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EXECUTIVE SUMMARY

Southwest Power Pool (SPP) requested that Mitsubishi Electric Power Products, Inc. (MEPPI)
perform a Surplus Interconnection Service Impact Study for GEN-2025-SR31 to analyze the impact
of the Surplus Interconnection Service being made available by GEN-2018-131 and GEN-2018-132
of the DISIS-2018-002/2019-001 queue at its existing Point of Interconnection (POI), the GEN-2018-
131 and GEN-2018-132 Tap (#763443) between Antelope (#640520) to Hoskins (#640226) 345 kV
Line in the Nebraska Public Power District (NPPD) control area.

GEN-2018-131 and GEN-2018-132, the Existing Generating Facility (EGF), have a combined
effective limit of 423 MW due to the signed Generator Interconnection Agreement (GIA) and is
making 170 MW of Surplus Interconnection Service available at its POI. Per the SPP Open Access
Transmission Tariff (SPP Tariff), the amount of Surplus Interconnection Service available to the
Surplus Generating Facility (SGF) is limited by the amount of Interconnection Service granted to the
EGF at the same POL. In addition, the Surplus Interconnection Service is only available up to the

amount that can be accommodated without requiring Network Upgrades except those specified in the
SPP Tariff.

The proposed SGF configuration consists of fifty-five (55) PE FP4200 Battery Energy Storage System
(BESS) inverters, for a total nameplate capacity of 231 MV A. Additionally, the combined generation
from both the SGF and the EGF may not exceed 423 MW at the POI as determined by the GIA. The
SGF and EGF information is shown in Table ES-1 below. The detailed SGF configuration is captured
in Table ES-2 below.

Table ES-1. EGF & SGF Configuration

Nameplate Capacity

Request Rating (MVA) (MW) Generator Fuel Type Point of Interconnection
GEN-2025-SR31 Antelope (#640520) to Hoskins
231 17 Battery/St
(SGF) 3 0 attery/Storage | u540206)
GEN-2018-131 Antelope (#640520) to Hoskins
251.1 221.4 L
(EGF) ° Solar (#640226)
GEN-2018-132 Antelope (#640520) to Hoskins
226. 201. L
(EGF) °8 018 Solar (#640226)
Mitsubishi Electric 4 Power System Engineering
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Table ES-2. SGF Interconnection Configuration

Facility Existing Configuration (EGF) Surplus Configuration (SGF)
Point of

. Antelope (#640520) to Hoskins (#640226) Antelope (#640520) to Hoskins (#640226)
Interconnection

62 x GE 3.571MW solar inverters & 56 GE 3.6 MW 55 x PE FP4200 BESS inverters

Configuration/Capacity solar inverters
Total Capacity = 423 MW Total Capacity =170 MW
Length = 0.04 miles Length = 0.22 miles
Generation R=0.000002 p.u. R =0.000009 p.u.
Interconnection Line X=0.000021 p.u. X=0.000106 p.u.
B =0.000320 p.u. B=0.001960 p.u.
Rating MVA =531.8 MVA Rating MVA =531.8 MVA
Equivalent Main Power X1=7.99%; R1=0.2% X1=9%; R1=0.15%;
Transformer 1* Winding MVA = 233 MVA; Winding MVA = 151.2 MVA;
Rating MVA = 135 MVA Rating MVA = 252 MVA
Equivalent Main Power X2 =7.99%; R2=0.2% X2 =9%; R2 = 0.15%;
Transformer 2* Winding MVA = 215 MVA Winding MVA = 151.2 MVA;
Rating MVA = 135 MVA Rating MVA = 252 MVA
Equivalent Main Power X3 =7.99%; R3 =0.24%
Transformer 3* N/A Winding MVA = 51 MVA;
Rating MVA = 85 MVA
Equivalent GSU X1=5.7%; R1=0.76%; | X2=5.7%; R2=0.76%; | X4 =8.76%; R4 =0.8%; | X5 =8.76%; R5 =0.8%;
Transformer* Winding 1 MVA = Rating | Winding 2 MVA = Rating | Winding MVA = Rating | Winding MVA = Rating
1MVA= 246 MVA 2 MVA = 244 MVA MVA = 113.4 MVA MVA= 117.6 MVA
. R1=0.006401p.u. R2=0.001713 p.u. R4 =0.000418 p.u. R5=0.000441 p.u.
Equivalent Collector
Line 1 X1=0.007206 p.u. X2=0.001942 p.u. X4 =0.000745p.u. X5=0.000946 p.u.
B1=0.018710p.u. B2 =0.014680 p.u. B4 =0.002710 p.u. B5=0.002760 p.u.
Cap Bank N/A 25 Mvar Cap Bank
. Generator Model: REGCA1 Generator Model: REGCAU1
Generator Dynamic ] )
Model Electrical Model: REECA1 Electrical Model: REECCU1
Plant Model: REPCA1 Plant Model: REPCAU1

*Transformer impedances are based on winding MVA

SPP determined that power flow should not be performed as the EGF was dispatched to its full
capacity in all its DISIS group-specific powerflow models. However, SPP determined that the surplus
interconnection required short circuit and dynamic stability analyses. The scope of this Surplus
Interconnection Service Impact Study included reactive power analysis, short circuit analysis, and
dynamic stability analysis.

SUMMARY OF REACTIVE POWER ANALYSIS

The results of the reactive power analysis using the 25SP model showed that the GEN-2025-SR31
project requires a 0.6 MV Ar shunt reactor on the 34.5 kV bus of the project substation or equivalent

Mitsubishi Electric 5 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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support with the surplus interconnection in place. This is necessary to offset the capacitive effect on
the transmission network caused by the project’s transmission line and collector system during
reduced generation conditions. The information gathered from the charging current compensation
analysis is provided as information to the Interconnection Customer and Transmission Owner (TO)
and/or Transmission Operator. The applicable reactive power requirements will be further reviewed
by the Transmission Owner and/or Transmission Operator.

SUMMARY OF SHORT CIRCUIT ANALYSIS

The results from the short circuit analysis showed that the maximum GEN-2025-SR31 contribution
to three-phase fault currents in the immediate transmission systems at or near the GEN-2025-SR31
POI was no greater than 0.33 kA. All three-phase fault current levels within 5 buses of the POI with
the GEN-2025-SR31 generator online were below 34 kA. The maximum three-phase fault current
level within 5 buses of the POI with the EGF and SGF generators online was 33.78 kA.

SUMMARY OF DYNAMIC STABILITY ANALYSIS

The dynamic stability analysis determined that no new damping or voltage recovery violations of
concern attributed to the GEN-2025-SR31 surplus interconnection service were observed during the
simulated faults. Additionally, the project was found to stay connected during the contingencies that
were studied and, therefore, will meet the Low Voltage Ride Through (LVRT) requirements of FERC
Order #661A.

In conclusion of this analysis, SPP has determined that GEN-2025-SR31 may utilize the requested
170 MW of Surplus Interconnection Service being made available by EGF. The combined generation
from both the EGF and the SGF may not exceed 423 MW at the POL.

The customer must install monitoring and control equipment as needed to ensure that the SGF does
not exceed the granted surplus amount and ensure that the combination of the EGF and SGF power
injected at the POI does not exceed the EGF’s Interconnection Service Amount. The monitoring and
control scheme may be reviewed by the Transmission Owner and documented in Appendix C of the
SGF GIA.

In accordance with FERC Order No. 827, the SGF will be required to provide dynamic reactive power
within the range of 0.95 leading to 0.95 lagging at the high side of the main power transformer.
Nothing in this study should be construed as a guarantee of transmission service or delivery rights. If
the customer wishes to obtain deliverability to final customers, a separate request for transmission
service must be requested on Southwest Power Pool’s OASIS by the customer.

Mitsubishi Electric 6 Power System 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. (MEPPI) perform
a Surplus Interconnection Service Impact Study for GEN-2025-SR31, the Surplus Generating
Facility (SGF). A Surplus Interconnection Service Impact Study is performed to identify the
impact of the Surplus Interconnection Service on the transmission system reliability and any
additional Interconnection Facilities necessary pursuant to the SPP Generator Interconnection
Procedures (“GIP”) contained in Attachment V Section 3.3 of the SPP Open Access Transmission
Tariff (SPP Tariff). The amount of Surplus Interconnection Service available to the SGF is limited
by the amount of Interconnection Service granted to the existing interconnection customer for the
Existing Generating Facility (EGF) at the same POI. The Surplus Interconnection Service is only
available up to the amount that can be accommodated without requiring additional Network
Upgrades except those specified in the SPP Tariff. The required scope of the study is dependent
upon the EGF and SGF specifications. The criteria below include the basis of the analyses for the
scope of this study.

1.1 Power Flow Analysis

To determine whether power flow analysis is required, SPP evaluates if the EGF was dispatched
to its full capacity and/or its Interconnection Service amount in all of its DISIS group-specific
power flow models. It was determined that a power flow analysis for this study would not be
performed as GEN-2018-131 and GEN-2018-132 was dispatched at its interconnection service
amount in the DISIS-2018-002/2019-001 cluster.

1.2 Stability Analysis

SPP requires that a dynamic stability analysis be performed to determine whether the SGF, EGF,
and the transmission system will remain stable and within applicable performance criteria.
Dynamic stability analysis was conducted under two dispatch scenarios. In the first scenario, the
SGF was operating at 100% of the assumed dispatch while the EGF was oftline and disconnected.
In the second scenario, the SGF was also operating at 100% of the assumed dispatch, with the EGF
supplying the remaining capacity up to its EGF limit. The stability analyses will identify any
additional Interconnection Facilities and Network Upgrades necessary.

1.3 Short Circuit Analysis

SPP requires that a short circuit analysis be performed to determine the maximum available fault
current requiring interruption by protective equipment with both the SGF and EGF online, along
with the amount of increase in maximum fault current due to the addition of the SGF. The analysis
was performed on two scenarios, with the EGF in service and SGF offline, and the modified model
with both EGF and SGF in service.

Mitsubishi Electric 7 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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1.4 Reactive Power Analysis

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

1.5 Necessary Interconnection Facilities & Network Upgrades

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

1.6 Study Limitations

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

* SPP Open Access Transmission Tariff Section 3.3.4.1

Mitsubishi Electric 8 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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SECTION 2: SURPLUS INTERCONNECTION SERVICE REQUEST

The Interconnection Customer has requested a Surplus Interconnection Service Impact Study for
GEN-2025-SR31 to utilize the Surplus Interconnection Service being made available by GEN-2018-
131 and GEN-2018-132 of the DISIS-2018-002/2019-001 queue at its existing Point of
Interconnection (POI), the GEN-2018-131 and GEN-2018-132 (#763443) Tap between Antelope
(#640520) to Hoskins (#640226) 345 kV Line in the Nebraska Public Power District (NPPD) control
area.

GEN-2018-131 and GEN-2018-132, referred to as the EGF, have a combined maximum effective
capacity of 423 MW due to the signed Generator Interconnection Agreement (GIA) and is making
170 MW of Surplus Interconnection Service available at its POI. According to the SPP Tariff, the
amount of Surplus Interconnection Service available to the SGF is constrained by the Interconnection
Service granted to the EGF at the same POI. Moreover, this Surplus Interconnection Service is only
accessible up to the limit that can be supported without necessitating additional Network Upgrades,
except those already specified in the SPP Tariff.

The SGF has a Point of interconnection (POI) between Antelope (#640520) to Hoskins (#640226)
345 kV Line. The proposed SGF configuration consists of fifty-five (55) PE FP4200 Battery Energy
Storage System (BESS) inverters, for a total nameplate capacity of 231 MVA. Additionally, the
combined generation from both the SGF and the EGF may not exceed 423 MW at the POI as
determined by the GIA. The SGF and EGF information is shown in Table 2-1 below. The existing
configuration of GEN-2018-131 and GEN-2018-132 as well as SGF configuration is captured is
shown in Figure 2-1 below.

Table 2-1. EGF & SGF Configuration

Nameplate Capacity . .
Request Rating (MVA) (MW) Generator Fuel Type Point of Interconnection
GEN-2025-SR31 Antelope (#640520) to Hoskins
(SGF) 231 170 Battery/Storage (#640226)
GEN-2018-131 Antelope (#640520) to Hoskins
(EGF) 251.1 221.4 Solar (#640226)
GEN-2018-132 Antelope (#640520) to Hoskins
226. 201. |
(EGF) °8 016 Solar (#640226)
Mitsubishi Electric 9 Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)



MITSUBISHI
ELECTRIC

Changes for the Better

Surplus Impact Study GEN-2025-SR31
Technical Report REP-2454

763440
763442 763441 G18-131-XFM1
GI 131-GEN1 8 G18-131-GSU1 sw
214 221 = 2199 3198 2169 o |( 1 763439
ETeT 18.2 E 292 29 21 207 ' 2 GEN-2018-131
1.02 , 102 216.9 - 763443
06 351 I 23 G18-131-TAP
101
347
4157 4157
763451 -19.2 1 19.2
G18-132-XFM
3 101
1996 <3 o
763453 763452 125 3
G1g-12- GENiI G18-132-GSU1 1
2016 gf -200.3 2003 -1996 swo | 1.01
1(_\ ) L (1
5.0R ;59 <t 149 PTCIRE | =7 I 3480
1 : 101
06 350 o
Figure 2-1: GEN-2018-131 and GEN-2018-132 Single Line Diagram (Existing Configuration)
The proposed detailed SGF configuration is captured in Figure 2-2 and Table 2-2 below.
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Figure 2-2: GEN-2025-SR31 Single Line Diagram (Surplus Configuration)
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Facility

Table 2-2. GEN-2025-SR31 Surplus Request

Point of
Interconnection

Existing Configuration (EGF)

Antelope (#640520) to Hoskins (#640226)

Surplus Configuration (SGF)

Antelope (#640520) to Hoskins (#640226)

62 x GE 3.571MW solar inverters & 56 GE 3.6 MW

Interconnection Line

X=0.000021 p.u.
B =0.000320 p.u.
Rating MVA =531.8 MVA

Configuration/Capacity solar inverters 55 x PEFP4200 BESS inverters
Total Capacity = 423 MW Total Capacity =170 MW
Length = 0.04 miles Length = 0.22 miles
i R =0.000002 p.u. R =0.000009 p.u.
Generation

X=0.000106 p.u.
B=0.001960 p.u.
Rating MVA =531.8 MVA

Equivalent Main Power
Transformer 1*

X1=7.99%;R1=0.2%
Winding MVA = 233 MVA;
Rating MVA = 135 MVA

X1=9%; R1 =0.15%;
Winding MVA = 151.2 MVA;
Rating MVA = 252 MVA

Equivalent Main Power
Transformer 2*

X2=7.99%; R2=0.2%
Winding MVA =215 MVA
Rating MVA = 135 MVA

X2 =9%; R2 = 0.15%;
Winding MVA = 151.2 MVA;
Rating MVA = 252 MVA

Equivalent Main Power
Transformer 3*

N/A

X3 =7.99%; R3 = 0.24%
Winding MVA = 51 MVA,;
Rating MVA = 85 MVA

Equivalent GSU
Transformer*

X1=5.7%; R1=0.76%;
Winding 1 MVA = Rating
1 MVA = 246 MVA

X2 =5.7%; R2=0.76%;
Winding 2 MVA = Rating
2 MVA = 244 MVA

X4 =8.76%; R4 =0.8%; | X5 =28.76%; R5=0.8%;
Winding MVA = Rating | Winding MVA = Rating
MVA = 113.4 MVA MVA = 117.6 MVA

Equivalent Collector
Line1

R1=0.006401 p.u.

