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EXECUTIVE SUMMARY

Southwest Power Pool (SPP) requested a Modification Request Impact Study (MRIS) for GEN-
2018-004, an active Generation Interconnection Request (GIR) with a Point of Interconnection
(POI) at the new McCoy substation (bus #528349) on the Maddox (bus #528355) — Sanger Switch
(bus #528463) 115 kV line (T14 Circuit 115 kV line) in the Southwestern Public Service Company
(SPS) control area.

The GEN-2018-004 project currently interconnects in the Southwest Public Service (SPS) control
area with a capacity of 74.99 MW as shown in Table ES-1 below. This Study has been requested
to evaluate the modification of GEN-2018-004 to reduce the line charging of the generation
interconnection line and update the collector system, generator step-up transformer, and main
substation transformer. In addition, the modification request includes change in inverter
configuration from eighteen (18) Power Electronic HEM FS3430M to eighteen (18) Power
Electronic HEM FS4200M solar inverters for a total capacity of 75.73 MV A gross and 74.99 MW
at the POL.

The generating capacity for GEN-2018-004 (75.73 MVA) exceeds its Generator Interconnection
Agreement (GIA) Interconnection Service amount, 74.99 MW, as listed in Appendix A of the GIA.
As aresult, 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-2018-004 are shown in Table ES-1.

Mitsubishi Electric Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Table ES-1. GEN-2018-004 Modification Request

Facility

Existing Configuration

Modification Configuration

Point of
Interconnection

T14 Circuit 115 kV line (Maddox-
Sanger Switch) (PSSE Bus #762442
on #528355 - #528463)

T14 Circuit 115 kV line (Maddox- Sanger
Switch) (PSSE Bus #528349 on
#528355 - #528463)

Configuration/Capacity

Eighteen (18) PE HEM FS3430M
inverters

=75.6 MW gross
=74.99 MW limited by PPC
Q =+-9.8592 Mvar

Eighteen (18) PE HEM FS4200M
inverters

=75.726 MVA gross
=74.99 MW limited by PPC
Q=+-24.648 Mvar

Generation
Interconnection Line

Length =3 miles
R=0.000123 p.u.
X=0.000324 p.u.

B =1.322500 p.u.
Rating MVA = 306.0 MVA

Length = 1 miles
R=0.001116p.u.
X=0.004009 p.u.

B =0.001060 p.u.
Rating MVA =127.6, 164.1, 164.1 MVA

Main Step-Up
Transformer’

X=14.94%;R=1.35%
Winding MVA = 45 MVA
Rating MVA =75.0 MVA

X=24.90%;R =2.25%
Winding MVA = 60 MVA,
Rating MVA =75 MVA

Collector System Line

Length = 0.5 miles

R = 0.00000 p.u.

X =0.000100 p.u.

B = 0.000100 p.u.
Rating MVA = 0.0 MVA

Length = 0 miles
R=0.002950 p.u.
X=0.003680 p.u.
B=0.007270 p.u.
Rating MVA = 106.7 MVA

Equivalent GSU
Transformer

X=0.072362 p.u.

R=0.019717 p.u.
Winding MVA =75 MVA
Rating MVA =75 MVA

X=0.000100 p.u.

R=0.000000 p.u.

Winding MVA =75.73 MVA
Rating MVA =75.7 MVA

Generator Dynamic
Model & Power Factor

Generator Model: REGCA1
Electrical Model: REECA1
Plant Model: REPCA1
Leading: 0.9915

Lagging: 0.9915

Generator Model: REGCA1
Electrical Model: REECA1
Plant Model: REPCA1
Leading: 0.95

Lagging: 0.95

SPP determined that power flow should not be performed based on the POl MW injection increase
0f 0.0% compared to the DISIS-2021-001 Phase 2 power flow models (GEN-2018-004 dispatched

! Transformer impedances on system MVA base.

Mitsubishi Electric

Power Products, Inc (MEPPI)

Power Systems Engineering
Division (PSED)
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to 100%). However, SPP determined that the change in inverters from PE HEM FS3430M to PE
HEM FS4200M required short circuit and dynamic stability analyses. The scope of this
modification request study included reactive power analysis, short circuit analysis, and dynamic
stability analysis.

SUMMARY OF REACTIVE POWER ANALYSIS

The results of the reactive power analysis showed that the GEN-2018-004 project requires a 0.8
MV Ar shunt reactor on the 34.5 kV bus of the project substation or equivalent support with the
modifications in place. This is necessary to offset the capacitive effect on the transmission network
caused by the project’s transmission line and collector system during reduced generation
conditions. The information gathered from the charging current compensation analysis is provided
as information to the Interconnection Customer and Transmission Owner (TO) and/or
Transmission Operator. The applicable reactive power requirements will be further reviewed by
the Transmission Owner and/or Transmission Operator.

SUMMARY OF SHORT CIRCUIT ANALYSIS

The results from the short circuit analysis showed that the maximum GEN-2018-004 contribution
to three-phase fault currents in the immediate transmission systems at or near the GEN-2018-004
POI was no greater than 0.4888 kA. All three-phase fault current levels within 5 buses of the POI
were below 40 kA.

SUMMARY OF DYNAMIC STABILITY ANALYSIS

The dynamic stability analysis determined there were no damping or voltage recovery violations
attributed to the GEN-2018-004 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. However, study generator trips were observed within the associated fault duration due to
frequency protection settings provided by the generator interconnection requesters. In these
instances, the frequency protection settings were disabled and was determined the frequency trip
events did not impact system stability.

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

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

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.

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. perform a
Modification Request Impact Study (MRIS) for GEN-2018-004. 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-2021-001 power flow model configuration and the requested
modification. Power flow analysis is performed if the difference in the 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-2018-004 Interconnection Customer has requested a modification to its Interconnection
Request (IR) with a Point of Interconnection (POI) at the new McCoy substation on the Maddox —
Sanger Switch 115 kV line (T14 Circuit 115 kV line). At the time of report posting, GEN-2018-004
is an active Interconnection Request with a queue status of “IA FULLY EXECUTED/ON
SCHEDULE.” GEN-2018-004 is a solar facility with a maximum summer and winter queue capacity
of 74.99 MW with Energy Resource Interconnection Service (ERIS). Figure 2-1 shows the power
flow model single line diagram for the existing GEN-2018-004 configuration using the DISIS-2021-
001 Phase 2 stability models. The GEN-2018-004 project interconnects in the Southwest Public
Service (SPS) control area with a capacity of 74.99 MW at the POI as shown in Table 2-1 below.

Table 2-1. GEN-2018-004 Existing Configuration

Request Point of Interconnection Existing Generator Configuration GIA Capacity

(MW)

Maddox — Sanger Switch 115 kV
line (T14 Circuit 115 kV line)

GEN-2018-004 (18) PE HEM FS3430M inverters 74.99 MW

528463
SANGER_SW 3
762442
G18-004-TAP
1433 144.1
-36.2 1 392 762438 762439 762440 1.02
GEN-2018-004 G18-004-XFM1 G18-004-GSU1 0.6
1.02
117.2 L,
528355 719 719 719 -6 - 736 736 736 736« 3§ < 750 75.0,~
MADDOX 3 1166 1 -237 237 A 58 58 1 5.8 I 58 0.6 -06R—
1

5
1

722 721 1.03 1.00 1.00 762441
=771 1 775 118.5 346 346 G18-004-GEN1

1.03
1.03 118.5

118.2
Figure 2-1: GEN-2018-004 Single Line Diagram (Existing Configuration)

This Study has been requested to evaluate the modification of GEN-2018-004 to reduce the line
charging of generation interconnection line and changes to the collector system, generator step-up
transformer, and main substation transformer. In addition, the modification included the change in
inverter configuration to an inverter configuration of eighteen (18) Power Electronics HEM FS4200M
inverters for a total capacity of 75.73 MV A gross and 74.99 MW at POI. This generating capacity for
GEN-2018-004 (75.73 MVA) exceeds its Generator Interconnection Agreement (GIA)
Interconnection Service amount, 74.99 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.

Figure 2-2 shows the power flow model single line diagram for the GEN-2018-004 modification. The
existing and modified configurations for GEN-2018-004 are shown in Table 2-2.

Mitsubishi Electric 2 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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1.00
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528320
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7386 *-736

528321
G18-004-XFM1

748 75.0

528322 528323
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528355 109
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69.3 692
401 1 -39.9

1.02
1169

1.02
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1.02
116.9

32 21 27
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27 Aty 27

"
27R
1

1.00 1.00
34.5 06

Figure 2-2. GEN-2018-004 Single Line Diagram (Modification Configuration)

Facility

Existing Configuration

Table 2-2. GEN-2018-004 Modification Request

Modification Configuration

Point of Interconnection

T14 Circuit 115 kV line (Maddox-
Sanger Switch) (PSSE Bus #762442 on
#528355 - #528463)

T14 Circuit 115 kV line (Maddox- Sanger
Switch) (PSSE Bus #528349 on #528355
- #528463)

Configuration/Capacity

Eighteen (18) PE HEM FS3430M
inverters

=75.6 MW gross
=74.99 MW limited by PPC
Q =+-9.8592 Mvar

Eighteen (18) PE HEM FS4200M
inverters

= 75.726 MVA gross
=74.99 MW limited by PPC
Q =+-24.648 Mvar

Generation
Interconnection Line

Length = 3 miles
R=0.000123 p.u.
X=0.000324 p.u.

B =1.322500p.u.
Rating MVA = 306.0 MVA

Length = 1 miles

R=0.001116p.u.

X=0.004009 p.u.

B =0.001060 p.u.

Rating MVA =127.6, 164.1, 164.1 MVA

Main Step-Up
Transformer?

