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MVST Solutions

This presentation is to review the solutions that have been studied to address MVST

Needs and the preliminary MVST Solutions that are being proposed for a detailed cost-
benefit analysis.

Targeted Problem Solving

> Needs were scored and clustered together. Sensitivities on drivers of the needs were studied

to identify the likelihood of a need. MVST Solutions are crafted to address likely overloads
and high-impact needs.

Solution Evaluation

» Every solution was compared with alternatives, prioritizing the largest reductions in loading
without introducing new issues.

Cost and Risk Consideration

» The solutions selected focused on lower costs and development risks, making them a priority
for further detailed evaluation.
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MVST Scoring

The MVST Solution slides display scores for facilities that are overloaded. These scores
are derived from the Draft Selection Criteria discussed during the March TAG Meeting.
When a transmission line consists of several segments with varying scores, the highest
score is presented.

Additionally, the Selection Criteria included four exclusion criteria (items 4-7) designed to
reduce the list of Needs. While these criteria continued to assist in prioritizing Needs for
assessment, none were excluded during the development of the MVST solution clusters.

Draft Selection Criteria Data Source Criteria
1 MWs of Resource Dependent on Need Generation MW Column Score - 1 point for every 1000 MW
2 Load Sensitivity Load Sensitive Column Score - 1 pointfor Yes
3 Appears in Previous Studies Needs Results Columns Score - 1 pointfor each study
4 Notin Base Reliability Plan Confirm against CTPC Plan Exclude if project moving forward in plan
5 Multiple MVST Scenarios and Base Cases Cases with Overloads Columns Exclude if Scenarios < 2, Base Cases <1
6 Major Component Limited Major Component Limited Column Exclude if "No"
7 Bulk Transmission Branch Type Column Exclude if 44kV or Radial
8 Load Serving Entity Plan Alignment Inputfrom LSE Stakeholders Include as-needed
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MVST — DEP Clusters
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MVST Needs Clustering - DEP

Carolinas Transmission Planning Collaborative
Multi-Value Strategic Transmission Needs
March 20, 2025
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MVST — Wateree Cluster

Drivers: Significant DEP to DEC transfer

Traditional Solutions:

DEP

» 115 KkV Line Rebuilds (3 lines - 27 miles);

» 230/115 kV Transformer Upgrade;

» 115/100 kV Transformer Uprates (2 transformers)
EC

100 kV Line Rebuilds (4 lines — 59 miles)

)

Alternatives:

Advanced Conductors (ATT*)

Open Wateree B&W 100kV Line between DEC and DEP (ATT)

Switchable Series Reactor (ATT)

Rebuild De-commissioned Winnsboro BL/WH 100 kV Line (Bush River — Great Falls)
New Bush River to Darlington 230 kV line

New Pacolet to Darlington 230 kV line

*Alternative Transmission Technologies (ATT)
Preliminary Solutions for Discussion Only
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DEP MVST Overloads in “Wateree Tie” Area

- # of . .
Overloaded Facility . Score Length [mi] Project
Scenarios

E\?mden DuPont - DPC Wateree Plant 115 3 5 8 45 Rebuild

Camden - Camden Junction 115 kV 2 2 11.13 Rebuild

Robinson Plant - Camden Junction 115 kV .

[(Camden Jct — Bethune Tap) 2 1 r.77 Rebuild

Change CTs, Relay

Wateree Plant 115/100 kV Banks 1 & 2 3 3 n/a Settings and
Emergency Rating

Camden 230/115 kV Bank 1 2 0 n/a Upgrade to 336 MVA

Transformer

Preliminary Solutions for Discussion Only
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DEC MVST Overloads in “Wateree Tie” Area

