation of Load Models in LMP results versus the cost to remedy.

(4)
The accuracy of the State Estimator is critical to successful market operations.  For this reason it is a critical objective for ERCOT to maintain reasonable and accurate results of the State Estimator.  ERCOT shall use all reasonable efforts to achieve that objective, including the provision of legitimate constraints used in calculating LMPs.  

(5)
Each TSP, QSE and ERCOT shall develop a continuously operated program to maintain telemetry of all Transmission Element measurements to provide accurate results using TAC-approved accuracy standards from the State Estimator.  For any location where there is a connection of multiple, measured, Transmission Elements, ERCOT shall have an automated process to detect and notify ERCOT system operators if the residual sum of all telemetered measurements is more than (a) five percent of the largest line rating at the Electrical Bus or (b) five MW, whichever is greater.  If a location chronically fails this test, ERCOT shall notify the applicable TSP or QSE and suggest actions that the TSP or QSE could take to correct the failure.  Within 30 days, the TSP or QSE shall take the actions necessary to correct the failure or provide ERCOT with a detailed plan with a projected timeframe to correct the failure.  ERCOT shall post a notice on the MIS Secure Area of any Electrical Buses not meeting TAC-approved accuracy requirements, including a list of all measurements and the residual errors on a monthly basis.  

(6)
ERCOT shall implement a study mode version of the State Estimator with special tools designed for troubleshooting and tuning purposes that can be used independently of any other ERCOT process that is dependant on the real time State Estimator.  ERCOT shall implement a process to recognize inaccurate State Estimator results and shall create and implement alternative Real-Time LMP calculation processes for use when inaccurate results are detected.  ERCOT must be guided in this by TAC-approved accuracy standards.

(7)
ERCOT shall establish a system to provide overload and over/under limit alarming on all Transmission Elements monitored as constraints in the LMP models.
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