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NORTH CAROLINA UTILITIES COMMISSION
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LEGAL fgi
rr- r

CONSUMER SERVICES

PLEASE NOTE: Electronic Copies of.the regular
transcript can be obtained from the NCUC web site at
HTTP://NCUC.commerce.state.nc.us/docksrch.html under
the respective docket number.

'I Number of copies of Confidential portion of
regular transcript (assuming a confidentiality-
agreement has been signed). Confidential pages will
still be received in paper copies.

***PLEASE INDICATE BELOW WHO HAS SIG NED A

CONFIDENTIALITY AGREEMENT. IF YOU DO NOT SIGN, YOU

.WILL NOT RECEIVE THE CONFIDENTIAL. PORTIONS!! _!_! . . .

r • y
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EXHIBIT 1
State of North Carolina

Department of the Secretary of Stat
Limited Liability Company

ARTICLES OF ORGANIZATION

EMP-105. SUBO

SOSID: 1436581

Date Filed: 3/30/2015 3:24:00 PM

Elaine F. Marshall

North Carolina Secretary of State

C2015 082 02832

Pursuantto Section57D-2-20 of the General Statutes ofNorthCarolina, the undersigned doeshereby submit
theseArticles of Organization for the purposeof forming a limited liability company.

1.

2.

3.

4.

The name of the limited liability companyis: Friesian Holdings LLC

The name and ^dress ofeach person executing these articles is as follows:

Name:

Number and Street:

City, State, Zip Code:

Paula A. Kohut, organizer
1422 Country Club Road
Wilmington, NC 28403

The name of the initial registered agent is: Brian C. Bednar

Thestreet address and county of the initial registered agent is of the limited liability company is;

Number and Street:

City, State, Zip Code;
County:

1125 E. Morehcad Street, Suite 202
Charlotte, NC 28204
Mecklenburg

5. The street address andtelephone number of theprincipal office of the limited liability company is:

Number and Street:

City, State, Zip Code:
County;
Telephone Number:

1125 E. Morehead St., Suite 202
Charlotte, NC 28204
Mecklenburg
(704) 665-5978

6.

7.

The limitedliabilitycompanydoesnot electto includeanyotherprovisions.

The business e-mail address for communication from the Secretary of State's Office is:
Privacy Redaction

8. These articles will be effective upon filing.

This the23''' dayof March, 2015.

PmiTTA. Kohut, Organizer

4845-8790-6594, V. 1
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Proposed Friesian Solar Development, Scotland County, NO

1
040193 01028

•l-s»1 3r Uh'-;

Point of Interconnection

Planned Substation

Existing 230 kV Transmission Line

a Friesian Project Boundary

m

; ' Approximate Location of Solar
Facility Equipment

•iP Proposed Friesian Points of Access

230 kV Transmission Line

Point of Interconnection

( ) NC Solar II Facility

1 Mile Buffer of Existing Solar (NC Solar II)

Laurinburg ETJ Boundary

0.25 0.5 Miles

Laurinburg ETJ boundary (red) ^

A^ffiGO^S

Existing NC Solar II Facility

1 Mile Buffer of NC Solar

EMP-105. SUB 0

EXHIBITS

m' iiM



Page 1 of2Egnyte Connect

County of Scotland
507 WesC Covington Street

l^Lrinburg, North Carolina2B352
Telephone; (910) 277-2406

Fax: [910] 277-2411
vwvw.scodandcounty.org

EMP.105, SUB 0

Kauin PaCCarson

County' Msnsgsr

Travis Alen
Clerk u the Baord

Board ol Comrni»)QnBrs

WhU Gteon. Chair
Caral McCOi. V<ce Otv

John T. Allora

Bob Oav«

Bcn^' BkM Ghosun
Guv McCook

Chirancu McPiwtier |!

June 5,2018

Mr. Brian C. Bedtiar

Presidenl

Birdseye Renewable Energy
1125 E. Morchead Street, Suite 202

Charlotte, NC 28204

Dear Mr. Bcdnar,

The Scotland CountyBoard of CommissionBrs by unanimous voleat its Juiw 4,2018
regularmceiiug approved theconditional use permit for Birdseye Renewable Energy to
construct a 604 acre solar farm to be located on three separate parcels identified as
Scotland County Parcels 04019601060, 04019601018, and 040193A01001.

Sincerely,

Travis Allen

Clerk 10 the Board

"2^

https://birdseyerenewableenergy.egnyte.coni/fl/bnxMyRljjW 5/15/2019
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Egnyte Connect

AFFP

NOTICE OF PUBLIC HEARING '

Affidavit of Publication

STATE OF NORTH

CAROLINA}
COUNTY OF SCOTLAND}

SS

Althea Simpson, being duly sworn, says:

Thai she is General Manager/Advertising Manager ofthe
The Laurinburg Exchange, a daily newspaperofgeneral
circulation, printedand published in Laurinburg, Scotland
County, North Carolina; that the publication, a copy of
which Is attached hereto, was published. In the said

May25,2018, June 01.2018

That said newspaper was regularly issued and circulated
oh those dates.

SIGNED-

General'Mahager/Advertising Manager

Subscribed to and sworn to me this 1st day of June 2018.

Amy Johnson-ti
North Cai^na
My commission expires: July 29,2019

eill. Notary Public, Scotland County

20082139 00931102 910-277-2411

Travis Allen

425-Scotland County
P.O. Box 489

Laurinburg, NC 28353-0409

Page 2 of2

EMP-105, SUBO

NOTICE OF

PUBLIC KEAhlNG

NoUca Ishereby gitran thata Public Hearing win be held byiheScotland Ccuirty
Board of Commissioners el 7;00PM(Of as soon lliereallerfis possible) on Monday,
June 4,2018 in IheAB GibsonCanterBoard Room, 322 S. Main St, Leurlnbu^,
NC. to ccnsidcr.the foUowing request:
CondiUonal Use Application Number 483-18 - Fn'asian Holdiiigs, LLC (Birdseye
Renewable Energy) - Request for a conditional use permll loconstruct a solar
energy farm to produce clsan.renewable energy. Theproperties arelocated on
McCoil Road end Leisure Road, Laurinburg. North Carolina.Properties also known
asTaxMsp#t98Bioclt01 Parcel060;TaxMap# 196 BlodtDIParcel018 ovmed
by wniiam Belhea. Also property ofPljiliip andSlenFutrell known as Tax Map #
193A Block 01 Parcel 001.

Persons Interested are inviled lo attend this Public Hearing and express their
opinions regarding Ihe above request. Scotland County Governmenl makes eve^
effort to comply w^lh Ihe.Americans with Diwbiiaies Act. lfyou are handicapped
individual and/orneed an Interpretar, please noii^ us at 910-277-3191 at least72
hours before the hearing.

Laurinburg Exchange
May29th, 2018 and June Isl. 2018

https://birdseyerenewableenergy.egnyte.com/fl/bnxMYRljjW 5/15/2019
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PILOT ENVIRONMENTAL. INC

EMP-105. SUB 0

EXHIBIT 6(B) >
o
o
-j

<

o

May 30. 2018 U-

O

Mr. Luke Rogers

Friesian Holdings Solar, LLC
1125 East Morehead Street, Suite 202

Charlotte, North Carolina 28204 a>

o

Reference: Wetland Delineation ^
lO

Friesian Holdings Solar Farm ^

Approximate 688 Acre Tract

Leisure Road 2
Laurinburg, Scotland County, North Carolina
Pilot Project 3536

Dear Mr. Rogers:

Pilot Environmental, Inc. (Pilot) is pleased to submit this report of the wetland delineation for the
approximate 688 acre tract located west of Leisure Road in Laurinburg, Scotland County, North
Carolina.

Background

Wetlands are defined by the United States Army Corps of Engineers (USACE) and the United
States Environmental Protection Agency (EPA) as "those areas that are Inundated or saturated

by surface or groundwater at a frequency and duration sufficient to support, and under normal
circumstances, do support a prevalence of vegetation typically adapted for life in saturated soil
conditions." In order for an area to be classified as wetland, hydrophytic vegetation, hydric soils,
and wetland hydrology indicators must be present.

Section 404 of the Clean Water Act regulates the discharge of dredge and fill materials into waters
of the United States (lakes, rivers, ponds, streams, etc.), including wetlands. Waters of the United
States include the territorial seas, navigable coastal and inland lakes, rivers and streams,
intermittent streams, and wetlands. The EPA and the USACE jointly administer the Section 404
program. Section 401 of the Clean Water Act grants each state the authority to approve,
condition, or deny any Federal permits that could result in a discharge to State waters.

Jurisdictional features include wetlands, open waters, ponds, lakes and perennial/intermittent
streams. Jurisdictional features are regulated by the USACE and North Carolina Department of
Environmental Quality-Division of Water Resources (NCDEQ-DWR). Permits are required prior to
impacting any jurisdictional features. The type of permit required is specific to the type, location
and amount of impacts. Stormwater management plans and/or mitigation for proposed impacts
could be a requirement of the permit approval process.

PO Box 128, Kernersvitle, NC 27285

www.;:il(Ji'M .'ir. .com
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CLWetland Delineation q

Pilot Project 3536 q
May 30,2018 ^

<

The findings and conclusions found in this report are our opinions based on field conditions o
encountered at the time of the site visit. Changes including, but not limited to, regulations, iju
weather, timber/vegetation removal and usage/development of the site or nearby properties q
canalter the findings and opinions presented inthis report. We recommend that this report only
be used for preliminary planning purposes. Agency verifications, followed by a survey of
jurisdictional features are required to determine the exact extent and locations of jurlsdictionai
features and are valid for a period of up to five years following Issuance of a USAGE Jurisdictional ^
Determination (JD) and/or NCDEQ-DWR Site Determination Letter. 5

CM

Global Positioning System (GPS) location of jurisdictional features has been conducted by Pilot 1^2
personnel in the field utilizing a Trimble handheld GPS unitcapableof sub-meter accuracy. Field >»
GPS data has been post-processed by Pilot personnel and digitally provided to the client for g
assistance with preliminary planning. Pilot expresses no warranties or liabilities to accuracy of
GPS locations and/or provided GPS data.

Scope of Services

Pilot was contracted to perform a wetland delineation for the approximate 688 acre tract located
west of Leisure Road In Laurinburg, Scotland County, North Carolina. The site includes five parcels
identified by the Scotland County Geographical Information System (GiS) as Parcel Numbers
04019601060, 04019601059, 04019604008, 04019601018 and 040193A01001. The site is being
evaluated for proposed development with a solar farm. The scope of services Included a
delineation ofJurisdictionalfeatures (streams, wetlands and other surface waters) located on the
site. The site boundaries were not marked at the time of our field delineation. Pilot was provided
the site boundary in a Gpogle Earth digital file.

Literature Review

We reviewed the U.S. Geological Survey (USGS) Topographic Map, the U.S. Department of
Agriculture (USDA) Soil Survey of Scotland County, the U.S. Fish and Wildlife Service (USFWS)
National Wetland Inventory (NWI) Map and the Federal Emergency Management Agency(FEMA)
Flood Insurance Rate Map (FIRM).

• The USGS TopographicMap (Drawing 1) identifiesBearCreekand associated wetlands alongthe
western site boundary. Anunnamed tributary to Bear Creek is depicted along the southeastern
site boundary. An unnamed tributary to Gum Swamp is depicted near the northeastern site
boundary. Several Carolina Bay depressions are depicted across the site. Additional drainage
swales that could contain surface waters or wetlands are depicted on the site.



Wetland Delineation

Pilot Project3536

May 30,2018

• The USDA Web Soil Survey of Scotland County (Drawing 2} depicts the following soil mapping
units on the site;

>-
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<
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u.

O

Map

unit

symbol

Map unit name

Rating

(% Hydrtc by
Component)

Acres
Percent

of Site

AeC Alley loamy sand, 8 to 15 percent slopes 3 10.9 1.6% a>

AuB Autryville sand, 0 to 6 percent slopes 0 37.6 5.4%
o

CM

lO

BaA Bibb soils, Oto 2 percent slopes, frequently flooded 90 2.9 0.4%
>

BIC Blanton sand, 8 to 15 percent slopes 0 17.8 2.6%
(0

CoA Coxville loam, 0 to 2 percent slopes 95 2.6 0.4%

DbA Dunbar fine sandy loam, 0 to 2 percent slopes 4 25.5 3.7%

PpA Duplin sandy loam, 0 to 2 percent slopes 5 23.2 3.4%

GoA Goldsboro loamy sand, 0 to 2 percent slope 0 18.7 2.7%

GrC Gritney sandy lo^m, 6 to 10 percent slopes 3 0.4 0,1%

JmA Johnston soils, 0 to 2,percent slopes, frequently flooded 100 83.2 12.0%

LyA Lynchburg sandy loam, 0 to 2 percent slopes 8 2.6 0.4%

McA McColl loam, 0 to 1 percent slopes, ponded 90 9.5 1.4%

NcA Noboco loamy sand, 0 to 2 percent slopes 0 132.7 19.2%

NcB Noboco loamy sand, 2 to 6 percent slopes 0 16.6 2.4%

NoA Norfolk loamy sand, 0 to 2 percent slopes 0 92.4 13.4%

NoB Norfolk loamy sand, 2 to 6 percent slopes 0 41.0 5.9%

PuA Plummet and Osier soils, 0 to 2 percent slopes 70 0.5 0.1%

WaB Wagram loamy sand, 0 to 6 percent slopes 5 168.8 24.4%

Subtotals for Soil Survey Area 686.8 99.5%

Pilot also reviewed the last published USDA SoilSurvey of Scotland County (Drawing 2A). Bear
Creek Is identified on the western portion of the site. Surface waters or wetlands are not
depicted on the site.

The USFWS NWI Map (Drawing 3) identifies freshwater ponds and forested/shrub and emergent
wetlands around the perimeter of the site. A linear riverine feature is depicted on the
southeastern portion of the site.
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Wetland Delineation q
Pilot Project 3536 \
May 30, 2018 j

<
• The FEMA FIRM (Drawing 4) indicates that the majority of the site is located within Zone X, an O

area outside the lOO-year floodplain. A small area on the southern portion of the site is
identified as being located within the lOO-year floodplain. O

Field Deiineatlon

Pilot personnel conducted the field delineation on March 20, 2018. The site contains wooded a>
land and fields. Structures are not located on the site. Neither ponds nor streams are located on p
the site.

OJ

in

Wetlands are located within several areas around the perimeter of the site. The wetlands are
separated from uplands by distinct breaks in topography, soils and/or vegetation. USAGE S
Wetland Determination Data Forms, documenting ourfindings, are included as attachments. The
wetlands were flagged in the field with red and white striped surveyor flagging and located with
a handheld Trimble GPS unit.

Watershed Classification/Buffer Requirements

According to the NCDEQ-DWR, the site is located in the Lumber River Basin. The site drains to
Bear Creek (Class C; Swamp waters) and Gum Swamp (Class B; Swamp waters). In accordance
with ISA NCAC 02B .0200, state riparian buffer regulations are not appiicable to surface waters
located on or adjacent to the site.

Pilot reviewed the Scotland County Zoning Ordinance and contacted the Scotland County
Planning Department to inquire about surface water and/or wetland buffer regulations.
According to Ms. Joy Nolan, Zoning Official with .the Scotland County Zoning Department,
Scotland County buffer regulations are generally consistent with the state. Consultation with
Scotland County Is recommended to determine development specific buffer requirements.

According to the NCDEQ-DWR interactive Stormwater Map, the site is located in an area
Identified as "No Program - Verify Locally." Consultation with Scotland County is recommended
to determine site and development specific setbacks from surface waters for compliance with
state and local stormwater requirements.

Agency Verification

The delineation was verified In the field by Ms. Rachel Capito, Regulatory Specialist with the
USAGE, on May 23,2018. Ms. Capito concurred with the delineation as depicted.on the attached
Drawing 5. Drawing 5 shows the results of the delineation as verified by the USAGE and is
intended for preliminary planning purposes. We understand that jurisdictlonal features will be
surveyed to determine their exact extents and locations. A preliminary Jurisdictlonal
Determination (PJD) has been requested and will be provided upon receipt from the USAGE.
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I Closing Si
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U.

1 We appreciate the opportunity to provide our services to you. Please contact us at (336) 310- O
1 4527 if you have questions orrequire additional information.

Sincerely,
o>

o

David S. Brame, PWS Michael T. Brame, PWS ^
Project Manager Principal ^

>.
<0

Attachments: Drawing 1 - USGS Topographic Map S
Drawing 2 - Web Soil Map
Drawing 2A - Published Soil Map
Drawing 3 - NWI Map

Drawing 4 - FEMA FIRM

Drawing 5 - Wetland Map
Wetland Determination Data Forms
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USDA Soil Survey
of Scotland County NC

Published 2006, Sheet 21
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Drawing 3

USFWS NWI

Wetlands Mapper
Scale: 1" = 1,250'
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WETLAND DETERMINATION DATA FORM >- Atlantic and Gulf Coastal Plain Region

Project/Site: Friesian Holdings
McColl/Scotland &

Cltv/County: Marlboro Sampling Dale: 03.20.2018

Sampling Point: DP-1Applicant/Owner. Birdseve Renewables State: NC

lnvestigator(s): Bfame Section, Township, Range: NA

Landform (hillslope, terrace, etc.) Fioodplain

Subregion (LRRor MLRA): T

Local relief (concave, convex, none): Flat Siope (%): 1

Lat: 34.694708 Long: -79.537743 Daluni: WGS 84

Soil Map Unit Name: Johnston soils (JmA) NWI Classification: None

Are climatic / tiydrologic conditions on the site typical for this time of year?

Are Vegetation .Soil .or Hydrology significantlydisturbed?

Are Vegetation .Soil , or Hydrology naturally problematic?

Yes X No (Ifno, explainin Remarks.)

Are "Normal Circumstances" present? Yes ^

(If needed, explain any ansv/ers in Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

HydrophyticVegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Remarks:

This data point Is representative of all the v/ellands on the site.

HYDROLOGY

Wetland Hydrology indicators:
Pfimarv indicators fminimum of one is required: check all that aoblv)

Is the Sampled Area
within a Wetland?

Surface Water (A1)

X High Water Table (A2)
X Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
DriftDeposits (B3)
Algal Mat or Crust (B4)

- Iron Deposits (B5)
Inundation Visible on Aerial Imagery (87)

X Water-Stained Leaves (B9)

Aquatic Fauna (B13)
MarlDeposits (B15){LRR U)
Hydrogen Suifide Odor (C1)
Oxidized Rhizospheres on UvlngRoots (C3)
Presence of Reduced Iron (04)
Recent iron ReductionInTilledSoils (C6)
Thin MuckSurface (C7)
Other (Explain InRemarks)

Yes No

Secondary Indtcatore (minimum of two reauirecl)
Surface Soil Cracks (B6)
Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (BIO)
Moss Trim Unas (B16)
Dry-Season Water Table (C2)

X Crayfish Burrows (C8)
Saturation Visibleon AerialImagery(C9)

X Geomorphic Position (D2)
Shallow Aquilard (D3)

X FAC-Neutral Test (D5)
X Sphagnum moss (08) (LRR T, U)

Field Observations:

Surface Water Present?

Water Table Present?

Saturation Present?

(includes capillary fringe)

Yes No Depth (inches):

Yes No Depth (inches): jlO_

Yes No Depth (inches): 1_.
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stredm gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION (Five Strata) • Usescientific names ofplants.

Tree Stratum (Plot size; 30 )
1. Liguldambar stvracifiua
2. Acerrubrum

3. Nvssa biflora

4.
5.
6.

50% of total cover:

Sapling Stratum (Plot size:.
1. Lvonia lucida
2. Persea borbonia

3.
4.
5.
6.

30

20

50 % of total cover: 7.5

Shrub Stratum (Plot 5i2e:_
1. Uqustrum slnense
2.
3.
4.

5.
6.

30

Solute Dominant Indicator
% Cover

40

10

10

Species?

Y

Status

FAC

FAC

OBL

40 = Total Cover

20 % of total cover:

10 FACW

FACW

15 = Total Cover

20 % of total coven

10 FAC

10 = Total Cover

50 % of total coven 5 20% of total cover. 2

Herb Stratum' (Plot size: 30 )

1. Arundinaria oiaantea 10 Y FAG

2. Woodwardia areolata 6 Y OBL

3. Rosa palustrls 5 Y OBL

4.

5. .

6. .
7. .
8. "
9. ^
10..
11."

Woody Vine Stratum

1. Smiiax glauca

2. Smiiax rotundifdiia

3.
4.
5.

50 % of total cover 10

(Plot size: 3D

50 % of total coven

20 = Total Cover

20 % of total cover.

10

FAC

FAC

= Total Cover

20 % of total coven 2

Remarks: (include photo numbers here or on a separate sheet.)

Sampling Point DP-1
Dominance Test worksheet:

Number of Dominant Species
That Are OBL. FACW, or FAC:

Total Number of Dominant
Species Across AllStrata:

Percent of Dominant Species
That Are OBL, FACW. or FAC:

11

11

ICQ

Prevalence Index worksheet:

Total % Cover of:

OBLspedes

FACW species

FAC species

FACU species

URL species

Column Totals:

Multiply by:

x1 =

X2=

X3=

X4=

X5=

(A)

Prevalence Index = B/A =

(A)

(B)

(A/B)

(B)

HydrophytIc Vegetation Indicators:

1 - RapidTest forHydrophytIc Vegetation
X 2 - Dominance Test Is > 50%

3- Prevalence TestIss 3.0'
Problematic HydrophytIc Vegetation' (Explain)

'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree-Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more In height and 3 In.
(7.6 cm) or larger In diameter at breast height (DBH).

Sapling - Woody plants, excluding woody vines,
appro)dmately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding v;oody vines,
approximately 3 to 20 h (1 to 6 m) In height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size. Includes woody
plants, except woody vines, less than approximately
3 ft (1 m) In height.

Woody vine-All woody vines, regardless of height.

HydrophytIc
Vegetation
Present? Yes No
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SOIL Sampling Point: DP-1

Profile Description: (Describe to ttie depth neededto documentthe indicatoror confirm the absence of Indicators.)
Depth Matrix Redox Features '

(inches) Color (moist) % Color (moist) % Tvpe^ Loc^
0-3 10YR 3/2

3-18. 2.5Y4/1

100

95 10YR 4/6

Texture

Loam

Loam

Remarks

'Type: C=Concentratlon, D=Depletion, RM=Reduced Matrix, CS=Covered orCoaled Sand Grains. ^Location: PL=Pore Lining, M=Malrix.

Hydric Soillndicators:
Histosol(At)
Histic Epipedon(A2)
Black Histic (A3)

Hydrogen Sulfide (A4)

StratifiedLayers (A5)
_ Organic Bodies (A6) (LRR P, T, U)
_ 5 cm Mucky Mineral (A7) (LRR P, T, U)
_ Muck Presence (A8) (LRR Lf)
_ 1 cm Muck{A9) (LRR P, T)

DepletedBelowDark Surface (A11)
Thick Dark Surface (A12)
Coast Prairie Redox (A16) (MLRA1S0A)
Sandy Mucky Mineral (SI) (LRR 0, S)
Sgndy Gleyed Matrix(S4)

Sandy Redox (S5)

Stripped Matrix (S6)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (If observed):
Type:

Depth (inches):

Remarks:

Indicators for Problematic Hydric Soils*:
1 cm Muck (A9) (LRR 0)

2 cm Muck (AID) (LRR S)

Reduced Vertic (F18) (outside MLRA 150A,B)

Piedmont Fioodplain Soils (F19) (LRR P, S, T)

Anomalous Bright Loamy Soils (F20)

(MLRA153B)

Red Parent Material (TF2).

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

Polyvalue Below Surface (S8) (LRR S, T, U)

Thin Dark Suface (S9) (LRR S. T, U) _
Loamy Gleyed Matrix(F1) (LRR O)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface {F6)

Depleted Dark Surface (FT)

Redox Depressions (F8)

Marl (F10) (LRR U) _

Depleted Ochric (F11) (MLRA151)

Iron Manganese Masses (F12) (LRR 0, P,-T)
Umbric Surface (F13) (LRR P, T, U)

Delta Ochric (F17) (MLRA 151)

Reduced Vertic (F18) (MLRA150A, 1508)

Piedmont Fioodplain Soils (F19) (MLRA 149A)

Anomalous Bright Loamy Soils (F20) (MLRA 149A,

'Indicators of Hydrophyllcvegetation and
wetland hydrology must be present, unless
disturbed or problematic.

153C, 153D)

Hydric Soil Present? Yes No
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WETLAND DETERMINATION DATA FORM - Atlantic and Gulf Coastal Plain Region

Project/Site: Friesian Holdings
McColt/Scolland &

City/County: Marlboro Sampling Date: 03.20.2016

Sampling Point: DP-2Applicant/Owner Birdseye Renewables

lnve5tigator(s); Bra'me

State: NC

Section, Township, Range: NA

Landform (hlllslope, terrace, etc.) Side Slope

Subregion (LRR or MLRA): T

Local relief (concave, convex, none): .Gentle Slope Slope (%): 2-3

Lat: 34.694679 Long: -79.537117 Datum: WGS 64

Sol) Map Unit Name: Alleyloamy sand (AeC) NWI Classification: None

Areclimatic / hydrologic conditions on the site typical for thistimeofyear? Yes X No (Ifno,explain InRemarks.)

