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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-2024-SR16 to analyze the impact 
of the Surplus Interconnection Service being made available by the legacy Northeastern Power Plant 
1 & 2 units at its existing Point of Interconnection (POI), the Northeastern 138 kV substation in 
American Electric Power’s (AEP) control area. 
 
Northeastern Power Plants 1 and 2, the Existing Generating Facility (EGF), has an effective limit of 
1,125 MW due to the generator nameplate MVA and/or the generator step-up transformer MVA rating 
and is making 100 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 thirty-two (32) SMA SCS-3950-UP-US Battery Energy 
Storage System (BESS) inverters, each rated at 3.95 MVA for a total capacity of 126.4 MVA. The 
total generating capacity of the SGF exceeds the Surplus Interconnection Service and will be limited 
to 100 MW at the POI. Additionally, the combined generation from both the SGF and the EGF may 
not exceed 1,125 MW at the POI as determined by the legacy capacity rights. 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 
(MW/MVA) 

Summer 
Capacity 

(MW) 

Winter 
Capacity 

(MW) 

Generator Fuel 
Type Point of Interconnection 

GEN-2024-SR16 
(SGF) 100 100 100 Battery/Storage Northeastern 138 kV (510396) 

Northeastern 1 200 138 148 Conventional Northeastern 138 kV (510396) 

Northeastern 1A 190 144.7 165.7 Conventional Northeastern 138 kV (510396) 

Northeastern 1B 210 148.7 165.7 Conventional Northeastern 138 kV (510396) 

Northeastern 2 525 448.7 448.7 Conventional Northeastern 138 kV (510396) 
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Table ES-2. SGF Interconnection Configuration 

Facility SGF Configuration 

Point of Interconnection Northeastern 138 kV (510396) 

Configuration/Capacity 32 x SMA SCS-3950-UP-US  

Generator Interconnection Line 

Length = 0.1 miles 
R = 0.000042 pu 
X = 0.000981 pu 
B = 0.00056 pu 
Rating MVA = 234 MVA 

Main Substation Transformer 
X = 8.49%; R = 0.25% 
Rating MVA = 115 MVA; 
Winding MVA = 69 MVA 

Equivalent GSU Transformer 
X = 5%; R = 0.0245% 
Rating MVA = 120 MVA; 
Winding MVA = 120 MVA 

Generator Dynamic Model & Power Factor 
32 x SMA SCS-3950-UP-US (SMASC190) 
Leading: 0.833 
Lagging: 0.833 

 
SPP determined that power flow should not be performed as the EGF is a legacy unit. 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 of the reactive power analysis showed that the GEN-2024-SR16 project requires a 0.1 
MVAr shunt reactor on the 34.5 kV bus of the project substation or equivalent support with the surplus 
interconnection in place. This is necessary to offset the capacitive effect on the transmission network 
caused by the project’s transmission line and collector system during reduced generation conditions. 
The information gathered from the charging current compensation analysis is provided as information 
to the Interconnection Customer and Transmission Owner (TO) and/or Transmission Operator. The 
applicable reactive power requirements will be further reviewed by the Transmission Owner and/or 
Transmission Operator.   
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SUMMARY OF SHORT CIRCUIT ANALYSIS 
 
The results from the short circuit analysis showed that the maximum GEN-2024-SR16 contribution 
to three-phase fault currents in the immediate transmission systems at or near the GEN-2024-SR16 
POI was no greater than 36.03 kA. All three-phase fault current levels within 5 buses of the POI with 
the GEN-2024-SR16 generator online were below 48 kA. There were several buses with a maximum 
three-phase fault current over 40 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-2024-SR16 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 frequency protection settings provided by the respective generator interconnection 
requesters. In these instances, the frequency protection settings were disabled and was determined the 
frequency trip events did not impact system stability. Several generators were observed to swing 
offline in the pre-project and post-project project cases when exposed to nearby faults.  
 
In conclusion of this analysis, SPP has determined that GEN-2024-SR16 may utilize the requested 
100 MW of Surplus Interconnection Service being made available by the EGF. The combined 
generation from both the EGF and the SGF may not exceed 1,125 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 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-2024-SR16, 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 whether the EGF is a legacy 
unit without an existing Generator Interconnection Agreement (GIA). A power flow analysis may 
not be performed if the EGF is deemed as a legacy unit without an existing GIA. It was determined 
that the steady-state analysis was not required because the EGF is a legacy unit.  

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 where the SGF was 
online at 100% of the assumed dispatch with the EGF offline and disconnected, and the second 
where the SGF was online at 100% of the assumed dispatch and the EGF was picking up the 
remaining EGF capacity limit. 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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1.3 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.  

1.4 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 analyses 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.  

1.5 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-2024-SR16 to utilize the Surplus Interconnection Service being made available by the 
Northeastern Power Plant 1 & 2 project at its existing Point of Interconnection (POI), the Northeastern 
138 kV Substation in the American Electric Power (AEP) control area. 
 
Northeastern Power Plant Units 1 and 2, referred to as the EGF, have a maximum effective capacity 
of 1,125 MW due to the generator nameplate MVA and/or the generator step-up transformer MVA 
rating and is making 100 MW of Surplus Interconnection Service available at its POI. According to 
the SPP Tariff, the amount of Surplus Interconnection Service available to the SGF is constrained by 
the Interconnection Service granted to the EGF at the same POI. Moreover, this Surplus 
Interconnection Service is only accessible up to the limit that can be supported without necessitating 
additional Network Upgrades, except those already specified in the SPP Tariff. 
 
The SGF has a Point of Interconnection (POI) at the Northeastern 138 kV substation. The proposed 
configuration consists of thirty-two (32) SMA SCS-3950-UP-US Battery Energy Storage System 
(BESS) inverters, each rated at 3.95 MVA for a total capacity of 126.4 MVA. The total generating 
capacity of the SGF exceeds the Surplus Interconnection Service and will be limited to 100 MW at 
the POI. The combined generation from both the SGF and the EGF may not exceed 1,125 MW at the 
POI. The SGF and EGF information is shown in Table 2-1 below. The existing configuration of 
Northeastern Power Plant Units 1 and 2 is shown in Figure 2-1 below.   
 

Table 2-2. EGF & SGF Configuration 

Request 
Nameplate 

Rating 
(MW/MVA) 

Summer 
Capacity 

(MW) 

Winter 
Capacity 

(MW) 

Generator Fuel 
Type Point of Interconnection 

GEN-2024-SR16 
(SGF) 100 100 100 Battery/Storage Northeastern 138 kV (510396) 

Northeastern 1 200 138 148 Conventional Northeastern 138 kV (510396) 

Northeastern 1A 190 144.7 165.7 Conventional Northeastern 138 kV (510396) 

Northeastern 1B 210 148.7 165.7 Conventional Northeastern 138 kV (510396) 

Northeastern 2 525 448.7 448.7 Conventional Northeastern 138 kV (510396) 

 



 

 Surplus Impact Study GEN-2024-SR16 
 Technical Report REP-2094 

 

 

 
 

Mitsubishi Electric         10                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

 
Figure 2-1: Northeastern Power Plants 1 and 2 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-2024-SR16 Single Line Diagram (Surplus Configuration) 
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Table 2-2. GEN-2024-SR16 Surplus Request 
Facility SGF Configuration 

Point of Interconnection Northeastern 138 kV (510396) 

Configuration/Capacity 32 x SMA SCS-3950-UP-US  

Generator Interconnection Line 

Length = 0.1 miles 
R = 0.000042 pu 
X = 0.000981 pu 
B = 0.00056 pu 
Rating MVA = 234 MVA 

Main Substation Transformer 
X = 8.49%; R = 0.25% 
Rating MVA = 115 MVA; 
Winding MVA = 69 MVA 

Equivalent GSU Transformer 
X = 5%; R = 0.0245% 
Rating MVA = 120 MVA; 
Winding MVA = 120 MVA 

Generator Dynamic Model & Power Factor 
32 x SMA SCS-3950-UP-US (SMASC190) 
Leading: 0.833 
Lagging: 0.833 
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SECTION 3: REACTIVE POWER ANALYSIS 
 
The reactive power analysis was performed for GEN-2024-SR16 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-2024-SR16 generators and capacitors were 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 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 GEN-2024-SR16 project needed approximately 0.1 
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 with the 
updated topology. The final shunt reactor requirements or equivalent support for GEN-2024-SR16 are 
shown in Table 3-1.  
 

 
Figure 3-1. GEN-2024-SR16 Single Line Diagram w/ Charging Current Compensation  
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Table 3-1. Shunt Reactor Size for Surplus Request 

Machine POI Bus 
Number POI Bus Name 

Reactor Size 
(MVAr) 

25SP 25WP 

GEN-2024-SR16 510396 Northeastern 138 kV 0.1 0.1 
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SECTION 4: SHORT CIRCUIT ANALYSIS  
 
A short circuit study was performed using the 2025 Summer Peak model for GEN-2024-SR16. Both 
the EGF and SGF are online in the relevant subsystem, and the amount of increase in the maximum 
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 
138 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-2024-
SR16 online. 
 
MEPPI created a short circuit model using the DISIS-2021-001 25SP stability study model by 
adjusting the GEN-2024-SR16 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# 205 

Machine MVA Base 120 
R (pu) 0 
X (pu) 0.8 

*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-2024-SR16 POI bus (Northeastern 138 kV – 510396) fault current magnitudes are 
provided in Table 4-2 showing a maximum fault current of 47.04 kA with the GEN-2024-SR16 project 
online. Table 4-3 shows the maximum fault current magnitudes and fault current increases with the 
GEN-2024-SR16 project online. 
 
The maximum fault current calculated within 5 buses of the GEN-2024-SR16 POI (including the POI 
bus) was less than 48 kA for the 25SP model. There were several buses with a maximum three-phase 
fault current over 40 kA. These buses are highlighted in Appendix B. The maximum GEN-2024-SR16 
contribution to three-phase fault current was about 0.0011% and 0.0004 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 36.0313 36.0309 0.0004 0.0011 

 
Table 4-3. Short Circuit Results 

Voltage 
(kV) 

Max. Current 
(EGF & SGF) 

(kA) 

Max kA 
Change 

Max 
%Change 

345 30.7965 0.0001 0.0004 
161 47.0374 0.0001 0.0004 
138 37.4475 0.0004 0.0015 
69 13.2598 0.0000 0.0000 
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SECTION 5: DYNAMIC STABILITY ANALYSIS 
 
MEPPI performed a dynamic stability analysis to identify the impact of the surplus generator GEN-
2024-SR16. 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 thirty-two (32) SMA SCS-3950-UP-US BESS inverters, rated at 3.6 MW per 
inverter, with a total dispatch of 100 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-2024-SR16 project was used to develop the modified stability models for this impact 
study, no other modifications were made, based on the DISIS-2021-001 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 models. In 
the first scenario (Scenario 1), the SGF operated at 100% of its assumed dispatch (SGF = 100 MW), 
while the EGF generator was offline and disconnected. In the second scenario (Scenario 2), the SGF 
continued to operate at 100% of its assumed dispatch (SGF = 100 MW), but the EGF was brought 
online to provide the remaining capacity. The EGF, a legacy unit, has an interconnection service limit 
of 1,125 MW that was determined by the nameplate capacity of the generators and/or the nameplate 
rating of the main power transformer. However, the maximum active power modeled for the EGF in 
the DISIS-2021-001 models is lower than the interconnection service limit and therefore, the EGF 
was dispatched to Pmax of the models. 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 
Northeastern 

Power Plant EGF 
(MW) 

GEN-2024-SR16 
(SGF) 

EGF + SGF 
(MW) 

1 0 100 100 
2 880.1 100 980.1 
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Table 5-2. Study Scenarios for 25WP (Generator Dispatch MW) 

Scenario 
Northeastern 

Power Plant EGF 
(MW) 

GEN-2024-SR16 
(SGF) 

EGF + SGF 
(MW) 

1 0 100 100 
2 928.1 100 1028.1 

 
The modified dynamic model data for the GEN-2024-SR16 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-2024-SR16 and other current and prior queued projects 
in their cluster Group 4. In addition, voltages of five (5) buses away from the POI of GEN-2024-SR16 
were monitored and plotted. The machine rotor angle for synchronous machines within the study 
areas, including 520 (AEPW), were monitored. In addition, the voltages of all 100 kV and above buses 
within the study area were monitored. 
 
The following system adjustments were made to address the existing base case issues that are not 
attributed to the surplus request: 
 

• The frequency protective relays at bus 763475 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-2024-SR16 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 Table 5-3 below. These contingencies were applied to the 
modified 25SP and 25WP models for both scenarios. 
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Table 5-3. Fault Definitions 
Planning 

Event Fault ID Fault Description 

P1.2 FLT1-3PH 

3 Phase fault 46ST--E4(509837)138 kV Bus    
a. Apply fault at the 46ST--E4(509837)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 46ST--E4 138.0 KV 509837 TO 46ST-TP-4 138.0 KV 509900 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 

P1.2 FLT2-3PH 

3 Phase fault 5CHOTEAU1(300069)161 kV Bus    
a. Apply fault at the 5CHOTEAU1(300069)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 5CHOTEAU1 161.0 KV 300069 TO MAID   5 161.0 KV 512648 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 

P1.2 FLT3-3PH 

3 Phase fault 7BLACKBERRY(300739)345 kV Bus    
a. Apply fault at the 7BLACKBERRY(300739)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. 7BLACKBERRY 345.0 KV 300739 TO 7SPORTSMAN 345.0 KV 300740 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 

P1.2 FLT4-3PH 

3 Phase fault 7SPORTSMAN(300740)345 kV Bus    
a. Apply fault at the 7SPORTSMAN(300740)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. 7SPORTSMAN 345.0 KV 300740 TO GRDA1  7 345.0 KV 512650 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 

P1.2 FLT5-3PH 

3 Phase fault A.A.---4(509784)138 kV Bus    
a. Apply fault at the A.A.---4(509784)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. A.A.---4 138.0 KV 509784 TO CDC-WT 4 138.0 KV 509842 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 

P1.2 FLT6-3PH 

3 Phase fault ALWUETP4(510429)138 kV Bus    
a. Apply fault at the ALWUETP4(510429)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ALWUETP4 138.0 KV 510429 TO ALLUWE 4 138.0 KV 510430 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 

P1.2 FLT7-3PH 

3 Phase fault ALWUETP4(510429)138 kV Bus    
a. Apply fault at the ALWUETP4(510429)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. VINTAJC4 138.0 KV 510417 TO ALWUETP4 138.0 KV 510429 CKT 1 
   b.2. VINTAJC4 138.0 KV 510417 TO HOC404 4 138.0 KV 547486 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 

P1.2 FLT8-3PH 

3 Phase fault BV-COM-4(510390)138 kV Bus    
a. Apply fault at the BV-COM-4(510390)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BV-COM-4 138.0 KV 510390 TO BV-SE--4 138.0 KV 510391 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         19                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT9-3PH 

