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EXECUTIVE SUMMARY

Southwest Power Pool (SPP) requested that Mitsubishi Electric Power Products, Inc. (MEPPI)
perform a Modification Request Impact Study (MRIS) for GEN-2019-030, an Existing Generating
Facility (EGF), with a Point of Interconnection (POI), the GEN-2019-030 Tap (763677) along the
Spearville (531469) to Clark County (539800) 345 kV Line.

The GEN-2019-030 project currently interconnects in the Sunflower Electric Company (SUNC)
control area with a capacity of 252 MW as shown in Table ES-1 below. This Study has been
requested to evaluate the modification of GEN-2019-030 to change the configuration from ninety
(90) General Electric (GE) 2.82 MW wind turbines to fifty-four (54) GE 2.82 MW wind turbines,
thirty-three (33) GE 2.72 MW wind turbines, and four (4) GE 2.52 MW wind turbines for a gross
capacity of 252.12 MW at the turbine terminals and 252 MW at the POL. In addition, this request
also includes changes to the collector system, generator step-up transformer, main substation
transformer, generation interconnection line, as well as the addition of a capacitor bank and
auxiliary load.

The generating capacity for GEN-2019-030 (252.12 MW at the turbine terminals) exceeds its
combined Generator Interconnection Agreement (GIA) Interconnection Service amount, 252 MW,
as listed in Appendix A of the GIA. As a result, the customer must ensure that the amount of power
injected at the POI does not exceed the Interconnection Service amount listed in its GIA. The
existing and modified configurations for GEN-2019-030 are shown in Table ES-1.

SPP determined that power flow should not be performed based on there being no POl MW
injection increase compared to the DISIS-2022-001 power flow models, where GEN-2019-030 is
dispatched to 100%.

The scope of this modification request study included reactive power analysis, short circuit
analysis, and dynamic stability analysis.

Mitsubishi Electric Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Table ES-1. GEN-2019-030 Modification Request

Facility

Existing Configuration (EGF)

Modification Request

Point of Interconnection

Spearville - Clark County 345 kV Line
(763677)

Spearville - Clark County 345 kV Line
(763677)

Configuration/Capacity

90xGE 2.82

Total Capacity = 253.8 MW, limited to
252 MW at the POI

54 x GE 2.82,33xGE 2.72,4x GE 2.52

Total Capacity = 252.12 MW, limited to
252 MW at the POI

Generation Interconnection Line

Length=0
R =0.000490
X=0.003520
B =0.029310

Rating not specified

Length = 3.91 miles
R=0.00021
X=0.00184
B =0.03522

Rating = 1158 MVA

Equivalent Main Power Transformer 1*

X=8.4973%, R=0.2124%
Winding MVA =100.8 MVA
Rating MVA = 168.0 MVA

X=8.497%, R=0.142%
Winding MVA =102.0 MVA
Rating MVA = 170.0 MVA

Equivalent Main Power Transformer 2*

X=0.0101 %, R=0.0000 %
Winding MVA =100.8 MVA
Rating MVA = 168.0 MVA

X=8.497%, R=0.142%
Winding MVA =102.0 MVA
Rating MVA = 170.0 MVA

Equivalent GSU Transformer 1*

X=5.9414 %, R=0.8368 %
Winding MVA = 252 MVA
Rating MVA = 252 MVA

X=5.69%, R=0.569%
Winding MVA = 147.11 MVA
Rating MVA = 147.11 MVA

Equivalent GSU Transformer 2*

X=5.9414 %, R=0.8368 %
Winding MVA = 252 MVA
Rating MVA =252 MVA

X=5.69%, R =0.569%
Winding MVA = 137.72 MVA
Rating MVA = 137.72 MVA

R =0.006540 p.u. R=0.01485p.u.
Equivalent Collector Line 1 X=0.012250 p.u. X=0.03214 p.u.
B =0.048040 p.u. B =0.08570p.u.
R =0.006500 p.u. R =0.006859 p.u.
Equivalent Collector Line 2 X=0.012250 p.u. X=0.01317 p.u.
B =0.048130p.u. B =0.05383p.u.

Reactive Devices 2 x5 MVAr Capacitor Bank 2 x5 MVAr Capacitor Bank

Generator Dynamic Model & Power
Factor

Generator Model: GEWTG0705
Electrical Control Model: GEWTE0705
Plant Model: GEWTAQ705

Generator Model: GEWTG0705
Electrical Control Model: GEWTE0705C
Plant Model: GEWTAQ705C

* Transformer impedances are based on Winding MVA Base

Mitsubishi Electric
Power Products, Inc (MEPPI)

Power Systems Engineering
Division (PSED)
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SUMMARY OF REACTIVE POWER ANALYSIS

The results of the reactive power analysis showed that the GEN-2019-030 project requires an 8.75
MVAR shunt reactor on each 34.5 kV bus of the project substation totaling 17.5 MVAR of total
shunt reactance, or equivalent support, with the modifications in place. This is necessary to offset
the capacitive effect on the transmission network caused by the project’s transmission line and
collector system during reduced generation conditions. The information gathered from the
charging current compensation analysis is provided as information to the Interconnection
Customer and Transmission Owner (TO) and/or Transmission Operator. The applicable reactive
power requirements will be further reviewed by the Transmission Owner and/or Transmission
Operator.

SUMMARY OF SHORT CIRCUIT ANALYSIS

The results from the short circuit analysis showed that the GEN-2019-030 contribution to three-
phase fault currents in the immediate transmission systems at or near the GEN-2019-030 POI was
no greater than 0.4496 kA. All three-phase fault current levels within 5 buses of the POI with the
GEN-2019-030 generator online were below 40 kA. The maximum three-phase fault current level
within 5 buses of the POI was 31.44 kA.

SUMMARY OF DYNAMIC STABILITY ANALYSIS

The dynamic stability analysis determined there were no new damping or voltage recovery
violations of concern attributed to the GEN-2019-030 modification request observed during the
simulated faults. Additionally, the project was found to stay connected during the contingencies
that were studied and, therefore, will meet the Low Voltage Ride Through (LVRT) requirements
of FERC Order #661A.

In conclusion of this analysis, the requested modification has been determined by SPP to not be a
Material Modification. The requested modification does not have a material adverse impact on the
cost or timing of any other Interconnection Request with a later Queue priority date. As the
requested modification places the generating capacity of the Interconnection Request at a higher
amount than its Interconnection Service, the customer must install monitoring and control
equipment as needed to ensure that the amount of power injected at the POI does not exceed the
Interconnection Service amount listed in its 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

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



Modification Request Impact Study GEN-2019-030
Technical Report REP-2524

to 0 MW in real-time, also known as curtailment, under certain system conditions to allow system
operators to maintain the reliability of the transmission network.

Nothing in this study should be construed as a guarantee of transmission service or delivery rights.
If the customer wishes to obtain deliverability to final customers, a separate request for
transmission service must be requested on Southwest Power Pool’s OASIS by the customer.

Mitsubishi Electric Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)
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SECTION 1: SCOPE OF STUDY

Southwest Power Pool (SPP) requested Mitsubishi Electric Power Products, Inc. to perform a
Modification Request Impact Study (MRIS) for GEN-2019-030. A Modification Request Impact
Study is a generation interconnection study performed to evaluate the impacts of modifying the DISIS
study assumptions. The determination of the required scope of the study is dependent upon the specific
modification requested and how it may impact the results of the DISIS study. Impacting the DISIS
results could potentially affect the cost or timing of any Interconnection Request with a later Queue
priority date, deeming the requested modification a Material Modification. The criteria sections below
include reasoning as to why an analysis was either included or excluded from the scope of study.

1.1 Power Flow Analysis

To determine whether power flow analysis is required, SPP evaluates the difference in the real power
output at the POI between the DISIS-2022-001 power flow model configuration and the requested
modification. Power flow analysis is performed if the difference in real power may result in a
significant impact on the results of the DISIS power flow analysis.

1.2 Stability Analysis, Short Circuit Analysis

To determine whether stability and short circuit analyses are required, SPP evaluates the difference
between the stability model parameters and, if needed, the equivalent collector system impedance
between the existing configuration and the requested modification. Dynamic stability analysis and
short circuit analysis would be required if the differences listed above were determined to have a
significant impact on the most recently performed DISIS stability analysis.

1.3 Reactive Power Analysis

SPP requires that a reactive power analysis be performed on the requested modification configuration
as it is a non-synchronous resource. The reactive power analysis determines the capacitive effect at
the POI caused by the project’s collector system and transmission line’s capacitance. A shunt reactor
size 1s determined in order to offset the capacitive effect and maintain zero (0) MV Ar flow at the POI
while the project’s generators and capacitors are offline.

1.4 Study Limitations

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

Mitsubishi Electric 1 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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SECTION 2: PROJECT AND MODIFICATION REQUEST

The GEN-2019-030 Interconnection Customer has requested a modification to its Interconnection
Requests (IR) with a Point of Interconnection (POI), the GEN-2019-030 Tap (763677) along the
Spearville (531469) to Clark County (539800) 345 kV Line. At the time of report posting, GEN-2019-
030 is an active Interconnection Request with a queue status of “IA FULLY EXECUTED/ON
SCHEDULE”. GEN-2019-030 is a wind facility with a maximum summer and winter queue capacity
of 252 MW with Network Resource Interconnection Service (NRIS). Figure 2-1 shows the power
flow model single line diagram for the existing GEN-2019-030 configurations using the modified
DISIS-2022-001-1 stability models. The GEN-2019-030 project interconnects in the Sunflower
Electric Company (SUNC) control area with a capacity of 252 MW as shown in Table 2-1 below.

