Board Report

	RRGRR Number
	028
	RRGRR Title
	Transformer Impedance Clarifications

	Date of Decision
	August 10, 2021

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation

	Priority and Rank Assigned
	Priority – 2022; Rank – 3520

	Resource Registration Glossary Sections Requiring Revision 
	Section 2, Resource Registration Glossary – Unit Info - Turbine Details

Section 2, Resource Registration Glossary – Inverter Details

Section 2, Resource Registration Glossary – Transformer Data (as applicable)

Section 2, Resource Registration Glossary – Miscellaneous

	Related Documents Requiring Revision/Related Revision Requests
	None

	Revision Description
	This Resource Registration Glossary Revision Request (RRGRR) adds transformer manufacturer test reports to the data collection requirements and clarifies the required transformer information. 

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	The System Protection Working Group (SPWG) proposes these changes to address current deficiencies in the data collection process, specifically with the transformer data collected.  The proposed changes will increase data transparency and improve the overall modeling process of Resource connections to the ERCOT System.  Inclusion of transformer Factory Acceptance Test (FAT) reports along with the clarification of required information will provide a consistent approach to the data collected and improve the short circuit modeling of the Resources.

	ROS Decision
	On 1/7/21, ROS voted unanimously via roll call to recommend approval of RRGRR028 as submitted.  All Market Segments participated in the vote.

On 2/4/21, ROS voted unanimously via roll call to table RRGRR028.  All Market Segments participated in the vote.

On 4/29/21, ROS voted unanimously via roll call to recommend approval of RRGRR028 as amended by the 3/4/21 SPWG comments.  All Market Segments participated in the vote.
On 6/3/21, ROS voted unanimously via roll call to endorse and forward to TAC the 4/29/21 ROS Report and the Impact Analysis for RRGRR028 with a recommended priority of 2022 and rank of 3520.  All Market Segments participated in the vote.

	Summary of ROS Discussion
	On 1/7/21, the sponsor provided an overview of RRGRR028. 

On 2/4/21, participants acknowledged the proposal for an alternative schedule for development of the Impact Analysis noted in the 2/1/21 ERCOT comments.

On 4/29/21, participants reviewed the history of comments and discussions regarding RRGRR028.

On 6/3/21, participants reviewed the Impact Analysis and considered assignment of priority and rank.

	TAC Decision
	On 6/23/21, TAC voted unanimously via roll call to recommend approval of RRGRR028 as recommended by ROS in the 6/3/21 ROS Report.  All Market Segments participated in the vote.

	Summary of TAC Discussion
	On 6/23/21, there was no discussion.

	ERCOT Opinion
	ERCOT supports approval of RRGRR028.

	ERCOT Market Impact Statement
	ERCOT Staff has reviewed RRGRR028 and believes the market impact for RRGRR028 provides one or more of the following benefits: transparency, efficiency, and/or reliability; and/or aligns with current market rules.

	Board Decision
	On 8/10/21, the ERCOT Board recommended approval of RRGRR028 as recommended by TAC in the 6/23/21 TAC Report and the Revised Impact Analysis.


	Sponsor

	Name
	Glenn Callaghan on behalf of the SPWG

	E-mail Address
	Glenn.callaghan@centerpointenergy.com

	Company
	CenterPoint Energy

	Phone Number
	713-207-6469

	Cell Number
	281-935-0336

	Market Segment
	Not applicable


	Market Rules Staff Contact

	Name
	Phillip Bracy

	E-Mail Address
	Phillip.Bracy@ercot.com

	Phone Number
	512-248-6917


	Comments Received

	Comment Author
	Comment Summary

	SPWG 011921
	Addressed new baseline following the 1/1/21 incorporation of RRGRR023, 
Related to NPRR1002, BESTF-5 Energy Storage Resource Single Model Registration and Charging Restrictions in Emergency Conditions, into the Resource Registration Glossary 

	ERCOT 020121
	Proposed alternative schedule for development of the Impact Analysis pursuant to Section 1.2.3.5, Resource Registration Glossary Revision Request Impact Analysis 

	ERCOT 030321
	Proposed alternative solution to language

	ERCOT 030321
	Noted that additional changes to the RRGRR language recommended for approval by ROS in the 2/4/21 ROS Report could reduce the implementation cost, and proposed an alternative schedule for the development of an Impact Analysis for RRGRR028

	SPWG 030421
	Modified to allow Resources to enter appropriate information for 2-winding or 3-winding transformer modeling in a similar format/tab as the existing process

	ERCOT 040721
	Proposed an alternative schedule for the development of an Impact Analysis pending a recommendation for approval of language at the April 29, 2021 ROS meeting

	PRS 061621
	Endorsed the proposed priority of 2022 and rank of 3520


	Market Rules Notes


Please note that the baseline language in this RRGRR has been updated due to the incorporation of the following RRGRR(s) into the Resource Registration Glossary:

