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EXECUTIVE SUMMARY 

 

Southwest Power Pool (SPP) requested that Mitsubishi Electric Power Products, Inc. (MEPPI) 

perform a Modification Request Impact Study (MRIS) for GEN-2023-SR4, an active Generation 

Interconnection Request (GIR) with a Point of Interconnection (POI) at the Tande 345 kV 

substation (bus# 659336).  

 

The GEN-2023-SR4 project currently interconnects in the Basin Electric Power Cooperative 

(BEPC) control area with a capacity of 170 MW as shown in Table ES-1 below. This Study has 

been requested to evaluate the modification of GEN-2023-SR4 to change the inverter 

configuration from forty-four (44) PE FP4200M2 battery energy storage system (BESS) inverters 

to thirty-three (33) GE 1571 BESS inverters for a total capacity of 145.2 MVA gross and 100.8 

MW at the generator terminals. In addition, this request also includes changes to the collector 

system, generator step-up transformer, main substation transformer and generation interconnection 

line. The existing and modified configurations for GEN-2023-SR4 are shown in Table ES-1. 

 

SPP determined that power flow should not be performed as the existing configuration GEN-2016-

151 were dispatched at its interconnection service amount in its respective DISIS cluster and the 

modification request does not include a technology type change. However, SPP determined that 

the change in inverters from forty-four (44) PE FP4200M2 BESS inverters to thirty-three (33) GE 

1571 BESS required short circuit and dynamic stability analyses.  

 

The scope of this modification request study included reactive power analysis, short circuit 

analysis, and dynamic stability analysis.  
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Table ES-1. GEN-2023-SR4 Modification Request 

Facility Existing Configuration Modification Configuration  

Point of Interconnection Tande 345 kV (#659336) Tande 345 kV (#659336) 

Configuration/Capacity 
44 x PE FP4200M2 BESS inverters 33 x GE 1571/4.4MVA BESS inverters 

Total Capacity = 170.02 MW Total Capacity = 100.8 MW at generator terminals 

Generation Interconnection Line 

Length = 41 miles Length = 40.76 miles 
R = 0.002009 p.u. R = 0.001940 p.u. 
X = 0.020459 p.u. X = 0.019620 p.u. 
B = 0.344400 p.u. B = 0.358420 p.u. 

Rating MVA  = 1084 MVA Rating MVA  = 478 MVA 

Equivalent Main Power Transformer* 

X = 8.497%; R = 0.212% X = 8.78%; R = 0.2%; 

Winding MVA = 135 MVA;  Winding MVA = 135 MVA; 

Rating MVA = 225 MVA Rating MVA = 225 MVA 

Equivalent GSU Transformer* 

X = 8.998%; R = 0.874%;   X = 7.66%; R = 0.74%;   

Winding MVA = Rating MVA =  185.1 MVA 
Winding MVA = 185.1 

Rating MVA =  145.2 MVA 

Equivalent Collector Line 1 N/A 

R = 0.000397 p.u. 

X = 0.000690 p.u. 

B = 0.003320 p.u. 

Cap Bank 2 x 10 MVAr 34.5 kV Reactor 
2 x 8 MVAr 34.5 kV Capacitor Bank 

2 x 10 MVAr 34.5 kV Reactor 
2 x 8 MVAr 34.5 kV Capacitor Bank 

Generator Dynamic Model  Generator Model: REGCAU1 

Generator Model: REGCAU1 

Electrical Model: REECBU1 

Plant Model: REPCAU1 

*  Transformer impedances are based on Winding MVA Base 
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SUMMARY OF REACTIVE POWER ANALYSIS 

 

The results of the reactive power analysis showed that the GEN-2023-SR4 project requires a 39.1 

MVar shunt reactor on the 34.5 kV bus of the project substation, or equivalent support, with the 

modifications in place. This is necessary to offset the capacitive effect on the transmission network 

caused by the project’s transmission line and collector system during reduced generation 

conditions. The information gathered from the charging current compensation analysis is provided 

as information to the Interconnection Customer and Transmission Owner (TO) and/or 

Transmission Operator. The applicable reactive power requirements will be further reviewed by 

the Transmission Owner and/or Transmission Operator.  

 

SUMMARY OF SHORT CIRCUIT ANALYSIS 

 

The results from the short circuit analysis showed that the maximum GEN-2023-SR4 contribution 

to three-phase fault currents in the immediate transmission systems at or near the GEN-2023-SR4 

POI was no greater than 0.194 kA. All three-phase fault current levels within 5 buses of the POI 

with the GEN-2023-SR4 generator online were below 40 kA.  

 

SUMMARY OF DYNAMIC STABILITY ANALYSIS 

 

The dynamic stability analysis determined there were no damping or voltage recovery violations 

attributed to the GEN-2023-SR4 modification request observed during the simulated faults. 

Additionally, the project was found to stay connected during the contingencies that were studied 

and, therefore, will meet the Low Voltage Ride Through (LVRT) requirements of FERC Order 

#661A. Note that undamped power oscillations were observed for Trade Wind units under several 

P1, P4 and P6 contingencies. In these instances, stability issues were observed in the DISIS-2021-

001 case with and without the modification and therefore, it was determined the oscillations are 

not attributed to the GEN-2023-SR4 modification request. Additionally, generator trips were 

observed within the associated fault duration due to frequency protection settings provided by the 

generator interconnection requesters. In these instances, the frequency protection settings were 

disabled and was determined the frequency trip events did not impact system stability. 

 

In conclusion of this analysis, the requested modification has been determined by SPP to not be a 

Material Modification. The requested modification does not have a material adverse impact on the 

cost or timing of any other Interconnection Request with a later Queue priority date.  

 

It is likely that the customer may be required to reduce its generation output to 0 MW in real-time, 

also known as curtailment, under certain system conditions to allow system operators to maintain 

the reliability of the transmission network.  
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Nothing in this study should be construed as a guarantee of transmission service or delivery rights. 

If the customer wishes to obtain deliverability to final customers, a separate request for 

transmission service must be requested on Southwest Power Pool’s OASIS by the customer.
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SECTION 1:  SCOPE OF STUDY 

 

Southwest Power Pool (SPP) requested Mitsubishi Electric Power Products, Inc. to perform a 

Modification Request Impact Study (MRIS) for GEN-2023-SR4. A Modification Request Impact 

Study is a generation interconnection study performed to evaluate the impacts of modifying the DISIS 

study assumptions. The determination of the required scope of the study is dependent upon the specific 

modification requested and how it may impact the results of the DISIS study. Impacting the DISIS 

results could potentially affect the cost or timing of any Interconnection Request with a later Queue 

priority date, deeming the requested modification a Material Modification. The criteria sections below 

include reasoning as to why an analysis was either included or excluded from the scope of study.  

1.1 Power Flow Analysis  

To determine whether power flow analysis is required, SPP evaluates if the existing configuration was 

dispatched to its full capacity and/or its Interconnection Service amount in all of its DISIS group-

specific power flow models. It was determined that a power flow analysis for this study would not be 

performed as GEN-2016-151 was dispatched at its interconnection service amount in its respective 

DISIS cluster.  

1.2 Stability Analysis, Short Circuit Analysis  

To determine whether stability and short circuit analyses are required, SPP evaluates the difference 

between the stability model parameters and, if needed, the equivalent collector system impedance 

between the existing configuration and the requested modification. Dynamic stability analysis and 

short circuit analysis would be required if the differences listed above were determined to have a 

significant impact on the most recently performed DISIS stability analysis.  

1.3 Reactive Power Analysis  

SPP requires that a reactive power analysis be performed on the requested modification configuration 

as it is a non-synchronous resource. The reactive power analysis determines the capacitive effect at 

the POI caused by the project’s collector system and transmission line’s capacitance. A shunt reactor 

size is determined in order to offset the capacitive effect and maintain zero (0) MVAr flow at the POI 

while the project’s generators and capacitors are offline.  

1.4 Study Limitations  

The assessments and conclusions provided in this report are based on assumptions and information 

provided to MEPPI by others. While the assumptions and information provided may be appropriate 

for the purposes of this report, MEPPI does not guarantee that those conditions assumed will occur. 

As such, the conclusions and results presented in this report may vary depending on the extent to 

which actual future conditions differ from the assumptions made or information used herein.  
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SECTION 2:  PROJECT AND MODIFICATION REQUEST 

 

The GEN-2023-SR4 Interconnection Customer has requested a modification to its Interconnection 

Request (IR) with a Point of Interconnection (POI) at the Tande 345 kV substation (bus# 659336). At 

the time of report posting, GEN-2023-SR4 is an active Interconnection Request with a queue status 

of “IA FULLY EXECUTED/ON SCHEDULE.” GEN-2023-SR4 is a BESS facility with a maximum 

summer and winter queue capacity of 100.8 MW with Energy Resource Interconnection Service 

(ERIS). Figure 2-1 shows the power flow model single line diagram for the existing GEN-2023-SR4 

configuration using the DISIS-2021-001 Phase 1 stability models. The GEN-2023-SR4 project 

interconnects in the BEPC control area with a capacity of 170.02 MW as shown in Table 2-1 below. 

 

Table 2-1. GEN-2023-SR4 Existing Configuration 

Request Point of Interconnection Existing Generator Configuration 
GIA Capacity 

(MW) 

GEN-2023-SR4 Tande 345kV (659336) (44) PE FP4200M2 BESS inverters 170.02 MW 

 

 
Figure 2-1: GEN-2023-SR4 Single Line Diagram (Existing Configuration) 

 

This Study has been requested to evaluate the modification of GEN-2023-SR4 to change the inverter 

configuration from forty-four (44) PE FP4200M2 battery energy storage system (BESS) inverters to 

thirty-three (33) GE 1571 BESS inverters for a total capacity of 145.2 MVA gross and 100.8 MW at 

the generator terminals.  