3 Phase fault BV-COM-4(510390)138 kV Bus    
a. Apply fault at the BV-COM-4(510390)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BV-COM-4 138.0 KV 510390 TO MOUNDRD4 138.0 KV 510395 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 

P1.2 FLT10-3PH 

3 Phase fault BV-SE--4(510391)138 kV Bus    
a. Apply fault at the BV-SE--4(510391)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BV-COM-4 138.0 KV 510390 TO BLUESTM4 138.0 KV 510394 CKT 1 
   b.2. LOAD 1 510394 
   b.3. BV-SE--4 138.0 KV 510391 TO BLUESTM4 138.0 KV 510394 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 

P1.2 FLT11-3PH 

3 Phase fault BV-SE--4(510391)138 kV Bus    
a. Apply fault at the BV-SE--4(510391)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. NBVILLE4 138.0 KV 510386 TO BV-SE--4 138.0 KV 510391 CKT 1 
   b.2. LOAD 1 510391 
   b.3. NBVILLE4 138.0 KV 510386 TO COFFEYT4 138.0 KV 510422 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 

P1.2 FLT12-3PH 

3 Phase fault CATOOSA4(509790)138 kV Bus    
a. Apply fault at the CATOOSA4(509790)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. SPNKY CK4 138.0 KV 509722 TO CATOOSA4 138.0 KV 509790 CKT 1 
   b.2. LOAD 1 509790 
   b.3. SPNKY CK4 138.0 KV 509722 TO 141PINE4 138.0 KV 509892 CKT 1 
   b.4. LOAD 1 509892 
   b.5. DAWSN-N4 138.0 KV 509787 TO 141PINE4 138.0 KV 509892 CKT 1 
   b.6. LOAD 1 509892 
   b.7. DAWSN-N4 138.0 KV 509787 TO MINGORD4 138.0 KV 509802 CKT 1 
   b.8. LOAD 1 509802 
   b.9. A.A.---4 138.0 KV 509784 TO MINGORD4 138.0 KV 509802 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 

P1.2 FLT13-3PH 

3 Phase fault CATOOSA4(509790)138 kV Bus    
a. Apply fault at the CATOOSA4(509790)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATOOSA4 138.0 KV 509790 TO OWAS88_4 138.0 KV 509887 CKT 1 
   b.2. LOAD 1 509887 
   b.3. CDC-ET 4 138.0 KV 509839 TO OWAS88_4 138.0 KV 509887 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 

P1.2 FLT14-3PH 

3 Phase fault CATOOSA4(509790)138 kV Bus    
a. Apply fault at the CATOOSA4(509790)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATOOSA4 138.0 KV 509790 TO LLANETP4 138.0 KV 509804 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         20                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT15-3PH 

3 Phase fault CATOOSA4(509790)138 kV Bus    
a. Apply fault at the CATOOSA4(509790)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATOOSA4 138.0 KV 509790 TO PCATSAT4 138.0 KV 509841 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 

P1.2 FLT16-3PH 

3 Phase fault CATOOSA4(509790)138 kV Bus    
a. Apply fault at the CATOOSA4(509790)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATOOSA4 138.0 KV 509790 TO TERNITP4 138.0 KV 509835 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 

P1.2 FLT17-3PH 

3 Phase fault CATSAGR5(512638)161 kV Bus    
a. Apply fault at the CATSAGR5(512638)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATSAGR5 161.0 KV 512638 TO MAID   5 161.0 KV 512648 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 

P1.2 FLT18-3PH 

3 Phase fault CENTLFT2(512624)69 kV Bus    
a. Apply fault at the CENTLFT2(512624)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CENTLFT2 69.0 KV 512624 TO CLARMR 2 69.0 KV 512679 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 

P1.2 FLT19-3PH 

3 Phase fault CIP    4(509714)138 kV Bus    
a. Apply fault at the CIP    4(509714)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CIP    4 138.0 KV 509714 TO CDC-ET 4 138.0 KV 509839 CKT 1 
   b.2. CIP    4 138.0 KV 509714 TO CDC    4 138.0 KV 509715 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 

P1.2 FLT20-3PH 

3 Phase fault CLARMR 2(512679)69 kV Bus    
a. Apply fault at the CLARMR 2(512679)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 2 69.0 KV 512679 TO SEQUOYAKM 2 69.0 KV 513129 CKT 1 
   b.2. LOAD 1  513129 
   b.3. LOAD 2 513129 
   b.4. CHELSGR2 69.0 KV 512725 TO SEQUOYAKM 2 69.0 KV 513129 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 

P1.2 FLT21-3PH 

3 Phase fault CLARMR 2(512679)69 kV Bus    
a. Apply fault at the CLARMR 2(512679)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 2 69.0 KV 512679 TO CLARCTY4 2 69.0 KV 513014 CKT 1 
   b.2. LOAD 1 513014 
   b.3. CLARCTY1 2 69.0 KV 513010 TO CLARCTY4 2 69.0 KV 513014 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         21                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT22-3PH 

3 Phase fault CLARMR 2(512679)69 kV Bus    
a. Apply fault at the CLARMR 2(512679)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 2 69.0 KV 512679 TO CLARMTP 2 69.0 KV 513008 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 

P1.2 FLT23-3PH 

3 Phase fault CLARMR 5(512651)161 kV Bus    
a. Apply fault at the CLARMR 5(512651)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 5KETONVL 161.0 KV 300997 TO CLARMR 5 161.0 KV 512651 CKT 1 
   b.2. 5KETONVL 161.0 KV 300997 TO COLINS 5 161.0 KV 512627 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 

P1.2 FLT24-3PH 

3 Phase fault CLARMR 5(512651)161 kV Bus    
a. Apply fault at the CLARMR 5(512651)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 5 161.0 KV 512651 TO GRDA1  5 161.0 KV 512656 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 

P1.2 FLT25-3PH 

3 Phase fault CLARMTP 2(513008)69 kV Bus    
a. Apply fault at the CLARMTP 2(513008)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMTP 2 69.0 KV 513008 TO CLARCTY1 2 69.0 KV 513010 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 

P1.2 FLT26-3PH 

3 Phase fault CLEVLND7(512694)345 kV Bus    
a. Apply fault at the CLEVLND7(512694)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. CLEVLND7 345.0 KV 512694 TO G15-066T 345.0 KV 560056 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 

P1.2 FLT27-3PH 

3 Phase fault COFFEYT4(510422)138 kV Bus    
a. Apply fault at the COFFEYT4(510422)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. COFFEYT4 138.0 KV 510422 TO DEARING4 138.0 KV 533002 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 

P1.2 FLT28-3PH 

3 Phase fault COLINS 5(512627)161 kV Bus    
a. Apply fault at the COLINS 5(512627)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 5ELMCRK 161.0 KV 300993 TO COLINS 5 161.0 KV 512627 CKT 1 
   b.2. 5ELMCRK 161.0 KV 300993 TO CATSAGR5 161.0 KV 512638 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 

P1.2 FLT29-3PH 

3 Phase fault DEARING4(533002)138 kV Bus    
a. Apply fault at the DEARING4(533002)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DEARING4 138.0 KV 533002 TO LIBERTY4 138.0 KV 533003 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         22                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT30-3PH 

3 Phase fault DEARING4(533002)138 kV Bus    
a. Apply fault at the DEARING4(533002)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DEARING4 138.0 KV 533002 TO MONTGOM4 138.0 KV 533004 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 

P1.2 FLT31-3PH 

3 Phase fault DELWARE7(510380)345 kV Bus    
a. Apply fault at the DELWARE7(510380)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. DELWARE7 345.0 KV 510380 TO N.E.S.-7 345.0 KV 510406 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 

P1.2 FLT32-3PH 

3 Phase fault DENVR-E4(509743)138 kV Bus    
a. Apply fault at the DENVR-E4(509743)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DENVR-E4 138.0 KV 509743 TO DENVTAP4 138.0 KV 509746 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 

P1.2 FLT33-3PH 

3 Phase fault DENVTAP4(509746)138 kV Bus    
a. Apply fault at the DENVTAP4(509746)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DENVTAP4 138.0 KV 509746 TO T.NO.--4 138.0 KV 509817 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 

P1.2 FLT34-3PH 

3 Phase fault DENVTAP4(509746)138 kV Bus    
a. Apply fault at the DENVTAP4(509746)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DENVTAP4 138.0 KV 509746 TO W.ED.-E4 138.0 KV 509822 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 

P1.2 FLT35-3PH 

3 Phase fault DRYGULCH5(512629)161 kV Bus    
a. Apply fault at the DRYGULCH5(512629)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DRYGULCH5 161.0 KV 512629 TO MAID   5 161.0 KV 512648 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 

P1.2 FLT36-3PH 

3 Phase fault DRYGULCH5(512629)161 kV Bus    
a. Apply fault at the DRYGULCH5(512629)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DRYGULCH5 161.0 KV 512629 TO PENSA  5 161.0 KV 512654 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 

P1.2 FLT37-3PH 

3 Phase fault GRDA1  5(512656)161 kV Bus    
a. Apply fault at the GRDA1  5(512656)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. GRDA1  5 161.0 KV 512656 TO WAGNOR 5 161.0 KV 512700 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         23                  Power System Engineering 
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Planning 
Event Fault ID Fault Description 

P1.2 FLT38-3PH 

3 Phase fault GRDA1  5(512656)161 kV Bus    
a. Apply fault at the GRDA1  5(512656)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. GRDA1  5 161.0 KV 512656 TO WMAIN ST5 161.0 KV 512742 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 

P1.2 FLT39-3PH 

3 Phase fault GRDA1  7(512650)345 kV Bus    
a. Apply fault at the GRDA1  7(512650)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. GRDA1  7 345.0 KV 512650 TO GREC TAP5 345.0 KV 512865 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 

P1.2 FLT40-3PH 

3 Phase fault GRDA1  7(512650)345 kV Bus    
a. Apply fault at the GRDA1  7(512650)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. GRDA1  7 345.0 KV 512650 TO TONECE7 345.0 KV 512750 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 

P1.2 FLT41-3PH 

3 Phase fault GREC TAP5(512865)345 kV Bus    
a. Apply fault at the GREC TAP5(512865)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. GREC TAP5 345.0 KV 512865 TO IGLOOV 7 345.0 KV 513596 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 

P1.2 FLT42-3PH 

3 Phase fault HOC404 5(547487)161 kV Bus    
a. Apply fault at the HOC404 5(547487)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. HOC404 5 161.0 KV 547487 TO BAX488 5 161.0 KV 547729 CKT 1 
   b.2. LOAD 1 547729 
   b.3. RIV4525 161.0 KV 547469 TO BAX488 5 161.0 KV 547729 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 

P1.2 FLT43-3PH 

3 Phase fault IGLOOV 7(513596)345 kV Bus    
a. Apply fault at the IGLOOV 7(513596)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. IGLOOV 7 345.0 KV 513596 TO G21-047-TAP 345.0 KV 765721 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 

P1.2 FLT44-3PH 

3 Phase fault INOLATP4(509752)138 kV Bus    
a. Apply fault at the INOLATP4(509752)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. INOLATP4 138.0 KV 509752 TO CATOOSA4 138.0 KV 509790 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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Planning 
Event Fault ID Fault Description 

P1.2 FLT45-3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO 412SUB 5 161.0 KV 512637 CKT 1 
   b.2. LOAD 1 512637 
   b.3. 412SUB 5 161.0 KV 512637 TO KANSATP5 161.0 KV 512714 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 

P1.2 FLT46-3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO KERR BRK1 5 161.0 KV 512770 CKT Z 
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 

P1.2 FLT47-3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO KERR BRK4 5 161.0 KV 512771 CKT Z 
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 

P1.2 FLT48-3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO MAID   5 161.0 KV 512648 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 

P1.2 FLT49-3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO PENSA  5 161.0 KV 512654 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 

P1.2 FLT50-3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO SALNCRK5 161.0 KV 512805 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 

P1.2 FLT51-3PH 

3 Phase fault LLANE-E4(509728)138 kV Bus    
a. Apply fault at the LLANE-E4(509728)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLANE-E4 138.0 KV 509728 TO LLAN ET4 138.0 KV 509771 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 

P1.2 FLT52-3PH 

3 Phase fault LLANETP4(509804)138 kV Bus    
a. Apply fault at the LLANETP4(509804)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLANETP4 138.0 KV 509804 TO BA.N-ST4 138.0 KV 509786 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         25                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT53-3PH 

3 Phase fault LLANETP4(509804)138 kV Bus    
a. Apply fault at the LLANETP4(509804)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLANETP4 138.0 KV 509804 TO LLAN WT4 138.0 KV 509770 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 

P1.2 FLT54-3PH 

3 Phase fault LLAN ET4(509771)138 kV Bus    
a. Apply fault at the LLAN ET4(509771)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLAN ET4 138.0 KV 509771 TO CATOOSA4 138.0 KV 509790 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 

P1.2 FLT55-3PH 

3 Phase fault LLAN ET4(509771)138 kV Bus    
a. Apply fault at the LLAN ET4(509771)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLAN ET4 138.0 KV 509771 TO E41ST_W4 138.0 KV 509886 CKT 1 
   b.2. LOAD 1 509886 
   b.3. MAYO--N4 138.0 KV 509779 TO E41ST_W4 138.0 KV 509886 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 

P1.2 FLT56-3PH 

3 Phase fault LLAN WT4(509770)138 kV Bus    
a. Apply fault at the LLAN WT4(509770)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLAN WT4 138.0 KV 509770 TO DAWSONT4 138.0 KV 509803 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 

P1.2 FLT57-3PH 

3 Phase fault LLAN WT4(509770)138 kV Bus    
a. Apply fault at the LLAN WT4(509770)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LLAN WT4 138.0 KV 509770 TO LLANE-W4 138.0 KV 509720 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 

P1.2 FLT58-3PH 

3 Phase fault MAID   5(512648)161 kV Bus    
a. Apply fault at the MAID   5(512648)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MAID   5 161.0 KV 512648 TO LOCSTGVKM 5 161.0 KV 513050 CKT 1 
   b.2. LOAD 1 513050 
   b.3. 5CDRCRST 161.0 KV 301344 TO LOCSTGVKM 5 161.0 KV 513050 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 

P1.2 FLT59-3PH 

3 Phase fault MAID   5(512648)161 kV Bus    
a. Apply fault at the MAID   5(512648)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MAID   5 161.0 KV 512648 TO GRDA1  5 161.0 KV 512656 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         26                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT60-3PH 