X1=0.007206 p.u.
B1=0.018710p.u.

R2=0.001713 p.u.
X2=0.001942 p.u.
B2=0.014680 p.u.

R4 =0.000418 p.u. R5=0.000441p.u.
X4 =0.000745p.u. X5=0.000946 p.u.
B4 =0.002710 p.u. B5=0.002760 p.u.

Cap Bank

N/A

25 Mvar Cap Bank

Generator Dynamic
Model

Generator Model: REGCA1

Electrical Model: REECA1
Plant Model: REPCA1

Generator Model: REGCAU1

Electrical Model: REECCU1
Plant Model: REPCAU1

*Transformer impedances are based on winding MVA

Mitsubishi Electric

11

Power Products, Inc (MEPPI)

Power System Engineering
Division (PSED)
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SECTION 3: REACTIVE POWER ANALYSIS

The reactive power analysis was performed for GEN-2025-SR31 to determine the capacitive charging
effects during reduced generation conditions (unsuitable wind speeds, unsuitable solar irradiance,
insufficient state of charge, idle conditions, curtailment, etc.) at the generation site and to size shunt
reactors that would reduce the project reactive power contribution to the POI to approximately zero.

3.1 Methodology and Criteria

To determine the shunt reactor size required to compensate for the charging current attributed to the
SGF collection system, all SGF components were switched offline and the EGF generator was
switched offline while its other collector system elements remained online. A shunt reactor was tested
at the project’s collector substation’s 34.5 kV bus to set the MVAr injection at the POI to zero.

MEPPI performed the reactive power analysis using the surplus interconnection service request data
based on the DISIS-2021-001 stability study models:

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

3.2 Reactive Power Results

The results from the analysis showed that the EGF needed approximately 8.2 MVAr of inductive
compensation, and the SGF needed 0.6 MV Ar of inductive compensation at its project substation to
reduce the MVAr injection at the POI to zero. Figure 3-1 illustrates the shunt reactor size needed to
reduce the POl MV Ar to zero for the EGF alone. Figure 3-2 illustrates the size of the shunt reactor
needed to reduce the POl MVAr to zero with the EGF and SGF online. The final shunt reactor
requirements or equivalent support for GEN-2025-SR31 are shown in Table 3-1.

Mitsubishi Electric 12 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Table 3-1. Shunt Reactor Size for Reactive Power Analysis

Reactor Size (MVAr
Machine IHOH I POI Bus Name %
Number 25SP 25WP

GEN-2018-131 and GEN- GEN-2018-131 and

2018-132 (EGF) 763443 1 GEN-2018-132 345 kV 8.2 8.2
GEN-2018-131 and

GEN-2025-SR31 (SGF) | 763443 | PP -dleland 0.6 0.6

GEN-2018-131 and GEN-
2018-132 (EGF) & GEN- | 763443 Ggﬁgbzloglj';;; 435“iv 8.8 8.8
2025-SR31 (SGF)
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SECTION 4: SHORT CIRCUIT ANALYSIS

A short circuit study was performed using the 2025 Summer Peak model for GEN-2025-SR31. Both
the EGF and SGF are online in the relevant subsystem, and the amount of increase in the maximum
current due to the addition of the SGF. The detailed results of the short circuit analysis are provided
in Appendix B.

4.1 Methodology

The short circuit analysis included applying a three-phase fault on buses up to 5 levels away from the
345 kV POI bus. The PSS/E “Automatic Sequence Fault Calculation (ASCC)” fault analysis module
was used to calculate the fault current levels in the transmission system with and without GEN-2025-
SR31 online.

MEPPI created a short circuit model using the DISIS-2021-001 25SP stability study model by
adjusting the GEN-2025-SR31 short circuit parameters consistent with the provided data. The
adjusted parameters are shown in Table 4-1 below.

Table 4-1. Short-Circuit Model Parameters*

Value by Generator Value by Generator

Parameter

Bus# 405009 Bus# 50500
Machine MV A Base 113.4 117.6
R (pu) 0 0
X (pw) 0.8 0.8

*pu values based on Machine MV A Base

4.2 Short-Circuit Analysis Results

The results of the short circuit analysis for the 25SP model are summarized in Table 4-2 and Table 4-
3. The GEN-2025-SR31 POI bus (#763443) fault current magnitudes are provided in Table 4-2
showing a maximum fault current of 33.78 kA with the GEN-2025-SR31 project online. Table 4-3
shows the maximum fault current magnitudes and fault current increases with the GEN-2025-SR31
project online.

The maximum fault current calculated within 5 buses of the GEN-2025-SR31 POI (including the POI
bus) was less than 34 kA for the 25SP model. These buses are highlighted in Appendix B. The
maximum GEN-2025-SR31 contribution to three-phase fault current was about 2.35% and 0.33 kA.

Mitsubishi Electric 15 Power System Engineering
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Table 4-2. POI Short Circuit Results

EGF Only SGF & EGF | Max kA | Max %
Current (kA) Current (kA) Change Change

Case

25 SP 13.55 13.87 0.33 2.35

Table 4-3. Short Circuit Results

Max. Current \Y% ED.¢

Voltage Max
(EGF & SGF) kA o o
(kV) (KA) Gt oChange
345 30.8981 0.3261 2.3506
230 21.2340 0.0733 0.4828
161 33.7760 0.0099 0.0348
115 22.9818 0.1244 0.5413
69 10.1938 0.0049 0.0736
Mitsubishi Electric 16

Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)



‘ MITSUBISHI Surplus Impact Study GEN-2025-SR31
AV N ELECTRIC Technical Report REP-2454

Changes for the Better

SECTION 5: DYNAMIC STABILITY ANALYSIS

MEPPI performed a dynamic stability analysis to identify the impact of the surplus generator GEN-
2025-SR31. The analysis was performed according to SPP’s Disturbance Performance Requirements
shown in Appendix C. The surplus request details are described in Section 2.0 above and the dynamic
modeling data is provided in Appendix A.

5.1 Methodology and Criteria

The dynamic stability analysis was performed using models developed with the requested
configuration of fifty-five (55) PE FP4200 Battery Energy Storage System (BESS) inverters, for a
total nameplate capacity of 231 MVA. Additionally, the combined generation from both the SGF and
the EGF may not exceed 423 MW at the POI as determined by the GIA. This stability analysis was
performed using PTI’s PSS/E version 34.8 software. The dataset from the surplus interconnection
service requested for the GEN-2025-SR31 project was used to develop the modified stability models
for this impact study, no other modifications were made, based on the DISIS-2021-001 stability study
models:

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

Two stability model scenarios were developed for each season using the DISIS-2021-001 models. In
the first scenario (Scenario 1), the SGF operated at 100% of its assumed dispatch (SGF = 170 MW),
while the EGF generator was offline and disconnected (EGF = 0 MW). In the second scenario
(Scenario 2), the SGF continued to operate at 100% of its assumed dispatch (SGF = 170 MW), but
the EGF was bought online to provide the remaining capacity (EGF = 253 MW). The EGF has an
interconnection service limit of 423 MW that was determined by the signed GIA. The study scenarios
for the summer peak case and winter peak case are outlined in Table 5-1 and Table 5-2, respectively.

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

GEN-2018-131
Scenario and GEN-2018-

GEN-2025-SR31 EGF + SGF

132 (MW) (MW) (MW)
0 170 170
2 253 170 423
Mitsubishi Electric 17 Power System Engineering
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Table 5-2. Study Scenarios for 2SWP (Generator Dispatch MW)

GEN-2018-131
Scenario and GEN-2018-

GEN-2025-SR31 EGF + SGF

132 (MW) (MW) (MW)
1 0 170 170
2 253 170 423

The modified dynamic model data for the GEN-2025-SR31 project is provided in Appendix A. The
power flow models and associated dynamic database were initialized (no-fault test) to confirm that
there were no errors in the initial conditions of the system and the dynamic data.

During the fault simulations, the active power (PELEC), reactive power (QELEC), and terminal
voltage (ETERM) were monitored for GEN-2025-SR31 and other current and prior queued projects
in their cluster Group 2. In addition, voltages of five (5) buses away from the POI of GEN-2025-SR31
were monitored and plotted. The machine rotor angle for synchronous machines within the study
areas, including 640 (NPPD), were monitored. In addition, the voltages of all 100 kV and above buses
within the study area were monitored.

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

e GEN-2018-065, GEN-2018-068 and GEN-2021-057 were removed from the models to reflect
most current DISIS cluster queue.

5.2 Fault Definitions

MEPPI developed the faults for GEN-2025-SR31 as required. The faults were simulated using
modified study models. The fault events included three-phase faults, three-phase faults on prior outage
cases, and single-line-to-ground stuck breaker faults. Single-line-to-ground faults are approximated
by applying a fault impedance to bring the faulted bus positive sequence voltage to 0.6 pu. The
simulated faults are listed and described in Appendix D below. These contingencies were applied to
the modified 25SP and 25WP models for both scenarios.

5.3 Scenario 1 Stability Analysis Results

The dynamic stability analysis determined there were no new damping or voltage recovery violations
of concern attributed to the GEN-2025-SR31 SGF observed during the simulated faults for Scenario
1 (SGF =170 MW, EGF = 0 MW).
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Refer to Table 5-3 for a summary of results for the stability analysis for the contingencies listed in
Table D-1. Table 5-3 is a summary of the Scenario 1 stability results for the 2025 Summer Peak and
2025 Winter Peak conditions and states whether the system remained stable, or generation tripped
offline, if acceptable voltage recovery was observed after the fault was cleared, and if the voltage
recovered to above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions. Voltage recovery
criteria require that, following the clearance of a fault, the transient voltage must recover to at least
0.7 p.u. within 2.5 seconds, and must not exceed 1.2 p.u. at any time after the fault. The voltage should
then stabilize at a steady-state level—for N-1 contingencies, this should return to the pre-contingency
level or remain within the range of 0.9 p.u. to 1.1 p.u.

Refer to Appendix E for a complete set of plots for all contingencies for 2025 Summer Peak and 2025
Winter Peak conditions.
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Table 5-3. Scenario 1 Stability Analysis Summary of Results for 25SP and 25WP Conditions

2025 Summer Peak 2025 Winter Peak
. Voltage Recovery Post Voltage Recovery Post
Fault ID Pllf;]:l:lt]g Less Greater Sf:alzilt _ Generation  System Less Greater Sfeaal:;t _ Generation  System
than 0.7 than 1.2 Statg Tripping  Stability than 0.7 than 1.2 Statg Tripping  Stability
p-u. p-u. Voltage p-u. p-u. Voltage
FLT1-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT2-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT3-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT4-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT5-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT6-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT7-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT8-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT9-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT10-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT11-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT12-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT13-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT14-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT15-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT16-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT17-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT18-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT19-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT20-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT21-3PH P12 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
Fault ID Eli]l;lliltlg Less Greater Sf:alzilt _ Generation  System Less Greater Sfeaal:;t _ Generation  System
than 0.7 than12 geo  Tripping  Stability than0.7 than12 g  Tripping  Stability
p.u. p.u. Voltage p.u. p-u. Voltage
FLT22-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT23-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT24-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT25-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT26-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT27-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT28-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT29-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT30-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT31-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT32-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT33-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT34-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT35-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT36-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT37-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT38-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT39-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT40-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT41-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT42-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT43-3PH P12 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
Fault ID Eli]l;lliltlg Less Greater Sf:alzilt _ Generation  System Less Greater Sfeaal:;t _ Generation  System
than 0.7 than12 geo  Tripping  Stability than0.7 than12 g  Tripping  Stability
p.u. p.u. Voltage p.u. p-u. Voltage
FLT44-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT45-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT46-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT47-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT48-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT49-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT50-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT51-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT52-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT53-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT54-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT55-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT56-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT57-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT58-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT59-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT60-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT61-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT62-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT63-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT64-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT65-3PH P12 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
Fault ID Eli]l;lliltlg Less Greater Sf:alzilt _ Generation  System Less Greater Sfeaal:;t _ Generation  System
than 0.7 than12 geo  Tripping  Stability than0.7 than12 g  Tripping  Stability
p.u. p.u. Voltage p.u. p-u. Voltage
FLT66-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT67-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT68-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT69-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT70-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT71-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT72-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT73-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT74-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT75-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT76-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT77-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT78-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT79-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT80-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT81-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT82-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT83-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT84-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT85-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT86-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT87-3PH P13 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Pl . Voltage Recovery Post Voltage Recovery Post
anning Fault . Fault .
Fault ID Event Less Greater  g¢oq dy- Generation  System Less Greater  goq dy- Generation = System
than 0.7 than12 g e  1ripping  Stability than0.7 than12 g  1ripping  Stability
p.u. p.u. Voltage p.u. p-u. Voltage
FLT88-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT89-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT90-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT91-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT92-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT93-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT94-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT95-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT96-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT97-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT98-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT99-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT100-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT101-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT102-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT103-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT104-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT105-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT106-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT107-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT108-3PH P13 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
Fault ID Eli]l;lliltlg Less Greater Sf:alzilt _ Generation  System Less Greater Sfeaal:;t _ Generation  System
than 0.7 than12 geo  Tripping  Stability than0.7 than12 g  Tripping  Stability
p.u. p.u. Voltage p.u. p-u. Voltage
FLT109-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT110-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT111-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT112-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT113-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT114-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT115-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT116-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT117-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT118-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT119-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT120-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT121-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT122-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT123-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT124-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT125-3PH P6 - - Compliant None Stable - - Compliant None Stable
FLT126-3PH P6 - - Compliant None Stable - - Compliant None Stable
FLT127-3PH P6 - - Compliant None Stable - - Compliant None Stable
FLT128-3PH P6 - - Compliant None Stable - - Compliant None Stable
FLT129-3PH P6 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
anning Fault . Fault .

Fault ID Event Less Greater  g¢oq dy- Generation  System Less Greater  goq dy- Generation = System

than 0.7 than12 g e  1ripping  Stability than0.7 than12 g  1ripping  Stability

p.u. p.u. Voltage p.u. p-u. Voltage
FLT130-3PH P6 - - Compliant None Stable Compliant None Stable
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5.4 Scenario 2 Stability Analysis Results

The dynamic stability analysis determined there were no new damping or voltage recovery violations
of concern attributed to the GEN-2025-SR31 SGF observed during the simulated faults for Scenario
2 (SGF =170 MW, EGF =253 MW).