· RRGRR023, Related to NPRR1002, BESTF-5 Energy Storage Resource Single Model Registration and Charging Restrictions in Emergency Conditions (incorporated 1/1/21)
· RRGRR027, Clarify Models Required to Proceed with an FIS (incorporated 3/1/21)

Please note that the following RRGRR(s) also propose revisions to the following section(s):

· RRGRR030, Allow New Voltage Levels in Resource Registration Information

· Section 2, Transformer Data (as applicable) 
	Proposed Guide Language Revision


	SECTION 2:  RESOURCE REGISTRATION GLOSSARY - Effective March 1, 2021

	Resource Registration Data
	Wind
	Solar Photovoltaic (PV)
	[RRGRR023: Insert column "Energy Storage Resource (ESR)" upon system implementation of NPRRs 1002, 1026, and 1029]
	Conventional Generation (Gen)
	Combined Cycle (CC)
	Load  Resources
	Distributed Generation
	Notes
	Field Name
	Definition / Detailed Description
	Screening Study (SS) 
(R, C, O, A)
	Full Interconnect Study (FIS) -Steady-State, Short Circuit, and Facility
(R, C, O, A)
	FIS - Stability Study

(R, C, O, A)
	Planning Model
(R, C, O, A) 
	Full Registration 
(R, C, O, A) 
	 

	Unit Info  - Turbine Details

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	List
	Resource Name (Unit Code/Mnemonic)
	Concatenated mnemonic of Resource Site Code and Unit name (e.g. CBY_CBYG1).
	 
	 
	
	A
	A
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	#
	WGR Group
	WGR Group # 1,2,3… only if grouping two or more WGRs.
Leave blank if not grouping.  Refer to definition of Wind-powered Generation Resource Group in Protocol Section 2.
	 
	 
	
	 
	O
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	Automatic
	Site_Group
	Automatic field
	 
	 
	
	 
	A
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	All Caps
	Turbine Manufacturer and Model
	From name-plate or manufacturer data sheet
	R
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	MW
	MW Rating for this model of Turbine
	From name-plate or manufacturer data sheet
	R
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	#
	Number of Turbine Manufacturer/Model
	Count of wind turbines in this WGR of the specified Manufacturer/Model
	R
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	1,2,3,4,5
	Turbine Type
	Indicate the type of Turbine (eg. Type 1, 2, 3, 4, 5)  
Type 1 Conventional induction generator
Type 2 Variable Rotar-Resistance Induction generator
Type 3 WTG – Doubly fed asynchronous generator
Type 4 WTG – Full-converter unit
Type 5 WTG – Variable Ratio Converter Coupled Synchronous Generator
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	MVA
	What Is The MVA Base That The Following Data Is Based On?
	The MVA Base for stated impedances.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	kV
	What Is The kV Base That The Following Data is Based On?
	The kV Base for stated impedances.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Subtransient Reactance X'',(Instantaneous Fault Current Period) 
(unsaturated) 
	Enter the instantaneous subtransient reactance (unsaturated) for the fault.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Transient Reactance, X' (First 2-3 cycles of the Fault)
(unsaturated) 
	Enter the transient reactance (unsaturated) for the first 2-3 cycles of the fault.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	R in p.u.
	Positive Sequence Resistance (unsaturated)
	Enter the positive sequence resistance (unsaturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	X in p.u.
	Synchronous Reactance X (After 4 cycles of the fault) (unsaturated)
	Enter the synchronous reactance (unsaturated) after 4 cycles of the fault.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	R in p.u.
	Negative Sequence Z (unsaturated)
	Enter the negative sequence resistance (unsaturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	X in p.u.
	Negative Sequence Z (unsaturated)
	Enter the negative sequence reactance (unsaturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	R in p.u.
	Zero Sequence Z (unsaturated)
	Enter the zero sequence resistance (unsaturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	X in p.u.
	Zero Sequence Z (unsaturated)
	Enter the zero sequence reactance (unsaturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Subtransient Reactance X'',(Instantaneous Fault Current Period) 
(saturated
	Enter the instantaneous subtransient reactance (saturated) for the fault.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Transient Reactance, X' (First 2-3 cycles of the Fault)
(saturated)
	Enter the transient reactance (saturated) for the first 2-3 cycles of the fault.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	R in p.u.
	Positive Sequence Resistance (saturated)
	Enter the positive sequence resistance (saturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	X in p.u.
	Synchronous Reactance X (After 4 cycles of the fault) (saturated)
	Enter the synchronous reactance (saturated) after 4 cycles of the fault.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	R in p.u.
	Negative Sequence Z (saturated)
	Enter the negative sequence resistance (saturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	X in p.u.
	Negative Sequence Z (saturated)
	Enter the negative sequence reactance (saturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	R in p.u.
	Zero Sequence Z (saturated)
	Enter the zero sequence resistance (saturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	X in p.u.
	Zero Sequence Z (saturated)
	Enter the zero sequence reactance (saturated) for system models.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Grounding Resistance For An Impedance Grounded Generator In p.u. (100 MVA Base)
	Zero sequence resistance value of the generator grounding impedance is required. The value must be specified on a 100 MVA base.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Grounding Reactance For An Impedance Grounded Generator In p.u. (100 MVA Base)
	Zero sequence reactance value of the generator grounding impedance is required. The value must be specified on a 100 MVA base.
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Instantaneous Controlled Fault Current Magnitude (Multiple of full Load current) for Turbine Types 3 & 4
	Wind turbine instantaneous fault current magnitude for Type 4 and Type 3, if the controls operate (no crowbar operation) as a percent of full Load current, expressed in per unit.
	 
