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Revisions and Approval History

1 Introduction

1.1  ERCOT Planning Geomagnetic Disturbance Task Force Scope

1.2  Activities of the PGDTF

2 Administrative Procedures

2.1 Membership

2.2 Duties of Chair and Vice-Chair

2.3 Meetings

2.4 Reports to ROS

3 Definitions and Acronyms

4 Data Requirements for GIC System Model
4.1 General
4.1.1 Software – PSSE will be used by ERCOT to perform the items for which it is responsible.
4.1.2 GIC System Models – General
· Substation Ground Grid and Neutral Connected GIC Blocking Data

· Blocking GIC in a Line
· Transformer Data Including Generator Step-Up
· Bus Fixed Shunt Data

· Transmission Line Models
4.1.3 Modeling Refinements
· Non-Uniform Source Fields

· Non-Uniform Earth Structure

· Including Neighboring Systems

4.1.4 Maintenance of GIC System Model  (IMM and RARF)
4.1.5 GIC Data for Existing Equipment (IMM)
4.1.6 GIC Data for Planned Equipment (may not need) ? No place in MOD for Transmission Co. owned equipment, Pre-RARF for RE owned equipment.
4.2 GIC Data for Equipment Owned by Transmission-Distribution Service Providers (TDSP)

4.2.1 GIC Data Requirements for Existing Equipment

4.2.2 Updates to Existing GIC Data
4.3 GIC Data for Equipment Owned by Resource Entities (RE)
4.3.1  GIC Data Requirements for Existing Equipment

4.3.2.  Updates to Existing GIC Data

4.4. Missing or Problematic GIC Data
5 Overview of PGDTF Activities
5.1   Updating PGDTF Data and Cases
5.1.1 Schedule for GIC Data Updates and GIC System Model
5.1.2 PGDTF Data Updates

5.1.3 PGDTF Data Screening
5.1.4 PGDTF Cases Screening Criteria

5.2 PGDTF Study Methodologies and Criteria
5.2.1 Steady State Voltage Criteria
5.2.2 Voltage Instability Identification in Stability Studies

5.2.3 Cascading Identification in Stability Studies 
5.2.4 Uncontrolled Islanding Identification in Stability Studies
5.3 Post Case Screening Activities
5.3.1 Distribution of Screening Results and the GIC System Data File
5.3.2 PGDTF Coordination with the Steady State & Dynamics Working Groups
5.3.3 PGDTF Case Screening Assumptions List
5.4   Other PGDTF Activities
5.4.1 Data Recording Requirements
5.4.2 Triggering Requirements
5.4.3 Data Reporting Requirements
5.4.4 Maintenance and Testing Requirements
5.4.5 Event Simulation

5.4.6 Procedure Manual Revision Guidelines

4 Data Requirements for GIC System Model
General

4.1.1 Software

PSSE will be used by the ERCOT Planning Coordinator and Transmission Planners to build the GIC system models.  Models will not be created in any other format by ERCOT.  The PSSE version used will follow the version used by the Steady State Working Group.
4.1.2 GIC System Models – General

Substation Data
The format for the Substation record is:

I, NAME, UNIT, LATITUDE, LONGITUDE, RG

This Substation Data record will be provided by TP for all stations not in NMMS.  For stations in NMMS, TSP will update the appropriate field with these values and ERCOT will extract the needed data.

	I
	Station Number – This value will be from the ERCOT database based on keeping the same station number for a given station name each time a case is built
	ERCOT to provide station/bus mapping from NMMS.

TSP model station/bus relationship in NMMS for their facilities

ERCOT model station/bus relationship in NMMS for RE facilities

	NAME
	Station 
	ERCOT to provide long or short name for substation from NMMS.

TSP update names in NMMS.

	UNIT
	Unit for geophysical location will always equal 0
	Default to 0

	LATITUDE
	Station Latitude 
	ERCOT to provide for existing stations from NMMS
TSP to provide via this Substation Data record

	LONGITUDE
	Station Longitude 
	ERCOT to provide for existing stations from NMMS
TSP to provide for future stations via this Substation Data record

	RG
	Substation grounding DC resistance from NMMS (new to NMMS)
	ERCOT to provide for existing stations from NMMS

TSP to provide via this Substation Data record for future stations.

	EARTHMD (v34)
	Name of the Earth Model`
	From USGS standard earth conductivity models


Bus Substation Data

This data set consists of two data -- BUSNUM and SUBNUM, where BUSNUM is the bus number for a bus that exists in power flow network data for an SSWG case, and SUBNUM is the substation number for a substation to which the bus with “BUSNUM” belongs to. 

