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Carolinas Transmission Planning Collaborative

TAG Meeting Agenda

1. Administrative Iltems — Rich Wodyka

2. 2025 Transmission Plan Study Report — Sid DeSouza,
Matthew Knudson, and Brant Werts

3. 2026 Study Scope Discussion and Study Activities
Update — Orvane Piper

2026 CTPC MVST Study Activities Update — Brant Werts
Regional Studies Update — Bob Pierce

TAG Activities Update — Rich Wodyka

TAG Open Forum - Rich Wodyka
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Carolinas Transmission Planning Collaborative

2025 CTPC Transmission Plan
Study Report

Sid DeSouza - Duke Energy Progress
Matthew Knudson - Duke Energy Carolinas



Carolinas Transmission Planning Collaborative

Studies for 2025

» Annual Reliability Study

- Assess DEC and DEP transmission systems' reliability,
and develop a single Collaborative Transmission Plan

» Local Economic Studies / Public Policy Studies

- One Local Economic Study Request Received and
Studied

- One Public Policy Study Request Received but Not
Studied

» Resource Supply Options

- Power Transfers studied every other year. Last studied in
2024.
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Carolinas Transmission Planning Collaborative

Study Process Steps

Assumptions Selected

Study Criteria Established

Study Methodologies Selected

Models and Cases Developed
Technical Analysis Performed
Problems and System Needs Identified
Solutions Developed

Collaborative Plan Projects Selected
Study Report Prepared
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Carolinas Transmission Planning Collaborative

Study Assumptions Selected

» Study Years for reliability analyses, select from:
— Near-term: 2030 Summer, 2030/31 Winter
— Long-term: 2035 Summer, 2035/36 Winter

» LSEs provide:

— Input for load forecasts and resource supply assumptions
— Dispatch order for their resources

» Adjustments may be made based on additional
coordination with neighboring transmission
systems



Carolinas Transmission Planning Collaborative

Study Criteria Established

» NERC Reliability Standards

— Current standards for base study screening
— Current SERC Requirements

» Individual company criteria



Carolinas Transmission Planning Collaborative

Study Methodologies Selected

» Thermal Power Flow Analysis

» Each system (DEC and DEP) were tested for
impact of other system’s contingencies



Carolinas Transmission Planning Collaborative

Models and Cases

> Start with 2024 series MMWG cases

» Latest updates to detailed models for DEC and
DEP systems were included

» Planned transmission additions from updated
2024 Plan may be included in models

Technical Analysis

» Conduct thermal screenings of the cases



Carolinas Transmission Planning Collaborative

Problems and Needs ldentified

» ldentify criteria violations, transmission
elements approaching their limits, and
resulting system needs

Solutions Developed

» Develop potential solutions for further
testing and evaluation

» Estimate project costs and schedule
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Carolinas Transmission Planning Collaborative

Collaborative Plan Projects Selected

» Compare all alternatives and select
preferred solutions

Study Report Prepared

> Prepare draft report and distribute to
TAG for review and comment
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Carolinas Transmission Planning Collaborative

2025 Public Policy Study
Requests

» One Public Policy study requests was received

from Clean Energy Buyers Association (CEBA).

» A meeting was held with the requestor, and it was
concluded that this request is better addressed by

distribution planning versus the CTPC.

12



Carolinas Transmission Planning Collaborative

2025 CTPC Reliability Study
Results
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Carolinas Transmission Planning Collaborative

2025 Reliability Study Scope

> Base reliability case analysis — 2030 summer peak,
2030/31 winter peak, 2035 summer peak, 2035/36
winter peak

— “All Firm Transmission” cases were developed which will
consider all confirmed long term firm transmission reservations
with roll-over rights applicable to the study years

— DEC and DEP generation down cases were created from the
common Base Cases

— Includes new economic development assumptions

14



Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

The 2025 Plan, relative to the 2024 Plan, includes 6 new DEP
reliability projects:

Duke Energy Progress Transmission Projects less than $5 M Summary

E240238 :teagﬁ;seorgo—ng\;g tic()ear[ Ilé):gr; 1121S§'>4k\A/-Iine, Upgrade the wave trap, CT ratio, and relay settings 12/1/2029 $400,000
£240276 Ssgn:;ggr;eg&)gi\stle Hayne 230kV East line, Upgrade switches 38A-1, 38A-2 to 3000 A 6/1/2028 $3,000,000
otz | e o T 4008 e 30,3010 g0z | 130000
E240296 gggr(l)sxvick 2 - Town Creek 230kV line, Upgrade OOS relay to at least 2000 A, preferably 12/1/2029 $400,000
cotoaan | 24% Ze0uln 20y e, e T oo s e sllgs st e sprsde 02 SN | 1oz | 5260000
cosouz7 | Mo Ee Dt 50 e grode e sviches an il sipnents 090 |1z | 1o
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Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

The 2025 Plan, relative to the 2024 Plan, includes 14 new DEC
reliability projects:

Item Num

Duke Energy Carolinas Transmission Projects

In-
Service

Estimated
Cost

CTPCDECO03| Correct Clearance Issues on the Clear Creek Lines to increase the line's rating TBD $2,000,000

CTPCDECO04| Replace Anciliary Equipment on the Glen Springs line to increase the Line's Ratings TBD $2,000,000