 

Figure 2-2 shows the power flow model single line diagram for the GEN-2023-SR4 modification. The 

existing and modified configurations for GEN-2023-SR4 are shown in Table 2-2. 
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Figure 2-2. GEN-2023-SR4 Single Line Diagram (Modification Configuration) 
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Table 2-2. GEN-2023-SR4 Modification Request 

Facility Existing Configuration Modification Configuration  

Point of Interconnection Tande 345 kV (#659336) Tande 345 kV (#659336) 

Configuration/Capacity 
44 x PE FP4200M2 BESS inverters 33 x GE 1571/4.4MVA BESS inverters 

Total Capacity = 170.02 MW Total Capacity = 100.8 MW at generator terminals 

Generation Interconnection Line 

Length = 41 miles Length = 40.76 miles 
R = 0.002009 p.u. R = 0.001940 p.u. 
X = 0.020459 p.u. X = 0.019620 p.u. 
B = 0.344400 p.u. B = 0.358420 p.u. 

Rating MVA  = 1084 MVA Rating MVA  = 478 MVA 

Equivalent Main Power Transformer* 

X = 8.497%; R = 0.212% X = 8.78%; R = 0.2%; 

Winding MVA = 135 MVA;  Winding MVA = 135 MVA; 

Rating MVA = 225 MVA Rating MVA = 225 MVA 

Equivalent GSU Transformer* 

X = 8.998%; R = 0.874%;   X = 7.66%; R = 0.74%;   

Winding MVA = Rating MVA =  185.1 MVA 
Winding MVA = 185.1 

Rating MVA =  145.2 MVA 

Equivalent Collector Line 1 N/A 

R = 0.000397 p.u. 

X = 0.000690 p.u. 

B = 0.003320 p.u. 

Cap Bank 
2 x 10 MVAr 34.5 kV Reactor 

2 x 8 MVAr 34.5 kV Capacitor Bank 
2 x 10 MVAr 34.5 kV Reactor 

2 x 8 MVAr 34.5 kV Capacitor Bank 

Generator Dynamic Model  Generator Model: REGCAU1 

Generator Model: REGCAU1 

Electrical Model: REECBU1 

Plant Model: REPCAU1 

*  Transformer impedances are based on Winding MVA Base 
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SECTION 3:  EXISTING VS MODIFICATION COMPARISON 

 

To determine which analyses are required for the Study, the differences between the existing 

configuration and the requested modification were evaluated. MEPPI performed this comparison and 

the resulting analyses using a set of modified study models developed based on the modification 

request data and the DISIS-2021-001 Phase 2 study models. 

 

The methodology and results of the comparisons are described below. The analysis was completed 

using PSS/E version 34 software. 

 

3.1 Stability Model Parameters Comparison 

SPP determined that short circuit and dynamic stability analyses were required because of the inverter 

change from forty-four (44) PE FP4200M2 battery energy storage system (BESS) inverters to thirty-

three (33) GE 1571 BESS inverters. This is because the short circuit contribution and stability 

responses of the existing configuration and the requested modification’s configuration may differ. The 

generator dynamic model for the modification can be found in Appendix A. As short circuit and 

dynamic stability analyses were required, an inverter dynamic parameters comparison was not needed 

for the determination of the scope of the study. 

 

3.2 Equivalent Impedance Comparison Calculation 

As the inverter change determined that short circuit and dynamic stability analyses were required, an 

equivalent impedance comparison was not needed for the determination of the scope of the study. 
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SECTION 4:  REACTIVE POWER ANALYSIS 

 

The reactive power analysis was performed for GEN-2023-SR4 to determine the capacitive charging 

effects during reduced generation conditions (unsuitable wind speeds, unsuitable solar irradiance, 

insufficient state of charge, idle conditions, curtailment, etc.) at the generation site and to size shunt 

reactors that would reduce the project reactive power contribution to the POI to approximately zero.   

 

4.1 Methodology and Criteria 

The GEN-2023-SR4 generators and capacitors were switched out of service while other system 

elements remained in-service. A shunt reactor was tested at the project’s collection substation 34.5 

kV bus to set the MVar flow into the POI to approximately zero. The size of the shunt reactor is 

equivalent to the charging current value at unity voltage and the compensation provided is 

proportional to the voltage effects on the charging current (i.e., for voltages above unity, reactive 

compensation is greater than the size of the reactor). MEPPI performed the reactive power analysis 

using the modification request data based on the DISIS-2021-001 stability study models: 

 

1. 2025 Summer Peak (25SP) 

2. 2025 Winter Peak (25WP) 

 

4.2 Reactive Power Results 

The results from the analysis showed that the GEN-2023-SR4 project needed approximately 39.1 

MVar of compensation at its project substation, or equivalent support, to reduce the POI MVar to 

zero. Figure 4-1 illustrates the shunt reactor size needed to reduce the POI MVar to approximately 

zero with the updated topology. The final shunt reactor requirements for GEN-2023-SR4 are shown 

in Table 4-1.  

 
 

Figure 4-1. GEN-2023-SR4 Single Line Diagram w/ Charging Current Compensation (Modification) 
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Table 4-1. Shunt Reactor Size for Modification Request 

Machine 
POI Bus 

Number 
POI Bus Name 

Reactor Size (MVAr) 

25SP 25WP 

GEN-2023-SR4 659336 TANDE___-BE3 345 kV 39.1 39.1 
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SECTION 5:  SHORT CIRCUIT ANALYSIS  

 

A short circuit study was performed using the 25SP model for GEN-2023-SR4. The detailed results 

of the short circuit analysis are provided in Appendix B. 

 

5.1 Methodology 

The short circuit analysis included applying a three-phase fault on buses up to 5 levels away from the 

345 kV POI bus. The PSS/E “Automatic Sequence Fault Calculation (ASCC)” fault analysis module 

was used to calculate the fault current levels in the transmission system with and without GEN-2023-

SR4 online. 

 

MEPPI created a short circuit model using the DISIS-2021-001 25SP stability study model by 

adjusting the GEN-2023-SR4 short circuit parameters consistent with the modification data. The 

adjusted parameters are shown in Table 5-1 below. 

 

Table 5-1. Short-Circuit Model Parameters* 

Parameter 
Value by Generator 

Bus# 659336 

Machine MVA Base 145.2 

R (pu)* 0 

X (pu)* 0.8 

*pu values based on Machine MVA Base 

 

5.2 Short-Circuit Analysis Results 

The results of the short circuit analysis for the 25SP model are summarized in Table 5-2 and Table 5-

3. The GEN-2023-SR4 POI bus (Tande 345 kV substation – bus# 659336) fault current magnitudes 

are provided in Table 5-2 showing a maximum fault current of 8.974 kA with the GEN-2023-SR4 

project online. Table 5-3 shows the maximum fault current magnitudes and fault current increases 

with the GEN-2023-SR4 project online. 

 

The maximum fault current calculated within 5 buses of the GEN-2023-SR4 POI (including the POI 

bus) was less than 40 kA for the 25SP model. The maximum GEN-2023-SR4 contribution to three-

phase fault current was about 2.013% and 0.177 kA. 
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Table 5-2. POI Short Circuit Results 

Case 
Gen-OFF 

Current (kA) 

Gen-ON 

Current (kA) 

Max kA 

Change 

Max % 

Change 

25 SP 8.797 8.974 0.177 2.013 

 

Table 5-3. Short Circuit Results 

Voltage 

(kV) 

Max. 

Current 

(kA) 

Max kA 

Change 

Max 

%Change 

345 20.016 0.194 4.161 

230 25.023 0.144 1.145 

115 20.461 0.144 0.707 

69 9.853 0.001 0.007 
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SECTION 6:  DYNAMIC STABILITY ANALYSIS 

 

MEPPI performed a dynamic stability analysis to identify the impact of inverter configuration change 

and other modifications to GEN-2023-SR4. The analysis was performed according to SPP’s 

Disturbance Performance Requirements shown in Appendix C. The modification details are described 

in Section 2.0 above and the dynamic modeling data is provided in Appendix A.  

 

6.1 Methodology and Criteria 

The dynamic stability analysis was performed using models developed with the requested GEN-2023-

SR4 configuration of thirty-three (33) GE 1571 BESS inverters. This stability analysis was performed 

using PTI’s PSS/E version 34.8 software. The modifications requested for the GEN-2023-SR4 project 

were used to create modified stability models for this impact study, no other modifications were made, 

based on the DISIS-2021-001 Phase 1 stability study models:  

 

1. 2025 Summer Peak (25SP)  

2. 2025 Winter Peak (25WP) 

 

The modified dynamic model data for the GEN-2023-SR4 project is provided in Appendix A. The 

modified power flow models and associated dynamic database were initialized (no-fault test) to 

confirm that there were no errors in the initial conditions of the system and the dynamic data. 

 

During the fault simulations, the active power (PELEC), reactive power (QELEC), and terminal 

voltage (ETERM) were monitored for GEN-2023-SR4 and other current and prior queued projects in 

their cluster Group 1. In addition, voltages of five (5) buses away from the POI of GEN-2023-SR4 

were monitored and plotted. The machine rotor angle for synchronous machines within the study 

areas, including 659 (BEPC), were monitored. In addition, the voltages of all 100 kV and above buses 

within the study area were monitored. 

 

The following system adjustments were made to address the existing base case issues that are not 

attributed to the modification request: 

 

• The frequency protective relays of the generators (TRPLHH1W, TRPLHH2W and GEN-

2023-SR4) were disabled after observing the generator tripping during initial three phase fault 

simulations for few fault scenarios. This frequency tripping issue is a known PSS/E limitation 

when calculating bus frequency as it relates to non-conventional type devices. 
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6.2 Fault Definitions 

MEPPI developed the faults for GEN-2023-SR4 as required. The faults were simulated using 

modified study models. The fault events included three-phase faults, three-phase faults on prior outage 

cases, and single-line-to-ground stuck breaker faults. Single-line-to-ground faults are approximated 

by applying a fault impedance to bring the faulted bus positive sequence voltage to 0.6 pu. The 

simulated faults are listed and described in Appendix D. These contingencies were applied to the 

modified 25SP and 25WP models. 