Table 2-1. GEN-2019-030 Existing Configuration
GIA Capacity
(MW)

Request Point of Interconnection Existing Generator Configuration

Spearville (531469) to Clark

GEN-2019-030 |~ county (539800) 345 kV Line

90 GE 2.82 MW Wind Turbines 252 MW

Mitsubishi Electric 2 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Figure 2-1: GEN-2019-030 Single Line Diagram (Existing Configuration)

This Study has been requested to evaluate the modification of GEN-2019-030 to change the turbine
configuration from ninety (90) GE 2.82 MW wind turbines to fifty-four (54) GE 2.82 MW wind
turbines, thirty-three (33) GE 2.72 MW wind turbines, and four (4) GE 2.52 MW wind turbines for a
gross capacity of 252.12 MW at the generator terminals and 252 MW at the POI. In addition, this
request also includes changes to the collector system, generator step-up transformer, main substation
transformer and generation interconnection line.

This generating capacity for GEN-2019-030 (252.12 MW) exceeds its combined Generator
Interconnection Agreement (GIA) Interconnection Service amount, 252 MW, as listed in Appendix
A of the GIA. As a result, the customer must ensure that the amount of power injected at the POI does
not exceed the Interconnection Service amount listed in its GIA.

Mitsubishi Electric 3 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Figure 2-2 shows the power flow model single line diagram for the GEN-2019-030 modification. The
existing and modified configurations for GEN-2019-030 are shown in Table 2-2.
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Figure 2-2. GEN-2019-030 Single Line Diagram (Modification Configuration)

Mitsubishi Electric 4 Power System Engineering
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Table 2-2. GEN-2019-030 Modification Request

Facility

Existing Configuration (EGF)

Modification Request

Point of Interconnection

Spearville - Clark County 345 kV Line

Spearville - Clark County 345 kV Line

(763677) (763677)
90x GE 2.82 54 xGE 2.82,33xGE 2.72, 4x GE 2.52
Configuration/Capacity Total Capacity = 253.8 MW, limitedto | Total Capacity = 252.12 MW, limited to
252 MW at the POI 252 MW at the POI
Length=0 Length = 3.91 miles
R=0.000490 R=0.00021
Generation Interconnection Line X=0.003520 X=0.00184
B=0.029310 B=0.03522

Rating not specified

Rating = 1158 MVA

Equivalent Main Power Transformer 1*

X=8.4973%, R=0.2124%
Winding MVA = 100.8 MVA
Rating MVA = 168.0 MVA

X=8.497%, R=0.142%
Winding MVA =102.0 MVA
Rating MVA = 170.0 MVA

Equivalent Main Power Transformer 2*

X=0.0101 %, R=0.0000 %
Winding MVA = 100.8 MVA
Rating MVA = 168.0 MVA

X=8.497%, R=0.142%
Winding MVA =102.0 MVA
Rating MVA = 170.0 MVA

Equivalent GSU Transformer 1*

X=5.9414 %, R =0.8368 %
Winding MVA = 252 MVA
Rating MVA = 252 MVA

X=5.69%, R =0.569%
Winding MVA = 147.11 MVA
Rating MVA = 147.11 MVA

Equivalent GSU Transformer 2*

X=5.9414 %, R =0.8368 %
Winding MVA = 252 MVA
Rating MVA = 252 MVA

X=5.69%, R =0.569%
Winding MVA = 137.72 MVA
Rating MVA = 137.72 MVA

R =0.006540 p.u. R=0.01485p.u.
Equivalent Collector Line 1 X=0.012250 p.u. X=0.03214 p.u.
B =0.048040 p.u. B =0.08570p.u.
R =0.006500 p.u. R =0.006859 p.u.
Equivalent Collector Line 2 X=0.012250 p.u. X=0.01317 p.u.
B =0.048130p.u. B =0.05383p.u.

Reactive Devices 2 x5 MVAr Capacitor Bank 2 x5 MVAr Capacitor Bank

Generator Dynamic Model & Power
Factor

Generator Model: GEWTGO0705
Electrical Control Model: GEWTE0705
Plant Model: GEWTA0705

Generator Model: GEWTG0705
Electrical Control Model: GEWTE0705C
Plant Model: GEWTAQ0705C

* Transformer impedances are based on Winding MVA Base

Mitsubishi Electric 5
Power Products, Inc (MEPPI)

Power System Engineering
Division (PSED)
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SECTION 3: EXISTING VS MODIFICATION COMPARISON

To determine which analyses are required for the Study, the differences between the existing
configuration and the requested modification were evaluated. MEPPI performed this comparison and
the resulting analyses using a set of modified study models developed based on the modification
request data and the modified DISIS-2022-001-1 study models. The methodology and results of the
comparisons are described below. The analysis was completed using PSS/E version 34 software.

3.1 POI Injection Comparison

The real power injection at the POI was determined using PSS/E to compare the DISIS-2022-001
power flow model configuration to the requested modifications for GEN-2019-030. The percentage
change in the POI injection was then evaluated. If the MW percentage difference was determined to
be significant, power flow analysis would be performed to assess the impact of the modification
request.

SPP determined that power flow analysis was not required due to there being no change in the real
power output at the POI between the modified DISIS-2022-001-1 power flow model configuration
(GEN-2019-030 dispatched to 100%) and requested modification shown in Table 3-1.

Table 3-1. GEN-2019-030 POI Injection Comparison

Existing POI Injection Modification POI POI Injection
(MW) Injection (MW) Difference %

GEN-2019-030 252 MW 252 MW 0%

Request

3.2 Stability Model Parameters Comparison

SPP determined that short circuit and dynamic stability analyses were required because of the wind
turbine change from ninety (90) GE 2.82 MW wind turbines to fifty-four (54) GE 2.82 MW wind
turbines, thirty-three (33) GE 2.72 MW wind turbines, and four (4) GE 2.52 MW wind turbines for a
gross capacity of 252.12 MW. This is because the short circuit contribution and stability responses of
the existing configuration and the requested modification’s configuration may differ. The generator
dynamic model for the modification can be found in Appendix A. As short circuit and dynamic
stability analyses were required, a wind turbine dynamic parameters comparison was not needed for
the determination of the scope of the study.

3.3 Equivalent Impedance Comparison Calculation

As the wind turbine change determined that short circuit and dynamic stability analyses were required,
an equivalent impedance comparison was not needed for the determination of the scope of the study.

Mitsubishi Electric 6 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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SECTION 4: REACTIVE POWER ANALYSIS

The reactive power analysis was performed for GEN-2019-030 to determine the capacitive charging
effects during reduced generation conditions (unsuitable wind speeds, unsuitable solar irradiance,
insufficient state of charge, idle conditions, curtailment, etc.) at the generation site and to size shunt
reactors that would reduce the project reactive power contribution to the POI to approximately zero.

4.1 Methodology and Criteria

The GEN-2019-030 generator and capacitor were switched out of service while other system elements
remained in-service. A shunt reactor was tested at the project’s collection substation 34.5 kV bus to
set the MVAR flow into the POI to approximately zero. The size of the shunt reactor is equivalent to
the charging current value at unity voltage and the compensation provided is proportional to the
voltage effects on the charging current (i.e., for voltages above unity, reactive compensation is greater
than the size of the reactor). MEPPI performed the reactive power analysis using the modification
request data based on the DISIS-2022-001-1 stability study models:

1. 2025 Summer Peak (25SP)
2. 2025 Winter Peak (25WP)

4.2 Reactive Power Results

The results from the analysis showed that the GEN-2019-030 projects needed approximately an 8.75
MVAR shunt reactor on each 34.5 kV bus of the project substation totaling 17.5 MVAR of total shunt
reactance, or equivalent support, to reduce the POl MVAR to zero. Figure 4-1 illustrates the shunt
reactor size needed to reduce the POl MVAR to approximately zero with the updated topology. The
final shunt reactor requirements for GEN-2019-030 are shown in Table 4-1.

Mitsubishi Electric 7 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Figure 4-1. GEN-2019-030 Single Line Diagram w/ Charging Current Compensation (Modification)

Table 4-1. Shunt Reactor Size for Modification Request
Reactor Size

Machine POI Bus Name (WAZNY)
25SP 25WP
GEN-2019-030 763677 G19-030-TAP 345 kV 17.5 17.5
Mitsubishi Electric 8

Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)
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SECTION 5: SHORT CIRCUIT ANALYSIS

A short circuit study was performed using the 25SP model for GEN-2019-030. The detailed results
of the short circuit analysis are provided in Appendix B.

5.1 Methodology

The short circuit analysis included applying a three-phase fault on buses up to 5 levels away from the
345 kV POI bus. The PSS/E “Automatic Sequence Fault Calculation (ASCC)” fault analysis module
was used to calculate the fault current levels in the transmission system with and without GEN-2019-
030 online.

MEPPI created a short circuit model using the DISIS-2022-001-1 25SP stability study model by
adjusting the GEN-2019-030 short circuit parameters consistent with the modification data. The
adjusted parameters are shown in Table 5-1 below.

Table 5-1. Short-Circuit Model Parameters*

Value by Value by
Parameter Generator Generator
Bus# 763673 Bus# 763676
Machine MV A Base 140.99 140.99
R (pu) 0.0 0.0
X (pu) 0.8 0.8

*pu values based on Machine MVA Base

5.2 Short-Circuit Analysis Results

The results of the short circuit analysis for the 25SP model are summarized in Table 5-2 and Table 5-
3. The GEN-2019-030 POI bus (763677) fault current magnitudes are provided in Table 5-2 showing
a maximum fault current of 12.2925 kA with the GEN-2019-030 project online. Table 5-3 shows the
maximum fault current magnitudes and fault current increases with the GEN-2019-030 project online.

The maximum fault current calculated within 5 buses of the GEN-2019-030 POI (including the POI
bus) was less than 32 kA for the 25SP model. The maximum GEN-2019-030 contribution to three-
phase fault current was about 4.53% and 0.45 kA.
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Table 5-2. POI Short Circuit Results

Gen-OFF Gen-ON Max kA Max %
Current (kA) Current (kA) = Change @ Change

Case

25 SP 11.8429 12.2925 0.4496 3.6575

Table 5-3. Short Circuit Results

Voltage Max.

