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MANAGEMENT ACTIVITIES FOR THE ERCOT SYSTEM

3.4.5
Additional Load Buses

ERCOT shall assign new Electrical Buses to a Load Zone and Cost Allocation Zone in accordance with the following rules; changes are effective immediately:

(a)
For each new Electrical Bus serving Load of a NOIE that is a part of a NOIE Load Zone, the new Electrical Bus will be assigned to that NOIE Load Zone;

(b)
For each new Electrical Bus not covered in paragraph (a) above, connected via Transmission Facilities to Electrical Buses all located within the same Competitive Load Zone, the new Electrical Bus will be assigned to that Competitive Load Zone; 

(c)
For each new Electrical Bus not covered in paragraphs (a) or (b) above, ERCOT shall simulate LMPs for the annual peak hour of the system with the new Electrical Bus incorporated into the model.  ERCOT shall assign that new Electrical Bus to the Competitive Load Zone with the closest matching zonal Settlement Point Price to the new Electrical Bus's LMP; 

(d)
For each new Electrical Bus covered in paragraph (a) above and connected via Transmission Facilities to Electrical Buses all located within the same Cost Allocation Zone, then the new Electrical Bus will be assigned to that Cost Allocation Zone;

(e)
For each new Electrical Bus covered in paragraph (a) above and not covered in paragraph (d) above, ERCOT shall simulate LMPs for the annual peak hour of the system with the new Electrical Bus incorporated into the model.  ERCOT shall assign each new Electrical Bus associated with a NOIE that is a part of a NOIE Load Zone to the Cost Allocation Zone with the closest matching zonal Settlement Point Price to the new Electrical Bus's LMP.

(f)
For each new Electrical Bus not covered in paragraph (a), the new Electrical Bus is assigned to the same Cost Allocation Zone as its designated Load Zone;   