 

6.3 Stability Analysis Results 

The stability analysis for GEN-2023-SR4 determined there were no contingencies that resulted in 

damping or system/voltage instability, generation tripping offline, or poor post-fault voltage recovery 

with GEN-2023-SR4 connected at output of 100.8 MW at the Tande 345 kV substation (bus# 659336). 

 

Refer to Table 6-1 for a summary of results for the stability analysis for the contingencies listed in 

Appendix D. Table 6-1 is a summary of the stability results for the 2025 Summer Peak and 2025 

Winter Peak conditions and states whether the system remained stable or generation tripped offline, 

if acceptable voltage recovery was observed after the fault was cleared, and if the voltage recovered 

to above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions. Voltage recovery criteria 

includes ensuring that the transient voltage recovery is between 0.7 p.u. within 2.5 seconds after the 

fault is cleared and 1.2 p.u. at any point after the fault is cleared and ending in a steady-state voltage 

(for N-1 contingencies) at the pre-contingent level or at least above 0.9 p.u. and below 1.1. p.u. 

 

Note that undamped power oscillations were observed for Trade Wind units under several P1, P4 and 

P6 contingencies. In these instances, stability issues were observed in the DISIS-2021-001 case with 

and without the modification and therefore, it was determined the oscillations are not attributed to the 

GEN-2023-SR4 modification request. Additionally, the generators (TRPLHH1W, TRPLHH2W and 

GEN-2023-SR4) were observed to trip offline but was resolved after disabling the associated 

frequency protection setting, acceptable response to the associated fault was observed. 

 

Please refer to Figure 6-1 for illustration of Active Power response for Trade Wind units for Fault #61 

for Summer Peak conditions. As observed from the plot, the proposed modification does not 

incrementally worsen the unacceptable system response noted under DISIS-2021-001 25SP base case 

before modification. 
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Figure 6-1. F61 – 3ph – Active power for Trade Wind Unit #2 before and after proposed modification for 

DISIS-2021-001 25SP 

 

Please refer to Figure 6-2 for illustration of Active Power response for Trade Wind Unit #3  for 

Fault#61 for Winter Peak conditions. As observed from the plot, the proposed modification does not 

incrementally worsen the unacceptable system response noted under DISIS-2021-001 25WP base case 

before modification. 
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Figure 6-2. F61 – 3ph – Active power for Trade Wind Unit #3 before and after proposed modification for 

DISIS-2021-001 25WP 

 

Refer to Appendix E for a complete set of plots for all contingencies for 2025 Summer Peak and 2025 

Winter Peak conditions. 
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Table 6-1. Stability Analysis Summary of Results for 25SP and 25WP Conditions 

Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F01 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F02 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F03 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F04 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F05 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F06 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F07 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F08 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F09 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F10 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F11 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F12 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F13 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F14 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F15 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F16 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F17 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F18 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 
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Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F19 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F20 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F21 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F22 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F23 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F24 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F25 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F26 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F27 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F28 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F29 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F30 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F31 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F32 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F33 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F34 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F35 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F36 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F37 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 
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Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F38 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F39 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F40 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F41 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F42 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F43 P12 Pass Pass Compliant 
TRPLHH1W-UAW, 
TRPLHH2W-UAW 

Stable Pass Pass Compliant 

TRPLHH1W-
UAW, 

TRPLHH2W-
UAW 

Stable 

F44 P12 Pass Pass Compliant 
TRPLHH1W-UAW, 
TRPLHH2W-UAW 

Stable Pass Pass Compliant 

TRPLHH1W-
UAW, 

TRPLHH2W-
UAW 

Stable 

F45 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F46 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F47 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F48 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F49 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F50 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F51 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F52 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 
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Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F53 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F54 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F55 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F56 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F57 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F58 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F59 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F60 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F61 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F62 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F63 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F64 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F65 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F66 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F67 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F68 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F69 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F70 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F71 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 
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Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F72 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F73 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F74 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F75 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F76 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F77 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F78 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F79 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F80 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F81 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F82 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F83 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F84 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F85 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F86 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F87 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F88 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F89 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F90 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 
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Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F91 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F92 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F93 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F94 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F95 P12 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F96 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F97 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F98 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F99 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F100 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F101 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F102 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F103 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F104 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F105 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F106 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F107 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F108 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F109 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 
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Fault ID 
Planning 

Event 

2025 Summer Peak 2025 Winter Peak 

Voltage 

Recovery Post Fault 

Steady-

State 

Voltage 

Generation 

Tripping 

System 

Stability 

Voltage Recovery 

Post Fault 

Steady-State 

Voltage 

Generation 

Tripping 

System 

Stability Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 

0.70 

p.u. 

Greater 

than 1.2 

p.u. 

F110 P13 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F111 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F112 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F113 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F114 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F115 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F116 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F117 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F118 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F119 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F120 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F121 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F122 P4 Pass Pass Compliant None Stable Pass Pass Compliant None Stable 

F123 P6 Pass Pass Compliant GEN-2023-SR4 Stable Pass Pass Compliant GEN-2023-SR4 Stable 

F124 P6 Pass Pass Compliant GEN-2023-SR4 Stable Pass Pass Compliant GEN-2023-SR4 Stable 

F125 P6 Pass Pass Compliant GEN-2023-SR4 Stable Pass Pass Compliant GEN-2023-SR4 Stable 

F126 P6 Pass Pass Compliant GEN-2023-SR4 Stable Pass Pass Compliant GEN-2023-SR4 Stable 
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SECTION 7: MATERIAL MODIFICATION DETERMINATION 

 

In accordance with Attachment V of SPP’s Open Access Transmission Tariff, for modifications other 

than those specifically permitted by Attachment V, SPP shall evaluate the proposed modifications 

prior to making them and inform the Interconnection Customer in writing of whether the 

modifications would constitute a Material Modification. Material Modification shall mean (1) 

modification to an Interconnection Request in the queue that has a material adverse impact on the cost 

or timing of any other Interconnection Request with a later Queue priority date; or (2) planned 

modification to an Existing Generating Facility that is undergoing evaluation for a Generating Facility 

Modification or Generating Facility Replacement, and has a material adverse impact on the 

Transmission System with respect to: i) steady-state thermal or voltage limits, ii) dynamic system 

stability and response, or iii) short-circuit capability limit; compared to the impacts of the Existing 

Generating Facility prior to the modification or replacement. 

 

7.1 Results 

SPP determined the requested modification is not a Material Modification based on the results of this 

Modification Request Impact Study performed by MEPPI. MEPPI evaluated the impact of the 

requested modification on the prior study results. MEPPI determined that the requested modification 

did not negatively impact the prior study dynamic stability and short circuit results, and the 

modifications to the project were not significant enough to change the previously studied power flow 

conclusions.  

 

This determination implies that any network upgrades already required by GEN-2023-SR4 would not 

be negatively impacted and that no new upgrades are required due to the requested modification, thus 

not resulting in a material adverse impact on the cost or timing of any other Interconnection Request 

with a later Queue priority date. 
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SECTION 8:  CONCLUSIONS 

 

The Interconnection Customer for GEN-2023-SR4 requested a Modification Request Impact Study to 

assess the impact of inverter configuration change from forty-four (44) PE FP4200M2 BESS inverters 

to thirty-three (33) GE 1571 BESS inverters for a total capacity of 145.2 MVA gross and 100.8 MW 

at the generator terminals. In addition, this request also includes changes to the collector system, 

generator step-up transformer, main substation transformer and generation interconnection line. 

 

SPP determined that power flow analysis was not required as GEN-2016-151 was dispatched at its 

full interconnection service amount in its respective DISIS. However, SPP determined that the change 

in BESS inverters from forty-four (44) PE FP4200M2 BESS to thirty-three (33) GE 1571 BESS 

inverters required short circuit and dynamic stability analyses. 

 

SUMMARY OF REACTIVE POWER ANALYSIS 

 

The results of the reactive power analysis showed that the GEN-2023-SR4 project requires a 39.1 

MVar shunt reactor on the 34.5 kV bus of the project substation, or equivalent support, with the 

modifications in place. This is necessary to offset the capacitive effect on the transmission network 

caused by the project’s transmission line and collector system during reduced generation conditions. 

The information gathered from the charging current compensation analysis is provided as information 

to the Interconnection Customer and Transmission Owner (TO) and/or Transmission Operator. The 

applicable reactive power requirements will be further reviewed by the Transmission Owner and/or 

Transmission Operator.  

 

SUMMARY OF SHORT CIRCUIT ANALYSIS 

 

The results from the short circuit analysis showed that the maximum GEN-2023-SR4 contribution to 

three-phase fault currents in the immediate transmission systems at or near the GEN-2023-SR4 POI 

was no greater than 0.194 kA. All three-phase fault current levels within 5 buses of the POI with the 

GEN-2023-SR4 generator online were below 40 kA.  

 

SUMMARY OF DYNAMIC STABILITY ANALYSIS 

 

The dynamic stability analysis determined there were no damping or voltage recovery violations 

attributed to the GEN-2023-SR4 modification request observed during the simulated faults. 

Additionally, the project was found to stay connected during the contingencies that were studied and, 

therefore, will meet the Low Voltage Ride Through (LVRT) requirements of FERC Order #661A. 

Note that undamped power oscillations were observed for Trade Wind units under several P1, P4 and 

P6 contingencies. In these instances, the stability issues were observed in the DISIS-2021-001 case 
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with and without the modification and therefore, it was determined the oscillations are not attributed 

to the GEN-2023-SR4 modification request  

 

In conclusion, the requested modification has been determined by SPP to not be a Material 

Modification. The requested modification does not have a material adverse impact on the cost or 

timing of any other Interconnection Request with a later Queue priority date.  

 

In accordance with FERC Order No. 827, the generating facility will be required to provide dynamic 

reactive power within the range of 0.95 leading to 0.95 lagging at the high-side of the generator 

substation. It is likely that the customer may be required to reduce its generation output to 0 MW in 

real-time, also known as curtailment, under certain system conditions to allow system operators to 

maintain the reliability of the transmission network. 