3 Phase fault MAID   5(512648)161 kV Bus    
a. Apply fault at the MAID   5(512648)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WMAIN ST5 161.0 KV 512742 TO NWMAID5 161.0 KV 512757 CKT 1 
   b.2. LOAD 1 512757 
   b.3. NWMAID5 161.0 KV 512757 TO GERALDGAY5 161.0 KV 512760 CKT 1 
   b.4. LOAD 1 512760 
   b.5. MAID   5 161.0 KV 512648 TO GERALDGAY5 161.0 KV 512760 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 

P1.2 FLT61-3PH 

3 Phase fault MIAMI  5(512631)161 kV Bus    
a. Apply fault at the MIAMI  5(512631)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MIAMI  5 161.0 KV 512631 TO HOC404 5 161.0 KV 547487 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 

P1.2 FLT62-3PH 

3 Phase fault MOUNDRD4(510395)138 kV Bus    
a. Apply fault at the MOUNDRD4(510395)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MOUNDRD4 138.0 KV 510395 TO BARNPMP4 138.0 KV 510433 CKT 1 
   b.2. LOAD 1 510433 
   b.3. BARNSAL4 138.0 KV 510388 TO BARNPMP4 138.0 KV 510433 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 

P1.2 FLT63-3PH 

3 Phase fault MOUNDRD4(510395)138 kV Bus    
a. Apply fault at the MOUNDRD4(510395)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MOUNDRD4 138.0 KV 510395 TO ELIZACK4 138.0 KV 510435 CKT 1 
   b.2. LOAD 1 510435 
   b.3. DOMES  4 138.0 KV 510383 TO ELIZACK4 138.0 KV 510435 CKT 1 
   b.4. LOAD 1 510435 
   b.5. DOMES  4 138.0 KV 510383 TO WESTERNWALL4 138.0 KV 510412 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 

P1.2 FLT64-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.2. LOAD 1 510413 
   b.3. CHELSA4 138.0 KV 510410 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.4. LOAD 1 510413 
   b.5. CHELSA4 138.0 KV 510410 TO ALWUETP4 138.0 KV 510429 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         27                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT65-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. RICE CK4 138.0 KV 510385 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. RICE CK4 138.0 KV 510385 TO BV-SE--4 138.0 KV 510391 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 

P1.2 FLT66-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WATOVA 138.0 KV 510384 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD M1 510384 
   b.3. WATOVA 138.0 KV 510384 TO NOWATA 138.0 KV 510397 CKT 1 
   b.4. LOAD 1 510397 
   b.5. BV-SE4 138.0 KV 510391 TO NOWATA 138.0 KV 510397 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 

P1.2 FLT67-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO OOLOGAHKM 4 138.0 KV 513124 CKT 1 
   b.2. LOAD 1 513124 
   b.3. CLARMR 4 138.0 KV 512707 TO OOLOGAHKM 4 138.0 KV 513124 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 

P1.2 FLT68-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OWAS1094 138.0 KV 509860 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. OWASOTP4 138.0 KV 509844 TO OWAS1094 138.0 KV 509860 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 

P1.2 FLT69-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OWASO2_4 138.0 KV 509843 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. PCATSAT4 138.0 KV 509841 TO OWASO2_4 138.0 KV 509843 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         28                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT70-3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARTOK4 138.0 KV 509864 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. VERDIGS4 138.0 KV 509854 TO CLARTOK4 138.0 KV 509864 CKT 1 
   b.4. LOAD 1 509864 
   b.5. TERNITP4 138.0 KV 509835 TO VERDIGS4 138.0 KV 509854 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 

P1.2 FLT71-3PH 

3 Phase fault ONETA--7(509807)345 kV Bus    
a. Apply fault at the ONETA--7(509807)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. ONETA--7 345.0 KV 509807 TO N.E.S.-7 345.0 KV 510406 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 

P1.2 FLT72-3PH 

3 Phase fault PCATSAT4(509841)138 kV Bus    
a. Apply fault at the PCATSAT4(509841)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PCATSAT4 138.0 KV 509841 TO BIRDCREE-4 138.0 KV 509899 CKT 1 
   b.2. LOAD 1 509899 
   b.3. PCATOSA4 138.0 KV 509725 TO BIRDCREE-4 138.0 KV 509899 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 

P1.2 FLT73-3PH 

3 Phase fault PP----E4(509818)138 kV Bus    
a. Apply fault at the PP----E4(509818)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PP----E4 138.0 KV 509818 TO YARCHT 4 138.0 KV 509862 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 

P1.2 FLT74-3PH 

3 Phase fault PP----W4(509805)138 kV Bus    
a. Apply fault at the PP----W4(509805)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PP----W4 138.0 KV 509805 TO P&P WTP4 138.0 KV 509851 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 

P1.2 FLT75-3PH 

3 Phase fault PPTAP  4(509863)138 kV Bus    
a. Apply fault at the PPTAP  4(509863)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PPTAP  4 138.0 KV 509863 TO 46ST-TP-4 138.0 KV 509900 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 

P1.2 FLT76-3PH 

3 Phase fault PPTAP  4(509863)138 kV Bus    
a. Apply fault at the PPTAP  4(509863)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MOHAWK 4 138.0 KV 509801 TO PPTAP  4 138.0 KV 509863 CKT 1 
   b.2. A.A.---4 138.0 KV 509784 TO MOHAWK 4 138.0 KV 509801 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         29                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT77-3PH 

3 Phase fault SCOFCTY4(510378)138 kV Bus    
a. Apply fault at the SCOFCTY4(510378)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. SCOFCTY4 138.0 KV 510378 TO COFFEYT4 138.0 KV 510422 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 

P1.2 FLT78-3PH 

3 Phase fault SOONER 7(514803)345 kV Bus    
a. Apply fault at the SOONER 7(514803)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. SOONER 7 345.0 KV 514803 TO G15-066T 345.0 KV 560056 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 

P1.2 FLT79-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO 46ST-TP-4 138.0 KV 509900 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 

P1.2 FLT80-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO SKIATOK4 138.0 KV 509884 CKT 1 
   b.2. LOAD 1 509884 
   b.3. SKIATOK4 138.0 KV 509884 TO BARNSAL4 138.0 KV 510388 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 

P1.2 FLT81-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO CDC-ET 4 138.0 KV 509839 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 

P1.2 FLT82-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO CDC-WT 4 138.0 KV 509842 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 

P1.2 FLT83-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO N.E.S.-4 138.0 KV 510396 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 

P1.2 FLT84-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO OWASOTP4 138.0 KV 509844 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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Planning 
Event Fault ID Fault Description 

P1.2 FLT85-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO P&P WTP4 138.0 KV 509851 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 

P1.2 FLT86-3PH 

3 Phase fault T.NO.--4(509817)138 kV Bus    
a. Apply fault at the T.NO.--4(509817)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.--4 138.0 KV 509817 TO T.NO.2-4 138.0 KV 509895 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 

P1.2 FLT87-3PH 

3 Phase fault T.NO.--7(509852)345 kV Bus    
a. Apply fault at the T.NO.--7(509852)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. T.NO.--7 345.0 KV 509852 TO CLEVLND7 345.0 KV 512694 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 

P1.2 FLT88-3PH 

3 Phase fault T.NO.--7(509852)345 kV Bus    
a. Apply fault at the T.NO.--7(509852)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. T.NO.--7 345.0 KV 509852 TO G21-047-TAP 345.0 KV 765721 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 

P1.2 FLT89-3PH 

3 Phase fault T.NO.--7(509852)345 kV Bus    
a. Apply fault at the T.NO.--7(509852)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. T.NO.--7 345.0 KV 509852 TO N.E.S.-7 345.0 KV 510406 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 

P1.2 FLT90-3PH 

3 Phase fault TER-NIT4(509723)138 kV Bus    
a. Apply fault at the TER-NIT4(509723)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. TER-NIT4 138.0 KV 509723 TO PCATOSA4 138.0 KV 509725 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 

P1.2 FLT91-3PH 

3 Phase fault TER-NIT4(509723)138 kV Bus    
a. Apply fault at the TER-NIT4(509723)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. TER-NIT4 138.0 KV 509723 TO TERNITP4 138.0 KV 509835 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 

P1.2 FLT92-3PH 

3 Phase fault VINITA-2(510404)69 kV Bus    
a. Apply fault at the VINITA-2(510404)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. VINITA-2 69.0 KV 510404 TO ESH TP 2 69.0 KV 512680 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         31                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT93-3PH 

3 Phase fault VINITA-2(510404)69 kV Bus    
a. Apply fault at the VINITA-2(510404)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ADAIR--2 69.0 KV 510387 TO VINITA-2 69.0 KV 510404 CKT 1 
   b.2. LOAD 1 510404 
   b.3. ADAIR--2 69.0 KV 510387 TO PRY-JCT2 69.0 KV 510400 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 

P1.2 FLT94-3PH 

3 Phase fault VINITA-2(510404)69 kV Bus    
a. Apply fault at the VINITA-2(510404)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. VINITA-2 69.0 KV 510404 TO VINTAJC2 69.0 KV 510418 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 

P1.2 FLT95-3PH 

3 Phase fault WEKIWA-4(509757)138 kV Bus    
a. Apply fault at the WEKIWA-4(509757)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WEKIWA-4 138.0 KV 509757 TO P&P WTP4 138.0 KV 509851 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 

P1.2 FLT96-3PH 

3 Phase fault WEKIWA-7(509755)345 kV Bus    
a. Apply fault at the WEKIWA-7(509755)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. WEKIWA-7 345.0 KV 509755 TO SAPLPRD7 345.0 KV 509870 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 

P1.2 FLT97-3PH 

3 Phase fault WEKIWA-7(509755)345 kV Bus    
a. Apply fault at the WEKIWA-7(509755)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. WEKIWA-7 345.0 KV 509755 TO SOONER 7 345.0 KV 514803 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 

P1.2 FLT98-3PH 

3 Phase fault WEKIWA-7(509755)345 kV Bus    
a. Apply fault at the WEKIWA-7(509755)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. WEKIWA-7 345.0 KV 509755 TO T.NO.--7 345.0 KV 509852 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 

P1.2 FLT99-3PH 

3 Phase fault YARCH-N4(509825)138 kV Bus    
a. Apply fault at the YARCH-N4(509825)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. YARCH-N4 138.0 KV 509825 TO YARCHT 4 138.0 KV 509862 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 

P1.2 FLT100-
3PH 

3 Phase fault YARCHT 4(509862)138 kV Bus    
a. Apply fault at the YARCHT 4(509862)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. YARCHT 4 138.0 KV 509862 TO PPTAP  4 138.0 KV 509863 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         32                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT101-
3PH 

3 Phase fault CATSAGR5(512638)161 kV Bus    
a. Apply fault at the CATSAGR5(512638)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATSAGR5 161.0 KV 512638 TO MAID   5 161.0 KV 512648 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 

P1.2 FLT102-
3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO MAID   5 161.0 KV 512648 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 

P1.2 FLT103-
3PH 

3 Phase fault KERR GR5(512635)161 kV Bus    
a. Apply fault at the KERR GR5(512635)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR GR5 161.0 KV 512635 TO SALNCRK5 161.0 KV 512805 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 

P1.2 FLT104-
3PH 

3 Phase fault MAID   5(512648)161 kV Bus    
a. Apply fault at the MAID   5(512648)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MAID   5 161.0 KV 512648 TO GRDA1  5 161.0 KV 512656 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 

P1.2 FLT105-
3PH 

3 Phase fault 7SPORTSMAN(300740)345 kV Bus    
a. Apply fault at the 7SPORTSMAN(300740)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. 7SPORTSMAN 345.0 KV 300740 TO 5SPORTSMAN 345.0 KV 300741 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 

P1.2 FLT106-
3PH 

3 Phase fault 1CHOTCT1(300032)16 kV Bus    
a. Apply fault at the 1CHOTCT1(300032)16 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 1CHOTCT1 16.0 KV 300032 TO 5CHOTEAU1 16.0 KV 300069 CKT 11 
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 

P1.2 FLT107-
3PH 

3 Phase fault 1CHOTCT2(300033)16 kV Bus    
a. Apply fault at the 1CHOTCT2(300033)16 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 1CHOTCT2 16.0 KV 300033 TO 5CHOTEAU1 16.0 KV 300069 CKT 12 
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 

P1.2 FLT108-
3PH 

3 Phase fault 1CHOTST3(300031)16 kV Bus    
a. Apply fault at the 1CHOTST3(300031)16 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 1CHOTST3 16.0 KV 300031 TO 5CHOTEAU1 16.0 KV 300069 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         33                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT109-
3PH 

3 Phase fault 5CDRCRST(301344)161 kV Bus    
a. Apply fault at the 5CDRCRST(301344)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 5CDRCRST 161.0 KV 301344 TO 2CDRCRST 161.0 KV 301345 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 

P1.2 FLT110-
3PH 

3 Phase fault 7SPORTSMAN(300740)345 kV Bus    
a. Apply fault at the 7SPORTSMAN(300740)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. 7SPORTSMAN 345.0 KV 300740 TO 5SPORTSMAN 345.0 KV 300741 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 

P1.2 FLT111-
3PH 

3 Phase fault GRDA1  5(512656)161 kV Bus    
a. Apply fault at the GRDA1  5(512656)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. GRDA1  5 161.0 KV 512656 TO  161.0 KV 512689 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 

P1.2 FLT112-
3PH 

3 Phase fault GRDA1  7(512650)345 kV Bus    
a. Apply fault at the GRDA1  7(512650)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. GRDA1  7 345.0 KV 512650 TO GRDA17-1 345.0 KV 512688 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 

P1.2 FLT113-
3PH 

3 Phase fault GRECCTG_1(512614)20 kV Bus    
a. Apply fault at the GRECCTG_1(512614)20 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. GRECCTG_1 20.0 KV 512614 TO GREC TAP5 20.0 KV 512865 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 

P1.2 FLT114-
3PH 

3 Phase fault GRECSTG_1(512615)21 kV Bus    
a. Apply fault at the GRECSTG_1(512615)21 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. GRECSTG_1 21.0 KV 512615 TO GREC TAP5 21.0 KV 512865 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 

P1.2 FLT115-
3PH 

3 Phase fault KERR_U2 1(512600)13.2 kV Bus    
a. Apply fault at the KERR_U2 1(512600)13.2 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR_U2 1 13.199999809265137 KV 512600 TO KERR GR3 13.199999809265137 KV 512634 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 

P1.2 FLT116-
3PH 

3 Phase fault KERR_U3 1(512601)13.2 kV Bus    
a. Apply fault at the KERR_U3 1(512601)13.2 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR_U3 1 13.199999809265137 KV 512601 TO KERR GR3 13.199999809265137 KV 512634 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         34                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.2 FLT117-
3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO NES1-1 138.0 KV 511836 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 

P1.2 FLT118-
3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO NES1-1A 138.0 KV 511837 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 

P1.2 FLT119-
3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO NES1-1B 138.0 KV 511838 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 

P1.2 FLT120-
3PH 

3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO NES2-1 138.0 KV 511839 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 