3.7
Resource Parameters  
(1)
A Resource Entity shall register Resource Parameters for its Resources with ERCOT.
(2)
ERCOT shall provide each Qualified Scheduling Entity (QSE) that represents a Resource the ability to submit changes to Resource Parameters for that Resource.
(3)
The QSE may revise Resource Parameters only with sufficient documentation to justify a change in Resource Parameters. 
(4)
ERCOT shall use the Resource Parameters as inputs into the Day-Ahead Market (DAM), Reliability Unit Commitment (RUC), Security-Constrained Economic Dispatch (SCED), Resource Limit Calculator, Load Frequency Control (LFC), and other ERCOT business processes.
(5)
The Independent Market Monitor (IMM) may require the QSE to provide justification for the Resource Parameters submitted.  
(6)
Seasons for seasonal parameters are defined in the Operating Guides. 
3.7.1
Resource Parameter Criteria
3.7.1.1
Generation Resource Parameters
(1)
General Resource Parameters submitted by a Resource Entity must include the following for each of its Generation Resources:
(a)
The Resource’s name;
(b)
High reasonability limit used to verify operator entries of High Sustained Limit (HSL);
(c)
Low reasonability limit used to verify operator entries of Low Sustained Limit (LSL);
(d)
Type of Resource – steam turbine, hydro, gas turbine, combined cycle, other;
(e)
Qualifying Facility (QF) status, if applicable;
(f)
Normal Ramp Rate curve; 
(g)
Emergency Ramp Rate curve; 
(h)
Minimum On-Line time – The minimum number of consecutive hours the Resource must be On-Line before being shut down;
(i)
Minimum Off-Line time – The minimum number of consecutive hours the Resource must be Off-Line before being restarted;
(j)
Hot start time – The time, in hours, from the ERCOT notice to LSL, for a Resource in its hot-temperature state;
(k)
Intermediate start time – The time interval, in hours, from the ERCOT notice to LSL, for a Resource in its intermediate temperature state; and
(l)
Cold start time – The time interval, in hours, from the ERCOT notice to LSL, for a Resource in its cold-temperature state.
(2)
Seasonal Resource Parameters must be submitted by a Resource Entity and must include the following for each of its Generation Resources:
(a)
Seasonal gross and net MW rating;
(b)
Conversion constants to be used to convert from gross MW to net MW or net MW to gross MW in accordance with ERCOT Operating Guides, if applicable;
(c)
Maximum weekly starts – The maximum number of times a Resource can be started in seven consecutive days under normal operating conditions;
(d)
Maximum On-Line time – The maximum number of consecutive hours a Resource can run before it needs to be shut down; 
(e)
Maximum daily starts – The maximum number of times a Resource can be started in a 24 hour period under normal operating conditions;
(f)
Maximum weekly energy – The maximum amount of energy, in MWh, a Resource can produce in seven consecutive days;
(g)
Hot-to-intermediate time – The time, in hours, after shutdown that a hot-temperature-state Resource takes to cool down to intermediate-temperature state; and
(h)
Intermediate-to-cold time – The time, in hours, after shutdown that an intermediate-temperature-state Resource takes to cool down to cold-temperature state.
3.7.1.2
Load Resource Parameters
(1)
Resource Parameters submitted by a Resource Entity must include the following for each of its Load Resources that is not a Controllable Load Resource:
(a)
The Resource’s name;
(b)
High reasonability limit used to verify operator entries for HSL;
(c)
Low reasonability limit used to verify operator entries for LSL;
(d)
Minimum interruption time – The minimum number of consecutive hours the Resource can be deployed (between breaker open to breaker close);
(e)
Minimum restoration time – The minimum number of consecutive hours the Resource must remain energized (not deployed), from the time the Resource is restored from interruption and available for the next potential interruption;
(f)
Maximum weekly deployments – The maximum number of times the Resource can be deployed in seven consecutive days under normal operating conditions;
(g)
Maximum interruption time – The maximum number of consecutive hours the Resource can remain deployed before it needs to be energized;
(h)
Maximum daily deployments – The maximum number of times the Resource can be deployed in a day under normal operating conditions;
(i)
Maximum weekly energy – The maximum amount of energy, in MWh, a for which the Resource can be deployed in seven consecutive days; and
(j)
Minimum notice time – The notice time that the Resource requires before deployment (e.g., instantaneous, 30 minutes, etc.).
(2)
Resource Parameters submitted by a Resource Entity must include the following for each of its Controllable Load Resources:
(a)
The Resource’s name;
(b)
High reasonability limit used to verify operator entries for the HSL;
(c)
Low reasonability limit used to verify operator entries for the LSL;
(d)
Normal Ramp Rate curve;
(e)
Emergency Ramp Rate curve;
(f)
Maximum deployment time – The maximum amount of time a Controllable Load Resource can be deployed before it must return to normal operating conditions; and 
(g)
Maximum weekly energy – The maximum amount of energy a Controllable Load Resource can be deployed in seven consecutive days.
3.7.1.3
Changes in Resource Parameters with Operational Impacts
The QSE representing each Resource shall have the responsibility to submit changes to Resource Parameters for those Resource Parameters related to the Current Operating Plan (COP), as described in Section 3.9, Current Operating Plan (COP), and to Real-Time operations as described in Section 6, Adjustment Period and Real-Time Operations.
3.7.2
Resource Parameter Validation
ERCOT shall verify that changes to Resource Parameters submitted by a Resource Entity or the QSE representing the Resource comply with the applicable criteria in Section 3.7.1, Resource Parameter Criteria.  If a Resource Parameter is determined to be invalid, then ERCOT shall reject it and provide written notice to the Resource Entity or the QSE representing the Resource, as appropriate, of the reason for the rejection.
….
3.10
Network Operations Modeling and Telemetry
(1)
ERCOT shall use the physical characteristics, ratings, and operational limits of all Transmission Elements of the ERCOT Transmission Grid and other information from the Transmission Service Providers (TSPs) to specify limits within which the transmission network is defined in the network models made available to Market Participants as noted below and used to operate the ERCOT Transmission Grid as updated.
(2)
Because the ERCOT market requires accurate modeling of Transmission Elements in order to send reasonably accurate Base Points and pricing signals to Market Participants, ERCOT shall manage the Network Operations Model.  By providing Base Points and pricing signals by Electrical Bus to Market Participants, the Market Participants’ responses result in power flows on all Transmission Elements that ERCOT must monitor and, if necessary for reliability reasons, manage within ratings provided by the TSP and limits assigned by ERCOT including Generic Transmission Limits (GTLs) as may be defined in Section 3.10.7.6, Modeling of Generic Transmission Limits.
(3)
TSPs shall provide ERCOT with equipment ratings and update the ratings as required by ERCOT.  ERCOT shall post all equipment ratings on the Market Information System (MIS) Secure Area no later than the day prior to the ratings becoming effective including the identity of the Transmission Element, old rating and new rating, effective date, and a text reason supplied by the appropriate TSP(s) for the rating change.  ERCOT may request TSPs to provide detailed information on the methodology, including data for determination of each requested rating.  ERCOT may review and comment on the methodology.  ERCOT shall post all methodologies on the MIS Secure Area within seven days following a change in methodology. 
(4)
ERCOT must use system ratings consistent with the ratings expected to be used during Real-Time for the system condition being modeled, including Dynamic Ratings using expected temperatures for those system conditions.  For each model, ERCOT shall post ratings and the ambient temperatures used to calculate the ratings on the MIS Secure Area when the model is published. 
(5)
ERCOT shall use consistent information within and between the various models used by ERCOT Operations, ERCOT Planning, and other workgroups in a manner that yields consistent results.  For operational and planning models that are intended to represent the same system state the results should be consistent and the naming should be identical.  An independent audit must be performed at least annually to confirm that consistent information is used in all ERCOT Operations models.  
(6)
ERCOT shall use a Network Operations Model Change Request (NOMCR) process to control all information entering the Network Operations Model.  In order to allow for construction schedules, each NOMCR must be packaged as a single package describing any incremental changes and referencing any prerequisite NOMCRs, using an industry standard data exchange format.  A package must contain a series of instructions that define the changes that need to be made to implement a network model modification.  ERCOT shall verify each package for completeness and accuracy prior to the period it is to be implemented.  
(7)
ERCOT shall use an automated process to manage the Common Information Model (CIM) compliant packages loaded into the Network Operations Model as each construction phase is completed.  ERCOT shall reject any NOMCRs that are not CIM compliant.  Each CIM compliant NOMCR must also be associated with commands to update the graphical displays associated with the network model modification.  During the testing phase, each NOMCR must be tested for proper sequencing and its effects on downstream applications.
(8)
ERCOT shall track each request received from TSPs and Resources via the NOMCR process, through implementation and final testing of the change.  ERCOT shall notify each NOMCR requestor when the requested change is processed and implemented in accordance with Section 3.10.1, Time Line for Network Operations Model Change Requests, and ERCOT shall also provide the submitting TSP a link to a Network Operations Model containing the change for verifying the implementation of the NOMCR and associated one-line displays.  ERCOT shall post all NOMCRs on the MIS Certified Area for TSPs only within five Business Days following receipt of the NOMCR, consistent with Critical Energy Infrastructure Information (CEII) standards.  When posting a NOMCR, each change must be posted using the CIM data exchange format showing incremental changes to the last Network Operations Model for TSPs only, to facilitate TSPs in updating their internal network models to reflect changes made at ERCOT.  For each NOMCR, ERCOT shall post on the MIS Certified Area for TSPs only the current status on the in-service date for each NOMCR, including any prerequisite NOMCRs provided by the requestor. 
(9)
ERCOT shall update the Network Operations Model under this Section and coordinate it with the planning models for consistency to the extent applicable.  
(10)
Any requestor of an NOMCR must receive approval from ERCOT of a NOMCR before connecting of any associated equipment to the ERCOT Transmission Grid.  ERCOT shall notify a requestor of any deficiencies in its NOMCR.  ERCOT shall accept corrections to the NOMCR if the requestor has corrected any deficiencies by the required submittal date.  ERCOT shall post any changes to an NOMCR on the MIS Certified Area for TSPs within three Business Days of accepting corrections.  
(11)
On receipt of the information set forth in Section 3.10.7, ERCOT System Modeling Requirements, ERCOT shall review the information and notify the requestor of any required modifications.  ERCOT may, at its discretion, require changes or more details regarding the work plan for the NOMCR.  The requestor shall notify ERCOT and any other affected Entities as soon as practicable of any requested changes to the work plan defined in the NOMCR.  The requestor shall consult with other Entities likely to be affected and shall revise the work plan, following any necessary or appropriate discussions with ERCOT and other affected Entities.  ERCOT shall approve or reject the request, including any revisions made by the requestor, within 15 days of receipt of the complete request and any revisions.  Following ERCOT approval, ERCOT shall publish a summary of the NOMCR on the MIS Certified Area for TSPs.
3.10.1
Time Line for Network Operations Model Change Requests