 

Nothing in this study should be construed as a guarantee of transmission service or delivery rights. If 

the customer wishes to obtain deliverability to final customers, a separate request for transmission 

service must be requested on Southwest Power Pool’s OASIS by the customer.
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APPENDIX A: GEN-2023-SR4 DYNAMIC MODEL DATA 
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The dynamic data for GEN-2023-SR4 is shown below: 

/********************************************************************************/ 

659417 'USRMDL' 1  'REGCAU1'  101   1    1   14    3    4      0 

         1.00000       10.000      0.90000      0.40000       1.2200 

          1.2000      0.80000      0.40000      -1.3000      0.20000E-01 

          0.0000       100.00      -100.00      0.70000      / 

 659417 'USRMDL' 1  'REECBU1'  102    0    5    25   6   4 

               0               0               0               0               0 

         -99.000          99.000         0.20000E-01    -0.05000         0.05000 

          0.0000          1.2500         -1.0500          0.0000         0.50000E-01 

         1.00000        -1.00000          1.1000         0.90000          0.0000 

         0.10000          0.0000          120.00         0.20000E-01      99.000 

         -99.000          1.0000          0.0000          1.0000         0.20000E-01   / 

 659417 'USRMDL' 1  'REPCAU1'  107   0    7    27   7   9 

          659404          659404          659336             '1'               1 

               1               1 

         0.20000E-01      18.000          5.0000          0.0000         0.15000 

         -1.0000          0.0000          0.0000          0.0000         0.10000 

         -0.1000          0.0000          0.0000          1.0000         -1.0000 

         0.10000         0.50000E-01     0.25000          0.0000          0.0000 

         999.000        -999.000         999.000        -999.000         0.10000 

          20.000          0.0000      / 

65941701  'FRQTPAT'  659417  659417  '1'  57.0  63.5   0.2    0.15 / 

65941702  'VTGTPAT'  659417  659417  '1'  0.001 5.00   0.20   0.15 / 

65941703  'VTGTPAT'  659417  659417  '1'  0.43  5.00   0.40   0.15 / 

65941704  'VTGTPAT'  659417  659417  '1'  0.63  5.00   2.10   0.15 / 

65941705  'VTGTPAT'  659417  659417  '1'  0.73  5.00   3.10   0.15 / 

65941706  'VTGTPAT'  659417  659417  '1'  0.89  5.00   10.0   0.15 / 

65941707  'VTGTPAT'  659417  659417  '1'  0.00  1.240  0.250  0.15 / 

65941708  'VTGTPAT'  659417  659417  '1'  0.00  1.200  0.600  0.15 / 

65941709  'VTGTPAT'  659417  659417  '1'  0.00  1.180  1.100  0.15 / 

65941710  'VTGTPAT'  659417  659417  '1'  0.00  1.110  10.00  0.15 / 

 /
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APPENDIX B: SHORT CIRCUIT RESULTS 
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Table B-1. 25SP Short Circuit Results 

Bus Number Bus Name Bus kV Area Zone 
3 Phase Fault Current (kA) Difference (ON-OFF) 

Distance 
from 

GEN POI 
Bus 

Greater 
than 40 

kA 
Current 

Gen ON GEN OFF Change % 659336 

659060 FINSTAD345 345 652 1 7.313 7.2555 0.058 0.793 1 FALSE 

659336 TANDE___-BE3 345 652 1628 8.9745 8.7974 0.177 2.013 0 FALSE 

659404 BURKE___-PP3 345 652 699 4.8468 4.6532 0.194 4.161 1 FALSE 

659427 TN.LS-JD-BE3 345 652 1628 8.9745 8.7974 0.177 2.013 1 FALSE 

659479 TRADEWND-UA3 345 652 1681 6.3881 6.3037 0.084 1.339 1 FALSE 

659105 LELAND_O-BE3 345 652 1628 19.2023 19.1821 0.020 0.105 2 FALSE 

659600 EFORK_-BE334 345 652 1628 8.3853 8.3292 0.056 0.674 2 FALSE 

588210 GEN-2016-130 345 652 1628 12.625 12.6164 0.009 0.068 3 FALSE 

659101 ANTELOPE-BE3 345 652 1628 20.0158 20.0002 0.016 0.078 3 FALSE 

659333 JUDSON__-BE3 345 652 1628 9.2041 9.1621 0.042 0.458 3 FALSE 

659422 LO.LS-GR-BE3 345 652 1628 19.2023 19.1821 0.020 0.105 3 FALSE 

659424 LO.LS-FT-BE3 345 652 1628 19.2023 19.1821 0.020 0.105 3 FALSE 

763703 GEN-2019-037 345 659 1 11.8045 11.7969 0.008 0.064 3 FALSE 

765951 G21-072-TAP 345 652 1628 14.8893 14.8794 0.010 0.067 3 FALSE 

659183 CHARL_CK-BE3 345 652 1628 11.2924 11.2793 0.013 0.116 4 FALSE 

659212 DGC_____-BE3 345 652 1628 18.9435 18.9295 0.014 0.074 4 FALSE 

659218 COTEAU__-RR3 345 652 1678 20.0158 20.0002 0.016 0.078 4 FALSE 

659384 ROUNDUP_-BE3 345 652 1628 10.2597 10.2491 0.011 0.103 4 FALSE 

659390 PATENTGT-BE3 345 652 1628 9.8008 9.7803 0.021 0.210 4 FALSE 

659420 AV.LS-BD-BE3 345 652 1628 20.0158 20.0002 0.016 0.078 4 FALSE 

659423 GR.LS-LO-BE3 345 652 1628 6.1694 6.1693 0.000 0.002 4 FALSE 

659576 BEPCPRXCC1 3 345 652 1628 19.1635 19.1495 0.014 0.073 4 FALSE 

764220 G20-021-TAP 345 652 1628 3.6211 3.6209 0.000 0.006 4 FALSE 

765950 GEN-2021-072 345 659 1 14.8057 14.7959 0.010 0.066 4 FALSE 

652424 BELFELD3 345 652 1602 6.9118 6.9089 0.003 0.042 5 FALSE 

659160 GROTON__-BE3 345 652 1628 6.1694 6.1693 0.000 0.002 5 FALSE 

659387 KUMMERDG-BE3 345 652 1628 7.9268 7.9177 0.009 0.115 5 FALSE 

659421 BD.LS-AV-BE3 345 652 1628 4.1675 4.1674 0.000 0.002 5 FALSE 

659428 CC.LS-LO-BE3 345 652 1628 5.9026 5.9024 0.000 0.003 5 FALSE 

764210 GEN-2020-021 345 652 1 3.0491 3.0489 0.000 0.007 5 FALSE 

764225 GEN-2020-091 345 652 1 9.6356 9.6159 0.020 0.205 5 FALSE 

659337 TANDE___-BE4 230 652 1628 12.7368 12.5926 0.144 1.145 1 FALSE 

659138 NESET___-BE4 230 652 1628 12.8752 12.7378 0.137 1.079 2 FALSE 

588870 GEN-2017-048 230 652 1628 9.3034 9.2313 0.072 0.781 3 FALSE 
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Mitsubishi Electric        B-3           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Bus Number Bus Name Bus kV Area Zone 
3 Phase Fault Current (kA) Difference (ON-OFF) 

Distance 
from 

GEN POI 
Bus 

Greater 
than 40 

kA 
Current 

Gen ON GEN OFF Change % 659336 

659106 LELAND_O-BE4 230 652 1628 25.0225 25.0042 0.018 0.073 3 FALSE 

659140 NRTSHORE-BE4 230 652 1628 6.0008 5.9784 0.022 0.375 3 FALSE 

661084 TIOGA4 4 230 652 1628 12.8752 12.7378 0.137 1.079 3 FALSE 

615901 GRE-STANTON4 230 615 643 16.7691 16.7681 0.001 0.006 4 FALSE 

652441 GARRISN4 230 652 1605 12.0783 12.0764 0.002 0.016 4 FALSE 

652456 WASHBRN4 230 652 1605 10.6603 10.6579 0.002 0.023 4 FALSE 

659108 LOGAN___-BE4 230 652 1628 6.4588 6.4531 0.006 0.088 4 FALSE 

659143 BLAISDEL-BE4 230 652 1628 6.1818 6.1651 0.017 0.271 4 FALSE 

659199 BASIN___-BE4 230 652 1628 22.7042 22.6891 0.015 0.067 4 FALSE 

659334 JUDSON__-BE4 230 652 1628 12.04 11.9961 0.044 0.366 4 FALSE 

659362 WHEELOCK-BE4 230 652 1628 8.0167 7.9833 0.033 0.418 4 FALSE 

672603 BDV        4 230 672 1654 6.0709 6.0642 0.007 0.110 4 FALSE 

587030 GEN-2016-004 230 652 659 7.5686 7.5671 0.002 0.020 5 FALSE 

615600 GRE-COAL CR4 230 615 637 16.6988 16.6981 0.001 0.004 5 FALSE 

615900 GRE-COAL TP4 230 615 643 14.6704 14.6698 0.001 0.004 5 FALSE 

652400 WILISTN4 230 652 1602 12.1076 12.0641 0.043 0.361 5 FALSE 

652426 BISMARK4 230 652 1605 14.8732 14.8721 0.001 0.007 5 FALSE 

652444 JAMESTN4 230 652 1605 8.8373 8.8371 0.000 0.002 5 FALSE 

652466 HILKEN 4 230 652 1604 8.2255 8.2251 0.000 0.005 5 FALSE 

657756 SQBUTTE4 230 620 1620 22.5139 22.5131 0.001 0.004 5 FALSE 

659233 DGC_____-BE4 230 652 1628 7.6957 7.6942 0.002 0.019 5 FALSE 

659302 CHARL_CK-BE4 230 652 1628 12.0844 12.0735 0.011 0.090 5 FALSE 

672602 BDX        4 230 672 1654 5.493 5.4869 0.006 0.111 5 FALSE 

760998 GEN-2017-214 230 652 1 3.2156 3.2144 0.001 0.037 5 FALSE 

655906 FINSTAD -MW7 115 652 1677 20.461 20.3173 0.144 0.707 2 FALSE 

655905 RBNSNLAK-MW7 115 652 1677 10.5839 10.5527 0.031 0.296 3 FALSE 

655919 OSBORN  -MW7 115 652 1677 12.1536 12.1095 0.044 0.364 3 FALSE 

655920 VANHOOK -MW7 115 652 1677 13.5609 13.5052 0.056 0.412 3 FALSE 

655957 EASTFORK-MW7 115 652 1677 17.8118 17.7543 0.057 0.324 3 FALSE 

659139 NESET___-BE7 115 652 1628 13.5099 13.4638 0.046 0.342 3 FALSE 

655904 BELDEN  -MW7 115 652 1677 10.0429 10.0212 0.022 0.217 4 FALSE 

655907 E.NEWTWN-MW7 115 652 1677 12.3705 12.3265 0.044 0.357 4 FALSE 

655908 PARSHALL-MW7 115 652 1677 8.4147 8.3963 0.018 0.219 4 FALSE 

655909 HESS GAS-MW7 115 652 1677 11.8951 11.8599 0.035 0.297 4 FALSE 
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Mitsubishi Electric        B-4           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Bus Number Bus Name Bus kV Area Zone 
3 Phase Fault Current (kA) Difference (ON-OFF) 