CTPCDECO05| Add capacitor banks at Lake Emory TBD $10,000,000
W210482 Install additional 100/44 kV transformer at Madison Tie 6/1/2034 | $2,400,000
W220506 Upgrade Switches at Oakvale Tie 6/1/2027 | $900,000
W230456 | Lawsons Fork Tie Series 100kV BJB 6/1/2030 | $800,000
W250072 ;?gg/s_rwow Line - Rebuild between Tiger Tie and Customer Station with 795 6/1/2029 | $1.800,000
W250212 /[A)\grécsa/r_:_c\f)o kV Lines - Rebuild lines between Cliffside 5 and Inman Tie with 1158 12/1/2028| $3.900,000
W250214 Egtggl/qrwe Cherokee Lines between AZP Tap and Chesnee Tie with 1158 12/1/2028| $6,000,000
W250223 ﬁ]v(\:/lltzdegsﬁdl;\i/nlélr;e{o Igiti/ug?rgfiiween structures 48 and 139.5 with 477 ACSS/TW. 12/1/2028| $2.300,000
W250281 Lemley 100 kV Bl & Wh Lines 3 span clearance fix and AEU contains D-Line Work | 6/1/2033 | $7,000,000
W250285 | Add breakers at Campobello Tie 6/1/2032 | $700,000
W250312 | Shelby Tie - Replace Bank 4 6/1/2033 | $8,000,000
W250207 Cliffside 100 kV Lines - Rebuild lines between Cliffside 5 and Customer Tap with 12/1/2029| $29.000,000

1158 ACSS/TW

16



Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

DEC Project: CTPCDECO05 - Lake Emory Tie, Upgrade
— scheduled for TBD
— estimated cost is $10M

» Project Description: This project consists of expanding Lake Emory Tie and install new capacitor banks.
» Need for this Project: Voltages can sag in the area around Lake Emory during area line contingencies

» Alternative Solutions: Rebuilding avoid installing load shed schemes.
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Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

DEC Project: W250214 — Cherokee 100 kV Line (Chesnee Tie - AZP Tap),
Upgrade

— scheduled for 12/1/2028

— estimated cost is $6M

>
>
>

Project Description: This project consists of rebuilding 4.8 miles of 2/0 CU conductor with 1158 ACSS/TW
Need for this Project: The existing Cherokee Lines can overload for the loss of both of the Ripp 230 kV lines.

Alternative Solutions: Other options considered are leaving an existing load shed relaying scheme in place.
Rebuilding will remove the scheme and start rebuilding an aging asset.
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Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

DEC Project: W250281 — Lemley 100 kV Line, Upgrade
— scheduled for 6/1/2033
— estimated cost is $7M

>

Project Description: This project consists of addressing a number of clearance issues that are limiting the
capacity of the Lemley 100 kV Lines.

Need for this Project: Contingencies involving the breaker of the Lemley Black line can cause the Lemley
White to overload

Alternative Solutions: Rebuilding the line, Building new lines, Load Shed
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Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

>
>

>

DEC Project: W250312 — Shelby Tie, Upgrade
— scheduled for 6/1/2033
— estimated cost is $8M

Project Description: This project consists of replacing Bank 4 at Shelby Tie

Need for this Project: The loss of 2 of the 230/100/44 kV transformers at Shelby Tie can cause the Bank 4 to
overload

Alternative Solutions: Adding a fourth transformer, Converting 44 kV load to 100 kV, shifting 44 kV load to
neighboring stations and upgrading those stations.
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Carolinas Transmission Planning Collaborative

New Reliability Projects in 2025 Plan

DEC Project: W250207 — Cliffside 100 kV Line (Cliffside 5 - Customer Tap),

Upgrade
— scheduled for 12/1/2029
— estimated cost is $29M

» Project Description: This project consists of rebuilding 6 miles of 2/0 CU conductor with 1158 ACSS/TW.

» Need for this Project: The existing Cliffside Lines can overload due to a number of contingencies in the region
including the loss of both Harley Lines, loss of generation south of Cliffside, etc.

» Alternative Solutions: Rebuilding avoid installing load shed schemes.
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Carolinas Transmission Planning Collaborative

2025 Transmission Plan Reliability Results

The 2025 Plan, relative to the 2024 Plan, includes 6
new reliability projects for DEP and 14 new DEC
reliability projects

DEP New Reliability Projects Total - $10M
DEC New Reliability Projects Total - $76.8M
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Carolinas Transmission Planning Collaborative

Comparison to Previous
Collaborative Transmission Plan

Number of projects

Total estimated cost of Plan

2024 2024 Plan
Original Mid-year 2025 Plan
Plan Update
99 99 125
$2.956 B $2.780 B $2.964 B
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Carolinas Transmission Planning Collaborative

2025 CTPC Local Economic
Study Results

24



Carolinas Transmission Planning Collaborative

2025 Economic Study Request

» North Carolina’s Electric Cooperatives (NCEC)

— Influenced by load growth forecasts DEC and DEP filed in the CPIRP
proceeding at the NCUC

— Intent of study is to understand Network Upgrades associated with serving
large point loads

- NCEC-provided information for 16 specific locations and the amount of MWs
of load to be added at each location

—  No specific resources or generation assumptions were provided
—  Study performed using DC transfer analysis with AC verification