(1)
ERCOT shall perform periodic updates to the Network Operations Model.  Market Participants may provide Network Operations Model updates to ERCOT to implement planned transmission and Resource construction one year before the required submittal date below.  TSPs and Resource Entities must timely submit Network Operations Model changes pursuant to the schedule in this Section to be included in the updates.
(2)
For a facility addition, revision, or deletion to be included in any Network Operations Model update, all technical modeling information must be submitted to ERCOT pursuant to the ERCOT NOMCR process.
(3)
TSPs and Resource Entities shall submit Network Operations Model updates at least three months prior to the physical equipment change.  ERCOT shall update the Network Operations Model according to the following table:
	Deadline to Submit Information to ERCOT 
Note 1
	Model Complete and Available for Test 
Note 2
	Updated Network Operations Model Testing Complete
Note 3
	Update Network Operations Model Production Environment
	Target Physical Equipment In-Service Date 
Note 4

	Jan 1
	Feb 15
	March 15
	April 1
	Month of April

	Feb 1
	March 15
	April 15
	May 1
	Month of May

	March 1
	April 15
	May 15
	June 1
	Months of June–August
SUMMER MODEL

	June 1

	July 15
	August 15
	September 1
	Month of September

	July 1

	August 15
	September 15
	October 1
	Month of October

	August 1

	September 15
	October 15
	November 1
	Month of November

	September 1
	October 15
	November 15
	December 1
	Month of December

	October 1

	November 15
	December 15
	January 1
	Month of January (the next year)

	November 1

	December 15
	January 15
	February 1
	Month of February (the next year)

	December 1

	January 15
	February 15
	March 1
	Month of March  (the next year)


Notes: 
1.
Transmission and Resource data submissions complete per NOMCR process for inclusion in next update period.
2.
Network Operations Model data changes and preliminary fidelity test complete by using the Network Operations Model test facility described in paragraph (3) of Section 3.10.4, ERCOT Responsibilities.  A test version of the Redacted Network Operations Model will be posted to the MIS Secure Area for Market Participants and Network Operations Model to the MIS Certified Area for TSPs as described in paragraph (8) of Section 3.10.4, for market review and further testing by Market Participants.
3.
Testing of the Redacted Network Operations Model by Market Participants and Network Operations Model by TSPs is complete and ERCOT begins the Energy Management System (EMS) testing prior to placing the new model into the production environment.
4.
Updates include changes starting at this date and ending within the same month.
(4)
ERCOT shall only approve energization requests when the Transmission Element is satisfactorily modeled in the Network Operations Model.  
(5)
In order to allow for construction schedules, TSPs may use pseudo-breakers and switches to designate future facilities configurations such that the Network Operations Model may be correctly implemented as construction of new facilities is accomplished.
(6)
Changes to an existing NOMCR that modify only Inter-Control Center Communications Protocol (ICCP) data object names shall be provided prior to the completion of the testing for the Network Operations Model in which the Transmission Elements represented by the ICCP data object names were first modeled (reference table in paragraph (3) above).  NOMCR modifications containing only ICCP data object names shall not be subject to Independent Market Monitor (IMM) and Public Utility Commission of Texas (PUCT) reporting (reference paragraph (5) of Section 3.10.4, ERCOT Responsibilities), according to the following:

	NOMCR that contains ICCP Data and is submitted …
	ERCOT shall …
	Subject to IMM & PUC Reporting

	Beyond 90 days of the energization date
	Allow modification of an existing NOMCR with only ICCP data
	No

	Prior to the completion of the market testing
	Allow modification of an existing NOMCR with only ICCP data 
	No

	After the completion of market testing
	Require a new NOMCR to be submitted containing the ICCP data 
	Yes


3.10.2
Annual Planning Model 
(1)
For each of the next five years, ERCOT shall develop models for annual planning purposes that contain, as much as practicable, information consistent with the Network Operations Model.  The “Annual Planning Model” for each of the next five years is a model of the ERCOT power system (created, approved, posted, and updated regularly by ERCOT) as it is expected to operate during peak Load conditions for the corresponding future year.
(2)
ERCOT shall perform updates to the ERCOT Annual Planning Models for each of the next five years as follows:
(a)
Annual Planning Model updates are due September 1st; and
(b)
Annual Planning Models are released October15th.
(3)
ERCOT shall make available to TSPs and/or Distribution Service Provider (DSPs) and all appropriate Market Participants, consistent with applicable policies regarding release of CEII, the transmission model used in transmission planning.  ERCOT shall provide model information through the use of the Electric Power Research Institute (EPRI) and North American Electric Reliability Corporation (NERC) sponsored CIM and web-based XML communications or Power System Simulator for Engineering (PSS/E) format.
(4)
ERCOT shall establish a detailed submittal schedule for updating transmission information.  ERCOT shall post such information and the model on the MIS Secure Area six months prior to the annual and two-year Congestion Revenue Right (CRR) Auctions.
(5)
ERCOT shall coordinate updates to the Annual Planning Model with the Network Operations Model to ensure consistency of data within and between the Annual Planning Model and Network Operations Model to the extent practicable.
3.10.3
CRR Network Model

(1)
ERCOT shall develop models for CRR Auctions that contain, as much as practicable, information consistent with the Network Operations Model.  Names of Transmission Elements in the Network Operations Model and the CRR Network Model must be identical for the same physical equipment. 

(2)
ERCOT shall verify that the names of Hub Buses and Electrical Buses used to describe the same device in any Hub are identically named in both the Network Operations Model and the CRR Network Model. 

(3)
Each CRR Network Model must include:

(a)
A complete one-line diagram with all Settlement Points (indicating the Settlement Point that the Electrical Bus is a part of) and including all Hub Buses used to calculate Hub prices (if applicable);

(b)
Generation Resource locations;

(c)
Transmission Elements;

(d)
Transmission impedances;

(e)
Transmission ratings;

(f)
Contingency lists;

(g)
Data inputs used in the calculation of Dynamic Ratings, and 

(h)
Other relevant assumptions and inputs used for the CRR Network Model.

(4)
ERCOT shall make available to TSPs and/or DSPs and all appropriate Market Participants, consistent with applicable policies regarding release of CEII, the CRR Network Model.  ERCOT shall provide model information through the use of the EPRI and NERC-sponsored CIM and web based XML communications or PSS/E format.