Refer to Table 5-4 for a summary of results for the stability analysis for the contingencies listed in
Table D-1. Table 5-4 is a summary of the Scenario 2 stability results for the 2025 Summer Peak and
2025 Winter Peak conditions and states whether the system remained stable, or generation tripped
offline, if acceptable voltage recovery was observed after the fault was cleared, and if the voltage
recovered to above 0.9 p.u. and below 1.1 p.u. post fault steady-state conditions. Voltage recovery
criteria require that, following the clearance of a fault, the transient voltage must recover to at least
0.7 p.u. within 2.5 seconds, and must not exceed 1.2 p.u. at any time after the fault. The voltage should
then stabilize at a steady-state level—for N-1 contingencies, this should return to the pre-contingency
level or remain within the range of 0.9 p.u. to 1.1 p.u.

Refer to Appendix E for a complete set of plots for all contingencies for 2025 Summer Peak and 2025
Winter Peak conditions.
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Table 5-4. Scenario 2 Stability Analysis Summary of Results for 25SP and 25WP Conditions

2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
Fault ID Ei,l;iltlg Less Greater Sf:al:ilz'- Generation  System Less Greater Sf:al:llt_ Generation  System
than 0.7 | than1.2 g  1Yipping  Stability than 0.7 than 1.2 Smtz Tripping  Stability
|LECD etk Voltage JLdlk JLdlk Voltage
FLT1-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT2-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT3-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT4-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT5-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT6-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT7-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT8-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT9-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT10-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT11-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT12-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT13-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT14-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT15-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT16-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT17-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT18-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT19-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT20-3PH P12 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
. Voltage Recovery Post Voltage Recovery Post
Fault ID Plé::l;?g Less Greater Slt:eaaliilt _ Generation  System Less Greater Sf:al:ilz/- Generation System
than 0.7 | than 1.2 Statey Tripping  Stability than0.7 than1.2  g.¢c Tripping  Stability
p.-u. p-u. Voltage p-u. p-u. Voltage
FLT21-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT22-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT23-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT24-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT25-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT26-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT27-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT28-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT29-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT30-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT31-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT32-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT33-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT34-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT35-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT36-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT37-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT38-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT39-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT40-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT41-3PH P12 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
. Voltage Recovery Post Voltage Recovery Post
Fault ID Plé::l;?g Less Greater Slt:eaaliilt _ Generation  System Less Greater Sf:al:ilz/- Generation System
than 0.7 | than 1.2 Statey Tripping  Stability than0.7 than1.2  g.¢c Tripping  Stability
p.-u. p-u. Voltage p-u. p-u. Voltage
FLT42-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT43-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT44-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT45-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT46-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT47-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT48-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT49-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT50-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT51-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT52-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT53-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT54-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT55-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT56-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT57-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT58-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT59-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT60-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT61-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT62-3PH P12 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
. Voltage Recovery Post Voltage Recovery Post
Fault ID Plé::l;?g Less Greater Slt:eaaliilt _ Generation  System Less Greater Sf:al:ilz/- Generation System
than 0.7 | than 1.2 Statey Tripping  Stability than0.7 than1.2  g.¢c Tripping  Stability
p.-u. p-u. Voltage p-u. p-u. Voltage
FLT63-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT64-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT65-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT66-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT67-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT68-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT69-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT70-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT71-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT72-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT73-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT74-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT75-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT76-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT77-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT78-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT79-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT80-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT81-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT82-3PH P12 - - Compliant None Stable - - Compliant None Stable
FLT83-3PH P13 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
Planni Voltage Recovery Post Voltage Recovery Post
anning Fault . Fault 7
Fault ID Event Less Greater  gron dy- Generation  System Less Greater  goq dy- Generation System
than 0.7 | than1.2 ..  Tripping  Stability than0.7 than12 g  Tripping  Stability
p-u. p-u. Voltage p-u. p-u. Voltage
FLT84-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT85-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT86-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT87-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT88-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT89-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT90-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT91-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT92-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT93-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT94-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT95-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT96-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT97-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT98-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT99-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT100-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT101-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT102-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT103-3PH P13 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
. Voltage Recovery Post Voltage Recovery Post
Fault ID Plé::l;?g Less Greater Sfeaal:;t- Generation  System Less Greater Sf:al:;i]_ Generation System
than 0.7 | than 1.2 Statey Tripping  Stability than0.7 than1.2 ;.  Tripping  Stability
p-u. p-u. Voltage p-u. p-u. Voltage
FLT104-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT105-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT106-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT107-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT108-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT109-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT110-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT111-3PH P13 - - Compliant None Stable - - Compliant None Stable
FLT112-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT113-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT114-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT115-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT116-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT117-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT118-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT119-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT120-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT121-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT122-3PH P4 - - Compliant None Stable - - Compliant None Stable
FLT123-3PH P4 - - Compliant None Stable - - Compliant None Stable
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2025 Summer Peak 2025 Winter Peak
. Voltage Recovery Post Voltage Recovery Post

Fault ID Plé::l;?g Less Greater Slt:eaaliilt _ Generation  System Less Greater Sf:al:;t _ Generation  System

than 0.7 | than 1.2 Statey Tripping  Stability than 0.7 than 1.2 Statév Tripping  Stability

p-u. p-u. Voltage p.-u. p.-u. Voltage
FLT124-3PH P4 - Compliant None Stable Compliant None Stable
FLT125-3PH P6 - Compliant None Stable Compliant None Stable
FLT126-3PH P6 - Compliant None Stable Compliant None Stable
FLT127-3PH P6 - Compliant None Stable Compliant None Stable
FLT128-3PH P6 - Compliant None Stable Compliant None Stable
FLT129-3PH P6 - Compliant None Stable Compliant None Stable
FLT130-3PH P6 - Compliant None Stable Compliant None Stable
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SECTION 6: NECESSARY INTERCONNECTION FACILITIES AND NETWORK
UPGRADES

This study identified the impact of the Surplus Interconnection Service on the transmission system
reliability and any additional Interconnection Facilities or Network Upgrades necessary. The Surplus
Interconnection Service is only available up to the amount that can be accommodated without
requiring additional Network Upgrades unless (a) those additional Network Upgrades are either (1)
located at the Point of Interconnection substation and at the same voltage level as the Generating
Facility with an effective GIA, or (2) are System Protection Facilities; and (b) there are no material
adverse impacts on the cost or timing of any Interconnection Requests pending at the time the Surplus
Interconnection Service request is submitted.

6.1 Interconnection Facilities

This study did not identify any additional Interconnection Facilities required by the addition of the
SGF. SPP will reach out to the TO and/or TOP to determine if there are any additional Interconnection
Facilities required.

6.2 Network Upgrades

This study did not identify any Network Upgrades required by the addition of the SGF. SPP will reach
out to the TO and/or TOP to determine if there are any additional Network Upgrades that are either
(1) located at the Point of Interconnection substation and at the same voltage level as the Generating
Facility with an effective GIA, or (2) are System Protection Facilities.

Mitsubishi Electric 35 Power System Engineering
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SECTION 7: SURPLUS INTERCONNECTION SERVICE DETERMINATION AND
REQUIREMENTS

In accordance with Attachment V of the SPP Tariff, SPP shall evaluate the request for Surplus
Interconnection Service and inform the Interconnection Customer in writing of whether the Surplus
Interconnection Service can be utilized without negatively impacting the reliability of the
Transmission System and without any additional Network Upgrades necessary except those specified
in the SPP Tariff.

7.1 Surplus Service Determination

SPP determined the request for Surplus Interconnection Service does not negatively impact the
reliability of the Transmission System and no required Network Upgrades or Interconnection
Facilities were identified by this Surplus Interconnection Service Impact Study. MEPPI evaluated the
impact of the requested Surplus Interconnection Service and determined that the requested Surplus
Interconnection Service resulted in acceptable dynamic stability and short circuit analyses. SPP has
determined that GEN-2025-SR31 may utilize the requested 170 MW of Surplus Interconnection
Service being made available by GEN-2018-131 and GEN-2018-132.

7.2 Surplus Service Requirements

The amount of Surplus Interconnection Service available to be used is limited by the amount of
Interconnection Service granted to the existing interconnection customer at the same POI. The
combined generation from both the SGF and the EGF may not exceed 423 MW at the POI, which is
the total Interconnection Service amount currently granted to the EGF.

The customer must install monitoring and control equipment as needed to ensure that the SGF does
not exceed the granted surplus amount and ensure the combination of the SGF and EGF power injected
at the POI does not exceed the EGF’s Interconnection Service amount. The monitoring and control
scheme may be reviewed by the TO and documented in Appendix C of the SGF GIA.
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SECTION 8: CONCLUSIONS

The amount of Surplus Interconnection Service available to be used is limited by the amount of
Interconnection Service granted to the existing interconnection customer at the same POI. The
combined generation from both the SGF and the EGF may not exceed 423 MW at the POI, which is
the total Interconnection Service amount currently granted to the EGF.

SPP determined that power flow should not be performed as the EGF was dispatched to its full
capacity in all of its DISIS group-specific power flow models. However, SPP determined that the
surplus interconnection required short circuit and dynamic stability analyses.

SUMMARY OF REACTIVE POWER ANALYSIS

The results from the analysis showed that the EGF needed approximately 8.2 MVAr of inductive
compensation and the SGF needed 0.6 MV Ar of inductive compensation at its project substation, or
equivalent support, to reduce the MV Ar injection at the POI to zero. This is necessary to offset the
capacitive effect on the transmission network caused by the project’s transmission line and collector
system during reduced generation conditions. The information gathered from the charging current
compensation analysis is provided as information to the Interconnection Customer and Transmission
Owner (TO) and/or Transmission Operator. The applicable requirements to maintain 0 MVAr net
injection at the POI during low/no generation conditions will be further reviewed by the Transmission
Owner and/or Transmission Operator.

SUMMARY OF SHORT CIRCUIT ANALYSIS

The results from the short circuit analysis showed that the maximum GEN-2025-SR31 contribution
to three-phase fault currents in the immediate transmission systems at or near the GEN-2025-SR31
POI was no greater than 0.33 kA. All three-phase fault current levels within 5 buses of the POI with
the GEN-2025-SR31 generator online were below 34 kA. The maximum three-phase fault current
level within 5 buses of the POI with the EGF and SGF generators online was 33.78 kA.

SUMMARY OF DYNAMIC STABILITY ANALYSIS

The dynamic stability analysis determined that no new damping or voltage recovery violations of
concern attributed to the GEN-2025-SR31 surplus interconnection service were observed during the
simulated faults. Additionally, the project was found to stay connected during the contingencies that
were studied and, therefore, will meet the Low Voltage Ride Through (LVRT) requirements of FERC
Order #661A.
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In conclusion of this analysis, SPP has determined that GEN-2025-SR31 may utilize the requested
170 MW of Surplus Interconnection Service being made available by the EGF. The combined
generation from both the EGF and the SGF may not exceed 423 MW at the POI.

The customer must install monitoring and control equipment as needed to ensure that the SGF does
not exceed the granted surplus amount and ensure that the combination of the EGF and SGF power
injected at the POI does not exceed the EGF’s Interconnection Service Amount. The monitoring and
control scheme may be reviewed by the Transmission Owner and documented in Appendix C of the
SGF GIA.

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

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

Mitsubishi Electric 38 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)



‘ MITSUBISHI Surplus Impact Study GEN-2025-SR31
AV N ELECTRIC Technical Report REP-2454

Changes for the Better

APPENDIX A: GEN-2025-SR31 DYNAMIC MODEL DATA
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The dynamic data for GEN-2018-131, GEN-2018-132 and GEN-2025-SR31 are shown below:
| AR AR AR EM aster PPC #HHHHHHHHHHHHHH AR
/ Pierce County Solar T1
/ Voltage Droop = 3%, Frequency Droop = 5% , 36 mHz deadband
/53 x3.66MW /4.2 MVA
10500 'USRMDL'1 '/REGCAU1' 101 1 1 14 3 4 0
0.0200  1.0000 0.7500 0.0200  1.1000
1.1500  0.1000 0.0500  -1.0000  0.03333
0.0000 10.0000  -10.0000 1.0000 /
10500 'USRMDL' 1 'REECAU1' 102 0 6 45 6 9
0 0 1 1 0 O
0.8800  1.1200 0.0000  -0.1400  0.1400
1.0000  1.0000  -1.0000 0.0000  0.0000
0.0000  0.0000 0.03333 04221 -0.4221
1.4000  0.8800 1.0000 3.5000  0.1700
3.0000  0.0000 0.03333  10.0000 -10.0000
0.8714  0.0000 1.0400 0.03333  0.0010
1.0000  1.2400 1.0000 1.2500  0.0000
0.0000  0.0000 0.2000 1.0000  1.0000
1.0000  1.2400 1.0000 1.2500  0.0000 /

10500 'USRMDL'1 'REPCAUI' 107 0 7 27 7 9
10200 10200 10100 '1' 0 1 1
0.33330E-01  1.0000 10.000 0.0000 0.10000
0.80000 0.0000 0.0000 0.048 1.0000

-1.0000 0 0 0.4221 -0.4221
0.10000 1.0000 0.20000 -6.00E-04  6.00E-04
999.00 -999.00 0.8714 0.0000 0.33330E-01

17.4286 17.4286 /

1050001 'VTGTPAT' 10500 10500 '1' -1.0000 1.4000 0.1600 0.0800 /
1050002 'VTGTPAT' 10500 10500 '1' -1.0000 1.2000 2.0000 0.0800 /
1050003 'VTGTPAT' 10500 10500 '1' -1.0000 1.1600 3.0000 0.0800 /
1050004 'VTGTPAT' 10500 10500 '1' -1.0000 1.1000  30.0000 0.0800 /
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1050005
1050006
1050007
1050008
1050009
1050010
1050011
1050012
1050013

'"VIGTPAT
'"VIGTPAT
'"VIGTPAT
'"VIGTPAT
'FRQTPAT'
'FRQTPAT'
'FRQTPAT'
'FRQTPAT'
'FRQTPAT'

10500 10500
10500 10500
10500 10500
10500 10500
10500 10500
10500 10500
10500 10500
10500 10500
10500 10500

/ Pierce County Solar T2

lll
lll

0.0000
0.4500
0.7000
0.8800

5.0000
5.0000
5.0000
5.0000

-100.0000  64.0000
-100.0000  63.0000
-100.0000  62.0000

55.0000
57.0000

100.0000
100.0000

/ Voltage Droop = 3%, Frequency Droop = 5% , 36 mHz deadband
/51 x3.66MW /4.2 MVA

