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Executive Summary

The Southeast Inter-Regional Participation Process (SIRPP) stakeholders identified five
Economic Planning Scenarios to be evaluated under the SIRPP process. The SIRPP
study coordination team has performed initial analysis to assess the performance of the
transmission systems of the Participating Transmission Owners for the five scenarios
identified by the Stakeholders. The assessment includes the identification of potentially
limiting facilities, the impact of the transfers on these facilities, and the contingency
conditions causing the limitations. The assessment also provides potential solutions to
alleviate the limitations and planning-level cost estimates and the schedule 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
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 2014
conditions according to the reliability criteria of each of the Participating Transmission
Owners:

Entergy to Georgia ITS — 2000 MW
This scenario modeled the transfer of power from Entergy to the Georgia Integrated
Transmission System, which is located in the Southern Control Area.

SPP to SIRPP — 5000 MW

This scenario modeled a 5000 MW transfer sourced from the Southwest Power Pool
to the majority of participants within the SIRPP. The SIRPP sink was defined by
each SIRPP participant receiving the following amount of power: TVA - 500 MW,
Entergy - 500 MW, Southern Company — 1800 MW, South Mississippi Electric
Power Association — 100 MW, PowerSouth — 100 MW, Duke — 1000 MW, Progress
Energy Carolinas — 600 MW, South Carolina Electric and Gas — 270 MW and
Santee Cooper — 130 MW.
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PJM classic to Southern — 3000 MW
This scenario modeled the transfer of power from the Non AEP/ComEd part of
PJM'’s footprint to the Southern Control Area.

PJM West to Southern — 2000 MW
This scenario modeled the transfer of power from areas within the western part of
PJM'’s footprint to the Southern Control Area.

Southern to PJM classic (Non AEP/ComEd part of PJM) — 3000 MW
This scenario modeled the transfer of power from the Southern Control Area to the
areas within the Non AEP/ComEd part of PJM’s footprint.

The methodology described in the 2009 SIRPP Study Scope Document was followed.

For each of the five scenarios studied, the study was performed in such a way
that it identified the system limitations and potential transmission upgrades
needed on the collective SIRPP systems to accommodate the requested
economic transfer. The analysis was flow-based analysis and not a contract
path based analysis. For example, on the PIJM Classic to Southern = 3000 MW
scenario, the study simulated a 3000 MW generation increase in PJM Classic
and a 3000 MW generation decrease in Southern. The study determined:

How the 3000 MW of power flow distributes across the system (i.e., how
much flows through TVA, through Duke, through Entergy, through
systems outside of SIRPP, etc.

What are the limitations/associated upgrades identified on the SIRPP
systems.

Identify total system losses and individual system losses for systems
which >10% of the transfer flows through the individual system.

General/approximate timelines for major system improvements.

For each of the five scenarios, a Step 1 evaluation was performed. 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 also provide approximate costs and timelines associated with the
identified transmission enhancements to facilitate the stakeholders’
determination of whether they have sufficient interest to pursue a Step 2
evaluation. PSS/E and/or MUST were used for the study.
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Generation, interchange and other assumptions were coordinated between
Participating Transmission Owners and Stakeholders.

Study Criteria

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

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

Case Development

The 2014 case from the 2008 MMWG series was used for systems external to
the systems of the Participating Transmission Owners as a starting point for the
analysis. “All Firm Transmission”, confirmed long term firm transmission
reservations with roll-over rights, were included.

To perform the study for each of the five requested scenarios, two cases were
built - Case A which is the starting base case with no transfer modeled, and
then a Case B, which is the Case A modified to represent the specific transfer
being studied.

In developing the study models, the Participating Transmission Owners
coordinated to ensure that they have consistent assumption regarding any
planned upgrades on their respective systems.

Each individual Transmission Owner modified the two cases to reflect their
internal assumptions (e.g., Partial Paths, CBM, TRM) and performed their
analysis considering only events at 161 kV and higher.

Methodology

Power flow analyses were performed based on the assumption that thermal limits
are the controlling limit for assessing system reliability. Voltage, stability, short
circuit and phase angle studies may be performed if circumstances warrant.

The Participating Transmission Owners exchanged contingency and monitored
element files so that each Transmission Owner tested the impact of the other
company’s contingencies on its transmission system.

Technical Analysis and Study Results

Each Patrticipating Transmission Owner analyzed power flows throughout the study
area based on the following criteria:
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Transmission Owners captured as supporting documentation
Thermal loadings greater than 85% in Case A
Thermal loadings greater than 90% in transfer cases

Transmission Owners reported

Thermal loadings in transfer cases greater than 100% that increase by 5% or
more of applicable rating in the transfer cases.

Thermal loadings in transfer cases greater than 90% but less than 100% that
increase by 5% or more of applicable rating from Case A.

Identification of needed improvements to address overloads of 100% or greater.

The Step 1 Evaluation reports out on elements of 161 kV and higher; where
warranted by the transmission owner, elements operating at lower voltage levels
may be reported

Voltages appropriate to each Participating Transmission Owner’s planning
criteria

Assessment and Problem Identification

Each Participating Transmission Owner performed their respective assessments.
Each Participating Transmission Owner applied their respective reliability criteria
for their facilities and documented the reliability problems resulting from their
assessments.

Solution Development

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

The Participating Transmission Owners developed rough, planning-level cost
estimates and construction schedules for proposed solutions.
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Report on the Study Results

Affected transmission facilities 161 kV and greater were reported; where warranted by
the transmission owner, transmission facilities operating at 115 kV may be reported.
Other facilities operating at lower than 161 kV may be identified as affected in a more
detailed Step 2 study of these transfer scenarios.

Model revisions for confirmed transmission reservations, Capacity Benefit Margin, and
Transmission Reliability Margin that are not in the base model, but are appropriate to
the scenario studied and incorporated in that scenario’s model, are summarized with
each transmission owner’s results. The following tables summarize the results of the
initial analysis for each transfer identifying affected facilities of the respective
transmission owners.
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Entergy to Georgia ITS

2000 MW
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Study Structure and Assumptions

SOCO Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
EES to GA-ITS 2000 MW, EES GA-ITS 2014
Load Flow Cases
2008 Series MMWG: 2014 Summer Peak
Table 1. Transmission System Impacts — Southern
Thermal Loadings
(%)
. Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Projec
Southern | 336898 3MORTON 115 388114 FORINDT2 115 1 120 79.2 112.4 360035 8WEST POINT 500 360654 8CHOCTAW MS 500 1 6 P4
Southern | 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 2598 83.9 106.1 306105 80OCONEE 500 380011 S HALL 500 1 5 P1
Southern | 339100 6RUSSEL 230 380104 LEXNGTON 230 1 596 91.7 105.9 306105 80OCONEE 500 380011 S HALL 500 1 4 P1
Southern | 380130 GOATROCK 230 381530 CMPMCKZ 230 1 1192 93.9 105.2 380125 FORTSON 230 380130 GOATROCK 230 1 4 P3
Southern | 384644 N THEO 6 230 388710 MOSSPTE 230 1 574 81.7 105.1 384642 BIG CK6 230 388702 DANIEL 230 1 2 P5
Southern | 380125 FORTSON 230 380130 GOATROCK 230 1 1192 93.7 105.0 380130 GOATROCK 230 381530 CMPMCKZ 230 1 4 P3
Southern | 380125 FORTSON 230 381530 CMPMCKZ 230 1 1192 92.2 103.5 380125 FORTSON 230 380130 GOATROCK 230 1 4 P3
Southern | 380193 WOODSTOCK 230 381211 RAGSDALE RD 230 1 497 93.1 102.7 380004 BULLSLUICE 500 380019 BIG SHANTY 500 1 3 P2
Southern | 384156 MILLER6 230 384172 BOYLESM1 230 1 602 92.7 102.0 384157 MILLER8S 500 385312 CLAY 8 500 1 1 P1
Southern | 380104 LEXNGTON 230 380133 R_E WAT 230 1 602 87.3 101.2 306105 80OCONEE 500 380011 S HALL 500 1 4 P1
Southern | 388702 DANIEL 230 388705 MSPT EFR 230 1 828 87.8 99.0 384642 BIG CK6 230 388702 DANIEL 230 1 2 n/a
Southern | 338137 5BATEVL 161 338138 5MORFLD 161 1 310 91.4 98.0 338145 8ISES 5 500 338187 S8DELL 5 500 1 7 n/a
Southern | 317212 BLUEWTER 115 387783 CRSTLBCH 115 1 201 85.1 97.8 387310 SHOAL RV 230 387776 S ROSA6 230 1 8 n/a
Southern | 380143 MITCHELL 230 382510 RACCOON CK 230 1 596 76.9 96.9 380024 N TIFTON 500 382500 RACCOON CK 500 1 4 n/a
Southern | 388705 MSPT EFR 230 388710 MOSSPTE 230 1 828 84.7 95.8 384642 BIG CK6 230 388702 DANIEL 230 1 2 n/a
Southern | 303222 6ANGIE 230 388270 HATBG SW 230 1 420 70.7 95.4 388270 HATBG SW 230 388310 PURVIS 230 1 6 n/a
Southern | 339086 6HARTWEL 230 382096 R_HARTWL 230 1 664 81.9 94.9 306105 80OCONEE 500 380011 S HALL 500 1 4 n/a
Southern | 384638 CHICK 6 230 384640 SILVER 6 230 1 807 85.1 94.5 384638 CHICK 6 230 384640 SILVER 6 230 2 7 n/a
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Southern | 382804 AL-GA LINE 230 384400 GASTON 230 1 485 66.8 | 94.4 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 10 n/a
Thermal Loadings
(%)

AREA Limiting Element ?ﬁ{';g I\gg;huoeus}t R:;EZSt Contingency Scenario Projec
Southern 380050 BULLSLUI 230 380052 N SPRING 230 1 539 85.1 93.7 380003 NORCROSS 500 380004 BULLSLUICE 500 1 3 n/a
Southern 306105 8OCONEE 500 380011 S HALL 500 1 2598 81.6 93.4 380021 MOSTELLER 500 383045 CONASAUG 500 1 11 n/a
Southern 384638 CHICK 6 230 384640 SILVER 6 230 2 807 83.7 92.8 384638 CHICK 6 230 384640 SILVER 6 230 1 9 n/a
Southern 384400 GASTON 230 385220 BYNUM6 230 1 502 86.3 92.8 384234 CLAY 6 230 384247 ONEONTA6 230 1 5 n/a
Southern 380202 CARTERS 230 381107 ROUNDTOP 230 1 586 81.4 92.7 380021 MOSTELLER 500 383045 CONASAUG 500 1 11 n/a
Southern 384638 CHICK 6 230 384642 BIGCK6 230 1 807 81.7 92.6 384638 CHICK 6 230 384700 BARRY 6 230 1 9 n/a
Southern 384234 CLAY 6 230 385039 ARGO DS 230 1 602 79.6 92.0 384512 SNOWDNS8 500 385178 AUTAUSSS 500 1 1 n/a
Southern 384511 SNOWDN6 230 385138 PIKE CO6 230 1 478 83.5 91.3 384512 SNOWDN8 500 384600 FARLEY 8 500 1 8 n/a
Southern 380207 TIOGA 230 381107 ROUNDTOP 230 1 586 79.6 90.9 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 11 n/a
Southern 382035 S HALL 230 383067 CANDLER 230 1 509 68.7 90.3 380003 NORCROSS 500 380011 S HALL 500 1 3 n/a

Scenario Explanations:
1 — Gaston 5 unit out

2 — Barry 5 unit out

3 — Scherer 2 unit out

4 — Hatch 2 unit out

5 — Bowen 1 unit out

6 — Kemper CC unit out
7 — Vogtle 1 unit out

8 — Smith 3 unit out

9 — Crist 7 unit out

10 — McDonough 5 unit out
11 — Bowen 4 unit out

10
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Table la. Transmission System Losses -  Southern

Losses (MW)
Area Without Request With Request Delta (MW)
Southern 1186.0 1263.4 77.4

Table 2. Potential Solutions for Identified Proble ms — 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
Construct a new approximate 35 miles Widows Creek $101,200,000

— Rocky Mountain 500 kV line bundled (3 conductors/
phase) with ACSR 1113 at 100 °C.

