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Executive Summary

The Southeast Inter-Re gi on al Participation Process
identified five Economic Planning Scenarios to be evaluated under the SIRPP process.
The SIRPP study coordination team has performed analyses to assess the performance
of the transmission systems of the Participating Transmission Owners for the five
scenarios identified by the SIRPPSG. The assessments include the identification of
potentially limiting facilities, the impact of the transfers on these facilities, and the
contingency conditions causing the limitations. The assessments also provide potential
solutions to alleviate the limitations, planning-level cost estimates, and the projected
need-date for projects to accommodate the power flows associated with the transfers in
the five Economic Planning Scenarios. Additionally, projects are identified as potential
solutions to address the identified constraints and are based on the economic
assumptions used in this study. It must 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. 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 study. Planning staff of the Participating Transmission Owners
performed the assessments and the results are summarized in this report.

The following economic transfer scenarios were assessed under summer peak
conditions according to the reliability criteria of each of the Participating Transmission
Owners:

e HVDC Injection in Duke to VACAR 1 3000 MW (2016, Step 1
Evaluation)
A Type of Transfer: Generation to Generation
A Source: A new generator interconnecting to a new 500 kV
transmission line that connects the following substations:
e Asbury (A new substation halfway between Oconee and
Newport on the Oconee i Newport 500 kV transmission line)
e South Mountain (A new substation two thirds of the way
between Jocassee and Cliffside on the Jocassee i Cliffside
500 kV transmission line)
A Sink: Generation within VACAR.
e This transfer will be allocated to the participating
transmission owners in VACAR by the ratio shown in Table 1
below.

St ake
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Table 1: HVDC Injection in Duke to VACAR

T Sink Allocation

Participation Factor
Participating Transmission Owners (%) MW Allocation
Progress Energy Carolinas 30.00% 900
Duke Energy 46.67% 1400
South Carolina Electric & Gas 11.67% 350
SCPSA 11.67% 350
Total 100.00% 3,000

e South Carolina Regional Transmission Planning Participants
(ASCRTPO) t o 1600 MW (2@l6, Step 1 Evaluation)
A Type of Transfer: Generation to Load
A Source: Generation within the SCRTP
e The generation to source the transfer will be based upon the
load serving ratio of SCE&G and SCPSA provided that there
S sufficient e X i-psetaiknog tgoensuppi v
transfer amount. The resulting allocation is shown in Table 2
below.
A Sink: Uniform load scale of the PJM West area.
e In 2016, it is anticipated that First Energy and Duke Midwest
will both be part of PJM West and, therefore, they will be
included in the sink of this transfer. The resulting allocation is

shown in Table 3 below.

Table 2: SCRTP to PIJM West 1 Source Allocation

Participation Factor
Participating Transmission Owners (%) MW Allocation
South Carolina Electric & Gas 51.59% 516
SCPSA 48.41% 484
Total 100.00% 1,000
Table 3: SCRTP to PJM West 1 Sink Allocation
Participation
PJM West Participants Factor (%) MW Allocation
Allegheny Power 10.08% 101
First Energy 17.44% 174
American Electric Power 27.51% 275
Duke Energy Midwest (Ohio & Kentucky) 6.62% 66
Dayton Power & Light 4.32% 43
Duqguesne 3.86% 39
Commonwealth Edison 30.16% 302
Total 100.00% 1,000
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e South Carolina Regional Transmission Planning Participants
(ASCRTPO) T 10@ MWV2A16, Step 1 Evaluation)
A Type of Transfer: Generation to Generation
A Source: Generation within the SCRTP
e The generation to source the transfer will be based upon the
load serving ratio of SCE&G and SCPSA provided that there
S sufficient e X i-psetaiknog tgoensuppl v
transfer amount. The resulting allocation is shown in Table 4
below.
nk: within TVAGO6s ar

A Si Generat i cea.

Table 4: SCRTP to TVA 1 Source Allocation

Participation Factor
Participating Transmission Owners (%) MW Allocation
South Carolina Electric & Gas 51.59% 516
SCPSA 48.41% 484
Total 100.00% 1,000

e PJM Westto VACAR 1 1000 MW (2016, Step 1 Evaluatio n)
A Type of Transfer: Load to Generation
A Source: Uniform load scale of the PJIM West area.

e In 2016, it is anticipated that First Energy and Duke Midwest
will both be part of PJM West and, therefore, they will be
included in the source of this transfer. The resulting
allocation is shown in Table 5 below.

A Sink: Generation within VACAR.

e This transfer will be allocated to the participating
transmission owners in VACAR by the ratio of their load to
the total load of all of the participating transmission owners
in VACAR. The resulting allocation is shown in Table 6
below.

Table 5: PIJM West to VACAR 1 Source Allocation

Participation
PJM West Participants Factor (%) MW Allocation
Allegheny Power 10.08% 101
First Energy 17.44% 174
American Electric Power 27.51% 275
Duke Energy Midwest (Ohio & Kentucky) 6.62% 66
Dayton Power & Light 4.32% 43
Duquesne 3.86% 39
Commonwealth Edison 30.16% 302
Total 100.00% 1,000
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Table 6: PJM West to VACAR 1 Sink Allocation

Participation Factor

Participating Transmission Owners (%) MW Allocation
Progress Energy Carolinas 30.93% 309
Duke Energy 45.99% 460
South Carolina Electric & Gas 11.91% 119
SCPSA 11.17% 112

Total 100.00% 1,000

e Progress Energy Carolinas to the Southeast

Evaluation)

A Type of Transfer: Generation to Generation

A Source: Five injection points of 400 MW each at the following

substations in the Carolinas

i 2000 MW (2020, Step 1

Southport 230 kV Substation (Bus # 304601)

Morehead City 115 kV Substation (Bus # 304060)
Bayboro 230 kV Substation (Bus # 304462)
Scotts Hill 230 kV Substation (Bus # 304501)

[ ]

o

[ ]

e Morehead Wildwood 230 kV Substation (Bus # 304497)

A Sink: Generation within the Southeast Sub-Region of SERC and
the FRCC.

e 300 MW will sink to the transmission owners in the FRCC
that have ties to the Southern Balancing Authority.

e 1700 MW will sink to the transmission owners in the
Southeast Sub-Region and will be allocated based upon the
ratio of their load to the total load included in the sub-region.
The resulting allocation is shown in Table 7 below.

A Participating Transmission Owners coordinated with the FRCC in
order to identify constraints within the FRCC, as well as potential

solutions that are attributable to this transfer request.

Table 7: Progress Energy Carolinas to the Southeast

T Sink Allocation

Participation Factor
Partic ipating Transmission Owners (%) MW Allocation
Southern Balancing Authority 81.0% 1620
SMEPA 1.6% 32
PowerSouth 2.4% 48
FRCC 15.0% 300
Total 100.00% 2,000
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Study Criteria

The study criteria with which results were evaluated included the following reliability
elements:
e NERC Reliability Standards

e Individual company criteria (voltage, thermal, stability, and short circuit)

Case Development

e For year 2016 evaluations, the 2010 MMWG, 2016 Summer Peak case was used
for systems external to the systems of the Participating Transmission Owners as
a starting point for the analysis.

e For year 2020 evaluations, the 2010 MMWG, 2021 Summer Peak case was used
for systems external to the systems of the Participating Transmission Owners as
a starting point for the analysis.

e Each Participating Transmission Owner provided an updated, detailed internal
model (or idevs) for 2016 and 2020 that was utilized to update the MMWG cases,
if necessary.

e Each Participating Transmission Owner included all Confirmed, long-term firm
transmission reservations and potential roll-over of Confirmed, long-term firm
transmission reservations while assessing their respective area.

Methodology

e 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 may be performed if circumstances warrant.

e The Participating Transmission Owners exchanged contingency and monitored
element files so that each tested the | mpact of t he ot her
contingencies on its transmission system.

e A Step 1 evaluation consists of a high level screen of the requested transfer. The
high level screen identifies transfer constraints and likely transmission
enhancements to resolve the identified constraints. The Step 1 Evaluation
reports out on elements of 161 kV and higher; and where warranted by the
transmission owner, elements operating at lower voltage levels. The Participating
Transmission Owners will also provide approximate costs and timelines
associated with the identified transmission enhancements to facilitate the
stakehol dersdé6 determination of whether the
Step 2 evaluation.

e A Step 2 evaluation consists of a detailed evaluation of the requested transfer.
This evaluation will identify the final proposal of transmission enhancements to
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resolve the identified constraints. The Step 2 Evaluation reports out on all

el ements within each of the Participating

The Participating Transmission Owners will also provide detailed cost estimates
and timelines associated with the identified transmission enhancements to aid
wi t h t he stakehol der so det er mi natdi
enhancements. There were no Step 2 Evaluations during the 2010 i 2011
SIRPP Process.

Technical Analysis and Study Results

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 limits such that all Participating
Transmission Owners and Stakeholders are aware of potential issues and
appropriate steps can be identified to correct these issues.

