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Electric Reliability Council of Texas, Inc. (ERCOT) 

Media Summary of October 1, 2003 Report on Existing and Potential Electric System Constraints and Needs within the ERCOT Region

This Media Summary presents key information from the October 1, 2003, Report on Existing and Potential Electric System Constraints and Needs within the ERCOT Region.  The October 1 Report, as it is known, discusses two issues vital to the reliability and affordability of electricity in the ERCOT region:  (1) status of the transmission system and (2) identification of transmission constraints along with recommendations for improvement.  It meets the annual reporting requirements of the Public Utility Regulatory Act (PURA), Section 39.155 (b), as amended by Senate Bill 7 in 1999.

The complete 72-page report is available for viewing at www.ercot.com.  Journalists may contact ERCOT’s Director of Communications, Heather Tindall, at (512) 225-7023, to arrange interviews with CEO Tom Noel or members of the technical staff.

Background

It is taken for granted by most people in Texas that, with the flip of a switch, electricity will flow smoothly into their computer devices and overhead lights.  ERCOT has a primary role of “keeping the lights on” for about 75 percent of the geographic area of the state, or nearly 200,000 square miles.  The ERCOT Region is located totally within Texas boundaries and serves about 85 percent of the electrical demand in the state.  It covers a diverse area ranging from Loving County in West Texas (pop. 67) to Harris County in Southeast Texas (pop. 3.5 million).  A total of seven million customers are served each day as ERCOT oversees the generation of about 78,000 megawatts (MW) of power and 37,500 miles of transmission lines.

ERCOT is certified as an independent organization by the Public Utility Commission of Texas.  ERCOT has a multi-dimensional role of ensuring the reliability and adequacy of the regional network, coordinating electrical market transactions, and planning for the efficient transmission of power across the state.  ERCOT also provides access for all buyers and sellers of electricity to applicable transmission and distribution systems.

Several milestones mark the evolution of this vital role.  The first set of changes happened in 1995 when the Texas legislature deregulated the electric wholesale power market.  Wholesale competition was enhanced as a mechanism to reduce consumer costs, improve operating efficiencies, and encourage needed investments in generation plants and transmission facilities.  The next change occurred on July 31, 2001, when the ERCOT Region became a single control area.  Finally, in January 2002 most of the electric retail power market was opened to competition.  Since then more than 44 percent of retail customers have exercised their rights to switch to different service providers.  These developments along with significant increase in demand have dramatically affected the management of electrical power in Texas.

The ERCOT Electric Market

Generation, transmission, and distribution facilities in Texas are controlled by individual entities, such as independent power producers, investor-owned utilities, municipal utilities, and electric cooperatives. These organizations function as an integrated and coordinated power supply network under the supervision of ERCOT.  Interconnectivity among these network facilities and resources is the principal means of achieving a reliable electric supply. Interconnection provides for:  

· Delivery of Electric Power to Areas of Customer Demand — Transmission systems integrate electric generation resources with other facilities to ensure the reliable delivery of power to meet continuously changing customer demands under a wide variety of system operating conditions. 

· Economic and Competitive Exchange of Electric Power — 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 electricity to customers and provide a liquid market.

· Flexibility for Changing System Conditions — Transmission capacity must be available on the interconnected transmission systems to provide the flexibility to accommodate shifts in facility loadings (demand) caused by planned maintenance, forced outages, and other variables such as construction delays, higher than expected customer demand, and generating unit fuel shortages.

The ERCOT interconnected power network is a summer-peaking system due to Texas’ hot weather and resulting high air conditioning usage.  Except for summer months, minimum (off-peak) demands in the ERCOT Region are around 20,000 MW, which reflect a compound growth rate of 2.4 percent.  Between 1994 and 2003, ERCOT peak demand grew 37.6 percent (16,404 MW), which is a compound growth rate of 3.61 percent.  During this same period, several bulk transmission additions have been made to support increased consumption.

Electric power transfers – in response to changing needs in an area – have a significant effect on the reliability of the interconnected transmission systems.  Power transfers happen when uses of the system change relative to projections for the area.  For example, both the Dallas/Fort Worth and Houston areas are highly dependent on the transmission system to provide power from surrounding areas in order to meet demands.  As power requirements continue to grow, transmission additions and upgrades will be necessary in order to ensure reliability.