(kV)

Max kA Max
Change % Change

Current
(kA)

345 | 23.7700 | 04500 | 4.5300

230 13.0861 0.1343 1.0262
138 31.4465 0.0297 0.1653
115 19.8930 | 0.1019 0.6498
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Power Products, Inc (MEPPI) Division (PSED)



Modification Request Impact Study GEN-2019-030
Technical Report REP-2524

SECTION 6: DYNAMIC STABILITY ANALYSIS

MEPPI performed a dynamic stability analysis to identify the impact of wind turbine configuration
change and other modifications to GEN-2019-030. The analysis was performed according to SPP’s
Disturbance Performance Requirements shown in Appendix C. The modification details are described
in Section 2 above and the dynamic modeling data is provided in Appendix A.

6.1 Methodology and Criteria

The dynamic stability analysis was performed using models developed with the requested GEN-2019-
030 configuration of ninety (90) GE 2.82 MW wind turbines to fifty-four (54) GE 2.82 MW wind
turbines, thirty-three (33) GE 2.72 MW wind turbines, and four (4) GE 2.52 MW wind turbines for a
gross capacity of 252.12 MW. This stability analysis was performed using PTI’s PSS/E version 34.8
software. The modifications requested for the GEN-2019-030 project were used to create modified
stability models for this impact study, no other modifications were made, based on the DISIS-2022-
001-1 stability study models:

1. 2025 Summer Peak (25SP)
2. 2025 Winter Peak (25WP)

The modified dynamic model data for the GEN-2019-030 project is provided in Appendix A. The
modified power flow models and associated dynamic database were initialized (no-fault test) to
confirm that there were no errors in the initial conditions of the system and the dynamic data.

During the fault simulations, the active power (PELEC), reactive power (QELEC), and terminal
voltage (ETERM) were monitored for GEN-2019-030 and other current and prior queued projects in
their cluster Group 3. In addition, voltages of five (5) buses away from the POI of GEN-2019-030
were monitored and plotted. The machine rotor angle for synchronous machines within the study area,
Sunflower Electric Company (SUNC) were monitored. In addition, the voltages of all 69 kV and
above buses within the study area were monitored.

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

e The frequency protective relays of the G19-058-GEN2, FLTRDG-WGI, G11-008-GEN1, G11-
008-GEN3, GI11-008-GENS5, G11-008-GEN6, G11-008-GEN7, G17-018-GENI1, G17-018-
GENI1, G17-018-GEN2, G17-018-GEN2, G19-058-GEN2, G19-063-GEN1, and G21-021-GEN1
generators were disabled after observing the frequency tripping during initial three phase fault
simulations. This frequency tripping issue is a known PSS/E limitation caused by IBRs inability
to calculate frequency after the fault is cleared.

Mitsubishi Electric 11 Power System Engineering
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6.2 Fault Definitions

MEPPI developed the faults for GEN-2019-030 as required. The faults were simulated using modified
study models. The fault events included three-phase faults, three-phase faults on prior outage cases,
and single-line-to-ground stuck breaker faults. Single-line-to-ground faults are approximated by
applying a fault impedance to bring the faulted bus positive sequence voltage to 0.6 pu. The simulated
faults are listed and described in Appendix D. These contingencies were applied to the modified 25SP
and 25WP models.

6.3 Stability Analysis Results

The stability analysis for GEN-2019-030 determined there were no contingencies that resulted in
system/voltage instability, or poor post-fault voltage recovery with GEN-2019-030 connected at
output of 252 MW at the POI (763677).

Refer to Table 6-1 for a summary of results for the stability analysis for the contingencies listed in
Appendix D. Table 6-1 is a summary of the stability results for the 2025 Summer Peak and 2025
Winter Peak conditions and states whether the system remained stable or generation tripped offline,
if acceptable voltage recovery was observed after the fault was cleared, and if the voltage recovered
to above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions. Voltage recovery criteria
include ensuring that the transient voltage recovery is between 0.7 p.u. within 2.5 seconds after the
fault is cleared and 1.2 p.u. at any point after the fault is cleared and ending in a steady-state voltage
(for N-1 contingencies) at the pre-contingent level or at least above 0.9 p.u. and below 1.1. p.u..

Refer to Appendix E for a complete set of plots for all contingencies for 2025 Summer Peak and 2025
Winter Peak conditions.
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Table 6-1. Stability Analysis Summary of Results for 25SP and 25WP Conditions

2025 Summer Peak 2025 Winter Peak
FaultID Pl:::,:?g R BREY Post Fault Steady- Generator System LR EERCY A Post Fault System
Lessthan  Greater than State Voltage Tripping Stability Lessthan | Greaterthan | GeneratorTripping — Steady-State Stability
0.70 p.u. 1.2p.u. 0.70 p.u. 1.2p.u. Voltage
Fo1 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F02 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
FO3 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F04 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
FO6 P1.2 Pass Pass Compliant None Stable Pass Pass 62%722962?\‘1 None Stable
FO7 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F08 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F09 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F10 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F11 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F12 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F13 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F14 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F15 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F16 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F17 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F18 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F20 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F21 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F22 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F23 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F24 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planning Voltage Recovery Voltage Recovery
Fautt1D Event Post Fault Steady- Generator System = TR SPOSt F:;ult System
Less than Greater than State Voltage Tripping Stability Less than Greater than enerator Tripping teady-State Stability
0.70 p.u. 1.2p.u. 0.70 p.u. 1.2 p.u. Voltage
F26 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F27 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F28 P1.2 Pass Pass Compliant FLTRDG-WG1 Stable Pass Pass Compliant None Stable
(539114)
F29 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F30 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F31 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F32 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F33 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F34 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F35 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F37 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F38 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F39 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
G11-008-GEN7
(539858)
) G19-058-GEN2
F40 P1.2 Pass Pass Compliant None Stable Pass Pass (763895) None Stable
G19-063-GEN1
(763926)
G11-008-GEN7
(539858)
) G19-058-GEN2
F41 P1.2 Pass Pass Compliant None Stable Pass Pass (763895) None Stable
G19-063-GEN1
(763926)
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2025 Summer Peak 2025 Winter Peak
Planning Voltage Recovery Voltage Recovery
Fautt1D Event Post Fault Steady- Generator System = TR SPOSt F:;ult System
Less than Greater than State Voltage Tripping Stability Less than Greater than enerator Tripping teady-State Stability
0.70 p.u. 1.2p.u. 0.70 p.u. 1.2 p.u. Voltage
G11-008-GEN7
(539858)
. G19-058-GEN2
F42 P1.2 Pass Pass Compliant None Stable Pass Pass (763895) None Stable
G19-063-GEN1
(763926)
G11-008-GEN7
(539858)
. G19-058-GEN2
F43 P1.2 Pass Pass Compliant None Stable Pass Pass (763895) None Stable
G19-063-GEN1
(763926)
F44 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F45 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F46 P1.3 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F47 P1.3 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F48 P1.3 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F49 P1.3 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F50 P1.3 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F51 P1.3 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
G17-018-
GEN1 G17-018-GEN1
. (588633) (588633)
F52 P1.3 Pass Pass Compliant G17-018- Stable Pass Pass G17-018-GEN2 None Stable
GEN2 (588637)
(588637)
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2025 Summer Peak 2025 Winter Peak
Planning Voltage Recovery Voltage Recovery
Fautt1D Event Post Fault Steady- Generator System = TR SPOSt F:;ult System
Less than Greater than State Voltage Tripping Stability Less than Greater than enerator Tripping teady-State Stability
0.70 p.u. 1.2p.u. 0.70 p.u. 1.2 p.u. Voltage
G11-008-GEN7
(539858)
G19-058-GEN2
(763895)
G19-063-GEN1
i
F53 P4.2 Pass Pass Compliant GEN2 Stable Pass Pass (539852) None Stable
(763895) G11-008-GEN6
(539853)
G11-008-GEN1
(539845)
G11-008-GEN3
(539847)
G17-018-
GEN1 G17-018-GEN1
) (588633) (588633)
F54 P4.2 Pass Pass Compliant G17-018- Stable Pass Pass G17-018-GEN2 None Stable
GEN2 (588637)
(588637)
F55 P4.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F56 P6 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F57 P6 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
. G11-008-GEN7
F58 P6 Pass Pass Compliant None Stable Pass Pass (539858) None Stable
G11-008-GEN7
(539858)
. G19-063-GEN1
F59 P6 Pass Pass Compliant None Stable Pass Pass (763926) None Stable
G19-058-GEN2
(763895)
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2025 Summer Peak 2025 Winter Peak
Planning Voltage Recovery Voltage Recovery
Fautt1D Event Post Fault Steady- Generator System ST S::e 0:: 'ig:;tte System
Less than Greater than State Voltage Tripping Stability Less than Greater than pping - l¥ Stability
0.70 p.u. 1.2p.u. 0.70 p.u. 1.2 p.u. oltage
G11-008-GEN7
(539858)
. G19-063-GEN1
F60 P6 Pass Pass Compliant None Stable Pass Pass (763926) None Stable
G19-058-GEN2
(763895)
F61 P6 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F62 P6 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F63 P6 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
G11-008-GEN7
(539858)
) G19-063-GEN1
F64 P6 Pass Pass Compliant None Stable Pass Pass (763926) None Stable
G19-058-GEN2
(763895)
G11-008-GEN7
(539858)
. G19-063-GEN1
F65 P6 Pass Pass Compliant None Stable Pass Pass (763926) None Stable
G19-058-GEN2
(763895)
Fo1 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F02 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
FO3 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
F04 P1.2 Pass Pass Compliant None Stable Pass Pass Compliant None Stable
* P6 fault events are performed for informational purposes only.
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SECTION 7: MODIFIED CAPACITY EXCEEDS GIA CAPACITY

Under FERC Order 845, Interconnection Customers are allowed to request Interconnection Service
that is lower than the full generating capacity of their planned generating facilities. The
Interconnection Customers must install acceptable control and protection devices that prevent the
injection above their requested Interconnection Service amount measured at the POI. As such,
Interconnection Customers are allowed to increase the generating capacity of a generating facility
without increasing its Interconnection Service amount stated in its GIA. This is allowable as long as
they install the proper control and protection devices, and the requested modification is not determined
to be a Material Modification.