Distance 
from 

GEN POI 
Bus 

Greater 
than 40 

kA 
Current 

Gen ON GEN OFF Change % 659336 

655930 WHTEARTH-MW7 115 652 1677 12.8086 12.7675 0.041 0.322 4 FALSE 

655933 N.MISRDG-MW7 115 652 1677 15.5339 15.4983 0.036 0.230 4 FALSE 

655947 PWRSLKTP-MW7 115 652 1677 7.7044 7.6908 0.014 0.177 4 FALSE 

655952 TIOGA.N_-MW7 115 652 1677 11.9403 11.9049 0.035 0.297 4 FALSE 

655956 TYRONE  -MW7 115 652 1677 12.0563 12.0321 0.024 0.201 4 FALSE 

655958 FOLVAG  -MW7 115 652 1677 14.2822 14.2466 0.036 0.250 4 FALSE 

659141 NRTSHORE-BE7 115 652 1628 17.2108 17.1686 0.042 0.246 4 FALSE 

661085 TIOGA4 7 115 661 1636 13.4468 13.401 0.046 0.342 4 FALSE 

652442 GARRISN7 115 652 1605 15.9131 15.9104 0.003 0.017 5 FALSE 

655901 BROOKBNK-MW7 115 652 1677 10.9324 10.9121 0.020 0.186 5 FALSE 

655902 PLSNTV_T-MW7 115 652 1677 8.4961 8.4811 0.015 0.177 5 FALSE 

655903 ROSS    -MW7 115 652 1677 9.1665 9.1545 0.012 0.131 5 FALSE 

655912 AUSTIN  -MW7 115 652 1677 6.7037 6.6941 0.010 0.143 5 FALSE 

655917 STANLEY -MW7 115 652 1677 7.1708 7.1603 0.010 0.147 5 FALSE 

655929 RATLAKE -MW7 115 652 1677 13.5145 13.4871 0.027 0.203 5 FALSE 

655931 BLKTLTAP-MW7 115 652 1677 10.415 10.3985 0.016 0.159 5 FALSE 

655934 N.WLST_T-MW7 115 652 1677 14.2896 14.2597 0.030 0.210 5 FALSE 

655937 NE.WLSTN-MW7 115 652 1677 13.0602 13.0335 0.027 0.205 5 FALSE 

655940 MONT    -MW7 115 652 1677 15.9514 15.9256 0.026 0.162 5 FALSE 

655944 PLAZA   -MW7 115 652 1677 6.9251 6.9149 0.010 0.148 5 FALSE 

655946 POWERSLK-MW7 115 652 1677 4.9127 4.9072 0.006 0.112 5 FALSE 

655948 LIBERTY -MW7 115 652 1677 6.955 6.9442 0.011 0.156 5 FALSE 

655953 W.BANK_T-MW7 115 652 1677 9.0608 9.0411 0.020 0.218 5 FALSE 

655960 BIGBEND -MW7 115 652 1677 5.5954 5.5866 0.009 0.158 5 FALSE 

655967 SATTER  -MW7 115 652 1677 9.61 9.589 0.021 0.219 5 FALSE 

659109 BASIN___-BE7 115 652 1628 5.3659 5.3655 0.000 0.007 5 FALSE 

659144 BLAISDEL-BE7 115 652 1628 9.2684 9.2519 0.017 0.178 5 FALSE 

659155 LOGAN___-BE7 115 652 1628 11.0922 11.0865 0.006 0.051 5 FALSE 

659182 CHARL_CK-BE7 115 652 1628 14.4156 14.4093 0.006 0.044 5 FALSE 

659363 WHEELOCK-BE7 115 652 1628 9.7172 9.6977 0.019 0.201 5 FALSE 

659385 ROUNDUP_-MK7 115 652 1678 12.3163 12.3115 0.005 0.039 5 FALSE 

659466 PG.KU17A-BE7 115 652 1628 19.0449 19.0235 0.021 0.112 5 FALSE 

659467 PG.KU19A-BE7 115 652 1628 19.0579 19.0366 0.021 0.112 5 FALSE 

659580 BEPCPRXCC2 7 115 652 1628 17.1637 17.1224 0.041 0.241 5 FALSE 
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Bus Number Bus Name Bus kV Area Zone 
3 Phase Fault Current (kA) Difference (ON-OFF) 

Distance 
from 

GEN POI 
Bus 

Greater 
than 40 

kA 
Current 

Gen ON GEN OFF Change % 659336 

661080 STANLEY7 115 661 1636 3.9683 3.9649 0.003 0.086 5 FALSE 

661086 TIOGA7 7 115 661 1636 10.2844 10.2583 0.026 0.254 5 FALSE 

659222 COTEAU_1-RR8 69 652 1678 9.853 9.8523 0.001 0.007 5 FALSE 
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APPENDIX C: SPP DISTURBANCE PERFORMANCE REQUIREMENTS 
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APPENDIX D: FAULT DEFINITIONS
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Mitsubishi Electric        D-2           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Table D-1. Fault Definitions 
Cont 
No. 

Cont. 
Name 

Fault Description 

F01 P12 

3ph fault at GEN-2016-130 on the GEN-2016-130 - LELAND_O-BE3 
345.0 kV line 
6 cycles: trip GEN-2016-130 345.0 kV breaker 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F02 P12 

3ph fault at GEN-2017-048 on the GEN-2017-048 - NESET___-BE4 
230.0 kV line 
7 cycles: trip GEN-2017-048 230.0 kV breaker 
7 cycles: trip NESET___-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F03 P12 

3ph fault at GRE-STANTON4 on the GRE-STANTON4 - LELAND_O-BE4 
230.0 kV line 
7 cycles: trip GRE-STANTON4 230.0 kV breaker 
7 cycles: trip LELAND_O-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F04 P12 

3ph fault at WILISTN4 on the WILISTN4 - JUDSON__-BE4 230.0 kV 
line 
7 cycles: trip WILISTN4 230.0 kV breaker 
7 cycles: trip JUDSON__-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Mitsubishi Electric        D-3           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Cont 
No. 

Cont. 
Name 

Fault Description 

F05 P12 

3ph fault at GARRISN4 on the GARRISN4 - LELAND_O-BE4 230.0 kV 
line 
7 cycles: trip GARRISN4 230.0 kV breaker 
7 cycles: trip LELAND_O-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F06 P12 

3ph fault at WASHBRN4 on the WASHBRN4 - LELAND_O-BE4 230.0 
kV line 
7 cycles: trip WASHBRN4 230.0 kV breaker 
7 cycles: trip LELAND_O-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F07 P12 

3ph fault at GROTONSOUTH7 on the GROTONSOUTH7 - GROTON__-
BE7 115.0 kV line 
7 cycles: trip GROTONSOUTH7 115.0 kV breaker 
7 cycles: trip GROTON__-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F08 P12 

3ph fault at FTTHOM1-LNX3 on the FTTHOM1-LNX3 - CHAPELLE-BE3 
345.0 kV line 
6 cycles: trip FTTHOM1-LNX3 345.0 kV breaker 
6 cycles: trip CHAPELLE-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 
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Mitsubishi Electric        D-4           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Cont 
No. 

Cont. 
Name 

Fault Description 

F09 P12 

3ph fault at MOE     -MW7 on the MOE     -MW7 - RATLAKE -MW7 
115.0 kV line 
7 cycles: trip MOE     -MW7 115.0 kV breaker 
7 cycles: trip RATLAKE -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F10 P12 

3ph fault at MOE     -MW7 on the MOE     -MW7 - E.NESSON-MW7 
115.0 kV line 
7 cycles: trip MOE     -MW7 115.0 kV breaker 
7 cycles: trip E.NESSON-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F11 P12 

3ph fault at BROOKBNK-MW7 on the BROOKBNK-MW7 - NRTSHORE-
BE7 115.0 kV line 
7 cycles: trip BROOKBNK-MW7 115.0 kV breaker 
7 cycles: trip NRTSHORE-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F12 P12 

3ph fault at PLSNTV_T-MW7 on the PLSNTV_T-MW7 - WHTEARTH-
MW7 115.0 kV line 
7 cycles: trip PLSNTV_T-MW7 115.0 kV breaker 
7 cycles: trip WHTEARTH-MW7 115.0 kV breaker 
7 cycles: trip NESET___-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 



 

                                                            Modification Request Impact Study GEN-2023-SR4 

                                                                                                   Technical Report REP-2463 

 

 

 
 

Mitsubishi Electric        D-5           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Cont 
No. 

