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EXECUTIVE SUMMARY 

 

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

perform a Surplus Interconnection Service Impact Study for GEN-2025-SR29 to analyze the impact 

of the Surplus Interconnection Service being made available by GEN-2018-004 (AC Ranch Solar) at 

its existing Point of Interconnection (POI), the GEN-2018-004 Tap between Maddox – Sanger Switch 

115 kV substations in Southwestern Public Service (SPS) control area. 

 

GEN-2018-004, the Existing Generating Facility (EGF), has an effective limit of 74.99 MW due to 

the signed Generator Interconnection Agreement (GIA) and is making 74.99 MW of Surplus 

Interconnection Service available at its POI. Per the SPP Open Access Transmission Tariff (SPP 

Tariff), the amount of Surplus Interconnection Service available to the Surplus Generating Facility 

(SGF) is limited by the amount of Interconnection Service granted to the EGF at the same POI. In 

addition, the Surplus Interconnection Service is only available up to the amount that can be 

accommodated without requiring Network Upgrades except those specified in the SPP Tariff. 

 

The proposed SGF configuration consists of four hundred and forty-four (444) JF2 AC Link Battery 

Energy Storage System (BESS) inverters, each rated at 0.22 MVA for a total capacity of 97.68 MVA. 

The total generating capacity of the SGF exceeds the Surplus Interconnection Service and will be 

limited to 74.99 MW at the POI. Additionally, the combined generation from both the SGF and the 

EGF may not exceed 74.99 MW at the POI as determined by the GIA. GEN-2025-SR29 includes the 

use of a Power Plant Controller (PPC) to limit the power injection as required. The SGF and EGF 

information is shown in Table ES-1 below. The detailed SGF configuration is captured in Table ES-

2 below.  

 

Table ES-1. EGF & SGF Configuration 

Request 

Nameplate 

Rating 

(MVA) 

Capacity 

(MW) 

Generator 

Fuel Type 
Point of Interconnection 

GEN-2025-SR29 (SGF) 97.68 74.99 
Battery Energy 

Storage 

Maddox – Sanger Switch 115 

kV (762442) 

GEN-2018-004 (EGF) 100 74.99 Solar 
Maddox – Sanger Switch 115 

kV (762442) 
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Table ES-2. SGF Interconnection Configuration 

Facility Existing Configuration  Surplus Configuration  

Point of Interconnection 
GEN-2018-004 115 kV 

(762442) 

GEN-2018-004 115 kV 

(762442) 

Configuration/Capacity 

18 x 4.2 MW PE HEM 

FS3430M inverters 

Total Capacity = 75.6 MW 

444 x 0.22 MVA JF2 AC 

LINK inverters 

Total Capacity = 97.68 MVA 

Generator Interconnection Line 

Length = 0.5 miles Length = 1.0 miles 

R = 0.000123 p.u. R = 0.001116 p.u. 

X = 0.000324 p.u. X = 0.004009 p.u. 

B = 1.322500 p.u. B = 0.001060 p.u. 

Rating MVA = 306 MVA Rating MVA = 127.6 MVA 

Main Substation Transformer* 

X = 14.94%; R = 1.35% X = 14.94%; R = 1.35% 

Rating MVA = 60 MVA Rating MVA = 60 MVA 

Winding MVA = 75 MVA Winding MVA = 75 MVA 

Equivalent GSU Transformer* 

X = 7.2%; R = 1.97% X = 0.6%; R = 0.04% 

Rating MVA = 75 MVA Rating MVA = 110.2 MVA 

Winding MVA = 75 MVA Winding MVA = 126.1 MVA 

Equivalent Collector Line 

Length = 0.5 miles 

R = 0.003033 p.u. 
Length = 0.375 miles 

R = 0.000360 p.u. 

X = 0.000560 p.u. 

B = 0.000730 p.u. 

X = 0.003760 p.u. 

B = 0.003690 p.u. 

Generator Dynamic Model & 

Power Factor 

Generator Model: REGCA1 Generator Model: REGCA1 

Electrical Model: REECA1 Electrical Model: REECCU1 

Plant Model: REPCA1 Plant Model: REPCA1 

Leading: 0.95 Leading: 0.95 

Lagging: 0.95 Lagging: 0.95 

*The Main Substation Transformer and GSU Transformer are based on Winding MVA 

      
SPP determined that power flow should not be performed as the EGF was dispatched to its full 

capacity in all of its DISIS group-specific powerflow models. However, SPP determined that the 

surplus interconnection required short circuit and dynamic stability analyses. The scope of this 

Surplus Interconnection Service Impact Study included reactive power analysis, short circuit analysis, 

and dynamic stability analysis. 
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SUMMARY OF REACTIVE POWER ANALYSIS 

 

The results from the analysis showed that the EGF needed approximately 0.80 Mvar of inductive 

compensation and the SGF needed 0.20 Mvar of inductive compensation on the 34.5 kV bus of the 

project substation to reduce the POI MVAr to zero. 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-2025-SR29 contribution 

to three-phase fault currents in the immediate transmission systems at or near the GEN-2025-SR29 

POI was no greater than 0.003 kA. All three-phase fault current levels within 5 buses of the POI with 

the GEN-2025-SR29 generator online were below 40 kA. The maximum three-phase fault current 

level within 5 buses of the POI with the EGF and SGF generators online was 35.425 kA. 

 

SUMMARY OF DYNAMIC STABILITY ANALYSIS 

 

The dynamic stability analysis determined that no new damping or voltage recovery violations of 

concern attributed to the GEN-2025-SR29 surplus interconnection service were 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. However, several generator trip events were observed within the associated fault 

duration due to voltage protection settings provided by the respective generator interconnection 

requesters. In these instances, system adjustments such as switching shunts, adjusting transformer 

taps, and modifying scheduled voltages were made to address the existing base case issues that were 

not attributed to the surplus request. These trip events did not impact system stability. 

 

In conclusion of this analysis, SPP has determined that GEN-2025-SR29 may utilize the requested 

74.99 MW of Surplus Interconnection Service being made available by the EGF. The combined 

generation from both the EGF and the SGF may not exceed 74.99 MW at the POI.  

 

The customer must install monitoring and control equipment as needed to ensure that the SGF does 

not exceed the granted surplus amount and ensure that the combination of the EGF and SGF power 

injected at the POI does not exceed the EGF’s Interconnection Service Amount. The monitoring and 
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control scheme may be reviewed by the Transmission Owner and documented in Appendix C of the 

SGF GIA. 

 

In accordance with FERC Order No. 827, the SGF 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 main power transformer. 

 

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. (MEPPI) perform 

a Surplus Interconnection Service Impact Study for GEN-2025-SR29, the Surplus Generating 

Facility (SGF). A Surplus Interconnection Service Impact Study is performed to identify the 

impact of the Surplus Interconnection Service on the transmission system reliability and any 

additional Interconnection Facilities necessary pursuant to the SPP Generator Interconnection 

Procedures (“GIP”) contained in Attachment V Section 3.3 of the SPP Open Access Transmission 

Tariff (SPP Tariff). The amount of Surplus Interconnection Service available to the SGF is limited 

by the amount of Interconnection Service granted to the existing interconnection customer for the 

Existing Generating Facility (EGF) at the same POI. The Surplus Interconnection Service is only 

available up to the amount that can be accommodated without requiring additional Network 

Upgrades except those specified in the SPP Tariff. The required scope of the study is dependent 

upon the EGF and SGF specifications. The criteria sections below include the basis of the analyses 

included in the scope of study.  

1.1 Power Flow Analysis  

To determine whether power flow analysis is required, SPP evaluates if the EGF was dispatched 

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

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

performed as GEN-2018-004 was dispatched at its interconnection service amount in the DISIS-

2018-001 cluster.  

1.2 Stability Analysis 

SPP requires that a dynamic stability analysis be performed to determine whether the SGF, EGF, 

and the transmission system will remain stable and within applicable performance criteria. 

Dynamic stability analysis was performed on two dispatch scenarios, the first scenario where the 

SGF was online at 100% of the assumed dispatch with the EGF offline and disconnected, and the 

second scenario where the SGF and EGF were dispatched proportionally to ensure that all 

generation units are online and the POI injection does not exceed 74.99 MW. The stability analyses 

will identify any additional Interconnection Facilities and Network Upgrades necessary.  

1.3 Short Circuit Analysis  

SPP requires that a short circuit analysis be performed to determine the maximum available fault 

current requiring interruption by protective equipment with both the SGF and EGF online, along 

with the amount of increase in maximum fault current due to the addition of the SGF. The analysis 

was performed on two scenarios, with the EGF in service and SGF offline, and the modified model 

with both EGF and SGF in service. 
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1.4 Reactive Power Analysis  

SPP requires that a reactive power analysis be performed on the requested 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 to offset the capacitive effect and maintain zero (0) MVAr flow at the POI while the 

project’s generators and capacitors are offline.  

1.5 Necessary Interconnection Facilities & Network Upgrades  

The SPP Tariff1 states that the reactive power, short circuit/fault duty, stability, and steady-state 

analyses (where applicable) for the Surplus Interconnection Service will identify any additional 

Interconnection Facilities necessary. In addition, the analysis will determine if any Network 

Upgrades are required for mitigation. The Surplus Interconnection Service is only available up to 

the amount that can be accommodated without requiring additional Network Upgrades unless (a) 

those additional Network Upgrades are either (1) located at the Point of Interconnection substation 

and at the same voltage level as the Generating Facility with an effective GIA, or (2) are System 

Protection Facilities; and (b) there are no material adverse impacts on the cost or timing of any 

Interconnection Requests pending at the time the Surplus Interconnection Service request is 

submitted.  

1.6 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.  

  

 

1 SPP Open Access Transmission Tariff Section 3.3.4.1 
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SECTION 2: SURPLUS INTERCONNECTION SERVICE REQUEST 

 

The Interconnection Customer has requested a Surplus Interconnection Service Impact Study for 

GEN-2025-SR29 to utilize the Surplus Interconnection Service being made available by GEN-2018-

004 (AC Ranch Solar) at its existing Point of Interconnection (POI), the GEN-2018-004 Tap between 

Maddox – Sanger Switch 115 kV substations in Southwestern Public Service (SPS) control area. 

 

GEN-2018-004, the Existing Generating Facility (EGF), has an effective limit of 74.99 MW due to 

the signed Generator Interconnection Agreement (GIA) and is making 74.99 MW of Surplus 

Interconnection Service available at its POI. Per the SPP Open Access Transmission Tariff (SPP 

Tariff), the amount of Surplus Interconnection Service available to the Surplus Generating Facility 

(SGF) is limited by the amount of Interconnection Service granted to the EGF at the same POI. In 

addition, the Surplus Interconnection Service is only available up to the amount that can be 

accommodated without requiring Network Upgrades except those specified in the SPP Tariff. 

 

The SGF has a Point of interconnection (POI) at the GEN-2018-004 Tap between Maddox – Sanger 

Switch 115 kV substations. The proposed SGF configuration consists of four hundred and forty-four 

(444) JF2 AC Link Battery Energy Storage System (BESS) inverters operating at 0.1689 MW for a 

total assumed dispatch of 74.99 MW. The inverters are rated at 0.22 MVA for a total capacity of 97.68 

MVA. The total generating capacity of the SGF exceeds the Surplus Interconnection Service and will 

be limited to 74.99 MW at the POI. Additionally, the combined generation from both the SGF and the 

EGF may not exceed 74.99 MW at the POI as determined by the Generation Interconnection 

Agreement (GIA). GEN-2025-SR29 includes the use of a Power Plant Controller (PPC) to limit the 

power injection as required. The SGF and EGF information is shown in Table 2-1 below. The detailed 

SGF configuration is captured in Table 2-1 below.  

 

Table 2-1. EGF & SGF Configuration 

Request 

Nameplate 

Rating 

(MVA) 

Capacity 

(MW) 

Generator 

Fuel Type 
Point of Interconnection 

GEN-2025-SR29 (SGF) 97.68 74.99 
Battery Energy 

Storage 

Maddox – Sanger Switch 115 

kV (762442) 

GEN-2018-004 (EGF) 100 74.99 Solar 
Maddox – Sanger Switch 115 

kV (762442) 
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Figure 2-1: GEN-2018-004 Single Line Diagram (Existing Configuration) 

 

The proposed detailed SGF configuration is captured in Figure 2-2 and Table 2-2 below. 