7.1 Results

The modified generating capacity of GEN-2019-030 (252.12 MW) and the total capability (280.11
MVA) exceed the GIA Interconnection Service amount, 252 MW, as listed in Appendix A of the GIA.
The customer must install monitoring and control equipment as needed to ensure that the amount of
power injected at the POI does not exceed the Interconnection Service amount listed in its GIA.
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SECTION 8: MATERIAL MODIFICATION DETERMINATION

In accordance with Attachment V of SPP’s Open Access Transmission Tariff, for modifications other
than those specifically permitted by Attachment V, SPP shall evaluate the proposed modifications
prior to making them and inform the Interconnection Customer in writing of whether the
modifications would constitute a Material Modification. Material Modification shall mean (1)
modification to an Interconnection Request in the queue that has a material adverse impact on the cost
or timing of any other Interconnection Request with a later Queue priority date; or (2) planned
modification to an Existing Generating Facility that is undergoing evaluation for a Generating Facility
Modification or Generating Facility Replacement, and has a material adverse impact on the
Transmission System with respect to: 1) steady-state thermal or voltage limits, ii) dynamic system
stability and response, or iii) short-circuit capability limit; compared to the impacts of the Existing
Generating Facility prior to the modification or replacement.

8.1 Results

SPP determined the requested modification is not a Material Modification based on the results of this
Modification Request Impact Study performed by MEPPI. MEPPI evaluated the impact of the
requested modification on the prior study results. MEPPI determined that the requested modification
did not negatively impact the prior study dynamic stability and short circuit results, and the
modifications to the project were not significant enough to change the previously studied power flow
conclusions.

This determination implies that any network upgrades already required by GEN-2019-030 would not
be negatively impacted and that no new upgrades are required due to the requested modification, thus
not resulting in a material adverse impact on the cost or timing of any other Interconnection Request
with a later Queue priority date.
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SECTION 9: CONCLUSIONS

The Interconnection Customer for GEN-2019-030 requested a Modification Request Impact Study to
assess the impact of wind turbine configuration change from ninety (90) GE 2.82 MW wind turbines
to fifty-four (54) GE 2.82 MW wind turbines, thirty-three (33) GE 2.72 MW wind turbines, and four
(4) GE 2.52 MW wind turbines for a gross capacity of 252.12 MW. In addition, this request also
includes changes to the collector system, generator step-up transformer, and main substation
transformer. The generating capacity for GEN-2019-030 (252.12 MW) exceeds its GIA
Interconnection Service amount, 252 MW, as listed in Appendix A of the GIA. As a result, the
customer must ensure that the amount of power injected at the POI does not exceed the
Interconnection Service amount listed in its GIA.

SPP determined that power flow should not be performed based on there being no POl MW injection
increase compared to the DISIS-2022-001 power flow models, where GEN-2019-030 is dispatched
to 100%. However, SPP determined that the change in wind turbines required short circuit and
dynamic stability analyses.

SUMMARY OF REACTIVE POWER ANALYSIS

The results of the reactive power analysis showed that the GEN-2019-030 project requires an 8.75
MV AR shunt reactor on each 34.5 kV bus of the project substation totaling 17.5 MVAR of total shunt
reactance, or equivalent support, with the modifications in place. This is necessary to offset the
capacitive effect on the transmission network caused by the project’s transmission line and collector
system during reduced generation conditions. The information gathered from the charging current
compensation analysis is provided as information to the Interconnection Customer and Transmission
Owner (TO) and/or Transmission Operator. The applicable reactive power requirements will be
further reviewed by the Transmission Owner and/or Transmission Operator.

SUMMARY OF SHORT CIRCUIT ANALYSIS

The results from the short circuit analysis showed that the GEN-2019-030 contribution to three-phase
fault currents in the immediate transmission systems at or near the GEN-2019-030 POI was no greater
than 0.4496 kA. All three-phase fault current levels within 5 buses of the POI with the GEN-2019-
030 generator online were below 40 kA. The maximum three-phase fault current level within 5 buses
of the POI with the modification request online was 31.44 kA.
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SUMMARY OF DYNAMIC STABILITY ANALYSIS

The dynamic stability analysis determined there were no damping or voltage recovery violations
attributed to the GEN-2019-030 modification request observed during the simulated faults.
Additionally, the project was found to stay connected during the contingencies that were studied and,
therefore, will meet the Low Voltage Ride Through (LVRT) requirements of FERC Order #661A.

In conclusion, the requested modification has been determined by SPP to not be a Material
Modification. The requested modification does not have a material adverse impact on the cost or
timing of any other Interconnection Request with a later Queue priority date. As the requested
modification places the generating capacity of the Interconnection Request at a higher amount than
its Interconnection Service, the customer must install monitoring and control equipment as needed to
ensure that the amount of power injected at the POI does not exceed the Interconnection Service
amount listed in its GIA.

In accordance with FERC Order No. 827, the generating facility will be required to provide dynamic
reactive power within the range of 0.95 leading to 0.95 lagging at the high-side of the generator
substation. It is likely that the customer may be required to reduce its generation output to 0 MW in
real-time, also known as curtailment, under certain system conditions to allow system operators to
maintain the reliability of the transmission network.

Nothing in this study should be construed as a guarantee of transmission service or delivery rights. If
the customer wishes to obtain deliverability to final customers, a separate request for transmission
service must be requested on Southwest Power Pool’s OASIS by the customer.
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APPENDIX A: GEN-2019-030 DYNAMIC MODEL DATA
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The dynamic data for GEN-2019-030 is shown below:

//Pioneer Creek Wind 252 MW

41001 'USRMDL'1 'GEWTGO0705' 1 1 30 64 11 29

41001 1
000000000000000000000
000000 O

1.0000 1.0000  60.000  0.50000E-01 0.0000  0.0000
-1.5000 1.5000 18.750 185.00  0.90000 1.1000
0.25000 1.3300  0.70000  20.000  3.0000  0.20000E-01
0.0000  0.50000  0.75000  0.90000 1.0000  0.0000
0.0000  0.75000 1.2300 1.2300 100.00  0.10000
0.50000E-01 0.10000  2.0000  0.50000E-01 1.0000 1.2300
-1.0000  5.0000  9999.0 -1.0000  5.0000  9999.0
-1.0000  5.0000  9999.0 -1.0000  5.0000  9999.0
-1.0000  5.0000  9999.0 -1.0000  5.0000  9999.0
-1.0000  5.0000  9999.0  40.000  70.000  9999.0
40.000  70.000  9999.0  9999.0 /
41001 'USRMDL'1 'GEWTE(0705' 4 0 11 73 16 293

20001 0 1 0 0 20001 10001 1 0

1 0
0.37000 1.1000  0.90000 1.1100 1.7000 10.000
0.20000  66.000 1.2000  0.0000 1.3000 1.0000
0.10000  0.15000E-01 0.50000E-01 0.15000E-01 0.50000E-01 0.20000
0.20000E-01 0.15000E-01 0.15000  5.0000  0.20000E-01 0.40000
0.22000  0.22000 1.0000  0.70000E-02 0.50000E-01 0.0000
0.0000  0.04564 0.50000  0.0000 -0.10000  0.10000
-1.0000  3.0000  6.0000 0.15000  0.0000 0.15000
0.1420 -0.1420  0.4844 -0.4844 0.4844 -0.4844
0.10000E-01 0.45000 1.1000 1.1000  0.60000  0.60000
-1.0000  -1.0000 -0.60000 -0.60000 -0.60000 -0.60000
-1.3000  -1.3000  0.0000  0.50000  0.90000 1.1000
1.2000 1.3000 1.1000  0.90000  0.0000  0.0000
0.20000E-01 /

41001 'USRMDL'1 'GEWTAOQ0705' 50 7 84 21 67

0 0 1 1 0 0 0

2.82000 45.00000 1.064  6.028 1.500  125.66

1.200  2.000  5.000  2.500 999.000 -999.000

1.000  6.000  0.000 -0.500 1140.000 1240.000

0.000 700.000 10.000  0.248 -0.248  20.000

20.000 -0.0003  0.0003  0.000 1.500  0.110

-0.003  100.000 100.000 0.1100  0.150  0.800

1.000 1.100  0.600 1.000 1.000 1.020

0.50000 60.01700 63.01700 65.00000 65.00000  0.00000
100.00000 100.00000 100.00000 59.98300 56.98300 55.00000