P1.2 FLT121-
3PH 

3 Phase fault N.E.S.-7(510406)345 kV Bus    
a. Apply fault at the N.E.S.-7(510406)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. N.E.S.-7 345.0 KV 510406 TO NES3-1 345.0 KV 511840 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 

P1.2 FLT122-
3PH 

3 Phase fault SOONER 7(514803)345 kV Bus    
a. Apply fault at the SOONER 7(514803)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. SOONER 7 345.0 KV 514803 TO SOONER2G 345.0 KV 514806 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 

P1.3 FLT123-
3PH 

3 Phase fault ONETA--4(509806)138 kV Bus    
a. Apply fault at the ONETA--4(509806)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ONETA--4 509806 TO ONETA--7 509807 TO ONETA1-1 509881 CKT 1 

P1.3 FLT124-
3PH 

3 Phase fault CATSAGR5(512638)161 kV Bus    
a. Apply fault at the CATSAGR5(512638)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATSAGR5 512638 TO CATOOSA4 509790 TO CATTER2 1 512834 CKT 2 

P1.3 FLT125-
3PH 

3 Phase fault CLARMR 5(512651)161 kV Bus    
a. Apply fault at the CLARMR 5(512651)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 5 512651 TO CLARMR 2 512679 TO CLARMR2 512815 CKT 2 
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Mitsubishi Electric         35                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.3 FLT126-
3PH 

3 Phase fault COLNSGR2(512870)69 kV Bus    
a. Apply fault at the COLNSGR2(512870)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. COLNSGR2 512870 TO COLINS 5 512627 TO COLLIN3 1 512840 CKT 2 

P1.3 FLT127-
3PH 

3 Phase fault GRDA1  7(512650)345 kV Bus    
a. Apply fault at the GRDA1  7(512650)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. GRDA1  7 512650 TO GRDA1  5 512656 TO GRDA2 1 512826 CKT 2 

P1.3 FLT128-
3PH 

3 Phase fault MAID   5(512648)161 kV Bus    
a. Apply fault at the MAID   5(512648)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MAID   5 512648 TO MAID   2 512626 TO MAITER2 1 512837 CKT 2 

P1.3 FLT129-
3PH 

3 Phase fault MIAMI  5(512631)161 kV Bus    
a. Apply fault at the MIAMI  5(512631)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MIAMI  5 512631 TO MIAMI  2 512630 TO MIAMI2 1 512844 CKT 2 

P1.3 FLT130-
3PH 

3 Phase fault ONETA--4(509806)138 kV Bus    
a. Apply fault at the ONETA--4(509806)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ONETA--4 509806 TO ONETA--7 509807 TO ONETA2-1 509868 CKT 2 

P1.3 FLT131-
3PH 

3 Phase fault BV-COM-2(510389)69 kV Bus    
a. Apply fault at the BV-COM-2(510389)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BV-COM-2 510389 TO BV-COM-4 510390 TO BVCOM3-1 510372 CKT 1 

P1.3 FLT132-
3PH 

3 Phase fault CATOOSA2(509799)69 kV Bus    
a. Apply fault at the CATOOSA2(509799)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATOOSA2 509799 TO CATOOSA4 509790 TO CATOO1-1 509867 CKT 1 

P1.3 FLT133-
3PH 

3 Phase fault CATSAGR5(512638)161 kV Bus    
a. Apply fault at the CATSAGR5(512638)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CATSAGR5 512638 TO CATOOSA4 509790 TO  512835 CKT 3 

P1.3 FLT134-
3PH 

3 Phase fault CLARMR 5(512651)161 kV Bus    
a. Apply fault at the CLARMR 5(512651)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 5 512651 TO CLARMR 2 512679 TO CLARMR1 512814 CKT 1 

P1.3 FLT135-
3PH 

3 Phase fault CLARMR 5(512651)161 kV Bus    
a. Apply fault at the CLARMR 5(512651)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CLARMR 5 512651 TO CLARMR 4 512707 TO CLARMR4 512813 CKT 1 

P1.3 FLT136-
3PH 

3 Phase fault CLEVLND7(512694)345 kV Bus    
a. Apply fault at the CLEVLND7(512694)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. CLEVLND7 512694 TO CLEVLND 4 512729 TO CLEVLND1 512817 CKT 1 

P1.3 FLT137-
3PH 

3 Phase fault COLINS 5(512627)161 kV Bus    
a. Apply fault at the COLINS 5(512627)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. COLINS 5 512627 TO COLLINS4 512705 TO COLLIN1 1 512838 CKT 1 
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Mitsubishi Electric         36                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P1.3 FLT138-
3PH 

3 Phase fault COLNSGR2(512870)69 kV Bus    
a. Apply fault at the COLNSGR2(512870)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. COLNSGR2 512870 TO COLINS 5 512627 TO COLLIN2 1 512839 CKT 1 

P1.3 FLT139-
3PH 

3 Phase fault DEARING2(533688)69 kV Bus    
a. Apply fault at the DEARING2(533688)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DEARING2 533688 TO DEARING4 533002 TO DEARING1 533089 CKT 1 

P1.3 FLT140-
3PH 

3 Phase fault DELWARE4(510379)138 kV Bus    
a. Apply fault at the DELWARE4(510379)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DELWARE4 510379 TO DELWARE7 510380 TO DELAWAR1 510370 CKT 1 

P1.3 FLT141-
3PH 

3 Phase fault GRDA1  5(512656)161 kV Bus    
a. Apply fault at the GRDA1  5(512656)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. GRDA1  5 512656 TO GRDA1 2 512727 TO GRDA1 1 512816 CKT 1 

P1.3 FLT142-
3PH 

3 Phase fault GRDA1  7(512650)345 kV Bus    
a. Apply fault at the GRDA1  7(512650)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. GRDA1  7 512650 TO GRDA1  5 512656 TO GRDA1 512821 CKT 1 

P1.3 FLT143-
3PH 

3 Phase fault HOC404 5(547487)161 kV Bus    
a. Apply fault at the HOC404 5(547487)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. HOC404 5 547487 TO HOC404 4 547486 TO HOC404A1 547715 CKT 1 

P1.3 FLT144-
3PH 

3 Phase fault HOC404 5(547487)161 kV Bus    
a. Apply fault at the HOC404 5(547487)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. HOC404 5 547487 TO HOC404 2 547601 TO HOC404B1 547716 CKT 1 

P1.3 FLT145-
3PH 

3 Phase fault IGLOOV 7(513596)345 kV Bus    
a. Apply fault at the IGLOOV 7(513596)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. IGLOOV 7 513596 TO IGLOOV1 5 513593 TO IGLOTER1 1 513592 CKT 1 

P1.3 FLT146-
3PH 

3 Phase fault IGLOOV 7(513596)345 kV Bus    
a. Apply fault at the IGLOOV 7(513596)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. IGLOOV 7 513596 TO IGLOOV2 5 513595 TO IGLOTER2 1 513594 CKT 2 

P1.3 FLT147-
3PH 

3 Phase fault KERR BRK1 5(512770)161 kV Bus    
a. Apply fault at the KERR BRK1 5(512770)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR BRK1 5 512770 TO KERR GR3 512634 TO KERR1 1 512846 CKT 1 

P1.3 FLT148-
3PH 

3 Phase fault KERR BRK4 5(512771)161 kV Bus    
a. Apply fault at the KERR BRK4 5(512771)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KERR BRK4 5 512771 TO KERR GR3 512634 TO KERR2 1 512847 CKT 2 

P1.3 FLT149-
3PH 

3 Phase fault LIBERT-2(533697)69 kV Bus    
a. Apply fault at the LIBERT-2(533697)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. LIBERT-2 533697 TO LIBERTY4 533003 TO LIBERTY1 533090 CKT 1 
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Planning 
Event Fault ID Fault Description 

P1.3 FLT150-
3PH 

3 Phase fault MAID   5(512648)161 kV Bus    
a. Apply fault at the MAID   5(512648)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MAID   5 512648 TO MAID   2 512626 TO MAITER1 1 512836 CKT 1 

P1.3 FLT151-
3PH 

3 Phase fault MIAMI  5(512631)161 kV Bus    
a. Apply fault at the MIAMI  5(512631)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MIAMI  5 512631 TO MIAMI  2 512630 TO MIAMI1 1 512843 CKT 1 

P1.3 FLT152-
3PH 

3 Phase fault MONTGOM2(533698)69 kV Bus    
a. Apply fault at the MONTGOM2(533698)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MONTGOM2 533698 TO MONTGOM4 533004 TO MONTGOM1 533091 CKT 1 

P1.3 FLT153-
3PH 

3 Phase fault ONETA--4(509806)138 kV Bus    
a. Apply fault at the ONETA--4(509806)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ONETA--4 509806 TO ONETA--7 509807 TO ONETA5-1 509874 CKT 3 

P1.3 FLT154-
3PH 

3 Phase fault PENSA  5(512654)161 kV Bus    
a. Apply fault at the PENSA  5(512654)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PENSA  5 512654 TO PENSA  2 512628 TO PENSA 1 512841 CKT 1 

P1.3 FLT155-
3PH 

3 Phase fault PRY-JCT2(510400)69 kV Bus    
a. Apply fault at the PRY-JCT2(510400)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PRY-JCT2 510400 TO PRY-JCT4 510419 TO PRYJT2-1 510369 CKT 1 

P1.3 FLT156-
3PH 

3 Phase fault RIV4525(547469)161 kV Bus    
a. Apply fault at the RIV4525(547469)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. RIV4525 547469 TO RIV167 2 547541 TO RIV452 1 547725 CKT 1 

P1.3 FLT157-
3PH 

3 Phase fault SAPLPRD4(509871)138 kV Bus    
a. Apply fault at the SAPLPRD4(509871)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. SAPLPRD4 509871 TO SAPLPRD7 509870 TO SAPLPRD1 509872 CKT 1 

P1.3 FLT158-
3PH 

3 Phase fault SOONER 4(514802)138 kV Bus    
a. Apply fault at the SOONER 4(514802)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. SOONER 4 514802 TO SOONER 7 514803 TO SOONER 1 515760 CKT 1 

P1.3 FLT159-
3PH 

3 Phase fault T.NO.2-4(509895)138 kV Bus    
a. Apply fault at the T.NO.2-4(509895)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.NO.2-4 509895 TO T.NO.--7 509852 TO TNO2-1 509894 CKT 1 

P1.3 FLT160-
3PH 

3 Phase fault TONECE7(512750)345 kV Bus    
a. Apply fault at the TONECE7(512750)345 kV Bus  
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. TONECE7 512750 TO TONECE5 512751 TO TONECE1 512752 CKT 1 

P1.3 FLT161-
3PH 

3 Phase fault VINTAJC2(510418)69 kV Bus    
a. Apply fault at the VINTAJC2(510418)69 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. VINTAJC2 510418 TO VINTAJC4 510417 TO VINJT1-1 510367 CKT 1 
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Planning 
Event Fault ID Fault Description 

P1.3 FLT162-
3PH 

3 Phase fault WAGNOR 5(512700)161 kV Bus    
a. Apply fault at the WAGNOR 5(512700)161 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WAGNOR 5 512700 TO WAGNOR 2 512697 TO WAGNOR1 512818 CKT 1 

P1.3 FLT163-
3PH 

3 Phase fault WEKIWA-4(509757)138 kV Bus    
a. Apply fault at the WEKIWA-4(509757)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WEKIWA-4 509757 TO WEKIWA-7 509755 TO WEKIW1-1 509879 CKT 1 

P4.2 FLT164-SB 

a. Apply single-phase fault on: 
   a.1. BV-COM-4 138.0 KV 510390 TO MOUNDRD4 138.0 KV 510395 CKT 1 
b. with stuck breaker near BV-COM-4 138 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. BV-COM-4 138.0 KV 510390 TO BV-SE--4 138.0 KV 510391 CKT 1 

P4.2 FLT165-SB 

a. Apply single-phase fault on: 
   a.1. BV-SE--4 138.0 KV 510391 TO NBVILLE4 138.0 KV 510386 CKT 1 
   a.2. LOAD M1 510386 
   a.3. NBVILLE4 138.0 KV 510386 TO COFFEYT4 138.0 KV 510422 CKT 1 
b. with stuck breaker near BV-SE--4 138 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. BV-SE--4 138.0 KV 510391 TO RICE CK4 138.0 KV 510385 CKT 1 
   c.2. LOAD M1 510385 
   c.3. RICE CK4 138.0 KV 510385 TO N.E.S.-4 138.0 KV 510396 CKT 1 

P4.2 FLT166-SB 

a. Apply single-phase fault on: 
   a.1. CATOOSA4 138.0 KV 509790 TO LLANETP4 138.0 KV 509804 CKT 1 
b. with stuck breaker near CATOOSA4 138 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. CATOOSA4 138.0 KV 509790 TO INOLATP4 138.0 KV 509752 CKT 1 

P4.2 FLT167-SB 

a. Apply single-phase fault on: 
   a.1. CLARMR 2 69.0 KV 512679 TO CLARCTY4 2 69.0 KV 513014 CKT 1 
   a.2. LOAD 1 513014 
   a.3. CLARCTY4 2 69.0 KV 513014 TO CLARCTY1 2 69.0 KV 513010 CKT 1 
b. with stuck breaker near CLARMR 2 69 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. CLARMR 2 69.0 KV 512679 TO SEQUOYAKM 2 69.0 KV 513129 CKT 1 
   c.2. LOAD 1  513129 
   c.3. LOAD 2 513129 
   c.4. SEQUOYAKM 2 69.0 KV 513129 TO CHELSGR2 69.0 KV 512725 CKT 1 

P4.2 FLT168-SB 

a. Apply single-phase fault on: 
   a.1. DEARING4 138.0 KV 533002 TO COFFEYT4 138.0 KV 510422 CKT 1 
b. with stuck breaker near DEARING4 138 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. DEARING4 138.0 KV 533002 TO MONTGOM4 138.0 KV 533004 CKT 1 

P4.2 FLT169-SB 

a. Apply single-phase fault on: 
   a.1. GRDA1  5 161.0 KV 512656 TO WMAIN ST5 161.0 KV 512742 CKT 1 
b. with stuck breaker near GRDA1  5 161 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. GRDA1  5 161.0 KV 512656 TO WAGNOR 5 161.0 KV 512700 CKT 1 
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Planning 
Event Fault ID Fault Description 

P4.2 FLT170-SB 

a. Apply single-phase fault on: 
   a.1. GRDA1  7 345.0 KV 512650 TO TONECE7 345.0 KV 512750 CKT 1 
b. with stuck breaker near GRDA1  7 345 kV for 6 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. GRDA1  7 345.0 KV 512650 TO GREC TAP5 345.0 KV 512865 CKT 1 