Construct a new approximate 18.2 miles Rocky
Mountain — Pinson 500 kV line bundled (3 $42,500,000
conductors/ phase) with ACSR 1113 at 100 °C.

Construct a new approximate 10 mile Pinson —

Mosteller 500 kV line bundled (3 conductors/ phase) $29,000,000
P1' | with ACSR 1113 at 100 °C. 2014
Install a 500/230 kV 1344 MVA transformer at Rocky $46,500,000

Mountain substation.

Reconductor approximate 7.3 miles Rocky Mountain $11,600,000
— Hammond 230 kV line with bundled (2 conductors /
phase) with ACSR 1351 at 100 °C.

Bundle the transfer bus and jumper (2-1590 AAC) at $200,000
Athena

P2 Replace the existing 1200A line trap with a 2000A line 2014 $200,000
trap at Woodstock.
Construct a new Forston — ColumbialA 230kV

P3 approximate 10 miles line bundled (2) ACSR 1351 2014 $11.600,000

and install an ACSR 1351 jumper from Columbia 1A —
Columbia 1B 115kV bus.

Upgrade 8.93 miles Morton — Forest 115 kV line from
P4 | 120 MVA to 155 MVA at 95 °C and replace the line 2014 $500,000
switches at Morton substation from 600A to 1200A.

Upgrade 25 miles North Theodore — Moss Point East

P5 230 kV transmission line from 93 °C to 100 °C.

2014 $4,500,000

TOTAL ($2014) $247,800,000 ¥

(1) Construction lead time of 8 to 10 years.

(2) Total cost does not include the cost of projects that are included in Southern’s expansion plan and are scheduled to
be completed by 6/2014. The studied transfer depends on these projects being in-service by 6/2014. If any of these
projects are delayed or cancelled, the cost to support the study transfer would be greater than the total shown here.

11
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Diagram 1. Approximate Location of Potential Solutons —Southern

12
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Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
771480 SOCO PS 30
147617 SC GTC 296
147616 SCEG GTC 285
147615 Duke GTC 465
147613 TVA GTC 310
126581 AEC GTC 20

72585494 TVA GTC 55
72133712 Duke MEAG 50

Table 4. 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

MEAG Duke 15
MEAG SCPSA 16
MEAG Florida 50
MEAG TVA 8
GTC TVA 221
GTC Duke 104
GTC SCEG 47
GTC SCPSA 28
GTC AEC 23
MEAG Duke 15
MEAG SCPSA 16
MEAG TVA 8

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)
Southern From Duke 199.46
GTC From Duke 100.46
MEAG From Duke 26.26
Dalton From Duke 3.53
Southern From Entergy 205
Southern From TVA 233
GTC From TVA 48
MEAG From TVA 13
Dalton From TVA 2

13
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TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
EES to GA-ITS 2000 MW EES GA-ITS 2014

Table 1. Transmission System Impacts -

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

TVA

Thermal Loadings %

AREA Limiting Element ?ﬁ{';g x;huoeft R:;EZSt Contingency Scenario Project
TVA Pin Hook 500/161 kV 1253.7 98.3 103.2 Wilson 500/161 kV N/A P1
TVA Freeport-Shelby Drive 161 kV 222.0 105.2 115.5 Freeport-Freeport2 161 kV N/A P2
TVA Freeport-Oakville 161 kV 222.0 101.2 111.4 Freeport-Freeport2 161 kV N/A P3
TVA Decatur-Priceville Tap 161 kV 237.3 98.0 101.9 Trinity-Cullman 161 kV w/ Priceville-Hartselle 161 kV closed N/A P4
TVA Shelby2-Fite Road 161 kV 326.0 98.2 100.4 Shelby-Cordova 500 kV N/A P5
TVA Centerville-Bon Aqua Tap 161 kV 136.9 99.4 104.8 Davidson 500/161 kV N/A P6
TVA Cumberland-Round Pond 161 kV 208.3 97.5 100.2 Montgomery 500/161/13 kV N/A P7

Scenario Explanations:

14
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Table la. Transmission System Losses - TVA

Losses (MW)

Area Without Request With Request Delta (MW)
TVA 776.5 807.2 30.7
Table 2. Potential Solutions for Identified Problems — 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.

Item | Potential Solution Estimated Need Date Estimated
Cost

P1 | Install 2" Pin Hook 500/161 kV transformer 6/2014 $60,800,000
Reconductor 7.25 miles Freeport-Shelby Drive

P2 | 161 kV with ACSS at 150C 6/2014 $3,100,000
Reconductor 9.76 miles Freeport-Oakville 161 kV

P3 with ACSS at 150C 6/2014 $4,200,000
Reconductor 7.17 miles Decatur-Priceville Tap

P4 | 161 kV with ACSS at 180T 6/2014 $3,100,000
Reconductor 16.2 miles Shelby2-Fite Road 161

P5 KV with ACSS at 150C 6/2014 $6,900,000
Reconductor 15.29 miles Centerville-Bon Agqua

P6 Tap 161 kV with ACSS at 150C 6/2014 $6,500,000

P7 | Uprate Cumberland-Round Pond 161 kV to 100C 6/2 014 $6,900,000

TOTAL ($2014) $91,500,000%)

(3) Total cost does not include the cost of projects that are included in TVA’s expansion plan and
are scheduled to be completed by 6/2014. The studied transfer depends on these upgrades
being in-service by 6/2014. If any of these projects are delayed or cancelled, the cost to
support the study transfer would be greater than the total shown here.

15
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Diagram 1. Approximate Location of Potential Solutons —TVA

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
72132916 BREC SOCO 100
72623624 PIM EES 103
71652582 PIM TVA 600
72792556 PJIM SOCO 50

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)

16
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Study Structure and Assumptions

Entergy Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
EES to GA-ITS 2000 MW EES GA-ITS 2014
Load Flow Cases
2008 Series MMWG: 2014 Summer Peak
Table 1. Transmission System Impacts - Entergy
Thermal Loadings %
L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project

Entergy 8WEBRE  (335500) -> SWELLS (335368) CKT 1 1732 94.1316 | 100.3013 | (303021) 8COTNWD?2 - (334325) 8HARTBRG CKT 1 1| P4
Entergy 3TEREBN (336033) -> 3GRENWD (303202) CKT 1 227 139.8776 | 148.8734 | (335368) BWELLS - (335500) SWEBRE CKT 1 1| P4,P5
Entergy AWILBT  (335507) -> 4LIVON (335505) CKT 1 289 128.7403 | 138.6956 | (335368) BWELLS - (335500) SWEBRE CKT 1 1] P4
Entergy 3GRENWND (303202) -> 3HUMPHY (336032) CKT 1 228 118.1688 | 125.4708 | (335368) BWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy 3HUMPHY  (336032) -> 3GIBSON (336031) CKT 1 227 116.1397 123.39 | (335368) BWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy 4LIVON  (335505) -> 4L-642TP  (335456) CKT 1 289 107.5456 | 115.2766 | (335368) BWELLS - (335500) SWEBRE CKT 1 1] P4
Entergy 41-642TP  (335456) -> 4KSPRGS  (303153) CKT 1 289 106.0773 | 113.837 | (335368) BWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy 4WGLEN  (335610) -> 4ADDIS  (335508) CKT 1 224 102.1679 | 111.0031 [ (335368) SWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy 4KSPRGS  (303153) -> 4ACHAMPNE (335455) CKT 1 289 98.0046 | 107.1791 | (335368) BWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy 4GIBSON  (336030) -> RAMOS 4  (500740) CKT 1 253 100.7934 | 107.0838 | (335368) BWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy 3GIBSON  (336031) -> 4GIBSON  (336030) CKT 1 280 90.3229 | 95.9048 | (335368) SWELLS - (335500) SWEBRE CKT 1 1| P4
Entergy B6ANDRUS  (337040) -> 3ANDRUS _ (337042) CKT 1 392 97.4281 | 104.5583 | (337040) 6ANDRUS - (337050) 6INDOLA CKT 1 1| P7
Entergy 3CHEETA* (337705) -> 3HS-VIL (337707) CKT 1 106 99.6378 | 113.2065 | (337909) 8ANO50 - (515305) FTSMITH8 CKT 1 1] P3
Entergy 5RUSL-N (337906) -> 5RUSL-E  (337905) CKT 1 396 102.3748 | 109.2538 | (337909) BANOS0 - (515305) FTSMITH8 CKT 1 1] P3
Entergy NORFORKS5  (505448) -> 5CALCR _ (338130) CKT 1 148 100.101 | 109.0128 | (338137) S5BATEVL - (338138) 5SMORFLD CKT 1 1] P8
Entergy 5CALCR  (338130) -> 5MELBRN  (338131) CKT 1 148 95.186 | 100.9232 | (338137) 5BATEVL - (338138) SMORFLD CKT 1 1] P8
Entergy 5MELBRN  (338131) -> 5CALCR  (338130) CKT 1 148 99.7333 | 112.4473 | (338145) 8ISES5 - (338187) 8DELL5 CKT 1 1] P8