- # of . .
Overloaded Facility . Score Length [mi] Project
Scenarios

Edgemoor B&W* North 100 kV line 2 3 13.43 Rebuild, Upgrade CTs,
Wave Traps

Landsford BL/WH 100 kV lines 2 3 19.61 Rebuild

Rebuild, Upgrade

Wateree B&W* 100 kV line 3 5 19.94 Breakers, CTs, and Bus
Conductors

gzlclgl)eberry BL 100 kV Line (Bowater to RH > 3 6.3 Rebuild

*B&W — 2 parallel circuits have been combined into 1 circuit

Preliminary Solutions for Discussion Only
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MVST — Wateree Cluster

Draft Solution: Wateree Reactor & New Winnsboro BL/WH 100 kV lines

Project Description:

» Wateree Tie — Add 5% Reactors

» Rebuild 52 miles of decommissioned Winnsboro BL/WH 100 kV line to 1158 ACSS
Total - $220M Preliminary Estimate

Benefits:
Generation Capacity Savings from Reduced Losses — Decreases peak system losses (Winter)
Congestion and Fuel Savings . /

I

Energy Savings from Reduced Losses ‘ ’;"

Avoided Transmission Investment —
» Defer need for 96 miles of rebuilds
» Impacts 7 different 100 and 115 kV lines

Preliminary Solutions for Discussion Only
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MVST — Badin Cluster

Drivers: Combination of local generation and DEP to DEC transfer; DISIS/RSC studies

Traditional Solutions:

DEP

» 115 KkV Tillery-Badin line Rebuild (14.59 mi)

» Badin Transformers #1 & #2 Upgrade to 168 MVA

Alternatives:
» Advanced Conductors for Tillery-Badin (ATT)

» Open Tillery-Badin 115 kV line (ATT)
> Install a Series Reactor on Blewett — Tillery 115 kV line (ATT)

*Alternative Transmission Technologies (ATT)

Preliminary Solutions for Discussion Only
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DEP MVST Overloads in “Badin Tie” Area

o # of . .
Overloaded Facility Scenarios Score Length [mi] Project
Tillery Plant - Alcoa Badin 115kV Black 3 2 14.6 Rebuild
Tillery Plant - Alcoa Badin 115kV White 3 2 14.8 Rebuild
Blewett Falls Plant - Tillery Plant 115kV 1 1 25.7 Reactor
Badin Transformers 115/100 kV #1 & #2 3 3 n/a Upgrade to 168 MVA
Transformer
DEC MVST Overloads in “Badin Tie” Area
Tallassee WH 100 kV line 2 1 5.8 Rebuild
11

Preliminary Solutions for Discussion Only
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MVST — Badin Cluster

Draft Solution: Upgrade Tillery — ALCOA Badin 115 kV Black
and White lines and Badin transformers.

RICHFIELD ELDURADU

Project Description:

> Rebuild 14.59 miles with 795 ACSS/TW and upgrade to 2000A A PALMERVILLE -
equipment - $24M : e

» Upgrade Badin Transformer #1 and #2 to 168MVA transformers
- $17.4M

Total - $41.4M Preliminary Estimate

Benefits:

Avoided Generation Capacity Costs — Increase transfer capability ,/’a"nq
from DEP to DEC

Generation Capacity Savings from Reduced Losses
Congestion and Fuel Savings

Energy Savings from Reduced Losses

Avoided Customer Outages

Avoided Transmission Investment —

» Avoids cost of reactors or other interim solutions

Preliminary Solutions for Discussion Only
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MVST - DEC Clusters

13
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MVST Needs Clustering - DEC

Carolinas Transmission Planning Collaborative
Multi-Value Strategic Transmission Needs
March 20, 2025
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MVST - DEC 500 kV to 230 kV

Drivers: Load Growth; DEC imports overloading 500 kV and 500/230 kV banks

Traditional Solutions:

|U
m
o

Add Newport 500/230 Transformer (fault current issues)
Upgrade Katoma 500 kV line or Greenfield 500 kV

Other lines impacted: Fisher 230 kV lines; Duncan Wh N 100 kV line; Flint 230 kV lines; Peach Valley 230
kV lines