3.10.4
ERCOT Responsibilities
(1)
ERCOT shall design, install, operate, and maintain its systems and establish applicable related processes to meet the Technical Advisory Committee (TAC) approved State Estimator (SE) performance standard for Transmission Elements that under typical system conditions potentially affect the calculation of Locational Marginal Prices (LMPs) as described in Section 3.10.7.5, 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 EMS test and simulation facilities that accommodate execution of the SE 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 EMS test facilities allow a potential model to be tested before replacing the current production environment model.  The EMS test and simulation facilities must perform Real-Time security analysis to test a proposed transmission model before replacing the current production environment model. The EMS SE test facilities must have Real-Time Inter-Control Center Communications Protocol (ICCP) links to test the state estimation function using actual Real-Time conditions.  The EMS LMP test facilities must accept data uploads from the production environment providing Qualified Scheduling Entity (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.  For TSPs, ERCOT shall acquire model comparison software that will show all differences between subsequent versions of the Network Operations Model and shall post this information on the MIS Certified Area for TSPs only within one week following test completion.  For non-TSP Market Participants, ERCOT shall post the differences within one week following test completion between subsequent versions of the Redacted Network Operations Model on the MIS Secure Area.  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 Public Utility Commission of Texas (PUCT) Staff and the Independent Market Monitor (IMM).  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 the IMM.
(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)
A TSP, with ERCOT’s assistance, shall validate its portion of the Network Operations Model according to the timeline provided in Section 3.10.1.  ERCOT shall provide TSPs access, consistent with applicable policies regarding release of CEII, to an environment of the ERCOT EMS where the Network Operations Model and the results of the Real-Time SE are available for review and analysis within five minutes of the Real-Time solution.  This environment is provided as a tool to TSPs to perform power flow studies, contingency analyses and validation of SE results.  
(8)
ERCOT shall make available to TSPs, consistent with applicable policies regarding release of CEII, the Network Operations Model used to manage the reliability of the transmission system as well as proposed Network Operations Models to be implemented at a future date.  ERCOT shall make the Redacted Network Operations Model available to non-TSP Market Participants, consistent with applicable policies regarding release of CEII as well as proposed Redacted Network Operations Models to be implemented at a future date.  ERCOT shall provide model information through the use of the EPRI and NERC-sponsored CIM and web-based XML communications.
3.10.5
TSP Responsibilities
(1)
Each TSP shall design, implement, operate, and maintain its systems to meet the TAC-approved ERCOT telemetry criteria under Section 3.10.7.5, Telemetry Criteria, for measurements facilitating the observability of the Electrical Buses used for Security-Constrained Economic Dispatch (SCED).  However, there is no obligation to re-construct or retrofit already existing installations except as shown to be needed in order to achieve TAC-approved observability criteria and SE performance standard.
(2)
TSPs shall add telemetry at ERCOT’s request to maintain observability and redundancy requirements as specified herein, and under Section 3.10.7.5.  ERCOT shall request such additions when a lack of data telemetry has caused, or can be demonstrated to result in, inaccuracies between Real-Time measurements and modeling outcomes that could result in incorrect LMP prices or potential reliability problems.
(3)
Each TSP shall provide to ERCOT planned construction information, including Certificate of Convenience and Necessity (CCN) application milestone dates if applicable, all of which shall be updated quarterly according to a schedule established by ERCOT.  
(4)
Each TSP shall provide to ERCOT project status updates of Transmission Facilities that are part of an Reliability Must-Run (RMR) or Must Run Alternative (MRA) exit strategy corresponding to a specific RMR or MRA Agreement that has not been terminated, which shall be updated by the first Business Day of each month, noting any acceleration or delay in planned completion date.
3.10.6
Resource Entity Responsibilities
(1)
QSEs and Resource Entities shall provide ERCOT and TSPs with information describing each Generation Resource and Load Resource that it represents under Section 3.10.7.2, Modeling of Resources and Transmission Loads.
(2)
Resource Entities will provide information on step-up transformers to TSPs under Section 3.10.7.1.4, Transmission and Generation Resource Step-Up Transformers.
3.10.7
ERCOT System Modeling Requirements
The following subsections contain the fidelity requirements for the ERCOT Network Operations Model. 
3.10.7.1
Modeling of Transmission Elements and Parameters
(1)
ERCOT, each TSP, and each Resource Entity shall coordinate to define each Transmission Element such that the TSP’s control center operational model and ERCOT’s Network Operations Model are consistent.  
(2)
Each Transmission Element must have a unique identifier using a consistent naming convention used between ERCOT and TSPs.  ERCOT shall develop the naming convention with the assistance of the TSP and the approval of TAC.  In addition to the Network Operations Model releases described in Section 3.10.1, Time Line for Network Operations Model Change Requests, ERCOT shall provide all names and parameters of all Transmission Elements to Market Participants posted on MIS Secure Area by 0600 each day.
(3)
If the responsible TSP submits a NOMCR for non-operational changes, such as name changes for Transmission Elements, ERCOT shall implement the request. 
3.10.7.1.1
Transmission Lines
(1)
ERCOT shall model each transmission line that operates in excess of 60 kV.
(2)
For each of its transmission lines operated as part of the ERCOT Transmission Grid, each TSP shall provide ERCOT with the following information consistent with the ratings methodology prescribed in the ERCOT Operating Guides:
(a)
Equipment owner(s);
(b)
Equipment operator(s);
(c)
Transmission Element name;
(d)
Line impedance;
(e)
“From” and “to” Electrical Buses information;
(f)
Line type (overhead or cable); 
(g)
Normal Rating, Emergency Rating, and 15-Minute Rating; and 
(h)
Other data necessary to model Transmission Element(s).
(3)
