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EXECUTIVE SUMMARY 
 
Southwest Power Pool (SPP) requested that Mitsubishi Electric Power Products, Inc. (MEPPI) 
perform a Surplus Interconnection Service Impact Study for GEN-2025-SR21 to analyze the impact 
of the Surplus Interconnection Service being made available by GEN-2018-027 of the DISIS-2018-
001 queue at its existing Point of Interconnection (POI), the Tulsa Power Station 138 kV substation 
in American Electric Power (AEP) control area. 
 
GEN-2018-027, the Existing Generating Facility (EGF), has an effective limit of 100 MW due to the 
signed Generator Interconnection Agreement (GIA) 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-one (31) Cummins C3250 D6e diesel engines, each 
with a nameplate rating of 4.063 MVA for a total capacity of 125.95 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 100 
MW at the POI as determined by the GIA. The SGF and EGF information is shown in Table ES-1 
below. The detailed SGF configuration is captured in Table ES-2 below.  
 

Table ES-1. EGF & SGF Configuration 

Request Nameplate 
Rating (MVA) 

Capacity 
(MW) 

Generator Fuel 
Type Point of Interconnection 

GEN-2025-SR21 (SGF) 125.95 100.76 Diesel Engine Tulsa Power Station 138 kV (509788) 

GEN-2018-027 (EGF) 120.00 100.00 Battery/Storage Tulsa Power Station 138 kV (509788) 
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Table ES-2. SGF Interconnection Configuration 
Facility Existing Configuration Surplus Configuration 

Point of Interconnection Tulsa Power Station 138 kV 
(509788) 

Tulsa Power Station 138 kV 
(509788) 

Configuration/Capacity 
34 x Power Electronics FP3510M 

inverters 31 x Cummins C3250 D6e 
Total Capacity = 100 MW Total Capacity = 100.76 MW 

Generation Interconnection 
Line 

Length = 0.5 miles Length = 0.5 miles 
R = 0.000031 p.u. R = 0.000031 p.u. 
X =0.000207 p.u. X =0.000207 p.u. 
B = 0.000050 p.u. B = 0.000050 p.u. 

Rating MVA = 128.8 MVA Rating MVA = 128.8 MVA 
Equivalent Main Power 

Transformer* 
X = 10%; R = 0.29% X = 10%; R = 0.29% 

Winding MVA = 74 MVA; Winding MVA = 74 MVA; 
Rating MVA = 123 MVA Rating MVA = 123 MVA 

Equivalent GSU 
Transformer* 

X = 0%; R = 0% 
  

X = 5.74%; R = 0.4725%  
Winding MVA = 125.95 MVA; 

Rating MVA = 125.9 MVA 

Equivalent Collector Line  
Length = 1.1 miles Length = 0.11 miles 
R = 0.0.000412 p.u. R = 0.000234 p.u. 
X = 0.000586 p.u. X = 0.000294 p.u. 
B = 0.002040 p.u. B = 0.001110 p.u. 

Generator Dynamic Model & 
Power Factor 

Generator Model: REGCAU1 Generator Model: GENROU 
Electrical Model: REECCU1 Exciter Model: ESDC1A 

Plant Model: REPCAU1 Turbine Governor: DEGOV1 
*Transformer impedances are based on Winding MVA Base 

 
SPP determined that power flow should not be performed as the EGF was dispatched to its full 
capacity in all of its DISIS group-specific powerflow models. However, SPP determined that the 
surplus interconnection required short circuit and dynamic stability analyses. The scope of this 
Surplus Interconnection Service Impact Study included short circuit analysis and dynamic stability 
analysis.  
 
SUMMARY OF SHORT CIRCUIT ANALYSIS 
 
The results from the short circuit analysis showed that the maximum GEN-2025-SR21 contribution 
to three-phase fault currents in the immediate transmission systems at or near the GEN-2025-SR21 
POI was no greater than 1.0722 kA. All three-phase fault current levels within 5 buses of the POI with 
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the GEN-2025-SR21 generator online were below 64 kA. There were several buses with a maximum 
three-phase fault current over 40 kA but below 64 kA. 
 
SUMMARY OF DYNAMIC STABILITY ANALYSIS 
 
The dynamic stability analysis determined that no new damping or voltage recovery violations of 
concern attributed to the GEN-2025-SR21 surplus interconnection service were observed during the 
simulated faults. Additionally, the project was found to stay connected during the contingencies that 
were studied and remain in synchronism with the transmission grid.  
 
In conclusion of this analysis, SPP has determined that GEN-2025-SR21 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 100 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-2025-SR21, the Surplus Generating 
Facility (SGF). A Surplus Interconnection Service Impact Study is performed to identify the 
impact of the Surplus Interconnection Service on the transmission system reliability and any 
additional Interconnection Facilities necessary pursuant to the SPP Generator Interconnection 
Procedures (“GIP”) contained in Attachment V Section 3.3 of the SPP Open Access Transmission 
Tariff (SPP Tariff). The amount of Surplus Interconnection Service available to the SGF is limited 
by the amount of Interconnection Service granted to the existing interconnection customer for the 
Existing Generating Facility (EGF) at the same POI. The Surplus Interconnection Service is only 
available up to the amount that can be accommodated without requiring additional Network 
Upgrades except those specified in the SPP Tariff. The required scope of the study is dependent 
upon the EGF and SGF specifications. The criteria sections below include the basis of the analyses 
included in the scope of study.  

1.1 Power Flow Analysis  
To determine whether power flow analysis is required, SPP evaluates if the EGF was dispatched 
to its full capacity and/or its Interconnection Service amount in all of its DISIS group-specific 
powerflow models. It was determined that a power flow analysis for this study would not be 
performed as GEN-2018-027 was dispatched at its interconnection service amount in the DISIS-
2018-001 cluster.   

1.2 Stability Analysis 
SPP requires that a dynamic stability analysis be performed to determine whether the SGF, EGF, 
and the transmission system will remain stable and within applicable performance criteria. 
Dynamic stability analysis was performed on two dispatch scenarios, the first where the SGF was 
online at 100% of the assumed dispatch with the EGF offline and disconnected (SGF = 100.762 
MW, EGF=0 MW) , and the second where the SGF and EGF were dispatched proportionally (SGF 
= 50.3 MW, EGF = 50.2 MW) to ensure that all generation units are online, and POI injection does 
not exceed 100 MW. The stability analyses will identify any additional Interconnection Facilities 
and Network Upgrades necessary.  

1.3 Short Circuit Analysis  
SPP requires that a short circuit analysis be performed to determine the maximum available fault 
current requiring interruption by protective equipment with both the SGF and EGF online, along 
with the amount of increase in maximum fault current due to the addition of the SGF. The analysis 
was performed on two scenarios, with the EGF in service and SGF offline, and the modified model 
with both EGF and SGF in service. 
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1.4 Reactive Power Analysis  
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. SPP requires a reactive power analysis to be performed on all non-
synchronous resources. Since the SGF is a synchronous resource, reactive power analysis was not 
performed.  

1.5 Necessary Interconnection Facilities & Network Upgrades  
The SPP Tariff1 states that the reactive power, short circuit/fault duty, stability, and steady-state 
analyses (where applicable) for the Surplus Interconnection Service will identify any additional 
Interconnection Facilities necessary. In addition, the analysis will determine if any Network 
Upgrades are required for mitigation. The Surplus Interconnection Service is only available up to 
the amount that can be accommodated without requiring additional Network Upgrades unless (a) 
those additional Network Upgrades are either (1) located at the Point of Interconnection substation 
and at the same voltage level as the Generating Facility with an effective GIA, or (2) are System 
Protection Facilities; and (b) there are no material adverse impacts on the cost or timing of any 
Interconnection Requests pending at the time the Surplus Interconnection Service request is 
submitted.  

1.6 Study Limitations  
The assessments and conclusions provided in this report are based on assumptions and information 
provided to MEPPI by others. While the assumptions and information provided may be appropriate 
for the purposes of this report, MEPPI does not guarantee that those conditions assumed will occur. 
As such, the conclusions and results presented in this report may vary depending on the extent to 
which actual future conditions differ from the assumptions made or information used herein.  

  

 
1 SPP Open Access Transmission Tariff Section 3.3.4.1 
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SECTION 2: SURPLUS INTERCONNECTION SERVICE REQUEST 
 
The Interconnection Customer has requested a Surplus Interconnection Service Impact Study for 
GEN-2025-SR21 to utilize the Surplus Interconnection Service being made available by GEN-2018-
027 of the DISIS-2018-001 queue at its existing Point of Interconnection (POI), Tulsa Power Station 
138 kV substation in American Electric Power (AEP) control area. 
 
GEN-2018-027, referred to as the EGF, has a maximum effective capacity of 100 MW due to the 
signed Generator Interconnection Agreement (GIA) 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 proposed SGF configuration consists of thirty-one (31) Cummins C3250 D6e diesel engines, each 
with a name plate rating of 4.063 MVA for a total capacity of 125.95 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 100 
MW at the POI as determined by the GIA. The SGF and EGF information is shown in Table 2-1 
below. The existing configuration of GEN-2018-027 is shown in Figure 2-1 below.   
 

Table 2-2. EGF & SGF Configuration 

Request Nameplate 
Rating (MVA) 

Capacity 
(MW) Generator Fuel Type Point of Interconnection 

GEN-2025-SR21 (SGF) 125.95 100.76 Diesel Engine Tulsa Power Station 138 kV (509788) 

GEN-2018-027 (EGF) 120.00 100.00 Battery/Storage Tulsa Power Station 138 kV (509788) 
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Figure 2-1: GEN-2018-027 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-2025-SR21 Single Line Diagram (Surplus Configuration) 
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Table 2-2. GEN-2025-SR21 Surplus Request 
Facility Existing Configuration Surplus Configuration 

Point of Interconnection Tulsa Power Station 138 kV 
(509788) 

Tulsa Power Station 138 kV 
(509788) 

Configuration/Capacity 
34 x Power Electronics FP3510M 

inverters 31 x Cummins C3250 D6e 
Total Capacity = 100 MW Total Capacity = 100.76 MW 

Generation Interconnection 
Line 

Length = 0.5 miles Length = 0.5 miles 
R = 0.000031 p.u. R = 0.000031 p.u. 
X =0.000207 p.u. X =0.000207 p.u. 
B = 0.000050 p.u. B = 0.000050 p.u. 