	 
	
	C
	C
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Controlled Fault Current Magnitude At 2 to 3 cycles after fault (Multiple of full Load current) for Turbine Types 3 & 4
	Wind turbine fault current magnitude at 2 – 3 cycles after a fault for Type 4 and Type 3, if the controls operate (no crowbar operation) as a percent of full Load current, expressed in per unit. 
	 
	 
	
	C
	C
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Controlled Fault Current Magnitude At 4 plus cycles after fault (Multiple of full Load current) for Turbine Types 3 & 4
	Wind turbine fault current magnitude at 4+ cycles after a fault for Type 4 and Type 3, if the controls operate (no crowbar operation) as a percent of full Load current, expressed in per unit.
	 
	 
	
	C
	C
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	MVA
	Continuous Rating
	Rating that the Pad Mount Transformer can operate at indefinitely without damage
	 
	R
	R
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	kV
	High Side Voltage Level (nominal)
	Enter the voltage level (in kV) on the high-voltage side of the wind generator pad-mount transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	kV
	Low Side Voltage Level (nominal)
	Enter the voltage level (in kV) on the low-voltage side of the wind generator pad-mount transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	List
	High Side Voltage Connection
	Identify the type of connection used for the windings (Wye/Delta and Neutral Grounding) on the high-voltage side of the transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	List
	Low Side Voltage Connection
	Identify the type of connection used for the windings (Wye/Delta and Neutral Grounding) on the low-voltage side of the transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Impedance Z
	Enter the impedance of the transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	 
	X/R Ratio
	Enter the ratio of the reactance to the resistance of the transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	p.u.
	Zero Sequence Z
	Enter the zero sequence impedance of the transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	 
	Zero Sequence X/R Ratio
	Enter the ratio of the zero sequence reactance to the zero sequence resistance of the transformer.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	MVA
	Base MVA For Transformer Data
	Enter the base MVA upon which the per unit transformer data is provided.
	 
	 
	
	R
	R
	 

	Turbine Details
	X
	 
	
	 
	 
	 
	 
	Y/N
	Manufacturer's Transformer Test Reports?
	Have the pad-mount transformer manufacturer test reports been submitted to ERCOT?  If not, please attach the test reports in a zip file. Manufacturer test report (also known as Factory Acceptance Test or FAT, not to be confused with Transformer Commissioning Test Report) must be attached before energization.
	 
	
	
	
	R
	 

	Inverter Details

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	Automatic All Caps
	Site Name
	 
	 
	A
	A
	A
	A
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	Automatic
	Skid/Array Configuration Identifier
	Unique identifier to use for a given inverter model and skid transformer combination
	 
	A
	A
	A
	A
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	All Caps
	Inverter Manufacturer
	From name-plate or manufacturer data sheet
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	All Caps
	Inverter Model
	From name-plate or manufacturer data sheet
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	MW
	MW Rating for this Model of Inverter
	Nameplate AC capacity of inverter output.
	 
	R
	R
	R
	R
	 

	[RRGRR023: Insert "Inverter Details - Bi-directional Inverter?" below upon system implementation of NPRRs 1002, 1026, and 1029:]

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	Y/N
	Bi-directional Inverter?
	Enter Y if inverter is capable of exporting power into and import from ERCOT grid. Enter N if inverter is only capable of exporting into ERCOT grid.
	R
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	#
	Number of Inverters per Skid/Array Transformer
	Enter how many inverters share the same Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	#
	Inverter Efficiency Curve
	Attach efficiency curve supplied by inverter manufacturer.
	 