Each Participating Transmission Owner reported results within their respective
service area based on:

o Thermal loadings greater than 90% for facilities that are negatively
impacted by the proposed transfers

o Vol tages appropriate to each Part.i
criteria

Assessment and Problem Identification

Each Participating Transmission Owner ran assessments for their corresponding
service territory. Each Participating Transmission Owner applied their respective
reliability criteria for its facilities and documented the reliability constraints
resulting from their assessments.

Solution Development

The Participating Transmission Owners, with input from the Stakeholders after
the preliminary results have been reported, will develop potential solution
alternatives due to the economic studies requested by the stakeholders.

The Participating Transmission Owners tested the effectiveness of the potential
solution alternatives using the same cases, methodologies, assumptions and
criteria described above.

For Step 1 evaluations, the Participating Transmission Owners developed rough,
planning-level cost estimates and construction schedules for the selected
solution alternatives.

on

ci

o
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e For Step 2 evaluations, the Participating Transmission Owners developed
detailed cost estimates and construction schedules for the final transmission
enhancements identified. There were no Step 2 Evaluations during the 2010 i

2011 SIRPP Process.




Table 8: SIRPP Transfers - Potential Solution Summary

Entergy Southern TVA Duke SCE&G SCPSA PEC LKE Total
Facilities Facilities Facilities Facilities Facilities Facilities Facilities Facilities Cost
1-500/230
';'/\'/,\%CA;QO None 5-230 kV None KV None None 21 230 kY None 1'2‘_)%%38\/"\/
(3000 MW) Reported 1-115 kv Reported 2-230 kV Reported Reported Reported 1-115 kV
Cost $0 $95,100,000 $0 $49,500,000 $0 $0 $22,200,000 $0 $166,800,000
g?l\l/:le-\l;\?ets? None 1-230 kV None None None None None None 1-230 kV
Reported 4-115 kV Reported Reported Reported Reported Reported Reported 4-115 kv
(1000 MW)
Cost $0 $19,000,000 $0 $0 $0 $0 $0 $0 $19,000,000
SC.I?JAP to None 2-230 kV 87 161 kV None None None None None 2-230 kV
Reported 4-115 kV Reported Reported Reported Reported Reported 4-115 kV
(1000 MW) p p p p p p
Cost $0 $76,000,000 $32,900,000 $0 $0 $0 $0 $0 $108,900,000
E)J\I\//IAVC\:IKSRt None 17 230 kV None None None None 2230 kV None 37 230 kv
Reported 17 115kV Reported Reported Reported Reported Reported 171 115kV
(1000 MW)
Cost $0 $9,100,000 $0 $0 $0 $0 $17,200,000 $0 $26,300,000
14-230 kV
PEC to . 1-500 kV
17 138 kV . None None None 1-161 kV
Southeast 21 115 KV 1-230 kv 17 161 kV 1-230 kv Reported Reported 12- 230 kv Reported 1-138 kv
(2000 MW) 3-115 kV 5.115 KV
Cost $28,290,000 $164,000,000 @ $430,000 $45,000,000 $0 $0 $320,000,000 $0 $557,720,000

(1) Includes both Southern Company and FRCC Facilities.




HVDC Injection in Duke to VACAR

3000 MW
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HVDC to VACAR : Transfer Flows within the SIRPP

PJM CLASSIC

1.20

EXTERNAL WEST - EXTERNAL EAST

240 6.13%

HVDC_ INJ
SOURCE

CPLE
SINK

23.2%
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Study Structure and Assumptions

Duke Energy Carolinas Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table A.1. Transmission System Impacts T Duke Energy Carolinas

Thermal Loadings
(%)

AREA Limiting Element ?J?/lg) I\'\/’\g ;huoeustt R:(\;Egst Contingency Scenario Project
Duke McGuire 500/230 kV Al 1593.4 85.2 122.8 Woodleaf-Pleasant Garden 500 kV 1 McglGm P1
Duke McGuire-Riverbend 230 kV 1 617.5 75.3 102.4 McGuire-Riverbend 230 kV 2 Cli5Gm P2
Duke Newport-Morning Star 230 kV 1 2218.7 72.0 94.3 Newport-Richmond 500 kV 1 McglGm N/A
Duke Parkwood 500/230 kV 5 840.0 81.9 91.7 Parkwood 500/230 kV 6 0co3Gm Op Guide
Duke Shady Grove 230/100 kV 1 415.7 88.8 94.5 Shady Grove 230/100 kV 2 Cli5Gm N/A
Duke Newport 500/230 kV A5 1120 <70% 116.1 McGuire 500/230 kV Al CatlGm P3
Duke Antioch 500/230 kV 2 840 80.4 89.2 Antioch 500/230 kV 1 BellGm N/A
Duke Central-Shady Grove Tap White 230 kV 2 506.7 82.3 89.5 Central-Shady Grove Tap Black 230 kV 1 Cli5Gm N/A

Scenario Explanations:

BellGm i Belews Creek 1 Generator Offline
CatlGm i Catawba 1 Generator Offline
Cli5Gm i Cliffside 5 Generator Offline
McglGm i McGuire 1 Generator Offline
0Oco3Gm i Oconee 3 Generator Offline

12
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Table A.2. Transmission System Losses 1 Duke Energy Carolinas

Losses (MW)

Area Without Request With Request Delta (MW)
Duke 461.6 567.0 105.4
Table A.3. Potential Solutions for Identified Problems i Duke Energy Carolina s

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

ltem Potential Solution Estimated Need Estimated

Date Cost
Install 230 kV Reactors on Low-side of
Pl McGuire 500/230 kV Transformer Al 2016 $10,000,000

Install 230 kV Reactors on McGuire-

P2 Riverbend 230 kV Lines 2016 $10,000,000
P3 | Add 500/230 kV Transformer at Newport 2016 $29,500,000
TOTAL ($2011) $49,500,000 @
(1) Total cost does not include the costofpr oj ects that are included in Duke Energy

scheduled to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016.
If any of these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.

13
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Diagram A.1. Approximate Location o f Potential Solutions i Duke Energy
Carolinas

-LEGEND B-Duke

!« LKE [J-GTC | -Southern| .SCE&G
B-Entergy lI'MEAG [l -SMEPA  [.SCPSA
M-tva [l-Dalton|ll-PS "+Progress
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Study Structure and Assumptions

Entergy Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table A.4. Transmission System Impacts - Entergy
Thermal Loadings %
AREA Limiting Element ?Gi'/rf) I\'\/’\g ;huoeustt Rc\e/g:}r;st Contingency Scenario Project
Entergy None |dentified N/A

15
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Table A.5. Transmission System Losses 1 Entergy

Losses (MW)

Area Without Request With Request Delta (MW)
EES 588.5 589.5 1.0
Table A.6. Potential Solutions for Identified Problems 1 Entergy

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0 @
(1) Tot al cost does not include the cost of projectseddedat are

to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.

16
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LKE Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table A.7. Transmission System Impacts T LKE

Thermal Loadings

(%)

AREA

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

LKE

None Identified

N/A

17
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Table A.8. Potential Solutions for Identified Problems T LKE

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $o®
(1) Total cost does not include the cost of projects that

completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of these
projects are delayed or cancelled, the cost to support the study transfer would be greater than the total shown here.

18
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Revisions made to cases for internal screens

Table A.9. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)

No Load Serving Entity in the LKE balancing authority has requested CBM to be reserved on the LKE
transmission system.

Table A.10. Trans mission Reliability Margins Modeled (TRM)

Transmission Owner Interface Amount (MW)

For non-flowgate facilities on the LKE system, a 5% margin of rated capability was reserved for TRM. For
existing flowgates, the minimum of either a 5% margin of rated capability or the flowgate rating
determined from the ATC process was reserved for TRM.