. Generation for transfer analysis was sourced off system from non-
neighboring BAs

. Needed MVA rating for each overloaded facility along with DFAX
(Distribution Factor) for each load bus was provided in the Needs
results

— A 2030 summer peak case and a 2030/31 winter peak case were studied
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Carolinas Transmission Planning Collaborative

Hypothetical Loads in 2025 Local Economic Study
NCEC - provided load locations and MW

Site Name Load Latitude Longitude
Hoke County Regional Industrial Park 500 34.94657 -79.15049
Atlantic Gateway Logistics Park 100 34.94825 -79.90368
Farmville Corporate Park 500 35.58449 -77.60721
Twin Oaks 50 36.39516 -80.78425
AirPark — Duplin Co 50 35.00051 -77.98401
Business/Industry Center

COMtech Business Park 200 34.65271 -79.15767
Energy Way 500 34.84026 -79.72944
SouthPark 200 34.7435 -77.9768
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Carolinas Transmission Planning Collaborative

Hypothetical Loads in 2025 Local Economic Study

Site Name Load Latitude Longitude
Highway 72 Industrial Site 200 34.65069 -79.09948
Blueberry Road 500 34.40346 -78.04761
Triangle North Franklin 100 36.32017 -78.54803
Atlantic Logistics Park 100 34.59321 -79.05203
Joe’s Creek CSK 500 34.847921 -79.6209368
Braswell North B 200 34.38452 -78.8449459
North Hallsboro 200 34.36224 -78.5983599
Cape Fear Expansion Site 200 34.359034 -78.2423952
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Carolinas Transmission Planning Collaborative

2025 Economic Study Process

Y

Started with final 2025 Base Reliability Study Cases

Used provided coordinates in study scope to
identify the nearest PSSE Bus

Tapped the nearest network line if coordinate was
not near any PSSE Bus

Used TARA software to perform DC Transfer
Analysis with AC Verification

95% of the facility rating was used for Transfer
Analysis
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Carolinas Transmission Planning Collaborative

2025 Local Economic Study

» DEP & DEC Results Spreadsheets are posted
on CTPC Website

» Spreadsheets have two tabs: Individual Bus &
Grouped Analysis
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Carolinas Transmission Planning Collaborative

2025 Local Economic Study
Individual Sites

> Each of the 16 Individual sites were tested with

a transfer limit up to the MW amount specified
in the study scope

» The DFAXs from this analysis were used to
show the individual DFAX of each Bus for the

Grouped Analysis Tab
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Carolinas Transmission Planning Collaborative

2025 Local Economic Study
Grouped Analysis

The entire 4,100 MW was tested at the 16
delivery points

The DC/AC TrLim show the amount of the

transfer that can be completed before hitting a
limit (95%)

Needed MVA Rating to complete the entire
4,100 MW Transfer is provided

Individual DFAXs for each Load Bus were
pulled from the Individual _Bus tab
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Carolinas Transmission Planning Collaborative

2025 DEP Local Economic Study Results
New Lines or Delivery Points

A W N -

Location Solution
Arabia load site Build new line or use a 230 kV delivery point
Hallsboro load site Build new line or use a 230 kV delivery point
Pembroke and West Lumberton load sites  Build new line or use a 230 kV delivery point
Richmond Industrial Construct a 3rd Richmond - Richmond Industrial 230 kV line
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Carolinas Transmission Planning Collaborative

2025 DEP Local Economic Study Results

Reconductors
# Line Solution
o . Reconductor Delco — Lake Waccamaw — BEMC Hallsboro sections to 795
6 Delco — Whiteville 230kV Line ACSS/TW
7 Greenville — Wilson 230 kV Line  Reconductor the Farmville EMC — Wilson section to 6-1590 ACSR or equivalent
8  Greenville- Everetts 230kV Line EX|§t|ng prOJect to reconductor DEP portion to 6-795 ACSS/TW. DVP plans for
their portion are unknown.
Laurinburg - Libbey Owens Ford o
9 115kV North Line Reconductor the entire line to 795 ACSS/TW
: Reconductor the Lee Sub — TriCounty EMC Friendship Tap section to 795
10 Lee — Wallace 115kV Line ACSS/TW
11 Marion — Whiteville 115kV Line Reconductor the entire line to 795 ACSS/TW
12 Weatherspoon — Libbey Owens Reconductor LREMC West Lumberton — Converse Tap — LREMC Pembroke
Ford 115 kV Line sections to 795 ACSS/TW
Weatherspoon — Marion 115kV . . . .
13 Reconductor Marion - Dillon Tap — Fairmont Tap sections to 795 ACSS/TW

Line
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Carolinas Transmission Planning Collaborative

2025 DEP Local Economic Study Solutions

Transformers
# Station Solution
16 Laurinburg 230kV Substation Upgrade both Laurinburg 230/115 kV transformers to 336 MVA
17 Marion 230kV Substation ,I(pacr:z?;iqirrr;ergency rating to 336 MVA for both Marion 230/115 kV
18 Richmond 500kV Substation Upgrade both Richmond 500/230 kV transformers
19 Wallace 230kV Substation Upgrade the Wallace 230/115 kV transformer to 336 MVA
20 Weatherspoon 230kV Substation Upgrade both Weatherspoon 230/115 kV transformers to 336 MVA
21 Whiteville 230kV Substation Add a second 230/115 kV transformer at Whiteville 230
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Carolinas Transmission Planning Collaborative