 

 
Figure 2-2: GEN-2018-004 and GEN-2025-SR29 Single Line Diagram (Surplus Configuration)



 

 Surplus Impact Study GEN-2025-SR29 

 Technical Report REP-2336 

 

 

 
 

Mitsubishi Electric         12                  Power System Engineering 

Power Products, Inc (MEPPI)                                     Division (PSED) 

Table 2-2. GEN-2025-SR29 Surplus Request 

Facility Existing Configuration  Surplus Configuration  

Point of Interconnection 
GEN-2018-004 115 kV 

(762442) 

GEN-2018-004 115 kV 

(762442) 

Configuration/Capacity 

18 x 4.2 MW PE HEM 

FS3430M inverters 

Total Capacity = 75.6 MW 

444 x 0.22 MVA JF2 AC 

LINK inverters 

Total Capacity = 97.68 MVA 

Generator Interconnection Line 

Length = 0.5 miles Length = 1.0 miles 

R = 0.000123 p.u. R = 0.001116 p.u. 

X = 0.000324 p.u. X = 0.004009 p.u. 

B = 1.322500 p.u. B = 0.001060 p.u. 

Rating MVA = 306 MVA Rating MVA = 127.6 MVA 

Main Substation Transformer* 

X = 14.94%; R = 1.35% X = 14.94%; R = 1.35% 

Rating MVA = 60 MVA Rating MVA = 60 MVA 

Winding MVA = 75 MVA Winding MVA = 75 MVA 

Equivalent GSU Transformer* 

X = 7.2%; R = 1.97% X = 0.6%; R = 0.04% 

Rating MVA = 75 MVA Rating MVA = 110.2 MVA 

Winding MVA = 75 MVA Winding MVA = 126.1 MVA 

Equivalent Collector Line 

Length = 0.5 miles 

R = 0.003033 p.u. 
Length = 0.375 miles 

R = 0.000360 p.u. 

X = 0.000560 p.u. 

B = 0.000730 p.u. 

X = 0.003760 p.u. 

B = 0.003690 p.u. 

Generator Dynamic Model & 

Power Factor 

Generator Model: REGCA1 Generator Model: REGCA1 

Electrical Model: REECA1 Electrical Model: REECCU1 

Plant Model: REPCA1 Plant Model: REPCA1 

Leading: 0.95 Leading: 0.95 

Lagging: 0.95 Lagging: 0.95 

*The Main Substation Transformer and GSU Transformer are based on Winding MVA 
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SECTION 3: REACTIVE POWER ANALYSIS 

 

The reactive power analysis was performed for GEN-2025-SR29 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. 

 

3.1 Methodology and Criteria 

The GEN-2025-SR29 generator was switched out of service while other system elements remained 

in-service. A shunt reactor was tested at the SGF 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 surplus interconnection service request data 

based on the DISIS-2021-001 Phase 2 stability study models: 

 

1. 2025 Summer Peak (25SP) 

2. 2025 Winter Peak (25WP) 

 

3.2 Reactive Power Results 

The results from the analysis showed that the EGF needed approximately 0.80 Mvar of inductive 

compensation, and the SGF needed 0.20 Mvar of inductive compensation at its project substation to 

reduce the POI MVAr to zero. Figure 3-1 illustrates the shunt reactor size needed to reduce the POI 

MVAr to approximately zero for the EGF alone. Figure 3-2 illustrates the shunt reactor size needed 

to reduce the POI MVAr to approximately zero for the EGF and the SGF. The final shunt reactor 

requirements or equivalent support for GEN-2018-004 and GEN-2025-SR29 are shown in Table 3-1. 
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Figure 3-1. GEN-2018-004 (EGF) Single Line Diagram w/ Charging Current Compensation 

 
Figure 3-2. GEN-2018-004 (EGF) and GEN-2025-SR29 (SGF) Single Line Diagram w/ Charging 

Current Compensation 

 

Table 3-1. Shunt Reactor Size for Surplus Request 

Machine 
POI Bus 

Number 
POI Bus Name 

Reactor Size 

(MVAr) 

25SP 25WP 

GEN-2018-004 (EGF)  528349 G18-004-TAP 115 kV 0.80 0.80 

GEN-2025-SR29 (SGF)  528349 G18-004-TAP 115 kV 0.20 0.20 

GEN-2018-004 (EGF)  

and GEN-2025-SR29 (SGF) 
528349 G18-004-TAP 115 kV 1.0 1.0 
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SECTION 4: SHORT CIRCUIT ANALYSIS  

 

A short circuit study was performed to determine the maximum available fault current requiring 

interruption by protective equipment with both the SGF and EGF online for each bus in the relevant 

subsystem, and the amount of increase in maximum fault current due to the addition of the SGF. The 

detailed results of the short circuit analysis are provided in Appendix B. 

 

4.1 Methodology 

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

115 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-2025-

SR29 online. The first scenario was studied with both the SGF and EGF in service. In the second 

scenario the SGF was disconnected while the EGF was online to determine the impact of the SGF. 

 

MEPPI created a short circuit model using the DISIS-2021-001 Phase 2 25SP stability study model 

by adjusting the GEN-2025-SR29 short circuit parameters consistent with the provided data. The 

adjusted parameters are shown in Table 4-1 below. 

 

Table 4-1. Short-Circuit Model Parameters* 

Parameter 
Value by Generator 

Bus# 2192 

Machine MVA Base 97.68 

R (pu) 0.00 

X (pu) 0.6536 

*pu values based on Machine MVA Base 

 

4.2 Short-Circuit Analysis Results 

The results of the short circuit analysis for the 25SP model are summarized in Table 4-2 and Table 4-

3. The GEN-2025-SR29 POI bus (G18-004-TAP 115 kV – 528349) fault current magnitudes are 

provided in Table 4-2 showing a maximum fault current of 25.5397 kA with the GEN-2025-SR29 

project online at the POI. Table 4-3 shows the maximum fault current magnitudes and fault current 

increases with the GEN-2025-SR29 project online. 

 

The maximum fault current calculated within 5 buses of the GEN-2025-SR29 POI (including the POI 

bus) was less than 36 kA for the 25SP model. The maximum GEN-2025-SR29 contribution to three-

phase fault current was about 0.0088% and 0.003 kA. 
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Table 4-2. POI Short Circuit Results 

Case 
EGF Only 

Current (kA) 

SGF & EGF  

Current (kA) 

Max kA 

Change 

Max % 

Change 

25 SP 25.5404 25.5397 0.0007 0.0027 

 

Table 4-3. Short Circuit Results 

Voltage 

(kV) 

Max. Current 

(EGF & SGF) 

(kA) 

Max kA 

Change 

Max 

%Change 

345 17.7687 0.001 0.0088 

230 22.3715 0.0029 0.027 

115 35.6575 0.0008 0.0037 

69 7.2679 0.000 0.000 
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SECTION 5: DYNAMIC STABILITY ANALYSIS 

 

MEPPI performed a dynamic stability analysis to identify the impact of the surplus generator GEN-

2025-SR29. The analysis was performed according to SPP’s Disturbance Performance Requirements 

shown in Appendix C. The surplus request details are described in Section 2.0 above and the dynamic 

modeling data is provided in Appendix A.  

 

5.1 Methodology and Criteria 

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

configuration of four hundred and forty-four (444) JF2 AC Link BESS inverters operating at 0.1689 

MW, with a total dispatch of 74.99 MW at the POI. This stability analysis was performed using PTI’s 

PSS/E version 34.8 software. The dataset from the surplus interconnection service requested for the 

GEN-2025-SR29 project was used to develop the modified stability models for this impact study, no 

other modifications were made, based on the DISIS-2021-001 Phase 2 stability study models:  

 

1. 2025 Summer Peak (25SP)  

2. 2025 Winter Peak (25WP) 

 

Two stability model scenarios were developed for each season using the DISIS-2021-001 Phase 2 

models. In the first scenario (Scenario 1), the SGF operated at 100% of its assumed dispatch, while 

the EGF generator was offline and disconnected (SGF = 74.99 MW, EGF=0 MW). In the second 

scenario (Scenario 2), the SGF and EGF operate at 50% of its assumed dispatch (SGF/EGF = 38.3 

MW) to ensure the POI injection does not exceed 74.99 MW. The EGF has an interconnection service 

limit of 74.99 MW, so the EGF was dispatched such that EGF and SGF total capacity does not exceed 

the interconnection service limit. The study scenarios for the summer peak case and winter peak case 

are outlined in Table 5-1 and Table 5-2, respectively. 

 

Table 5-1. Study Scenarios for 25SP (Generator Dispatch MW) 

Scenario 
GEN 2018-004 

(EGF) 

GEN-2025-SR29 

(SGF) 

EGF + SGF 

at POI (MW) 

1 0.00 74.99 74.99 

2 38.33 38.34 74.99 
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Table 5-2. Study Scenarios for 25WP (Generator Dispatch MW) 

Scenario 
GEN-2018-004 

EGF (MW) 

GEN-2025-SR29 

(SGF) 

EGF + SGF 

(MW) 

1 0.00 74.99 74.99 

2 38.33 38.34 74.99 

 

The modified dynamic model data for the GEN-2025-SR29 project is provided in Appendix A. The 

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-2025-SR29 and other current and prior queued projects 

in their cluster Group 5. In addition, voltages of five (5) buses away from the POI of GEN-2025-SR29 

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

areas, including 526 (SPS), were monitored. In addition, the voltages of all 69 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 surplus request: 

 

• The frequency protective relays at bus GEN-2021-083, GEN-2018-004, and GEN-2025-SR29 

were disabled after observing the generators tripping during initial three phase fault 

simulations. This frequency tripping issue is a known PSS/E limitation when calculating bus 

frequency as it relates to non-conventional type devices. 

 

5.2 Fault Definitions 

MEPPI developed the faults for GEN-2025-SR29 as required. The faults were simulated using the 

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 Table D-1. These contingencies were applied to 

the modified 25SP and 25WP models for both scenarios. 
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5.3 Scenario 1 Stability Analysis Results 

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

of concern attributed to the GEN-2025-SR29 SGF observed during the simulated faults for Scenario 

1 (SGF = 74.99 MW, EGF = 0 MW).  

 

Refer to Table 5-3 for a summary of results for the stability analysis for the contingencies listed in 

Appendix Table D-1. Table 5-3 is a summary of the Scenario 1 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 require that, following the clearance of a fault, the transient voltage must recover to 

at least 0.7 p.u. within 2.5 seconds, and must not exceed 1.2 p.u. at any time after the fault. The voltage 

should then stabilize at a steady-state level; for N-1 contingencies, this should return to the pre-

contingency level or remain within the range of 0.9 p.u. to 1.1 p.u.   

