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	Comments


These comments address the Subsynchronous Resonance (SSR) Analysis Scope (Draft) posted by ERCOT on June 1, 2015.
LCRA TSC greatly appreciates ERCOT’s efforts in creating the draft Subsynchronous Resonance SSR Analysis Scope.  It is clear much thought went into its development.  SSR is a relatively new phenomenon for many of the TSPs in the ERCOT region.  Providing a list of guidelines for SSR studies serves a great benefit to TSPs as they develop their own SSR study scopes.
LCRA TSC appreciates the opportunity to comment on the ERCOT Subsynchronous Resonance (SSR) Analysis Scope.
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	Revised Proposed Protocol Language


None at this time.
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Subsynchronous Resonance (SSR) Analysis	Comment by dpreas: Often Subsynchronous Resonance (SSR) and Subsynchronous Oscillation (SSO) are used interchangeably.  

Is SSR the preferred description of the phenomenon by ERCOT?


Purpose

[bookmark: _Toc149720772][bookmark: _Toc409100152]The purpose of this document is to serve as a guideline to establish the scope for the study full to determine if a project is introducing  Subsynchronous Resonance (SSR) risk to the system study. If ERCOT identifies that a generation project requires an SSR study, the designated TSPERCOT Market Rules designate which party will perform the study to evaluate the SSR risk introduced by the proposed transmission or generation project. The SSR study will identify SSR risk and provide any needed mitigationMitigation and/or Protection options, which will be evaluated by theimpacted TSP(s), affected Resource Entity(s), and ERCOT.	Comment by Charles DeWitt: Could be a transmission project also.	Comment by Charles DeWitt: Are “Mitigation” and “Protection” defined terms? If not they do not need capitalization.



The TSPentity performing the SSR study will develop the study scope to be reviewed by the impacted TSP(s), affected RE(s), and ERCOT. This document provides a list of guidelines for the study scope.

1:  General SSR Study Assumptions

Study base case: should include the anticipated system topology based on the projected in-service date of the proposed project.	Comment by Charles DeWitt: How would a planned topology change in the year after the project in-service date that would impact the study results be handled?

Study contingencies: if it is necessary to screen or shortlist the contingencies evaluated, the entity performing the study may use the proposed methodology listed below. 

· Begin with the set of contingencies making the generating unit radial[footnoteRef:1] to the nearest series capacitor. This set is denoted “R”, consisting of N elements. [1:  “Radial”:  A generator is radial to a series capacitor when all of the energy from the generator flows through the series capacitor bank(s).] 


· If condition R shows an SSR risk, evaluate all N combinations of R with 1 transmission element back in service (“R+1”).

· Of the R+1 combinations which show a risk, study R+2 combinations (placing a second element back in service).

· Of the R+2 combinations which show a risk, study R+3 combinations (placing a third element back in service).

· And so forth, until all scenarios show no risk.

· If adding a certain element back in service was observed to substantially improve the scenario eliminating risk, then no further combinations with this element out of service need to be evaluated.

· Develop contingencies to be studied according to these guidelines.  If the generator unit is nearbythe study involves multiple series capacitors, then this process may wouldneed to be repeated for each series capacitor.	Comment by Charles DeWitt: This should be defined when the study is required.

· If more than 10 contingencies[footnoteRef:2] are required to make a generating unit radial to a series capacitor, then consideration of this series capacitor is outside the current risk criteria and no further scenarios need to be studied. [2:  This number may be subject to later refinement. ] 


· A contingency set that can concurrently place a generating unit radial to multiple series capacitors should be evaluated.

· Additional contingency list suggested by impacted TSP(s) and ERCOT.



Evaluation of sensitivities

· Additional sensitivities potentially leading to increased SSR risk should be evaluated within the specified risk criteria. 