Rating MVA = 128.8 MVA Rating MVA = 128.8 MVA 
Equivalent Main Power 

Transformer* 
X = 10%; R = 0.29% X = 10%; R = 0.29% 

Winding MVA = 74 MVA; Winding MVA = 74 MVA; 
Rating MVA = 123 MVA Rating MVA = 123 MVA 

Equivalent GSU 
Transformer* 

X = 0%; R = 0% 
  

X = 5.74%; R = 0.4725%  
Winding MVA = 125.95 MVA; 

Rating MVA = 125.9 MVA 

Equivalent Collector Line  
Length = 1.1 miles Length = 0.11 miles 
R = 0.0.000412 p.u. R = 0.000234 p.u. 
X = 0.000586 p.u. X = 0.000294 p.u. 
B = 0.002040 p.u. B = 0.001110 p.u. 

Generator Dynamic Model & 
Power Factor 

Generator Model: REGCAU1 Generator Model: GENROU 
Electrical Model: REECCU1 Exciter Model: ESDC1A 

Plant Model: REPCAU1 Turbine Governor: DEGOV1 
*Transformer impedances are based on Winding MVA Base 
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SECTION 3: SHORT CIRCUIT ANALYSIS  
 
A short circuit study was performed using the 25SP model to determine the maximum available fault 
current requiring interruption by protective equipment with both the SGF and EGF online for each 
bus in the relevant subsystem, and the amount of increase in maximum fault current due to the addition 
of the SGF. The detailed results of the short circuit analysis are provided in Appendix B.  
 
3.1 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-2025-
SR21 online. 
 
MEPPI created a short circuit model using the DISIS-2021-001 25SP stability study model by 
adjusting the GEN-2025-SR21 short circuit parameters consistent with the provided data. The 
adjusted parameters are shown in Table 3-1 below. 
 

Table 3-1. Short-Circuit Model Parameters* 

Parameter Value by Generator 
Bus# 101 

Machine MVA Base 125.95 
R (pu) 0.011865 
X (pu) 0.196 

*pu values based on Machine MVA Base 

 
3.2 Short-Circuit Analysis Results 

The results of the short circuit analysis for the 25SP model are summarized in Table 3-2 and Table 3-
3. The GEN-2025-SR21 POI bus (509788) fault current magnitudes are provided in Table 3-2 
showing a maximum fault current of 63.8971 kA with the GEN-2025-SR21 project online. Table 3-3 
shows the maximum fault current magnitudes and fault current increases with the GEN-2025-SR21 
project online. 
 
The maximum fault current calculated within 5 buses of the GEN-2025-SR21 POI (including the POI 
bus) was less than 64 kA for the 25SP model. There were several buses with a maximum three-phase 
fault current over 40 kA but below 64 kA. These buses are highlighted in Appendix B. The maximum 
GEN-2025-SR21 contribution to three-phase fault current was about 2.64935% and 1.0722 kA 
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Table 3-2. POI Short Circuit Results 

Case EGF Only 
Current (kA) 

SGF & EGF 
Current (kA) 

Max kA 
Change 

Max % 
Change 

25 SP 40.4703 41.5425 1.0722 2.64935 

 
Table 3-3. Short Circuit Results 

Voltage 
(kV) 

Max. Current 
(EGF & SGF) 

(kA) 

Max 
kA 

Change 

Max 
%Change 

345 33.8828 0.1232 0.364933 
138 63.8971 1.0722 2.64935 
69 12.2532 0.0268 0.290701 
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SECTION 4: DYNAMIC STABILITY ANALYSIS 
 
MEPPI performed a dynamic stability analysis to identify the impact of the surplus generator GEN-
2025-SR21. 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.  
 
4.1 Methodology and Criteria 

The dynamic stability analysis was performed using models developed with the requested 
configuration of thirty-one (31) Cummins C3250 D6e diesel engines, for a total capacity 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-2025-SR21 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 = 100.762 
MW) while the EGF generator was offline and disconnected. In the second scenario (Scenario 2), the 
SGF and EGF are proportionally dispatched such that the POI injection does not exceed 100 MW. 
The EGF has an interconnection service limit of 100 MW that was determined by the signed GIA. 
The study scenarios for the summer peak case and winter peak case are outlined in Table 4-1 and 
Table 4-2, respectively. 
 

Table 4-1. Study Scenarios for 25SP (Generator Dispatch at Generator Terminals, MW) 

Scenario GEN-2018-027 
(MW) 

GEN-2025-SR21 
(MW) 

EGF + SGF 
(MW) 

1 0 100.762 100.762 
2 50.2 50.3 100.5 

 
Table 4-2. Study Scenarios for 25WP (Generator Dispatch at Generator Terminals, MW) 

Scenario GEN-2018-027 
(MW) 

GEN-2025-SR21 
(MW) 

EGF + SGF 
(MW) 

1 0 100.762 100.762 
2 50.2 50.3 100.5 
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The modified dynamic model data for the GEN-2025-SR21 project is provided in Appendix A. The 
power flow models and associated dynamic database were initialized (no-fault test) to confirm that 
there were no errors in the initial conditions of the system and the dynamic data. 
 
During the fault simulations, the active power (PELEC), reactive power (QELEC), and terminal 
voltage (ETERM) were monitored for GEN-2025-SR21 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-2025-SR21 
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 69 kV and above buses 
within the study area were monitored. 
 
4.2 Fault Definitions 

MEPPI developed the faults for GEN-2025-SR21 as required. The faults were simulated using 
modified study models. The fault events included three-phase faults, three-phase faults on prior outage 
cases, and single-line-to-ground stuck breaker faults. Single-line-to-ground faults are approximated 
by applying a fault impedance to bring the faulted bus positive sequence voltage to 0.6 p.u. The 
simulated faults are listed in Appendix D. These contingencies were applied to the modified 25SP and 
25WP models for both scenarios. 

 
4.3 Scenario 1 Stability Analysis Results 

The dynamic stability analysis determined there were no new damping or voltage recovery violations 
of concern attributed to the GEN-2025-SR21 SGF observed during the simulated faults for Scenario 
1 (SGF = 100.762 MW, EGF = 0 MW).  
 
Refer to Table 4-3 for a summary of results for the stability analysis for the contingencies listed in 
Appendix D. Table 4-3 is a summary of the Scenario 1 stability results for the 2025 Summer Peak and 
2025 Winter Peak conditions and states whether the system remained stable, or generation tripped 
offline, if acceptable voltage recovery was observed after the fault was cleared, and if the voltage 
recovered to above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions.  Voltage recovery 
criteria require that, following the clearance of a fault, the transient voltage must recover to at least 
0.7 p.u. within 2.5 seconds, and must not exceed 1.2 p.u. at any time after the fault. The voltage should 
then stabilize at a steady-state level; for N-1 contingencies, this should return to the pre-contingency 
level or remain within the range of 0.9 p.u. to 1.1 p.u.   
 
Refer to Appendix E for a complete set of plots for all contingencies for 2025 Summer Peak and 2025 
Winter Peak conditions. 
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Table 4-3. Scenario 1 Stability Analysis Summary of Results for 25SP and 25WP Conditions  

Fault ID Planning 
Event 

2025 Summer Peak 2025 Winter Peak 
Voltage Recovery Post 

Fault 
Steady-

State 
Voltage 

Generation 
Tripping 

System 
Stability 

Voltage Recovery Post 
Fault 

Steady-
State 

Voltage 

Generation 
Tripping 

System 
Stability 

Less 
than 0.7 

p.u. 

Greater 
than 1.2 

p.u. 

Less 
than 0.7 

p.u. 

Greater 
than 1.2 

p.u. 

FLT1-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT2-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT3-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT4-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT5-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT6-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT7-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT8-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT9-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT10-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT11-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT12-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT13-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT14-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT15-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT16-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT17-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT18-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT19-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT20-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT21-3PH P12 - - 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. 

FLT22-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT23-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT24-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT25-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT26-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT27-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT28-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT29-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT30-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT31-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT32-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT33-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT34-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT35-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT36-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT37-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT38-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT39-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT40-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT41-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT42-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT43-3PH P12 - - 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. 

FLT44-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT45-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT46-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT47-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT48-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT49-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT50-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT51-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT52-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT53-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT54-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT55-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT56-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT57-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT58-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT59-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT60-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT61-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT62-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT63-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT64-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT65-3PH P12 - - 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. 

FLT66-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT67-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT68-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT69-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT70-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT71-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT72-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT73-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT74-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT75-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT76-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT77-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT78-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT79-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT80-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT81-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT82-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT83-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT84-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT85-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT86-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT87-3PH P12 - - 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. 

FLT88-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT89-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT90-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT91-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT92-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT93-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT94-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT95-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT96-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT97-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT98-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT99-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT100-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT101-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT102-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT103-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT104-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT105-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT106-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT107-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT108-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT109-3PH P13 - - 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. 

FLT110-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT111-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT112-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT113-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT114-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT115-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT116-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT117-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT118-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT119-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT120-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT121-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT122-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT123-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT124-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT125-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT126-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT127-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT128-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT129-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT130-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT131-PO P6 - - 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. 

FLT132-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT133-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT134-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT135-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT136-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT137-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT138-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT139-PO P6 - - Compliant None Stable - - Compliant None Stable 
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4.4 Scenario 2 Stability Analysis Results 

The dynamic stability analysis determined there were no new damping or voltage recovery violations 
of concern attributed to the GEN-2025-SR21 SGF observed during the simulated faults for Scenario 
2 (SGF = 50.3 MW, EGF = 50.2). 
 
Refer to Table 4-4 for a summary of results for the stability analysis for the contingencies listed in 
Appendix D.  Table 4-4 is a summary of the Scenario 2 stability results for the 2025 Summer Peak 
and 2025 Winter Peak conditions and states whether the system remained stable, or generation tripped 
offline, if acceptable voltage recovery was observed after the fault was cleared, and if the voltage 
recovered to above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions. Voltage recovery 
criteria require that, following the clearance of a fault, the transient voltage must recover to at least 
0.7 p.u. within 2.5 seconds, and must not exceed 1.2 p.u. at any time after the fault. The voltage should 
then stabilize at a steady-state level; for N-1 contingencies, this should return to the pre-contingency 
level or remain within the range of 0.9 p.u. to 1.1 p.u.   
 
Refer to Appendix E for a complete set of plots for all contingencies for 2025 Summer Peak and 2025 
Winter Peak conditions. 
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Table 4-4. Scenario 2 Stability Analysis Summary of Results for 25SP and 25WP Conditions 

Fault ID Planning 
Event 

2025 Summer Peak 2025 Winter Peak 
Voltage Recovery Post 

Fault 
Steady-

State 
Voltage 

Generation 
Tripping 

System 
Stability 

Voltage Recovery Post 
Fault 

Steady-
State 

Voltage 

Generation 
Tripping 

System 
Stability 

Less 
than 0.7 

p.u. 

Greater 
than 1.2 

p.u. 

Less 
than 0.7 

p.u. 

Greater 
than 1.2 

p.u. 