	 
	
	 
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	MVA
	What is the MVA base that the following data is based on?
	The MVA Base of the inverter for stated impedances.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	kV
	What is the kV base that the following data is based on?
	The kV Base of the inverter for stated impedances.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Subtransient Reactance X''d,(Instantaneous Fault Current Period) 
(unsaturated) 
	Enter the instantaneous subtransient reactance (unsaturated) for the inverter. It may be calculated as  X"d = 1/Imax, where Imax is the maximum instantaneous fault current contribution in per unit of full load current. 
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Transient Reactance, X' (First 2-3 cycles of the Fault)
(unsaturated) 
	Enter the transient reactance (unsaturated) of the inverter for the first 2-3 cycles of the fault.  Fault current contribution in per unit of full load current between 2-3 cycles may be used to calculate X'd = 1/I fault current contribution at 2-3 cycles 
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	R in p.u.
	Positive Sequence Resistance (unsaturated)
	Enter the positive sequence resistance (unsaturated) for system models.  For inverter-based systems, R can be entered as zero if the net effect of reflecting the short circuit current is already in the reactance
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	X in p.u.
	Synchronous Reactance X (After 4 cycles of the fault)
(unsaturated)
	Enter the synchronous reactance (unsaturated) of the inverter after 4 cycles of the fault.  Fault current contribution in per unit of full load current after 4 cycles may be used to calculate Xd = 1/I fault current contribution after 4 cycles.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	R in p.u.
	Negative Sequence Z (unsaturated)
	Enter the negative sequence resistance (unsaturated) of the inverter for system models. R may be entered as zero if the net effect of reflecting the short circuit current is already in the reactance.  
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	X in p.u.
	Negative Sequence Z (unsaturated)
	Enter the negative sequence reactance (unsaturated) for system models.  For inverter-based systems can calculate X negative sequence = 1/I negative sequence fault current contribution, where I negative sequence fault current contribution is in per unit of full load current.  If negative sequence fault current contribution is zero, then enter 99999. This is normally a very high impedance
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	R in p.u.
	Zero Sequence Z (unsaturated)
	Enter the zero sequence resistance (unsaturated) for system models.  For inverter-based systems, R may be entered as zero if the net effect of reflecting the short circuit current is already in the reactance. 
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	X in p.u.
	Zero Sequence Z (unsaturated)
	Enter the zero sequence reactance (unsaturated) of the inverter for system models. You may calculate X = 1/I zero sequence fault current contribution, where I zero sequence fault current contribution is in per unit of full load current.  If zero sequence fault current contribution is zero, then enter 99999.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Subtransient Reactance X'',(Instantaneous Fault Current Period) 
(saturated)
	Enter the instantaneous subtransient reactance (saturated).  (Can enter the same as the unsaturated value.) For inverter-based systems, can calculate X"d = 1/Imax, where Imax is the maximum instantaneous fault current contribution in per unit of full load current .
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Transient Reactance, X' (First 2-3 cycles of the Fault)
(saturated)
	Enter the transient reactance (saturated) of the inverter for the first 2-3 cycles of the fault.  (You may enter the same as the unsaturated value.) Fault current contribution in per unit of full load current between 2 - 3 cycles may be used to calculate X'd = 1/I fault current contribution at 2-3 cycles 
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	R in p.u.
	Positive Sequence Resistance (saturated)
	Enter the positive sequence resistance (saturated) of the inverter for system models.  R may be entered as zero if the net effect of reflecting the short circuit current is already in the reactance.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	X in p.u.
	Synchronous Reactance X (After 4 cycles of the fault)
(saturated)
	Enter the synchronous reactance (saturated) after 4 cycles of the fault.  (Can enter the same as the unsaturated value.)  For inverter-based systems, fault current contribution in per unit of full load current after 4 cycles can be used to calculate Xd = 1/I fault current contribution after 4 cycles.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	R in p.u.
	Negative Sequence Z (saturated)
	Enter the negative sequence resistance (saturated) for system models.  For inverter-based systems, R may be entered as zero if the net effect of reflecting the short circuit current is already in the reactance.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	X in p.u.
	Negative Sequence Z (saturated)
	Enter the negative sequence reactance (saturated) of the inverter for system models.  (You may enter the same as the unsaturated value.)   You may calculate X = 1/I negative sequence fault current contribution, where I negative sequence fault current contribution is in per unit of full load current.  If negative sequence fault current contribution is zero, then enter 99999. 
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	R in p.u.
	Zero Sequence Z (saturated)
	Enter the zero sequence resistance (saturated) for system models.  For inverter-based systems, R can be entered as zero if the net effect of reflecting the short circuit current is already in the reactance.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	X in p.u.
	Zero Sequence Z (saturated)
	Enter the zero sequence reactance (saturated) of the inverter for system models.  (You may enter the same as the unsaturated value.)  You may calculate X = 1/I zero sequence fault current contribution, where I zero sequence fault current contribution is in per unit of full load current.  If zero sequence fault current contribution is zero, then enter 99999.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Zero Sequence Grounding Resistance For An Impedance Grounded Inverter in p.u. (100 MVA Base)
	The value must be specified on a 100 MVA base.  For inverter-based systems that are ungrounded, enter Grounding Resistance R = 99999.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Grounding Reactance For An Impedance Grounded Inverter in p.u. (100 MVA Base)
	The value must be specified on a 100 MVA base.  For inverter-based systems that are ungrounded, enter Grounding Reactance X = 99999.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Instantaneous Controlled Fault Current Magnitude (Multiple of full Load current)
	Inverter instantaneous fault current magnitude in per unit of full load current.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Controlled Fault Current Magnitude At 2 to 3 cycles after fault (Multiple of full Load current)
	Inverter fault current magnitude at 2 – 3 cycles after a fault in per unit of full Load current. 
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Controlled Fault Current Magnitude At 4 plus cycles after fault (Multiple of full Load current)
	Inverter fault current magnitude at 4+ cycles after a fault in per unit of full Load current.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	MVA
	Skid/Array Transformer Rating
	Continuous rating of the Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	MVA
	Base MVA for Skid/Array Transformer Data
	Enter the base MVA upon which the per unit Skid/Array Transformer data is provided.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	kV
	High Side Voltage Level (nominal)
	Enter the voltage level (in kV) on the high-voltage side of the Skid/Array Transformer.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	kV
	Low Side Voltage Level (nominal)
	Enter the voltage level (in kV) on the low-voltage side of the Skid/Array Transformer.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	List
	High Side Voltage Connection
	Identify the type of connection used for the transformer windings on the high-voltage side of the Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	List
	Low Side Voltage Connection
	Identify the type of connection used for the windings on the low-voltage side of the Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Positive Sequence Impedance Z
	Enter the positive sequence impedance of the Skid/Array Transformer.
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	 
	Positive Sequence X/R Ratio
	Enter the ratio of the positive sequence reactance to the positive sequence resistance of the Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	p.u.
	Zero Sequence Impedance Z
	Enter the zero sequence impedance of the Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	 
	X
	X
	 
