II. DATA REQUIREMENTS

A. Types of Dynamics Data Needed

Generator dynamics data includes generator, governor, excitation system, power system stabilizer, and excitation limiters.  Other types of data needed for dynamics study unrelated to the generator include load shedding relay data, protective relay data, FACTS devices (e.g., DVARS, SVC, STATCOM, SMES), DC connections and load model data.
B. Dynamics Data Storage

ERCOT shall be responsible for storing all of the dynamics data obtained from interconnected generators.  It shall maintain a repository of dynamics data in paper form, PSS/E datasheets and records formats with tuned parameters and will maintain the submitted revisions. All of the generator data received by ERCOT shall be forwarded to the DWG member of the TDSP to which the generator is connected.  ERCOT staff shall inform the ERCOT compliance team if any data is missing or has not been made available.  

C. New Dynamics Data

Whenever new generation capacity larger than 10 MW connects to the ERCOT system, the Generating Entity (GE) or Power Generation Company (PGC) connecting the generation is required to go through the formal “ERCOT Generation Interconnection Request or Change Procedure”.  An integral part of this process is the submission of dynamic data for each unit.  As stated in the ERCOT Generation Interconnection Request or Change Procedure dated 7/23/2004: “Therefore, the GE or PGC is required to submit specific information regarding the electrical characteristics of their proposed facilities with their request.  Failure to supply the required data will result in delay of the study, and may adversely influence reliability or result in damage to generation equipment… The most current facility data or expected performance data should be submitted to ERCOT with the initial study request.  Data submitted for stability models shall be compatible with ERCOT standard models.  If there is no compatible model(s), the GE or PGC is required to work with a consultant and/or software vendor to develop and supply accurate/appropriate models along with associated data.”  The GE or PGC must provide all paper and/or electronic documents containing manufacturer’s data describing the electrical characteristics of the generator.  The data also must be provided in the form of PSS/E model data sheets and dynamics model records with tuned parameters. Classical model data is not acceptable.
In summary, GE’s or PGC’s are responsible for tuning generator model parameters and providing PSS/E data sheets and model records to ERCOT. The final responsibility for the submission and the accuracy of the data lies on the GE’s or PGC’s. However, ERCOT and the DWG will provide voluntary assistance if requested by GE’s or PGC’s to complete parameter tuning and preparing PSS/E model records. ERCOT will serve as the single point of contact to facilitate these activities. The DWG member of the TDSP to which the generator is connected is responsible for incorporating the dynamics data received from the GE or PGC into the ERCOT Dynamics database during  annual updates.

D. Revising Dynamics Data

The DWG is responsible for reviewing the tuned model parameters on an annual basis, and reporting any missing data or unresolved issues relating to data submission requirements to the ROS. If there are any problems with the data, the DWG will work through ERCOT with the GE’s or PGC’s to resolve the problems. However, the final responsibility for the submission and the accuracy of the data lies on the GE’s and PGC’s. All of the data and the revisions requested by ERCOT from the GE’s or PGC’s shall be resolved by GE’s or PGC’s within 30 days.  Also, any change in generator modeling parameters determined either through field testing or after changing relevant equipment or equipment settings should be reported to ERCOT by GE’s or PGC’s within 30 days.

Data that is currently valid does not have to be resubmitted to ERCOT by GE’s or PGC’.  
For revisions to the existing dynamics data, the DWG utilizes the previous year’s dynamics data set provided by ERCOT System Planning in comma separated file format (csv).  Each DWG member sends revisions in their DYRE files back to ERCOT System Planning in csv format.  
The DWG will generally not make changes to existing data unless  modification of generating units or field testing have occured.  Examples of modifications include replacement of an old excitation system with a new, static excitation system or boiler/turbine upgrades.  The dynamics data has been tuned throughout the years to ensure proper operation of the models and original manufacturer’s data may have been modified during this process; therefore, the parameters in the ERCOT dynamics database should not be changed to match manufacturer’s data, unless it is absolutely certain that the data is correct.  Obsolete data should be deleted. However, data for mothballed units shall be retained. 
Other revisions of data that should be submitted to ERCOT System Planning include updates to the load model (CONL), Zsource corrections, generation netting, or any other modifications to the network necessary for dynamic studies.

E. Underfrequency Interruptible Load Shedding Relay Data (High-set relays for frequency set points above 59.3 Hz)

Upon installation of an underfrequency interruptible load shedding relay , ERCOT shall provide the load and relay data to the associated DWG member.  The DWG member of that TDSP will provide the corresponding PSS/E relay model to ERCOT during the annual data update or as needed for ERCOT study.  The models should contain the necessary information to properly represent the high set relay actions in a dynamic study. 

F. Underfrequency Firm Load Shedding Relay Data (UFLS)

ERCOT shall collect the underfrequency firm load shedding relay data on an annual basis.  The DWG shall prepare the PSS/E relay model records when needed for a UFLS study.  Each DWG member is responsible for preparing the UFLS PSS/E relay model records for the loads within their TDSP.  The models should contain the necessary information to properly represent the UFLS relay actions in a dynamic study. 

G. Undervoltage Load Shedding Data

After installation of any undervoltage load shedding relays, the DWG member of the TDSP installing the relays will submit the corresponding PSS/E relay model to ERCOT during the annual data update or as needed for ERCOT study.  The models should contain the necessary information to properly represent the undervoltage relay actions in a dynamic study. 