FLT1-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT2-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT3-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT4-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT5-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT6-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT7-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT8-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT9-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT10-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT11-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT12-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT13-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT14-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT15-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT16-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT17-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT18-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT19-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT20-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT21-3PH P12 - - 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. 

FLT22-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT23-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT24-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT25-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT26-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT27-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT28-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT29-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT30-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT31-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT32-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT33-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT34-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT35-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT36-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT37-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT38-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT39-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT40-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT41-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT42-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT43-3PH P12 - - 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. 

FLT44-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT45-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT46-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT47-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT48-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT49-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT50-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT51-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT52-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT53-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT54-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT55-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT56-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT57-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT58-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT59-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT60-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT61-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT62-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT63-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT64-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT65-3PH P12 - - 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. 

FLT66-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT67-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT68-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT69-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT70-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT71-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT72-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT73-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT74-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT75-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT76-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT77-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT78-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT79-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT80-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT81-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT82-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT83-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT84-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT85-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT86-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT87-3PH P12 - - 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. 

FLT88-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT89-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT90-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT91-3PH P12 - - Compliant None Stable - - Compliant None Stable 

FLT92-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT93-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT94-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT95-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT96-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT97-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT98-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT99-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT100-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT101-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT102-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT103-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT104-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT105-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT106-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT107-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT108-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT109-3PH P13 - - 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. 

FLT110-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT111-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT112-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT113-3PH P13 - - Compliant None Stable - - Compliant None Stable 

FLT114-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT115-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT116-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT117-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT118-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT119-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT120-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT121-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT122-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT123-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT124-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT125-SB P4 - - Compliant None Stable - - Compliant None Stable 

FLT126-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT127-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT128-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT129-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT130-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT131-PO P6 - - 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. 

FLT132-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT133-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT134-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT135-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT136-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT137-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT138-PO P6 - - Compliant None Stable - - Compliant None Stable 

FLT139-PO P6 - - Compliant None Stable - - Compliant None Stable 
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SECTION 5: 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. 
 
5.1 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. 
 
5.2 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 6: 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. 
 
6.1 Surplus Service Determination 

SPP determined the request for Surplus Interconnection Service does not negatively impact the 
reliability of the Transmission System and no required Network Upgrades or Interconnection 
Facilities were identified by this Surplus Interconnection Service Impact Study. MEPPI evaluated the 
impact of the requested Surplus Interconnection Service on the prior study results and determined that 
the requested Surplus Interconnection Service resulted in similar dynamic stability and short circuit 
analyses and that the prior study steady-state results are not negatively impacted. SPP has determined 
that GEN-2025-SR21 may utilize the requested 100 MW of Surplus Interconnection Service being 
made available by GEN-2018-027. 
 
6.2 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 100 MW at the POI, which is 
the total Interconnection Service amount currently granted to the EGF. 
 
The customer must install monitoring and control equipment as needed to ensure that the SGF does 
not exceed the granted surplus amount and ensure the combination of the SGF and EGF power injected 
at the POI does not exceed the EGF’s Interconnection Service amount. The monitoring and control 
scheme may be reviewed by the TO and documented in Appendix C of the SGF GIA. 
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SECTION 7: 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 100 MW at the POI, which is 
the total Interconnection Service amount currently granted to the EGF. 
 
SPP determined that power flow should not be performed as the EGF was dispatched to its full 
capacity in all of its DISIS group-specific powerflow models. However, SPP determined that the 
surplus interconnection required short circuit and dynamic stability analyses. 
 
SUMMARY OF SHORT CIRCUIT ANALYSIS 
 
The results from the short circuit analysis showed that the maximum GEN-2025-SR21 contribution 
to three-phase fault currents in the immediate transmission systems at or near the GEN-2025-SR21 
POI was no greater than 1.0722 kA. All three-phase fault current levels within 5 buses of the POI with 
the GEN-2025-SR21 generator online were below 64 kA. There were several buses with a maximum 
three-phase fault current over 40 kA but below 64 kA.  
 
SUMMARY OF DYNAMIC STABILITY ANALYSIS 
 
The dynamic stability analysis determined that no new damping or voltage recovery violations of 
concern attributed to the GEN-2025-SR21 surplus interconnection service were observed during the 
simulated faults. Additionally, the project was found to stay connected during the contingencies that 
were studied and remained in synchronism with the transmission grid.  
 
In conclusion of this analysis, SPP has determined that GEN-2025-SR21 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 100 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 
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real-time, also known as curtailment, under certain system conditions to allow system operators to 
maintain the reliability of the transmission network. 
 
Nothing in this study should be construed as a guarantee of transmission service or delivery rights. If 
the customer wishes to obtain deliverability to final customers, a separate request for transmission 
service must be requested on Southwest Power Pool’s OASIS by the customer. 
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APPENDIX A: GEN-2025-SR21 DYNAMIC MODEL DATA 
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The dynamic data for GEN-2025-SR21 is shown below: 
    101 'GENROU' 1     7.0000      0.30000E-01  0.75000      0.50000E-01 

         0.81180       0.0000       2.1000       2.0000      0.20000 

         0.50000      0.18000      0.15000      0.50000E-01  0.30000      / 

    101 'ESDC1A' 1    0.20000E-01   81.403      0.39000E-01   0.0000 

          0.0000       23.220       0.0000      0.59000      0.22000 

          0.0000      0.10000E-01   0.0000       3.5100      0.10000 

          4.6700      0.71000    / 

    101 'DEGOV1' 1          1      0.20000E-01   0.0000      0.80000 

          17.920       0.0000      0.10000       0.0000      0.14000E-01 

          1.0216     -0.88800E-01  0.56280E-01  0.50000      / 
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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 % 509788 

509716 S52DEL 4 138 AEPW PSO_TULSA 21.0126 20.8616 0.151 0.723818 3 FALSE 
509718 BAWATAP2 69 AEPW PSO_TULSA 2.7892 2.7888 0.0004 0.014343 5 FALSE 
509724 36&OLY-4 138 AEPW PSO_TULSA 35.2301 34.5464 0.6837 1.979077 1 FALSE 
509727 OAKS  W4 138 AEPW PSO_TULSA 16.3923 16.2661 0.1262 0.775847 2 FALSE 
509731 S.HIL E4 138 AEPW PSO_TULSA 22.3872 22.3169 0.0703 0.315008 5 FALSE 
509732 ORU   W4 138 AEPW PSO_TULSA 24.3209 24.2404 0.0805 0.33209 4 FALSE 
509734 53GARN 4 138 AEPW PSO_TULSA 19.5019 19.4405 0.0614 0.315835 5 FALSE 
509738 ORU   E4 138 AEPW PSO_TULSA 25.7132 25.6286 0.0846 0.3301 4 FALSE 
509739 CARSN-T4 138 AEPW PSO_TULSA 34.6259 33.9719 0.654 1.92512 2 FALSE 
509740 UNIONAV4 138 AEPW PSO_TULSA 22.1216 21.853 0.2686 1.229122 3 FALSE 
509742 DENVR-C4 138 AEPW PSO_TULSA 13.5269 13.416 0.1109 0.826625 3 FALSE 
509748 DENVR-W4 138 AEPW PSO_TULSA 9.9851 9.9644 0.0207 0.20774 4 FALSE 
509749 CARSN-C4 138 AEPW PSO_TULSA 18.0432 17.8642 0.179 1.002004 4 FALSE 
509750 WILLPIP2 69 AEPW PSO_TULSA 5.5377 5.5279 0.0098 0.177283 2 FALSE 
509751 OGMARTN2 69 AEPW PSO_TULSA 5.5046 5.495 0.0096 0.174704 3 FALSE 
509753 116JENK4 138 AEPW PSO_TULSA 44.6704 44.4152 0.2552 0.574578 3 TRUE 
509754 WHORSE-4 138 AEPW PSO_TULSA 4.1042 4.1008 0.0034 0.082911 5 FALSE 
509755 WEKIWA-7 345 AEPW PSO_TULSA 23.7854 23.7335 0.0519 0.218678 4 FALSE 
509756 CARSN-S4 138 AEPW PSO_TULSA 18.7242 18.5119 0.2123 1.14683 1 FALSE 
509757 WEKIWA-4 138 AEPW PSO_TULSA 34.6849 34.5958 0.0891 0.257546 5 FALSE 
509758 PRATTV-4 138 AEPW PSO_TULSA 21.4309 21.3481 0.0828 0.387857 4 FALSE 
509759 JENKS--4 138 AEPW PSO_TULSA 26.6118 26.4895 0.1223 0.461692 3 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 % 509788 

509760 MINGO-N4 138 AEPW PSO_TULSA 28.6171 28.4892 0.1279 0.448942 5 FALSE 
509761 MINGO-S4 138 AEPW PSO_TULSA 26.7141 26.5937 0.1204 0.452739 4 FALSE 
509762 53GARNT4 138 AEPW PSO_TULSA 22.2509 22.1712 0.0797 0.359475 4 FALSE 
509763 53GARST4 138 AEPW PSO_TULSA 21.2326 21.1648 0.0678 0.320343 4 FALSE 
509764 WRNMEDT4 138 AEPW PSO_TULSA 26.5672 26.4522 0.115 0.434746 5 FALSE 
509765 77MEMTP4 138 AEPW PSO_TULSA 18.91 18.8583 0.0517 0.27415 5 FALSE 
509766 77MEM-W4 138 AEPW PSO_TULSA 24.0569 23.9663 0.0906 0.378031 5 FALSE 
509767 B111---4 138 AEPW PSO_TULSA 16.5761 16.5538 0.0223 0.134712 5 FALSE 
509772 FORD---4 138 AEPW PSO_TULSA 18.909 18.863 0.046 0.243864 5 FALSE 
509773 RSS T1 4 138 AEPW PSO_TULSA 52.9485 52.6525 0.296 0.562177 3 TRUE 
509774 53GARNS4 138 AEPW PSO_TULSA 18.701 18.6483 0.0527 0.282599 5 FALSE 
509775 136YALE4 138 AEPW PSO_TULSA 24.517 24.4552 0.0618 0.252707 3 FALSE 
509776 52DELTP4 138 AEPW PSO_TULSA 34.9996 34.5853 0.4143 1.197908 2 FALSE 
509777 KENSH-W4 138 AEPW PSO_TULSA 15.7378 15.5877 0.1501 0.962939 2 FALSE 
509780 MAYO--S4 138 AEPW PSO_TULSA 22.1868 22.1125 0.0743 0.336009 5 FALSE 
509782 R.S.S.-7 345 AEPW PSO_TULSA 33.8828 33.7596 0.1232 0.364933 4 FALSE 
509783 R.S.S.-4 138 AEPW PSO_TULSA 63.8971 63.4205 0.4766 0.751492 2 TRUE 
509788 T.P.S.-4 138 AEPW PSO_TULSA 42.3155 41.2444 1.0711 2.596959 0 TRUE 
509789 T.P.S.-2 69 AEPW PSO_TULSA 9.2459 9.2191 0.0268 0.290701 1 FALSE 
509795 DX----E2 69 AEPW PSO_TULSA 5.3276 5.3186 0.009 0.169217 4 FALSE 
509796 DX----W2 69 AEPW PSO_TULSA 3.9088 3.9072 0.0016 0.04095 5 FALSE 
509800 36LEWIS4 138 AEPW PSO_TULSA 35.4281 34.9011 0.527 1.509981 1 FALSE 
509807 ONETA--7 345 AEPW PSO_TULSA 30.8875 30.8221 0.0654 0.212185 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 % 509788 