20500 'USRMDL'1 'REGCAUI" 101 1 1
0.0200  1.0000
1.1500  0.1000
0.0000 10.0000

20500 'USRMDL'1 'REECAU1' 102 0 6 45 6 9

0

0 1

0.8800  1.1200
1.0000  1.0000
0.0000  0.0000
1.4000  0.8800
3.0000  0.0000
0.8714  0.0000
1.0000  1.2400
0.0000  0.0000
1.0000  1.2400

0.7500
0.0500
-10.0000

1 0 0
0.0000
-1.0000
0.03333
1.0000
0.03333
1.0400
1.0000
0.2000
1.0000

20500 'USRMDL'1 'REPCAUI' 107 0 7 27 7 9
10200 10200

10100 '1'

1.0000
1.0000
10.0000
20.0000
0.1600
350.0000
650.0000
0.1600
650.0000

0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /

Mitsubishi Electric
Power Products, Inc (MEPPI)

14 3 4 0

0.0200  1.1000

-1.0000  0.03333

1.0000 /

-0.1400  0.1400
0.0000  0.0000
0.4221 -0.4221
3.5000  0.1700
10.0000 -10.0000
0.03333  0.0010
1.2500  0.0000
1.0000  1.0000
1.2500  0.0000 /

0 1 1
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0.33330E-01  1.0000 10.000 0.0000 0.10000

0.80000 0.0000 0.0000 0.0462  1.0000

-1.0000 0 0 0.4221 -0.4221

0.10000 1.0000 0.20000 -6.00E-04  6.00E-04

999.00 -999.00 0.8714 0.0000 0.33330E-01

17.4286 17.4286 /
2050001 'VIGTPAT' 2050020500 '1' -1.0000 1.4000
2050002 'VIGTPAT' 2050020500 '1' -1.0000 1.2000
2050003 'VIGTPAT' 2050020500 '1' -1.0000 1.1600
2050004 'VIGTPAT' 2050020500 '1' -1.0000 1.1000
2050005 'VIGTPAT' 2050020500 '1' 0.0000  5.0000
2050006 'VIGTPAT' 2050020500 '1' 0.4500  5.0000
2050007 'VIGTPAT' 2050020500 '1' 0.7000  5.0000
2050008 'VIGTPAT' 2050020500 '1' 0.8800  5.0000
2050009 'FRQTPAT' 2050020500 '1'"  -100.0000  64.0000
2050010 'FRQTPAT' 2050020500 '1"  -100.0000  63.0000
2050011 'FRQTPAT' 2050020500 '1'  -100.0000  62.0000
2050012 'FRQTPAT' 20500 20500 '1' 55.0000 100.0000
2050013 'FRQTPAT' 20500 20500 '1' 57.0000  100.0000

/ Pierce County Solar T3

/ Voltage Droop = 3%, Frequency Droop = 5% , 36 mHz deadband

/15x3.66MW /4.2 MVA

0.1600
2.0000
3.0000
30.0000
1.0000
1.0000
10.0000
20.0000
0.1600
350.0000
650.0000
0.1600
650.0000

0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /
0.0800 /

30500 'USRMDL'1 'REGCAU1' 101 1 1 14 3 4 O
0.0200  1.0000 0.7500 0.0200  1.1000
1.1500  0.1000 0.0500 -1.0000  0.03333
0.0000 10.0000  -10.0000 1.0000 /
30500 'USRMDL'1 'REECAUI' 102 0 6 45 6 9
0 0 1 1 0 0
0.8800  1.1200 0.0000 -0.1400  0.1400
1.0000  1.0000 -1.0000 0.0000  0.0000
Mitsubishi Electric A-4 Power System Engineering
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0.0000  0.0000 0.03333 04221 -0.4221
1.4000  0.8800 1.0000 3.5000  0.1700
3.0000  0.0000 0.03333  10.0000 -10.0000
0.8714  0.0000 1.0400 0.03333  0.0010
1.0000  1.2400 1.0000 1.2500  0.0000
0.0000  0.0000 0.2000 1.0000  1.0000
1.0000  1.2400 1.0000 1.2500  0.0000 /

30500 'USRMDL'1 REPCAU1' 107 0 7 27 7 9
10200 10200 10100 '1' 0 1 1
0.33330E-01  1.0000 10.000 0.0000 0.10000
0.80000 0.0000 0.0000 0.0136  1.0000

-1.0000 0 0 0.4221 -0.4221
0.10000 1.0000 0.20000 -6.00E-04  6.00E-04
999.00 -999.00 0.8714 0.0000 0.33330E-01

17.4286 17.4286 /

3050001 'VTGTPAT' 30500 30500 '1' -1.0000 1.4000  0.1600  0.0800 /
3050002 'VTGTPAT' 30500 30500 '1' -1.0000 1.2000  2.0000  0.0800 /
3050003 'VTGTPAT' 30500 30500 '1' -1.0000 1.1600  3.0000  0.0800 /
3050004 'VTGTPAT' 30500 30500 '1' -1.0000 1.1000  30.0000  0.0800 /
3050005 'VTGTPAT' 30500 30500 '1' 0.0000  5.0000 1.0000  0.0800 /
3050006 'VTGTPAT' 30500 30500 '1' 0.4500  5.0000 1.0000  0.0800 /
3050007 'VTGTPAT' 30500 30500 '1' 0.7000  5.0000 10.0000  0.0800 /
3050008 'VTGTPAT' 30500 30500 '1' 0.8800  5.0000 20.0000  0.0800 /

3050009 'FRQTPAT' 30500 30500 '1' -100.0000 64.0000  0.1600  0.0800 /
3050010 'FRQTPAT' 30500 30500 '1'  -100.0000  63.0000 350.0000  0.0800 /
3050011 'FRQTPAT' 30500 30500 '1' -100.0000 62.0000 650.0000  0.0800 /
3050012 'FRQTPAT' 30500 30500 'l 55.0000 100.0000  0.1600  0.0800 /
3050013 'FRQTPAT' 30500 30500 'l 57.0000 100.0000 650.0000  0.0800 /

/ Pierce County BESS T1
// 27 x PE 4200M Gen3 GFL 4.2 MVA each (113.4 MVA total)

Mitsubishi Electric A-5 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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// MW max @ terminals: 85.86
// Mvar max @ terminals: 41.584 (limited to 0.9pf)

405009 'USRMDL'1 'REGCAUT' 101 1 1
0.60000E-02 10.000

2.0000
0.0000

14 3 4 1
0.10000E-01 0.0000 1.0000
-1.0000  0.60000E-02
1.0000 /

0.10000E-01 0.0000
30.000  -30.000

405009 'USRMDL'1 'REECCU1' 102 0 5 45 7 6

0 0 0 0 O

0.75000 2.0000 0.60000E-02  -0.10000 0.10000

6.0000 2.0000 -2.0000 0.0000 0.60000E-02

0.4365 -0.4365 1.2000 -1.2000 1.0000

5.0000 1.0000 5.0000 0.60000E-02  30.000

-30.000 0.7571 -0.7571 1.0000 0.25000E-01

0.10000 1.0000 1.1000 1.0000 0.0000

0.0000 0.0000 0.0000 0.10000 1.0000

1.1000 1.0000 0.0000 0.0000 0.0000

0.0000 600.00 0.50000 1.0000 0.0000 /
405009 'USRMDL'1 'REPCAUI' 107 0 7 27 7 9

527455 527455 527482 '1' 0 1 1

0.20000E-01  1.0000 10.000 0.0000 0.25000E-01

0.70000 0.0000 0.0000 0.02447 1.0000

-1.0000 0.0000 0.0000 0.3667 -0.3667

0.10000E-01  2.0000 0.20000E-01 -0.28330E-03  0.28330E-03

10000. -10000. 0.7571 -0.7571 0.10000

15.1429 15.1429 /
40500901 'VTGDCAT' 405009 405009 '1"' 0.90000 10.000 120.00 0.0800
40500902 'VTGDCAT' 405009 405009 '1" 0.80000 10.000 60.000 0.0800
40500903 'VTGDCAT' 405009 405009 '1"' 0.70000 10.000 21.000 0.0800
40500904 'VTGDCAT' 405009 405009 '1"' 0.50000 10.000 10.000 0.0800
40500905 'VIGDCAT' 405009 405009'1" 0.0000 1.1000 120.00 0.0800
40500906 'VITGDCAT' 405009 405009'1" 0.0000 1.1500 60.000 0.0800
40500907 'VIGDCAT' 405009 405009'1" 0.0000 1.2000 2.0000 0.0800
40500908 FRQDCAT' 405009 405009'1"' 56.500 100.00 6.0000 0.0800

~ ~ ~  ~
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40500909 'FRQDCAT' 405009 405009'1' 0.0000 63.500 6.0000 0.0800 /

/ Pierce County BESS T2
/128 x PE 4200M Gen3 GFL 4.2 MVA each (117.6 MVA total)
// MW max @ terminals: 89.04
// Mvar max @ terminals: 43.124 (limited to 0.9pf)
50500 'USRMDL'1 'REGCAUI' 101 1 1 14 3 4 1
0.60000E-02 10.000  0.10000E-01 0.0000  1.0000
2.0000  0.10000E-01 0.0000 -1.0000  0.60000E-02
0.0000  30.000 -30.000 1.0000 /
50500 'USRMDL'1 'REECCU1' 102 0 5 45 7 6
0 o 0 0 0
0.75000 2.0000 0.60000E-02  -0.10000 0.10000
6.0000 2.0000 -2.0000 0.0000 0.60000E-02
0.4365 -0.4365 1.2000 -1.2000 1.0000
5.0000 1.0000 5.0000 0.60000E-02  30.000
-30.000 0.7571 -0.7571 1.0000 0.25000E-01
0.10000 1.0000 1.1000 1.0000 0.0000
0.0000 0.0000 0.0000 0.10000 1.0000
1.1000 1.0000 0.0000 0.0000 0.0000
0.0000 600.00 0.50000 1.0000 0.0000 /
50500 'USRMDL'1 'REPCAUI' 107 0 7 27 7 9
527455 527455 527482 'l' 0 1 1
0.20000E-01  1.0000 10.000 0.0000 0.25000E-01
0.70000 0.0000 0.0000 0.02538 1.0000
-1.0000 0.0000 0.0000 0.3667 -0.3667
0.10000E-01  2.0000 0.20000E-01 -0.28330E-03  0.28330E-03
10000. -10000. 0.7571 -0.7571 0.10000
15.1429 15.1429 /
5050001 'VIGDCAT' 50500 50500'1' 0.90000 10.000 120.00 0.0800 /
5050002 'VIGDCAT' 50500 50500'1' 0.80000 10.000 60.000 0.0800 /
5050003 'VIGDCAT' 50500 50500'1' 0.70000 10.000 21.000 0.0800 /

Mitsubishi Electric A-7 Power System Engineering
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5050004
5050005
5050006
5050007
5050008
5050009

'"VIGDCAT'
'"VITGDCAT'
'"VITGDCAT'
'"VITGDCAT'
'FRQDCAT
'FRQDCAT

50500
50500
50500
50500
50500
50500

50500 '1" 0.50000 10.000 10.000 0.0800
50500'1" 0.0000 1.1000 120.00 0.0800
50500'1" 0.0000 1.1500 60.000 0.0800
50500'1" 0.0000 1.2000 2.0000 0.0800
50500'1" 56.500 100.00 6.0000 0.0800
50500'1" 0.0000 63.500 6.0000 0.0800
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APPENDIX B: SHORT CIRCUIT RESULTS
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Table B-1. 25SP Short Circuit Results

Distance

3 Phase Fault Difference (ON- from POI Greater
Bus Current (kA) OFF) Bus than 40
Number kA

Change % 763443 Current
763443 G18-131-TAP 345 NPPD NPPD_686 13.8924 | 13.5664 | 0.3260 | 2.3466 0 FALSE
640226 HOSKINS3 345 NPPD NPPD_686 18.0447 | 17.8507 | 0.1940 | 1.0751 2 FALSE
640520 ANTELOPE 3 345 NPPD NPPD_686 13.1190 | 12.9621 | 0.1569 | 1.1960 2 FALSE
640588 TURTLE.CRK 3 345 NPPD NPPD_686 15.0472 | 14.9249 | 0.1223 | 0.8128 2 FALSE
643271 PLUMBCR.W 3 345 NPPD NPPD_686 14.6384 | 14.5228 | 0.1156 | 0.7897 3 FALSE
765820 GEN-2021-057 345 NPPD ZON_1 11.2255 | 11.1119 | 0.1136 | 1.0120 3 FALSE
635201 RAUN 5 161 MEC MEC_679 28.4803 | 28.4704 | 0.0099 | 0.0348 4 FALSE
635203 NEALN 5 161 MEC MEC_679 26.9127 | 26.9038 | 0.0089 | 0.0331 4 FALSE
635230 LIBERTY5 161 MEC MEC_679 26.2088 | 26.2005 | 0.0083 | 0.0317 4 FALSE
640294 NELIGH 8 69 NPPD NPPD_686 6.6539 | 6.6490 | 0.0049 | 0.0736 5 FALSE
763032 GEN-2018-068 345 NPPD ZON_1 9.5898 | 9.5084 | 0.0814 | 0.8488 3 FALSE
763982 G19-069-TAP 345 NPPD ZON_1 13.7859 | 13.7049 | 0.0810 | 0.5876 2 FALSE
635202 NEALS 5 161 MEC MEC_679 23.4699 | 23.4634 | 0.0065 | 0.0277 4 FALSE
635229 AIRPORT 5 161 MEC MEC_679 17.8876 | 17.8838 | 0.0038 | 0.0212 5 FALSE
635221 KELLOGG5 161 MEC MEC_679 18.0673 | 18.0635 | 0.0038 | 0.0210 5 FALSE
635220 INTCHG 5 161 MEC MEC_679 15.3096 | 15.3068 | 0.0028 | 0.0183 4 FALSE
635235 SALIX 5 161 MEC MEC_679 15.3386 | 15.3358 | 0.0028 | 0.0183 5 FALSE
763978 GEN-2019-069 345 NPPD ZON_1 13.7350 | 13.6546 | 0.0804 | 0.5854 3 FALSE
640377 TEKAMAHS 161 OPPD NPPD_686 9.4455 | 9.4446 | 0.0009 | 0.0095 5 FALSE
640589 SHOLES.W 3 345 NPPD NPPD_686 11.4381 | 11.3697 | 0.0684 | 0.5980 3 FALSE

Mitsubishi Electric B-2 Power System Engineering
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3 Phase Fault Difference (ON- zf;?:: Greater
Current (kA) OFF) Bus than 40
kA