The format for Bus Substation Data is:

BUSNUM, SUBNUM
 ERCOT will provide bus-substation mapping from NMMS and generate the Bus Substation Data.
Blocking GIC in a Line
Series capacitors are used in the bulk power system to re-direct power flow and improve system stability. Series capacitors present very high impedance to the flow of GIC. NERC recommends two modeling methods in their GIC application guide. One method is to model the series capacitor with a very large resistance (1M Ω), and another method is to remove the line connecting the series capacitor from the model completely. 
Transformer Data Including Generator Step-Up
The format for the Transformer Data is:

I, J, K, CKT, WRI, WRJ, WRK, GICBDI, GICBGJ, GICBDK, VECGRP, CORE, KFACTOR, GRDWRI, GRDWRJ, GRDWRK, TMODEL
The transformer specified by buses "I, J, K, CKT" must exist in power flow data. Also the winding bus order must be same as in power flow data.
	I
	The bus number of the bus to which Winding 1 is connected. It must
be same Winding 1 bus for the same transformer power flow data. No
default allowed.
	This number comes 
from SSWG base case.

	
	
	

	
	
	

	J
	The bus number of the bus to which Winding 2 is connected. It must
be same Winding 2 bus for the same transformer power flow data. No
default allowed.
	This number comes 
from SSWG base case.

	
	
	

	
	
	

	K
	The bus number of the bus to which Winding 3 is connected. It must
be same Winding 3 bus for the same transformer power flow data. No
default allowed.
	This number comes 
from SSWG base case.

	
	
	

	
	
	

	CKT
	One- or two-character non-blank alphanumeric circuit identifier
	This comes from SSWG base case.

	WRI
	DC resistance of Winding 1 in ohms/phase. WRI = 0.0 by default. When WRI is not specified, power flow data resistance is used to determine WRI.
	REs and TSPs provide this value through RARF and NMMS respectively.

	WRJ
	DC resistance of Winding 2 in ohms/phase. WRJ = 0.0 by default. When WRJ is not specified, power flow data resistance is used to determine WRJ.
	REs and TSPs provide this value through RARF and NMMS respectively.

	WRK
	DC resistance of Winding 3 in ohms/phase. WRK = 0.0 by default. When WRK is not specified, power flow data resistance is used to determine WRK.
	REs and TSPs provide this value through RARF and NMMS respectively.

	GICBDI
	GIC blocking device in neutral of Winding 1.
= 0, no GIC blocking device present
= 1, GIC blocking device present
For an auto-transformers, if either GICBDI=1 or GICBDJ=1, that 
autotransformer is treated as it has GIC blocking device present.
GICBDI = 0 by default.
	REs and TSPs provide this value through RARF and NMMS respectively.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	GICBDJ
	GIC blocking device in neutral of Winding 2.
= 0, no GIC blocking device present
= 1, GIC blocking device present
For an auto-transformers, if either GICBDI=1 or GICBDJ=1, that 
autotransformer is treated as it has GIC blocking device present.
GICBDJ = 0 by default.
	REs and TSPs provide this value through RARF and NMMS respectively.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	GICBDK
	GIC blocking device in neutral of Winding 3.
= 0, no GIC blocking device present
= 1, GIC blocking device present
GICBDK = 0 for two winding transformers
GICBDK = 0 by default.
	REs and TSPs provide this value through RARF and NMMS respectively.

	
	
	

	
	
	

	
	
	

	
	
	

	VECGRP
	Alphanumeric identifier specifying vector group based on transformer
winding connections and phase angles. VECGRP is blanks by default. 
If vector group is specified in power flow data that data will be used
and it is not needed to be specified here. As far as GIC calculations
are concerned, winding grounding connection information is used; its
clock angles are not used. 
• Specify VECGRP considering the winding order I, J, K defined on this record.
• For auto transformers, bus with lower base bus voltage is treated as
common winding bus.
• For three winding auto transformers, windings on bus I and bus J form auto transformer.
	REs and TSPs provide this data through RARF and NMMS respectively.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	CORE
	Number of cores in transformer core design. This information is used to calculate transformer reactive power loss from GIC flowing its winding.
= -1 for three phase shell form
= 0 for unknown core design
= 1 for single core design
= 3 for three phase 3-legged core form
= 5 for three phase 5-legged core form
CORE = 0 by default
	REs and TSPs provide this value through RARF and NMMS respectively.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	KFACTOR
	A factor to calculate transformer reactive power loss from GIC flowing
its winding (MVAR/AMP). KFACTOR = 0.0 by default.
	REs and TSPs provide this data through RARF and NMMS respectively.