 

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 5-3. Scenario 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F01 P1 - - Compliant None Stable - - Compliant None Stable 

F02 P1 - - Compliant None Stable - - Compliant None Stable 

F03 P1 - - Compliant None Stable - - Compliant None Stable 

F04 P1 - - Compliant None Stable - - Compliant None Stable 

F05 P1 - - Compliant None Stable - - Compliant None Stable 

F06 P1 - - Compliant None Stable - - Compliant None Stable 

F07 P1 - - Compliant None Stable - - Compliant None Stable 

F08 P1 - - Compliant None Stable - - Compliant None Stable 

F09 P1 - - Compliant None Stable - - Compliant None Stable 

F10 P1 - - Compliant None Stable - - Compliant None Stable 

F11 P1 - - Compliant None Stable - - Compliant None Stable 

F12 P1 - - Compliant None Stable - - Compliant None Stable 

F13 P1 - - Compliant None Stable - - Compliant None Stable 

F14 P1 - - Compliant None Stable - - Compliant None Stable 

F15 P1 - - Compliant None Stable - - Compliant None Stable 

F16 P1 - - Compliant None Stable - - Compliant None Stable 

F17 P1 - - Compliant None Stable - - Compliant None Stable 

F18 P1 - - Compliant None Stable - - Compliant None Stable 

F19 P1 - - Compliant None Stable - - Compliant None Stable 

F20 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F21 P1 - - Compliant None Stable - - Compliant None Stable 

F22 P1 - - Compliant None Stable - - Compliant None Stable 

F23 P1 - - Compliant None Stable - - Compliant None Stable 

F24 P1 - - Compliant None Stable - - Compliant None Stable 

F25 P1 - - Compliant None Stable - - Compliant None Stable 

F26 P1 - - Compliant None Stable - - Compliant None Stable 

F27 P1 - - Compliant None Stable - - Compliant None Stable 

F28 P1 - - Compliant None Stable - - Compliant None Stable 

F29 P1 - - Compliant None Stable - - Compliant None Stable 

F30 P1 - - Compliant None Stable - - Compliant None Stable 

F31 P1 - - Compliant None Stable - - Compliant None Stable 

F32 P1 - - Compliant None Stable - - Compliant None Stable 

F33 P1 - - Compliant None Stable - - Compliant None Stable 

F34 P1 - - Compliant None Stable - - Compliant None Stable 

F35 P1 - - Compliant None Stable - - Compliant None Stable 

F36 P1 - - Compliant None Stable - - Compliant None Stable 

F37 P1 - - Compliant None Stable - - Compliant None Stable 

F38 P1 - - Compliant None Stable - - Compliant None Stable 

F39 P1 - - Compliant None Stable - - Compliant None Stable 

F40 P1 - - Compliant None Stable - - Compliant None Stable 

F41 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F42 P1 - - Compliant None Stable - - Compliant None Stable 

F43 P1 - - Compliant None Stable - - Compliant None Stable 

F44 P1 - - Compliant None Stable - - Compliant None Stable 

F45 P1 - - Compliant None Stable - - Compliant None Stable 

F46 P1 - - Compliant None Stable - - Compliant None Stable 

F47 P1 - - Compliant None Stable - - Compliant None Stable 

F48 P1 - - Compliant None Stable - - Compliant None Stable 

F49 P1 - - Compliant None Stable - - Compliant None Stable 

F50 P1 - - Compliant None Stable - - Compliant None Stable 

F51 P1 - - Compliant None Stable - - Compliant None Stable 

F52 P1 - - Compliant None Stable - - Compliant None Stable 

F53 P1 - - Compliant None Stable - - Compliant None Stable 

F54 P1 - - Compliant None Stable - - Compliant None Stable 

F55 P1 - - Compliant None Stable - - Compliant None Stable 

F56 P1 - - Compliant None Stable - - Compliant None Stable 

F57 P1 - - Compliant None Stable - - Compliant None Stable 

F58 P1 - - Compliant None Stable - - Compliant None Stable 

F59 P1 - - Compliant None Stable - - Compliant None Stable 

F60 P1 - - Compliant None Stable - - Compliant None Stable 

F61 P1 - - Compliant None Stable - - Compliant None Stable 

F62 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F63 P1 - - Compliant None Stable - - Compliant None Stable 

F64 P1 - - Compliant None Stable - - Compliant None Stable 

F65 P1 - - Compliant None Stable - - Compliant None Stable 

F66 P1 - - Compliant None Stable - - Compliant None Stable 

F67 P1 - - Compliant None Stable - - Compliant None Stable 

F68 P1 - - Compliant None Stable - - Compliant None Stable 

F69 P1 - - Compliant None Stable - - Compliant None Stable 

F70 P1 - - Compliant None Stable - - Compliant None Stable 

F71 P1 - - Compliant None Stable - - Compliant None Stable 

F72 P1 - - Compliant None Stable - - Compliant None Stable 

F73 P1 - - Compliant None Stable - - Compliant None Stable 

F74 P1 - - Compliant None Stable - - Compliant None Stable 

F75 P1 - - Compliant None Stable - - Compliant None Stable 

F76 P1 - - Compliant None Stable - - Compliant None Stable 

F77 P1 - - Compliant None Stable - - Compliant None Stable 

F78 P1 - - Compliant None Stable - - Compliant None Stable 

F79 P1 - - Compliant None Stable - - Compliant None Stable 

F80 P1 - - Compliant None Stable - - Compliant None Stable 

F81 P1 - - Compliant None Stable - - Compliant None Stable 

F82 P1 - - Compliant None Stable - - Compliant None Stable 

F83 P1 - - Compliant None Stable - - Compliant None Stable 



 

                                                              Surplus Impact Study GEN-2025-SR29 

                                                                                                      Technical Report REP-2336 

 

 

 

 

Mitsubishi Electric                 24                Power System Engineering 

Power Products, Inc (MEPPI)               Division (PSED) 

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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F84 P1 - - Compliant None Stable - - Compliant None Stable 

F85 P1 - - Compliant None Stable - - Compliant None Stable 

F86 P1 - - Compliant None Stable - - Compliant None Stable 

F87 P1 - - Compliant None Stable - - Compliant None Stable 

F88 P1 - - Compliant None Stable - - Compliant None Stable 

F89 P1 - - Compliant None Stable - - Compliant None Stable 

F90 P1 - - Compliant None Stable - - Compliant None Stable 

F91 P1 - - Compliant None Stable - - Compliant None Stable 

F92 P1 - - Compliant None Stable - - Compliant None Stable 

F93 P1 - - Compliant None Stable - - Compliant None Stable 

F94 P1 - - Compliant None Stable - - Compliant None Stable 

F95 P1 - - Compliant None Stable - - Compliant None Stable 

F96 P1 - - Compliant None Stable - - Compliant None Stable 

F97  P1 - - Compliant None Stable - - Compliant None Stable 

F98 P1 - - Compliant None Stable - - Compliant None Stable 

F99 P1 - - Compliant None Stable - - Compliant None Stable 

F100 P1 - - Compliant None Stable - - Compliant None Stable 

F101 P1 - - Compliant None Stable - - Compliant None Stable 

F102 P1 - - Compliant None Stable - - Compliant None Stable 

F103 P1 - - Compliant None Stable - - Compliant None Stable 

F104 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F105 P1 - - Compliant None Stable - - Compliant None Stable 

F106 P4 - - Compliant None Stable - - Compliant None Stable 

F107 P4 - - Compliant None Stable - - Compliant None Stable 

F108 P4 - - Compliant None Stable - - Compliant None Stable 

F109 P4 - - Compliant None Stable - - Compliant None Stable 

F110 P4 - - Compliant None Stable - - Compliant None Stable 

F111 P4 - - Compliant None Stable - - Compliant None Stable 

F112 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F113 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F114 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F115 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F116 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F117 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F118 P6-POI2 - - Compliant None Stable - - Compliant None Stable 

F119 P6-POI2 - - Compliant None Stable - - Compliant None Stable 
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5.4 Scenario 2 Stability Analysis Results 

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

of concern attributed to the GEN-2025-SR29 SGF observed during the simulated faults for Scenario 

2 (SGF = 38.34 MW, EGF = 38.33 MW for SP conditions and WP conditions). 

 

Refer to Table 5-4 for a summary of results for the stability analysis for the contingencies listed in 

Appendix Table D-1.  Table 5-4 is a summary of the Scenario 2 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 require that, following the clearance of a fault, the transient voltage must recover to 

at least 0.7 p.u. within 2.5 seconds, and must not exceed 1.2 p.u. at any time after the fault. The voltage 

should then stabilize at a steady-state level—for N-1 contingencies, this should return to the pre-

contingency level or remain within the range of 0.9 p.u. to 1.1 p.u.   

 

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 5-4. Scenario 2 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F01 P1 - - Compliant None Stable - - Compliant None Stable 

F02 P1 - - Compliant None Stable - - Compliant None Stable 

F03 P1 - - Compliant None Stable - - Compliant None Stable 

F04 P1 - - Compliant None Stable - - Compliant None Stable 

F05 P1 - - Compliant None Stable - - Compliant None Stable 

F06 P1 - - Compliant None Stable - - Compliant None Stable 

F07 P1 - - Compliant None Stable - - Compliant None Stable 

F08 P1 - - Compliant None Stable - - Compliant None Stable 

F09 P1 - - Compliant None Stable - - Compliant None Stable 

F10 P1 - - Compliant None Stable - - Compliant None Stable 

F11 P1 - - Compliant None Stable - - Compliant None Stable 

F12 P1 - - Compliant None Stable - - Compliant None Stable 

F13 P1 - - Compliant None Stable - - Compliant None Stable 

F14 P1 - - Compliant None Stable - - Compliant None Stable 

F15 P1 - - Compliant None Stable - - Compliant None Stable 

F16 P1 - - Compliant None Stable - - Compliant None Stable 

F17 P1 - - Compliant None Stable - - Compliant None Stable 

F18 P1 - - Compliant None Stable - - Compliant None Stable 

F19 P1 - - Compliant None Stable - - Compliant None Stable 

F20 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F21 P1 - - Compliant None Stable - - Compliant None Stable 

F22 P1 - - Compliant None Stable - - Compliant None Stable 

F23 P1 - - Compliant None Stable - - Compliant None Stable 

F24 P1 - - Compliant None Stable - - Compliant None Stable 

F25 P1 - - Compliant None Stable - - Compliant None Stable 

F26 P1 - - Compliant None Stable - - Compliant None Stable 

F27 P1 - - Compliant None Stable - - Compliant None Stable 

F28 P1 - - Compliant None Stable - - Compliant None Stable 

F29 P1 - - Compliant None Stable - - Compliant None Stable 

F30 P1 - - Compliant None Stable - - Compliant None Stable 

F31 P1 - - Compliant None Stable - - Compliant None Stable 

F32 P1 - - Compliant None Stable - - Compliant None Stable 

F33 P1 - - Compliant None Stable - - Compliant None Stable 

F34 P1 - - Compliant None Stable - - Compliant None Stable 

F35 P1 - - Compliant None Stable - - Compliant None Stable 

F36 P1 - - Compliant None Stable - - Compliant None Stable 

F37 P1 - - Compliant None Stable - - Compliant None Stable 

F38 P1 - - Compliant None Stable - - Compliant None Stable 

F39 P1 - - Compliant None Stable - - Compliant None Stable 

F40 P1 - - Compliant None Stable - - Compliant None Stable 

F41 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F42 P1 - - Compliant None Stable - - Compliant None Stable 

F43 P1 - - Compliant None Stable - - Compliant None Stable 

F44 P1 - - Compliant None Stable - - Compliant None Stable 

F45 P1 - - Compliant None Stable - - Compliant None Stable 

F46 P1 - - Compliant None Stable - - Compliant None Stable 

F47 P1 - - Compliant None Stable - - Compliant None Stable 

F48 P1 - - Compliant None Stable - - Compliant None Stable 

F49 P1 - - Compliant None Stable - - Compliant None Stable 

F50 P1 - - Compliant None Stable - - Compliant None Stable 

F51 P1 - - Compliant None Stable - - Compliant None Stable 

F52 P1 - - Compliant None Stable - - Compliant None Stable 

F53 P1 - - Compliant None Stable - - Compliant None Stable 

F54 P1 - - Compliant None Stable - - Compliant None Stable 

F55 P1 - - Compliant None Stable - - Compliant None Stable 

F56 P1 - - Compliant None Stable - - Compliant None Stable 

F57 P1 - - Compliant None Stable - - Compliant None Stable 

F58 P1 - - Compliant None Stable - - Compliant None Stable 

F59 P1 - - Compliant None Stable - - Compliant None Stable 

F60 P1 - - Compliant None Stable - - Compliant None Stable 

F61 P1 - - Compliant None Stable - - Compliant None Stable 

F62 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F63 P1 - - Compliant None Stable - - Compliant None Stable 