17
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Entergy 3ARKLA (337686) -> 3TIGRE * (337695) CKT 1 201 107.2786 | 115.1888 | (337717) 3HS-S 1 - (337718) 3CARPE CKT 1 1| P1
Entergy 3TIGRE * (337695) -> 3PANTH * (337697) CKT 1 201 103.4807 | 111.3046 | (337717) 3HS-S 1 - (337718) 3CARPE CKT 1 1({P1
Entergy 3PANTH * (337697) -> 3CHEETA* (337705) CKT 1 201 89.0736 96.6033 | (337717) 3HS-S 1 - (337718) 3CARPE CKT 1 1[{P1
Entergy 3CARPE (337718) -> 3HS-S 1 (337717) CKT 1 159 109.4199 | 116.2198 | (337686) 3ARKLA - (337695) 3TIGRE* CKT 1 1] P2
Entergy 3HS-S 1 (337717) -> 3HS-W 1 (337716) CKT 1 120 98.9838 | 107.8406 | (337686) 3ARKLA - (337695) 3TIGRE* CKT 1 1] P2
Entergy 3BLAKY (337710) -> 3MTPN-N__ (337709) CKT 1 120 90.0334 98.6843 | (337686) 3ARKLA - (337695) 3TIGRE* CKT 1 1
Entergy 3B.WLSN  (336800) -> 3SE-VKS  (336960) CKT 1 161 105.6185 | 112.7084 | (336804) 3VKSBRG - (336962) 3VKSB-W CKT 1 1| P6
Entergy SWEBRE (335500) -> BWELLS (335368) CKT 1 1732 88.5135 98.6482 | (335836) BMCKNT - (336562) 8FRKLIN CKT 1 1
Entergy 6SORR 2  (336060) -> 6FRNSTL  (303204) CKT 1 639 88.0766 99.3714 | (335836) BMCKNT - (336562) 8FRKLIN CKT 1 1
Entergy 6POLSCAR  (335569) -> 6A.A.C.  (335573) CKT 1 685 82.18 90.622 | (336069) 6TEZCUCO - (336154) 6WATFRD CKT 1 1
Entergy 6MICHO (336462) -> FRONTST6  (500360) CKT 1 641 67.915 98.3611 | (336138) 6FAIRVW - (336190) 6GYPSY CKT 2 1
Entergy 5GREENB  (337925) -> 5QUITMN  (337926) CKT 1 223 89.3724 95.9686 | (337921) 5SMOR-E - (337923) 5PHILL CKT 1 1
Entergy 5EVRTON  (338107) ->5HARR-E  (338104) CKT 1 167 75.9 90.4294 | (338110) 5HILLTOP - (505460) BULLSH5 CKT 1 1
Entergy SWINFLD  (337343) -> 3WINPRS  (337342) CKT 1 80 92.7094 97.8418 | (337304) BMONTGY - (500170) CLARNG6 CKT 1 1
Entergy 3BAGBY (337592) -> 3MACON * (337595) CKT 1 106 92.0993 98.6445 | (337420) 8STERL - (337561) 8ELDEHV CKT 1 1
Entergy 3MACON * (337595) -> 3DERMOT* (337597) CKT 1 106 85.6471 92.1173 | (337420) 8STERL - (337561) 8ELDEHVCKT 1 1
Entergy 3HSEHVE (337740) -> 3BUTERF (337741) CKT 1 159 79.185 94.46 | (337643) 8SHERID - (337808) SMABEL CKT 1 1
Entergy 3GRNWOD (337054) -> 3BROWN* (337055) CKT 1 85 89.4047 96.2561 | (337032) 3ATTALA - (337033) 3KSCUKO CKT 1 1
Entergy 3GRNVIL  (337044) -> 3GRNV-E  (337076) CKT 1 120 88.6152 96.444 | (337044) 3GRNVIL - (337075) 3GR-MID CKT 1 1

Scenario Explanations:

1 - Base Case
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Table la. Transmission System Losses - Entergy

Losses (MW)

Area Without Request With Request Delta (MW)

EES 676.6 734.0 57.4

Table 2. Potential Solutions for Identified Proble ~ ms — 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.
ltem | Potential Solution Estimated Need Date Estimated
Cost

Arklahoma — Tigre Bay — Panther Valley —

pp | Cheetah 161kV 6/2014 $19,600,000
Reconductor line
Carpenter — Hot Springs S. — Hot Springs W.
161kV

P2 6/2014 $9,200,000
Reconductor line
Cheetah — Hot Springs Village 115kV

P3 Russellville N. — Russellville E. 161kV 6/2014 $8,700,000
Reconductor lines
Webre — Wells

P4 6/2014 $126,000,000
Build new 230kV line
Greenwood — Terrebonne 115kV

P5 6/2014 $14,300,000
Reconductor line
Baxter Wilson — SE Vicksburg 115kV

P6 6/2014 $3,000,000
Reconductor line
Replace 230/115kV Auto at Gerald Andrus with

P7 560MVA unit 6/2014 $8,000,000
Melbourne — Calico Rock — Norfork 161kV

P8 6/2014 $33,000,000
Reconductor line

$221,800,000 ¥

(4) Total cost does not include the cost of projects that are included in Entergy’s construction
plan and are scheduled to be completed by 6/2014. The studied transfer depends on these
upgrades being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —Entergy
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Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface

Amount (MW)

Table 6. Transfer Total Cost

AREA

Estimated
Cost

SOCO Subtotal

$247,800,000

TVA Subtotal

$91,500,000

EES Subtotal

$221,800,000

TOTAL ($2014)

$561,100,000
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SPP to SIRPP

5000 MW
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Study Structure and Assumptions

SOCO Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SPP to SIRPP 5000 MW SPP SIRPP 2014

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - Southern
Thermal Loadings
(%)

AREA Limiting Element ?ﬁ?&g I\é\g:qhuoeustt Rgggg st Contingency Scenario Project
Southern | 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 2598 86.1 118.0 306105 80OCONEE 500 380011 S HALL 500 1 5 P1
Southern | 380193 WOODSTOCK 230 381211 RAGSDALE RD 230 1 497 94.1 107.1 380004 BULLSLUICE 500 380019 BIG SHANTY 500 1 3 P3
Southern | 380130 GOATROCK 230 381530 CMPMCKZ 230 1 1192 93.9 105.4 380125 FORTSON 230 380130 GOATROCK 230 1 4 P4
Southern | 380125 FORTSON 230 380130 GOATROCK 230 1 1192 93.7 105.2 380130 GOATROCK 230 381530 CMPMCKZ 230 1 4 P4
Southern | 388114 FORINDT2 115 336898 3MORTON 115 1 574 79.2 104.8 360035 8WEST POINT 500 360654 8CHOCTAW MS 500 2 P2
Southern | 380125 FORTSON 230 381530 CMPMCKZ 230 1 1192 92.2 103.7 380125 FORTSON 230 380130 GOATROCK 230 1 4 P4
Southern | 384156 MILLER6 230 384172 BOYLESM1 230 1 602 92.7 102.4 384157 MILLER8 500 385312 CLAY 8 500 1 1 P1
Southern | 380202 CARTERS 230 381107 ROUNDTOP 230 1 586 81.4 99.6 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 5 n/a
Southern | 384374 S.BESS 6 230 384950 DUNCANVL 230 1 502 94.9 99.3 384512 SNOWDNS8 500 385178 AUTAUSSS 500 1 2 n/a
Southern | 384644 N THEO 6 230 388710 MOSSPTE 230 1 574 81.7 98.0 384642 BIG CK6 230 388702 DANIEL 230 1 6 n/a
Southern | 380207 TIOGA 230 381107 ROUNDTOP 230 1 586 79.6 97.8 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 5 n/a
Southern | 388702 DANIEL 230 388705 MSPT EFR 230 1 828 87.8 97.7 384642 BIG CK6 230 388702 DANIEL 230 1 6 n/a
Southern | 380050 BULLSLUI 230 380052 N SPRING 230 1 539 85.7 97.3 380003 NORCROSS 500 380004 BULLSLUICE 500 1 7 n/a
Southern | 384511 SNOWDN6 230 385138 PIKE CO6 230 1 478 83.5 96.6 384512 SNOWDNS8 500 384600 FARLEY 8 500 1 8 n/a
Southern | 382804 AL-GA LINE 230 384400 GASTON 230 1 485 72.6 95.6 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 9 n/a
Southern | 380207 TIOGA 230 382449 R _1STMTN 230 1 509 74.6 95.4 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 5 n/a

1 EES: 500MW ; TVA: 500MW ; SOCO: 1800MW ; SMEPA MW ; PowerSouth: 100MW ; DUKE: 1000MW ; PEC/SCEGFSSA: 1000MW
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Thermal Loadings
(%)

AREA Limiting Element ?ﬁt’;}; g\g ;huoeustt Rggggst Contingency Scenario Project
Southern | 384234 CLAY 6 230 385039 ARGO DS 230 1 602 79.6 95.2 384512 SNOWDNS8 500 385178 AUTAUSS8 500 1 1 n/a
Southern | 380143 MITCHELL 230 382510 RACCOON CK 230 1 596 76.9 94.6 380024 N TIFTON 500 382500 RACCOON CK 500 1 4 n/a
Southern | 388705 MSPT EFR 230 388710 MOSSPTE 230 1 828 84.7 94.6 384642 BIG CK6 230 388702 DANIEL 230 1 6 n/a
Southern | 380052 N SPRING 230 381229 NORTHPARK 230 1 539 81.0 93.2 380003 NORCROSS 500 380004 BULLSLUICE 500 1 10 n/a
Southern | 380025 MCGRAU F 500 380088 MCGRAU F 230 1 2016 67.5 92.6 380020 BOWEN 500 380021 MOSTELLER 500 1 5 n/a
Southern | 384241 LEEDSTS6 230 385039 ARGO DS 230 1 602 76.7 92.4 384512 SNOWDNS8 500 385178 AUTAUSSS8 500 1 1 n/a
Southern | 380197 AMERISTE 230 382434 KINGSTON 230 1 718 70.1 91.6 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 11 n/a
Southern | 384638 CHICK 6 230 384640 SILVER 6 230 1 807 85.1 91.6 384638 CHICK 6 230 384640 SILVER 6 230 2 12 n/a
Southern | 380209 HOPEWELL 230 381931 R_HOPEWL 230 1 497 72.6 91.4 380020 BOWEN 500 380021 MOSTELLER 500 1 13 n/a
Southern | 384638 CHICK 6 230 384640 SILVER 6 230 2 807 83.7 90.1 384638 CHICK 6 230 384640 SILVER 6 230 1 12 n/a

Scenario Explanations:

1 — Gaston 5 unit out

2 — Kemper unit out

3 — Vogtle 2 unit out

4 — Hatch 2 unit out

5 — Bowen 4 unit out

6 — Barry 5 unit out

7 — Vogtle 1 unit out

8 — Smith 3 unit out

9 — MEAG Wansley unit out
10 — Scherer 2 unit out

11 — Bowen 1 unit out

12 — Crist 7 unit out

13 — McDonough 5 unit out
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Table la. Transmission System Losses -

Southern

Losses (MW) |

Area

Without Request With Request | Delta (MW)

Southern

1186.0 1234.5 | 48.5

Table 2. Potential Solutions for Identified Proble

ms — 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 Estimated
Need Date Cost
Construct a new approximate 35 mile Widows Creek — Rocky Mtn
500-kV line bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $101,200,000
Construct a new approximate 18.2 mile Rocky Mtn — Pinson 500-kV
line bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $42,500,000
Construct a new approximate 10 mile Pinson - Mosteller 500-kV line
bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $29,000,000
Install a 500/230-kV 1344-MVA transformer at Rocky Mtn substation. 2014 $46,500,000
5

P1 Reconductor approximate 7.3 mile Rocky Mtn — Hammond 230-kV 2014 $11.600.000
line with bundled (2 conductors / phase) ACSR 1351.5 (54/19). e
Replace AAC 1590 jumper at Hammond 230-kV substation. 2014 $200,000
Upgrade approximate 38.1 mile Rocky Mtn — Bowen 230-kV line from
602 MVA at 100 °C to 693 MVA at 125 °C ACSR 1351.5 (54/19). 2014 $31,600,000
Install additional 2016 MVA 500 / 230-kV transformer at McGrau Ford
500-kV substation. 2014 $35,400,000
Replace 1200 A switch at N Spring 230-kV station. 2014 $200,000
Upgrade 8.93 mile Morton — Forest 115 kV transmission line from

P2 120 MVA to 155 MVA at 95 °C and replace the line switches at 2014 $500,000
Morton substation from 600 A to 1200 A.
Replace the existing 1200A line trap with a 2000A line trap at

P3 Woodstock. 2014 $200,000
Construct a new approximate 10 mile Fortson — ColumbialA 230-kV

P4 | line bundled (2) ACSR 1351 and install an ACSR 1351 jumper from 2014 $11,000,000

Columbia 1A — Columbia 1B 115kV bus.

TOTAL ($2014)

$309,900,000©

(5) Construction lead time of 8 to 10 years.

