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Executive Summary
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SERTP Sponsors have performed analyses to gesess$ial constraints orthe transmission

systens of the participating transmission owners for thiakeholder equested economic

LI I yyAy3 aGddzRASa aSt SOGSR o6& GKS . Wiedssedyhkents t € |y
include the identification of potentially limiting facilities, the impact of the transfers on these

facilities, and the contingency conditionausing the limitations. The assessments alsatify
potentialtransmission enhancements within the footprint of the participating transmission

owners necessary to accommodate the economic planning study requeatsinglevel cost

estimates, and th@rojected needdate for projects to accommodate theeonomicplanningstudy
requests.The information contained in this report does not represent a commitment to proceed

with the recommended enhancements nor implies that the recommended enhancements could

be implemented by the study dates. The assessment cases model the currently projected
improvements to the transmission system. However, changes to system conditions and/or the
transmission system expansion plans could also impact the results of this ddlalying staff of

the participating transmissionvaners performed the assessments and the results are summarized

in this report.

Study Assumptions

The specific assumptions selected for these evaluations were:

9 The load levels evaluated wesummer Peak unless otherwise indicated belddditional
load levelsvere evaluated as appropriate.

Each request was evaluated for tiiearidentified below, as selected by the RPSG

The following economiclanningstudieswere assessed

Page|l
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1) MISONorth to LG EHKU ¢ 300 MW

A Year: 2025

Load LevelSummerPeak

Type of Transfer:Generationto Generation
Source: Generationscale withinMISO North
Sink:Generationscalewithin LGXEKU

> > > > >

2) PJM to LG&E/Kld 300 MW

A Year: 2025

Load LevelSummerPeak

Type of Transfer:Generationto Generation
Source: Generationscalewithin PJM

Sink: Generation scalaithin LGREKU

> > > >

3) TVA to LG&E/Kd 300 MW

A Year: 2025

Load LevelSummerPeak

Type of Transfer:Generation to Generation
Source: Generation scalaithin TVA

Sink: Generation scalaithin LG&E/KU

> > > > >

Case Development

1 For all evaluations, th2021 SeriesvVersion 1ISERTRegionalModelswere used as a starting
point load flow case$or the analysis of the Economic Planning Scenarios.

Study Criteria

The study criteria with which results were evaluated included the following reliability elements:

1 NERC Reliability Standards
1 Individual company criteria (voltage, thermal, stability, ahedrt circuit as applicable)

Methodology

Initially, power flow analyses were performed based on the assumption that thermal limits were
the controlling limit for the reliability plan. Voltage, stability, and short circuit studies were
performed if circumstances warranted.

Technical Analysis ansitudy Results

Pagel| 2
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The technical analysis was performed in accordance with the study methodology. Results from the
technical analysis were reported throughout the study area to identify transmission elements
approaching their limis such that all participatign transmission wners andstakeholders would be

aware of any potential issues and, as such, suggest appropriate solutions to address the potential
issues if necessaryhe SERTP reporteat a minimumyesultsfor monitored transmission
elementswithinthe LI NII A OA LI G Ay 3 GNI y hasedda A2y 20y SNBRQ T2

1 Thermal loadings greater than 90% for facilities that are negatively impacted by the
proposed transfers and change by +5% of applicable rating with the addition of the
transfer(s)

f Voltages appopriate to each participating transmissionso/ SNRa LI I yyAy 3 ON
potential solutions if criteria were violated)

Assessment and Problem Identification

The participating transmissionwmers ran assessments identify any consints within the

participating transmission@y SNA Q ¥ 2 2 (i LINA gEenontichlanhingstuByeretpiiests 2 ¥ K ¢
Each participating transmission owner appltheir respective reliability criteria for its facilities

and ay constraints identified were documented and rewed by each participatingansmission

owner.

Solution Development

1 The participating transmissionwmers with input from the gsakeholders, will develop
potential solution alternatives due to theconomic panningstudiesrequested by thdRPSG

1 The participating transmissionamers will test the effectiveness of the potential solution
alternatives using the same cases, methodasgassumptions and criteria described above.

1 The participating transmissionmers will develop rough, plannidgvel cost estimates and
in-service dategor the selected solution alternatives.

