November 26, 2003 

Barney Davis #1 RMR Exit Strategy

Proposed Transmission Upgrades

At the September 15, 2003, RMR Exit Strategy meeting, representatives from American Electric Power Service Company (AEPSC) presented alternatives for improving the transmission system in the Corpus Christi.  This initial recommendation has been modified.  At the October 10, 2003, meeting the modified plan was presented.  The recommended improvements in the modified proposal are designed to eliminate the need for Barney Davis Unit #1 RMR service by January 2005.    

Figure 1 illustrates the current transmission system in the Corpus Christi.
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Figure 1

ERCOT recommends implementation of the transmission system changes outlined in the following Phase 1 and Phase 2 descriptions. 

Phase 1

· Installation of series reactors on both lines between White Point and Nueces Bay by January of 2005 at a cost of $1,744,000.

· Terminate the Lon Hill to CCCP into the Weil substation creating a CCCP to Westside 138-kV path through Weil substation by January 2005 at a cost of $4,100,000

· Cut in the Nueces Bay – Morris 138-kV line into the Highway 9 line by January 2005 at a cost of $2,200,000.

· Reconnect the Westside to Davis 138-kV line terminating the Davis section into Holly and bypassing Holly with a Westside section by tying it into Holly to Airline 138 kV line creating a Westside to Airline 138 kV line by January 2005 at a cost of $600,000.

· Install two 28.8 MVAR capacitor banks at Weil, Westside and Airline substations by January 2005 at a cost of $ 3,600,000.
This first phase of the project is scheduled to be completed by January 2005 at an estimated cost of $14,564,000.  These changes would be sufficient to eliminate the need for an RMR contract with Barney Davis.  The transmission line loadings approach 100% in the 2006 summer case and 105% by the summer 2007 cases.  The Nelson Sharpe 345/138-kV substation could be built in 2006 to mitigate the need to return Barney Davis to RMR status.  The timeline for completion of Phase 1 is shown below.  
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The second phase of this project includes the completion of the Nelson Sharpe 345/138-kV substation on the Lon Hill – Rio Hondo 345-kV line.  
Phase 2

· Nelson Sharpe 345/138-kV substation on the south side of the Corpus Christi at the crossing of Lon Hill to Rio Hondo 345-kV line and Alazan to Celanese 138 kV line with a 150-MVA 30-degree phase shifting transformer (PST) to be completed in June of 2006 at an estimated cost of $18,720,000.
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Total cost of both phases is $33,284,000.  Completion of Phase 2 eliminates the need for a RMR contract with Barney Davis through the year 2009.
Stakeholder Comments 

This material was presented at the September 15, 2003, and October 10, 2003, meetings and associated and follow-up presentations have been posted on the ERCOT website on the System Planning Data page.  A comment period was held from September 15th to September 22nd.  Comments were also requested following the October 10, 2003, meeting.  The updated project scope and costs were submitted for a final round of comments on November 20, 2003.  No additional comments were received.
Background 

Corpus Christi currently receives power from four generation plants and two 345 kV substations, all of which are on the north side of the city.  Load growth on the south side of the city has been supported by the Davis plant, the only south side source of power.   Without the Davis unit injecting power into the south side of the Corpus system, several contingency overloads can occur.   Single contingencies in the north create moderate overloads on two lines that transfer power south from White Point 345/138 kV substation across the bay to Nueces Bay substation.  Single contingencies farther south cause substantial overloads on the Nueces Bay to Morris and Arcadia to Holly 138-kV lines.  The nature and location of many of the contingency affected lines make the upgrades necessary to mitigate their overloads very difficult and costly.

