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INTRODUCTION

Under the Public Utility Regulatory Act (PURA), the independent organization (IO) is charged with nondiscriminatory coordination of market transactions, system-wide transmission planning, network reliability and ensuring the reliability and adequacy of the regional electric network   In addition, the IO ensures access to the transmission and distribution systems for all buyers and sellers of electricity on nondiscriminatory terms.

Transmission planning (60-kV and above) in the current environment is a complex undertaking that requires significant work by, and coordination among, the IO and the Transmission/Distribution Service Providers (TDSPs), as well as with other market participants.  The IO works directly with the TDSPs, with stakeholders/market participants, and through the Regional Planning Groups.  Each of these entities has responsibilities to ensure the appropriate planning and construction occurs.

PLANNING RESPONSIBILITIES

ERCOT Responsibilities

The ERCOT Staff will supervise and exercise comprehensive independent authority of the overall planning of transmission projects of the ERCOT transmission grid (transmission system) as outlined in PURA and Public Utility Commission of Texas (PUCT) Substantive Rules.  ERCOT’s authority with respect to transmission projects that are local in nature is limited to supervising and coordinating the planning activities of transmission service providers.  The PUCT Substantive Rules further indicate that the IO “shall evaluate and make a recommendation to the commission as to the need for any transmission facility over which it has comprehensive transmission planning authority.”  In performing its evaluation of different transmission projects, ERCOT takes into consideration whether the proposed transmission projects are reliability justified by the ERCOT transmission planning criteria and/or are economically justified by the reduction of congestion and losses.  To accomplish this goal, ERCOT Transmission Services (TS) will:

· Study and monitor the transmission system for current and future transmission constraints;

· Review generation additions and determine adequacy of generation reserve levels (currently 12.5% or greater);

· Support development and validation efforts for appropriate and accurate modeling of generation, load and transmission equipment needed to support operations/planning studies and simulations.
· Gather load data via the Annual Load Data Request (ALDR) process and independently develop its own monthly, annual, and long-term forecasts;
· Gather generation data via the Generation Interconnection Request Procedures and keep track of existing generation and new generation additions to the ERCOT system;

· Prepare information, studies and reports for various governmental agencies (FERC, PUCT, etc.) and national organizations (NERC, etc.);

· Perform simulations in order to determine the impact of various transmission line contingencies, load and generation levels on the reliability of the ERCOT transmission system;

· Execute independent simulation and testing of the transmission system to help investigate possible impacts to reliability and system security;
· Review, assess possible impacts and approve remedial action plans (RAP) and special protection systems (SPS); 

· Supervise the processing of all requests for interconnection to the transmission system from owners of proposed new or expanded generating facilities, including performing or coordinating any applicable system security studies;

· Lead and supervise the three regional planning groups (North, South, and West) in the consideration and review of proposed projects to address transmission constraints and other system needs;

· Conduct an open process of public review and comment on all proposed transmission facility additions;

· Consider new transmission proposals submitted by all interested parties;

· Generate alternatives analysis, including estimated cost comparisons, and recommend beneficial projects/solutions;

· Recommend needed transmission facility additions that are reliability justified by the ERCOT transmission planning criteria and/or are economically justified by the reduction of congestion and losses, or are required for integrating new generating facilities into the ERCOT system;

· Submit all final recommended 345-kV transmission facility additions and, in some special cases, 138-kV additions to the ERCOT Board of Directors for review and concurrence;

· Determine the providers of transmission additions;

· Notify the PUCT of all Board-supported transmission facility additions and their designated providers;
· Support, to the extent applicable, a finding by the PUCT that a project is necessary for the service, accommodation, convenience, or safety of the public within the meaning of PURA §37.056 and PUCT Substantive Rule §25.101;
· Coordinate with the ERCOT Technical Advisory Committee Reliability and Operations Subcommittee (ROS) in the performance of steady-state and dynamic simulation testing of the bulk power system to determine the impact on the planned system of occurrences of the types of contingencies listed in the North American Electric Reliability Council (NERC) Planning Standards;

· Work with the Steady-State Working Group (SSWG), Dynamic Working Group (DWG) and System Protection Working Group (SPWG) to model equipment, create databases, perform tests with the TDSPs to evaluate compliance of their transmission facilities with the ERCOT Planning Criteria, and recommend further studies if needed; 

· Perform Reliability Must-Run (RMR) studies when generation owners notify ERCOT of their intent to mothball, not run or retire existing generating units to determine if RMR status for such generation is required to maintain area reliability consistent with the ERCOT Transmission Planning Criteria.  Additionally, ERCOT Staff will coordinate with affected TDSP(s) and other interested market participants to develop RMR exit strategies to ensure that an overall cost effective plan is developed, reviewed, approved, and implemented in an expeditious manner;

· Facilitate the quarterly communication of changes to project status via the ERCOT Transmission Project & Information Tracking (TPIT).  The quarterly updates will be posted on the ERCOT website on March 1, June 1, September 1, and December 1 of each year; 

· Facilitate the quarterly update and posting of the SSWG Dataset A and B cases to reflect changes to project status communicated in TPIT.  The quarterly updates will be posted on the ERCOT website on March 1, June 1, September 1, and December 1 of each year;

· Post error correction files submitted by TDSP(s) as soon as reasonably possible;

· Use a planning process and associated analysis tools that are flexible enough to accommodate the  different internal planning, engineering, material procurement, capital budgeting schedules and financial structures of TDSPs;

· Post electronic versions of the annual Federal Energy Regulatory Commission (FERC) 715 Reports, annual FERC Form 1 reports and all annual reports of all planned transmission projects provided by the TDSPs.