X=14.94%;R=1.35%
Winding MVA = 45 MVA
Rating MVA =75.0 MVA

X=24.90%;R=2.25%
Winding MVA = 60 MVA,
Rating MVA =75 MVA

Collector System Line

Length = 0.5 miles

R=0.00000 p.u.
X=0.000100 p.u.
B=0.000100p.u.
Rating MVA = 0.0 MVA

Length =0 miles

R =0.002950 p.u.
X=0.003680 p.u.
B=0.007270p.u.
Rating MVA = 106.7 MVA

Equivalent GSU
Transformer

X=0.072362p.u.
R=0.019717p.u.
Winding MVA =75 MVA
Rating MVA =75 MVA

X=0.000100 p.u.
R=0.000000 p.u.

Winding MVA = 75.73 MVA
Rating MVA = 75.7 (MVA)

2 Transformer impedances on system MVA base.

Mitsubishi Electric

Power Products, Inc (MEPPI)

Power System Engineering
Division (PSED)
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Generator Model: REGCA1 Generator Model: REGCA1
. Electrical Model: REECA1 Electrical Model: REECA1
Generator Dynamic Plant Model: REPCA1 Plant Model: REPCA1
Model & Power Factor ) )
Leading: 0.9915 Leading: 0.95
Lagging: 0.9915 Lagging: 0.95

SECTION 3: EXISITING VS MODIFICATION COMPARISON

To determine which analyses are required for the Study, the differences between the existing
configuration and the requested modification were evaluated. MEPPI performed this comparison and
the resulting analyses using a set of modified study models developed based on the modification
request data and the DISIS-2021-001 Phase 2 study models.

The methodology and results of the comparisons are described below. The analysis was completed
using PSS/E version 34 software.

3.1 POI Injection Comparison

The real power injection at the POI was determined using PSS/E to compare the DISIS-2021-001
power flow model configuration to the requested modifications with the PPC in place for GEN-2018-
004. 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 the insignificant change (2.22%
increase) in the real power output at the POI between the DISIS-2021-001 power flow model
configuration (GEN-2018-004 dispatched to 100%) and requested modification shown in Table 3-1.

Table 3-1. GEN-2018-004 POI Injection Comparison
Existing POI Injection Modification POI POI Injection

Request

(MW) Injection (MW) Difference %
GEN-2018-004 71.9 MW 73.5 MW 2.22%
Mitsubishi Electric 4 Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)
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3.2 Stability Model Parameters Comparison

SPP determined that short circuit and dynamic stability analyses were required because of the inverter
change from PE HEM FS3430M to PE HEM FS4200M. This is because the short circuit contribution
and stability responses of the existing configuration and the requested modification’s configuration
may differ. The generator dynamic model for the modification can be found in Appendix A.

As short circuit and dynamic stability analyses were required, an inverter dynamic parameters
comparison was not needed for the determination of the scope of the study.

3.3 Equivalent Impedance Comparison Calculation

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

Mitsubishi Electric 5 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-2018-004 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-2018-004 generators and capacitors were switched out of service while other system
elements remained in-service. A shunt reactor was tested at the project’s collection substation 34.5
kV bus to set the MVAr flow into the POI to approximately zero. The size of the shunt reactor is
equivalent to the charging current value at unity voltage and the compensation provided is
proportional to the voltage effects on the charging current (i.e., for voltages above unity, reactive
compensation is greater than the size of the reactor). MEPPI performed the reactive power analysis
using the modification request data based on the DISIS-2021-001 stability study models:

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

4.2 Reactive Power Results

The results from the analysis showed that the GEN-2018-004 project needed approximately 0.8
MVAr of compensation at its project substation, 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-2018-004 are shown
in Table 4-1.

528319
G18-004XFMT
.
o|ol00
528349 g gl38
B 528321
1320 1307 g STEOATAR 528320 C1B004XFM som322 528323
282 1 307 GEN-2018-004 ] 1.0 G18-004-GSU1 G18-004-GEN1

101 8 -00

528463
SANGER_SW 3

0.0 -0.0 ,
1158 00 0.0 ‘0.0 3t 01 0.0 - 3§ - 0.0 .

o7 21 0.0 = § -
528368 0.0 1 0.1 01 10 0.0 t 00 ~
MADDOX 3 sw .

1328 -132.7 102 08 00( 100 1.00

313 1 =307 116.9 1.00
1.02 345
1169

102
171

Figure 4-1. GEN-2018-004 Single Line Diagram w/ Charging Current Compensation (Modification)

Table 4-1. Shunt Reactor Size for Modification Request

Reactor Size (MVA
Machine POI Bus POI Bus Name eactor Size (MVAr)
Number 25SP 25WP
GEN-2018-004 528349 G18-004-TAP 115 kV 0.8 0.8
Mitsubishi Electric 6 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-2018-004. 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
115 kV POI bus. The PSS/E “Automatic Sequence Fault Calculation (ASCC)” fault analysis module
was used to calculate the fault current levels in the transmission system with and without GEN-2018-
004 online.

MEPPI created a short circuit model using the DISIS-2021-001 25SP stability study model by
adjusting the GEN-2018-004 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 Generator

Parameter

Bus# 528323
Machine MV A Base 75.73
R (pu) 0
X (pu) 0.8

*pu values based on Machine MV A 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-2018-004 POI bus (Maddox — Sanger Switch 115 kV line (T14 Circuit 115 kV line —
#528349) fault current magnitudes are provided in Table 5-2 showing a maximum fault current of
25.4978 kA with the GEN-2018-004 project online. Table 5-3 shows the maximum fault current
magnitudes and fault current increases with the GEN-2018-004 project online.

The maximum fault current calculated within 5 buses of the GEN-2018-004 POI (including the POI
bus) was less than 41 kA for the 25SP model. The maximum GEN-2018-004 contribution to three-
phase fault current was about 1.9104% and 0.4871 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

25 SP 25.0107 25.4978 0.4871 1.9104

Table 5-3. Short Circuit Results

Voltage Max. Max kA Max

Current o
(KA) Change % Change

345 16.8441 0.0308 0.1829
230 22.2049 | 0.0763 0.3505

115 35.6117 0.4888 2.2886
69 7.5902 0.0169 0.2227

(kV)
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SECTION 6: DYNAMIC STABILITY ANALYSIS

MEPPI performed a dynamic stability analysis to identify the impact of removing inline reactor,
inverter configuration change and other modifications to GEN-2018-004. The analysis was performed
according to SPP’s Disturbance Performance Requirements shown in Appendix C. The modification
details are described in Section 2.0 above and the dynamic modeling data is provided in Appendix A.

6.1 Methodology and Criteria

The dynamic stability analysis was performed using models developed with the requested GEN-2018-
004 configuration of eighteen (18) PE HEM FS4200M inverters. This stability analysis was performed
using PTT’s PSS/E version 34.8 software. The modifications requested for the GEN-2018-004 project
were used to create modified stability models for this impact study, no other modifications were made,
based on the DISIS-2021-001 Phase 2 stability study models:

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

The modified dynamic model data for the GEN-2018-004 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-2018-004 and other current and prior queued projects in
their cluster Group 5. In addition, voltages of five (5) buses away from the POI of GEN-2018-004
were monitored and plotted. The machine rotor angle for synchronous machines within the study
areas, including 526 (SPS), were monitored. In addition, the voltages of all 100 kV and above buses
within the study area were monitored.

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

e An active power reduction of GEN-2018-004 during fault simulations was observed with the
dynamic parameters as provided by the customer due to the PQ flag of the REECA model
being set to Q priority. After discussion with the customer, the PQ flag of the REECA model
was set to P Priority to ensure the active power injection at the GIA specified output.

e The frequency protective relays of the study generator (GEN-2018-004) were disabled after
observing the generator tripping during initial three phase fault simulations. This frequency
tripping issue is a known PSS/E limitation when calculating bus frequency as it relates to non-
conventional type devices.
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6.2 Fault Definitions

MEPPI developed the faults for GEN-2018-004 as required. The faults were simulated using the
modified study models. The fault events included three-phase faults, three-phase faults on prior outage
cases, and single-line-to-ground stuck breaker faults. Single-line-to-ground faults are approximated
by applying a fault impedance to bring the faulted bus positive sequence voltage to 0.6 pu. The
simulated faults are listed and described in Table 6-1 below. These contingencies were applied to the
modified 25SP and 25WP models.

Table 6-2. Fault Definitions
Fault Planning

Fault Description
ID Event P

3 Phase fault on ALRDCRTZ_TP3 (527030) 115 kV Bus

a. Apply fault at the ALRDCRTZ_TP3 (527030) 115 kV Bus

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

b.1. CORTEZ 3115.0KV 527021 TO APACHE_ROB 3 115.0 KV 527022 CKT 1

b.2. LOAD 1527022

b.3. APACHE_ROB 3 115.0 KV 527022 TO ALLRED_SUB 3 115.0 KV 527024 CKT 1
b.4. LOAD 1527024

b.5. ALLRED_SUB 3 115.0 KV 527024 TO ALRDCRTZ_TP3 115.0 KV 527030 CKT 1

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

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

FO1 P12

3 Phase fault on ALRDCRTZ_TP3 (527030) 115 kV Bus

a. Apply fault at the ALRDCRTZ_TP3 (527030) 115 kV Bus

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

b.1. ALRDCRTZ_TP3 115.0 KV 527030 TO XTO_CORNEL+3 115.0 KV 527033 CKT 1
b.2. LOAD 1527033

b.3. XTO_CORNEL+3 115.0 KV 527033 TO SHELLC3_TP 3 115.0 KV 527068 CKT 1

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

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

F02 P12

3 Phase fault on ANDREWS 3(528602) 115 kV Bus

a. Apply fault at the ANDREWS 3 (528602) 115 kV Bus

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

b.1. ANDREWS 3115.0 KV 528602 TO NA_ENRICH 3 115.0 KV 528603 CKT 1

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

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

FO3 P12

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

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

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

b.1. CROSSROADS 7 345.0 KV 527656 TO EDDY_CNTY 7 345.0 KV 527802 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

