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DISCLAIMER

This document was prepared by the Electric Reliability Council of Texas (ERCOT) System Planning Technical Operations staff.  It is intended to be a report of the status of the transmission system in the ERCOT region and ERCOT’s recommendations to address transmission constraints. Transmission system planning is a continuous process.  Conclusions reached in this report can change with the addition (or elimination) of plans for new generation, transmission facilities, equipment, or loads.

ERCOT AND ITS CONTRIBUTING MEMBER COMPANIES DISCLAIM ANY WARRANTY, EXPRESSED OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE WHATSOEVER WITH RESPECT TO THE INFORMATION BEING PROVIDED IN THIS REPORT.

The use of this information in any manner constitutes an agreement to hold harmless and indemnify ERCOT, its Member Companies, employees, and/or representatives from all claims of any damages. In no event shall ERCOT, its Member Companies, employees, and/or representatives be liable for actual, indirect, special or consequential damages in connection with the use of this data. Users are advised to verify the accuracy of this information with the original source of the data.

EXECUTIVE SUMMARY

There are a number of existing limitations in the transmission system in the Electric Reliability Council of Texas (ERCOT) that have jeopardized service to load, have affected market participants’ choice of electricity providers and have limited market transactions.

The current major ERCOT transmission constraints are:

· South Texas To North Texas

· To and From West Texas

· To and From South Texas and the Rio Grande Valley

· To Dallas, Denton, Collin and Tarrant Counties

· From Northeast Texas

· From Houston Area

ERCOT has supported and recommended the following major projects, currently under development by transmission service providers, that will help mitigate these constraints.

· Morgan Creek-Twin Buttes-Red Creek-Comanche Switch 345 kV Line

· Graham-Jacksboro 345 kV Line

· Lon Hill-Rio Hondo and Lon Hill-Edinburgh 345 kV Lines Series Capacitor Compensation

· San Miguel-Pawnee 345 kV Line and Establish Pawnee 345 kV Station

· Pawnee-Coleto Creek 345 kV Line

· Monticello-Farmersville-Valley Junction-Anna Switch 345 kV Line

· Paris-Anna 345 kV Line

· Venus-Liggett 345 kV Line

ERCOT has reviewed and recommends the following major projects that have been proposed by individual transmission service providers.

· Centerville Switch-McCree Switch 345 kV Line 

· Establish White Point 345 kV Switching Station and 138 kV Upgrades

· Upgrade Cedar Bayou-King-North Belt-TH Wharton 345 kV Corridors

· Edinburg-Bates-McAllen 345 kV Line

· McAllen-Brownsville-LaPalma 345 kV Line

ERCOT will lead three regional planning groups to determine additional actions needed to serve load and continue to resolve transmission constraints. Major projects being considered are:

· Jacksboro-West Denton 345 kV Line

· Jacksboro-Willow Creek-Parker 345 kV Line Upgrade

· West Denton-NW Carrollton 345 kV Second Circuit

· Watermill-Cedar Hill 345 kV Second Circuit

· Anna Switch-Collin-NW Carrollton 345 kV Line Upgrade

· Salem-Bryan/College Station-TNP One 345 kV Line

· Clear Springs-Zorn-Harris Branch-Gabriel-Salado 345 kV Line

· Cuero-Holman 345 kV Line and Establish Cuero 345 kV Switch Station

· Coleto Creek-Cuero 345 kV Line 

· San Miguel-Laredo 345 kV Line

· Laredo-Bates-Edinburg 345 kV Line

· Red Creek-Comanche Switch 345 kV Second Circuit

· Twin Buttes-Rio Pecos 345 kV Line and Autotransformer

· Comanche Switch-Killeen Switch 345 kV Line

· Many 138 kV and 69 kV System Additions/ Upgrades including Autotransformers

INTRODUCTION

The ERCOT power system consists of those generation, transmission, and distribution facilities that are controlled by individual entities, such as electric utilities, electric cooperatives, transmission service providers, and generation resources, which function as part of an integrated and coordinated power supply network. On July 31, 2001 the ERCOT region began operations as a single control area under the direction of ERCOT.

The Texas legislature deregulated the electric wholesale power market in 1995 and mandated the opening of the electric retail power market to competition in most of ERCOT by 2002.  Significant load growth combined with these changes will dramatically affect management of the transmission service in the ERCOT region.

The interconnected transmission systems are the principal means for achieving a reliable electric supply.  They tie together the major electric system facilities, generation resources, and customer demand centers.  These systems must be planned, designed, and constructed to operate reliably within thermal, voltage, and stability limits while achieving their major purposes.  These purposes are to:

Deliver Electric Power to Areas of Customer Demand — Transmission systems provide for the integration of electric generation resources and electric system facilities to ensure the reliable delivery of electric power to meet continuously changing customer demands under a wide variety of system operating conditions. 
Allow Economic and Competitive Exchange of Electric Power Among Systems — Transmission interconnections between systems, coupled with internal system transmission facilities, allow for the economic and competitive exchange of electric power among all systems and industry participants.  Such transfers help to reduce the cost of electric supply to customers and provide a more liquid market.

Provide Flexibility for Changing System Conditions — Transmission capacity must be available on the interconnected transmission systems to provide the flexibility needed to handle a shift in facility loadings caused by the maintenance of generation and transmission equipment, the forced outages of such equipment, and a wide range of other system variable conditions, such as construction delays, higher than expected customer demands, and generating unit fuel shortages.

Electric power transfers have a significant effect on the reliability of the interconnected transmission systems, and must be evaluated in the context of the other functions performed by these interconnected systems.  In some areas, portions of the transmission systems are being loaded to their reliability limits as the uses of the transmission systems change relative to those for which they were planned, and as various obstacles prevent new facilities from being constructed as planned.  Efforts by all industry participants to minimize costs will also continue to demand maximum loadings, within safety and reliability limits, on the existing transmission systems.

The existing and approaching competitive electricity environment is fostering an increasing demand for transmission services.  With this focus on transmission and its ability to support competitive electric power transfers as opposed to traditional integrated utility operation, all users of the interconnected transmission systems should understand the electrical limitations of the transmission systems and the capability of these systems to reliably support a wider variety of energy transfers.  The challenge is to plan and operate transmission systems that provide the requested electric power transfers while maintaining overall system reliability.

Traditional planning methods using known generation resources and pairing them with known load are no longer possible.  It is uncertain as to which generation will be displaced by newer resources and when, and how new generation will affect existing facilities and the transmission system.

Electric systems must also be planned to withstand probable forced and maintenance outages at projected customer demand and anticipated electricity transfer levels.  Extreme but less probable contingencies measure the robustness of the electric systems and should be evaluated for risks and consequences.  The ability of the interconnected transmission systems to withstand probable and extreme contingencies is evaluated by simulated testing of the systems.

PURPOSE

This report fulfills the requirements of the Public Utility Regulatory Act (PURA), as amended by Senate Bill 7 in 1999.  PURA section 39.155(b) states:

“The ERCOT independent system operator shall submit an annual report to the commission identifying existing and potential transmission and distribution constraints and system needs within ERCOT, alternatives for meeting system needs, and recommendations for meeting system needs.”

This report was prepared by ERCOT System Planning, Technical Operations, with the cooperation and assistance of transmission service providers, distribution operation companies, load serving entities, and generation entities.  It contains information that describes current known ERCOT system constraints, major transmission projects under study to relieve these constraints, and existing transmission projects recommended by ERCOT that address some of those constraints.  The new transmission projects discussed in the report are intended to ensure conformance to ERCOT Planning Criteria and North American Electric Reliability Council (NERC) system reliability standards.  Such projects will be recommended if they provide adequate service to load, interconnect new generation, and provide capacity for energy transactions.

This report documents the process of major changes and additions to the ERCOT transmission grid, helping to ensure continuity in the development of the transmission grid and consistency in the evaluation of grid adequacy.  It also helps document the need for new facilities and helps identify the benefits of each project planned, as well as the consequences of project delays.

In addition, this document communicates to generation entities, load-serving entities, other market groups, the public, and the Public Utility Commission of Texas (PUCT) the nature of transmission constraints and the projects being considered by ERCOT to relieve those constraints.  It serves as a starting point for developing proposed projects for approval via the ERCOT Transmission Planning Process, and it may be useful in the preparation of regulatory and other reports that require transmission grid planning information.
REPORT DEVELOPMENT AND PROCESS

Simulation of the transmission grid is necessary to develop this report.  Such simulation requires several types of forecasted information that is supplied by various entities.  Diversified station load forecasts are derived from the load forecasts from serving entity systems and undiversified stations. 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 no 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 best judgment.

A major assumption used in the development of this report is the level of reactive compensation (voltage control) planned on the system.  Future assessments and plans will be based upon achieving and maintaining the reactive capability for each load season.  With the wheeling of power through the transmission grid, the siting of power supply resources remote from the major load centers and a reduction in the use of older gas-fired generation during off-peak conditions, reactive compensation has become a very important component of system reliability and ERCOT system security.

The performance criteria used in evaluating system security include NERC Planning Standards and the ERCOT Planning Criteria.  Projects included in this report have been and are continuing to be studied for their ability to satisfy the requirements of these standards.

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 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 and 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. 

CONSERVATION, ENERGY EFFICIENCY AND DISTRIBUTED GENERATION PROGRAMS

Additional conservation, energy efficiency and distributed generation programs may help mitigate transmission constraints and the need for additional transmission.  However, in a deregulated retail market, it will be much more difficult to quantify such factors.  These factors will be included in future studies only to the extent to which the data can be quantified and locations identified.

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, 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 five years in advance of system needs.

TRANSMISSION LINE ROUTING

ERCOT's primary responsibility and concern is the reliability of the supply of electricity in an area that covers about 85% of the state.  In carrying out that responsibility, ERCOT performs hundreds of short-range and long-range technical studies to determine where potential problem areas may be and decide what solutions to the technical issues are appropriate.  When the studies indicate new electric transmission facilities are required, ERCOT initiates a review of the technical merits of such facilities before the projects are formally recommended by ERCOT.

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.  Indeed, it is impossible for ERCOT to do detailed routing evaluations given the number of potential projects to consider and the thousands of potentially affected properties.

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 reach a mutually acceptable resolution.  If that cannot be done, the specific routing issues can be raised and addressed at the PUCT in Certificate of Convenience and Necessity proceedings related to the particular project.  If necessary, contested issues of compensation to affected landowners are typically addressed in condemnation proceedings.

Routes shown in the drawings in this document are for illustration only.  Actual routes are the responsibility of the transmission service providers and the PUCT certification process.

ERCOT ENDORSEMENT

Initial inclusion and analysis of proposed transmission projects in this report does not constitute endorsement to begin construction, nor does it indicate a final decision on proposed need or project requirements.  ERCOT Board of Directors must approve proposed major projects in accordance with the following process: 

· ERCOT staff recommends needed major transmission facility additions based on identified constraints, and evaluates proposals from transmission providers and the requirements for integrating new generating facilities into the ERCOT system.

· ERCOT conducts an open process of review and comment on proposed major facility additions through committees and subcommittees.

· ERCOT staff submits final recommended transmission facility additions to the ERCOT Board of Directors for review and concurrence.

· ERCOT staff determines the designated providers of the additions.

· ERCOT notifies the PUCT of all Board supported transmission facility additions and their designated providers.

Projects proposed by individual transmission service providers may also be submitted directly to ERCOT for review.

REGIONAL PLANNING GROUPS

ERCOT is currently leading three regional planning groups (North, South, and West) to determine additional actions needed to resolve transmission constraints.  These groups are made up of one or more engineers and/or planners from all of the transmission service providers in each of the three regions.  The goals of these regional planning groups are as follows:

· To improve communication and understanding between neighboring transmission service providers on operating procedures and remedial action strategies that react to contingency, voltage, and facility overload problems.

· To help develop coordinated remedial action strategies, along with operations personnel, for new problems that do occur, and for problems that appear likely to occur based upon the transmission planning process.

· To coordinate transmission planning to ensure that the ERCOT and NERC planning standards are met and that all areas of concern are addressed with the good of the region in mind. The planning groups also attempt to prevent duplicate or excessive solutions to specific regional problems.

TRANSMISSION CONSTRAINT DEFINITION

A transmission constraint is a limit in the transmission system that prevents the reliable delivery of electricity from the source generation selected by the load serving entity.  It also prevents the full economic and competitive exchange of electric power among all market participants.

Transmission constraints complicate ERCOT system security management, lead to economic inefficiencies, and can create captive markets.  They reduce liquidity of the market and create “must run” generation, resulting in increased utilization of inefficient units and reduced utilization of more efficient units.  They could confer market power to the dominant supplier in a constrained area.

New transmission capacity provided by system improvements maintains reliable service to load; allows new generation to be fully integrated into the grid; provides for additional competition; and promotes lower energy prices.  A robust transmission network is required to support a liquid competitive electricity market.  Despite their operating importance, the direct cost of transmission facilities is a small fraction of the total cost of electricity, typically much less than 10% of a customer’s bill.

TRANSMISSION PLANNING CRITERIA

In order to maintain reliable operation of the ERCOT power system, all ERCOT market participants must observe and subscribe to certain minimum planning criteria.  The criteria set forth herein combined with the NERC Planning Standards constitute these minimum acceptable requirements. Tests outlined herein are performed to determine conformance to these minimum criteria; however, because ERCOT recognizes that events more severe than those outlined could cause separation, other tests may also be performed, if necessary, for informational purposes.

It is the responsibility of each ERCOT Transmission and Distribution Service Provider (TDSP) to perform appropriate tests to ensure the reliability of its own transmission facilities, and to recommend for further study by the ERCOT System Planning Function (SPF) or the ERCOT Reliability Operations Subcommittee (ROS) tests which examine effects of importance to multiple ERCOT TDSPs or the ERCOT power system.  Upon consideration of such recommendations, the ERCOT SPF and the ERCOT ROS shall coordinate the performance of tests, as necessary, to assess the reliability of the planned ERCOT power system.

The ERCOT Planning Assessment and Review Working Group (PARWG) will review the ERCOT Planning Criteria every three years to ensure it meets the requirements outlined in the NERC Planning Standards.  PARWG will periodically review the planning criteria, procedures, and practices of individual ERCOT TDSPs to ensure consistency with NERC and ERCOT criteria.

The interconnection philosophy of ERCOT is to minimize loss of load by remaining interconnected.  Interconnected system planning includes steady state and dynamic simulated testing by ERCOT TDSPs and the ERCOT SPF to represent specific occurrences for each type of contingency specified below or listed in Table I of the NERC Planning Standards (available at www.nerc.com). 

The contingency tests will be performed for reasonable variations of load level, generation schedules, planned transmission line maintenance outages, and anticipated power transfers.  At a minimum, this should include projected loads for the upcoming summer and winter seasons within a five-year planning horizon.  The ERCOT TDSPs involved should plan to resolve any unacceptable test results through the provision of transmission facilities, the temporary alteration of operating procedures (Remedial Action Plans), temporary Special Protection Systems, or other means as appropriate.