2025 DEC Local Economic Study Results

# Line/Station Solution

Rebuild Bannertown Lines between Mitchell River and Bannertown Tie (19.3 Miles) with

22 Bannertown 100 kV Lines 954 ACSR

23 Parkwood Tie Replace 525/230 kV Autobank AT6 at Parkwood Tie

These projects are not proposed nor
included as additions to the 2025 Plan.
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Carolinas Transmission Planning Collaborative

2024 CTPC MVST Study
Results

Brant Werts - Duke Energy
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Carolinas Transmission Planning Collaborative

MVST Portfolio Analysis

2024 MVST Study - Portfolio Analysis Summary

Portfolio Costs
Recommended Portfolio Rebuilds Portfolio Sensitivity
30-year Costs 30-year Costs
Scenario PVRR ($) Scenario PVRR ($)
ALL | $343,137,408 ALL $ 936,059,378 | [cruster MVST Solution iy srigal el
1 Badin Rebuilds Yes Yes
Benefit to Cost Ratio - Without ACO 2 Cliffside 500/230 kV Transformer Yes
Recommended Portfolio Rebuilds Portfolio Sensitivity N Newport 5001230 KV Reactor Yes
ngh Low ngh Low 3 Harley Hogback - 44 kV to 100 kV Conversion
Scenario (Base Gas Gas Load Load Scenario Rebuilds -
3 Harley Hogback - Rebuilds Yes Yes
1 2.01 1.85 1.80 2.86 1.30 1 0.61 -
4 Wateree - 5% Reactor*™
2 2.23 1.66 1.97 2.76 1.49 2 0.72
4 Wateree - 5% Reactor + Winnsboro
3 3.41 2.21 3.41 5.16 2.42 3 0.96
4 Wateree - Open Wateree B&W Yes
4 Wateree — Rebuilds Yes
Benefit to Cost Ratio - With ACO ° Woodruff~ Now 100 K Lines ves
Recommended Portfolio Rebuilds Portfolio Sensitivity ° Woodruff - Rebuilds Yes
High Low High Low
Scenario (Base Gas Gas Load Load Scenario Rebuilds
1 3.43 3.27 3.22 4.28 2.72 1 4.47
2 3.65 3.08 3.39 4.18 2.91 2 4.58
3 4.83 3.63 4.83 6.58 3.84 3 4.81

Note: ACO - Avoided Customer Outages
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Carolinas Transmission Planning Collaborative

MVST Benefits Workbook

2024 MVST Study - Summary of Benefits

fcided Capacity Costs- Generation Capacity due to Reduced Reserve Margin Requirements

Generation Capacity Savings from Reduced Losses
Congestion and Fuel Savings
Energy Savingfrom Reduced Losses

Reduced outage riskfrom

2024 MVST Study - Summary of Benefits

Avoided Capacity Costs - Generation Capacity due to Reduced Reserve Margin Requirements
Generation Capacity Savings from Reduced Losses

Congestion and Fuel Savings
Energy Saving from Reduced Losses

Avoided Custemer Outages - Reduced outage risk from replacing aging infrastructure

Avoided Transmission Investment

Inflation Rate 2.50%
Discount Rate /WACC 7.00%
Equipment Life 50 Years
Notes:

Allvalues are nominal dollars
Benefits are calculated over 30-year

MVST Solutions Portfolio 30-year

nario MVST Scenarios and Year  Costs [20268) Costs PVRR(S)

1 Portfolio 2034 |§ 352,500,001 [ § 343,137,408
1 Portfolio - Gas Sensitivity - High 2034 |5 352,500,001 [ 5 343,137,408
1 Portfolic - Gas Sensitivity - Low 2034 | § 352,500,001 (% 343,137,408
1 Portfolio - Load Sensitivity - 110% 2034 |§ 352,500,001 [ § 343,137,408
1 Portfolio - Load Sensitivity - 0% 2034 |5 352,500,001 [ 5 343,137,408
1 Portfolic Rebuilds Only Sensitivity 2034 | § 961,600,000 (S 936,059,378
2 Portfolio 2034 § 352500001 |38 343,137,408
2 Portfolio - Gas Sensitivity - High 2034 § 352500001 |3 343,137,408
2 Portfolic - Gas Sensitivity - Low 2034 § 352500001 |% 343,137,408
2 Portfolio - Load Sensitivity - 110% 2034 § 352500001 |38 343,137,408
2 Portfolio - Load Sensitivity - 0% 2034 § 352500001 |3 343,137,408
2 Portfolic Rebuilds Only Sensitivity 2034 § 961600000 |% 936,059,378
3 Portfolio 2034 | § 352,500,001 [ § 343,137,408
3 Portfolio - Gas Sensitivity - High 2034 |5 352,500,001 [ 5 343,137,408
3 Portfolic - Gas Sensitivity - Low 2034 | § 352,500,001 (§ 343,137,408
3 Portfolio - Load Sensitivity - 110% 2034 | § 352,500,001 [ § 343,137,408
3 Portfolio - Load Sensitivity - 0% 2034 |5 352,500,001 [ 5 343,137,408
3 Portfolic Rebuilds Only Sensitivity 2034 | § 961,600,000 (S 936,059,378