509808 S21ST--4 138 AEPW PSO_TULSA 21.3098 21.2337 0.0761 0.358393 5 FALSE 
509809 81YALTP4 138 AEPW PSO_TULSA 26.393 26.2872 0.1058 0.402477 5 FALSE 
509810 81YALES4 138 AEPW PSO_TULSA 20.908 20.8491 0.0589 0.282506 5 FALSE 
509811 T.S.E.-4 138 AEPW PSO_TULSA 40.8521 40.5319 0.3202 0.789995 3 TRUE 
509812 SHEFFD-4 138 AEPW PSO_TULSA 27.3237 27.1836 0.1401 0.515384 4 FALSE 
509813 SHILETP4 138 AEPW PSO_TULSA 29.1089 28.9907 0.1182 0.407717 4 FALSE 
509814 52DELWT4 138 AEPW PSO_TULSA 23.915 23.7743 0.1407 0.591816 1 FALSE 
509815 S.S.---4 138 AEPW PSO_TULSA 30.2786 30.0917 0.1869 0.621101 3 FALSE 
509816 S.S.---2 69 AEPW PSO_TULSA 6.4966 6.4923 0.0043 0.066232 4 FALSE 
509820 T.S.E.-2 69 AEPW PSO_TULSA 6.3538 6.3505 0.0033 0.051964 4 FALSE 
509821 HWY20-T4 138 AEPW PSO_TULSA 4.1133 4.1099 0.0034 0.082727 4 FALSE 
509823 WED-TAP4 138 AEPW PSO_TULSA 20.1312 20.0666 0.0646 0.321928 4 FALSE 
509824 YARCH-S4 138 AEPW PSO_TULSA 15.1616 15.1171 0.0445 0.294369 5 FALSE 
509826 ZUNIS-S4 138 AEPW PSO_TULSA 16.751 16.6548 0.0962 0.577611 3 FALSE 
509828 21STTAP4 138 AEPW PSO_TULSA 31.1979 31.0356 0.1623 0.522948 4 FALSE 
509829 FULTONW4 138 AEPW PSO_TULSA 17.8322 17.7707 0.0615 0.346075 5 FALSE 
509830 KENSH-E-TP4 138 AEPW PSO_TULSA 21.154 21.0675 0.0865 0.410585 4 FALSE 
509831 E.61ST-4 138 AEPW PSO_TULSA 25.56 25.4501 0.1099 0.431825 4 FALSE 
509833 S.HUD.-4 138 AEPW PSO_TULSA 30.0596 29.8997 0.1599 0.534788 4 FALSE 
509834 COGENT 7 345 AEPW PSO_TULSA 31.3853 31.2813 0.104 0.332467 5 FALSE 
509845 KIMCLRK4 138 AEPW PSO_TULSA 23.2608 23.206 0.0548 0.236146 4 FALSE 
509846 OAKS--E4 138 AEPW PSO_TULSA 14.294 14.2012 0.0928 0.653466 2 FALSE 
509847 96YALE-4 138 AEPW PSO_TULSA 28.6938 28.5829 0.1109 0.387994 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 % 509788 

509848 OAKSWTP4 138 AEPW PSO_TULSA 26.3757 26.0519 0.3238 1.242904 1 FALSE 
509849 ORU ETP4 138 AEPW PSO_TULSA 35.6125 35.4516 0.1609 0.453858 3 FALSE 
509850 OAKSETP4 138 AEPW PSO_TULSA 28.5366 28.1706 0.366 1.299227 1 FALSE 
509852 T.NO.--7 345 AEPW PSO_TULSA 25.6463 25.6187 0.0276 0.107734 5 FALSE 
509853 ORU-WTP4 138 AEPW PSO_TULSA 31.1736 31.0423 0.1313 0.422971 3 FALSE 
509856 52DEL-W4 138 AEPW PSO_TULSA 12.5657 12.5265 0.0392 0.312937 3 FALSE 
509858 WARNTAP4 138 AEPW PSO_TULSA 30.0183 29.8988 0.1195 0.399682 4 FALSE 
509859 S HILLW4 138 AEPW PSO_TULSA 17.5158 17.4399 0.0759 0.435209 2 FALSE 
509865 CARSONT4 138 AEPW PSO_TULSA 12.5174 12.4922 0.0252 0.201726 5 FALSE 
509870 SAPLPRD7 345 AEPW PSO_TULSA 24.0804 24.0009 0.0795 0.331238 3 FALSE 
509871 SAPLPRD4 138 AEPW PSO_TULSA 34.9137 34.6001 0.3136 0.906356 2 FALSE 
509875 RSS T2 4 138 AEPW PSO_TULSA 53.8972 53.5875 0.3097 0.577933 3 TRUE 
509888 72ELWOD4 138 AEPW PSO_TULSA 24.6784 24.4054 0.273 1.118605 1 FALSE 
509896 DENV_WTAP4 138 AEPW PSO_TULSA 29.503 29.3246 0.1784 0.608363 3 FALSE 
509897 WLDCT_HIL4 138 AEPW PSO_TULSA 4.1051 4.1017 0.0034 0.082892 5 FALSE 
510892 HENRYET4 138 AEPW PSO_EASTERN 9.0138 9.0114 0.0024 0.026633 5 FALSE 
510898 OKMULGE4 138 AEPW PSO_EASTERN 11.9414 11.9343 0.0071 0.059492 3 FALSE 
510902 WELETK4 138 AEPW PSO_EASTERN 15.751 15.7475 0.0035 0.022226 5 FALSE 
510904 EXP_OKM4 138 AEPW PSO_EASTERN 10.3503 10.344 0.0063 0.060905 3 FALSE 
510923 EC.HEN-4 138 AEPW TS-WFEC 9.074 9.0717 0.0023 0.025354 4 FALSE 
510931 KELCO 4 138 AEPW PSO_EASTERN 10.6707 10.6654 0.0053 0.049693 4 FALSE 
514803 SOONER 7 345 OKGE ENID 30.0263 30.0185 0.0078 0.025984 5 FALSE 
514909 REDBUD 7 345 OKGE 0 30.7738 30.7706 0.0032 0.0104 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 % 509788 

515235 PECANCK7 345 OKGE MUSKOGEE 23.6327 23.616 0.0167 0.070715 5 FALSE 
515237 TIBBENS4 138 OKGE MUSKOGEE 18.2607 18.2225 0.0382 0.209631 5 FALSE 
515242 BLUEBEL4 138 OKGE MUSKOGEE 17.8862 17.8483 0.0379 0.212345 5 FALSE 
515245 LONESTR4 138 OKGE MUSKOGEE 13.871 13.8487 0.0223 0.161026 5 FALSE 
515246 BEELINE2 69 OKGE MUSKOGEE 12.2532 12.2458 0.0074 0.060429 5 FALSE 
515247 BEELINE4 138 OKGE MUSKOGEE 23.1081 23.0471 0.061 0.264675 4 FALSE 
515248 EXPLGLN4 138 OKGE MUSKOGEE 25.0315 24.9595 0.072 0.288467 4 FALSE 
515473 EXPGLNT4 138 OKGE MUSKOGEE 25.4869 25.4123 0.0746 0.293559 3 FALSE 
588039 G16133G16146 345 AEPW PSO_TULSA 33.8828 33.7596 0.1232 0.364933 5 FALSE 
762625 GEN-2018-027 138 OKGE ZON_1 41.5425 40.4703 1.0722 2.64935 1 TRUE 
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Angle Damping 

1.1 (7/31/2013) Transmission Working 
Group 

Approval of entire 
document 

Approval of both Rotor 
Angle Damping and 
Transient Voltage 
requirements and 
addressed items 
regarding SPPR figure. 

2.0 (12/15/2015) Transmission Working 
Group 

Revision to Transient 
Voltage Requirements 

Addition of 2.5 seconds 
delay of looking at 
voltage being above 0.7 
p.u. 

3.0 (7/21/2016) Dynamic Load Task 
Force 

Revision to Rotor Angle 
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rotor angle requirements.  
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Southwest Power Pool 
Disturbance PerformanceRequirements

 
OVERVIEW 

These Disturbance Performance Requirements (“Requirements”) shall be applicable to the Bulk Electric System within 
the Southwest Power Pool Planning Area. Utilization of these Requirements applies to all registered entities within 
the Southwest Power Pool Planning Area. These Requirements shall not be applicable to facilities that are not part of 
Bulk Electric System. More stringent Requirements are at the sole discretion of each Transmission Planner. 

Transient and dynamic stability assessments are generally performed to assure adequate avoidance of loss of generator 
synchronism and prevention of system voltage collapse within the first 20 seconds after a system disturbance. These 
Requirements provide a basis for evaluating the system response during the initial transient period following a disturbance 
on the Bulk Electric System by establishing minimum requirements for machine rotor angle damping and transient voltage 
recovery. 

ROTOR ANGLE DAMPING REQUIREMENT 

Machine Rotor Angles shall exhibit well damped angular oscillations following a disturbance on the Bulk Electric System 
for all NERC TPL-001-4 P1 through P7 events.

Machines with rotor angle deviations greater than or equal to 16 degrees (measured as absolute maximum peak to absolute 
minimum peak) shall be evaluated against SPPR1 or SPPR5 requirements below.  Machines with rotor angle deviations 
less than 16 degrees which do not exhibit convergence shall be evaluated on an individual basis.  Rotor angle deviations 
will be calculated relative to the system swing machine.  
 