Are Vegetation .Soil .orHydrology significantly disturbed? Are "Normal Circumstances" present? Yes X
Are Vegetation .Soil .orHydrology naturally problematic? (If needed, explain any answers In Remarks.)

No

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, ti^nsects, important features, etc.

HydrophyticVegetation Present?

Hydric Soil Present?

Wetland Hydrology Present?

Remarks:

HYDROLOGY

Yes

Yes

Yes

No

No

No

Is the Sampled Area
within a Wetland?

Wetland Hydrology Indicators:
Primary Indicators (minimum of one Is reouired: check all that apply)'

Surface Water (A1) '
High Water Table (A2)
Saluralion (A3)
Water Marks(B1)
Sediment Deposits (82)
DriftDeposits (83)
AlgalMator Crust (84)
Iron Deposits (85)
Inundation Visible oiiAerial Imagery (87)
Water-Stained Leaves (89)

Field Observations:

Aquatic Fauna (813)
MarlDeposits (815) (LRRU)
Hydrogen Sulfide Odor (C1)
Oxidized Rhtzospheres on Living Roots (C3)
Presence of Reduced Iron(C4)
Recent Iron Reduction InTilled Soils(C6)
Thin MuckSurface (C7)
Other Explain InRemarks)

Yes No X

Secondary Indicators fmlnlmum of two regulredl

Surface Soil Cracks (86)
Sparsely Vegetated Concave Surface (88)
Drainage Pattems (810)
Moss Trim Lines (B16)
Dry-Season Water Table (C2)
CrayfishBurrows (C8)
Saturation Visible on AerialImagery(C9)
GeomorphicPosition (D2)
Shallow Aquitard (D3)
FAC-Neulral Test (D5)
Sphagnum moss (08) (LRR T, U)

Surface Water Present? Yes No JL

Water Table Present? Yes No X

Saturation Present? Yes No X

(Includes capillary fringe)

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monrtorirrg well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION (Five Strata) - Use scientific names ofplants.

Tree Stratum (Plot size: 30 )
1. Liquidambar styraciflua
2. Llriodendron tulipifera

3. Pinus taeda

4.
5.
6.

50 % of total cover:

Sapling Stratum (Plot slze:_
1. Juniperus virginiana

2.

3.
4.
5.

30

30

Absolute Dominant Indicator

% Cover

20

20

20

60

Species?

Y

Status

FAC

FACU

FAC

= Total Cover

20% of total cover: 12

FACU

5 = Total Cover

50% of total cover 2.5 20 % of total cover; 1

Shrub Stratum fPlot size: 30 )

1. Lioustrum sinense 10 Y FAC

2.

3.

4.

5.

6.

10 = Total Cover

50 % of total cover 5 20% of total cover 2

Herb Stratum ' fPlot size: 30 )

1. Allium canadense 5 Y FACU

2. Mtcroslcoium neoal 10 Y FAC

3. Smilax rolundifolia 5 Y FAC

4. .
5. .

6. _
7.

8. ,

9. .
10.,
11.*

Woody Vine Stratum

1. Vitis rotundlfolia

2.
3.
4.
5.

50 % of total coven 10

(Plot size: 30 1

50 % of total cover:

20 = Total Cover

20 % of total coven

FAC

10 = Total Cover

20% of total coven

Remarks: (Include photo numbers here or on a separate sheet.)

Sampling Point DP"2
Dominance Test worksheet:

Number of Dominant Spedes
That Are CEL. FACW, or FAC:

Total Number of Dominant
Species Across AllStrata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

6 (A)

Prevalence index worksheet;
Total % Cover of:

OBL spedes

FACW species

FAC spedes

FACU spedes

UPL spedes

Column Totals:

66

Multiply by:

x1 =

X2=

X3=

X4=

X5=

(A)

Prevalence Index = B/A =

(B)

(MB)

(B)

Hydrophytic Vegetation Indicators:

1 - Rapid TestforHydrophytic Vegetation
X 2 - Dominance Test is > 60%

3- Prevalence TestIsS3.0'
Problematic Hydrophytic Vegetation' (Explain)

•'Indicatorsof hydricsoil and wetland hydrology must
' be present, unlessdisturbed or problematic.

Definitions of Vegetation Strata:

Tree-Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 In.
(7.6cm) or largerindiameterat breast height (DBH).

Sapling-Woody plants, excludingwoodyvines,
approximately 20 ft (6 m) or more inheightand less
than 3 In. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m)In height.

Herb-All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size. Includes woody
plants, except woodyvines, less than approximately
3 ft (1 m) in height.

Woody vine - AH woodyvines, regardless of height.

Hydrophytic
Vegetation
Present? Yes No
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SOIL Sampling Point: DP-2

ProfileDescription:(Describeto the depth needed to document the Indicatoror confirmthe absence of indicators.)
Depth Matrix Redox Features

Loc' Texturefinches) Color (moist)

0-4 10YR 4/3

4-18 2.5Y 4/4

%

100

100

Color (moist) % Type^ Remarks

Loam

Loam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered orCoated SandGrains. ^Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)
HIstic Epipedon (A2)

_ Black HIstic(A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5) •
_ Organic Bodies (A6) (LRRP, T, U)

5 cm Mucky Mineral (AT) (LRRP, T, U)
MuckPresence (A8) (LRR U)
1 cm Muck(A9) (LRRP, T)

_ Depleted BelowDarkSurface (A11)
_ Thick DarkSurface (A12)
_ Coast PrairieRedox(A16) (MLRA150A)

Sandy Mucky Mineral (SI) (LRR O, S)
Sandy Gieyed Matrix (84)
Sandy Redox (85)
Stripped Matrix (86)

_ Dark Surface (S7) (LRRP, S, T, U)

Restrictive Layer (If observed):
Type:

Depth (Inches):

Remarks:

Indicators for ProblematicHydric Soils':
1 cm Muck (A9) (LRR 0)

2 cm Muck(AID) (LRRS)
Reduced Vertic (F18) (outside MLRA150A,B)

Piedmont Roodplain Soils (F19) (LRR P, S, T)

Anomalous Bright Loamy Soils (F20)

(MLRA153B}

Red Parent Material (TF2)

Very Shallow Dark Surface (TF12)

Other (Explain in Remarks)

PolyvalueBelowSurface (SB) (LRRS,T, U)
Thin Dark Suface (89) (LRR S, T, U) _

Loamy Gieyed Matrix(F1) (LRR 0) _

luamy Gieyed Matrix(F2)

Depleted Matrix(F3)

Redox Dark Surface (F6)

Depleted Dark Surface (FT)

Redox Depressions (F8)

Marl (F10) (LRR U) _

Depleted Ochric (F11) (MLRA 151)

iron Manganese Masses (F12) (LRR O, P, T)

Umbric Surface (F13) (LRR P, T, U)
Delta Ochric (F17) (MLRA 151)

Reduced Vertic (F18) (MLRA1S0A, 1S0B)

Piedmont Floodplain Soils (F19) (MLRA 149A)

Anomalous Bright LoamySoils (F20) (MLRA 149A,

'Indicators of Hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic.

1530,153D)

Hydric Soil Present? Yes No
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Applicant:

Applicant:

Size (acres)
Nearest Waterway
USGS HUC

o-

EMP-105, SUBO

EXHIBIT 6(C)U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action Id. SAW.2018-01137 County: Scotland U.S.G.S. Quad: Nr-Laurinbure

NOTIFICATION OF JURISDICTIONAL DETERMINATION

William Bethca

1056 Academy Road

Laurinburg. NC. 28352

PhiMii) I'UtrcH

PO Box 840

Wnizram. NC 28396

688

Bear Creek

03U40204

Agent:

Nearest Town

River Basin

Coordinates

Pilot Environmental

David Brame

PO Box 128

Kcrnersville, NC 27285

Laurinhurg

Pee Dee

Latitude: 34.705193

Longitude: -79.536815

Location description: Proicct area is made un of miiltink' tracts located north and sotitli oFAcademy Road in
l.«urinb»rg. Scotland. North Carolina. Project area continues south iiilu South Carolina. Western side of project area
in bordered bv Bear Swanin auul i.s located west of McCiull Road.

Indicate Which of the Following Annlv;

A. Preliminary Determination

^ There appear to bewetlands ontheabove described project area/propert>'. thatmay besubject to Section 404 of theClean
WaterAct (CWA)(33 USC § 1344) and/or Section 10of the Rivers and HarborsAct (RHA)(33 USC § 403).The
wetlands have been delineated, and the delineation has been verified by the Corps to be sufficienlly accurate and reliable.
Theapproximate boundaries of these waters areshown on the enclosed delineation map dated 6/11/2018. Therefore this
preliminar)-jurisdiction determination may be used in the permit evaluation process, including determining compensatory
mitigation. Forpurposes of computation of impacts, compensatory niltigalion requirements, andotherresource protection
measures, a permit decision made on the basis of a preliminary JDwilltreatall waters and wetlands thatwould beaffected
inany way bythe permitted activity on thesiteas if theyarejurisdictional waters of the U.S. Thispreliminary
determination is notan appealable action under the Regulatory Program Administrative Appeal Process (Reference 33
CFRPart33i). However, you may request an approved JD, which isan appealable action, bycontacting the Corps district
for further instruction.

|~~1 There appear to bewetlands on the above described project area/property, that may besubject to Section 404 of theClean
Water Act (CWA}(33 USC § 1344)and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403). However,
since the wetlands have not been properly delineated, this preliminaiy jurisdictiondetermination may not be used in the
permit evaluation process. Without a verified wetland delineation, this preliminary determination is merely an efTective
presumption of CWA/RH Ajurisdictionoverall of the wetlands at the projectarea, which is not sufficienlly accurateand
reliable to support an enforceable permit decision. We recommend that you have the wetlands on your project
area/property delineated. As the Corps may not be able to accomplish this wetland delineation in a timely manner, you
may wish to obtain a consultant to conduct a delineation that can be verified by the Corps.

B. Approved Determination

|~| There are Navigable Waters of the United Slates within the above described project area/property subject to the permit
requirements of Section 10 of the Riversand HarborsAct (RHA)(33 USC§ 403) and Section 404 of the Clean WaterAct
(CWA)(33 USC§ 1344). Unless there is a change in law or our published regulations, this determination may be relied
upon for a period not to exceed five years from the date of this notification.

n There arcwetlands ontheabove described project area/property subject to thepermit requirements of Section 404 of the
Clean Water Act (CWA) (33 USC § 1344). Unlessthere is a change In the law or our published regulations, tliis
determination may be relied upon for a period not to exceed five years fromthe date ofthis notification.
f~l We recommend you have the wetlands on your projectarca/propcrT>' delineated. As the Corps maynot beable to
accomplish this wetland delineation in a timely manner, you may wish to obtain a consultant to conduct a delineationthat
can be verified by the Corps.
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f~] The wetlands on your project area/property have been delineated and the delineation has been verified by the Corps. ^
The approximate boundaries ofthese waters are shown on the enclosed delineation map dated MAP DATE. Ifyou wish to ^
have the delineation surveyed, the Corps can review and verify the survey upon completion. Once verified, this survey q
will provide anaccurate depiction ofall areas subject to CWA and/or RHA jurisdiction onyour property which, provided
there is no change in the law or our published regulations, may be relied upon for aperiod not to exceed five years. ^

• The wetlands have been delineated and surveyed and are accurately depicted onthe plat signed by theCorps O
Regulatory OfUcial identified below onSUKVEV SIGNED PATK. Unless there isa change inthe law orourpublished IJL
regulations, thisdetermination may be relied uponfor a period notto exceed five years fh)m thedateof thisnotification.

n There areno waters of the U.S., to include wetlands, present on the above described project area/property which are
subject to the permit requirements of Section 404of theClean Water Act(33 USC 1344). Unless there is a change in the
lawor ourpublished regulations, thisdetermination maybe relied upon for a period not to exceed five yearsfrom the date
of this notification.

• The property is located inoneof the20Coastal Counties subject to regulation under theCoastal Area Management Act
(CAMA). You should contact the Division of Coastal Management In in Wilmington, NC, at (910) 796-7215 to
determine their requirements. ip)

o

G>

O

Placement ofdredged orfill material within vraters ofthe US, including wetlands, without aDepartment ofthe Army permit ^
may constitute aviolation ofSection 301 ofthe Clean Water Act (33 USC § 1311). Placement ofdredged or fill material, ^
construction or placement of structures, or work within navigable waters ofthe United States without a Department ofthe
Army permit may constitute a violation of Sections 9 and/or 10 of the Rivers and Harbors Act (33 USC § 401 and/or 403). If

•you have any questions regarding this determination and/or the Corps regulatory program, please contact Rachel Canito at .
(9101-251-4487 or Rnchcl.A.CanitnlRtusncc.armv.mil

C. Basis For Determination; Basis For Determination: Sec the nrellminarv iurisdlctinnal detcrmiuatlou
form dated 6/11(2018.

/

D. Remarks: None.

E. Attention USDA Program Participants

This delineation/determination has been conducted to identify the limits of Corps' Clean Water Act jurisdiction for the
particular site identified in this request. The delineation/determination may not be valid for the wetland conservation
provisions of the Food Security Act of 1985. Ifyou or your tenant are USDA Program participants, or anticipate participation
in USDA programs, you should request a certified wetland determination from the local office ofthe Natural Resources
Conservation Service, prior to starting work.

F. Appeals Information (Thisinformation applies onlyto approved Jurisdictional determinations as indicated in
B. above)
This correspondence constitutesan approved jurisdictionaldetermination for the above described site. If you object to this
determination, you may request an administrative appeal under Corps regulations at 33 CFR Part 331. Enclosed you will find a
Notification of Appeal Process (NAP) fact sheet and request for appeal (RFA) form. Ifyou request to appeal this
determination you must submit a completed RFA form to the following address:

US Army Corps of Engineers
South Atlantic Division

Attn: Jason Steele, Review Officer
60 Forsyth Street SW, Room 10M15
Atlanta, Georgia 30303-8801

In order for an RFA to be accepted by the Corps, the Corps must determine that it is complete, that it meets the criteria for
appeal under 33 CFR part 331.5, and that it has been received by the Division Office within 60 days of the date ofthe NAP.
Should you decide to submit an RFA form, it must be received at the above address by N/A.
•*It is not necessary to submit an RFA form to the Division Office ifyou do not object to the determination in this
correspondence.** CAPITO RACHEL ANN

« B>»»i4JLc»>CAnTaftACHaMAis)ft2/m

Corps Regulatory Official: '536276790
Date of JD: 6/11/2018 Expiration Date of JD: N/A



- " N0TIFIGATJ0N:0FADMINIST^T1VE AFFEALpimOl^jANpiPRpCESSI^I): r;^.i
/REQUESXyEOR'APPEiL-U--^

Applicant; WUIiamJioUtcgn^^
Attached isr

File Number: SAW-2018-01137 Date: 6/11/2018

Dl INITIAL PROFFEREDPERMIT(Standard Permit or Letter of permission)

r
PROFFERED PERMIT (Standard Permit or Letter of permission)
PERMIT DENIAL

r APPROVED JURISDICTIONAL DETERMINATION

K PRELIMINARY JURISDICTIONAL DETERMINATION

See Section below

B

D

' "'i'
-•• -r'.

SECTION I - The follo"wing'identifies yourrights and options regarding an administrative appeal of the above decision.
Additional infbnnation maybe found at or http://wNH'\v:us"ace.arTnv.mil/Missions/GivnWorks/RemilatorvPrbgramandPermits.aspx
or the Corpiregulations at33«CFR.part.331. .. .. --i ' . ..
A: INITIAL PROFFERED PERMIT: You may accept or object to the permit.

• ACCEPT: If you received a Standard Permit, you maysignthepermitdocument and return it to the district engineer for final
authorization. If you received a LetterofPermission(LOP),you mayaccept the LOP and your work is authorized. Your
signatureon the Standard Permitor acceptanceof the LOPmeansthat you accept the permit in its entirety, and waive all
rights to appeal the permit, includingits terms and conditions, and approved jurisdictionaldeterminations associated with the
permit.

• OBJECT: If you object to the permit (Standard or LOP) because ofcertain terms and conditions therein, you may request
that the permit be modified accordingly. You must complete Section II of this form and return the form to the district
engineer. Your objectiona must be received by the district engineer within 60 days of the date of this notice, or you wilI
forfeit your right to appeal the permit in the future. Upon receipt ofyour letter, the district engineer will evaluate your
objections and may: (a) modify the permit to address all ofyour concerns, (b) modify the permit to address some of your
objections, or (c) not modify the permit having determined that the permit should be issued as previously written. After
evaluating your objections, the district engineer will send you a proffered permit for your reconsideration, as indicated in
Section B below.

B: PROFFERED PERMIT: You may accept or appeal the permit

• ACCEPT: If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work Is authorized. Your
signature on the Standard Permit or acceptance ofthe LOP means that you accept the permit in its entirety, and waive all
rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the
permit.

• APPEAL: If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein,
you may appeal the declined pennit under the Corps ofEngineers Administrative Appeal Process by completing Section 11 of
this form and sending the form to the division engineer. This form must be received by the division engineer within 60 days
of the date ofthis notice.

C: PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by
completing Section II ofthis form and sending the form to the division engineer. This form must be received by the division
engineer within 60 days.of the date ofthis notice.

D: APPROVED JURISDICTIONAL DETERMINATION; You may accept or appeal the approved JD or provide new
information.

• ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the
date of this notice, means that you acceptthe approvedJD in its entirety,and waive all rights to appeal the approved JD.

• APPEAL: Ifyou disagree with the approved JD, you may appeal the approved JD under the Corps ofEngineers
Administrative Appeal Process by completing Section II ofthis fonn and sending the form to the district engineer. This form
must be received by the division engineer within 60 days of the date ofthis notice.

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps regarding the
preliminary JD. The Preliminaiy JD is not appealable. If you wish, you may request an approvedJD (which may be appealed),
by contacting the Corps district for further instruction. Also you may provide new information for further consideration by the
Corps to reevaluate the JD.



SECTION 11 - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT
REASONS FOR APPEAL OROBJECTIONS: (Describe your reasons for appealing the decision or your objections toaninitial
profferedpermit in clear concise statements. You mayattach additional information to this form to clarify whereyour reasons or
objections are addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a reviewof the administrative record, the Corps memorandum for the
record of the appeal conferenceor meeting,and anysupplemental information that the reviewofiiccr has determined is needed to
clarify the administrative record. Neither the appellantnor the Corpsmay add new information or analyses to the record.
However, you may provide additional information to clarifythe location of information that is already in the administrative
record.

POINT OF CQNTACT.FOR QUESTIONS OR INFORMATION:
If you have questions regarding this decision and/or the
appeal process you may contact:
District Engineer, Wilmington Regulatory Division
Attn: Rachel Capito
Wilmington Regulatory Office
U.S Army Corps of Engineers
69 Darlington Avenue
Wilmington, North Carolina 28403

If you only have questions regarding the appeal process you may
also contact:

Mr. Jason Sleeie, Administrative Appeal Review Officer
CESAD-PDO

U.S. Army Corps of Engineers, South Atlantic Division
60 Forsyth Street, Room 1CM15
Atlanta, Georgia 30303-8801
Phone:(404)562-5137

RIGHT OF ENTRY: Your signature below grants the right
consultants, to conduct investigations ofthe project site duri
notice of any site investigation, and will have the opportunit

of entry to Corps of Engineers personnel, and any government
ng the course ofthe appeal process. You will be provided a 15day
y to participate in all site investigations.

Date: Telephone number;

Signature of appellant or agent.

For appeals on Initial Proffered Permits send this form to:

District Engineer, Wilmington Regulatory Division, Attn: RacJicI Capito , 69 Darlington Avenue, Wilmington, Nortl)
Carolina 28403

For Permit denials, Proffered Permits andApproved Jurisdictionai Determinations send thisform to:

Division Engineer, Commander, U.S. Army Engineer Division, South Atlantic, Attn: Mr. Jason Stecle, Administrative
Appeal Officer, CESAD-PDO, 60 Forsyth Street, Room I0MI5, Atlanta, Georgia 30303-8801
Phone: (404) 562-5137
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PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM

BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PJD: June 11, 2018

B. NAME AND ADDRESS OF PERSON REQUESTING PJD: David Brame, Pilot Environmental. Inc.

Post Office Box 128, Kemersville, North Carolina 27286

C. DISTRICT^ OFFICE, FILE NAME, AND NUMBER: Wilmington, Frieslan Holding, SAW 2018-

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION: Thesite is located west ofLeisure Road,
Laurinburg, Scotland County, NC. The site contains fields andwooded land. The siteisproposed for development with a
solar farm.

(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC RESOURCES AND/OR
AQUATIC RESOURCES AT DIFFERENT SITES)

State: North Carolina County/parish/borough: Scotland City: Laurinburg

Center coordinates of site (lat/long in degree decimal foimat): Lat.: 34.703459° Long.:-79.536680°

Universal Transverse Mercator: WGS 84

Name of nearest waterbody: Bear Creek

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):

• Office (Desk) Determination. Date:

El Field Determination. Date(s): 05/23/2018

TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH "MAY BE" SUBJECT TO REGULATORY
JURISDICTION.

Site

Number

r

Latitude (decimal
degrees)

Longitude
(decimal degrees)

Estimated amount

of aquatic resources
In review area

(acreage and linear
feet, if applicable

Type of aquatic
resources (I.e.,
wetland vs. non- .

wetiand waters)

Geographic authority to
which the aquatic resource
"may be" subject (I.e.,
Section 404 or Section

10/404)
WA 1-126 34.698903° -79.540870° 55 Ac. Wetland - PFO Section 404

WA 141-

181

34.695868° -79.531950' 8.86 Ac. Wetland - PFO Section 404

WB 1-33 34.715050° -79.549549' 1.6 Ac. Wetland - PFO Section 404

WC 1-27 34.715563° -79.534274' 0.91 Ac. Wetland-PFO Section 404
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1) The Corps ofEngineers believes that there may be jurisdicticnal aquatic resources in the >-
review area, and the requestor ofthis PJD is hereby advised ofhis or her option to request
and obtain an approved JD (AJD) for that review area based on an informed decision after
having discussed the various types ofJDs and their characteristics and circumstances when
they may beappropriate. ^

5
2) In any circumstance where a permit applicant obtains an individual permit, or aNationwide

General Permit (NW?) orother general permit verification requiring "pre- construction
notification" (PCN), or requests verification for anon-reporting NWP or other general permit,
and the permit applicant has not requested an AJD for the activity, the permit applicant is
hereby made aware that: (I) the permit applicant has elected to seek a pennit authorization
based ona PJD, which does not make an official determination ofjurisdicticnal aquatic
resources; (2) the applicant has the option to request an AJD before accepting the terms and
conditions ofthe pennit authorization, and that basing a permit authorization onan AJD could
possibly result in less compensatory mitigation being required or different special conditions; ^
(3) the applicant has the right to request an individual permit rather than accepting the terms iq
and conditions of the NWP or other general permit authorization; (4) the applicant canaccept ' ~
apennit authorization and thereby agree to comply with all the terms and conditions ofthat ^
pennit, including whatever mitigation requirements the Corps has determined to be necessary;
(5) undertaking any activity inreliance upon the subject pennit authorization without
requesting an AJD constitutes the applicant's acceptance ofthe use ofthe PJD; (6) accepting a
permit authorization (e.g., signing a proffered individual permit) or undertaking any activity in
reliance on any form of Corps permit authorization based ona PJD constitutes agreement that
all aquatic resources inthe review area affected in any way by that activity will be treated as
jurlsdictionai, and waives any challenge to such jurisdiction in any administrative orjudicial
compliance or enforcement action, or in any administrative-appeal or inany Federal court;
and (7) whether the applicant elects to use either an AJD or a PJD, the JD will be processed
assoon as-practicable. Further, an AJD, a proffered individual permit (and allterms and
conditions contmned therein), or individual permit denial can beadministratively appealed
pursuant to 33*C.F.R. Part 331. If, during an administrative appeal, itbecomes appropriate to
makean official determination whether geographic jurisdiction exists over aquatic resources
in the review area, or to provide an official delineation ofjurisdictional aquatic resources in
the review area, the Corps will provide anAJD to accomplish that result, as soon as is
practicable. This PJD finds that there "may be" watsrs ofthe U.S. and/or that there "maybe"
navigable waters ofthe U.S. on the subject review area, and identifies all aquatic features In
the reviewarea that could be affected bythe proposed activity, basedon the following
information:

a.

7)

O



SUPPORTING DATA. Data reviewed for PJD (check all that apply)

Checked items should be included in subject file. Appropriately reference sources below where
indicated for all checked items:

• Maps, plans, plots or plat submitted by or on behalf of the PJD requestor;
Map;

^ Data sheets prepared/submitted by or on behalf of the PJD requestor.

13 Office concurs with data sheets/delineation report.

• Officedoes not concur withdatasheets/delineation report. Rationale;

• Data sheets prepared by the Corps:

• Corps navigable waters' study:

O U.S. Geological Survey Hydrologic Atlas:

• uses NHD data.