GEN ON gEF': Change % 763443 Current

Bus Name Bus kV Area

640510 HOLT.CO3 345 WAPA NPPD_686 12.4843 | 12.4182 | 0.0661 | 0.5295 3 FALSE
584650 GEN-2015-023 345 NPPD NPPD_686 12.3232 | 12.2589 | 0.0643 | 0.5218 4 FALSE
640598 HAYSTACK.WD3 345 NPPD OTHER 10.8011 | 10.7420 | 0.0591 | 0.5472 3 FALSE
640521 ANTELOPE 7 115 NPPD NPPD_686 22.9818 | 22.8574 | 0.1244 | 0.5413 3 FALSE
640522 | ANTELOPE 8 69 NPPD NPPD_686 5.8049 | 5.8002 | 0.0047 | 0.0810 4 FALSE
640127 | COLMB.E7 115 NPPD NPPD_686 22.5695 | 22.5475 | 0.0220 | 0.0975 5 FALSE
643254 UPSTREAM.W 7 115 NPPD NPPD_686 21.0249 | 20.9216 | 0.1033 | 0.4913 4 FALSE
640073 BATTLCR8 69 NPPD NPPD_686 4.4530 | 4.4509 | 0.0021 | 0.0472 5 FALSE
640228 HOSKINS7 115 NPPD NPPD_686 20.8024 | 20.7340 | 0.0684 | 0.3288 2 FALSE
640150 CREITON8 69 NPPD NPPD_686 4.5283 | 4.5267 | 0.0016 | 0.0353 5 FALSE
640296 NORFK.N7 115 NPPD NPPD_686 14.9562 | 14.9203 | 0.0359 | 0.2400 3 FALSE
640298 NORFOLK?7 115 NPPD NPPD_686 13.8092 | 13.7801 | 0.0291 | 0.2107 3 FALSE
640293 NELIGH 7 115 NPPD NPPD_686 12.8716 | 12.8393 | 0.0323 | 0.2509 4 FALSE
760767 GEN-2017-144 345 WAPA ZON_1 11.6711 | 11.6131 | 0.0580 | 0.4970 4 FALSE
640387 TWIN CH7 115 NPPD NPPD_686 12.0947 | 12.0906 | 0.0041 | 0.0339 4 FALSE
640227 HOSKINS4 230 NPPD NPPD_686 15.1807 | 15.1074 | 0.0733 | 0.4828 2 FALSE
640115 CO.LINE7 115 NPPD NPPD_686 9.2736 | 9.2558 | 0.0178 | 0.1919 4 FALSE
640388 | TWIN CH8 69 NPPD NPPD_686 8.2873 | 8.2861 | 0.0012 | 0.0145 5 FALSE
640381 | THEDFRD?7 115 NPPD NPPD_686 9.1076 | 9.1050 | 0.0026 | 0.0285 5 FALSE
640072 BATTLCR? 115 NPPD NPPD_686 8.9512 | 8.9366 | 0.0146 | 0.1631 5 FALSE
760788 GEN-2017-201 345 NPPD ZON_1 10.2246 | 10.1705 | 0.0541 | 0.5291 4 FALSE
Mitsubishi Electric B-3 Power System Engineering
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3 Phase Fault Difference (ON- zf;?:: Greater
Bus Name Current (kA) OFF) Bus than 40
kA

GEN ON gEF': Change % 763443  Current
640343 SHELCRK4 230 NPPD NPPD_686 11.8368 | 11.8231 | 0.0137 | 0.1157 4 FALSE
640133 COLMBUS4 230 NPPD NPPD_686 12.5411 | 12.5276 | 0.0135 | 0.1076 5 FALSE
652511 GAVINS 7 115 WAPA ESVIVD?VPV'?VIN 8.9397 | 8.9377 | 0.0020 | 0.0224 5 FALSE
635204 NEALN 8 69 MEC MEC_679 10.1938 | 10.1933 | 0.0005 | 0.0049 5 FALSE
640342 SHELCRK3 345 NPPD NPPD_686 11.8037 | 11.7723 | 0.0314 | 0.2660 3 FALSE
640200 GRISLD4 230 NPPD NPPD_686 18.1793 | 18.1676 | 0.0117 | 0.0644 5 FALSE
640424 S.SIOUXCITY?7 115 NPPD NPPD_686 8.0943 | 8.0925 | 0.0018 | 0.0222 5 FALSE
635200 RAUN 3 345 MEC MEC_679 28.3738 | 28.3494 | 0.0244 | 0.0860 2 FALSE
640363 STNTN.N7 115 NPPD NPPD_686 7.5192 | 7.5119 | 0.0073 | 0.0971 3 FALSE
640125 COLMB.E3 345 NPPD NPPD_686 11.2474 | 11.2252 | 0.0222 | 0.1974 4 FALSE
640263 MADISON7 115 NPPD NPPD_686 6.6500 | 6.6454 | 0.0046 | 0.0692 4 FALSE
640085 BLMFLD 8 69 NPPD NPPD_686 3.8762 | 3.8757 | 0.0005 | 0.0129 5 FALSE
640080 BELDEN 7 115 NPPD NPPD_686 6.4470 | 6.4444 | 0.0026 | 0.0403 3 FALSE
640151 CRESTON7Y 115 NPPD NPPD_686 6.4110 | 6.4075 | 0.0035 | 0.0546 5 FALSE
640444 PETERSBRG.N7 115 NPPD NPPD_686 5.8726 | 5.8692 | 0.0034 | 0.0579 5 FALSE
640318 PETRSBG7 115 NPPD NPPD_686 5.8669 | 5.8635 | 0.0034 | 0.0580 5 FALSE
765360 GEN-2021-007 345 NPPD ZON_1 6.6626 | 6.6427 | 0.0199 | 0.2987 3 FALSE
652532 GR PRAIRIE 3 345 WAPA ESVIVD/}\VPV'TVIN 7.8909 | 7.8747 | 0.0162 | 0.2053 5 FALSE
652552 SIOUXCY2 230 WAPA WAPA-IA 21.2340 | 21.2246 | 0.0094 | 0.0443 3 FALSE
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3 Phase Fault Difference (ON- zf;?:: Greater
Current (kA) OFF) than 40
Bus Name Bus
kA
GEN ON gEF': Change % 763443  Current
640163 EMERSON7 115 NPPD NPPD_686 5.8398 | 5.8389 | 0.0009 | 0.0154 5 FALSE
640113 CLRWATR? 115 NPPD NPPD_686 5.7697 | 5.7646 | 0.0051 | 0.0884 5 FALSE
640212 HARTGTN7 115 NPPD NPPD_686 5.5820 | 5.5806 | 0.0014 | 0.0251 4 FALSE
WAPA-
652832 GRPRAR1-LNX3 345 WAPA ESD/WMN 7.8909 | 7.8747 | 0.0162 | 0.2053 4 FALSE
762069 G17-105TAP 161 OPPD ZON_1 8.8416 | 8.8408 | 0.0008 | 0.0090 4 FALSE
640084 BLMFLD 7 115 NPPD NPPD_686 5.4931 | 5.4915 | 0.0016 | 0.0291 5 FALSE
652565 SIOUXCY4 230 WAPA WAPA-IA 21.2340 | 21.2246 | 0.0094 | 0.0443 4 FALSE
640357 STANTON7 115 NPPD NPPD_686 5.4340 | 5.4310 | 0.0030 | 0.0552 4 FALSE
640081 BELDEN 8 69 NPPD NPPD_686 3.6786 | 3.6781 | 0.0005 | 0.0136 4 FALSE
640149 CREITON7 115 NPPD NPPD_686 5.2479 | 5.2445 | 0.0034 | 0.0648 4 FALSE
640078 BEEMER 7 115 NPPD NPPD_686 4.6392 | 4.6380 | 0.0012 | 0.0259 5 FALSE
WAPA-
652833 GRPRAR2-LNX3 345 WAPA ESD/WMN 7.8909 | 7.8747 | 0.0162 | 0.2053 5 FALSE
648513 GRPR1 3 345 OPPD OPPD_691 7.1623 | 7.1493 | 0.0130 | 0.1815 5 FALSE
653571 GRISLD3 345 NPPD N\IQVIfIIDD'T\IB 13.6409 | 13.6291 | 0.0118 | 0.0865 5 FALSE
640359 STAPLETON 7 115 NPPD NPPD_686 4.2120 | 4.2117 | 0.0003 | 0.0071 5 FALSE
640213 HARTGTNS8 69 NPPD NPPD_686 3.5441 | 3.5438 | 0.0003 | 0.0085 5 FALSE
640560 WAKEFIELD 4 230 NPPD NPPD_686 9.1882 | 9.1802 | 0.0080 | 0.0871 3 FALSE
640386 TWIN CH4 230 NPPD NPPD_686 11.0914 | 11.0854 | 0.0060 | 0.0541 5 FALSE
Mitsubishi Electric B-5 Power System Engineering
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3 Phase Fault Difference (ON- zf;?:: Greater
Bus Name Current (kA) OFF) e than 40
kA

GEN ON gEF': Change % 763443  Current
653871 GRISLD-LNX3 345 NPPD N\IIDVIfIIDD'?\JB 13.5096 | 13.4979 | 0.0117 | 0.0866 4 FALSE
650114 NW68HOLDRG3 345 LES LES_696 18.1701 | 18.1626 | 0.0075 | 0.0413 5 FALSE
652564 SIOUXCY3 345 WAPA WAPA-IA 16.0973 | 16.0906 | 0.0067 | 0.0416 3 FALSE
640305 ONEILL 7 115 NPPD NPPD_686 4.0655 | 4.0645 | 0.0010 | 0.0246 5 FALSE
652864 SIOUXCY-LNX3 345 WAPA WAPA-IA 15.9014 | 15.8949 | 0.0065 | 0.0409 3 FALSE
640271 MCCOOL 3 345 NPPD NPPD_686 11.6548 | 11.6504 | 0.0044 | 0.0378 5 FALSE
635399 CHEROKEE 3 345 MEC MEC_679 16.5142 | 16.5104 | 0.0038 | 0.0230 4 FALSE
637009 GLACIAL EDGE 345 MEC MEC_679 16.2315 | 16.2279 | 0.0036 | 0.0222 5 FALSE
762070 GEN-2017-105 161 OPPD ZON_1 8.8416 | 8.8408 | 0.0008 | 0.0090 5 FALSE
87487 J748POI 345 MEC MEC_679 15.6375 | 15.6339 | 0.0036 | 0.0230 3 FALSE
635398 REMSEN 3 345 MEC ZON_1 15.0594 | 15.0558 | 0.0036 | 0.0239 3 FALSE
640096 CALAMS 7 115 NPPD NPPD_686 3.5095 | 3.5092 | 0.0003 | 0.0085 5 FALSE
45906 J1590 SUB 345 MEC ZON_1 14.8274 | 14.8240 | 0.0034 | 0.0229 4 FALSE
640561 RTLSNAKE.W 4 230 NPPD NPPD_686 8.0065 | 8.0009 | 0.0056 | 0.0699 5 FALSE
640500 THEDFRD3 345 NPPD NPPD_686 5.5106 | 5.5073 | 0.0033 | 0.0599 4 FALSE
640184 GENTLMN4 230 NPPD NPPD_686 18.7616 | 18.7598 | 0.0018 | 0.0096 4 FALSE
645454 S3454 3 345 OPPD OPPD_691 30.8981 | 30.8950 | 0.0031 | 0.0100 5 FALSE
640183 GENTLMNS3 345 NPPD NPPD_686 15.4706 | 15.4677 | 0.0029 | 0.0187 5 FALSE
87486 J748GENTIE 345 MEC MEC_679 13.7947 | 13.7919 | 0.0028 | 0.0203 4 FALSE
645451 S3451 3 345 OPPD OPPD_691 23.7679 | 23.7652 | 0.0027 | 0.0114 4 FALSE
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3 Phase Fault Difference (ON- zf;?:: Greater
Bus Name Current (kA) OFF) Bus than 40
kA

GEN ON gEF': Change % 763443  Current
640374 SWEET W3 345 NPPD NPPD_686 10.6435 | 10.6409 | 0.0026 | 0.0244 5 FALSE
659900 EAGLE___-NI4 230 WAPA BEPC_NIPCO | 7.5537 | 7.5530 | 0.0007 | 0.0093 5 FALSE
762603 GEN-2018-025 345 OPPD ZON_1 22.6636 | 22.6611 | 0.0025 | 0.0110 5 FALSE
762779 (G18-043-TAP 345 OPPD ZON_1 17.8398 | 17.8375 | 0.0023 | 0.0129 3 FALSE
646251 S1251 5 161 OPPD OPPD_691 33.7760 | 33.7735 | 0.0025 | 0.0074 5 FALSE
635300 MONONA 5 161 MEC MEC_679 5.6863 | 5.6861 | 0.0002 | 0.0035 5 FALSE
762780 GEN-2018-043 345 OPPD ZON_1 17.4684 | 17.4662 | 0.0022 | 0.0126 4 FALSE
765970 GEN-2021-073 345 NPPD ZON_1 13.7310 | 13.7288 | 0.0022 | 0.0160 5 FALSE
645459 S3459 3 345 OPPD OPPD_691 26.8770 | 26.8750 | 0.0020 | 0.0074 5 FALSE
635400 HIGHLND 3 345 MEC MEC_679 15.0192 | 15.0174 | 0.0018 | 0.0120 5 FALSE
763142 GEN-2018-083 345 NPPD ZON_1 2.2953 | 2.2938 | 0.0015 | 0.0654 3 FALSE
635252 J412 POI 3 345 MEC MEC_679 9.9921 | 9.9907 | 0.0014 | 0.0140 3 FALSE
601006 SPLT RK3 345 XEL XEL_SD 15.1739 | 15.1728 | 0.0011 | 0.0072 4 FALSE
635206 IDACO3 345 MEC MEC_679 9.6083 | 9.6072 | 0.0011 | 0.0114 4 FALSE
763410 (G18-125-TAP 345 NPPD ZON_1 7.2021 | 7.2012 | 0.0009 | 0.0125 5 FALSE
635219 GARD AVE 3 345 MEC MEC_679 9.2475 | 9.2466 | 0.0009 | 0.0097 5 FALSE
640252 KEYSTONS3 345 NPPD NPPD_686 8.7958 | 8.7951 | 0.0007 | 0.0080 5 FALSE
640325 REDWILO3 345 NPPD NPPD_686 5.9117 | 5.9115 | 0.0002 | 0.0034 5 FALSE

Mitsubishi Electric B-7 Power System Engineering
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Table D-1: Fault Definitions
Planning