P4.2 FLT171-SB 

a. Apply single-phase fault on: 
   a.1. MAID   5 161.0 KV 512648 TO 5CHOTEAU1 161.0 KV 300069 CKT 1 
b. with stuck breaker near MAID   5 161 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. MAID   5 161.0 KV 512648 TO GERALDGAY5 161.0 KV 512760 CKT 1 
   c.2. LOAD 1 512760 
   c.3. GERALDGAY5 161.0 KV 512760 TO NWMAID5 161.0 KV 512757 CKT 1 
   c.4. LOAD 1 512757 
   c.5. NWMAID5 161.0 KV 512757 TO WMAIN ST5 161.0 KV 512742 CKT 1 

P4.2 FLT172-SB 

a. Apply single-phase fault on: 
   a.1. N.E.S.-4 138.0 KV 510396 TO RICE CK4 138.0 KV 510385 CKT 1 
   a.2. LOAD M1 510385 
   a.3. RICE CK4 138.0 KV 510385 TO BV-SE--4 138.0 KV 510391 CKT 1 
b. with stuck breaker near N.E.S.-4 138 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. N.E.S.-4 138.0 KV 510396 TO OOLOGAHKM 4 138.0 KV 513124 CKT 1 
   c.2. LOAD 1 513124 
   c.3. OOLOGAHKM 4 138.0 KV 513124 TO CLARMR 4 138.0 KV 512707 CKT 1 

P4.2 FLT173-SB 

a. Apply single-phase fault on: 
   a.1. T.NO.--4 138.0 KV 509817 TO T.NO.2-4 138.0 KV 509895 CKT 1 
b. with stuck breaker near T.NO.--4 138 kV for 7 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. T.NO.--4 138.0 KV 509817 TO CDC-WT 4 138.0 KV 509842 CKT 1 

P4.2 FLT174-SB 

a. Apply single-phase fault on: 
   a.1. T.NO.--7 345.0 KV 509852 TO CLEVLND7 345.0 KV 512694 CKT 1 
b. with stuck breaker near T.NO.--7 345 kV for 6 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. T.NO.--7 345.0 KV 509852 TO WEKIWA-7 345.0 KV 509755 CKT 1 

P4.2 FLT175-SB 

a. Apply single-phase fault on: 
   a.1. WEKIWA-7 345.0 KV 509755 TO SOONER 7 345.0 KV 514803 CKT 1 
b. with stuck breaker near WEKIWA-7 345 kV for 6 cycles   
c. Clear Fault after 10 cycles and trip: 
   c.1. WEKIWA-7 345.0 KV 509755 TO T.NO.--7 345.0 KV 509852 CKT 1 

P6.1 FLT176-PO 

Prior outage of N.E.S.-4 (510396) to BV-SE-4 (510391) circuit 1 through RICE CK4 (510385) 
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO OOLOGAHKM 4 138.0 KV 513124 CKT 1 
   b.2. LOAD 1 513124 
   b.3. CLARMR 4 138.0 KV 512707 TO OOLOGAHKM 4 138.0 KV 513124 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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Planning 
Event Fault ID Fault Description 

P6.1 FLT177-PO 

Prior outage of N.E.S.-4 (510396) to BV-SE-4 (510391) circuit 1 through WATOVA4 (510384) & NOWATA4 (510397) 
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO OOLOGAHKM 4 138.0 KV 513124 CKT 1 
   b.2. LOAD 1 513124 
   b.3. CLARMR 4 138.0 KV 512707 TO OOLOGAHKM 4 138.0 KV 513124 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 

P6.1 FLT178-PO 

Prior outage of N.E.S.-4 (510396) to ALWUETP4 (510429) circuit 1  
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO OOLOGAHKM 4 138.0 KV 513124 CKT 1 
   b.2. LOAD 1 513124 
   b.3. CLARMR 4 138.0 KV 512707 TO OOLOGAHKM 4 138.0 KV 513124 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 

P6.1 FLT179-PO 

Prior outage of N.E.S.-4 (510396) to ALWUETP4 (510429) circuit 1  
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. RICE CK4 138.0 KV 510385 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. RICE CK4 138.0 KV 510385 TO BV-SE--4 138.0 KV 510391 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 

P6.1 FLT180-PO 

Prior outage of N.E.S.-4 (510396) to BV-SE-4 (510391) circuit 1 through WATOVA4 (510384) & NOWATA4 (510397) 
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. RICE CK4 138.0 KV 510385 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. RICE CK4 138.0 KV 510385 TO BV-SE--4 138.0 KV 510391 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 

P6.1 FLT181-PO 

Prior outage of N.E.S.-4 (510396) to CLARMR4 (512707) circuit 1  
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. RICE CK4 138.0 KV 510385 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD 1 510396 
   b.3. RICE CK4 138.0 KV 510385 TO BV-SE--4 138.0 KV 510391 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-2024-SR16 
 Technical Report REP-2094 

 

 

 
 

Mitsubishi Electric         41                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 

Planning 
Event Fault ID Fault Description 

P6.1 FLT182-PO 

Prior outage of N.E.S.-4 (510396) to CLARMR4 (512707) circuit 1  
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WATOVA 138.0 KV 510384 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD M1 510384 
   b.3. WATOVA 138.0 KV 510384 TO NOWATA 138.0 KV 510397 CKT 1 
   b.4. LOAD 1 510397 
   b.5. BV-SE4 138.0 KV 510391 TO NOWATA 138.0 KV 510397 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 

P6.1 FLT183-PO 

Prior outage of N.E.S.-4 (510396) to ALWUETP4 (510429) circuit 1  
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WATOVA 138.0 KV 510384 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD M1 510384 
   b.3. WATOVA 138.0 KV 510384 TO NOWATA 138.0 KV 510397 CKT 1 
   b.4. LOAD 1 510397 
   b.5. BV-SE4 138.0 KV 510391 TO NOWATA 138.0 KV 510397 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 

P6.1 FLT184-PO 

Prior outage of N.E.S.-4 (510396) to BV-SE-4 (510391) circuit 1 through RICE CK4 (510385) 
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WATOVA 138.0 KV 510384 TO N.E.S.-4 138.0 KV 510396 CKT 1 
   b.2. LOAD M1 510384 
   b.3. WATOVA 138.0 KV 510384 TO NOWATA 138.0 KV 510397 CKT 1 
   b.4. LOAD 1 510397 
   b.5. BV-SE4 138.0 KV 510391 TO NOWATA 138.0 KV 510397 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 

P6.1 FLT185-PO 

Prior outage of N.E.S.-4 (510396) to BV-SE-4 (510391) circuit 1 through RICE CK4 (510385) 
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.2. LOAD 1 510413 
   b.3. CHELSA4 138.0 KV 510410 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.4. LOAD 1 510413 
   b.5. CHELSA4 138.0 KV 510410 TO ALWUETP4 138.0 KV 510429 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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Planning 
Event Fault ID Fault Description 

P6.1 FLT186-PO 

Prior outage of N.E.S.-4 (510396) to ALWUETP4 (510429) circuit 1  
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.2. LOAD 1 510413 
   b.3. CHELSA4 138.0 KV 510410 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.4. LOAD 1 510413 
   b.5. CHELSA4 138.0 KV 510410 TO ALWUETP4 138.0 KV 510429 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 

P6.1 FLT187-PO 

Prior outage of N.E.S.-4 (510396) to BV-SE-4 (510391) circuit 1 through WATOVA4 (510384) & NOWATA4 (510397) 
3 Phase fault N.E.S.-4(510396)138 kV Bus    
a. Apply fault at the N.E.S.-4(510396)138 kV Bus  
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. N.E.S.-4 138.0 KV 510396 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.2. LOAD 1 510413 
   b.3. CHELSA4 138.0 KV 510410 TO HAWTHRN4 138.0 KV 510413 CKT 1 
   b.4. LOAD 1 510413 
   b.5. CHELSA4 138.0 KV 510410 TO ALWUETP4 138.0 KV 510429 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 

 
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-2024-SR16 SGF observed during the simulated faults for Scenario 
1 (SGF = 100 MW, EGF = 0 MW).  
 
Refer to Table 5-4 for a summary of results for the stability analysis for the contingencies listed in 
Table 5-3. Table 5-4 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 D 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 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. 
FLT1-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT2-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT3-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT4-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT5-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT6-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT7-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT8-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT9-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT10-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT11-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT12-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT13-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT14-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT15-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT16-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT17-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT18-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT19-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT20-3PH P1.2 - - 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. 
FLT21-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT22-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT23-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT24-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT25-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT26-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT27-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT28-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT29-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT30-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT31-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT32-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT33-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT34-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT35-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT36-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT37-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT38-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT39-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT40-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT41-3PH P1.2 - - 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. 
FLT42-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT43-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT44-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT45-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT46-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT47-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT48-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT49-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT50-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT51-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT52-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT53-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT54-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT55-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT56-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT57-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT58-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT59-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT60-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT61-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT62-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 



 

                                                              Surplus Impact Study GEN-2024-SR16 
                                                                                                      Technical Report REP-2094 

 
 

 
 
Mitsubishi Electric                                                                                                          Power Systems 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. 
FLT63-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT64-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT65-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT66-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT67-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT68-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT69-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT70-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT71-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT72-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT73-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT74-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT75-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT76-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT77-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT78-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT79-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT80-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT81-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT82-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT83-3PH P1.2 - - 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. 
FLT84-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT85-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT86-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT87-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT88-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT89-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT90-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT91-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT92-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT93-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT94-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT95-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT96-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT97-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT98-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT99-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 
FLT100-

3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT101-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT102-
3PH P1.2 - - 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. 
FLT103-

3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT104-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT105-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT106-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT107-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT108-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT109-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT110-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT111-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT112-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT113-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT114-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT115-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT116-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT117-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT118-
3PH P1.2 - - 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. 
FLT119-

3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT120-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT121-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT122-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT123-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT124-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT125-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT126-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT127-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT128-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT129-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT130-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT131-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT132-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT133-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT134-
3PH P1.3 - - 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. 
FLT135-

3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT136-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT137-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT138-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT139-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT140-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT141-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT142-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT143-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT144-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT145-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT146-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT147-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT148-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT149-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT150-
3PH P1.3 - - Compliant G19-002 Stable - - Compliant G19-002 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. 
FLT151-

3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT152-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT153-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT154-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT155-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT156-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT157-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT158-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT159-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT160-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT161-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT162-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT163-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT164-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT165-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT166-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT167-SB P4.2 - - 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. 
FLT168-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT169-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT170-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT171-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT172-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT173-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT174-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT175-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT176-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT177-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT178-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT179-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT180-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT181-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT182-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT183-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT184-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT185-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT186-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT187-PO P6.1 - - 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-2024-SR16 SGF observed during the simulated faults for Scenario 
2 (SGF = 100 MW, EGF = 880.1 MW for SP conditions and 928.1 MW for WP conditions). 
 
Refer to Table 5-5 for a summary of results for the stability analysis for the contingencies listed in 
Table 5-3.  Table 5-5 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 D for a complete set of plots for all contingencies for 2025 Summer Peak and 2025 
Winter Peak conditions. 
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Table 5-5. 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. 
FLT1-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT2-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT3-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT4-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT5-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT6-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT7-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT8-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT9-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT10-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT11-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT12-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT13-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT14-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT15-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT16-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT17-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT18-3PH P1.2 - - 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. 
FLT19-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT20-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT21-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT22-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT23-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT24-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT25-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT26-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT27-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT28-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT29-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT30-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT31-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT32-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT33-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT34-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT35-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT36-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT37-3PH P1.2 - - 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. 
FLT38-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT39-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT40-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT41-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT42-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT43-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT44-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT45-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT46-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT47-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT48-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT49-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT50-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT51-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT52-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT53-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT54-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT55-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT56-3PH P1.2 - - 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. 
FLT57-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT58-3PH P1.2 - - Compliant None Stable - - Compliant G19-002 Stable 

FLT59-3PH P1.2 - - Compliant None Stable - - Compliant G19-002 Stable 

FLT60-3PH P1.2 - - Compliant None Stable - - Compliant G19-002 Stable 

FLT61-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT62-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT63-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT64-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT65-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT66-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT67-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT68-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT69-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT70-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT71-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT72-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT73-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT74-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT75-3PH P1.2 - - 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. 
FLT76-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT77-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT78-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT79-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT80-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT81-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT82-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT83-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT84-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT85-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT86-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT87-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT88-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT89-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT90-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT91-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT92-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT93-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT94-3PH P1.2 - - 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. 
FLT95-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT96-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT97-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT98-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT99-3PH P1.2 - - Compliant None Stable - - Compliant None Stable 
FLT100-

3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT101-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT102-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT103-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT104-
3PH P1.2 - - Compliant None Stable - - Compliant G19-002 Stable 

FLT105-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT106-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT107-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT108-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT109-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT110-
3PH P1.2 - - 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. 
FLT111-

3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT112-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT113-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT114-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT115-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT116-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT117-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT118-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT119-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT120-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT121-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT122-
3PH P1.2 - - Compliant None Stable - - Compliant None Stable 

FLT123-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT124-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT125-
3PH P1.3 - - 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. 
FLT126-

3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT127-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT128-
3PH P1.3 - - Compliant None Stable - - Compliant G19-002 Stable 

FLT129-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT130-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT131-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT132-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT133-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT134-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT135-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT136-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT137-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT138-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT139-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT140-
3PH P1.3 - - 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. 
FLT141-

3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT142-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT143-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT144-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT145-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT146-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT147-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT148-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT149-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT150-
3PH P1.3 - - Compliant G19-002 Stable - - Compliant G19-002 Stable 

FLT151-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT152-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT153-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT154-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT155-
3PH P1.3 - - 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. 
FLT156-

3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT157-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT158-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT159-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT160-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT161-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT162-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT163-
3PH P1.3 - - Compliant None Stable - - Compliant None Stable 

FLT164-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT165-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT166-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT167-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT168-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT169-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT170-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT171-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT172-SB P4.2 - - 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. 
FLT173-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT174-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT175-SB P4.2 - - Compliant None Stable - - Compliant None Stable 

FLT176-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT177-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT178-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT179-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT180-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT181-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT182-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT183-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT184-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT185-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT186-PO P6.1 - - Compliant None Stable - - Compliant None Stable 

FLT187-PO P6.1 - - 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. 
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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-2024-SR16 may utilize the requested 100 MW of Surplus Interconnection Service being 
made available by Northeastern Power Plant 1 and 2. 
 
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 1,125 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. 
  



 

                                                                               Surplus Impact Study GEN-2024-SR16 
                                                                                                 Technical Report REP-2094 

 
 

 
 

Mitsubishi Electric         67                  Power System Engineering 
Power Products, Inc (MEPPI)                                     Division (PSED) 
 

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 1,125 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 is a legacy unit that doesn’t 
have a GIA. However, SPP determined that the surplus interconnection required short circuit and 
dynamic stability analyses. 
 