Cont. 
Name 

Fault Description 

F13 P12 

3ph fault at ROSS    -MW7 on the ROSS    -MW7 - NRTSHORE-BE7 
115.0 kV line 
7 cycles: trip ROSS    -MW7 115.0 kV breaker 
7 cycles: trip NRTSHORE-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F14 P12 

3ph fault at RBNSNLAK-MW7 on the RBNSNLAK-MW7 - FINSTAD -
MW7 115.0 kV line 
7 cycles: trip RBNSNLAK-MW7 115.0 kV breaker 
7 cycles: trip FINSTAD -MW7 115.0 kV breaker 
7 cycles: trip BELDEN  -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F15 P12 

3ph fault at FINSTAD -MW7 on the FINSTAD -MW7 - OSBORN  -MW7 
115.0 kV line 
7 cycles: trip FINSTAD -MW7 115.0 kV breaker 
7 cycles: trip OSBORN  -MW7 115.0 kV breaker 
7 cycles: trip E.NEWTWN-MW7 115.0 kV breaker 
7 cycles: trip VANHOOK -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F16 P12 

3ph fault at E.NEWTWN-MW7 on the E.NEWTWN-MW7 - BIGBEND -
MW7 115.0 kV line 
7 cycles: trip E.NEWTWN-MW7 115.0 kV breaker 
7 cycles: trip BIGBEND -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Mitsubishi Electric        D-6           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Cont 
No. 

Cont. 
Name 

Fault Description 

F17 P12 

3ph fault at E.NEWTWN-MW7 on the E.NEWTWN-MW7 - SATTER  -
MW7 115.0 kV line 
7 cycles: trip E.NEWTWN-MW7 115.0 kV breaker 
7 cycles: trip SATTER  -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F18 P12 

3ph fault at PARSHALL-MW7 on the PARSHALL-MW7 - PLAZA   -MW7 
115.0 kV line 
7 cycles: trip PARSHALL-MW7 115.0 kV breaker 
7 cycles: trip PLAZA   -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F19 P12 

3ph fault at HESS GAS-MW7 on the HESS GAS-MW7 - TIOGA.N_-
MW7 115.0 kV line 
7 cycles: trip HESS GAS-MW7 115.0 kV breaker 
7 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F20 P12 

3ph fault at HESS GAS-MW7 on the HESS GAS-MW7 - NESET___-BE7 
115.0 kV line 
7 cycles: trip HESS GAS-MW7 115.0 kV breaker 
7 cycles: trip NESET___-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F21 P12 

3ph fault at STATELIN-MW7 on the STATELIN-MW7 - MONT    -MW7 
115.0 kV line 
7 cycles: trip STATELIN-MW7 115.0 kV breaker 
7 cycles: trip MONT    -MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Mitsubishi Electric        D-7           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Cont 
No. 

Cont. 
Name 

Fault Description 

F22 P12 

3ph fault at RATLAKE -MW7 on the RATLAKE -MW7 - NRTSHORE-BE7 
115.0 kV line 
7 cycles: trip RATLAKE -MW7 115.0 kV breaker 
7 cycles: trip NRTSHORE-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F23 P12 

3ph fault at N.MISRDG-MW7 on the N.MISRDG-MW7 - EASTFORK-
MW7 115.0 kV line 
7 cycles: trip N.MISRDG-MW7 115.0 kV breaker 
7 cycles: trip EASTFORK-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F24 P12 

3ph fault at N.WLST_T-MW7 on the N.WLST_T-MW7 - NW.WLSTN-
MW7 115.0 kV line 
7 cycles: trip N.WLST_T-MW7 115.0 kV breaker 
7 cycles: trip NW.WLSTN-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F25 P12 

3ph fault at N.WLST_T-MW7 on the N.WLST_T-MW7 - N.WILSTN-
MW7 115.0 kV line 
7 cycles: trip N.WLST_T-MW7 115.0 kV breaker 
7 cycles: trip N.WILSTN-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F26 P12 

3ph fault at N.WILSTN-MW7 on the N.WILSTN-MW7 - NE.WLSTN-
MW7 115.0 kV line 
7 cycles: trip N.WILSTN-MW7 115.0 kV breaker 
7 cycles: trip NE.WLSTN-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Mitsubishi Electric        D-8           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Cont 
No. 

Cont. 
Name 

Fault Description 

F27 P12 

3ph fault at NE.WLSTN-MW7 on the NE.WLSTN-MW7 - SE.WLSTN-
MW7 115.0 kV line 
7 cycles: trip NE.WLSTN-MW7 115.0 kV breaker 
7 cycles: trip SE.WLSTN-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F28 P12 

3ph fault at MONT    -MW7 on the MONT    -MW7 - STRNDAHL-MW7 
115.0 kV line 
7 cycles: trip MONT    -MW7 115.0 kV breaker 
7 cycles: trip STRNDAHL-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F29 P12 

3ph fault at PWRSLKTP-MW7 on the PWRSLKTP-MW7 - NESET___-
BE7 115.0 kV line 
7 cycles: trip PWRSLKTP-MW7 115.0 kV breaker 
7 cycles: trip NESET___-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F30 P12 

3ph fault at TIOGA.N_-MW7 on the TIOGA.N_-MW7 - W.BANK_T-
MW7 115.0 kV line 
7 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
7 cycles: trip W.BANK_T-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F31 P12 

3ph fault at TIOGA.N_-MW7 on the TIOGA.N_-MW7 - NESET___-BE7 
115.0 kV line 
7 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
7 cycles: trip NESET___-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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F32 P12 

3ph fault at TYRONE  -MW7 on the TYRONE  -MW7 - EASTFORK-
MW7 115.0 kV line 
7 cycles: trip TYRONE  -MW7 115.0 kV breaker 
7 cycles: trip EASTFORK-MW7 115.0 kV breaker 
7 cycles: trip BLKTLTAP-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F33 P12 

3ph fault at EASTFORK-MW7 on the EASTFORK-MW7 - FOLVAG  -
MW7 115.0 kV line 
7 cycles: trip EASTFORK-MW7 115.0 kV breaker 
7 cycles: trip FOLVAG  -MW7 115.0 kV breaker 
7 cycles: trip NE.WLSTN-MW7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F34 P12 

3ph fault at SATTER  -MW7 on the SATTER  -MW7 - NRTSHORE-BE7 
115.0 kV line 
7 cycles: trip SATTER  -MW7 115.0 kV breaker 
7 cycles: trip NRTSHORE-BE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F35 P12 

3ph fault at FINSTAD345 on the FINSTAD345 - LELAND_O-BE3 345.0 
kV line 
6 cycles: trip FINSTAD345 345.0 kV breaker 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F36 P12 

3ph fault at FINSTAD345 on the FINSTAD345 - TANDE___-BE3 345.0 
kV line 
6 cycles: trip FINSTAD345 345.0 kV breaker 
6 cycles: trip TANDE___-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F37 P12 

3ph fault at ANTELOPE-BE3 on the ANTELOPE-BE3 - LELAND_O-BE3 
345.0 kV line 
6 cycles: trip ANTELOPE-BE3 345.0 kV breaker 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F38 P12 

3ph fault at ANTELOPE-BE3 on the ANTELOPE-BE3 - G21-072-TAP 
345.0 kV line 
6 cycles: trip ANTELOPE-BE3 345.0 kV breaker 
6 cycles: trip G21-072-TAP 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F39 P12 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - LO.LS-GR-BE3 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip LO.LS-GR-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F40 P12 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - LO.LS-FT-BE3 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip LO.LS-FT-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont 
No. 

Cont. 
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Fault Description 

F41 P12 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - GEN-2019-037 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip GEN-2019-037 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F42 P12 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - G21-072-TAP 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip G21-072-TAP 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F43 P12 

3ph fault at CHAPELLE-BE3 on the CHAPELLE-BE3 - CC.LS-LO-BE3 
345.0 kV line 
6 cycles: trip CHAPELLE-BE3 345.0 kV breaker 
6 cycles: trip CC.LS-LO-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F44 P12 

3ph fault at CHAPELLE-BE3 on the CHAPELLE-BE3 - TRIPLEH__UA3 
345.0 kV line 
6 cycles: trip CHAPELLE-BE3 345.0 kV breaker 
6 cycles: trip TRIPLEH__UA3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F45 P12 

3ph fault at NESET___-BE4 on the NESET___-BE4 - NRTSHORE-BE4 
230.0 kV line 
7 cycles: trip NESET___-BE4 230.0 kV breaker 
7 cycles: trip NRTSHORE-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont. 
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F46 P12 

3ph fault at NESET___-BE4 on the NESET___-BE4 - TANDE___-BE4 
230.0 kV line 
7 cycles: trip NESET___-BE4 230.0 kV breaker 
7 cycles: trip TANDE___-BE4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F47 P12 

3ph fault at NESET___-BE4 on the NESET___-BE4 - TIOGA4 4 230.0 
kV line 
7 cycles: trip NESET___-BE4 230.0 kV breaker 
7 cycles: trip TIOGA4 4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F48 P12 

3ph fault at NESET___-BE7 on the NESET___-BE7 - TIOGA4 7 115.0 
kV line 
7 cycles: trip NESET___-BE7 115.0 kV breaker 
7 cycles: trip TIOGA4 7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F49 P12 

3ph fault at NRTSHORE-BE7 on the NRTSHORE-BE7 - BEPCPRXCC2 7 
115.0 kV line 
7 cycles: trip NRTSHORE-BE7 115.0 kV breaker 
7 cycles: trip BEPCPRXCC2 7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont. 
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F50 P12 

3ph fault at BLAISDEL-BE4 on the BLAISDEL-BE4 - TIOGA4 4 230.0 kV 
line 
7 cycles: trip BLAISDEL-BE4 230.0 kV breaker 
7 cycles: trip TIOGA4 4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F51 P12 

3ph fault at GROTON__-BE3 on the GROTON__-BE3 - CROCKER_-BE3 
345.0 kV line 
6 cycles: trip GROTON__-BE3 345.0 kV breaker 
6 cycles: trip CROCKER_-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F52 P12 

3ph fault at JUDSON__-BE3 on the JUDSON__-BE3 - PATENTGT-BE3 
345.0 kV line 
6 cycles: trip JUDSON__-BE3 345.0 kV breaker 
6 cycles: trip PATENTGT-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F53 P12 