Avoided Transmission Investment

notes:
Allvalues are nominal dollars
Benefits are calculated over 30-years

(Aco)
MVST Solutions Portfolio 30-year 30-year Benefits NPV (S)
Scenario MVST Scenarios Costs (20268) Costs PVRR (§) [Avoided Capacity Costs [ Generation Capacity Savings from Reduced Losses Congestion and Fuel Savings from Reduced Losses __|Avoided Customer Outages | Avoided Investment _[TOTAL BENEFTS |NETBENEFITS _[BCRw/ACO [BCRw/o ACO
1 [Portfolio § 352500001 343,137,408 B B 31317562 | § 498,144,440 | § 238931 | § 569,069 | § 121,679,932 | § 1177,949,953 [ § 834,812,545
1| Portfolio - Gas Sensitivity- High € 352500001 [ ¢ 343,137,408 B B 14872823 [ € 430,522,042 | & 60,268,588 | § 486,569,060 | § 121,679,932 | § 1122,012,453 | § 779,775,045 3.27] 1.8
1 |Portfolio - Gas Sensitivity- Low ESE 343,137,408 B B 16872613 [ € 447,630,829 | € 32,088,662 | § 486,569,060 | § 121,679,932 | § 1104,850,304 | § 761,712,896 32| 1.80)
1 |Portiolio- Load Sensitivity- 110% € 3s500001 ¢ 343,137,408 B B 19,184,208 [ € 706,185,628 | € 33,391,665 | § 486,560,060 | § 11,679,932 | § 1,486,030,518 | §1,13,793,100 2.28] 2.56)
1 |Portiolio- Load Sensitivity-90% € 3s500001 ¢ 343,137,408 B B 28018970 | € 262,460,000 | & 32310001 | § 486,560,060 | § 191,679,932 | § 031,086,061 | § 588,610,553 272 1.30)
1 |Portfolio Rebuilds O € 961600000 | € 935,080,378 B B 10573300 [ € 469,005,867 | € (28.672,583][ § 3611700483 | € 121,679,952 | § 4,185,467,115 | § 3,250,407,740 47| 051
2 |Portiolio § 352500001 ¢ 343,137,408 s s 245127 [ € 605,084,160 | § 16,869,315 | § 485,569,069 | § 121,679,932 | § 1252634603 | § 009,497,195 365 2.23
2 | Portiolio - Gas Sensitivity - High $ 352500001 343,137,408 3 3 28,492,846 | § 577866571 | § 40,785,629 | § 486,569,069 | § 121,679,952 | $ 105,394,246 | § 712,256,638 5.08] 166
2 |Portiolio- Gas Sensitivity- Low § 352500001 % 343,137,408 3 3 17430015 [ § 523923935 | § 12,287,863 | § 486,569,069 | § 171,679,952 | § 1161690801 | § 616,753,393 3.39) 1.97]
2 |Portiolio- Load Sensitivity- 110% § 352500001 § 343,137,408 3 3 28,080851 | § 767512.0% | § 11,023.376 | 486,569.069 | § 171,679,952 | § 1435.165.725 | § 1.092,028,317 a.18] 2.7
2 |Portiolio- Load Sensitivity - S0% § 352500001 & 343,137,408 s s 18519720 | § 351,702,025 | § 15,482,669 | § 486,569,069 | § 121679352 | § 997,953,414 | § 654,816,006 291] 149
ortfolio Rebuilds O [§ seve00. 936,050,378 614308 569,782,628 (25,660,985 5611,790,483 121,679,352 | § | $3,352,147,188 58| 72|
ortiolio [s 352500, 343,137,408 012,347 1,040.036,014 (20.520.202) 486,569,069 121,679,952 [$1.513,639.751 83| 41]
ortiolio - High [s 352500, 408 064,226 622,834,767 (5.765,075) 486,569,069 121,679,932 [ 502.245510 63| 21]
ortolio L [s 352500, 408 602750 1,040,861,368 (21.576,044) 486,569,069 121,679,932 | $1.313,997,705 83| 41l
ortfolio - Load Sensitivity - 110% [s ss2500, 408 354339 1,657521,478 (34,945,746) 486,569,069 121,679,932 [ $1.913,041,663 58] 1E|
ortfolio - Load Sensitivity - 90% 1 [ s 352500, 408 367,617 679,324,637 (2.748,912) 486,569,069 121,679,932 | § 1317,192,342 [ § 974,054,934 84] 2|
3 |Portfolio Rebuilds Only Sensitvity 2034 [§ osre00000[¢ 93,050,378 $ B 13220868 | § 786,408,430 | § (26375213 § 3611790483 | § 121,679,932 | § 4,506,722,499 [ §3,570,663,121 281 .98
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Carolinas Transmission Planning Collaborative

MVST in the 2025 CTPC Plan

Selection of Projects Recommended for Inclusion in the Local Transmission

Plan
Project Transmission Projected Estimated Cost Initiating
Multi-Value Strategic Transmission Project Status’?
ID Owner In-Service Date ($M)? Study Type*
W250215 Cliffside Tie, Add 500/230 kV Transformer DEC Planned 8/1/2031 90.3 New Loads
Harley and Hogback 100 kV Bl & Wh lines,
MVSTDECO01 DEC Planned TBD 125 MVST
Rebuild
MVSTDECO02 | Woodruff Tie, Add 100 kV Lines DEC Conceptual N/A 96.1 MVST
MVSTDECO03 | Wateree Tie, Open Wateree 100 kV B&W lines DEC/DEP Conceptual N/A 0 MVST
Tillery - Badin 115 kV, Rebuild and Badin Tie
MVSTDEPO1 DEP Conceptual N/A 411 MVST
115/100 kV Banks #1 & #2, Upgrade
MVST Project (All) TOTAL $352.5
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Carolinas Transmission Planning Collaborative

MVST in the 2025 CTPC Plan

Selection of Projects Recommended for Inclusion in the Local Transmission
Plan

> The 5 MVST projects have a cost estimate of $352.5 million.