G uses 8 and 12 digit HUC maps.

^ U.S. Geological Survey map(s). Cite scale & quad name: Drawing 1

^ Natural Resources Conservation Service Soil Survey. Citation; Drawings 2 & 2A

13 National wetlands inventory map(s). Cite name: Drawing 3

G State/local wetland inventory map(s);

^ FEMA/FIRM maps; Drawing 4

G 100-yearFloodplain Elevation is; (National GeodeticVertical Datum of 1929)

13Photographs; ^Aerial (Name &-Date); Drawing 5

or GOfh®*" (Ns™® Date);

G Previous determinat!on(s). File no. and date of response letter:.

G Other information (please specify):

IIVIPORTANT NOTE; The information recorded on this form has not ncccssarilv been

verified bv the Cnrn.s and should not be relied unon for later iiirlsdictional determinations.

CAPrrO.RACHELAN CMTTOHAfltft 1
ee«USA. CA^ITaHAOS LAMNMitmmN.l 536276790

Signature and date of Regulatory
staff member completing PJD

, June 8, 2018

Signature and date of person
requesting PJD (REQUIRED,
unless obtaining the signature is
impracticable)'

' Districts may establish timeframes for requester to return signed PJD forms, Iftlie requester does not respond within the
established time frame, the district may presume concurrence and no additional follow up is necessary prior to finalizing an
action.
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WBl-33

l.eOAc.

LEGEND

Site Boundary

Wetland

SAi-5 Flag Number

*1 DP-iO Data Point

THE LOCAfiONS OF FEATURES SHOWN ON THIS MAP ARE
PRELIMINARY. THEY HAVE NOT BEEN VERIFIED BY THE USAGE AND/OR
THE NCDEQ-DWR. THIS EXHIBIT INCLUDES GPS LOCATIONS OF

JURISDICTIONAL FEATURES.

Drawing 5
Aerial Imagery from ESRI

and Pilot GPS Data

Scale: 1" = 1,250'
Date: 3.22.18
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CHARLES M. ASKEY 6i<ffW(V.eniA. \
6008 Alexa Road Charlotte, North Carolina 28277
(704) 840-7718 (Mobile) / charlieaskev@aol.com ^

BUSINESS PROFILE

EXHIBIT

An accomplished and highly successful Professional Manager who is innovative, profit-oriented and performance-
driven. Extensive experience in positions of increasing responsibility in transmission planning, resourceand project
management, developing strong implementation teams and delivering desired results. An action person with a
proven record of success. Highly organized with an innate ability to get things done working with, and through,
others at all levels in the organization. Strong multi-tasking and problem-solving skills. Adjusts to change easilyby
creatingnew and improved methods to reach goals and objectives. Intuitive and effective decision maker.

Project Management
Resource Management
Transmission Planning
Contract Administration

Problem Solving

AREAS OF EXPERTISE

• Customer Service

• Team Development
• Relationship Building
• Strategic Planning
• Multi-Tasking

ACCOMPLISHMENTS

Consulting
Systems Operations
Facility Siting
Contract Negotiation
Scheduling/Organizing

Started the Power Engineering & System Planning Group at Timmons Group, Inc. Currently responsible for the
staffing and participating in the design work on a 162.15 MW Wind Farm and four utility scale solar projects.

Launched the System Planning business function at three companies. Perform steady-state assessments of the
transmission system's ability to accept injections of power from generation projects. The purpose of these
studies is to determine the maximum generator output that can be achieved under all studied conditions before
system limitations are observed. These assessments are performed throughout the country and for various types
of resources {wind, solar, gas, biomass, etc.). The determination of the Available Transfer Capability (ATC) is
performed under a variety of load levels and system dispatch scenarios. Prepare generation interconnection
documentation and advise clients regarding system studies. (Timmons Group, Pike/UCS & ERP)

Managed the division of UC Synergetic (UCS) that specializes in providing system planning studies, siting, site
engineering, environmental analysis, project permitting, and landscape services to the electric industry. In
addition to performing system assessments and NERC planning studies, the team was responsible for
conducting infrastructure facility siting studies by executing a comprehensive siting process. Execution
included land use studies; visual impact; hydrology, wildlife and fisheries studies; cultural and historic resource
investigations; rare, endangered species investigations; engineering evaluation and construction feasibility
analyses of alternate sites/routes; and cost analysis of alternate sites/routes. (UCS/Pike).

Responsible for business development of the system planning & siting function. Achieved financial & resource
utilization goals and objectives. Prepared and submit responses to Request for Proposals. (UCS/Pike)

Performed a variety of power flow studies and assessed the transmission and distribution substation reliability
for two large transmission cooperatives' systems. Recommended capital projects and operating procedures
addressing Identified deficiencies. (Pike and EnerVision)

Provided services for the negotiation and implementation of new power supply contracts for five electric
distribution cooperatives in North Carolina. Coordinated the successful completion of transmission contracts,
and managed implementation, scheduling, operations, billings and regulatory issues. (EnerVision)

Prepared for and participated in the successful completion of planning compliance audits. (EnerVision)

Monitored and analyzed market and regulatory activities at the national, regional and state level assessing their
relevance. (FPLE)

Advocated policies and positions Influencing the outcome of market designs, regulations and governmental
actions to further commercial interests. Worked closely with the Development and Origination Departments to
assist with power supply contacts, transmission interconnections and market relations. (FPLE)

Participated in external venues, including representing company In the FERC RTO Southeast Mediation
Process, performing as Sector Representative on the SeTrans Stakeholder Advisory Committee, providing input
to the state commissions of NC, VA, GA, SC and LA, and commenting on FERC Orders and NOPRs. (FPLE)

Managed a team of 8 to 18 developing the requirements, process descriptions, application summaries and Job
descriptions for the Operations and Planning Organizations of the GridSouth Transco (start-up). (Duke)

Requested, received and reviewed bid packages from vendors satisfying the requirements of Order 2000 and the
GridSouth Filing. Selected the best solution providers and negotiated Letters of Intent for Energy Management
System software and computer equipment. (Duke)



CHARLES M. ASKEY

R^sum^, page 2

• Provided leadership on transmission issues related to the Operational Planning time horizon. (Duke)

• Managed the implementation of the VACAR-South Security Coordinator and participated on the SERC and
NERO ATC Working Groups. (Duke)

• Performed power flow studies, special studies and assisted in the development and delivery of training materials
to system coordinators. (Duke)

• Directed and supervised successfully all transmission related activities: corporate transmission strategy
development including rate modifications, transmission expansion planning, project approval among and with
the Georgia Integrated Transmission System (ITS) Participants, participation in regional reliability
organizations, release of all capital transmission projects (over $50 million per year) including presentation to
the Board, administration of the ITS Agreement and direct management of 12 full-time and 2 part-time
positions. (Oglethorpe Power)

PROFESSIONAL EXPERIENCE

2017-Present

2015-2016

2012-2015

2009-2012

2003-2009

2002-2003

2001-02

1996-01

1985-96

Timmons Group, Inc.
Client Consultation

Senior Project Manager

Energy Renewal Partners, LLC
Client Consultation

Director, System Planning

UC Synergetic, LLC (f/k/a Pike Energy Solutions)
Client Consultation

Director. System Planning & Siting

Pike Energy Solutions, LLC
Client Consultation

Director. System Planning

EnerVision, Inc.
Consulting to distribution / transmission cooperatives
Principal Consultant

Independent Consultant
Consulting to distribution / transmission co-ops

Florida Power & Light Energy
Merchant generation developer
Director. Market Affairs - Southeast Region

Duke Energy
Investor owned utility
Team Lead. GridSouth 2000-01

Consulting Engineer 1996-00

Oglethorpe Power Corporation
Generation/transmission cooperative
Manager. Transmission Planning 1995-96
Senior Electrical System Planner 1992-95

Transmission Service Engineer 1991-92

System Planning Engineer 1985-91

Dekalb Technical Institute

Adjunct Instructor - Mathematics
Ciemson University
Graduate Teaching/Research Assistant

Georgia Power Company
Research and Test Lab Engineer

Westinghouse Transformer Division
Core/Council Designing Engineer —Co-Oo Student

Charlotte, NC

Charlotte, NC

Fort Mill. SC

Charlotte, NC

Atlanta, GA
Charlotte, NC

Atlanta, GA
Charlotte, NC

Charlotte, NC

Charlotte, NC

Tucker, GA
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EDUCATION/PROFESSIONAL AFFILIATIONS

Clemson University Clemson, SC
Master of Science - Electrical Engineering

Major - Power System Analysis, Minor - Mafliematics
Bachelor of Science - Electrical Engineering

Registered Professional Engineer in the State ofGeorgia

PUBLICATIONS

C.M. Askey, M.A. Wortman, "A Mathematical Formulation for the Reliability ofPower System State Estimators",
proceedings 17'*' Annual Southeastern Symposium on System Theory, March 1985.

Masters Thesis - "A Technique for Evaluating the Reliability of a Power System State Estimator", presented to and
accepted by the Graduate School at Clemson University in May 1985.
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DEP Queue Analysis
Review of Transmission System Upgrades and Project Impact

Background

Birdseye Renewable Energy is in the process of developing four photovoltaic projects, including Friesian
Holdings, LLC ("Friesian"), in Duke Energy Progress, LLC's ("DEP") North Carolina Territory. Friesian
is in DEP's FERC Generation Interconnection Queue and has advanced through the study phases outlined
in the Large Generation Interconnection Procedures (LGIP). The four projects are listed below:

Name Queue # Countv MW POI

Friesian 380 Scotland 70 Laurinburg - Bennettsville 230kV
Homer 381 Hoke 75 Blewett - Tillery 115 kV

Slender Branch 383 Bladen 80 Cumberland - Whiteville 230 kV

Fair Bluff 387 Columbus 75 Marion —Whiteville 230 kV

In response to Friesian's data request, DEP provided information that it has completed an assessment for
interconnection requests received through September 30, 2017. There are 108 interconnection requests
totaling 1,561 megawatts ("MW") that have been identified as interdependent on the network upgrades
assigned to Friesian. In addition to the projects specifically identified to date by DEP as interdependent
on the Friesian upgrades, DEP stated that there are likely many additional later-queued projects that are
also technically interdependent on the Friesian upgrades. DEP also stated that the interconnection study
is designed to assess whether upgrades are needed to accommodate a particular generating facility but are
not intended to assess whether a particular upgrade will accommodate a particular set of future generating
facilities. However, DEP believes that it is undoubtedly the case that the Friesian upgrades will alleviate
the interdependency of at least 1,561 MW of additional solar resources and provide a path forward for
such projects to interconnect in a safe and reliable manner. Attached hereto as Exhibit A is Duke's
response Friesian's data request that contains a list of projects that are interdependent to Friesian's
upgrades.

Furthermore, DEP has provided information that as a general matter, substantial networkupgrades will be
needed to accommodate the addition of a substantial amount of new grid resources (not limited to solar
resources). The Friesian upgrades are the type of requisite network upgrades that will help to
accommodate the interconnection of a substantial amount of additional renewable and other resources. In

fact, in addition to solar resources, Duke Energy's 1235 Combined Cycle Plan in Cumberland County is
interdependent on the Friesian upgrades.

In conjunction with the study of the Friesen Solar Project along with several other previously queued
projects, DEP has identified multiple system upgrades to be constructed prior to allowing the Friesian
SolarProject to interconnect to the system. These transmission line upgrades are listed in the table below:

Transmission Upgrades Description Distance

(Miles)
Erwin -Fayetteville East 230 kV Line Reconductor to 6-1590 MCM ACSR Conductor -23

Fayetteville - Fayetteville Dupont 115 kV Line Reconductor to 3-1590 MCM ACSR Conductor -3.2

Cape Fear - West End 230 kV Line Reconductor to 6-1590 MCM ACSR Conductor -26

Sanford Deep River Tap - Sanford Homer Blvd.
230 kV Line

Reconductor to 6-1590 MCM ACSR Conductor -4.4

Erwin - Fayetteville 115 kV Line Reconductor to 3-1590 MCM ACSR Conductor -8.7

Rockingham - West End 230 kV Line Upgrade the line to full conductor rating. -7.7

Confidential

Active\l05507169.vl-11/25/19



DEP Queue Analysis

Review of Transmission System Upgrades and Project Impact

The Appendices for the draft Large Generator Interconnection Agreement ("LGIA") for Friesian (Q380)
includes Friesian's cost responsibility for the upgrades and the need for security when executing the
LGIA. The LGIA also contains an outline of the reimbursement schedule for the network upgrade costs
after construction is complete and the project is placed in service.

Birdseye Renewable Energy has engaged Charles Askey (Timmons Group) to evaluate the potential
benefit of the upgrade projects listed above to DEP's system independent of the addition of the Friesian
facility. Specifically,Timmons Group is to perform the following tasks:

1. To the extent possible using a recent version of the 2023 Summer .Peak SERC (Southeastern
Electric Reliability Council) power flow model, replicate the systeni impact study performed by
Duke Energy Progresson the Friesian Solar Project. The focus being the contingency loading on
the most critical system limitations associated with the transmission upgrades in the table listed
above;

2. Using studycriteria that closelymimicsthe Duke Energy Progress System ImpactStudy,evaluate
the impactof the Friesian Projectby itself on the contingency loadingon each of the transmission
lines;

3. Using study criteria that closely mimics the Duke Energy Progress System Impact Study, evaluate
the contingency loading on each of the transmission lines without the queued generation projects
in the model; '

Timmons Group scope of work is to document the results of the study and comment on the need for the
transmission system upgrades as it relates not just to renewable energy development, but also the
origination of any generation in the eastern portion of the Duke Energy Progress System.

Power Flow Model

While Timmons Group can perform studies on the Duke Energy Progress system, using the
FERC issued power flow models, we cannot duplicate the Duke Energy Progress results exactly
primarily because the dispatch of the generation will vary to some extent. However, Timmons
Group has attended generation interconnection system impact study review meetings with DEP
and Developer Clients and is familiar with the study methodology. Timmons Group's goal with
this study is to show the approximate contingency loading levels on the critical facilities and also
the relative amounts of those loadings associated with each scenario.

Duke Energy Progress System Impact Study Methodology

As part of their Large Generation Interconnection Procedures ("LGIP"), DEP uses a "Stressed" system
model to evaluate impacts to the system caused by Generation Interconnection Facilities. The stated
reason for this is to ensure that the DEP-owned transmission system can deliver on firm transmission
commitments under the direst ofcircumstances.

Timmons Group, through its FERC Critical Energy Infrastructure Information (CEII) clearance, has
access to the power flow models and maps for the power systems in the mainland United States. The
current set of cases has a Southeastern Electric Reliability Council (SERC) 2023 Summer Peak model
that Timmons Group will use for the analysis. In evaluating DEP's System Impact Studies of the Friesian
Project, Timmons Group was able to access aiid evaluate Duke Energy's models to perform the requisite
generation interconnection studies. Based on those models of the system, the following changes are made

Confidential 3
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DEP Queue Analysis
Review of Transmission System Upgrades and Project Impact

to the FERC CEII model in order to perform the scope of work outlined in the background section of this
report.

Power Flow Study Assumptions

The power flow model modifications are listed below:

• Loss of the Harris Nuclear Unit;

• Maximum Import of the Duke Energy Progress (DEP) Transmission Reserve Margin (TRM).
This is the amount that is defined in their Transmission Planning Summary as 1830 MW. DEP
has stated that the VACAR reserve sharing complement of the TRM is 1830 MW. The model
was modified to import 1400 MW (1830 MW less DEP's approximate share of the reserve).

• The Duke Energy Progress (DEP) generation dispatch in the study "stressed" case differs
significantly from the FERC CEII base case. The net effect of the changes in dispatch biases the
system from south to north such that additional flows are seen on the Erwin - Fayetteville East
230 kV Line (EFE230). The dispatch changes include the following:
> The Fayetteville area generation is turned on and dispatched full in the stressed model.

o Weatherspoon 128MW petroleum liquid generator;
o Butler-Wamer 225MW combined cycle natural gas generator;
o The Fayetteville PWC generation is dispatched full in the DEP Case;

> The Roxboro / Mayo plants, located in the northern portion of the state, are ramped down
from the dispatch in the FERC base case.

> The Goldsboro area plants are ramped down. These plants are located north of the
constrained EFE230 line and the dispatch down causes more MW to flow from south to
north.

> The Lee Combined Cycle 910MW combined cycle natural gas generator is dispatched lower
in the stressed case than the FERC case.

> The Wayne County 863MW combustion turbine natural gas generator is dispatched in the
FERC CEII case, but is dispatched at 0 MW in the stressed Case.

> Sherwood A Smith (i.e., Richmond County Energy Complex) 1868MW combined cycle +
combustion turbine is located west and south of the EFE230 constraint. The stressed case

dispatch is the plants maximum output and is higher than in the FERC base case, aggravating
the south to north flows.

> The Hamlet (339MW) and Anson County (345MW) natural gas combustion turbine units are
dispatched at full output.

Timmons Group cannot match the exact dispatch performed by Duke Energy Progress (DEP) because
some of the dispatch is based on proprietary generation cost information. However, using the
assumptions provided to Timmons Group during the system impact study review, Timmons Group can
approach contingency loading levels on the critical limiting element consistent with DEP's System
Impact Study.

The critical contingency that causes the System Operating Limit (SOL) violation varies between the
limiting transmission elements. The original system impact study showed that Bay Tree Solar (Q377)
was the project that caused the majority of the loading issues; however, changes to queued generation

Confidential
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DEP Queue Analysis

Review of Transmission System Upgrades and Project Impact

(i.e., projects dropping out of the queue) have resulted in Friesian (Q380) becoming the project with the
upgrade cost responsibility in the Generation Interconnection Agreement.

Queued Projects Included in the analysis

After creatingthe 2023 SummerPeak "Stressed" Power Flow Model describedabove, queued generation
was added to the model to simulate the Friesian Solar System Impact study. These projects are consistent
with the projects included in the 2018 summer peak power flow model that DEP used to study the
Friesian Solar Project during the Facility Study.

Q331 -20MW

Q353-67 MW
Q356-49.3 MW
Q358-48.9 MW
Q366-67 MW
Q370-55MW

Q372-34 MW
Q374- 100MW
Q375-50.4 MW
Q376-53!8 MW
Q377-75MW

Q378-50.4 MW
Q380 - 70 MW (Friesian Solar)

Timmons Group made dispatch assumptions consistent with the "Stressed Case" philosophy while
incorporating the additional 740.8 MW of queued generation into the model.

Analysis ^

The following scenarios were performed on the stressed case model and the results recorded:

• The Loss of the Wake - Cumberland 500 kV Line and separately the loss of the Cumberland -
Richmond 500 kV Line with the queued generation listed above in the model including the
Friesian Solar Project;

• The'Loss of the Wake - Cumberland 500 kV Line and separately the loss of the Cumberland -
Richmond 500 kV Line with the queued generation listed above in the model except the Friesian
Solar Project;

• The Loss of the Wake - Cumberland 500 kV Line and separately the loss of the Cumberland -
Richmond 500 kV Line with none of the queued generation listed above in the model; and

Table 1 below shows the pre-contingency and post contingency flows, rating and percentage loading on
the five limiting elements listed in the background section of the report based on the most critical
contingency studied.

Confidential
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DEP Queue Analysis
Review of Transmission System Upgrades and Project Impact

Table 1 - Pre-contingency and Post Continency Loading on the Friesian Related System Operating Limits

for the loss of the Most Critical Contingency

Post Voltage Adjusted

Contingency Rating Post Contingency

Scenario Flow (MVA) (MVA) Loading {%)

Limitation: Erwin - Fayetteville East 230 kV (~23 Miles)

Contingency: Wake - Cumberland 500 kV

Queue included up through Q380 492 478 105.51%

Queue included except for Q380 484 478 103.74%

No Queue 449 478 95.69%

Limitation: West End - Cape Fear 230 kV ('"26.6 Miles)

Contingency: Richmond - Cumberland 500 kV

Queue included up through Q380 529 542 100.47%

Queue included except for Q380 523 542 99.32%

No Queue 499 542 94.34%

Limitation; Rockingham - West End 230 kV (7.7 Miles)

Contingency: Richmond - Cumberland 500 kV

Queue included up through Q380 505 542 96.13%

Queue included except for Q380 500 542 94.87%

No Queue 477 542 90.12%

Limitation: Erwin - Fayettevlle 115 kV (*"8.7 Miles)

Contingency: Wake - Cumberland 500 kV

Queue included up through Q380 114 119 97.99%

Queue included except for Q380 112 119 95.89%

No Queue 105 119 89.65%

Limitation: Fayetteville - Fayetteville Dupont 115 kV

Contingency: Richmond - Cumberland 500 kV

Queue included up through Q380 120 119 103.54%

Queue included except for Q380 119 119 102.41%

No Queue 114 119 97.31%

Confidential

Acti ve\ 105507169.v I -11 /25/19



DEPQueue Analysis
Review of Transmission System Upgrades and Project Impact

Evaluation of Results

As stated earlier, Timmons Group cannot match the loadings exactly that DEP determined in the study of
the Friesian Solar Project based on the reasons stated above. However, we believe we have determined
loadings that approach the level of those in the System Impact Study basedon the Stressed Caseapproach
used by DEP.

DEP's SystemImpactStudycontainsthe following the following statementregarding power flow results:

"Facilities that may require upgrade within the first three to five years following the in-service
date are identified. Based on projected load growth on the DEP transmission system, facilities of
concern are those with post-contingency loadings of 95% or greater of their thermal rating and
low voltage of 92% and below, for the requested in-service year or the in-service year of a higher
queued request. The identification of these facilities is crucial due to the construction lead times
necessary for certain system upgrades. This process will ensure that appropriate focus is given to
these problem areas to investigate whether construction of upgrade projects is achievable to
accommodate the requested interconnection service."

As can be seen from the results, with the queue loaded up through Project Q380, all the limiting elements
are loaded over either 95 percent or 100 percent of their contingency ratings. Obviously, these loading
levels are why DEP flagged these as facility loadings that need to be address prior to granting
transmission service to the Friesian Solar. However, it is noted the while the loadings are heavy, the
loadings without the queue are within five to ten percent of the contingency loading levels without the
queued generation listed.

Also note that DEP has two, 1235 MW queued gas projects (Q398 & Q399) which will add significantly
to most, if not all these line loadings absent any other upgrades. This projected outcome is consistent
with the findings of the Q398 System Impact Study Report that was published in December 2018 and
Q399 System Impact Study Report that was published in April 2019. The first report recommends
building a new 35 mile, 230 kV line between the Cumberland and Erwin Substations and a similar 230
kV line between the Cumberland and Clinton Substations. While DEP has determined that its first gas
project (Q398) is not dependent upon Friesian's upgrades, DEP's second Combined Cycle Plant (Q399) is
interdependent upon Friesian's upgrades.

Timmons Group Summary and Conclusion

Based on the Friesian Solar System Impact Study and the study results presented herein, the network
upgrades included in the Friesian Interconnection Agreement are required to allow the Friesian Solar
Project to connect and deliver power to the system without violating the DEP LGIP Study Methodology.
Further, without the Friesian upgrades or additional transmission improvements, new generation
resources (i.e., renewable energy. Duke Energy's Gas Project(s), among others) in this area of the system
will not beable to achieve full interconnection based onthe limitations listed herein. ^

The benefits that result from the transmission system upgrades will include enhanced load serving
capabilities, reduced power system losses and improved flexibility to operate the transmission grid.
Finally, Duke Energy's integrated resource plan indicates that additional generation is needed to support
load growth and resource portfolio improvements. Whether that new generation comes from renewable
energy or other generation resources in eastern North Carolina, it cannot occur without the Friesian
network upgrades or other major improvements to DEP's transmission system.

Confidential 7
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1. Please list all projects in Duke's queue that are interdependent upon Friesian (Q380), and
the total amount of megawatts of those interdependent projects.

Based on the assessment completed by DFP for interconnection requests received through
September 30. 2017. there are 108 interconnection requests totaling 1,561 MW that have been
identified as being interdependent on the upgrades assigned to Friesian. Sec Attachment DR 2-1
for a list of such projects. In addition to the projects specifically identified to date by DEP as
interdependent on the Friesian upgrades, there are likely many additional later-queued projects
that are also technically interdependent on the Friesian upgrades. Note that all such
interdependent projects may also require upgrades in addition to the Friesian upgrades.

As a general matter, the interconnection study process is designed to assess whether upgrades are
needed to accommodate a particular generating facility but are not intended to assess whether a
particular upgrade will accommodate a particular set of future potential generating t'acilities.
However, it is undoubtedly the case that the Friesian upgrades will at least partially facilitate the
interconnection of more than 1,000 MW of additional solar generation.

Attachment%20DR

%202-l.xlsx

2. Please provide the Generator Queue Power Flow Study Case models for the following:

The Study Case referenced in subsection (b) has already been provided to Birdscye's consultant,
who has executed the necessary FERC confidentiality document. The Study case referenced in
subsections (c) and (d) will also be provided to Bird.seye's consultant. The Company is not clear
what is being requested in subsection (a) but notes that the Birdseye consultant is able to adjust
the inputs in the Study Cases provided.

a. Base Case model with no queue generation dispatch.