(6) Total cost does not include the cost of projects that are included in Southern’s expansion plan and are scheduled to be
completed by 6/2014. The studied transfer depends on these projects being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —Southern

26




Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results
October, 2009

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
771480 SOCO PS 30
147617 SC GTC 296
147616 SCEG GTC 285
147615 Duke GTC 465
147613 TVA GTC 310
126581 AEC GTC 20

72585494 TVA GTC 55
72133712 Duke MEAG 50

Table 4. 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

MEAG Duke 15
MEAG SCPSA 16
MEAG Florida 50
MEAG TVA 8
GTC TVA 221
GTC Duke 104
GTC SCEG 47
GTC SCPSA 28
GTC AEC 23
MEAG Duke 15
MEAG SCPSA 16
MEAG TVA 8

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)

Southern From Duke 199.46
GTC From Duke 100.46
MEAG From Duke 26.26
Dalton From Duke 3.53

Southern From Entergy 205

Southern From TVA 233
GTC From TVA 48
MEAG From TVA 13
Dalton From TVA 2
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Study Structure and Assumptions

TVA Screen
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SPP - SIRPP 5000 MW SPP SIRPP 2014

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - TVA
Thermal Loadings %

AREA Limiting Element ?ﬁi'/r’g I\é\g:qhuoeustt R;A(;IL:I; st Contingency Scenario Project
TVA Clarksville-Rotary Park 161 kV 181.8 103.6 112.4 Davidson 500/161 kV N/A P1
TVA Davidson-Davidson2 161 kV 1155.0 106.4 111.9 Davidson 500/161 kV N/A P1
TVA Davidson2-Grassland Tap 161 kV 472.1 103.6 111.4 Davidson 2-Davidson Road 161 kV N/A P1
TVA Centerville-Bon Aqua Tap 161 kV 136.9 99.4 107.3 Davidson 500/161 kV N/A P1
TVA Pin Hook 500/161 kV 1253.7 98.3 103.2 Wilson 500/161 kV N/A P1
TVA Oak Plains-Rotary Park 161 kV 181.8 93.8 102.6 Davidson 500/161 kV N/A P1
TVA Radnor-Grassland Tap 161 kV 472.1 93.7 101.4 Davidson 2-Davidson Road 161 kV N/A P1
TVA Johnsonville-Dry Creek Tap 161 kV 208.3 91.4 100.7 Johnsonville-Cumberland 161 kV N/A P1
TVA Cumberland-Round Pond 161 kV 208.3 97.5 100.5 Montgomery 500/161/13 kV N/A P1
TVA Shelby-N.E. Gate 161 kV ckt 2 326.0 113.3 133.9 Shelby-Cordova 500 kV N/A P2
TVA Shelby-N.E. Gate 161 kV ckt 1 326.0 113.6 131.9 Shelby-Cordova 500 kV N/A P3
TVA Freeport-Shelby Drive 161 kV 222.0 105.2 120.3 Freeport-Freeport2 161 kV N/A P4
TVA Freeport-Oakville 161 kV 222.0 101.2 116.3 Freeport-Freeport2 161 kV N/A P5
TVA Decatur-Priceville Tap 161 kV 237.3 98.0 110.0 Trinity-Cullman 161 kV w/ Priceville-Hartselle 161 kV closed N/A P6
TVA Shelby2-Fite Road 161 kV 326.0 98.2 112.2 Shelby-Cordova 500 kV N/A P7
TVA West Ringgold 230/115 kV 185.2 <90.0 105.6 Bradley-Conasauga 500 kV N/A P8
TVA Cordell HP-Baxter 161 kV 208.3 99.0 102.1 Rockwood-Peavine 161 kV N/A P9

2 EES: 500MW ; TVA: 500MW ; SOCO: 1800MW ; SMEPA MW ; PowerSouth: 100MW ; DUKE: 1000MW ; PEC/SCEGESA: 1000MW
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Table la. Transmission System Losses— TVA

Losses (MW)
Area Without Request With Request Delta (MW)
TVA 776.5 818.0 415

Table 2. Potential Solutions for Identified Proble ms — 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.

ltem | Potential Solution Estimated Need Date Estimated
Cost
7 | Construct West Nashville area 500 kV substation.

Pl Loop in Montgomery-Davidson 500 kV line. 6/2014 $121,700,000
Reconductor 15.57 miles Shelby-N.E. Gate 161

P21 |V ckt 2 with ACSS at 150C 6/2014 $6,600,000
Reconductor 15.43 miles Shelby-N.E. Gate 161

P3| kv ckt 1 with ACSS at 150C 6/2014 $6,600,000
Reconductor 7.25 miles Freeport-Shelby Drive

P4 | 161 kv with ACSS at 150C 6/2014 $3,100,000
Reconductor 9.76 miles Freeport-Oakville 161 kV

P5 with ACSS at 150C 6/2014 $4,200,000
Reconductor 7.17 miles Decatur-Priceville Tap

P6 | 161 kv with ACSS at 180C 6/2014 $3,100,000
Reconductor 16.2 miles Shelby2-Fite Road 161 kV

P7 with ACSS at 150C 6/2014 $6,900,000

P8 | Install 2™ West Ringgold 230/115 kV transformer 6/2014 $12,200,000
Reconductor 20.58 miles Cordell HP-Baxter 161

P9 KV with ACSS at 150C 6/2014 $8,800,000

TOTAL ($2014) $173,200,000 ®

(7) Longer lead times will require this potential upgrade to be completed beyond the 2014 need
date (approximately 6/2016).

(8) Total cost does not include the cost of projects that are included in TVA’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these projects
being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —TVA

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD

Amount (MW)

71652582 PIM TVA

600

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface

Amount (MW)
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Table 1. Transmission System Impacts -

Study Structure and Assumptions

Entergy Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SPP - SIRPP 5000 MW SPP SIRPP 2014

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Entergy

Thermal Loadings %

AREA Limiting Element ?ﬁ?ﬂg I\gg;huoeus}t Rgxﬁgst Contingency Scenario Project
Entergy 4GRIMES (334026) -> 4MT.ZION (334060) CKT 1 206 81.745 120.1409 | (334026) 4GRIMES - (334040) 4WALDEN CKT 1 1(P1
Entergy AMT.ZION (334060) -> L558T485 (334058) CKT 1 206 69.147 105.3652 | (334026) AGRIMES - (334040) 4AWALDEN CKT 1 1| P1
Entergy L558T485 (334058) -> 4HUNTSVL (334057) CKT 1 206 55.995 92.4736 | (334026) 4AGRIMES - (334040) 4AWALDEN CKT 1 1
Entergy 4GRIMES (334026) -> 4WALDEN (334040) CKT 1 191 76.625 113.4467 | (334026) 4GRIMES - (334060) 4MT.ZION CKT 1 1(P1
Entergy AWALDEN (334040) -> 4APRILTX (334041) CKT 1 191 58.858 92.9383 | (334026) 4GRIMES - (334060) 4MT.ZION CKT 1 1
Entergy 7GRIMES (334028) -> 4AGRIMES (334026) CKT 2 525 81.028 110.7039 | (334028) 7GRIMES - (334026) 4GRIMES CKT 1 1| P9
Entergy 7GRIMES (334028) -> 4GRIMES (334026) CKT 1 525 81.028 110.7039 | (334028) 7GRIMES - (334026) 4GRIMES CKT 2 1{P9
Entergy ANEWTONB (334333) -> 4HLYSPG# (334332) CKT 1 143 79.606 93.4424 | (334028) 7GRIMES - (509241) CROCKET7 CKT 1 1
Entergy 3WATERWY (336805) -> 3VKB-E* (336806) CKT 1 161 94.0625 113.3084 | (336830) 8B.WLSN - (336839) 8R.BRAS CKT 1 1| P3
Entergy 3VKB-E* (336806) -> 3EDWRDS (336808) CKT 1 161 80.651 99.5247 | (336830) 8B.WLSN - (336839) 8R.BRAS CKT 1 1| P3
Entergy 3EDWRDS (336808) -> 3BOLTON-MS (336809) CKT 1 161 73.599 92.1029 | (336830) 8B.WLSN - (336839) 8R.BRAS CKT 1 1| P3
Entergy NORFORKS5 (505448) -> 5CALCR (338130) CKT 1 148 100.101 108.9818 | (338137) 5BATEVL - (338138) 5MORFLD CKT 1 1| P6
Entergy 5CALCR (338130) -> 5MELBRN (338131) CKT 1 148 95.186 100.9051 | (338137) 5BATEVL - (338138) 5SMORFLD CKT 1 1| P6
Entergy 5MELBRN (338131) -> 5SAGE *(338132) CKT 1 148 85.381 93.9567 | (338137) 5BATEVL - (338138) 5SMORFLD CKT 1 1
Entergy BULL SH5 (505460) -> SMIDWAY# (338813) CKT 1 162 84.314 122.7965 | (338138) 5SMORFLD - (338142) 5ISES1 CKT 1 1| P7
Entergy EUREKA 5 (506932) -> 50SAGE # (338682) CKT 1 210 64.323 109.3494 | (338682) 50SAGE# - (505473) GNDVIEWS5 CKT 1 1| P8
Entergy CARROLL4 (500150) -> 4RINGLD (337353) CKT 1 136 86.0854 98.686 | (337345) 3DANVLL - (337346) 3INSBRO CKT 1 1
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Entergy 3RINGLD (337352) -> 3SAILES (337351) CKT 1 115 81.96 95.8202 | (337345) 3DANVLL - (337346) 3INSBRO CKT 1 1
Entergy FULTON 3 (503912) -> 3PATMOS# (338875) CKT 1 150 70.011 124.4474 | (337515) SMCNEIL - (337516) 3BMCNEIL CKT 1 1| P11
Entergy 3PATMOS# (338875) -> 3LEWIS # (338874) CKT 1 159 61.535 111.1985 | (337515) SMCNEIL - (337516) 3BMCNEIL CKT 1 1| P11
Entergy 3LEWIS # (338874) -> 3COUCH (337502) CKT 1 160 42.52 93.2219 | (337515) BMCNEIL - (337516) BMCNEIL CKT 1 1
Entergy 3WH BLF (337648) -> 3PB-ARC (337646) CKT 1 266 83.656 101.7588 | (337647) 3PB-ARD - (337648) 3WHBLF CKT 1 1| P4
Entergy 3PB-ARC (337646) -> 3PB-WH (337645) CKT 1 266 77.19 94.7467 | (337647) 3PB-ARD - (337648) 3WHBLF CKT 1 1
Entergy 3MAYFL (337930) -> 3SMORGAN (337931) CKT 1 283 100.3696 110.272 | (337930) 3SMAYFL - (337936) 3SYLVN CKT 1 1] P5
Entergy 3MORGAN (337931) -> 3BMAUMEL* (337932) CKT 1 283 81.873 91.5997 [ (337930) BMAYFL - (337936) 3SYLVN CKT 1 1
Entergy 3FRKLIN (336559) -> 3BRKH-S (336555) CKT 1 231 107.4282 112.8525 | (336558) 3VAUGHN - (336559) 3FRKLIN CKT 1 1 (P2
Entergy 3BRKH-S (336555) -> 3BBROKHV (336554) CKT 1 199 103.6308 109.0701 | (336558) 3VAUGHN - (336559) 3FRKLIN CKT 1 1[P2
Entergy 3JAX-RK (336891) -> 3JAX-APT (336892) CKT 1 161 97.5895 107.0691 | (336843) 6RANKIN - (336896) 3RANKIN CKT 1 1| P10
Entergy 8ANO 50 (337909) -> 8P HILL (337922) CKT 1 1732 44.45 97.6906 | (337808) SBMABEL - (337909) BANO50 CKT 1 1
Entergy 5NEWPO (338151) -> 5SNEW-IN (338173) CKT 1 335 89.6184 97.063 | (338145) 8ISESS - (338187) 8DELL5 CKT 1 1
Entergy S5NEW-IN (338173) -> 5NEW-AB (338172) CKT 1 335 84.026 91.2922 | (338145) 8ISESS - (338187) 8DELLS5 CKT 1 1
Entergy 3MAG-S (337520) -> 3SHULER (337521) CKT 1 120 88.3231 99.8079 | (337561) 8ELDEHYV - (337539) 3ELDEHV CKT 1 1
Entergy 3CAMDMG (337530) -> 3SMACKO (337536) CKT 1 98 86.2861 95.596 | (337561) BELDEHV - (337539) 3ELDEHV CKT 1 1
Entergy 3WH BLF (337648) -> 3PB-ARD (337647) CKT 1 266 80.054 98.0898 [ (337646) 3PB-ARC - (337648) 3WHBLF CKT 1 1
Entergy 3PB-ARD (337647) -> 3WOODW (337620) CKT 1 266 76.363 93.6142 | (337646) 3PB-ARC - (337648) 3WHBLF CKT 1 1
Entergy 3LR-PIN (337826) -> 3LR-WAL (337840) CKT 1 159 90.4277 99.8032 [ (337930) 3MAYFL - (337931) BSMORGAN CKT 1 1
Entergy 4LEACH (334334) -> 4ANEWTONB (334333) CKT 1 144.6 76.938 90.5058 [ (334320) 8CYPRESS - (334325) 8HARTBRG CKT 1 1
Entergy 6MICHO (336462) -> FRONTST6 (500360) CKT 1 641 84.307 96.6435 | (336138) 6FAIRVW - (336190) 6GYPSY CKT 1 1
Entergy 6SORR 2 (336060) -> 6FRNSTL (303204) CKT 1 639 87.5386 92.7809 | (336138) 6FAIRVW - (336190) 6GYPSY CKT 1 1
Entergy 3DELTA-MS (337085) -> 3RULEVL (337090) CKT 1 120 91.4624 97.6013 [ (337051) 3INDIAN - (337052) SMORHED CKT 1 1
Entergy 3RX BRN (336940) -> 3JX-MIA (336907) CKT 1 320 85.6251 91.8363 [ (336842) 6JAX-S - (336890) 3JAX-S CKT 1 1
Entergy 3WOODW (337620) -> 3ALTHEI* (337962) CKT 1 106 78.119 90.3849 | (337968) 6RICUS - (337967) 3RICUS CKT 1 1

