NDSWG and SSWG report for ROS regarding

Audit to compare the Operations load flow case and the SSWG load flow case.
The operations load flow case utilizes software from Alstom ESCA and is used to model the system in real time.  Changes to the model are not implemented until the construction in the field is complete and the equipment is in service.

The cases created by the SSWG utilize PSS/E software from PTI.  The future cases are created reviewed and posted well in advance.  Each case was created to represents the peak or off peak conditions for a 3 month period. The case representing March 12, 2003 (03SPG01) was posted on the ERCOT web on July 1, 2002.  It was created 9 months ago to show transmission projects that are to be in service by April 1, 2003.  The load is to represent the maximum expected load in March, April and May.  The TDSPs provide IDVs to update the case as the plans change.  

In a perfect world where there are no project delays and as built information is incorporated in the cases instantaneously, the topology of the cases should match up once every season.  For the spring 2003 this should occur on April 1, 2003.  In the real world the planners who prepare the IDVs to update the cases are not intimately involved in the design, procurement and construction process and are often unaware of changes in schedule and design details until after the project is in service.  

The SSWG case and the Operational case are modeled with different software.  The Operations load flow model shows all the breakers and switches in the system.  The SSWG load flow cases simplify the model by combining all of the equipment for each voltage level at a station into one or two buses.  Therefore there is not a one for one correlation between nodes in the Operations Load flow and busses in the SSWG load flows.  

The Network Data Model Working Group does maintain the data dictionary (a cross reference between ESCA names and PTI bus numbers).  However, there is not a one to one correlation between the ESCA names and PTI bus numbers.
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The ESCA software can produce data that can be read into a PSSE case however, the bus numbers and names will not match up.  PSSE can compare cases and identify discrepancies in the cases, but, when the bus numbers and names do not match it will identify everything as a discrepancy.  Various methods of comparing the cases are shown below.

Manual comparison of the cases
The process for comparing the topology of the cases manually involves:

· Having two computers side by side with the PSSE case on one and the ESCA case on the other.  

· Selecting a branch to compare.

· Locate both ends of the selected branch in the PSSE case.

· Locate both ends of the selected branch in the ESCA case.  

· Compare the branch impedances (R, X, and B) 

· Compare the branch ratings (Rates A, B, and C)

· Compare the branch lengths

Repeat this process ~6200 times for each branch in the case.

AEP’s attempt to correlate data

AEP believes there may be a one to one correlation between the branches in the PSSE case and the branches in the ESCA case.  We worked with Tim Mortenson (ERCOT) and attempted to compare the data from the cases in an access data base.  We output the data from both cases into a database and assigned a key ID to each branch in the ESCA case and a key ID to each of AEP’s branches in the PSSE case.  We then tried to construct a table to link the ESCA key IDs to the PSSE key Ids.  We planned to develop a query to compare the branch data.  We had difficulties in matching up the “from”, “to” and “circuit Ids” between the cases.  AEP believes the time and effort spent in a manual comparison of the cases would be better spent in developing a link between the cases such that the comparisons can be repeated in the future more expeditiously. Unfortunately our work load has not allowed us an opportunity to complete the last 25% of this effort.   

ERCOTs attempt to correlate data
ERCOT attempted to create a conversion table to map ESCA substation names to PTI bus numbers.  When the ESCA case was dumped to PTI format the table was used to number the busses in the output.  When there was no PTI bus number in the table the output would use the ESCA bus number.  However, the ESCA model automatically renumbers each bus after any change in the system topology and therefore, this method is not repeatable.  

ERCOT’s Planning group obtained the raw data from the two load flow models and attempted to create a spreadsheet to compare branches from the two cases much like AEP.  They plan on submitting the discrepancies to the TDSPs for resolution in the near future.  

ERCOT’s IT group is working to add PTI bus numbers to a field in the ESCA Genesis database. The Genesis database creates the ESCA bus names and numbers.  This would facilitate the creation of a case with PTI bus numbers from the ESCA model.  The NDSWG model could then be compared with the SSWG model with PTI’s DIFF function.  This comparison method looks promising but has not been implemented.  There will be some routine mapping issues that will need to be resolved each year with this method.  ERCOTs IT group plans on performing this work in 2004 if funding can be obtained.  

Conclusion

All of the above methods to correlate the data between the two load flow cases are labor intensive.  

This year we can utilize the work of ERCOTs planning group to compare the cases.  Next year, it is hoped that the ESCA database can produce a load flow case with PTI bus numbers but considerable effort remains to accurately map these numbers across the operations and planning cases.   
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