A measure of how well the market is working is demonstrated in the number of new facilities to be built and the retirement of older, less efficient units.  About 5,500 MW of new capacity has been proposed to be added between the years 2003 and 2006.  Close to 400 MW of generation are expected to retire by 2006.  Since 1997, ERCOT has received more than 182 requests from across the state for generation interconnection.  Demand for electricity, revisions in transmission rules, and market deregulation appear to be attracting merchant plant developers.

Competition continues to create an ever-changing landscape for ERCOT planners:

· New participants enter the market; others exit or consolidate operations, thus changing the players and their contractual supply arrangements. 

· Generation patterns change, such as elevated production from wind power source.

· Older plants near metropolitan areas are retired due to economics or environmental restrictions.

Planning for Reliability

High voltage transmission lines link power plants with the ultimate consumers of electrical energy.  These lines form a “transportation highway” for power and comprise what is commonly known as the electrical grid. Components within the grid system – structures, right of way, transformers, switches and more – must work in harmony to meet growing demands for reliable and affordable electricity.

ERCOT serves as a steward of the transmission network, which includes evaluating its adequacy to meet current and future demands.  Transmission planning in the current environment is a complex undertaking and involves significant input from service providers and other market participants. ERCOT performs hundreds of short-range and long-range technical studies to determine where potential problem areas may be and to find appropriate solutions.  Power system planning ultimately leads to the construction of needed facilities.  ERCOT makes such recommendations after reviewing the technical merits of proposed projects.

Transmission Constraints

An essential function of ERCOT is to conduct planning that is designed to reduce transmission constraints in the region.  Transmission constraints are the physical limitations in a transmission system that prevent the reliable delivery of electricity.  Constraints can create the need to use some less efficient operating units and prevent the fullest economic and competitive exchange of electric power in the market.  Other potential downsides are increased prices for consumers, challenges to maintain system reliability, and heightened risk of equipment damage.  For the twelve-month period ending May 31, 2003, ERCOT reports that the cost of such constraints were more than $238 million.

One type of transmission constraint is known as a Commercially Significant Constraint (CSC).  It is a source of congestion in the transmission grid that limits the free flow of energy within the ERCOT market to a commercially significant degree.  CSCs are identified annually in a process that includes extensive stakeholder input to establish congestion “zones” within the region.  

Three commercially significant constraints were designated for 2003:

· West Texas to North Texas

· Primary corridor is Morgan Creek to Abilene to Graham to Parker

· South Texas to North Texas

· Primary corridor is Marion to Zorn to Austrop to Sandow to Temple to Waco to Venus

· South Texas to Houston

· Primary corridor is Corpus Christi to South Texas Project to Houston

ERCOT utilizes competitive generation services for resolving transmission congestion across CSCs.  It balances the energy needs within and between zones every 15 minutes using power flow calculations.  Costs of CSC congestion management for the 12 months ending May 31, 2003 were $25.6 million.

Local Constraints (LC) are a second type of congestion.  These are bottlenecks that limit the flow of energy in areas within a congestion zone.  Of the 11 general areas with local constraints, five of them account for 82 percent of the costs of alleviating related congestion.  These are:

· Dallas/Fort Worth

· North

· Rio Grande Valley

· South

· West Texas  (McCamey, San Angelo, Morgan East)

The costs of energy services to address LCs for 2003 were more than $212 million.

Changes in the Power Network
Transmission service providers expend hundreds of millions of dollars each year to upgrade and expand the transmission system.  Since 1998, the following ERCOT-recommended projects have been completed:

· Centerville Switch-McCree Switch 345-kV Line (Completed 2001, 2 miles)

·  Increase transfer capability across northeast Dallas/Garland area and provide voltage support

· Fayette-Austrop 345-kV Second Circuit (Completed 2001, 55 miles)

· Increase transfer capability from Fayette/Lost Pines to Austin
· Holman-Lytton 345-kV Second Circuit (Completed 2001, 63 miles)

· Increase transfer capability from Fayette/Lost Pines to Austin

· Limestone-Watermill 345-kV Double-Circuit Line (Completed 2001, 90 miles)

