


Introduction





Complete, accurate, and timely data is needed for system analyses to ensure the adequacy and security of the interconnected transmission systems, meet projected customer demands, and determine the need for system enhancements or reinforcements. 





System analyses include steady-state and dynamic (all time frames) simulations of the electrical networks.  Data requirements for such simulated modeling include information on system components, system configuration, customer demands, and electric power transactions.

















�
Brief Description	Steady-state data for modeling and simulation of the interconnected transmission systems.





Category	Data





Section	II.   System Modeling Data Requirements


A.   System Data





Standard


S1.	Electric system data required for the analysis of the reliability of the interconnected transmission systems shall be developed and maintained.





Measurement


M1.	All the users of the interconnected transmission systems shall provide appropriate equipment characteristics, system data, and existing and future interchange transactions in compliance with the respective Interconnection-wide Regional data requirements and reporting procedures as defined in Standard II.A. S1, M2 for the modeling and simulation of the steady-state behavior of the NERC Interconnections:  Eastern, Western, and ERCOT. 





This data shall be provided to the Regions, NERC, and those entities responsible for the reliability of the interconnected transmission systems as specified within the applicable reporting procedures (Standard II.A. S1, M2).  If no schedule exists, then data shall be provided on request (30 business days).  





Applicable to


Users of the interconnected transmission systems.





Items to be Measured


Equipment characteristics, system data, and interchange transactions for steady-state simulation.





Timeframe


As specified within the applicable reporting procedures (Standard II.A. S1, M2).  If no schedule exists, then on request (30 business days).





Levels of Non-Compliance


	Level 1


	Steady-state data was provided, but was incomplete in one of the seven areas identified in Standard II.A. S1, M2.





	Level 2


	Not applicable. 





	Level 3


	Steady-state data was provided, but was incomplete in two or more of the seven areas identified in Standard II.A. S1, M2.


�



	Level 4


	Steady-state data was not provided.





Compliance Monitoring Responsibility


Regions. 














Reviewer Comments on Compliance Rating




















�
Brief Description	Maintenance and distribution of steady-state data requirements and reporting procedures.





Category	Documentation 





Section	II.   System Modeling Data Requirements


A.   System Data





Standard


S1.	Electric system data required for the analysis of the reliability of the interconnected transmission systems shall be developed and maintained.





Measurement


M2.	The Regions, in coordination with the entities responsible for the reliability of the interconnected transmission systems, shall develop comprehensive steady-state data requirements and reporting procedures needed to model and analyze the steady-state conditions for each of the NERC Interconnections:  Eastern, Western, and ERCOT. Within an Interconnection, the Regions shall jointly coordinate on the development of the data requirements and reporting procedures for that Interconnection.


	


	The following list describes the steady-state data that shall be addressed in the Interconnection-wide requirements: 





	1.	Bus (substation and switching station):  name, nominal voltage,  electrical demand (load) supplied (consistent with the aggregated and dispersed substation demand data supplied per Standard II.D.), and location.


	2.	Generating Units (including synchronous condensers, pumped storage, etc.):  location, minimum and maximum ratings (net real and reactive power), regulated bus and voltage set point, and equipment status.  


3.	AC Transmission Line or Circuit (overhead and underground):  nominal voltage, impedance, line charging,  normal and emergency ratings (consistent with methodologies defined and ratings supplied per Standard II.C.), equipment status, and metering locations.


4.	DC Transmission Line (overhead and underground):  Line parameters, normal and emergency ratings, control parameters, rectifier data, and inverter data. 


5.	Transformer (voltage and phase-shifting):  nominal voltages of windings, impedance, tap ratios (voltage and/or phase angle or tap step size), regulated bus and voltage set point, normal and emergency ratings (consistent with methodologies defined and ratings supplied per Standard II.C.), and equipment status.


6.	Reactive Compensation (shunt and series capacitors and reactors):  nominal ratings, impedance, percent compensation, connection point, and controller device.


7.	Interchange Transactions:  Existing and future interchange transactions and/or assumptions.


�



The data requirements and reporting procedures for each of the NERC Interconnections (Eastern, Western, and ERCOT) shall be documented, reviewed (at least every five years), and available to the Regions, NERC, and all users of the interconnected transmission systems on request (five business days).





Applicable to


Regions.





Items to be Measured


Documentation of steady-state data requirements and reporting procedures for each NERC Interconnection.





Timeframe


Data requirements and reporting procedures:  on request (five business days).


Periodic review of data requirements and reporting procedures:  at least every five years.





Levels of Non-Compliance


	Level 1


	Data requirements and reporting procedures for steady-state data were provided , but were incomplete in one of the seven areas defined in above Measurement M2.