SUMMARY OF REACTIVE POWER ANALYSIS 
 
The results of the reactive power analysis showed that the GEN-2024-SR16 project requires a 0.1 
MVAr shunt reactor on the 34.5 kV bus of the project substation or equivalent support. 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-2024-SR16 contribution 
to three-phase fault currents in the immediate transmission systems at or near the GEN-2024-SR16 
POI was no greater than 47.04 kA. All three-phase fault current levels within 5 buses of the POI with 
the GEN-2024-SR16 generator online were below 48 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-2024-SR16 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 frequency protection settings provided by the respective generator interconnection 
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requesters. In these instances, the frequency protection settings were disabled and was determined the 
frequency trip events did not impact system stability.  
 
In conclusion of this analysis, SPP has determined that GEN-2024-SR16 may utilize the requested 
100 MW of Surplus Interconnection Service being made available by the EGF. The combined 
generation from both the EGF and the SGF may not exceed 1,125 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-2024-SR16 DYNAMIC MODEL DATA 
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The dynamic data for GEN-2024-SR16 is shown below: 
/******************************************************************************** 

// 32 x SMA SCS-3950-UP-US  

// Total Installed MW = 100.089 MW injecting to 100 MW at POI 

 

@!/BUSNO                                   MODEL                                   ModelName                               IC                                      

IT                                       

   101                                     'USRBUS'                                'SMAHYCF20'                             504                                     

0                                        

@!/NoOfICONS                               NoOfCONS                                NoOfStates                              NoOfVars                                

RBus                                     

   34                                      252                                     10                                      404                                     101                                      

@!/FrobusPCC                               ToBusPCC                                CID                                     FrtBusNumber                            

PowerFlowReverse                         

   101                                     100                                     -1                                      0                                       0                                        

@!/Reserved                                OUTPUT_LOG_EN                           Reserved                                SysCfg                                  

PV1_Fro_Bus                              

   0                                       1                                       0                                       2                                       0                                        

@!/PV1_To_Bus                              CID_PV1                                 PV2_Fro_Bus                             PV2_To_Bus                              

CID_PV2                                  

   0                                       -1                                      0                                       0                                       -1                                       

@!/PV3_Fro_Bus                             PV3_To_Bus                              CID_PV3                                 PV4_Fro_Bus                             

PV4_To_Bus                               

   0                                       0                                       -1                                      0                                       0                                        

@!/CID_PV4                                 BESS1_Fro_Bus                           BESS1_To_Bus                            CID_BESS1                               

BESS2_Fro_Bus                            

   -1                                      205                                     204                                     -1                                      0                                        

@!/BESS2_To_Bus                            CID_BESS2                               BESS3_Fro_Bus                           

BESS3_To_Bus                            CID_BESS3                                

   0                                       -1                                      0                                       0                                       -1                                       

@!/BESS4_Fro_Bus                           BESS4_To_Bus                            CID_BESS4                               CycleTime                               

Poi_freq_flt_tm                          

   0                                       0                                       -1                                      40                                      0.02                                     
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@!/Poi_power_flt_tm                        Poi_Base_KV                             HyconToInv_AtPwr_TmDelay                

HyconToInv_RtPwr_TmDelay                PvPwrAtMaxTot                            

   0.02                                    345000                                  0.02                                    0.02                                    0                                        

@!/PvPwrRtMaxTot                           PvPwrApMaxTot                           BESSPwrAtMaxTot                         

BESSPwrRtMaxTot                         BESSPwrApMaxTot                          

   0                                       0                                       120000                                  72000                                   

120000                                   

@!/Reserved                                ExtPwrApLim                             ExtPwrAtLimHi                           ExtPwrAtLimLo                           

PwrAtLimSale                             

   0                                       120000                                  100000                                  -100000                                 

100000                                   

@!/ExtPwrRtLimHi                           ExtPwrRtLimLo                           QVARScale                               Reserved                                

Reserved                                 

   33000                                   -33000                                  0.6                                     0                                       0                                        

@!/Reserved                                Reserved                                BatPwrAtCtrl.CtrlKi                     

BatPwrAtCtrl.CtrlKp                     BatPwrAtCtrl.DynSpntSwitchHysPc          

   0                                       0                                       2                                       0                                       0                                        

@!/BatPwrAtCtrl.Ena                        BatPwrAtCtrl.EnaAdapCtrl                BatPwrAtCtrl.EnaDynSpntSwitch           

BatPwrAtCtrl.EnaStepReset               BatPwrAtCtrl.FeedForwardOffset           

   1                                       0                                       0                                       0                                       0                                        

@!/BatPwrAtCtrl.MeasFilterTm               BatPwrAtCtrl.OvershootResetPc           BatPwrAtCtrl.PiCtrlLimPc                

BatPwrAtCtrl.PilotControlGain           BatPwrAtCtrl.SpntDelaySamples            

   0                                       100                                     100                                     0                                       3                                        

@!/BatPwrAtCtrl.StepResetThrsldPc          Dispatch.EnaPrioBatPwrAt                Dispatch.PvBatSpntSplitPc               

Dispatch.PwrRtDispatchMode              EgyShift.ChrFromPvSpntLimPc              

   20                                      1                                       50                                      0                                       50                                       

@!/EgyShift.DisBatSpntLimPc                FCASCont.DelayedActTm                   FCASCont.DelayedDelTm                   

FCASCont.Ena                            FCASCont.EnaDelayedLower                 

   10                                      60                                      600                                     0                                       1                                        

@!/FCASCont.EnaDelayedRaise                FCASCont.EnaFastLower                   FCASCont.EnaFastRaise                   

FCASCont.EnaSlowLower                   FCASCont.EnaSlowRaise                    

   1                                       1                                       1                                       1                                       1                                        
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@!/FCASCont.FastDelTm                      FCASCont.FrqOffsets[1]                  FCASCont.FrqOffsets[2]                  

FCASCont.FrqOffsets[3]                  FCASCont.FrqOffsets[4]                   

   60                                      1.6                                     -1                                      -0.15                                   0.15                                     

@!/FCASCont.FrqOffsets[5]                  FCASCont.FrqOffsets[6]                  FCASCont.FrqOffsets[7]                  

FCASCont.FrqOffsets[8]                  FCASCont.FrqOffsets[9]                   

   1                                       1.1                                     1.2                                     1.3                                     1.4                                      

@!/FCASCont.FrqOffsets[10]                 FCASCont.FrqRecoverOffsets[1]           FCASCont.FrqRecoverOffsets[2]           

FCASCont.PwrAtDataPc[1]                 FCASCont.PwrAtDataPc[2]                  

   1.5                                     -0.1                                    0.1                                     -100                                    100                                      

@!/FCASCont.PwrAtDataPc[3]                 FCASCont.PwrAtDataPc[4]                 FCASCont.PwrAtDataPc[5]                 

FCASCont.PwrAtDataPc[6]                 FCASCont.PwrAtDataPc[7]                  

   0                                       0                                       -100                                    -100                                    -100                                     

@!/FCASCont.PwrAtDataPc[8]                 FCASCont.PwrAtDataPc[9]                 FCASCont.PwrAtDataPc[10]                

FCASCont.SlowActTm                      FCASCont.SlowDelTm                       

   -100                                    -100                                    -100                                    6                                       300                                      

@!/FixCosPhi.CosPhiExtModExp               FixCosPhi.CosPhiExtModImp               FixCosPhi.CosPhiLimLo                   

FixCosPhi.ExtSpntMode                   FixCosPhi.PwrAtFilterTm                  

   1041                                    1041                                    0.8                                     1                                       1                                        

@!/FrqDroop.ActDelay                       FrqDroop.DroopMode                      FrqDroop.Ena                            

FrqDroop.EnaActFrt                      FrqDroop.EnaPrioFrqResp                  

   0.1                                     3                                       1                                       0                                       0                                        

@!/FrqDroop.EnaRamp                        FrqDroop.EnaShiftPreFaultVal            FrqDroop.FrqOffsets[1]                  

FrqDroop.FrqOffsets[2]                  FrqDroop.FrqOffsets[3]                   

   0                                       0                                       -1.2                                    -0.015                                  0                                        

@!/FrqDroop.FrqOffsets[4]                  FrqDroop.FrqOffsets[5]                  FrqDroop.FrqOffsets[6]                  

FrqDroop.FrqOffsets[7]                  FrqDroop.FrqOffsets[8]                   

   0.015                                   1.2                                     2.0                                     2.1                                     2.2                                      

@!/FrqDroop.FrqOffsets[9]                  FrqDroop.FrqOffsets[10]                 FrqDroop.MaxPwrDecrease                 

FrqDroop.MaxRelPwrIncrease              FrqDroop.MinHoldTm                       

   2.3                                     2.4                                     200                                     1000000                                 0.5                                      

@!/FrqDroop.MinPwrSpnt                     FrqDroop.OverFrqMode                    FrqDroop.PwrAtDataPc[1]                 

FrqDroop.PwrAtDataPc[2]                 FrqDroop.PwrAtDataPc[3]                  

   0                                       0                                       200                                     100                                     100                                      
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@!/FrqDroop.PwrAtDataPc[4]                 FrqDroop.PwrAtDataPc[5]                 FrqDroop.PwrAtDataPc[6]                 

FrqDroop.PwrAtDataPc[7]                 FrqDroop.PwrAtDataPc[8]                  

   100                                     0                                       0                                       0                                       0                                        

@!/FrqDroop.PwrAtDataPc[9]                 FrqDroop.PwrAtDataPc[10]                FrqDroop.PwrAtRateMax                   

FrqDroop.ResetFrqOffset[1]              FrqDroop.ResetFrqOffset[2]               

   0                                       0                                       6000                                    -0.015                                  0.015                                    

@!/FrqDroop.ResetMode                      FrqDroop.ResetTm                        FrqDroop.UnderFrqMode                   

FrqDroop.UseBatPwr                      FrtDetection.Ena                         

   2                                       0                                       2                                       1                                       1                                        

@!/FrtDetection.FilterTm                   FrtDetection.PreFrtSamples              FrtDetection.RefMode                    

FrtDetection.StopDelay                  FrtDetection.ThrsldMode                  

   20                                      5                                       0                                       0.2                                     1                                        

@!/FrtDetection.VtgLoLimPc                 FrtDetection.VtgUpLimPc                 GridService.EnaFrqRespForPv             

GridService.EnaPrioBatFrqResp           GridService.FrqPoiCompFactor             

   80                                      115                                     0                                       0                                       0                                        

@!/GridService.FrqPoiDynMod                GridService.FrqPoiFilterTm              GridService.FrqPoiRateMax               

GridService.PoiPwrAtCtrlMode            GridService.PwrApNomPoi                  

   1                                       0                                       0.04                                    2                                       120000                                   

@!/GridService.PwrApPrioMode               GridService.PwrAtNomPoi                 GridService.PwrAtPoiFilterTm            

GridService.PwrRtNomPoi                 GridService.PwrRtPoiFilterTm             

   2                                       100000                                  0                                       33000                                   0                                        

@!/GridVtgCtrl.Ena                         GridVtgCtrl.IntGain                     GridVtgCtrl.IntLimAwu                   

GridVtgCtrl.PropGain                    GridVtgCtrl.VtgFilterTm                  

   0                                       5                                       0.5                                     0                                       0                                        

@!/PvPwrAtCtrl.CtrlKi                      PvPwrAtCtrl.CtrlKp                      PvPwrAtCtrl.DynSpntSwitchHysPc          

PvPwrAtCtrl.Ena                         PvPwrAtCtrl.EnaAdapCtrl                  

   2                                       0                                       0                                       0                                       0                                        

@!/PvPwrAtCtrl.EnaDynSpntSwitch            PvPwrAtCtrl.EnaStepReset                PvPwrAtCtrl.FeedForwardOffset           

PvPwrAtCtrl.MeasFilterTm                PvPwrAtCtrl.OvershootResetPc             

   0                                       0                                       0                                       0                                       100                                      

@!/PvPwrAtCtrl.PiCtrlLimPc                 PvPwrAtCtrl.PilotControlGain            PvPwrAtCtrl.SpntDelaySamples            

PvPwrAtCtrl.StepResetThrsldPc           PwrRt.PwrRtCtrlMode                      

   100                                     0                                       2                                       100                                     1069                                     
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@!/PwrRtCtrl.CtrlKi                        PwrRtCtrl.CtrlKp                        PwrRtCtrl.DynSpntSwitchHysPc            

PwrRtCtrl.Ena                           PwrRtCtrl.EnaAdapCtrl                    

   1                                       0                                       0                                       1                                       0                                        

@!/PwrRtCtrl.EnaDynSpntSwitch              PwrRtCtrl.EnaStepReset                  PwrRtCtrl.FeedForwardOffset             

PwrRtCtrl.MeasFilterTm                  PwrRtCtrl.OvershootResetPc               

   0                                       0                                       0                                       0                                       100                                      

@!/PwrRtCtrl.PiCtrlLimPc                   PwrRtCtrl.PilotControlGain              PwrRtCtrl.SpntDelaySamples              

PwrRtCtrl.StepResetThrsldPc             PwrRtPwrAtLim.Ena                        

   100                                     0                                       3                                       20                                      0                                        

@!/PwrRtPwrAtLim.PwrAtFilterTm             PwrRtPwrAtLim.PwrAtLimHiPc[1]           

PwrRtPwrAtLim.PwrAtLimHiPc[2]           PwrRtPwrAtLim.PwrAtLimHiPc[3]           

PwrRtPwrAtLim.PwrAtLimHiPc[4]            

   0                                       0                                       50                                      70                                      100                                      

@!/PwrRtPwrAtLim.PwrAtLimHiPc[5]           PwrRtPwrAtLim.PwrAtLimHiPc[6]           

PwrRtPwrAtLim.PwrAtLimHiPc[7]           PwrRtPwrAtLim.PwrAtLimHiPc[8]           

PwrRtPwrAtLim.PwrAtLimHiPc[9]            

   101                                     102                                     103                                     104                                     105                                      

@!/PwrRtPwrAtLim.PwrAtLimHiPc[10]          PwrRtPwrAtLim.PwrAtLimLoPc[1]           

PwrRtPwrAtLim.PwrAtLimLoPc[2]           PwrRtPwrAtLim.PwrAtLimLoPc[3]           

PwrRtPwrAtLim.PwrAtLimLoPc[4]            

   106                                     0                                       50                                      70                                      100                                      

@!/PwrRtPwrAtLim.PwrAtLimLoPc[5]           PwrRtPwrAtLim.PwrAtLimLoPc[6]           

PwrRtPwrAtLim.PwrAtLimLoPc[7]           PwrRtPwrAtLim.PwrAtLimLoPc[8]           

PwrRtPwrAtLim.PwrAtLimLoPc[9]            

   101                                     102                                     103                                     104                                     105                                      

@!/PwrRtPwrAtLim.PwrAtLimLoPc[10]          PwrRtPwrAtLim.PwrRtLimHiPc[1]           