While the requirements listed in NERC Table I address most ERCOT planning concerns, tests will also be conducted to ensure that the planned system conforms to the following additional requirements:

1) The contingency loss of a double-circuit transmission line that exceeds 0.5 miles in length (either without a fault or subsequent to a normally cleared, non-three-phase fault), with all other facilities normal, should not cause: 

a) cascading or uncontrolled outages.

b) instability of generating units at multiple plant locations.

c) interruption of service to firm demand or generation other than that isolated by the double-circuit loss, following the execution of all automatic operating actions, such as, relaying and special protection systems.

Furthermore, no damage to, or failure of, equipment should result from the loss, and, following the execution of specific non-automatic predefined operator-directed actions (i.e., Remedial Action Plans), such as generation schedule changes or curtailment of interruptible load, no applicable voltage or thermal ratings should be exceeded as a result from the loss.

2) With any single generating unit unavailable, and with any other generation preemptively redispatched, the contingency loss of a single transmission element (either without a fault or subsequent to a normally cleared non-three-phase fault) with all other facilities normal should not cause:

a) cascading or uncontrolled outages. 

b) instability of generating units at multiple plant locations.

c) interruption of service to firm demand or generation other than that isolated by the transmission element, following the execution of all automatic operating actions, such as, relaying and special protection systems.

Furthermore, no damage to, or failure of, equipment should result from the loss, and, following the execution of specific non-automatic predefined operator-directed actions (i.e., Remedial Action Plans), such as generation schedule changes or curtailment of interruptible load, no applicable voltage or thermal ratings should be exceeded as a result from the loss. 

The ERCOT SPF is responsible for gathering load data for use in the ERCOT load flow cases via the ALDR.  The ERCOT ROS coordinates with the ERCOT SPF 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 NERC Planning Standards.  The Steady State Working Group (SSWG), Dynamics Working Group (DWG) and System Protection Working Group (SPWG) cooperate with the ERCOT SPF to create databases and perform tests as outlined in these criteria.

The databases created by the ERCOT ROS Working Groups and the ERCOT SPF are available for use by ERCOT market participants.  It is the responsibility of the individual ERCOT TDSPs to use these databases to perform the appropriate steady state and dynamic tests to evaluate the compliance of their transmission facilities with the ERCOT Planning Criteria and to recommend, for further study by ERCOT, tests which examine important effects to multiple ERCOT TDSPs or the ERCOT bulk power system.  Such tests are discussed by the ERCOT ROS and the ERCOT SPF and are subsequently performed under the direction of either the ERCOT SPF or the ERCOT ROS as appropriate.  The individual TDSPs affected by identified issues will pursue appropriate solutions.

COMMERCIALLY SIGNIFICANT CONSTRAINTS

This report does not address the establishment of “Commercially Significant Constraints” (CSCs), as described in the ERCOT Protocols.  CSCs are established annually in a stakeholder process for the purpose of supporting congestion management operations and allocation of zonal congestion management costs.  See ERCOT Protocols Section 7 for further explanation of that process. 

OVERVIEW OF ERCOT LOAD AND GENERATION

Population and Climate

The ERCOT area includes about 200,000 square miles.  It is a very diverse area – topographically, climatologically, and demographically.  Figure 1 shows a map of Texas with the population by county according to 2000 census data.  Approximate ERCOT boundaries are shown on the map.
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Figure 1 – 2000 Population by County

The counties range in population from Loving County in West Texas with a population of 67 to Harris County in Southeast Texas with a population over 3 million.  The ten most populous counties in ERCOT are Harris, Dallas, Tarrant, Bexar, Travis, Hidalgo, Collin, Denton, Fort Bend, and Cameron.  These counties correspond to the population centers of Houston, the Dallas-Fort Worth metroplex, San Antonio, Austin, and the Valley.  The ten least populous counties in ERCOT are Loving, King, Kenedy, Borden, McMullen, Kent, Roberts, Terrell, Sterling, and Glasscock.  These counties are in the Panhandle, West Texas, and South Texas.

Electrical Demand (Load) 

ERCOT represents a bulk electric system located totally within the State of Texas and serves about 85% of the electrical load in the state.  Figure 2 shows the monthly peak and minimum demands for the ERCOT system for 2000.
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Figure 2 – ERCOT 2000 Monthly Peak and Minimum Demands

It is clear that ERCOT is a summer-peaking system, due to hot weather with a high saturation of air conditioning, and usually has the lowest peaks in the spring and fall.  The month with the lowest peak is February, and that peak is 60.4% of the summer peak.  Except for the summer months, the minimum demands hover around 20,000 MW.

Load duration curves are a good way to get a “big picture” of the system.  A load duration curve is the hourly data for a time period arranged in decreasing order and plotted against the percent of time in the reference period.  Figure 3 shows the load duration curves for the ERCOT system for 1995 and 2000.   The hourly loads are from the FERC 714 filings for 1996 and 2001.
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Figure 3 – Load Duration Curves for 1995 and 2000

This graph shows that the shape of the load duration curve has not changed significantly in the last five years.  The minimum demand has increased from 15,840 MW in 1995 to 18,776 MW in 2000, a compound growth rate of 3.5%.  The maximum demand has increased by a compound growth rate of 4.3%.  The energy usage has increased by a compound growth rate of 4.5%. 

Load factor is the ratio of the average demand to the peak demand and indicates the variability in electricity demand (the higher the load factor, the less variability of demand in the system).  The load factor for ERCOT has remained almost constant: 55.7% in 1995 and 56.0% in 2000, but has decreased from 59.2% in 1992.  This decrease indicates that there is presently more variability in the ERCOT system than previously.

Peak load can be defined as the load that occurs only 25% of the time.  Base load is the minimum constant level of demand that is met, and therefore, levels of demand falling into the base load category occur at least 85% of the time.  Intermediate load is the load that is met between 25% and 85% of the time.  The peak and base loads are shown in the load duration curves for 1995 and 2000 in Figures 4 and 5, respectively.  
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Figure 4 – Load Duration Curve for 1995
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Figure 5 – Load Duration Curve for 2000

The peak load increased from 29,305 MW in 1995 to 36,232 MW in 2000, a compound growth rate of 4.3%.  The base load increased from 19,991 MW in 1995 to 24,753 MW in 2000, a compound growth rate of 4.4%.  These load growth rates increase the importance of maintaining current generating capability and of adding new generation to the ERCOT system.

Figure 6 shows the ERCOT annual system peak values since 1994 and the annual growth rates.

	YEAR
	ERCOT COINCIDENT HOURLY PEAK DEMAND, MW
	ANNUAL GROWTH

	1994
	43,588
	-

	1995
	46,668
	7.07%

	1996
	47,683
	2.17%

	1997
	50,150
	5.17%

	1998
	53,689
	7.06%

	1999
	54,849
	2.16%

	2000
	57,606
	5.03%

	2001
	54,288
	-5.76%

	
	Average Seven-Year Compound Growth
	2.18%


1999 value would have been greater if there had been no interruptible load curtailments at the time.

2001 value is preliminary until confirmed/updated by final settlement meter readings and corrections

performed by ERCOT Data Acquisition & Aggregation. 

Figure 6 – ERCOT Coincident Hourly Peak Demand

Between 1994 and 2001 ERCOT peak demand grew 24.55% (10,700 MW), not including even higher demands in 1999 and 2000.  During the same period very few bulk transmission additions have been made to the system to support this increased demand.

Figure 7 shows the historical coincident peak demands from 1995 through 2000 and the forecasted peak demands for 2001 through 2010 at different growth rates.  The 2.6% annual growth rate is the rate derived from the 2000 Annual Planned Service Request (APSR) and Annual Load Data Request (ALDR) data submitted by the load-serving entities. The data for 2001 is from the APSR, and data for the years 2002 through 2006 is from the ALDR.  Peak demands for 2007 through 2010 are derived from growth rates.  The 4.3% annual growth rate is the actual annual growth rate between 1995 and 2000. The 3.2% growth rate is the actual growth rate between 1990 and 2000.
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Figure 7 – ERCOT Peak Demands 1995-2010

It is easy to see that the peak demand has grown considerably since 1995 and is likely to continue to grow.  Although the peak demand in 2001 (not shown in the graph) was less than that of 2000 and 1999, ERCOT expects the peak to grow over the long term.  The lower peak demand for 2001 can be explained by a milder summer and a downturn in the economy.  Actual peak demand in 2001 was 16.33% (7,620 MW) greater than the peak demand in 1995.  

Location of Demand (Load)

Figure 8 is a map of ERCOT that shows the load by county for the summer of 2001.  Note that the loads used in the following maps and discussions are non-coincident peak demand forecasts provided in the October 2000 APSR by the load-serving entities.
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Figure 8 – Peak Demand by County for Year 2001

This figure shows that the greatest peak demand is in Harris County (12,280 MW).  The rest of the ten counties with the greatest load are Dallas (8,164 MW), Tarrant (5,108 MW), Bexar (4,114 MW), Travis (2,742 MW), Collin  (1,900), Denton (1,431 MW), Nueces (1,318 MW), Brazoria (1,155 MW), and Hidalgo (1,117 MW).  These high-load areas, not surprisingly, correspond to the high-population areas (Figure 1).  The ten counties with the least ERCOT load are Borden, Terrell, Briscoe, Kenedy, Crosby, Madison, Foard, Franklin, Motley, and McMullen; most of these counties are in West and South Texas, where population is lower than in other parts of the state.  Franklin county is in East Texas, where the population is greater, but the ERCOT system serves only part of that county.

Figure 9 shows the load growth expected between 2001 and 2006 by county.
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Figure 9 – Load Growth by County Between 2001 and 2006

The counties with the largest expected growth are Harris, Dallas, Tarrant, Bexar, Denton, Travis, Collin, Cameron, Williamson, and Hidalgo.  Again, these counties closely correspond to the largest population centers. 

Energy Requirement

Figure 10 shows the historical and forecasted annual energy usage in ERCOT.  The historical data was derived from the April 2001 ERCOT Demand & Energy Report.  Data for 2001 is from the 2000 APSR.  The 2002 through 2006 data is from the ALDR. 
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Figure 10 - ERCOT Annual Energy Usage

The 2.6% annual growth rate was developed from the ALDR data.    The 3.3% annual growth rate is the actual growth rate between 1990 and 2000.  The 4.7% growth rate is the actual growth rate between 1995 and 2000. The energy usage has increased steadily since 1992 except for 1999.  This drop between 1998 and 1999 was due to extremely hot weather in 1998.  

New Generation Capacity

Since 1997, ERCOT has received more than 140 requests from across the state for generation interconnection.  The need for capacity (load growth) in the state, the revisions to the PUCT transmission rules, and market deregulation appear to be attracting merchant plant developers to the Texas market. There is still some uncertainty associated with the proposed plants because many are in competition with one another and some may not be built.  Figure 11 shows the new proposed generation capacity for the ERCOT system.

	IN-SERVICE YEAR
	NEW PROPOSED GENERATION CAPACITY WITH INTERCONNECTION AGREEMENTS

	2001
	Greater than 4,800 MW

	2002
	Greater than 2,900 MW


	IN-SERVICE YEAR
	NEW PROPOSED GENERATION CAPACITY WITHOUT INTERCONNECTION AGREEMENTS

	2001
	Greater than 1,500 MW

	2002
	Greater than 7,100 MW

	2003
	Greater than 12,200 MW

	2004
	Greater than 9,800 MW

	2005
	Greater than 5,400 MW


Figure 11 – Proposed Generation Capacity

Proposed new generation may help relieve the current transmission constraints in ERCOT, but, in turn, new generation might worsen the constraints because the existing transmission system cannot fully accommodate the proposed new plants.  New generation projects, as well as load growth patterns, direct the need and placement of new transmission additions.  The uncertainty of proposed plants and the generation they will displace may result in some imprecise transmission planning at any given time.  Therefore, planning for any new transmission additions should exceed the capacity of current identified contingencies.

Figure 12 shows the total generation capacity in ERCOT.  The data was derived from the ERCOT System Planning database, which includes all existing units and publicly proposed units with signed interconnection agreements (IA).  The proposed plants may not be built and, even if built, their in-service dates are subject to change.  The database includes the capacity and in-service date for most of the existing and new units.  Units that are totally dedicated to serving the needs of their own companies (i.e. “self-serve loads”) are not included in Figure 12.
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Figure 12 – ERCOT Total Capacity Including Existing Units and Planned Units with Interconnection Agreements

The upper line represents planned generation additions that are public and have a signed interconnection agreement. The lower line on the graph reflects the total capacity if all units over 30 years old were retired.

Location of Generation Capacity

Figure 13 shows a map of ERCOT with the location of the existing generation capacity by county.  These values are based on current asset registrations.
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Figure 13 – Generation Capacity by County for the Year 2001

The counties with the greatest amount of capacity are Harris (5,944 MW), Bexar (4,309 MW), Fort Bend (3,788 MW), Galveston (3,162 MW), Dallas (2,966 MW), Matagorda (2,529 MW), Titus (2,510 MW), Chambers (2,320 MW), Somervell (2,300 MW), and Rusk (2,250 MW).

Import/Export

Figure 14 consolidates peak load by county (Figure 8) and generation by county (Figure 13) to show generation import/export by county in the ERCOT system for the year 2001.  If a county has more generation than peak load (blue on the map), then it will “export” generation to other counties.  If a county has more peak load than generation (red on the map), then it must “import” generation.
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Figure 14 – Generation Import/Export by County for the Year 2001

For the year 2001 at peak load, the counties that import the most generation are Harris, Dallas, Tarrant, Collin, Denton, Travis, Bell, Williamson, Smith, and Ector.  The counties that export the most generation are Fort Bend, Titus, Matagorda, Somervell, Rusk, Galveston, Chambers, Fayette, Limestone, and Grimes.

Location of New Generation

About 8,500 MW of new capacity has been proposed to be added to the ERCOT system between years 2001 and 2004.  Figure 15 shows the counties where this capacity will be added.   This information includes only new generation that is public and has a signed interconnection agreement.
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Figure 15 – New Generation Capacity Growth Between 2001 and 2004

The counties with the most planned new capacity are Ellis (1,715 MW), Hays (1,100 MW), Ector (1,000 MW), Guadalupe (820 MW), Harris (800 MW), Chambers (800 MW), Hood (730 MW), Nueces (530 MW), Pecos (343 MW), and Upton (300 MW).  The new generation in Ellis, Collin, and Hood counties will likely help provide for the needs of the Dallas-Fort Worth (DFW) area.

Future Import/Export

Figure 16 shows the import and export of generation by county for the year 2003.  This map was created under the assumption that the proposed new generation that is public and has a signed interconnection agreement is built.  If a county has more generation than peak load (blue on the map), then it will “export” generation to other counties.  If a county has more peak load than generation (red on the map), then it must “import” generation.  Under this assumption, the counties that will import the most generation are Harris, Dallas, Tarrant, Collin, Denton, Travis, Williamson, Bell, Cameron, and Smith.  The counties that will have the most generation to export are Rusk, Fort Bend, Titus, Matagorda, Somervell, Galveston, Chambers, Hood, Fayette, and Limestone.
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Figure 16 – Generation Import/Export by County for the Year 2003

There are some changes in the import/export of the counties between 2001 and 2003.  These changes may appear small but are sufficient to put some counties into another range of scale on the map.  Denton county imports more generation (about 300 MW) in 2003 than in 2001.  Because of new generation Hood, Ellis, Guadalupe, Chambers, Hays, and Nueces counties have more generation to export. Because of an increase in load and no increase in generation, Fort Bend county has less to export.  Bexar county changes from an export county in 2001 to an import county in 2003 by a very small amount.  Calhoun county changes from an import county in 2001 to an export county in 2003 due to a decrease in load.  Because of new generation, Ector county changes from an import county in 2001 to an export county in 2003.