Report on the Study Results

The patrticipating transmissionmmers compiled all the study results and prega a report for
review by the takeholders. The report contains the following:

1 A description of the study approach and key assumptions for the Economic Planning
Scenarios

1 For eachleconomicplanningstudy request, the results of that study including:

Page| 3
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1. Limit(s) to the transfer
2. Selected solution alternatives to address the I{s)it

3. Rough, planningevel cost estimates and -#service dates for the selected
transmission solutiomlternatives

Page| 4
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MISO North to LGEE
2025
300 MW
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Tablel.1.1 Total Cost Identified by the SERTP Sponsors

Balancing Authority Area 232{1 IiEns%irI;]ea:{[S
AssociatecElectric CooperativeAEC) $0
Duke Carolinas (DEC) $0
Duke Progress EafDEPE) $0
Duke Progress We¢DEPW) $0
Gulf Power (GP) $0
Louisville Gas & Electric and Kentucky Utilities (LG&E/KU) $0
PowerSouth(PS) $0
Southern(SBAA $0
Tennessee Valley AuthorityTVA $0

TOTAIL$2021) $0

Page| 6
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Diagraml.1.1. TransferFlow Diagram(% of Total Transfer)
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Associated Electric Cooperatialancing Authority AredAECIResults

Study Structure and Assumptions

TransferSensitivity Amount Source Sink Year
MISO North to LG&E/KU 300MW MISO North LG&E/KU 2025
Load Flow Cases
2021 Seriesversion 1ISERTP ModelSummer Peak

Transmission System Impacts
The following tables below identify any constraints attributable to the requested transfer for the contingenegematio that resulted in the most
significant loadings for the conditions sied. Other unit out scenarios or contingencies may also r@swabnstraints to these or other facilities.

Tablel.2.1 Pass ¢ Transmission System Impactgith No Enhancementg AECI
The following table identifies significaAECthermal constraints without any enhancements to the transmission system
Thermal Loadings (%)

Rating | Without With

Area Limiting Element (MVA) | Request| Request

Contingency Scenario | Project

AECI None Identified = = = - - -

Scenario Explanations:

1.N/A

Page| 8
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Tablel.2.2. Passl ¢ Potential FutureTransmission System ImpactsAECI
The following table depicts thermal loadingsAECtransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with ptbposed enhancements to the transmission system.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

AECI

None Identified

Scenario Explanations:

1.N/A

Page|9
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Tablel.2.3. Potential Solutions for Identified Problems AECI

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvements tihe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- NoneRequired -- --

AECITOTALS$2021) $0D

Me2drf LI FyyAy3a £S@St O02aid SadAyYlrLadS R2Sa y2G AyOf dzRS andkae 024
scheduled to be completed by June 1st of the study y€he studied transfer depends on these projects beingeirvice andthe cost to
support the study transfer could be greater than the total shown abbaey of these projects are delayed or cancelled

Page| 10
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Duke Carolinag8alancing Authority AregDECJResults

Study Structure andAssumptions

TransferSensitivity

Amount

Source

Sink

Year

MISO North to LG&E/KU

300MW

MISO North

LG&E/KU

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify alpnstraints attributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiaéses éo other facities.

Tablel.3.1. Pass @; Transmission System Impacigth No Enhancementg DEC
The following table identifies significaDEQhermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEC

None ldentified

Scenario Explanations:

1. N/A

Page| 11
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Tablel.3.2 Passl ¢ Potential FutureTransmission System ImpactsDEC
The following table depicts thermal loadings@ECQransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study yewiith all proposed enhancements to the transmission system
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEC

None Identified

Scenario Explanations:

1.N/A

Page| 12
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Tablel.3.3. Potential Solutions for Identified Problems DEC

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

. . Estimated Planning Level
Item Potential Solution Need Date Cost Estimate
- NoneRequired - $0
DECTOTAIL($2021) $0@®

Me2drf LI FyyAy3a £S@St O02aid SadAyYlrLadS R2Sa y2G AyOf dzRS andkae 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeinceiand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.

Page]| 13



Southeastern

Regional HAW®OWW2Y2YAO tfly

TRAMSMISSION PLANNING

Duke Progress Eagalancing Authority AredDEFE) Results

Study Structure andAssumptions

TransferSensitivity Amount Source Sink Year

MISO North to LG&E/KU 300MW MISO North LG&E/KU 2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify alpnstraints attributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiaéses éo other facities.

Tablel.4.1. Pass @; Transmission System Impacigth No Enhancementg DEPE
The following table identifies significaDEPEhermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Rating | Without With

(MVA) Request | Request Contingency

Limiting Element

Scenario

Project

DEPE

None ldentified - - - .