Fo4 P12
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3 Phase fault on CROSSROADS 7 (527656) 345 kV Bus

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

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

b.1. RSVLT_CC_E 7 345.0 KV 527655 TO CROSSROADS 7 345.0 KV 527656 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

F05 P12

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

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

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

b.1. SAGA_SDCOL 7 345.0 KV 527599 TO SAGA_SCOL 7 345.0 KV 527610 CKT 1
b.2. LOAD 1527610

b.3. SAGA_SCOL 7 345.0 KV 527610 TO CROSSROADS 7 345.0 KV 527656 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

Fo6 P12

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

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

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

b.1. TOLK 7 345.0 KV 525549 TO CROSSROADS 7 345.0 KV 527656 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

FO7 P12

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

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

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

b.1. EDDY_NORTH 6 230.0 KV 527799 TO CUNNIGHM_N 6 230.0 KV 527865 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault

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

FO8 P12

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

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

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

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

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

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

F09 P12

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

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

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

b.1. CUNNIGHM_S 6 230.0 KV 527867 TO CUNINGHAM2 1 230.0 KV 527882 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault

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

F10 P12
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3 Phase fault on DRINKARD_TP3 (528533) 115 kV Bus

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

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

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

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

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

F11 P12

3 Phase fault on DRINKARD_TP3 (528533) 115 kV Bus

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

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

b.1. EUNICE 3115.0KV 528512 TO DRINKARD_TP3 115.0 KV 528533 CKT 1

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

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

F12 P12

3 Phase fault on DRINKARD 3 (528589) 115 kV Bus

a. Apply fault at the DRINKARD 3 (528589) 115 kV Bus

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

b.1. DRINKARD 3115.0KV 528589 TO NA_ENRICH 3 115.0 KV 528603 CKT 1

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

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

F13 P12

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

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

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

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

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

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

F14 P12

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

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

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

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

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

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

F15 P12

3 Phasefaulton HIGG  3(527363) 115 kV Bus

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

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

b.1. JOHNSON_DRW3 115.0 KV 527362 TOHIGG 3 115.0KV 527363 CKT 1

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

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

F16 P12

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

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

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

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

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

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

F17 P12
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3 Phase fault on HOBBS_INT 3 (527891) 115 kV Bus

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

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

b.1.HIGG 3115.0KV 527363 TO BENSING 3115.0 KV 528433 CKT 1

F18 P12 b.2. LOAD 1 528433

b.3. LOAD 1* 528433

b.4.HOBBS_INT 3115.0 KV 527891 TO BENSING 3 115.0 KV 528433 CKT 1

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

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

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

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

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

b.1. HOBBS_INT 3 115.0 KV 527891 TO HOBBS_PLT1 1 115.0 KV 527901 CKT 1

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

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

F19 P12

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

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

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

b.1. HOBBS_INT 3 115.0 KV 527891 TO HOBBS_PLT2 1 115.0 KV 527902 CKT 1

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

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

F20 P12

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

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

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

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

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

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

F21 P12

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

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

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

b.1. HOBBS_INT 3115.0 KV 527891 TO MILLEN_TPW 3 115.0 KV 528434 CKT 1

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

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

F22 P12

3 Phase fault on HOBBS_INT 6 (527894) 230 kV Bus

a. Apply fault at the HOBBS_INT 6 (527894) 230 kV Bus

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

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

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

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

F23 P12
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3 Phase fault on HOBBS_INT 6 (527894) 230 kV Bus

a. Apply fault at the HOBBS_INT 6 (527894) 230 kV Bus

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

b.1. HOBBS_INT 6 230.0 KV 527894 TO HOBBS_PLT3 1 230.0 KV 527903 CKT 1

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

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

F24 P12

3 Phase fault on HOBBS_INT 6 (527894) 230 kV Bus

a. Apply fault at the HOBBS_INT 6 (527894) 230 kV Bus

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

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

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

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

F25 P12

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

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

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

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

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

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

F26 P12

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

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

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

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

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

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

F27 P12

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

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

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

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

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

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

F28 P12

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

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

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

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

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

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

F29 P12

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

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

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

b.1. INK_BASIN 3115.0 KV 527027 TO A16-008SUB 115.0 KV 588460 CKT 1

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

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

F30 P12
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3 Phase fault on INK_BASIN 3 (527027) 115 kV Bus

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

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

b.1. INK_BASIN 3115.0 KV 527027 TO ALRDCRTZ_TP3 115.0 KV 527030 CKT 1

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

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

F31 P12

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

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

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

b.1. INK_BASIN 3115.0 KV 527027 TO LE-WAITS 3 115.0 KV 528325 CKT 1

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

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

F32 P12

3 Phase fault on INTREPDW_TP3 (527999) 115 kV Bus

a. Apply fault at the INTREPDW_TP3 (527999) 115 kV Bus

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

b.1. INTREPDW_TP3 115.0 KV 527999 TO IMC_#1_TP 3 115.0 KV 528035 CKT 1

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

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

F33 P12

3 Phase fault on INTREPDW_TP3 (527999) 115 kV Bus

a. Apply fault at the INTREPDW_TP3 (527999) 115 kV Bus

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

b.1. INTREPDW_TP3 115.0 KV 527999 TO INTREPIDWST3 115.0 KV 528000 CKT 1

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

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

F34 P12

3 Phase fault on JOHNSON_DRW3 (527362) 115 kV Bus

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

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

b.1. MAPCO 3115.0KV 527360 TO JOHNSON_DRW3 115.0 KV 527362 CKT 1

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

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

F35 P12

3 Phase fault on JOHNSON_DRW3 (527362) 115 kV Bus

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

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

b.1. OXY_WSEM_TP3 115.0 KV 527325 TO JOHNSON_DRW3 115.0 KV 527362 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault

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

F36 P12

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

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

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

b.1. EDDY_CNTY 7 345.0 KV 527802 TO KIOWA 7 345.0 KV 527965 CKT 1

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

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

F37 P12
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3 Phase fault on KIOWA 7 (527965) 345 kV Bus
a. Apply fault at the KIOWA 7 (527965) 345 kV Bus
F38 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. KIOWA 7 345.0 KV 527965 TO N_LOVING 7 345.0 KV 528185 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
3 Phase fault on KIOWA 7 (527965) 345 kV Bus
a. Apply fault at the KIOWA 7 (527965) 345 kV Bus
F39 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. KIOWA 7 345.0 KV 527965 TO RDRUNNER 7 345.0 KV 528027 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on LE-WAITS 3 (528325) 115 kV Bus
a. Apply fault at the LE-WAITS 3 (528325) 115 kV Bus
F40 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. LE-WAITS 3115.0 KV 528325 TO LE-WAITS 2 115.0 KV 528617 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on LE-WEST_SUB3 (528333) 115 kV Bus
a. Apply fault at the LE-WEST_SUB3 (528333) 115 kV Bus
Fa1 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. ASGI10-010 1 115.0 KV 528331 TO LE-WEST_SUB3 115.0 KV 528333 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on LE-WEST_SUB3 (528333) 115 kV Bus
a. Apply fault at the LE-WEST_SUBS3 (528333) 115 kV Bus
b. Clear fault after 7 cycles and trip the faulted elements:
Fa2 P12 b.1. LE-WAITS 3 115.0 KV 528325 TO LE-NRTH_INT3 115.0 KV 528334 CKT 1
b.2. LOAD 1528334
b.3. LE-WEST_SUB3 115.0 KV 528333 TO LE-NRTH_INT3 115.0 KV 528334 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on MADDOX 3 (528355) 115 kV Bus
a. Apply fault at the MADDOX 3(528355) 115 kV Bus
F43 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. CUNNINHAM 3 115.0 KV 527864 TO MADDOX 3 115.0 KV 528355 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
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3 Phase fault on MADDOX 3 (528355) 115 kV Bus
a. Apply fault at the MADDOX 3(528355) 115 kV Bus
Fa4 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. HOBBS_INT 3115.0 KV 527891 TO MADDOX 3115.0KV 528355 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on MADDOX 3 (528355) 115 kV Bus
a. Apply fault at the MADDOX 3(528355) 115 kV Bus
F45 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. MADDOX 3115.0KV528355TO MONUMENT 3 115.0 KV 528491 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on MAPCO  3(527360) 115 kV Bus
a. Apply fault at the MAPCO 3 (527360) 115 kV Bus
F46 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. AM_FRAC 3115.0KV 527300 TO MAPCO 3115.0KV 527360 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on MILLEN_TPW 3 (528434) 115 kV Bus
a. Apply fault at the MILLEN_TPW 3 (528434) 115 kV Bus
b. Clear fault after 7 cycles and trip the faulted elements:
b.1. MILLEN_TPW 3 115.0 KV 528434 TO MILLEN 3 115.0 KV 528435 CKT 1
F47 P12 LOAD 1 528435
LOAD 1* 528435
MILLEN 3 115.0 KV 528435 TO MILLEN_TPE 3 115.0 KV 528436 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on MONUMENT 3 (528491) 115 kV Bus
a. Apply fault at the MONUMENT 3 (528491) 115 kV Bus
Fa8 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. MONUMENT 3115.0 KV 528491 TOW_HOBBS 3115.0 KV 528498 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
3 Phase fault on NA_ENRICH 3 (528603) 115 kV Bus
a. Apply fault at the NA_ENRICH 3 (528603) 115 kV Bus
F49 P12 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. NA_ENRICH 3 115.0 KV 528603 TO TARGA 3 115.0 KV 528605 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements 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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3 Phase fault on N_LOVING 7 (528185) 345 kV Bus

a. Apply fault at the N_LOVING 7 (528185) 345 kV Bus

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

b.1. N_LOVING 7 345.0 KV 528185 TO CHINA_DRAW 7 345.0 KV 528223 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