	 
	 
	 
	 
	Zero Sequence X/R Ratio
	Enter the ratio of the zero sequence reactance to the zero sequence resistance of the Skid/Array Transformer
	 
	R
	R
	R
	R
	 

	Inverter Details
	
	X 
	X
	 
	 
	 
	 
	Y/N
	Manufacturer's Transformer Test Reports?
	Have the Skid/Array transformer manufacturer test reports been submitted to ERCOT?  If not, please attach the test reports in a zip file. Manufacturer test report (also known as Factory Acceptance Test or FAT, not to be confused with Transformer Commissioning Test Report) must be attached before energization.
	 
	
	
	
	R
	 

	Transformer Data (as applicable)


	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Description of Change
	Select: description of change from drop down list: Add, Change or Delete
	 
	 
	
	 
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	enter all caps
	Transformer Name
	Transformer name must be 14 characters or less and contain no special characters other than an underscore "_".
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	enter all caps
	ERCOT Station Name (Station Code or Station Mnemonic)
	ERCOT Station Code/Mnemonic where the transformer is located.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Automatic
	Transformer Code
	Concatenated code automatically provided
	 
	 
	
	A
	A
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	Transformer Test Report Attached?
	Is the Transformer test report attached to this Resource Registration?  Submit the Transformer Test Report via the approved Resource Registration process.
NOTE: Official transformer manufacturer test report (also known as Factory Acceptance Test or FAT, not to be confused with Transformer Commissioning Test Report) must be attached before energization.
	 
	 
	
	
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	enter all caps
	Transformer Manufacturer
	Name of the transformer manufacturer
	 
	
	
	
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	Is This Transformer In a Master-follower Current Balancing Configuration?
	Select Y or N whether this transformer is part of a master - following configuration
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	enter all caps
	Master Name
(can Be Same As this transformer)
	The registered name of the transformer designated as the master in a parallel transformer control system scheme. 
	 
	 
	
	 
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	enter all caps
	Follower Name
(can Be Same As this transformer)
	The registered name of the transformer designated as the follower in a parallel transformer control system scheme.  
	 
	 
	
	 
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	Generator Step up Transformer?
	Select Y or N whether this transformer is a generator step up transformer
	 
	R
	R
	R
	R
	 

	[RRGRR022 and RRGRR023: Replace applicable portions of "Transformer Data" above upon system implementation of NPRR973, or NPRRs 1002, 1026, and 1029:]

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	Main Power Transformer (MPT)?
	Select Y or N whether this transformer is a Main Power Transformer (MPT)
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	 
	Zero Sequence Data Winding Connect code (1-5)
	Enter zero sequence data winding connect code 1 - 5 as noted below. 
Transformer Connection Codes:
Two Winding Transformers (in order of Voltage highest first)
1 -- Wye-Wye Bank Both Neutrals Grounded
2 -- Wye - Delta Bank Grounded Wye
3 -- Delta - Wye Bank Grounded Wye
4 -- Delta - Delta Bank; Wye-Delta Bank Ungrounded Wye; Delta-Wye Bank Ungrounded Wye; Wye-Wye Bank Either Wye Grounded
5 -- Three Winding only 
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Winding location of neutral ground impedance
	Select the Winding that the neutral ground impedance is connected to: Primary (high voltage side), Secondary (low voltage side), or Tertiary (tertiary voltage side if applicable).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Zero Sequence Grounding Resistance For An Impedance Grounded Transformer in P.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Grounding Resistance For An Impedance Grounded Transformer in p.u. (100 MVA Base) and the nominal system voltage (69, 138 or 345 kV)
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Zero Sequence Grounding Reactance For An Impedance Grounded Transformer In P.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Grounding Reactance For An Impedance Grounded Transformer In P.u. (100 MVA Base) and the nominal system voltage (69, 138 or 345 kV)
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	Zero Sequence Grounding (Neutral Grounding) Impedance Manufacturer Test Report Submitted
	Has the zero sequence grounding (neutral grounding impedance) manufacturer test report been submitted to ERCOT? If not, please attach.
	 