19
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Study Structure and Assumptions

Progress Energy Carolinas Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table A.11. Transmission System Impacts

I Progress Energy Carolinas

Thermal Loadings
(%)

AREA Limiting Element ?l\i?/lg) I\'\/’\g ;huoeustt R:(\;Egst Contingency Scenario Project
PEC Rockingham i Lilesville 230 kV Ckt.1 398 80 108.2 Rockingham i Lilesville 230 kV Ckt.2 1 P1
PEC Rockingham i Lilesville 230 kV Ckt.2 398 80 108.1 Rockingham i Lilesville 230 kV Ckt.1 1 P1
PEC Greenvilei TVAG6s Everett 230 kV 436 93.6 101.1 Wilson i Greenville 230 kV 1 p2
PEC RTP i Durham 230 kV 539 95.5 98.5 Method i Prison Farm and Method i Blue Ridge 230 kV 2 N/A
PEC Rockingham i West End 230 kV # 1 507 91.5 94.8 Rockingham i West End 230 kV # 2 1 N/A
PEC Durham i E. Durham 230 kV 797 91.6 93.7 Mayo i Durham 500 kV 2 N/A
PEC Laurinburg 230/115 Transformer #1 224 88.1 90.0 Laurinburg 230/115 Transformer #2 1 N/A
PEC Laurinburg 230/115 Transformer #2 224 88.1 90.0 Laurinburg 230/115 Transformer #1 1 N/A

Scenario Explanations:
17 Brunswick #1 Offline
21 Harris Offline

20
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Table A.12. Transmission System Losses i Progress Energy Carolinas

Losses (MW)

Area Without Request With Request Delta (MW)
PEC 234.2 260 25.8
Table A.13. Potential Solutions for Identified Problems I Progress Energy Carolinas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

ltem Potential Solution Estimated Need Estimated
Date Cost
Construct a new approximate 14 miles 230
kV line (6-1590 MCM ACSR) between
P1 | Rockingham 230 kV Sub and Lilesville 230 2016 20,000,000
kV Sub in 2016
Accelerate the construction a new
approximate 30 miles of 230 kV line (1-
P2 | 1590 MCM ACSR) between Greenville and 2016 2,200,000
Kinston DuPont 230 kV Sub from 2017 to
2016.
TOTAL ($2011) $22,200,000 @
(1) Tot al cost does not include the cost of projects that are ir

be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.

21



Southeastinter -Regional Transmission Planning
2010/11 Economic Sensitivity ResultsFinal
August, 2011

Diagram A .2. Approximate Location of Potential Solutions i Progress Energy
Carolinas

WeDuke
" Lke -CTC M -Southern BL.SCE&G
M-Entergy IIFMEAG [l -SMEPA  IhSCPSA
WA .*Daiton.-PE-} W -Progress
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Study Structure and Assumptions

SCPSA Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table A.14. Transmiss ion System Impacts 7 SCPSA
Thermal Loadings
(%)
. Rating Without With A . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
SCPSA Bluffton 230/115 kV 1 250/300 89.0 90.9 Bluffton 230/115 kV 2 N/A
SCPSA Bluffton 230/115 kV 2 250/300 89.0 90.9 Bluffton 230/115 kV 1 N/A
SCPSA Bluffton 230/115 kV 3 100/120 89.7 91.7 Bluffton 230/115 kV 1 or 2 N/A
SCPSA Lexington-Lyles 115 kV 133/153 84.4 92.2 Silver Lake-Lyles 115 kV N/A

23
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Table A.15. Transmission System Losses 1 SCPSA

Losses (MW)

Area Without Request With Request Delta (MW)
SCPSA 118.1 126.7 8.6
Table A.16. Potential Solutions for Identified Problems T SCPSA

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Total cost does not include the cost of projects that are

to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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South Carolina Electric & Gas Screen

Study Structure and Assumptions

Table A.17. Transmission System Impacts

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

T South Carolina Electric & Gas

Thermal Loadi ngs

(%)

AREA

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

SCE&G

None Identified

N/A
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Table A.18. Transmission System Losses 1 South Carolina Electric & Gas

Losses (MW)

Area Without Request With Request Delta (MW)
SCEG 117.2 132.7 15.5
Table A.19. Potential Solutions for Identified Problems 1 South Carolina Electric & Gas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Total cost does not include the cost of projects that are

be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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Study Structure and Assumptions

Southern Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table A.20. Pass 0 i Transmission System Impacts With No Enhancements T Southern
Thermal Loadings
(%)
. Rating Without With A . .
AREA Limiting Ele ment (MVA) Request Request Contingency Scenario Project
Southern 382522 SONAT ELL J 230 383020 TALBOT CO 12301 433 99.2 101.0 380013 BONAIRE 500 382345 SMARR 5001 9 P4
Southern 380094 BIO 230 380105 VANNA 2301 433 94.3 101.3 306105 BOCONEE 500 380011 S HALL 500 1 13 Pl
Southern 380848 PINEGROVE 115 381464 HAZLEJ 1151 114 99.8 102.1 380843 VIDALIA 115 381476 W LYONS J2 1151 14 P2
Southern 339100 6RUSSEL 230 380104 LEXINGTON 2301 596 96.8 103.3 306105 BOCONEE 500 380011 S HALL 500 1 13 P1
Southern 383067 CANDLER 230 383073 BRASELTON 2301 509 84.3 106.2 380003 NORCROSS 500 380011 S HALL 5001 2 P3
Southern 382035 S HALL 230 383067 CANDLER 2301 509 90.5 112.3 380003 NORCROSS 500 380011 S HALL 5001 2 P3
Table A21. PassliTransmi ssion System | mpacts Wi t,iP2 P P4pioSo@rrnEnhancement fAP1
Thermal Loadings %
. Rating Without With A . .

AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Southern 381612 FISHING CRK 115 381653 FISHINGCK J 115 1 188 99.6 100.1 380147 BRANCH + 230 380148 GORDON 2301 9 P5
Southern 381653 FISHINGCK J 115 381664 W MILLEDGVL 115 1 188 99.6 100.2 380147 BRANCH +230 380148 GORDON 2301 9 P5
Southern 380147 BRANCH + 230 380172 W MILLEDGVL 230 1 596 99.3 100.6 380013 BONAIRE 500 382345 SMARR 500 1 9 P5
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Table A.22. Pass 2 i Transmission System Impacts With - Pr oposed Enhancement i BdutherP 2, P3, P4, P50
Thermal Loadings
%

AREA Limiting Element ?GE/% I\?\C\g ;huoeustt Rt\elt\th:gst Contingency Scenario Project
Southern | 306105 8OCONEE 500 380011 S HALL 500 1 2598 85.2 90.1 380021 MOSTELLER 500 382499 CONASAUGA 500 1 3 N/A
Southern | 381813 R_S BAINBRG 230 407620 SUB20 2301 488 90.0 90.4 387528 SINAI3 115 403153 WOODRUFF TP2115 1 15 N/A
Southern | 385058 FAYETVIL 230 385897 CO LINE6 230 1 502 90.0 90.5 385123 BILLNGSS 500 385178 AUTAUSSS 500 1 10 N/A
Southern | 380847 BAXLEY 115 381098 BRENTWOOD 1151 91 86.0 90.5 380008 VOGTLE 500 380009 W MCINTOSH 500 1 14 N/A
Southern | 380160 HATCH  + 230 380164 UNION SCHL 230 1 509 90.1 90.6 380015 THALMANN 500 382380 THAL LS1 2301 15 N/A
Southern | 380147 BRANCH + 230 380172 W MILLEDGVL 230 1 596 89.6 90.6 380013 BONAIRE 500 382345 SMARR 500 1 9 N/A
Southern | 384475 DEMOP TS 115 384832 NAHEOSS 1151 112 90.4 90.7 384470 GREENCO3 115 385243 BW-BOGUE 1151 1 N/A
Southern | 384996 POWERSYS 230 385058 FAYETVIL 2301 502 91.0 91.5 385123 BILLNGSS 500 385178 AUTAUSS8 500 1 10 N/A
Southern | 380170 S GRIFFIN 230 380746 S GRIFFIN 1151 298 91.2 91.6 380736 OHARA 115 380739 BONANZA 1151 2 N/A
Southern | 380024 N TIFTON 500 380222 N TIFTON 2301 1536 91.5 91.7 382500 RACCOON CK 500 382510 RACCOON CK 230 1 15 N/A
Southern | 370308 6SRS 230 380115 VOGTLE +2301 1020 79.6 91.7 380008 VOGTLE 500 380009 W MCINTOSH 500 1 14 N/A
Southern | 381811 BUSHNELL 115 381829 HOLT 1151 63 89.3 92.1 380223 DOUGLAS 230 382516 STUMP CRK 2301 8 N/A
Southern | 384484 CUBA 115 388045 KEWNE TP 1151 117 91.9 92.2 384471 GREENCO6 230 388006 LAUDRDL E 230 1 11 N/A
Southern | 380147 BRANCH _+ 230 380148 GORDON 2301 497 90.6 92.2 380013 BONAIRE 500 382345 SMARR 500 1 9 N/A
Southern | 380150 BONAIRE 230 380804 BONAIRE 1151 400 92.0 92.4 380150 BONAIRE 230 380804 BONAIRE 1152 2 N/A
Southern | 380150 BONAIRE 230 380804 BONAIRE 1152 400 92.0 92.4 380150 BONAIRE 230 380804 BONAIRE 1151 2 N/A
Southern | 380093 CENTER PR 230 381311 ATHENA 2301 596 19.1 92.6 306105 SOCONEE 500 380011 S HALL 5001 13 N/A
Southern | 380618 S COLUMBUS 115 381102 FT MITCHELL 115 1 124 92.3 92.9 382500 RACCOON CK 500 383021 LONGLEAF 500 1 9 N/A
Southern | 381102 FT MITCHELL 115 381114 FTBENAL 1151 124 92.2 92.9 382500 RACCOON CK 500 383021 LONGLEAF 500 1 9 N/A
Southern | 385003 GRANTMIL 115 385191 MTSITETP 1151 138 92.3 93.1 384988 S.JEFF 3 115 384989 S.JEFF6 2301 7 N/A
Southern | 380033 ADAMSVILLE 230 380036 JACK MCD 230 1 485 92.2 93.2 380036 JACK MCD 230 380041 PEACHTREE 2301 18 N/A
Southern | 384740 GKNW LD 115 385257 HALACLTP 1151 107 92.8 93.8 384514 S MONTG3 115 384547 PINEDALE 1151 4 N/A
Southern | 381882 N CAMILLA 230 382510 RACCOON CK 230 1 509 93.9 94.3 380218 S BAINBRDGE 230 384601 FARLEY 6 2301 15 N/A
Southern | 380612 FIRST AVE + 115 380616 BLNCHARD IP 115 1 199 94.5 94.7 380614 BROOKHAVEN 115 381561 RIVERFRONTJ 115 1 17 N/A
Southern | 380821 MILLEDGEVL 115 381612 FISHING CRK 115 1 188 94.4 95.0 380147 BRANCH _+ 230 380148 GORDON 2301 9 N/A
Southern | 380681 MITCHELL 115 380682 LESTER 1151 124 94.3 95.0 380024 N TIFTON 500 380222 N TIFTON 2301 8 N/A
Southern | 380580 CLITO 115 381483 DOVER TP 1151 63 88.8 95.1 380008 VOGTLE 500 380009 W MCINTOSH 500 1 8 N/A
Southern | 380009 W MCINTOSH 500 381424 W MCINTOSH2 230 1 1350 84.4 95.6 381421 W MCINTOSH1 230 389001 MCINTOSH 230 1 12 N/A
Southern | 384504 CLANT TP 115 384733 CRHTAP 1151 138 95.3 95.9 384489 N SELMA6 230 385500 AUTAUG6 230 1 11 N/A
Southern | 384942 E.PRATVL 115 385898 CO LINE3 1151 216 95.9 96.0 384512 SNOWDN8 500 385178 AUTAUSSS 500 1 5 N/A
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Thermal Lo adings