· Maintain appropriate and cost effective computer hardware and software to perform all of the above responsibilities in a timely manner to meet stakeholder and ERCOT management objectives.

TDSP Responsibilities

TDSPs shall:

· Ensure review and compliance with PURA and PUCT Substantive Rules obligations to plan, build and operate the transmission system for the benefit of all users;

· Perform appropriate tests to ensure the reliability of its own transmission facilities, recommend studies, and propose appropriate solutions;

· Utilize the RPG process as the forum for ERCOT Staff, PUCT Staff, consumers and stakeholder/market participant review of all proposed transmission projects;

· Provide accurate and appropriate load data via the ALDR process;

· Provide data necessary to allow RPG members to replicate studies of project proposals and feasible alternatives.  This includes identifying the previously posted PTI PSS/E case to be used as the reference case, supplying PTI PSS/E IDEV or PowerWorld Auxiliary files to modify the case as necessary to develop the study case and supplying a written description of the project proposal, alternatives considered, and any other case changes that were necessary to replicate the study;

· Actively participate in and support the RPG efforts and ROS working groups by providing timely input, study comments and responses to comments submitted;

· Recommend coordinated studies to the RPGs as needed of those conditions of importance to multiple ERCOT TDSPs or the entire ERCOT power system;  

· Propose appropriate solutions for issues identified by ERCOT including RAPs and SPSs;

· Support analysis and reports needed for the ERCOT Board to make the final decisions on the projects necessary to fulfill PURA and PUCT Substantive Rules obligations;

· Be responsible for obtaining the Certificate of Convenience and Necessity (CCN) and all other required regulatory approvals;

· Make a firm commitment to construct at least three years ahead of required in-service dates for most transmission line projects recognizing that some projects could take five to eight years to accommodate the time for routing studies, CCN approval, right-of-way acquisition and construction.

· Make every effort to adhere to the project schedule to meet the needs as determined by TS and the RPGs;

· Provide quarterly updates to ERCOT of all transmission project status changes recognizing that transmission planning is a continuous process.  The development of any particular project may occur over several months or even years often influenced by unpredictable events;  

· Report quarterly and keep up to date all information/documentation relating to its transmission projects (previous, new, and future) in TPIT.  These quarterly updates will be due one month prior to the dates that ERCOT Staff will post the updates (i.e., February 1, May 1, August 1, and November 1);
· Provide quarterly PTI PSS/E IDEV updates (or PowerWorld Simulator Auxiliary Files) to the SSWG Dataset A and B cases that reflect the timing and scope change of projects using the most accurate information available to reflect current plans, actual conditions, and ongoing construction activities.  These quarterly updates will be due one month prior to the dates that ERCOT Staff will post the updates;
· Use the most accurate information available to annually assist in building accurate base cases (steady-state, stability and system protection) reflecting actual conditions, ongoing construction activities and future additions;

· Submit error corrections to ERCOT as they are identified, with a description and associated PTI PSS/E IDEV file (or PowerWorld Simulator Auxiliary Files);

· Provide to ERCOT electronic copies of their planning criteria (or any basis document or philosophy used to justify transmission additions) and notify ERCOT of any changes within 30 days;

· Provide electronic copies of all generation interconnection requirements and notify ERCOT of any changes within 30 days; 

· Provide to ERCOT their annual report of all planned transmission projects;
· Provide to ERCOT complete paper and electronic copies of their annual FERC Form 1, FERC 714 and FERC 715 filings;
· Provide to ERCOT and other interested market participants upon request, annually updated paper and electronic copies of complete system oneline diagrams.  It is recognized that the TDSP may require market participants to enter into a confidentiality agreement before providing complete system oneline diagrams in order to ensure the protection of this Critical Energy Infrastructure Information.
Stakeholder/Market Participant Responsibilities

With the implementation of retail competition in the ERCOT market and the associated changes in market design and operations, more market participants and stakeholders have a financial stake in the development of a reliable and cost-efficient transmission system.  The Retail Electric Providers (REPs) and load-serving Qualified Scheduling Entities (QSEs) pay for transmission wires services and for local congestion (i.e., Out of Merit Order Capacity (OOMC), Out of Merit Order Energy (OOME), and RMR services).  The socialization and allocation of this wholesale energy delivery bill provide a strong financial incentive for stakeholders, REPs, load-serving QSEs, consumers and other market participants to become actively involved in the ERCOT transmission planning process to encourage efficient, long-term transmission system development.  By working in a collaborative fashion, stakeholders will ensure that reliable and cost-effective long-term planning is pursued.
Stakeholders/Market Participants shall:

· Actively participate in the ERCOT transmission planning process to encourage efficient, reliable, and cost-effective long-term transmission system development;

· Provide accurate, appropriate and timely data including performance characteristics and limitations upon request by ERCOT and TDSPs for their simulations and analysis;