Figure 17 compares the generation capacity import/export by county for 2001 and 2003.  Most of the counties remained in the same category relative to importing or exporting but may have changed in relative [image: image19.png]JREHTA
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ranking.  

Figure 17 – Counties Ranked by Order of

Generation Capacity Import/Export

The top ten import counties remained essentially the same.  Because of new generation Ector county dropped out of the top ten import counties.  Because of load growth Cameron county moved into the top ten import counties.  Because of new generation in Hood county, it moved into the top ten export counties and replaced Grimes county.

In this discussion, counties with the greatest population, peak load, peak load growth, generation capacity, and generation capacity growth have been ranked by magnitude.  Figure 18 summarizes this information, showing load growth through 2006 but capacity growth only through 2004 because this is the only data available.  It is expected that other generation will be built between 2004 and 2006.
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Figure 18 – Top Ten Counties Ranked in Order

Although Harris county has both the highest load and capacity in 2001, its capacity is considerably less (about 6,000 MW) than its load.  Several counties (Fort Bend, Galveston, Chambers) near Harris county have capacity available to supply the load in Harris county.  In addition, much of the generation from Matagorda county is used in the Houston area. The transmission system is essential for moving the generation from surrounding counties to Harris county.

It is significant that the county that has the second largest load and load growth ranks only fifth in capacity.  The counties in the Dallas-Fort Worth area (Dallas, Tarrant, Collin, Denton) in year 2001 have a combined load of about 16,600 MW but a combined capacity of only about 5,800 MW.  Other counties near the DFW area (Hood, Ellis, Grayson, and Somervell) have about 3,500MW of capacity available for export.  Dallas, Tarrant, Collin, and Denton counties all are in the top ten for load and load growth, but only Dallas county appears in the top ten for capacity.  Collin county ranks sixth in load and seventh in load growth.  Denton county, which ranks seventh in load, ranks fifth in load growth.  Tarrant county ranks third in both load and load growth.  Since these counties already have high load and rank very high in load growth between 2001 and 2006, the differential between load and capacity will become even greater.  There will be new capacity in Ellis and Hood counties to help serve the DFW area, but since the only capacity growth planned in the counties in the immediate DFW area is 75 MW in Collin county, the transmission system will be critically important for delivering power to the Dallas-Fort Worth area.

Of the ten counties with the highest loads in 2001, three have generation sufficient both to serve their load and to export.  Those counties are Bexar, Nueces, and Hidalgo.  However, by 2003 the load in Bexar county will exceed its generation capacity by a small amount. Of the ten counties with the greatest capacity, two (Harris and Dallas) must import generation in order to serve their existing and projected load. 

Age of Generating Capacity

One aspect that should be considered in determining available capacity is the age of existing units and whether there will be enough new capacity to compensate for load growth requirements and possible retirement of older units.  Few units in the System Planning database have retirement dates.  To reflect the possibility of unit retirements, the ages of the units were analyzed by using the in-service dates. The ERCOT system was divided into areas (Figure 19), and the ages of the plants in those areas were investigated.  The results are illustrated in Figure 20.
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Figure 19 – Areas Used in Age-of-Plant Analysis
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Figure 20 – Generation Capacity by Area and Age of Plants

Most of the units greater than 50 years old are in the DFW area, followed by the central area of ERCOT.  Most of the units in the other older age categories are also in the DFW area, followed closely by the Houston area.  Older units usually require more maintenance and are generally more expensive to run than newer units.

Figure 21 shows the total generation capacity (including proposed generation projects with interconnection agreements) and plots of the capacity without the older units.   Data is not available beyond 2006.
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Figure 21 – ERCOT Generation Capacity

Figure 22 and Figure 23 combine the information in Figure 21 with the projected load at various growth rates.  Figure 22 reflects the 2.6% annual growth rate from the Annual Load Data Request (ALDR) data, and Figure 23 reflects the 4.3% annual growth rate, the actual growth rate between 1995 and 2000.
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Figure 22 – ERCOT Capacity and Demand (2.6% Annual Growth Rate)
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Figure 23 – ERCOT Capacity and Demand (4.3% Annual Growth Rate)

This overview has presented the historical and forecasted load, energy, and generation in ERCOT.  The annual growth rates for peak demand range from 2.6% (ALDR data) to 4.3 % (actual annual growth rate between 1995 and 2000).  The annual growth rates for energy range from 2.6% (ALDR data) to 4.7% (actual annual growth rate between 1995 and 2000).  The capacity includes known planned generation with signed interconnection agreements and examines potential retirements based on the in-service dates for the units.

The largest load centers do not have corresponding capacity in the immediate area.  Both the Dallas-Fort Worth and the Houston areas are highly dependent on the transmission system to provide power from surrounding areas in order to serve their loads.  As load continues to grow, transmission additions and upgrades will be necessary to continue reliable load service. 

YEAR 2002 LIMITING ELEMENTS AND CONSTRAINING CONTINGENCIES

A limiting element is a transmission line or other facility that is loaded beyond its capability when another element experiences an outage (contingency). ERCOT calculated thermal transfer limits between weather zones for Summer 2002 using the on-peak seasonal power flow base case and found that relative frequency for each transmission element that might limit power flow transactions is possibly the most constraining element.  This limiting element can be involved with more than one constraint, and outages can involve more than one limiting element.    The following table shows limiting elements in priority order from highest to lowest frequency:

	2002 LIMITING ELEMENTS

	From Bus Name
	KV
	To Bus Name
	kV
	ckt
	Total Occurrences

	SO TEX 5
	345
	W_A_P_ 5
	345
	39
	57

	SO TEX 5
	345
	DOW345 5
	345
	18
	56

	SO TEX 5
	345
	DOW345 5
	345
	27
	56

	SANDOW
	345
	AUSTRO34
	345
	1
	49

	SANDOW
	345
	AUSTRO34
	345
	2
	41

	VENUS S
	345
	C HILL
	345
	1
	39

	TEMP  SS
	138
	ROGERS
	138
	1
	39

	SANDOW
	138
	ROCK   M
	138
	1
	39

	ROGERS
	138
	ROCK   M
	138
	1
	39

	BENB A T
	345
	BENBRK
	345
	1
	28

	TEMP  SS
	345
	SANDOW
	345
	1
	27

	GIBCRK B
	345
	OBRIEN 5
	345
	1
	26

	TEMP  SS
	345
	TEMP  SS
	138
	1
	25

	BENB B T
	345
	BENBRK
	345
	1
	23

	P_H_R_ 5
	345
	DOW345 5
	345
	99
	23

	FS COGEN
	345
	MRGN CRK
	345
	1
	22

	VALLEY
	345
	ANNA  SS
	345
	1
	22

	TEMPSSLT
	345
	SANDOW
	345
	1
	22

	ESKOTA
	138
	ABSOUTH4
	138
	1
	21

	GRAHAM
	345
	GRAHAM P
	138
	1
	21

	LEON
	138
	LNGLVL M
	138
	1
	20

	LNGLVL M
	138
	STPHVIL
	138
	1
	20

	MRGN CRK
	345
	ENRONIPP
	345
	1
	19

	MRGN CRK
	345
	GRAHAM
	345
	1
	19

	ENRONIPP
	345
	ABMULCW7
	345
	1
	19

	SANDOW
	345
	SANDOW
	138
	1
	19

	ELGIN SS
	138
	ELGIN 13
	138
	1
	19

	MCNEIL13
	138
	MCNEILN
	138
	1
	19

	T HOUSE
	345
	TEMP  SS
	345
	1
	18

	LAKE CRK
	345
	TEMP  SS
	345
	1
	18

	DOW345 5
	345
	DOW138 8
	138
	A1
	18

	T HOUSE
	345
	LAKE CRK
	345
	2
	17

	TEMPSSLT
	345
	TEMP  SS
	345
	1
	17

	FARM SW
	345
	ROYSE S
	345
	1
	15

	FARM SW
	345
	ROYSE S
	345
	2
	15

	LAKE CRK
	138
	TEMP  SS
	138
	1
	15

	MARION34
	345
	MARION13
	138
	1
	15

	JEWETT N
	345
	TOMBAL 5
	345
	1
	14

	SHERRY T
	345
	C HILL
	345
	1
	13

	TRICORN
	345
	SGVL SS
	345
	1
	13

	JEWETT S
	345
	T_H_W_ 5
	345
	1
	13

	SPRUCE
	345
	PAWNESW6
	345
	1
	13

	MIDESSA
	138
	MIDLND W
	138
	1
	12

	T.I.   T
	138
	SPRABERY
	138
	1
	12

	GRAHAM
	345
	ABMULCE7
	345
	1
	12

	PARKER
	345
	BENB A T
	345
	1
	12

	MRGN CRK
	138
	SWTRDT T
	138
	1
	10

	SANDOW
	138
	ELGIN SS
	138
	1
	10

	SANDOW
	138
	SALTY  M
	138
	1
	10

	TAYLOR
	138
	THORNDAL
	138
	1
	10

	THORNDAL
	138
	SALTY  M
	138
	1
	10

	COMAL 13
	138
	LOP33713
	138
	1
	10

	MCNEIL13
	138
	GILLEL13
	138
	1
	10

	DUPSW-I4
	138
	DPTP1-I4
	138
	1
	10

	ENCOGEN
	345
	GRAHAM
	345
	1
	9

	BOWMAN
	345
	GRAHAM
	345
	1
	9

	BOWMAN
	345
	EV EAST
	345
	1
	9

	FISHRDSS
	345
	OKLAEHV7
	345
	1
	9

	GRAHAM P
	138
	GRAHAM E
	138
	1
	9

	ORAN
	138
	GRAHAMSS
	138
	1
	9

	GRAHAMSS
	138
	GRAHAM E
	138
	1
	9

	EVER 1BT
	345
	KENNDLE2
	345
	1
	9

	COURTLND
	345
	KENNDLE2
	345
	1
	9

	SKYLINE
	345
	SPRUCE
	345
	1
	9

	MARION13
	138
	G-1XXX13
	138
	1
	9

	LOP33713
	138
	G-2XXX13
	138
	1
	9

	VENUS S
	345
	T HOUSE
	345
	1
	8

	MCCALA13
	138
	REDWOO13
	138
	1
	8

	EDNBRG 4
	138
	HIDGO 4
	138
	1
	8

	LNHILL 6
	345
	COMPS2 6
	345
	1
	8

	DOW138 8
	138
	VLASCO 8
	138
	82
	8

	PARKER
	345
	EAGLE MT
	345
	1
	7

	LAKE CRK
	345
	LAKE CRK
	138
	1
	7

	ZORN  34
	345
	ZORN  13
	138
	1
	7

	REDWOO13
	138
	SANMAR13
	138
	1
	7

	NORWOODT
	345
	C HILL
	345
	1
	6

	SGVL SS
	345
	SGVL SS
	138
	1
	6

	BIGBRN
	345
	JEWETT S
	345
	1
	6

	MCGREG T
	138
	TEMP N
	138
	1
	6

	SO TEX 5
	345
	WHITEPT
	345
	1
	6

	AUSTRO34
	345
	GARFIE34
	345
	1
	6

	ZORN  34
	345
	ZORN  13
	138
	1
	6

	LNHILL 6
	345
	COMPS1 6
	345
	1
	6

	MCNEILW
	138
	MCNEILN
	138
	1
	6

	BIGBRN
	345
	JEWETT N
	345
	1
	5

	WACOWOOD
	138
	WACOATCO
	138
	1
	5

	WACOATCO
	138
	SPGVAL M
	138
	1
	5

	SPGVAL M
	138
	MCGREG T
	138
	1
	5

	HELOTES
	138
	CICO  13
	138
	1
	5

	PAWNESW6
	345
	LNHILL 6
	345
	1
	5

	COLETO 6
	345
	LNHILL 6
	345
	1
	5

	PARKER
	345
	COM PEAK
	345
	1
	4

	AUSTRO34
	345
	AUSTROP
	345
	1
	4

	SEGUIN13
	138
	SEGUINW8
	138
	1
	4

	SEGUINW8
	138
	SXXXXX13
	138
	1
	4

	SXXXXX13
	138
	MCQUEE13
	138
	1
	4

	EDNBRG 4
	138
	ED3DUM
	100
	A1
	4

	ROANOKE
	345
	ROANOKE
	138
	1
	3

	ZORN  34
	345
	CRLSPG34
	345
	1
	3

	ED3DUM
	100
	EDNBRG 6
	345
	A1
	3

	EV WEST
	345
	VENUS S
	345
	1
	2

	EVER 2BT
	345
	DEC  T
	345
	1
	2

	VENUS N
	345
	T HOUSE
	345
	1
	2

	WEBB 1
	345
	LIG2 T
	345
	1
	2

	C HILL
	345
	WATMILLW
	345
	1
	2

	WATMILLE
	345
	TRICORN
	345
	1
	2

	WACO W
	138
	WACOWOOD
	138
	1
	2

	ZORN  34
	345
	ZORN  34
	345
	1
	2

	ZORN  34
	345
	LYTTON
	345
	1
	2

	MARION34
	345
	GPP   34
	345
	1
	2

	MARION34
	345
	GPP   34
	345
	2
	2

	OXYCHEM4
	138
	AIRLQT 2
	138
	1
	2

	WHITEPT2
	138
	WPT2DUM
	100
	1
	2

	DOW345 5
	345
	WAP_C710
	345
	99
	2

	GIBCRK B
	345
	FRONTR
	345
	1
	1

	VENUS N
	345
	WEBB 1
	345
	1
	1

	HACKBRY
	345
	IV VR
	345
	1
	1

	TRINDAD1
	345
	RICHLND1
	345
	1
	1

	TAYLOR
	138
	HUTTO SS
	138
	1
	1

	SO TEX 5
	345
	HOLMAN
	345
	1
	1

	MARION34
	345
	CRLSPG34
	345
	1
	1

	HICROS13
	138
	TURNER13
	138
	1
	1

	PHILJC13
	138
	MILLER13
	138
	1
	1

	COLETO 4
	138
	CC1DUM
	250
	A1
	1

	COLETO 4
	138
	CC2DUM
	250
	1
	1

	CC1DUM
	250
	COLETO 6
	345
	A1
	1

	COLETO 6
	345
	CC2DUM
	250
	1
	1

	DUPSW-I4
	138
	AIRLQT 2
	138
	1
	1

	FRONTR
	345
	KUYDAL 5
	345
	75
	1

	KING   5
	345
	KUYDAL 5
	345
	75
	1


For these same calculations, the following table shows constraining outages in priority order from highest to lowest frequency:

	CONSTRAINING OUTAGES (CONTINGENCIES) SINGLE & DOUBLE CIRCUIT

	From Bus Name
	kV
	To Bus Name
	kV
	ckt
	From Bus Name
	kV
	To Bus Name
	kV
	ckt
	Total Occurrences

	TEMPSSLT
	345
	SANDOW
	345
	1
	TEMP  SS
	345
	SANDOW
	345
	1
	120

	SANDOW
	345
	AUSTRO34
	345
	1
	SANDOW
	345
	AUSTRO34
	345
	2
	114

	GRAHAM
	345
	PARKER
	345
	1
	GRAHAM
	345
	PARKER
	345
	2
	106

	SO TEX 5
	345
	W_A_P_ 5
	345
	39
	SO TEX 5
	345
	DOW345 5
	345
	27
	56

	SO TEX 5
	345
	W_A_P_ 5
	345
	39
	SO TEX 5
	345
	DOW345 5
	345
	18
	56

	ZORN  34
	345
	CRLSPG34
	345
	1
	MARION34
	345
	ZORN  34
	345
	1
	56

	MRGN CRK
	345
	GRAHAM
	345
	1
	MRGN CRK
	345
	ENCOGEN
	345
	1
	50

	SANDOW
	345
	AUSTRO34
	345
	2
	
	
	
	
	
	49

	DOW345 5
	345
	WAP_C710
	345
	99
	P_H_R_ 5
	345
	DOW345 5
	345
	99
	45

	SANDOW
	345
	AUSTRO34
	345
	1
	
	
	
	
	
	41

	ODEHV 1T
	345
	MRGN CRK
	345
	1
	ODEHV 2T
	345
	MRGN CRK
	345
	1
	39

	TEMP  SS
	345
	SANDOW
	345
	1
	
	
	
	
	
	39

	KING   5
	345
	KUYDAL 5
	345
	75
	JEWETT N
	345
	TOMBAL 5
	345
	1
	38

	SO TEX 5
	345
	DOW345 5
	345
	18
	SO TEX 5
	345
	DOW345 5
	345
	27
	36

	EV WEST
	345
	VENUS S
	345
	1
	EV EAST
	345
	VENUS N
	345
	1
	35

	LAKE CRK
	345
	TEMP  SS
	345
	1
	T HOUSE
	345
	TEMP  SS
	345
	1
	34

	T HOUSE
	345
	TEMP  SS
	345
	1
	LAKE CRK
	345
	TEMP  SS
	345
	1
	33

	VENUS N
	345
	WEBB 1
	345
	1
	VENUS S
	345
	C HILL
	345
	1
	29

	PARKER
	345
	ROANOKE
	345
	1
	PARKER
	345
	EAGLE MT
	345
	1
	26

	TEMPSSLT
	345
	SANDOW
	345
	1
	
	
	
	
	
	25

	WAP_C710
	345
	BELAIR 5
	345
	98
	SO TEX 5
	345
	W_A_P_ 5
	345
	39
	25

	ENCOGEN
	345
	GRAHAM
	345
	1
	MRGN CRK
	345
	ENRONIPP
	345
	1
	21

	MRGN CRK
	345
	ENRONIPP
	345
	1
	ENCOGEN
	345
	GRAHAM
	345
	1
	19

	ZORN  34
	345
	LYTTON
	345
	1
	AUSTRO34
	345
	ZORN  34
	345
	1
	19

	FARM SW
	345
	ROYSE S
	345
	1
	FARM SW
	345
	ROYSE S
	345
	2
	18

	T HOUSE
	345
	TEMP  SS
	345
	1
	
	
	
	
	
	18

	T HOUSE
	345
	LAKE CRK
	345
	1
	T HOUSE
	345
	TEMP  SS
	345
	1
	17

	LAKE CRK
	345
	TEMP  SS
	345
	1
	
	
	
	
	
	17

	BENB B T
	345
	BENBRK
	345
	1
	
	
	
	
	
	16

	FARM SW
	345
	ROYSE S
	345
	2
	
	
	
	
	
	15

	FARM SW
	345
	ROYSE S
	345
	1
	
	
	
	
	
	15

	JEWETT S
	345
	T_H_W_ 5
	345
	1
	GIBCRK B
	345
	OBRIEN 5
	345
	1
	15

	PARKER
	345
	COM PEAK
	345
	1
	
	
	
	
	
	13

	WATMILLW
	345
	TRINDAD1
	345
	1
	WATMILLE
	345
	TRICORN
	345
	1
	13

	PAWNESW6
	345
	LNHILL 6
	345
	1
	
	
	
	
	
	11

	OXYCHEM4
	138
	ICP
	138
	1
	
	
	
	
	
	10

	GRAHAM
	345
	ABMULCE7
	345
	1
	MRGN CRK
	345
	GRAHAM
	345
	1
	9

	WATMILLE
	345
	LIMEST 5
	345
	1
	WATMLLDB
	345
	LIMEST 5
	345
	2
	9

	CAGNON
	345
	SPRUCE
	345
	1
	CAGNON
	345
	VON ROSE
	345
	1
	9

	SANMIGEL
	345
	MIGUEL 5
	345
	1
	
	
	
	
	
	8

	BENB B T
	345
	BENBRK
	345
	1
	BENB B T
	345
	SYCMR CK
	345
	1
	8

	AUSTRO34
	345
	ZORN  34
	345
	1
	ZORN  34
	345
	LYTTON
	345
	1
	8

	EDNBRG 4
	138
	HIDGO 4
	138
	2
	
	
	
	
	
	8

	LNHILL 6
	345
	COMPS1 6
	345
	1
	ORNGRV 8
	138
	LNHILL 4
	138
	1
	8

	ODES EHV
	138
	ODEHV 1T
	345
	1
	ODEHV 1T
	345
	MRGN CRK
	345
	1
	7

	ENCOGEN
	345
	GRAHAM
	345
	1
	GRAHAM
	345
	ABMULCE7
	345
	1
	7

	PARKER
	345
	ROANOKE
	345
	1
	
	
	
	
	
	7

	EDNBRG 4
	138
	EDNBRG 6
	345
	2
	
	
	
	
	
	7

	EV WEST
	345
	EVER 1BT
	345
	1
	EVER 1BT
	345
	EV EAST
	345
	1
	6

	VENUS N
	345
	T HOUSE
	345
	1
	
	
	
	
	
	6

	FORNEY
	345
	ELKTON
	345
	1
	SGVL SS
	345
	FORNEY
	345
	1
	6

	MARION34
	345
	CRLSPG34
	345
	1
	MARION34
	345
	ZORN  34
	345
	1
	6

	COMPS2 6
	345
	COMPL2 6
	345
	17
	
	
	
	
	
	6

	SANMIGEL
	345
	MARION34
	345
	1
	SANMIGEL
	345
	MARION34
	345
	2
	5

	MRGN CRK
	345
	ENCOGEN
	345
	1
	ENRONIPP
	345
	ABMULCW7
	345
	1
	5

	ENRONIPP
	345
	ABMULCW7
	345
	1
	MRGN CRK
	345
	ENCOGEN
	345
	1
	5

	LOSTPN34
	345
	AUSTROP
	345
	1
	LOSTPN34
	345
	AUSTROP
	345
	2
	5

	LNHILL 4
	138
	MEDIOCK4
	138
	1
	COLETO 6
	345
	LNHILL 6
	345
	1
	5

	PARKER
	345
	BENB A T
	345
	1
	BOWMAN
	345
	EV EAST
	345
	1
	4

	FARM SW
	345
	MOSES
	345
	1
	FARM SW
	345
	ROYSE S
	345
	1
	4

	VENUS N
	345
	WEBB 1
	345
	1
	LIG2 T
	345
	LIGGETT
	345
	1
	4

	AUSTRO34
	345
	GARFIE34
	345
	1
	AUSTRO34
	345
	ZORN  34
	345
	1
	4

	MARION34
	345
	ZORN  34
	345
	1
	
	
	
	
	
	4

	GIBCRK B
	345
	FRONTR
	345
	1
	GIBCRK B
	345
	OBRIEN 5
	345
	1
	3

	W.DENT B
	345
	ROANOKE
	345
	1
	ROANOKE
	345
	CLT NW
	345
	1
	3

	WEBB 1
	345
	LIG2 T
	345
	1
	LIG2 T
	345
	LIGGETT
	345
	1
	3

	DUPSW-I4
	138
	DPTP1-I4
	138
	1
	
	
	
	
	
	3

	GRAHAM
	345
	ABMULCE7
	345
	1
	ENCOGEN
	345
	GRAHAM
	345
	1
	2

	PARKER
	345
	ROANOKE
	345
	1
	ROANOKE
	345
	ALLIANCE
	345
	1
	2

	BENB B T
	345
	BENBRK B
	138
	1
	EV WEST
	345
	SYCMR CK
	345
	1
	2

	WEBB 1
	345
	LIG2 T
	345
	1
	LIGNORTH
	138
	IV HUN T
	138
	1
	2

	FORNEY
	345
	ELKTON
	345
	1
	TRICORN
	345
	SGVL SS
	345
	1
	2

	BIGBRN
	345
	JEWETT S
	345
	1
	BIGBRN
	345
	JEWETT N
	345
	1
	2

	BIGBRN
	345
	JEWETT N
	345
	1
	
	
	
	
	
	2

	TEMPSSLT
	345
	TEMP  SS
	345
	1
	
	
	
	
	
	2

	AUSTRO34
	345
	ZORN  34
	345
	1
	
	
	
	
	
	2

	MARION34
	345
	GPP   34
	345
	1
	
	
	
	
	
	2

	MARION34
	345
	GPP   34
	345
	2
	
	
	
	
	
	2

	COLETO 4
	138
	CC1DUM
	250
	A1
	
	
	
	
	
	2

	COLETO 6
	345
	CC2DUM
	250
	1
	
	
	
	
	
	2

	LNHILL 6
	345
	WHITEPT
	345
	1
	
	
	
	
	
	2

	VENUS S
	345
	T HOUSE
	345
	1
	
	
	
	
	
	1

	VENUS N
	345
	BIGBRN
	345
	1
	VENUS S
	345
	BIGBRN
	345
	1
	1

	SHERRY
	345
	CENTURY1
	345
	1
	SHERRY
	345
	CENTURY3
	345
	1
	1

	RICHLND1
	345
	BIGBRN
	345
	1
	RICHLND2
	345
	BIGBRN
	345
	1
	1

	BIGBRN
	345
	JEWETT S
	345
	1
	
	
	
	
	
	1

	BIGBRN
	345
	JEWETT N
	345
	1
	BIGBRN
	345
	JEWETT S
	345
	1
	1

	T HOUSE
	345
	LAKE CRK
	345
	1
	T HOUSE
	345
	LAKE CRK
	345
	2
	1

	SKYLINE
	345
	SO TEX 5
	345
	1
	HILL CTY
	345
	SO TEX 5
	345
	1
	1

	SO TEX 5
	345
	W_A_P_ 5
	345
	39
	
	
	
	
	
	1

	AUSTRO34
	345
	AUSTROP
	345
	1
	
	
	
	
	
	1

	ZORN  34
	345
	LYTTON
	345
	1
	
	
	
	
	
	1

	MARION34
	345
	CRLSPG34
	345
	1
	
	
	
	
	
	1

	MARSFO13
	138
	TRADPOST
	138
	1
	LKWYTP13
	138
	MARSFO13
	138
	1
	1

	P_H_R_ 5
	345
	DOW345 5
	345
	99
	
	
	
	
	
	1


ERCOT PLANNING REGIONS

ERCOT is currently leading three regional planning groups (South, North and West) to determine additional actions needed to resolve transmission constraints.  Figure 24 illustrates the geographic area covered by each regional planning group.  
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Figure 24 – ERCOT Planning Regions
SOUTH REGION DISCUSSION

Significant changes have occurred in the South Texas system, including additional new generation.  Approximately 3,400 MW of new Independent Power Production (IPP) generation is expected to come on line in South Texas by 2003.  This will increase the capacity in South Texas to about 7,000 MW.

Historically, South Texas has had a shortage of generation to serve local load, which has resulted in significant imports.  Imports to South Texas are limited by the post-contingency thermal loading limits of the 138 kV and 69 kV circuits along the Gulf Coast.  This constrains all power flowing to the Corpus Christi area and load to the south.  This condition occurs when load exceeds generation in South Texas and is likely to occur when generation is forced out or is off line for maintenance.

Exports from South Texas are limited by the post-contingency thermal loading limits of the 138 kV and 69 kV circuits in the Corpus Christi-Victoria area.  This condition constrains all power flowing to load north and west of Corpus Christi and occurs during light load conditions when generation greatly exceeds load.

Proceedings of PUCT Project 20948 “Investigation of Issues Relating to Open-Access Interconnections Between ERCOT and Mexico” have resulted in recommendations to construct asynchronous ties (DC) totaling 600 MW at  Brownsville, McAllen and Laredo.  These additional interconnections between ERCOT and Mexico will improve transmission reliability for the Rio Grande Valley by providing voltage support, access to emergency power, frequency stability, and “black start” (the ability to provide start up power during a black out) capability.  In addition, open-access interconnections between ERCOT and Mexico provide the capability for economic transfers of energy between the countries.  However, without additional transmission capability, the energy flow on these ties may exacerbate the transmission constraints to and from South Texas.

Recent studies of the Laredo area indicate a possible voltage collapse under a single contingency outage with a generator in Laredo out of service.  Voltage and dynamic stability studies of the Rio Grande Valley indicate that stability problems still exist for transfers to and from the Valley.  Without additional transmission, transactions from other areas of Texas to Laredo/Valley/Mexico will increase the likelihood of these events and the possible interruption of load.  Also, without additional transmission, transactions from Laredo/Valley/Mexico to other areas of Texas will be constrained due to dynamic stability limits. 

Substantial changes to the power system have occurred in the lower Rio Grande Valley, including 1,700 MW of new IPP generation in service since 1999.  All of the new generation has been located on the west side of the Valley near Edinburg and Mission, and several 138 and 69 kV transmission line improvements have been completed or are under construction to interconnect the new generation to the grid.  In order to increase the transfer capability to export power, series capacitors are being installed on both of the 345 kV transmission lines interconnecting the Valley.  Electric load in the Valley is growing at a rate of 6.5% per year, in addition to a proposed new 120 MW load by Sharyland Utilities near South McAllen.  Of the total Valley load of 1,800 MW, 900 MW is located in the western end of the Valley around Edinburg and McAllen.  

About 800 MW of new load is expected to be added to the Valley, increasing the peak Valley load to approximately 2,600 MW by 2006.     

Extreme events, such as hurricanes, have resulted in numerous transmission outages and generation plants being forced off line in the South Region.  Additional 345 kV transmission facilities located in South Texas will help to maintain service to load over a very wide area during these extreme events.  New transmission, along with DC ties, could also provide additional assistance between the Texas and Mexico grids.

Houston is one of ERCOT’s two largest load centers.  It is also one of the prime areas for IPP and cogeneration development in Texas.  Over 9,200 MW of new generation is expected to be added to the region by 2005 resulting in significant transmission constraints in Houston and for transfers out of Houston.