%

AREA Limiting Element ?ﬁg}g I\'\,’\Q ;huoeustt Rggﬂ;st Contingency Scenario Project
Southern | 380508 LANGSTON 115 381451 JIMPS JCT 1151 124 93.3 96.0 380843 VIDALIA 115 381625 LOOP RD 1151 14 N/A
Southern | 384310 RAINBOW 115 385415 N CEDAR TP 1151 112 95.7 96.2 384234 CLAY 6 230 384247 ONEONTA6 230 1 6 N/A
Southern | 384475 DEMOP TS 115 384476 CEMEX 1151 138 96.5 96.7 384471 GREENCO6 230 388006 LAUDRDL E 230 1 11 N/A
Southern | 384428 MITCHDAM 115 384733 CRHTAP 1151 138 96.5 97.1 384489 N SELMA6 230 385500 AUTAUG6 230 1 11 N/A
Southern [ 384240 LEEDSTS3 115 385003 GRANTMIL 1151 138 98.1 98.9 384988 S.JEFF 3 115 384989 S.JEFF6 2301 7 N/A
Southern | 380691 BLAKELY PR 115 380692 BLAKELY 2 1151 125 98.9 99.0 380715 CEDAR SP J 115 384594 WEBB3 1151 15 N/A
Southern | 384329 LOOK MTN 115 384331 ATTALLA3 1151 112 97.8 99.2 384324 GADSDEN 115 385289 ELMWOOD 1151 19 N/A
Southern | 387500 ALFORD T 115 387910 BAY CNTY 1151 67 99.2 99.4 387310 SHOAL RV 230 387915 SHAKY JO 2301 15 N/A

Scenario Explanations:
171 Barry 5 Unit Offline 1071 Harris 1 Unit Offline
21 Branch 4 Unit Offline 117 Kemper Unit Offline
31 Bowen 4 Unit Offline 127 Kraft 3 Unit Offline
47 Farley 1 Unit Offline 137 McDonough 5 Units Offline
51 Farley 2 Unit Offline 147 Mcintosh CC 11 Unit Offline
61 Gadsden 2 Unit Offline 157 Smith CC 3 Unit Offline
71 Gorgas 10 Unit Offline 167 Vogtle 1 Unit Offline
81 Hatch 1 Unit Offline 177 Vogtle 1 Unit Offline
91 Hatch 2 Unit Offline 18 1 Wansley 1 Unit Offline
191 Watson 5 Unit Offline
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HVDC to VACAR Transfer Flows within Southern
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Table A.23. Transmission Syste m Losses 1 Southern

Losses (MW)

Area Without Request With Request Delta (MW)
Southern 1217.9 1211.7 -6.2
Table A.24. Potential Solutions for Identified Problems T Southern

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions

used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Iltem

Potential Solution

Estimated Need
Date

Estimated
Cost

P1
(@)

Construct approximately 46 miles of
new 2-1351 bundled ACSR 230 kV
transmission line at 100 °C from
Russell Dam to Athena.

6/1/2016

$57,000,000

P2

Replace the existing 350 AAC
jumpers at Pinegrove with 500 AAC
jumpers

6/1/2016

$100,000

P3

Reconductor approximately 8.39
miles of 230 kV transmission line
with bundled 2-1033 ACSR at 100
°C from South Hall to Spout.
Construct approximately 12 miles of
1351 ACSR 230 kV transmission
line at 100 °C from Suwanee to
Spout.

6/1/2016

$20,000,000

P4

Reconductor approximately 8.5
miles with 1033.5 ACSR 230 kV
transmission line at 100°C from
Sonat Ellerslie to Talbot Co 1

6/1/2016

$9,000,000

PS5

Reconductor approximately 5.8
miles with 795 ACSR 115kV
transmission line at 100°C from
Fishing Creek to W. Milledgeville
Reconductor approximately 6.2
miles with bundled 1351 ACSR
230kv transmission line at 100°C
from Branch to W. Milledgeville and
upgrade bus, line trap and jumpers
at W. Milledgeville substation

6/1/2016

$9,000,000

TOTAL ($2011)

$95,100,000 @

(1)
)

Construction lead time is approximately 5 years.
Tot al cost does not

include

t he

cost of

projects

t hat

to be completed by 6/1/2016. The studied transfer depends on these projects being in-service by 6/1/2016. If any
of these projects are delayed or cancelled, the cost to support the study transfer would be greater than the total

shown above.
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Diagram A.3. Approximate Location of Potential Solutions i Southern
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Revisions made to cases f or internal screens

Table A.25. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
923275 DUKE AEC LOAD 50
845579 EES SMEPA LOAD 163
923263 EES AEC LOAD 150
911948 EES OPC LOAD 50
705289 EES DUKE 100
911949 EES DUKE 50
735231 SOCO DUKE 50
735232 SOCO DUKE 25

73164503 PS OPC LOAD 20
147615 DUKE OPC LOAD 465
147617 SCPSA OPC LOAD 296
147616 SCEG OPC LOAD 285
147613 TVA OPC LOAD 310
73509914 GTC TVA 200
72133712 DUKE MEAG 50
Table A.26. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)
Southern Duke 310
Southern TVA 400
Southern EES 100
Southern SCPSA 120
Southern SCEG 120

Table A.27. Transmission Reliability Margins Modeled (TRM)

Transmission Owner Interface Amount (MW)

Southern From Duke 195
GTC From Duke 106
MEAG From Duke 25
Dalton From Duke 3

Southern From Entergy 205

Southern From TVA 232
GTC From TVA 51
MEAG From TVA 12
Dalton From TVA 2
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TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amoun t Source Sink Year
HVDC to VACAR 3000 MW HVDC VACAR 2016

Table A.28. Transmission System Impacts T TVA

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Thermal Loading s
%

L Rating | Without With A . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
TVA John Sevier 2-Volunteer 2 161 kV 181.8 88.0 93.6 Volunteer-Phipps Bend 500 kV N/A N/A
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Table A.29. Transmission System Losses i TVA

Losses (MW)

Area Without Request With Request Delta (MW)
TVA 714.2 719.9 5.7
Table A.30. Potential Solutions for Identified Problems T TVA

The following projects are identified as potential solutions to address the identified constraints and are
based on the assumptions used in this study. It must 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. Changes to
system conditions and/or the transmission system expansion plans could also impact the results of this
study.