Scenario Explanations:

1. N/A

Page| 14
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The following table depicts thermal loadingsiE PEransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.
Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEPE

None Identified

Scenario Explanations:

1.N/A

Pagel| 15
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Tablel.4.3. Potential Solutions for Identified Problems DEPE

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- NoneRequired -- --

DEPHOTALS$202)) $0 @

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiimg jrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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Duke Progress West (DEPYRAsults

Study Structure and Assumptions

TransferSensitivity Amount Source Sink Year

MISO North to LG&E/KU 300MW MISO North LG&E/KU 2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraiatfributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablel.5.1. Pass @ Transmission System Impactéth No Enhancementg DEPW
The following table identifies significaDEPWthermal constraints without any enhancements to the transmission system

Thermal Loadings (%)

Area

Rating | Without With

(MVA) Request | Request Contingency

Limiting Element

Scenario

Project

DEPW

None ldentified - - - .

Scenario Explanations:

1. N/A

Page| 17
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Tablel.5.2 Passl ¢ Potential FutureTransmission System ImpactsDEPW
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The following table depicts thermal loadingsEPWransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.
Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEPW

None Identified

Scenario Explanations:

1.N/A

Page| 18
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Tablel.5.3. Potential Solutions for Identified Problemg DEPW

The following table lists angotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan coalttur andvould impact the results of this study. In addition, the currently
projected improvements to the transmission system were modeled in the cases. &3itargystem conditions
and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Required -- --

DEPWTOTAI($2021) $0 @

(@]
N

oMU ¢20Ff LXFYyyAy3 tS@St O02aid SadaylraS R2Sa y2iG Ay OfladzRafd aieK S
scheduled to be completed by June 1st of the study year. The studied transfer depends on tjests jeing irservice, and the cost to
support the study transfer could be greater than the total shown above if any of thesecpg@re delayed or cancelled.

Pagel| 19
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Study Structure and Assumptions

Gulf Power(GP Results

tfly

TransferSensitivity

Amount

Source

Sink

Year

MISO North to LG&E/KU

300MW

MISO North

LG&E/KU

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraints attributable to bguested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablel.6.1. Pass @; Trarsmission System Impactsith No Enhancementg GP
The following table identifies significa@Pthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

GP

None ldentified

Scenario Explanations:

1.N/A

Pagel| 20
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Tablel.6.2.Pass X Potential FutureTransmission System ImpactsGP
The following table depicts thermal loadings ldB&E/KUtransmission facilities that could become potential constraints in future years or with

different queuing assumptions but are not overloaded in the study year with all proposed enhancements ta#mission system.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

GP

None Identified

Scenario Explanations:

1. N/A

Page| 21
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Tablel.6.3. Potential Solutions for Identified Problems GP

The following table lists argotential solutionsthat were identifiedto address theattributable constraints

based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan could occur and would impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- NoneRequired -- --

GPTOTALS$202)) $0®

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the stydsir. The studied transfer depends on these projects beisgivice, and the cost to
support the study transfer could be greater than the total shown above if any of thesectsGjre delayed or cancelled.
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Louisville Gas & Electric and Kentucky UgBalancing Authority AredLG&E/KUResults

Study Structure and Assumptions

TransferSensitivity

Amount Source

Sink

Year

MISO North to LG&E/KU

300MW MISO North

LG&E/KU

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraints attributable to the requested transfer for the contingency and sdestaréslted in the most

significant loadings for the conditions studied. Other unit out scenariosmiirggencies may also result in constraints to these or other facilities.

Tablel.7.1. Pass @; Transmission System Impacigth No Enhancementg LG&E/KU

The following table identifies significabG&E/KUthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating | Without With
(MVA) | Request| Request

Contingency

Scenario

Project

LG&E/KU

None ldentified

ScenaricExplanations:

1. N/A

Page| 23
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tfly

The following table depicts thermal loadings ldB&E/KUtransmission facilities that could become potential constraints in future years or with
different queuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

LG&E/KU

None Identified

Scenario Explanations:

1. N/A

Page| 24




Southeastern

Regional HAWOWW2Y2YAO tfly

TRAMSMISSION PLANNING

Tablel.7.3. Potential Solutions for Identified Problems LG&E/KU

The following table lists argotential solutionsthat were identifiedto address theattributable constraints

based on the assumptions used in this studymust be noted that changes to the load éoast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvements to the transmission system were modeled in the cases. Changes to system
conditions and/or the transmissin expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Required -- --