· Support and assist in operations and planning model development and validation efforts;
· Review proposed projects and provide timely comments about projects submitted to the RPGs for their review that address reliability and/or economic deficiencies of the transmission system;

· Provide data necessary to allow RPG members to replicate studies of project proposals.  This includes identifying the previously posted PTI PSS/E case to be used as the reference case, supplying PTI PSS/E IDEV file (or PowerWorld Simulator Auxiliary Files) to modify the case as necessary to develop the study case and supply a written description of the project proposal, alternatives considered, and any other case changes that were necessary to replicate the study;   
· Develop and submit accurate/appropriate proposed projects for review;
· Operate facilities and provide updated information per the requirements of the ERCOT Protocols, Operating Guides, Generation Interconnection Request Procedures and applicable Standards of the North American Electric Reliability Council.  These obligations include real and reactive power, frequency control and governor action, and coordination of protection systems, controls and machine or load characteristics;
· Maintain the confidentiality of Critical Energy Infrastructure Information.
All market participants, regardless if they are a TDSP, may develop and submit proposed projects to the Regional Planning Groups (RPGs), as well as review projects developed and proposed by the RPGs.  Broad participation in the process results in a thorough development of projects.  However, confidentiality provisions prevent participation of non-TDSPs in the studies leading to interconnection agreements with generators until they become public.
Public Utility Commission (PUCT) Responsibilities

The PUCT works under the authority of PURA as defined by the Substantive Rules.
PUCT shall:

· Participate in the Regional Planning Groups;
· Monitor the TDSPs and the RPGs to assure their activities are non-discriminatory;

· Require, as appropriate, a TDSP to provide transmission service, including the construction or enlargement of a facility;

· Review and approve or reject applications from TDSPs for an amendment to their Certificate of Convenience and Necessity (CCN) for the construction of transmission facilities consistent with the PUCT Substantive Rules;

· Resolve disputes between ERCOT, TDSPs, consumers, and other market participants concerning transmission projects consistent with the PUCT Substantive Rules.
Regional Planning Group Responsibilities

ERCOT leads three regional planning groups (North, South, and West) in the consideration and review of proposed projects to address transmission constraints and other system needs.  Participation in these regional planning groups is required of all TDSPs and is open to all market participants/stakeholders, consumers, and PUCT staff personnel.  ERCOT staff is responsible for leading and facilitating the RPG processes.

The goals of these regional planning groups are:

· Coordinating transmission planning and construction to ensure that the ERCOT and NERC planning standards are met, that a proposed project addresses ERCOT planning criteria requirements, and that transmission upgrades address needs;

· Improving communication and understanding between neighboring TDSPs on operating procedures, SPSs and RAPs that respond to contingencies, voltage deviations, and facility overloads;

· Preventing inefficient solutions to regional problems through a coordinated effort and resolving the needs of the interconnected transmission systems while ensuring a reliable and adequate network;

· Seeking a cost-effective balance between costs and lead times in the plans produced to ensure and maintain reliable service;

· Planning the bulk transmission system with sufficient lead time to avoid the unnecessary upgrades to the underlying transmission systems taking into account the transfer capacity needs between load and generation pockets to avoid unreasonable congestion costs;

· Along with operations personnel, helping to develop coordinated SPSs and RAPs for new problems that occur, and for problems that appear likely to occur based upon the transmission planning simulations;

· Allowing for stakeholder/market participant and consumer review of all proposed transmission project additions through the submission of adequate project scope documents (refer to the Project Scope subsection for additional details);

· Allowing for REPs to understand the scope and magnitude of all proposed, planned, and approved transmission projects within ERCOT, so that each can appropriately reflect expected wires cost increases into their retail pricing;   
· Integrating renewable technologies under PUCT Substantive Rules and Legislative mandates.
Project endorsement through the ERCOT Regional Planning process is intended to support, to the extent applicable, a finding by the PUCT that a project is necessary for the service, accommodation, convenience, or safety of the public within the meaning of PURA §37.056 and PUCT Substantive Rule § 25.101.

ERCOT PLANNING PROCESS

Posting of Documents and Communication 

ERCOT Staff will maintain a controlled access area on the ERCOT Internet website listing all projects and system planning related data unless it is considered protected or proprietary information.  Access to such information is controlled because this information is considered protected Critical Energy Infrastructure Information by FERC and the Department of Homeland Security.  This site will be the official channel for providing information to the stakeholders/market participants.  In addition, ERCOT staff will notify stakeholders via email of important items posted and this will constitute official notice of the posting.

Generation interconnection requests will remain confidential until an interconnection agreement or financial agreement for transmission construction is completed with a transmission owner.  At that time, the generation project will be regarded as a confirmed project and will be posted on the ERCOT Internet website along with copies of generation interconnection impact studies and related transmission projects.

Primary communications with the regional planning groups will be via email and open meetings throughout the year.  The ERCOT Lead Planning Engineer in each planning region will be the primary contact for all activities and reviews within that region.