Scenario Explanations:

1 - Base Case

32




Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results
October, 2009

Table la. Transmission System Losses - Entergy

Table 2. Potential Solutions for Identified Proble

Losses (MW)

Area Without Request With Request Delta (MW)

EES 676.6

674.7 -1.9

ms — 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.
ltem | Potential Solution Estimated Need Date Estimated
Cost
Grimes — Mt Zion — Huntsville 138kV
pp | Grimes —Walden 138kV 6/2014 $75,600,000
Reconductor lines
Franklin — S. Brookhaven — Brookhaven 115kV
P2 6/2014 $23,800,000
Reconductor line
Vicksburg E. SS — Edwards — Bolton 115kV
P3 6/2014 $31,500,000
Reconductor line
Whit Bluff — Pine Bluff Arsenal C 115kV
P4 6/2014 $10,500,000
Reconductor line
Mayflower — Morgan 115kV
P5 6/2014 $7,000,000
Reconductor Line
Melbourne — Calico Rock — Norfork 161kV
P6 6/2014 $33,000,000
Reconductor line
Bull Shoals — Midway 115kV
P7 6/2014 $14,000,000
Reconductor line
Osage — Eureka 161kV
P8 6/2014 $9,000,000
Reconductor line
P9 | Grimes — Add 3" 345/138kV Auto 6/2014 $10,000,000
Rankin — Jackson-Airport 115kV
P10 6/2014 $4,100,000
Reconductor line
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Iltem | Potential Solution Estimated Need Date Estimated
Cost

P11 | McNeil — Add 2™ 500/115kV Auto 6/2014 $10,000,000
$228,500,000

(7) Total cost does not include the cost of projects that are included in Entergy’s construction
plan and are scheduled to be completed by 6/2014. The studied transfer depends on these
upgrades being in-service by 6/2014. If any of these projects are delayed or cancelled, the
cost to support the study transfer would be greater than the total shown here.

Diagram 1. Approximate Location of Potential Solutons —Entergy

SPP- SIRPP

P3® ® P10

*p2
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Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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Duke Energy Carolinas Screen

Study Structure and Assumptions

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SPP - SIRPP 5000 MW SPP SIRPP 2014

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - Duke

Thermal Loadings %

L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Duke Antioch 500/230 kV transformer 2/1 840 77.6 99.0 Antioch 500/230 kV transformer 1/2 1 P1
Duke McGuire 500/230 kV transformer 1680 75.1 93.7 Woodleaf — Pleasant Garden 500 kV 3 P2

Scenario Explanations:
1 — Belews Creek 1 unit out
2 — McGuire Nuclear Unit 1 out
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Table la. Transmission System Losses - Duke

Table 2. Potential Solutions for Identified Proble

Losses - MW
AREA | Without Request With Request DELTA - MW
Duke 558.8 562.5 3.7

ms — Duke

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
o1 | eplace a0 A pne 200290
P3 Construct new Dooley Tie 500/230 kV station 6/1/2019 $80,000,000

between McGuire and Woodleaf stations

TOTAL ($2014)

$139,400,000 @

(8) Total cost does not include the cost of projects that are included in Duke’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these

projects being in-service by 6/2014.
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Diagram 1. Approximate Location of Potential Solutons —Duke

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface

Amount (MW)
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Table 6. Transfer Total Cost

AREA Estimated
Cost
SOCO Subtotal $309,900,000
TVA Subtotal $173,200,000
EES Subtotal $228,500,000
Duke Subtotal $139,400,000
TOTAL ($2014) $851,000,000
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PJM Classic to Southern

3000 MW
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Study Structure and Assumptions

SOCO Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
PJM Classic to SOCO 3000 MWV  PJM Classic SOCO 2014
Load Flow Cases
2008 Series MMWG: 2014 Summer Peak
Table 1. Transmission System Impacts -  Southern
Thermal Loadings
(%)
. Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Southern | 339100 6RUSSEL 230 380104 LEXNGTON 230 1 596 93.4 129.3 306105 80OCONEE 500 380011 S HALL 500 1 2 P1
Southern | 380104 LEXNGTON 230 380133 R_E WAT 230 1 602 89.0 124.5 306105 80OCONEE 500 380011 S HALL 500 1 2 P1
Southern | 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 2598 85.4 119.8 306105 80OCONEE 500 380011 S HALL 500 1 2 P4
Southern | 382035 S HALL 230 383067 CANDLER 230 1 509 68.7 119.3 380003 NORCROSS 500 380011 S HALL 500 1 1 P3
Southern | 306105 8OCONEE 500 380011 S HALL 500 1 2598 81.6 117.2 380021 MOSTELLER 500 383045 CONASAUG 500 1 2 P1
Southern | 380102 EWTKNSV1 230 380133 R_E WAT 230 1 662 80.9 113.1 306105 80OCONEE 500 380011 S HALL 500 1 2 P1
Southern | 383067 CANDLER 230 383073 BRASELTN 230 1 509 62.3 112.7 380003 NORCROSS 500 380011 S HALL 500 1 1 P1
Southern | 339086 6HARTWEL 230 382096 R_HARTWL 230 1 664 83.7 110.5 306105 80OCONEE 500 380011 S HALL 500 1 2 P1
Southern | 380011 S HALL 500 382035 S HALL 230 1 2016 77.0 106.4 380003 NORCROSS 500 380011 S HALL 500 1 3 P1
Southern | 380095 WINDER P 230 383073 BRASELTN 230 1 497 50.9 102.0 380003 NORCROSS 500 380011 S HALL 500 1 1 P1,P2
Southern | 384156 MILLER6 230 384172 BOYLESM1 230 1 602 92.7 98.2 384157 MILLER8 500 385312 CLAY 8 500 1 4 n/a
Southern | 380003 NORCROSS 500 380065 NORCROSS 230 2 2016 90.3 96.6 380003 NORCROSS 500 380065 NORCROSS 230 1 3 n/a
Southern | 380202 CARTERS 230 381107 ROUNDTOP 230 1 586 81.4 94.3 380021 MOSTELLER 500 383045 CONASAUG 500 1 2 n/a
Southern | 380207 TIOGA 230 381107 ROUNDTOP 230 1 586 79.6 925 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 2 n/a
Southern | 380050 BULLSLUI 230 380052 N SPRING 230 1 539 84.7 91.2 380055 DERING CIR 230 380065 NORCROSS 230 1 3 n/a

Scenario Explanations:

1 — Scherer 2 unit out
2 — Bowen 4 unit out

3 — McDonough 5 unit out
4 — Gaston 5 unit out
5 — Kemper unit out
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Table la. Transmission System Losses -  Southern
Losses - MW
AREA Without Request With Request DELTA - MW
Southern 1186.0 1183.1 -2.9

Table 2. Potential Solutions for Identified Proble

ms — 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 Estimated
Need Date Cost
Build a new 40 mile Hartwell — Athena 230 KV Bundled transmission line
P1 with 1351 ACSR at 100 °C. 2014 $44,000,000
P2 Bundle the transfer bus and jumper (2-1590 AAC) at Athena 230-kV 2014 $200.000
Substation '
P3| Build 19 Miles 230 kV 1622 ACSR South Hall — Suwanee. 2014 $14,500,000
Construct a new approximate 35 mile Widows Creek — Rocky Mtn 500-kV
line bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $101,200,000
Construct a new approximate 18.2 mile Rocky Mtn — Pinson 500-kV line
bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $42,500,000
Construct a new approximate 10 mile Pinson - Mosteller 500-kV line
bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $29,000,000
P4 | Install a 500/230-kV 1344-MVA transformer at Rocky Mtn substation. 2014 $46,500,000
Reconductor approximate 7.3 mile Rocky Mtn — Hammond 230-kV line
with bundled (2 conductors / phase) ACSR 1351.5 (54/19), 2014 $11,600,000
Replace the existing 1200A line trap with a 2000A line trap at Woodstock. 2014 $200,000
Bundle the transfer bus and jumper (2-1590 AAC) at Athena. 2014 $200,000

TOTAL ($2014)

$289,900,000 *?