The Tenaska Frontier and Calpine Pasadena II plants are already complete and went into commercial operation in year 2000.  The Reliant Energy Channelview and Calpine Baytown plants have each signed interconnection agreements and will be interconnected in 2001, and interconnection studies have been completed for several other plants.  In addition, several retail customers in the Houston area are installing, or have installed, self-serve generation in the 50 to 200 MW range.  Requests for interconnection are continuing to be submitted to ERCOT for generation in the Houston area.

Only considering those plants for which interconnection studies have been completed, transmission studies of the cumulative effect of these new plants indicate multiple transmission system loading concerns within the Houston area and for exports out of the Houston area.  ERCOT identified a major east to west Houston bulk constraint and has reviewed and recommended a major 345 kV project to address this constraint.  This is an upgrade of the Cedar Bayou –King–North Belt–T. H. Wharton 345 kV corridor.  The upgrade project is now under construction, with completion expected before the summer peak 2002.  However, given the increased level of new generation in the Houston area, transmission studies have identified a number of additional transmission loading concerns. 

The King–North Belt circuits, after upgrade, will be rated for 2,390 MVA, the highest capacity circuits in the ERCOT system.  Even so, these circuits will be loaded over their rated capacity under single contingency conditions unless another east to west 345 kV circuit is built and becomes operational.  Moreover, additional autotransformer capacity, multiple 138 kV line upgrades, and substation upgrades will be needed.  Given that the Houston region is a compact urban industrial area, rights of way are severely constrained.  Therefore, upgrades generally require rebuilding existing facilities into higher capacity facilities, which takes more time than “greenfield” construction (new construction from the ground up).  Upgrading existing facilities also requires extensive outages, which will be increasingly problematic as more generation is added.  Moreover, multiple simultaneous outages cannot be supported without jeopardizing reliability, so construction delays are probable due to outage coordination considerations.  Given these concerns, it is likely that there will be some limitations on generation output in the Houston area.

Beyond the local transmission infrastructure concerns, transmission studies show probable limitations on exports from the Houston area, given that the new generation capacity greatly exceeds load increases in the area.  There are four bulk 345 kV transmission lines extending north from Houston, and all four are loaded over their rated capacity under certain single contingency conditions.  

One option is to upgrade the existing lines using higher capacity conductors.  The benefits are that costs are reasonable and no new rights of way are required.  However, the downside is that scheduling outages of the existing facilities to accommodate construction is difficult and would likely cause significant curtailment of energy transfers, which poses both reliability and economic risks.  South to north transfers are already constrained, and the problem will be exacerbated as more generation is installed in the Houston area.

Another option is to install a new 345 kV transmission circuit from the Houston area to the north and west.  This resolves the outage scheduling problem, however, new rights of way are required and affected landowners could oppose the project.  Regardless of which option is selected, it is important that this pending constraint be addressed immediately, as the problem will grow worse over time as more generation comes on line in the Houston area.  ERCOT will oversee a regional planning process aimed at addressing this constraint.

There are other constraints that are expected to limit energy transfers out of Houston as well.  Specifically, studies have shown that 345 kV lines connected to the South Texas Project generating plant will be loaded over rated capacity under some scenarios.  ERCOT has worked with the various transmission providers to identify ways to increase the capacity of some of the lines by upgrading substation equipment, however, additional system upgrades may be necessary.

The 138 kV transmission line between Reliant Energy HL&P’s and LCRA’s Peters substations appears to be a limiting element under base case as well as single contingency conditions.  LCRA and Reliant Energy HL&P are planning another 138 kV tie line between the Hockley substation and Macedonia substation.  This additional tie line will significantly reduce overloading of the Peters tie, however, additional line upgrades will still be necessary on the transmission system in the area.

In summary, additional transmission in South Texas will be necessary to support service to load, IPP project development and possible transactions with Mexico.

ERCOT, along with transmission service providers, is working to determine appropriate future actions.  Appendix A outlines these projects.
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Figure 25 – ERCOT South Region Transmission System

NORTH REGION DISCUSSION

The Dallas/Fort Worth Area (DFW) is one of ERCOT’s two largest load centers, with a total load in 2001 of about 16,600 MW.  Although DFW load is concentrated inside a four-county area, few power plants are located inside that region to serve the load.  The region is served by TXU Electric, Texas-New Mexico Power Company and the City of Denton and City of Garland municipal utilities.  DFW generation totals about 5,800 MW, with the remainder imported over the ERCOT transmission grid.  A number of new merchant power plants are being planned or built in North Texas, but all are outside the transmission-constrained metro area.  “Greenfield” sites for new generation development are limited and are likely to encounter public opposition. 

The four-county DFW area (Collin, Dallas, Denton and Tarrant) has been designated by the Environmental Protection Agency (EPA) and the Texas Natural Resources Conservation Commission (TNRCC) as a non-attainment area for ground-level ozone, which is produced in part from nitrogen oxide (often referred to as “NOx”) emissions from fossil fuel burning.  A recently approved EPA State Implementation Plan (SIP) mandates specific actions to reduce emissions of NOx from various sources within the area by 2003, with additional reductions required by 2005.

To conform to the new SIP, DFW power plants will be required either to retrofit existing generation units with new NOx reduction devices or to reduce or cease operation.  Because the existing DFW transmission system was designed assuming continued operation of this in-area generation capacity, the DFW area could experience significant problems of peak period supply adequacy and voltage stability if significant amounts of the in-area generation becomes unavailable and no new in-area plants are built.  ERCOT, has studied hypothetical plant shutdown scenarios and has reached several conclusions.

· The existing 345 kV transmission capability outside the DFW region has inadequate transfer capability to allow full replacement generation to be provided to the DFW area from remote locations.  Although there are several 345 kV projects currently in planning, permitting, or construction that will help this deficiency, it appears that much more transmission capacity will be needed to eliminate such problems.

· Existing 345/138 kV transformers around the perimeter of the four-county area have inadequate transfer capability to import full replacement power into the 138 kV load-serving system.  While some contingency transformer loading will be more severe than others, the aggregated total transformer thermal capability for the area is itself inadequate, regardless of the location of the units providing the replacement power from outside the area.

· Replacing the existing 138 kV-connected gas-fueled plants in the DFW area by supply from other generation through existing and new 345/138 kV autotransformers will change the power flow patterns on the 138 kV load-serving system within the four-county area.  This will present contingency overloads not previously indicated on the 138 kV system.

· The loss of the dynamic reactive capability (voltage control) normally supplied by the existing gas-fueled units, along with the dramatic increase in system reactive loss which would accompany replacement of local megawatt sources with those in remote locations, may greatly increase the risk of voltage collapse in the region.  Even without any plant shut-downs, several parts of the DFW area are already weak in voltage stability and, with continuing high load growth, will need greater support from either increased local generation, higher targeted transmission facility support, significant load reduction, or advanced reactive power management technologies.

Considering economics and good utility practice, ERCOT does not believe that sufficient transmission facilities can be installed to completely remove the need for generation in the DFW area.  Furthermore, ERCOT believes that a combination of new voltage (VAR) support projects, strategic additions to the transmission system, and maintaining an appropriate level of generation in the area is the only way future reliability needs for the DFW area can be met.  In addition, the existing 138 kV transmission system is inadequate to handle significant increases in new generation at existing generation sites and must be improved.

Large IPP generating facilities are being installed south of the DFW area, including 1,500 to 1,650 MW of new generation being connected to the Venus 345 kV buses.  Much of this energy is delivered to the DFW area by 345 kV lines to the 345/138 kV autotransformers at Liggett, Norwood, and Cedar Hill.  In 2002 several DFW area 345 kV, 138 kV and generating unit contingency outages will result in the Venus-Liggett 345 kV circuit loading above its rating.  In 2003, even without contingency outages, the existing Venus–Liggett 345 kV circuit loading will exceed its rating.

The 345 kV transmission system in the northeast Texas portion of ERCOT was originally developed to transport energy from the Valley and Monticello generation facilities to the load in the DFW area.  Energy transfers in that area exceeded the original design limits of the 345 kV facilities when the 600 MW East HVDC tie was placed in service.  The Monticello–Anna Switch 345 kV line transmission project is currently underway to increase the transfer levels for the Monticello–DC tie area.

The installation of the 1,100 MW Lamar Power Project near Paris increased the transmission constraints in the North Region.  Several single and double circuit contingency conditions resulted in thermal overloading of the 345 kV and/or the 138 kV circuits in the northeast ERCOT area.  Specifically, for summer peak 2001, outages of the Valley to Paris, Monticello Tap to Monticello (or Monticello to Allen), Monticello to Sulphur Springs, and Monticello to Royse 345kV lines displayed at or above capacity loading under single contingency outage conditions.  Outage of the Valley to Paris 345 kV line resulted in loading beyond rated capacity of the underlying 138 kV system between Paris and Valley.  

A tower outage of the Monticello to Royse and Monticello to Sulphur Springs 345 kV lines produced loading beyond rated capacity on the Valley to Anna and Monticello to Royse 345 kV transmission lines.  In addition, in this scenario the Monticello to Sulphur Bluff 138 kV line loads were above line capability.

Furthermore, with the additional 1,100 MW Lamar Power Project serious generation unit stability problems occur in the area under various contingency conditions.  Over 3,000 MW of generating capacity and 600 MW of East DC tie capability are affected by these constraints.

Loading on the Watermill–Cedar Hill 345 kV line is increased with the addition of new generation south and east of the DFW area.  Single contingency outages of the West Levee–Watermill, Tricorner–Seagoville, or Big Brown–Venus 345 kV lines during various transfers will load the Watermill–Cedar Hill line beyond its rating.  Several contingencies in this area also load the Cedar Hill to DeSoto 138 kV line above its rating.  High transfers from West Texas along with DFW area generation also load this facility above its rating during various contingencies. 

New IPP generation additions in Hood and Wise Counties, continuing load growth and voltage degradation in the Denton–Flower Mound–Lewisville area on the north side of the DFW metroplex require additional transmission facilities.  Studies of the Denton area indicate significant problems under various single contingency outages when generation is out of service.

New renewable (wind powered) generation along with new IPP generation in West Texas is increasing transfers from West Texas to North Texas.  Studies indicate higher loading on the 345 kV and 138 kV systems under various contingency outages.

Major changes have occurred on the Central Texas system, including new generation additions and significant load growth in Williamson and Travis counties.  Up to 2,000 MW of new IPP generation is currently under construction, and ERCOT has received requests for even more generation interconnection in Central Texas.

Studies of the continuing load growth in the Bryan/College Station area indicate possible voltage problems when generation is out of service in the area.  Recent operation experience in the area indicates a need for additional facilities sooner than expected.  Installation of a 345/138 kV autotransformer and 138 kV lines into the area will help to support continued service to load.

In order to support energy transfers from Central Texas, fully integrate IPPs and provide for future service to the Bryan/College Station area, additional transmission is needed.  ERCOT, along with transmission service providers, is working to determine appropriate future actions.  Appendix A outlines these projects.
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Figure 26 – ERCOT North Region Transmission System
WEST REGION DISCUSSION

Significant changes have occurred on the West Texas system, including new generation additions.  Over 2,000 MW of new IPP generation is expected to come on line in 2001.  In addition, ERCOT has received over 25 requests for new generation interconnection in West Texas accounting for more than 5,000 MW.  Most of these requests are for renewable energy resources to support the renewable energy mandate of Senate Bill 7.

West Texas generation capacity currently exceeds peak load by about 500 MW.  Exports from West Texas are limited by post-contingency thermal loading limits of several 345 kV and 138 kV lines.  The addition of new IPP projects and renewable generation will exacerbate the existing limitation.  Light load in West Texas will also aggravate this constraint.  Imports to West Texas are limited by a post-contingency stability limit that will result in an unstable system condition that could cause separation and/or loss of the generation in West Texas.  This condition occurs when load exceeds generation in West Texas and is still likely to occur when generation is forced out, or is off-line for maintenance.

Studies have been completed to determine the extent of transmission improvements necessary to support the current wind-powered generation interconnection requests in Pecos county.  Along with upgrading of existing 138 kV and 69 kV transmission lines, new 138 kV lines are necessary for the export of power out of the Pecos county area.  

There are two paths for power to flow from the Pecos county area wind generation to the bulk transmission system.  One path extends north through Crane to Odessa, and the other extends east through Big Lake and Ozona to San Angelo.  The 345 kV points of termination of these paths are the Odessa EHV Station and the proposed Twin Buttes Station, respectively.  The northern 345 kV transmission line corridor in West Texas carries the majority of power out of West Texas.

Renewable generation is also being added to the Davis Mountains area of West Texas.  Along with upgrading of existing 138 kV and 69 kV transmission lines, additional new 138 kV lines are necessary for the export of power out of the Davis Mountains area.

Service to load in the Brownwood, Comanche, and Dublin area is provided via the Seldon to Dublin 138 kV line and the Comanche Peak-Comanche Switch 345 kV radial line.  A contingency outage of either of these lines during a maintenance outage of the other line will result in a loss of service to this area.    

To provide for transfers to and from West Texas, maintain service to load, and integrate new generation resources into ERCOT, transmission additions are required.  ERCOT, along with transmission service providers, is working to determine appropriate future actions.  Appendix A outlines these projects.
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Figure 27 – ERCOT West Region Transmission System

DISTRIBUTION CONSTRAINTS

Distribution constraints can impact the consumers’ ability to change retail service providers.  ERCOT can identify the transmission constraints, but is dependent on the distribution service providers for input on distribution constraints.  Distribution constraints do not affect the ability of specific generation to serve load, but do affect whether or not the load can be served.  The configuration of a distribution system (i.e., predominantly a radial system) is such that there are no constraints that are comparable to those on a transmission system. Distribution entities usually monitor and perform a comprehensive analysis of their distribution system during peak load periods.  During this analysis of the distribution system, the following areas are analyzed: substation transformer and breaker loading; conductor and line device loading; load balance; steady state voltage level; short circuit protection and coordination; service reliability; and system configuration.  This analysis is the basis for distribution system improvements that are performed to ensure the continued safe and reliable provision of electric service to customers.

In order to comply with the distribution portion of this report ERCOT requested the assistance of the distribution service providers, load-serving entities, electric power cooperatives, and municipal utilities.  Those parties identified no current distribution constraints that would affect their ability to accommodate customers switching among different retail service providers, however, constraints on the distribution system may become a concern as a result of distributed generation additions being made to the distribution system.

CONCLUSION

ERCOT, along with the transmission service providers, is moving forward on planning and constructing necessary transmission to maintain reliable service.  Figure 28 illustrates new major transmission projects in-service for 2001.  Figure 29 illustrates additional major projects underway.  Appendix A lists additional transmission projects planned by TSPs and coming in service October 1 and later.  This list represents over 1,100 miles of new transmission circuits, over 2,500 miles of rebuilt/reconductored transmission circuits, over 17,000 MVA of autotransformer capacity, and over 4,000 Mvar of added reactive capability.

The number of projects listed illustrates the amount of improvements needed to reliably and economically serve the needs of customers in ERCOT as discussed in the preceding pages.