Planning Process

The planning process begins with computer modeling studies of the generation and transmission facilities and substation loads under normal conditions in the ERCOT system.  Contingency conditions along with changes in load and generation that might be expected to occur in operation of the transmission grid are also modeled.  To maintain adequate service and minimize interruptions during facility outages, model simulations are used to identify adverse results based upon the planning criteria and to examine the effectiveness of various problem-solving alternatives.
The effectiveness of each grid configuration and facility change must be evaluated under a variety of possible operating environments because loads and operating conditions cannot be predicted with certainty.  As a result, repeated simulations under different conditions are often required.  In addition, options considered for future installation may affect other alternatives so that several different combinations must be evaluated, thereby multiplying the number of simulations required.

Once feasible alternatives have been identified, the process is continued with a comparison of those alternatives.  To determine the most favorable, the short-range and long-range benefits of each must be considered including operating flexibility and compatibility with future plans. 

Major Project Input from Stakeholders

Major projects (345-kV and above) require a significant amount of time to develop, study, review, and possibly approve.  These large projects should be reviewed, at several times by the RPG during the course of the transmission planning process described in this document.  They will be presented to the group at the initial study scope stage, in the middle of the study, and when the study is completed.  This should prevent iterative/repetitive wasteful study work from being performed.
Supervise Processing of Requests For New Generation Interconnection or Generation Additions
As required under PUCT Substantive Rules, ERCOT will receive all new generation interconnection requests and additions in accordance with the procedure entitled “GENERATION INTERCONNECTION REQUEST PROCEDURES.”  As a part of that process ERCOT will perform a steady-state security screening study to determine site feasibility for interconnection and at what level the generator can expect to operate with other generation in the area in operation before significant transmission additions are necessary.  ERCOT will also make a very rough estimate of the transmission system additions needed to integrate the new generation.  This information in the form of a report will be presented to the generating entity requesting interconnection, and the generating entity can then decide if it wants to continue to request interconnection at that site or withdraw the application.  At that time, ERCOT will inform the generating entity if it considers the proposed site to be inappropriate to the point that ERCOT will not support the addition of transmission needed to integrate the project into the transmission system.  If the generating entity decides to go forward at the designated site, ERCOT will then initiate a full interconnection study with the transmission owners of the respective RPG with the lead TDSP designated as the one directly affected by the interconnection.  Generation interconnection requests will remain confidential until an interconnection agreement or financial agreement for transmission construction is completed with a transmission owner.  An official letter from a municipal utility or electric cooperative will also serve as a public commitment.  At that time, the generation project will be regarded as a confirmed project and will be posted on the ERCOT Internet website along with copies of generation interconnection impact studies and related proposed transmission projects.  Generation interconnection projects will not be reviewed in the RPG process unless the interconnection transmission lines are in excess of five miles in length.  These transmission projects will then enter the open process for final RPG concurrence of the projects associated with the generation plant dependent upon the firm commitments of the generation owner. 
Types of Network Solutions

A transmission project designated as “without generation re-dispatch options” indicates that the binding constraint(s) driving the need for the project does not have any generators whose dispatch can be altered to eliminate an ERCOT Planning Criteria reliability violation.  Economic evaluation is necessary only of alternate transmission project upgrade options.  It is imperative that these reliability-justified projects continue to be identified and built in a timely manner.  

For any grid-related system security issue where the mix of existing generators in the market can have their commitment and dispatch altered to eliminate security violations, the grid limitation is generation related.  If a non-transmission upgrade alternative is available, a comparative economic evaluation is warranted to determine the most economically efficient energy delivery option, and therefore, can be identified as “with generation re-dispatch options.”  Non-transmission alternatives include, but are not limited to, load interruption (DSM), Out of Merit Capacity (OOMC), Out of Merit Energy (OOME), Local Balancing Energy (LBE), and Reliability Must-Run (RMR) services.  These components contribute to local congestion costs currently “uplifted” or socialized, in a similar manner to wires charges, and therefore fall into the desired optimization mix necessary to minimize energy delivery costs.  Demand (load) response may also be considered an option, if it can be feasibly evaluated as a reliable option.

ERCOT System Operations utilizes an Energy Management System (EMS), which can issue RMR, OOMC, and OOME instructions as necessary to ensure that the proper mix of generation will be online and dispatched to the proper output levels to ensure secure and reliable real-time operation.  When evaluating the transmission system, a security-constrained unit commitment and economic dispatch algorithm will be used, if available, to determine if a secure commitment and dispatch combination exists for potential binding transmission constraints.  While traditional power flow tools can determine what transmission upgrades are necessary to render re-dispatch of generation unnecessary, the economic implications associated with the cost of energy is not captured.  ERCOT will endeavor to develop reasonable comparisons of options. 