F50 P12

3 Phase faulton PCA  3(527930) 115 kV Bus

a.Apply fault atthe PCA 3 (527930) 115 kV Bus

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

b.1.PCA  3115.0KV 527930 TO CARLSBAD 3115.0KV 528160 CKT 1

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

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

F51 P12

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus

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

b.1. POTASH_JCT 3 115.0 KV 527962 TO CARLSBAD 3 115.0 KV 528160 CKT 1

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

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

F52 P12

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus

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

b.1. POTASH_JCT 3 115.0 KV 527962 TO INTREPDW_TP3 115.0 KV 527999 CKT 1

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

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

F53 P12

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus

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

b.1. POTASH_JCT 3115.0 KV 527962 TO KIOWA 3 115.0 KV 527966 CKT 1

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

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

F54 P12

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus

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

b.1.PCA  3115.0KV 527930 TO POTASH_JCT 3 115.0 KV 527962 CKT 1

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

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

F55 P12

3 Phase fault on RDRUNNER 7 (528027) 345 kV Bus

a. Apply fault at the RDRUNNER 7 (528027) 345 kV Bus

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

b.1. RDRUNNER 7 345.0 KV 528027 TO ANDREWS 6 345.0 KV 528604 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

F56 P12
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3 Phase fault on RSVLT_CC_E 7 (527655) 345 kV Bus
a. Apply fault at the RSVLT_CC_E 7 (527655) 345 kV Bus
F57 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. RSVLT_CC_W 7 345.0 KV 527654 TO RSVLT_CC_E 7 345.0 KV 527655 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
3 Phase fault on RSVLT_CC_W 7 (527654) 345 kV Bus
a. Apply fault at the RSVLT_CC_W 7 (527654) 345 kV Bus
F58 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. RSVLT_CC_W 7 345.0 KV 527654 TO RSVLT_COL1 7 345.0 KV 527666 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
3 Phase fault on RSVLT_CC_W 7 (527654) 345 kV Bus
a. Apply fault at the RSVLT_CC_W 7 (527654) 345 kV Bus
F59 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. RSVLT_CC_W 7 345.0 KV 527654 TO RSVLT_COL2 7 345.0 KV 527667 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
3 Phase fault on SAGA_NCOL 7 (527601) 345 kV Bus
a. Apply fault at the SAGA_NCOL 7 (527601) 345 kV Bus
F60 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. SAGA_NDCOL 7 345.0 KV 527598 TO SAGA_NCOL 7 345.0 KV 527601 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
3 Phase fault on SAGA_SMEAS 7 (527600) 345 kV Bus
a. Apply fault at the SAGA_SMEAS 7 (527600) 345 kV Bus
F61 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. SAGA_SMEAS 7 345.0 KV 527600 TO SAGA_NCOL 7 345.0 KV 527601 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
3 Phase fault on SAGA_SMEAS 7 (527600) 345 kV Bus
a. Apply fault at the SAGA_SMEAS 7 (527600) 345 kV Bus
F62 P12 b. Clear fault after 6 cycles and trip the faulted elements:
b.1. SAGA_SDCOL 7 345.0 KV 527599 TO SAGA_SMEAS 7 345.0 KV 527600 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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F63

P12

3 Phase fault on SANGER_SW 3 (528463) 115 kV Bus

a. Apply fault at the SANGER_SW 3 (528463) 115 kV Bus

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

b.1.W_BENDER 3115.0 KV 528449 TO OXY_NHU_RCF3 115.0 KV 528574 CKT 1
b.2. LOAD 1 528574

b.3 LOAD 2 528574

b.4. OXY_NHU_RCF3 115.0 KV 528574 TO OXYPERMIAN 3 115.0 KV 528575 CKT 1
b.5. LOAD 1 528575

b.6. LOAD 2 528575

b.7. SANGER_SW 3 115.0 KV 528463 TO OXYPERMIAN 3 115.0 KV 528575 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault

F64

P12

3 Phase fault on SIDEWINDER 7 (527020) 345 kV Bus

a. Apply fault at the SIDEWINDER 7 (527020) 345 kV Bus

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

b.1. SIDEWINDER 7 345.0 KV 527020 TO ANDREWS 6 345.0 KV 528604 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

F65

P12

3 Phase fault on SIDEWINDER 7 (527020) 345 kV Bus

a. Apply fault at the SIDEWINDER 7 (527020) 345 kV Bus

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

b.1. GAINES_PLNT7 345.0 KV 527000 TO SIDEWINDER 7 345.0 KV 527020 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

F66

P12

3 Phase fault on SIDEWINDER 7 (527020) 345 kV Bus

a. Apply fault at the SIDEWINDER 7 (527020) 345 kV Bus

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

b.1. SIDEWINDER 7 345.0 KV 527020 TO HOBBS_INT 7 345.0 KV 527896 CKT 1

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

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

F67

P12

3 Phase fault on SW_4J44 3 (528484) 115 kV Bus

a. Apply fault at the SW_4J44 3 (528484) 115 kV Bus

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

b.1.SW_4J44 3115.0KV 528484TOW_HOBBS 3115.0 KV 528498 CKT 1

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

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

F68

P12

3 Phase fault on TAYLOR 3 (528413) 115 kV Bus

a. Apply fault at the TAYLOR 3 (528413) 115 kV Bus

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

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

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

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
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F69

P12

3 Phase fault on TAYLOR 3 (528413) 115 kV Bus

a. Apply fault at the TAYLOR 3 (528413) 115 kV Bus

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

b.1. TAYLOR 3115.0KV 528413 TO NE_HOBBS 3115.0 KV 528442 CKT 1

b.2. LOAD 1528442

b.3. MILLEN_TPE 3 115.0 KV 528436 TO NE_HOBBS 3 115.0 KV 528442 CKT 1

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

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

F70

P12

3 Phase faulton TAYLOR 3(528413) 115 kV Bus

a. Apply fault at the TAYLOR 3 (528413) 115 kV Bus

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

b.1. TAYLOR 3115.0KV 528413 TO E_SANGER 3 115.0 KV 528470 CKT 1

b.2. LOAD 1528470

b.3. E_SANGER 3115.0KV 528470 TO S_HOBBS 3 115.0 KV 528477 CKT 1
b.4. LOAD 1 528477

b.5. LOAD 2 528477

b.6.S_HOBBS 3115.0KV 528477 TO OXY_S_HOBBS3 115.0 KV 528480 CKT 1
b.7. LOAD 1 528480

b.8. LOAD 2 528480

b.9. LOAD 3528480

b.10.0XY_S_HOBBS3 115.0 KV 528480 TO SW_4J44 3 115.0 KV 528484 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault

F71

P12

3 PhasefaultonTOLK 6 (525531) 230 kV Bus

a. Apply fault atthe TOLK 6 (525531) 230 kV Bus

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

b.1.TOLK  6230.0 KV 525531 TO TUCO_INT 6230.0 KV 525830 CKT 1

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

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

F72

P12

3 Phasefaulton TOLK 7 (525549) 345 kV Bus

a. Apply fault atthe TOLK 7 (525549) 345 kV Bus

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

b.1. POTTER_CO 7 345.0 KV 523961 TOTOLK 7 345.0 KV 525549 CKT 2

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

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

F73

P12

3 Phase fault on WC_SEC 1 (528337) 34.5 kV Bus

a. Apply fault at the WC_SEC 1 (528337) 34.5 kV Bus

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

b.1.WC_SEC 134.5KV 528337 TOWC_POLE 134.5KV 528338 CKT1

c. Wait 20 cycles, and then reclose the faulted elements 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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3 Phase fault on W_BENDER 3 (528449) 115 kV Bus

a. Apply fault at the W_BENDER 3 (528449) 115 kV Bus

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

b.1.W_BENDER 3115.0 KV 528449 TON_HOBBS 3115.0KV 528456 CKT 1

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

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

F74 P12

3 Phase fault on W_BENDER 3 (528449) 115 kV Bus

a. Apply fault at the W_BENDER 3 (528449) 115 kV Bus

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

b.1. TAYLOR 3115.0KV 528413 TO W_BENDER 3115.0 KV 528449 CKT 1

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

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

F75 P12

3 Phase fault on W_HOBBS 3(528498) 115 kV Bus

a. Apply fault at the W_HOBBS 3 (528498) 115 kV Bus

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

b.1.W_HOBBS 3115.0 KV 528498 TO DRINKARD_TP3 115.0 KV 528533 CKT 1

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

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

F76 P12

3 Phase fault on YOAKUM_345 (526936) 345 kV Bus

a. Apply fault at the YOAKUM_345 (526936) 345 kV Bus

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

b.1. YOAKUM_345 345.0 KV 526936 TO G20-059-TAP 345.0 KV 764866 CKT 1

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

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

F77 P12

3 Phase fault on YOAKUM_345 (526936) 345 kV Bus

a. Apply fault at the YOAKUM_345 (526936) 345 kV Bus

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

b.1. YOAKUM_345 345.0 KV 526936 TO G20-067-TAP 345.0 KV 764945 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

F78 P12

3 Phase fault on YOAKUM_345 (526936) 345 kV Bus

a. Apply fault at the YOAKUM_345 (526936) 345 kV Bus

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

b.1. YOAKUM_345 345.0 KV 526936 TO GEN-2019-011 345.0 KV 763516 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

F79 P12

3 Phase fault on YOAKUM_345 (526936) 345 kV Bus

a. Apply fault at the YOAKUM_345 (526936) 345 kV Bus

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

b.1. YOAKUM_345 345.0 KV 526936 TO GEN-2021-090 345.0 KV 766120 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