Alternatives Considered

Alternative 1:  The Original Nelson Sharpe Proposal -- The original Nelson Sharpe substation addition was presented at the September 15th meeting.  This proposal included installation of reactors in the White Point - Nueces Bay 138-kV lines and in the Nueces Bay to Highway 9 138-kV line by June 2005.  A new Nelson Sharpe 345/138-kV substation with phase shifting autotransformer would be installed by June 2006 at the intersection of the Lon Hill – Rio Hondo 345-kV line and the Celenese – Alazan 138-kV line.  The 138-kV line from the new Nelson Sharpe – Alazan – Barney Davis line would be reconductored by June 2006.  Total estimated cost, including communication and relay upgrades, would be $30,569,259 ($26,969,259 from the September 15th presentation and $3,600,000 for additional capacitor costs that are included in the proposed Phase 1 improvements listed above).  This alternative would require a RMR contract for Barney Davis through June 2006.  Because of the additional RMR cost requirement, ERCOT does not support this alternative.
Alternative 2:  SPS Proposal – This proposal utilized a series of Special Protection Schemes (SPS) to manage area overloads that result from the outage of the Citgo North Oak Park – Hiway 9 138-kV line.  The first SPS would switch in a series reactor in the Nueces Bay – Citgo East 138-kV line when line loading for that line exceeded emergency rating.  The second SPS would trip generation at Nueces Bay when line loading on the Nueces Bay – Citgo NB line exceeded its emergency rating.  The third SPS would switch a series reactor in the Morris Street – West Side 138-kV line when that line’s loading exceeded its emergency rating.  In addition, this proposal required the reconductoring of Nueces Bay – Westside 138-kV line, the reconductoring of the Highway 9 – Javelina 138-kV line, and the reconductoring of the Aransas Pass – Seawall 69-kV line.  Estimated to cost $6,600,000, this proposal and would remove the need for the RMR contract at Barney Davis by the summer of 2004.  Construction of this alternative would span 3 years beginning in 2004.  This proposal did not determine the amount of additional reactive support required to the Corpus Christi area and would require further transmission improvements after 2007 similar to those described in Alternative 1.  Because of the increased reliability risks inherent to the SPS, the resulting operating restrictions following the activation of the SPS, and the adverse impact to voltage–sensitive loads in Corpus Christi, ERCOT does not support this alternative.
Alternative 3:  Fixed Reactor Proposal – This proposal would install seven fixed series reactors on the Corpus Christi 138-kV system and implement a Remedial Action Plan to open a 69-kV line for post contingency conditions.  The series reactors would be installed on the following lines: Nueces Bay to Citgo East, Nueces Bay to Koch, Morris Street to Westside, Highway 9 to Javelin, Holly to Airline, Arcadia to Southside, and White Point to Nueces Bay.  Protecting the Aransas Pass – Seawall 69-kV line from thermal overload would require a RAP that opened the North Padre Island – Navy Base 69-kV line for contingency conditions.  The overload on this line is a slight one and could possibly be addressed with a thermal upgrade.  No cost estimate was given for this alternative.  This proposal did not determine the amount of reactive support required and would require further transmission improvements after 2007 similar to those described in Alternative 1.  The recommended alternative provides a better overall congestion relief than Alternative 4 without the use of series reactors.  This alternative is not supported by ERCOT.
Alternative 4:  138-kV Upgrade – This alternative includes a proposed upgrade of most of the 138-kV lines that connect Nueces Bay and Airline, the installation of series reactor in the White Point – Nueces Bay lines, and the installation of a series reactor in the Nueces Bay – Highway 9 cable.  Total estimated cost would be $24,812,500 ($21,212,500 from the September 15th presentation and $3,600,000 for additional capacitor costs that are included in the proposed Phase 1 improvements listed above).   The implementation of this alternative would be very difficult due to the location of the lines that would be upgraded.  Extended outages for lines serving large industrial loads would be required.  Clearance issues with spans crossing the ship channel would also have to be addressed.  Construction of this alternative would require several years of additional RMR service from the Barney Davis facility.  This alternative is not supported by ERCOT because the costs of RMR services coupled with the required capital improvements exceed the cost of the recommended alternative.
Alternative 5:  Nelson Sharpe Proposal at Rodd Field – For this alternative, Nelson Sharpe 345/138-kV substation would not require a phase shifting autotransformer, since it would be adjacent to the Corpus Christi 138-kV system near Rodd Field substation, but would require construction of 9 miles of 345-kV double-circuit line and 6 miles on 138-kV double circuit line.  Completion would be in January 2009 at a total estimated cost, including communication and relay upgrades, of $33,000,000  (This estimate does not include the proposed Phase 1 improvements listed above).  This alternative would require several years of additional RMR service from the Barney Davis facility, and it is not supported by ERCOT due to the fact that it exceeds the cost of the recommended alternative.
Economic Evaluation

ERCOT Staff has estimated that continued reliance on Barney Davis would result in net RMR costs of around $22M per year, for a net present value (NPV) of $75,700,000 for 2005 through 2009.  The NPV of the revenue requirement for the Phase 1 138-kV upgrades is $15,000,000, and the NPV of the revenue requirement for the Phase 2 Nelson Sharpe substation near Alazan is $20,400,000, for a total NPV cost of $35,400,000 for the transmission upgrades necessary to relieve the need for the Davis units as RMR.  This is a NPV savings of $40,300,000 over continued reliance on Barney Davis as RMR.    
Recommendation for Exit Strategy: 
The implementation of the plan described under Transmission Upgrades effectively eliminates the need for Davis as an RMR unit while adequately addressing the requirements of the ERCOT planning criteria.   It is superior to Alternative 1 both financially and from an operating standpoint.  Alternatives 2 and 3 pose several reliability problems, including the potential to leave the Corpus Christi area in an insecure state following a contingency, increased Var losses, and a degradation of the dynamic voltage support for industrial load in the area.  Alternative 4 was more expensive and deemed unworkable due to water crossings, ROW issues, and outage clearances necessary for construction.  Alternative 5 would require several more years of RMR reliance, is more expensive, and does not provide a significant improvement over the proposed alternative.
ERCOT Staff recommends implementation of the system changes outlined in the Transmission Upgrades section (Phase 1 and Phase 2) in order to end the Barney Davis RMR contract by January 2005. 

The dynamic voltage support in the area is a concern regardless of the exit strategy chosen.  Preliminary studies have shown that the elimination of Barney Davis’s reactive capabilities may have a severe effect on the system dynamic voltage support if the remaining independent power producers do not operate in a voltage control mode.  The retirement of the Nueces Bay #7 unit could also exacerbate this problem.  ERCOT Protocols and Operating Guides clearly require all units to operate in voltage control mode.  The ERCOT Reactive Standards specify generating unit reactive capability and require generators to operate in voltage control mode.  Successful retirement of the Barney Davis RMR contract will require strict adherence to these operating requirements and reactive standards by the remaining units in the Corpus Christi area in order for reliable service to be maintained.  ERCOT will enforce these guides and standards through testing prior to release of the Davis RMR contract.
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