Project Scope

Transmission projects (60-kV and above) planned to be developed by ERCOT staff, TDSPs, and other market participants should maintain a consistent structure that contains the following elements:

· A description of the reliability and/or economic problem that is being solved;
· The proposed project description, feasible alternative(s) considered, data, and all studies supporting the need for the project in electronic format required (data should be in PTI PSSE RAWD format).  Also, please include accurate maps and one line diagrams showing locations of project and feasible alternatives (AutoCad or other electronic format required);
· Analysis of rejected alternatives, including cost estimates, effect upon transfer capability, and other factors considered in the comparison of alternatives with the proposed project;
· Assumptions modeled in performance studies such that credible performance deficiencies can be identified through study;
· Performance analyses that are consistent with system operating practices and procedures and are compliant with the ERCOT Planning Criteria;
· A documented process to identify specific performance deficiencies (reliability and economic);
· Stakeholder/market participant review of the assumptions justifying transmission projects based on economic benefits as opposed to reliability criteria violations;
· Both transmission and non-transmission solutions to performance deficiencies should be considered where possible.  Estimates of costs should account for transmission investments, system losses, and congestion relief.  To the extent generation dispatch can alleviate reliability needs, both reliability and economic impacts should be considered in the selection of solutions;
· Consideration of alternatives submitted by market participants and due consideration of their transmission project proposals, and with the provision of an opportunity for timely input by other stakeholders;
· Implementation of planned solutions on a schedule that permits adjustment of scope or schedule when study conditions change significantly;
· When resource limitations prevent the timely completion of all needed projects, project service dates should be prioritized considering the severity of need and the project-specific limitations such as construction clearance availability, equipment lead-times, and regulatory approval processes.  Prioritization should be performed initially by the responsible TDSPs and the associated planned in-service dates entered in TPIT; subsequently, ERCOT and other stakeholders would then have the opportunity for comment or discussion with the responsible TDSP regarding the prioritization.

Submitted Transmission Proposals for ERCOT Review

A two-tiered evaluation and approval process will be used to separately address small (local) and major (bulk) transmission planning projects.  Project proposals that are submitted should be consistent with the format prescribed in the Project Scope section, provide the phone number and email address of the single point of contact person to respond to ERCOT Staff and RPG participant questions, as well as provide the SSWG power flow cases used as a basis for the study and associated PSS/E IDEVs or PowerWorld Auxiliary files that describe the proposed project.  ERCOT Staff and RPG participants may request additional information if necessary to complete their evaluation.

The first tier is for ‘small’ projects that will consist of those proposals that are 138-kV and below not requiring a CCN, all autotransformer additions or upgrades, transmission switching station construction, and transmission reactive support additions.  These first tier projects will be submitted for review to the respective ERCOT Regional Planning Group only.  Once the review process is complete and the project is approved, the group, through ERCOT, will issue a letter of acceptance.  ERCOT will have coordinating authority over the planning activity through their membership on each RPG.  This review of the ‘small’ transmission projects is needed to ensure a coordinated effort between TDSP’s, as well as, to allow the REPs to understand the amount of proposed transmission costs over the planning horizon so that it can be factored into retail pricing.

The second tier is for ‘major’ transmission projects at 345-kV and above or any other project proposal that will require a CCN.  These would be submitted for review to the respective ERCOT RPG as well, but would also be evaluated independently by ERCOT staff.  Once ERCOT has completed their assessment, an approval letter would then be issued for the project if so warranted.

Projects that will be exempted from the RPG review process are:
· Construction necessary to connect and support individual load customers to the system or accommodate load growth of existing individual customers;
· Replacement of failed, obsolete, or aged equipment, except in cases where such equipment is replaced with higher rated equipment for the purpose of increasing transfer capability.
The ERCOT review process consists of the following steps:

· Transmission projects for review are submitted to the ERCOT Lead Planning Engineer (LPE) for the corresponding planning region

· ERCOT will provide electronic copies of the submittals to members of the corresponding ERCOT Regional Planning Group to solicit comments within seven days of receipt.

· All concerns/questions or objections about a project should be submitted to the corresponding RPG and ERCOT Lead Planning Engineer for the planning region within 21 days after ERCOT’s transmittal to members of the corresponding RPG.

· Any questions related to data deficiency should be submitted to ERCOT and the requestor immediately.

· If concerns/questions or objections about a project are received, the project will be put into “study mode” for an additional 28 days to resolve those concerns as determined by the ERCOT Lead Planning Engineer in that region.
· ERCOT will assume acceptance of the project if no concerns/questions or objections are provided within 21 days of ERCOT’s transmittal to members of the corresponding RPG.

· ERCOT will consider all productive comments and factor it into their independent review of the project.  The comments provided to ERCOT and RPG should be constructive and viable.  Comments should be based on good utility practice, and sound engineering judgment and suggestions should be able to be implemented by the transmission provider constructing and operating the project.    

· ERCOT’s independent analysis will be based upon the ERCOT Planning Criteria and NERC Planning Standards and may include some review for market activities (economic evaluation).

· Regional Planning Group members and PUCT Staff should each provide a “single” complete comment from their company about each project by the end of the 21-day review period rather than sending multiple comments at various times. A single comment will help ERCOT and the transmission provider keep track of the comments and develop an appropriate response.
· For the ‘small’ tier projects, the RPG will try to complete their review for a project in 45 days or less.  If the RPG is unable to complete their review based within 45 days, ERCOT will contact the requestor to provide a reason for the delay and expected completion time.

· For the ‘major’ tier projects, ERCOT will try to complete their independent analysis and review for a project in 90 days or less.  If ERCOT Staff is unable to complete their independent analysis and review based on RPG input within 90 days, ERCOT will provide the requestor a reason for the delay and expected completion time.
· ERCOT will post all recommended transmission projects, including support information for the projects, on its website and notify the corresponding ERCOT Regional Planning Group distribution lists of the posting.