LG&E/KUTOTALS$2021) $0 D

(D) TotalLJ F yyAy3d S@St O02aid SadAavyrasS R2S8Sa y2G AyOfdzRS GKS O2ad 2F LN
scheduled to be completed by June 1st of the study year. The studied transfer dependsemtbjects being igervice and te cost to
support the study transfer could be greater than the total shown above if any of thesectsGjre delayed or cancelled.
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PowerSouthBalancing Authority AregdPS)Results

Study Structure and Assumptions

TransferSensitivity Amount Source Sink Year
MISO North to LG&E/KU 300MW MISO North LG&E/KU 2025
Load Flow Cases
2021 Seriesversion 1ISERTP ModelSummer Peak

Transmission System Impacts
The following tables below identify any constraints attributable to the requestusfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablel.8.1. Pass @; Transmission System Impaciath No Enhancementg PS
The following table identifies significaRBthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Rating | Without With

(MVA) | Request| Request Contingency Scenario | Project

Area Limiting Element

PS None ldentified == = == - - -

Scenario Explanations:

1. N/A

Page| 26
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Tablel.8.2. Pass X Potential FutureTransmission System ImpactsPS
The following table depicts thermal loadingsRBtransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the trasiemisystem.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

PS

None Identified

Scenario Explanations:

1. N/A

Page| 27
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Tablel.8.3. Potential Solutions for Identified Problems PS

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- NoneRequired -- --

PSTOTALS$2021) $0®

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiimg jrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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SouthernBalancing Authority AregdSBAA Results

Study Structure andAssumptions

TransferSensitivity

Amount

Source

Sink

Year

MISO North to LG&E/KU

300MW

MISO North

LG&E/KU

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify alpnstraints attributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiaéses éo other facities.

Tablel.9.1. Pass O¢ Transmission System Impactéth No Enhancementg SBAA
The following table identifies significaBBAAhermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

SBAA

None ldentified

Scenario Explanations:

1.N/A
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Tablel.9.2. Pass X Potential FutureTransmission System Impac{sSBAA
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The following table depicts thermal loadingsSBAAransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.
Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

SBAA

None Identified

Scenario Explanations:

1. N/A
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Tablel.9.3. Potential Solutions for Identified Problems SBAA

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Requied -- --

SBAATOTAL($2021) $0®

Me2drf LI FyyAy3a £S@St O02aid SadAyYlrLadS R2Sa y2G AyOf dzRS andkae 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiiceiand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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tfly

Tennessee Valley Authoritgalancing Authority AredTVA)Results

StudyStructure and Assumptions

TransferSensitivity

Amount

Source

Sink

Year

MISO North to LG&E/KU

300MW

MISO North

LG&E/KU

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables belovwdentify any constraints attributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constitaises doother facilities.

Tablel.10.1. Pass @ Transmission System Impactgith No Enhancementg TVA
The following table identifies significamVAthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

TVA

None ldentified

ScenaricExplanations:

1.N/A
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Tablel.10.2. Pass X Potential FutureTransmission System ImpactsTVA
The following table depicts thermal loadingsTofAtransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

TVA

None Identified

Scenario Explanations:

1. N/A
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Tablel.10.3. Potential Solutions for Identified Problems TVA

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- NoneRequired -- --

TVATOTALS$202)) $0@

Me2drf LI FyyAy3a £S@St O02aid SadAyYlrLadS R2Sa y2G AyOf dzRS andkae 024
scheduled to be completed by June 1st of the study year. The studied transfer depetidsemrojects being iservice,and the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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Tablell.1.1. Total Cost Identified by the SERTP Sponsors

Balancing Authority Area @32{1 IiEns%irI;]ea:{[S

Associated Electric Cooperative (AECI) $0
Duke Carolinas (DEC) $0
Duke Progress East (DEPE) $0
Duke Progress West (DEPW) $0
GulfPower (GP) $0
Louisville Gas & Electric and Kentucky Utilities (LG&E/KU) $0
PowerSouth (PS) $0
Southern GBAA $0
Tennessee Valley Authority (TVA) $0

TOTAL$2027) $0
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Diagramll.1.1. Transfer FlowDiagram(% of Total Transfer)
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SPP 1.0 %
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SINK
FLOWS > 5%
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Associated Electric Cooperatialancing Authority AredAECIResults

Study Structure and Assumptions

TransferSensitivity

Amount

Source

Sink

Year

PJIM to LG&E/KU

300MW

PJM

LG&E/KU

2025

Load FlowCases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraints attributable to the requested transfer for the contingency and sdestaréslted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablell.2.1. Pass O¢ Transmission System Impacigth No Enhancementg AECI
The following tablédentifies significanAECthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

