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	RRGRR Number
	015
	RRGRR Title
	Additional Guidance for Transformer and Station Data

	Date of Decision
	April 10, 2018

	Action
	Approved

	Timeline 
	Normal

	Effective Date
	Upon system implementation

	Priority and Rank Assigned
	Priority – 2018; Rank – 2150 

	Guide Sections Requiring Revision 
	Section 2, Resource Registration Glossary – Transformer Data (as applicable), Station

	Related Documents Requiring Revision/Revision Requests
	None

	Revision Description
	This Resource Registration Glossary Revision Request (RRGRR) clarifies Glossary definitions and detailed descriptions of data fields in order to provide more direction to Market Participants for the successful submission of their Resource Asset Registration Forms (RARFs).  It does not add or delete any data requirements, does not require a revision of the existing RARF V5.4, and does not require resubmission of previously submitted data that has already been accepted by ERCOT.

	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
	There are several fields in the transformer and station sections of the RARF that are inadequately described in the Glossary, making the appropriate RARF input confusing to many Market Participants.  This RRGRR provides additional steps to take when a particular transformer does not fall into a normal configuration.  Changes proposed in this RRGRR should help improve the percentage of RARFs that pass the business validation rules on the first attempt.

	ROS Decision
	On 1/11/18, ROS voted unanimously to recommend approval of RRGRR015 as submitted.  All Market Segments were present for the vote.
On 2/1/18, ROS voted unanimously to endorse and forward to TAC the 1/11/18 ROS Report and Impact Analysis for RRGRR015 with a recommended priority of 2018 and a rank of 2150.  All Market Segments were present for the vote.

	Summary of ROS Discussion
	On 1/11/18, there was no discussion.

On 2/1/18, participants reviewed the Impact Analysis for RRGRR015 and recommended that RRGRR015 and RRGRR016, Additional Guidance for Solar Data, be assigned the same priority and rank.

	TAC Decision
	On 2/22/18, TAC voted unanimously to recommend approval of RRGRR015 as recommended by ROS in the 2/1/18 ROS Report.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 2/22/18, there was no discussion.

	ERCOT Opinion
	ERCOT supports approval of RRGRR015 as it clarifies data field descriptions for transformer and station data.

	Board Decision
	On 4/10/18, the ERCOT Board approved RRGRR015 as recommended by TAC in the 2/22/18 TAC Report.


	Sponsor

	Name
	John Palen on behalf of the Resource Data Working Group (RDWG)

	E-mail Address
	John.Palen@nrg.com 

	Company
	NRG Energy Inc.

	Phone Number
	713-537-3706

	Cell Number
	713-545-3415

	Market Segment
	Not Applicable


	Market Rules Staff Contact

	Name
	Brittney Albracht

	E-mail Address
	Brittney.Albracht@ercot.com 

	Phone Number
	512-225-7027


	Comments Received

	Comment Author
	Comment Summary

	PRS 020818
	Endorsed the ROS recommended priority of 2018 and rank of 2150 for RRGRR015


	Market Rules Notes


None
	Proposed Guide Language Revision


	SECTION 2:  RESOURCE REGISTRATION GLOSSARY – Effective July 1, 2017

	RARF Tab
	Wind
	Solar Photovoltaic (PV)
	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) 
(R, C, O, A)
	Planning Model
(R, C, O, A) 
	Full Registration 
(R, C, O, A) 
	Effective Date

	Transformer Data (as applicable)

	Transformer Data
	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
	 
	 
	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
	 
	 
	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
	 
	 
	Automatic
	Transformer Code
	Concatenated code automatically provided
	 
	 
	A
	A
	 

	Transformer Data
	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 as a zip file attached to the RARF submission.
	 
	 
	R
	R
	 

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

	Transformer Data
	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 (Test Reports needed for Code 5)
	 
	R
	R
	R
	 

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

	Transformer Data
	X
	X
	X
	X
	 
	 
	p.u.
	Zero Sequence Grounding Reactance For An Impedance Grounded Transformer In P.u. (100 MVA Base)
	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
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	p.u.
	Zero Sequence Resistance In p.u. (100 MVA Base)
	Zero Sequence Resistance In p.u. (100 MVA Base) and the nominal system voltage (69, 138 or 345 kV)
	 
	R
	R
	R
	 

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

	Transformer Data
	X
	X
	X
	X
	 
	 
	p.u.
	Positive Sequence Resistance (100 MVA Base)
	Positive Sequence Resistance (100 MVA Base) and the nominal system voltage (69, 138 or 345 kV)
	 