PwrRtPwrAtLim.PwrRtLimHiPc[2]           PwrRtPwrAtLim.PwrRtLimHiPc[3]           

PwrRtPwrAtLim.PwrRtLimHiPc[4]            

   106                                     60                                      60                                      40                                      40                                       

@!/PwrRtPwrAtLim.PwrRtLimHiPc[5]           PwrRtPwrAtLim.PwrRtLimHiPc[6]           

PwrRtPwrAtLim.PwrRtLimHiPc[7]           PwrRtPwrAtLim.PwrRtLimHiPc[8]           

PwrRtPwrAtLim.PwrRtLimHiPc[9]            

   40                                      40                                      40                                      40                                      40                                       
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@!/PwrRtPwrAtLim.PwrRtLimHiPc[10]          PwrRtPwrAtLim.PwrRtLimLoPc[1]           

PwrRtPwrAtLim.PwrRtLimLoPc[2]           PwrRtPwrAtLim.PwrRtLimLoPc[3]           

PwrRtPwrAtLim.PwrRtLimLoPc[4]            

   40                                      -60                                     -60                                     -60                                     -60                                      

@!/PwrRtPwrAtLim.PwrRtLimLoPc[5]           PwrRtPwrAtLim.PwrRtLimLoPc[6]           

PwrRtPwrAtLim.PwrRtLimLoPc[7]           PwrRtPwrAtLim.PwrRtLimLoPc[8]           

PwrRtPwrAtLim.PwrRtLimLoPc[9]            

   -60                                     -60                                     -60                                     -60                                     -60                                      

@!/PwrRtPwrAtLim.PwrRtLimLoPc[10]          SpntRamp.EnaPwrAtRampTm                 

SpntRamp.BatPwrAtRiseRateMax            SpntRamp.PvPwrAtRiseRateMax             SpntRamp.PwrAtRampTm                     

   -60                                     0                                       100                                     0                                       300                                      

@!/SpntRamp.PwrAtRateMax                   SpntRamp.PwrAtResetThrsldPc             SpntRamp.PwrAtSpntFilterTm              

SpntRamp.PwrRtRateMax                   SpntRamp.PwrRtSpntFilterTm               

   6000                                    5                                       0                                       6000                                    0                                        

@!/VtgPwrRtDroop.PwrRtDataPcDbHi           VtgPwrRtDroop.PwrRtDataPcDbLo           

VtgPwrRtDroop.PwrRtDataPc[1]            VtgPwrRtDroop.PwrRtDataPc[2]            VtgPwrRtDroop.PwrRtDataPc[3]             

   0                                       0                                       200                                     200                                     200                                      

@!/VtgPwrRtDroop.PwrRtDataPc[4]            VtgPwrRtDroop.PwrRtDataPc[5]            

VtgPwrRtDroop.PwrRtDataPc[6]            VtgPwrRtDroop.PwrRtDataPc[7]            VtgPwrRtDroop.PwrRtDataPc[8]             

   200                                     100                                     -100                                    -200                                    -200                                     

@!/VtgPwrRtDroop.PwrRtDataPc[9]            VtgPwrRtDroop.PwrRtDataPc[10]           VtgPwrRtDroop.SpntSrc                   

VtgPwrRtDroop.VtgBreakpoints[1]         VtgPwrRtDroop.VtgBreakpoints[2]          

   -200                                    -200                                    2                                       -8                                      -7                                       

@!/VtgPwrRtDroop.VtgBreakpoints[3]         VtgPwrRtDroop.VtgBreakpoints[4]         

VtgPwrRtDroop.VtgBreakpoints[5]         VtgPwrRtDroop.VtgBreakpoints[6]         

VtgPwrRtDroop.VtgBreakpoints[7]          

   -6                                      -5                                      -4                                      4                                       5                                        

@!/VtgPwrRtDroop.VtgBreakpoints[8]         VtgPwrRtDroop.VtgBreakpoints[9]         

VtgPwrRtDroop.VtgBreakpoints[10]        VtgPwrRtDroop.VtgFilterTm               VtgPwrRtDroop.VtgSpntFilterTm            

   6                                       7                                       8                                       0                                       0                                        

//End_of_model_data// 
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@!/BESS_BUSNO                              MODEL                                   MCHID                                   ModelName                               

IC                                       

   205                                     'USRMDL'                                1                                       'SMASC190'                              

1                                        

@!/IT                                      NoOfICONS                               NoOfCONS                                NoOfStates                              

NoOfVars                                 

   1                                       1                                       200                                     60                                      300                                      

@!/SlackBusNumber                          Pprim                                   PWNom                                   QVArNom                                 

PFLim                                    

   9999                                    1                                       1                                       0                                       0.8                                      

@!/PFPF                                    PFPFExt                                 QVArMod                                 QoDEna                                  

QoDQMax                                  

   1                                       0                                       1                                       0                                       0.3                                      

@!/VarCtlVol_Volref                        VarCtlVol_VolDB                         VarCtlVol_VarGra                        

VarCtlVol_VarMax                        VarCtlVol_VarTm                          

   1                                       0                                       5                                       0.5                                     2                                        

@!/PFPFExtStr                              PFPFStr                                 PFWStr                                  PFPFExtStop                             

PFPFStop                                 

   0                                       0.9                                     0.5                                     1                                       0.9                                      

@!/PFWStop                                 WctlHzMod                               PHzStr                                  PhzStop                                 

PWGra                                    

   0.9                                     0                                       0.2                                     0.05                                    0.4                                      

@!/Wgra                                    VarGra                                  FRTMod                                  FRTArGraNom                             

FRTArGraNomHi                            

   2                                       2                                       2                                       2                                       2                                        

@!/FRTArGraNomLo                           FRTDbVolMax                             FRTDbVolMaxHyst                         

FRTDbVolMin                             FRTDbVolMinHyst                          

   2                                       0.1                                     0.08                                    0.1                                     0.08                                     

@!/FRT_AmpDGra                             Reserved                                VarCmdFilTm                             

FRT_VolFilMod                           FRT_VolDFilTm                            

   10                                      1                                       0                                       1                                       0.04                                     

@!/FRT_WaitTm                              FRT_AmpQGra                             FRTSpkMtgLo                             

FRTSpkMtgHi                             Reserved                                 
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   0.02                                    10                                      0.8                                     0.82                                    0                                        

@!/Reserved                                Reserved                                VCtl_Hi5Lim                             VCtl_Hi5LimTm                           

VCtl_Hi4Lim                              

   0.125                                   0.1                                     1.2                                     0.16                                    1.16                                     

@!/VCtl_Hi4LimTm                           VCtl_Hi3Lim                             VCtl_Hi3LimTm                           

VCtl_Hi2Lim                             VCtl_Hi2LimTm                            

   0.6                                     1.14                                    1                                       1.12                                    2                                        

@!/VCtl_Hi1Lim                             VCtl_Hi1LimTm                           VCtl_Lo1Lim                             

VCtl_Lo1LimTm                           VCtl_Lo2Lim                              

   1.1                                     5                                       0.9                                     5                                       0.8                                      

@!/VCtl_Lo2LimTm                           VCtl_Lo3Lim                             VCtl_Lo3LimTm                           

VCtl_Lo4Lim                             VCtl_Lo4LimTm                            

   2                                       0.7                                     1                                       0.6                                     0.6                                      

@!/VCtl_Lo5Lim                             VCtl_Lo5LimTm                           HzCtl_Hi6Lim                            

HzCtl_Hi6LimTm                          HzCtl_Hi5Lim                             

   0.2                                     0.16                                    65                                      0.1                                     64                                       

@!/HzCtl_Hi5LimTm                          HzCtl_Hi4Lim                            HzCtl_Hi4LimTm                          

HzCtl_Hi3Lim                            HzCtl_Hi3LimTm                           

   0.2                                     63.5                                    0.4                                     62                                      1                                        

@!/HzCtl_Hi2im                             HzCtl_Hi2LimTm                          HzCtl_Hi1Lim                            

HzCtl_Hi1LimTm                          HzCtl_Lo1Lim                             

   61.5                                    2                                       61                                      5                                       59                                       

@!/HzCtl_Lo1LimTm                          HzCtl_Lo2Lim                            HzCtl_Lo2LimTm                          

HzCtl_Lo3Lim                            HzCtl_Lo3LimTm                           

   5                                       58                                      2                                       57.5                                    1                                        

@!/HzCtl_Lo4Lim                            HzCtl_Lo4LimTm                          HzCtl_Lo5im                             

HzCtl_Lo5LimTm                          HzCtl_Lo6Lim                             

   57                                      0.8                                     56                                      0.2                                     55                                       

@!/HzCtl_Lo6LimTm                          KPLL1                                   PLLFlag                                 KPPLL2                                  

KIPLL2                                   

   0.1                                     30                                      10                                      50                                      30                                       

@!/HzFltTm                                 PLLFlag2                                KPPLL3                                  KIPLL3                                  

Reserved                                 
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   0                                       0                                       5                                       0.3                                     0                                        

@!/Reserved                                GenTrpFlag                              PprioEna                                SMASCSFlag                              

DischargeTm                              

   0                                       0                                       0                                       1                                       14400                                    

@!/SOCIni                                  KP_C                                    KI_C                                    CDB                                     

Cnom                                     

   0.7                                     1                                       0.001                                   0                                       0.7                                      

@!/FSCScale                                ChargePMax                              ChargePMin                              PC_BUS                                  

QVArScale                                

   1                                       1                                       1                                       101                                     0.6                                      

@!/VREps                                   FRT_AmpDLim                             FRT_AmpQLim                             Reserved                                

Reserved                                 

   0.1                                     2                                       2                                       0                                       0                                        

@!/GriMngInvVArMod                         VarCtlVolLoVolRef3                      VarCtlVolLoVolRef2                      

VarCtlVolLoVolRef1HiVolRef1             VarCtlVolHiVolRef2                       

   0                                       0.85                                    0.92                                    1                                       1.08                                     

@!/VarCtlVolHiVolRef3                      VarCtlVolLoGra3                         VarCtlVolLoGra2                         

VarCtlVolLoGra1                         VarCtlVolHiGra1                          

   1.15                                    2                                       0.1                                     2                                       1.5                                      

@!/VarCtlVolHiGra2                         VarCtlVolHiGra3                         VarCtlVolVArSptFilTm                    

VolNomSpt                               Frt_AmpQFilTm                            

   1                                       2                                       0.5                                     1                                       20                                       

@!/IniSchemeFlag                           VArCtlVolVolNomSptMod                   VarCtlVolVolFilTm                       

VarCtlVolVolMin                         VarCtlVolVolMax                          

   1                                       0                                       0.5                                     0.9                                     1.1                                      

@!/PwrCtl_VolDQFilTm                       Reserved                                Reserved                                Reserved                                

Pll_Inv_Tlength                          

   0.46                                    0                                       0                                       0                                       0.01                                     

@!/Pll_Inv_Tsample                         Pll_Inv_TimeStep                        Pll_Inv_HzFilOff2On_Vol                 

Pll_Inv_HzFilOff2On_NomSum              Pll_Inv_HzFilOn2Off_NomSum               

   1.67E-04                                0.001                                   0.6                                     0.5                                     80                                       

@!/Pll_Inv_HzFilOn2Wt_Vol                  Pll_Inv_HzFilWt2On_Vol                  Pll_Inv_SetTm                           

Pll_Inv_DmpRto                          Pll_Inv_VolDQFilTm                       
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   0.75                                    0.65                                    0.05                                    2                                       0.01                                     

@!/Pll_Inv_VolDQRtg                        Pll_Inv_Fn                              Pll_Inv_HzGraLim                        

Pll_Inv_HzFilTm                         Reserved                                 

   514.392846                              60                                      300                                     0.1                                     0                                        

@!/Reserved                                Frt_LoGra3                              Frt_LoGra2                              Frt_LoGra1                              

Frt_LoVolRef1                            

   0                                       0                                       2                                       0                                       1                                        

@!/Frt_LoVolRef2                           Frt_LoVolRef3                           Frt_HiGra1                              Frt_HiGra2                              

Frt_HiGra3                               

   0.9                                     0                                       0                                       1.5                                     0                                        

@!/Frt_HiVolRef1                           Frt_HiVolRef2                           Frt_HiVolRef3                           WFilMod                                 

VarFilMod                                

   1                                       1.1                                     2                                       0                                       0                                        

@!/WFilTm                                  VarFilTm                                AmpScl                                  DCDCBatSize                             

Reserved                                 

   0                                       0                                       1                                       0                                       0                                        

@!/WSptMin                                 BatWSptMax                              BatWSptMin                              

Frt_AmpQFilTmInitMode                   Frt_AmpQFilTmInit                        

   0                                       0                                       0                                       0                                       0                                        

@!/SpikeVoltChgCyc                         SpikeCurrMode                           VArCtlVol_VolNomSptInit                 

IdMinPV                                 Reserved                                 

   2                                       0                                       1                                       0.0005                                  0                                        

@!/Reserved                                Reserved                                Reserved                                Reserved                                

Reserved                                 

   0                                       0                                       0                                       0                                       0                                        

@!/Reserved                                Reserved                                Reserved                                Reserved                                

Reserved                                 

   0                                       0                                       0                                       0                                       0                                        

@!/Reserved                                 

  0                                        

//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 Zone 3 Phase Fault Current Difference (ON-OFF) 