55.000  0.000  0.000 0.000  0.000 0.050

1.000  5.000 0320 0.040 0.050 0.089

-0.089  0.800 09962 0.040 0.010  0.020

999.000 -999.000  0.000  0.020 0.00167 -0.00167

10.000 127.000  0.050  3.000  0.050  3.000/
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4100101 'VTGTPAT' 41001 41001 1" 0.40000 5.0000 1.0000  0.80000E-01 /
4100102 'VTGTPAT' 41001 41001 1" 0.60000 5.0000 1.7000  0.80000E-01 /
4100103 'VTGTPAT' 41001 41001 1" 0.70000 5.0000  2.5000  0.80000E-01 /
4100104 'VTGTPAT' 41001 41001 'T' 0.75000 5.0000  3.0000  0.80000E-01 /
4100105 'VTGTPAT' 41001 41001 'T' 0.85000 5.0000 10.000  0.80000E-01 /
4100106 'VTGTPAT' 41001 41001 'T' 0.90000 5.0000  600.00 0.80000E-01 /
4100107 'VITGTPAT' 41001 41001 'T' 0.0000 1.1200 300.00  0.80000E-01 /
4100108 'VTGTPAT' 41001 41001 'l 0.0000 1.1500 30.000  0.80000E-01 /
4100109 'VTGTPAT' 41001 41001 'T' 0.0000 1.2000  2.0000  0.80000E-01 /
4100110 'VTGTPAT' 41001 41001 1" 0.0000 1.2500  0.50000  0.80000E-01 /
4100111 'VTGTPAT' 41001 41001 1 0.0000 1.3800  0.30000  0.80000E-01 /
4100112 'VTGTPAT' 41001 41001 1" 0.0000 1.5000  0.30000E-01 0.80000E-01 /
4100113 'VTGTPAT' 41001 41001 1" 0.0000 1.6000  0.10000E-01 0.80000E-01 /
4100114 'FRQTPAT' 41001 41001 '1"' 55.000 65.000  0.10000  0.80000E-01 /
4100115 'FRQTPAT' 41001 41001 '1"' 57.000 63.000  60.000  0.80000E-01 /
//Bus 42001 : 45 x GE 2.82 MW machines
42001 'USRMDL'1 'GEWTGO0705' 1 1 30 64 11 29
42001 1
000000000000000000000
000000 O
1.0000 1.0000  60.000  0.50000E-01 0.0000  0.0000
-1.5000 1.5000 18.750 185.00  0.90000 1.1000
0.25000 1.3300  0.70000  20.000 3.0000  0.20000E-01
0.0000  0.50000  0.75000  0.90000 1.0000  0.0000
0.0000  0.75000 1.2300 1.2300 100.00  0.10000
0.50000E-01 0.10000  2.0000  0.50000E-01 1.0000 1.2300
-1.0000 5.0000  9999.0  -1.0000 5.0000  9999.0
-1.0000 5.0000  9999.0  -1.0000 5.0000  9999.0
-1.0000 5.0000  9999.0 -1.0000 5.0000  9999.0
-1.0000 5.0000  9999.0  40.000  70.000  9999.0
40.000  70.000  9999.0  9999.0 /
42001 'USRMDL'1 'GEWTE(0705' 4 0 11 73 16 293
20001 0 1 0 0 20001 10001 1 0
1 0
0.37000 1.1000  0.90000 1.1100 1.7000 10.000
0.20000 66.000 1.2000  0.0000 1.3000 1.0000
0.10000  0.15000E-01 0.50000E-01 0.15000E-01 0.50000E-01 0.20000
0.20000E-01 0.15000E-01 0.15000 5.0000  0.20000E-01 0.40000
0.22000  0.22000 1.0000  0.70000E-02 0.50000E-01 0.0000
0.0000  0.04564 0.50000  0.0000 -0.10000  0.10000
-1.0000 3.0000  6.0000 0.15000  0.0000  0.15000
0.1420  -0.1420  0.4844 -0.4844 0.4844 -0.4844
0.10000E-01 0.45000 1.1000 1.1000  0.60000  0.60000
-1.0000  -1.0000 -0.60000 -0.60000 -0.60000 -0.60000
-1.3000  -1.3000  0.0000  0.50000  0.90000 1.1000
1.2000 1.3000 1.1000  0.90000  0.0000  0.0000
0.20000E-01 /
42001 'USRMDL'1 'GEWTAO0705' 50 7 84 21 67
0 0 1 1 0 0 0
2.82000 45.00000 1.064  6.028 1.500 125.66
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1.200  2.000  5.000 2.500 999.000 -999.000

1.000  6.000  0.000 -0.500 1140.000 1240.000

0.000 700.000 10.000  0.248 -0.248  20.000

20.000 -0.0003  0.0003  0.000 1.500  0.110

-0.003  100.000 100.000 0.1100  0.150  0.800

1.000 1.100  0.600 1.000 1.000 1.020

0.50000 60.01700 63.01700 65.00000 65.00000  0.00000
100.00000 100.00000 100.00000 59.98300 56.98300 55.00000
55.000  0.000  0.000  0.000 0.000 0.050

1.000  5.000 0320 0.040 0.050 0.089

-0.089  0.800 09962 0.040 0.010  0.020

999.000 -999.000  0.000  0.020 0.00167 -0.00167
10.000 127.000  0.050  3.000  0.050  3.000/

4200101 'VTGTPAT' 42001 42001 1 0.40000 5.0000 1.0000  0.80000E-01 /
4200102 'VTGTPAT' 42001 42001 1 0.60000 5.0000 1.7000  0.80000E-01 /
4200103 'VTGTPAT' 42001 42001 '’ 0.70000 5.0000  2.5000  0.80000E-01 /
4200104 'VTGTPAT' 42001 42001 '’ 0.75000 5.0000  3.0000  0.80000E-01 /
4200105 'VTGTPAT' 42001 42001 '’ 0.85000 5.0000 10.000  0.80000E-01 /
4200106 'VTGTPAT' 42001 42001 '’ 0.90000 5.0000  600.00 0.80000E-01 /
4200107 'VTGTPAT' 42001 42001 '’ 0.0000 1.1200 300.00  0.80000E-01 /
4200108 'VTGTPAT' 42001 42001 '1' 0.0000 1.1500 30.000  0.80000E-01 /
4200109 'VTGTPAT' 42001 42001 '1' 0.0000 1.2000  2.0000  0.80000E-01 /
4200110 'VTGTPAT' 42001 42001 '1' 0.0000 1.2500  0.50000  0.80000E-01 /
4200111 'VTGTPAT' 42001 42001 1" 0.0000 1.3800  0.30000  0.80000E-01 /
4200112 'VTGTPAT' 42001 42001 1" 0.0000 1.5000  0.30000E-01 0.80000E-01 /
4200113 'VTGTPAT' 42001 42001 1" 0.0000 1.6000  0.10000E-01 0.80000E-01 /
4200114 'FRQTPAT' 42001 42001 '1' 55.000 65.000  0.10000  0.80000E-01 /
4200115 'FRQTPAT' 42001 42001 '1' 57.000 63.000  60.000  0.80000E-01 /
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APPENDIX B: SHORT CIRCUIT RESULTS
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Table B-1. 25SP Short Circuit Results

Difference Distance

3 Phase Fault from Greater

ngllllls)er Bus Name Area Zone Current (kA) (ON-OFF) PgIE BNus thzlt{r;40

%e: %‘}‘f‘ Change % 764550 ~ CUrrent
514795 KNOBHIL4 138 138 524 9.8684 | 9.866 | 0.0024 | 0.0243201 5 False
515375 WWRDEHV7 345 345 524 | 19.7075 | 19.6948 | 0.0127 | 0.0644425 4 False
515376 WWRDEHV4 138 138 524 25438 | 25.432 | 0.006 | 0.0235868 5 False
515407 TATONGA?7 345 345 524 | 17.0569 | 17.0529 | 0.004 | 0.0234509 5 False
515852 DGRASSE7 345 345 524 | 14.4377 | 14.4146 | 0.0231 | 0.1599978 3 False
515853 DGRASSE4 138 138 524 | 14.7411 | 147347 | 0.0064 | 0.043416 4 False
515961 GUTHRIE? 345 345 524 [ 12.1269 | 12.1221 | 0.0048 | 0.0395814 5 False
516059 BECKHAM7 345 345 524 | 12.6522 | 12.6512 | 0.001 | 0.0079038 5 False
520436 ROSEVLY4 138 138 525 | 11.3585 | 11.3549 | 0.0036 | 0.0316943 5 False
520999 MOORLND4 138 138 525 21.135 [ 21.1336 | 0.0014 | 0.0066241 5 False
523853 FINNEY 7 345 345 526 | 10.9304 | 10.892 | 0.0384 | 0.3513138 5 False
530558 KNOLLN 6 230 230 531 [ 11.7805 | 11.7554 | 0.0251 | 0.213064 5 False
530582 S HAYS6 230 230 531 9.2283 | 9.2138 | 0.0145 | 0.1571254 5 False
530583 POSTROCK? 345 345 531 8.4635 | 8.4354 | 0.0281 | 0.3320139 3 False
530584 POSTROCK6 230 230 531 [ 11.8898 | 11.8641 | 0.0257 | 0.2161517 4 False
530702 BUCKEYE_230 230 230 531 8.9446 | 89314 | 0.0132 | 0.1475751 5 False
530720 KNOLLS6 230 230 531 [ 11.7805 | 11.7554 | 0.0251 | 0.213064 5 False
531448 HOLCOMB3 115 115 534 19.893 | 19.8737 | 0.0193 | 0.0970191 5 False
531449 HOLCOMB? 345 345 534 [ 11.0545 | 11.0148 | 0.0397 | 0.3591298 4 False
531465 SETAB 7 345 345 534 7.4072 | 7.3956 | 0.0116 | 0.1566044 5 False
531469 SPERVIL? 345 345 534 | 151734 | 14.831 | 0.3424 | 2.2565806 1 False
531501 BUCKNER7 345 345 534 | 11.8673 | 11.7528 | 0.1145 | 0.9648361 3 False
531502 CIMRRN 7 345 345 534 8.9520 | 8.8876 | 0.0653 | 0.7293726 4 False
531504 CIMWD2 7 345 345 534 9.2899 | 9.2225 | 0.0674 | 0.7255191 4 False
532771 RENO 7 345 345 536 [ 11.3722 | 11.3677 | 0.0045 | 0.0395702 5 False
532782 BUFFALO7 345 345 536 | 20.7854 | 20.7606 | 0.0248 | 0.1193145 3 False
532783 KINGMAN7 345 345 536 7.372 | 7.3698 | 0.0022 | 0.0298426 4 False
532784 NINN1WF7 345 345 536 6.129 | 6.1275 | 0.0015 | 0.0244738 5 False
532791 BENTON 7 345 345 536 [ 19.3703 | 19.363 | 0.0073 | 0.0376866 5 False
532796 WICHITA7 345 345 536 | 23.7651 | 23.7425 | 0.0226 | 0.0950974 4 False
532798 VIOLA 7 345 345 536 | 14.0751 | 14.0706 | 0.0045 | 0.0319714 5 False
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Difference LD