· Transmission Grid

· Switched shunt status

· Series capacitor staging/bypass status

· Series compensation levels (as appropriate), for example (10% deviation)

· Modeling and status of nearby generators

· Split bus configurations, relaying schemes, or other area-specific concerns as identified by the affected TSP(s) and ERCOT

· Sensitivity of plant dispatch level and number of units online






2:  Conventional Generator Studies should include:

Induction Generator Effect (IGE)

· Frequency scans for screening

Torsional Interaction (TI)

· Electrical damping analysis for screening

· Consider (may require time-domain analysis):

· Whether units within the plant or nearby plants have similar modes

· Effect of combined cycle configurations

Torque Amplification (TA)

· Frequency scans for screening. If scenarios of risk are identified, then determine the need for fatigue analysis. Fatigue analysis may require time-domain simulation.



Intermittent Renewable Resource (IRR) Studies should include:

Induction Generator Effect/Subsynchronous Control Interaction (SSCI)

· Frequency scans for screening: it should be noted that a frequency injected into a generator model can become two different frequencies because of a nonlinear generator model. This may also make the generator-side scan dependent upon the grid short circuit ratio. Frequency scans should account for this behavior.

· A study of Induction Generator Effect/SSCI should consider

· Varying dispatch levels (10% and 100%)

· Varying number of units or collector feeders online (e.g., 10% and 100%)

· Time-domain simulation may be necessary to validate results. 	Comment by Kristian Koellner: Is this also valid for conventional generator studies?

Mitigation and Protection	Comment by Charles DeWitt: Fits better at end of document since it addresses what to do based on outcomes of the study. Is the “specified mitigation and protection criteria” contained in 1.4?

Where required by the ERCOT specified mitigation and protection criteria, a follow-up study may be required to study and demonstrate the effectiveness of the proposed mitigation and/or protection options.

Modeling Requirements

Provided by TSP

· If applicable, the series capacitor facility owner shall provide information regarding series capacitor protection and metal oxide varistor (MOV) circuits. 

· Station one-lines, information regarding split bus configurations, stuck breaker contingencies, and bus faults.

Provided by Interconnecting Entity (IE) or Resource Entity (RE)

· Conventional Generators

· Mechanical Data as required by Subsync tab in RARF

· Generator electrical dynamic data

· If applicable, plant load data and load ratios (PQ, motor, etc.)

· If applicable, shaft fatigue Fatigue life Life expenditure Expenditure curves (FLE curves)	Comment by Kristian Koellner: Define FLE

· Intermittent Renewable Resource (IRR)

· Number and type of turbines or inverters 

· Supplemental reactive equipment, e.g., switchable shunts, STATCOMs, and SVCs

· Frequency dependent impedance table

· EMT models of turbines/inverters

Study Criteria	Comment by Charles DeWitt: Should this be “Criteria for Determination of Risk”?

IGE / SSCI Criteria	Comment by dpreas: Strike this term.

· When considering the total impedance of generator and grid, if total resistance is negative where reactance crossover of zero ohms from negative to positive, then the scenario is considered at risk. Otherwise, the scenario is considered not at risk. (Note:  An extra margin may be necessary.)



Torsional Interaction

· The negative sum of mechanical damping (Dm) plus electrical damping (De) indicates risk. Considering the uncertainties associated with the mechanical mode, De at +/- 1 Hz of the modal frequency is utilized to compare to Dm.

Torque Amplification

· Frequency Scan:  A 5% reactance dip occurring within a +/- 3 Hz complement of the modal frequency indicates TA risk.

· Detailed Analysis:  For shaft FLE analysis:  Acceptable if FLE shaft fatigue is estimated to beis less than 50%.	Comment by Charles DeWitt: Should shaft fatigue analysis be part of this study or should this detailed analysis be initiated if this study shows the above criteria to be violated?

· (Proposed) Detailed Analysis when FLE data curves are unavailable:  Acceptable if peak shaft torque is within 10% of the level experienced for an uncompensated system under similar fault conditions.	Comment by dpreas: Is this bullet pending approval?
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