New Major Transmission Additions For 2001
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Figure 28 – New Major Transmission Additions For 2001

Major Transmission Projects Underway


Figure 29 – Major Transmission Projects Underway

APPENDIX A LIST OF TRANSMISSION PROJECTS

In-service Dates October 1, 2001 and Later

	Planning Region
	Project Name Or Short Description
	Voltage Level(s), 345, 138 or 69 kV

	Following Projects are Projected to be In-Service in 2001

	South
	Add Two New Positions At Greens Bayou For Deepwater Circuits
	345

	South
	Ckt 09 & 21 Todd - White Oak N: Upgrade With ACSS Conductor
	138

	South
	Ckt 70 LYDELL - Deepwater: Upgrade With ACSS Conductor
	138

	South
	Ckt 91 University - Eastside: Upgrade With ACSS Conductor
	138

	South
	Ckt 84 Cedar Bayou West - Cedar Distribution Tap: Thermally Uprate 
	138

	South
	Build New 345 kV Deepwater Substation
	345

	South
	Build New 345 kV Double Circuit Tower Line From Deepwater To Greens Bayou 
	345

	South
	Ckt 70 LYDELL - Greens Bayou West: Upgrade Metering CT's At LYDELL
	138

	North
	New 336 ACSR Transmission Line Between A New Sandy Creek Sub. & Sunrise Beach Substation. 
	69

	North
	Castle-Naaman
	69

	South
	Ckt 66 Crosby - Atascocita: Upgrade With ACSS Conductor
	138

	South
	Ckt 86 Crosby - Newport: Upgrade With ACSS Conductor
	138

	North
	Fairdale-Raytheon
	69

	South
	Replace White Oak 138/69 kV 100 MVA Autotransformer
	138

	Following Projects are Projected to be In-Service in 2002

	South
	Ckt 66 Kingwood - Humble: Upgrade With ACSS Conductor
	138

	South
	Ckt 70 Deepwater - Mag Park: Upgrade With ACSS Conductor
	138

	South
	Ckt 70 University - Cougar - Mag Park: Upgrade With ACSS Conductor 
	138

	South
	Ckt 97 Cedar Bayou - PHR: Thermally Uprate
	345

	South
	Add A 3rd 600 MVA Auto At North Belt
	345

	North
	Austin Ranch 138 kV Substation And 138 kV Line , Construct
	138

	North
	Chambersville 138 kV Point Of Interconnection (GCEC), Provide
	138

	South
	City Of Robstown To STEC Riverside
	69

	South
	Ckt 97 North Belt - THW: Upgrade Circuit With ACSS Conductor
	345

	West
	Crane - Midkiff 69 kV Line, Convert To 138 kV
	138

	West
	Crane - Odessa EHV 138 kV Line, Reconductor
	138

	West
	Crane 69 kV Series Reactors, Install
	69

	North
	Cumby Tap – Cumby 69 kV Line, Upgrade
	138

	North
	Explorer Pipeline Grapeland 138 kV Poi, Provide
	138

	North
	Forney Sw. Sta. Reconfigure To Connect FPLE Forney Generation Facility
	345

	North
	Grand Prairie Jefferson Ave. 138 kV Substation, Connect
	138

	North
	Grapevine NE 138 kV Substation, Connect
	138

	South
	Install 10 MVAR 69 kV Capacitor At Uvalde
	69

	North
	Irving LBJ 138 kV Substation, Connect
	138

	North
	Massey Lake 138 kV POI, Provide
	138

	North
	Mcpherson 138 kV POI (BEC), Provide
	138

	North
	Mexia 138/69 kV Autotransformer, Install
	138

	West
	Midkiff - Spraberry 138 kV Line, Reconductor
	138

	North
	Overdutied Circuit Breakers At Cedar Hill, Replace
	345

	North
	Overdutied Circuit Breakers At Eagle Mountain, Replace
	138

	North
	Overdutied Circuit Breakers At Everman D, Replace
	345

	North
	Overdutied Circuit Breakers At Northaven, Replace
	138

	North
	Peden Road 138 kV Point Of Interconnection (BEC), Provide
	138

	North
	Pedernales Autotransformer Project (Burleson To Pedernales 138 kV Line With Bundled 795 ACSR, Convert Existing Bundled 795 ACSR 69 kV Line To 138 kV From Pedernales To Seaholm, 69/138 kV Autotransformer At Pedernales)
	138

	North
	Plano Jupiter Road 138 kV Substation, Construct
	138

	South
	Rebuild Calallen Substation
	69

	South
	San Miguel To Pawnee 345 kV Line, San Miguel Additions And New Pawnee Substation
	345

	South
	Split Greens Bayou West 138 kV Bus
	138

	North
	System Reactive Compensation At Carrollton East, Install
	138

	North
	System Reactive Compensation At Cedar Hill South Bus
	138

	North
	System Reactive Compensation At Hackberry, Install
	138

	North
	System Reactive Compensation At Lake Hubbard East Bus
	138

	North
	System Reactive Compensation At Lake Hubbard West Bus
	138

	North
	System Reactive Compensation At Liggett, Install
	138

	North
	System Reactive Compensation At Plano Tennyson, Install
	138

	North
	Upper Trinity 138 kV Point Of Interconnection (TNMP), Provide
	138

	North
	Venus Sw. SPS, Install
	345

	South
	Warburton 138/69 kV  Switching Station
	138

	North
	Westmoreland North 138 kV Substation, Construct
	138

	North
	White Bluff 138 kV Point Of Interconnection (Bec), Provide
	138

	North
	Wolf Hollow Sw. SPS, Install
	345

	South
	Build New SMTHRS 345 kV Substation
	345

	South
	Loop Ckt 98 WAP - Bellaire Into New SMTHRS Substation
	345

	South
	Upgrade WAP 345 kV To At Least A 30 GVA Fault Duty Rating
	345

	South
	Amoco - Texas City Megaport Transmission Line
	69

	North
	Aubrey Loop And Sanger Conversion
	138

	South
	Build New 345 kV CENTER Substation
	345

	South
	Build New 345 kV Double Circuit From CENTER To Dupont Corner And Connect To Ckt 97
	345

	North
	Carlton Capacitor
	69

	South
	Circuit Loma Alta To Price Rd To Midtown To Power Plant To Military Highway Upgrade To 138-kV.
	138

	South
	Ckt 05 Upgrade Imperl Tap Section
	138

	South
	Ckt 06 Upgrade  P. H. Robinson  To Pilgrim Tap
	138

	South
	Ckt 06 Upgrade Garden  To Holmes
	138

	South
	Ckt 06 Upgrade Pasgen  To  Pasadena/Colege Tap 
	138

	South
	Ckt 09 Upgrade Flewellen To Katy
	138

	South
	Ckt 21 Upgrade Addicks To Satsuma Tap
	138

	South
	Ckt 24 Upgrade Ulrich Tap Section
	138

	South
	Ckt 26 Upgrade Sintek To Velasco
	138

	South
	Ckt 35 Upgrade Belaire To Ulrich 
	138

	South
	Ckt 38 Upgrade Oates Tap To Greens Bayou
	69

	South
	Ckt 67 Upgrade Gears To Hidden Valley
	138

	South
	Ckt 67 Upgrade Hidden Tap To North Belt
	138

	South
	Ckt 80 Upgrade W.A. Parish To Imperl Tap
	138

	South
	Ckt 81 Upgrade Pinehurst To Tomball
	138

	South
	Ckt 81 Upgrade Substation Equipment At  T H Wharton
	138

	South
	Ckt 81 Upgrade T.H. Wharton To Bammel Tap
	138

	South
	Ckt 81 Upgrade T.H. Wharton To Fairbanks
	138

	South
	Ckt 82 Upgrade Biport To Velasco
	138

	South
	Ckt 82 Upgrade Dow To Velasco
	138

	South
	Ckt 83 Upgrade Cedar To Decker 
	138

	South
	Ckt 91 Eastside - Polk: Upgrade Ckt To 600 MVA
	138

	South
	Ckt 91 Upgrade P.H. Robinson To Eldorado Tap
	138

	South
	Ckt 95 Upgrade Gears Tap To Hidden Tap
	138

	South
	Ckt 95 Upgrade Hidden Tap To North Belt
	138

	South
	Ckt 97 Cedar Bayou - King & Ckt 99 Cedar Bayou - North Belt: Reconductor Cedar Bayou To King Corridor With 2-1433 ACSS Conductor
	345

	South
	Ckt 97 King - North Belt & Ckt 99 CB - North Belt: Upgrade King To North Belt 345 kV Corridor With ACSS Conductor.
	345

	South
	Comanche Substation - 22.5 Mvar Capacitor Addition
	138

	North
	Dallas 800/900 Network 138 kV Substation, Connect
	138

	North
	Decker To Sand Hill 138 kV Circuit With Bundled 795 ACSR
	138

	North
	Explorer Pipeline Bonham 138 kV Line And Substation, Construct
	138

	South
	Increase 64.8 Mvar Cap Bank At White Oak To 108 Mvar
	138

	South
	Install 7.2 Mvar Cap Bank At Little York 
	69

	North
	Keeter Capacitor
	69

	North
	Lewisville Switch Capacitor Bank
	138

	South
	Marathon Facility Addition Switch Station
	69

	South
	Marathon Transmission Tap
	69

	North
	Morris Sheppard Capacitor Bank
	69

	North
	New 795 ACSR 138kV Transmission Line Between Friendship And Manchaca Substations.
	138

	South
	New Texas City Megaport Substation
	69

	South
	Rebuild The Transmisson Line Between New Substation Miller Creek And Dripping Springs To 795 ACSR 138kV.
	138

	North
	Sycamore Substation - 15 Mvar Capacitor Addition
	69

	North
	Uprate Design Rating On The 6.7 Mile Mccarty Lane-Ranch Road 12 Transmissin Line From 159 MVA To Its Full Conductor Rating Of 220 MVA.
	138

	West
	Convert 69 kV Transmission Line From Ft. Stockton 16th St Substation To Wtu Ft. Stockton Plant To 138 kV
	138

	South
	Install A Capacitor Bank At The Bandera Substation
	69

	South
	New 795 ACSR 138kV (Operated At 69kV) Transmission Line Out Of The Capote Substation.
	138

	South
	Rebuild The Canyon-Highway 32 TL To 795 ACSR 138kV.  Convert The Sattler - Canyon Dam-Fischer-Highway 32 TL To 138kV Operation.
	138

	South
	Install 3rd 345/138 kV 600 MVA Autotransformer at Obrien 
	345

	South
	Replace DOW 345/138 kV 600 MVA Autotransformer with 800 MVA
	345

	South
	Replace Greens Bayou Auto #5 With A 200 MVA Unit
	138

	North
	Firewheel-Lookout
	138

	North
	Wylie Switchyard-Firewheel
	138

	South
	STEC Mathis-Sandie Tap Double Circuit To CPL Mathis 
	69

	South
	Convert Los Fresnos Substation To 138 kV Connecting To The La Palma To Loma Alta 138 kV Line
	138

	West
	Install 10 Mvar Capacitor In Paint Creek Area
	69

	South
	Install 10 Mvar Capacitors Banks At North Padre And Port Aransas Substations
	69

	South
	Install 69 kV Breakers At San Diego And 10 Mvar 69 kV Capacitor At Alice
	69

	South
	Rebuild Cuero To LCRA Cuero 69 kV Line
	69

	South
	Rebuild Lon Hill To Calallen 69 kV Line
	69

	North
	Reno To Rhome 138 kV Conversion
	138

	South
	Replace Cuero 37 MVA Autotransformer With 100 MVA Autotransformer
	138

	South
	Reroute Garza To Bates 138 kV Line To Frontera 138 kV Substation
	138

	North
	Whitney 138/69 kV Autotransformer
	138

	North
	Willow Creek Sw Sta To Connect Wise County Power Co. (WCPC) Generating Facility, Construct
	345

	North
	Woodbine To Redmond Switch To Gainesville Uprating
	69

	North
	Coppell To Lewisville Switch Reconductor
	138

	North
	Ennis West Sw. Sta. - Ennis Sw. Sta. 138 kV Line, Construct
	138

	North
	Farmersville Sw Sta - Anna Sw Sta 345 kV Circuit, Construct 
	345

	North
	Graham - Jacksboro Ss 345 kV Line & Jacksboro Ss, Construct
	345

	West
	LH-20 Substation Breaker And Relay Installation (Stafford)
	138

	North
	Lookout Substation
	138

	North
	Lookout-Apollo
	138

	North
	Morgan Creek - San Angelo - Comanche Ss 345 kV Line, Construct
	345

	North
	New Bells Substation
	69

	North
	New Blossom Substation
	138

	North
	New Upper Trinity Water Treatment Facility Substation
	138

	North
	Newman-Miller
	69

	South
	Riverside To Riverside Tap Rebuild
	69

	North
	Second Tie Between TXU And TNMP - Lake Whitney
	138

	North
	Walnut –Castle
	69

	West
	Wink 138 kV Interconnection, Provide
	138

	North
	Raytheon-Oakland
	69

	South
	Bentsen-Railroad  138 kV Line To AEP Tie Point
	138

	Following Projects are Projected to be In-Service in 2003

	South
	Taylor -Bentsen 138 kV Transmission Line
	138

	West
	Install 10 Mvar Capacitor At Ft. Lancaster
	69

	West
	Install 25 Mvvar 138 kV Capacitor At Rio Pecos
	138

	North
	31.2 Mvar Capacitor Bank At Bee Creek 138 kV Substation
	138

	North
	31.2 Mvar Capacitor Bank At Jett 138 kV Substation
	138

	North
	31.2 Mvar Capacitor Banks At Northland 138 kV Substation
	138

	North
	31.2 Mvar Capacitor Banks At Seaholm 138 kV Substation
	138

	North
	Anna Sw Sta- Collin SES 345 kV Line, Upgrade
	345

	North
	Archon Group 138 kV Substation Tap Line, Install
	138

	North
	Ben Davis - Allen Sw. Sta. 138 kV Line, Upgrade
	138

	North
	Benbrook - Calmont 138 kV Line, Rebuild
	138

	West
	Big Spring Ss - Cosden 138 kV Line, Reconductor
	138

	North
	Bus Tie Breaker At Monticello SES, Install
	345

	North
	Carrollton Country Club 138 kV Substation And Loop Line, Construct
	138

	North
	Carrollton East - Renner 138 kV Line Sections, Rebuild
	138

	North
	Cedar Hill - Desoto Sw. Sta. Second 138 kV Circuit, Construct
	138

	North
	Cedar Hill Sw. Sta. - Trailwood 138 kV Line Section, Upgrade
	138

	North
	Centerville Sw. Sta. - Parkdale Double-Circuit 138 kV Line, Rebuild
	138

	North
	Centerville Sw. Sta. Second 345/138 kV Autotransformer, Install
	345

	North
	Collin - Frisco 138 kV Line, Rebuild
	138

	North
	Collin SES 345/138 kV Autotransformer, Install
	345

	North
	Collin Sw. Sta. - Bridges (BEC) 138 kV Line Section, Upgrade
	138

	South
	Convert Palmhurst Substation To 138 kV Connecting To The Frontera To North Mcallen 138 kV Line
	138