Activc\104942747,vl-11/8/19



b. Study Case with all generation dispatch up to Friesian (Q380).

c. Study Case with all generation dispatch up to Fairbluff (Q387).

d. Any contingency files and/or an explanation of studied scenarios beyond single
contingency scenarios.

3. For Q380, please describe the benefits that Q380 upgrades would have on reliability,
resiliency, and interconnecting additional renewables (transmission and distribution
interconnected) and load.

NERC Reliability Standard TPL-001-4 establishes requirements for planning the interconnected
bulk electric system such that the network can be operated to supply real and reactive forecasted
loads and projected firm transmission services. DEP already complies with all of these
requirements, and the Friesian Upgrades will allow DEP to continue to comply with NERC
Reliability Standard TPL-001-4 after the addition of the Q380 project. In addition, the Friesian
upgrades will not only provide sufficient capacity to allow the Friesian project to interconnect,
but will also provide sufficient capacity to allow many other projects to interconnect due the size
the next available upgrade. From an operational perspective, the Friesian upgrades will alleviate
interdependency for at least 1,561 MW of additional solar resources, providing a path forward
for such projects to interconnect in a safe and reliable manner (though some such projects may
require additional upgrades at the transmission or distribution level).

4. Given the progress that has been made on planning the Q380 upgrades based on work
funded by deposits already made under the Q380 LGIA, please provide any updates on cost
estimates for these upgrades.

There are no cost updates at this time.

5. In Section 3.1 of the System Impact Study of Q398, Duke Energy's 1235 MW Combined
Cycle Plant in Cumberland County, NC (as available on DEP's OASIS site as
"Q398_SIS_Rev_l .pdf'),.option 1 is dependent on upgrades of prior-queued projects. Please
provide information as to whether option 2 is dependent on upgrades of prior-queued projects,
and if not, why option 2 is not dependent on upgrades of prior-queued projects.

As a general matter, the transmission planning process assumes that all earlier queued projects
and their associated upgrades are constructed and therefore does not attempt to assess system
impacts based on alternative potential scenarios in which particular planned upgrades are not
constructed. However, the Company has determined that Q398 is not dependent on the Friesian
upgrades, including when studied under Option 1 or Option 2. Q399 which is a second 1235
MW Combined Cycle Plant in Cumberland County is interdependent on the Friesian upgrades.
Also, for the sake of clarity, Option 1 and Option 2 are addressed in Section 3.2 of the Q398
System Impact Study Report.

6. Please describe the benefits that Q398 upgrades would have on reliability, resiliency, and
interconnecting additional renewable (transmission and distribution interconnected) and load.
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See the Company's responses to DR 2-1 and 2-3.

7. In Duke Energy Carolinas, LLC and Duke Energy Progress, LLC's Response to
Commission Questions in August 27, 2019 Order Docket No. E-lOO, Sub 157 on November 4,
2019,Duke stateson page 31: "The scenarios presented do not fully account for the real-world
challenges that wouldbe faced in adding a significant numberof new grid resources in a short
amount of time. Issues not addressed, but required to implement this pace of system
transformation, include physical and regulatory challenges affecting the time to construct new
assets and their associated interconnection and system upgrade requirements." Please state
whether the upgrades associated with the Friesian project address one of the physical challenges
affecting the interconnection of new renewable energyresources, and'if, so the specific
challenges that would be addressed.

As a general matter, substantial network upgrades will be needed to accommodate the addition of
a substantial amount of new grid resources. Wliile the referenced Company analysis from
Docket No. E-lOO, Sub 157 did not attempt to identif}^ what specific network upgrades will be
needed, the Friesian upgrades are representative of the types of network upgrades that may be
needed in the fliture and the Friesian upgrades would, in fact, help to accommodate the
interconnection of a substantial amount of additional renewable and other resources.

8. In the same filing described in question 7 above, Duke states: "The Companies are
presenting two potential, illustrative scenarios that would move the Companies closer to
achieving 70% C02 reduction target by 2030, utilizing a 2005 baseline. These reductions are
achieved by increasing the pace ofcoal plant retirements while significantly increasing the
Companies' mix of renewables (including wind generation), batterystorage, energyefficiency,
and combustion turbine (CT) generation." Please state how many additional MWs ofrenewables
are called for in each plan respectively.

As stated in DEC's and DEP's response to the Commission's Question 3(b) filed on November
4, 2019 in Docket No. E-lOO, Sub 157, the Companies have not developed a preferred plan for
how they would comply with the greenhouse gas emission reduction goals of the North Carolina
Clean Energy Plan. However, see Table 1 on page 32 of the November 4, 2019 filing for the list
of resources that comprise the generation mix under the potential illustrative scenarios, including
additional MWs of renewables.

As shown in the potential illustrative scenarios comparison listed on Table 1 on Pg. 32, the base
case (51% CO2 reduction) requires 3,000+ MW of additional solar resources over current
amounts. The 60% CO2 reduction by 2030 scenario projects an additional 669 MW increase in
the amount of solar resources (as compared with the base case), while the 64% reduction
scenario projects an additional 2,100 MW increase in the amount of solar resources (as compared
with the base case).

9. The transmission study that Duke conducted in 2017 finds that CPRE will use up the
remainder of grid capacity to interconnect solar resources. Due to this finding, please confirm
that in order to connect additional solar resources after CPRE, grid upgrades will be required in
both DEC and DEP territories.
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Duke is not aware of the referenced study.

10. Please explain whether ornot it is possible to achieve a 70% reduction in C02 emissions
by 2030 withoutthe upgrades associated with Q380?

The Company's analysis ofpotential pathways tofurther substantial reductions in 002 has not
attempted to assess whether the Friesian upgrades are required for such a reduction.
Nevertheless, as stated in the Company's response to DR2-7, substantial network upgrades will
be needed to accommodate substantial amounts of new grid resources. The Friesian upgrades
arc representative of the types of upgrades that will be needed. The Friesian upgrades will, in
fact, accommodate the interconnection of a substantial amount of solarresources which will
introduce incremental renewable generation to the system thatwill, all things beingequal,
contribute to a reduction in CO2.

11. Pleasestate the total cost of network upgrades that Duke intendsto constructover the
next ten years in DEP and DEC territories.

[To he provided]
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Queue Number Generation Size (MW)

CHKLIST-8140 5

CHKLIST-8480 4.999

CHKLIST-8581 7

CHKLlST-8586 4.998

CHKLIST-8624 4.999

CHKLIST-8626 4.999

CHKLlST-8773 6.2

CHKLIST-8977 10

CHKLIST-8987 5

CHKLIST-9061 5

CHKLIST-9196 3.92

CHKLIST-9244 6.9

CHKUST-9806 8.1

CHKLIST-10113 10.56

CHKLIST-10361 4.998

CHKLlST-10520 8.9

CHKLiST-10493 4.998

CHKLIST-10534 5

CHKLlST-10544 2.2

CHKUST-10585 4.384

SC2015-00007 2

NC2015-00009 1.999

NC2015-00014 5

SC2015-00005 2

SC2015-00009 2

SC2015-00011 2

SC2015-00012 2

SC2015-00051 2

SC2015-00027 2

SC2015-00047 10

SC2015-00048 8.8

SC2015-00052 10

SC2015-00056 10

SC2015-00069 10

SC2015-00118 10

SC2015-00119 10

SC2015-00120 10

SC2015-00123 10

SC2015-00124 10

SC2015-00126 10

SC2015-00127 10

SC2015-00150 8.16

NC2015-00031 4.998

SC2015-00067 6

SC2015-00136 1



SC2015-00151 6.12

NC2015-00043 4

SC2015-00167 2

SC2015-00168 10.88

NC2016-00010 5

SC2016-00037 2

NC2016-00028 4.998

NC2016-00041 5

SC2016-00075 10

SC2016-00076 10

SC2016-00083 10

CHKLIST-9361 9.996

NC2016-02778 5

NC2016-02789 1.998

NC2016-02796 5

NC2016-02798 5

SC2016-009a9 20

NC2016-02809 5

NC2016-02810 4.996

NC2016-02811 5

Q381 75

Q383 80

NC2016-02849 5

Q385 100

NC2016-02869 5

NC2016-02870 5

NC2016-02885 4.992

NC2016-02893 5

NC2016-02897 4.992

NC2016-02902 4.992

Q387 75

NC2016-02917 4.992

NC2016-02928 4.992

NC2016-02935 5

SC2016-01038 2

NC2016-02954 5

SC2016-01042 1.92

Q404 71.5

Q405 60.5

SC2017-01087 1.98

SC2017-01088 1.98

Q406 60.5

Q407 80

SC2017-01122 2

SC2017-01123 2

SC2017-01124 2

Q412 20



Q413 20

NC2017-02998 1.98

Q419 100

Q425 50

Q426 74.5

SC2017-01134 1.98

SC2017-01137 1.98

SC2017-01138 1.98

SC2017-01139 1

SC2017-01140 1.98

Q431 -60

Q432 75

SC2017-01144 1.98

SC2017-01146 1.98

SC2017-01150 1.98

Q436 63
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1. Introduction

The Integrated Resource Plans (IRP) filed in North Carolina by Duke Energy Carolinas (DEC) and Duke

Energy Progress (DEP) In September 2018 reflect business as usual for the two utilities. The plans, which

run through 2033 and include the Duke service territory in both North and South Carolina, rely heavily

on new natural gas capacity. Together, they add more than 9,000 megawatts (MW) of new combined

cycle and combustion turbine capacity over the 15-year analysis period from 2019 to 2033 to both meet

anticipated increases in electricity demand and to replace certain retiring coal units. Renewable

additions are comprised of solar photovoltaic (PV) and battery storage resources but are added in

minimum amounts sufficient to comply with North Carolina House Bill 589.

Synapse performed a rigorous, scenario-based analysis to evaluate an alternative clean energy future

compared to the more traditional portfolio of fossil-fueled resource additions included in Duke Energy

Carolinas and Duke Energy Progress's (collectively Duke Energy) IRPs. The clean energy future analysis

included resources such as solar, wind, energy efficiency, and battery storage. These resources were

offered to the EnCompass electric sector model to provide both ener^ and capacity, and to meet future

reliability requirements as coal resources In the Carolinas approach retirement. This report compares

one such optimized Clean Energy scenario to a Duke IRP scenario. Synapse analyzed the benefits of this

modeled clean energy future on the electric power system, emissions, public health, job creation, and

electricity customer rates and bills.

Renewable resource options, in addition to those modeled by Duke Ener^, are comparably cost-

effective to new natural gas for North Carolina ratepayers and offer other benefits to the state.

In the Clean Energy scenario, the EnCompass model Is allowed to select the most cost-effective future

resource build. In contrast to the Duke IRP scenario, the model chooses to build out solar and storage

resources to meet future capacity and energy needs with zero Incremental natural gas-fired unit

additions. Coal generation declines between the Duke IRP and Clean Energy scenarios, lowering the

electric system production cost and reducing emissions of carbon dioxide (CO2) while maintaining

system reliability. Emissions reductions of additional air pollutants result in health benefits to North and

South Carolina, avoiding hospital and emergency visits and lost work days. Total revenue requirements

of the Clean Energy scenario are lower than in the Duke IRP scenario, and North Carolina consumers see

lower electricity rates as a result. Under the Clean Energy scenario, North Carolina consumers also use

less energy due to the increased energy savings associated with the High Energy Efficiency scenario from

the Duke Energy IRPs. When coupled with the decrease in rates, residential consumers in the state see

their average annual electricity expenditures decline by approximately 2.5 to 5.5 percent.

Synapse Energy Economics, Inc. North Carolina's Clean Energy Future



2. Scenario Analysis

Synapse used the EnCompass capacity expansion and production cost model, licensed by Anchor Power

Solutions, to examine two different future energy scenarios in the Duke Energy service territories from

2018 to 2033:

Duke IRP:The Duke IRP scenario reflects the anticipated energy resource future as outlined in the most

recent Duke Energy IRPs. Specifically, the Duke IRP scenario assumes:

o The slate of planned resource additions already contracted or under construction, and
the "optimized" natural gas combined cycle and combustion turbine plants selected
during the IRP process. Duke Energy Caroltnas and Duke Energy Progress were modeled
as operating In a single Duke Energy service territory, but this does not assume the
"capacity sharing" modeled by Duke In its IRPs as part of Its Joint Planning scenario.
Rather, the resource additions assumed by each utility in its individual IRPsare included
and modeled as part of this scenario.

o Cost and operational data as outlined in Duke's discovery responses to North Carolina
Utilities Commission Staff and other intervenors. In the absence of available data,

Synapse relied on the Horizons Energy National Database (the primary data source for
the Encompass model) or other industry-recognized sources.

o Retirement dates for certain existing coal generators that are consistent with the utility
IRPs.

o Must-run designations for coal units In the service territory, which force coal units to
run regardless of price and reflect historical regional generation patterns.

Clean Energy: The Clean Energy scenario reflects an optimized view of the Duke Energy service
territory with relaxed assumptions around operation and up-to-date renewable costs:

o The utility reserve margin Is set at 15 percent (versus 17 percent in the Duke IRP
scenario). This lower reserve margin was selected to be consistent with North American
Electric Reliability Corporation (NERC) standards, it also reflects the assumption that as
older units with higher forced outage rates retire and are replaced with new capacity,
the reliability of the system is improved.

o Must-run designations for coal units are removed.

o Projected load includes the increased electric demand associated with the recent
electric vehicle goal established in North Carolina Governor Roy Cooper's Executive
Order Number 80.

o Energy efficiency is provided as a supply-side resource based on the High Energy
Efficiency scenario in Duke Energy's IRPs.

Synapse Energy Economics, inc. North Carolina's Clean Energy Future



o Renewablecosts are based on the 2018 NREL AnnualTechnology Baseline^ or Lazard's
Levelized CostofStorage Analysis. ^

o The Clean Energy scenario incorporates all planned resource additions outlined in the
Duke IRPs that are currently under construction or necessary to comply with North
Carolina's renewable procurement regulations but excludes the "optimized" natural gas
combined cycle and combustion turbine units that were selected by the System
Optimizer model to meet reserve margin constraints in and after 2025.

o The model can choose to build generic utllity-scale solar, storage, wind, and paired
soiar-plus-storage resources in any amount (e.g. no restrictions were placed on either
total or incremental renewable capacity), in addition to traditional natural gas-fired
generating resources.

More information on the modeling structure, including detail on topology, load, fuel prices, and other

assumptions, can be found in Technical Appendix A.

^National Renewable Energy Laboratory (NREL). 2018.2018 Annual Technology Baseline. Goiden, CO: National Renewable
Energy Laboratory. Available at: httDs://atb.nrel.eov/.

^ Latard. 2018. Lazard's Levelized Cost ofStorage Analysis: Version 4.0. Available at:
httDS-7/www.lazard.com/perspective/levelized-cost-of-energvand-ievelited-cost-of-storage-2018/.

Synapse Energy Economics, inc. North Carolina's Oean Energy Future



3. Results

3.1. Electric Sector Modeling

New generating capacity is constructed during the analysis period to meet the respective reserve

margins in both the Duke IRP and Clean Energy scenarios; however, the type of capacity constructed

differs between scenarios. The Duke IRP scenario relies heavily on generic natural gas-fired combined

cycle and combustion turbine units, with renewable resources (solar PVand battery storage) added only

in amounts sufficient for Duke Energy to comply with North Carolina House Bill 589. The Clean Energy

scenario, on the other hand, relies on a slate of clean energy resources to meet its reserve margin

requirement that includes energy efficiency, utility-scale storage and solar, and paired solar-plus-storage

resources. EnCompass model results are presented here for the entirety of Duke Energy's service

territory in both North and South Carolina.

Figure 1, below, shows the generating capacity in the Duke IRP and Clean Energy scenarios in 2033, as

compared to Duke's actual capacity mix in 2019. As shown in Figure 1, approximately 55 percent (22

GW) of Duke's installed capacity in 2019 is fossil fuel-powered thermal (coal- or natural gas-fired), 27

percent (10.7 GW) of capacity is nuclear, and the remaining 18 percent (7 GW) comes from

hydroelectric, renewable, and distributed energy resources. By2033, the proportion of fossil-fired

resources in the Duke IRP scenario is unchanged at 56 percent (27 GW), while clean energy resources

have increased modestly to 23 percent (11 GW).

Figure 1. Duke Energy modeled nameplate capacity by scenario, 2019 and 2033
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In contrast, gas and coal resources in the Clean Energy scenario drop to 32 percent (18 GW) of the

capacity mix by 2033, and renewable energy resources comprise 49 percent (27 GW) of the utility mix.

Nuclear capacity remains constant In both scenarios throughout the period. Notably, the EnCompass

model makes the choice to retire the Allen coal plant at the end of 2019, accelerating the retirement

from Duke Energy's anticipated dates of 2024 (for Units 1-3) and 2028 (for Units 4-5). While the coal

Synapse Energy Economics, Inc. North Carolina's Clean Energy Future



capacity is the same at the end of the analysis period for both the Duke (RP and the Clean Energy

scenarios, the latter retires a portion of this coal capacity earlier in the analysis period and thus has a

lower volume of coal capacity during that time.

As shown in Figure 2 below, the fuel mix in Duke's service territory changes very little over time in the

IRP scenario. Coal generation drops from 21 percent in 2019^ to 17 percent in 2033, while natural gas
generation increases over the study period from 19 percent to 25 percent. Renewable generation

increases only slightly over the study period, from 4 percent in 2019 to 7 percent in 2033. Note that

these percentages do not match those shown in Duke Energy's IRPs in Figure 12-F on pages 59 (Duke

Energy Carolines) and 71 (Duke Energy Progress). This is due to the different assumptions used by Duke

Energy and Synapse around operational parameters of individual units and the regional market price of

energy.

Figure 2. Modeled generation in the Duke (RP scenario, 2019 and 2033
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In the Clean Energy Scenario, shown in Figure 3, renewable generation makes up 21 percent of the fuel

mix in 2033 as compared to 7 percent in the Duke IRP scenario. Natural gas generation falls to 9 percent

of total generation in 2033, as compared to 25 percent in the Duke IRP scenario in that same year.

Imports make up a greater percentage of the generation in the Clean Energy scenario as the model takes

advantage of lower out-of-system energy costs, Notably, coal generation is markedly lower in the Clean

Energy scenario than in the Duke IRP scenario in 2019, and this immediate decrease can be attributed to

the removal of the "must-run designations," which are present in the Duke IRP scenario and force units

to run without consideration of their variable costs.'̂ Duke's coal-fired power plants are some of the

Note that approxfmately one-third of the coal gene'at on shown in 2019 is exported to neighboring utility service territories
rather than being used to meet Duke Energy's own load requirements-

Must-run designations are set by Horizons Energy, the developers of the National Database used by the EnCompass model.

They are based on Horizons' observations from EPA's Continuous Emissions Monitoring (GEMS) data as well as data from
Energy infofmalion Administration (EIA) Form 923. In setting the rrust-run designations. Horizons assumes that coal
generators will retire a coal asset rather than running it under high stress (e.g. daily shut-down) situations for any period of
time.

Synapse Energy Economics, inc. North Corolino's Clear) Energy Future



more expensive resources to operate in both scenarios. With the must-run designations applied, the

Duke IRP scenario alternates between importing and exporting energy as it seeks to find a use for the

costly must-run coal generation that has been forced into the electric grid. In contrast, coal generation

falls at the beginning of the analysis period in the Clean Energy scenario when the must-run designations

are removed.

Figure 3. Modeled generation In the Clean Energy scenario, 2019 and 2033
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Figure 4 shows the total production cost associated with each scenario over the course of the analysis

period. The Clean Energy scenario is considerably less expensive from an operational perspective than

the Duke IRP scenario for two primary reasons. First, we note an immediate cost decline in the first year

of the analysis period due to the removal of the must-run designations, as described above. Production

costs immediately drop by 28 percent when uneconomic coal capacity is no longer forced to generate. In

the absence of this coal-fired energy. Encompass substitutes no- and low- variable cost energy from

other sources.
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Figure 4. Duke Energy total production cost by year by scenario
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From 3 reliability perspective, Duke Energy meets its hourly demand requirements in all modeled days

and hours during the analysis period. The Clean Energy Scenario maintains the required 15 percent

reserve margin and EnCompass projects no loss-of-load hours and sees zero hours with unserved

energy, even with the increased electric demand associated with the addition of new electric vehicles

under Executive Order Number 80.

Figure 5 and Figure 6, below, show energy generation on January 3,2028—a representative winter peak

day—for the Duke IRPand Clean Energy scenarios. Both scenarios rely on nuclear generation and some

level of energy imports to meet demand in peak hours and then export energy during the midday

trough. The Duke Energy scenario dispatches must-run coal units throughout the day, and uses a mix of

natural gas-fired, hydroelectric, and some solar generation to meet the hourly peaks. The modest

amounts of battery storage capacity are charged in the early morning and midday hours. Conversely, the

Clean Energy Scenario uses very little coal, less natural gas-fired generation, and relies on a greater mix

of resources. Battery capacity is charged via solar generation during both an extended morning period

and the midday trough, which allows batteries to discharge during evening hours to help meet the

evening peak. Duke Energy's hourly load requirements are shown by the solid line. The area between

the dashed line and the solid line In the two Figures represents the time in which battery resources are

being charged, whether by solar resources within Duke's service territory or via imported energy. The

area between the solid line and the dotted line represents energy exports.

Synapse Energy Economics, Inc. North Carolina's Clean Energy Future



Figure 5. Sample winter peak generation by fuel type, January 3,2028, Duke IRPscenario
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Figure 6. Sample winter peak generation by fuel type, January 3,2028, Clean Energy scenario
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Finally, as expected based on the substantial difference in carbon-free capacity and generation between

the two scenarios, the CO2 emissions in the Clean Energy scenario are well below those in the Duke IRP

scenario. The removal of the must-run coal designations immediately leads to a reduction in CO2

emissions of almost 17 million tons in 2019. Though both scenarios see overall emissions decline, the

gap between the two widens by the end of the period, when the Duke IRPscenario continues to emit

Synapse Energy Economics, Inc. North Carolina's Clean Energy Future



almost 50 million tons of CO2 while the Clean Energy scenario emits just under 30 million tons. Figure 7

depicts this widening gap, with both scenarios accounting for emissions associated with energy imports.

Again, these volumes will differ from those reported by Duke Energy in Figure A-3 of each of its IRPs

given the operational differences between generators that exist between the Company's modeled

scenario and the Synapse Duke IRP scenario.

Figure 7. Duke Energy CO2emissions by year by scenario
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Synapse also examined an Accelerated Coal Retirement scenario in order to examine the ways in which

advancing certain coal unit retirements changes system emissions and costs. This scenario accelerates

Duke's retirement of the Roxboro Units 3 and 4 to December 2030 and the retirement of Marshall Units

1 and 2 to December 2032. As shown in Figure 8, the EnCompass model chooses to make up for the

retired coal capacity through capacity purchases from surrounding states.

Figure 8. Duke Energy modeled nameplate capacity with Accelerated Coal Retirement, 2019 and 2033
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Productioncosts are extremely similar between the Clean Energy and Accelerated Coal Retirement

scenarios, as shown In Figure 9. Costs drop slightly In the Accelerated Coal Retirement scenario In 2030

as the Roxboro 3 and 4 and Marshall 1 and 2 retirements move forward In time comparedto the other
scenarios. EnergyImports Increase slightly in the Accelerated CoalRetirement scenario as a replacement

for the generation from these retiring units.

Figure 9. Duke Energy production cost by year by scenario
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We see a comparable decrease In emissions after 2030 in the Accelerated Coal Retirement scenario, as

shown in Figure 10.

Figure 10. Duke Energy CO2 emissions by year by scenario
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The following sections examine the Impacts to human health, customer rates and bills, and state GDP
and jobs of the Clean Energy scenario as compared to the Duke IRP scenario. Because the Clean Energy
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and Accelerated Coal Retirement scenarios were so similar, we limited our analysis to the differences

between the Duke IRP and Clean Energy scenarios only.

3.2. Health Impacts

Synapse used the CO-Benefits Risk Assessment (COBRA) tool to assess the avoided health impacts in

both North Carolina and South Carolina due solely to the change in emissions associated with our

modeled Clean Energy scenario. Developed for the U.S. Environmental Protection Agency (EPA) State

and Local Energy and Environment Program, COBRA utilizes a reduced form air quality model to

measure the impacts of emission change on air quality and translates them into health and monetary

effects. For this analysis. Synapse used modeled emissions (SO2, NOx, & PM2s) from the Duke IRP

scenario as a baseline and compared them to modeled emissions from the Clean Energy scenario. The

health and monetary benefits described below are those avoided by the Clean Energy scenario.

COBRA can estimate a number of detailed health impacts, including adult mortality, infant mortality,

non-fatal heart attacks, respiratory hospital admissions, cardiovascular-related hospital admissions,

acute bronchitis, upper respiratory symptoms, lower respiratory symptoms, asthma exacerbations,

asthma emergency room visits, minor restricted activity days, and work loss days due to illness. A subset

of those specific health impacts is shown in Table 1, with the numbers in the table representing the

number of hospital visits and work loss days that could be avoided under the Clean Energy scenario.