	
	
	

	GRDWRI
	Winding 1 grounding DC resistance in ohms
GRDWRI = 0.0 by default (no grounding resistance)
	REs and TSPs provide this data through RARF and NMMS respectively.

	
	
	

	GRDWRJ
	Winding 2 grounding DC resistance in ohms
GRDWRJ = 0.0 by default (no grounding resistance)
	REs and TSPs provide this data through RARF and NMMS respectively.

	
	
	

	GRDWRK
	Winding 3 grounding DC resistance in ohms
GRDWRK = 0.0 by default (no grounding resistance)
	REs and TSPs provide this data through RARF and NMMS respectively.

	
	
	

	TMODEL
	Transformer Model in GIC DC Network
= 0, two/three/auto transformer model as defined by its vector group
= 1, Transformer as T model in DC network.
TMODEL = 0 by default
	REs and TSPs provide this data through RARF and NMMS respectively.

	
	
	

	
	
	

	
	
	


Bus Fixed Shunt Data
The format for the Bus Fixed Shunt Data is 

I, ID, R, RG

Only in-service bus fixed shunts are modeled in GIC DC network.
	I
	Bus number of the bus to which fixed shunt is connected. It must be present in power flow network data. No default allowed.
	This number comes from SSWG base case.

	ID
	One- or two-character non-blank alphanumeric shunt identifier
	This value comes from SSWG base case. 

	R
	DC resistance in ohms/phase. It must be > 0. No default allowed. Fixed bus shunt records with R=0 will be ignored.
	REs and TSPs provide this data through RARF and NMMS respectively. 

	RG
	Grounding DC resistance in ohms. RG = 0.0 by default (no grounding resistance)
	REs and TSPs provide this data through RARF and NMMS respectively. 


Transmission Line Models

The format for Branch Data (v34) is 
I, J, CKT, RBRN, INDVP, INDVQ

	I
	Branch from bus number. No default allowed.
	 This number comes from SSWG base case.

	J
	Branch to bus number. No default allowed.
	 This number comes from SSWG base case.

	CKT
	One- or two-character non-blank alphanumeric branch circuit identifier
	 This value comes from SSWG base case. 

	RBRN
	Branch DC resistance in ohms/phase. RBRN = 0.0 by default. When RBRN is not specified or RBRN=0.0, power flow data branch resistance is used as is.
	 REs and TSPs provide this data through RARF and NMMS respectively. 

	INDVP
	Real part of total branch GMD induced electric field in volts.
	 

	INDVQ
	Imaginary part of total branch GMD induced electric field in volts.
	 


Total branch GMD induced electric field, INDUCEDV = INDVP + j INDVQ volts. Branch INDUCEDV is determined as below:

a. When INDUCEDV is not specified, GIC activity calculates this according to its

options specified.

b. When INDUCEDV is specified, it is used as GMD induced on that branch.

c. When INDUCEDV is specified as INDVP = 0.0 and INDVQ = 0.0, then that branch

is treated as part of GIC DC network but does not have GMD induced voltage, like

"underground cable".
For uniform filed modeling INDUCEDV will be real value, but for non-uniform field modeling this will be complex value.
This voltage will have positive polarity at branch To Bus (J bus).
4.1.3 Modeling Refinements
4.1.4 Maintenance of GIC System Model  (IMM and RARF)

The input data from REs is submitted to ERCOT through RARF documents which will follow ERCOT processes and be converted to NOMCR and stored and maintained in NMMS (IMM). The input data from TSPs is submitted to the ERCOT using NOMCR to be stored in the NMMS (IMM) and will be stored and maintained in IMM of ERCOT. Based on the appropriate SSWG case and the input data from REs and TSPs, ERCOT will develop a new base GMD case which consists of the SSWG base case and GIC input file. ERCOT will deliver the new GMD base case to all TSPs through emails (PGDTF email list), and post the case in MIS of ERCOT (we can discuss if it is necessary). TSPs will review the GMD base case and may submit any modification (in PSSE *.idv file) to ERCOT if necessary. ERCOT is in charge of maintenance of GMD base cases and will deliver the change files (*.idv) to all TSPs through email and MIS.    
4.1.5 GIC Data for Existing Equipment 
For existing equipment that has been modeled in SSWG cases, TSPs and REs can submit or update the GIC parameters through IMM and RARF documents, respectively. 
4.1.6 GIC Data for Planned Equipment (may not need) ? No place in MOD for Transmission Co. owned equipment, Pre-RARF for RE owned equipment
For the planned equipment that has not been modeled in SSWG cases, REs can submit the GIC parameters through pre-RARF documents. However, TSPs may have to submit the GIC parameters through emails since no place in IMM (MOD) can accommodate the GIC parameters.
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