Well damped angular oscillations shall meet one of the following two requirements when calculated directly from the 
rotor angle:

1. Successive Positive Peak Ratio One (SPPR1) must be less than or equal to 0.95 where SPPR1 is calculated as 
follows: 

 Peak Rotor Angle of 2nd Positive Peak minus Minimum Value 
SPPR1 =     --------------------------------------------------------------------------------------     ≤ 0.95 

Peak Rotor Angle of 1st Positive Peak minus Minimum Value 

-or- Damping Factor % = (1 – SPPR1) x 100% ≥ 5% 

The machine rotor angle damping ratio may be determined by appropriate modal analysis (i.e. Prony Analysis) 
where the following equivalent requirement must be met: 

Damping Ratio ≥ 0.0081633 

2. Successive Positive Peak Ratio Five (SPPR5) must be less than or equal to 0.774 where SPPR5 is 
calculated as follows: 

 Peak Rotor Angle of 6th Positive Peak minus Minimum Value 
SPPR5 =     --------------------------------------------------------------------------------------     ≤ 0.774 

Peak Rotor Angle of 1st Positive Peak minus Minimum Value 

-or- Damping Factor % = (1 – SPPR5) x 100% ≥ 22.6% 

The machine rotor angle damping ratio may be determined by appropriate modal analysis (i.e. Prony Analysis) 
where the following equivalent requirement must be met: 

Damping Ratio ≥ 0.0081633  
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Qualitatively, these Requirements are shown in Figure 1 & 2 below.

 
Figure 1. Applicability of 16 Degree Threshold 

 

 
Figure 2. SPPR1 and SPPR5 Calculations 



3
 

TRANSIENT VOLTAGE RECOVERY REQUIREMENT 

Bus voltages on the Bulk Electric System shall recover above 0.70 per unit, 2.5 seconds after the fault is cleared. Bus 
voltages shall not swing above 1.20 per unit after the fault is cleared, unless affected transmission system elements are 
designed to handle the rise above 1.2 per unit. 
 
Qualitatively, this Requirement is shown in Figure 3 below. 
 

 
Figure 3. Transient Voltage Recovery Requirement
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Table D-1: Fault Definitions 
Cont ID Planning 

Event Fault Description 

FLT1-3PH P12 

3 Phase fault on 21STTAP4 (509828) 138 kV Bus  
a. Apply fault at the 21STTAP4 (509828) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. S21ST--4 138.0 KV 509808 TO 21STTAP4 138.0 KV 509828 CKT 1 
   b.2. FULTONE4 138.0 KV 509797 TO S21ST--4 138.0 KV 509808 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 

FLT2-3PH P12 

3 Phase fault on 4FISHERTP (300131) 138 kV Bus  
a. Apply fault at the 4FISHERTP (300131) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 4FISHERTP 138.0 KV 300131 TO KEYSTON4 138.0 KV 505610 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 

FLT3-3PH P12 

3 Phase fault on 52DELTP4 (509776) 138 kV Bus  
a. Apply fault at the 52DELTP4 (509776) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 52DELTP4 138.0 KV 509776 TO T.S.E.-4 138.0 KV 509811 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 

FLT4-3PH P12 

3 Phase fault on 52DELTP4 (509776) 138 kV Bus  
a. Apply fault at the 52DELTP4 (509776) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 52DELTP4 138.0 KV 509776 TO ZUNIS-S4 138.0 KV 509826 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 

FLT5-3PH P12 

3 Phase fault on 52DELWT4 (509814) 138 kV Bus  
a. Apply fault at the 52DELWT4 (509814) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 52DELWT4 138.0 KV 509814 TO S HILLW4 138.0 KV 509859 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 

FLT6-3PH P12 

3 Phase fault on 52DEL-W4 (509856) 138 kV Bus  
a. Apply fault at the 52DEL-W4 (509856) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 52DEL-W4 138.0 KV 509856 TO S HILLW4 138.0 KV 509859 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 

FLT7-3PH P12 

3 Phase fault on 53GARNT4 (509762) 138 kV Bus  
a. Apply fault at the 53GARNT4 (509762) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 53GARNT4 138.0 KV 509762 TO 77MEMTP4 138.0 KV 509765 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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Cont ID Planning 
Event Fault Description 

FLT8-3PH P12 

3 Phase fault on 53GARNT4 (509762) 138 kV Bus  
a. Apply fault at the 53GARNT4 (509762) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 53GARNT4 138.0 KV 509762 TO T.S.E.-4 138.0 KV 509811 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 

FLT9-3PH P12 

3 Phase fault on 53GARN 4 (509734) 138 kV Bus  
a. Apply fault at the 53GARN 4 (509734) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 53GARN 4 138.0 KV 509734 TO 53GARNT4 138.0 KV 509762 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 

FLT10-
3PH P12 

3 Phase fault on 53GARST4 (509763) 138 kV Bus  
a. Apply fault at the 53GARST4 (509763) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 53GARST4 138.0 KV 509763 TO 53GARNS4 138.0 KV 509774 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 

FLT11-
3PH P12 

3 Phase fault on 53GARST4 (509763) 138 kV Bus  
a. Apply fault at the 53GARST4 (509763) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 53GARST4 138.0 KV 509763 TO FORD---4 138.0 KV 509772 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 

FLT12-
3PH P12 

3 Phase fault on 53GARST4 (509763) 138 kV Bus  
a. Apply fault at the 53GARST4 (509763) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 53GARST4 138.0 KV 509763 TO T.S.E.-4 138.0 KV 509811 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 

FLT13-
3PH P12 

3 Phase fault on 77MEM-W4 (509766) 138 kV Bus  
a. Apply fault at the 77MEM-W4 (509766) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 77MEM-W4 138.0 KV 509766 TO E.61ST-4 138.0 KV 509831 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 

FLT14-
3PH P12 

3 Phase fault on BAWATAP2 (509718) 69 kV Bus  
a. Apply fault at the BAWATAP2 (509718) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BAWATAP2 69.0 KV 509718 TO T.S.E.-2 69.0 KV 509820 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 

FLT15-
3PH P12 

3 Phase fault on BEELINE4 (515247) 138 kV Bus  
a. Apply fault at the BEELINE4 (515247) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BEELINE4 138.0 KV 515247 TO EXPGLNT4 138.0 KV 515473 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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Cont ID Planning 
Event Fault Description 

FLT16-
3PH P12 

3 Phase fault on BLUEBEL4 (515242) 138 kV Bus  
a. Apply fault at the BLUEBEL4 (515242) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KELLYVL4 138.0 KV 515200 TO BLUEBEL4 138.0 KV 515242 CKT 1 
   b.2. KELLYVL4 138.0 KV 515200 TO LONESTR4 138.0 KV 515245 CKT 1 
   b.3. LOAD 1 515245 
   b.4. LONESTR4 138.0 KV 515245 TO BEELINE4 138.0 KV 515247 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 

FLT17-
3PH P12 

3 Phase fault on BLUEBEL4 (515242) 138 kV Bus  
a. Apply fault at the BLUEBEL4 (515242) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BLUEBEL4 138.0 KV 515242 TO BOWDEN 4 138.0 KV 515243 CKT 1 
   b.2. LOAD 1 515243 
   b.3. BOWDEN 4 138.0 KV 515243 TO HICKORY4 138.0 KV 515244 CKT 1 
   b.4. LOAD 1 515244 
   b.5. POLECTP4 138.0 KV 515218 TO HICKORY4 138.0 KV 515244 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 

FLT18-
3PH P12 

3 Phase fault on BRISTOW4 (515035) 138 kV Bus  
a. Apply fault at the BRISTOW4 (515035) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. BRISTOW4 138.0 KV 515035 TO BLUEBEL4 138.0 KV 515242 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 

FLT19-
3PH P12 

3 Phase fault on CARSN-N4 (509741) 138 kV Bus  
a. Apply fault at the CARSN-N4 (509741) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-N4 138.0 KV 509741 TO CARSONT4 138.0 KV 509865 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 

FLT20-
3PH P12 

3 Phase fault on CARSN-S4 (509756) 138 kV Bus  
a. Apply fault at the CARSN-S4 (509756) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-S4 138.0 KV 509756 TO KENSH-W4 138.0 KV 509777 CKT 1 
   b.2. LOAD 1 509777 
   b.3. DENVR-C4 138.0 KV 509742 TO KENSH-W4 138.0 KV 509777 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 

FLT21-
3PH P12 

3 Phase fault on CARSN-S4 (509756) 138 kV Bus  
a. Apply fault at the CARSN-S4 (509756) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-S4 138.0 KV 509756 TO T.P.S.-4 138.0 KV 509788 CKT 1 
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault 
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault 



 

                                                                                    Surplus Impact Study GEN-2025-SR21 
                                                                                                      Technical Report REP-2279 

 
 

 
 

Mitsubishi Electric        D-5           Power System Engineering 
Power Products, Inc (MEPPI)                               Division (PSED) 

Cont ID Planning 
Event Fault Description 

FLT22-
3PH P12 

3 Phase fault on CARSN-T4 (509739) 138 kV Bus  
a. Apply fault at the CARSN-T4 (509739) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-T4 138.0 KV 509739 TO UNIONAV4 138.0 KV 509740 CKT 1 
LOAD 1 509740 
UNIONAV4 138.0 KV 509740 TO CARSN-C4 138.0 KV 509749 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 

FLT23-
3PH P12 

3 Phase fault on CARSN-T4 (509739) 138 kV Bus  
a. Apply fault at the CARSN-T4 (509739) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-T4 138.0 KV 509739 TO S.S.---4 138.0 KV 509815 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 

FLT24-
3PH P12 

3 Phase fault on DENVR-W4 (509748) 138 kV Bus  
a. Apply fault at the DENVR-W4 (509748) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DENVR-W4 138.0 KV 509748 TO DENV_WTAP4 138.0 KV 509896 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 

FLT25-
3PH P12 

3 Phase fault on DX----W2 (509796) 69 kV Bus  
a. Apply fault at the DX----W2 (509796) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. DX----W2 69.0 KV 509796 TO S.S.---2 69.0 KV 509816 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 

FLT26-
3PH P12 

3 Phase fault on EXPLGLN4 (515248) 138 kV Bus  
a. Apply fault at the EXPLGLN4 (515248) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. EXPLGLN4 138.0 KV 515248 TO EXPGLNT4 138.0 KV 515473 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 

FLT27-
3PH P12 

3 Phase fault on FULTONW4 (509829) 138 kV Bus  
a. Apply fault at the FULTONW4 (509829) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. FULTONW4 138.0 KV 509829 TO KENSH-E-TP4 138.0 KV 509830 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 

FLT28-
3PH P12 

3 Phase fault on HWY20-T4 (509821) 138 kV Bus  
a. Apply fault at the HWY20-T4 (509821) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. HWY20-T4 138.0 KV 509821 TO WLDCT_HIL4 138.0 KV 509897 CKT 1 
   b.2. LOAD 1 509897 
   b.3. HWY20--4 138.0 KV 509798 TO WLDCT_HIL4 138.0 KV 509897 CKT 1 
   b.4. LOAD 1 509897 
   b.5. HWY20--4 138.0 KV 509798 TO OMHOMNY4 138.0 KV 529306 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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Cont ID Planning 
Event Fault Description 