Table 1. Avoided health impacts of the Clean Energy scenario

Hospital

Admits,

Respiratory

Hospital Hospital Hospital

Admits, Admits, Lung Admits,

Asthma Disease Cardio

Emergency

Room Visits,

Asthma

Work Loss

In 2020 the difference in Duke Energy's electric system dispatch in the Clean Energy scenario avoids

approximately six respiratory-related hospital admits, seven cardiovascular-related hospital admits, and

11 asthma-related emergency room visits in North and South Carolina compared to the Duke IRP

scenario. Notably, COBRA projects similar avoided health effects at the end of the modeling period

(2033) compared to 2020. This is largelydue to the removal of coal must-run designations In the Clean
Energy scenario, which leads to an Immediate decrease in emissions of air pollutants as coal generation

drops. The Duke IRP scenario keeps uneconomic coal units online and, when not forced to generate, the

Clean Energy scenario utilizes low-pollutant nuclear and renewable resources to generate in the place of

coal. Thus, there Is a sizeable difference in emissions between the two scenarios from the beginning of

the period. The Duke IRP scenario slowly ramps down its reliance on coal-fired generation over the

course of the analysis period, causing the gap in emissions avoided health impacts to narrow over time.
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In addition to physical health effects and the costs of associated medical treatment, illnesses related to

air pollution impose other costs on society, which include lost productivity and wages if a person misses

work or school and restrictions on outdoor activity when air quality is poor. Table 2 shows low and high

estimates of the monetized value of these total health benefits. These numbers place an economic value

on all of the avoided health Impacts modeled in COBRA, plus the value of minor restricted activity days

and work loss days.

Table 2. Monetary benefits of all avoided health Impacts under the Clean Energy scenario

2020

2025

2030

2033

Total Health

Benefits, Low

$196,778,415

$194,592,175

$161,291,821

$156,736370

Total Health

Benefits, High

$444,771,642

$439,830,666

$364,570,301

$354,274,856

The avoided health impacts and monetary benefits associated with the emissions reductions In the

Clean Energy scenario vary by county, with the largest impacts seen in the most populous counties in

North and South Carolina. Figure 11 shows the distribution of the monetized total health benefits across

North and South Carolina in 2028. As one might Intuit, greater benefits are realized in those counties

with larger populations, where a larger number of people are affected by the local air quality.

Figure 11. Total health-related monetary benefits ($ high estimate) of the Clean Energy scenario by county, 2028
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3.3. Rate and Bill Impacts

Revenue requirements are lower under the Clean Energy scenario than in the IRP scenario, due primarily

to the lower production cost associated with the operation of Duke's power plants. Capital expenditures

in the IRP scenario are lower than in the Clean Energy scenario, as they represent only the cost of

renewable procurement up to the levels specified by NC House Bill 589, along with North Carolina's

portion of new, "optimized" combined-cycle and combustion turbine units added by Duke Energy post-

2025. The Clean Energy scenario contains additional revenue requirements associated with capital

spending on renewable resources over-and-above HB 589 levels and administration costs associated

with incremental energy efficiency, but the fuel and operations and maintenance (OSilVI) savings from

the operation of low- and no-variable cost resources lowers the total revenue requirement. These

numbers do not include spending on transmission and distribution. Those revenue requirements are

shown in Figure 12.

Figure 12. Revenue requirement of the Duke IRP and Clean Energy scenarios. North Carolina
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Note that Duke Energy's capital cost assumptions were used for the resources in the IRP scenario.

Synapse used capital costs for standalone solar and battery storage, wind, and paired solar and battery

from NREL and Lazard. Duke's capital cost estimate for solar capacity from 2019 to 2033 Is lower than

the Synapse assumption, and the solar cost component of the capital spending revenue requirement is a

conservative one.

Ratepayers In North Carolina save money under the Clean Energy scenario. Synapse calculated the

estimated change in the rate components associated with capital spending and production costs. These

values were taken from EnCompass and were allocated to North Carolina based on the percentage of

Duke energy sales occurring in the state in 2017 according to EIA data. In the Clean Energy scenario, the

Increased spending on energy efficiency programs was added to this value. Total costs were then

divided by Duke's energy sales to all customer classes to arrive at an average retail rate impact in each

scenario that Is associated with capital cost, production cost, and incremental energy efficiency
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spending.^ Wefound that for any given year during the analysis period, ratepayers can expect to save
anywhere from a minimum of .24 cents/kWh to a maximum of .48 cents/kWh, as shown in Figure 13,

which translates to a savings of 4 to 9 percent over the study period.

Figure 13. Estimated average retail rate impact of the Duke IRP and Clean Energy scenarios
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In order to estimate the total change in residential customers' electricity bills under the Clean Energy

scenario, the average retail rate was multiplied by an assumed energy consumption by residential

customers of 1,000 kWh per month, or 12,000 kWh per year. This was assumed to represent the

component of residential rates associated with capital, fuel, variable O&M, and incremental energy

efficiency spending (in the Clean Energy scenario). Costs associated with Transmission, Distribution, and

Customer Charges were taken from slides 22 and 23 of the presentation entitled North Carolina's Public

Utility Infrastructure & Regulatory Climate presented by the North Carolina Utilities Commission In

October 2018.^ Asingleweighted average of the sum of these costs for DEC and DEP was calculated

based on the number of residential customers In each state, and was added to the capital/production

cost component.

The lower production costs (fuel and variable O&M) in the Clean Energy scenario lead to immediate

savings in customer electricity rates compared to the Duke IRP scenario. Under the Clean Energy

scenario. North Carolina consumers also use less electricity under the Enhanced Energy Efficiency

program. Lower electricity use,' coupled with the decrease In rates, causes residential consumers in the

For more information on the rate and bill impact calculation methodology, see Appendix A.

®This presentation isavailable at:https://www.ncuc.net/documents/overview pdf
' Annual electricity use was calculated by dividing Duke Energy's forecasted energy sales by theforecasted customer count.
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state see their average annual electricity costs decline by $27~$58 per year, or approximately 2.5 to 5.5

percent, depending on the year. This savings Is shown In Figure 14.

Figure 14. Estimated residential bill impact of the Duke IRPand Clean Energy scenarios
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3.4. Economic Impacts

Synapse used the IMPLAN model to evaluate the impacts of the Clean Energy scenario on employment,

income, and Gross Domestic Product (GDP) in North Carolina. IMPLAN Is an Industry-standard model

that can be used to evaluate the impacts of changes in direct spending patterns on a state's economy.

For this analysis, North Carolina-specific spending impacts were determined by allocating Duke costs

and spending based on North Carolina's proportion of system-wide energy sales. IMPLAN's framework

enables us to assess not only impacts in directly affected industries, but also impacts on industries that

serve as suppliers to directly impacted industries or that serve employees of directly and indirectly

Impacted industries. Synapse evaluated macroeconomic impacts resulting from changes in direct

spending on the construction of each generation resource type, the operation of generation resources,

and the installation of energy efficiency measures. We also assessed Impacts associated with changes in

disposable income among households and businesses facing lower (or higher) energy costs under the

Clean Energy scenario.

Figure 15 displays the average annual North Carolina employment impacts of the Clean Energy scenario

relative to the Duke IRP scenario in each of three five-year periods covering the IRP study timeframe.

We find modest positive net positive employment impacts in each period, as positive impacts associated

with re-spending of energy savings and increased spending on energy efficiency and renewable energy

resources outweigh negative impacts associated with decreased spending on coal and natural gas power

plants. Over the full IRPstudy period, our results indicate an average annual increase in North Carolina

employment of approximately 3,000 full-time jobs.
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Figure 15. Average annual employment Impacts of Clean Energy scenario relative to Duke IRP scenario
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Figure 16 presents a similar picture regarding impacts on income of North Carolina residents. Our results

Indicate that the net increases in employment drive modest net increases in total income. Over the

period from 2019 through 2023 we estimate net increases in average annual income of approximately

$110 million.

Figure 16. Average annual Income impacts of Clean Energy scenario relative to Duke IRP scenario
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Figure 17 displays results for North Carolina state GDP. In this case, we find small net negative Impacts,

as GDP decreases associated with reduced spending on construction and operation of fossil fuel

resources outweigh Increases driven by greater spending on renewables, efficiency, and the wider

economy. Over the period from 2019 through 2033 we find an average annual net GDP decrease of

approximately $10 million. The discrepancy between this finding and our employment results reflects

the fact that renewable resource and retail industries tend to be more labor-intensive than fossil fuel

industries.

Figure 17. Average annual GDP impacts of Clean Energy scenario relative to Duke IRP
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We note that all of these macroeconomic impacts are quite small in the context of North Carolina's

economy. For example, our finding of an average annual employment increase of 3,000 amounts to less

than 0.1 percent of the total number of jobs in North Carolina.® Similarly, an annual GOP Impact of $10

million amounts to less than 0.01 percent of North Carolina's GOP.®

To summarize. Synapse performed a rigorous, scenario-based analysis to evaluate an alternative clean

energy future compared to the more traditional portfolio of fossil-fueled resource additions included in

Duke Energy's IRPs. In contrast to Duke's preferred resource portfolio, we found that the EnCompass

model chooses to build out solar and storage resources to meet future capacity and energy needs with

zero incremental natural gas-fired unit additions when allowed to select the most cost-effective future

resource build. Coal generation declines between the Duke IRPand Clean Energy scenarios, lowering the

8 Total employment in IMorthCarolina is currently approximately 4.5 million. See httPs://www.bls.BOv/new$.re(ease/

laus.nr0.htm.

2017 North Carolina GDP was approximately $540 billion. See httDsV/fred.stlouisfed.org/series/NCNGSP.
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electric system production cost and reducing CO2 emissions while maintaining system reliability. Our

modeling showsthat renewable resources are comparably cost-effective to new natural gas for North
Carolina ratepayers and offer other benefits to consumers in the state, includinga decrease in the

number of hospital visits related to poor air quality, electricity rate and bill savings for consumers, and

increased employment.
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Appendix A. Technical Appendix

Synapseused EnCompass to model resource choice impacts in Duke'sservice territory In North and
South Carolina. Developed by Anchor Power Solutions, EnCompass is a single, fully integrated power

system platform that provides an enterprise solution for utility-scale generation planning and operations

analysis. EnCompass is an optimization model that covers all facets of power system planning, including:

• Short-term scheduling, including detailed unit commitment and economic dispatch, with
modeling of load shaping and shifting capabilities;

• Mid-term energy budgeting analysis, including maintenance scheduling and risk analysis;

• Long-term integrated resource planning, including capital project optimization,
economic generating unit retirements, and environmental compliance; and

• Market price forecasting for energy, ancillary services, capacity, and environmental
programs.

Synapse used the EnCompass National Database created by Horizons Energy to model the Duke service

territory. Horizons Energy has benchmarked dispatch and prices resulting from its comprehensive

dataset to actual, historical data across all modeling zones. More information on EnCompass and the

Horizons dataset is available at www.anchor-power.com.

Topology and Transmission

Synapse modeled two detailed areas with full unit-level operational granularity, the Duke Energy utility

service territory, and the remaining SERC region comprised of North Carolina and South Carolina.

Additionally, we modeled external contract regions representing the 5ERC and PJM balancing areas. We

relied on transmission assumptions from the EnCompass National Database, displayed in Figure 18

below. Energy transfers between SERC NC-SC and the Rest-of-SERC and PJM regions are subject to a

default 3.44 $/MWh tariff. Capacity transfers are unlimited within SERC regions. Energy from the PJM

and Rest-of-SERC regions are priced at recent historical energy prices and escalated throughout the

period.
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Figure18. Duke IRP modeling topology and energy transfer capabilities
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Peak Load and Annual Energy

For the Duke Energy territory, Synapse relied on annual energy and peak load as defined in the 2018

Duke EnergyCarollnas and Duke EnergyProgress IRPs. Synapse used annual energy and peak projections

from the NERC Long-term Reliability Assessmentfor the SERC-NC-SC region. We utilized hourly load

shapes supplied by HorizonsEnergy in the EnCompass National Database for all modeled regions.

Synapse also performedanalysis in the proprietary Electric Vehicle Regional Emissions and Demand

Impacts Tool (EV-REDI)^° to model the load required to meet the electric vehicle (EV) target set in North
Carolina Executive Order No. 80 (80,000 EVs by 2025, and an annual 5 percent Increase through the end

of the period). The additional EV load is included in the Clean Energy scenario.

Fuel Prices

For natural gas prices, Synapse relied on NYMEX futures for monthly Henry Hub gas prices through

December 2019. For all years after 2019, Synapse used the annual average prices projected for Henry

Hub in the AEO 2018 Reference case. We then applied trends in average monthly prices observed in the

NYMEX futures to this longer-term natural gas price to develop long-term monthly trends. Delivery price

adders for Zone 5 are sourced from the EnCompass National Database. Coal prices, from the Central

Appalachia supply basin, and for the Carollnas delivery point are also sourced from the EnCompass
National Database. Gas and coal price forecasts are shown in Figure 19 and Figure 20 below.

More information on EV-REDI is available at: http://www.synapse-energy.com/tools/electric-vehicle-reglQnal-emissions-and-

demand-impacts-tool-ev-redi
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Figure 19. Natural gas price forecast - Henry Hub and Zone 5 Delivery Point
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Figure 20. Coal price forecast - Central Appalachia Basin and Carolinas Delivery Point
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Programs

Synapse modeled two major environmental programs: the North Carolina Renewable Energy & Energy

Efficiency Portfolio Standard (REPS) and the carbon price forecast outlined in the 2018 Duke Energy IRPs.

The REPS requires that 10 percent of electricity sales be met by renewable resources—stepping up to

12.5 percent in 2021—and up to 25 percent of the requirement can be met through energy efficiency

technologies (40 percent after 2021). The carbon price outlined In the Duke IRPs begins at $5/ton

(nominal) in 2025 and escalates at S3/ton annually.

Duke IRP Planned Resources

The Duke IRP scenario includes all planned additions, upgrades, and retirements described in the Duke

IRPs, shown in Table 3 below, as well as generic combined cycle and combustion turbines added by the

System Optimizer model in 2025 and beyond ("modeled additions").
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Table 3. Duke IRPcapacity (MW)

TYPE PLANNED ADDITIONS PLANNED RETIREMENTS MODELED ADDITIONS

Coal 4.553

CC S60 173 5,352

Hydro 260 1

Nuclear 56

CHP 81

CT 402 843 3.220

Solar 673

Storage 232

Clean Energy Scenario Projects

For the Clean Energy scenario, Synapse allowed five generic project options in both North Carolina and

South Carolina. They include onshore wind,^^ utility-scale battery, utility-scale solar, and a paired utility-
scale battery and solar project. For these projects Synapse uses NREL's Advanced Technology Baseline

projections and Lazard's Levelized Cost of Storage 2018 report to define cost and operational

parameters.

Other Assumptions

Synapse made additional adjustments to our core modeling assumptions In consultation with the North

Carolina Sustainable Energy Association. We list those assumptions below.

• In the Clean Energy scenario, the Duketerritory has a required reserve margin of 15
percent, while the Duke IRP case uses the 17 percent reserve margin outlined in the
Duke IRPs.

• Battery resources have a firm capacity credit of 75 percent throughout the analysis
period, consistent with the recent study entitled Energy Storage Options for North
Carolina and prepared by North Carolina State University.

• Coal must-run designations are applied in the Duke IRP scenario and are removed in the
Clean Energy scenario.

• Energy efficiency Is modeled as a supply-side resource in the Clean Energy scenario
based on the Enhanced Energy Efficiency case described in the Duke IRPs. It Is priced at
the levels outlined in the 2016 Duke Energy North Carolina DSMMarket Potential Study.

• Carbon dioxide emissions associated with energy Imports In each of the scenarios are
calculated using a declining annual average emissions rate for generation In PJM.
According to the region's emissions report 2013-2017 COz SO2and NOx Emissions

Offshore wind was not offered to the EnCompass model in Duke Energy's service territory. However, it was offered to the
external NC-SC region and was not selected by the model.
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Rates}^ emissionsof CO2 have declinedover the past fiveyears. We applied this
declining rate to the PJM System Average in 2017 to project future emissions rates.
These rates were then multiplied by the volume of energy Imports in each year, and
calculated emissions were added to emissions from Duke's units to determine total

annual CO2 emissions from all sources.

COBRA Modeling Assumptions

The U.S. EPA's COBRA model contains baseline emissions estimates for the pollutants PM2,5, SO2, NO,,

NH3, and VOCs for the year 2017. Users can adjust these estimates up or down, and the model utilizes a

reduced form air quality model to estimate the effects of these emission changes on ambient particulate

matter. It then calculates avoided health and monetary benefits associated with the emissions changes

consistent with U.S. EPA practice. Formore informationvisithttDsV/www.eoa.gov/statelocalenergv/co-
benefits-risk-assessment-cobra-health-impacts-screenine-and-mappine-tool.

To estimate the health and economic impacts of NOx and SO2, Synapse utilized annual emissions outputs

from the EnCompass model scenarios for the Duke service territory in North and South Carolina.

Emission rates were based on the following specific assumptions:

• Encompass approximates NOx and SO2 emissions using unit-specific emission rates, as
defined In the Horizons Energy National Database.

• For this project. Synapse incorporated an average PMz.s emissions rate for all coal fuels
in EnCompass of 0.027 Ib/mmBtu. This emissions rate is in line with emission rates
compiled by Argonne National Laboratory for GREET Model Emission Factors for Coal-
and BiomasS'fir^d Boilers and by EPA for the Avoided Emissions and generation Tool
(AVERT).

Synapse assumed a 7 percent discount rate for all COBRA analyses. Additionally, the COBRA analysis

relies on historical county-level emissions allocations and assumes no county-level shifting.

Rate and Bill Impacts

Synapse used spreadsheet analysis to estimate the Impact of the Clean Energy scenario on estimated

electric rates and bills in North Carolina. Customer electric rates in a given year are made up of a

number of components, including, but not limited to: utility capital expenditures inclusive of

accumulated depreciation and an approved rate of return; the cost to a utility of generating the

electricity necessary to meet customer demand; utility spending on any energy efficiency programs; and

the volume of sales to customers.

Availableat: https://www.pjm,com/-/niedia/librarv/reports-notices/special-reports/20130315-2017-emissions-
report.ashx?la=en
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Wedetermined utility capital expenditures for the Duke IRP scenario using Duke Energy's anticipated
future resource portfolio and capital cost trajectories for the resource technologies added to its capacity
mix. In their IRPs, DEC and DEP do not differentiate between new thermal capacity added In North

Carolina versus South Carolina, and thus capital expenditures on new natural gas-fired resources were

allocated to states based on the proportion of customer sales. Renewable additions were assumed to be
necessary to comply with North Carolina HB 589and capital expenditureswere allocated to North
Carolina ratepayers. In the Clean Energy scenario, the capitalexpendituresassociated with the volume
of renewable additions necessary for HB 589 was again allocated to North Carolina, with any capital
expenditures from renewable additions above these volumes being allocated between North and South

Carolina based on forecasted energy sales.

Production costs (fuel and fixed and variable O&M) in the two modeled scenarios were allocated

between DEC and DEP based on forecasted energy sales. The volume of energy sales expected to occur

in North Carolinaversus South Carolina was calculated using the historical ratio of 2017 sales found in

the most recent EIA 861 data. The historical percentage of sales occurring in North and South Carolina in

DEC and DEP service territories was applied to the anticipated energy sales contained in the utilities'

IRPs.

Program administration costs for energy efficiency are from the 2016 Duke Energy North Carolina DSM
Market Potential Study and the 2016 DukeEnergySouth Carolina DSM Market Potential Study, both

done by Nexant Consulting.

Estimated average retail rates were calculated bysumming anticipated capital expenditures, production

costs, and incremental utility energy efficiencycosts, and dividing by total sales in North Carolina.

Though actual rates differbetween differentcustomerclasses, for the sake of this analysis we assumed
one standard electricityrate across customer classes, referred to in the text as the "average retail rate."

In order to estimate the total change in residential customers' electricity bills under the Clean Energy

scenario, the average retail rate was multiplied byan assumed energy consumption by residential

customers of 1,000 kWh per month, or 12,000 kWh per year. This was assumed to represent the

component of residential rates associated with capital, fuel, variable O&M, and incremental energy
efficiency spending (in the Clean Energy scenario). Costsassociated with Transmission, Distribution, and
Customer Charges were taken from slides 22 and 23 of the presentation entitled North Carolina's Public

UtilityInfrastructure & Regulatory C//mofepresented by the North Carolina Utilities Commission in

October 2018. Asingle weighted average of the sum of these costs for DEC and DEP was calculated

based on the number of residential customers in each state, assumed to grow at real rate of 2 percent

per year, and was added to the capital/production cost component.

Modeling Economic Impacts

The differences in capacity, generation, emissions, and system costs between the Clean Energy and
Duke IRP scenarios drive differences in employment, income, and state Gross Domestic Product (GDP).

Synapse used the IMPLAN model to evaluate the impact of the CleanEnergy scenario on each of these
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macroeconomic indicators in North Carolina.IMPLAN is an industry-standard input-output model that

relies upon historical economic relationships to evaluate the effects of changes in direct spending

patterns on employment, income, and GOP within a given study area. For this analysis, Synapse assessed

impacts resulting from changes in spending on the following economic activities:

• Construction of generating resources

• Installation of energy efficiency measures

• Operation and maintenance of generation resources

• Consumer and business re-spending of energy savings

Our analysis accounts for three types of impacts: direct, indirect, and Induced.

Direct impacts

Direct Impacts consist of changes in employment. Income, and GDPwithin energy resource sectors

immediately impacted by the change In resource plan between the Duke IRP and Clean Energy

scenarios. For example, direct employment impacts may consist of additional jobs for contractors,

construction workers, and plant operators working on the building or operation of a power plant.

Indirect impacts

Indirect impacts are changes In employment, income, and GDP within sectors that serve as suppliers to

directly affected Industries. Examples of such sectors include turbine manufacturers and manufacturers

of energy-efficient appliances. Note that our analysis only accounts for impacts among suppliers located

within North Carolina.

Induced Impacts

Induced impacts result from residents spending more or less money in the local economy. Forenergy

resources, these impacts result from: (1) changes in disposable income among employees in directly and

indirectly impacted industries and (2) changes in energy expenditures by North Carolina electricity

customers.

Direct inputs to our economic impact modeling consist primarily of vectors of changes in spending by

and on various Industries. These inputs are generally direct outputs from our EnCompass modeling. They

include changes in spending on the construction and operation of each type of electricity resource (e.g.,

natural gas power plants, solar power plants, battery storage facilities). For each Industry, Synapse

IMPLAN is a commercial model developed by IMPLAN Group PLC. Information on IMPLAN is available at: http://lmDlan.com/.
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allocated the total change in spending across the available IMPLAN industry categories based on data

from the National Renewable Energy Laboratory's JEDI model^* andsupplemental Synapse research.

Available at: https://www.nrel.gov/analvsis/jedi/
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Appendix B. Qualifications and Experience

About Synapse

Synapse Energy Economics is a research and consulting firm specializing in enet^, economic, and

environmental topics. Since its inception in 1996, Synapse has grown to become a leader in providing

rigorous analysis of the electric power sector for public interest and governmental clients.

Synapse's staff of 30 includes experts in energy and environmental economics, resource planning,

electricity dispatch and economic modeling, energy efficiency, renewable energy, transmission and

distribution, rate design and cost allocation, riskmanagement, benefit-cost analysis, environmental

compliance, climate science, and both regulated and competitive electricity and natural gas markets.

Several of our senior-level staff members have more than 30 years of experience in the economics,

regulation, and deregulation of the electricity and natural gas sectors. They have held positions as

regulators, economists, and utility commission and ISO staff.

Services provided by Synapse include economic and technical analyses, regulatory support, research and

report writing, policyanalysis and development, representation in stakeholder committees, facilitation,

trainings, development of analytical tools, and expert witness services. Synapse is committed to the idea

that robust, transparent analyses can help to inform better policy and planning decisions. Many of our

clients seek out our experience and expertise to help them participate effectively in planning,

regulatory, and litigated cases, and other forums for public involvement and decision-making.

Synapse's clients include public utility commissions throughout the United States and Canada, offices of

consumer advocates, attorneys general, environmental organizations, foundations, governmental

associations, public interest groups, and federal clients such as the U.S. Environmental Protection

Agency and the Department of Justice. Our work for international clients has included projects for the

United Nations Framework Convention on Climate Change, the Global Environment Facility, and the

International Joint Commission, among others.

Relevant Experience

Modeling Gas-Fired Plant Alternatives in New Mexico

Client: Sierra Club \ Project ongoing

On behalf of the Sierra Club, Synapse is performing modeling of the electric system in New Mexico using

the Encompass model in both capacity expansion and production cost modes. Synapse Is

comprehensively modeling zero-emission alternatives to a new utility-proposed gas-fired generation

option intended to replace the retiring San Juan Generating Station units in New Mexico in 2023. The

modeling accounts for the interconnectedness of the electric power grid In the Desert Southwest region,

including detailed representation of generation units in Arizona and New Mexico (and portions of Texas

and California), and aggregated treatment for resources in the rest of the West. Synapse has found that

a combination of utility-scale and small-scale solar PV, utility-scale battery storage, and incremental
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wind resource procurements would provide Public Service of New Mexico with a less-expensive, and

lower-emitting alternative than its proposed gas-fired generation, while meeting all reliability

requirements.