(11) Advancement of project

(12)Total cost does not include the cost of projects that are included in Southern’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these

projects being in-service by 6/2014.

cost to support the study transfer would be greater than the total shown here.
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Diagram 1. Approximate Location of Potential Solutons —Southern
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Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
771480 SOCO PS 30
147617 SC GTC 296
147616 SCEG GTC 285
147615 Duke GTC 465
147613 TVA GTC 310
126581 AEC GTC 20

72585494 TVA GTC 55
72133712 Duke MEAG 50

Table 4. 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

MEAG Duke 15
MEAG SCPSA 16
MEAG Florida 50
MEAG TVA 8
GTC TVA 221
GTC Duke 104
GTC SCEG 47
GTC SCPSA 28
GTC AEC 23
MEAG Duke 15
MEAG SCPSA 16
MEAG TVA 8

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)

Southern From Duke 199.46
GTC From Duke 100.46
MEAG From Duke 26.26
Dalton From Duke 3.53

Southern From Entergy 205

Southern From TVA 233
GTC From TVA 48
MEAG From TVA 13
Dalton From TVA 2
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TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
PJM Classic to SOCO 3000 MW  PJM Classic Southern 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - TVA

Thermal Loadings %

L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
TVA Pin Hook 500/161 kV 1253.7 98.3 101.8 Wilson 500/161 kV N/A P1
TVA Shelby-N.E. Gate 161 kV ckt 2 326.0 113.3 126.4 Shelby-Cordova 500 kV N/A P2
TVA Shelby-N.E. Gate 161 kV ckt 1 326.0 113.6 125.5 Shelby-Cordova 500 kV N/A P3
TVA Decatur-Priceville Tap 161 kv 237.3 98.0 1034 | Jin-Culiman 161 kv Priceville-Hartselle 161 kv N/A P4
TVA Shelby2-Fite Road 161 kV 326.0 98.2 107.4 Shelby-Cordova 500 kV N/A P5
TVA West Ringgold 230/115 kV 185.2 <90.0 101.0 Bradley-Conasauga 500 kV N/A P6

Scenario Explanations:

45




Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results
October, 2009

Table la. Transmission System Losses - TVA

Losses - MW
AREA | Without Request With Request DELTA - MW
TVA 776.5 730.8 -45.7

Table 2. Potential Solutions for Identified Proble ms — 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.

Item | Potential Solution Estimated Need Date Estimated
Cost

P1 | Install 2™ Pin Hook 500/161 kV transformer 6/2014 $60,800,000
Reconductor 15.57 miles Shelby-N.E. Gate 161

P2 | kV ckt 2 with ACSS at 150C 6/2014 $6,600,000
Reconductor 15.43 miles Shelby-N.E. Gate 161

P3| kV ckt 1 with ACSS at 150C 6/2014 $6,600,000
Reconductor 7.17 miles Decatur-Priceville Tap

P4 | 161 KV with ACSS at 180C 6/2014 $3,100,000
Reconductor 16.2 miles Shelby2-Fite Road 161 kV

P5 with ACSS at 150C 6/2014 $6,900,000

P6 | Install 2™ West Ringgold 230/115 kV transformer 6/2014 $12,200,000

TOTAL($2014) $96,200,000 *?

(13)Total cost does not include the cost of projects that are included in TVA’s expansion plan and
are scheduled to be completed by 6/2014. The studied transfer depends on these projects
being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —TVA

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
72132916 BREC SOCO 100
72623624 PIM EES 103
71652582 PIM TVA 600
72792556 PIM SOCO 50

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)
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Duke Energy Carolinas Screen

Study Structure and Assumptions

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
PJM Classic to SOCO 3000 MW  PJM Classic Southern 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - Duke

Thermal Loadings %
L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Duke Peach Valley — Riverview 230 kV Ckt 1/2 452.5 92.2 107.3 Peach Valley — Riverview 230 kV Ckt 2/1 1 P1

Scenario Explanations:

1 — Oconee Nuclear Unit 1 or 2 out
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Table la. Transmission System Losses - Duke

Losses - MW
AREA | Without Request With Request DELTA - MW
Duke 558.8 538.2 -20.6

Table 2. Potential Solutions for Identified Proble ms — Duke

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
Reconductor 20 mile Peach Valley-Riverview 230
P11 kV Lines to bundled 795 ACSR 6/1/2014 $51,400,000
TOTAL ($2014) $51,400,000 **

(14)Total cost does not include the cost of projects that are included in Duke’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014. If any of these projects are delayed or cancelled, the
cost to support the study transfer would be greater than the total shown here.

49




Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results

October, 2009

Diagram 1. Approximate Location of Potential Solutons —Duke

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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Table 6. Transfer Total Cost

AREA Estimated
Cost
SOCO Subtotal $289,900,000
TVA Subtotal $96,200,000
Duke Subtotal $51,400,000
TOTAL ($2014) $437,500,000
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PJM West to Southern

2000 MW
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Study Structure and Assumptions

SOCO Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
PIMW to SCA 2000 MW, PIMW SCA 2014
Load Flow Cases
2008 Series MMWG: 2014 Summer Peak
Table 1. Transmission System Impacts - Southern
Thermal Loadings %

L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Southern | 339100 6RUSSEL 230 380104 LEXNGTON 230 1 596 96.5 117.4 306105 80OCONEE 500 380011 S HALL 500 1 1 P2
Southern | 380104 LEXNGTON 230 380133 R_E WAT 230 1 602 91.9 112.6 306105 80OCONEE 500 380011 S HALL 500 1 1 P2
Southern | 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 2598 86.1 112.0 306105 80OCONEE 500 380011 S HALL 500 1 3 P1
Southern | 306105 80OCONEE 500 380011 S HALL 500 1 2598 81.6 103.7 380021 MOSTELLER 500 383045 CONASAUG 500 1 3 P1
Southern | 382035 S HALL 230 383067 CANDLER 230 1 509 68.7 103.4 380003 NORCROSS 500 380011 S HALL 500 1 5 P1
Southern | 380102 EWTKNSV1 230 380133 R_E WAT 230 1 662 83.6 102.3 306105 80OCONEE 500 380011 S HALL 500 1 1 P2
Southern | 339086 6HARTWEL 230 382096 R_HARTWL 230 1 664 85.3 101.0 306105 80OCONEE 500 380011 S HALL 500 1 1 P2
Southern | 380193 WOODSTOCK 230 381211 RAGSDALE RD 230 1 497 93.1 100.8 380004 BULLSLUICE 500 380019 BIG SHANTY 500 1 5 P1
Southern | 384156 MILLER6 230 384172 BOYLESM1 230 1 602 92.7 98.5 384157 MILLER8 500 385312 CLAY 8 500 1 4 n/a
Southern | 383067 CANDLER 230 383073 BRASELTN 230 1 509 62.3 96.7 380003 NORCROSS 500 380011 S HALL 500 1 5 n/a
Southern | 380011 S HALL 500 382035 S HALL 230 1 2016 76.8 95.4 380003 NORCROSS 500 380011 S HALL 500 1 5 n/a
Southern | 380202 CARTERS 230 381107 ROUNDTOP 230 1 586 81.4 915 360662 8BRADLEY TN 500 383045 CONASAUG 500 1 3 n/a

Scenario Explanations:
1 — Athens CT unit out
2 — Bowen 1 unit out
3 — Bowen 4 unit out
4 — Gaston 5unit out
5— Scherer 2 unit out

53



Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results
October, 2009

Table la. Transmission System Losses -  Southern

Losses - MW
AREA Without Request With Request DELTA - MW
Southern 1186.0 1185.3 -7

Table 2. Potential Solutions for Identified Proble ms — 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 Estimated
Need Date Cost
Construct a new approximate 35 mile Widows Creek — Rocky Mtn
500-kV line bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $101,200,000
Construct a new approximate 18.2 mile Rocky Mtn — Pinson 500-kV
line bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $42,500,000
Construct a new approximate 10 mile Pinson - Mosteller 500-kV line
bundled (3 conductors / phase) ACSR 1113 (45/7). 2014 $29,000,000
(15)

P1 Install a 500/230-kV 1344-MVA transformer at Rocky Mtn substation. 2014 $46,500,000
Reconductor approximate 7.3 mile Rocky Mtn — Hammond 230-kV
line with bundled (2 conductors / phase) ACSR 1351.5 (54/19). 2014 $11,600,000
Bundle the transfer bus and jumper (2-1590 AAC) at Athena. 2014 $200,000
Replace the existing 1200A line trap with a 2000A line trap at 2014 $200.000
Woodstock. '
Build a new 40 mile Hartwell — Athena 230 KV Bundled transmission

P2 | line with 1351 ACSR at 100 °C. 2014 $44,000,000

TOTAL ($2014)

$275,200,000 9

(15) Construction lead time of 8 to 10 years.

(16)Total cost does not include the cost of projects that are included in Southern’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014. If any of these projects are delayed or cancelled, the

cost to support the study transfer would be greater than the total shown here.

54




Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results
October, 2009

Diagram 1. Approximate Location of Potential Solutons —Southern
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Revisions made to cases for internal screens

OASIS Ref. # POR POD Amount (MW)
771480 SOCO PS 30
147617 SC GTC 296
147616 SCEG GTC 285
147615 Duke GTC 465
147613 TVA GTC 310
126581 AEC GTC 20

72585494 TVA GTC 55
72133712 Duke MEAG 50

Table 4. 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

MEAG Duke 15
MEAG SCPSA 16
MEAG Florida 50
MEAG TVA 8
GTC TVA 221
GTC Duke 104
GTC SCEG 47
GTC SCPSA 28
GTC AEC 23
MEAG Duke 15
MEAG SCPSA 16
MEAG TVA 8

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)

Southern From Duke 199.46
GTC From Duke 100.46
MEAG From Duke 26.26
Dalton From Duke 3.53

Southern From Entergy 205

Southern From TVA 233
GTC From TVA 48
MEAG From TVA 13
Dalton From TVA 2
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TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
PJM West to SOCO 2000 MW  PJM West Southern 2014

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - TVA

Thermal Loadings %

AREA

Rating

Without

With

Limiting Element (MVA) Request Request Contingency Scenario Project
TVA Pin Hook 500/161 kV 1253.7 98.3 102.2 Wilson 500/161 kV N/A P1
TVA Shelby-N.E. Gate 161 kV ckt 2 326.0 113.3 126.1 Shelby-Cordova 500 kV N/A P2
TVA Shelby-N.E. Gate 161 kV ckt 1 326.0 113.6 125.2 Shelby-Cordova 500 kV N/A P3
TVA Decatur-Priceville Tap 161 kv 237.3 98 1023 | Jin-Culiman 161 kvw/Priceville-Hartselle 161 kv N/A P4
TVA Shelby2-Fite Road 161 kV 326.0 98.2 107.2 Shelby-Cordova 500 kV N/A P5
TVA Centerville-Bon Agua Tap 161 kV 136.9 99.4 100.1 Davidson 500/161 kV N/A P6

Scenario Explanations:
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Table la. Transmission System Losses - TVA

Losses - MW
AREA | Without Request With Request DELTA - MW
TVA 776.5 741.5 -35

Table 2. Potential Solutions for Identified Proble ms — 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.