FLT29-
3PH P12 

3 Phase fault on KEYSTON4 (505610) 138 kV Bus  
a. Apply fault at the KEYSTON4 (505610) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. KEYSTON4 138.0 KV 505610 TO WEKIWA-4 138.0 KV 509757 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 

FLT30-
3PH P12 

3 Phase fault on MINGO-N4 (509760) 138 kV Bus  
a. Apply fault at the MINGO-N4 (509760) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MINGO-N4 138.0 KV 509760 TO 21STTAP4 138.0 KV 509828 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 

FLT31-
3PH P12 

3 Phase fault on MINGO-S4 (509761) 138 kV Bus  
a. Apply fault at the MINGO-S4 (509761) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MINGO-S4 138.0 KV 509761 TO MAYO--S4 138.0 KV 509780 CKT 1 
   b.2. LOAD 1 509780 
   b.3. MAYO--S4 138.0 KV 509780 TO BANNTAP4 138.0 KV 509785 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 

FLT32-
3PH P12 

3 Phase fault on MINGO-S4 (509761) 138 kV Bus  
a. Apply fault at the MINGO-S4 (509761) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. MINGO-S4 138.0 KV 509761 TO T.S.E.-4 138.0 KV 509811 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 

FLT33-
3PH P12 

3 Phase fault on OAKSWTP4 (509848) 138 kV Bus  
a. Apply fault at the OAKSWTP4 (509848) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OAKSWTP4 138.0 KV 509848 TO SAPLPRD4 138.0 KV 509871 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 

FLT34-
3PH P12 

3 Phase fault on OAKS--E4 (509846) 138 kV Bus  
a. Apply fault at the OAKS--E4 (509846) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OAKS--E4 138.0 KV 509846 TO OAKSETP4 138.0 KV 509850 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 

FLT35-
3PH P12 

3 Phase fault on OAKS  W4 (509727) 138 kV Bus  
a. Apply fault at the OAKS  W4 (509727) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OAKS  W4 138.0 KV 509727 TO OAKSWTP4 138.0 KV 509848 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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Cont ID Planning 
Event Fault Description 

FLT36-
3PH P12 

3 Phase fault on OGMARTN2 (509751) 69 kV Bus  
a. Apply fault at the OGMARTN2 (509751) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OGMARTN2 69.0 KV 509751 TO DX----E2 69.0 KV 509795 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 

FLT37-
3PH P12 

3 Phase fault on OKMULGE4 (510898) 138 kV Bus  
a. Apply fault at the OKMULGE4 (510898) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OKMULGE4 138.0 KV 510898 TO KELCO 4 138.0 KV 510931 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 

FLT38-
3PH P12 

3 Phase fault on OKMULGE4 (510898) 138 kV Bus  
a. Apply fault at the OKMULGE4 (510898) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. OKMULGE4 138.0 KV 510898 TO EC.HEN-4 138.0 KV 510923 CKT 1 
   b.2. LOAD 1 510923 
   b.3. WELETK4 138.0 KV 510902 TO EC.HEN-4 138.0 KV 510923 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 

FLT39-
3PH P12 

3 Phase fault on ORU ETP4 (509849) 138 kV Bus  
a. Apply fault at the ORU ETP4 (509849) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ORU ETP4 138.0 KV 509849 TO WARNTAP4 138.0 KV 509858 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 

FLT40-
3PH P12 

3 Phase fault on ORU   E4 (509738) 138 kV Bus  
a. Apply fault at the ORU   E4 (509738) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ORU   E4 138.0 KV 509738 TO ORU ETP4 138.0 KV 509849 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 

FLT41-
3PH P12 

3 Phase fault on ORU   W4 (509732) 138 kV Bus  
a. Apply fault at the ORU   W4 (509732) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. ORU   W4 138.0 KV 509732 TO ORU-WTP4 138.0 KV 509853 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 

FLT42-
3PH P12 

3 Phase fault on POLECTP4 (515218) 138 kV Bus  
a. Apply fault at the POLECTP4 (515218) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. POLECTP4 138.0 KV 515218 TO TIBBENS4 138.0 KV 515237 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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Cont ID Planning 
Event Fault Description 

FLT43-
3PH P12 

3 Phase fault on RSS T1 4 (509773) 138 kV Bus  
a. Apply fault at the RSS T1 4 (509773) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. RSS T1 4 138.0 KV 509773 TO R.S.S.-4 138.0 KV 509783 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 

FLT44-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO 52DELWT4 138.0 KV 509814 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 

FLT45-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 136YALE4 138.0 KV 509775 TO R.S.S.-4 138.0 KV 509783 CKT 1 
   b.2. 136YALE4 138.0 KV 509775 TO KIMCLRK4 138.0 KV 509845 CKT 1 
   b.3. LOAD 1 509845 
   b.4. B111---4 138.0 KV 509767 TO KIMCLRK4 138.0 KV 509845 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 

FLT46-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO EXPGLNT4 138.0 KV 515473 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 

FLT47-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO OAKSETP4 138.0 KV 509850 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 

FLT48-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO EXP_OKM4 138.0 KV 510904 CKT 1 
   b.2. LOAD 1 510904 
   b.3. OKMULGE4 138.0 KV 510898 TO EXP_OKM4 138.0 KV 510904 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 

FLT49-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO ORU ETP4 138.0 KV 509849 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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Cont ID Planning 
Event Fault Description 

FLT50-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO ORU-WTP4 138.0 KV 509853 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 

FLT51-
3PH P12 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. R.S.S.-4 138.0 KV 509783 TO RSS T2 4 138.0 KV 509875 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 

FLT52-
3PH P12 

3 Phase fault on R.S.S.-7 (509782) 345 kV Bus  
a. Apply fault at the R.S.S.-7 (509782) 345 kV Bus 
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. R.S.S.-7 345.0 KV 509782 TO COGENT 7 345.0 KV 509834 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 

FLT53-
3PH P12 

3 Phase fault on R.S.S.-7 (509782) 345 kV Bus  
a. Apply fault at the R.S.S.-7 (509782) 345 kV Bus 
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. R.S.S.-7 345.0 KV 509782 TO G16133G16146 345.0 KV 588039 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 

FLT54-
3PH P12 

3 Phase fault on R.S.S.-7 (509782) 345 kV Bus  
a. Apply fault at the R.S.S.-7 (509782) 345 kV Bus 
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. R.S.S.-7 345.0 KV 509782 TO ONETA--7 345.0 KV 509807 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 

FLT55-
3PH P12 

3 Phase fault on R.S.S.-7 (509782) 345 kV Bus  
a. Apply fault at the R.S.S.-7 (509782) 345 kV Bus 
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. R.S.S.-7 345.0 KV 509782 TO PECANCK7 345.0 KV 515235 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 

FLT56-
3PH P12 

3 Phase fault on R.S.S.-7 (509782) 345 kV Bus  
a. Apply fault at the R.S.S.-7 (509782) 345 kV Bus 
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. R.S.S.-7 345.0 KV 509782 TO REDBUD 7 345.0 KV 514909 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 

FLT57-
3PH P12 

3 Phase fault on R.S.S.-7 (509782) 345 kV Bus  
a. Apply fault at the R.S.S.-7 (509782) 345 kV Bus 
b. Clear fault after 6 cycles and trip the faulted elements:  
   b.1. R.S.S.-7 345.0 KV 509782 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 
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Cont ID Planning 
Event Fault Description 

FLT58-
3PH P12 

3 Phase fault on S52DEL 4 (509716) 138 kV Bus  
a. Apply fault at the S52DEL 4 (509716) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. S52DEL 4 138.0 KV 509716 TO 52DELTP4 138.0 KV 509776 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 

FLT59-
3PH P12 

3 Phase fault on 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 138.0 KV 509871 TO DENV_WTAP4 138.0 KV 509896 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 

FLT60-
3PH P12 

3 Phase fault on 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. JENKS--4 138.0 KV 509759 TO SAPLPRD4 138.0 KV 509871 CKT 1 
   b.2. 116JENK4 138.0 KV 509753 TO JENKS--4 138.0 KV 509759 CKT 1 
   b.3. LOAD 1 509759 
   b.4. 116JENK4 138.0 KV 509753 TO R.S.S.-4 138.0 KV 509783 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 

FLT61-
3PH P12 

3 Phase fault on SHILETP4 (509813) 138 kV Bus  
a. Apply fault at the SHILETP4 (509813) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. SHILETP4 138.0 KV 509813 TO ORU-WTP4 138.0 KV 509853 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 

FLT62-
3PH P12 

3 Phase fault on S.S.---4 (509815) 138 kV Bus  
a. Apply fault at the S.S.---4 (509815) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. PRATTV-4 138.0 KV 509758 TO S.S.---4 138.0 KV 509815 CKT 1 
   b.2. LOAD 1 509815 
   b.3. PRATTV-4 138.0 KV 509758 TO BLUEBEL4 138.0 KV 515242 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 

FLT63-
3PH P12 

3 Phase fault on S.S.---4 (509815) 138 kV Bus  
a. Apply fault at the S.S.---4 (509815) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. S.S.---4 138.0 KV 509815 TO DENV_WTAP4 138.0 KV 509896 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 

FLT64-
3PH P12 

3 Phase fault on S.S.---4 (509815) 138 kV Bus  
a. Apply fault at the S.S.---4 (509815) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. S.S.---4 138.0 KV 509815 TO HWY20-T4 138.0 KV 509821 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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Cont ID Planning 
Event Fault Description 

FLT65-
3PH P12 

3 Phase fault on S.S.---4 (509815) 138 kV Bus  
a. Apply fault at the S.S.---4 (509815) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. S.S.---4 138.0 KV 509815 TO WED-TAP4 138.0 KV 509823 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 

FLT66-
3PH P12 

3 Phase fault on S.S.---4 (509815) 138 kV Bus  
a. Apply fault at the S.S.---4 (509815) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. SHEFFD-4 138.0 KV 509812 TO S.S.---4 138.0 KV 509815 CKT 1 
   b.2. LOAD 1 509815 
   b.3. WEKIWA-4 138.0 KV 509757 TO SHEFFD-4 138.0 KV 509812 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 

FLT67-
3PH P12 

3 Phase fault on TIBBENS4 (515237) 138 kV Bus  
a. Apply fault at the TIBBENS4 (515237) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. TIBBENS4 138.0 KV 515237 TO BEELINE4 138.0 KV 515247 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 