F64 P1 - - Compliant None Stable - - Compliant None Stable 

F65 P1 - - Compliant None Stable - - Compliant None Stable 

F66 P1 - - Compliant None Stable - - Compliant None Stable 

F67 P1 - - Compliant None Stable - - Compliant None Stable 

F68 P1 - - Compliant None Stable - - Compliant None Stable 

F69 P1 - - Compliant None Stable - - Compliant None Stable 

F70 P1 - - Compliant None Stable - - Compliant None Stable 

F71 P1 - - Compliant None Stable - - Compliant None Stable 

F72 P1 - - Compliant None Stable - - Compliant None Stable 

F73 P1 - - Compliant None Stable - - Compliant None Stable 

F74 P1 - - Compliant None Stable - - Compliant None Stable 

F75 P1 - - Compliant None Stable - - Compliant None Stable 

F76 P1 - - Compliant None Stable - - Compliant None Stable 

F77 P1 - - Compliant None Stable - - Compliant None Stable 

F78 P1 - - Compliant None Stable - - Compliant None Stable 

F79 P1 - - Compliant None Stable - - Compliant None Stable 

F80 P1 - - Compliant None Stable - - Compliant None Stable 

F81 P1 - - Compliant None Stable - - Compliant None Stable 

F82 P1 - - Compliant None Stable - - Compliant None Stable 

F83 P1 - - Compliant None Stable - - Compliant None Stable 



 

                                                              Surplus Impact Study GEN-2025-SR29 

                                                                                                      Technical Report REP-2336 

 

 

 

 

Mitsubishi Electric                  31                 Power System Engineering 

Power Products, Inc (MEPPI)              Division (PSED) 

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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F84 P1 - - Compliant None Stable - - Compliant None Stable 

F85 P1 - - Compliant None Stable - - Compliant None Stable 

F86 P1 - - Compliant None Stable - - Compliant None Stable 

F87 P1 - - Compliant None Stable - - Compliant None Stable 

F88 P1 - - Compliant None Stable - - Compliant None Stable 

F89 P1 - - Compliant None Stable - - Compliant None Stable 

F90 P1 - - Compliant None Stable - - Compliant None Stable 

F91 P1 - - Compliant None Stable - - Compliant None Stable 

F92 P1 - - Compliant None Stable - - Compliant None Stable 

F93 P1 - - Compliant None Stable - - Compliant None Stable 

F94 P1 - - Compliant None Stable - - Compliant None Stable 

F95 P1 - - Compliant None Stable - - Compliant None Stable 

F96 P1 - - Compliant None Stable - - Compliant None Stable 

F97 P1 - - Compliant None Stable - - Compliant None Stable 

F98 P1 - - Compliant None Stable - - Compliant None Stable 

F99 P1 - - Compliant None Stable - - Compliant None Stable 

F100 P1 - - Compliant None Stable - - Compliant None Stable 

F101 P1 - - Compliant None Stable - - Compliant None Stable 

F102 P1 - - Compliant None Stable - - Compliant None Stable 

F103 P1 - - Compliant None Stable - - Compliant None Stable 

F104 P1 - - Compliant None Stable - - 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 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

Less 

than 0.7 

p.u. 

Greater 

than 1.2 

p.u. 

F105 P1 - - Compliant None Stable - - Compliant None Stable 

F106 P4 - - Compliant None Stable - - Compliant None Stable 

F107 P4 - - Compliant None Stable - - Compliant None Stable 

F108 P4 - - Compliant None Stable - - Compliant None Stable 

F109 P4 - - Compliant None Stable - - Compliant None Stable 

F110 P4 - - Compliant None Stable - - Compliant None Stable 

F111 P4 - - Compliant None Stable - - Compliant None Stable 

F112 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F113 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F114 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F115 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F116 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F117 P6-PO1 - - Compliant None Stable - - Compliant None Stable 

F118 P6-POI2 - - Compliant None Stable - - Compliant None Stable 

F119 P6-POI2 - - Compliant None Stable - - Compliant None Stable 
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SECTION 6: NECESSARY INTERCONNECTION FACILITIES AND NETWORK 

UPGRADES 

 

This study identified the impact of the Surplus Interconnection Service on the transmission system 

reliability and any additional Interconnection Facilities or Network Upgrades necessary. The Surplus 

Interconnection Service is only available up to the amount that can be accommodated without 

requiring additional Network Upgrades unless (a) those additional Network Upgrades are either (1) 

located at the Point of Interconnection substation and at the same voltage level as the Generating 

Facility with an effective GIA, or (2) are System Protection Facilities; and (b) there are no material 

adverse impacts on the cost or timing of any Interconnection Requests pending at the time the Surplus 

Interconnection Service request is submitted. 

 

6.1 Interconnection Facilities 

This study did not identify any additional Interconnection Facilities required by the addition of the 

SGF. SPP will reach out to the TO and/or TOP to determine if there are any additional Interconnection 

Facilities required. 

 

6.2 Network Upgrades 

This study did not identify any Network Upgrades required by the addition of the SGF. SPP will reach 

out to the TO and/or TOP to determine if there are any additional Network Upgrades that are either 

(1) located at the Point of Interconnection substation and at the same voltage level as the Generating 

Facility with an effective GIA, or (2) are System Protection Facilities. 

 

  



 

                                                                               Surplus Impact Study GEN-2025-SR29 

                                                                                                 Technical Report REP-2336 

 

 

 
 

Mitsubishi Electric         34                  Power System Engineering 

Power Products, Inc (MEPPI)                                     Division (PSED) 

SECTION 7: SURPLUS INTERCONNECTION SERVICE DETERMINATION AND 

REQUIREMENTS 

 

In accordance with Attachment V of the SPP Tariff, SPP shall evaluate the request for Surplus 

Interconnection Service and inform the Interconnection Customer in writing of whether the Surplus 

Interconnection Service can be utilized without negatively impacting the reliability of the 

Transmission System and without any additional Network Upgrades necessary except those specified 

in the SPP Tariff. 

 

7.1 Surplus Service Determination 

SPP determined the request for Surplus Interconnection Service does not negatively impact the 

reliability of the Transmission System and no required Network Upgrades or Interconnection 

Facilities were identified by this Surplus Interconnection Service Impact Study. MEPPI evaluated the 

impact of the requested Surplus Interconnection Service on the prior study results and determined that 

the requested Surplus Interconnection Service resulted in similar dynamic stability and short circuit 

analyses and that the prior study steady-state results are not negatively impacted. SPP has determined 

that GEN-2025-SR29 may utilize the requested 74.99 MW of Surplus Interconnection Service being 

made available by GEN-2018-004. 

 

7.2 Surplus Service Requirements 

The amount of Surplus Interconnection Service available to be used is limited by the amount of 

Interconnection Service granted to the existing interconnection customer at the same POI. The 

combined generation from both the SGF and the EGF may not exceed 74.99 MW at the POI, which 

is the total Interconnection Service amount currently granted to the EGF. 

 

The customer must install monitoring and control equipment as needed to ensure that the SGF does 

not exceed the granted surplus amount and ensure the combination of the SGF and EGF power injected 

at the POI does not exceed the EGF’s Interconnection Service amount. The monitoring and control 

scheme may be reviewed by the TO and documented in Appendix C of the SGF GIA. 
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SECTION 8: CONCLUSIONS 

 

The amount of Surplus Interconnection Service available to be used is limited by the amount of 

Interconnection Service granted to the existing interconnection customer at the same POI. The 

combined generation from both the SGF and the EGF may not exceed 74.99 MW at the POI, which 

is the total Interconnection Service amount currently granted to the EGF. 

 

SPP determined that power flow should not be performed as the EGF was dispatched to its full 

capacity in all of its DISIS group-specific powerflow models. However, SPP determined that the 

surplus interconnection required short circuit and dynamic stability analyses. The scope of this 

Surplus Interconnection Service Impact Study included reactive power analysis, short circuit analysis, 

and dynamic stability analysis. 

 

SUMMARY OF REACTIVE POWER ANALYSIS 

 

The results from the analysis showed that the EGF needed approximately 0.80 Mvar of inductive 

compensation, and the SGF needed 0.20 Mvar of inductive compensation at its project substation to 

reduce the POI MVAr to zero. 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-2025-SR29 contribution 

to three-phase fault currents in the immediate transmission systems at or near the GEN-2025-SR29 

POI was no greater than 0.003 kA. All three-phase fault current levels within 5 buses of the POI with 

the GEN-2025-SR29 generator online were below 40 kA. The maximum three-phase fault current 

level within 5 buses of the POI with the EGF and SGF generators online was 35.425 kA.  

 

SUMMARY OF DYNAMIC STABILITY ANALYSIS 

 

The dynamic stability analysis determined that no new damping or voltage recovery violations of 

concern attributed to the GEN-2025-SR29 surplus interconnection service were 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. However, several generator trip events were observed within the associated fault 
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duration due to frequency and voltage protection settings provided by the respective generator 

interconnection requesters. In these instances, system adjustments such as switching shunts, adjusting 

transformer taps, and modifying scheduled voltages were made to address the existing base case issues 

that were not attributed to the surplus request. These trip events did not impact system stability.  

 

In conclusion of this analysis, SPP has determined that GEN-2025-SR29 may utilize the requested 

74.99 MW of Surplus Interconnection Service being made available by the EGF. The combined 

generation from both the EGF and the SGF may not exceed 74.99 MW at the POI.  

 

The customer must install monitoring and control equipment as needed to ensure that the SGF does 

not exceed the granted surplus amount and ensure that the combination of the EGF and SGF power 

injected at the POI does not exceed the EGF’s Interconnection Service Amount. The monitoring and 

control scheme may be reviewed by the Transmission Owner and documented in Appendix C of the 

SGF GIA. 

 

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-2025-SR29 DYNAMIC MODEL DATA 
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The dynamic data for GEN-2025-SR29 is shown below: 

/******************************************************************************** // ==== BESS 

MACHINE-SR29 ==== 

     2192 'REGCA1' 1     1  

  0.020       10.000       0.8000      0.4000    1.2200 

  1.2000       0.8000       0.4000      -1.3000    0.001 

  0.7000       999.00      -999.00       1.0000/ 

    2192 'USRMDL' 1  'REECCU1'  1 

   0                1               0               0             0 

  0.000           1.5000          0.7000         -0.0200        0.0200 

  7.500          0.4400         -0.4400          1.0000        0.0200 

  0.5962          -0.5962     1.1000         0.9000        0.1000     

  1.0000          5.0000      30.000          0.1000        1.0000 

     -1.0000   0.8028           -0.7340          1.1000        0.0050 

        0.1000     0.99498          1.1000         0.99498        0.0000 

        0.0000     0.0000          0.0000          0.0000        0.0000 

        0.0000     0.0000          0.0000          0.0000        0.0000 

        0.0000     999.00          0.5000          0.8000          0.2000/  

 2192  'REPCA1'  1 

  528320         528320         528349            '1'          0           0          1 

  0.0100         0.00000          3.0000          0.0500         0.0500 

  0.1000         0.0000          0.0000           0.0000        0.0060 

    -0.0060         -0.0100     0.0100     0.5962         -0.5962  

  0.000           10.00         0.0100         -0.0006   0.0006 

  0.0260        -0.0260         0.8028         -0.734          0.0100 

  21.000         21.000 / 

 

    21921   'VTGDCAT'    2192    2192  '1 '     0.00            1.2000           0.00         0.00/    

    21921   'VTGDCAT'    2192    2192  '1 '     0.00            1.1000           12.00         0.00/   

    21923   'VTGDCAT'    2192    2192  '1 '     0.88            1.5000           21.000         0.00/    

    21924   'VTGDCAT'    2192    2192  '1 '     0.50            1.5000           2.0000         0.00/ 

    21925   'FRQDCAT'    2192    2192  '1 '       0.00            62.000           0.000           0.00/    

    21926   'FRQDCAT'    2192    2192  '1 '     00.0            61.2            29.900           0.00/ 

    21927   'FRQDCAT'    2192    2192  '1 '       58.8            70.0           29.900           0.00/    
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    21928   'FRQDCAT'    2192    2192  '1 '      56.5            70.000            0.1600           0.00/ 

 

//End_of_model_data// 

/
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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 

3 PHASE FAULT DIFFERENCE 
DISTANCE 

FROM 

GEN POI 

BUS 

GREATER 

THAN 40 

kA 

CURRENT 
CURRENT (kA) 