The TSP may submit special transfer limits and stability limits for secure and reliable grid operations for ERCOT approval.  ERCOT has sole decision-making authority and responsibility to determine the limits to be applied in grid operations.
(4)
The TSP may implement protective relay and control systems and set values appropriate to de-energize faulted equipment and meet the TSP obligations for public or employee safety, and when necessary to prevent in-service or premature equipment failure consistent with Good Utility Practice and accepted industry standards.  The TSP shall include those limits when providing ERCOT with ratings or proposed transfer limits.
(5)
The Network Operations Model must use rating categories for Transmission Elements as defined in the ERCOT Operating Guides.
3.10.7.1.2
Transmission Buses
(1)
ERCOT shall model each Electrical Bus that operates as part of the ERCOT Transmission Grid in excess of 60 kV and that is required to model switching stations or transmission Loads.
(2)
Each TSP shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters:
(a)
Equipment owner(s);
(b)
Equipment operator(s);
(c)
The Transmission Element name;
(d)
The substation name; 
(e)
A description of all transmission circuits that may be connected through breakers or switches; and
(f)
Other data necessary to model Transmission Element(s).
(3)
To accommodate the Outage Scheduler, the TSP may define a separate name and Transmission Element for any Electrical Bus that can be physically separated by a manual switch or breaker within a substation. 
3.10.7.1.3
Transmission Breakers and Switches
(1)
ERCOT’s Network Operations Model must include all transmission breakers and switches, the operation of which may cause a change in the flow on transmission lines or Electrical Buses.  Breakers and switches may only be connected to defined Electrical Buses.
(2)
Each TSP shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters: 
(a)
Equipment owner(s);
(b)
Equipment operator(s);
(c)
The Transmission Element name;
(d)
The substation name;
(e)
Connectivity; 
(f)
Normal status; and
(g)
Other data necessary to model Transmission Element(s).
(3)
ERCOT shall develop methods to accurately model changes in transmission line loading resulting from Load rollover schemes transferring more than ten MW.  This may include modeling distribution circuit breakers, dead line sensing, or other methods that signal when the Load should be transferred from one transmission line to another transmission line.  ERCOT may employ heuristic rule sets for all manual Load transfers and for automated transfers where feasible.  ERCOT application software is required to model the effects of automatic or manual schemes in the field transfer Load under line outage conditions.  Each TSP shall define the Load rollover schemes under Section 3.10.7.2, Modeling of Resources and Transmission Loads, and furnish this information to ERCOT.  Transmission field (right-of-way) switches must be connected to a named Electrical Bus and be included in the Network Operations Model.  
3.10.7.1.4
Transmission and Generation Resource Step-Up Transformers
(1)
ERCOT shall model all transformers with a nominal low side (i.e., secondary, not tertiary) voltage above 60 kV.  
(2)
ERCOT shall model all Generation Resource step-up transformers greater than ten MVA to provide for accurate representation of generator voltage control capability including the capability to accept a system operator entry of a specific no-load tap position, or if changeable under Load, accept telemetry of the current tap position.
(3)
Each TSP and Resource Entity shall provide ERCOT with information to accurately describe each transformer in the Network Operations Model including any tertiary Load as required by ERCOT.  Each TSP and Resource Entity shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters: 
(a)
Equipment owner(s);
(b)
Equipment operator(s);
(c)
The Transmission Element name;
(d)
The substation name;
(e)
Winding ratings;
(f)
Connectivity; 
(g)
Transformer parameters, including all tap parameters; and
(h)
Other data necessary to model Transmission Element(s).
(4)
The Generation Entity shall provide parameters for each step-up transformer to ERCOT, which shall provide the information to TSPs.  Each TSP shall coordinate with the operators of the Resources connected to their respective systems to establish the proper transformer tap positions (no-load taps) and report any changes to ERCOT using the NOMCR process or other ERCOT prescribed means.  Each Generation Entity and each TSP shall schedule generation Outages at mutually agreeable times to implement tap position changes when necessary.  If mutual agreement cannot be reached, then ERCOT shall decide where to set the tap position to be implemented by the Generation Entity at the next generation Outage, considering expected impact on system security, future Outage plans, and participants.  TSPs shall provide ERCOT and Market Participants with notice in accordance with paragraph (4) of 3.10.4, ERCOT Responsibilities, paragraph (4) (except for emergency) prior to the tap position change implementation date.  
(5)
ERCOT shall post to the MIS Secure Area information regarding all transformers represented in the Network Operations Model.
3.10.7.1.5
Reactors, Capacitors, and other Reactive Controlled Sources
(1)
ERCOT shall model all controlled reactive devices.  Each Market Participant shall provide ERCOT with complete information on each device’s capabilities and normal switching schema.
(2)
Each Market Participant shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters:
(a)
Equipment owner(s);
(b)
Equipment operator(s);
(c)
The Transmission Element name;
(d)
The substation name;
(e)
Voltage or time switched on;
(f)
Voltage or time switched off;
(g)
Associated switching device name;
(h)
Connectivity; 
(i)
Nominal voltage and associated capacitance or reactance; and
(j)
Other data necessary to model Transmission Element(s).
(3)
The ERCOT Operating Guides must include parameters for standard reactor and capacitor switching plans for use in the Network Operations Model.  ERCOT shall model the devices under Section 3.10.4, ERCOT Responsibilities, in all applicable ERCOT applications and systems.  ERCOT shall provide copies of the switching plan to the Market Participants via the MIS Secure Area.  Any change in TSP guidelines or switching plan must be provided to ERCOT before implementation (except for emergency).  Any change in guidelines or switching plan must be provided in accordance with the NOMCR process or other ERCOT-prescribed process.
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, Direct Current Tie (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 3.10.7.5, 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 EPS Meters, and served through a transformer owned by the Generation Entity is treated as an auxiliary Load and must be netted first against any generation meeting the requirements under Section 10.3.2.3. 