FLT68-
3PH P12 

3 Phase fault on T.P.S.-2 (509789) 69 kV Bus  
a. Apply fault at the T.P.S.-2 (509789) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WILLPIP2 69.0 KV 509750 TO T.P.S.-2 69.0 KV 509789 CKT 1 
   b.2. LOAD 1 509789 
   b.3. WILLPIP2 69.0 KV 509750 TO OGMARTN2 69.0 KV 509751 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 

FLT69-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 36LEWIS4 138.0 KV 509800 CKT 1 
   b.2. LOAD 1 509800 
   b.3. 52DELTP4 138.0 KV 509776 TO 36LEWIS4 138.0 KV 509800 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 

FLT70-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 52DELWT4 138.0 KV 509814 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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Cont ID Planning 
Event Fault Description 

FLT71-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 36&OLY-4 138.0 KV 509724 TO T.P.S.-4 138.0 KV 509788 CKT 1 
   b.2. LOAD 1 509788 
   b.3. 36&OLY-4 138.0 KV 509724 TO CARSN-T4 138.0 KV 509739 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 

FLT72-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO GEN-2018-027 138.0 KV 762625 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 

FLT73-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO OAKSETP4 138.0 KV 509850 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 

FLT74-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO OAKSWTP4 138.0 KV 509848 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 

FLT75-
3PH P12 

3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 72ELWOD4 138.0 KV 509888 CKT 1 
   b.2. LOAD 1 509888 
   b.3. SAPLPRD4 138.0 KV 509871 TO 72ELWOD4 138.0 KV 509888 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 

FLT76-
3PH P12 

3 Phase fault on T.S.E.-4 (509811) 138 kV Bus  
a. Apply fault at the T.S.E.-4 (509811) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.S.E.-4 138.0 KV 509811 TO 21STTAP4 138.0 KV 509828 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 

FLT77-
3PH P12 

3 Phase fault on T.S.E.-4 (509811) 138 kV Bus  
a. Apply fault at the T.S.E.-4 (509811) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.S.E.-4 138.0 KV 509811 TO E.61ST-4 138.0 KV 509831 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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FLT78-
3PH P12 

3 Phase fault on T.S.E.-4 (509811) 138 kV Bus  
a. Apply fault at the T.S.E.-4 (509811) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.S.E.-4 138.0 KV 509811 TO KENSH-E-TP4 138.0 KV 509830 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 

FLT79-
3PH P12 

3 Phase fault on T.S.E.-4 (509811) 138 kV Bus  
a. Apply fault at the T.S.E.-4 (509811) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.S.E.-4 138.0 KV 509811 TO S.HUD.-4 138.0 KV 509833 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 

FLT80-
3PH P12 

3 Phase fault on WARNTAP4 (509858) 138 kV Bus  
a. Apply fault at the WARNTAP4 (509858) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 96YALE-4 138.0 KV 509847 TO WARNTAP4 138.0 KV 509858 CKT 1 
   b.2. 77MEM-W4 138.0 KV 509766 TO 96YALE-4 138.0 KV 509847 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 

FLT81-
3PH P12 

3 Phase fault on WARNTAP4 (509858) 138 kV Bus  
a. Apply fault at the WARNTAP4 (509858) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 81YALES4 138.0 KV 509810 TO WARNTAP4 138.0 KV 509858 CKT 1 
   b.2. 81YALES4 138.0 KV 509810 TO WAREN-W4 138.0 KV 509857 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 

FLT82-
3PH P12 

3 Phase fault on WED-TAP4 (509823) 138 kV Bus  
a. Apply fault at the WED-TAP4 (509823) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WED-TAP4 138.0 KV 509823 TO CARSONT4 138.0 KV 509865 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 

FLT83-
3PH P12 

3 Phase fault on 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 GEN-2010-055 138.0 KV 560389 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 

FLT84-
3PH P12 

3 Phase fault on 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 
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Cont ID Planning 
Event Fault Description 

FLT85-
3PH P12 

3 Phase fault on 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 SILVCTYGR4 138.0 KV 512726 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 

FLT86-
3PH P12 

3 Phase fault on 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 WED-TAP4 138.0 KV 509823 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 

FLT87-
3PH P12 

3 Phase fault on 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 

FLT88-
3PH P12 

3 Phase fault on WHORSE-4 (509754) 138 kV Bus  
a. Apply fault at the WHORSE-4 (509754) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WHORSE-4 138.0 KV 509754 TO HWY20-T4 138.0 KV 509821 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 

FLT89-
3PH P12 

3 Phase fault on WRNMEDT4 (509764) 138 kV Bus  
a. Apply fault at the WRNMEDT4 (509764) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. WRNMEDT4 138.0 KV 509764 TO S.HUD.-4 138.0 KV 509833 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 

FLT90-
3PH P12 

3 Phase fault on W.ED.-W4 (509832) 138 kV Bus  
a. Apply fault at the W.ED.-W4 (509832) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. W.ED.-W4 138.0 KV 509832 TO CARSONT4 138.0 KV 509865 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 

FLT91-
3PH P12 

3 Phase fault on YARCH-S4 (509824) 138 kV Bus  
a. Apply fault at the YARCH-S4 (509824) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. YARCH-S4 138.0 KV 509824 TO KENSH-E-TP4 138.0 KV 509830 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 

FLT92-
3PH P13 

3 Phase fault on BEELINE2 (515246) 69 kV Bus  
a. Apply fault at the BEELINE2 (515246) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. BEELINE2 515246 TO BEELINE4 515247 TO BEELINE1 515705 CKT 1 
Threewinding Transformer  
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FLT93-
3PH P13 

3 Phase fault on BLUEBEL2 (515241) 69 kV Bus  
a. Apply fault at the BLUEBEL2 (515241) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. BLUEBEL2 515241 TO BLUEBEL4 515242 TO BLUEBEL1 515706 CKT 1 
Threewinding Transformer  

FLT94-
3PH P13 

3 Phase fault on BRISTOW2 (515034) 69 kV Bus  
a. Apply fault at the BRISTOW2 (515034) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. BRISTOW2 515034 TO BRISTOW4 515035 TO BRISTOW1 515709 CKT 1 
Threewinding Transformer  

FLT95-
3PH P13 

3 Phase fault on COGEN G1 (511953) 18 kV Bus  
a. Apply fault at the COGEN G1 (511953) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. COGEN G1 511953 TO COGENT 7 509834 TO COGEN S1 511954 CKT 1 
Threewinding Transformer  

FLT96-
3PH P13 

3 Phase fault on COGEN G2 (511955) 18 kV Bus  
a. Apply fault at the COGEN G2 (511955) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. COGEN G2 511955 TO COGENT 7 509834 TO COGEN S2 511956 CKT 1 
Threewinding Transformer  

FLT97-
3PH P13 

3 Phase fault on COGEN G3 (511957) 18 kV Bus  
a. Apply fault at the COGEN G3 (511957) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. COGEN G3 511957 TO COGENT 7 509834 TO COGEN S3 511958 CKT 1 
Threewinding Transformer  

FLT98-
3PH P13 

3 Phase fault on KEYSTON5 (505609) 161 kV Bus  
a. Apply fault at the KEYSTON5 (505609) 161 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. KEYSTON5 505609 TO KEYSTON4 505610 TO KEY1&2 1 505612 CKT 1 
Threewinding Transformer  

FLT99-
3PH P13 

3 Phase fault on 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 
Threewinding Transformer  

FLT100-
3PH P13 

3 Phase fault on PECANCK5 (515234) 161 kV Bus  
a. Apply fault at the PECANCK5 (515234) 161 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. PECANCK5 515234 TO PECANCK7 515235 TO PECANC21 515759 CKT 2 
Threewinding Transformer  
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Cont ID Planning 
Event Fault Description 

FLT101-
3PH P13 

3 Phase fault on REDBUD1S (514899) 18 kV Bus  
a. Apply fault at the REDBUD1S (514899) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. REDBUD1S 514899 TO REDBUD 7 514909 TO REDBUD1G 514910 CKT 1 
Threewinding Transformer  

FLT102-
3PH P13 

3 Phase fault on REDBUD2S (514900) 18 kV Bus  
a. Apply fault at the REDBUD2S (514900) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. REDBUD2S 514900 TO REDBUD 7 514909 TO REDBUD2G 514911 CKT 1 
Threewinding Transformer  

FLT103-
3PH P13 

3 Phase fault on REDBUD3S (514905) 18 kV Bus  
a. Apply fault at the REDBUD3S (514905) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. REDBUD3S 514905 TO REDBUD 7 514909 TO REDBUD3G 514912 CKT 1 
Threewinding Transformer  

FLT104-
3PH P13 

3 Phase fault on REDBUD4S (514940) 18 kV Bus  
a. Apply fault at the REDBUD4S (514940) 18 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. REDBUD4S 514940 TO REDBUD 7 514909 TO REDBUD4G 514942 CKT 1 
Threewinding Transformer  

FLT105-
3PH P13 

3 Phase fault on RSS T1 4 (509773) 138 kV Bus  
a. Apply fault at the RSS T1 4 (509773) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. RSS T1 4 509773 TO R.S.S.-7 509782 TO RSST1 T1 509882 CKT 1 Threewinding 
Transformer  

FLT106-
3PH P13 

3 Phase fault on RSS T2 4 (509875) 138 kV Bus  
a. Apply fault at the RSS T2 4 (509875) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. RSS T2 4 509875 TO R.S.S.-7 509782 TO RSST2 T1 509876 CKT 1 Threewinding 
Transformer  

FLT107-
3PH P13 

3 Phase fault on R.S.S.-4 (509783) 138 kV Bus  
a. Apply fault at the R.S.S.-4 (509783) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. R.S.S.-4 509783 TO RSS NG3 511844 TO RSS NG4 511845 CKT 1 Threewinding 
Transformer  

FLT108-
3PH P13 

3 Phase fault on 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 
Threewinding Transformer  
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Cont ID Planning 
Event Fault Description 

FLT109-
3PH P13 

3 Phase fault on S.S.---2 (509816) 69 kV Bus  
a. Apply fault at the S.S.---2 (509816) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. S.S.---2 509816 TO S.S.---4 509815 TO SS6-1 509878 CKT 1 Threewinding 
Transformer  

FLT110-
3PH P13 

3 Phase fault on T.P.S.-2 (509789) 69 kV Bus  
a. Apply fault at the T.P.S.-2 (509789) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. T.P.S.-2 509789 TO T.P.S.-4 509788 TO TPS5-1 509880 CKT 1 Threewinding 
Transformer  

FLT111-
3PH P13 

3 Phase fault on T.S.E.-2 (509820) 69 kV Bus  
a. Apply fault at the T.S.E.-2 (509820) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. T.S.E.-2 509820 TO T.S.E.-4 509811 TO TSE3-1 509873 CKT 1 Threewinding 
Transformer  