(SGF ON- SGF 

OFF) 

GEN 

ON 

GEN 

OFF 
CHANGE % 528349 

527020 SIDEWINDER 7 345 SPS 14.6096 14.6101 0.0005 0.0034 5 FALSE 

527656 CROSSROADS 7 345 SPS 13.3635 13.3639 0.0004 0.0030 5 FALSE 

527896 HOBBS_INT  7 345 SPS 17.7687 17.7697 0.0010 0.0056 4 FALSE 

527965 KIOWA      7 345 SPS 11.3208 11.3218 0.0010 0.0088 5 FALSE 

528027 RDRUNNER   7 345 SPS 12.7769 12.7776 0.0007 0.0055 5 FALSE 

764866 G20-059-TAP 345 SPS 12.454 12.4542 0.0002 0.0016 5 FALSE 

526935 YOAKUM     6 230 SPS 22.2799 22.2801 0.0002 0.0009 5 FALSE 

527028 INK_BASIN  6 230 SPS 12.285 12.2851 0.0001 0.0008 4 FALSE 

527799 EDDY_NORTH 6 230 SPS 10.7543 10.7572 0.0029 0.0270 5 FALSE 

527865 CUNNIGHM_N 6 230 SPS 19.8674 19.8682 0.0008 0.0040 4 FALSE 

527867 CUNNIGHM_S 6 230 SPS 19.8674 19.8682 0.0008 0.0040 3 FALSE 

527894 HOBBS_INT  6 230 SPS 22.3715 22.3723 0.0008 0.0036 3 FALSE 

527963 POTASH_JCT 6 230 SPS 8.4792 8.4797 0.0005 0.0059 5 FALSE 

527027 INK_BASIN  3 115 SPS 14.3137 14.3138 0.0001 0.0007 5 FALSE 

527284 RUSSELL    3 115 SPS 9.8431 9.8431 0.0000 0.0000 5 FALSE 

527286 HIGGEAST   3 115 SPS 10.8807 10.8808 0.0001 0.0009 5 FALSE 

527362 JOHNSON_DRW3 115 SPS 11.7059 11.7059 0.0000 0.0000 5 FALSE 

527363 HIGG       3 115 SPS 11.0838 11.0838 0.0000 0.0000 4 FALSE 
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BUS 

Number 
BUS Name BUS kV Area 

3 PHASE FAULT DIFFERENCE 
DISTANCE 

FROM 

GEN POI 

BUS 

GREATER 

THAN 40 

kA 

CURRENT 
CURRENT (kA) 

(SGF ON- SGF 

OFF) 

GEN 

ON 

GEN 

OFF 
CHANGE % 528349 

527864 CUNNINHAM  3 115 SPS 30.9878 30.9885 0.0007 0.0023 2 FALSE 

527891 HOBBS_INT  3 115 SPS 35.6575 35.6583 0.0008 0.0022 2 FALSE 

527930 PCA        3 115 SPS 13.3581 13.3586 0.0005 0.0037 5 FALSE 

528317 ENRON_TP   3 115 SPS 7.3767 7.3768 0.0001 0.0014 3 FALSE 

528318 ENRON      3 115 SPS 6.3938 6.3939 0.0001 0.0016 4 FALSE 

528320 GEN-2018-004 115 SPS 21.3633 21.3639 0.0006 0.0028 1 FALSE 

528325 LE-WAITS   3 115 SPS 9.746 9.7461 0.0001 0.0010 5 FALSE 

528333 LE-WEST_SUB3 115 SPS 9.9531 9.9531 0.0000 0.0000 4 FALSE 

528334 LE-NRTH_INT3 115 SPS 9.9141 9.9141 0.0000 0.0000 4 FALSE 

528341 LE-SANANDRS3 115 SPS 7.0004 7.0005 0.0001 0.0014 5 FALSE 

528348 BUCKEYE_TP 3 115 SPS 8.9671 8.9672 0.0001 0.0011 3 FALSE 

528349 G18-004-TAP 115 SPS 25.5397 25.5404 0.0007 0.0027 0 FALSE 

528353 MADDOXG23  3 115 SPS 29.7534 29.7542 0.0008 0.0027 2 FALSE 

528355 MADDOX     3 115 SPS 29.7534 29.7542 0.0008 0.0027 1 FALSE 

528385 BUCKEYE    3 115 SPS 8.0348 8.0349 0.0001 0.0012 4 FALSE 

528392 PEARLE     3 115 SPS 6.8058 6.8058 0.0000 0.0000 2 FALSE 

528394 QUAHADA    3 115 SPS 8.8396 8.8397 0.0001 0.0011 3 FALSE 

528396 XTO_BIGEDDY3 115 SPS 9.7409 9.7411 0.0002 0.0021 4 FALSE 

528399 LEA_NATIONL3 115 SPS 7.4222 7.4223 0.0001 0.0013 4 FALSE 

528404 SUMMIT_3 115 SPS 6.1185 6.1186 0.0001 0.0016 5 FALSE 
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BUS 

Number 
BUS Name BUS kV Area 

3 PHASE FAULT DIFFERENCE 
DISTANCE 

FROM 

GEN POI 

BUS 

GREATER 

THAN 40 

kA 

CURRENT 
CURRENT (kA) 

(SGF ON- SGF 

OFF) 

GEN 

ON 

GEN 

OFF 
CHANGE % 528349 

528413 TAYLOR     3 115 SPS 15.945 15.9452 0.0002 0.0013 5 FALSE 

528420 ZIA        3 115 SPS 7.13 7.1301 0.0001 0.0014 5 FALSE 

528422 DCP_ZIA TP 3 115 SPS 7.6412 7.6413 0.0001 0.0013 4 FALSE 

528423 DCP_ZIA    3 115 SPS 7.2355 7.2356 0.0001 0.0014 5 FALSE 

528433 BENSING    3 115 SPS 8.5575 8.5576 0.0001 0.0012 3 FALSE 

528434 MILLEN_TPW 3 115 SPS 12.6591 12.6592 0.0001 0.0008 3 FALSE 

528435 MILLEN     3 115 SPS 12.6591 12.6592 0.0001 0.0008 4 FALSE 

528436 MILLEN_TPE 3 115 SPS 12.6591 12.6592 0.0001 0.0008 4 FALSE 

528442 NE_HOBBS   3 115 SPS 12.9775 12.9776 0.0001 0.0008 5 FALSE 

528449 W_BENDER   3 115 SPS 16.2625 16.2627 0.0002 0.0012 4 FALSE 

528456 N_HOBBS    3 115 SPS 9.7543 9.7544 0.0001 0.0010 5 FALSE 

528463 SANGER_SW  3 115 SPS 17.5465 17.5467 0.0002 0.0011 1 FALSE 

528470 E_SANGER   3 115 SPS 13.8705 13.8706 0.0001 0.0007 5 FALSE 

528477 S_HOBBS    3 115 SPS 11.4573 11.4574 0.0001 0.0009 4 FALSE 

528480 OXY_S_HOBBS3 115 SPS 11.63 11.6301 0.0001 0.0009 3 FALSE 

528484 SW_4J44    3 115 SPS 12.3548 12.3549 0.0001 0.0008 2 FALSE 

528491 MONUMENT   3 115 SPS 17.1415 17.1418 0.0003 0.0018 2 FALSE 

528498 W_HOBBS    3 115 SPS 13.0286 13.0287 0.0001 0.0008 3 FALSE 

528512 EUNICE     3 115 SPS 6.7275 6.7276 0.0001 0.0015 5 FALSE 

528533 DRINKARD_TP3 115 SPS 8.9312 8.9313 0.0001 0.0011 4 FALSE 
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BUS 

Number 
BUS Name BUS kV Area 

3 PHASE FAULT DIFFERENCE 
DISTANCE 

FROM 

GEN POI 

BUS 

GREATER 

THAN 40 

kA 

CURRENT 
CURRENT (kA) 

(SGF ON- SGF 

OFF) 

GEN 

ON 

GEN 

OFF 
CHANGE % 528349 

528554 COOPER_RNCH3 115 SPS 7.2007 7.2007 0.0000 0.0000 5 FALSE 

528568 MONUMNT_TP 3 115 SPS 11.1421 11.1422 0.0001 0.0009 3 FALSE 

528574 OXY_NHU_RCF3 115 SPS 16.6235 16.6238 0.0003 0.0018 3 FALSE 

528575 OXYPERMIAN 3 115 SPS 16.8444 16.8446 0.0002 0.0012 2 FALSE 

528581 BYRD_TP    3 115 SPS 8.6811 8.6811 0.0000 0.0000 4 FALSE 

528582 BYRD       3 115 SPS 8.0038 8.0039 0.0001 0.0012 5 FALSE 

528589 DRINKARD   3 115 SPS 9.3602 9.3603 0.0001 0.0011 5 FALSE 

528627 LE-TXACO_TP3 115 SPS 7.7717 7.7718 0.0001 0.0013 4 FALSE 

528792 LE-TEXACO  3 115 SPS 7.0152 7.0152 0.0000 0.0000 5 FALSE 

528618 LE-LOVINTON2 69 SPS 7.2679 7.2679 0.0000 0.0000 5 FALSE 
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APPENDIX C: SPP DISTURBANCE PERFORMANCE REQUIREMENTS 
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APPENDIX D: FAULT DEFINITIONS 
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Table D-1. Fault Definitions 

Fault ID Planning Event Fault Description 

F01 P1 

3 Phase fault on BUCKEYE_TP 3 (528348) 115 kV Bus  

a. Apply fault at the BUCKEYE_TP 3 (528348) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. BUCKEYE_TP 3 115.0 KV 528348 TO BUCKEYE    3 115.0 KV 528385 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F02 P1 

3 Phase fault on BUCKEYE_TP 3 (528348) 115 kV Bus  

a. Apply fault at the BUCKEYE_TP 3 (528348) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. BUCKEYE_TP 3 115.0 KV 528348 TO LE-TXACO_TP3 115.0 KV 528627 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F03 P1 

3 Phase fault on BYRD_TP    3 (528581) 115 kV Bus  

a. Apply fault at the BYRD_TP    3 (528581) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. BYRD_TP    3 115.0 KV 528581 TO BYRD       3 115.0 KV 528582 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F04 P1 

3 Phase fault on BYRD_TP    3 (528581) 115 kV Bus  

a. Apply fault at the BYRD_TP    3 (528581) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. COOPER_RNCH3 115.0 KV 528554 TO BYRD_TP    3 115.0 KV 528581 CKT 1 

   b.2. OIL_CENTER 3 115.0 KV 528552 TO COOPER_RNCH3 115.0 KV 528554 CKT 1 

   b.3. LOAD 1 528554 

   b.4. LEA_ROAD   3 115.0 KV 528505 TO OIL_CENTER 3 115.0 KV 528552 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F05 P1 

3 Phase fault on CROSSROADS 7 (527656) 345 kV Bus  

a. Apply fault at the CROSSROADS 7 (527656) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

   b.1. CROSSROADS 7 345.0 KV 527656 TO HOBBS_INT  7 345.0 KV 527896 CKT 2 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault 

F06 P1 

3 Phase fault on CUNNIGHM_N 6 (527865) 230 kV Bus  

a. Apply fault at the CUNNIGHM_N 6 (527865) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNIGHM_N 6 230.0 KV 527865 TO POTASH_JCT 6 230.0 KV 527963 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F07 P13 

3 Phase fault on CUNNIGHM_S 6 (527867) 230 kV Bus  

a. Apply fault at the CUNNIGHM_S 6 (527867) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNIGHM_S 6 230.0 KV 527867 TO HOBBS_INT  6 230.0 KV 527894 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F08 P1 

3 Phase fault on CUNNINHAM  3 (527864) 115 kV Bus  

a. Apply fault at the CUNNINHAM  3 (527864) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNINHAM  3 115.0 KV 527864 TO BUCKEYE_TP 3 115.0 KV 528348 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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F09 P1 