Item | Potential Solution Estimated Need Date Estimated
Cost

P1 | Install 2™ Pin Hook 500/161 kV transformer 6/2014 $60,800,000
Reconductor 15.57 miles Shelby-N.E. Gate 161

P2 | kV ckt 2 with ACSS at 150C 6/2014 $6,600,000
Reconductor 15.43 miles Shelby-N.E. Gate 161

P3 kV ckt 1 with ACSS at 150C 6/2014 $6,600,000
Reconductor 7.17 miles Decatur-Priceville Tap

P4 161 kV with ACSS at 180C 6/2014 $3,100,000
Reconductor 16.2 miles Shelby2-Fite Road 161 kV

P5 with ACSS at 150C 6/2014 $6,900,000
Reconductor 15.29 miles Centerville-Bon Aqua

P6 Tap 161 kV with ACSS at 150C 6/2014 $6.,500,000

TOTAL($2014) $90,500,000 *”

(17)Total cost does not include the cost of projects that are included in TVA's expansion plan and
are scheduled to be completed by 6/2014. The studied transfer depends on these projects
being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —TVA

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD Amount (MW)
72132916 BREC SOCO 100
72623624 PIM EES 103
71652582 PIM TVA 600
72792556 PIM SOCO 50

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)
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Duke Energy Carolinas Screen

Study Structure and Assumptions

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
PJM West to SOCO 2000 MW  PJM West Southern 201

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - Duke

Thermal Loadings %
L Rating Without With . . .
AREA Limiting Element (MVA) Request Request Contingency Scenario Project
Duke Peach Valley — Riverview 230 kV Ckt 1/2 452.5 92.2 100.2 Peach Valley — Riverview 230 kV Ckt 2/1 1 P1

Scenario Explanations:

1 — Oconee Nuclear Unit 1 or 2 out
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Table la. Transmission System Losses - Duke

Losses - MW
AREA | Without Request With Request DELTA - MW
Duke 558.8 544.8 -14

Table 2. Potential Solutions for Identified Proble ms — Duke

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
Reconductor 20 mile Peach Valley-Riverview 230
P1 | kV Lines to bundled 795 ACSR 6/1/2014 $51,400,000
TOTAL($2014) $51,400,000 *®

(18)Total cost does not include the cost of projects that are included in Duke’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —Duke

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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Table 6. Transfer Total Cost

AREA Estimated
Cost
SOCO Subtotal $275,200,000
TVA Subtotal $90,500,000
Duke Subtotal $51,400,000
TOTAL ($2014) $417,100,000
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Southern to PJM Classic

3000 MW
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Study Structure and Assumptions

SOCO Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SOCO to PJM Classic 3000 MWV Southern PJM Classic 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts -  Southern
Thermal Loadings %

L Rating | Without With . . .
AREA Limiting Element (MVA) | Request Request Contingency Scenario Project
Southern | 370014 3JASPER2 115 389021 MCINTOSH 115 1 230 75.0 110.3 312721 6PURRYSB 230 389001 MCINTOSH 230 1 1 P1
Southern | 380095 WINDER P 230 382076 OLDFREEMILL 230 1 486 97.8 101.4 380065 NORCROSS 230 381349 LIDDELL 230 1 1 P2
Southern | 380057 ALPHARETTA 230 381942 N-WINDS 230 1 497 97.9 101.3 380056 BERKLYLK 230 380065 NORCROSS 230 1 1 P3
Southern | 380022 VILLA RI 500 380023 WANSLEY 500 1 3429 82.4 93.4 380016 OHARA 500 380023 WANSLEY 500 1 2 n/a

Scenario Explanations:
1 — Bowen 4 unit out
2 — Miller 2 unit out
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Table la. Transmission System Losses -  Southern

Losses - MW
AREA Without Request With Request DELTA - MW
Southern 1186.0 1230.2 44.2

Table 2. Potential Solutions for Identified Proble ms — 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

Upgrade approximate 2.0 mile Mcintosh — Jasper
P1 | 115-kV tieline from 230 MVA at 75 °C to 286 MVA 2014 $675,000
at 100 °C ACSR 1272.0 (45/7)

Replace the existing 1200A line trap with a 2000A
line traps at Winder Primary and Lawrenceville.

P2 Replace the existing 800 Copper Jumpers at 2014 $600,000
Winder Primary.
Replace the existing 1200A line trap with a 2000A
P3 line traps at Alpharetta and Ocee. 2014 $400,000
TOTAL ($2014) $1,675,000 *9

(19)Total cost does not include the cost of projects that are included in Southern’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —Southern
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Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

Amount (MW)

OASIS Ref. # POR POD
705288 & 705299 EES SOCO 100
705288 & 705299 SOCO DUKE 100
778743 SOCO SCPSA 50
823644 & 823646 SOCO DUKE 180
716602, 735231, 735232 SOCO DUKE 150

771480 SOCO PS 30

126581 AEC GTC 20
72604261 GTC TVA 200

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

nterface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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TVA Screen
Study Structure and Assumptions
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SOCO to PJM Classic 3000 MWV Southern PJM Classic 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - TVA

Thermal Loadings %

AREA Limiting Element ?ﬁ:'/rjg ;\2 ;huoeustt Rc\a,t\qlﬁgst Contingency Scenario Project
TVA Centerville-Bon Agua Tap 161 kV 136.9 99.4 105.4 Davidson 500/161 kV N/A P1
TVA Cumberland-Round Pond 161 kV 208.3 97.5 103.5 Montgomery 500/161/13 kV N/A Pl
TVA Pin Hook 500/161 kV 1253.7 98.3 103.3 Wilson 500/161 kV N/A P1
TVA West Sparta-Great Falls 161 kV 237.3 94.0 101.3 Rockwood-Peavine 161 kV N/A P1
TVA Burke Mill Road-St. Clair Tap 161 kV 237.3 92.9 101.2 Rockwood-Roane 161 kV N/A P1
TVA Wartrace-North Tullahoma Tap 161 kV 273.3 89.5 101.0 Franklin-Wartrace 161 kV N/A P1
TVA Davidson-West Nashville 161 kV 454.8 95.4 100.6 Davidson 2-Davidson Road 161 kV N/A Pl
TVA Braytown-Huntsville 161 kV 181.8 91.7 109.7 West Cookeville-Livingston 161 kV N/A p2
TVA Dumplin Valley-Midway Road 161 kV 363.6 96.1 118.0 Volunteer-Phipps Bend 500 kV N/A P3
TVA Gallatin Primary-Lakeview Tap2 161 kV 227.5 98.9 107.1 Gallatin Primary-Gallatin 161 kV N/A P4
TVA Watts Bar-St. Clair Tap 161 kV 237.3 96.3 104.6 Rockwood-Roane 161 kV N/A P5
TVA John Sevier-Volunteer2 161 kV 181.8 <90.0 104.6 Volunteer-Phipps Bend 500 kV N/A P6
TVA Clay-Egypt Tap 161 kV 299.2 92.4 104.2 Union 500/161 kV N/A P7
TVA Okolona-Egypt Tap 161 kV 299.2 92.4 104.1 Union 500/161 kV N/A P8
TVA East Point-Fairview Tap 161 kV 237.3 <90.0 103.7 East Point-Widows Creek 500 kV N/A P9
TVA Alcoa Cheoah-Cheoah HP 161 kV 164.2 99.8 102.7 Alcoa SS-Alcoa Calderwood 161 kV N/A P10
TVA West Cookeville-Double Springs 161 kV 170.9 93.4 102.7 Rockwood-Peavine 161 kV N/A P11
TVA Lafayette-Hartsville Tap 161 kV 371.4 95.9 101.2 Gallatin Primary-Portland SS 161 kV N/A P12
TVA Glasgow Tap-Bristow Tap 161 kV 210.3 <90.0 100.3 Summer Shade-Lafayette 161 kV N/A P13

Scenario Explanations:
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Table la. Transmission System Losses - TVA

Losses - MW
AREA | Without Request With Request DELTA - MW
TVA 776.5 876.0 99.5

Table 2. Potential Solutions for Identified Proble ms — 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
20 | Construct West Nashville area 500 kV substation.
P1 Loop in Montgomery-Davidson 500 kV line. 6/2014 $121,700,000

Reconductor and uprate 23.0 miles Braytown-

P2 | Huntsville 161 kV to ACSR 636 at 100C 6/2014 $9,800,000
P3 Lng(ggée Midway Rd-Dumplin Valley 161 kV to 6/2014 $3.900,000
P4 Lng(ggée Gallatin Primary-Lakeview Tap 161 kV to 6/2014 $1.500,000
p5 Reconductor 11.12 miles Watts Bar-St. Clair Tap 6/2014 $4.700,000

161 kV with ACSS at 150C

P6 | Uprate John Sevier-Volunteer2 161 kV to 100C 6/2014 $16,400,000

Reconductor 16.18 miles Clay-Egypt Tap 161 kV

P7 with ACSS at 150C 6/2014 $6,900,000
Reconductor 9.35 miles Okolona-Egypt Tap 161

P8 | kv with ACSS at 150C 6/2014 $4,000,000
Reconductor 10.48 miles East Point-Fairview Tap

P9 | 161 kV with ACSS at 150T 6/2014 $4,500,000

P10 | Uprate Alcoa Cheoah-Cheoah 161 kV to 100C 6/20 14 $10,700,000

P11 gg(r)fge West Cookeville-Double Springs 161 kV to 6/2014 $1.900,000
Reconductor 0.3 miles Lafayette-Hartsville Tap

P12 161 kV with ACSS at 150C 6/2014 $130,000

P13 | Uprate Glasgow Tap-Bristow Tap 161 kV to 100C 6/2014 $6,000,000

TOTAL($2014) $192,130,000%

(20)Longer lead times will require this potential upgrade to be completed beyond the 2014 need
date (approximately 6/2016).

(21)Total cost does not include the cost of projects that are included in TVA's expansion plan and
are scheduled to be completed by 6/2014. The studied transfer depends on these projects
being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —TVA

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. # POR POD

Amount (MW)

71652582 PJM TVA

600

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface

Amount (MW)
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Study Structure and Assumptions

Entergy Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SOCO to PJM Classic 3000 MWV Southern PJM Classic 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - Entergy
Thermal Loadings %