» Three of these projects are Conceptual and will be monitored in future CTPC
studies.

— The Conceptual Open Wateree B&W project is shown in Appendix G but is not included as Planned
since the operating procedure solution currently provides effective mitigation.
» Excluding the Conceptual projects, the two Planned MVST projects have a cost
estimate of $215.3 million.

— The Cliffside 500/230 kV transformer project already has a need and an assignment to a customer

with a cost estimate of $90.3 million but will be included in the 2025 Plan as a Planned project long-
term should the customer need withdraw.

— The remaining Harley-Hogback rebuilds project has a cost estimate of $125 million.
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Carolinas Transmission Planning Collaborative

Study Report Prepared

» Draft report distributed March 20. TAG
requested to provide any input to Rich
Wodyka by April 3rd.

» OSC expects to distribute and post the Final
2025 Collaborative Transmission Plan Study

Report by mid-April.

41



Carolinas Transmission Planning Collaborative




Carolinas Transmission Planning Collaborative

2026 Study Scope Discussion
and Study Activities Update

Orvane Piper — Duke Energy Carolinas
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Carolinas Transmission Planning Collaborative

Studies Proposed for 2026

> Base Reliability Study

- Assess DEC and DEP transmission systems' reliability,
and develop a single Collaborative Transmission Plan

> Local Economic Studies

- Assess transmission access to potential supply resources
inside and outside of DEC and DEP footprints

— Biennial evaluation of hypothetical transfers
» Public Policy Studies

- Assess public policies that may drive the need for local
transmission
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Carolinas Transmission Planning Collaborative

Studies Proposed for 2026

» Multi-Value Strategic Transmission Studies

- Assess different scenarios involving new resource supply
options, changing load dynamics, transmission solutions
requiring longer lead times, generator retirements, and/or
economic development opportunities

- Scope TBD - Schedule for TAG Input to MVST Scenarios
will be covered in 2026 CTPC MVST Activities Update
section
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Carolinas Transmission Planning Collaborative

2026 Base Reliability Study

> Near-term

2031 summer peak
2031/32 winter peak

» Long-term

2036 summer peak
2036/37 winter peak
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Carolinas Transmission Planning Collaborative

2026 Base Reliability Study

A\

Base Cases will be dispatched with 1U assumptions

Base Cases will consider all confirmed long-term firm
transmission reservations with rollover rights
applicable to the study years

Base Cases will include major generation additions
with an executed Interconnection Agreement as of the
date specified in the 2026 CTPC Study Scope

Generation down cases will be created from the
common Base Cases
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2026 Local Economic Study

Impacts of hypothetical transfers into, out of, or
through the DEC and DEP systems will be
performed.

Study year/season will be selected from the Base
Cases created for the Base Reliability Study

Interfaces considered for study
—  PJM (AEP/DVP)

- SC

— SCEG

- SOCO

— TVA
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TAG Input

YV VY

TAG input was requested on Local Economic
scenarios on January 2, 2026, and the deadline to
propose study scenarios was Thursday - January
29, 2026 to Rich Wodyka (rich.wodyka@gmail.com).

Received 5 Local Economic Study requests

Requests are being reviewed for validity as well as
for opportunities to consolidate

Study year/season will be selected from the Base
Cases created for the Base Reliability Study
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Carolinas Transmission Planning Collaborative

Local Economic
Study Requests

A\

V.V VY V

Identify transmission constraints to serve new
industrial and manufacturing loads.

(2) 50 MW sites in DUK
(3) 50 MW sites in CPLE
(1) 100 MW site in CPLE

Assume loads to be served by existing resources
in the BAA, with consideration to existing
transfers between DEC and DEP.
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Local Economic
Study Requests

» Study a greenfield 500 kV line between Cliffside
and Newport.

» Considers high east-west flows between CPLE
and DUK to accommodate load growth and
changing resource mix.
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Local Economic
Study Requests

» Study a greenfield 500 kV line between Parkwood
(DEC) and Wake (DEP).

» Considers high east-west flows between CPLE
and DUK to accommodate load growth and
changing resource mix.
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Local Economic
Study Requests

» Understand the transmission intertie needs to
accommodate a merged utility.

» Considers high east-west flows between CPLE
and DUK to support reserve margins in DUK.
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Local Economic
Study Requests

A\

Understand the limiting elements in the respective
Duke Energy BAA'’s for large power imports.