3 Phase fault on CUNNINHAM  3 (527864) 115 kV Bus  

a. Apply fault at the CUNNINHAM  3 (527864) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNINHAM  3 115.0 KV 527864 TO HOBBS_INT  3 115.0 KV 527891 CKT 2 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F10 P1 

3 Phase fault on CUNNINHAM  3 (527864) 115 kV Bus  

a. Apply fault at the CUNNINHAM  3 (527864) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNINHAM  3 115.0 KV 527864 TO MADDOX     3 115.0 KV 528355 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F11 P1 

3 Phase fault on CUNNINHAM  3 (527864) 115 kV Bus  

a. Apply fault at the CUNNINHAM  3 (527864) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNINHAM  3 115.0 KV 527864 TO MONUMNT_TP 3 115.0 KV 528568 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F12 P1 

3 Phase fault on CUNNINHAM  3 (527864) 115 kV Bus  

a. Apply fault at the CUNNINHAM  3 (527864) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNINHAM  3 115.0 KV 527864 TO QUAHADA    3 115.0 KV 528394 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F13 P1 

3 Phase fault on DCP_ZIA TP 3 (528422) 115 kV Bus  

a. Apply fault at the DCP_ZIA TP 3 (528422) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. DCP_ZIA TP 3 115.0 KV 528422 TO DCP_ZIA    3 115.0 KV 528423 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F14 P1 

3 Phase fault on DCP_ZIA TP 3 (528422) 115 kV Bus  

a. Apply fault at the DCP_ZIA TP 3 (528422) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. ZIA        3 115.0 KV 528420 TO DCP_ZIA TP 3 115.0 KV 528422 CKT 1 

   b.2. ZIA        3 115.0 KV 528420 TO MALJMAR1&2 3 115.0 KV 528406 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F15 P1 

3 Phase fault on DENVER_N   3 (527130) 115 kV Bus  

a. Apply fault at the DENVER_N   3 (527130) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. DENVER_N   3 115.0 KV 527130 TO HIGGEAST   3 115.0 KV 527286 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F16 P1 

3 Phase fault on DENVER_N   3 (527130) 115 kV Bus  

a. Apply fault at the DENVER_N   3 (527130) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. DENVER_N   3 115.0 KV 527130 TO MUSTANG    3 115.0 KV 527146 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F17 P1 

3 Phase fault on DENVER_S   3 (527136) 115 kV Bus  

a. Apply fault at the DENVER_S   3 (527136) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. DENVER_S   3 115.0 KV 527136 TO MUSTANG    3 115.0 KV 527146 CKT 2 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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F18 P1 

3 Phase fault on DRINKARD_TP3 (528533) 115 kV Bus  

a. Apply fault at the DRINKARD_TP3 (528533) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. DRINKARD_TP3 115.0 KV 528533 TO DRINKARD   3 115.0 KV 528589 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F19 P1 

3 Phase fault on EDDY_NORTH 6 (527799) 230 kV Bus  

a. Apply fault at the EDDY_NORTH 6 (527799) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. EDDY_NORTH 6 230.0 KV 527799 TO CUNNIGHM_N 6 230.0 KV 527865 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F20 P1 

3 Phase fault on EL_PASO    3 (527080) 115 kV Bus  

a. Apply fault at the EL_PASO    3 (527080) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. EL_PASO    3 115.0 KV 527080 TO DENVER_N   3 115.0 KV 527130 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F21 P1 

3 Phase fault on ENRON_TP   3 (528317) 115 kV Bus  

a. Apply fault at the ENRON_TP   3 (528317) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. ENRON_TP   3 115.0 KV 528317 TO ENRON      3 115.0 KV 528318 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F22 P1 

3 Phase fault on ENRON_TP   3 (528317) 115 kV Bus  

a. Apply fault at the ENRON_TP   3 (528317) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. ENRON_TP   3 115.0 KV 528317 TO LEA_NATIONL3 115.0 KV 528399 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F23 P1 

3 Phase fault on EUNICE     3 (528512) 115 kV Bus  

a. Apply fault at the EUNICE     3 (528512) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. EUNICE     3 115.0 KV 528512 TO DRINKARD_TP3 115.0 KV 528533 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F24 P1 

3 Phase fault on G18-004-TAP (528349) 115 kV Bus  

a. Apply fault at the G18-004-TAP (528349) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. G18-004-TAP 115.0 KV 528349 TO MADDOX     3 115.0 KV 528355 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F25 P1 

3 Phase fault on G18-004-TAP (528349) 115 kV Bus  

a. Apply fault at the G18-004-TAP (528349) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. G18-004-TAP 115.0 KV 528349 TO SANGER_SW  3 115.0 KV 528463 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F26 P1 

3 Phase fault on HIGGEAST   3 (527286) 115 kV Bus  

a. Apply fault at the HIGGEAST   3 (527286) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HIGGEAST   3 115.0 KV 527286 TO HIGG       3 115.0 KV 527363 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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F27 P1 

3 Phase fault on HIGG       3 (527363) 115 kV Bus  

a. Apply fault at the HIGG       3 (527363) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HIGG       3 115.0 KV 527363 TO BENSING    3 115.0 KV 528433 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F28 P1 

3 Phase fault on HOBBS_INT  3 (527891) 115 kV Bus  

a. Apply fault at the HOBBS_INT  3 (527891) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  3 115.0 KV 527891 TO BENSING    3 115.0 KV 528433 CKT 1 

   b.2. LOAD 1  528433 

   b.3. LOAD 1* 528433 

   b.4. HIGG       3 115.0 KV 527363 TO BENSING    3 115.0 KV 528433 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F29 P1 

3 Phase fault on HOBBS_INT  3 (527891) 115 kV Bus  

a. Apply fault at the HOBBS_INT  3 (527891) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  3 115.0 KV 527891 TO LE-WEST_SUB3 115.0 KV 528333 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F30 P1 

3 Phase fault on HOBBS_INT  3 (527891) 115 kV Bus  

a. Apply fault at the HOBBS_INT  3 (527891) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  3 115.0 KV 527891 TO MADDOX     3 115.0 KV 528355 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F31 P1 

3 Phase fault on HOBBS_INT  3 (527891) 115 kV Bus  

a. Apply fault at the HOBBS_INT  3 (527891) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  3 115.0 KV 527891 TO MILLEN_TPW 3 115.0 KV 528434 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F32 P1 

3 Phase fault on HOBBS_INT  7 (527896) 345 kV Bus  

a. Apply fault at the HOBBS_INT  7 (527896) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  7 345.0 KV 527896 TO G20-059-TAP 345.0 KV 764866 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault 

F33 P1 

3 Phase fault on HOBBS_INT  7 (527896) 345 kV Bus  

a. Apply fault at the HOBBS_INT  7 (527896) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  7 345.0 KV 527896 TO KIOWA      7 345.0 KV 527965 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault 

F34 P1 

3 Phase fault on HOBBS_INT  7 (527896) 345 kV Bus  

a. Apply fault at the HOBBS_INT  7 (527896) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  7 345.0 KV 527896 TO RDRUNNER   7 345.0 KV 528027 CKT 2 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault 

F35 P1 

3 Phase fault on INK_BASIN  3 (527027) 115 kV Bus  

a. Apply fault at the INK_BASIN  3 (527027) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. INK_BASIN  3 115.0 KV 527027 TO LE-WAITS   3 115.0 KV 528325 CKT 1 
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c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F36 P1 

3 Phase fault on INK_BASIN  6 (527028) 230 kV Bus  

a. Apply fault at the INK_BASIN  6 (527028) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. INK_BASIN  6 230.0 KV 527028 TO HOBBS_INT  6 230.0 KV 527894 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F37 P1 

3 Phase fault on JOHNSON_DRW3 (527362) 115 kV Bus  

a. Apply fault at the JOHNSON_DRW3 (527362) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MAPCO      3 115.0 KV 527360 TO JOHNSON_DRW3 115.0 KV 527362 CKT 1 

   b.2. AM_FRAC    3 115.0 KV 527300 TO MAPCO      3 115.0 KV 527360 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F38 P1 

3 Phase fault on JOHNSON_DRW3 (527362) 115 kV Bus  

a. Apply fault at the JOHNSON_DRW3 (527362) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. JOHNSON_DRW3 115.0 KV 527362 TO HIGG       3 115.0 KV 527363 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F39 P1 

3 Phase fault on JOHNSON_DRW3 (527362) 115 kV Bus  

a. Apply fault at the JOHNSON_DRW3 (527362) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. JOHNSON_DRW3 115.0 KV 527362 TO TAYLOR     3 115.0 KV 528413 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F40 P1 

3 Phase fault on KIOWA      7 (527965) 345 kV Bus  

a. Apply fault at the KIOWA      7 (527965) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

   b.1. KIOWA      7 345.0 KV 527965 TO RDRUNNER   7 345.0 KV 528027 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault 

F41 P1 

3 Phase fault on LEA_NATIONL3 (528399) 115 kV Bus  

a. Apply fault at the LEA_NATIONL3 (528399) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. LEA_NATIONL3 115.0 KV 528399 TO SUMMIT_3 115.0 KV 528404 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F42 P1 

3 Phase fault on LEA_ROAD   3 (528505) 115 kV Bus  

a. Apply fault at the LEA_ROAD   3 (528505) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. LEA_ROAD   3 115.0 KV 528505 TO WARD       3 115.0 KV 528519 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F43 P1 

3 Phase fault on LE-SANANDRS3 (528341) 115 kV Bus  

a. Apply fault at the LE-SANANDRS3 (528341) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. LE-SANANDRS3 115.0 KV 528341 TO LE-TXACO_TP3 115.0 KV 528627 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F44 P1 

3 Phase fault on LE-TXACO_TP3 (528627) 115 kV Bus  

a. Apply fault at the LE-TXACO_TP3 (528627) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  
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   b.1. LE-TXACO_TP3 115.0 KV 528627 TO LE-TEXACO  3 115.0 KV 528792 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F45 P1 

3 Phase fault on LE-WAITS   3 (528325) 115 kV Bus  

a. Apply fault at the LE-WAITS   3 (528325) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. LE-WAITS   3 115.0 KV 528325 TO LE-NRTH_INT3 115.0 KV 528334 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F46 P1 

3 Phase fault on LE-WEST_SUB3 (528333) 115 kV Bus  

a. Apply fault at the LE-WEST_SUB3 (528333) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. LE-WEST_SUB3 115.0 KV 528333 TO LE-NRTH_INT3 115.0 KV 528334 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F47 P1 

3 Phase fault on MADDOX     3 (528355) 115 kV Bus  

a. Apply fault at the MADDOX     3 (528355) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MADDOX     3 115.0 KV 528355 TO MONUMENT   3 115.0 KV 528491 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F48 P1 

3 Phase fault on MADDOX     3 (528355) 115 kV Bus  

a. Apply fault at the MADDOX     3 (528355) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MADDOX     3 115.0 KV 528355 TO PEARLE     3 115.0 KV 528392 CKT 1 

   b.2. LOAD 1  528392 

   b.3. LOAD 1* 528392 

   b.4. ENRON_TP   3 115.0 KV 528317 TO PEARLE     3 115.0 KV 528392 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F49 P1 

3 Phase fault on MILLEN     3 (528435) 115 kV Bus  

a. Apply fault at the MILLEN     3 (528435) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MILLEN     3 115.0 KV 528435 TO MILLEN_TPE 3 115.0 KV 528436 CKT *1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F50 P1 

3 Phase fault on MILLEN_TPE 3 (528436) 115 kV Bus  

a. Apply fault at the MILLEN_TPE 3 (528436) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MILLEN_TPE 3 115.0 KV 528436 TO NE_HOBBS   3 115.0 KV 528442 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F51 P1 

3 Phase fault on MILLEN_TPW 3 (528434) 115 kV Bus  

a. Apply fault at the MILLEN_TPW 3 (528434) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MILLEN_TPW 3 115.0 KV 528434 TO MILLEN_TPE 3 115.0 KV 528436 CKT *1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F52 P1 

3 Phase fault on MONUMENT   3 (528491) 115 kV Bus  

a. Apply fault at the MONUMENT   3 (528491) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MONUMENT   3 115.0 KV 528491 TO MONUMNT_TP 3 115.0 KV 528568 CKT Z1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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F53 P1 