Distance 
from POI 

Bus 
Greater than 40 

kA Current 
GEN ON GEN OFF Change % 510396 

509755 WEKIWA-7 345 AEPW PSO_TULSA 23.7159 23.7159 0.0000 0.0000 4 FALSE 

509807 ONETA--7 345 AEPW PSO_TULSA 30.7965 30.7965 0.0000 0.0000 4 FALSE 

509852 T.NO.--7 345 AEPW PSO_TULSA 25.609 25.6091 0.0001 0.0004 3 FALSE 

509870 SAPLPRD7 345 AEPW PSO_TULSA 23.9755 23.9755 0.0000 0.0000 4 FALSE 

510380 DELWARE7 345 AEPW PSO_NORTHERN 12.2331 12.2331 0.0000 0.0000 4 FALSE 

510406 N.E.S.-7 345 AEPW PSO_NORTHERN 19.6927 19.6927 0.0000 0.0000 4 FALSE 

512650 GRDA1  7 345 GRDA GRDA 27.7142 27.7142 0.0000 0.0000 5 FALSE 

512694 CLEVLND7 345 GRDA GRDA 16.5889 16.5889 0.0000 0.0000 5 FALSE 

513596 IGLOOV 7 345 GRDA GR-LIN 21.1155 21.1155 0.0000 0.0000 4 FALSE 

514803 SOONER 7 345 OKGE ENID 30.0159 30.0159 0.0000 0.0000 4 FALSE 

560056 G15-066T 345 OKGE ENID 20.3908 20.3908 0.0000 0.0000 4 FALSE 

765720 GEN-2021-047 345 GRDA ZON_1 16.3091 16.3091 0.0000 0.0000 4 FALSE 

765721 G21-047-TAP 345 GRDA GR-LIN 16.6747 16.6747 0.0000 0.0000 4 FALSE 

300993 5ELMCRK 161 AECI KAMO-OK 13.8038 13.8038 0.0000 0.0000 5 FALSE 

300997 5KETONVL 161 AECI KAMO-OK 11.1986 11.1986 0.0000 0.0000 5 FALSE 

505609 KEYSTON5 161 SWPA 0 7.4836 7.4836 0.0000 0.0000 4 FALSE 

512627 COLINS 5 161 GRDA GRDA 12.6778 12.6778 0.0000 0.0000 5 FALSE 

512638 CATSAGR5 161 GRDA GRDA 24.9873 24.9874 0.0001 0.0004 4 FALSE 

512648 MAID   5 161 GRDA GRDA 47.0374 47.0375 0.0001 0.0002 5 TRUE 

512651 CLARMR 5 161 GRDA GRDA 13.4403 13.4403 0.0000 0.0000 3 FALSE 

512656 GRDA1  5 161 GRDA GRDA 46.4483 46.4483 0.0000 0.0000 5 TRUE 

512700 WAGNOR 5 161 GRDA GRDA 10.0561 10.0561 0.0000 0.0000 5 FALSE 

512742 WMAIN ST5 161 GRDA GR-LIN 29.5319 29.5319 0.0000 0.0000 5 FALSE 
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Bus 
Number Bus Name Bus 

kV Area Zone 3 Phase Fault Current Difference (ON-OFF) 

Distance 
from POI 

Bus 
Greater than 40 

kA Current 
GEN ON GEN OFF Change % 510396 

300131 4FISHERTP 138 AECI KAMO-OK 16.1133 16.1133 0.0000 0.0000 4 FALSE 

300140 4SILVCTY 138 AECI KAMO-OK 18.6741 18.6741 0.0000 0.0000 4 FALSE 

505610 KEYSTON4 138 SWPA 0 24.0585 24.0585 0.0000 0.0000 4 FALSE 

509714 CIP    4 138 AEPW PSO_TULSA 14.2215 14.2215 0.0000 0.0000 3 FALSE 

509715 CDC    4 138 AEPW PSO_TULSA 14.2116 14.2116 0.0000 0.0000 4 FALSE 

509722 SPNKY CK4 138 AEPW PSO_TULSA 31.6163 31.6163 0.0000 0.0000 4 FALSE 

509723 TER-NIT4 138 AEPW PSO_TULSA 13.7141 13.7141 0.0000 0.0000 5 FALSE 

509725 PCATOSA4 138 AEPW PSO_TULSA 11.8606 11.8606 0.0000 0.0000 5 FALSE 

509726 OWASO1_4 138 AEPW PSO_TULSA 14.6151 14.6151 0.0000 0.0000 3 FALSE 

509728 LLANE-E4 138 AEPW PSO_TULSA 20.6741 20.6741 0.0000 0.0000 5 FALSE 

509736 INOLA  4 138 AEPW PSO_TULSA 8.4507 8.4507 0.0000 0.0000 5 FALSE 

509743 DENVR-E4 138 AEPW PSO_TULSA 8.3791 8.3791 0.0000 0.0000 3 FALSE 

509746 DENVTAP4 138 AEPW PSO_TULSA 9.8388 9.8388 0.0000 0.0000 2 FALSE 

509752 INOLATP4 138 AEPW PSO_TULSA 9.9475 9.9475 0.0000 0.0000 4 FALSE 

509757 WEKIWA-4 138 AEPW PSO_TULSA 34.5618 34.5618 0.0000 0.0000 3 FALSE 

509770 LLAN WT4 138 AEPW PSO_TULSA 25.4235 25.4235 0.0000 0.0000 5 FALSE 

509771 LLAN ET4 138 AEPW PSO_TULSA 25.407 25.407 0.0000 0.0000 4 FALSE 

509784 A.A.---4 138 AEPW PSO_TULSA 17.5917 17.5917 0.0000 0.0000 4 FALSE 

509786 BA.N-ST4 138 AEPW PSO_TULSA 24.7182 24.7182 0.0000 0.0000 5 FALSE 

509787 DAWSN-N4 138 AEPW PSO_TULSA 18.4386 18.4386 0.0000 0.0000 4 FALSE 

509790 CATOOSA4 138 AEPW PSO_TULSA 37.4475 37.4475 0.0000 0.0000 3 FALSE 

509801 MOHAWK 4 138 AEPW PSO_TULSA 11.5069 11.5069 0.0000 0.0000 4 FALSE 

509802 MINGORD4 138 AEPW PSO_TULSA 17.5995 17.5995 0.0000 0.0000 4 FALSE 

509804 LLANETP4 138 AEPW PSO_TULSA 28.396 28.396 0.0000 0.0000 4 FALSE 
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Bus 
Number Bus Name Bus 

kV Area Zone 3 Phase Fault Current Difference (ON-OFF) 

Distance 
from POI 

Bus 
Greater than 40 

kA Current 
GEN ON GEN OFF Change % 510396 

509805 PP----W4 138 AEPW PSO_TULSA 8.7639 8.7639 0.0000 0.0000 3 FALSE 

509812 SHEFFD-4 138 AEPW PSO_TULSA 27.126 27.126 0.0000 0.0000 4 FALSE 

509815 S.S.---4 138 AEPW PSO_TULSA 30.0145 30.0145 0.0000 0.0000 4 FALSE 

509817 T.NO.--4 138 AEPW PSO_TULSA 37.2118 37.2119 0.0001 0.0003 1 FALSE 

509818 PP----E4 138 AEPW PSO_TULSA 8.1651 8.1651 0.0000 0.0000 4 FALSE 

509822 W.ED.-E4 138 AEPW PSO_TULSA 8.2109 8.2109 0.0000 0.0000 3 FALSE 

509823 WED-TAP4 138 AEPW PSO_TULSA 20.0402 20.0402 0.0000 0.0000 4 FALSE 

509825 YARCH-N4 138 AEPW PSO_TULSA 7.046 7.046 0.0000 0.0000 4 FALSE 

509835 TERNITP4 138 AEPW PSO_TULSA 16.5944 16.5944 0.0000 0.0000 3 FALSE 

509837 46ST--E4 138 AEPW PSO_TULSA 3.0664 3.0664 0.0000 0.0000 3 FALSE 

509839 CDC-ET 4 138 AEPW PSO_TULSA 19.7995 19.7995 0.0000 0.0000 2 FALSE 

509840 WHIRLPO4 138 AEPW PSO_TULSA 19.4623 19.4623 0.0000 0.0000 3 FALSE 

509841 PCATSAT4 138 AEPW PSO_TULSA 18.566 18.566 0.0000 0.0000 2 FALSE 

509842 CDC-WT 4 138 AEPW PSO_TULSA 20.5701 20.5702 0.0001 0.0005 2 FALSE 

509843 OWASO2_4 138 AEPW PSO_TULSA 14.5808 14.5808 0.0000 0.0000 1 FALSE 

509844 OWASOTP4 138 AEPW PSO_TULSA 15.7271 15.7272 0.0001 0.0006 2 FALSE 

509851 P&P WTP4 138 AEPW PSO_TULSA 15.9681 15.9681 0.0000 0.0000 2 FALSE 

509854 VERDIGS4 138 AEPW TS-KAMO 14.2698 14.2698 0.0000 0.0000 2 FALSE 

509860 OWAS1094 138 AEPW PSO_TULSA 15.0739 15.0739 0.0000 0.0000 1 FALSE 

509862 YARCHT 4 138 AEPW PSO_TULSA 9.2141 9.2141 0.0000 0.0000 2 FALSE 

509863 PPTAP  4 138 AEPW PSO_TULSA 10.8992 10.8992 0.0000 0.0000 3 FALSE 

509864 CLARTOK4 138 AEPW PSO_TULSA 14.2643 14.2643 0.0000 0.0000 1 FALSE 

509865 CARSONT4 138 AEPW PSO_TULSA 12.4819 12.4819 0.0000 0.0000 4 FALSE 

509884 SKIATOK4 138 AEPW PSO_TULSA 11.0287 11.0287 0.0000 0.0000 2 FALSE 
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Bus 
Number Bus Name Bus 

kV Area Zone 3 Phase Fault Current Difference (ON-OFF) 

Distance 
from POI 

Bus 
Greater than 40 

kA Current 
GEN ON GEN OFF Change % 510396 

509886 E41ST_W4 138 AEPW PSO_TULSA 22.44 22.44 0.0000 0.0000 5 FALSE 

509887 OWAS88_4 138 AEPW PSO_TULSA 17.5833 17.5833 0.0000 0.0000 3 FALSE 

509892 141PINE4 138 AEPW PSO_TULSA 21.2893 21.2893 0.0000 0.0000 5 FALSE 

509895 T.NO.2-4 138 AEPW PSO_TULSA 37.1791 37.1791 0.0000 0.0000 2 FALSE 

509899 BIRDCREE-4 138 AEPW PSO_TULSA 17.9767 17.9768 0.0001 0.0006 3 FALSE 

509900 46ST-TP-4 138 AEPW PSO_TULSA 10.09 10.09 0.0000 0.0000 2 FALSE 

510378 SCOFCTY4 138 AEPW PSO_NORTHERN 8.9757 8.9757 0.0000 0.0000 5 FALSE 

510384 WATOVA 4 138 AEPW TS-KAMO 9.3934 9.3935 0.0001 0.0011 1 FALSE 

510385 RICE CK4 138 AEPW TS-KAMO 11.6883 11.6883 0.0000 0.0000 1 FALSE 

510386 NBVILLE4 138 AEPW TS-KAMO 9.7291 9.7291 0.0000 0.0000 3 FALSE 

510388 BARNSAL4 138 AEPW PSO_NORTHERN 6.948 6.948 0.0000 0.0000 3 FALSE 

510390 BV-COM-4 138 AEPW PSO_NORTHERN 10.5771 10.5771 0.0000 0.0000 3 FALSE 

510391 BV-SE--4 138 AEPW PSO_NORTHERN 12.5395 12.5395 0.0000 0.0000 2 FALSE 

510394 BLUESTM4 138 AEPW PSO_NORTHERN 8.6747 8.6747 0.0000 0.0000 3 FALSE 

510395 MOUNDRD4 138 AEPW PSO_NORTHERN 9.5819 9.5819 0.0000 0.0000 4 FALSE 

510396 N.E.S.-4 138 AEPW PSO_NORTHERN 36.0309 36.0313 0.0004 0.0011 0 FALSE 

510397 NOWATA-4 138 AEPW PSO_NORTHERN 8.7308 8.7308 0.0000 0.0000 2 FALSE 

510410 CHELSA4 138 AEPW PSO_NORTHERN 6.2656 6.2656 0.0000 0.0000 2 FALSE 

510413 HAWTHRN4 138 AEPW PSO_NORTHERN 20.8179 20.818 0.0001 0.0005 1 FALSE 

510417 VINTAJC4 138 AEPW PSO_NORTHERN 5.2113 5.2113 0.0000 0.0000 5 FALSE 

510422 COFFEYT4 138 AEPW PSO_NORTHERN 10.3038 10.3038 0.0000 0.0000 5 FALSE 

510429 ALWUETP4 138 AEPW PSO_NORTHERN 5.9964 5.9964 0.0000 0.0000 3 FALSE 

510430 ALLUWE 4 138 AEPW PSO_NORTHERN 5.3941 5.3941 0.0000 0.0000 5 FALSE 

510433 BARNPMP4 138 AEPW PSO_NORTHERN 6.9046 6.9046 0.0000 0.0000 4 FALSE 
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Bus 
Number Bus Name Bus 

kV Area Zone 3 Phase Fault Current Difference (ON-OFF) 

Distance 
from POI 

Bus 
Greater than 40 

kA Current 
GEN ON GEN OFF Change % 510396 

510435 ELIZACK4 138 AEPW PSO_NORTHERN 9.5358 9.5358 0.0000 0.0000 5 FALSE 

510437 ROCKPT-4 138 AEPW PSO_TULSA 8.8344 8.8344 0.0000 0.0000 5 FALSE 

512707 CLARMR 4 138 GRDA GRDA 13.9097 13.9097 0.0000 0.0000 2 FALSE 

512726 SILVCTYGR4 138 GRDA GRDA-MUN 18.4442 18.4442 0.0000 0.0000 5 FALSE 

512729 CLEVLND 4 138 GRDA GRDA 25.2747 25.2747 0.0000 0.0000 4 FALSE 

513124 OOLOGAHKM 4 138 GRDA KAMO-OK 21.1647 21.1648 0.0001 0.0005 1 FALSE 

533002 DEARING4 138 WERE SEAST 9.607 9.607 0.0000 0.0000 5 FALSE 

547486 HOC404 4 138 EMDE BAXTER 6.6746 6.6747 0.0001 0.0015 5 FALSE 

560389 GEN-2010-055 138 AEPW PSO_TULSA 34.5618 34.5618 0.0000 0.0000 4 FALSE 

762636 GEN-2018-028 138 OKGE ZON_1 37.1621 37.1622 0.0001 0.0003 4 FALSE 

509794 BCIRCLE2 69 AEPW PSO_TULSA 9.5074 9.5074 0.0000 0.0000 5 FALSE 

509799 CATOOSA2 69 AEPW PSO_TULSA 10.6249 10.6249 0.0000 0.0000 4 FALSE 

510389 BV-COM-2 69 AEPW PSO_NORTHERN 5.1191 5.1191 0.0000 0.0000 5 FALSE 

510418 VINTAJC2 69 AEPW PSO_NORTHERN 6.629 6.629 0.0000 0.0000 5 FALSE 

512624 CENTLFT2 69 GRDA GRDA-MUN 11.8512 11.8512 0.0000 0.0000 5 FALSE 

512679 CLARMR 2 69 GRDA GRDA-MUN 13.2598 13.2598 0.0000 0.0000 5 FALSE 

512727 GRDA1 2 69 GRDA GRDA 12.6759 12.6759 0.0000 0.0000 5 FALSE 

513008 CLARMTP 2 69 GRDA GRDA-MUN 10.9262 10.9262 0.0000 0.0000 5 FALSE 

513014 CLARCTY4 2 69 GRDA GRDA-MUN 6.2526 6.2526 0.0000 0.0000 5 FALSE 

513129 SEQUOYAKM 2 69 GRDA KAMO-OK 7.1964 7.1964 0.0000 0.0000 5 FALSE 

529303 OMCOPAN2 69 OMPA OMPA IN AEP 2.5745 2.5745 0.0000 0.0000 5 FALSE 
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APPENDIX C: SPP DISTURBANCE PERFORMANCE REQUIREMENTS 
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