Iltem Potential Solution Estimated Need Date Estimated
Cost

- None ldentified - -

TOTAL ($2011) $0®

(1) Total cost does not include the cost of proj eeddledtobehat are i n
completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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Revisions made to cases for internal screens

Table A.31. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
74892009 MISO SOCO 100
74888435 MISO TVA 250
74888522 MISO TVA 161
74888178 MISO TVA 150
73670623 PIM TVA 200
74888408 MISO TVA 115
73441036 TVA PIM 300
73938841 TVA LGEE 3
74172585 EEI SOCO 50
74172608 EEI SOCO 50
74116414 TVA PIM 600
74861348 PIM TVA 300
74888001 MISO TVA 44

Table A.32. Capacity Benefit Margin Modeled (CBM)
Transmission Owner Interface Amount (MW)
Table A.33. Transmission Reliability Margins Modeled (TRM)
Transmission Owner Interface Amount (MW)
TVA* N/A N/A

*TVA applies a 5% TRM value to each facility within the TVA transmission system.
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Table A.34 . Total Cost of HVDC to VACAR 3000 MW Transfer

AREA Estcl:rggzed
Duke Subtotal $49,500,000
Entergy Subtotal $0
LKE Subtotal $0
Progress Subtotal $22,200,000
SCEG Subtotal $0
SCPSA Subtotal $0
Southern Subtotal $89,230,000
TVA Subtotal $0
TOTAL ($2011) $160,930,000
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South Carolina Regional Transmission Planning
Participants (ASCRTPO)

1000 MW
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SCRTP to PIM West : Transfer Flows within the SIRPP

EXTERNAL EAST
24.82%

CPLE
37.94%

SCPSA
SOURCE

SCEG
SOURCE
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Duke Energy Carolinas Screen

Study Structure and Assumptions

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table B.1. Transmission System Impacts i Duke Energy Carolinas

Thermal Loadings
(%)

. Rating Without With q " -
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Duke Great Falls-Wateree 100 kV 2 58.5 73.7 104.8 Catawba 2 Generator Contingency CatlGm Op Guide

Scenario Explanations:

CatlGm i Catawba 1 Generator Offline
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Table B.2. Transmission System Losses 1 Duke Energy Carolinas

Losses (MW)

Area Without Request With Request Delta (MW)
Duke 461.6 466.1 4.5
Table B.3. Potential Solutions for Identified Problems I Duke Energy Carolinas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Totalcostdoesnotinclude t he cost of projects that are included in Duke

be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of

these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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Study Structure and Assumptions

Entergy Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Case s

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table B.4. Transmission System Impacts i Entergy
Thermal Loadings
(%)
AREA Limiting Element ?ﬁi'/lg) |\-\/>\2 ;huoeustt R::}/gr;st Contingency Scenario Project
EES None Identified N/A
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Table B.5. Transmission System Losses 1 Entergy

Losses (MW)

Area Without Request With Request Delta (MW)
EES 588.5 592.3 3.8
Table B.6. Potential Solutions for Identified Problems 1 Entergy

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Totalcostdoesnoti ncl ude the cost of projects that are included in E

to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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LKE Screen
Study Structure and Assumpt__ions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table B.7. Transmission System Impacts i LKE
Thermal Loadings
(%)
B Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
LKE None Identified N/A
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Table B.8. Potential Solutions for Identified Problems T LKE

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $o®
(1) Total cost does not include the cost of projects that

completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of these
projects are delayed or cancelled, the cost to support the study transfer would be greater than the total shown here.
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Revisions made to cases for internal screens

Table B.9. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)

No Load Serving Entity in the LKE balancing authority has requested CBM to be reserved on the LKE
U.S. transmission system.

Table B.10. Transmission Reliabil ity Margins Modeled (TRM)

Transmission Owner Interface Amount (MW)

For non-flowgate facilities on the LKE system, a 5% margin of rated capability was reserved for TRM. For
existing flowgates, the minimum of either a 5% margin of rated capability or the flowgate rating
determined from the ATC process was reserved for TRM.
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Study Structure and Assumptions

Progress Energy Carolinas Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table B.11. Transmission System Impacts

I Progress Energy Carolinas

Thermal Loadings
(%)

AREA Limiting Element ?ﬁi'/lg) |\-\/>\2 ;huoeg: R::}/gr;st Contingency Scenario Project
PEC Marion i Dillon Tap 115 kV 97 85 99 Latta Switch Station i Dillon Tap 1 N/A
PEC RTP i Durham 230 kV 539 90.4 95.5 Method i Prison Farm and Method i Blue Ridge 230 kV 2 N/A
PEC Rockingham i West End 230 kV # 1 507 91.5 95.5 Rockingham i West End 230 kV #2 1 N/A
PEC Greenvilei TVA6s Everetts 230 kV 436 89.3 93.6 Wilson i Greenville 230 kV 1 N/A
PEC Laurinburg 230/115 Transformer #1 224 88.8 92 Laurinburg 230/115 Transformer #2 1 N/A
PEC Laurinburg 230/115 Transformer #2 224 88.6 91.9 Laurinburg 230/115 Transformer #1 1 N/A
PEC Durham i E. Durham 230 kV 797 89.1 91.6 Mayo i Durham 500 kV 2 N/A
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Table B.12. Transmission System Losses i Progress Energy Carolinas

Losses (MW)

Area Without Req uest With Request Delta (MW)
PEC 234.2 249.4 15.2
Table B.13. Potential Solutions for Identified Problems I Progress Energy Carolinas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Tot al cost does not include the cost of projects that are

be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of

these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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Study Structure and Assumptions

SCPSA Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table B.14. Transmission System Impacts i SCPSA
Thermal Loadings
(%)
B Rating Without With . . .
AREA Limiting Element (MVA) Request | Request Contingency Scenario Project
SCPSA Campfield-Georgetown Switching Station115 kV 3 239/275 89.1 94.6 Winyah-Campfield 230 kV N/A
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Table B.15. Transmission System Losses 1 SCPSA

Losses (MW)

Area Without Request With Request Delta (MW)
SCPSA 118.1 126.8 8.6
Table B.16. Potential Solutions for Identified Problems T SCPSA

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Total cost does notincludethecost of projects that are included in SCPSAG6s

to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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South Carolina Electric & Gas Screen

Study Structure and Assumptions

Table B.17. Transmission System Impacts

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

T South Carolina Electric & Gas

Thermal Loadings
(%)

AREA

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

SCE&G

None Identified

N/A
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Table B.18. Transmission System Losses 1 South Carolina Electric & Gas

Losses (MW)

Area Without Request With Request Delta (MW)
SCEG 117.2 102.8 -14.4
Table B.19. Potential Solutions for Identified Problems 1 South Carolina Electric & Gas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Total cost does not include the cost of project s t hat are included in Entergy06s constr

to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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Study Structure and Assumptions

Southern Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table B.20. Pass 0 i Transmission System Impacts With No Enhancements I Southern
Thermal Loadings
(%)
L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Conting ency Scenario Project
Southern | 380147 BRANCH + 230 380172 W MILLEDGVL 230 1 596 99.3 100.1 380013 BONAIRE 500 382345 SMARR 5001 9 P2
Southern | 380756 ARKWRIGHT 115 381659 BASSRDJ 1151 145 98.6 101.0 380767 S MACON 115 382305 VINEVILLE 1151 4 P3
Southern | 384329 LOOK MTN 115 384331 ATTALLA3 1151 112 97.9 101.1 384324 GADSDEN 115 385289 ELMWOOD 1151 13 Pl
Southern | 381612 FISHING CRK 115 381653 FISHINGCK J 115 1 188 99.6 101.2 380147 BRANCH + 230 380148 GORDON 2301 9 P2
Southern | 381653 FISHINGCK J 115 381664 W MILLEDGVL 115 1 188 99.6 101.2 380147 BRANCH +230 380148 GORDON 2301 9 P2
TableB.21. Pass1i Tr ansmi ssion System | mpacts Wi t,i°P2,P30b0Poatseemd Enhancement fAP1
Thermal Loadings
%
B Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project

Southern 380908 ROME 115 382403 COOSAJ1 1151 249 90.1 90.4 380181 ROCKY MTN 230 380198 PINSON 2301 2

Southern 384475 DEMOP TS 115 384832 NAHEOSS 1151 112 90.4 90.6 384470 GREENCO3 115 385243 BW-BOGUE 1151 1

Southern 380094 BIO 230 383000 HW ENERGY 2301 828 89.9 91.1 306105 BOCONEE 500 380011 S HALL 5001 11

Southern 380092 GAINSVL#2-2 230 382002 GAINSVL#2-2 115 1 298 90.6 91.2 380089 GAINSVL#2-1 230 380420 GAINSVL#2-1 1151 2

Southern 380102 E WATKNSV 1 230 380492 E WATKINSVL 115 1 332 88.1 91.4 380102 E WATKNSV 1 230 380122 E WATKNSV 2 230 1 11

Southern 380147 BRANCH + 230 380148 GORDON 2301 497 90.6 92.6 380147 BRANCH + 230 380172 W MILLEDGVL 230 1 9
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Thermal Loadings
%