Nova Scotia Power Generation Utilization and Optimization Study

Client: Nova Scotia Utility and Review Board | Project completed August 2018

Synapse was asked to conduct an Integrated Resource Pianning-type analysis on the overall utilization

and optimization of Nova Scotia Power's coal and thermal generating fleet. Synapse used the PLEXOS

electric sector simulation model for both capacity expansion and production cost purposes to estimate

the costs associated with various unit retirement pathways and resource replacement options.

Value of Solar Implications of South Carolina Electric & Gas Fuel Costs Rider 2018

Client: Southern Environmental Law Center \ Project completed May 2018

Synapse provided analysis and expert testimony on behalf of the South Carolina Coastal Conservation

League and the Southern Alliance for Clean Energy for South Carolina Electric & Gas' (SCE&G) 2018

annual update of solar PV avoided costs under PURPA. Witness Devi Glick submitted testimony (Docket

no. 2018-2-E) regarding the appropriate calculation of benefit categories associated with the value of

solar calculation for PURPAQF rates and for Act 236 compliance.

Avoided Energy Supply Costs In New England

Client: AESCStudy Group \ Project completed March 2018

Synapse and a team of subcontractors used EnCompass and other tools to develop projections of

electricity and natural gas costs that would be avoided due to reductions in electricity and natural gas

use resulting from improvements in energy efficiency. The 2018 report provides projections of avoided

costs of electricity and natural gas by year from 2018 through 2035 with extrapolated values for another

IS years. In addition to projecting the costs of energy and capacity avoided directly by program

participants, the report provides estimates of the Demand Reduction Induced Price Effect (DRIPE) of

efficiency programs on wholesale market prices for electric energy, electric capacity, and natural gas.

The report also provides a projection of avoided costs of fuel oil and other fuels, non-embedded

environmental costs associated with emissions of CO?, avoided costs of transmission and distribution,

and the value of reliability. The 2018 AESC study was sponsored by a group representing all of the major

electric and gas utilities In New England as well as efficiency program administrators, energy offices,

regulators, and advocates. Synapse conducted prior AESC studies in 2007,2009, 2011, and 2013.

Clean Energy for Los Angeles

Client: Food & Water Watch \ Project completed March 2018

The Los Angeles City Council has mandated that the Los Angeles Department of Water and Power

(LADWP), the largest municipally run utility in the United States, analyze powering 100 percent of

demand with renewable energy. To date, LADWP's efforts have been insufficient, as the utility has only

published an analysis of a slight increase over current renewable energy targets and is not planning to

finalize its 100 percent renewable study until 2020 at the earliest.
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Food & Water Watch engaged Synapse to analyze a potential pathway to 100 percent clean energy in

Los Angeles by 2030 using the EnCompass model. The modeled scenarios In the Clean Energy for Los

Angeles report Include a substantial amount of storage capacity. The two 100 percent renewable

scenarios build between 2 and 3 gigawatts of storage capacity which is dispatched liberally In order to

shift generation from solar resources to meet demand in the region. Our analysis included hourly

modeling that demonstrated exactly how storage could be charged and dispatched over the course of

the day to meet the utility's needs.

In our study, we found that It is possible for LADWP to exclusively use renewable resources to power its

system In every hour of the year. What's more, we found that under one of the clean energy pathways

analyzed, the transition to 100 percent renewable energy In every hour of the year can occur at no net

cost to the system. The resulting report, Clean Energy for LosAngeles, provides a roadmap for how to

achieve 100 percent renewables by integrating and harnessing renewable energy more efficiently and

Investing In additional efficiency, storage, and demand response.

Although the report only focuses on a single city, the results are important and applicable to many other

parts of the country. Los Angeles's four million residents make the city larger than 22 entire states, while

the annual energy served by LADWP Isgreater than sales in 13 individual states, indicating that if this

transition Is possible In LosAngeles, it Is feasible In other parts of the country as well.

An Analysis of the Massachusetts RPS

Client: E4theFuture \ Project completed August 2017

Synapse Energy Economics joined with Sustainable Energy Advantage (SEA], as well as members from

NECEC, Mass Energy Consumers Alliance, E4theFuture, and other organizations to analyze the current

state of regional renewable portfolio standards In light of many of new policy actions that have been put

Into place over the last several years. These policy actions Include new legislation requiring long-term

contracting for renewables and other resources in Massachusetts, Connecticut, and Rhode Island,

revised incentives for distributed generation resources, changes to RPS polices in other states in New

England, proposed Massachusetts-specific CO2 caps, and newly-revised forecasts for electricity sales that

take the full Impact of new energy efficiency measures Into account. The Synapse team used the

Encompass model for this analysis.

Clean Power Plan Reports and Outreach for National Association of State Utility Consumer Advocates

Client: National Association of State UtilityConsumer Advocates ] Project completed August 2015

Synapse supported the National Association of State Utility Consumer Advocates and Its members In

addressing the EPA's proposed Clean Power Plan in a manner that is cost-effective and efficient from an

electricity consumer perspective. Prior to the release of the rule. Synapse presented to NASUCA

members key Issues regarding the details of the proposed rule and the primary compliance options that

may be available to states. Following the rule's release, Synapse prepared a report focusing on the

details of the rule as proposed. Recognizing that stakeholders have a wide range of reactions to the

EPA's Plan, the intent of the report is to be a common resource to help all of NASUCA's members think

through a broad range of potential implications of various compliance approaches to their respective

consumers—whatever their individual state's positions. Synapse presented on the findings
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of Implications ofEPA's Proposed "Clean Power Plan" at the 2014 NASUCA annual meeting in San

Francisco, CA.

Synapse used its Clean Power Plan Planning Tool (CP3T) to perform multi-state analysis of the proposed

rule to identify and explain a variety of challenges and opportunities related to multi-state compliance,

including how states with dissimilar renewable technical potential, states with utilities that cross state

boundaries, states with existing mechanisms for cooperation, etc., may approach regional compliance

with the Clean Power Plan. Pat Knight, the lead developer of CP3T, provided a weblnar for NASUCA

members giving an overview of key issues surrounding the Clean Power Plan, as well as a walkthrough of

CPST's multi-state functionality. Synapse also prepared a report presenting the results of the analysis,

presented at the NASUCA 2015 Mid-Year Meeting.

As a third element of Synapse's Clean Power Plan support to NASUCA members. Synapse prepared a

report on best practices in planning for implementation of the Clean Power Plan. The report serves as a

guide for consumer advocates to the logistics of developing a state implementation plan, with advice in

areas such as stakeholder engagement, evaluating resource options, deciding on reasonable

assumptions, identifying appropriate modeling tools, and selecting and implementing a plan.

Long-Term Procurement Plan Rulemaking

Client: California Office of Ratepayer Advocates \ Project ongoing

Synapse Is providing technical and expert witness services to the California Office of Ratepayer

Advocates in connection with the Long-Term Procurement Plan proceeding affecting the three largest

investor-owned utilities in California: Southern California Edison, Pacific Gas and Electric, and San Diego

Gas and Electric. As part of this project, Synapse conducted modeling of the California ISO (CAISO) area

using PLEXOS to assess loads and emissions throughout California based on various California Public

Utilities Commission scenarios. Synapse analyzed model inputs, assumptions, forecast projections, and

outputs, and examined alternatives including renewable energy integration and retirement scenarios.

Synapse's modeling enabled determination of areas within California that would be capacity

constrained.

Best Practices in Electric Utility Integrated Resource Planning

Client: Regulatory Assistance Project | Project completed June 2013

Synapse prepared a report for the Regulatory Assistance Project examining best practices in electric

utility Integrated resource planning. Synapse researched and discussed specific integrated resource plan

(IRP) statutes, regulations, and processes in Arizona, Colorado, and Oregon; examined "model" utility

IRPs from Arizona Public Service, Public Service Company of Colorado, and PaclflCorp; and developed

recommendations for prudent integrated resource planning. Our report provided recommendations for

both the IRP process and the elements that are analyzed and included in the resource plan itself. These

elements include load forecast, reserves and reliability, demand-side management, supply options, fuel

prices, existing resources, and environmental costs and constraints, among others.
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EXHIBIT

Synapse

Rachel Wilson, Principal Associate

Synapse Energy Economics I 485 Massachusetts Avenue, Suite 2 I Cambridge, MA 02139 I 617-453-7044

rwilson@synapse-energy.com

PROFESSIONAL EXPERIENCE

Synapse Energy Economics Inc., Cambridge, MA. Principal Associate, April 2019 - present. Senior

Associate, 2013 - 2019, Associate, 2010 - 2013, Research Associate, 2008 - 2010.

Provides consulting services and expert analysis on a wide range of issues relating to the electricity and

natural gas sectors including: integrated resource planning; federal and state clean air policies;

emissions from electricity generation; electric system dispatch; and environmental compliance

technologies, strategies, and costs. Uses optimization and electricity dispatch models, including

Strategist, PLEXOS, EnCompass, PROMOD, and PROSYM/Market Analytics to conduct analyses of utility

service territories and regional energy markets.

Analysis Group, Inc., Boston, MA.

Associate, 2007 - 2008, Senior Analyst Intern, 2006 - 2007.

Provided litigation support and performed data analysis on various topics in the electric sector, including

tradeable emissions permitting, coal production and contractual royalties, and utility financing and rate

structures. Contributed to policy research, reports, and presentations relating to domestic and

international cap-and-trade systems and linkage of international tradeable permit systems. Managed

analysts' work processes and evaluated work products.

Yale Center for Environmental Law and Policy, New Haven, CT. Research Assistant, 2005 - 2007.

Gathered and managed data for the Environmental Performance Index, presented at the 2006 World

Economic Forum. Interpreted statistical output, wrote critical analyses of results, and edited report

drafts. Member of the team that produced Green to Gold, an award-winning book on corporate

environmental management and strategy. Managed data, conducted research, and implemented

marketing strategy.

Marsh Risk and Insurance Services, Inc., Los Angeles, CA. RiskAnalyst. Casualty Department, 2003 -

2005.

Evaluated Fortune 500 clients' risk management programs/requirements and formulated strategic plans

and recommendations for customized risk solutions. Supported the placement of $2 million in insurance

premiums in the first year and $3 million in the second year. Utilized quantitative models to create loss

forecasts, cash flow analyses and benchmarking reports. Completed a year-long Graduate Training

Program in risk management; ranked U1 in the western region of the US and shared #1 national ranking

in a class of 200 young professionals.



EDUCATION

Yale School of Forestry & Environmental Studies, New Haven, CT

Masters of Environmental Management, concentration in Law, Economics, and Policy with a focus on

energy issues and markets, 2007

Claremont McKenna College, Claremont, California

Bachelor of Arts in Environment, Economics, Politics (EEP), 2003, Cum laude and EEP departmental

honors

School for International Training, Quito, Ecuador

Semester abroad studying Comparative Ecology. Microfinance intern -Vivlendas del Hogar de Cristo in

Guayaquil, Ecuador, Spring 2002.

ADDITIONAL SKILLS AND ACCOMPLISHMENTS

• Microsoft Office Suite, Lexis-Nexis, Platts Energy Database, Strategist, PROMOD,

PROSYM/Market Analytics. EnCompass, and PLEXOS, some SAS and STATA.

• Competent in oral and written Spanish.

• Hold the Associate in Risk Management (ARM) professional designation.

PUBLICATIONS

Wilson, R., D. Bhandari. 2019. The Least-Cost Resource Plan for Santee Cooper: A Path to Meet Santee

Cooper's Customer Electricity Needs at the Lowest Cost and Risk. Synapse Energy Economics for the

Sierra Club, Southern Environmental Law Center, and Coastal Conservation League.

Wilson, R., N. Peluso, A. Allison. 2019. North Carolina's Clean Energy Future: An Alternative to Duke's

Integrated Resource Plan. Synapse Energy Economics for the North Carolina Sustainable Energy

Association.

Wilson, R., N. Peluso, A. Allison. 2019. Modeling Clean Energy for South Carolina: An Alternative to

Duke's Integrated Resource Plan. Synapse Energy Economics for the South Carolina Solar Business

Alliance.

Camp, E., B. Fagan, J. Frost, D. Glick, A. Hopkins, A. Napoleon, N. Peluso, K. Takahashi, D. White, R.

Wilson, T. Woolf. 2018. Phase 1 Findings on Muskrat Falls Project Rate Mitigation. Synapse Energy

Economics for Board of Commissioners of Public Utilities, Province of Newfoundland and Labrador.

Allison, A., R. Wilson, D. Glick, J. Frost. 2018. Comments on South Africa 2018 Integrated Resource Plan.

Synapse Energy Economics for Centre for Environmental Rights,

Hall, J., R. Wilson, J. Kallay. 2018. Effects of the Draft CAFE Standard Rule on Vehicle Safety. Synapse

Energy Economics on behalf of Consumers Union.



Whited, M., A. Allison, R. Wilson. 2018. Driving Thnsportation Eiectrification Forward in New York:
Considerationsfor Effective Transportation Electrification Rate Design. Synapse Energy Economics on

behalf of the Natural Resources Defense Council.

Wilson, R., S. Fields, P. Knight, E. McGee, W. Ong, N.Santen, T. Vltolo, E. A.Stanton. 2016. Are the

Atiantic Coast Pipeline and the Mountain Valley PipelineNecessary? Anexamination of the needfor

additional pipeline capacity in Virginia and Carolinas. Synapse Energy Economics for Southern
Environmental LawCenter and Appalachian Mountain Advocates.

Wilson, R., T. Comings, E, A. Stanton. 2015. Ano/ysis of the Tongue River Railroad Draft Environmental

Impact Statement Synapse Energy Economics for Sierra Club and Earthj'ustice.

Wilson, R., M. Whited, S. Jackson, B. Biewald, E. A. Stanton. 2015. Best Practices in Planning for Clean

Power Plan Compliance. Synapse Energy Economics for the National Association of State Utility

Consumer Advocates.

Luckow, P., E. A. Stanton, S. Fields, B. Biewald, S. Jackson, J. Fisher, R. Wilson. 2015.2015 Carbon Dioxide

Price Forecast Synapse Energy Economics.

Stanton, E. A., P. Knight, J, Daniel, B. Fagan, D. Hurley, J. Kallay, E. Karaca, G. Keith, E. Malone, W. Ong, P.

Peterson, L.Silvestrini, K. Takahashi, R. Wilson. 2015. Massachusetts Low Gas Demand Analysis: Final

Report. Synapse Energy Economics for the Massachusetts Department of Energy Resources.

Fagan, B., R. Wilson, D. White, T. Woolf. 2014. Filing to the Nova Scotia Utiiity and Review Board on

Nova Scotia Power's October 15,2014 integrated Resource Plan: Key Planning Observations and Action

Plan Elements. Synapse Energy Economics for the Nova Scotia Utility and Review Board.

Wilson, R., B. Biewald, D. White. 2014. Review of BCHydro's Alternatives Assessment Methodology.

Synapse Energy Economics for BC Hydro.

Wilson, R., B. Biewald. 2013. Best Practices in Electnc Utility Integrated Resource Planning: Examples of

State Regulations and Recent Utility Plans. Synapse Energy Economics for Regulatory Assistance Project.

Fagan, R., P. Luckow, D. White, R. Wilson. 2013. The Net Benefits of Increased Wind Power in PJM.

Synapse Energy Economics for Energy Future Coalition.

Hornby, R., R.Wilson. 2013. Evaluation of Merger Application filed by APCoand WPCo. Synapse Energy

Economics for West Virginia Consumer Advocate Division.

Johnston, L, R. Wilson. 2012. Strategiesfor Decarbonizing Electric Power Supply. Synapse Energy

Economics for Regulatory Assistance Project, Global Power Best Practice Series, Paper 1^6.

Wilson, R., P. Luckow, B. Biewald, F. Ackerman, E. Hausman. 2012.2012 Carbon Dioxide Price Forecast

Synapse Energy Economics.
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Hornby, R., R- Fagan, D. White. J. Rosenkranz, P. Knight, R. Wilson. 2012. Potential Impacts of Replacing

Retiring Coal Capacity in the Midwest independent System Operator (MISO) Region with Natural Gas or

Wind Capacity. Synapse Energy Economics for Iowa Utilities Board,

Fagan, R., M, Chang, P. Knight, M. Schultz, T. Comings, E. Hausman, R. Wilson. 2012. The Potential Rate

Effects of Wind Energy and Transmission in the Midwest ISO Region. Synapse Energy Economics for

Energy Future Coalition.

Fisher, J., C. James, N. Hughes, D. White, R. Wilson, and B. Biewald. 2011. Emissions Reductions from

Renewable Energy and Energy Efficiency in California Air Quality Management Districts. Synapse Energy

Economics for California Energy Commission.

Wilson, R. 2011. Comments Regarding MidAmerican Energy Company Filing on Coal-Fired Generation in

Iowa. Synapse Energy Economics for the Iowa Office of the Consumer Advocate.

Hausman, E., T. Comings, R. Wilson, and D. White. 2011. Electricity Scenario Analysis for the Vermont

Comprehensive Energy Plan 2011. Synapse Energy Economics for Vermont Department of Public Service.

Hornby, R., P. Chernick, C. Swanson, 0. White, J. Gifford, M. Chang, N. Hughes, M. Wittenstein, R.

Wilson, B. Biewald. 2011. Avoided Energy Supply Costs in New England: 2011 Report. Synapse Energy

Economics for Avoided-Energy-Supply-Component (AESC) Study Group.

Wilson, R., P. Peterson. 2011. A Brief Survey of State Integrated Resource Planning Rules and

Requirements. Synapse Energy Economics for American Clean Skies Foundation.

Johnston, L., E. Hausman., B. Biewald, R. Wilson, D. White. 2011.2011 Carbon Dioxide Price Forecast.

Synapse Energy Economics.

Fisher, J., R. Wilson, N. Hughes, M. Wittenstein, B. Biewald. 2011. Benefits of Beyond BAU: Human,

Social, and Environmental Damages Avoided Through the Retirement of the USCoal Fleet. Synapse

Energy Economics for Civil Society Institute.

Peterson, P.. V. Sabodash, R. Wilson, D. Hurley. 2010. Public Policy Impacts on Transmission Planning.

Synapse Energy Economics for Earthjustice.

Fisher, J., J. Levy, Y. Nishioka, P. Kirshen, R. Wilson, M. Chang, J. Kallay, C.James. 2010. Co-flene//fs of

Energy Efficiency and Renewable Energy in Utah: AirQuality, Health and Water Benefits. Synapse Energy

Economics, Harvard School of Public Health, Tufts University for State of Utah Energy Office.

Fisher, J., C. James, L. Johnston, D.Schlissel, R. Wilson. 2009. Energy Future: A Green Alternativefor

Michigan. Synapse Energy Economics for Natural Resources Defense Council (NRDC) and Energy

Foundation.

Schlissel, D., R. Wilson, L. Johnston, D. White. 2009. An Assessment ofSantee Cooper's 2008 Resource

Planning. Synapse Energy Economics for Rockefeller Family Fund.



Schlissel, D., A. Smith, R. Wilson. 2008. Coal-Fired Power Plant Construction Costs. Synapse Energy

Economics.

TESTIMONY

Mississippi Public Service Commission (Docket No. 2019-UA-116): Direct testimony of Rachel Wilson

regarding Mississippi Power Company's petition to the Mississippi Public Service Commission for a

Certification of Public Convenience and Necessity for ratepayer-funded investments required to meet

Coal Combustion Residuals regulations at the Victor J. Daniel Electric Generating Facility. On behalf of

the Sierra Club. October 16. 2019.

Georgia Public Service Commission (Docket No. 42310 & 42311); Direct testimony of Rachel Wilson

regarding various components of Georgia Power's 2019 Integrated Resource Plan, On behalf of the

Sierra Club. April 25, 2019.

Washington Utilities and Transportation Commission (Dockets UE-170485 & UG-170486): Response

testimony regarding Avista Corporation's production cost modeling. On behalf of Public Counsel Unit of

the Washington Attorney General's Office. October 27, 2017.

Texas Public Utilities Commission (SOAH Docket No. 473-17-1764, PUC Docket No. 46449): Cross

rebuttal testimony evaluating Southwestern Electric Power Company's application for authority to

change rates to recover the costs of investments in pollution control equipment. On behalf of Sierra

Club and Dr. Lawrence Brough. May 19, 2017.

Texas Public Utilities Commission (SOAH Docket No. 473-17-1764, PUC Docket No. 46449): Direct

testimony evaluating Southwestern Electric Power Company's application for authority to change rates

to recover the costs of investments in pollution control equipment. On behalf of Sierra Club and Dr.

Lawrence Brough. April 25, 2017.

Virginia State Corporation Commission (Case No. PUE-2015-00075): Direct testimony evaluating the

petition for a Certificate of Public Convenience and Necessity fifed by Virginia Electric and Power

Company to construct and operate the Greensville County Power Station and to increase electric rates

to recover the cost of the project. On behalf of Environmental Respondents. November 5,2015.

Missouri Public Service Commission (Case No. ER-2014-0370): Direct and surrebuttal testimony

evaluating the prudence of environmental retrofits at Kansas City Power & Light Company's La Cygne

Generating Station On behalf of Sierra Club. April 2, 2015 and June 5, 2015.

Oklahoma Corporation Commission (Cause No. PUD 201400229): Direct testimony evaluating the

modeling of Oklahoma Gas & Electric supporting its request for approval and cost recovery of a Clean Air

Act compliance plan and Mustang modernization, and presenting results of independent Gentrader

modeling analysis. On behalf of Sierra Club. December 16, 2014.

Michigan Public Service Commission (Case No. U-17087): Direct testimony before the Commission

discussing Strategist modeling relating to the application of Consumers Energy Company for the



authority to increase its rates for the generation and distribution of electricity. On behalf of the

Michigan Environmental Council and Natural Resources Defense Council. February 21,2013.

Indiana Utility Regulatory Commission (Cause No. 44217): Direct testimony before the Commission

discussing PROSYM/Market Analytics modeling relating to the application of Duke Energy Indiana for

Certificates of Public Convenience and Necessity. On behalf of Citizens Action Coalition, Sierra Club,Save

the Valley, and Valley Watch. November 29,2012.

Kentucky Public Service Commission (Case No. 2012-00063): Direct testimony before the Commission

discussing upcoming environmental regulations and electric system modeling relating to the application

of BigRivers Electric Corporation for a Certificate of Public Convenience and Necessity and for approval

of its 2012 environmental compliance plan. On behalf of Sierra Club. July 23,2012.

Kentucky Public Service Commission (Case No. 2011-00401); Direct testimony before the Commission

discussing STRATEGIST modeling relating to the application of Kentucky Power Company for a Certificate

of Public Convenience and Necessity, and for approval of its 2011 environmental compliance plan and

amended environmental cost recovery surcharge. On behalf of Sierra Club. March 12,2012.

Kentucky Public Service Commission (Case No. 2011-00161 and Case No. 2011-00162): Direct

testimony before the Commission discussing STRATEGIST modeling relating to the applications of

Kentucky Utilities Company, and Louisville Gas and Electric Company for Certificates of Public

Convenience and Necessity, and approval of its 2011 compliance plan for recovery by environmental

surcharge. On behalf of Sierra Club and Natural Resources Defense Council (NRDC). Septernber 16,2011.

Minnesota Public Utilities Commission (OAH Docket No. 8-250Q-22094-2 and MPUC Docket No. E-

017/M-10-1082): Rebuttal testimony before the Commission describing STRATEGIST modeling

performed in the docket considering Otter Tali Power's application for an Advanced Determination of

Prudence for BART retrofits at its BigStone plant. On behalf of Izaak Walton League of America, Fresh

Energy, Sierra Club, and Minnesota Center for Environmental Advocacy. September 7, 2011.

PRESENTATIONS

Wilson, R. 2017. "Integrated Resource Planning; Past, Present, and Future." Presentation for the

Michigan State University Institute of Public Utilities Grid School. March 29,2017.

Wilson, R. 2015. "Best Practices in Clean Power Plan Planning." NASEO/ACEEE VVeblnar. June 29, 2015.

Wilson, R. 2009. "The Energy-Water Nexus: Interactions, Challenges, and Policy Solutions." Presentation

for the National Drinking Water Symposium. October 13, 2009.

Resume dated October 2019
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Wi EXHIBfT

t

In the Matter of the Application of
Friesian Holdings, LLC for a Certificate NCEMC'S INITIAL COMMENTS
of Public Convenience and Necessity cn

CO

On May 15, 2019, Friesian Holdings, LLC ("Friesian") filed an application for a

certificate of public convenience and necessity ("CPCN") for a 70-MWac solar

photovoltaic facility in Scotland County, North Carolina ("Project"). Therein, Friesian

indicated that it anticipated execution of a Project-related purchase power agreement

("Project PPA") between it and North Carolina Electric Membership Corporation

('*NCEMC"). The Project PPA has now been executed.