3ph fault at JUDSON__-BE3 on the JUDSON__-BE3 - EFORK_-BE334 
345.0 kV line 
6 cycles: trip JUDSON__-BE3 345.0 kV breaker 
6 cycles: trip EFORK_-BE334 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 
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Fault Description 

F54 P12 

3ph fault at TANDE___-BE3 on the TANDE___-BE3 - BURKE___-PP3 
345.0 kV line 
6 cycles: trip TANDE___-BE3 345.0 kV breaker 
6 cycles: trip BURKE___-PP3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F55 P12 

3ph fault at TANDE___-BE3 on the TANDE___-BE3 - TN.LS-JD-BE3 
345.0 kV line 
6 cycles: trip TANDE___-BE3 345.0 kV breaker 
6 cycles: trip TN.LS-JD-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F56 P12 

3ph fault at TANDE___-BE3 on the TANDE___-BE3 - TRADEWND-UA3 
345.0 kV line 
6 cycles: trip TANDE___-BE3 345.0 kV breaker 
6 cycles: trip TRADEWND-UA3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F57 P12 

3ph fault at WHEELOCK-BE4 on the WHEELOCK-BE4 - TIOGA4 4 230.0 
kV line 
7 cycles: trip WHEELOCK-BE4 230.0 kV breaker 
7 cycles: trip TIOGA4 4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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F58 P12 

3ph fault at PATENTGT-BE3 on the PATENTGT-BE3 - GEN-2020-091 
345.0 kV line 
6 cycles: trip PATENTGT-BE3 345.0 kV breaker 
6 cycles: trip GEN-2020-091 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F59 P12 

3ph fault at LO.LS-GR-BE3 on the LO.LS-GR-BE3 - GR.LS-LO-BE3 345.0 
kV line 
6 cycles: trip LO.LS-GR-BE3 345.0 kV breaker 
6 cycles: trip GR.LS-LO-BE3 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F60 P12 

3ph fault at LO.LS-FT-BE3 on the LO.LS-FT-BE3 - G20-021-TAP 345.0 
kV line 
6 cycles: trip LO.LS-FT-BE3 345.0 kV breaker 
6 cycles: trip G20-021-TAP 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F61 P12 

3ph fault at TN.LS-JD-BE3 on the TN.LS-JD-BE3 - EFORK_-BE334 345.0 
kV line 
6 cycles: trip TN.LS-JD-BE3 345.0 kV breaker 
6 cycles: trip EFORK_-BE334 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 
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F62 P12 

3ph fault at CC.LS-LO-BE3 on the CC.LS-LO-BE3 - G20-021-TAP 345.0 
kV line 
6 cycles: trip CC.LS-LO-BE3 345.0 kV breaker 
6 cycles: trip G20-021-TAP 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F63 P12 

3ph fault at TWAURA1_-UA9 on the TWAURA1_-UA9 - TWAURA1C-
UA9 34.5 kV line 
7 cycles: trip TWAURA1_-UA9 34.5 kV breaker 
7 cycles: trip TWAURA1C-UA9 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F64 P12 

3ph fault at TWAURA2_-UA9 on the TWAURA2_-UA9 - TWAURA2C-
UA9 34.5 kV line 
7 cycles: trip TWAURA2_-UA9 34.5 kV breaker 
7 cycles: trip TWAURA2C-UA9 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F65 P12 

3ph fault at STANLEY7 on the STANLEY7 - TIOGA4 7 115.0 kV line 
7 cycles: trip STANLEY7 115.0 kV breaker 
7 cycles: trip TIOGA4 7 115.0 kV breaker 
7 cycles: trip KENMARE7 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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F66 P12 

3ph fault at TIOGA4 4 on the TIOGA4 4 - BDV        4 230.0 kV line 
7 cycles: trip TIOGA4 4 230.0 kV breaker 
7 cycles: trip BDV        4 230.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F67 P12 

3ph fault at TIOGA4 7 on the TIOGA4 7 - TIOGA7 7 115.0 kV line 
7 cycles: trip TIOGA4 7 115.0 kV breaker 
7 cycles: trip TIOGA7 7 115.0 kV breaker 
7 cycles: trip RAY JCT7 115.0 kV breaker 
7 cycles: trip LTLMUDY7 115.0 kV breaker 
7 cycles: trip WILLISTON27 115.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F68 P12 

3ph fault at GEN-2020-021 on the GEN-2020-021 - G20-021-TAP 
345.0 kV line 
6 cycles: trip GEN-2020-021 345.0 kV breaker 
6 cycles: trip G20-021-TAP 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F69 P12 

3ph fault at G20-021-GSU1 on the G20-021-GSU1 - G20-021-XFM1 
34.5 kV line 
7 cycles: trip G20-021-GSU1 34.5 kV breaker 
7 cycles: trip G20-021-XFM1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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F70 P12 

3ph fault at G20-021-GSU2 on the G20-021-GSU2 - G20-021-XFM2 
34.5 kV line 
7 cycles: trip G20-021-GSU2 34.5 kV breaker 
7 cycles: trip G20-021-XFM2 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F71 P12 

3ph fault at GEN-2021-072 on the GEN-2021-072 - G21-072-TAP 
345.0 kV line 
6 cycles: trip GEN-2021-072 345.0 kV breaker 
6 cycles: trip G21-072-TAP 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F72 P12 

3ph fault at G21-072-GSU1 on the G21-072-GSU1 - G21-072-XFM1 
34.5 kV line 
7 cycles: trip G21-072-GSU1 34.5 kV breaker 
7 cycles: trip G21-072-XFM1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F73 P12 

3ph fault at G21-072-GSU2 on the G21-072-GSU2 - G21-072-XFM2 
34.5 kV line 
7 cycles: trip G21-072-GSU2 34.5 kV breaker 
7 cycles: trip G21-072-XFM2 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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F74 P12 

3ph fault at G21-072-GSU4 on the G21-072-GSU4 - G21-072-XFM4 
34.5 kV line 
7 cycles: trip G21-072-GSU4 34.5 kV breaker 
7 cycles: trip G21-072-XFM4 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F75 P12 

3ph fault at GEN-2016-130 on the GEN-2016-130 - G16-130XFMR1 
345.0 kV line 
6 cycles: trip GEN-2016-130 345.0 kV breaker 
6 cycles: trip G16-130XFMR1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F76 P12 

3ph fault at GEN-2017-048 on the GEN-2017-048 - G17-048XFMR1 
230.0 kV line 
7 cycles: trip GEN-2017-048 230.0 kV breaker 
7 cycles: trip G17-048XFMR1 34.5 kV breaker                                                                   
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F77 P12 

3ph fault at GEN-2017-048 on the GEN-2017-048 - _17-048XFMR1 
230.0 kV line 
7 cycles: trip GEN-2017-048 230.0 kV breaker 
7 cycles: trip _17-048XFMR1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F78 P12 

3ph fault at GEN-2017-048 on the GEN-2017-048 - G18-010-XFM1 
230.0 kV line 
7 cycles: trip GEN-2017-048 230.0 kV breaker 
7 cycles: trip G18-010-XFM1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F79 P12 

3ph fault at FINSTAD -MW7 on the FINSTAD -MW7 - FINSTAD345 
115.0 kV line 
7 cycles: trip FINSTAD -MW7 115.0 kV breaker 
7 cycles: trip FINSTAD345 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F80 P12 

3ph fault at FINSTAD -MW7 on the FINSTAD -MW7 - FINSTAD345 
115.0 kV line 
7 cycles: trip FINSTAD -MW7 115.0 kV breaker 
7 cycles: trip FINSTAD345 345.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F81 P12 

3ph fault at E.NEWTWN-MW7 on the E.NEWTWN-MW7 - 
E.NTNCOM-MW9 115.0 kV line 
7 cycles: trip E.NEWTWN-MW7 115.0 kV breaker 
7 cycles: trip E.NTNCOM-MW9 32.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F82 P12 

3ph fault at ANTELOPE-BE3 on the ANTELOPE-BE3 - ANTELP_1-BEG 
345.0 kV line 
6 cycles: trip ANTELOPE-BE3 345.0 kV breaker 
6 cycles: trip ANTELP_1-BEG 23.0 kV breaker 

F83 P12 

3ph fault at ANTELOPE-BE3 on the ANTELOPE-BE3 - ANTELP_2-BEG 
345.0 kV line 
6 cycles: trip ANTELOPE-BE3 345.0 kV breaker 
6 cycles: trip ANTELP_2-BEG 23.0 kV breaker 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F84 P12 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - LELAND_2-BEG 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip LELAND_2-BEG 20.0 kV breaker 

F85 P12 

3ph fault at LELAND_O-BE4 on the LELAND_O-BE4 - LELAND_1-BEG 
230.0 kV line 
7 cycles: trip LELAND_O-BE4 230.0 kV breaker 
7 cycles: trip LELAND_1-BEG 22.0 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F86 P12 

3ph fault at TWAURA1C-UA9 on the TWAURA1C-UA9 - TWAURA1_-
UAW 34.5 kV line 
7 cycles: trip TWAURA1C-UA9 34.5 kV breaker 
7 cycles: trip TWAURA1_-UAW 0.689999997616 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F87 P12 

3ph fault at TWAURA1C-UA9 on the TWAURA1C-UA9 - TWAURA1_-
UAW 34.5 kV line 
7 cycles: trip TWAURA1C-UA9 34.5 kV breaker 
7 cycles: trip TWAURA1_-UAW 0.689999997616 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 

F88 P12 

3ph fault at TWAURA2C-UA9 on the TWAURA2C-UA9 - TWAURA3_-
UAW 34.5 kV line 
7 cycles: trip TWAURA2C-UA9 34.5 kV breaker 
7 cycles: trip TWAURA3_-UAW 0.689999997616 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 7 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F89 P12 

3ph fault at GEN-2019-037 on the GEN-2019-037 - G19-037-XFM1 
345.0 kV line 
6 cycles: trip GEN-2019-037 345.0 kV breaker 
6 cycles: trip G19-037-XFM1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F90 P12 