ContID -

Fault Description

3 Phase fault J748P0I(87487)345 kV Bus
a. Apply fault at the J748P0I(87487)345 kV Bus
b. Clear fault after 6 cycles and trip the faulted elements:
FLT1-3PH P1.2 b.1.)748P0I 345.0 KV 87487 TO RAUN 3 345.0 KV 635200 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 J748P0I(87487)345 kV Bus

a. Apply fault at the J748P0I(87487)345 kV Bus

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

FLT2-3PH P1.2 b.1.J748P0I 345.0 KV 87487 TO CHEROKEE 3 345.0 KV 635399 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 J412 POI 3(635252)345 kV Bus

a. Apply fault at the J412 POI 3(635252)345 kV Bus

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

FLT3-3PH P1.2 b.1. RAUN 3345.0 KV 635200 TO J412 POI 3 345.0 KV 635252 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 REMSEN 3(635398)345 kV Bus

a. Apply fault at the REMSEN 3(635398)345 kV Bus

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

FLT4-3PH P1.2 b.1. RAUN 3345.0 KV 635200 TO REMSEN 3 345.0 KV 635398 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 RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

FLT5-3PH P1.2 b.1. RAUN 3345.0 KV 635200 TO HOSKINS3 345.0 KV 640226 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

Mitsubishi Electric D-2 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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Planning

ContID -

Fault Description

3 Phase fault RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

FLT6-3PH P1.2 b.1. RAUN 3 345.0 KV 635200 TO SIOUXCY3 345.0 KV 652564 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 SIOUXCY-LNX3(652864)345 kV Bus

a. Apply fault at the SIOUXCY-LNX3(652864)345 kV Bus

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

FLT7-3PH P1.2 b.1. SIOUXCY-LNX3 345.0 KV 652864 TO SIOUXCY3 345.0 KV 652564 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 SPLT RK3(601006)345 kV Bus

a. Apply fault at the SPLT RK3(601006)345 kV Bus

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

FLT8-3PH P1.2 b.1. SPLT RK3 345.0 KV 601006 TO SIOUXCY-LNX3 345.0 KV 652864 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 G18-043-TAP(762779)345 kV Bus

a. Apply fault at the G18-043-TAP(762779)345 kV Bus

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

FLT9-3PH P1.2 b.1. RAUN 3345.0 KV 635200 TO G18-043-TAP 345.0 KV 762779 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 NEAL S 5(635202)161 kV Bus

a. Apply fault at the NEAL S 5(635202)161 kV Bus

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

FLT10-3PH P1.2 b.1. RAUN 5161.0 KV 635201 TO NEAL S5 161.0 KV 635202 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements 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 NEAL N 5(635203)161 kV Bus

a. Apply fault at the NEAL N 5(635203)161 kV Bus

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

FLT11-3PH P1.2 b.1. RAUN 5161.0 KV 635201 TO NEALN 5 161.0 KV 635203 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

Mitsubishi Electric D-3 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)
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ContID

FLT12-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault NEAL N 5(635203)161 kV Bus

a. Apply fault at the NEAL N 5(635203)161 kV Bus

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

b.1. RAUN 5161.0KV 635201 TO NEALN5161.0 KV 635203 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT13-3PH

P1.2

3 Phase fault INTCHG 5(635220)161 kV Bus

a. Apply fault at the INTCHG 5(635220)161 kV Bus

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

b.1. RAUN 5161.0 KV 635201 TO INTCHG 5 161.0 KV 635220 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT14-3PH

P1.2

3 Phase fault LIBERTY5(635230)161 kV Bus

a. Apply fault at the LIBERTY5(635230)161 kV Bus

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

b.1. RAUN 5161.0 KV 635201 TO LIBERTY5 161.0 KV 635230 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT15-3PH

P1.2

3 Phase fault G17-105TAP(762069)161 kV Bus

a. Apply fault at the G17-105TAP(762069)161 kV Bus

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

b.1. RAUN 5161.0KV 635201 TO G17-105TAP 161.0 KV 762069 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT16-3PH

P1.2

3 Phase fault NEAL S 5(635202)161 kV Bus

a. Apply fault at the NEAL S 5(635202)161 kV Bus

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

b.1. NEAL S5 161.0 KV 635202 TO NEALN 5 161.0 KV 635203 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT17-3PH

P1.2

3 Phase fault AIRPORT 5(635229)161 kV Bus

a. Apply fault at the AIRPORT 5(635229)161 kV Bus

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

b.1. AIRPORT 5 161.0 KV 635229 TO LIBERTY5 161.0 KV 635230 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

Mitsubishi Electric
Power Products, Inc (MEPPI) Division (PSED)
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ContID

FLT18-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault CHEROKEE 3(635399)345 kV Bus

a. Apply fault at the CHEROKEE 3(635399)345 kV Bus

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

b.1. REMSEN 3 345.0 KV 635398 TO CHEROKEE 3 345.0 KV 635399 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

FLT19-3PH

P1.2

3 Phase fault HIGHLND 3(635400)345 kV Bus

a. Apply fault at the HIGHLND 3(635400)345 kV Bus

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

b.1. CHEROKEE 3 345.0 KV 635399 TO HIGHLND 3 345.0 KV 635400 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

FLT20-3PH

P1.2

3 Phase fault BATTLCR7(640072)115 kV Bus

a. Apply fault at the BATTLCR7(640072)115 kV Bus

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

b.1. BATTLCR7 115.0 KV 640072 TO CO.LINE7 115.0 KV 640115 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT21-3PH

P1.2

3 Phase fault BATTLCR7(640072)115 kV Bus

a. Apply fault at the BATTLCR7(640072)115 kV Bus

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

b.1. BATTLCR7 115.0 KV 640072 TO NORFK.N7 115.0 KV 640296 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT22-3PH

P1.2

3 Phase fault BELDEN 7(640080)115 kV Bus

a. Apply fault at the BELDEN 7(640080)115 kV Bus

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

b.1. BELDEN 7 115.0 KV 640080 TO HARTGTN7 115.0 KV 640212 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT23-3PH

P1.2

3 Phase fault BELDEN 7(640080)115 kV Bus

a. Apply fault at the BELDEN 7(640080)115 kV Bus

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

b.1. BELDEN 7 115.0 KV 640080 TO HOSKINS7 115.0 KV 640228 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

Mitsubishi Electric
Power Products, Inc (MEPPI) Division (PSED)
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ContID

FLT24-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault BELDEN 7(640080)115 kV Bus

a. Apply fault at the BELDEN 7(640080)115 kV Bus

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

b.1. BELDEN 7 115.0 KV 640080 TO TWIN CH7 115.0 KV 640387 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT25-3PH

P1.2

3 Phase fault BLMFLD 7(640084)115 kV Bus

a. Apply fault at the BLMFLD 7(640084)115 kV Bus

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

b.1. BLMFLD 7 115.0 KV 640084 TO CREITON7 115.0 KV 640149 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT26-3PH

P1.2

3 Phase fault CLRWATR7(640113)115 kV Bus

a. Apply fault at the CLRWATR7(640113)115 kV Bus

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

b.1. CLRWATR7 115.0 KV 640113 TO NELIGH 7 115.0 KV 640293 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT27-3PH

P1.2

3 Phase fault CO.LINE7(640115)115 kV Bus

a. Apply fault at the CO.LINE7(640115)115 kV Bus

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

b.1. CO.LINE7 115.0 KV 640115 TO ANTELOPE 7 115.0 KV 640521 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT28-3PH

P1.2

3 Phase fault COLMB.E3(640125)345 kV Bus

a. Apply fault at the COLMB.E3(640125)345 kV Bus

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

b.1. COLMB.E3 345.0 KV 640125 TO SHELCRK3 345.0 KV 640342 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

FLT29-3PH

P1.2

3 Phase fault COLMB.E3(640125)345 kV Bus

a. Apply fault at the COLMB.E3(640125)345 kV Bus

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

b.1. COLMB.E3 345.0 KV 640125 TO NW68HOLDRG3 345.0 KV 650114 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

Mitsubishi Electric
Power Products, Inc (MEPPI) Division (PSED)
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ContID

FLT30-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault COLMBUS4(640133)230 kV Bus

a. Apply fault at the COLMBUS4(640133)230 kV Bus

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

b.1. COLMBUS4 230.0 KV 640133 TO SHELCRK4 230.0 KV 640343 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT31-3PH

P1.2

3 Phase fault CREITON7(640149)115 kV Bus

a. Apply fault at the CREITON7(640149)115 kV Bus

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

b.1. CREITON7 115.0 KV 640149 TO ANTELOPE 7 115.0 KV 640521 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT32-3PH

P1.2

3 Phase fault GENTLMN3(640183)345 kV Bus

a. Apply fault at the GENTLMN3(640183)345 kV Bus

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

b.1. GENTLMN3 345.0 KV 640183 TO SWEET W3 345.0 KV 640374 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

FLT33-3PH

P1.2

3 Phase fault GENTLMN3(640183)345 kV Bus

a. Apply fault at the GENTLMN3(640183)345 kV Bus

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

b.1. GENTLMN3 345.0 KV 640183 TO THEDFRD3 345.0 KV 640500 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

FLT34-3PH

P1.2

3 Phase fault HOSKINS3(640226)345 kV Bus

a. Apply fault at the HOSKINS3(640226)345 kV Bus

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

b.1. HOSKINS3 345.0 KV 640226 TO TURTLE.CRK 3 345.0 KV 640588 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

FLT35-3PH

P1.2

3 Phase fault HOSKINS3(640226)345 kV Bus

a. Apply fault at the HOSKINS3(640226)345 kV Bus

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

b.1. HOSKINS3 345.0 KV 640226 TO G18-131-TAP 345.0 KV 763443 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

Mitsubishi Electric
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ContID

FLT36-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault HOSKINS3(640226)345 kV Bus

a. Apply fault at the HOSKINS3(640226)345 kV Bus

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

b.1. HOSKINS3 345.0 KV 640226 TO G19-069-TAP 345.0 KV 763982 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

FLT37-3PH

P1.2

3 Phase fault WAKEFIELD 4(640560)230 kV Bus

a. Apply fault at the WAKEFIELD 4(640560)230 kV Bus

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

b.1. HOSKINS4 230.0 KV 640227 TO WAKEFIELD 4 230.0 KV 640560 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT38-3PH

P1.2

3 Phase fault NORFK.N7(640296)115 kV Bus

a. Apply fault at the NORFK.N7(640296)115 kV Bus

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

b.1. HOSKINS7 115.0 KV 640228 TO NORFK.N7 115.0 KV 640296 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT39-3PH

P1.2

3 Phase fault NORFOLK7(640298)115 kV Bus

a. Apply fault at the NORFOLK7(640298)115 kV Bus

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

b.1. HOSKINS7 115.0 KV 640228 TO NORFOLK7 115.0 KV 640298 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT40-3PH

P1.2

3 Phase fault STNTN.N7(640363)115 kV Bus

a. Apply fault at the STNTN.N7(640363)115 kV Bus

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

b.1. HOSKINS7 115.0 KV 640228 TO STNTN.N7 115.0 KV 640363 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT41-3PH

P1.2

3 Phase fault GR ISLD3(653571)345 kV Bus

a. Apply fault at the GRISLD3(653571)345 kV Bus

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

b.1. MCCOOL 3 345.0 KV 640271 TO GRISLD3 345.0 KV 653571 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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ContID

FLT42-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault PETERSBRG.N7(640444)115 kV Bus

a. Apply fault at the PETERSBRG.N7(640444)115 kV Bus

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

b.1. NELIGH 7 115.0 KV 640293 TO PETERSBRG.N7 115.0 KV 640444 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT43-3PH

P1.2

3 Phase fault ANTELOPE 7(640521)115 kV Bus

a. Apply fault at the ANTELOPE 7(640521)115 kV Bus

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

b.1. NELIGH 7 115.0 KV 640293 TO ANTELOPE 7 115.0 KV 640521 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

FLT44-3PH

P1.2

3 Phase fault ANTELOPE 7(640521)115 kV Bus

a. Apply fault at the ANTELOPE 7(640521)115 kV Bus

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

b.1. NELIGH 7 115.0 KV 640293 TO ANTELOPE 7 115.0 KV 640521 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

FLT45-3PH

P1.2

3 Phase fault NORFK.N7(640296)115 kV Bus

a. Apply fault at the NORFK.N7(640296)115 kV Bus

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

b.1. NORFK.N7 115.0 KV 640296 TO NORFOLK7 115.0 KV 640298 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT46-3PH

P1.2

3 Phase fault SHELCRK3(640342)345 kV Bus

a. Apply fault at the SHELCRK3(640342)345 kV Bus

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

b.1. SHELCRKS3 345.0 KV 640342 TO G19-069-TAP 345.0 KV 763982 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

FLT47-3PH

P1.2

3 Phase fault STANTON7(640357)115 kV Bus

a. Apply fault at the STANTON7(640357)115 kV Bus

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

b.1. STANTON7 115.0 KV 640357 TO STNTN.N7 115.0 KV 640363 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements 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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ContID

FLT48-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault TEKAMAH5(640377)161 kV Bus

a. Apply fault at the TEKAMAH5(640377)161 kV Bus

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

b.1. TEKAMAHS5 161.0 KV 640377 TO S1226 5 161.0 KV 646226 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT49-3PH

P1.2

3 Phase fault TEKAMAH5(640377)161 kV Bus

a. Apply fault at the TEKAMAH5(640377)161 kV Bus

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

b.1. TEKAMAH5 161.0 KV 640377 TO G17-105TAP 161.0 KV 762069 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT50-3PH

P1.2

3 Phase fault TWIN CH4(640386)230 kV Bus

a. Apply fault at the TWIN CH4(640386)230 kV Bus

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

b.1. TWIN CH4 230.0 KV 640386 TO WAKEFIELD 4 230.0 KV 640560 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT51-3PH

P1.2

3 Phase fault THEDFRD3(640500)345 kV Bus

a. Apply fault at the THEDFRD3(640500)345 kV Bus

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

b.1. THEDFRD3 345.0 KV 640500 TO HOLT.CO3 345.0 KV 640510 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

FLT52-3PH

P1.2

3 Phase fault ANTELOPE 3(640520)345 kV Bus

a. Apply fault at the ANTELOPE 3(640520)345 kV Bus

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

b.1. HOLT.CO3 345.0 KV 640510 TO ANTELOPE 3 345.0 KV 640520 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT53-3PH

P1.2

3 Phase fault GRPRAR1-LNX3(652832)345 kV Bus

a. Apply fault at the GRPRAR1-LNX3(652832)345 kV Bus

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

b.1. HOLT.CO3 345.0 KV 640510 TO GRPRAR1-LNX3 345.0 KV 652832 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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ContID

FLT54-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault GR ISLD-LNX3(653871)345 kV Bus

a. Apply fault at the GR ISLD-LNX3(653871)345 kV Bus

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

b.1. HOLT.CO3 345.0 KV 640510 TO GR ISLD-LNX3 345.0 KV 653871 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT55-3PH

P1.2

3 Phase fault ANTELOPE 3(640520)345 kV Bus

a. Apply fault at the ANTELOPE 3(640520)345 kV Bus

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

b.1. ANTELOPE 3345.0 KV 640520 TO G18-131-TAP 345.0 KV 763443 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 6 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT56-3PH