NCEMC is a generation and transmission ("G&T') cooperative. To supply power

to its member distribution cooperatives, NCEMC produces and sells power that it produces

at NCEMC-owned electric generation resources; NCEMC also purchases and resells

power, pursuant to wholesale contracts, from power providers such as Duke Energy

Carolinas, LLC, Duke Energy Progress, LLC, Dominion Energy North Carolina, and

others like Friesian.

As a G&T cooperative, NCEMC continuously strives to supply power to its

members that is affordable, reliable, and safe. Beginning a decade ago, NCEMC also began

assisting its members with their compliance obligations under the North Carolina

Renewable Energy and Energy Efficiency Portfolio Standard ("REPS"). This assistance

frequently took the form of purchasing renewable energy certificates fr-om utility-scale
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solar facilities. More recently, NCEMC developed and began to pursue strategic business

objectives under an initiative it christened "A Brighter Energy Future" ("'BEF'), which

entails supplying power that isnot only affordable, reliable, and safe, but also increasingly

low carbon (see attached BEF overview). Once constructed, the Project - specifically, the

parties' execution of the Project PPA - will simultaneously advance NCEMC's pursuit of

BEF and further its ability to achieve REPS compliance.

For the foregoing reasons, NCEMC supports issuance of a" CPCN for the Project.

This the 18"^ dayof July, 2019.

NORTH CAROLINA ELECTRIC

MEMBERSHIP CORPORATION

By^ r
Michael D. Youth
Government & Regulatory /\ff^rs Counsel
Post Office Box 27306

Raleigh, North Carolina ^6/1
Telephone: (919) 875-30(
Email: michae).vouthfn>ncemcs.com
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CERTIFICATE OF SERVICE

It is hereby certified that the foregoing document has been served upon all parties
of record by electronic mail, or depositing the same in the United States mail, postage
prepaid.

This the 18"* day of July, 2019.
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r Energy Futu

Driven by service and Inspired by innovation. North Carolina's Electric Cooperatives are building a
brighter energy future for 2.5 million North Carolinians. Working together, this group of 26 electric
cooperatives is developing and delivering new energy solutions that put cooperative consumers and
the vitality of our state first. The roots of these forward-focused energy solutions grow from three
values North Carolina's Electric Cooperatives believe In:

Creating a low-carbon emissions environment through sustainability and
continued investment in low- and zero-emissions resources.

Integrating technology to make distribution grids more resilient, robust and flexible for an
energy future that includes consumers' participation through demand response programs and
new energy resources distributed across the grid.

• -. Improving efficiency of the overall energy sector by electrifying processes formerly powered by
fossil fuels. Electric vehicles are a primary example of this conversion.

Low Carbon

Low Carbon Intensity

Industrial Process

Conversion

Sustainability

K i-'lm

Distributed Energy

Resources

Microgrids

Distribution Operators

Beneficial

Electric

Transportation
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Development
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Investors

Investors - Birdseye Renewable Energy
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Docket No. EMP-105, SubO
Public Staff - Friesian Panel

Cross-Examination Exhibit No. I

37a

Birdseye Renewable Energy strives to deliver the lowest costs and best returns to its project investors. Birdseye is happy to
accommodate investors' project investment needs through portfolios of projects or targeted single projects.

Successful Track Record

Mir>imal Costs

Maximum Long-Term

Revenue

CONNECT

t f-'oreheid Suite .sDi

Birdseye has successfully delivered over 30 high-value renewable energy projects
to its investors since 2009. Our investor clients have included the nation's largest
regulated utilities. Independent power producers, and private energy project
investors. We have realized projects through both RFPs and bi-lateral

agreements, with both PPA and turnkey arrangements.

Through experience and Innovative approaches, we minimize direct development
costs as well as site preparation costs. We collaborate with our engineers to
secure reliable, low-cost interconnections.

Birdseye identifies the markets and counterparties that result in the highest
value, lowest risk, and longest term off-take agreements.

•70~-^^-77T,S

Contact Us »

Copyright €> 2019 Birdseye Renewable Energy Site by

https;//birdseyeenergy.com/investors/ 1/1



Portfolio of Bi s Completed Projects

i Facility Name Location Size (MWdc) Ao'eage IHilltV Technology
TrFeslah

Constrained

Zone

1 Apple One Farm Catawba County, NC 7 37 DEC Solar PV- Polycrystalline
2 Arndt Farm Catawba County, NC 6.4 49 DEC Solar PV - Polycrystalline

3 Ayrshire Holdings Cleveland County, NC 27.1 118 DEC Solar PV - Thin Film

4 Belwood Farm Cleveland County, NC 5.3 40 DEC Solar PV - Polycrystalline
5 Blueberry One Farm Wayne County, NC 6.8 32 DEP Solar PV - Polycrystalline
6 Clipperton Holdings Sampson County, NC 7 40 DEP Solar PV - Polycrystalline X

7 Cocke County Schools Cocke County, TN 0.69 n/a Newport Utilities and TVA Solar PV - Polycrystalline
8 Daniel Farm Davie County, NC 6.4 40 DEC Solar PV - Polycrystalline
9 Dixon Dairy Farm Cleveland County, NC 5 29 DEC Solar PV- Polycrystalline

10 Hawkins County Schools Hawkins County, TN 1.2 n/a Holston Electric and TVA Solar PV - Polycrystalline
11 Hawkins Solar Two Hawkins County, TN 1 6 Holston Electric and TVA Solar PV - Polycrystalline
12 Holstein Holdings Scotland County, NC 25.7 125 DEP Solar PV-Thin Film X

13 Hutchinson Farms Cleveland County, NC 6.8 32 DEC Solar PV - Thin Film

14 Jersey Holdings Robeson County, NC 7 40 Lumbee River EMC &. NCEMC Solar PV - Polycrystalline X

15 Kirkwall Holdings Duplin County, NC 7 34 DEP Solar PV - Polycrystalline
16 Laurtnburg Farm Scotland County, NC 6.4 30 City of Laurinburggi NCEMPA Solar PV - Thin Film X

17 Leicester Farm Buncombe County, NC 4.8 24 DEP Solar PV - Polycrystalline
18 Marshville Farm Union County, NC 6 35 DEC Solar PV- Polycrystalline
19 McGoogan Farm Robeson County, NC 6.5 39 DEP Solar PV - Thin Film X

20 Mocksville Farm Davie County, NC 6.4 33 DEC Solar PV - Polycrystalline
21 Mocksville Solar Facility Davie County, NC 19.9 99 DEC Solar PV - Polycrystalline

22 Monroe Solar Facility Union County, NC 75.3 400 DEC Solar PV - Thin Film

23 Mount Olive 1Solar Farm Wayne County, NC 6.8 38 DEP Solar PV - Thin Film

24 Mount Olive H Solar Farm Wayne County, NC 6.7 39 DEP Solar PV - Polycrystalline
25 NC Solar 1 Farm Scotland County, NC 2.4 23 DEP Solar PV - Polycrystalline X

26 NC Solar II Farm Scotland County, NC 2.4 13 DEP Solar PV - Polycrystalline X

27 Prestage Foods Solar Thermal Robeson County, NC 0 6.5 On-site end user Solar Thermal X

28 Raeford Farm Hoke County, NC 6.3 38 DEP Solar PV - Polycrystalline
29 Railroad 1 Farm Robeson County, NC 6.4 33 DEP Solar PV • Polycrystalline X

30 Railroad II Farm Robeson County, NC 6.8 52 DEP Solar PV - Thin Film X

31 Rock Farm Richmond County, NC 6.7 39 DEP Solar PV - Polycrystalline X

32 Shannon Farm Robeson County, NC 6.5 56 DEP Solar PV - Polycrystalline X

33 Sonne One Farm Wayne County, NC 7 43 DEP Solar PV - Polycrystalline
34 Sonne Two Farm Buncombe County, NC 7 44 DEC Solar PV • Polycrystalline
35 South Robeson Farm Robeson County, NC 6.4 37 DEP Solar PV- Polycrystalline X

36 Tiburon Holdings Davie County, NC 6.7 33 DEC Solar PV - Polycrystalline
37 Town of Warsaw Farm Duplin County, NC 0.8 9 DEP Solar PV - Polycrystalline X

38 Waco Farm Cleveland County, NC 6.5 42 DEC Solar PV - Polycrystalline
39 Warsaw Farm Duplin County, NC 87.5 499 DEP Solar PV - Thin Film X

40 Watts Farm Robeson County, NC 6.4 45 DEP Solar PV - Polycrystalline X

Total 424.99 184.5 MW

Source: Birdseye Renewable Energywebsite. "Portfolio." Online at: https://birdseyeenergy.com/portfoIio/
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VIA ELECTRONIC FILING

Martha Lynn Jarvis, Chief Clerk
North Carolina Utilities Commission

4325 Mail Service Center

Raleigh, NC 27699-4300

RE: Docket No. SP-82I0, Sub 0
Change in Contact Information for Fair Bluff Solar, LLC

Dear Ms. Jarvis,

Pursuant to R8-64(d)(d) and R8-66(h) of the North Carolina Utilities Commission
"Commission") Rules and Regulations, Fair BluffSolar, LLC ("Fair Bluff) submits this
letter to notify the Commission of the change in the upstream ownership and change in
contact information for Fair Bluff effective December 6,2019. The updated information
is as follows:

New Upstream Owner:

Former Upstream Owner:

New Contact information:

Friesian Portfolio Acquisition, LLC

Sorghum Holdings, LLC

Fair Bluff Solar, LLC
c/o Michael W. Cohen

880 Apollo St., Suite 333
El Segundo, CA 90245
(213) 444-7860

Please contact the undersigned if you require additional information or have any
questions regarding this filing.

Very truly yours,

Brian C. Bednar

Manager, Fair Bluff Solar, LLC

Cc: Friesian Portfolio Acquisition, LLC

1125 E. Morehead Street, Suite 202, Charlotte, NC 28204
704.644.7733 www.BirdseyeHnergy.com
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VERIFICATION

STATE OF North Carolina COUNTY OF Mecklenourg

vlanaaer

Signature of Owner's Representative or Agent Title of Representative or Agent

Brian C. beanar

Typed or Printed Name of Representative or Agent

7r.a above named person personally appeared before me this day and, being first duly
sworn, says that the facts stated in the foregoing application and any exhibits, documents,
and statements thereto attached are true as he or she believes.

WITNESS my hand and notarial seal, this 6th day of December

My Commission Expires: March 23, 2024

Signature of Notary Public

Susan W. Prentice

Name of Notary Public - Typed or Printed CO
ihhhw*

,2019

This original verification must be affixed to the original application, and a copy of this
verification must be affixed to each of the copies that are also submitted to the
Commission.
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December 6, 2019 ^
IL

o

Martha Lynn Jarvis, Chief Clerk
North Carolina Utilities Commission o>

4325 Mail Service Center o
Raleigh, NC 27699-4300 ^

o

RE; Docket No. SP-8056, Sub 0 g
Change in Contact Information for Homer Solar, LLC Q

Dear Ms. Jarvis,

Pursuant to R8-64(d)(d) and R8-66(h) of the North Carolina Utilities Commission
"Commission") Rules and Regulations, Homer Solar, LLC ("Homer") submits this letter
to notify the Commission of the change in the upstream ownership and change in contact
information for Homer effective December 6, 2019. The updated information is as
follows:

New Upstream Owner: Friesian Portfolio Acquisition, LLC

Former Upstream Ovmer: Sorghum Holdings, LLC

New Contact Information: Homer Solar, LLC
c/o Michael W. Cohen

880 Apollo St., Suite 333
El Segundo, CA 90245
(213)444-7860

Please contact the undersigned if you require additional information or have any
questions regarding this filing.

Very truly yours,

Brian C. Bednar

Manager, Homer Solar, LLC

Cc: Friesian Portfolio Acquisition, LLC

1125 E. Morehead Street, Suite 202, Charlotte, NC 28204
704.644.7733 www.BirdseyeEnergy.coin



VERIFICATION

STATEOF Carolina COUNTY OF Mecklenourg

vianaaer

Signature of Owner's Representative or Agent Title of Representative or Agent

Brian 0. Beanar

Typed or Printed Name of Representative or Agent

7'r.s above named person personally appeared before me this day and, being first duly
sworn, says that the facts stated in the foregoing application and any exhibits, documents,
and statements thereto attached are true as he or she believes.

WITNESS my hand and notarial seal, this 6th day of December .2019

My Commission Expires; March 23, 2024

Signature of Notary Public

Susan W. Prentice

Name of Notary Public - Typed or Printed

This original verification must be affixed to the original application, and a copy of this
verification must be affixed to each of the copies that are also submitted to the
Commission.
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Fox Rothschild LLP
AnORNEYS AT LAW

434 Fayetteville Street

Suite 2800

Raleigh, NC 27601

Tel (919) 755-8700 Fax (919) 755-8800

wwwfoxrothschild com

Karen M Kemerait

Direct No: 919.755.8764

Email: kkemerait@foxrothschiId.com

December 11,2019

Ms. Kimberley A. Campbell, Chief Clerk
North Carolina Utilities Commission

430 N. Salisbury Street
Raleigh, NC 27603

RE: Motionfor Extension of Waiver by Fair BluffSolar, LLC and Homer Solar, LLC
NCUCDocketNos, E-lOO, Sub 101, E-2, Sub 1159, andE-7, Sub 1156

Dear Ms. Campbell:

On behalf of Fair Bluff Solar, LLC and Homer Solar, LLC, we herewith submit the attached
Motion for Extension of Waiver by Fair Bluff Solar, LLC and Homer Solar, LLC in the above-
referenced dockets. TheCommission hadpreviously granted a waiver to these projects in its
December 6,2018 Order Granting Limited Waiver, and the current waiver will expire on
December 31, 2019. We have confirmed with counsel for Duke Energy, the Public Staff, the
North Carolina Sustainable Energy Association, and the North Carolina Clean Energy Business
Alliance that they support the extension of the waiver. Since the current waiver will expire on
December 31, 2019, we respectfully request expedited consideration ofthis request.

Shouldyou have any questions about this request, pleasedo not hesitate to contactme.

Sincerely,

/tf/ 'Kemenait

Karen M. Kemerait

CC: All Parties of Record

Enclosure

A Pennsylvania LimHed Liability Partnership

California Colorado Delaware District of Columbia Florida

Nevada New Jersey New York Norlh Carolina Pennsylvania

Active\105647l95.vl

Georgia Illinois

South Carolina Texas

Minnesota

Washington

>-
0.
o
o

<

o

O)

o
CM

O
0)

o



STATE OF NORTH CAROLINA

UTILITIES COMMISSION

RALEIGH

DOCKET NO. E-lOO, SUB 101
DOCKET NO. E-2, SUB 1159
DOCKET NO. E-7, SUB 1156

BEFORE THE NORTH CAROLINA UTILITIES COMMISSION:

DOCKET NO. E-lOO, SUB 101

In the Matter of

Petition for Approval of Generator
Interconnection Standard

DOCKET NO. E-2, SUB 1159

DOCKET NO. E-7, SUB 1156

In the Matter of

Joint Petition of Duke Energy Carolinas,
LLC, and Duke Energy Progress, LLC,
for Approval of CompetitiveProcurement
of Renewable Energy Program

MOTION FOR EXTENSION OF
WAIVER BY FAIR BLUFF SOLAR, LLC

AND HOMER SOLAR, LLC

MOTION FOR EXTENSION OF WAIVER
I

NOW COME Fair BluffSolar, LLC ("Fair BluffSolar") and Homer Solar, LLC ("Homer

Solar"), pursuant to Commission Rule Rl-7, and respectfully move the North Carolina Utilities
i
1

Commission ("Commission") for anextension ofthelimited waiver tHat theCommission granted

in its Order Granting Limited Waiver entered in these dockets on December 6, 2018 (the
T

)

"December 6, 2018 Order"). Fair Bluff Solar and Homer Solar continue to be uniquely and
!

adversely affected by Ordering Paragraph 2 of the Commission's: Order Approving Interim

104886332

Active\105774667.vl-12/11/19
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Modifications to North Carolina Interconnection Proceduresfor Trariche 1 ofCPRERFP issued

on October 5, 2018 (the "October 5, 2018 Order") and Section 43.9 of the North Carolina

Interconnection Procedures ("NCIP"). ; O

This purposeof this motion is to extend the waiver of payment of the MilestonePayments
!

pursuant to Section 4.3.9 of the NCIP, and require instead that Fair Bluff Solar and Homer Solar «

i o
provide theMilestone Payments within ten (10) business days following the earlier of (i) Friesian ^

T-

Solar, LLC ("Friesian") having made a contractual commitment io fund the Interdependent g
Q

Upgrades that is irrevocable and not subject to any contingencies, (ii) Friesian having been

removed fromthe queue, (iii) the execution of the Interconnection Agreements for Fair BluffSolar

!
andHomer Solar, or (iv)December 31,2020. ;

In supportof this Motion, Fair BluffSolar and HomerSolar state the following:
1

1. The October 5, 2018 Order called for application of the Milestone Payment

requirement to Interconnection Customers in the Facilities Study!stage, stating in Ordering

Paragraph 2: i
I

ThatInterconnection Customers affected by Section 4.3.9 thatare currently
in the facilities study stage of the NCIP shall have 30 business days from
the date of this Order to submit a prepayment forNetwork Upgrades. Fora
given Interconnection Request, if no such payment is received, the
Interconnection Request shall beremoved from the interconnection queue.

2. Fair Bluff Solar and Homer Solar continue tobeuniquely and negatively impacted

by this aspect of the October 5, 2018 Order. Fair Bluff Solar and Homer Solar are transmission

solar projects. Fair Bluff Solar signed aFacilities Study Agreementjon February 27, 2018, and

Homer Solarsigned a Facilities Study Agreement on September 18, 2017.
1

3. Fair BluffSolar and Homer Solar were identified in the System Impact Studies as

being interdependent with Friesian, an earlier-queued FERC-jurisdictional Interconnection
I

2

Active\I05774667.vl-12/l 1/19
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Customer. Friesianhas triggered substantialNetwork Upgrades at a cost in excess of $200 million.

I

Friesian has submitted an application for a Certificate of Convenience and Public Necessity
I u-
I IL

("CPCN") in Docket No. EMP-105, Sub 0 that is pending before the Commission. The O

Commission has scheduled an evidentiary hearing for the application pn December 18,2019.
♦

♦

4. Fair BluffSolar and HomerSolarboth requiresubstantial NetworkUpgrades ("the o
• 5

Interdependent Upgrades") that are also required by the earlier-queued Friesian project. As the ^

earlier-queued project, Friesian is responsible for paying for the Netv/ork Upgrades. In addition g
I Q

to allowing Friesian to interconnect, those Network Upgrades will increase the capacity of thegrid
t

in that area of the state.
• i

f

5. Fair Bluff Solar and Homer Solar also require other Network Upgrades ("the
i
I
I

Independent Upgrades") thatare independent of theNetwork Upgrades required for Friesian. The

total estimated costof the Independent Upgrades, which will be borne solely by FairBluffSolar

and Homer Solar, is approximately $9.6 million. I
i

6. The December 6, 2018 Order temporarily waived the requirement pursuant to

Section 4.3.9 as to FairBluffSolar andHomer Solarand requires instead thatFairBluffSolarand
j

Homer Solar "provide Milestone Payments for the Independent Upgrades upon the earlier of: (i)
I

Friesian Solar having made a contractual commitment to fund the Interdependent Upgrades that is

irrevocable and not subject to any contingencies, (ii) Friesian Solar haying been removed from the
I

queue, or (iii) December 31,2019. |

7. The Friesian project - which is subject to the; FERC Large Generator
!
I

Intercormection Procedures and is therefore not required to make a Milestone Payment ~ has not

yet made an irrevocable commitment to fund the Interdependent Upgrades and will not do so

before December 31, 2019. If Friesian ultimately does not irrevocably commit to paying for its

Active\105774667.vl-I2/11/19
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Network Upgrades, and thus is forced out of the queue, Fair Bluff Solar and Homer Solar will _i

become responsible for paying for the Interdependent Upgrades. That additional cost, which will SJ
I ^be in excess of $200 million, would make Fair Bluff Solar and Homeij' Solar non-viable and cause O
I •

them to exit the queue. In that event, Fair BluffSolar and Homer Solar would be required to forfeit

to Duke the $9.6 million Milestone Payments for Network Upgrades that would never be o>
T-

o

constructed. j ^
r-

8. Given the financial uncertainty that arises from this situation, if Fair Bluff Solar g
O

and Homer Solar were required to make the $9.6 Milestone Payment on December 31,2019, they

would be forced to withdraw from the queue, resulting in the loss of all investment and existing

economic value in those projects. This wouldresult in irreparable harm to the projects.
t

9. Fair BluffSolar and Homer Solar therefore request that the Commissionextend the

waiverofpaymentof the Milestone Payments, andrequireinstead that- Fair BluffSolarandHomer

Solar provide the Milestone Payments within ten (10) business days following the earlier of (i)
]

Friesian having made a contractual commitment to fund the Interdependent Upgrades that is
!

irrevocable and not subject to any contingencies, (ii) Friesian having been removed from the

queue, (iii) the execution ofthe InterconnectionAgreementsfor Fair BluffSolar and Homer Solar,

or (iv) December 31,2020.

10. Moreover, to the best of the knowledge ofFair Bluff Solar and Homer Solar, there

I

are no projects in the interconnection queue with Network Upgrades dependent on Fair Bluff

Solar's and Homer Solar's Independent Upgrades. There are later-queued projects that are

dependent on Friesian's NetworkUpgrades. However, neither those projects nor Fair Bluff Solar
I
I

and Homer Solar will have certainty as to their required Network Upgrades until Friesian

definitively commits (or declines to commit) to its interdependent Network Upgrades. Extending

Active\105774667.vl-12/l 1/19
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the deadline for Fair Bluff Solar's and Homer Solar's Milestone Payments would not alter this _j
<

situation or cause harm to any party.
u.
u.

11. Counsel for Fair Bluff Solar and Homer Solar has conferred with Duke Energy O

Progress,LLC, Duke EnergyCarolinas, LLC, the North CarolinaClean EnergyBusinessAlliance,

the North Carolina SustainableEnergy Association,and the Public Staff, and each of these parties o>

o

supports the further stay requested herein. ^

WHEREFORE, for the foregoing reasons, FairBluff Solar and Homer Solarrespectfully

request that the Commission extendthe waiverofpayment of the Milestone Payments pursuant to

Section 4.3.9 of the NCIP, and require instead that Fair BluffSolar andHomer Solar provide the

Milestone Payments within ten (10) business days following theearlier of (i)Friesian having made

a contractual commitment to fund the Interdependent Upgrades that is irrevocable andnot subject

to any contingencies, (ii) Friesian having been removed from the queue, (iii) the execution of the

Interconnection Agreements for FairBluffSolar andHomer Solar, or (iv) December 31, 2020.

Respectfully submitted, this 11th day of December, 2019.

By:

~ 7

Active\105774667.vl-l2/ll/19

Karen M. Kemerait

Fox Rothschild LLP

434 Fayetteville Street, Ste. 2800
Raleigh, NC 27601
Telephone: 919-755-8764
Email: kkemerait@foxrothschild.com
Attorneys for Petitioners Fair Bluff Solar, LLC and
Homer Solar, LLC
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CERTIFICATE OF SERVICE

It is hereby certified that the foregoing MOTION FOR EXTENSION OF WAIVER has

been served this day upon each party of record in this proceeding or their attorney by electronic

mail or by depositing a copy thereof in the United States mail, postage prepaid.

>
0.

o
o

<

o

O)

This the 11 th day of December, 2019. S

AcUvc\105774667.vM2/n/19

By:
—ttt; :: Q

Karen M. Kemerait

Fox Rothschild LLP

434 Fayetteville Street, Ste. 2800
Raleigh, NC 27601
Email:kkemerait@foxrothschild.com
Attorneys for Petitioners Fair Bluff Solar, LLC and
Homer Solar, LLC



VERIFICATION j
I

I. , having been duly sworn, deposes and says:

1. I am the Authorized Representative ofFair BluffSolar, LLC and Homer Solar, LLC
2. I have read the foregoing Motion for Extension of Waiver and know its contents.
3. The matters stated in this instrument are true to the best of my knowledge.

JT

Ben Catt

Sworn to and subscribed before me,

this day of December, 2019.