3 Phase Fault from Greater

Nl?nllllsJer Bus Name Area Zone ST () (ON-OFF) P(();IE BNus th?{‘;‘w

Gemo G Change % 764550 ~ CUrTent
532803 BURNS 7 345 345 536 | 11.1657 | 11.1637 | 0.002 | 0.017912 5 False
533040 EVANS N4 138 138 536 | 31.4465 | 31.4355 | 0.011 0.03498 5 False
539117 | SPRVILL-EHVB 230 230 534 12751 | 12.6239 | 0.1271 | 0.9967846 3 False
539132 | SPRVILL-EHV2 230 230 534 | 10.8393 | 10.7482 | 0.0911 | 0.8404602 4 False
539631 FLATRWD4 138 138 534 10.603 | 10.5933 | 0.0097 | 0.0914835 5 False
539638 FLATRDG4 138 138 534 15.913 | 15.8908 | 0.0222 | 0.1395086 4 False
539645 DCBEEF3 115 115 534 7.1923 | 7.1794 | 0.0129 | 0.1793585 5 False
539668 HARPER 4 138 138 534 7.4951 | 7.4928 | 0.0023 | 0.0306867 5 False
539671 FTDODGE3 115 115 534 9.8028 | 9.8684 | 0.0244 | 0.246644 4 False
539674 BARBER 4 138 138 534 8.5166 | 85101 | 0.0065 | 0.0763215 5 False
539679 GRTBEND6 230 230 534 7.8369 | 7.8238 | 0.0131 | 0.1671579 5 False
539688 S-DODGE3 115 115 534 6.9522 | 6.9406 | 0.0116 | 0.1668537 4 False
539694 SPEARVL3 115 115 534 | 10.3184 | 10.2825 | 0.0359 | 0.3479222 3 False
539695 SPEARVLE 230 230 534 | 13.0861 | 12.9518 | 0.1343 | 1.0262798 2 False
539699 W-DODGE3 115 115 534 | 4.4231 | 4.4188 | 0.0043 | 0.0972169 5 False
539758 FORD 3 115 115 534 53783 | 5.3725 | 0.0058 | 0.1078408 4 False
539759 SPRVL 3 115 115 534 | 135731 | 13.4951 | 0.078 | 0.5746661 2 False
539763 SSTARTP3 115 115 534 | 42072 | 42048 | 0.0024 | 0.0570451 5 False
539771 NFTDODG3 115 115 534 9.9565 | 9.9318 | 0.0247 | 0.2480791 3 False
539783 CRKCK 3 115 115 534 | 42203 | 4.2175 | 0.0028 | 0.066346 5 False
539800 | CLARKCOUNTY7 | 345 345 534 | 14.0929 | 13.7903 | 0.3026 | 2.1471805 1 False
539801 THISTLE7 345 345 534 16.764 | 16.6891 | 0.0749 | 0.4467907 2 False
539803 IRONWOOD7 345 345 534 | 14.4452 | 14.1362 | 0.309 [ 2.1391189 2 False
539804 THISTLE4 138 138 534 | 17.9627 | 17.933 | 0.0297 | 0.1653426 3 False
539813 | TRANSFORMER 345 345 534 | 11.6725 | 11.4661 | 0.2064 | 1.7682587 2 False
539815 | IRONWOODWF7 | 345 345 534 | 12.8779 | 12.6315 | 0.2464 | 1.9133554 3 False
539840 | GEN-2011-008 345 345 534 | 11.8461 | 11.6462 | 0.1999 | 1.6874752 2 False
539841 G-2011-008-1 345 345 534 9.9046 | 9.7679 | 0.1367 | 1.3801668 3 False
539855 G-2011-008-2 345 345 534 9.9938 | 9.856 | 0.1378 | 1.3788549 3 False
539857 G-2011-008-3 345 345 534 9.009 | 89831 | 0.1159 | 1.2737663 3 False
560071 G16-003-TAP 345 345 524 | 142442 | 14.2384 | 0.0058 | 0.0407183 5 False
560080 G16-046-TAP 345 345 534 | 12.3999 | 12.1735 | 0.2264 | 1.8258212 2 False
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Difference LD

3 Phase Fault from Greater

Nl?nllllsJer Bus Name Area Zone ST () (ON-OFF) P(();IE BNus th?{‘;‘w

Gemo G Change % 764550 ~ CUrTent
560082 G16-050-TAP 345 345 640 6.5527 | 6.5488 | 0.0039 | 0.0595175 4 False
579480 | GEN-2008-124 345 345 534 | 13.9243 | 13.6376 | 0.2867 | 2.0589904 3 False
587310 | GEN-2016-046 345 345 534 10.792 | 106229 | 0.1691 | 1.5669014 3 False
587311 | G16-046XFMR1 115 115 534 | 156816 | 15.5797 | 0.1019 | 0.6498061 4 False
587350 | GEN-2016-050 345 345 640 54526 | 5.4499 | 0.0027 | 0.0495177 5 False
588630 | GEN-2017-018 345 345 534 16.764 | 16.6891 | 0.0749 | 0.4467907 3 False
640065 AXTELL 3 345 345 640 8.7676 | 8.7646 | 0.003 | 0.0342169 5 False
760284 | GEN-2017-220 345 345 536 | 20.6772 | 20.6526 | 0.0246 | 0.1189716 4 False
762834 | GEN-2018-049 345 345 534 7.1527 | 7.1396 | 0.0131 | 0.1831476 3 False
763527 | GEN-2019-012 345 345 524 | 17.3715 | 17.3617 | 0.0098 | 0.0564142 5 False
763670 | GEN-2019-030 345 345 534 9.9964 | 9.5437 | 0.4527 | 4.5286303 1 False
763677 G19-030-TAP 345 345 534 | 122925 | 11.8429 | 0.4496 | 3.6575147 1 False
763758 | GEN-2019-044 115 115 534 6.6541 | 6.6437 | 0.0104 | 0.1562946 4 False
763769 | GEN-2019-045 138 138 524 | 147411 | 14.7347 | 0.0064 | 0.043416 5 False
763846 G19-053/055 230 230 534 6.7019 | 6.6784 | 0.0235 | 0.3506468 4 False
763850 G19-055-TAP 230 230 534 6.7876 | 6.7634 | 0.0242 | 0.3565325 3 False
763890 | GEN-2019-058 345 345 534 | 13.7761 | 13.4867 | 0.2894 | 2.1007397 2 False
765910 | GEN-2021-068 345 345 534 | 13.5501 | 13.3495 | 0.2006 | 1.4804319 3 False
765911 G21-068-TAP 345 345 534 | 13.6145 | 13.4119 | 0.2026 | 1.4881193 2 False
765920 | GEN-2021-069 345 345 534 | 13.5501 | 13.3495 | 0.2006 | 1.4804319 3 False
765930 | GEN-2021-070 345 345 534 | 12.3532 | 12.1887 | 0.1645 | 1.3316388 3 False
765990 | GEN-2021-076 345 345 531 8.4635 | 8.4354 | 0.0281 | 0.3320139 4 False
767221 | GEN-2022-012 345 345 524 | 19.4406 | 19.4283 | 0.0123 | 0.0632697 5 False
767301 | GEN-2022-016 345 345 524 | 19.4562 | 19.4438 | 0.0124 | 0.0637329 5 False
768280 G22-065-TAP 230 230 534 6.6286 | 6.6066 | 0.022 | 0.3318951 4 False
768281 | GEN-2022-065 230 230 534 56442 | 56283 | 0.0159 | 0.2817051 5 False
768480 G22-075-TAP 345 345 531 8.1392 | 81052 | 0.034 | 04177315 2 False
768481 | GEN-2022-075 345 345 531 7.2196 | 7.1931 | 0.0265 | 0.3670563 3 False

Mitsubishi Electric B-4 Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)



Modification Request Impact Study GEN-2019-030
Technical Report REP-2524

APPENDIX C: SPP DISTURBANCE PERFORMANCE REQUIREMENTS

Mitsubishi Electric C-1 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)



Southwest Power Pool
Disturbance Performance
Reguirements

Revision 3.0

July 21,2016

‘Z)SPP Southwest

0-0-0
0-0-0-0-0-0 S




Revision History

1.0 (1/13/2013) Transient Stability Task  First draft TWG approval of Rotor
Force Angle Damping

1.1 (7/31/2013) Transmission Working ~ Approval of entire Approval of both Rotor
Group document Angle Damping and

Transient Voltage
requirements and
addressed items
regarding SPPR figure.

2.0 (12/15/2015) Transmission Working ~ Revision to Transient Addition of 2.5 seconds
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voltage being above 0.7
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3.0 (7/21/2016) Dynamic Load Task Revision to Rotor Angle Edited verbiage to clarify

Force Damping Requirements rotor angle requirements.



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 TransmissionPlanner.

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 2" Positive Peak minus Minimum Value
SPPR1= - <0.95
Peak Rotor Angle of 1% 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 6™ Positive Peak minus Minimum Value
SPPR5 = - <0.774
Peak Rotor Angle of 1% 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



Qualitatively, these Requirements are shown in Figure 1 & 2 below.

SPPR Calculation Methodology
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‘When machine rotor angle max-to-min
45 range is greater than 16°, rotor angle shall
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Figure 1. Applicability of 16 Degree Threshold
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Figure 2. SPPR1 and SPPR5 Calculations




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.