	
	
	
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Secondary Zero Sequence Resistance In p.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Resistance Primary-Secondary (resistive component of Z1Ns) In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Secondary Zero Sequence Reactance In p.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Reactance Primary-Secondary (reactive component of Z1Ns) In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Secondary Positive Sequence Resistance In p.u. (100 MVA Base at nominal system voltage)
	Positive Sequence Resistance Primary-Secondary In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Secondary Positive Sequence Reactance In p.u. (100 MVA Base at nominal system voltage)
	Positive Sequence Reactance Primary-Secondary In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Primary Normal Rating
	The continuous MVA rating of the primary winding of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature.  The Transmission Element can operate at this rating indefinitely without damage, or violation of NESC clearances.  
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Primary 2-hr Emergency Rating
	The two-hour MVA rating of the primary winding of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature.  The Transmission Element can operate at this rating for two hours without violation of NESC clearances or equipment failure.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Primary 15-min Rating
	The 15-minute MVA rating of the primary winding of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature and with a step increase from a prior loading up to 90% of the Normal Rating.  The transformer can operate at this rating for 15 minutes, assuming its pre-contingency loading up to 90% of the Normal Rating limit at the applicable ambient temperature, without violation of NESC clearances or equipment failure.  This rating takes advantage of the time delay associated with heating of the transformer following a sudden increase in current.  
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Primary Relay loadability limit
	Enter the rating in MVA that would cause the transformer to trip within 15 minutes of exceeding that value on the primary.  If no overload trip relay exists, enter "99999"
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	enter all caps
	Unit(s) Associated With This Transformer (Must be entered as SITECODE_UNITNAME)
	Enter the Unit(s) Associated With This Transformer (name must match unit names provided on the unit info tab)
	 
	 
	
	 
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Primary Winding Voltage Level (no-Load)
	Enter the voltage level of the primary winding for this transformer system nominal voltage (69, 138, 345 kV)
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	#
	Primary Winding PTI Bus Number
	Enter the PTI bus number for the primary winding of this transformer
	 
	 
	
	O
	O
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Primary Winding Voltage Connection - Wye or Delta
	Select whether this primary winding connection is a Wye or Delta connection
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Device 1
	Primary Winding Voltage Connected Devices
	Enter a device connected to the primary winding of this transformer
	 
	 
	
	 
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Primary Winding Manufactured Nominal Voltage
	Enter the primary winding manufactured nominal voltage for this transformer 
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Secondary Winding Voltage level (no-Load)
	Enter the voltage level of the secondary winding for this transformer 
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	#
	Secondary Winding PTI Bus Number
	Enter the PTI bus number for the secondary winding of this transformer
	 
	 
	
	O
	O
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Secondary Winding Voltage Connection - Wye or Delta
	Select whether this secondary winding connection is a Wye or Delta connection
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Device 1
	Secondary Winding Voltage Connected Devices
	Enter a device connected to the secondary winding of this transformer
	 
	 
	
	 
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Secondary Winding Manufactured Nominal Voltage
	Enter the secondary winding manufactured nominal voltage for this transformer
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	On-Load Voltage Regulation
	Select Y or N whether this transformer will change tap settings automatically while online to control voltage.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	Does Transformer have an On-Load Tap Changer?
	Select Y or N whether this transformer has an On-Load Tap changer
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Location of On-Load Tap Changer -  Primary (High) or Secondary (Low) side
	If this transformer has an On-Load Tap changer, select whether it is on Primary (High) or Secondary (Low) side.
	 
	C
	C
	C
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Base kV of Regulated Side
	Base kV of Regulated Side
	 
	 
	
	C
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Target kV of Regulated Side
	Target kV of Regulated Side
	 
	 
	
	C
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	%
	Acceptable Deviation of Target Voltage
	Acceptable Deviation from Target Voltage before tap change, in percent (enter 1% as 0.01).
	 