YV V V

Alternatives:

» New 500/230 kV Cliffside Bank

» Advanced Power Flow Control Device (ATT)
» Switchable Series Reactors (ATT)

*Alternative Transmission Technologies (ATT)

Preliminary Solutions for Discussion Only
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DEC MVST Overloads impacted by 500 kV to 230 kV flows

- # of . .
Overloaded Facility . Score Length [mi] Project
Scenarios
Newport Tie ATS 3 15 n/a Series Reactor
Katoma 500 kV Line 2 3 20.9 New 500 kV Line

1
Preliminary Solutions for Discussion Only 0



Carolinas Transmission Planning Collaborative

MVST - DEC 500 kV to 230 kV

Draft Solution: New 500/230 kV Cliffside Bank

Project Description:

» Cliffside Tie — Add 500 kV/230 kV Autotransformer 03 /

» Cliffside 5 — 230 kV/100 kV Transformer — Add 3% Reactors P —

» 230 kV Bus Line between Cliffside Tie and Cliffside 5 \ /\” e

» Earl Line — Rebuild 5 miles of 100 kV Line g Y Py o Ag‘;:;g‘;(,’@“/

> Tiger Tie — New 230 kV Bus Junction Breakers %&;ﬁ%ﬂ ' = ;’”7 -

Total - $150M Preliminary Estimate ) ///;é; s 7\\_ .
A i N

Benefits: // _i/ | I ' /

Avoided Generation Capacity — Increase import capability . l o w;_/

Generation Capacity Savings fro_m Reduced Losses — Decreases A ’

peak system losses by 4-5 MW (Winter peak hours) \ [

Congestion and Fuel Savings - Preliminary i e

Energy Savings from Reduced Losses — Preliminary 9-14.5 GWh
Avoided Customer Outages — Reliability benefits from Earl rebuild
Avoided Transmission Investment —

» Newport Tie 500/230 Transformer Upgrade

17
Preliminary Solutions for Discussion Only
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MVST - Harley Hogback

Drivers: Short-term need is to address overloads on 100 kV and 44 kV lines with a long-term need to increase
import capability into CPLW.

Traditional Solutions:

DEC

» Harley BL/WH 100 kV lines

» Hogback BL/WH 100 kV lines
» Tuxedo A/B 44 kV lines

Alternatives:
> Battery at Hendersonville Tie or Campobello Tie (ATT)

» New Tiger to Asheville 230 kV line
» Raise Voltage on 44 kV lines to add 100 kV line

*Alternative Transmission Technologies (ATT)

Preliminary Solutions for Discussion Only

18



Carolinas Transmission Planning Collaborative

DEC MVST Overloads in “Harley Hogback” Cluster

- # of . .
Overloaded Facility . Score Length [mi] Project

Scenarios
Harley BL/WH 100 kV Lines 3 4 11.9 Rebuild
Hogback BL/WH 100 kV Lines 2 3 17.8 Rebuild
Tuxedo A & B 44 kV Lines 3 2 18 total (partially Re-conductor
upgraded)

Campobello A & B 44 kV Lines 3 1 Recently Upgraded

1
Preliminary Solutions for Discussion Only 0
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MVST - Harley Hogback

Draft Solution: Add new 100 kV line from Inman Tie to
Campobello Tie by leveraging 44 kV lines

Project Description:
» Convert Campobello line from 44 kV to 100 kV; AEU upgrades

» Finish asset management project to re-build Tuxedo lines to 556
ACSR; Convert one Tuxedo line from 44 kV to 100 kV; Move
loads to remaining 44 kV line

» Re-build 2 miles of Roper line from 44 kV to 100 kV/44 kV
Total - $TBD — Additional scoping requested for estimate

Benefits:

Generation Capacity Savings from Reduced Losses — Decreases
peak system losses (Winter)