P1.2

3 Phase fault ANTELOPE 7(640521)115 kV Bus

a. Apply fault at the ANTELOPE 7(640521)115 kV Bus

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

b.1. ANTELOPE 7 115.0 KV 640521 TO UPSTREAM.W 7 115.0 KV 643254 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT57-3PH

P1.2

3 Phase fault S3451 3(645451)345 kV Bus

a. Apply fault at the S3451 3(645451)345 kV Bus

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

b.1.S3451 3345.0 KV 645451 TO G18-043-TAP 345.0 KV 762779 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

FLT58-3PH

P1.2

3 Phase fault GRPR1 3(648513)345 kV Bus

a. Apply fault at the GRPR1 3(648513)345 kV Bus

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

b.1. GRPR1 3 345.0 KV 648513 TO GR PRAIRIE 3 345.0 KV 652532 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

FLT59-3PH

P1.2

3 Phase fault NW68HOLDRG3(650114)345 kV Bus

a. Apply fault at the NW68HOLDRG3(650114)345 kV Bus

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

b.1. NW6BHOLDRG3 345.0 KV 650114 TO WAGENER 3 345.0 KV 650185 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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ContID

FLT60-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault FTTHOMP3(652506)345 kV Bus

a. Apply fault at the FTTHOMP3(652506)345 kV Bus

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

b.1. FTTHOMP3 345.0 KV 652506 TO FTTHOM2-LNX3 345.0 KV 652807 CKT Z

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

FLT61-3PH

P1.2

3 Phase fault GR PRAIRIE 3(652532)345 kV Bus

a. Apply fault at the GR PRAIRIE 3(652532)345 kV Bus

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

b.1. GR PRAIRIE 3 345.0 KV 652532 TO GRPRAR1-LNX3 345.0 KV 652832 CKT Z
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

FLT62-3PH

P1.2

3 Phase fault GR PRAIRIE 3(652532)345 kV Bus

a. Apply fault at the GR PRAIRIE 3(652532)345 kV Bus

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

b.1. GR PRAIRIE 3 345.0 KV 652532 TO GRPRAR2-LNX3 345.0 KV 652833 CKT Z
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

FLT63-3PH

P1.2

3 Phase fault SIOUXCY3(652564)345 kV Bus

a. Apply fault at the SIOUXCY3(652564)345 kV Bus

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

b.1. SIOUXCY3 345.0 KV 652564 TO SIOUXCY-LNX3 345.0 KV 652864 CKT Z

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

FLT64-3PH

P1.2

3 Phase fault FTTHOM2-LNX3(652807)345 kV Bus

a. Apply fault at the FTTHOM2-LNX3(652807)345 kV Bus

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

b.1. FTTHOM2-LNX3 345.0 KV 652807 TO GRPRAR2-LNX3 345.0 KV 652833 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

FLT65-3PH

P1.2

3 Phase fault GR ISLD3(653571)345 kV Bus

a. Apply fault at the GRISLD3(653571)345 kV Bus

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

b.1. GRISLD3 345.0 KV 653571 TO GR ISLD-LNX3 345.0 KV 653871 CKT Z

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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ContID

FLT66-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault GEN-2015-023(584650)345 kV Bus

a. Apply fault at the GEN-2015-023(584650)345 kV Bus

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

b.1. GEN-2015-023 345.0 KV 584650 TO HOLT.CO3 345.0 KV 640510 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

FLT67-3PH

P1.2

3 Phase fault GEN-2016-075(579450)345 kV Bus

a. Apply fault at the GEN-2016-075(579450)345 kV Bus

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

b.1. GEN-2016-075 345.0 KV 579450 TO GRPR1 3 345.0 KV 648513 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

FLT68-3PH

P1.2

3 Phase fault GEN-2017-105(762070)161 kV Bus

a. Apply fault at the GEN-2017-105(762070)161 kV Bus

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

b.1. G17-105TAP 161.0 KV 762069 TO GEN-2017-105 161.0 KV 762070 CKT 1

c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT69-3PH

P1.2

3 Phase fault GEN-2017-144(760767)345 kV Bus

a. Apply fault at the GEN-2017-144(760767)345 kV Bus

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

b.1. HOLT.CO3 345.0 KV 640510 TO GEN-2017-144 345.0 KV 760767 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

FLT70-3PH

P1.2

3 Phase fault GEN-2018-043(762780)345 kV Bus

a. Apply fault at the GEN-2018-043(762780)345 kV Bus

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

b.1. G18-043-TAP 345.0 KV 762779 TO GEN-2018-043 345.0 KV 762780 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

FLT71-3PH

P1.2

3 Phase fault GEN-2018-068(763032)345 kV Bus

a. Apply fault at the GEN-2018-068(763032)345 kV Bus

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

b.1. ANTELOPE 3345.0 KV 640520 TO GEN-2018-068 345.0 KV 763032 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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ContID

FLT72-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault GEN-2018-083(763142)345 kV Bus

a. Apply fault at the GEN-2018-083(763142)345 kV Bus

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

b.1. GEN-2018-083 345.0 KV 763142 TO G19-069-TAP 345.0 KV 763982 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

FLT73-3PH

P1.2

3 Phase fault GEN-2019-069(763978)345 kV Bus

a. Apply fault at the GEN-2019-069(763978)345 kV Bus

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

b.1. GEN-2019-069 345.0 KV 763978 TO G19-069-TAP 345.0 KV 763982 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

FLT74-3PH

P1.2

3 Phase fault GEN-2021-057(765820)345 kV Bus

a. Apply fault at the GEN-2021-057(765820)345 kV Bus

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

b.1. ANTELOPE 3345.0 KV 640520 TO GEN-2021-057 345.0 KV 765820 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

FLT75-3PH

P1.2

3 Phase fault GLACIAL EDGE(637009)345 kV Bus

a. Apply fault at the GLACIAL EDGE(637009)345 kV Bus

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

b.1. CHEROKEE 3 345.0 KV 635399 TO GLACIAL EDGE 345.0 KV 637009 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

FLT76-3PH

P1.2

3 Phase fault GRPR2 3(648520)345 kV Bus

a. Apply fault at the GRPR2 3(648520)345 kV Bus

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

b.1. GRPR1 3 345.0 KV 648513 TO GRPR2 3 345.0 KV 648520 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

FLT77-3PH

P1.2

3 Phase fault GRPR_DMY_BUS(648527)345 kV Bus

a. Apply fault at the GRPR_DMY_BUS(648527)345 kV Bus

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

b.1. GRPR1 3 345.0 KV 648513 TO GRPR_DMY_345.0 KV 648527 CKT 71

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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ContID

FLT78-3PH

Planning
Event

P1.2

Fault Description

3 Phase fault GEN-2018-056(762911)345 kV Bus

a. Apply fault at the GEN-2018-056(762911)345 kV Bus

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

b.1. GR PRAIRIE 3 345.0 KV 652532 TO 345.0 KV 762911 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

FLT79-3PH

P1.2

3 Phase fault J1590 SUB(45906)345 kV Bus

a. Apply fault at the J1590 SUB(45906)345 kV Bus

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

b.1.J1590 SUB 345.0 KV 45906 TO REMSEN 3 345.0 KV 635398 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

FLT80-3PH

P1.2

3 Phase fault PCEC1_SUB(10200)345 kV Bus

a. Apply fault at the PCEC1_SUB(10200)345 kV Bus

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

b.1. PCEC1_SUB 345.0 KV 10200 TO G18-131-TAP 345.0 KV 763443 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

FLT81-3PH

P1.2

3 Phase fault RTLSNAKE.W 4(640561)230 kV Bus

a. Apply fault at the RTLSNAKE.W 4(640561)230 kV Bus

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

b.1. WAKEFIELD 4 230.0 KV 640560 TO RTLSNAKE.W 4 230.0 KV 640561 CKT 1
c. Wait 20 cycles, and then reclose the faulted elements in (b) back into the Fault
d. Leave Fault on for 7 cycles, then trip the faulted elements in (b) and clear the
Fault

FLT82-3PH

P1.2

3 Phase fault SWEET W3(640374)345 kV Bus

a. Apply fault at the SWEET W3(640374)345 kV Bus

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

b.1. SWEET W3 345.0 KV 640374 TO GR ISLD3 345.0 KV 653571 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

FLT83-3PH

P1.3

3 Phase fault NORFK.N7(640296)115 kV Bus

a. Apply fault at the NORFK.N7(640296)115 kV Bus

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

b.1. NORFK.N9 640297 TO NORFK.N7 640296 TO NORFOLK.NT19 643110 CKT 1
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ContID

FLT84-3PH

Planning
Event

P1.3

Fault Description

3 Phase fault NORFK.N7(640296)115 kV Bus

a. Apply fault at the NORFK.N7(640296)115 kV Bus

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

b.1. NORFK.N9 640297 TO NORFK.N7 640296 TO NORFOLK.NT29 643111 CKT 1

FLT85-3PH

P1.3

3 Phase fault SHELCRK4(640343)230 kV Bus

a. Apply fault at the SHELCRK4(640343)230 kV Bus

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

b.1. SHELCRK4 640343 TO SHELCRK3 640342 TO SHELLCRK T19 643136 CKT 1

FLT86-3PH

P1.3

3 Phase fault STNTN.N7(640363)115 kV Bus

a. Apply fault at the STNTN.N7(640363)115 kV Bus

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

b.1. STNTN.N9 640364 TO STNTN.N7 640363 TO STANTN.N 719643145 CKT 1

FLT87-3PH

P1.3

3 Phase fault TEKAMAH7(640378)115 kV Bus

a. Apply fault at the TEKAMAH7(640378)115 kV Bus

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

b.1. TEKAMAH7 640378 TO TEKAMAHS5 640377 TO TEKAMAH T1 9643151 CKT 1

FLT88-3PH

P1.3

3 Phase fault THEDFRD7(640381)115 kV Bus

a. Apply fault at the THEDFRD7(640381)115 kV Bus

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

b.1. THEDFRD7 640381 TO THEDFRD3 640500 TO THEDFORD9 640570 CKT 1

FLT89-3PH

P1.3

3 Phase fault ANTELOPE 7(640521)115 kV Bus

a. Apply fault at the ANTELOPE 7(640521)115 kV Bus

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

b.1. ANTELOPE 7640521 TO ANTELOPE 3640520 TO ANTELOPE 9640524 CKT
1
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ContID

FLT90-3PH

Planning
Event

P1.3

Fault Description

3 Phase fault ANTELOPE 7(640521)115 kV Bus

a. Apply fault at the ANTELOPE 7(640521)115kV Bus

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

b.1. ANTELOPE 7640521 TO ANTELOPE 3640520 TO 994010 CKT 2

FLT91-3PH

P1.3

3 Phase fault ANTELOPE 8(640522)69 kV Bus

a. Apply fault at the ANTELOPE 8(640522)69 kV Bus

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

b.1. ANTELOPE 8640522 TO ANTELOPE 7640521 TO ANTELOPE.T29 643182
CKT 1

FLT92-3PH

P1.3

3 Phase fault GR ISLD3(653571)345 kV Bus

a. Apply fault at the GRISLD3(653571)345 kV Bus

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

b.1. GRISLD3 653571 TO GRISLD4 640200 TO GR ISL19 653314 CKT 1

FLT93-3PH

P1.3

3 Phase fault GR ISLD3(653571)345 kV Bus

a. Apply fault at the GRISLD3(653571)345 kV Bus

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

b.1. GRISLD3 653571 TO GR ISLD4 640200 TO GR ISL29 653316 CKT 2

FLT94-3PH

P1.3

3 Phase fault SIOUXCY3(652564)345 kV Bus

a. Apply fault at the SIOUXCY3(652564)345 kV Bus

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

b.1. SIOUXCY3 652564 TO SIOUXCY2 652552 TO SIOUXC19 652304 CKT 1

FLT95-3PH

P1.3

3 Phase fault SIOUXCY3(652564)345 kV Bus

a. Apply fault at the SIOUXCY3(652564)345 kV Bus

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

b.1. SIOUXCY3 652564 TO SIOUXCY2 652552 TO SIOUXC29 652305 CKT 1
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Planning

ContID -

Fault Description

3 Phase fault RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

b.1. RAUN 3345.0 KV 635200 TO RAUN 5 345.0 KV 635201 CKT 2

FLT96-3PH P1.3

3 Phase fault RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

b.1. RAUN 3345.0 KV 635200 TO NEAL 3G 345.0 KV 635213 CKT 1

FLT97-3PH P1.3

3 Phase fault RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

b.1. RAUN 3345.0 KV 635200 TO NEAL 4G 345.0 KV 635214 CKT 1

FLT98-3PH P1.3

3 Phase fault HOSKINS4(640227)230 kV Bus

a. Apply fault at the HOSKINS4(640227)230 kV Bus

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

b.1. HOSKINS4 230.0 KV 640227 TO HOSK.T89 230.0 KV 640230 CKT 1

FLT99-3PH P1.3

3 Phase fault RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

b.1. RAUN 3635200 TO RAUN 5635201 TO RAUN1XT9 635205 CKT 1

FLT100-3PH P1.3

3 Phase fault BELDEN 8(640081)69 kV Bus

a. Apply fault at the BELDEN 8(640081)69 kV Bus

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

b.1. BELDEN 8 640081 TO BELDEN 7 640080 TO BELDEN T1 9643016 CKT 1

FLT101-3PH P1.3

Mitsubishi Electric D-18 Power System Engineering
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ContID

FLT102-3PH

Planning
Event

P1.3

Fault Description

3 Phase fault COLMB.E7(640127)115 kV Bus

a. Apply fault at the COLMB.E7(640127)115 kV Bus

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

b.1. COLMB.E7 640127 TO COLMB.E3 640125 TO COLMB.T9 640129 CKT 1

FLT103-3PH

P1.3

3 Phase fault CREITON8(640150)69 kV Bus

a. Apply fault at the CREITON8(640150)69 kV Bus

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

b.1. CREITON8 640150 TO CREITON7 640149 TO CREIGHTONT19 643045 CKT 1

FLT104-3PH

P1.3

3 Phase fault GR ISLD4(640200)230 kV Bus

a. Apply fault at the GR ISLD4(640200)230 kV Bus

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

b.1. GRISLD4 640200 TO GRISLD3 653571 TO GRISLD T6 9643071 CKT 3

FLT105-3PH

P1.3

3 Phase fault HOSKINS4(640227)230 kV Bus

a. Apply fault at the HOSKINS4(640227)230 kV Bus

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

b.1. HOSKINS4 640227 TO HOSKINS3 640226 TO HOSKINS T2 9 643082 CKT 1

FLT106-3PH

P1.3

3 Phase fault HOSKINS4(640227)230 kV Bus

a. Apply fault at the HOSKINS4(640227)230 kV Bus

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

b.1. HOSKINS4 640227 TO HOSKINS3 640226 TO 998025 CKT 2

FLT107-3PH

P1.3

3 Phase fault HOSKINS7(640228)115 kV Bus

a. Apply fault at the HOSKINS7(640228)115 kV Bus

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

b.1. HOSKINS7 640228 TO HOSKINS3 640226 TO HOSKNS19 640231 CKT 1
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Planning