	 
	
	C
	C
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	 
	Comments
	Enter any comments regarding this transformer data
	 
	 
	
	 
	O
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Ohms/Phase
	DC Resistance of Winding 1
	Using manufacturer's data, enter the DC resistance of the Primary/high voltage winding (or for autotransformers, the series winding). 
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Ohms/Phase
	DC Resistance of Winding 2
	Using manufacturer's data, enter the DC resistance of the Secondary/low voltage winding (or for autotransformers, the common winding).  For physical three-winding transformers modeled as three 2-winding transformers, enter "99999"for each transformer row.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	GIC Blocking device on Winding 1
	Answer Yes or No whether a Geomagnetic Induced Current blocking device exists on the Primary/high voltage winding (or for autotransformers, the series winding). 
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Y/N
	GIC Blocking device on Winding 2
	Answer Yes or No whether a Geomagnetic Induced Current blocking device exists on the Secondary/low voltage winding, (or for autotransformers, the common winding).  For physical three-winding transformers modeled as three 2-winding transformers, select "N" for each transformer row. 
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Vector Group Identifier
	Manufacturer-supplied alphanumeric identifier specifying vector group based on transformer winding connections and grounding. For physical three-winding transformers modeled as three 2-winding transformers, enter the same Vector Group Identifier for each transformer row.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Transformer Core Design Type
	Manufacturer-supplied Transformer Core Design Type (Three Phase shell Form, Unknown, 3@Single Phase (separate cores), Three Phase 3-Legged Core Design, Three Phase 5-Legged Core Design, Three Phase 7-Legged Core Design). For physical three-winding transformers modeled as three 2-winding transformers, enter the same Transformer Core Design Type for each transformer row.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Number
	K Factor
	Value supplied by transformer manufacturer.  If data is unavailable from the manufacturer, enter 0. For physical three-winding transformers modeled as three 2-winding transformers, enter the same K Factor for each transformer row.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Ohms 
	Winding 1 Grounding DC Resistance 
	Enter the Primary/high voltage winding Grounding DC Resistance in Ohms for any grounding device, (for a solidly grounded winding, enter 0, enter "99999" for ungrounded).
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Ohms 
	Winding 2 Grounding DC Resistance 
	Enter the Secondary/low voltage winding Grounding DC Resistance in Ohms for any grounding device, (for a solidly grounded winding, enter 0, enter "99999" for ungrounded).  For physical three-winding transformers modeled as three 2-winding transformers, enter "99999" for each transformer row.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Transformer Model 
	Enter 0 except for a phase-shifting transformer, which should be entered as a 1. For physical three-winding transformers modeled as three 2-winding transformers, enter the same model for each transformer row.
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	mm/dd/yyyy
	Effective Date:
	Date this transformer was added, removed or updated in the model
	 
	 
	
	 
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Tertiary Zero Sequence Resistance In p.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Resistance Primary-Tertiary (resistive component of Z1No) In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Tertiary Zero Sequence Reactance In p.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Reactance Primary-Tertiary (reactive component of Z1No) In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Tertiary Positive Sequence Resistance In p.u. (100 MVA Base at nominal system voltage)
	Positive Sequence Resistance Primary-Tertiary In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Primary to Tertiary Positive Sequence Reactance In p.u. (100 MVA Base at nominal system voltage)
	Positive Sequence Reactance Primary-Tertiary In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Tertiary Normal Rating
	The continuous MVA rating of the tertiary windings of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature.  The Transmission Element can operate at this rating indefinitely without damage, or violation of NESC clearances.  
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Tertiary 2-hr Emergency Rating
	The two-hour MVA rating of the tertiary windings of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature.  The Transmission Element can operate at this rating for two hours without violation of NESC clearances or equipment failure.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Tertiary 15-min Rating
	The 15-minute MVA rating of the tertiary windings of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature and with a step increase from a prior loading up to 90% of the Normal Rating.  The transformer can operate at this rating for 15 minutes, assuming its pre-contingency loading up to 90% of the Normal Rating limit at the applicable ambient temperature, without violation of NESC clearances or equipment failure.  This rating takes advantage of the time delay associated with heating of the transformer following a sudden increase in current.  
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Tertiary Relay loadability Limit
	Enter the rating in MVA that would cause the transformer to trip within 15 minutes of exceeding that value on the tertiary.  If no overload trip relay exists, enter "99999"
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Secondary to Tertiary Zero Sequence Resistance In p.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Resistance Secondary-Tertiary (resistive component of Z2No) In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Secondary to Tertiary Zero Sequence Reactance In p.u. (100 MVA Base at nominal system voltage)
	Zero Sequence Reactance Secondary-Tertiary (reactive component of Z2No) In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Secondary to Tertiary Positive Sequence Resistance In p.u. (100 MVA Base at nominal system voltage)
	Positive Sequence Resistance Secondary-Tertiary In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	p.u.
	Secondary to Tertiary Positive Sequence Reactance In p.u. (100 MVA Base at nominal system voltage)
	Positive Sequence Reactance Secondary-Tertiary In p.u. on 100 MVA Base and adjusted from Manufactured Nominal Voltage to the nominal system voltage (69, 138 or 345 kV) base. (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Secondary Winding Normal Rating
	The continuous MVA rating of the secondary winding of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature.  The Transmission Element can operate at this rating indefinitely without damage, or violation of NESC clearances.  
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Secondary 2-hr Emergency Rating
	The two-hour MVA rating of the secondary winding of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature.  The Transmission Element can operate at this rating for two hours without violation of NESC clearances or equipment failure.
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Secondary 15-min Rating
	The 15-minute MVA rating of the secondary windings of the transformer, including substation terminal equipment in series with the transformer, at the applicable ambient temperature and with a step increase from a prior loading up to 90% of the Normal Rating.  The transformer can operate at this rating for 15 minutes, assuming its pre-contingency loading up to 90% of the Normal Rating limit at the applicable ambient temperature, without violation of NESC clearances or equipment failure.  This rating takes advantage of the time delay associated with heating of the transformer following a sudden increase in current.  
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	MVA
	Secondary Relay loadability Limit
	Enter the rating in MVA that would cause the transformer to trip within 15 minutes of exceeding that value on the secondary.  If no overload trip relay exists, enter "99999"
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Tertiary Winding Voltage level (no-Load)
	Enter the voltage level of the tertiary winding for this transformer 
	 