AREA Limiting Element ?ﬁ?ﬂg I\gg;huoeus}t Rgxggst Contingency Scenario Project
Entergy 8WEBRE (335500) -> 8WELLS (335368) CKT 1 1732 94.1316 100.1992 | (303021) BCOTNWD?2 - (334325) BHARTBRG CKT 1 1] P1
Entergy 3TEREBN (336033) -> 3GRENWD (303202) CKT 1 227 139.8776 148.3434 | (335368) SWELLS - (335500) SBWEBRE CKT 1 1| P1, P2
Entergy AWILBT (335507) -> 4LIVON (335505) CKT 1 289 128.7403 136.7608 | (335368) BWELLS - (335500) BWEBRE CKT 1 1| P1
Entergy 3GRENWD (303202) -> 3HUMPHY (336032) CKT 1 228 118.1688 125.1167 | (335368) BWELLS - (335500) SWEBRE CKT 1 1] P1
Entergy 3HUMPHY (336032) -> 3GIBSON (336031) CKT 1 227 116.1397 123.0446 | (335368) BWELLS - (335500) SWEBRE CKT 1 1] P1
Entergy 4LIVON (335505) -> 4L-642TP (335456) CKT 1 289 107.5456 113.8749 | (335368) SWELLS - (335500) BWEBRE CKT 1 1| P1
Entergy 4L-642TP (335456) -> 4KSPRGS (303153) CKT 1 289 106.0773 112.4314 | (335368) BWELLS - (335500) SWEBRE CKT 1 1] P1
Entergy AWGLEN (335610) -> 4ADDIS (335508) CKT 1 224 102.1679 108.5625 | (335368) BWELLS - (335500) SWEBRE CKT 1 1] P1
Entergy 4GIBSON (336030) -> RAMOS 4 (500740) CKT 1 253 100.7934 106.8705 | (335368) SWELLS - (335500) SBWEBRE CKT 1 1| P1
Entergy 4KSPRGS (303153) -> 4ACHAMPNE (335455) CKT 1 289 98.0046 105.5217 | (335368) SWELLS - (335500) BWEBRE CKT 1 1| P1
Entergy 3GIBSON (336031) -> 4GIBSON (336030) CKT 1 280 90.3229 95.706 | (335368) BWELLS - (335500) SWEBRE CKT 1 1
Entergy 3BAGBY (337592) -> 3MACON * (337595) CKT 1 106 92.0993 102.6389 | (337420) 8STERL - (337561) 8ELDEHV CKT 1 1| P4
Entergy 8STERL (337420) -> 3STERL (337415) CKT 2 600 94.4137 99.5972 | (337420) 8STERL - (337561) BELDEHV CKT 1 1
Entergy 3MACON * (337595) -> 3BDERMOT* (337597) CKT 1 106 85.6471 96.0636 | (337420) 8STERL - (337561) 8ELDEHV CKT 1 1
Entergy 3STERL (337415) -> 3BDWNSVL (337374) CKT 1 239 79.662 90.3162 | (337420) 8STERL - (337561) 8ELDEHV CKT 1 1
Entergy 3CHEETA* (337705) -> 3HS-VIL (337707) CKT 1 106 99.6378 109.1779 | (337909) 8ANO50 - (515305) FTSMITH8 CKT 1 1| P5
Entergy 5RUSL-N (337906) -> 5RUSL-E (337905) CKT 1 396 102.3748 108.6067 | (337909) BANOS50 - (515305) FTSMITH8 CKT 1 1| P5
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Entergy 5ISES 1 (338142) -> SMORFLD (338138) CKT 1 310 | 1005112 | 106.5486 | (337909) BANO5O - (515305) FTSMITHS CKT 1 1] ps5
Entergy 5MORFLD (338138) -> 5BATEVL (338137) CKT 1 310 | 91.2939 96.8289 | (337909) BANO50 - (515305) FTSMITHS CKT 1 1
Entergy NORFORKS5 (505448) -> 56CALCR (338130) CKT 1 148 | 100.101 | 109.1235 | (338137) 5BATEVL - (338138) 5SMORFLD CKT 1 1] pPs
Entergy 5CALCR (338130) -> 5SMELBRN (338131) CKT 1 148 95.186 | 100.9909 | (338137) 5BATEVL - (338138) 5SMORFLD CKT 1 1| P6
Entergy 5MELBRN (338131) -> 5CALCR (338130) CKT 1 148 | 99.7333 | 110.5374 | (338145) 8ISESS - (338187) 8DELL5 CKT 1 1| Ps
Entergy 5CALCR (338130) -> NORFORKS5 (505448) CKT 1 148 | 92.2246 | 103.0204 | (338145) 8ISESS - (338187) 8DELL5 CKT 1 1| P6
Entergy 5TRUMAN (338169) -> 5TRUM-W# (338707) CKT 1 148 | 112.445 | 120.3462 | (338151) SNEWPO - (338173) SNEW-IN CKT 1 1] p7
Entergy 5HOXIES# (338705) -> SWALNUT (338213) CKT 1 167 | 96.8389 | 104.5622 | (338151) SNEWPO - (338173) SNEW-IN CKT 1 1] ps
Entergy 5TRUM-W# (338707) -> HERGETTS5 (505420) CKT 1 148 83.4 91.1658 | (338151) SNEWPO - (338173) 5NEW-IN CKT 1 1
Entergy 5MTREE (338165) -> 5SHRSBRG* (338167) CKT 1 223 84.938 90.2926 | (338151) SNEWPO - (338173) 5NEW-IN CKT 1 1
Entergy 5PARKIN (338033) -> 5TWIST (338041) CKT 1 112 | 135.221 | 142.2281 | (338161) SWM-EHV - (338412) 5WM-LH1 CKT 1 1] pPo
Entergy 5TWIST (338041) -> 5SMTREE (338165) CKT 1 112 | 131.6114 | 138.4216 | (338161) SWM-EHV - (338412) 5WM-LH1 CKT 1 1] pPo
Entergy 5MOSES (338022) -> 5FCTY-N* (338029) CKT 1 112 | 107.8116 | 114.0959 | (338161) SWM-EHV - (338414) 5SWM-POK CKT 1 1| P10
Entergy 5ECTY-N* (338029) -> SWYN-S (338031) CKT 1 112 | 90.1126 96.3363 | (338161) SWM-EHV - (338414) 5SWM-POK CKT 1 1
Entergy 3NATSES (336500) -> 3REDGUM (337327) CKT 1 87 | 114.0249 | 122.0173 | (337319) 3SFERTAP - (337320) 3PLANT CKT 1 1] pP3

Scenario Explanations:

1 - Base Case
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Table la. Transmission System Losses - Entergy

Losses - MW
AREA Without Request With Request DELTA - MW
Entergy 676.6 697.0 20.4

Table 2. Potential Solutions for Identified Proble  ms — 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
Webre — Wells
P1 6/2014 $126,000,000

Build new 230kV line

Greenwood — Terrebonne 115kV
P2 6/2014 $14,300,000
Reconductor line

Natchez SES — Red Gum
P3 6/2014 $15,000,000
Reconductor 115kV line

Lake Village (Bagby) — Macon
P4 6/2014 $1,000,000
Increase line rating

Cheetah — Hot Springs Village 115kV

Russellville N. — Russellville E. 161kV
P5 | ISES — Moorefield 161kV 6/2014 $25,600,000

Reconductor lines

Melbourne — Calico Rock — Norfork 161kV
P6 6/2014 $33,000,000
Reconductor line

Truman — Truman W. 161kV
P7 6/2014 $9,000,000
Reconductor line

Walnut Ridge — Hoxie S. — Swifton 161kV
P8 6/2014 $250,000
Replace switches at Walnut Ridge

Parkin — Twist — Marked Tree 161kV
P9 6/2014 $100,000
Replace line trap at Parkin

Moses — Forrest City N. SS 161kV
P10 6/2014 $5,000,000
Reconductor line

TOTAL($2014) $229,250,000 *?

(22)Total cost does not include the cost of projects that are included in Entergy’s construction
plan and are scheduled to be completed by 6/2014. The studied transfer depends on these
upgrades being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —Entergy

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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South Carolina Electric & Gas Screen

Study Structure and Assumptions

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SOCO to PJM Classic 3000 MWV Southern PJM Classic 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - SCEG
Thermal Loadings %
L Rating Without With . . .

AREA Limiting Element (MVA) Request Request Contingency Scenario Project
370015 SRS 230 370406 CANADYS 2301

SCEG 370306 URQ 230 370302 GRANITEVILLE 230 509.9 97 116 370360 BARNWEL 115 370380 S.R.P. 115 1 P1
370015 SRS 230370380 S.R.P. 1151

SCEG 370306 URQ 230 370302 GRANITEVILLE 230 509.9 95 114 370015 SRS 230 370380 S.RP. 115 2 P1
370360 BARNWEL 115 370380 S.R.P. 1151

SCEG 370306 URQ 230 370302 GRANITEVILLE 230 509.9 95 114 370380 S.R.P. 115 370915 STA#53 115 1 P1
370015 SRS 230 370406 CANADYS 2301

SCEG 370306 URQ 230 370302 GRANITEVILLE 230 509.9 94 114 370380 S.R.P. 115 370915 STA#53 115 1 P1

SCEG 370306 URQ 230 370302 GRANITEVILLE 230 509.9 95 114 370380 S.R.P 115 BUS Pl
370015 SRS 230 370380 S.R.P. 115kV 2

SCEG 370015 SRS 230 370380 S.R.P.115kV 1 336 98 120 370306 URQ 230 370302 GRANITEVILLE 230 1 P1
370015 SRS 230 370380 S.R.P.115kV 1

SCEG 370015 SRS 230 370380 S.R.P. 115kV 2 336 98 120 370306 URQ 230 370302 GRANITEVILLE 230 1 P1

Scenario Explanations:
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Table la. Transmission System Losses - SCEG

Losses - MW
AREA | Without Request With Request DELTA - MW
SCEG 94.6 125.5 30.9

Table 2. Potential Solutions for Identified Proble ms — SCE&G

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

370302 GRANITEVILLE 230 370306 URQ 1
Construct second circuit (Graniteville to

p1 Urquhart) N/A $4,300,000%

Construct a 17.6 mile 230 kV line, Bundled 1272
ACSR conductor at 125TC

TOTAL($2014) $4,300,000%

(23)Cost to accelerate this existing project two years from 2016 to 2014.

(24)Total cost does not include the cost of projects that are included in SCE&G’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —SCE&G

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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Study Structure and Assumptions

Table 1. Transmission System Impacts -

Progress Energy-Carolinas Screen

Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SOCO to PJM Classic 3000 MWV Southern PJM Classic 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Progress

Thermal Loadings %

AREA Limiting Element ?ﬁ?ﬂg I\gg;huoeus}t Rgxggst Contingency Scenario Project
Progress 304196 6ERWIN 230 304389 6P2-FAYE 230 1 | 478 70 99 304183 8WAKE 500 304391 BCUMBER 500 1 1 P1

Scenario Explanations:

1 — Harris 1 unit down with TRM
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Table la. Transmission System Losses - Progress
Losses - MW
AREA Without Request With Request DELTA - MW
Progress 248.9 304.7 55.8

Table 2. Potential Solutions for Identified Proble

ms — Progress

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
P1 Uprate I|n_e by replacmg 2- wave traps and 2014 $500,000
CT/metering equipment
TOTAL($2014) $500,000

(25)Total cost does not include the cost of projects that are included in Progress’ expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014.
cost to support the study transfer would be greater than the total shown here.

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

If any of these projects are delayed or cancelled, the

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner Interface Amount (MW)
CPLE From Duke 509
CPLE From SCEG 200
CPLE From SCPSA 199
CPLE From AEP 97
CPLE From Dominion 830
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Duke Energy Carolinas Screen

Study Structure and Assumptions

Screen
Transfer Transfer Transfer Transfer Study
Sensitivity Amount Source Sink Year
SOCO to PJM Classic 3000 MWV Southern PJM Classic 1420

Load Flow Cases

2008 Series MMWG: 2014 Summer Peak

Table 1. Transmission System Impacts - Duke

Thermal Loadings %
AREA Limiting Element ?ﬁ?ﬂg I\gg;huoeus}t Rgxggst Contingency Scenario Project
Duke Central Tie — Shady Grove Tap 230 kV Ckt 1/2 506.7 90 98.4 Central Tie — Shady Grove Tap 230 kV Ckt 2/1 1 Pl

Scenario Explanations:

1 — Broad River Energy Center 1 unit out

82




Southeast Inter-Regional Transmission Planning
2008/09 Economic Sensitivity Step 1 Results
October, 2009

Table la. Transmission System Losses - Duke

Losses - MW
AREA | Without Request With Request DELTA - MW
Duke 558.8 613.1 54.3

Table 2. Potential Solutions for Identified Proble ms — Duke

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
Reconductor 18 mile Central Tie — Shady Grove
P1 Tap 230 kV Lines to bundled 954 ACSR 2016 $32,000,000
TOTAL($2014) $32,000,000 *®

(26)Total cost does not include the cost of projects that are included in Duke’s expansion plan
and are scheduled to be completed by 6/2014. The studied transfer depends on these
projects being in-service by 6/2014. 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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Diagram 1. Approximate Location of Potential Solutons —Duke

Revisions made to cases for internal screens

Table 3. Additional Transactions Modeled in Cases

OASIS Ref. #

POR

POD

Amount (MW)

Table 4. Capacity Benefit Margin Modeled (CBM)

Transmission Owner

Interface

Amount (MW)

Table 5. Transmission Reliability Margins Modeled TRM)

Transmission Owner

Interface

Amount (MW)
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Table 6. Transfer Total Cost

AREA Estimated
Cost
SOCO Subtotal $1,675,000
TVA Subtotal $192,130,000
EES Subtotal $229,250,000
SCEG Subtotal $4,300,000
Progress Subtotal $500,000
Duke Subtotal $32,000,000
TOTAL ($2014) $459,855,000
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