13
Bus voitage excursions above 1.20 PU anytime after the fault is cleared (time = T sec) are considered unacceptahle
{unless affected transmission system elements are designed to handie the rise above 1.2 PU.)
12
/_| Fault Cleared at time = T sec
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Bus veltage excursions which remain below 0.70 PU, 2.5 seconds after the
Sfoultis cleared, are considered unaccepiable.
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Figure 3. Transient Voltage Recovery Requirement
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Table D-1. Fault Definitions

Planning Event FaultID Fault Description

3 Phase fault at WWRDEHV7 (515375) on the WWRDEHV7 (515375) - DGRASSE7 (515852) 345.0 kV line
a. Apply fault at WWRDEHV7 (515375) on the WWRDEHV7 (515375) - DGRASSE7 (515852) 345.0 kV line
P1.2 FLT001-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. WWRDEHV7 (515375) 345.0 kV to DGRASSE7 (515852) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at WWRDEHV7 (515375) on the WWRDEHV7 (515375) - DGRASSE7 (515852) 345.0 kV line
a. Apply fault at WWRDEHV7 (515375) on the WWRDEHV7 (515375) - DGRASSE7 (515852) 345.0 kV line
P1.2 FLT002-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. WWRDEHV7 (515375) 345.0 kV to DGRASSE7 (515852) 345.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at DGRASSE7 (515852) on the DGRASSE7 (515852) - THISTLE7 (539801) 345.0 kV line
a. Apply fault at DGRASSE7 (515852) on the DGRASSE7 (515852) - THISTLE7 (539801) 345.0 kV line
P1.2 FLT003-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. DGRASSE7 (515852) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at DGRASSE7 (515852) on the DGRASSE7 (515852) - THISTLE7 (539801) 345.0 kV line
a. Apply fault at DGRASSE7 (515852) on the DGRASSE7 (515852) - THISTLE7 (539801) 345.0 kV line
P1.2 FLT004-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. DGRASSE7 (515852) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at CARPENTER 7 (523823) on the CARPENTER 7 (523823) - FINNEY 7 (523853) 345.0 kV line
a. Apply fault at CARPENTER 7 (523823) on the CARPENTER 7 (523823) - FINNEY 7 (523853) 345.0 kV line
P1.2 FLT006-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. CARPENTER 7 (523823) 345.0 kV to FINNEY 7 (523853) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FINNEY 7 (523853) on the FINNEY 7 (523853) - HOLCOMB7 (531449) 345.0 kV line
a. Apply fault at FINNEY 7 (523853) on the FINNEY 7 (523853) - HOLCOMB7 (531449) 345.0 kV line
P1.2 FLT007-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FINNEY 7 (523853) 345.0 kV to HOLCOMB7 (531449) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FINNEY 7 (523853) on the FINNEY 7 (523853) - LAMAR7 (599950) 345.0 kV line
a. Apply fault at FINNEY 7 (523853) on the FINNEY 7 (523853) - LAMAR7 (599950) 345.0 kV line
P1.2 FLT008-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FINNEY 7 (523853) 345.0 kV to LAMAR7 (599950) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at POSTROCK?7 (530583) on the POSTROCK?7 (530583) - G16-050-TAP (560082) 345.0 kV line
a. Apply fault at POSTROCK? (530583) on the POSTROCK?7 (530583) - G16-050-TAP (560082) 345.0 kV line
P1.2 FLT009-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. POSTROCK?7 (530583) 345.0 kV to G16-050-TAP (560082) 345.0 kV ckt 1

c. Wait 20 cycles, 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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3 Phase fault at POSTROCK?7 (530583) on the POSTROCK?7 (530583) - G22-075-TAP (768480) 345.0 kV line
a. Apply fault at POSTROCK? (530583) on the POSTROCK?7 (530583) - G22-075-TAP (768480) 345.0 kV line
P1.2 FLT010-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. POSTROCK?7 (530583) 345.0 kV to G22-075-TAP (768480) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at HOLCOMB7 (531449) on the HOLCOMB7 (531449) - SETAB 7 (531465) 345.0 kV line
a. Apply fault at HOLCOMB7 (531449) on the HOLCOMB7 (531449) - SETAB 7 (531465) 345.0 kV line
P1.2 FLT011-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. HOLCOMBY7 (531449) 345.0 kV to SETAB 7 (531465) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at HOLCOMB7 (531449) on the HOLCOMB7 (531449) - BUCKNER7 (531501) 345.0 kV line
a. Apply fault at HOLCOMB7 (531449) on the HOLCOMB7 (531449) - BUCKNER7 (531501) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

b.1. HOLCOMB7 (531449) 345.0 kV to BUCKNER7 (531501) 345.0 kV ckt 1

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

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

P1.2 FLT012-3PH

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - IRONWOOD7 (539803) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - IRONWOOD?7 (539803) 345.0 kV line
P1.2 FLT013-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to IRONWOOD?7 (539803) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line
P1.2 FLT014-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G19-030-TAP (763677) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
P1.2 FLT015-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G21-068-TAP (765911) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
P1.2 FLT016-3PH | b- Clearfault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G21-068-TAP (765911) 345.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line
P1.2 FLT017-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G22-075-TAP (768480) 345.0 kV ckt 1

c. Wait 20 cycles, 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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3 Phase fault at BUCKNER7 (531501) on the BUCKNER7 (531501) - G21-068-TAP (765911) 345.0 kV line
a. Apply fault at BUCKNER7 (531501) on the BUCKNER7 (531501) - G21-068-TAP (765911) 345.0 kV line
P1.2 FLT018-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. BUCKNER7 (531501) 345.0 kV to G21-068-TAP (765911) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - WICHITA7 (532796) 345.0 kV line
a. Apply fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - WICHITA7 (532796) 345.0 kV line
P1.2 FLT020-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. BUFFALO7 (532782) 345.0 kV to WICHITA7 (532796) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - WICHITA7 (532796) 345.0 kV line
a. Apply fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - WICHITA7 (532796) 345.0 kV line
P1.2 FLT021-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. BUFFALO7 (532782) 345.0 kV to WICHITA7 (532796) 345.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - THISTLE7 (539801) 345.0 kV line
a. Apply fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - THISTLE7 (539801) 345.0 kV line
P1.2 FLT022-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. BUFFALO7 (532782) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - THISTLE7 (539801) 345.0 kV line
a. Apply fault at BUFFALO7 (532782) on the BUFFALO7 (532782) - THISTLE7 (539801) 345.0 kV line
P1.2 FLT023-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. BUFFALO7 (532782) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at SPRVILL-EHVB (539117) on the SPRVILL-EHVB (539117) - SPEARVL6 (539695) 230.0 kV line
a. Apply fault at SPRVILL-EHVB (539117) on the SPRVILL-EHVB (539117) - SPEARVL6 (539695) 230.0 kV line
P1.2 FLT024-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPRVILL-EHVB (539117) 230.0 kV to SPEARVL6 (539695) 230.0 kV ckt Z1

c. Wait 20 cycles, 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

3 Phase fault at FLATRDG4 (539638) on the FLATRDG4 (539638) - HARPER 4 (539668) 138.0 kV line
a. Apply fault at FLATRDG4 (539638) on the FLATRDG4 (539638) - HARPER 4 (539668) 138.0 kV line
P1.2 FLT026-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FLATRDG4 (539638) 138.0 kV to HARPER 4 (539668) 138.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FLATRDG4 (539638) on the FLATRDG4 (539638) - BARBER 4 (539674) 138.0 kV line
a. Apply fault at FLATRDG4 (539638) on the FLATRDG4 (539638) - BARBER 4 (539674) 138.0 kV line

P12 FLT027-3PH b. Clear fault after 6 cycles and trip the faulted elements:
b.1. FLATRDG4 (539638) 138.0 kV to BARBER 4 (539674) 138.0 kV ckt 1
c. Wait 20 cycles, 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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3 Phase fault at FLATRDG4 (539638) on the FLATRDG4 (539638) - THISTLE4 (539804) 138.0 kV line
a. Apply fault at FLATRDG4 (539638) on the FLATRDG4 (539638) - THISTLE4 (539804) 138.0 kV line
P1.2 FLT028-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FLATRDG4 (539638) 138.0 kV to THISTLE4 (539804) 138.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FTDODGE3 (539671) on the FTDODGE3 (539671) - DCBEEF3 (539645) 115.0 kV line
a. Apply fault at FTDODGES (539671) on the FTDODGES3 (539671) - DCBEEF3 (539645) 115.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

P1.2 FLT029-3PH | b.1.FTDODGES3 (539671) 115.0 kV to DCBEEF3 (539645) 115.0 kV ckt 1

b.2. DCBEEF3 (539645) 115.0 kV to EDODGE 3 (539740) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FTDODGE3 (539671) on the FTDODGE3 (539671) - NFTDODG3 (539771) 115.0 kV line
a. Apply fault at FTDODGES (539671) on the FTDODGES3 (539671) - NFTDODG3 (539771) 115.0 kV line
P1.2 FLT030-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FTDODGE3 (539671) 115.0 kV to NFTDODG3 (539771) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FTDODGE3 (539671) on the FTDODGE3 (539671) - NFTDODG3 (539771) 115.0 kV line
a. Apply fault at FTDODGE3 (539671) on the FTDODGES3 (539671) - NFTDODG3 (539771) 115.0 kV line
P1.2 FLT031-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FTIDODGE3 (539671) 115.0 kV to NFTDODG3 (539771) 115.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at N-DODGE3 (539680) on the N-DODGES3 (539680) - EDODGE 3 (539740) 115.0 kV line
a. Apply fault at N-DODGE3 (539680) on the N-DODGE3 (539680) - EDODGE 3 (539740) 115.0 kV line
P1.2 FLT032-3PH | D- Clearfault after 6 cycles and trip the faulted elements:

b.1. N-DODGES3 (539680) 115.0 kV to EDODGE 3 (539740) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at S-DODGE3 (539688) on the S-DODGE3 (539688) - W-DODGE3 (539699) 115.0 kV line
a. Apply fault at S-DODGE3 (539688) on the S-DODGE3 (539688) - W-DODGE3 (539699) 115.0 kV line
P1.2 FLT033-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. S-DODGE3 (539688) 115.0 kV to W-DODGE3 (539699) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at S-DODGES3 (539688) on the S-DODGE3 (539688) - NFTDODG3 (539771) 115.0 kV line
a. Apply fault at S-DODGE3 (539688) on the S-DODGE3 (539688) - NFTDODG3 (539771) 115.0 kV line
P1.2 FLT034-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1.S-DODGE3 (539688) 115.0 kV to NFTDODG3 (539771) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at SPEARVL3 (539694) on the SPEARVL3 (539694) - NFTDODG3 (539771) 115.0 kV line
a. Apply fault at SPEARVL3 (539694) on the SPEARVL3 (539694) - NFTDODG3 (539771) 115.0 kV line
P1.2 FLT035-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPEARVL3 (539694) 115.0 kV to NFTDODG3 (539771) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at FORD 3 (539758) on the FORD 3 (539758) - SSTARTP3 (539763) 115.0 kV line
a. Apply fault at FORD 3 (539758) on the FORD 3 (539758) - SSTARTP3 (539763) 115.0 kV line
P1.2 FLT037-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FORD 3 (539758) 115.0 kV to SSTARTP3 (539763) 115.0 kV ckt 1

c. Wait 20 cycles, 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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3 Phase fault at FORD 3 (539758) on the FORD 3 (539758) - NFTDODG3 (539771) 115.0 kV line
a. Apply fault at FORD 3 (539758) on the FORD 3 (539758) - NFTDODG3 (539771) 115.0 kV line
P1.2 FLT038-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. FORD 3 (539758) 115.0 kV to NFTDODG3 (539771) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at SPRVL 3 (539759) on the SPRVL 3 (539759) - NFTDODG3 (539771) 115.0 kV line

a. Apply fault at SPRVL 3 (539759) on the SPRVL 3 (539759) - NFTDODG3 (539771) 115.0 kV line

