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Project Submitted
In February 2007, Oncor Electric Delivery Company submitted a project to address the need for additional dynamic reactive support in the Dallas/Fort Worth (DFW) area.  This project seeks to install dynamic reactive devices at the Parkdale station with a capability of up to 600 Mvar.  A portion of this capacity is planned to be in service prior to the summer peak of 2009.
The estimated cost range of this project is $45 - $97.5 M depending on the technology used to provide dynamic reactive capability.  Oncor identified the 600 Mvar amount utilizing a static condenser model in simulations.  However, they have indicated that it is their intent to hire a consultant to assist them in determining the most appropriate technology for this project.  The project will not require new transmission line additions or upgrades in new or expanded Right-of-Ways.
Project Justification

ERCOT system planning staff agree with the criteria and performance objectives recommended by Oncor to mitigate dynamic reactive resource deficiencies in the DFW area.  Specific considerations for the justification of the Parkdale dynamic reactive project include:
1.  Voltage Recovery:  ERCOT planning criteria requires transmission voltages to be within the applicable rating as determined and consistently applied by the system or facility owner following NERC Category B or C contingencies.  For dynamic simulations, Oncor considered conditions where transmission bus voltages did not recover to and remain above minimum post-contingency levels to be a violation of planning criteria.
2. Load Shedding:  Due to the design and intent of their UVLS scheme to provide a “safety net” for unspecified severe disturbances, Oncor considered any actuation of UVLS following a NERC Category C contingency to be an unplanned loss of load and a violation of planning criteria.  ERCOT system planning staff concur that requiring a stable system response without relying on UVLS schemes following a NERC Category C contingency is reasonable and appropriate for the DFW area.
3.
Load and Generation Outlook for the DFW Area:  Static reactive resources (capacitor banks) have been added to the DFW area based on Power vs. Voltage (PV) analysis and satisfying the PV margins specified in the ERCOT planning criteria.  However, given the amount of dynamic reactive capability that has been lost due to generator retirements and the increasing import requirements to serve growing demand in DFW, it is advisable that a portion of that capability be replaced with dynamic reactive resources.  Furthermore, new emissions restrictions will almost certainly limit the availability of existing generation resources within the DFW area.  Figure 1 depicts the large and increasing gap between generation resources (with dynamic voltage support) and load in the nine-county DFW area.  In 2007 peak load in the DFW area will exceed generation resources available in this area by nearly 12000 MW.  This gap is likely to increase in future years.  The difference in load versus generation will be made-up by incremental imports in the transmission grid and must be supported by both static and dynamic reactive resources in the DFW area.
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 Figure 1:  Generation versus Load in the DFW Area 2007 to 2012
Study Summary

ERCOT performed an independent review of the Parkdale dynamic reactive project using PSS/e software.  In this review, the need for dynamic reactive devices was verified.  Simulations of 2009 peak load conditions indicate voltage collapse following critical NERC category C contingencies for the likely scenario where four non-SCR DFW units (without advanced pollution control equipment) are unavailable.  Existing DFW UVLS schemes do not prevent voltage collapse in these cases.

The necessary amount of dynamic reactive capability to prevent voltage collapse and satisfy the stated system performance objectives depends upon the availability of generation in the DFW area.  With dynamic reactive support modeled as a static condenser at the Parkdale station, ERCOT staff has verified that 100 Mvar is required when all DFW generation resources are available, 500 Mvar is required when four non-SCR DFW units are unavailable and 600 Mvar is required when an additional DFW area SCR unit is unavailable.

ERCOT’s review also investigated the impact of faster fault clearing times, DFW load level, and DFW load power factor.  A detailed discussion of this analysis can be found in Appendix 1.

Justification for Dynamic Reactive Capability in ERCOT
Since ERCOT does not have an explicit transient voltage recovery criteria, transmission owners proposing the installation of dynamic reactive capability have generally proposed system performance objectives based on NERC criteria in order to determine the required amount of dynamic reactive capability.  In 2006, ERCOT approved the need for the installation of dynamic reactive devices in the Houston area.  The following table provides a comparison of performance objectives utilized in the justification for the Houston installation with those proposed for the DFW installation.
	Performance Objective
	2006 Houston
	2007 DFW

	Critical Contingency
	NERC Category D
	NERC Category C

	UVLS Allowed
	1250 MW
	None

	Voltage Recovery
	At Generator Terminal Buses

Voltage Threshold Level:

90%

Allowable time below threshold:
10 seconds
	At All Buses

Voltage Threshold Level:
steady state voltage guidelines
Allowable time below threshold:
undefined

	Voltage Collapse
	Not Allowed
	Not Allowed

	Area Import
	3000 MW
	13000 MW


The Houston proposal sought to limit the amount of UVLS necessary to prevent a voltage collapse in response to a NERC category D contingency while the DFW proposal does not rely on UVLS to prevent voltage collapse in response to a NERC category C contingency.  ERCOT staff agrees with the Oncor position that UVLS should only be utilized as a “safety net” to provide some degree of protection against severe (NERC category D) disturbances.  Both of the stated voltage recovery objectives are likely to be satisfied unless voltage collapse is imminent.  It is also notable that the gap between local generation resources and load is much greater in the DFW area than in the Houston area.
Summary

ERCOT supports the need for dynamic reactive devices in the DFW area and agrees with the system performance criteria.  Studies confirmed that system performance objectives cannot be met without the addition of dynamic reactive devices.

Oncor has not proposed a specific technology for this project, but has indicated that it is their intent to hire a consultant to assist them in determining the most appropriate technology for this project.  ERCOT encourages Oncor to consider the possibility of utilizing more than one location to deploy a total of 600 Mvar (or equivalent capacity to provide the same response depending on the location and technology used).  Utilizing multiple locations would add reliability through diversity and make the loss of all installed dynamic reactive capability less susceptible to a single event.
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.

Appendix 1
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