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	p.u.
	Positive Sequence Reactance (100 MVA Base)
	Positive Sequence Reactance (100 MVA Base) and the nominal system voltage (69, 138 or 345 kV)
	 
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	MVA
	Normal Rating
	The continuous MVA rating 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
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	MVA
	2-hr Emergency Rating
	The two-hour MVA rating 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
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	MVA
	15-min Rating
	The 15-minute MVA rating 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
	 

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

	Transformer Data
	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
	 
	 
	kV
	High Side Voltage Level (no-Load)
	Enter the voltage level of the high side for this transformer system nominal voltage (69, 138, 345 kV)
	 
	 
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	#
	High Side PTI Bus Number
	Enter the PTI bus number for the high side of this transformer
	 
	 
	O
	O
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	List
	High Side Voltage Connection - Wye or Delta
	Select whether this high side connection is a Wye or Delta connection
	 
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	Device 1
	High Side Voltage Connected Devices
	Enter a device connected to the high side of this transformer
	 
	 
	 
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	kV
	High Side Manufactured Nominal Voltage
	Enter the high side manufactured nominal voltage for this transformer 
	 
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	kV
	Low Side Voltage level (no-Load)
	Enter the voltage level of the low side for this transformer 
	 
	 
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	#
	Low Side PTI Bus Number
	Enter the PTI bus number for the low side of this transformer
	 
	 
	O
	O
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	List
	Low Side Voltage Connection - Wye or Delta
	Select whether this low side connection is a Wye or Delta connection
	 
	R
	R
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	Device 1
	Low Side Voltage Connected Devices
	Enter a device connected to the low side of this transformer
	 
	 
	 
	R
	 

	Transformer Data
	X
	X
	X
	X
	 
	 
	kV
	Low Side Manufactured Nominal Voltage
	Enter the low side manufactured nominal voltage for this transformer
	 
	R
	R
	R
	 

	Transformer Data
	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
	 

	Transformer Data
	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
	 

	Transformer Data
	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
	 

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

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

	Transformer Data
	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
	 
	 
	 
	Comments
	Enter any comments regarding this transformer data
	 
	 
	 
	O
	 

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

	Station

	Station
	X
	X
	X
	X
	 
	 
	All Caps
	ERCOT Station Code or Mnemonic
	ERCOT Station Code Mnemonic for each station with RE-owned devices in RARF
	 
	 
	R
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	All Caps
	Station Long Name
	The complete long name of the station
	 
	 
	R
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	List
	Voltage Level
	Enter the interconnection voltage level for the station. Stations with more than one voltage will require additional rows.  Transmission Level Voltage only unless there is no Transmission Voltage Level in Station, then choose "<60 kV" from list.
	 
	 
	R
	R
	 

	Station
	 
	 
	 
	 
	 
	 
	Automatic
	SubStation Code
	Concatenated code automatically provided
	 
	 
	A
	A
	 

	Station
	X
	X
	X
	X
	 
	 
	Ohms 
	Station DC Grounding Resistance
	Enter the DC resistance in Ohms of the grounding network to remote earth for this station.  If the station has a ground grid that is or may be connected to the TSP ground grid, coordination with your TSP is needed.
	 
	 
	R
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	decimal degrees (N)
	Latitude of Center of Station
	The geographic coordinate that specifies the north-south position of the station provided in decimal degrees
	R
	R
	R
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	decimal degrees (W)
	Longitude of Center of Station
	The geographic coordinate that specifies the east-west position of the station provided in decimal degrees
	R
	R
	R
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	p.u.
	Normal Voltage Limit  - Max
p.u. above 60 kV
 
	For each transmission level voltage, provide the RE-defined normal high voltage limit.  If the Resource Entity does not have a unique voltage limit, enter 1.05.
	 
	 
	 
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	p.u.
	Normal Voltage Limit - Min.
p.u. Base above 60 kV
	For each transmission level voltage, provide the RE-defined normal low voltage limit.  If the Resource Entity does not have a unique voltage limit, enter 0.95.
	 
	 
	 
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	p.u.
	EmergencyVoltage Limit  - Max
p.u. above 60 kV
	For each transmission level voltage, provide the RE-defined emergency high voltage limit.  If the Resource Entity does not have a unique voltage limit, enter 1.10.
	 
	 
	 
	R
	 

	Station
	X
	X
	X
	X
	 
	 
	p.u.
	Emergency Voltage Limit - Min.
p.u. Base above 60 kV
	For each transmission level voltage, provide the RE-defined emergency low voltage limit.  If the Resource Entity does not have a unique voltage limit, enter 0.90.
	 
	 
	 
	R
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