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 Generation Entity with a Resource 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 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 connection to the ERCOT Transmission 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 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 SE 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 ten 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 SE 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 IMM.
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 SE 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 60 minutes, or the device is a generator output circuit breaker.  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 60 minutes, or the device is a generator output circuit breaker.
(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 SCED 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 SE 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 SE.
(3)
Each TSP shall provide telemetered measurements on modeled Transmission Elements to ensure SE 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 SE is critical to successful market operations.  For this reason it is a critical objective for ERCOT to maintain reasonable and accurate results of the SE.  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 SE.  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 Normal Rating at the SE 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 time frame to correct the failure.  ERCOT shall post a notice on the MIS Secure Area of any SE 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 SE with special tools designed for troubleshooting and tuning purposes that can be used independently of any other ERCOT process that is dependent on the Real-Time SE.  ERCOT shall implement a process to recognize inaccurate SE 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.
3.10.7.6
Modeling of Generic Transmission Limits
(1)
For the sole purpose of creating transmission flow constraints between areas of the ERCOT Transmission Grid for systems unable to recognize system stability limits and voltage limits on Electrical Buses, ERCOT may create GTLs for use in reliability and market analysis.  ERCOT shall not use GTLs for constraints in ERCOT systems capable of being directly modeled as security actions required to enforce stability and voltage limits. 
(2)
Except as provided in paragraph (3) below, ERCOT shall post all GTLs on the MIS Secure Area no later than the day prior to the GTL becoming effective in any ERCOT application.  Posting of GTLs shall include the identity of all constrained transmission flows, old limits, if applicable, and new flow limits, effective date, and an explanation for each flow limit and for the change, if applicable.  ERCOT shall provide detailed information on the methodology, including data and studies used for determination of each GTL, on the MIS Secure Area.  Market Participants may review and comment on ERCOT’s methodology.  Within seven days following receipt of any comments, ERCOT shall post the comments with the subject GTL. 
(3)
If an unexpected change to ERCOT System conditions requires a new GTL to manage ERCOT System reliability not posted pursuant to paragraph (2) above, ERCOT will declare a Watch and post on the MIS Secure Area the new GTL, including the detail information described above.  ERCOT shall include an explanation regarding why it did not post the limit change on the previous day.
3.10.8
Dynamic Ratings
(1)
ERCOT shall use Dynamic Ratings, where available, in the Network Operations Model, Annual Planning Models, and the CRR Network Models.
(2)
ERCOT shall use Dynamic Ratings in place of the Normal Rating, Emergency Rating and 15-Minute Rating as applicable as provided under paragraphs (a) or (b) below for Transmission Elements established in the Network Operations Model.  
(a)
A TSP may provide Dynamic Ratings via ICCP for implementation in the next Operating Hour.  ERCOT shall use the Dynamic Ratings in its Supervisory Control and Data Acquisition (SCADA) alarming, real-time Security Analysis, and SCED process.  In addition, the TSP shall provide ERCOT with a table of equipment rating versus temperature for use in operational planning studies.
(b)
Each TSP may alternatively elect to provide ERCOT with a table of equipment rating versus temperature and a temperature values in Real-Time for each Weather Zone in which the Transmission Element is located.  ERCOT shall apply the table of temperature and rating relationships and ERCOT’s current temperature measurements to determine the rating of each such designated piece of equipment for each Operating Hour.  ERCOT shall use the TSP-provided table in operational planning studies.
(3)
Each Operating Hour, ERCOT shall post on the MIS Secure Area updated Dynamic Ratings adjusted for the current temperature.
(4)
ERCOT may request that a TSP submit temperature-adjusted ratings on Transmission Elements that ERCOT identifies as contributing to significant congestion costs.  Each TSP shall provide the additional ratings within two months of such a request using one of the two mechanisms for supplying temperature-adjusted ratings identified above.  Ratings for Transmission Elements operated by multiple TSPs must be supplied by each TSP that has control.  ERCOT shall use the most limiting rating and report the circumstance to the IMM.
3.10.8.1
Dynamic Ratings Delivered via ICCP
(1)
The TSP shall supply the following, via ICCP, updated at least every ten minutes:
(a)
Line ID;
(b)
From station;
(c)
To station; and
(d)
Each of the three ratings: Normal Rating, Emergency Rating, and 15-Minute Rating.
(2)
ERCOT shall link each provided line rating with the ERCOT Network Operations Model and implement the ratings for the next Operating Hour.  ERCOT shall use the Dynamic Ratings in its SCADA alarming, real-time Security Analysis, and SCED process.  When the telemetry is not operational, ERCOT shall use a temperature appropriate for current conditions, and employ the required Dynamic Rating lookup table to determine the appropriate rating. .
3.10.8.2
Dynamic Ratings Delivered via Static Table and Telemetered Temperature
(1)
ERCOT shall define a set of tables implementing the dynamic characteristics provided by the TSP(s) of selected transmission lines, including:
(a)
Line ID;
(b)
From station;
(c)
To station;
(d)
Weather Zone(s);
(e)
TSP(s); and
(f)
Each of the three ratings: Normal Rating, Emergency Rating, and 15-Minute Rating.
(2)