	North
	Deleon 69 kV Emergency Capacitors, Install
	69

	North
	Denton Drive Sw. - Morrison Sw. Double-Circuit 138 kV Line, Rebuild
	138

	North
	Desoto Sw. Sta. 345/138 kV Autotransformer, Install
	345

	West
	Eskota - South Abilene 138 kV Line, Reconductor
	138

	North
	Euless - Coppell Tap 138 kV Line, Upgrade
	138

	North
	Euless - Roanoke #1 138 kV Line, Upgrade
	138

	North
	Everman - Handley 138 kV Line, Rebuild
	138

	North
	Everman A 345/138 kV Autotransformer, Replace
	345

	North
	Forney Sw. Sta. - Centerville Sw. Sta. 345 kV Line, Rebuild
	345

	North
	Forney Sw. Sta. - East Mesquite Sw. Sta. 138 kV Double Circuit Line, Rebuild
	138

	North
	Greenville Avenue - Blackwell Double-Circuit 138 kV Line, Rebuild
	138

	North
	Handley - Sherry #3 138 kV Line, Upgrade
	138

	North
	Industrial Sw. - East Levee Sw. 138 kV Line, Rebuild
	138

	South
	Install 10 Mvar 69 kV Capacitor At Garza
	69

	North
	Iron Bridge 138/69 kV Autotransformer, Install
	138

	North
	Jewett - Centerville 138 kV Line, Reconductor
	138

	North
	Killeen Switching Station – Killeen Taft St 138 kV Line, Add 2nd Circuit
	138

	North
	Kirkland Park - Texas Instruments Double-Circuit 138 kV Line, Rebuild
	138

	North
	Lake Belton 138 kV Substation And Point Of Interconnection, Construct
	138

	West
	Lamesa 138 kV Capacitor Bank, Install
	138

	North
	Lemmon Avenue 138 kV Substation, Construct
	138

	North
	Liggett - Euless 138 kV Overhead Lines, Upgrade
	138

	North
	Liggett - Euless 138 kV Underground Cable, Upgrade
	138

	North
	Liggett - Hackberry Double-Circuit 138 kV Line, Construct
	138

	North
	Liggett - Norwood 138 kV Line, Upgrade
	138

	North
	Lufkin SS - Crockett 138 kV Line, Reconductor
	138

	North
	Mansfield 138 kV Substation Capacitors, Install
	138

	North
	Martin Lake 345 kV Breakers, Install
	345

	North
	Maypearl 69 kV Emergency Capacitors, Install
	69

	West
	Midessa - Midland West 138 kV Line, Reconductor
	138

	North
	Mineral Wells East 138 kV Substation, Connect
	138

	North
	North Herty - Lufkin East 138 kV Line, Reconductor
	138

	North
	Norwood 138 kV Switching Station, Reconfigure
	138

	North
	Norwood Second 345/138 kV Autotransformer, Install
	345

	North
	Oakland Avenue - Medill Termination Sta. 138 kV Line Section, Rebuild
	138

	West
	Odessa Ehv - Glenhaven 138 kV Line, Reconductor
	138

	West
	Odessa EHV - T.I. Tap 138 kV Line, Reconductor
	138

	West
	Odessa North 69 kV Load, Convert To 138 kV
	138

	North
	Plano Tennyson - Austin Ranch 138 kV Line, Construct
	138

	North
	Pleasant Valley- Iowa Park Tap 69 kV Line, Construct
	138

	South
	Rebuild Lon Hill To Hearn 69 kV Line
	69

	South
	Reconductor Victoria To McGruder 138 kV And Install 138/69 kV Autotransformer
	138

	North
	Rockwall East 138 kV Substation, Connect
	138

	North
	Rocky Creek 345/138 kV Sw. Sta., Establish
	138

	North
	Royse Second 345/138 kV Autotransformer, Install
	345

	North
	Royse Sw. Sta. - East Richardson 138 kV Line , Upgrade
	138

	North
	Royse Switching Station Second 345 kV Bus, Install
	345

	North
	Saginaw - Euless/ Roanoke 138 kV Line, Rebuild
	138

	North
	Sargent Road 345/138 Switching Station, Establish
	345

	North
	Sargent Road Sw. Sta. - Industrial Sw. 138 kV Line, Rebuild
	138

	North
	Sargent Road Sw. Sta. – Parkdale 138 kV Line, Rebuild
	138

	North
	Seaton (Bec) - Poage - Taylors Valley 69 kV Line Sections, Upgrade
	69

	North
	Shamburger - Tyler N.E. 138 kV Line, Reconductor
	138

	North
	Sherman Line Material-Whitesboro Jordan BEC 138 kV Line, Upgrade
	138

	North
	Sherry Second 345/138 kV Autotransformer, Install
	345

	North
	Stryker Creek - Jacksonville 138 kV Line, Reconductor
	138

	North
	System Reactive Compensation, Install
	138

	North
	Taylor West 138 kV Substation, Construct
	138

	North
	Temple - North Temple 138 kV Line, Reconductor
	138

	North
	Terrell Sw. Sta. 138 kV Substation Emergency Capacitors, Install
	138

	North
	Tyler S.E. - Tyler GE 138 kV Line, Reconductor
	138

	North
	Venus - Liggett 345 kV Line, Upgrade
	345

	North
	Watermill Sw. Sta. - Cedar Hill Sw. Sta. Second 345 kV Circuit, Construct
	345

	North
	Watermill Sw. Sta. - Lancaster 138 kV Line Segment, Construct
	138

	North
	Watermill Sw. Sta. - Tricorner Sw. Sta. 345 kV Line, Rebuild
	345

	North
	Watermill Sw. Sta. - West Levee Sw. Sta. Second 345 kV Line, Construct
	345

	North
	Wedgwood - Bryant Irvin 138 kV Line Section, Upgrade
	138

	North
	West Levee 138 kV Breaker, Install
	138

	North
	Zavalla West 138 kV Substation, Connect
	138

	North
	31.2 Mvar  Capacitor Bank At Koenig Lane 69 kV Substation
	69

	North
	31.2 Mvar Capacitor Bank At Oak Hill 138 kV Substation
	138

	North
	Barton To Patton Lane 138 kV Reconductor With Bundled 795 ACSR
	138

	North
	Bell County Switching Station
	138

	North
	Bridgeport To Crafton Reroute
	69

	South
	Build New 138 kV HARGRV Substation
	138

	South
	Build New 345 kV JAKSON Substation
	345

	North
	Bunker To Waples 138 kV Conversion
	138

	North
	Burleson To Sand Hill 138 kV Circuit With Bundled 795 ACSR
	138

	South
	Ckt 06 Upgrade Pilgrim To Hall
	138

	South
	Ckt 09 Flewellen - Brazos Valley: Upgrade With ACSS Conductor
	138

	South
	Ckt 09 Upgrade Katy To Franz
	138

	South
	Ckt 16 Agri - South Channel: Replace 1200 A Equipment 
	69

	South
	Ckt 21 Upgrade Fidelity To Greens Bayou
	138

	South
	Ckt 66 Crosby - Atascocita:  Loop Into New Hargrv Substation
	138

	South
	Ckt 66 Hockley - Tomball: Upgrade With ACSS Conductor
	138

	South
	Ckt 66 Upgrade Franz Tap Section
	138

	South
	Ckt 74 Tomball - Jewett North: Loop Circuit Into Jakson Substation
	345

	South
	Ckt 84 Upgrade Cedar Tap To Warvue
	138

	South
	Ckt 86 Newport - King Tap: Upgrade By Bundling Or ACSS Conductor
	138

	South
	Ckt 93 PHR - Webster: Replace 2000 A Equipment With 3000 A
	138

	South
	Ckt 94 Upgrade Parkway Tap To Humble
	138

	South
	Ckt 95 Upgrade Glenwood  To Parkway Tap
	138

	South
	Ckt 99 Cedar Bayou - North Belt: Replace 2000 A Equipment With 4000 A
	345

	South
	Ckt24 Bellaire - Ulrich Tap: Thermally Uprate
	138

	South
	Ckt70 Deepwater - Mag Park: Replace 2000 A Equipment With 3000 A
	138

	South
	Construct A New 795 Bundled ACSR 138kV TL (Approximately 13.0 Miles) Between The Reliant/HLP Hockley And The San Bernard Electric Cooperative (SBEC) Macedonia Substations.
	138

	South
	Increase 64.8 Mvar Cap Bank At Fort Bend To 108 Mvar
	138

	South
	Increase 64.8 Mvar Cap Bank At Karsten To 108 Mvar
	138

	South
	Increase 64.8 Mvar Cap Bank At West Columbia To 108 Mvar
	138

	North
	Lewisville Switch 345/138 kV Autotransformer
	345

	North
	Magnesium Plant Substation Conversion To 138 kV, And 138 kV Lines To McNeil, Summit And Northland
	138

	South
	New Friendswood Substation
	138

	South
	New Greenbelt Bp Switch Station
	138

	South
	New Greenbelt To Caddo Transmission Line
	138

	North
	North Texas To Cottondale Switch Rebuild
	69

	North
	Olney Autotransformer
	138

	South
	Rebuild/Reconductor GAF - Greenbelt Substation
	138

	South
	Rebuild/Reconductor Heights Substation To Freeway Park Substation
	138

	South
	Rebuild/Reconductor Heights - Caddo Ckt 2
	138

	South
	Reconductor GAF - Ph Robinson
	138

	South
	Reconductor Heights - Caddo Ckt 1
	138

	South
	Replace 21.6 Mvar Cap Bank At Flewellen With 108 Mvar And Connect To 138 kV
	138

	South
	Swap Auto Transformer Leads At T. H. Wharton
	345

	South
	Upgrade Crosby 138 kV Substation To A 63 KA Fault Duty Rating
	138

	North
	Upgrade The 11.6 Mile Leander-To-Andice TL To 795 ACSR 138 kV Operation.  Relocate The Existing 138-69 kV 44.8 MVA Autotransformer From The Leander Substation To The Andice Substation.  Construct A New 795 ACSR 138 kV TL (Approximately 11-Miles) Between The Andice And Glasscock Substations.
	138

	North
	Upgrade The 12.0 Mile Canyon-Kyle-Centex-Buda 4/0 ACSR 69 kV TL To 138 kV Bundled 795 ACSR.  Upgrade The 3.0 Mile Section Of The Canyon-Camp Gary 4/0 ACSR 69 kV TL Between Canyon And San Marcos To 138 kV 795 ACSR.
	138

	South
	Upgrade The 4.0 Mile Cico-Helotes 795 ACSR 138 kV TL To Bundled 795 ACSR.
	138

	South
	Upgrade The 4.2 Mile Zorn-McCarty Lane 795 ACSR 138 kV Double Circuit TL To Bundled 795 ACSR.
	138

	North
	Upgrade The 8.9 Mile McNeil-Round Rock 795 ACSR 138 kV TL To Bundled 795 ACSR .
	138

	South
	Upgrade The Pipe Creek-Mason-Creek-Bandera 4/0 ACSR 69 kV TL To 795 ACSR 138 kV.
	138

	North
	Wylie Switchyard-Ben Davis #2
	138

	West
	Build Mesa View Switch Substation With 10 & 15 Mvar Capacitors 
	138

	West
	Build West Yates Switch Substation With N. McCamey Autotransformer And 10 & 15 MVAR Capacitors
	138

	West
	Convert N. McCamey To Mesa View 69 kV Line To 138 kV With Tippet And West Yates Substation Upgrades
	138

	West
	Convert North  McCamey To WTU Crane 69 kV Line To 138 kV
	138

	West
	Reconfigure North Mc Camey 138 kV To Ring Bus
	138

	West
	Reconfigure WTU/TU Crane Substation And Replace 138/69 kV Autotransformer
	138

	West
	Convert Southwest Vernon To Vernon Main 69 kV Line To 138 kV
	138

	South
	Convert Weslaco Switching Station To Harlingen Switch 69 kV Line To 138 kV
	138

	South
	Rebuild Airline To Laguna 138 kV Line
	138

	South
	Rebuild Airline To Naval Base 138 kV Line
	138

	West
	Rebuild Eskota To South Abilene 138 kV Line
	138

	South
	Rebuild Lagrulla To Rio Grande City 69 kV Line
	69

	South
	Rebuild N. Edinburg To N. McAllen 138 kV Double Circuit Line And Convert North Pharr To Weslaco Switch 69 kV Line To 138 kV
	138

	South
	Rebuild North McAllen To West McAllen 138 kV Line
	138

	South
	Rebuild North Padre Tap To Port Aransas 69 kV Line
	69

	South
	Rebuild Rockport To Fulton #2 69 kV Line
	69

	South
	Reconductor The 69 kV Line Section From City Of Robstown To Lon Hill Line
	69

	North
	Brownwood - Bangs - WTU Tie 69 kV Line To 138 kV Operation , Convert
	138

	North
	Copperas Cove - Ding Dong (BEC) 138 kV Line, Construct
	138

	North
	Fairdale-Walnut
	69

	North
	Glen Rose To BEC Glenrose - Granbury Transmission Line
	69

	West
	LH-20 Substation Breaker And Relay Installation (Pecos Main)
	138

	North
	Naaman-Apollo
	69

	North
	Rebuild / Reconductor Walnut Springs - Meridian - Olson Transmission Line
	69

	South
	Valero Coker Addition Switch Station
	69

	South
	Valero Transmission Line Extension (69-C)
	69

	South
	Valero Transmission Line Extension (69-DD)
	69

	Following Projects are Projected to be In-Service in 2004

	West
	Reconfigure Big Lake 138 kV To Ring Bus
	138

	North
	Oak Ridge 138 kV Point Of Delivery (BEC), Provide
	138

	North
	Ackerly Vealmoor - Ackerly 69 kV Line, Reconductor
	69

	North
	Allen Sw. Sta. -Anna Sw. Sta. Double-Circuit 138 kV Line Section, Upgrade
	138

	North
	Athens 69 kV Load, Convert To 138 kV
	138

	North
	Birdston 138 kV Point Of Interconnection (BEC), Provide
	138

	North
	Bryan Avenue 69 kV Lines To 138 kV, Convert
	69

	North
	Cedar Valley 138 kV Point Of Interconnection (BEC), Provide
	138

	North
	Collin - Renner Double-Circuit 138 kV Line, Construct
	138

	South
	Convert 69 kV Loop Line From Laredo Plant To Heights To 138 kV With Heights And Anna St. Substation Upgrades
	138

	West
	Convert Santa Anna To Brownwood 69 kV Line To 138 kV
	138

	North
	Dallas 800/900 Network - Greenville Avenue Double-Circuit 138 kV Line, Rebuild
	138

	North
	Denison North - Denison Tap 138 kV Line, Rebuild
	138

	West
	Install 10 Mvar Capacitor In Menard Area
	69

	North
	Kennedale Second Line Terminal, Add
	345

	North
	McKinney White 138 kV Substation, Connect
	138

	North
	Mustang Creek Sw. Sta. To Connect Tractebel 345 Generation, Establish
	345

	North
	North Temple 345/138 kV Switching Station And Associated Transmission, Construct
	138