· Increase transfer capability between North Texas and Houston 

· Military Highway STATCOM (Completed 2001)

· Reduce likelihood of voltage collapse and provide dynamic voltage control
· White Point 345-kV Switching Station and 138-kV Upgrades (Completed 2001)

· Increase transfer capability to/from Corpus Christi area and to provide voltage support

· Cedar Bayou-King-North Belt-TH Wharton 345-kV Corridor Upgrades (Completed 2002, 49 miles)

· Increase transfer capability across east and north Houston and out of Houston
· Graham-Jacksboro 345-kV Line (Completed 2002, 33 miles)

· Critical Status to prevent outage of West Texas and to transport renewable energy out of West Texas

· Lon Hill-Rio Hondo and Lon Hill-Edinburg 345-kV Lines Series Capacitor Compensation (Completed 2002)

· Increase transfer capability to/from Rio Grande Valley and reduce likelihood of voltage collapse

· Monticello-Farmersville-Valley Junction-Anna Switch 345-kV Line (Completed 2002, 100 miles) 

· Increase transfer capability into Dallas/Ft. Worth from Northeast Texas, provide for energy delivery across North Dallas, and support voltage in the Dallas/Ft. Worth area
· San Miguel-Pawnee 345-kV Line and Establish Pawnee 345-kV Station (Completed 2002, 35 miles)
· Increase transfer capability to/from South Texas/Corpus Christi/Victoria area and support voltage in the Pawnee/Corpus Christi/Victoria area

· Venus-Liggett 345-kV Line Upgrade (Completed 2002, 12 miles)

· Increase transfer capability into DFW area from the south
· Anna-Collin 345-kV Line Upgrade (Completed 2003, 16 miles)

· Increase transfer capability into DFW area from the north
· Forney-Centerville Switch 345-kV Line Upgrade (Completed 2003, 15 miles)

· Increase transfer capability into DFW area from the east

· Laredo STATCOM (Completed 2003)

· Reduce likelihood of voltage collapse and provide dynamic voltage control

· Morgan Creek-Red Creek-Comanche Switch 345-kV Line (Completed 2003, 216 mi) 

· Increase transfer capability from West Texas and deliver renewable energy out of West Texas 

· Pawnee-Coleto Creek 345-kV Line (Completed 2003, 54 miles)

· Needed Status to provide energy deliveries to/from South Texas including Corpus Christi/Victoria area and support voltage in Pawnee/Corpus Christi/Victoria area 

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

· Provide energy delivery from bulk transmission system to consumers

Working closely with transmission service providers, ERCOT executes the planning necessary to maintain reliable service and alleviate bottlenecks.  It has recommended the following major projects, which are under development by transmission service providers, to help mitigate constraints:

· Twin Buttes 345-kV Switching Station (Projected 2004)

· Critical Status to support voltage in San Angelo and mitigate RMR costs
· Paris-Anna 345-kV Circuit (Projected 2005, 89 miles)

· Needed Status to prevent outage of Northeast Texas during stability events, to provide for energy delivery of Northeast Texas generation into the Dallas/Ft. Worth metroplex, and to support voltage 

· Venus-Liggett 345-kV Line/Circuit (Projected 2005, 28 miles)

· Needed Status to provide energy delivery into Dallas/Ft. Worth metroplex

· Cagnon-Kendall 345-kV Line (Projected 2006, 55 miles)

· Needed Status to prevent low voltages and/or loss of load north and northwest of San Antonio and increase ability to transfer power in and out of the San Antonio area
· Twin Buttes-McCamey 345-kV Line (Projected 2009, 110 miles)

· Contingent upon wind developers’ final plans for generation additions

· Odessa-McCamey 345-kV Line (Projected 2009, 50 miles)

· Contingent upon wind developers’ final plans for generation additions

ERCOT also leads the efforts of three regional planning groups – South, North, and West – to determine additional actions needed to meet energy needs and address transmission constraints (See the October 1 report for a detailed discussion of each region).  Major projects currently under study or in design development in these regions are:

· Anna Switch-Valley 345-kV Line Upgrade (Projected 2004, 27 miles)

