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1.0 Objective

The objective of this project is to perform an analysis of the present settings of Power System Stabilizers (PSS) on the ERCOT system, to determine if it is necessary to make changes to the settings as recommended by PowerTech in their Small Signal Stability study.

2.0 Background

PowerTech Labs, Inc. (PLI) conducted a Small Signal Analysis and Power System Stabilizer Tuning study for ERCOT (final report January 2002).  PLI made recommendations for tuned settings of PSS’s in the ERCOT system.  The system condition selected for PSS tuning was the 2004 peak load High south-north transfer scenario with the most critical contingency (outage of S. Texas Project Plant – Whitepoint).  The Dynamics Working Group has been concerned about the effect of the changed settings on another scenario: the High west-east transfer.  Juan Santos of ERCOT prepared a High west-east transfer case for the February 2003 DWG meeting and conducted several studies using the PowerTech’s SSAT software. The contingency studied was the outage of the double-circuit Graham-Parker line.  The results of the studies so far have shown that both the PLI proposed settings, and the present field settings of the PSSs provide adequate damping of the oscillatory modes, for the High west-east transfer with the Graham-Parker lines out.  However, additional studies are required for the DWG to make the final recommendation.  It may be possible to avoid the expense and administrative overhead associated with changing some or all of the PSS settings, if the performance of some or all of the present field settings is acceptable for the High south-north transfer case with the outage of the most critical contingency.  Since the DWG members do not have license to a copy of the Powertech’s SSAT software, DWG is asking the ROS for their approval and recommendation that ERCOT allocate resources to this project for its completion.

3.0 Scope 

The following questions need to be answered for the Dynamics Working Group to issue a recommendation on setting of power system stabilizers:

· Which set of PSS settings provide adequate damping for the High west-east scenario?

· Which set of PSS settings provide adequate damping for the High south-north scenario?

The time frame of interest is the 2004 Summer Peak.

An operational issue, the number of PSS’s required to be in service at each transfer level, is much more involved, and will be addressed in a subsequent set of studies, with a separate scope.

4.0  Tools To Be Used

PSS/E version 28 (Power Systems Simulator for Engineering) 

Software package used for case development of load flow and dynamics data set.   PTI is the ERCOT standard format for data exchange.   

DSA version 2.0 Powertech’s Dynamic Security Analysis (DSA) package.

DSA PowerTools package includes highly automated software for the comprehensive assessment of system performance and includes the following components: 

TSAT (Transient Security Assessment Tool)

Software package used for quick transient analysis (this package is available to ERCOT staff has a site license) 

SSAT (Small Signal Analysis Tool)  

Software package used for Eigenvalue analysis (this package is available to ERCOT staff has a site license) 

5.0 Base Case Data:

A.) 2004 peak load High south-north transfer scenario as modified by PowerTech Labs.  

· Modify transfer definitions to show correct areas

· High transfer from south to north.  

· Modify DOW model 

· Modify AEP wind generation models

B.) 2004 dynamics data, with changes recommended by PLI for the ERCOT small signal study. 

C.) Power System Stabilizer Data:

· Data file with PLI-tuned PSS data file.

· Data file with present PSS field settings.

· Data file with present PSS field settings, with PLI-tuned PSS data for the following generating units: 7007-1, 7008-2, 7009-3, 7012-3, 9016-1, 9017-2, 9018-3, 9019-4.

6.0 Study Criteria 

A stability simulation is said to demonstrate positive damping if a line defined by the peaks of the machine’s relative rotor angle swing curves tend to intersect a second line connecting the valleys of the curves with an increase in time.  Corresponding lines on bus voltage swing curves will also tend to intersect with an increase in time.  For purposes of this analysis, adequate damping consists of positive damping of 3% or higher. 

5.0 Tasks  

Task 1: Assemble And Check Base Case Data

A) Load base case powerflow and dynamics data into TSAT

B) Modify DOW model

C) Modify AEP wind generation models

Task 2: Run cases with PLI-tuned PSS settings 

A.) Model High south-north transfer

B.) Outage: South Texas Project to Whitepoint 345 kV line

C.) Load PLI-tuned PSS settings

D.) Calculate Eigenvalues and damping of oscillatory modes using SSAT

Task 3: Run cases with present PSS field settings

A.) Model High south-north transfer

B.) Outage: South Texas Project to Whitepoint 345 kV line

C.) Load present PSS field settings

E.) Calculate Eigenvalues and damping of oscillatory modes using SSAT

Task 4: Run cases with present PSS field settings, plus PLI-tuned PSS data for 8 generating units

D.) Model High south-north transfer

E.) Outage: South Texas Project to Whitepoint 345 kV line

F.) Load present PSS field settings, plus PLI-tuned PSS data for 8 generating units

F.) Calculate Eigenvalues and damping of oscillatory modes using SSAT

Task 5: Analysis Of Scenarios 

To be done by Dynamics Working Group

Task 6: Development And Delivery Of Draft Report

To be done by Dynamics Working Group

6.0 Project Deliverables

Report to the ROS with recommendations for PSS settings, including recommendations on other issues raised by the PLI study. 
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Assume 8 hours per day X = one day 

4 days X 8 hours = 32 man-hours 

Review and approval by ERCOT management and entire DWG 