ContID -

Fault Description

3 Phase fault HOSKINS7(640228)115 kV Bus

a. Apply fault at the HOSKINS7(640228)115 kV Bus

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

b.1. HOSKINS7 640228 TO HOSKINS4 640227 TO HOSKINS T1 9 643083 CKT 1

FLT108-3PH P1.3

3 Phase fault HOSKINS7(640228)115 kV Bus

a. Apply fault at the HOSKINS7(640228)115 kV Bus

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

b.1. HOSKINS9 640229 TO HOSKINS7 640228 TO HOSKINS T3 9 643085 CKT 1

FLT109-3PH P1.3

3 Phase fault HOSKINS7(640228)115 kV Bus

a. Apply fault at the HOSKINS7(640228)115 kV Bus

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

b.1. HOSKINS9 640229 TO HOSKINS7 640228 TO HOSKINS T6 9 643086 CKT 1

FLT110-3PH P1.3

3 Phase fault NELIGH 8(640294)69 kV Bus

a. Apply fault at the NELIGH 8(640294)69 kV Bus

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

b.1. NELIGH 8 640294 TO NELIGH 7 640293 TO NELIGH T2 9643108 CKT 1

FLT111-3PH P1.3

Apply single-phase fault on:

ANTELOPE 3345.0 KV 640520 TO HOLT.CO3 345.0 KV 640510 CKT 1,
FLT112-SB P4 near ANTELOPE 3 345 kV for 6¢cycles with stuck breaker at ANTELOPE 3 345 kV.
Clear Fault after 10 cycles and trip:

ANTELOPE 3640520 TO ANTELOPE 7640521 TO ANTELOPE 9640524 CKT 1

Apply single-phase fault on:

GRISLD3 345.0 KV 653571 TO GR ISLD-LNX3 345.0 KV 653871 CKT Z,
FLT113-SB P4 near GR ISLD3 345 kV for 6cycles with stuck breaker at GR ISLD3 345 kV.
Clear Fault after 10 cycles and trip:

GRISLD3 653571 TO GR ISLD4 640200 TO GRISL19 653314 CKT 1

Mitsubishi Electric D-20 Power System Engineering
Power Products, Inc (MEPPI) Division (PSED)



‘ MITSUBISHI
AV N\ ELECTRIC

Changes for the Better

Surplus Impact Study GEN-2025-SR31
Technical Report REP-2454

ContID

FLT114-SB

Planning
Event

P4

Fault Description

Apply single-phase fault on:

HOLT.CO3 345.0 KV 640510 TO ANTELOPE 3 345.0 KV 640520 CKT 1,

near HOLT.CO3 345 kV for 6cycles with stuck breaker at HOLT.CO3 345 kV.
Clear Fault after 10 cycles and trip:

HOLT.CO3 345.0 KV 640510 TO GR ISLD-LNX3 345.0 KV 653871 CKT 1

FLT115-SB

P4

Apply single-phase fault on:

ANTELOPE 7 115.0 KV 640521 TO CREITON7 115.0 KV 640149 CKT 1,

near ANTELOPE 7 115 kV for 7cycles with stuck breaker at ANTELOPE 7 115 kV.
Clear Fault after 10 cycles and trip:

ANTELOPE 7640521 TO ANTELOPE 3640520 TO 994010 CKT 2

FLT116-SB

P4

Apply single-phase fault on:

NELIGH 7 115.0 KV 640293 TO ANTELOPE 7 115.0 KV 640521 CKT 2,
near NELIGH 7 115 kV for 7cycles with stuck breaker at NELIGH 7 115 kV.
Clear Fault after 10 cycles and trip:

NELIGH 8 640294 TO NELIGH 7 640293 TO NELIGH T2 9643108 CKT 1

FLT117-SB

P4

Apply single-phase fault on:

HOSKINS3 345.0 KV 640226 TO RAUN 3 345.0 KV 635200 CKT 1,

near HOSKINS3 345 kV for 6cycles with stuck breaker at HOSKINS3 345 kV.
Clear Fault after 10 cycles and trip:

HOSKINS7 640228 TO HOSKINS3 640226 TO HOSKNS19 640231 CKT 1

FLT118-SB

P4

Apply single-phase fault on:

HOSKINS4 230.0 KV 640227 TO WAKEFIELD 4 230.0 KV 640560 CKT 1,
near HOSKINS4 230 kV for 7cycles with stuck breaker at HOSKINS4 230 kV.
Clear Fault after 10 cycles and trip:

HOSKINS4 640227 TO HOSKINS3 640226 TO 998025 CKT 2

FLT119-SB

P4

Apply single-phase fault on:

HOSKINS7 640228 TO HOSKINS3 640226 TO HOSKNS19 640231 CKT 1,
near HOSKINS7 115 kV for 7cycles with stuck breaker at HOSKINS7 115 kV.
Clear Fault after 10 cycles and trip:

HOSKINS7 115.0 KV 640228 TO BELDEN 7 115.0 KV 640080 CKT 1
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ContID -

Fault Description

Apply single-phase fault on:

NORFK.N7 115.0 KV 640296 TO HOSKINS7 115.0 KV 640228 CKT 1,
FLT120-SB P4 near NORFK.N7 115 kV for 7cycles with stuck breaker at NORFK.N7 115 kV.
Clear Fault after 10 cycles and trip:

NORFK.N9 640297 TO NORFK.N7 640296 TO NORFOLK.NT29 643111 CKT 1

Apply single-phase fault on:

BELDEN 7 115.0 KV 640080 TO HOSKINS7 115.0 KV 640228 CKT 1,
FLT121-SB P4 near BELDEN 7 115 kV for 7cycles with stuck breaker at BELDEN 7 115 kV.
Clear Fault after 10 cycles and trip:

BELDEN 8 640081 TO BELDEN 7 640080 TO BELDEN T1 9643016 CKT 1

Apply single-phase fault on:

RAUN 3345.0 KV 635200 TO HOSKINS3 345.0 KV 640226 CKT 1,
FLT122-SB P4 near RAUN 3 345 kV for 6¢cycles with stuck breaker at RAUN 3 345 kV.
Clear Fault after 10 cycles and trip:

RAUN 3635200 TO RAUN 5635201 TO RAUN1XT9 635205 CKT 1

Apply single-phase fault on:

RAUN 3635200 TO RAUN 5635201 TO RAUN1XT9 635205 CKT 1,
FLT123-SB P4 near RAUN 5 161 kV for 7cycles with stuck breaker at RAUN 5161 kV.
Clear Fault after 10 cycles and trip:

RAUN 5161.0 KV 635201 TO LIBERTY5 161.0 KV 635230 CKT 1

Apply single-phase fault on:

SIOUXCY3 345.0 KV 652564 TO RAUN 3 345.0 KV 635200 CKT 1,
FLT124-SB P4 near SIOUXCY3 345 kV for 6cycles with stuck breaker at SIOUXCY3 345 kV.
Clear Fault after 10 cycles and trip:

SIOUXCY3 652564 TO SIOUXCY2 652552 TO SIOUXC19 652304 CKT 1

Prior outage of Antelope 345 kV to G18-131-TAP 345 kV ckt 1
3 Phase fault RAUN 3(635200)345 kV Bus

a. Apply fault at the RAUN 3(635200)345 kV Bus

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

FLT125-PO P6 b.1. RAUN 3345.0 KV 635200 TO HOSKINS3 345.0 KV 640226 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
Mitsubishi Electric D-22 Power System Engineering

Power Products, Inc (MEPPI) Division (PSED)
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ContID Planning Fault Description
Event
Prior outage of Antelope 345 kV to G18-131-TAP 345 kV ckt 1
3 Phase fault HOSKINS3(640226)345 kV Bus
a. Apply fault at the HOSKINS3(640226)345 kV Bus
FLT126-PO PG b. Clear fault after 6 cycles and trip the faulted elements:

b.1. HOSKINS3 345.0 KV 640226 TO G19-069-TAP 345.0 KV 763982 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

Prior outage of Antelope 345 kV to G18-131-TAP 345 kV ckt 1

3 Phase fault HOSKINS4(640227)230 kV Bus

FLT127-PO P6 a. Apply fault at the HOSKINS4(640227)230 kV Bus

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

b.1. HOSKINS4 640227 TO HOSKINS3 640226 TO HOSKINS T2 9 643082 CKT 1

Prior outage of Hoskins 345 kV to G18-131-TAP 345 kV ckt 1

3 Phase fault THEDFRD3(640500)345 kV Bus

a. Apply fault at the THEDFRD3(640500)345 kV Bus

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

b.1. THEDFRD3 345.0 KV 640500 TO HOLT.CO3 345.0 KV 640510 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

FLT128-PO P6

Prior outage of Hoskins 345 kV to G18-131-TAP 345 kV ckt 1

3 Phase fault ANTELOPE 3(640520)345 kV Bus

a. Apply fault at the ANTELOPE 3(640520)345 kV Bus

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

b.1. HOLT.CO3 345.0 KV 640510 TO ANTELOPE 3 345.0 KV 640520 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

FLT129-PO P6

Prior outage of Hoskins 345 kV to G18-131-TAP 345 kV ckt 1

3 Phase fault ANTELOPE 7(640521)115 kV Bus

a. Apply fault at the ANTELOPE 7(640521)115 kV Bus

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

b.1. ANTELOPE 7640521 TO ANTELOPE 3640520 TO ANTELOPE 9640524 CKT
1

FLT130-PO P6
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APPENDIX E: SIMULATION PLOTS

*Available Upon Request*
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Pursuant to the Southwest Power Pool (SPP) Open Access Transmission Tariff (OATT), SPP has conducted this Electric Storage Resource Load Assessment (ESR-LA) for Electric Storage Resource (ESR) generation
interconnection requests that are near their Commercial Operation Date (COD).

Executive Summary: ESR-LA for GEN-2025-SR31 Group 2 Power Flow

MEPPI was retained by SPP to perform this ESR-LA analysis.

The primary objective of this ESR-LA is to evaluate the impacts of an ESR withdrawing energy from the Transmission System. The study will identify the steady state system constraints associated with connecting the
ESR to the area transmission system. The study is designed to identify the maximum allowed withdraw of the interconnecting Generating Facility without requiring additional Network Upgrades.

The study analysis for the generation interconnection requests included in this ESR-LA are displayed in this workbook. This workbook provides a convenient method to sort and analyze required study data.
In addition, the ESR-LA projects under study and their co-located Electrically Equivalent (EE) units are listed in the Request Tab along with their MW dispatch amount for this analysis.

The steady state analysis for the ESR-LA was performed consistent with Section 5 DISIS Manual Version 4.4 posted on http://opsportal.spp.org/Studies/Gen. This manual contains details about the DISIS process,
methodology, definitions, and useful links. Please review the DISIS Manual and ESR-LA study methodology, or contact gistudies@spp.org for more information about the study process.

This ESR-LA study includes the following surplus study requests in the following cluster groups:
GEN-2025-SR31 (02 - NEBRASKA)

DISIS Manual Version 4.4

https://www.spp.org/media/2400/gi-manual-business-practice_7250 20251017.pdf

This Group 2 ESR-LA for GEN-2025-SR31 analyzes the impact of interconnecting ESRs for total of:

-170 MW

Model Used in Steady State Study

2022 ITP Series, DISIS-2022-001 Restudy Steady State BC Models
ERIS HVER Light: 2027

By: SPP Generator Interconnection Department
Published: June 17, 2026

The Requests tab has a Study Assumptions column that lists whether the project was under study (ESR-LA) or if it was dispatched as a co-located electrically equivalent (EE)
project per the modeling methodology.

Refer to the 'Constraint Violation Criteria' column on the All Thermal tab for constraint identification per the DISIS Manual Section 4.2.2.2.

Note that because the units under study are withdrawing power and have a negative MW dispatch, the TDF will also be negative. This means that the relevant TDFs for impacts
will be negative instead of positive (i.e. -3% TDF for base case thermal violations).

The topology is reflective of what is currently in-service from the 2024 ITP portfolio.
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Revision History

Date Author Change Description
6/17/2026  [MEPPI ESR-LA for GEN-2025-SR31 Group 2 Posting

6/17/2026  |MEPPI Updated Status of Electrically Equivalent generators




Gen Number

Study

Assumptions

Fuel Type

Dispatch Amount (MW)

LOIS Amount

Status

GEN-2025-SR31 | 02 NEBRASKA Surplus ESR-LA Battery/Storage -170 -170 None ER NPPD Antelope to Hoskins 345 kV Line SPECIAL STUDY

GEN-2018-131 02 NEBRASKA DIS-18-2 EE Solar 0 0 None ER/NR NPPD Antelope to Hoskins 345 kV Line IA FULLY EXECUTED/COMMERCIAL OPERATION
GEN-2018-132 02 NEBRASKA DIS-18-2 EE Solar 0 0 None ER/NR NPPD Antelope to Hoskins 345 kV Line IA FULLY EXECUTED/COMMERCIAL OPERATION
GEN-2018-065 02 NEBRASKA DIS-18-2 EE Wind 0 0 None ER/NR NPPD Antelope to Hoskins 345 kV Line WITHDRAWN

GEN-2018-068 | 02 NEBRASKA DIS-18-2 EE Wind 0 0 None ER/NR NPPD Antelope to Hoskins 345 kV Line WITHDRAWN




Study Name

Service Type

Constraint Type

Constraints

Seasons

Most Severe Contingency MVA Rate A MVA Rate B BC Loading % TC Loading % TC Voltage VMIN VMAX

02ALL ESR-LA-G25-SR31 ERIS Non-Converged |None 27L None
02ALL ESR-LA-G25-SR31 ERIS Thermal None 27L None
02ALL  |ESR-LA-G25-SR31 ERIS Voltage None 271 None




SOLUTIONTYPE Study Name GROUP SEASON SOURCE DIRECTION MONTCOMMONNAME RATEA RATEB TDF TC%LOADING CONTNAME Constraint Violation Criteria

Non-Converged |ESR-LA-G25-SR31 02ALL  |27L N/A N/A None None
Thermal ESR-LA-G25-SR31 02ALL |27L N/A N/A None None




SOLUTIONTYPE Study Name GROUP SEASON SOURCE MONTCOMMONNAME BC VOLTAGE TC VOLTAGE VOLTAGE DIFF VINIT VMIN VMAX TDF CONTNAME
Voltage ESR-LA-G25-SR31 02ALL |27L N/A None None
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