AREA Limiting Element ?ﬁ{'&g F\Qelal (t:|huoeustt Rggﬂ;st Contingency Scenario Project
Southern 384484 CUBA 115 388045 KEWNE TP 1151 117 91.9 93.3 384471 GREENCO6 230 388006 LAUDRDL E 230 1 10
Southern 381882 N CAMILLA 230 382510 RACCOON CK 2301 509 93.9 94.0 380218 S BAINBRDGE 230 384601 FARLEY 6 2301 12
Southern 380104 LEXINGTON 230 380133 R_E WATKNVL 230 1 602 92.4 95.1 306105 BOCONEE 500 380011 S HALL 500 1 11
Southern 380094 BIO 230 380105 VANNA 2301 433 94.3 95.7 306105 BOCONEE 500 380011 S HALL 500 1 11
Southern 380907 HAMMOND 115 382403 COOSAJ1 1151 249 95.6 95.9 380181 ROCKY MTN 230 380198 PINSON 2301 2
Southern 384311 GS STEEL 115 384331 ATTALLA3 1151 138 91.1 96.0 384324 GADSDEN 115 384854 BLACK CK TP 1151 16
Southern 384504 CLANT TP 115 384733 CRH TAP 1151 138 95.3 96.3 384489 N SELMA6 230 385500 AUTAUG6 2301 10
Southern 384475 DEMOP TS 115 384476 CEMEX 1151 138 96.5 97.3 384471 GREENCO6 230 388006 LAUDRDL E 230 1 10
Southern 380821 MILLEDGEVL 115 381612 FISHING CRK 115 1 188 95.8 97.4 380147 BRANCH + 230 380148 GORDON 2301 9
Southern 384428 MITCHDAM 115 384733 CRH TAP 1151 138 96.5 97.5 384489 N SELMA6 230 385500 AUTAUG6 2301 10
Southern 384310 RAINBOW 115 385415 N CEDAR TP 1151 112 95.7 97.8 384234 CLAY 6 230 384247 ONEONTA6 2301 5
Southern 380149 S MACON 230 380767 S MACON 1151 280 96.8 98.0 380149 S MACON 230 380767 S MACON 1152 15
Southern 380471 N LAVONIA 115 382405 TNS JS 1151 216 95.7 98.3 380094 BIO 230 380105 VANNA 2301 11
Southern 387500 ALFORD T 115 387910 BAY CNTY 1151 67 98.4 98.5 387527 SINAICEM 230 387836 L SMITH 2301 12
Southern 380469 AVALON 115 381379 GUMLOGJ 1151 188 95.7 98.6 380094 BIO 230 380105 VANNA 2301 11
Southern 380149 S MACON 230 380767 S MACON 1152 280 97.5 98.7 380149 S MACON 230 380767 S MACON 1151 15
Southern 370475 3JASPER 115 389021 MCINTOSH 1151 230 61.5 99.4 312721 6PURRYSB 230 389001 MCINTOSH 2301 14
Southern 339100 6RUSSEL 230 380104 LEXINGTON 2301 596 96.8 99.5 306105 BOCONEE 500 380011 S HALL 500 1 11

Scenario Explanations:

17
217
3
47
517
617
77

Barry 5 Unit Offline

Bowen 4 Unit Offline

Daniel 2 Unit Offline

Franklin 2 Unit Offline
Gadsden 2 Unit Offline
Gorgas 10 Unit Offline
Hartwell Energy 1 Unit Offline

157 Wansley 1 Unit Offline
16 7 Watson 5 Unit Offline

81 Hatch 1 Unit Offline
91 Hatch 2 Unit Offline
107 Kemper 1 Unit Offline
117 McDonough 5 Offline
127 Smith 3 Unit Offline
137 Vogtle 1 Unit Offline
147 Vogtle 2 Unit Offline
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SCRTP to PIM West : Transfer Flows within Southern
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Table B.22. Transmission System Losses i Southern

Losses (MW)

Area Without Request With Request Delta (MW)
Southern 1217.9 1206.1 -11.8
Table B.23. Potential Solutions for Identified Problems T Southern

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

T Potential Solution Estimat ed Need Estimated
Date Cost
e Upgrade approximately 9 miles of
existing 397.5 ACSR 115kV
P1 transmission line from 75°C to 6/1/2016 $2,000,000
100°C from Lookout Mountain to
Attalla

e Reconductor approximately 5.8
miles with 795 ACSR 115kV
transmission line at 100°C from
Fishing Creek to W. Milledgeville

e Reconductor approximately 6.2

P2 miles with bundled 1351 ACSR 6/1/2016 $9,000,000

230kv transmission line at 100°C

from Branch to W. Milledgeville and
upgrade bus, line trap and jumpers
at W. Milledgeville substation

e Reconfigure Arkwright substation to
P3 3000A capacity breaker and a half 6/1/2016 8,000,000
TOTAL ($2011) $19,000,000 @
(1) Total cost does not include the cost of projects that are in

be completed by 6/1/2016. The studied transfer depends on these projects being in-service by 6/1/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total shown
above.
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Diagram B.1l. Appro ximate Location of Potential Solutions I _Southern

eDuke
e ke -GTC | -Southemn lL.SCE&G
B-Entergy l*MEAG [l -SMEPA  IhsCPsA
H.-tva l-Daltonl]+PS W+Progress
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Revisions made to cases for internal screens

Table B.24. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
923275 DUKE AEC LOAD 50
845579 EES SMEPA LOAD 163
923263 EES AEC LOAD 150
911948 EES OPC LOAD 50
705289 EES DUKE 100
911949 EES DUKE 50
735231 SOCO DUKE 50
735232 SOCO DUKE 25

73164503 PS OPC LOAD 20
147615 DUKE OPC LOAD 465
147617 SCPSA OPC LOAD 296
147616 SCEG OPC LOAD 285
147613 TVA OPC LOAD 310
73509914 GTC TVA 200
72133712 DUKE MEAG 50
Table B.25. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)
Southern Duke 310
Southern TVA 400
Southern EES 100
Southern SCPSA 120
Southern SCEG 120

Table B.26. Transmission Reliabi lity Margins Modeled (TRM)

Transmission Owner Interface Amount (MW)

Southern From Duke 195
GTC From Duke 106
MEAG From Duke 25
Dalton From Duke 3
Southern From Entergy 205
Southern From TVA 232
GTC From TVA 51
MEAG From TVA 12
Dalton From TVA 2

58




Southeastinter -Regional Transmission Planning
2010/11 Economic Sensitivity ResultsFinal

August, 2011
TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Table B.27. Transmission System Impacts i TVA

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Thermal Loadings
%

At Rating Without With . . .

AREA Limiting Element (MVA) Request Request Contingency Scenario Project
TVA John Sevier 2-Volunteer 2 161 kV 181.8 88.0 95.0 Volunteer-Phipps Bend 500 kV N/A N/A
TVA Huntsville-Braytown 161 kV 181.8 87.0 92.5 Rockwood-Peavine 161 kV N/A N/A
TVA Trafford-Fultondale 115 kV 92.8 88.0 91.4 East Point-Miller 500 kV N/A N/A
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Table B.28. Transmission System Losses i TVA

Losses (MW)

Area Without Request With Request Delta (MW)
TVA 714.2 723.0 8.8
Table B.29. Potential Solutions for Identified Problems T TVA

The following projects are identified as potential solutions to address the identified constraints and are
based on the assumptions used in this study. It must 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. Changes to
system conditions and/or the transmission system expansion plans could also impact the results of this

study.

Iltem

Potential Solution

Estimated Need Date Estimated

Cost

None ldentified

TOTAL ($2011)

so®

(1) Tot al cost does not include the cost

of pr oj eeduledtabbd at

completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of these
projects are delayed or cancelled, the cost to support the study transfer could be greater than the total shown here.
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Revisions made to cases for internal screens

Table B.30. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
74892009 MISO SOCO 100
74888435 MISO TVA 250
74888522 MISO TVA 161
74888178 MISO TVA 150
73670623 PIM TVA 200
74888408 MISO TVA 115
73441036 TVA PIM 300
73938841 TVA LGEE 3
74172585 EEI SOCO 50
74172608 EEI SOCO 50
74116414 TVA PIM 600
74861348 PIM TVA 300
74888001 MISO TVA 44

Table B.31. Capacity Benefit Margin Modeled (CBM)
Transmission Owner Interface Amount (MW)
Table B.32. Transmission Reliability Margins Modeled (TRM)
Transmission Owner Interface Amount (MW)
TVA* N/A N/A

*TVA applies a 5% TRM value to each facility within the TVA transmission system.
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Table B.33. Total Cost of SCRTP to PIM West 1000 MW Transfer

AREA Esténgesxied
Duke Subtotal $0
Entergy Subtotal $0
LKE Subtotal $0
Progress Subtotal $0
SCPSA Subtotal $0
SCE&G Subtotal $0
Southern Subtotal $19,000,000
TVA Subtotal $0
TOTAL ($2011) $19,000,000
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South Carolina Regional Transmission Planning
Participants (ASCRTPO)