· Needed Status to provide energy delivery into Dallas/Ft. Worth

· Watermill-West Levee 345-kV Second Circuit (Projected 2004, 18 miles)
· Needed Status to provide energy delivery into Dallas/Ft. Worth

· Jacksboro-West Denton 345-kV Line (Projected 2005, 50 miles)

· Needed Status to provide energy delivery into Dallas/Ft. Worth from the west and  to support voltage 

· Watermill-Cedar Hill 345-kV Line (Projected 2005, 17 miles)

· Needed Status to provide energy delivery into Dallas/Ft. Worth

· Jacksboro-Willow Creek-Parker 345-kV Line Upgrade

· Needed Status to provide energy delivery into Dallas/Ft. Worth from the west

· West Levee-Norwood 345-kV Line (Projected 2006, 7 miles)
· Needed Status to provide energy delivery into Dallas/Ft. Worth

· West Denton-NW Carrollton 345-kV Second Circuit (Projected 2007, 20 miles)

· Needed Status to transport energy into Dallas/Ft. Worth and  to support voltage

· Clear Springs-Hutto-Salado 345 kV Line (Projected 2008, 90 miles)

· Needed Status to provide energy delivery to/from the south and  to serve load in the Austin/Pflugerville/Hutto/Georgetown area

· Edinburg-Frontera 345-kV Line

· Needed Status to provide energy delivery to/from the south and to support voltage in Laredo/Rio Grande Valley area

· Frontera-McAllen 345 kV Line
· Needed Status to provide energy delivery into South McAllen area and to reduce local congestion

· South McAllen-Brownsville-La Palma 345-kV Line
· Needed Status to provide energy delivery to east side of Rio Grande Valley and to reduce local congestion

· San Miguel-Laredo 345 kV Line(125 miles)
· Needed Status to provide energy delivery to/from the south and to support voltage in Laredo area

· Laredo-Frontera 345 kV Line (144 miles)

· Needed Status to provide energy delivery to/from the south and to support voltage in Laredo/Rio Grande Valley area

· Salem-Bryan/College Station-Twin Oaks 345-kV Line and Establish New 345/138-kV Station

· Needed Status to provide energy delivery to/from the south and support voltage in Bryan/College Station area

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

· Needed Status to provide energy delivery to/from the south

· Coleto Creek-Cuero 345-kV Line 

· Needed Status to provide energy delivery to/from the south

· Red Creek-Comanche Switch 345-kV Second Circuit

· Needed Status to provide energy delivery from West Texas

· Comanche Switch-Killeen Switch 345-kV Line

· Needed Status to provide energy delivery from west and to provide two-way 345-kV service to Killeen

· Whitney-Concorde 345-kV Line

· Needed Status to provide energy delivery from south into Dallas/Ft. Worth

· Twin Oak-Lake Creek 345-kV Second Circuit

· Needed Status to provide energy delivery to/from south

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

· Needed Status to provide energy delivery from bulk transmission system to consumers

765-kV Transmission Considerations

ERCOT is considering the application of 765-kV transmission in Texas.  While there is much yet to investigate about the implementation of 765-kV transmission, there are already several interesting findings.  Some of the more fundamental characteristics of 765-kV transmission are its low impedance, reducing losses and substantial line charging supporting voltage.  Two opportunities have developed to date that have the potential for the application of 765-kV transmission in ERCOT: 1) the delivery of wind power from West Texas to DFW and 2) the balancing of power flows between San Antonio to DFW and Houston to DFW 345-kV transmission corridors.  The circumstances are unique but tailored to the application on ERCOT high-voltage transmission.

Conclusion

An open, aggressive, and coordinated transmission planning process that incorporates sophisticated studies and analysis, transmission upgrades to relieve congestion, and improvements in interconnectivity is of paramount importance to the future of Texas.  The state’s competitive electricity environment is fostering an increasing demand for transmission services.  All users of the interconnected transmission systems should be aware of the electrical limitations of the transmission systems and the capability of these systems to support a wider variety of energy transfers.

ERCOT will continue to oversee major changes and additions to the transmission grid, helping to ensure its continuity and adequacy.  The need for new facilities, benefits of each proposed project, and consequences of any implementation delays will continue to be carefully analyzed.  










� Many other projects were completed by transmission service providers to address other issues, such as local Load growth.
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