	 
	
	R
	R
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	#
	Tertiary Winding PTI Bus Number
	Enter the PTI bus number for the tertiary of this transformer (Required if tertiary exists, with or without external connections.)
	 
	 
	
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	List
	Tertiary Winding Voltage Connection - Wye or Delta
	Select whether this tertiary connection is a Wye or Delta connection
	 
	R
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	Device 1
	Tertiary Winding Voltage Connected Devices
	Enter a device connected to the tertiary winding of this transformer
	 
	 
	
	 
	R
	 

	Transformer Data
	X
	X
	X
	X
	X
	 
	 
	kV
	Tertiary Winding Manufactured Nominal Voltage (applicable for transformers code 5)
	Enter the tertiary manufactured nominal voltage for this transformer (Applicable for three-winding transformers, code 5).
	 
	R
	R
	R
	R
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Miscellaneous

	One Line
	X
	X
	X
	X
	X
	X
	X
	 
	Embed a PDF or CAD One Line Diagram
	Include a PDF or CAD One Line Diagram of the site
	 
	R
	R
	R
	R
	 

	One Line
	X
	X
	X
	X
	X
	X
	X
	 
	Date One-Line Diagram last Updated
	Date One-Line Diagram last Updated
	 
	R
	R
	R
	R
	 

	Transformer Test Data
	X
	X
	X
	X
	X
	 
	X
	 
	Transformer Test Data
	Include the Transformer Test Data Report attached to the service request for the submission of this Resource Registration data, stating transformer type, positive and zero sequence resistance and reactance data for each winding in p.u. (100 MVA Base at nominal system voltage), winding voltages, tap information, on-load tap changing capability, ratings and winding DC resistance in Ohms per phase.
	 
	 
	
	 
	R
	 

	Transformer Test Data
	X
	X
	X
	X
	X
	 
	X
	 mm/dd/yyyy
	Date transformer test Data last Updated
	Date transformer test Data last Updated
	 
	 
	
	 
	R
	 

	PSCAD Model
	X
	X
	X
	X
	X
	 
	 
	 
	Embed a PSCAD Model (if applicable)
	PSCAD Model for SSO studies as may be required by ERCOT.
	 
	
	
	C
	C
	 

	PSCAD Model
	X
	X
	X
	X
	X
	 
	 
	 
	Date PSCAD Model last Updated
	Date PSCAD Model last Updated
	 
	
	
	C
	C
	 

	Dynamic Data
	X
	X
	X
	X
	X
	 
	 
	 
	Embed Dynamic Data 
	Model data (in current PSS/E format utilized by the DWG), with appropriate values provided for all model parameters, test reports that support the model data based on field/commissioning tests (if available), model libraries in .dll or .obj file format (if using user defined models not included in the PSS/E standard model library), and model documentation/user guides (if using user defined models not included in the PSS/E standard model library).  Refer to DWG Procedure Manual for requirements.
	 
	
	R
	R
	R
	 

	Dynamic Data
	X
	X
	X
	X
	X
	 
	 
	 
	Date Dynamic Data last Updated
	Date Dynamic Data last Updated
	 
	
	R
	R
	R
	 

	Dynamic Data
	X
	X
	X
	X
	X
	 
	 
	 
	Embed TSAT Dynamic Data 
	Model data (in current standard PSS/E library model format utilized by the DWG and supported by TSAT), with appropriate values provided for all model parameters, test reports that support the model data based on field/commissioning tests (if available), model libraries in TSAT UDM or .dll file format if using user defined models not included in the TSAT standard model library - the TSAT UDM or .dll shall be able to read the PSS/E format data, and model documentation/user guides if using user defined models not included in the TSAT standard model library.  
	 
	 
	
	R
	R
	 

	Dynamic Data
	X
	X
	X
	X
	X
	 
	 
	 
	Date TSAT Dynamic Data last Updated
	Date TSAT Dynamic Data last Updated
	 
	 
	
	R
	R
	 


�Please note that RRGRR030 also proposes revisions to this Section.
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