	North
	Northaven - Alpha Road 138 kV Line, Upgrade
	138

	North
	Parker Maxwell 138 kV Substation, Construct
	138

	North
	Pat Mayse 138 kV Tap Line And Substation, Construct
	138

	South
	Rebuild Asherton To Eagle Pass 138 kV Line
	138

	South
	Rebuild Rincon To Rockport 138 kV Line
	138

	South
	Rebuild Victoria To North Victoria 69 kV Line
	69

	North
	Rockdale 138 kV Point Of Interconnection (BEC), Provide
	138

	North
	Sherman West 138 kV Substation, Construct
	138

	North
	Simsboro 138 kV Point Of Interconnection (BEC), Provide
	138

	North
	Southeast Whitesboro 138 kV Emergency Capacitors, Install
	138

	North
	Stryker Creek - Troup 138 kV Line, Reconductor
	138

	North
	Sulphur Springs Tap - Sulphur Springs East 138 kV Line, Construct
	138

	North
	System Reactive Compensation, Install
	138

	North
	Venus - Liggett Second 345 kV Circuit, Construct
	345

	North
	West Levee Sw. Sta. - Norwood Sw. Sta. 345 kV Line, Construct
	345

	North
	Bowie To Stjo Reconductor
	138

	South
	Ckt 06 Pasgen - College/Spencer Tap: Upgrade With ACSS Conductor
	138

	South
	Ckt 08 Plaza - Grant: Upgrade With ACSS Conductor
	138

	South
	Ckt 12 Bringhurst - Clinton: Thermally Uprate 
	69

	South
	Ckt 16 AGRI - South Channel: Thermally Uprate
	69

	South
	Ckt 21 Liberty - Northside: Thermally Uprate
	138

	South
	Ckt 25 Upgrade Clodine To Obrien 
	138

	South
	Ckt 29 Upgrade T. H. Wharton To  Little York
	69

	South
	Ckt 37 Upgrade Belaire To Kirby
	138

	South
	Ckt 53 Alvin Auto - Hastings Switch: Thermally Uprate
	69

	South
	Ckt 66 Atascocita - Kingwood: Upgrade With ACSS Conductor
	138

	South
	Ckt 66 Crosby - Hargrv - Atascocita: Replace 1200 A Equipment With 3000 A Equipment To Increase Rating On Circuit
	138

	South
	Ckt 66 Humble - Lee: Upgrade With ACSS Conductor
	138

	South
	Ckt 66 Treaschwig - Westfield: Replace 1200 A Equipment At Westfield
	138

	South
	Ckt 66 Treaschwig - Westfield: Upgrade With ACSS Conductor
	138

	South
	Ckt 73 Upgrade Clodine To Obrien 
	138

	South
	Ckt 84 Warvue - Mt Belvieu: Thermally Uprate
	138

	South
	Ckt 86 Cedar Bayou West - Chevron: Thermally Uprate
	138

	South
	Ckt 91 El Dorado Tap - Hall/Mary's Ck Tap: Thermally Uprate
	138

	South
	Ckt 91 Gulfgate Tap – University Tap: Thermally Uprate
	138

	South
	Ckt 91 Hall/Mary's Ck Tap - Telephone: Thermally Uprate
	138

	South
	Ckt 91 Pearland Tap - Gulfgate Tap: Thermally Uprate
	138

	South
	Ckt 93 PHR - Webster: Upgrade With ACSS Conductor
	138

	South
	Convert Seguin-Capote-Hickory Forest-New Berlin 69 kV TL To 138 kV Operation, Relocate The Seguin 138-69 kV 44.8 MVA Auto-Transformer To Capote.  Converting From New Berlin To Lavernia, Relocating The 138-69 kV Auto-Transformer To Lavernia.
	138

	North
	Harris Branch 345 kV Project.   Install A 138/345 kV Autotransformer At Harris Branch.  Establish A 345 kV Transmission Line From Cedar Hill To Harris Branch With Bundled 795 ACSR Conductor.  Establish One 138 kV Line From Harris Branch To Howard Lane With Bundled 1590 ACSR Conductor.  Establish A Second 138 kV Line From Harris Branch To Decker With Bundled 1590 ACSR.
	345

	North
	Hilltop Capacitor
	138

	North
	Hubbard Tie
	138

	South
	Increase 64.8 Mvar Cap Bank At Garden Villas To 108 Mvar
	138

	South
	Increase 64.8 Mvar Cap Bank At Hardy To 108 Mvar
	138

	South
	INSTALL 345/138 kV 800 MVA AUTO AT GREENS BAYOU
	345

	South
	INSTALL 345/138 kV 800 MVA AUTO AT TOMBALL
	345

	South
	JOIN BELAIRE 138 kV NORTH AND SOUTH BUS
	345

	South
	New 345-kV Ckts From Loma Alta & Military Hwy To La Palma Substation And New 345-kV Circuit From Military Hwy To Loma Alta.
	345

	South
	New Mainland Substation - Gulf Greyhound Park
	138

	South
	Rebuild Caddo Substation To 3000a Rating
	138

	South
	Rebuild Heights Substation To 3000a Rating
	138

	South
	Replace All 2000 A Equipment At Crosby, Atascocita, And Kingwood Limiting Ckt 66
	138

	North
	Spring To Jordan 138 kV Conversion
	138

	South
	STEC Port O'Connor To AEP Union Carbide
	69

	North
	Upgrade The 16.5 Mile Hicross-Marshall Ford ACSR 138 kV TL To Bundled 795 ACSR.  Upgrade The Line Section Between The Salem Walk And Barton Substations.
	138

	North
	Upgrade The 8.5 Mile Peters-Bellville South 795 ACSR 138-kV TL To Bundled 795 ACSR Or 1590 ACSR.
	138

	South
	Upgrade The 8.5 Mile Zorn-McCarty Lane 795 ACSR 138 kV TL To Bundled 795 ACSR.
	138

	North
	Uprate Whitney To Powell
	69

	North
	Olinger-Wylie Switch #3
	138

	North
	Olinger-Wylie Switch #4
	138

	South
	Build MVEC Gandy To CPL Sam Houston To MVEC Doedyns 138 kV Line
	138

	West
	Rebuild Alamito Creek To Presidio 69 kV Line
	69

	South
	Rebuild Hidalgo To Halls Acre 138 kV Line
	138

	North
	Benbrook Sw- Aledo 138 kV Line, Construct
	138

	North
	Dallas South Network 138 kV Substation, Connect
	138

	South
	Increase 138 kV To 69 kV Transformation Capacity In The Texas City Loop
	138

	South
	New Dickinson Substation
	138

	North
	Centerville-Miller
	69

	North
	South Garland Substation
	138

	Following Projects are Projected to be In-Service in 2005

	South
	Build Coleto Creek To Cuero 138 kV Line
	138

	South
	Cagnon To Kendall 345 kV Transmission Line
	345

	North
	Euless – Roanoke #1 138 kV Line, Rebuild
	138

	North
	Hackberry - Grapevine Ball St. 138 kV Line Section, Rebuild
	138

	West
	Hemme Road 138 kV Substation, Connect
	138

	North
	Liggett - Hackberry 138 kV Line, Rebuild
	138

	North
	Montfort 138 kV Substation And 138 kV Lines, Construct
	138

	North
	Nolanville - Harker Heights 138 kV Line, Reconductor
	138

	West
	North Andrews - Means 69 kV Line, Reconductor
	69

	North
	Northaven - Alpha Road 138 kV Line, Upgrade
	138

	North
	Oak Creek 69 kV Capacitors, Install
	69

	North
	Plano Hwy. # 190 138 kV Substation, Construct
	138

	South
	Rebuild Uvalde To Hamilton Road 138 kV Line
	138

	North
	System Reactive Compensation, Install
	138

	North
	Coppell To Roanoke Reconductor
	138

	North
	Decatur 345/138 kV Switching Station
	345

	South
	Existing TL Section Between Kendall-Cico-CPSB Helotes To Be Rebuilt With Double-Circuit 345/138-kV Bundled 795 ACSR.  The Section Between CPSB Helotes And Cagnon Road Is Presently Constructed Double-Circuit 345-kV With An Available Open Circuit Position.
	345

	North
	Fairview To Aledo
	138

	North
	Grandview To Happy Hill Uprating
	138

	North
	Gustine To Hamilton Reconductor
	69

	North
	North Denton To North Sanger Reconductor
	138

	North
	Poage To Leon Junction Tap Reconductor
	69

	North
	Sardis Switching Station
	138

	South
	Upgrade The 22-Mile Waller-Macedonia 477 ACSR 138-kV TL To Bundled 795 ACSR Or 1590 ACSR.
	138

	South
	Upgrade The 7.8 Mile Pipe Creek-To-Medina Lake TL To 795 ACSR 138 kV Operation, Construct A New 795 ACSR 138 kV TL (Approximately 14-Miles) Between The Medina Lake And City Public Service (CPS) Helotes Substations.
	138

	South
	West Sinton To Papalote To Mathis 
	69

	West
	Build Friend Ranch To Twin Buttes 138 kV Line
	138

	West
	Build Ft. Lancaster To Friend Ranch 138 kV Line
	138

	West
	Rebuild Mesa View To  Mesa View Switch Station 138 kV Line
	138

	West
	Rebuild Rio Pecos To Mesa View Switching Station 138 kV Line
	138

	West
	Rebuild WTU Crane To King Mountain Tap 138 kV Line
	138

	North
	Brand-Fairdale
	138

	North
	Jacksboro Sw- West Denton 345 kV Line, Construct
	345

	North
	North Garland Substation
	138

	North
	Paris Sw- Anna Sw 345 kV Line, Construct
	345

	North
	West Denton - Nw Carrollton 345 kV Line, Construct
	345

	North
	Wylie Switchyard
	345

	North
	Oakland-Mccree 
	69

	Following Projects are Projected to be In-Service in 2006

	North
	Ackerly - Ackerly LEC 69 kV Line, Reconductor
	69

	South
	Build 345/138 kV Double Circuit Bates To South McAllen Line And Addition Of 345/138 kV Autotransformer At South McAllen 
	345

	South
	Build 345/138 kV Double Circuit N. Edinburg To Bates Line And Convert Moore Field To 138 kV
	345

	North
	Bullard 138 kV Substation, Construct
	138

	North
	Carrollton East Sw. Sta. - Carrollton Country Club 138 kV Line, Upgrade
	138

	North
	Cedar Hill Sw. Sta. - Eagle Ford Tap 138 kV Line, Upgrade
	138

	North
	Elgin Switching Station - Taylor 138 kV Line, Upgrade
	138

	North
	Ft. Worth 400 Network 138 kV Substation, Construct
	138

	North
	Hutto 138 kV Substation, Construct
	138

	North
	Mesquite East - Mesquite Town East 138 kV Line, Upgrade
	138

	North
	Palo Pinto 138 kV Substation, Construct
	138

	West
	Permian Basin - Moss 138 kV Line, Reconductor
	138

	North
	Royse Sw. Sta. 345/138 Autotransformer, Replace
	345

	North
	System Reactive Compensation, Install
	138

	North
	New 138 kV Transmission Tie & Autotransformer
	138

	North
	2nd Lewisville Switch Autotransformer
	345

	North
	Booneville To Hearne Reconductor
	69

	North
	Bowie To Carter Rebuild
	69

	South
	Construct  A New 795 ACSR 138 kV TL (Approximately 8-Miles) Between The Lavernia And The Floresville Sutherland Springs Substation And Add A 138-69 kV Auto-Transformer  At The Lavernia Substation.
	138

	North
	Peoria To Itasca Uprating
	69

	North
	Robertson To Jewett
	138

	West
	Rebuild Mesa View Switching Station To Ft. Lancaster 138 kV Line
	138

	South
	Conversion El Campo To Sierra Verde 69 kV Line To 138 kV, And Addition Of 138/69 kV Autotransformer At Sierra Verde
	138

	North
	Fairdale-Shiloh
	138

	North
	Miller-Wynn Joyce
	69

	Following Projects are Projected to be In-Service in 2007

	South
	Build CPS Lytle To CPL Lytle 138 kV Line, And Addition Of 69/138 kV Autotransformer At Lytle
	138

	West
	Convert Rio Pecos To WTU Crane 69 kV Line To 138 kV
	138

	West
	Rebuild North McCamey To Big Lake 138 kV Line
	138

	South
	Convert San Miguel To Fashing To Pleasanton 69 kV Line To 138 kV
	138

	Following Projects are Projected to be In-Service in 2008

	South
	Build 345/138 kV Double Circuit South McAllen To LaPalma McAllen Line With New 345/138 kV Substation South Of LaPalma
	345

	West
	Rebuild Rio Pecos To North Mccamey 138 kV Line
	138

	West
	Rebuild Ballinger To Eden 69 kV Line
	69


APPENDIX B NERC PLANNING STANDARDS

Table I.  System Adequacy and Security

INSERT FIRST TABLE PAGE HERE

INSERT SECOND TABLE PAGE HERE

NERC PLANNING STANDARDS CONTINGENCY TYPES C AND D

ERCOT CLARIFICATIONS AND DEFINITIONS

CATEGORY C

Initiating Event and Contingency Component Definitions:

"Bus Section" shall be interpreted to mean any section of buswork which would be isolated by normal relay/breaker operation when faulted.

"Manual System Adjustments" shall be interpreted to include only operator actions which a) would be made not later than 1 hour after clearing of the first fault, b) are made using remote control capability or communications with other operators having such capability, c) include circuit switching, changes in the schedules of generating units operating at clearing of the first fault, and changes in the schedules of other generating units which can contribute within 1 hour, and d) exclude the physical repair or replacement of damaged equipment and the starting of any generating unit which cannot contribute within 1 hour.

Planned Loss of Demand or Curtailed Firm Transfer Definition: 

All load interruption, generator tripping, or generation schedule changes must be either automatic or prearranged (with associated written operating procedures).  Actions must be executable in time to avoid any equipment damage or safety violations, but in any case within 30 minutes of fault clearing.

Cascading Outage Definition:

Cascading outages are defined as the uncontrolled loss of any system facilities or load, whether because of thermal overload, voltage collapse, or loss of synchronism, except those occurring as a result of fault isolation.

Implementation Guidelines: 

Equipment ratings and permissible voltage levels shall be determined by the facility owner with the concurrence of the ERCOT SPF.

Evaluation of all the possible combination of facility outages under Category C is not required. Each TDSP with bulk transmission facilities will evaluate one or more Category C contingencies annually.  The contingencies selected may be based on the results of related studies or actual events and which, in the engineering judgement of the facility owner, the ERCOT SPF or any TDSP, may have unacceptable consequences.

CATEGORY D:

Large Load or Major Load Center Definition:

A large load or major load center shall be defined as a large single load or a group of electrically close loads comprising a peak load of between 50 and 500 MW.  Loss of this load or load center will not include any other system elements other than those directly connected to the lost load.

Evaluation Implementation:

Evaluations of Category D contingencies are not required to be performed annually.  Evaluations should be performed for the following:

1. Contingencies previously studied for which the conditions assumed in the study have changed significantly and which may adversely affect the results of the study.

2. Contingencies not previously studied that, based on the results of related studies or actual events may in the engineering judgement of the facility owner, the ERCOT SPF or any TDSP, have unacceptable consequences. 
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