H. Protective Relay Data

The operation of protection, control, and special protection systems can affect the dynamic performance of the ERCOT system during and following contingencies. Planning, documenting, maintaining, or other activities associated with these systems is outside the scope of the DWG. However, because they can affect dynamic performance, the DWG should, on an as needed basis, identify and document protection, control, and special protection systems, which affect multiple transmission providers. Identification activities will normally require the assistance of individuals or groups outside the DWG. The specific information to be considered for inclusion will depend on the type, purpose, and scope of study.

Protection, control, and special protection systems included in the DWG database should be in the form of a standard PSS/E model or models. A descriptive model, such as a time-based sequence of events, is also acceptable. Protection, control, and special protection systems adequately modeled for dynamic purposes by other working groups only need to be referenced in the DWG study reports.

The PSS/E software contains several models, such as OSSCAN and RELAY1, which may be used to indicate situations where actual protection, control, and special protection systems should be included in a simulation (After PSS/E Rev. 28, such models are replaced with “simulation calculation options”. See Program Operations Manual Vol. 1 Section 5.31.). 

The DWG member, as part of the annual database update, should add identified protection, control, and special protection systems to the DWG database. The DWG member, as part of the annual database update, shall review and update as necessary protection, control, and special protection systems already in the DWG database. This review should include evaluating the existing data for applicability and accuracy. Obsolete data should be deleted.  These updates may also be required as needed to perform ERCOT dynamic studies.

I. Other Types of Dynamics Data

After installation of any other dynamic element located on the transmission system such as an SVC, STATCOM, SMES, and DC ties, the DWG member of the TDSP owning the equipment will provide the corresponding PSS/E model to ERCOT during the annual database update or as needed for ERCOT study.

J. Missing Dynamics Data


Each DWG member shall provide a list of dynamics devices without the appropriate dynamic data to ERCOT System Planning and the DWG.  The DWG should identify and document missing dynamics data, models, protection data, and special protection systems, for which data is not available.  ERCOT System Planning will inform the ERCOT compliance team if any data is missing or has not been made available. Until valid data becomes available, the DWG member to whose system the generator is connected shall recommend an interim solution to the modeling problem. 
III.
DYNAMICS DATA SCREENING PROCEDURES

Each DWG member must perform dynamics data screening before submitting it to ERCOT System Planning.  Included in the data screening check should be, as a minimum, the items listed and described below.

A. The dynamics data provided by GE’s and PGC’s should reflect accurate modeling information as described in Section II.C. Each DWG member should verify that the data is complete and reasonable.  
B. DWG data should be compatible with the SSWG power flow base cases.  Currently, the SSWG cases are developed using the PSS/E software package.

C. Units and plants should be represented as follows: (These principles do not necessarily apply to wind generation modeling which is specifically covered in Section IX ) 

1.
Units should not be lumped together.

2.
A unit’s step-up transformer should be modeled explicitly.  This should already be the case in the SSWG base cases.

3.
A unit’s total Qmax should not contain external power factor correction capacitors netted into it.  Such capacitors should be modeled explicitly in the Switched Shunt data block of the base cases.

4.
New generation less than 10 MVA may be netted out.  Older plants with total generation less than 50 MVA may be netted out.

D. Each unit should have consistent unit identifiers from year to year.  PSS/E format allows a two-character alphanumeric field.  This must be coordinated through the SSWG.

E. Dynamics data must be provided in machine MVA base.

1. Unit data must be supplied using its own machine base and machine kV base, and must be represented correctly
2. Zsource data provided in the SSWG base cases must match the dynamics data.  Zsource must be the unsaturated subtransient reactance of the machine (X”di) for GENROU, GENSAL, GENDCO, and FRECHG models and must be the transient reactance X’d for the GENTRA models.

3. If data in 1 or 2 is incorrect, the responsible DWG member will submit data to correct the discrepancies.
F. Units that are not dispatched should have dynamics models and data in the dynamics database for completeness of data so that alternative dispatch scenarios may be studied.

G. Unit data checks

1. Realistic values (Actual values determined from unit testing should be used whenever possible) should be used for Pmin, Pmax, Qmin, and Qmax.  The Pmax value in the dynamics data should match the Pmax value used in the load flow data.  Use of default values is not acceptable for both power flow and dynamics data.  This must be coordinated with the SSWG.

2. Screening checks shall be performed on the power flow model used in association with the dynamics data.  The following area examples of screening checks to be performed:

a. Pgen + jQgen <= 115% of MVA base

b. Qmax >= Qmin

c. Zsource not equal to 1.0 pu

3. Screening checks shall be performed on the dynamics data.  The following are examples of screening checks to be performed:

a. Inertia constant should include both turbine and generator

b. Generator reactance data is unsaturated

c. Refer to the PSS/E Program Application Guide, Volume 2, Chapter 21 for use of activities DOCU, ESTR, ERUN, GSTR, and GRUN in data screening

H. Station service/auxiliary load representation at the generation bus is at the discretion of the DWG member.

I. User-defined models




User-written models should be compatible with PSS/E.
J. DWG members must perform initialization of data with no errors and demonstrate that simulation output channels do not deviate from an acceptable range for a ten-second run with no disturbance prior to submittal to ERCOT System Planning. See Flat Start Procedure section.
K. 
L. 
M. 