ERCOT shall link each transmission line defined in these tables to one SCADA point providing the temperature used to calculate Dynamic Ratings.  Each TSP shall provide a current temperature for each applicable Weather Zone through SCADA telemetry.  ERCOT shall determine the appropriate rating based upon the telemetered temperature, and adjust the Normal Rating, Emergency Rating, and 15-Minute Rating within five minutes of receipt for the next Operating Hour.  ERCOT shall use the Dynamic Ratings in its SCADA alarming, real-time Security Analysis, and SCED process.  On loss of telemetry, the TSP shall manually provide updated temperatures to ERCOT for entry in the SCADA system.  
3.10.8.3
Dynamic Rating Network Operations Model Change Requests
ERCOT shall use the NOMCR process by which TSPs provide electronically to ERCOT the dynamic rating table described in Section 3.10.8.2, Dynamic Ratings Delivered via Static Table and Telemetered Temperature.   
3.10.8.4
ERCOT Responsibilities Related to Dynamic Ratings
(1)
ERCOT shall provide a system to accept and implement Dynamic Ratings or temperatures to be applied to rating tables for each hour in the Day-Ahead and in the Operating Hour.  ERCOT shall also:
(a)
Provide software and processes that allow secure access for TSPs and Market Participants and that maintains a log of data provided and the actions of the TSP and ERCOT, to implement the Dynamic Ratings as described above; (b)
Use Dynamic Ratings for alarming, compliance with ERCOT and NERC requirements, and SCED purposes in both Real-Time Operations and operational planning;
(c) 
Approve or reject the new dynamic rating request within 24 hours of receipt; and
(d)
Implement the approved dynamic rating automatically within 24 hours of approval.  
(2)
ERCOT shall provide a system to implement Dynamic Ratings and to obtain monthly expected ambient air temperatures to be applied to rating tables for the Annual Planning Models and the CRR Network Models. Temperatures applied to the rating tables shall be determined using the same method as described in subparagraph (3)(f) of Section 7.5.5.4, Simultaneous Feasibility Test.  Transmission Elements that have Dynamic Ratings implemented in the Network Operations Model must have Dynamic Ratings in the Annual Planning Models and CRR Network Models.
(3)
ERCOT shall identify additional Transmission Elements that have a high probability of providing significant added economic efficiency to the ERCOT market through Dynamic Rating and request such Dynamic Ratings from the associated TSP.  ERCOT shall post semi-annually the list of the Transmission Elements and identify if the TSP has agreed to provide the rating on the MIS Secure Area.
3.10.8.5
Transmission Service Provider Responsibilities Related to Dynamic Ratings
Each TSP shall:
(a)
Provide ERCOT with tables of ratings for different ambient temperatures for Transmission Elements, as requested by ERCOT.
(b)
Submit within two months a temperature adjusted rating table when a request is received from ERCOT unless multiple requests are made by ERCOT within the two-month period or unusual circumstances prevent the request from being accommodated in a timely fashion.  Such circumstances must be explained to ERCOT in writing and must be posted by ERCOT on the MIS Secure Area within five Business Days of receipt.
(c)
Provide Real-Time temperatures for each Weather Zone in which the TSP has existing dynamically rated transmission equipment, or alternatively provide rating updates for each temperature-adjusted line rating updated at least once every ten minutes.
3.10.9
State Estimator Performance Standard
(1)
The appropriate TAC subcommittee shall establish a task force that is open to Market Participants, comprised of technical experts to develop a State Estimator Performance Standard consistent with the minimum requirements of the Protocols.  TAC shall approve the State Estimator Performance Standards, and the appropriate TAC subcommittee shall update the State Estimator Performance Standards annually each October or more often on a periodic basis as deemed necessary.
(2)
The State Estimator Performance Standard must define the performance requirements necessary to provide State Estimator results within a TAC-defined level of confidence and results for LMP calculation that meet TAC-approved accuracy standards.  The appropriate TAC subcommittee shall coordinate with Market Participants to ensure a common understanding of the level of State Estimator performance required to enable LMP calculation that meets TAC-approved accuracy standards.  Further, the standard must address the State Estimator’s ability to detect, correct, or otherwise accommodate communications system failures, failed data points, stale data condition codes, and missing or inaccurate measurements to the extent these capabilities contribute to LMP accuracy and State Estimator performance or as needed to meet reliability requirements.
3.10.9.1
Considerations for Performance Standards
In developing the State Estimator Performance Standard recommendations to TAC, the following may be considered:
(a)
Desired confidence levels of State Estimator results.
(b)
Measurement requirements to estimate power injections and withdrawals at transmission voltage Electrical Buses defined in the SCED transmission model, which may provide for variations in criteria based on:
(i)
The number of Transmission Elements connected to a given transmission voltage Electrical Bus;
(ii)
The peak demand of the Load connected to a transmission voltage Electrical Bus;
(iii)
The total of Resource capacity connected to a transmission voltage Electrical Bus;
(iv)
The nominal transmission voltage level of a Electrical Bus;
(v)
The number of Electrical Buses with injections or withdrawals along a circuit between currently monitored transmission voltage Electrical Bus;
(vi)
Connection of Loads along a continuous, non-branching circuit that may be combined for modeling purposes;
(vii)
The quantity of Load at a Electrical Bus that may have its connection to the transmission system automatically transferred to an Electrical Bus other than the one to which it is normally connected (rollover operation);
(vii)
Electrical proximity to more than one Resource Node;
(viii)
Degree or quality of continued observability following the loss of telemetry measurements resulting from a common mode failure of telemetry-related equipment (i.e., an N-1 telemetry condition); and
(ix)
Other parameters or circumstances, as appropriate;
(c)
Sensitivity of State Estimator results with respect to variations in input parameters;
(d)
Reasonable safeguards to assure State Estimator results are calculated on a non-discriminatory basis; and
(e)
Other parameters as deemed appropriate.
3.10.9.2
Telemetry and State Estimator Performance Monitoring
ERCOT shall monitor the performance of the State Estimator, Network Security Analysis, SCED, and LMP Calculator.  ERCOT shall post a monthly report of these items on the MIS Secure Area.  ERCOT shall notify affected TSPs of any lapses of observability of the transmission system.
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