FIS Field Coordinated Responses by TSPs and TOs
1. Unit information Nameplate – Are you looking for Net or Gross capacity or both?  For example, an IE says they have a controller to limit injection at the POI to 100 MVA, but has a nameplate of 150 MVA.  How do you handle that?  Give us your feedback.  Are you looking for max possible capability/injection?

AEP:

a. AEP looks at max possible capability, but identifies limitations as we scale generation from 0 MW -> full output.

b. Specifically, we need to have the number of turbines and MW capability of each turbine by manufacturer type.

WETT:
c. Having both Net and Gross capacity would be helpful

Brazos:

d. We use max capability to run the appropriate studies. If there are limitations resulting from the studies, the controller or other RAS’s are addressed once a signed IA is provided.
Centerpoint:

e. I would say we should use Gross capacity, as controller’s settings can be change overtime.

2. Reactive capability – Describe your needs for different MW break points. Would you like to get the D curve with the generator along with the MW leading and lagging values (reconciliation)?   How will you reconcile w/o the Model of the collector system?  Do you want the D curve for wind turbine, or for the aggregate?
AEP:

a. As AEP scales generation up from 0 – 100% output, we don’t go back and remodel Qmax/Qmin.
b. D-curve information is generally thought to be more useful in Operational studies, however, 
c. The collector system needs to be included for renewable sources.  AEP believes it is more convenient to have the aggregate reactive power curve at the collector bus since it is not accurate to aggregate the capability curve for each turbine/converter due to the presence of impedances in the collector system.

WETT:

d. Having the information for both the individual turbine and the aggregate is most helpful.  Otherwise, not sure how we would best validate the collector system model.

Brazos:

e. Used for the HV/LV ride through portion of the studies as per ERCOT protocols. How will you reconcile w/o the Model of the collector system?  Have done studies without, do not have enough experience to know if it makes a significant difference

Centerpoint:
f. Yes, we would like to get the D curve of the individual generator and the equivalent collector system

3. Transformer data - Step Up Transformer vs. Pad Mount?  For example, If a transformer has an on load tap changer determining which tap to model from.  High side vs Lo Side (Secondary)?  What about a 3 winding transformer? Do you need this information for each winding of the transformer?
AEP:

a. We do, however, need the modeling information for pad mount transformers and the step up transformer data.

b. AEP needs to be able to model each collector station transformer explicitly and each one associated with the wind interconnection project as a 3-winding transformer (short circuit studies).  The pad mount transformers are modeled explicitly, but as an aggregate.
c. NLTC/LTC model data, including winding location, controlled bus, voltage range, # of steps, voltage set points, etc. are important to have for the collector station step up transformer.  AEP is not concerned with availability of LTC/NLTC or associated model information for pad mount transformers.

WETT:

d. As I understand now, we received Pad Mount data through the collector system model or a one-line.  It would be more helpful if Pad Mount was an additional tab in the RARF.  This is the data that would be required to model either GSU/PM or 2wdg/3wdg
Brazos:

e.  Typically use whatever info is provided and make assumptions as needed.

Centerpoint:
f. Yes, we need this information for both step up and pad mount transformers if applicable. For three winding transformer, we need this information for each winding of the transformer.

4. Collector System – We are seeing some varying requirements from various TSPs.  Please specify your specific requirements if they are different from what ERCOT mentions to IEs.  Explain as applicable.  Let us know if you have any other special requirements.

AEP:

a. The full detail (segments, length, conductor, etc.) should be required to be documented in the event a TSP has need to create a fully detailed WF model.  AEP, however, generally ignores the impact of collector system impedance in the short circuit studies as tests have demonstrated negligible impact.

b. AEP is requiring a preliminary detailed collector system ASPEN model for FIS and an updated final collector system model before the interconnection.  The final model should have each unit modeled, the step up transformers, the autotransformer, and the tie line to the point of interconnection.
WETT:

c. Both a detailed collector system AND the aggregate model.  The detailed model would be used for the FIS stability study and the aggregate would be submitted to DWG for case modeling.
Centerpoint:

d. We are requiring a representative equivalent collector system. 

5. What is the required Transformer Data you need for the FIS?

AEP:

a. It is likely that not near as much data is required during the FIS as what is listed in the spreadsheet.
b. AEP requires the correct R, X, winding MVA, for all three windings, and most importantly, the impedance I/O code (definition of PU impedance on System MVA or Winding MVA).  The impedance IO code needs to be added to the spreadsheet.
c. Also see response to question 3 above for required LTC information.
d. AEP also requires that the transformer winding configurations be defined (i.e. Y-Y-delta).

