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ERCOT Regional Planning:

Excerpt of Documented Results of 2007 Five-Year Plan

Oncor Nacogdoches Southeast to Lufkin Switch 345 kV Line Project
I. Executive Summary

The 2007 Five-Year Plan is the result of a coordinated planning process, performed by ERCOT staff with extensive review and input from Transmission Service Providers (TSPs) and other stakeholders, which addresses region-wide reliability and economic transmission needs for 2008 through 2012.

Planned improvements identified for the first time in the 2007 Five-Year Plan include a new 345-kV transmission line in the East weather zone to exit an existing SPS,  a new 345-kV switching station in northwest Houston to address a reliability need, and additional autotransformer and 138-kV line upgrades in the Dallas-Fort Worth metropolitan area.  In addition, two new 345-kV transmission lines and a new 345-kV switching station were included in the West region due to the approximately 6500 MW of wind generation that is installed or has completed an interconnection agreement in the West zone.  However, these West zone upgrades may be superseded by the system improvements that will be ordered as a result of the Competitive Renewable Energy Zone (CREZ) process underway at the Public Utility Commission of Texas. Further, anticipated CREZ-related wind generation additions throughout five CREZ zones will necessitate the further study of projects for the West zone above and beyond what is provided in this report. ERCOT anticipates that initial CREZ-related system improvements will be identified during April 2008. 
The following tables summarize the Reliability and Economic Driven projects identified in the 2007 Five-Year Plan that are in addition to the projects previously identified by ERCOT, other market participants and the TSPs and are included in the load flow base cases used in this study (See Appendix A):

	Project Number
	Project  Name
	2008
	2009
	2010
	2011
	2012

	R1
	Rothwood 345/138-kV switch station
	 
	 
	
	
	

	R2
	Add a second 345/138-kV autotransformer at Forney
	 
	 
	 
	 
	

	R3
	Roanoke Switch 345/138-kV autotransformer #1 upgrade
	 
	 
	
	
	

	R4
	Roanoke Switch-Southlake 138-kV line upgrade
	 
	
	
	
	

	R5
	Liggett 345/138-kV autotransformer upgrade
	 
	 
	 
	 
	

	R6
	McCree-Shiloh 138-kV line upgrade
	 
	
	
	
	

	R7
	Fairdale-Brand 138-kV line upgrade
	 
	 
	 
	
	

	R8
	Lake Creek-Robinson 138-kV line upgrade
	 
	 
	 
	 
	

	R9
	Coppell Tap-McKamy Tap 138-kV line upgrade
	 
	 
	 
	 
	

	R10
	Construct a second McNeil-Summit 138-kV line
	 
	 
	 
	
	

	R11
	Cross Timbers-Roanoke 138-kV line upgrade
	 
	 
	 
	
	

	R12
	Add a second 345/138-kV autotransformer at Lewisville
	 
	 
	 
	 
	

	R13
	Temple North-Temple Elm Creek 138-kV circuit reconfigure
	 
	
	
	
	

	R14
	West Denton-Fort Worth-Teasley 138-kV upgrade
	
	
	
	
	

	R15
	Anderson-Westover Hills 138-kV line upgrade
	 
	 
	
	
	


Table 1:  Reliability Driven Projects and Year Needed
	Project Number
	Project  Name
	2008
	2009
	2010
	2011
	2012

	 E1
	East Bernard-Orchard-Fort Bend 138-kV line upgrade
	 
	
	
	
	

	 E2
	Add a second 345/138-kV  autotransformer at Concord
	 
	
	
	
	

	 E3
	Add a second 345/138-kV  autotransformer at Whitney
	 
	 
	
	
	

	 E4
	Nacogdoches Southeast-Lufkin Switch 345-kV line
	 
	 
	 
	 
	

	 E5
	Moss-Odessa Southwest 138-kV line terminal equipment upgrade
	 
	 
	
	
	

	 E6
	South McAllen-Las Milpas 138-kV line upgrade
	 
	 
	
	
	

	 E7a
	Clear Crossing 345-kV Switch Station
	 
	
	
	
	

	 E7b
	Lamesa area upgrades
	 
	 
	
	
	

	 E7c
	Paint Creek-Murray-Graham 138-kV line upgrade
	 
	
	
	
	

	 E7d
	Barton-Oran 138-kV line series reactor
	 
	
	
	
	

	 E7e
	Oklaunion-Bowman 345-kV line
	 
	 
	 
	 
	

	 E7f
	Red Creek-Killeen Switch 345-kV line
	 
	
	
	
	


Table 2:  Economic Driven Projects and Completion Year

Additional, significant findings of the 2007 Five-Year Plan include:

The continued rapid increase in the installation of new wind generation in West Texas may result in congestion on multiple constraints and West to North transfers until new bulk transmission lines are added between West Texas and the rest of the ERCOT system.  In the interim, ERCOT will work with TSPs in impacted areas to develop special protection systems (SPSs) or operating solutions that may assist in reducing the anticipated congestion.
While this report, limited to 2012 conditions and a wind generation level of 6,903 MW, identifies projects within and out of West Texas, the lines ordered as a result of the CREZ process may supersede some of these projects, especially those involving the 345-kV system.  The CREZ Transmission Optimization (CTO) Study will identify the recommended lines to be constructed.
The proposed completion years shown in the 2007 Five-Year Plan Report were chosen to timely address reliability and economic needs.  The TSPs will attempt to meet these dates, but may need to adjust the completion dates due to factors such as availability of construction clearances, delay in receiving required regulatory or governmental approvals, equipment availability and resource constraints. 