AECI

None ldentified

Scenario Explanations:

1.N/A
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Tablell.2.2.Pass X Potential FutureTransmission System ImpactsAECI
The following table depicts thermal loadingsAECtransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

AECI

None Identified

Scenario Explanations:

1. N/A
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Tablell.2.3. Potential Solutions for Identified Problems AECI

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Requied -- --

AECITOTALS$2021) $0D

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsdeginzpjrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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tfly

Duke Carolinag8alancing Authority AregDECJResults

Study Structure andAssumptions

TransferSensitivity

Amount

Source

Sink

Year

PJIM to LG&E/KU

300MW

PJIM

LG&E/KU

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraiatfributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablell.3.1. Pass Og Transmission System Impaciath No Enhancementg DEC
The following table identifies significaDEGhermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEC

None ldentified

Scenario Explanations:

1. N/A
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Tablell.3.2.Pass X Potential FutureTransmission System ImpactsDEC
The following table depicts thermal loadings@ECQransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with albposed enhancements to the transmission system.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEC

None Identified

Scenario Explanations:

1. N/A
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Tablell.3.3. Potential Solutions for Identified Problems DEC

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

. . Estimated Planning Level
Item Potential Solution Need Date Cost Estimate
-- NonelIdentified -- $0
DECTOTAIL($2021) $0@®

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiimg jrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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Duke Progress Eagalancing Authority AredDEPEResults

Study Structure andAssumptions

TransferSensitivity Amount Source Sink Year

PJIM to LG&E/KU 300MW PJIM LG&E/KU 2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraiatfributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablell.4.1. Pass O¢ Transmission System Impacigth No Enhancementg DEPE
The following table identifies significaDEPEhermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Rating | Without With

Limiting Element (MVA) | Request| Request

Contingency

Scenario

Project

DEPE

None Identified - = - -

Scenario Explanations:

1.N/A
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tfly

The following table depicts thermal loadingsiE PEransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with ptbposed enhancements to the transmission system.
Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEPE

None Identified

Scenario Explanations:

1. N/A
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Tablell.4.3. Potential Solutions for Identified Problems DEPE

The following table lists argotential solutionsthat were identifiedto address theattributable constraints
based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvementstthe transmission system were modeled in the cases. Changes to system
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- NoneRequired -- --

DEPE TOTA$2021) $0 @

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiimg jrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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Duke Progress West (DEPYRAsults

Study Structure and Assumptions

TransferSensitivity Amount Source Sink Year

PJIM to LG&E/KU 300MW PJM LG&E/KU 2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraints attributable to bguested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablell.5.1. Pass O¢ Transmission System Impacigth No Enhancementg DEPW
The following table identifies significaDEPWhermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Rating | Without With

(MVA) Request | Request Contingency

Limiting Element

Scenario

Project

DEPW

None ldentified - = - -

Scenario Explanations:

1.N/A
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tfly

The following table depicts thermal loadingsEPWransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the trigagm system.
Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

DEPW

None Identified

Scenario Explanations:

1. N/A
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Tablell.5.3. Potential Solutions for Identified Problems DEPW

The following table lists anyotential solutionghat were identifiedto address theattributable constraints

based on the assumptions used in this studymust be noted that changes to the loadrécast, and/or
changes in the expansion plan cowdcur andwould impact the results of this study. In addition, the
currently projected improvements to the transmission system were modeled in the cases. Changes to system
conditions and/or the transmggon expansion plans could also impact the results of this study.

. . Estimated Planning Level
Item Potential Solution Need Date Cost Estimate
- None Required -- $0
DEPWTOTAL$2021) $0 @

(1) Total planning level cost estimate does notinclude@2 a i 2F LINR2SOda GKIFIG FNB AyOf dzZRSR Ay [ ¢
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeinceinand the cost to
support the study transfer could be grer than the total shown above if any of these @rcts are delayed or cancelled.
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Gulf Power (GPResults

Study Structure and Assumptions

TransferSensitivity Amount Source Sink Year

PJIM to LG&E/KU 300MW PJM LG&E/KU 2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraints attributable to the requested transfer for the contingency and sdestaréslted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablell.6.1. Pass @; Transmission System Impacigth No Enhancementg GP
The following table identifies significa@Pthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Rating | Without With

(MVA) Request | Request Contingency

Limiting Element

Scenario

Project

GP

Noneldentified - - - .