	Level 2


	Data requirements and reporting procedures for steady-state data were  provided, but were incomplete in two of the seven areas defined in above Measurement M2.





	Level 3


	Not applicable.


	


	Level 4


	Data requirements and reporting procedures for steady-state data were not provided, or the data requirements and reporting procedures provided were incomplete in three or more of the seven areas defined in above Measurement M2.





Compliance Monitoring Responsibility


NERC.














Reviewer Comments on Compliance Rating




















�
Brief Description	Dynamics data for modeling and simulation of the interconnected transmission systems.





Category	Data





Section	II.   System Modeling Data Requirements


A.   System Data





Standard


S1.	Electric system data required for the analysis of the reliability of the interconnected transmission systems shall be developed and maintained.





Measurement


M3.	All users of the interconnected transmission systems shall provide appropriate equipment characteristics and system data in compliance with the respective Interconnection-wide Regional data requirements and reporting procedures as defined in Standard II.A. S1, M4 for the modeling and simulation of the dynamic behavior of the NERC Interconnections:  Eastern, Western, and ERCOT.





This data shall be provided to the Regions, NERC, and those entities responsible for the reliability of the interconnected transmission systems as specified within the applicable reporting procedures (Standard II.A. S1, M4).  If no schedule exists, then data shall be provided on request (30 business days).





Applicable to


Users of the interconnected transmission systems.





Items to be Measured


Equipment characteristics and system data for dynamics simulation.





Timeframe


As specified within the applicable reporting procedures (Standard II.A. S1, M4).  If no schedule exists, then on request (30 business days).





Levels of Non-Compliance


	Level 1


	Dynamics data was provided, but was incomplete in one of the four areas identified in Standard II.A. S1, M4. 





	Level 2


	Not applicable.


	


	Level 3


	Dynamics data was provided, but was incomplete in two or more of the four areas identified in Standard II.A. S1, M4. 


�
	Level 4


	Dynamics data was not provided.





Compliance Monitoring Responsibility


Regions.














Reviewer Comments on Compliance Rating

















�
Brief Description	Maintenance and distribution of dynamics data requirements and reporting procedures.





Category	Documentation 





Section	II.   System Modeling Data Requirements


A.   System Data





Standard


S1.	Electric system data required for the analysis of the reliability of the interconnected transmission systems shall be developed and maintained.





Measurement


M4.	The Regions, in coordination with the entities responsible for the reliability of the interconnected transmission systems, shall develop comprehensive dynamics data requirements and reporting procedures needed to model and analyze the dynamic behavior or response of each of the NERC Interconnections:  Eastern, Western, and ERCOT.  Within an Interconnection, the Regions shall jointly coordinate on the development of the data requirements and reporting procedures for that Interconnection.


	


	The following list describes the dynamics data that shall be addressed in the Interconnection-wide requirements: 





1.	Unit-specific dynamics data shall be reported for generators and synchronous condensers (including, as appropriate to the model, items such as inertia constant, damping coefficient, saturation parameters, and direct and quadrature axes reactances and time constants), excitation systems, voltage regulators, turbine-governor systems, power system stabilizers, and other associated generation equipment.  �


	However, estimated or typical manufacturer’s dynamics data, based on units of similar design and characteristics, may be submitted when unit-specific dynamics data cannot be obtained.  In no case shall other than unit-specific data be reported for generator units installed after 1990.�


	The Interconnection-wide requirements shall specify unit size thresholds for permitting: 1.) the use of non-detailed vs. detailed models, 2.) the netting of small generating units with bus load, and 3.) the combining of multiple generating units at one plant. 





2.	Device specific dynamics data shall be reported for dynamic devices, including, among others, static var controls (SVC), high voltage direct current systems (HVDC), flexible AC transmission systems (FACTS), and static compensators (STATCOM).





3.	Dynamics data representing electrical demand (load) characteristics as a function of frequency and voltage.


�
4.	Dynamics data shall be consistent with the reported steady-state (power flow) data supplied per Standard II.A. S1, M1.





The data requirements and reporting procedures for each of the NERC Interconnections (Eastern, Western, and ERCOT) shall be documented, reviewed (at least every five years), and available to the Regions, NERC, and all users of the  interconnected systems on request (five business days).





Applicable to


Regions.





Items to be Measured


Documentation of dynamics data requirements and reporting procedures for each NERC Interconnection.





Timeframe


Data requirements and reporting procedures:  on request (five business days).


Periodic review of data requirements and reporting procedures:  at least every five years.