3 Phase fault on MONUMENT   3 (528491) 115 kV Bus  

a. Apply fault at the MONUMENT   3 (528491) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MONUMENT   3 115.0 KV 528491 TO W_HOBBS    3 115.0 KV 528498 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F54 P1 

3 Phase fault on MONUMNT_TP 3 (528568) 115 kV Bus  

a. Apply fault at the MONUMNT_TP 3 (528568) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MONUMNT_TP 3 115.0 KV 528568 TO BYRD_TP    3 115.0 KV 528581 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F55 P1 

3 Phase fault on MUSTANG    3 (527146) 115 kV Bus  

a. Apply fault at the MUSTANG    3 (527146) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MUSTANG    3 115.0 KV 527146 TO SEAGRAVES  3 115.0 KV 527202 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F56 P1 

3 Phase fault on MUSTANG    3 (527146) 115 kV Bus  

a. Apply fault at the MUSTANG    3 (527146) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MUSTANG    3 115.0 KV 527146 TO SEMINOLE   3 115.0 KV 527275 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F57 P1 

3 Phase fault on OXY_WSEM_TP3 (527325) 115 kV Bus  

a. Apply fault at the OXY_WSEM_TP3 (527325) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. OXY_WSEM_TP3 115.0 KV 527325 TO JOHNSON_DRW3 115.0 KV 527362 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F58 P1 

3 Phase fault on PCA        3 (527930) 115 kV Bus  

a. Apply fault at the PCA        3 (527930) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. PCA        3 115.0 KV 527930 TO CARLSBAD   3 115.0 KV 528160 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F59 P1 

3 Phase fault on PCA        3 (527930) 115 kV Bus  

a. Apply fault at the PCA        3 (527930) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. PCA        3 115.0 KV 527930 TO CV-LUSK_TP 3 115.0 KV 527948 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F60 P1 

3 Phase fault on PCA        3 (527930) 115 kV Bus  

a. Apply fault at the PCA        3 (527930) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. PCA        3 115.0 KV 527930 TO POTASH_JCT 3 115.0 KV 527962 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F61 P1 

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus  

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. POTASH_JCT 3 115.0 KV 527962 TO CARLSBAD   3 115.0 KV 528160 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 



 

                                                                                    Surplus Impact Study GEN-2025-SR29 

                                                                                                      Technical Report REP-2336 

 

 

 
 

Mitsubishi Electric        D-9           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Fault ID Planning Event Fault Description 

F62 P1 

3 Phase fault on QUAHADA    3 (528394) 115 kV Bus  

a. Apply fault at the QUAHADA    3 (528394) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. QUAHADA    3 115.0 KV 528394 TO DCP_ZIA TP 3 115.0 KV 528422 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F63 P1 

3 Phase fault on QUAHADA    3 (528394) 115 kV Bus  

a. Apply fault at the QUAHADA    3 (528394) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. QUAHADA    3 115.0 KV 528394 TO LEA_NATIONL3 115.0 KV 528399 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F64 P1 

3 Phase fault on QUAHADA    3 (528394) 115 kV Bus  

a. Apply fault at the QUAHADA    3 (528394) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. QUAHADA    3 115.0 KV 528394 TO XTO_BIGEDDY3 115.0 KV 528396 CKT 1 

   b.2. LOAD 1 528396 

   b.3. PCA        3 115.0 KV 527930 TO XTO_BIGEDDY3 115.0 KV 528396 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F65 P1 

3 Phase fault on RUSSELL    3 (527284) 115 kV Bus  

a. Apply fault at the RUSSELL    3 (527284) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. RUSSELL    3 115.0 KV 527284 TO HIGG       3 115.0 KV 527363 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F66 P1 

3 Phase fault on SANGER_SW  3 (528463) 115 kV Bus  

a. Apply fault at the SANGER_SW  3 (528463) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. SANGER_SW  3 115.0 KV 528463 TO SW_4J44    3 115.0 KV 528484 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F67 P1 

3 Phase fault on SANGER_SW  3 (528463) 115 kV Bus  

a. Apply fault at the SANGER_SW  3 (528463) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. SANGER_SW  3 115.0 KV 528463 TO OXYPERMIAN 3 115.0 KV 528575 CKT 1 

   b.2. LOAD 1  528575 

   b.3. LOAD 2 528575 

   b.4. OXY_NHU_RCF3 115.0 KV 528574 TO OXYPERMIAN 3 115.0 KV 528575 CKT 1 

   b.5. LOAD 1  528575 

   b.6. LOAD 2 528575 

   b.7. W_BENDER   3 115.0 KV 528449 TO OXY_NHU_RCF3 115.0 KV 528574 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F68 P1 

3 Phase fault on SHELL_CO2  3 (527062) 115 kV Bus  

a. Apply fault at the SHELL_CO2  3 (527062) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. SHELL_CO2  3 115.0 KV 527062 TO EL_PASO    3 115.0 KV 527080 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F69 P1 

3 Phase fault on SHELL_CO2  3 (527062) 115 kV Bus  

a. Apply fault at the SHELL_CO2  3 (527062) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. SHELL_CO2  3 115.0 KV 527062 TO MUSTANG    3 115.0 KV 527146 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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F70 P1 

3 Phase fault on SIDEWINDER 7 (527020) 345 kV Bus  

a. Apply fault at the SIDEWINDER 7 (527020) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

   b.1. SIDEWINDER 7 345.0 KV 527020 TO HOBBS_INT  7 345.0 KV 527896 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault 

F71 P1 

3 Phase fault on SW_4J44    3 (528484) 115 kV Bus  

a. Apply fault at the SW_4J44    3 (528484) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. SW_4J44    3 115.0 KV 528484 TO W_HOBBS    3 115.0 KV 528498 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F72 P1 

3 Phase fault on TAYLOR     3 (528413) 115 kV Bus  

a. Apply fault at the TAYLOR     3 (528413) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. TAYLOR     3 115.0 KV 528413 TO NE_HOBBS   3 115.0 KV 528442 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F73 P1 

3 Phase fault on TAYLOR     3 (528413) 115 kV Bus  

a. Apply fault at the TAYLOR     3 (528413) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. TAYLOR     3 115.0 KV 528413 TO E_SANGER   3 115.0 KV 528470 CKT 1 

   b.2. LOAD 1 528470 

   b.3. E_SANGER   3 115.0 KV 528470 TO S_HOBBS    3 115.0 KV 528477 CKT 1 

   b.4. LOAD 1  528477 

   b.5. LOAD 2 528477 

   b.6. S_HOBBS    3 115.0 KV 528477 TO OXY_S_HOBBS3 115.0 KV 528480 CKT 1 

   b.7. LOAD 1  528480 

   b.8. LOAD 2  528480 

   b.9. LOAD 3 528480 

   b.10. OXY_S_HOBBS3 115.0 KV 528480 TO SW_4J44    3 115.0 KV 528484 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F74 P1 

3 Phase fault on TAYLOR     3 (528413) 115 kV Bus  

a. Apply fault at the TAYLOR     3 (528413) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. TAYLOR     3 115.0 KV 528413 TO W_BENDER   3 115.0 KV 528449 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F75 P1 

3 Phase fault on TERRY_CNTY 3 (526736) 115 kV Bus  

a. Apply fault at the TERRY_CNTY 3 (526736) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. TERRY_CNTY 3 115.0 KV 526736 TO DENVER_N   3 115.0 KV 527130 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F76 P1 

3 Phase fault on W_BENDER   3 (528449) 115 kV Bus  

a. Apply fault at the W_BENDER   3 (528449) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. W_BENDER   3 115.0 KV 528449 TO N_HOBBS    3 115.0 KV 528456 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F77 P1 

3 Phase fault on W_HOBBS    3 (528498) 115 kV Bus  

a. Apply fault at the W_HOBBS    3 (528498) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. W_HOBBS    3 115.0 KV 528498 TO DRINKARD_TP3 115.0 KV 528533 CKT 1 
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c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F78 P1 

3 Phase fault on YOAKUM     6 (526935) 230 kV Bus  

a. Apply fault at the YOAKUM     6 (526935) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. YOAKUM     6 230.0 KV 526935 TO INK_BASIN  6 230.0 KV 527028 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F79 P1 

3 Phase fault on YOAKUM     6 (526935) 230 kV Bus  

a. Apply fault at the YOAKUM     6 (526935) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. YOAKUM     6 230.0 KV 526935 TO MUSTANG    6 230.0 KV 527149 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F80 P1 

3 Phase fault on CARLSBAD   3 (528160) 115 kV Bus  

a. Apply fault at the CARLSBAD   3 (528160) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. CARLSBAD   3 528160 TO CARLSBAD   2 528159 TO CRLSBAD_TR21 528158 CKT 2 

Threewinding Transformer  

F81 P1 

4 Phase fault on CUNNIGHM_S 6 (527867) 230 kV Bus  

a. Apply fault at the CUNNIGHM_S 6 (527867) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. CUNNIGHM_S 6 527867 TO CUNNINHAM  3 527864 TO CUNNHM_TR1 1 527863 CKT 1 

Threewinding Transformer  

F82 P1 

5 Phase fault on DENVER_N   3 (527130) 115 kV Bus  

a. Apply fault at the DENVER_N   3 (527130) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. DENVER_N   3 527130 TO DENVER_CTY 2 527125 TO DNVER_N_TR11 527122 CKT 1 

Threewinding Transformer  

F83 P1 

6 Phase fault on DENVER_S   3 (527136) 115 kV Bus  

a. Apply fault at the DENVER_S   3 (527136) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. DENVER_S   3 527136 TO DENVER_CTY 2 527125 TO DNVER_S_TR21 527123 CKT 2 

Threewinding Transformer  

F84 P1 

7 Phase fault on EDDY_CNTY  7 (527802) 345 kV Bus  

a. Apply fault at the EDDY_CNTY  7 (527802) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

 b.1. EDDY_CNTY  7 527802 TO EDDY_NORTH 6 527799 TO EDDY_TR    1 527796 CKT 1 

Threewinding Transformer  

F85 P1 

8 Phase fault on EDDY_NORTH 6 (527799) 230 kV Bus  

a. Apply fault at the EDDY_NORTH 6 (527799) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. EDDY_NORTH 6 527799 TO EDDY_STH   3 527793 TO EDDY_TR3   1 527795 CKT 2 

Threewinding Transformer  

F86 P1 

9 Phase fault on EDDY_NORTH 6 (527799) 230 kV Bus  

a. Apply fault at the EDDY_NORTH 6 (527799) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. EDDY_NORTH 6 527799 TO EDDY_NTH   3 527798 TO EDDY_TR2   1 527797 CKT 1 

Threewinding Transformer  
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F87 P1 

11 Phase fault on HOBBS_INT  6 (527894) 230 kV Bus  

a. Apply fault at the HOBBS_INT  6 (527894) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. HOBBS_INT  6 527894 TO HOBBS_INT  3 527891 TO HOBBS_TR1  1 527890 CKT 1 Threewinding 

Transformer  

F88 P1 

12 Phase fault on HOBBS_INT  7 (527896) 345 kV Bus  

a. Apply fault at the HOBBS_INT  7 (527896) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

 b.1. HOBBS_INT  7 527896 TO HOBBS_INT  6 527894 TO HOBBS_TR3  1 527895 CKT 1 Threewinding 

Transformer  

F89 P1 

13 Phase fault on INK_BASIN  6 (527028) 230 kV Bus  

a. Apply fault at the INK_BASIN  6 (527028) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. INK_BASIN  6 527028 TO INK_BASIN  3 527027 TO INKBASN_TR 1 527026 CKT 1 Threewinding 

Transformer  

F90 P1 

14 Phase fault on KIOWA      7 (527965) 345 kV Bus  

a. Apply fault at the KIOWA      7 (527965) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

 b.1. KIOWA      7 527965 TO KIOWA      3 527966 TO KIOWA_TR1  1 527964 CKT 1 Threewinding 