Scenario Explanations:

1.N/A
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Tablell.6.2. Pass X Potential FutureTransmission System ImpactsGP
The following table depicts thermal loadings@Ptransmission facilities that could become potential constraints in future years or with different

gueuing assumptions but are not overloaded in the study year with all proposed enhancements to the transmission system.
Thermal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

GP

None Identified

Scenario Explanations:

1. N/A
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Tablell.6.3. Potential Solutions for Identified Problems GP

The following table lists anyotential solutionghat were identifiedto address theattributable constraints

based on the assumptions used in this studymust be noted that changes to the load forecast, and/or
changes in the expansion plan could occur and would impact the results of this study. In addition, the
currently projected improvements to the transmission system were modeled in the cases.eShasgstem
conditions and/or the transmission expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Required -- --

GPTOTAI$2023) $0 @

om0 ¢20lFf LIXFTYyyAy3a tS@St 0O02ad SadAYIGS R2Sa y2i AyOfamwRilaré KS 024l
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiimg jrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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Louisville Gas & Electric and Kentucky UtilitBalancing Authority AredLG&E/KUResults

Study Structure and Assumptions

HAOWMW2Y 2YAO

tfly

TransferSensitivity

Amount

Source

Sink

Year

PJIM to LG&E/KU

300MW

PJIM

LG&E/K

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables belovwdentify any constraints attributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constitaises doother facilities.

Tablell.7.1. Pass O¢ Transmission System Impacigth No Enhancementg LG&E/KU
The following table identifies significabG&E/KUthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without With
Request | Request

Contingency

Scenario

Project

LG&E/KU

None ldentified

ScenaricExplanations:

1.N/A
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tfly

The following table depicts thermal loadings ldB&E/KUtransmission facilities that could become potential constraints in future years or with
different queuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

LG&E/KU

None Identified

Scenario Explanations:

1. N/A
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Tablell.7.3. Potential Solutions for Identified Problems LG&E/KU

The following table lists argotential solutionsthat were identifiedto address theattributable constraints

based on the assumptions used in this studymust be noted that changes to the load éoast, and/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvements to the transmission system were modeled in the cases. Changes to system
conditions and/or the transmissin expansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Required -- --

LG&E/KUTOTAL$2021) $0@

om0 ¢2iFf LXFYyyAy3 tS@St Oz2zaid SaidAYFdS R2Sa y2i0 AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeiimg jrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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PowerSouthBalancing Authority AregPS) Results

Study Structure andAssumptions

TransferSensitivity

Amount

Source

Sink

Year

PJIM to LG&E/KU

300MW

PJIM

LG&E/K

2025

Load Flow Cases

2021SeriesVersion 1ISERTP ModelSummer Peak

Transmission System Impacts

The following tables below identify any constraiatfributable to the requested transfer for the contingency and scenario that resulted in the most
significant loadings for the conditions studied. Other unit out scenarios or contingencies may also result in constiadses éo other facilities.

Tablell.8.1. Pass O¢ Transmission System Impacigth No Enhancementg PS
The following table identifies significaRBthermal constraints without any enhancements to the transmission system.

Thermal Loadings (%)

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

PS

None ldentified

Scenario Explanations:

1.N/A
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Tablell.8.2. Pass X Potential FutureTransmission System ImpactsPS
The following tabladepicts thermal loadings d®Stransmission facilities that could become potential constraints in future years or with different

gueuingassumptions buare not overloaded in the study year with all proposed enhancements to the transmission system.
Themal Loadings (%)

tfly

Area

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

PS

None Identified

Scenario Explanations:

1. N/A
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Tablell.8.3. Potential Solutions for Identified Problems PS

The following table lists argotential solutionsthat were identifiedto address theattributable constraints

based on the assumptions used in this studiymust be noted that changes to the load foregaahd/or
changes in the expansion plan couldcur andwould impact the results of this study. In addition, the
currently projected improvements to the transmission system were modeled in the cases. Changes to system
conditions and/or the transmission pansion plans could also impact the results of this study.

Estimated Planning Level

Item Potential Solution Need Date Cost Estimate

-- None Required -- --

PSTOTAL$2021) $0W

om0 ¢2iFf LIXFYyyAy3 tS@St Oz2aid SaidAYFdS R2Sa y2i AyOfamR@lad KS 024
scheduled to be completed by June 1st of the study year. The studied transfer depends on these projectsseeigjrand the cost to
support the study transfer could be greater than the total shown above if any of these projects are delayed or cancelled.
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