NPRR Comments

	NPRR Number
	202
	NPRR Title
	Clarification of Network Operations Model and State Estimator Postings

	
	

	Date
	December 16, 2009

	
	

	Submitter’s Information

	Name
	Elizabeth Barton Jones

	E-mail Address
	liz.jones@oncor.com

	Company
	Oncor Electric Delivery Company LLC

	Phone Number
	512.349.6424

	Cell Number
	512.636.8700

	Market Segment
	Investor Owned Utility (IOU)


	Comments


Oncor is requesting modification to section 3.10(8), Network Operations Modeling and Telemetry, to clarify that Transmission Service Providers may have controlled access to the full (unredacted) model.
	Overall Market Benefit
	

	Overall Market Impact
	

	Consumer Impact
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2.1
DEFINITIONS

Redacted Network Operations Model 
A version of the Network Operations Model, redacted to exclude Private Use Network Load data and the following defined Resource Parameters as applicable:  

(a)
Normal Ramp Rate curve; 

(b)
Emergency Ramp Rate curve; 

(c)
Minimum On-Line time;

(d)
Minimum Off-Line time;

(e)
Hot start time;

(f)
Intermediate start time; 
(g)
Cold start time;
 (h)
Maximum weekly starts;

(i)
Maximum On-Line time; 

(j)
Maximum daily starts;

(k)
Maximum weekly energy;

(l)
Hot-to-intermediate time;

(m)
Intermediate-to-cold time;
 (n)
Minimum interruption time;

(o)
Minimum restoration time;

(p)
Maximum weekly deployments;

(q)
Maximum interruption time;

(r)
Maximum daily deployments;

(t)
Minimum notice time; and
(u)
Maximum deployment time.   

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 on the Market Information System (MIS) Secure Area 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 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.  This should be a saved EMS case that can be restored by the TSP when verifying the NOMCR’s implementation.  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.  All posting of the Complete or Redacted Network Operations Model, whether required by the Protocols or ERCOT’s business processes, shall be from the Network Model Manager System (NMMS).  Anywhere an obligation is imposed on ERCOT to post a Redacted Network Operations Model, ERCOT shall also post a complete (unredacted) model accessible by TSPs in the MIS-certified area.  Any posting of the Network Operations Model that is not taken from the NMMS shall be specifically identified in the Protocols, and the naming methodology for the posted case shall include the abbreviation for the application that was used to produce such a network model. 

(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 Secure Area 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 Secure Area.
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 available for market review and further testing by Market Participants.

3.
Testing of the Redacted Network Operations Model by Market Participants is complete and ERCOT begins the Energy Management System 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.
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 Energy Management System (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 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 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 Electric Power Research Institute (EPRI) and North American Electric Reliability Corporation (NERC)-sponsored CIM and web-based XML communications.
4.2.3
Posting Forecasted ERCOT System Conditions

No later than 0600 in the Day-Ahead, ERCOT shall post on the MIS Secure Area, and make available for download, the following information for the Operating Day:

(a)
The Redacted Network Operations Model that includes known transmission line and other Transmission Facilities Outages in the Common Information Model (CIM) format for the minimum Load hour and the peak Load hour; 
(b)
Differences between the posted 0600 Redacted Network Operations Model and the previous day’s Redacted Network Operations Model;
(c)
Weather assumptions used by ERCOT to forecast ERCOT System conditions and used in the Dynamic Rating Processor;

(d)
Any weather-related changes to the transmission contingency list;  

(e)
ERCOT System, Weather Zone, and Load Zone Load forecasts for the next seven days, by hour, and a message on update indicating any changes to the forecasts by means of the Messaging System; 

(f)
Load forecast distribution factors from which Market Participants can calculate Load at the Electrical Bus level by hour for the next seven days; 

(g)
Load Profiles for non-Interval Data Recorder (IDR) metered Customers; 

(h)
Distribution Loss Factors (DLFs) and forecasted ERCOT-wide Transmission Loss Factors (TLFs), as described in Section 13.3, Distribution Losses, and Section 13.2, Transmission Losses, for each Settlement Interval of the Operating Day; 

(i)
A current list of all Settlement Points that may be used for market processes and transactions;  

(j)
A mapping of Settlement Points to Electrical Buses in the Network Operations Model; and

(k)
A list of transmission constraints that have a high probability of binding in the Security-Constrained Economic Dispatch (SCED) or DAM.
6.5.7.1.13
Data Inputs and Outputs for the Real-Time Sequence and SCED

(1)
Inputs:  The following information must be provided as inputs to the Real-Time Sequence and SCED.  ERCOT may require additional information as required, including:

(a)
Real-Time data from TSPs including status indication for each point if that data element is stale for more than 20 seconds;

(i)
Transmission Electrical Bus voltages;

(ii)
MW and MVAr pairs for all transmission lines, transformers, and reactors;

(iii)
Actual breaker and switch status for all modeled devices; and

(iv)
Tap position for auto-transformers;

(b)
State Estimator results (MW and MVAr pairs and calculated MVA) for all modeled Transmission Elements;

(c)
Logic equations to determine the in- or out-of-service state of a transmission line or transformer;

(d)
Transmission Element ratings from TSPs;

(i)
Data from the Network Operations Model:

(A)
Transmission lines – Normal, Emergency, and 15-Minute Ratings (MVA); and

(B)
Transformers and Auto-transformers – Normal, Emergency, and 15-Minute Ratings (MVA) and tap position limits;

(ii)
Data from QSEs:

(A)
Generator step-up transformers tap position;

(B)
Resource HSL (from telemetry); and

(C)
Resource LSL (from telemetry); and

(e)
Real-Time weather, from WGRs, and where available from TSPs or other sources.  ERCOT may elect to obtain other sources of weather data and may utilize such information to calculate the dynamic limit of any Transmission Element.

(2)
ERCOT shall validate the inputs of the Resource Limit Calculator as follows:

(a)
The calculated SURAMP and SDRAMP are each greater than or equal to zero; and

(b)
Other provision specified under Section 3.18, Resource Limits in Providing Ancillary Service.

(3)
Outputs for ERCOT Operator information and possible action include:

(a)
Operator notification of any change in status of any breaker or switch;

(b)
Lists of all breakers and switches not in their normal position;

(c)
Result of logic equation calculation of the in and out status of transmission lines and transformers;

(d)
Operator notification of all Transmission Element overloads detected from telemetered or State-Estimated data;

(e)
Operator notification of all Transmission Element security violations; and

(f)
Operator summary displays:

(i)
Transmission system status changes;

(ii)
Overloads;

(iii) 
System security violations; and

(iv)
Base Points.

(4)
Every hour, ERCOT shall post on the MIS Secure Area the following information:

(a)
Status of all breakers and switches used in the NSA except breakers and switches connecting Resources to the ERCOT Transmission Grid;

(b)
Transmission flows and voltages from the State Estimator, excluding transmission flows and voltages for Private Use Networks;

(c)
Individual transmission Load on Electrical Buses, sum of the Load on each Electrical Bus in each Load Zone, and total Load on Electrical Buses in the ERCOT System, the sum of ERCOT generation, and flow on the Direct Current Ties (DC Ties), all from the State Estimator;

(d)
Transformer flows, voltages and tap position from the State Estimator, excluding transformer flows, voltages and tap position for Private Use Networks;

(e)  
All binding transmission constraints and the contingency or overloaded element pairs that caused such constraint;

(f)
All Shadow Prices on binding transmission constraints; and

(g)
The 15-minute average of Loads on the Electrical Buses from State Estimator results.
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