P1.2 FLT039-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPRVL 3 (539759) 115.0 kV to NFTDODG3 (539771) 115.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

a. Apply fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

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

b.1. CLARKCOUNTY7 (539800) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

a. Apply fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

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

b.1. CLARKCOUNTY7 (539800) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 2

c. Wait 20 cycles, 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

3 Phase fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0
kV line

a. Apply fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0
kV line

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

b.1. CLARKCOUNTY7 (539800) 345.0 kV to G16-046-TAP (560080) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - G19-030-TAP (763677) 345.0
kV line

a. Apply fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - G19-030-TAP (763677) 345.0
kV line

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

b.1. CLARKCOUNTY7 (539800) 345.0 kV to G19-030-TAP (763677) 345.0 kV ckt 1

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

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

P1.2 FLT040-3PH

P1.2 FLT041-3PH

P1.2 FLT042-3PH

P1.2 FLT043-3PH

3 Phase fault at IRONWOOD?7 (539803) on the IRONWOOD7 (539803) - G16-046-TAP (560080) 345.0 kV line
a. Apply fault at IRONWOOD?7 (539803) on the IRONWOOD7 (539803) - G16-046-TAP (560080) 345.0 kV line
P1.2 FLT044-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. IRONWOOD7 (539803) 345.0 kV to G16-046-TAP (560080) 345.0 kV ckt 1

c. Wait 20 cycles, 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

3 Phase fault at G16-050-TAP (560082) on the G16-050-TAP (560082) - AXTELL 3 (640065) 345.0 kV line
a. Apply fault at G16-050-TAP (560082) on the G16-050-TAP (560082) - AXTELL 3 (640065) 345.0 kV line
P1.2 FLT045-3PH | b. Clear fault after 6 cycles and trip the faulted elements:

b.1. G16-050-TAP (560082) 345.0 kV to AXTELL 3 (640065) 345.0 kV ckt 1

c. Wait 20 cycles, 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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3 Phase fault at DGRASSE4 (515853) transformer

P1.3 FLT046-3PH | a.Apply fault at DGRASSE4 (515853) transformer

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

b.1. DGRASSE4 (515853) TO DGRASSE7 (515852) TO DGRASSE1 (515854) CKT 1 Threewinding Transformer

3 Phase fault at POSTROCK7 (530583) transformer

a. Apply fault at POSTROCK7 (530583) transformer

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

b.1. POSTROCK?7 (530583) TO POSTROCK®6 (530584) TO POSTROCK1 (530673) CKT 1 Threewinding
Transformer

P1.3 FLT047-3PH

3 Phase fault at HOLCOMBS3 (531448) transformer

P1.3 FLT048-3PH | a-Apply fault at HOLCOMB3 (531448) transformer

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

b.1. HOLCOMB3 (531448) TO HOLCOMB7 (531449) TO HOLCTER1 (531450) CKT 1 Threewinding Transformer

3 Phase fault at SPEARVL3 (539694) transformer

P1.3 FLT049-3PH | a.Apply fault at SPEARVL3 (539694) transformer

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

b.1. SPEARVL3 (539694) TO SPEARVL6 (539695) TO SPERVLTT (539935) CKT 1 Threewinding Transformer

3 Phase fault at SPEARVL6 (539695) transformer

P1.3 FLT050-3PH | a.Apply fault at SPEARVL6 (539695) transformer

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

b.1. SPEARVL6 (539695) TO SPERVIL7 (531469) TO SPERTER1 (531468) CKT 1 Threewinding Transformer

3 Phase fault at SPRVL 3 (539759) transformer

P1.3 FLTO51-3PH | @ Apply fault at SPRVL 3 (539759) transformer

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

b.1. SPRVL 3 (539759) TO SPERVIL7 (531469) TO SPRVL-T (539960) CKT 1 Threewinding Transformer

3 Phase fault at THISTLE7 (539801) transformer

P1.3 FLT052-3PH | 2- Apply fault at THISTLE7 (539801) transformer

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

b.1. THISTLE7 (539801) TO THISTLE4 (539804) TO THISTLE T1 (539802) CKT 1 Threewinding Transformer
Apply single-phase fault on:

CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0 kV line, with
stuck breaker at CLARKCOUNTY7 (539800) 345.0 kV.

P4.2 FLT053-1PH | After 6 cycles and trip:

CLARKCOUNTY7 (539800) 345.0 kV to G16-046-TAP (560080) 345.0 kV ckt 1

Clear fault after 10 cycles and trip:

CLARKCOUNTY7 (539800) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 1

Apply single-phase fault on:

THISTLE7 (539801) on the THISTLE7 (539801) - DGRASSE7 (515852) 345.0 kV line, with stuck breaker at
THISTLE7 (539801) 345.0 kV.

P4.2 FLT054-1PH | After 6 cycles and trip:

THISTLE7 (539801) 345.0 kV to DGRASSE7 (515852) 345.0 kV ckt 1

Clear fault after 10 cycles and trip:

THISTLE7 (539801) 345.0 kV to BUFFALO7 (532782) 345.0 kV ckt 1

Apply single-phase fault on:

SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line, with stuck breaker at
SPERVIL7 (531469) 345.0 kV.

P4.2 FLT055-1PH | After 6 cycles and trip:

SPERVIL7 (531469) 345.0 kV to G22-075-TAP (768480) 345.0 kV ckt 1

Clear fault after 10 cycles and trip:

SPERVIL7 (531469) TO SPEARVL6 (539695) TO SPERTER1 (531468) CKT 1 Threewinding Transformer
P01: SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - IRONWOOD?7 (539803) 345.0 kV line

P6 FLT056-3PH a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - IRONWOOD?7 (539803) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:
b.1. SPERVIL7 (531469) 345.0 kV to IRONWOOD?7 (539803) 345.0 kV ckt 1
Mitsubishi Electric D-7 Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)
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Planning Event FaultID Fault Description
P01: SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G21-068-TAP (765911) 345.0 kV ckt 1

P01: SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line

P6 FLT057-3PH

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G22-075-TAP (768480) 345.0 kV ckt 1

P01: SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line

P6 FLT058-3PH

3 Phase fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

a. Apply fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

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

b.1. CLARKCOUNTY7 (539800) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 1

P01: SPERVIL7 (531469) - G19-030-TAP (763677) 345.0 kV line

P6 FLT059-3PH

3 Phase fault at CLARKCOUNTY?7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0
kV line

a. Apply fault at CLARKCOUNTY?7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0
kV line

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

b.1. CLARKCOUNTY?7 (539800) 345.0 kV to G16-046-TAP (560080) 345.0 kV ckt 1

PO2: CLARKCOUNTY7_G19_030_TAP

P6 FLT060-3PH

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - IRONWOOD?7 (539803) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - IRONWOOD7 (539803) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to IRONWOOD?7 (539803) 345.0 kV ckt 1

PO2: CLARKCOUNTY7_G19_030_TAP

P6 FLT061-3PH

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G21-068-TAP (765911) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G21-068-TAP (765911) 345.0 kV ckt 1

PO2: CLARKCOUNTY7_G19_030_TAP

P6 FLT062-3PH

3 Phase fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line
a. Apply fault at SPERVIL7 (531469) on the SPERVIL7 (531469) - G22-075-TAP (768480) 345.0 kV line
b. Clear fault after 6 cycles and trip the faulted elements:

b.1. SPERVIL7 (531469) 345.0 kV to G22-075-TAP (768480) 345.0 kV ckt 1

PO2: CLARKCOUNTY7_G19_030_TAP

P6 FLT063-3PH

3 Phase fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

a. Apply fault at CLARKCOUNTY7 (539800) on the CLARKCOUNTY7 (539800) - THISTLE7 (539801) 345.0 kV
line

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

b.1. CLARKCOUNTY7 (539800) 345.0 kV to THISTLE7 (539801) 345.0 kV ckt 1

P6 FLT064-3PH

Mitsubishi Electric D-8 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Planning Event FaultID Fault Description
PO2: CLARKCOUNTY7_G19_030_TAP

3 Phase fault at CLARKCOUNTY?7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0
kV line

a. Apply fault at CLARKCOUNTY?7 (539800) on the CLARKCOUNTY7 (539800) - G16-046-TAP (560080) 345.0
kV line

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

b.1. CLARKCOUNTY?7 (539800) 345.0 kV to G16-046-TAP (560080) 345.0 kV ckt 1

* P6 fault events are provided for informational purposes only

P6 FLT065-1PH

Mitsubishi Electric D-9 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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APPENDIX E: SIMULATION PLOTS

*Available Upon Request*

Mitsubishi Electric E-1 Power System Engineering
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