Levels of Non-Compliance


	Level 1


	Data requirements and reporting procedures for dynamics data were provided , but were incomplete in one of the four areas defined in above Measurement M4.


	Level 2


	Not applicable.





		Level 3


	Not applicable.





	Level 4


Data requirements and reporting procedures for dynamics data were not provided, or the data requirements and reporting procedures provided were incomplete in two or more of the four areas defined in above Measurement M4.





Compliance Monitoring Responsibility


NERC.








Reviewer Comments on Compliance Rating




















�
II.	System Modeling Data Requirements


A.	System Data





G1.	Any changes to interconnection tie line data should be agreed upon by all involved facility owners.





G2.	The in-service date should be the year and season that a facility will be operable or placed in service.





G3.	The out-of-service date should be the year and season that the facility will be retired or taken out of service.





G4.	All data should be screened to detect inappropriate or inaccurate data.





G5.	The reactive limits of generators should be periodically reviewed and field tested, as appropriate, to ensure that reported var limits are attainable.  (See Generation Equipment Standard II.B.)





G6.	Generating station service load (SSL) and auxiliary load representations should be provided to those entities responsible for the reliability of the interconnected transmission systems on request.  The presence of SSL in a dynamic simulation will alter the bus angles derived from solution.  This change in angle can be significant from the steady-state, dynamic, and voltage control perspectives, especially for large generating units.





G7.	To accurately model system inertia, the netting of generation and customer demand should be avoided.  For smaller units, the netting of generation and load is acceptable.





G8.	Generating units equal to or greater than 50 MVA should generally be individually modeled.  To maintain sufficient detail in the model, larger units should not be lumped together.





G9.	Smaller generating units at a particular station may be lumped together and represented as one unit.  The lumping of generating units at a station is acceptable where all units have the same electrical and control characteristics.  Equivalent lumped units should generally not exceed 300 MVA.





G10.	The dynamics data for each generating unit should be supplied on the machine’s own MVA and kV base.





G11.	Data for generator step-up transformers that are modeled as part of the generator data record should include effective tap ratios and per unit impedance (R and X values) on the generator’s MVA and kV base.





G12.	Generator models should conform to IEEE Guide for Synchronous Generator Modeling Practices in Stability Analyses (IEEE Std. 1110-1991), or successor, Table 1, model 2.1 (for wound rotor machines) or 2.2 (for round rotor machines).


�



G13.	Models of excitation systems, voltage regulators, and power system stabilizers should conform to IEEE Recommended Practice for Excitation System Models for Power System Stability Studies (IEEE Std. 421.5-1992), or successor, if a model appropriate to the equipment is available. If no model having the required characteristics is available, a library model or a user-written model of comparable detail with a block diagram may be supplied. "Computer Models for Representation of Digital-Based Excitation Systems", IEEE Working Group Report, IEEE Transactions on Energy Conversion, Vol. 11., No. 3, September 1996, should be considered in developing models of digital-based excitation systems.





G14.	Models of turbine-governor systems for steam units should conform to IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines", as published in IEEE Transactions on Power Apparatus and Systems, Nov./Dec. 1973, model 1. If this model lacks the characteristics required to represent the dynamic response of the turbine-governor system within the required frequency range and time interval, a library model or a user-written model of comparable detail with a block diagram may be supplied. "Dynamic Models for Fossil Fueled Steam Units in Power System Studies", IEEE Working Group Report, IEEE Transactions on Power Systems, Vol.6, No. 2, May 1991, should be considered in developing models of steam turbine governor systems.





G15.	Models of turbine-governor systems for hydro units should conform to IEEE Committee Report, "Dynamic Models for Steam and Hydro Turbines", as published in IEEE Transactions on Power Apparatus and Systems, Nov./Dec. 1973, model 2. If this model lacks the characteristics required to represent the dynamic response of the turbine-governor system within the required frequency range and time interval, a library model or a user-written model of comparable detail with a block diagram may be supplied. "Hydraulic Turbine and Turbine Control Models for System Dynamic Studies", IEEE Working Group Report, IEEE Transactions on Power Systems, Vol.7., No. 1, February 1992, should be considered in developing models of hydro turbine governor systems..





G16.	Models of turbine-governor systems for combustion turbine units should represent appropriate gains, limits, time constants and damping, and should include a parameter explicitly setting the ambient temperature load limit if this limits unit output for ambient temperatures expected during the season under study. "Dynamic Models for Combined Cycle Plants in Power System Studies", IEEE Working Group Report, IEEE Transactions on Power Systems, Vol.9., No. 3, August 1994, should be considered in developing models of combustion turbine governor systems.
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