E4 Nacogdoches Southeast –Lufkin Switch 345-kV line

The Gateway combined cycle gas plant is interconnected at the Mount Enterprise 345-kV Switch Station.  The Mount Enterprise Switch Station has a ring bus configuration and is connected to Martin Lake and Trinidad via a double circuit 345-kV line and also has the Nacogdoches Southeast Switch Station connected radially from it.  There is an existing SPS at Mount Enterprise that will back down generation at Gateway for the contingency loss of the Mount Enterprise-Martin Lake/ Mount Enterprise-Trinidad 345-kV double circuit line.  This is because the contingency loss of this double circuit line will cause a transient stability problem at the Gateway plant.  It is desirable to exit this SPS.  Furthermore, the SPS does not prevent congestion in the area.

With the SPS removed significant congestion was observed in the area in the study model.  The 2012 model showed that the Nacogdoches Southeast 345/138-kV autotransformer was congested over 2400 hours primarily for the contingency loss of the Mount Enterprise-Martin Lake/ Mount Enterprise-Trinidad 345-kV double circuit line.  The contingency loss of the Martin Lake-Stryker Creek/ Mount Enterprise-Trinidad 345-kV double circuit line also caused congestion on the Nacogdoches Southeast autotransformer.  Two transmission upgrade alternatives to solve this congestion were studied:

Option 1: Move the Mount Enterprise-Martin Lake 345-kV circuit off of the Mount Enterprise-Trinidad 345-kV circuit structures such that a single tower outage would not cause the loss of both circuits.  Approximately 5 miles of new 345-kV line would have to be constructed on new ROW to accomplish this.  Additionally, the Mount Enterprise Switch Station would have to be reconfigured so that a single breaker failure would not cause the loss of both circuits.

Option 2: Create a new Nacogdoches Southeast-Lufkin Switch 345-kV line.  This upgrade would entail adding conductor to existing 345-kV structures for 13.0 miles from Nacogdoches Southeast to Herty North and constructing a 10.0 mile new double circuit capable (with one circuit in place) 345-kV line on new ROW from Herty North to Lufkin Switch.  Oncor Electric Delivery estimated the capital cost of this option to be approximately $30 million.
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The expected in-service date for both options was 2012.  Both options were assumed to resolve the transient stability issues in the area.  Production cost analysis for 2012 was run for both options and is summarized in Table 6.

	Option
	Production Cost Savings ($M)

	1
	7.2

	2
	13.4


Table 6: Production cost results for Mount Enterprise area

Further analysis of option 1 revealed that while congestion on the Nacogdoches Southeast autotransformer was reduced, it was still congested over 1100 hours for the contingency loss of the Martin Lake-Stryker Creek/ Mount Enterprise-Trinidad 345-kV double circuit line.  This congestion was eliminated with option 2 and explains why option 2 saved $6.2 million more in 2012 than option 1 saved.

Capital cost estimates for option 1 were not obtained, but it would be reasonable to assume it would cost significantly less than option 2 since option 2 has a bigger scope.  However, the additional production cost savings realized by option 2 ($6.2 million in 2012) meets the economic planning criterion of a capital cost to production cost savings ratio of less than 6.0.  In other words, even if option 1 were constructed it would be economically justifiable to construct option 2 to remove all congestion on the Nacogdoches Southeast autotransformer.  Furthermore, option 2 alone removes all congestion on the Nacogdoches Southeast autotransformer and meets the economic planning criterion.

Option 2 has the additional benefits of allowing for expansion to accommodate future load growth and providing better voltage support for the Lufkin and Nacogdoches areas since it would tie together two long, radial 345-kV lines.  These benefits were not quantified in this analysis since the project was justified without these additional advantages. This 345 kV line was identified as economic in ERCOT’s Long Term System Assessment (LTSA) study as well.

It is recommended that a transient stability study be performed to verify that option 2 solves the stability problem.  If the results of this study confirm this, then it is recommended Oncor Electric Delivery constructing the Nacogdoches Southeast-Lufkin Switch 345-kV line.

Note:  The transient stability study described above was completed by ERCOT on August 15, 2008 and showed that this project did allow exit of the SPS.

II. DESIGNATED PROVIDERS OF TRANSMISSION FACILITIES

In accordance with ERCOT’s Power System Planning Charter and Processes, ERCOT staff is to designate transmission providers for projects reviewed in the regional planning groups.  These providers can agree to provide or delegate the new facilities or inform ERCOT they do not elect to provide them. For the project scope recommended in this report, Oncor Electric Delivery Company is the sole provider of transmission facilities for this project.
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