WETT:

e. See attached (below).
Brazos:

f.  Typically use whatever info is provided and make assumptions as needed.

Centerpoint:

g. Positive and zero sequence impedances, X/R ratio, winding ratios, number of steps, step size, tapped winding, winding nominal voltage, MVA base, kV base, ratings, connection type (vector group), grounding impedance.

6. Turbine Details – Do you need the MVA Base values in per unit for the FIS phase?   Are these values meaningful for different Wind turbines and types in your studies?  What about turbine types?  NMMS does use these values later in the process.  Please explain.
AEP:

a. MVA base is required to model the turbines accurately.  A 100 MVA base cannot be assumed for generator model data, therefore we wouldn’t know what the PU impedance values are really representing without explicit definition of the MVA base.

ONCOR:

b. Knowing the turbine type (2,3 4, etc.) would be helpful.

Brazos:

c. We’ve assumed values provided were in 100 MVA base unless told otherwise
Centerpoint:

d. We want the values in per unit and provide us the MVA base and voltage base used to calculate these values.

7. Planning - Aux Load:  Motor(s), resistive, discharge lighting, other.  Do you need this information if under 1mW?  Do you need Other, Percent of Total MVAR Load?  Typically for Wind (and Solar) there is low Aux Load.  This could be more useful for other tech types (Combined Cycle, ETC).  Let us know your requirements.

AEP:

a. Auxiliary load data fields would only be required for generation projects being added at industrial locations with self-serve load (i.e. Formosa).  It would be very unusual for a wind or solar farm to provide self-serve generation, but could be required information for conventional generation projects.

b. For wind farm FIS studies this information is not required.

Brazos:

c. Currently not used but we could see this being needed in future for modeling appropriate loads. Unsure why 1 MW is a break point, we model smaller loads at other stations.

Centerpoint:

d. We don’t need this information if under 1 MW.

8. Protection - Does the Resource use dynamic reactive devices (SVC/statcom, etc.) at the wind farm?  Do you need different models and different requirements such as from the West Texas area versus the rest of the system?  Please describe your specific requirements.  Do you need diary file validations?

AEP:

a. STATCOMs are sometimes installed on the generator side at wind farms (for example Los Vientos 3). The model information should be based on the actual manufacturer’s design of the SVC/STATCOM, not a generic model for a particular part of the system.

b. SVCs and STATCOMs have very site specific designs.  If they are going to be installed at a wind farm, they need to be modeled on a site specific basis and made available in PSCAD format.
c. Additionally, AEP would like there to be some sort of validation on the .dyr files.  There should be one folder or place for all .dyr files to be stored.  They need to be checked to be sure there is no conflicting .dyr models.

ONCOR:

d. Please emphasize that the dynamic data provided (DYR files, user models, or data sheets) should be completed with the actual parameters for the plant understudy (including PPC) and not just default pro-forma data.

WETT:

e. Unsure of the different requirements from region to region.  An idv or a test case with the dynamic reactive device model should be required.
Brazos:

f. We do not have the in house knowledge to validate gen models, i.e. to insure what we are given matches their equipment or is appropriate for their equipment or meets ERCOT requirements. We typically ask for updated files and the gens have provided whatever we have needed to run studies. If they don’t provide, we put the studies on hold.

Additional comments from TSPs and TOs:

AEP:
There needs to be additional fields for Zps_R, Zps_X, Zpt_R, Zpt_X, Zst_R, and Zst_X for 3-winding GSU transformers (for positive and zero sequence impedance). I do not see this information spelled out in the spreadsheet. 

The RARF currently has these fields for the GSU, and does not specify for 3-windings:


ONCOR:
· The one-line diagram and description should be for the plant instead of the POI.  The TSP will design the POI.

· Please emphasize that the dynamic data provided (DYR files, user models, or data sheets) should be completed with the actual parameters for the plant understudy (including PPC) and not just default pro-forma data.

· Knowing the turbine type (2,3 4, etc.) would be helpful in determining the turbine’s abilities.

· Knowing the location of “Voltage Level of Busbar being regulated” would help in modeling the wind farm.  Is this the low voltage side of the turbine or the low voltage side of the step up transformer?  Since the SSWG cases only model the step up transformer and an equivalent of the wind farm turbines and collector system, knowing the acceptable voltage range on the low voltage side of the step up transformer is important.

WETT:
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