3ph fault at GEN-2020-021 on the GEN-2020-021 - G20-021-XFM1 
345.0 kV line 
6 cycles: trip GEN-2020-021 345.0 kV breaker 
6 cycles: trip G20-021-XFM1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F91 P12 

3ph fault at GEN-2020-021 on the GEN-2020-021 - G20-021-XFM2 
345.0 kV line 
6 cycles: trip GEN-2020-021 345.0 kV breaker 
6 cycles: trip G20-021-XFM2 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F92 P12 

3ph fault at GEN-2021-072 on the GEN-2021-072 - G21-072-XFM1 
345.0 kV line 
6 cycles: trip GEN-2021-072 345.0 kV breaker 
6 cycles: trip G21-072-XFM1 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F93 P12 

3ph fault at GEN-2021-072 on the GEN-2021-072 - G21-072-XFM2 
345.0 kV line 
6 cycles: trip GEN-2021-072 345.0 kV breaker 
6 cycles: trip G21-072-XFM2 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F94 P12 

3ph fault at GEN-2021-072 on the GEN-2021-072 - G21-072-XFM3 
345.0 kV line 
6 cycles: trip GEN-2021-072 345.0 kV breaker 
6 cycles: trip G21-072-XFM3 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F95 P12 

3ph fault at GEN-2021-072 on the GEN-2021-072 - G21-072-XFM4 
345.0 kV line 
6 cycles: trip GEN-2021-072 345.0 kV breaker 
6 cycles: trip G21-072-XFM4 34.5 kV breaker 
Clear the Fault                                                                                                                           
Wait 20 cycles, and then reclose the above faulted elements back 
into the Fault 
Leave Fault on for 6 cycles, then trip the above faulted elements and 
clear the Fault 

F96 P13 
3ph fault at WILISTN4 transformer 
7 cycles: trip WILISTN4 transformer 

F97 P13 
3ph fault at LELAND_O-BE3 transformer 
6 cycles: trip LELAND_O-BE3 transformer 

F98 P13 
3ph fault at LELAND_O-BE3 transformer 
6 cycles: trip LELAND_O-BE3 transformer 

F99 P13 
3ph fault at NESET___-BE4 transformer 
7 cycles: trip NESET___-BE4 transformer 

F100 P13 
3ph fault at NRTSHORE-BE4 transformer 
7 cycles: trip NRTSHORE-BE4 transformer 

F101 P13 
3ph fault at GROTON__-BE3 transformer 
6 cycles: trip GROTON__-BE3 transformer 

F102 P13 
3ph fault at JUDSON__-BE3 transformer 
6 cycles: trip JUDSON__-BE3 transformer 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F103 P13 
3ph fault at TANDE___-BE3 transformer 
6 cycles: trip TANDE___-BE3 transformer 

F104 P13 
3ph fault at PATENTGT-BE3 transformer 
6 cycles: trip PATENTGT-BE3 transformer 

F105 P13 
3ph fault at PATENTGT-BE3 transformer 
6 cycles: trip PATENTGT-BE3 transformer 

F106 P13 
3ph fault at BURKE___-PP3 transformer 
6 cycles: trip BURKE___-PP3 transformer 

F107 P13 
3ph fault at TRADEWND-UA3 transformer 
6 cycles: trip TRADEWND-UA3 transformer 

F108 P13 
3ph fault at TRADEWND-UA3 transformer 
6 cycles: trip TRADEWND-UA3 transformer 

F109 P13 
3ph fault at EFORK_-BE334 transformer 
6 cycles: trip EFORK_-BE334 transformer 

F110 P13 
3ph fault at TIOGA4 4 transformer 
7 cycles: trip TIOGA4 4 transformer 

F111 P4 

3ph fault at TANDE___-BE3 on the TANDE___-BE3 - FINSTAD345 
345.0 kV line 
6 cycles: trip TANDE___-BE3 345.0 kV breaker 
6 cycles: trip FINSTAD345 345.0 kV breaker 
10 cycles: trip TANDE___-BE3 345.0 kV breaker 
10 cycles: trip TRADEWND-UA3 345.0 kV breaker 

F112 P4 

3ph fault at JUDSON__-BE3 on the JUDSON__-BE3 - PATENTGT-BE3 
345.0 kV line 
6 cycles: trip JUDSON__-BE3 345.0 kV breaker 
6 cycles: trip PATENTGT-BE3 345.0 kV breaker 
10 cycles: trip JUDSON__-BE3 345.0 kV breaker 
10 cycles: trip EFORK_-BE334 345.0 kV breaker 

F113 P4 

3ph fault at FINSTAD345 on the FINSTAD345 - LELAND_O-BE3 345.0 
kV line 
6 cycles: trip FINSTAD345 345.0 kV breaker 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
10 cycles: trip FINSTAD345 345.0 kV breaker 
10 cycles: trip TANDE___-BE3 345.0 kV breaker 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F114 P4 

3ph fault at FINSTAD -MW7 on the FINSTAD -MW7 - RBNSNLAK-
MW7 115.0 kV line 
7 cycles: trip FINSTAD -MW7 115.0 kV breaker 
7 cycles: trip RBNSNLAK-MW7 115.0 kV breaker 
10 cycles: trip FINSTAD -MW7 115.0 kV breaker 
10 cycles: trip VANHOOK -MW7 115.0 kV breaker 

F115 P4 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - LO.LS-GR-BE3 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip LO.LS-GR-BE3 345.0 kV breaker 
10 cycles: trip LELAND_O-BE3 345.0 kV breaker 
10 cycles: trip LO.LS-FT-BE3 345.0 kV breaker 

F116 P4 

3ph fault at TIOGA4 7 on the TIOGA4 7 - TIOGA4 4 115.0 kV line 
7 cycles: trip TIOGA4 7 115.0 kV breaker 
7 cycles: trip TIOGA4 4 230.0 kV breaker 
10 cycles: trip TIOGA4 7 115.0 kV breaker 
10 cycles: trip TIOGA7 7 115.0 kV breaker 

F117 P4 

3ph fault at TIOGA.N_-MW7 on the TIOGA.N_-MW7 - W.BANK_T-
MW7 115.0 kV line 
7 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
7 cycles: trip W.BANK_T-MW7 115.0 kV breaker 
10 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
10 cycles: trip NESET___-BE7 115.0 kV breaker 

F118 P4 

3ph fault at NESET___-BE7 on the NESET___-BE7 - TIOGA.N_-MW7 
115.0 kV line 
7 cycles: trip NESET___-BE7 115.0 kV breaker 
7 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
10 cycles: trip NESET___-BE7 115.0 kV breaker 
10 cycles: trip HESS GAS-MW7 115.0 kV breaker 

F119 P4 

3ph fault at NESET___-BE4 on the NESET___-BE4 - TANDE___-BE4 
230.0 kV line 
7 cycles: trip NESET___-BE4 230.0 kV breaker 
7 cycles: trip TANDE___-BE4 230.0 kV breaker 
10 cycles: trip NESET___-BE4 230.0 kV breaker 
10 cycles: trip GEN-2017-048 230.0 kV breaker 
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Cont 
No. 

Cont. 
Name 

Fault Description 

F120 P4 

3ph fault at LELAND_O-BE3 on the LELAND_O-BE3 - LO.LS-GR-BE3 
345.0 kV line 
6 cycles: trip LELAND_O-BE3 345.0 kV breaker 
6 cycles: trip LO.LS-GR-BE3 345.0 kV breaker 
10 cycles: trip LELAND_O-BE3 345.0 kV breaker 
10 cycles: trip LO.LS-FT-BE3 345.0 kV breaker 

F121 P4 

3ph fault at TIOGA.N_-MW7 on the TIOGA.N_-MW7 - W.BANK_T-
MW7 115.0 kV line 
7 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
7 cycles: trip W.BANK_T-MW7 115.0 kV breaker 
10 cycles: trip TIOGA.N_-MW7 115.0 kV breaker 
10 cycles: trip NESET___-BE7 115.0 kV breaker 

F122 P4 

3ph fault at EASTFORK-MW7 on the EASTFORK-MW7 - TYRONE  -
MW7 115.0 kV line 
7 cycles: trip EASTFORK-MW7 115.0 kV breaker 
7 cycles: trip TYRONE  -MW7 115.0 kV breaker 
10 cycles: trip EASTFORK-MW7 115.0 kV breaker 
10 cycles: trip N.MISRDG-MW7 115.0 kV breaker 

F123 P6 

Prior outage of the TANDE__BE3 to TNLSJD-BE3 345 kV Line + 3ph 
fault at TANDE__BE3 on the TRADEWND_UA3 345 kV line 
6 cycles: trip TANDE__BE3 345 kV breaker 
6 cycles: trip TNLSJD-BE3 345 kV breaker                                                                                  
Clear the fault 

F124 P6 

Prior outage of the TANDE__BE3 to FINSTAD 345 kV Line + 3ph fault 
at TANDE__BE3 on the three winding transformer 
6 cycles: trip TANDE__BE3 345 kV breaker on transformer 
6 cycles: trip TANDE__BE3 230 kV breaker on transformer                                                                               
Clear the fault 

F125 P6 

Prior outage of the TANDE__BE3 to TNLSJD-BE3 345 kV Line + 3ph 
fault at TANDE__BE3 on the three winding transformer 
6 cycles: trip TANDE__BE3 345 kV breaker on transformer 
6 cycles: trip TANDE__BE3 230 kV breaker on transformer                                                                               
Clear the fault 

F126 P6 

Prior outage of the TANDE__BE3 to FINSTAD 345 kV Line +  3ph 
fault at TANDE__BE3 on the TRADEWND_UA3 345 kV line 
6 cycles: trip TANDE__BE3 345 kV breaker 
6 cycles: trip TNLSJD-BE3 345 kV breaker                                                                                  
Clear the fault 
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APPENDIX E: SIMULATION PLOTS  

 

*Available Upon Request* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