1000 MW

63



Southeastinter -Regional Transmission Planning
2010/11 Economic Sensitivity ResultsFinal
August, 2011

SCRTP to TVA: Transfer Flows within the SIRPP

EXTERNAL WEST
22.03%

EXTERNAL EAST
14.76%

SCEG
SOURCE

SCPSA
SOURCE
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Study Structure and Assumptions

Duke Energy Carolinas Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table C.1. Transmission System Impacts

i Duke Energy Carolinas

Thermal Loadings
(%)
. Rating Without With q " -
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Duke Great Falls-Wateree 100 kV 2 58.5 73.7 102.4 Catawba 2 Generator Contingency CatlGm Op Guide

Scenario Explanations:

CatlGm i Catawba 1 Generator Offline
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Table C.2. Transmission System Losses 1 Duke Energy Carolinas

Losses (MW)
Area Without Request With Request Delta (MW)
Duke 461.6 472.8 11.2
Table C.3. Potential Solutions for Identified Problems I Duke Energy Carolinas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $o®
(1) Total cost does not include the cost of projects thatareinc | uded i n Duke Energy Carolinasdo ¢

are scheduled to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by

6/2016. If any of these projects are delayed or cancelled, the cost to support the study transfer could be greater
than the total shown here.
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Study Structure and Assumptions

Table C.4. Transmission System Impacts

Entergy Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

T Entergy

Thermal Loadings

(%)

AREA

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

EES

None Identified

N/A
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Table C.5. Transmission System Losses 1 Entergy

Losses (MW)

Area Without Request With Request Delta (MW)
EES 588.5 589.1 0.6
Table C.6. Potential Solutions for Identified Problems i Entergy

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Totalcostdoesnoti ncl ude the cost of projects that are included in

to be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total
shown here.
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LKE Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table C.7. Transmission System Impacts i LKE

Thermal Loadings
(%)

AREA

. Rating Without With
Limiting Element (MVA) Request Request

Contingency

Scenario

Project

LKE

None Identified

N/A
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Table C.8. Potential Solutions for Identified Problems i LKE

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $o®
(1) Total cost does not include the cost of projects that

completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of these
projects are delayed or cancelled, the cost to support the study transfer would be greater than the total shown here.
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Revisions made to cases for internal screens

Table C.9. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)

No Load Serving Entity in the LKE balancing authority has requested CBM to be reserved on the LKE
U.S. transmission system.

Table C.10. Transmission Reliability Margins Modeled (TRM)

Transmiss ion Owner Interface Amount (MW)

For non-flowgate facilities on the LKE system, a 5% margin of rated capability was reserved for TRM. For
existing flowgates, the minimum of either a 5% margin of rated capability or the flowgate rating
determined from the ATC process was reserved for TRM.
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Study Structure and Assumptions

Progress Energy Carolinas Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table C.11. Transmission System Impacts

I Progress Energy Carolinas

Thermal Loadings
(%)

AREA Limiting Element ?ﬁi'/lg) |\-\/>\2 ;huoeustt R::}/gr;st Contingency Scenario Project
PEC Marion i Dillon Tap 115 kV 97 85 95.9 Latta Switch Station i Dillon Tap 1 N/A
PEC RTP i Durham 230 kV 539 95.5 98.5 Method i Prison Farm and Method i Blue Ridge 230 kV 2 N/A
PEC Rockingham i West End 230 kV # 1 507 91.8 94.3 Rockingham i West End 230 kV #2 1 N/A
PEC Greenvilei TVA6s Everetts 230 kV 436 90.9 93.6 Wilson i Greenville 230 kV 1 N/A
PEC Durham i E. Durham 230 kV 797 89 91.6 Mayo i Durham 500 kV 2 N/A
PEC Laurinburg 230/115 Transformer #1 224 88.1 91.3 Laurinburg 230/115 Transformer #2 1 N/A
PEC Laurinburg 230/115 Transformer #2 224 87.9 91.1 Laurinburg 230/115 Transformer #1 1 N/A

72




Southeastinter -Regional Transmission Planning

2010/11 Economic Sensitivity ResultsFinal

August, 2011

Table C.12. Transmission System Losses

Losses (MW)

I Progress Energy Carolinas

Area

Without Request With Request

Delta (MW)

PEC

234.2 243.6

9.4

Table C.13. Potential Solutions for Identified Problems

I Progress Energy Carolinas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions

used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Iltem

Potential Solution

Estimated Need Date Estimated

Cost

None ldentified

TOTAL ($2011)

$0 "

(1) Total cost does notincludethecost of projects that

completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of these
projects are delayed or cancelled, the cost to support the study transfer could be greater than the total shown here.
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SCPSA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table C.14. Transmission System Impacts i SCPSA
Thermal Loadings
(%)
B Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
SCPSA Campfield-Georgetown Switching Station115 kV 3 239/275 89.1 94.1 Winyah-Campfield 230 kV N/A
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Table C.15. Transmission System Losses 1 SCPSA

Losses (MW)

Area Without Request With Request Delta (MW)

SCPSA 118.1 125.6 7.5

Table C.16. Potentia | Solutions for Identified Problems T SCPSA

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $0
(1) Total cost does not include the cost of nplancapdae scheduled @t

be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of

these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total shown
here.
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South Carolina Electric & Gas Screen

Study Structure and Assumptions

Table C.17. Transmission System Impacts

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

T South Carolina Electric & Gas

Thermal Loadings

(%)

AREA

Limiting Element

Rating
(MVA)

Without
Request

With
Request

Contingency

Scenario

Project

SCE&G

None Ildentified

N/A
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Table C.18. Transmission System Losses 1 South Carolina Electric & Gas

Losses (MW)

Area Without Request With Request Delta (MW)
SCEG 117.2 101.1 -16.1
Table C.19. Potential Solutions for Identified Problems 1 South Carolina Electric & Gas

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item Potential Solution Estimated Need Date Estimated
Cost
- None Identified - -
TOTAL ($2011) $o®
(1) Totalcostdoesnoti ncl ude the cost of projects that are inuetitoded i n

be completed by 6/2016. The studied transfer depends on these upgrades being in-service by 6/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total shown
here.
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Study Structure and Assumptions

Southern Scr een

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to PJM West | 1000 MW SCRTP PJM West 2016

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

Table C.20. Pass 0 i Transmission System Impacts With No Enhancements I Southern
Thermal Loadings
(%)
L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Southern | 380147 BRANCH + 230 380172 W MILLEDGVL 230 1 596 99.3 100.9 380013 BONAIRE 500 382345 SMARR 500 1 8 P2
Southern | 380756 ARKWRIGHT 115 381659 BASSRDJ 1151 145 98.6 101.8 380767 S MACON 115 382305 VINEVILLE 1151 5 P3
Southern | 381612 FISHING CRK 115 381653 FISHINGCK J 115 1 188 99.6 101.9 380147 BRANCH + 230 380148 GORDON 2301 8 P2
Southern | 381653 FISHINGCK J 115 381664 W MILLEDGVL 115 1 188 99.6 101.9 380147 BRANCH + 230 380148 GORDON 2301 8 P2
Southern | 384329 LOOK MTN 115 384331 ATTALLA3 1151 112 97.9 102.1 384324 GADSDEN 115 385289 ELMWOOD 1151 13 P1
Southern | 339100 6RUSSEL 230 380104 LEXINGTON 2301 596 96.8 103.7 306105 8OCONEE 500 380011 S HALL 5001 10 P4
Table C.21. Pass 1 i Transmission Systemlmpa cts Wi th Proposed EnhaP4oieSoehenn fAP1, P2, P3
Thermal Loadings
%
L Rating Without With n . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project

Southern 380117 WAYNESBORO 230 380118 WADLEY PRI 230 1 556 86.5 90.5 380008 VOGTLE 500 380009 W MCINTOSH 500 1 7

Southern 381612 FISHING CRK 115 381653 FISHINGCK J 115 1 216 88.7 90.8 380147 BRANCH + 230 380148 GORDON 230 1 8

Southern 381653 FISHINGCK J 115 381664 W MILLEDGVL 115 1 216 88.7 90.8 380147 BRANCH + 230 380148 GORDON 2301 8

Southern 384475 DEMOP TS 115 384832 NAHEOSS 1151 112 90.5 90.8 384470 GREENCO3 115 385243 BW-BOGUE 1151 1
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Thermal Loadings