Congestion and Fuel Savings
Energy Savings from Reduced Losses

Avoided Transmission Investment — Defers need to re-build 100kV
lines:

> Harley BL/WH 100 kV lines - $45M
> Hogback BL/WH 100 kV lines - $80M
> Addresses Tuxedo 44kV Asset Management Project - $21M

Preliminary Solutions for 20
Discussion Only
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MVST — Woodruff Tie 100kV

Drivers: Industrial load growth in Greenville Spartanburg area; Solar and SPS traveling from
rural areas to load centers

Traditional Solutions:

DEC

Bainbridge BL/WH 100 kV lines
Mauldin BL/WH 100 kV lines
Pacway BL/WH 100 kV lines
Midway BL/WH 100 kV lines
Rabon BL/WH 100 kV lines
Tiger BL/WH 100 kV lines

YV VYV VYV

Alternatives:

» Re-build Woodruff Tie 100 kV and upgrade 44 kV lines to 100 kV
» New Hodges to Pacolet 230 kV

» New Hodges to Tiger 230 kV

*Alternative Transmission Technologies (ATT) 21
Preliminary Solutions for Discussion Only
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DEC MVST Overloads in “Woodruff Tie” Cluster

Overloaded Facility Sce#n(a)lf'ios Score Length [mi] Project
Bainbridge BL/WH 100 kV lines 3 3 4.5 Reactor
Mauldin BL/WH 100 kV lines 3 3 12.5 Rebuild
Midway BL/WH 100 kV lines 3 4 294 Rebuild
Pacway BL/WH 100 kV lines 3 5 18.9 Rebuild
Rabon BL/WH 100 kV lines 2 4 26.2 Rebuild
Tiger BL/WH 100 kV lines 3 3 11.8 Rebuild

Preliminary Solutions for Discussion Only

22
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MVST — Woodruff Tie

Draft Solution: Leverage existing ROW and 44 kV line corridors
to build out 100 kV grid at Woodruff Tie.

Project Description:

» Rebuild 15.8 miles of Enoree 44 kV lines from Laurens Tie to
Woodruff Tie as 100 kV / 44 kV lines

» Extend Van Patton 100 kV line 5.7 miles to Woodruff Tie

» Finish converting 44 kV Switzer line to 100 kV Knollwood line by
upgrading 8.4 miles.

» Upgrade substation to accommodate 3 new 100 kV lines
Total - $TBD - Additional scoping requested for estimate

Benefits:

Generation Capacity Savings from Reduced Losses — Decreases
peak system losses (Winter)

Congestion and Fuel Savings
Energy Savings from Reduced Losses
Avoided Customer Outages

[ 148!

8 .-
J0\Woodruff o DUTCHMAN.
- Wy e —

23

Preliminary Solutions for Discussion Only
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MVST Solutions — Next Steps

From Attachment N-1, section 5.4.2:

» TAG participants may provide comments on the potential solutions to the PWG for consideration

either prior to or following the Solutions Meeting, including but not limited to proposals for
alternative transmission or non-wire alternative solutions to address the identified need, as well as
other reliability, economic and/or public policy transmission needs.

To the extent TAG participants propose alternative solutions, they shall provide to the PWG the
necessary information (cost, performance, lead time to install, etc.) for the alternative solutions to
be compared with other alternatives.

The PWG shall review and consider comments and alternative solutions that are received within 14
calendar days of the Solutions Meeting and may respond or provide feedback as appropriate.

To the extent a TAG participant proposes an alternative solution that is not selected by the PWG for
the preferred Local Transmission Plan pursuant to Section 5.5, the draft “Local Transmission Plan
Report” required by Section 5.6 will explain why the alternative was not selected.

24
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CTPC MVST Proposed Timeline

June 24, 2025 August 22, 2025 November 2025 December 2025
MVST
MVST Benefits Draft MVST
MVST Update Solutions
Analysis Portfolio
Meeting
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