Transformer  

F91 P1 

15 Phase fault on LE-ERF     3 (528775) 115 kV Bus  

a. Apply fault at the LE-ERF     3 (528775) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. LE-ERF     3 528775 TO LE-ERF     2 528774 TO LE-ERF_TR  1 528773 CKT 1 Threewinding 

Transformer  

F92 P1 

16 Phase fault on LE-WEST_SUB3 (528333) 115 kV Bus  

a. Apply fault at the LE-WEST_SUB3 (528333) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. LE-WEST_SUB3 528333 TO WC_SEC     1 528337 TO WC_TER     1 528336 CKT 1 Threewinding 

Transformer  

F93 P1 

17 Phase fault on MUSTANG    6 (527149) 230 kV Bus  

a. Apply fault at the MUSTANG    6 (527149) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. MUSTANG    6 527149 TO MUSTANG    3 527146 TO MUSTANG_TR11 527143 CKT 1 

Threewinding Transformer  

F94 P1 

18 Phase fault on PCA        3 (527930) 115 kV Bus  

a. Apply fault at the PCA        3 (527930) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. PCA        3 527930 TO PCA        2 527929 TO PCA_TR1    1 527928 CKT 1 Threewinding Transformer  

F95 P1 

19 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus  

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. POTASH_JCT 3 527962 TO POTASH_JCT 2 527961 TO POTASH_TR3 1 527960 CKT 2 

Threewinding Transformer  

F96 P1 

20 Phase fault on POTASH_JCT 6 (527963) 230 kV Bus  

a. Apply fault at the POTASH_JCT 6 (527963) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. POTASH_JCT 6 527963 TO POTASH_JCT 3 527962 TO POTASH_TR1 1 527958 CKT 1 

Threewinding Transformer  

F97 P1 

21 Phase fault on RDRUNNER   7 (528027) 345 kV Bus  

a. Apply fault at the RDRUNNER   7 (528027) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

 b.1. RDRUNNER   7 528027 TO RDRUNNER   3 528025 TO RDRNNER_TR11 528023 CKT 1 

Threewinding Transformer  
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F98 P1 

22 Phase fault on SEAGRAVES  3 (527202) 115 kV Bus  

a. Apply fault at the SEAGRAVES  3 (527202) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. SEAGRAVES  3 527202 TO SEAGRAVES  2 527201 TO SEAGRAV_TR11 527200 CKT 1 

Threewinding Transformer  

F99 P1 

23 Phase fault on SEMINOLE   6 (527276) 230 kV Bus  

a. Apply fault at the SEMINOLE   6 (527276) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. SEMINOLE   6 527276 TO SEMINOLE   3 527275 TO SEMINLE_TR21 527274 CKT 2 Threewinding 

Transformer  

F100 P1 

24 Phase fault on TERRY_CNTY 3 (526736) 115 kV Bus  

a. Apply fault at the TERRY_CNTY 3 (526736) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. TERRY_CNTY 3 526736 TO TERRY_CNTY 2 526735 TO TERRY_TR2  1 526734 CKT 2 

Threewinding Transformer  

F101 P1 

25 Phase fault on YOAKUM_345 (526936) 345 kV Bus  

a. Apply fault at the YOAKUM_345 (526936) 345 kV Bus 

b. Clear fault after 6 cycles and trip the faulted elements:  

 b.1. YOAKUM_345 526936 TO YOAKUM     6 526935 TO YOAKUM_TR1 526937 CKT 1 Threewinding 

Transformer  

F102 P1 

26 Phase fault on YOAKUM     6 (526935) 230 kV Bus  

a. Apply fault at the YOAKUM     6 (526935) 230 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. YOAKUM     6 526935 TO YOAKUM     3 526934 TO YOAKUM_TR2 1 526932 CKT 2 Threewinding 

Transformer  

F103 P1 

3 Phase fault on CARLSBAD   3 (528160) 115 kV Bus  

a. Apply fault at the CARLSBAD   3 (528160) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

 b.1. CARLSBAD   3 528160 TO CARLSBAD   2 528159 TO CRLSBAD_TR21 528158 CKT 2 

Threewinding Transformer  

F104 P4 

Apply single-phase fault on: 

CUNNINHAM3 115.0 KV 527864 TO QUAHADA3 115.0 KV 528394 CKT 1, 

near CUNNINHAM  3 115 kV for 7 cycles with stuck breaker at CUNNINHAM  3 115 kV. 

Clear Fault after 10 cycles and trip: 

CUNNINHAM3 115.0 KV 527864 TO MONUMNT_TP3 115.0 KV 528568 CKT 1 

F105 P4 

Apply single-phase fault on: 

ENRON_TP3 115.0 KV 528317 TO PEARLE3 115.0 KV 528392 CKT 1 

LOAD 1 528392 

LOAD 1* 528392 

PEARLE3 115.0 KV 528392 TO MADDOX3 115.0 KV 528355 CKT 1 

ENRON_TP3 115.0 KV 528317 TO ENRON3 115.0 KV 528318 CKT 1 

LOAD 1 528318, 

near ENRON_TP   3 115 kV for 7 cycles with stuck breaker at ENRON_TP   3 115 kV. 

Clear Fault after 10 cycles and trip: 

ENRON_TP3 115.0 KV 528317 TO LEA_NATIONAL3 115.0 KV 528399 CKT 1 

LOAD 1 528399 

LOAD 1* 528399 

LEA_NATIONAL3 115.0 KV 528399 TO QUAHADA3 115.0 KV 528394 CKT 1 

LEA_NATIONAL3 115.0 KV 528399 TO SUMMIT3 115.0 KV 528404 CKT 1 

LOAD 1 528404 

F106 P4 

Apply single-phase fault on: 

HOBBS_INT3 115.0 KV 527891 TO MILLEN_TPW3 115.0 KV 528434 CKT 1, 

near HOBBS_INT  3 115 kV for 7 cycles with stuck breaker at HOBBS_INT  3 115 kV. 

Clear Fault after 10 cycles and trip: 

HOBBS_INT3 115.0 KV 527891 TO MADDOX3 115.0 KV 528355 CKT 1 
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Mitsubishi Electric        D-14           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Fault ID Planning Event Fault Description 

F107 P4 

Apply single-phase fault on: 

MADDOX3 115.0 KV 528355 TO MONUMENT3 115.0 KV 528491 CKT 1, 

near MADDOX     3 115 kV for 7 cycles with stuck breaker at MADDOX     3 115 kV. 

Clear Fault after 10 cycles and trip: 

MADDOX3 115.0 KV 528355 TO G18_004_TAP 115.0 KV 528349 CKT 1 

F108 P4 

Apply single-phase fault on: 

TAYLOR3 115.0 KV 528413 TO W_BENDER3 115.0 KV 528449 CKT 1, 

near TAYLOR     3 115 kV for 7 cycles with stuck breaker at TAYLOR     3 115 kV. 

Clear Fault after 10 cycles and trip: 

TAYLOR3 115.0 KV 528413 TO JOHNSON_DRW3 115.0 KV 527362 CKT 1 

F109 P4 

Apply single-phase fault on: 

WBENDER3 115.0 KV 528449 TO OXY_NHU_RCF3 115.0 KV 528574 CKT 1 

LOAD 1 528574 

LOAD 2 528574 

OXY_NHU_RCF3 115.0 KV 528574 TO OXYPERMIAN3 115.0 KV 528575 CKT 1 

LOAD 1 528575 

LOAD 2 528575 

OXYPERMIAN3 115.0 KV 528575 TO SANGER_SW3 115.0 KV 528463 CKT 1 

SANGER_SW3 115.0 KV 528463 TO G18_004_TAP 115.0 KV 528349 CKT 1, 

near W_BENDER   3 115 kV for 7 cycles with stuck breaker at W_BENDER   3 115 kV. 

Clear Fault after 10 cycles and trip: 

WBENDER3 115.0 KV 528449 TO TAYLOR3 115.0 KV 528413 CKT 1 

WBENDER3 115.0 KV 528449 TO HOBBS3 115.0 KV 528456 CKT 1 

LOAD 1 528456 

LOAD 2 528456 

F110 P6-PO1 

PO1: SANGERSW3 -G18-004 TAP 115 KV line 

3 Phase fault on CUNNINHAM  3 (527864) 115 kV Bus  

a. Apply fault at the CUNNINHAM  3 (527864) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. CUNNINHAM  3 115.0 KV 527864 TO MADDOX     3 115.0 KV 528355 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F111 P6-PO1 

PO1: SANGERSW3 -G18-004 TAP 115 KV line 

3 Phase fault on MADDOX     3 (528355) 115 kV Bus  

a. Apply fault at the MADDOX     3 (528355) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MADDOX     3 115.0 KV 528355 TO PEARLE     3 115.0 KV 528392 CKT 1 

   b.2. LOAD 1  528392 

   b.3. LOAD 1* 528392 

   b.4. ENRON_TP   3 115.0 KV 528317 TO PEARLE     3 115.0 KV 528392 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F112 P6-PO1 

PO1: SANGERSW3 -G18-004 TAP 115 KV line 

3 Phase fault on G18-004-TAP (528349) 115 kV Bus  

a. Apply fault at the G18-004-TAP (528349) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. G18-004-TAP 115.0 KV 528349 TO MADDOX     3 115.0 KV 528355 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F113 P6-PO1 

PO1: SANGERSW3 -G18-004 TAP 115 KV line 

3 Phase fault on HOBBS_INT  3 (527891) 115 kV Bus  

a. Apply fault at the HOBBS_INT  3 (527891) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. HOBBS_INT  3 115.0 KV 527891 TO MADDOX     3 115.0 KV 528355 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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Mitsubishi Electric        D-15           Power System Engineering 

Power Products, Inc (MEPPI)                               Division (PSED) 

Fault ID Planning Event Fault Description 

F114 P6-PO1 

PO1: SANGERSW3 -G18-004 TAP 115 KV line 

3 Phase fault on MADDOX     3 (528355) 115 kV Bus  

a. Apply fault at the MADDOX     3 (528355) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MADDOX     3 115.0 KV 528355 TO MONUMENT   3 115.0 KV 528491 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F115 P6-PO1 

PO1: SANGERSW3 -G18-004 TAP 115 KV line 

3 Phase fault on MADDOX     3 (528355) 115 kV Bus  

a. Apply fault at the MADDOX     3 (528355) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. MADDOX   3 115.0 KV 528355 TO MADDOXG23 115.0 KV 528353 CKT 1 

   b.2. MADDOXG23 115.0 KV 528353 TO MADDOX_2 115.0 KV 528362 CKT 1 

   b.3. MADDOXG23 115.0 KV 528353 TO MADDOX_3 115.0 KV 528363 CKT 1 

   b.4. GENERATOR 1 at MADDOX_2 

   b.5. GENERATOR 1 at MADDOX_3 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F116 P6-PO2 

PO2: MADDOX 3 -G18-004 TAP 115 KV line 

3 Phase fault on SANGERSW3 (528463) 115 kV Bus  

a. Apply fault at the SANGERSW3 (528463) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. G18-004-TAP 115.0 KV 528349 TO SANGER_SW  3 115.0 KV 528463 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 

F117 P6-PO2 

PO2: MADDOX 3 -G18-004 TAP 115 KV line 

3 Phase fault on SANGER_SW  3 (528463) 115 kV Bus  

a. Apply fault at the SANGER_SW  3 (528463) 115 kV Bus 

b. Clear fault after 7 cycles and trip the faulted elements:  

   b.1. SANGER_SW  3 115.0 KV 528463 TO OXYPERMIAN 3 115.0 KV 528575 CKT 1 

   b.2. LOAD 1  528575 

   b.3. LOAD 2 528575 

   b.4. OXY_NHU_RCF3 115.0 KV 528574 TO OXYPERMIAN 3 115.0 KV 528575 CKT 1 

   b.5. LOAD 1  528575 

   b.6. LOAD 2 528575 

   b.7. W_BENDER   3 115.0 KV 528449 TO OXY_NHU_RCF3 115.0 KV 528574 CKT 1 

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 
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APPENDIX E: SIMULATION PLOTS  

 

*Available Upon Request* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