· At the appropriate time intervals ERCOT will schedule open meetings for all interested parties to discuss the transmission projects prior to their final consideration.  

Recommended Transmission Projects to ERCOT Board

Following the RPG open meetings and after all remaining questions have been answered, ERCOT will determine which 345-kV and special transmission projects are to be submitted to the ERCOT Technical Advisory Committee (TAC) for information purposes and to the ERCOT Board for review, concurrence and endorsement.  Projects recommended by ERCOT Staff that do not receive TAC’s concurrence will be presented to the Board for their consideration and final determination.  All other transmission projects will be handled and supported by ERCOT Staff with input from the RPGs.

Determine Designated Providers of Transmission Additions

Following ERCOT Board concurrence, ERCOT Staff will determine designated providers for the recommended transmission projects.  The default transmission providers will be those transmission providers that own the end points of the new projects.  Those transmission providers can agree to provide or delegate the new facilities or inform ERCOT that they do not elect to provide the new facilities.  If a default provider elects not to provide a recommended new facility, ERCOT will consider offers from other providers based on the merits of their proposal.  If different providers own the two ends of the recommended project, ERCOT will designate them as co-providers of the recommended project, and they can decide between themselves what parts of the recommended project they will each provide.  If they cannot agree, ERCOT will determine their responsibility following a meeting with the parties.  If a designated provider agrees to provide a project and does not diligently pursue the project within the time frame specified before a CCN is granted, ERCOT will designate an alternate provider based on the merits of the proposals submitted by other providers.

Notify PUCT of Recommended Transmission Projects

ERCOT will formally inform the PUCT of all ERCOT Board-recommended transmission projects and of the designated providers for those projects.  ERCOT will then support those projects in future CCN proceedings required for those projects through the use of filed supporting documents and testimony if necessary.  ERCOT will also track via TPIT the status of these projects as they are implemented.

Regulatory Authorization

Most new transmission line construction and some line reconstruction require the approval of the PUCT.  It is the responsibility of the transmission service provider building the facility to apply for and obtain the Certificate of Convenience and Necessity (CCN) and all other required regulatory approvals.  The present PUCT rules allow the PUCT up to 12 months for consideration of the CCN, with some provisions for expedited approval of uncontested applications and critical projects.  The need to perform a routing study and for the transmission service provider to hold public meetings typically adds another 12 months to the time required to certify and build a new transmission line.  In most new transmission projects, the acquisition of right of way and construction can take up to 12 months after a CCN is granted by the PUCT.  As a result, firm commitments should be made at least three years ahead of required in-service dates for most transmission line projects, and some projects may require commitments four to eight years in advance of system needs.

Transmission Line Routing

In the case of new transmission lines, ERCOT performs no specific routing evaluation or proposal at this stage other than generally trying to favor existing rights of way and avoiding known congested or environmentally sensitive areas.  Specific routing evaluations and proposals are the responsibility of the particular transmission service provider that develops and constructs each project.  ERCOT encourages them to address landowner concerns and attempt to reach a mutually acceptable resolution, recognizing this cannot be done unilaterally.  If that cannot be done, the specific routing issues may be raised and addressed at the PUCT in CCN proceedings related to the particular project, if applicable.

PROJECTION OF OPERATING CONDITIONS AND FUTURE TRANSMISSION CONSTRAINTS
[This next section is dependent upon available resources.  Projection of operating conditions are currently not able to be provided and additional resources will be necessary to perform all these functions well.]
ERCOT will continually monitor the transmission system for current constraints through an ongoing review of frequent or actual operations.  ERCOT will attempt to anticipate where load areas do not have access to adequate competitive generation due to constraints.  ERCOT will also monitor the transmission system for current reliability constraints by noting when load in ERCOT cannot be served with all transmission facilities being operated subject to first contingency limits.

Projection of operating conditions with possible identification of generation and transmission problems will lead to more efficient control, reduced risk, and increased market liquidity.  ERCOT will examine operating conditions two to three months ahead, seasonal to one year ahead and one to five years ahead.  Planning study methods and assumptions will be adjusted to match those used by ERCOT System Operations.  The three-month and one-year ahead operating conditions will be provided to ERCOT and TDSP operations personnel to make preparations for possible future operating conditions.  One- to five-year ahead operating conditions will be the basis for developing and supporting transmission additions.     

Two to Three Months Ahead [Currently, only TCR calculations being performed, other items would require additional resources]
On a monthly basis, looking at a single month three months into the future, ERCOT will evaluate the transmission system (including known transmission and generation maintenance outages) using several generation dispatch scenarios to:

1. Determine adequate generation supply for the month using known transmission and generation maintenance schedules [NEW]
2. Identify risk and possible unserved energy (loss of load) [NEW]
3. Project transmission congestion and limits [NEW]
4. Determine monthly zonal TCR (or firm transmission rights TFR) amounts

5. Review dynamic stability and voltage transfer limits [NEW]
Seasonal to One Year Ahead [Currently some of 3 and 4 is being performed; other items would require additional resources]
On an annual basis after the SSWG Dataset A base cases (seasonal) are created, ERCOT will evaluate the transmission system (including known transmission and generation maintenance outages)  using several generation dispatch scenarios to:

1. Determine adequate generation supply for the season, on peak and off peak [NEW] 
2. Identify risk and possible unserved energy (i.e., loss of load)  [NEW, UPLN NPM Software]
3. Project transmission congestion and limits [Some of this is currently done with CSC/CM work and reliability assessment; including new Uplan NPM would help identify congested lines]
4. Identify possible transient stability and voltage transfer limits [done piecemeal]
One to Five Years Ahead
On an ongoing basis using SSWG Data Set B base cases, ERCOT will evaluate the transmission system using several generation dispatch scenarios to:

1. Determine adequate generation supply [Some of this is currently done periodically]
2. Identify risk and possible unserved energy (i.e., loss of load)  [NEW]
3. Project transmission congestion and limits [Including new Uplan NPM would help identify congested lines]
4. Identify possible transient stability and voltage transfer limits

5. Develop transmission additions taking into consideration the benefits of bulk transmission upgrades and the associated relief to underlying transmission congestion

6. Evaluate proposed transmission projects over a minimum of a ten-year horizon

COMPUTER SIMULATIONS USED IN THE PLANNING PROCESS
Power system planning is one element of a broader process that leads, ultimately, to the construction of needed facilities.  To assess various transmission and non-transmission (generation and load) alternatives, computer models require large amounts of data and projections related to loads, generation, and transmission.  Planners use detailed electrical-engineering computer models to assess these alternatives.  Model results, combined with information on costs, environmental effects, facility siting, and regulatory requirements, lead to financial and regulatory assessments of different projects.  Ideally, these plans lead to the construction of needed projects, cost recovery (including a return on investment) for TDSPs, and transmission rates that charge users for the services they receive.

The purpose of power system planning is to identify a flexible, robust, and implementable system that reliably facilitates competition among suppliers and users and serves all loads in a cost-effective manner.  Meeting this planning goal requires both technical (electrical engineering) analysis of different system configurations and economic analysis of different projects.  The computer models used by system planners serve a more modest goal.  The modeling tools show how a particular bulk-power system will behave under a specific set of conditions.  They calculate voltages at each bus (node) in the power system and power flows between adjacent buses.

While several types of models are used for planning, they share important characteristics.  The most important feature is that the models analyze a particular time period (e.g., the expected summer peak hour in 2004).  The system planner must evaluate many scenarios using models to simulate how the system will likely behave under a range of conditions and over various periods of time.

The models do not, by themselves, suggest or determine system enhancements.  Instead, they allow the power system planner to simulate the operation of the power system under a range of possible contingencies (e.g., removing a line from service) to see how the system performs.  The planner models various infrastructure enhancements to see if they improve system performance to meet both reliability and market needs.  The planner uses this information to determine if a proposed enhancement is adequate.  The planner must determine which enhancements to model and under what conditions to model the enhancements.

Modeling power systems is difficult and requires specialized computer tools, because of the scope of the system being modeled rather than the complexity of the individual elements.  The problem is that each study, which is essentially a snapshot of a point in time, must cover a broad geographic area, including tens of thousands of pieces of equipment.  Alternating current (AC) power systems have few devices that directly control the power flow on individual transmission lines, so it is not possible to segregate a piece of the power system for study.  Conditions on one part of the system affect the way the entire system behaves.

Because these analyses must be conducted over the whole ERCOT network, the models require significant amounts of data (some of which is commercially sensitive).  Analyzing a condition of practical interest requires numerous model runs.  The planner cannot know which individual power lines will be out of service because of maintenance or failure at some future time.  Therefore, the system must be modeled repeatedly, removing individual pieces of equipment or transmission line segments from the model one at a time.  In addition, the planner must model the system under a range of generation conditions, including different output levels and forced outages.

Different models are used for steady-state, dynamic, and short-circuit analysis, but they all express their results in terms of voltages at each bus and flows through each line and transformer.  The models do not select the conditions to be modeled.  Neither do they decide what constitutes acceptable performance.

Steady-State Models

Load flow models, the most widely used tools in transmission planning, calculate the steady-state flows through lines and transformers and the bus voltages throughout the power system under specific conditions.  The system planner starts with a model of the system for the time to be studied (e.g., the summer 2004 peak demand).  The base case includes system conditions as they are expected to exist at that time, including existing transmission lines and transformers, any new equipment, less any equipment that is retired or no longer in service.  Generation and load are set at their expected levels at each bus.  The model is run to determine the flows in each line and transformer and the voltages at each bus.  These values are examined to assure that no bus voltage is outside its normal operating range and that no line flow is above its limit.  The software permits easy manipulation of the input data to test different conditions and contingencies.  Loads and/or generation can be adjusted up and down individually or in blocks.
The planner then uses the load-flow model to examine various contingency conditions.  The model calculates flows and voltages when, one at a time, each line, transformer, generator, or other element is taken out of service.  The planner then uses the model to analyze all credible contingencies; the line flows and bus voltages are examined to assure that all facilities are within their emergency ratings.
Dynamic Models

While steady-state modeling examines the power system under steady-state conditions, dynamic modeling examines how the system responds to various disturbances that tend to destabilize it.  These models analyze system behavior over time intervals ranging from cycles to seconds.  They analyze both real-power and voltage stability.  All the information required for steady-state modeling is required for stability modeling.  Additional information concerning the dynamic response of the generators and other equipment is also required, including generator inertia, transient and subtransient impedances, governor control characteristics, automatic voltage- regulator characteristics, and protective-relaying response times.  Analyzing a power system’s dynamic stability is much more complex than modeling steady-state performance.