F80 P12
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3 Phase fault on YOAKUM 6 (526935) 230 kV Bus

a. Apply fault at the YOAKUM 6 (526935) 230 kV Bus

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

b.1. YOAKUM 6230.0 KV 526935 TO INK_BASIN 6 230.0 KV 527028 CKT 1

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

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

F81 P12

3 Phase fault on ANDREWS 6 (528604) 345 kV Bus

a. Apply fault at the ANDREWS 6 (528604) 345 kV Bus

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

b.1. ANDREWS 6528604 TO ANDREWS 3528602 TO ANDREWS_TR11 528601 CKT 1

F82 P13

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

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

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

b.1. CUNNIGHM_S 6 527867 TO CUNNINHAM 3 527864 TO CUNNHM_TR1 1 527863 CKT 1

F83 P13

3 Phase fault on EDDY_CNTY 7 (527802) 345 kV Bus

a. Apply fault at the EDDY_CNTY 7 (527802) 345 kV Bus

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

b.1. EDDY_CNTY 7527802 TO EDDY_NORTH 6 527799 TO EDDY_TR 1527796 CKT 1

F84 P13

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

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

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

b.1. HOBBS_INT 6 527894 TO HOBBS_INT 3527891 TO HOBBS_TR1 1527890 CKT 1

F85 P13

3 Phase fault on HOBBS_INT 6 (527894) 230 kV Bus

a. Apply fault at the HOBBS_INT 6 (527894) 230 kV Bus

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

b.1. HOBBS_INT 7 527896 TO HOBBS_INT 6 527894 TO HOBBS_TR3 1527895 CKT 1

F86 P13

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

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

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

b.1. INK_BASIN 6 527028 TO INK_BASIN 3527027 TO INKBASN_TR 1 527026 CKT 1

F87 P13

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

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

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

b.1. KIOWA 7527965 TO KIOWA 3527966 TO KIOWA_TR1 1527964 CKT 1

F88 P13

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

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

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

b.1. LE-WEST_SUB3 528333 TOWC_SEC 1528337 TOWC_TER 1528336 CKT 1

F89 P13
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F90

P13

3 Phase fault on N_LOVING 7 (528185) 345 kV Bus

a. Apply fault at the N_LOVING 7 (528185) 345 kV Bus

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

b.1. N_LOVING 7528185 TO NORTH_LOVNG3 528182 TO N_LOVING TR1 528186 CKT 1

Fo1

P13

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus

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

b.1. POTASH_JCT 3527962 TO POTASH_JCT 2 527961 TO POTASH_TR3 1 527960 CKT 2

F92

P13

3 Phase fault on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply fault at the POTASH_JCT 3 (527962) 115 kV Bus

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

b.1. POTASH_JCT 6 527963 TO POTASH_JCT 3 527962 TO POTASH_TR1 1 527958 CKT 1

F93

P13

3 Phase fault on RSVLT_COL1 7 (527666) 345 kV Bus

a. Apply fault at the RSVLT_COL1 7 (527666) 345 kV Bus

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

b.1. RSVLT_COL1 7 527666 TO RSVLT_COL1 1527660 TO RSVLT_TR1 1527662 CKT 1

Fo4

P13

3 Phase fault on RSVLT_COL2 7 (527667) 345 kV Bus

a. Apply fault at the RSVLT_COL2 7 (527667) 345 kV Bus

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

b.1. RSVLT_COL2 7 527667 TO RSVLT_COL2 1 527661 TO RSVLT_TR2 1527663 CKT 1

F95

P13

3 Phase fault on SAGA_NDCOL 7 (527598) 345 kV Bus

a. Apply fault at the SAGA_NDCOL 7 (527598) 345 kV Bus

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

b.1. SAGA_NDCOL 7 527598 TO SUB #3 1 527608 TO SAGA_NCLTR31 527621 CKT 1

F96

P13

3 Phase fault on SAGA_NDCOL 7 (527598) 345 kV Bus

a. Apply fault at the SAGA_NDCOL 7 (527598) 345 kV Bus

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

b.1. SAGA_NDCOL 7 527598 TO SUB #4 1 527609 TO SAGA_NCLTR41 527622 CKT 1

F97

P13

3 Phase fault on SAGA_SDCOL 7 (527599) 345 kV Bus

a. Apply fault at the SAGA_SDCOL 7 (527599) 345 kV Bus

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

b.1. SAGA_SDCOL 7 527599 TO SUB #1 527628 TO SAGA_SCLTR11 527623 CKT 1

Fo8

P13

3 Phase fault on SAGA_SDCOL 7 (527599) 345 kV Bus

a. Apply fault at the SAGA_SDCOL 7 (527599) 345 kV Bus

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

b.1. SAGA_SDCOL 7 527599 TO SUB #2 527629 TO SAGA_SCLTR21 527624 CKT 1

Fo9

P13

3 Phasefaulton TOLK 7 (525549) 345 kV Bus

a. Apply fault atthe TOLK 7 (525549) 345 kV Bus

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

b.1.TOLK 7525549 TOTOLK 6525531 TOTOLK_TR 1525537 CKT1
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3 Phase fault on YOAKUM 6 (526935) 230 kV Bus
a. Apply fault at the YOAKUM 6 (526935) 230 kV Bus

F100 P13 b. Clear fault after 7 cycles and trip the faulted elements:
b.1. YOAKUM_345 526936 TO YOAKUM 6526935 TO YOAKUM_TR1 526937 CKT 1
Stuck breaker on CROSSROADS 7 (527656) 345 kV Bus
a. Apply single-phase fault on:
F101 P4 a.1.TOLK 7 345.0 KV 525549 TO CROSSROADS 7 345.0 KV 527656 CKT 1
b. with Stuck Breaker near CROSSROADS 7 (527656) 345 kV Bus for 6 cycles
c. Clear fault after 10 cycles and trip:
c.1. SAGA_SCOL 7 345.0 KV 527610 TO CROSSROADS 7 345.0 KV 527656 CKT 1
Stuck breaker on CUNNINHAM 3 (527864) 115 kV Bus
a. Apply single-phase fault on:
F102 P4 a.1. CUNNINHAM 3 115.0 KV 527864 TO HOBBS_INT 3 115.0 KV 527891 CKT 1
b. with Stuck Breaker near CUNNINHAM 3 (527864) 115 kV Bus for 7 cycles
c. Clear fault after 10 cycles and trip:
c.1. CUNNINHAM 3 115.0 KV 527864 TO HOBBS_INT 3 115.0 KV 527891 CKT 2
Stuck breaker on HOBBS_INT 3 (527891) 115 kV Bus
a. Apply single-phase fault on:
a.1. HOBBS_INT 3115.0 KV 527891 TO MADDOX 3115.0KV 528355 CKT 1
b. with Stuck Breaker near HOBBS_INT 3 (527891) 115 kV Bus for 7 cycles
F103 P4 c. Clear fault after 10 cycles and trip:
c.1. HOBBS_INT 3115.0 KV 527891 TO BENSING 3 115.0 KV 528433 CKT 1
c.2. LOAD 1 528433
c.3. LOAD 1* 528433
c.4.HIGG 3115.0KV 527363 TOBENSING 3115.0 KV 528433 CKT 1
Stuck breaker on HOBBS_INT 7 (527896) 345 kV Bus
a. Apply single-phase fault on:
F104 P4 a.1. SIDEWINDER 7 345.0 KV 527020 TO HOBBS_INT 7 345.0 KV 527896 CKT 1
b. with Stuck Breaker near HOBBS_INT 7 (527896) 345 kV Bus for 6 cycles
c. Clear fault after 10 cycles and trip:
c.1. HOBBS_INT 7 345.0 KV 527896 TO KIOWA 7 345.0 KV 527965 CKT 1
Stuck breaker on JOHNSON_DRW3 (527362) 115 kV Bus
a. Apply single-phase fault on:
F105 P4 a.1. JOHNSON_DRW3 115.0 KV 527362 TO TAYLOR 3 115.0 KV 528413 CKT 1

b. with Stuck Breaker near JOHNSON_DRWS3 (527362) 115 kV Bus for 7 cycles
c. Clear fault after 10 cycles and trip:
c.1. MAPCO 3115.0KV 527360 TO JOHNSON_DRW3 115.0 KV 527362 CKT 1
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F106

P4

Stuck breaker on KIOWA 7 (527965) 345 kV Bus

a. Apply single-phase fault on:

a.1. KIOWA 7 345.0KV 527965 TO N_LOVING 7 345.0 KV 528185 CKT 1
b. with Stuck Breaker near KIOWA 7 (527965) 345 kV Bus for 6 cycles

c. Clear fault after 10 cycles and trip:

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

F107

P4

Stuck breaker on POTASH_JCT 3 (527962) 115 kV Bus

a. Apply single-phase fault on:

a.1.PCA  3115.0KV 527930 TO POTASH_JCT 3 115.0 KV 527962 CKT 1
b. with Stuck Breaker near POTASH_JCT 3 (527962) 115 kV Bus for 7 cycles
c. Clear fault after 10 cycles and trip:

c.1. POTASH_JCT 3115.0 KV 527962 TO KIOWA  3115.0 KV 527966 CKT 1

F108

P4

Stuck breaker on TAYLOR 3 (528413) 115 kV Bus

a. Apply single-phase fault on:

a.1. JOHNSON_DRW3 115.0 KV 527362 TO TAYLOR 3 115.0 KV 528413 CKT 1
b. with Stuck Breaker near TAYLOR 3 (528413) 115 kV Bus for 7 cycles

c. Clear fault after 10 cycles and trip:

c.1. TAYLOR 3115.0KV 528413 TO NE_HOBBS 3115.0KV 528442 CKT 1
c.2. LOAD 1528442

c.3.MILLEN_TPE 3115.0 KV 528436 TO NE_HOBBS 3 115.0 KV 528442 CKT 1

F109

P4

Stuck breaker on YOAKUM_345 (526936) 345 kV Bus

a. Apply single-phase fault on:

a.1. YOAKUM_345 345.0 KV 526936 TO GEN-2021-090 345.0 KV 766120 CKT 1
b. with Stuck Breaker near YOAKUM_345 (526936) 345 kV Bus for 6 cycles

c. Clear fault after 10 cycles and trip:

c.1. OAKUM_345 345.0 KV 526936 TO GEN-2019-011 345.0 KV 763516 CKT 1

F110

P6-PO1

PO1 : G18-004-TAP - SANGER_SW 3 115.0 kV line

3 Phase fault at MADDOX 3 on CUNNINHAM 3 - MADDOX 3 115.0 KV line
a. Apply fault at the MADDOX 3 (528355) 115 kV Bus

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

b.1. CUNNINHAM 3 115.0 KV 527864 TO MADDOX 3 115.0 KV 528355 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault

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

F111

P6-PO1

PO1 : G18-004-TAP - SANGER_SW 3 115.0 kV line

3 Phase fault at MADDOX 3 (528355) on HOBBS INT 3 - MADDOX 3 115.0kV line
a. Apply fault at the MADDOX 3 (528355) 115 kV Bus

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

b.1. HOBBS INT 3 115.0 KV 527891 TO MADDOX 3 115.0 KV 528355 CKT 1

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

d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the Fault
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PO2 : G18-004-TAP - MADDOX 3 115.0 kV line

3 Phase faultat TAYLOR 3 (528413) on JOHNSON DRW3 - TAYLOR 3 115.0kV line
a. Apply fault at the TAYLOR 3 (528413) 115 kV Bus

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

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

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

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

F112 P6-PO2

PO2 : G18-004-TAP - MADDOX 3 115.0 kV line

3 Phase fault at TAYLOR 3 (528413) on TAYLOR 3 -NE HOBBS 3 115.0kV line
a. Apply fault at the TAYLOR 3 (528413) 115 kV Bus

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

b.1. TAYLOR 3 115.0 KV 528413 TO NE HOBBS 3 115.0 KV 528442 CKT 1

b.2. LOAD 1 528442

b.3. MILLEN_TPE 3 115.0 KV 528436 TO NE_HOBBS 3 115.0 KV 528442 CKT 1

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

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

F113 P6 - P02

PO2 : G18-004-TAP - MADDOX 3 115.0 kV line

3 Phase fault at TAYLOR 3 (528413) on TAYLOR 3 -E SANGER 3 115kV line
a. Apply fault at the TAYLOR 3 (528413) 115 kV Bus

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

b.1. TAYLOR 3 115.0 KV 528413 TO E_ SANGER 3 115.0 KV 528470 CKT 1
b.2. LOAD 1 528470

b.3. E SANGER 3 115.0 KV 528470 TO S HOBBS 3 115.0 KV 528477 CKT 1
F114 P6-PO2 | b.4.LOAD 1 528477

b.5. LOAD 2 528477

b.6. S HOBBS 3 115.0 KV 528477 TO OXY_S HOBBS3 115.0 KV 528480 CKT 1
b.7. LOAD 1 528480

b.8. LOAD 2 528480

b.9. LOAD 3 528480

b.10.0XY S HOBBS3 115.0 KV 528480 TO SW_4J44 3 115.0 KV 528484 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault

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

6.3 Stability Analysis Results

The dynamic stability analysis determined there were no new damping or voltage recovery violations
of concern attributed to the GEN-2018-004 modification request observed during the simulated faults.
Note the study generator (GEN-2018-004) was observed to trip offline but was resolved after
disabling the associated frequency protection setting, acceptable response to the associated fault was
observed.

Refer to Table 6-2 for a summary of results for the stability analysis for the contingencies listed in
Table 6-1. Table 6-2 is a summary of the stability results for the 2025 Summer Peak and 2025 Winter
Peak conditions and states whether the system remained stable or generation tripped offline, if
acceptable voltage recovery was observed after the fault was cleared, and if the voltage recovered to
above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions. Voltage recovery criteria includes
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ensuring that the transient voltage recovery is between 0.7 p.u. within 2.5 seconds after the fault is
cleared and 1.2 p.u. at any point after the fault is cleared and ending in a steady-state voltage (for N-
1 contingencies) at the pre-contingent level or at least above 0.9 p.u. and below 1.1. p.u. Note
generation tripping was observed and resolved with associated frequency settings were disabled and

confirmed acceptable response was observed for all faults.

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

Winter Peak conditions.

Table 6-3. Stabilit

Anal

sis Summary of Results for 25SP and 25WP Conditions

2025 Summer Peak 2025 Winter Peak
Voltage Recovery Post
Fault | Planning Fault Post Fault
1)) Event Less Great Steady- Generation System Steady- Generation System
than reater y Tripping  Stability State Tripping  Stability
than 1.2 State
0.70 Voltage
p-u. Voltage

p.u.
FO1 P1.2 - - Compliant None Stable Compliant None Stable
F02 P1.2 - - Compliant None Stable Compliant None Stable
F03 P1.2 - - Compliant None Stable Compliant None Stable
F04 P1.2 - - Compliant None Stable Compliant None Stable
FO5 P1.2 - - Compliant None Stable Compliant None Stable
Fo6 P1.2 - - Compliant None Stable Compliant None Stable
F07 P1.2 - - Compliant None Stable Compliant None Stable
Fo08 P1.2 - - Compliant None Stable Compliant None Stable
F09 P1.2 - - Compliant None Stable Compliant None Stable
F10 P1.2 - - Compliant None Stable Compliant None Stable
F11 P1.2 - - Compliant None Stable Compliant None Stable
F12 P1.2 - - Compliant None Stable Compliant None Stable
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F13 P1.2 - - Compliant None Stable - - Compliant None Stable
F14 P1.2 - - Compliant None Stable - - Compliant GEI\(I)_OZ40 18- Stable
F15 P1.2 - - Compliant None Stable - - Compliant GEI\(I)-OZ40 18- Stable
F16 P1.2 - - Compliant None Stable - - Compliant None Stable
F17 P1.2 - - Compliant None Stable - - Compliant GEI\(I)-OZ40 18- Stable
F18 P1.2 - - Compliant None Stable - - Compliant GEI\(I)-OZ40 18- Stable
F19 P1.2 - - Compliant None Stable - - Compliant None Stable
F20 P1.2 - - Compliant None Stable - - Compliant None Stable
F21 P1.2 - - Compliant None Stable - - Compliant GEI\(I)-OZ40 18- Stable
F22 P1.2 - - Compliant None Stable - - Compliant GEI\(I)_OZ40 18- Stable
F23 P1.2 - - Compliant None Stable - - Compliant None Stable
F24 P1.2 - - Compliant None Stable - - Compliant None Stable
F25 P1.2 - - Compliant None Stable - - Compliant None Stable
F26 P1.2 - - Compliant None Stable - - Compliant None Stable
F27 P1.2 - - Compliant None Stable - - Compliant None Stable
F28 P1.2 - - Compliant None Stable - - Compliant None Stable
F29 P1.2 - - Compliant None Stable - - Compliant None Stable
F30 P1.2 - - Compliant None Stable - - Compliant None Stable
F31 P1.2 - - Compliant None Stable - - Compliant None Stable
F32 P1.2 - - Compliant None Stable - - Compliant None Stable
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F33 P1.2 - - Compliant None Stable - - Compliant None Stable
F34 P1.2 - - Compliant None Stable - - Compliant None Stable
F35 P1.2 - - Compliant None Stable - - Compliant None Stable
F36 P1.2 - - Compliant None Stable - - Compliant None Stable
F37 P1.2 - - Compliant None Stable - - Compliant None Stable
F38 P1.2 - - Compliant None Stable - - Compliant None Stable
F39 P1.2 - - Compliant None Stable - - Compliant None Stable
F40 P1.2 - - Compliant None Stable - - Compliant None Stable
F41 P1.2 - - Compliant None Stable - - Compliant None Stable
F42 P1.2 - - Compliant None Stable - - Compliant None Stable
F43 P1.2 - - Compliant None Stable - - Compliant GEI\(I)-OZ40 18- Stable
F44 P1.2 - - Compliant GEI\(I)_OZ40 18- Stable - - Compliant GEI\(I)_O240 18- Stable
F45 P1.2 - - Compliant GEI\(I)_OZ40 18- Stable - - Compliant GEI\(I)_O240 18- Stable
F46 P1.2 - - Compliant None Stable - - Compliant None Stable
F47 P1.2 - - Compliant None Stable - - Compliant None Stable
F48 P1.2 - - Compliant None Stable - - Compliant None Stable
F49 P1.2 - - Compliant None Stable - - Compliant None Stable
F50 P1.2 - - Compliant None Stable - - Compliant None Stable
F51 P1.2 - - Compliant None Stable - - Compliant None Stable
F52 P1.2 - - Compliant None Stable - - Compliant None Stable
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F53 P1.2 - - Compliant None Stable - - Compliant None Stable
F54 P1.2 - - Compliant None Stable - - Compliant None Stable
F55 P1.2 - - Compliant None Stable - - Compliant None Stable
F56 P1.2 - - Compliant None Stable - - Compliant None Stable
F57 P1.2 - - Compliant None Stable - - Compliant None Stable
F58 P1.2 - - Compliant None Stable - - Compliant None Stable
F59 P1.2 - - Compliant None Stable - - Compliant None Stable
F60 P1.2 - - Compliant None Stable - - Compliant None Stable
F61 P1.2 - - Compliant None Stable - - Compliant None Stable
F62 P1.2 - - Compliant None Stable - - Compliant None Stable
F63 P1.2 - - Compliant None Stable - - Compliant None Stable
F64 P1.2 - - Compliant None Stable - - Compliant None Stable
F65 P1.2 - - Compliant None Stable - - Compliant None Stable
F66 P1.2 - - Compliant None Stable - - Compliant None Stable
F67 P1.2 - - Compliant None Stable - - Compliant None Stable
F68 P1.2 - - Compliant None Stable - - Compliant None Stable
F69 P1.2 - - Compliant None Stable - - Compliant None Stable
F70 P1.2 - - Compliant None Stable - - Compliant None Stable
F71 P1.2 - - Compliant None Stable - - Compliant None Stable
F72 P1.2 - - Compliant None Stable - - Compliant None Stable
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F73 P1.2 - - Compliant None Stable - - Compliant None Stable
F74 P1.2 - - Compliant None Stable - - Compliant None Stable
F75 P1.2 - - Compliant None Stable - - Compliant None Stable
F76 P1.2 - - Compliant None Stable - - Compliant None Stable
F77 P1.2 - - Compliant None Stable - - Compliant None Stable
F78 P1.2 - - Compliant None Stable - - Compliant None Stable
F79 P1.2 - - Compliant None Stable - - Compliant None Stable
F80 P1.2 - - Compliant None Stable - - Compliant None Stable
F81 P1.2 - - Compliant None Stable - - Compliant None Stable
F82 P13 - - Compliant None Stable - - Compliant None Stable
F83 P13 - - Compliant None Stable - - Compliant None Stable
F84 P13 - - Compliant None Stable - - Compliant None Stable
F85 P13 - - Compliant None Stable - - Compliant None Stable
F86 P13 - - Compliant None Stable - - Compliant None Stable
F87 P13 - - Compliant None Stable - - Compliant None Stable
F88 P13 - - Compliant None Stable - - Compliant None Stable
F89 P13 - - Compliant None Stable - - Compliant None Stable
F90 P13 - - Compliant None Stable - - Compliant None Stable
FI91 P13 - - Compliant None Stable - - Compliant None Stable
F92 P13 - - Compliant None Stable - - Compliant None Stable
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F93 P13 - - Compliant None Stable - - Compliant None Stable
F94 P13 - - Compliant None Stable - - Compliant None Stable
F95 P13 - - Compliant None Stable - - Compliant None Stable
F96 P1.3 - - Compliant None Stable - - Compliant None Stable
F97 P13 - - Compliant None Stable - - Compliant None Stable
F98 P13 - - Compliant None Stable - - Compliant None Stable
F99 P13 - - Compliant None Stable - - Compliant None Stable
F100 P13 - - Compliant None Stable - - Compliant None Stable
F101 P42 - - Compliant None Stable - - Compliant None Stable
F102 P42 - - Compliant None Stable - - Compliant None Stable
F103 P4.2 - - Compliant None Stable - - Compliant None Stable
F104 P42 - - Compliant None Stable - - Compliant None Stable
F105 P42 - - Compliant None Stable - - Compliant None Stable
F106 P4.2 - - Compliant None Stable - - Compliant None Stable
F107 P42 - - Compliant None Stable - - Compliant None Stable
F108 P42 - - Compliant None Stable - - Compliant None Stable
F109 P4.2 - - Compliant None Stable - - Compliant None Stable
F110 P6.1.1 - - Compliant None Stable - - Compliant None Stable
F111 P6.1.1 - - Compliant None Stable - - Compliant None Stable
F112 P6.1.1 - - Compliant None Stable - - Compliant None Stable
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F113 P6.1.1 - - Compliant None Stable - - Compliant None Stable
F114 P6.1.1 - - Compliant None Stable - - Compliant None Stable
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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-2018-004 and the total capability (75.73 MVA gross)
exceed the GIA Interconnection Service amount, 74.99 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-2018-004 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-2018-004 requested a Modification Request Impact Study to
assess the impact of reducing the line charging of generation interconnection line and changes to the
collector system, generator step-up transformer, and main substation transformer. In addition, the
modification request includes change in inverter configuration from eighteen (18) PE HEM FS3430M
to eighteen (18) PE HEM FS4200M for a total capacity of 75.73 MVA gross and 74.99 MW at POL.