1000 MW transfer from DUK to CPLE
1000 MW transfer from CPLE to DUK
3000 MW transfer from SOCO to DUK
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TAG Input

YV VY

TAG input was requested on Public Policy
scenarios on January 2, 2026, and the deadline to
propose study scenarios was Thursday - January
29, 2026 to Rich Wodyka (rich.wodyka@gmail.com).

Received 3 Public Policy Study requests

Requests are being reviewed for validity as well as
for opportunities to consolidate

Study year/season will be selected from the Base
Cases created for the Base Reliability Study
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Carolinas Transmission Planning Collaborative

Public Policy
Study Requests

» Understand impacts of DEP being merged into
DEC, with a focus on potential transfer limitations
between the legacy systems.
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Public Policy
Study Requests

» Study nuclear coming online earlier or above the
capacity volumes already approved in CPIRP.
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Public Policy
Study Requests

» Study the build out of battery storage across the
DEC/DEP system that fully leverages the
continued availability of the 48E tax credit for
energy storage.
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Study Process Steps

Completed

<

©NOo ko=

Assumptions Selected

Study Criteria Established

Study Methodologies Selected

Models and Cases Developed

Technical Analysis Performed

Problems Identified and Solutions Developed
Collaborative Plan Projects Selected

Study Report Prepared
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Assumptions Selected

» Study Years for base reliability analyses:
— Near-term: 2031 Summer, 2031/32 Winter
— Longer-term: 2036 Summer, 2036/37 Winter

» LSEs provided:

— Input for load forecasts and resource supply
assumptions

— Dispatch order for their resources

» Adjustments may be made based on
additional coordination with neighboring
transmission systems
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Study Criteria Established

» NERC reliability standards
» SERC requirements
» Individual company criteria

61



Carolinas Transmission Planning Collaborative

Study Methodologies Selected

» Thermal Power Flow Analysis

» Each system (DEC and DEP) will be tested
for impact of other system’s contingencies
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Models and Cases Developed

> Start with 2025 series MMWG cases

> Latest updates to detailed models for DEC and
DEP systems will be included

» Planned transmission additions from updated
2025 Plan will be considered in models

Technical Analysis Performed

» Conduct thermal screenings of the cases
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Problems ldentified and
Solutions Developed

Identify limitations and develop
potential alternative solutions for
further testing and evaluation

Estimate project costs and schedule
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Collaborative Plan Projects Selected

» Compare all alternatives and select
preferred solutions

Study Report Prepared

> Prepare draft report and distribute to
TAG for review and comment
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2026 CTPC MVST Study
Activities Update

Brant Werts - Duke Energy
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CTPC MVST Proposed Timeline

March 20, 2026 May 2026 June 2026 July 2026
MVST Portfolio TAG Scenario MVST Assumptions
Kick off Studies
and Draft Report Proposal Form Meeting
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Carolinas Transmission Planning Collaborative

TAG input — MVST Scenario Proposal Form

ed Attachment M-1 (FERC Docket ER24-314)

STRATEGIC PLANNING SCENARIO PROPOSAL FORM

Date of Proposal:

TAG Participant Sponsor(s) of Proposal:

Contact Information for Proposal Sponsors:

Name:_

Phone:

Email:

Completed forms must be emailed to the CTPC Administrator at least 30 days prior to
the Assumptions Meeting

GENERAL DESCRIPTION OF PROPOSED STRATEGIC PLANNING SCENARIO
PROPOSED MODELS TO BE USED AND REASON FOR INCLUSION

PROPOSED ASSUMPTIONS TO BE USED AND WHY

PROPOSED DATA SOURCES TO BE USED

PROPOSED PLANNING HORIZON TO BE USED FOR SCENARIO AND WHY
(Optional) SUGGESTED BENEFIT METRICS AND ASSOCIATED METHODOLOGY FOR

CONSIDERATION IN EVALUATING POTENTIAL SOLUTIONS
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Regional Studies Reports

Bob Pierce - Duke Energy
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SERC Long-Term Working
Group Update
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SERC Long-Term Working Group

» Working on 2026 series of LTWG cases
» NERC LTRA support

— Transfer analysis for LTRA
—  Will build > 300 cases to validate transfer limits

— Adding PV analysis for SERC region this year
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SERC Spring Meetings

Main themes of concern

» resource adequacy analysis,

» data centers (speed of integration, planning for them,
flexibility of load, hotels for data centers....),

> transient behavior & interactions with addition of IBR’s
and data centers

» compliance with new standards and speed/quality of
development
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SERTP
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SERTP

» 1st Quarter Meeting was held on Wednesday, March 25th
in Charlotte

» Working to complete processes and calendar of
activities for the FERC Order 1920 process and
compliance filing
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http://www.southeasternrtp.com/
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MMWG

» Model Development — starting with interchange
table soon for 2026 effort (avoid delays that

occurred last year

» Adding a new high voltage/low inertia 10 year out

case to evaluate impact of IBR’s
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NERC

Large Load Working Group Whitepaper

Intended Audience
This paper is intended for the following NERC registered entities, external entities, and broader groups:

* Planning Coordinators (PC)

* Resource Planners (RP)

* Transmission Planners (TP)

* Transmission Owners (TO)

* Transmission Operators (TOP)

* Distribution Providers (DP)

* Balancing Authorities (BA)

* Reliability Coordinators (RC)

* large Load Developers, Owners, Operators, or Other Related Companies
* Generator Owners (GO)