FLT112-
3PH P13 

3 Phase fault on 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 
Threewinding Transformer  

FLT113-
3PH P13 

3 Phase fault on WELEETK2 (510903) 69 kV Bus  
a. Apply fault at the WELEETK2 (510903) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. WELEETK2 510903 TO WELETK4 510902 TO WELEE1-1 510941 CKT 1 
Threewinding Transformer  

FLT114-
SB P4 

Apply single-phase fault on: 
52DELTP4 138.0 KV 509776 TO 36LEWIS4 138.0 KV 509800 CKT 1 
LOAD 1 509800 
TPS4 138.0 KV 509788 TO 36LEWIS4 138.0 KV 509800 CKT 1, 
near 52DELTP4 138 kV for 7 cycles with stuck breaker at 52DELTP4 138 kV. 
Clear Fault after 10 cycles and trip: 
LOAD 1 509826 
52DELTP4 138.0 KV 509776 TO ZUNISS4 138.0 KV 509826 CKT 1 
LOAD 1 509716 
52DELTP4 138.0 KV 509776 TO S52DEL4 138.0 KV 509716 CKT 1 
52DELTP4 138.0 KV 509776 TO TSE4 138.0 KV 509811 CKT 1 

FLT115-
SB P4 

Apply single-phase fault on: 
TPS4 138.0 KV 509788 TO 52DELWT4 138.0 KV 509814 CKT 1, 
near 52DELWT4 138 kV for 7 cycles with stuck breaker at 52DELWT4 138 kV. 
Clear Fault after 10 cycles and trip: 
LOAD 1 509859 
52DELWT4 138.0 KV 509814 TO SHILLW4 138.0 KV 509859 CKT 1 
LOAD 1 509856 
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Cont ID Planning 
Event Fault Description 

52DELW4 138.0 KV 509856 TO SHILLW4 138.0 KV 509859 CKT 1 
52DELWT4 138.0 KV 509814 TO RSS4 138.0 KV 509783 CKT 1 

FLT116-
SB P4 

Apply single-phase fault on: 
CARSNT4 138.0 KV 509739 TO SS4 138.0 KV 509815 CKT 1, 
near CARSN-T4 138 kV for 7 cycles with stuck breaker at CARSN-T4 138 kV. 
Clear Fault after 10 cycles and trip: 
CARSNT4 138.0 KV 509739 TO UNIONAV4 138.0 KV 509740 CKT 1 
LOAD 1 509740 
LOAD 1 509749 
UNIONAV4 138.0 KV 509740 TO CARSNC4 138.0 KV 509749 CKT 1 

FLT117-
SB P4 

Apply single-phase fault on: 
DENVWTAP4 138.0 KV 509896 TO SS4 138.0 KV 509815 CKT 1, 
near DENV_WTAP4 138 kV for 7 cycles with stuck breaker at DENV_WTAP4 138 kV. 
Clear Fault after 10 cycles and trip: 
DENVWTAP4 138.0 KV 509896 TO DENVRW4 138.0 KV 509748 CKT 1 
LOAD 1 509748 
DENVWTAP4 138.0 KV 509896 TO SALPRD4 138.0 KV 509871 CKT 1 

FLT118-
SB P4 

Apply single-phase fault on: 
TPS4 138.0 KV 509788 TO OAKSETP4 138.0 KV 509850 CKT 1, 
near OAKSETP4 138 kV for 7 cycles with stuck breaker at OAKSETP4 138 kV. 
Clear Fault after 10 cycles and trip: 
LOAD 1 509846 
OAKSETP4 138.0 KV 509850 TO OAKSE4 138.0 KV 509846 CKT 1 
OAKSETP4 138.0 KV 509850 TO RSS4 138.0 KV 509783 CKT 1 

FLT119-
SB P4 

Apply single-phase fault on: 
SAPLPRD4 138.0 KV 509871 TO OAKSWTP4 138.0 KV 509848 CKT 1, 
near OAKSWTP4 138 kV for 7 cycles with stuck breaker at OAKSWTP4 138 kV. 
Clear Fault after 10 cycles and trip: 
LOAD 1 509727 
OAKSWTP4 138.0 KV 509848 TO OAKSW4 138.0 KV 509727 CKT 1 
OAKSWTP4 138.0 KV 509848 TO TPS4 138.0 KV 509788 CKT 1 

FLT120-
SB P4 

Apply single-phase fault on: 
SAPLPRD7 345.0 KV 509870 TO WEKIWA7 345.0 KV 509755 CKT 1, 
near SAPLPRD7 345 kV for 6 cycles with stuck breaker at SAPLPRD7 345 kV. 
Clear Fault after 10 cycles and trip: 
SAPLPRD7 345.0 KV 509870 TO RSS7 345.0 KV 509782 CKT 1 

FLT121-
SB P4 

Apply single-phase fault on: 
SAPLPRD4 138.0 KV 509871 TO OAKSWTP4 138.0 KV 509848 CKT 1, 
near SAPLPRD4 138 kV for 7 cycles with stuck breaker at SAPLPRD4 138 kV. 
Clear Fault after 10 cycles and trip: 
SAPLPRD4 138.0 KV 509871 TO 72ELWOD4 138.0 KV 509888 CKT 1 
LOAD 1 509888 
TPS4 138.0 KV 509788 TO 72ELWOD4 138.0 KV 509888 CKT 1 
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Cont ID Planning 
Event Fault Description 

FLT122-
SB P4 

Apply single-phase fault on: 
DENVWTAP4 138.0 KV 509896 TO SS4 138.0 KV 509815 CKT 1, 
near S.S.---4 138 kV for 7 cycles with stuck breaker at S.S.---4 138 kV. 
Clear Fault after 10 cycles and trip: 
SS4 138.0 KV 509815 TO SHEFFD4 138.0 KV 509812 CKT 1 
LOAD 1 509812 
WEKIWA4 138.0 KV 509757 TO SHEFFD4 138.0 KV 509812 CKT 1 

FLT123-
SB P4 

Apply single-phase fault on: 
TPS4 138.0 KV 509788 TO OAKSETP4 138.0 KV 509850 CKT 1, 
near T.P.S.-4 138 kV for 7 cycles with stuck breaker at T.P.S.-4 138 kV. 
Clear Fault after 10 cycles and trip: 
TPS4 138.0 KV 509788 TO 36LEWIS4 138.0 KV 509800 CKT 1 
LOAD 1 509800 
52DELTP4 138.0 KV 509776 TO 36LEWIS4 138.0 KV 509800 CKT 1 

FLT124-
SB P4 

Apply single-phase fault on: 
TSE4 138.0 KV 509811 TO 21STTAP4 138.0 KV 509828 CKT 1, 
near T.S.E.-4 138 kV for 7 cycles with stuck breaker at T.S.E.-4 138 kV. 
Clear Fault after 10 cycles and trip: 
52DELTP4 138.0 KV 509776 TO TSE4 138.0 KV 509811 CKT 1 

FLT125-
SB P4 

Apply single-phase fault on: 
WEDTAP4 138.0 KV 509823 TO WEKIWA4 138.0 KV 509757 CKT 1, 
near WED-TAP4 138 kV for 7 cycles with stuck breaker at WED-TAP4 138 kV. 
Clear Fault after 10 cycles and trip: 
WEDTAP4 138.0 KV 509823 TO CARSONT4 138.0 KV 509865 CKT 1 

FLT126-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on CARSN-S4 (509756) 138 kV Bus  
a. Apply fault at the CARSN-S4 (509756) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-S4 138.0 KV 509756 TO T.P.S.-4 138.0 KV 509788 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 

FLT127-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 52DELWT4 138.0 KV 509814 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 

FLT128-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 36&OLY-4 138.0 KV 509724 TO T.P.S.-4 138.0 KV 509788 CKT 1 
   b.2. LOAD 1 509788 
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   b.3. 36&OLY-4 138.0 KV 509724 TO CARSN-T4 138.0 KV 509739 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 

FLT129-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO OAKSETP4 138.0 KV 509850 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 

FLT130-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO OAKSWTP4 138.0 KV 509848 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 

FLT131-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 72ELWOD4 138.0 KV 509888 CKT 1 
   b.2. LOAD 1 509888 
   b.3. SAPLPRD4 138.0 KV 509871 TO 72ELWOD4 138.0 KV 509888 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 

FLT132-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to 52DELTP4 138 kV 
Bus (509776) followed by: 
3 Phase fault on T.P.S.-2 (509789) 69 kV Bus  
a. Apply fault at the T.P.S.-2 (509789) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. T.P.S.-2 509789 TO T.P.S.-4 509788 TO TPS5-1 509880 CKT 1 Threewinding 
Transformer 

FLT133-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on CARSN-S4 (509756) 138 kV Bus  
a. Apply fault at the CARSN-S4 (509756) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. CARSN-S4 138.0 KV 509756 TO T.P.S.-4 138.0 KV 509788 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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Cont ID Planning 
Event Fault Description 

FLT134-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 36LEWIS4 138.0 KV 509800 CKT 1 
   b.2. LOAD 1 509800 
   b.3. 52DELTP4 138.0 KV 509776 TO 36LEWIS4 138.0 KV 509800 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 

FLT135-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 52DELWT4 138.0 KV 509814 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 

FLT136-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. 36&OLY-4 138.0 KV 509724 TO T.P.S.-4 138.0 KV 509788 CKT 1 
   b.2. LOAD 1 509788 
   b.3. 36&OLY-4 138.0 KV 509724 TO CARSN-T4 138.0 KV 509739 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 

FLT137-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO OAKSWTP4 138.0 KV 509848 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 

FLT138-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on T.P.S.-4 (509788) 138 kV Bus  
a. Apply fault at the T.P.S.-4 (509788) 138 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
   b.1. T.P.S.-4 138.0 KV 509788 TO 72ELWOD4 138.0 KV 509888 CKT 1 
   b.2. LOAD 1 509888 
   b.3. SAPLPRD4 138.0 KV 509871 TO 72ELWOD4 138.0 KV 509888 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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Cont ID Planning 
Event Fault Description 

FLT139-
PO P6 

Prior Outage of Tulsa Power Station 138 kV Bus (509788) to OAKSETP4 138 kV 
Bus (509850) followed by: 
3 Phase fault on T.P.S.-2 (509789) 69 kV Bus  
a. Apply fault at the T.P.S.-2 (509789) 69 kV Bus 
b. Clear fault after 7 cycles and trip the faulted elements:  
 b.1. T.P.S.-2 509789 TO T.P.S.-4 509788 TO TPS5-1 509880 CKT 1 Threewinding 
Transformer 
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APPENDIX E: SIMULATION PLOTS  
 

*Available Upon Request* 
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