SPP determined that power flow analysis was not required due to the insignificant change (2.22%
increase) in the real power output at the POI between the DISIS-2021-001 power flow model
configuration (GEN-2018-004 dispatched to 100%). However, SPP determined that the change in
Solar inverters from PE HEM FS3430M to PE HEM FS4200M required short circuit and dynamic
stability analyses.

SUMMARY OF REACTIVE POWER ANALYSIS

The results of the reactive power analysis showed that the GEN-2018-004 project requires a 0.8
MV Ar shunt reactor on the 34.5 kV bus of the project substation, or equivalent support with the
modifications in place. This is necessary to offset the capacitive effect on the transmission network
caused by the project’s transmission line and collector system during reduced generation conditions.
The information gathered from the charging current compensation analysis is provided as information
to the Interconnection Customer and Transmission Owner (TO) and/or Transmission Operator. The
applicable reactive power requirements will be further reviewed by the Transmission Owner and/or
Transmission Operator.

SUMMARY OF SHORT CIRCUIT ANALYSIS

The results from the short circuit analysis showed that the maximum GEN-2018-004 contribution to
three-phase fault currents in the immediate transmission systems at or near the GEN-2018-004 POI
was no greater than 0.4888 kA. All three-phase fault current levels within 5 buses of the POI with the
GEN-2018-004 generator online were below 41 kA.

SUMMARY OF DYNAMIC STABILITY ANALYSIS

The dynamic stability analysis determined there were no damping or voltage recovery violations
attributed to the GEN-2018-004 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.
However, study generator trips were observed within the associated fault duration due to frequency
protection settings provided by the generator interconnection requesters. In these instances, the
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frequency protection settings were disabled and was determined the frequency trip events did not
impact system stability.

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 gross 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.

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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The dynamic data for GEN-2018-004 is shown below:
/GEN 2018-004 dynamic model v34 052124 Rev4 DYR

/ WECC MODELS
528323 'REGCALI' 1
@!/ Lvplsw
1
@!/ Tg Rrpwr Brkpt Zerox Lvpll
0.0060  10.000  0.0100  0.0000 1.0000
@!/ Volim Lvpntl Lvpnt0  ITolim  Tfltr
2.0000  0.0100  0.0000 -1.0000 0.006
@!/ Khv Igrmax  Iqrmin  Accel
0.0000  30.000 -30.000  1.0000/
528323 'REECAL1' 1

@)/ Bus# PFflag Vflag Qflag Pflag PQflag
0 0 0 0 0 1
@!/ Vdip Vup Trv dbd1 dbd2
0.8500 2.0000 0.0060 -0.0010 0.0010
@!/ Kqv Ighl Iqll Vref0 Iqfrz
2.0000 2.0000 -2.0000 1.0000 0.0000
@!/ Thld Thld2 Tp QMax QMin
0.0000 0.0000 0.0060 1.0000  -1.0000
@!/ Vmax Vmin Kqgp Kqi Kvp
1.2000 -1.2000 1.0000 5.0000 1.0000
@!/ Kvi Vbias Tiq dPmax dPmin
5.0000 0.0000 0.0060 30.000  -30.000
@!/ Pmax Pmin Imax Tpord Vql
1.0000 0.0000 1.0000 0.0250 0.1000
@!/ Iq1 Vq2 Iq2 Vq3 Ig3
1.0000 1.1000 1.0000 0.0000 0.0000
@!/ Vg4 Iq4 Vpl Ipl Vp2
0.0000 0.0000 0.1000 1.0000 1.1000
@)/ Ip2 Vp3 Ip3 Vp4 Ip4

1.0000 0.0000 0.0000 0.0000 0.0000/
528323 'REPCAL' 1
@!/ Bus# LDC FromBus LDC ToBus LDC ID VCFlag Refflag Fflag
528320 528320 528349 "1 0 1 1
@!/ Tfltr Kp Ki Tft Ttv
0.0200 1.0000 50.000 0.0000 0.0250
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@!/ Virz Rc Xc Kce emax
0.8500 0.0000 0.0000 0.0000
@!/ emin dbd1 dbd2 QMax
-1.0000 0.0000 0.0000 1.0000
@!/ Kpg Kig Tp fdbd1 fdbd2
0.0100 2.0000 0.0200 -0.0006
@!/ femax femin Pmax Pmin Tg
10000.0 -10000.0 1.0000 0.0000
@!/ Ddn Dup
20.000 20.000/
/ LOW VOLTAGE PROTECTIONS
52832301 'VITGDCAT' 528323 528323'1"
@!/ Vlow Vup RITm BrTm
0.90 10.00 120.00 0.00/
52832302 'VIGDCAT' 528323 528323'1"
@!/ Vliow Vup RITm BrTm
0.80 10.00 60.000 0.00/
52832303 'VIGDCAT' 528323 528323'1"
@!/ Vlow Vup RITm BrTm
0.70 10.00 21.000 0.00/
52832304 'VIGDCAT' 528323 528323'1"
@!/ Vliow Vup RITm BrTm
0.50 10.00 10.000 0.00/
/ HIGH VOLTAGE PROTECTIONS
52832305 'VIGDCAT' 528323 528323'1"
@!/ Vliow Vup RITm BrTm
0.00 1.10 120.00 0.00/
52832306 'VIGDCAT' 528323 528323'1"
@!/ Vlow Vup RITm BrTm
0.00 1.15 60.000 0.00/
52832307 'VIGDCAT' 528323 528323'1"
@!/ Vliow Vup RITm BrTm
0.00 1.20 2.000 0.00/
52832308 'VIGDCAT' 528323 528323'1"
@!/ Vlow Vup RITm BrTm
0.00 1.25 0.200 0.00/
/ LOW FREQUENCY PROTECTIONS
52832309 'FRQDCAT' 528323 528323'1"
@!/ Flow Fup RITm BrTm
58.0 100.0 300.000 0.00/
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52832310 'FRQDCAT' 528323 528323 'l"'

@)/ Flow Fup RITm

56.5 100.0 1.000
52832311 'FRQDCAT' 528323 528323'1"
@!/ Flow Fup RITm

55.0 100.0 0.100

/ HIGH FREQUENCY PROTECTIONS
52832312 'FRQDCAT' 528323 528323 'l

@!/ Flow Fup RITm
00.0 62.0 300.000
52832313 'FRQDCAT' 528323 528323 'l''
@)/ Flow Fup RITm
00.0 63.5 1.000
52832314 'FRQDCAT' 528323 528323 'l
@!/ Flow Fup RITm
00.0 65.0 0.100