%

AREA Limiting Element ?ﬁ{'&g F\Qelal (t:|huoeustt Rc\algltfr;st Contingency Scenario Project
Southern 381627 FRITO LAY + 115 382263 WATERFORD 1151 124 88.1 91.1 380150 BONAIRE 230 381603 KATHLEEN 2301 4
Southern 380092 GAINSVL#2-2 230 382002 GAINSVL#2-2 115 1 298 89.7 91.2 380089 GAINSVL#2-1 230 380420 GAINSVL#2-1 1151 2
Southern 381729 WV RICA 115 382486 HICKORY LVL 1151 124 90.4 91.3 380184 BREMEN 230 380969 BREMEN 1151 5
Southern 380093 CENTER PR 230 381311 ATHENA 2301 596 85.6 93.0 306105 BOCONEE 500 380011 S HALL 500 1 2
Southern 384740 GKNW LD 115 385257 HALACLTP 1151 107 92.9 93.0 384514 S MONTG3 115 384547 PINEDALE 1151 3
Southern 381882 N CAMILLA 230 382510 RACCOON CK 2301 509 94.0 94.2 380218 S BAINBRDGE 230 384601 FARLEY 6 2301 12
Southern 380147 BRANCH + 230 380148 GORDON 2301 497 91.5 94.4 380147 BRANCH + 230 380172 W MILLEDGVL 230 1 8
Southern 384484 CUBA 115 388045 KEWNE TP 1151 117 92.1 95.1 384471 GREENCO6 230 388006 LAUDRDL E 230 1 9
Southern 370475 3JASPER 115 389021 MCINTOSH 1151 230 52.3 97.1 312721 6PURRYSB 230 389001 MCINTOSH 2301 11
Southern 384504 CLANT TP 115 384733 CRH TAP 1151 138 95.5 97.5 384489 N SELMA6 230 385500 AUTAUG6 2301 9
Southern 384475 DEMOP TS 115 384476 CEMEX 1151 138 96.6 98.3 384471 GREENCO6 230 388006 LAUDRDL E 230 1 9
Southern 384310 RAINBOW 115 385415 N CEDAR TP 1151 112 96.0 98.4 384234 CLAY 6 230 384247 ONEONTA6 2301 6
Southern 380149 S MACON 230 380767 S MACON 1151 280 97.1 98.5 380149 S MACON 230 380767 S MACON 1152 14
Southern 384311 GS STEEL 115 384331 ATTALLA3 1151 138 91.8 98.6 384324 GADSDEN 115 384854 BLACK CK TP 1151 15
Southern 384428 MITCHDAM 115 384733 CRHTAP 1151 138 96.8 98.7 384489 N SELMA6 230 385500 AUTAUG6 2301 9
Southern 380821 MILLEDGEVL 115 381612 FISHING CRK 115 1 188 96.7 99.1 380147 BRANCH + 230 380148 GORDON 2301 8
Southern 380149 S MACON 230 380767 S MACON 1152 280 97.7 99.2 380149 S MACON 230 380767 S MACON 1151 14

Scenario Explanations:

17
217
317
47
51
61
7

Barry 5 Unit Offline
Bowen 4 Unit Offline
Farley 1 Unit Offline
Farley 2 Unit Offline
Franklin 2 Unit Offline
Gadsden 2 Unit Offline
Hatch 1 Unit Offline

79

81 Hatch 2 Unit Offline
91 Kemper 1 Unit Offline

107
117
1217

McDonough 5 Unit Offline
Mclntosh 11 Unit Offline
Smith 3 Unit Offline

137 Vogtle 1 Unit Offline
147 Wansley 1 Unit Offline
161 Watson 5 Unit Offline
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Table C.22. Transmission System Losses

Losses (MW)

i Southern

Area Without Request With Request Delta (MW)
Southern 1217.9 1196.6 -21.3
Table C.23. Potential Solutions for Identified Problems T Southern

The following projects are identified as potential solutions to address the identified constraints and are based on the assumptions
used in this study. It must 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. Changes to system conditions and/or the transmission system expansion plans could also impact the results of this study.

Item

Potential Solution

Estimated Nee
Date

d Estimated
Cost

P1

e Upgrade approximately 9 miles of
existing 397.5 ACSR 115kV
transmission line from 75°C to
100°C from Lookout Mountain to
Attalla

6/1/2016

$2,000,000

P2

e Reconductor approximately 5.8
miles with 795 ACSR 115kV
transmission line at 100°C from
Fishing Creek to W. Milledgeville

e Reconductor approximately 6.2
miles with bundled 1351 ACSR
230kv transmission line at 100°C
from Branch to W. Milledgeville and
upgrade bus, line trap and jumpers
at W. Milledgeville substation

6/1/2016

$9,000,000

e Reconfigure Arkwright substation to
3000A capacity breaker and a half

6/1/2016

8,000,000

e Construct approximately 41 miles of
bundled 2-1351 ACSR 230kV
transmission line at 100°C from
Hartwell Dam to Athena

6/1/2016

$57,000,000

TOTAL ($2011)

$76,000,000 @

(1)
@

Construction lead time is approximately 5 years.
Tot al cost does not

include

t he

c o s éxpansfon ptan ang &escheduledia t

be completed by 6/1/2016. The studied transfer depends on these projects being in-service by 6/1/2016. If any of
these projects are delayed or cancelled, the cost to support the study transfer could be greater than the total shown

above.
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Diagram C.1. Approximate Location of Potential Solutions I _Southern

eDuke
e ke -GTC | -Southemn lL.SCE&G
B-Entergy l*MEAG [l -SMEPA  IhsCPsA
H.-tva l-Daltonl]+PS W+Progress
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Revisions made to cases for internal screens

Table C.24. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
923275 DUKE AEC LOAD 50
845579 EES SMEPA LOAD 163
923263 EES AEC LOAD 150
911948 EES OPC LOAD 50
705289 EES DUKE 100
911949 EES DUKE 50
735231 SOCO DUKE 50
735232 SOCO DUKE 25

73164503 PS OPC LOAD 20
147615 DUKE OPC LOAD 465
147617 SCPSA OPC LOAD 296
147616 SCEG OPC LOAD 285
147613 TVA OPC LOAD 310
73509914 GTC TVA 200
72133712 DUKE MEAG 50
Table C.25. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)
Southern Duke 310
Southern TVA 400
Southern EES 100
Southern SCPSA 120
Southern SCEG 120

Table C.26. Transmission Reliability Margins Modeled (TRM)

Transmission Owner Interface Amount (MW)

Southern From Duke 195
GTC From Duke 106
MEAG From Duke 25
Dalton From Duke 3
Southern From Entergy 205
Southern From TVA 232
GTC From TVA 51
MEAG From TVA 12
Dalton From TVA 2
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TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SCRTP to TVA 1000 MW SCRTP TVA 2016

Table C.27. Transmission System Impacts

Load Flow Cases

2010 Series MMWG: 2016 Summer Peak with updated 2016 internal models for SIRPP areas

T TVA

Thermal Loadings

%

AREA Limiting Element TG{';L?) I\'\I’\g ;huoeusft R:gEZSt Contingency Scenario Project
TVA Rockwood Tap-Harriman Tap 161 kV 410.5 98.9 107.7 Sequoyah-Goodfield Tap 161 kV N/A P1
TVA Rockwood-Harriman Tap 161 kV 410.5 98.9 107.7 Sequoyah-Goodfield Tap 161 kV N/A P1
TVA Watts Bar Hydro-Saint Clair Tap 161 KV 237.3 97.1 106.4 Rockwood-Harriman Tap 161 kV N/A P1
TVA Colbert-Waynesboro Tap 161 kV 208.3 101.5 105.3 Browns Ferry-Maury 500 kV N/A P3
TVA Rockwood-Burke Mill Road161 kV 227.5 93.3 103.0 Rockwood-Harriman Tap 161 kV N/A P1
TVA Burke Mill Road-Saint Clair Tap 161 kV 237.3 93.7 103.0 Rockwood-Harriman Tap 161 kV N/A P1
TVA Murfreesboro Road (NES)-Airport (NES) 161 kV 237.3 91.4 102.3 Wilson-Hermitage 161 kV N/A P5
TVA Great Falls-West Sparta 161 kV 237.3 90.2 102.0 Rockwood-Peavine 161 kV N/A P6
TVA Rockwood-Peavine 161 kV 404.1 89.0 98.8 Great Falls-West Sparta 161 kV N/A N/A
TVA Trafford-Fultondale 115 kV 92.8 88.0 97.5 East Point-Miller 500 kV N/A N/A
TVA Roane 1-Rockwood 161 kV 350.0 89.0 97.0 Kingston Fossil 5-6-Rockwood 161 kV N/A N/A
TVA Huntsville-Braytown 161 kV 181.8 87.0 94.9 Rockwood-Peavine 161 kV N/A N/A
TVA Watts Bar Hydro-Pikeville Tap 161 kV 152.5 81.0 92.0 Rockwood-Peavine 161 kV N/A N/A
TVA Wilson 500/161 kV 1246.9 83.0 91.7 Pin Hook 500/161 kV N/A N/A
TVA Wartrace-North Tullahoma Tap 161 kV 273.3 84.0 91.7 Franklin-Wartrace 161 kV N/A N/A
TVA Widows Creek-Beaulieu America Alternate 161 kV 446.2 84.0 90.4 Franklin 500/161 kV N/A N/A
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