Transient stability analysis examines the power system’s response to severe and sudden changes in system conditions, such as faults, generator tripping, or switching operations.  Here, the models identify potential problems with real-power and voltage swings and with generators losing synchronism with the power system.  Steady-state stability analysis is similar to transient stability analysis but deals with the system’s ability to withstand small disturbances without losing synchronism.

Voltage stability analysis tests the system’s vulnerability to voltage collapse.  Although different tools are used to examine system dynamic performance, the results are typically converted into line-loading limits and generator-operating restrictions.  By imposing these restrictions on the system before a contingency occurs, the system will remain stable during and after the contingency.  Longer transmission lines weaken the coupling between generators and make it easier for generators to pull out of step (lose synchronism). 

Fast-acting devices, such as dynamic stabilizers on generators and FACTS (flexible AC transmission system) devices, including static var compensators and superconducting magnetic energy storage, can improve system stability and increase the transmission system’s capacity.  Dynamic models are used to identify the need for such devices and to quantify how much improvement each device can offer, to determine where to locate the devices, and to specify what control action the devices should take.

Short-Circuit Models

Short-circuit modeling is used to help design the system-protection equipment and to assure that circuit breakers are capable of withstanding and interrupting the largest possible fault current.  Short-circuit analysis determines how much fault current might flow at each node in the grid if a short circuit occurs.  This information is important because excessive fault current can damage equipment and pose a safety hazard to workers.

Short-circuit studies are done for three reasons: to make sure any change to the system (e.g., adding a generator, reconfiguring lines, or changing a transformer) does not raise fault currents above the interrupting capability of the existing circuit breakers; to inform the designers of new substation equipment the size of breakers that are needed at that location; and to provide information for setting protective relays.  These studies are critically important and regularly identify circuit breakers and other equipment that must be upgraded or replaced.  However, short-circuit concerns do not generally constrain transmission use because the problems can usually be resolved at modest cost. 

Much less data are needed for short-circuit modeling than for load flow or stability analysis because the geographic scope of short-circuit modeling is very limited.  Most loads do not contribute to fault currents, so they need not be modeled.  Also, only a few conditions (generally the worst conditions) must be modeled, further simplifying the task.  Additional data, however, are required on the equipment being modeled, such as generator transient and subtransient impedances, as well as data for the transmission line and transformer.

Computer Software

Planning simulations are performed using commercially available software suites including PTI Power System Simulator for Engineers (PSS/E), PTI Managing & Utilizing System Transmission (MUST), PowerWorld Simulator, PTL Transient Security Assessment Tool (TSAT), PTL Voltage Security Assessment Tool (VSAT) and PTL Small Signal Analysis Tool (SSAT).  In addition, ERCOT has recently expanded its planning tools to include UPLAN Network Power Model (NPM) that simulates both forward-market and real-time dispatch to determine production costs.  UPLAN NPM consists of an integrated generation, nodal transmission, and load model that performs a chronological, hourly, security-constrained unit commitment and economic dispatch of all the generation units in the ERCOT market to ensure that N-1 transmission security is maintained while serving all of the substation loads.
UPLAN NPM mimics the security constraint function provided operations on a daily basis to ensure that generation schedules, which are submitted by QSEs, are adequate to provide a security constrained system (i.e., any N-1 transmission contingency will not overload any remaining elements of the grid).  UPLAN NPM adjusts the generation units on an hourly basis that are online and their dispatch levels to ensure that system security is always maintained in the most economical manner.  When operations personnel determine that certain generating units needed for reliability aren’t scheduled for operation by the QSEs that control them, they issue OOMC and/or RMR instructions to ensure that system security can be maintained.  Additionally, operations personnel determine any increases or decrease to specific unit schedules that will be necessary to achieve system security for all hours during the next day and then issue OOME up and OOME down instructions to ensure secure operations.  UPLAN NPM performs the same security constraint analysis on an hourly basis during the simulation period of interest and through the use of RMR, OOMC, and OOME actions, ensures that the reliability of the system is maintained while serving all of the substation loads in an N-1 transmission-secure manner.  The only time that UPLAN NPM will not serve all of the substation loads in the system is when no N-1 transmission-secure generation unit commitment and dispatch combination exists to reliably serve the load.
These simulations require several types of forecasted information that is supplied by various entities.  Diversified substation load forecasts are derived from the load forecasts from serving-entity systems and undiversified substations.  The load-serving entity distribution planning requirements, including new substations as well as the load forecasts, are communicated to ERCOT through the Annual Load Data Request (ALDR) process.  However, large portions of the future power supply resources projected by load entities are unspecified, that is, there are neither long-term commitments nor accurate predictions for future power supply requirements.  This, combined with the short lead-time to build new generation, shortens the transmission planning horizon for new resources to less than three years.  Thus, forecasts of generating unit commitment schedules and output levels are often based on the planner’s best judgment.