BrTm

0.00/

BrTm

0.00/

BrTm
0.00/

BrTm

0.00/

BrTm

0.00/
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Table B-1. 25SP Short Circuit Results

3 Phase Fault Current Difference lesrt:rllllce Greater

Nul?rllllier Bus Name ) (ON-OFF) P(()}IEBNus th?:/l\‘m
GEN OFF  Change % | 528349  current

526935 YOAKUM 6 230 526 1506 22.2049 22.1828 0.0221 0.0995 5 FALSE
527020 SIDEWINDER 7 345 526 1506 14.0402 14.0194 0.0208 0.1481 5 FALSE
527027 INK BASIN 3 115 526 1506 14.1248 14.104 0.0208 0.1473 5 FALSE
527028 INK BASIN 6 230 526 1506 12.1263 12.1086 0.0177 0.1460 4 FALSE
527284 RUSSELL 3 115 526 1506 9.7074 9.681 0.0264 0.2720 5 FALSE
527286 HIGGEAST 3 115 526 1506 10.7551 10.7264 0.0287 0.2669 5 FALSE
527362 JOHNSON DRW3 115 526 1506 11.5055 11.4622 0.0433 0.3763 5 FALSE
527363 HIGG 3 115 526 1506 10.9424 109114 0.031 0.2833 4 FALSE
527656 CROSSROADS 7 345 526 1505 10.9866 10.9757 0.0109 0.0992 5 FALSE
527799 EDDY NORTH 6 230 526 1507 10.0785 10.0635 0.015 0.1488 5 FALSE
527864 CUNNINHAM 3 115 526 1507 30.8046 30.5008 0.3038 0.9862 2 FALSE
527865 CUNNIGHM N 6 230 526 1507 19.3358 19.2749 0.0609 0.3150 4 FALSE
527867 CUNNIGHM_S 6 230 526 1507 19.3358 19.2749 0.0609 0.3150 3 FALSE
527891 HOBBS_INT 3 115 526 1508 35.6117 35.2408 0.3709 1.0415 2 FALSE
527894 HOBBS INT 6 230 526 1508 21.7663 21.69 0.0763 0.3505 3 FALSE
527896 HOBBS_ INT 7 345 526 1508 16.8441 16.8133 0.0308 0.1829 4 FALSE
527930 PCA 3 115 526 1507 12.5726 12.5462 0.0264 0.2100 5 FALSE
527963 POTASH JCT 6 230 526 1507 7.9192 7.9051 0.0141 0.1780 5 FALSE
527965 KIOWA 7 345 526 1507 10.6403 10.622 0.0183 0.1720 5 FALSE
528027 RDRUNNER 7 345 526 1507 12.1366 12.1157 0.0209 0.1722 5 FALSE
528317 ENRON TP 3 115 526 1508 6.9915 6.9669 0.0246 0.3519 3 FALSE
528318 ENRON 3 115 526 1508 6.0564 6.0359 0.0205 0.3385 4 FALSE
528320 GEN-2018-004 115 526 1508 21.3585 20.8697 0.4888 2.2886 1 FALSE
528325 LE-WAITS 3 115 526 1508 9.5632 9.5467 0.0165 0.1725 5 FALSE
528333 LE-WEST SUB3 115 526 1508 9.788 9.7612 0.0268 0.2738 3 FALSE
528334 LE-NRTH_INT3 115 526 1508 9.7409 9.7146 0.0263 0.2700 4 FALSE
528341 LE-SANANDRS3 115 526 1509 6.8709 6.8427 0.0282 0.4104 5 FALSE
528348 BUCKEYE TP 3 115 526 1508 8.8287 8.7878 0.0409 0.4633 3 FALSE
528349 G18-004-TAP 115 526 1 25.4978 25.0107 0.4871 1.9104 0 FALSE
528353 MADDOXG23 3 115 526 1508 29.7265 29.2543 0.4722 1.5885 2 FALSE
528355 MADDOX 3 115 526 1508 29.7265 29.2543 0.4722 1.5885 1 FALSE
528385 BUCKEYE 3 115 526 1508 7.9089 7.8737 0.0352 0.4451 4 FALSE
528392 PEARLE 3 115 526 1508 6.6054 6.5714 0.034 0.5147 2 FALSE
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3 Phase Fault Current & lesrtoa:lllce Greater
Nlﬁllllls)er Bus Name < b (ON-OFF) P(();IEITHS thi‘(‘;‘m

GenON | GENOFF  Change %  sa8349  current
528394 QUAHADA 3 115 526 1508 8.3573 8.329 0.0283 0.3386 3 FALSE
528396 XTO_BIGEDDY3 115 526 1507 9.1392 9.1157 0.0235 0.2571 4 FALSE
528399 LEA NATIONL3 115 526 1508 7.0335 7.0088 0.0247 0.3512 4 FALSE
528404 SUMMIT 3 115 526 1507 5.7981 5.7788 0.0193 0.3329 5 FALSE
528413 TAYLOR 3 115 526 1508 15.6973 15.5731 0.1242 0.7912 5 FALSE
528420 Z1IA 3 115 526 1508 6.7233 6.7021 0.0212 0.3153 5 FALSE
528422 DCP ZIATP3 115 526 1508 7.2106 7.1874 0.0232 0.3217 4 FALSE
528423 DCP ZIA 3 115 526 1508 6.8268 6.8052 0.0216 0.3164 5 FALSE
528433 BENSING 3 115 526 1506 8.4781 8.4476 0.0305 0.3598 3 FALSE
528434 MILLEN TPW 3 115 526 1508 12.4912 12.4108 0.0804 0.6437 3 FALSE
528435 MILLEN 3 115 526 1508 12.4912 12.4108 0.0804 0.6437 4 FALSE
528436 MILLEN TPE 3 115 526 1508 12.4912 12.4108 0.0804 0.6437 4 FALSE
528442 NE HOBBS 3 115 526 1508 12.7843 12.6984 0.0859 0.6719 5 FALSE
528449 W_BENDER 3 115 526 1508 16.0538 15.8709 0.1829 1.1393 4 FALSE
528456 N HOBBS 3 115 526 1508 9.5836 9.5017 0.0819 0.8546 5 FALSE
528463 SANGER SW 3 115 526 1508 17.3633 17.1432 0.2201 1.2676 1 FALSE
528470 E SANGER 3 115 526 1508 13.6489 13.5496 0.0993 0.7275 5 FALSE
528477 S HOBBS 3 115 526 1508 11.2858 11.2131 0.0727 0.6442 4 FALSE
528480 OXY_S HOBBS3 115 526 1508 11.4693 11.3952 0.0741 0.6461 3 FALSE
528484 SW _4J44 3 115 526 1508 12.2146 12.1338 0.0808 0.6615 2 FALSE
528491 MONUMENT 3 115 526 1508 17.0746 16.9092 0.1654 0.9687 2 FALSE
528498 W_HOBBS 3 115 526 1508 12.8979 12.8105 0.0874 0.6776 3 FALSE
528512 EUNICE 3 115 526 1508 6.7033 6.6828 0.0205 0.3058 5 FALSE
528533 DRINKARD_ TP3 115 526 1508 8.8668 8.8373 0.0295 0.3327 4 FALSE
528554 COOPER_RNCH3 115 526 1508 7.0475 7.0239 0.0236 0.3349 5 FALSE
528568 MONUMNT TP 3 115 526 1508 10.9854 10.933 0.0524 0.4770 3 FALSE
528574 OXY_NHU _RCF3 115 526 1508 16.4167 16.2236 0.1931 1.1762 3 FALSE
528575 OXYPERMIAN 3 115 526 1508 16.6418 16.4422 0.1996 1.1994 2 FALSE
528581 BYRD TP 3 115 526 1508 8.519 8.4852 0.0338 0.3968 4 FALSE
528582 BYRD 3 115 526 1508 7.8494 7.8191 0.0303 0.3860 5 FALSE
528589 DRINKARD 3 115 526 1508 9.2748 9.2475 0.0273 0.2943 5 FALSE
528618 LE-LOVINTON2 69 526 1509 7.5902 7.5733 0.0169 0.2227 5 FALSE
528627 LE-TXACO_TP3 115 526 1509 7.636 7.603 0.033 0.4322 4 FALSE
528792 LE-TEXACO 3 115 526 1509 6.8887 6.8599 0.0288 0.4181 5 FALSE
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q Distance
Diffi

B 3 Phase Fault Current L erenee from (ill'eaae(;'

us (KA) GEN than

Number Bus Name (ON-OFF) POI Bus kA
GenON | GENOFF  Change %  sa8349  current
764866 G20-059-TAP 345 526 1506 12.2741 12.2607 0.0134 0.1092 5 FALSE
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Southwest Power Pool
Disturbance Performance Requirements

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 SPPRS 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
-or1- 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 (SPPRS) must be less than or equal to 0.774 where SPPRS is
calculated as follows:
Peak Rotor Angle of 6™ Positive Peak minus Minimum Value
SPPRS = <0.774
Peak Rotor Angle of 1* Positive Peak minus Minimum Value

-or- Damping Factor % = (1 — SPPRS) 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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Figure 1. Applicability of 16 Degree Threshold
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Figure 2. SPPR1 and SPPRS 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 abave 1.20 PU anytime after the fault is cleared (time = T sec) are considered unacceptable
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Bus voltage excursions which remain below 0.70 PU, 2.5 seconds after the
Sfaultis cleared, are considered unacceptable.
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Figure 3. Transient Voltage Recovery Requirement
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APPENDIX D: SIMULATION PLOTS

*Available Upon Request*
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