* Generator Operators (GOP)

* Load-Serving Entities (LSE)

* Reliability and Security Technical Committee (RSTC) Subgroups
+ FERC

e State Regulators and Other Regulatory Entities

* Consumer Advocates
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NERC

> 11 recommendations for:

NERC,
Utilities,
Data center owners (to be registered),

Stakeholders & Regulators

» to mitigate high impact risks that entities cannot
adequately address

v Recommendation 1: There are multiple high-impact risks to the BPS from large loads that NERC
registered entities® cannot adequately address. The LLWG recommends that NERC pursue registration of a
type of entity (or types of entities) that is able to perform specific functions to address the risks.”
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NERC

v Recommendation 2: The LLWG and other groups should propose SARs to address the unmitigated risks
to the BPS related to emerging large loads.

v Recommendation 3: The LLWG should identify potential mitigations to risks posed by emerging large
loads through improvements to existing planning and operations processes and interconnection procedures

for large loads as planned for the LLWG's work item titled Reliability Guideline: Risk Mitigation for Emerging
Large Loads.

v Recommendation 4: Registered entities should coordinate and collaborate with large load entities and
update their practices to address the gaps discussed in this paper.
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NERC

v Recommendation 5: To address the gaps discussed in this paper, Transmission Owners (TO) should
coordinate with other registered entities as applicable to update their interconnection requirements;

Planning Coordinators (PC) and Transmission Planners (TP) should update their interconnection study
DrOCESSES.

v Recommendations 6-8: The NERC Load Modeling Working Group should work to address the applicable

gaps identified in this paper. Additionally, the Security Working Group and the System Protection and Control
Working Group should further assess applicable gaps and propose mitigations to address the gaps.
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NERC

v Recommendations 9-10: Federal and/or state regulators, as applicable, should consider the gaps
identified in this paper and coordinate with utilities to assess whether incorporating additional

interconnection requirements and/or studies are appropriate to reliably support integration of large loads.
State regulators should work with regulated utilities to review how new loads and planned additional

generation impact existing planning and risk assessment frameworks. States may need to adjust their
resource adequacy criteria and/or work with their utilities on energy infrastructure expansion.

v Recommendation 11: Policymakers should review interactions between interconnection requirements,
existing state regulations and planning processes, and regional grid operator requirements. Additionally,
policymakers should work to better understand the full impact of large load integration in their jurisdiction,
and review requirements for large load customers to provide operational data and information to TOs, TOPs,
TPs, and other entities.
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TAG Activities Schedule Update

Rich Wodyka
CTPC Administrator
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2025 TAG Activities Schedule Update

> TAG 2025 4t Quarter Meeting — Held on January 7, 2026

v

<

Received report on the CTPC 2025 Study Activities and the preliminary Solutions
Report from the Base Reliability Study and Local Economic Study

Received a report on the 2024 - 2025 MVST Study Activities and upcoming schedule
Received an update on the status of RZEP 2.0 Projects
Received an update on TAG Activities
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2026 TAG Activities Schedule Update

» MVST Needs Meeting — February 27th

v" Received a report on the 2024 — 2025 MVST Activities and the MVST Benefits
Methodology and Results

v" Received an update on the following MVST items:
v' Recap Benefits Scope
v" Review Changes to Benefits Methodology Whitepaper
v Benefits Analysis Results (project-based) in Workbook
v CTPC Response to TAG Comments on MVST Benefits
v MVST Next Steps
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2026 TAG Activities Schedule Update

» TAG 1st Quarter Meeting — March 27t"

v

4

Received a report on the Final DRAFT of the 2025 Collaborative Transmission Plan
Report

Received a progress report on the 2026 Study Activities including a review of the 2026
Study Scope of Work and discussion of proposed study scenarios submitted

Received a report on Regional Study Activities
Received an update on 2026 TAG Activities

TAG was requested to provide feedback to the OSC on the Draft of the 2025
Collaborative Transmission Plan Report by April 3"

OSC expects to distribute and post the Final 2025 Collaborative Transmission Plan
Study Report by mid-April

OSC expects to distribute and post the Final Draft 2026 Study Scope of Work in April
and TAG will be requested to provide feedback at that time
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2025 TAG Activities Schedule Update

» TAG 2" Quarter Meeting - TBD
* Receive a progress report on the 2026 Study Activities
* Receive a report on the Final 2026 Study Scope of Work

 Receive mid-year update status of the upgrades in the 2025 Collaborative
Transmission Plan

 TAG will receive feedback from the OSC on any alternative solutions that
were proposed by TAG members on the 2025 Study Results
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2025 TAG Activities Schedule Update

» TAG 31 Quarter Meeting - TBD

* Receive a progress report on the 2026 Study Activities and the 2026
Preliminary Study Results

« TAG is requested to provide feedback to the OSC on the 2026 Reliability
and Local Economic Study technical analysis performed, the needs
identified as well as proposing alternative solutions to the needs identified

> TAG 4th Quarter Meeting — TBD

 TAG will receive feedback from the OSC on any alternative solutions that
were proposed by TAG members on the 2026 Study Preliminary Solutions
Results

« Receive and discuss Final DRAFT of the 2026 Collaborative Transmission
Plan Report

« Discuss potential 2027 Study Scope scenarios
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TAG
Open Forum Discussion
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