Notaiy Public

My commission expires:

I04S86332
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ACCION GROUP

DUKE ENERGY CAROLINAS, LLC

DUKE ENERGY PROGRESS, LLC

FINAL REPORT OF THE INDEPENDENT ADMINISTRATOR

RE:

DUKE ENERGY CAROLINAS (DEC)
Competitive Procurement of Renewable Energy Program (CPRE)

Request for Proposal (RFP) - 600 MW

DUKE ENERGY PROGRESS (DEP)
Competitive Procurement of Renewable Energy Program (CPRE)

Request for Proposals (RFP) - 80 MW

REQUEST FOR PROPOSALS FOR

THE COMPETITIVE PROCUREMENT OF RENEWABLE ENERGY PROGRAM

TRANCHE 1

July 18,2019

ACCION GROUP, LLC

244 North Main Street

Concord, New Hampshire 03301

Telephone: 603-229-1644

Fax: 603-225-4923

Email: advisors@acciongrouD.com

www.acciongroup.com
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FINAL REPORT OF THE INDEPENDENT ADMINISTRATOR

RE: DUKE ENERGY CAROLINAS, LLC; DUKE ENERGY PROGRESS, LLC

REQUEST FOR PROPOSALS FOR

THE COMPETITIVE PROCUREMENT OF RENEWABLE ENERGY PROGRAM

TRANCHE 1

July 18,2019

I. EXECUTIVE SUMMARY

Accion Group, LLC ("Accion") serves as the Independent Administrator ("lA") of the Competitive

Procurement of Renewable Energy {"CPRE") program and began the assignment in January 2018. The lA

participated in all aspects of the program, from preparing the draft and final Request for Proposal ("RFP")

documents through the final evaluation of all submitted Proposals. This is the lA's final report concerning

Tranche 1 of the CPRE program. This report provides an overview of Tranche 1 with detailed explanation

of the processes and procedures that were employed. The lA also provides recommendations for

improvements in Tranche 2.

Figure 1 presents a summary of the Tranche 1 Results.

Figure 1

DEC DEP

MW Procured 465.50 85.72

Average price/MWh $37.94 $38.30

Nominal Savings over 20 years $228.00 Million $33.17 Million

Currently, the CPRE Program Plan approved by the Commission projects the need for three

tranches of CPRE solicitations to be completed within the time frame contemplated by HB 589. Tranche

1 was the "beta" for the program and Initiated the processes and procedures of CPREto comply with the

Rules established by the North Carolina Utilities Commission {"NCUC") and refine the program for future

Tranches. As such, the lA believes Tranche 1 was a success.

The CPRE program is designed to procure 2,600 MW ^ of new renewable resources over a 45-

month period provided those purchases are below Duke Energy's respective forecasted avoided cost

calculated over a twenty-year term either through the Power Purchase Agreement ("PPA" or "RPPA") or

from resources to be owned by Duke. Tranche 1 sought 600 MW of qualifying renewable resources for

Duke Energy Carolinas {"DEC") and 80 MW for Duke Energy Progress ("DEP"); collectively DEP and DEC

are referred to as the "Duke Companies" or "Company" in this report. The Duke Companies and its

affiliates are permitted to participate in the CPRE program with projects to be constructed or acquired by

^As specified in the currently effective CPRE Program Plan, the revised procurement target is now 1,460 -1,960
MW due to the increase of the Transition MW.

GROUP

244 North Main Street • Concord, NH 03301 • Phone: 603-229-1644 • Fax: 603-225-4923 • advisors@acciongroup.com



the Company to serve the goals of the CPRE program. Proposals from the Duke Companies were made

bythe DEP/DEC Proposal Team {"DEP/DEC Team"). ^

The lA provided the web-based platform ("Website") for proposals submitted to DEC, DEP, and

Asset Acquisition ("AA") proposals. The unregulated affiliate of the Duke Companies, Duke Energy

Renewables ("DER"), participated in the same manner as other Market Participants ("MPs"). The lA
Website maintained three separate and secure "Silos" for each of the three solicitations; all data related

to these solicitations has been maintained by the lA on secure servers.

Proposals were received through October 9, 2018, when the Proposal submission period closed.^
At that time, the ability for MPs to adjust their Proposal forms was terminated, including the ability to

submit additional Proposals.

The lA received a robust number of Proposals and MWs in each Silo. Proposals included a

balanced representation from North Carolina and South Carolina and ranged in size from seven to 80 MW

AC of generating capacity In both DEC and DEP; 80 MW was the maximum size that could be submitted.

The majority of Proposals would require transmission level service. There were also Proposals for projects

that would interconnect to the Duke system at the distribution level. The Website functioned as desired

in that It allowed a wide variance of Proposals to be submitted.

While MPs had the ability to provide renewable energy from certain technologies, ^ the lA

received proposals for only solar photovoltaic ("PV") generation. Four of these projects proposed storage

integration. The lA conducted the evaluation of Proposals as required for CPRE, that is with a preliminary

evaluation of all Proposals in Step 1, followed by a Step 2 cost analysis study of the most competitive

Proposals by the T&D Evaluation team, and a final step of the evaluation completed by the lA by imputing

system impact costs to Proposals and conducting another iterative evaluation ranking of Proposals.

The Website remained the host of all CPRE activities through the Step 2 evaluation process and

until each PPA was executed on July 8, 2019 and Performance Assurance security was provided. The lA

retained all submissions by the MPs and all exchanges between the lA and MPs, as well as exchanges

between individual MPs and members of the Duke Evaluation Team after the lA identified the Proposals

selected for PPAs. Prior to the selection of finalists, the lA used the Message Board to communicate

project-specific questions and comments with MPs, after consultation with the Duke Evaluation Team.

Before evaluating Proposals, the lA reviewed all Proposals submitted on the DEC and DEP Silos

and completed a summary of each one. Each summary captured the core information provided with each

Proposal and requested that the MP review and respond to the lA either confirming the accuracy of the

information or identifying discrepancies. The Step 1 evaluation ranked Proposals Into an initial

^ Members of the DEP/DECTeam were subject to the Code of Conduct separation protocols, which isolated them
from the Duke Evaluation Team.

^To avoid all inferences of bias, Proposals for projects to be originated by Duke and submitted by the DEP/DEC
Team or DER were required to be submitted no later than October 8, 2018. Proposals by the DEP/DEC Team for
projects selected for acquisition as part of CPRE were submitted on November 16, 2018.
^Tranche 1 accepted renewable energy resources as identified in G.S. 62-133.8(a)(8), with the exception of wind,
swine, and poultry waste powered facilities.
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Competitive Tier ("Competitive Tier"), Competitive Tier Reserve ("Competitive Tier Reserve" or "Reserve

List"), and released Proposals. i

On April 9, 2019, the lAcompleted the selection process, and final status notifications were sent

to MPs for each Proposal. At that time, the lA created a separate messagejboard for exchanges between

the MPs of the Finalist Proposals ("Finalist MPs") and the appropriate Duke Personnel. Also, at that time,

the same Duke Personnel were given access to the Proposal Books of the Finalist Proposals for review.
I

Subsequent to the notification of the parties representing winning proposals, two selected

winning proposals chose to not proceed, one each in DEC and DEP. In DEC, there were no other active

proposals remaining after Step 2, so the final results for Tranche 1 In DEC reflect the impact of this project

withdrawing prior to signing the PPA. In DEP, the lA reached out to the MP Withthe next most competitive

Proposal and substantially replaced the MWsof the withdrawn Proposal by the July8,2019 deadline. ^

Attachment 1 sets forth the identity of the winning Proposals and those MPs that sponsored a

winning Proposal but elected to withdraw. j
I

The lA believes the CPRE Tranche 1 solicitation was conducted fairly and ail MPs were given equal

access to all information at the same time. The evaluation of Proposals was completed without bias

towards or against any qualifying technology or participant. Further, the separation protocols that

isolated Proposals from Duke Company personnel, including the Duke Evaluation Team, was strictly

enforced. Whilethe T8tD Evaluation team had, out of necessity, the identity of projects as part of the Step
2 review, the lA Is unaware of any instance where Duke personnel had access to project-Identifying

information from Proposals prior to the completion the CPRE Step 2 and the release of data to the Duke

Evaluation Team. ®

II. LESSONS LEARNED FROM TRANCHE 1

As the "beta test" of the CPRE Program, the lA is pleased with the|accomplishments and success

of Tranche 1. Below are observations and suggestions of the lA drawn from the Tranche 1 experience.

The lAoffers these suggestions as ways to improve the program forTranche 2.

A. TRANSMISSION AND DISTRIBUTION EVALUATION PROCESS

The basis for these recommendations is discussed in the body of this report and summarized here:

1. There is a need for the Tranche 2 T&D system upgrade "base case" to better represent

projects that will receive transmission and distribution services. The lA will work with the

T&D Evaluation team to propose threshold standards for projects to be included in the base

case. The Proposal will include a focus on upgrade cost and duration of necessary
t

construction.

®The withdrawal in DEP occurred less than two weeks before the deadline for cornpleting PPAs. *
®There were three instances when MPs contacted members of the Duke Evaluation Team. Each time the Duke

personnel declined to discuss the CPRE program and notified the lA.
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2. Better locational guidance should reflect the commitment of transmission capacity to serve

the successful CPRE Tranche 1 projects. ;

3. The Tranche 2 T&D system upgrade "base case" analysis shouici:

Exclude each project proposed and eliminated In Tranche ! after It was established that

upgrade costs would result in the project being well above, avoided cost.

• Only include the largest Interconnection request when a project has multiple queue

positions of differing sizes. !
1

4. The lAshould be included In all discussions with MPs until PPAs are signed in order to confirm

the discussions are consistent with representations in Proposals concerning interconnection.

5. Duke Interconnection Account Managers should be included!more on the T&D Evaluation

team and actively engage in the Proposal analysis process, subject to following the

appropriate communication protocols.

6. The lA should maintain a central ledger showing Proposal activity and current evaluation

status. This is to be shared among all T&D Evaluation personnel and would be updated on a

regular schedule. ;

7. Incorporate into the standard Proposal analysis document a more explicit discussion of risk

and construction requirements needed to meet commercial operating dates.

8. Include reactive analysis as a standard part of the T&D system upgrade cost analysis process.

B. DOCUMENTS j
i

Project documents were required as part of the due diligence review of project viability and state

of completion. The goal of permitting so-called "shovel ready" projects to move forward could only be

met by MPs confirming their projects were more than conceptual. Asurprising numberof Proposals were

submitted with Incomplete documents, Including such basic Items as proof of site control. During Tranche

2, the lA intends to continue to use the cure period to provide MPs the opportunity to meet their burden
of proof with appropriate project documentation, rather than rejecting Proposals without the opportunity

to correct misunderstandings and complete forms. While the cure period will continue to be limited to

the Step 1 period, the response requirement for cures will be restricted. '
j

The lA required identification of the transmission path from the prpject to the proposed Point of
Interconnection ("POl"). A number of MPs failed to provide this information with their Proposals and

were permitted to rectify the omissions during the cure period. The lAwill use the pre-proposal period to

Impress upon MPs the need to Identify each tract of land that would be crossed to reach the POl along

with proof of site control of the path for the term of the PPA. ;

The Tranche 2 proposal form will Include an acknowledgement that the MP is responsible for the

accuracy of all documents. The lA is hopeful this will encourage MPs to be more attentive when

submitting Proposals, so the lA need not require replacement documents,;thus permitting the economic

evaluation to occur more promptly.
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Some MPs were unaware of which permits would be required for their project. The Tranche 2

Proposal form should include a form identifying the permits that could be required, and a "check off'
identifying those applicable to the project.

Proof of Title Insurance was required as a tool to confirm site control. Few MPs provided the

documentation. The lA is exploring additional ways to confirm sufficient site control of project sites and

the transmission path.

Based on the experience in Tranche 1, the lA recommends the following requirements for

documents to provide details on the generating facility design:

1. The Tranche 2 RFP and Proposal Form should include a requirement for MPs to provide the PV

Syst input/output parameters and related calculations/work papers supporting the proposal's

8760 energy production profile. Had this been required In Tranche 1, some or all of the

miscommunications between the lA team and certain MPs would have been avoided.

2. A required document entitled "Generating Facility Description" should describe or include: a)

major structures related to the production of electricity; b) key equipment components {e.g.,

solar PV modules, inverters, transformers, energy storage devices if applicable); c) model

numbers, nameplate capacities, spec sheets etc., as applicable; and d) transmission lines and

electrical equipment leading to the POI with the existing electric grid. This facility description

should be of sufficient accuracy and completeness that it can be inserted as an exhibit into a

PPA to represent the exact facility that will be constructed and operated to meet the PPA

terms and conditions.

C. PROPOSAL SECURITY

The need for Proposal security was confirmed in Tranche 1. At the same time, the process can be

improved by the lA giving MPs more advanced notice of when Proposal security will be due, rather than

the seven-day notice provided in Tranche 1. This was especially challenging for MPs during the iterative

process of Step 2 with projects on the Competitive Tier Reserve who were subsequently moved to the

Primary Competitive Tier after the initial completion of Step 1.

The lA proposes to provide a "two-step" approach whereby the lA will provide the MP with a

preliminary notice that a project is under review and that a notice that Proposal security is required will

be forwarded within one week.

D. UTILITY SELF-DEVELOPED PROPOSALS

As outlined in the lA's role in Section III, an important part of the lA's role is to ensure equitable

treatment of all Proposals, including both third party Proposals and utility self-developed Proposals.

Specifically, the NCUC established items (iv), (viii), and (ix) as the lA's responsibilities:

(iv) Develop and publish the CPRE Program Methodology that shall ensure

equitable review between an electric public utility's Self-developed Proposal(s) as

addressed in subsection (f)(2)(iv) and proposals offered by third-party market

participants.
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(viii) Evaluate the electric public utility's Self-developed Proposals.
I

(ix) Provide an independent certification to the Commission in the CPRE

Compliance Report that all electric public utility and third-party proposals were

evaluated under the published CPRE Program methodology and that all proposals
were treated equitably through the CPRE RFP Sollcitation(s). |

Based on the experience in Tranche 1, the lA recommends revising the Proposal security

requirements for the DEP/DECTeam. Proposal security or some functional equivalent should be required

In the case of both Duke self-developed projects and Asset Acquisition projects that the DEP/DEC team

elects to sponsor. The lA will work with Duke to develop an appropriate Structure for use In Tranche 2,
which will be provided to the NCUC for consideration. j

In Tranche 1, two winning Proposals withdrew after being selected as finalists afterthe close of
Step 2. One Proposal was from a third-party MP and the other was from an Asset Acquisition Proposal

sponsored by the DEP/DEC Team. The impact of the third-party MP withdrawing late in the process was

mitigated by the existence of the non-refundable Proposal security. ^ The utility's Asset Acquisition
winning Proposal that withdrew did not have Proposal security ®and the related project developer was

1

not obligated to provide comparable security in the event of withdrawal. In effect, the DEP/DEC Team

and the developer had a free option to withdraw at any time, which the IA;believes was an unanticipated

result. ® This issue arose during the final stages of the post-selection period, so fully developed
recommendations for preventing this from reoccurring are being developed by the lAand Duke personnel

and will be provided during the Tranche 2 formative stage. The recommendations will address ways to
t

have both all Duke Proposals and developers of Asset Acquisition projects held to the same performance

standards as MPs offering PPA Proposals. This issue is discussed in more detail later this report.

E. ASSET ACQUISITION ;
i

The lA is working with Duke to develop and clarify expectations for processing of Asset Acquisition

proposals received from Market Participants to ensure a fair and transparent process and facilitate

concurrent and post- review by the lA. This includes the communications through the website and other

means with MPs, processing of proposals within Duke, and the process utilized by Duke to rank and select

proposals for possible submission as Asset Acquisitions. I

The Tranche 2 RFP should provide clear expectations/requirements for agreement between Duke

and a Market Participant to in order for Duke to submit an Asset Acquisition proposal. For instance, a

Letter of Intent covering principal terms and conditions should be required.

F. TRANSMISSION QUEUE ISSUES

After Proposals were received in Tranche 1, the lA and Duke T&d| personnel worked to confirm
the eligibility of each project. It soon became clear that the queue numbering system created an

' Asof the date of this report, the Proposal security payment had not been received.
®The RFP expressly waived the Proposal security requirement for utility self-developed Proposals.
®The reasoning behind the RFP waiver of Proposal security from the DEP/DEC team related to the fact that
DEP/DEC would be unable to obtain a letter of credit in which DEP/DEC was both the beneficiary and
applicant/obligor.
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unnecessary challenge due to numerous differentqueue numbering methods. To Illustrate this problem,
the following are a list of possible queue numbers attached to a project: the queue number assigned by
Duke Transmission, the queue number for projects registered with the Federal Energy Regulatory

Commission ("FERC"), the queue numbering for North Carolina, the queue numbering used In South
Carolina, and, in some Instances, unique queue numbers assigned by Duke Account Managers.

j

To avoid future confusion, the lAwill work with Duke to develop a Unified project documentation

system for Tranche 2 that will allow the lAto more efficientlyassess and evaluate Proposals. This review
will include developing a form to compare and confirm the projects associated with queue numbers as

presented by MPs and assign one reference number to be used in the Step 2 process. ForTranche 2, the

lA and the T&D team will reconcile in a sequential way all queue numbering, based on date of the MP

requesting interconnection. |

G. PROCESS RECOMMENDATIONS . |
I

The lAmakes the following recommendations forTranche 2, based on the Tranche 1 experience:

1. RFP Document j

The lA recommends the following three general changes to the RFP:

a. Add definitions of the Step 1 ranking classifications; '"Primary Competitive Tier,"
"Competitive Tier Reserve," and "Release List" in Section F.on Proposal security (possibly

in Section F on Proposal security). ;

b. Change the definition of the Proposal security calculation to match the term "Generating

Capacity MW AC" supplied in the Proposal Forms. I
I

c. Change some of the "non-economic criteria" in Appendix Fto pass / fail when appropriate,

such as Credit Worthiness to remove risk to Duke through the posting of Proposal security.

2. Proposal Form I

The lA has the following recommendations to the Proposal Form: j
a. Agree within Duke on a standard term to represent the output capacity for the term

"Generating Capacity" to avoid confusion. Having all the terms such as Generating

Capacity MW AC, Total DC Capacity [MW], Contract Capacity [MW], Installed Inverter

Capacity [MW], and Max Design Capacity MW AC may be unnecessary.
I

b. If the term "Insta DCRating [kWpDC]" is needed in future Proposal Forms, change the

unit from kW to MW.

I

c. Remove "Decrement" from the calculated prices since the price that the bidder will be

paid is not adecrement to the bidder. |
d. Explicitly list the Proposal security calculation on the Proposal Form.

e. Investigate why multiple bidders had trouble selecting the.correct drop-down box for

Technology. '
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f. Investigate using a standard format for all queue numbers.

3. Evaluation Process j

The lAoffers the following recommendations to the Evaluation Process:

a. Update guidance for MPs regarding area of transmission congestion.

b. Duke T&D Account Managers should be included in T&D Evaluation team and included in

the Proposal analysis process, and thereby will have access to the ranking knowledge

earlier in the review process.
i

c. The lAshould maintain a central ledger showing Step 2 activity and status of each

proposal review. This would be shared among all T&D Evaluation team members and

would be updated on a regular basis.
I

d. Create a better way of understanding construction timlng;|a standard approach to

documenting the likely timeconstraints would be helpful. |A table such as Figure 2
should be inserted in each standard cost analysis documerit.

Figure 2

COD Risk Due to

Transmission?
Earliest Feasible COD'

Moderate

To meet a COD of 1/7/2021, this Proposal would'need to provide

notice to proceed by 01/1/2020. A typical interconnection study

process is approximately 1 year. Only after the study process can

notice to proceed be issued. j
Additionally, this Proposal requires coordination with SCEG which

could impact the feasibility of COD.

INDEPENDENT ADMINISTRATOR
i

A. ABOUT THE lA i

With an average of more than thirty-five years of in-depth experience in electric, gas, water, and

renewable utilities, Accion Group's diverse consortium of consultants provides insightful, candid, and

practical advice to the utility industry and their associated government regulatory bodies. Headquartered

in Concord, New Hampshire and consulting affiliates nationwide, Accion's specialties range from
I

competitive procurement and utility management to construction monitoring and nuclear

decommissioning. |
Since its Incorporation in 2001, Accion has been routinely involved in high-profile consulting

engagements, thus securing a reputation as one of the premier firms providing independent review of

utility procurement practices. Accion has served as Independent Administrator, Independent Evaluator,

Independent Monitor, or Independent Observer to state commissions on competitive solicitations in

major markets Including California, Hawaii, Georgia, Colorado, Montana, Oregon, Florida, the Carolines,

and Arizona. Accion Group has also assisted utilities in the preparation for, and the conduct of, power

supply solicitations in Maryland, Massachusetts, and Nevada. Having reviewed Proposals for generation
I
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1

by renewable sources {Including wind, solar, bio-mass, wave action, stojrage, low-head hydroelectric,
geothermal, and methane capture), distributed generation with storage, and the construction of as well

as facilities using nuclear power, natural gas, and coal fuels, our consultants are well-versed in the

subtleties of utility procurement practices. Accion Group's ultimate goal as lA is the same as the

purchasing utility and state regulators: ensuring the solicitation obtains the best deal possible for

ratepayers, given current market and regulatory conditions in terms of both price and non-price factors.

B. THE lA'S ROLE IN THE RFP

As lA, Accion conducted Tranche 1 on awebsite custom made for^the purpose. The lA designed
and implemented the evaluation of CPRE Tranche 1 Proposals in order to determine those Proposals

which offered the greatest value to the ratepayers and recommend those proposals for contracting with
the Companies. The North Carolina Utilities Commission ("NCUC" or "Commission") required the lA

perform the following tasks:
I

(i) Monitor compliance with CPRE Program requirements. j
i

(ii) Review and comment on draft CPRE Program filings, plans, andjother documents.
(lii) Facilitate and monitor permissible communications betweeh the electric public utilities'

Evaluation Team and other participants in the CPRE RFP solicitations.

(iv) Develop and publish the CPRE Program Methodology that shall ensure equitable review
j

between an electric public utility's DEP/DEC Proposal(s) as addressed in subsection (f)(2)(iv) and

proposals offered by third-party market participants. |
(v) Receive and transmit proposals.

(vi) Independently evaluate the proposals. i
j
I

(vii) Monitor post-proposal negotiations between the electric public utilities' Evaluation Team(s)

and participants who submitted winning proposals. i

(viii) Evaluate the electric public utility's DEP/DEC Proposals.

(ix) Provide an independent certification to the Commission in the'CPRE Compliance Report that

all electric public utility and third-party proposals were evaluated under the published CPRE

Program methodology and that all proposals were treated equitably through the CPRE RFP

Solicitatlon(s).

This report addresses how Accion completed each task and the results of CPRE Tranche 1.

IV. WEBSITE

Accion Group provided the RFP Website ("Website") for CPRE Tranche 1 to operate as a secure

platform for the solicitation process including bidding, evaluation, and contracting. Below Is an overview

of each major feature that was enabled for users withinthe Duke Tranche! CPRE program.

10 NCUC Docket No. E-lOO, Sub 150; Rule R8-71(d)(5)
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A. SCHEDULE <

The "Schedule" page displayed the solicitation schedule. Registered users received an email if new

events in the schedule were posted or if the schedule was updated. ,

B. ANNOUNCEMENTS

The "Announcements" page displayed public announcements regarding the solicitation. When
I

posted, registered users received the announcements via email. ,

C. REGISTRATION ;

The lA utilized a login registration on the website for purposes of privacy and security. Interested

parties were required to register on the website prior to filling out a Proposal form or gaining access to

pages such as documents and Q&A. I

D. USER PROFILE I
Allowed users to update their contact information, and turn on or off email notifications when

I

new documents, announcements, or scheduled events occurred. i

E. TUTORIAL j
I

The lA crafted tutorials in both written and video formats to guide; individuals in the use of the

website. When an individual registered on the website, an email was sent to them with the written tutorial

attached. Both tutorials were posted on the "Tutorials" page on the website and could be accessed prior

to registration. ;

F. DOCUMENTS
Î

i

The "Documents" page displayed all public documents related to Tranche 1. When new

documents were posted, registered users received a notification via email. The Documents page was

made available after registration.
[

G. Q&A I
I

The "Q&A" page was a forum for registered users to ask non-project specific questions. All

questions were anonymous and could be viewed by all registered users. Each question was posted once

the lA submitted a response. Users who asked questions received a notification via email when the lA

responded to their question. Following the close of the Proposal submission period, the Q&A page was

disabled for further questions, though the prior questions and answers remained viewable.

H. MESSAGES

I

Prior to the Proposal submission date, the "Message" page was used only for questions or

comments which disclosed confidential project-specific information, and therefore could not be asked via

the Q&A forum. This feature was available after registering as a Market: Participant ("MP"). After the

Proposal period closed, all communications with MPs who submitted Proposals was conducted via a

"Finalist Messages" page. This page was used by Duke Evaluation Team members, the lA, and MPs. As

with the pre-bid Message Board, these exchanges were preserved for future review.

ACCION GROUP
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I. PROPOSAL MANAGEMENT

The "Proposal Management" page acted as the homepage for all activities relating to an individual

MP's Proposals. From this page, MPs could complete Proposals and redirect to a Proposal's bid form,

designate contacts associated with each Proposal (who received emails when Proposal related activity

occurred), upload required bid form documents, create, clone, or delete a Proposal, and redirect to the

"Proposal Books" page, which contained all files and documented history relating to individual Proposals.

V. OVERVIEW OF TRANCHE 1 CPRE PROPOSAL PROCESS
I

I

The CPRE Tranche 1 solicitation was broken into three divisions:! Duke Energy Carolinas, Duke
Energy Progress, and Asset Acquisition. This division was reflected on the Website where each solicitation

had its own site, or "Silo," within the Website. The separate Silos were used so that all data associated

with the particular solicitation was self-contained, instead of being co-mingled with unrelated data. The

data on each Silo was preserved for future review. The three Silos had identical structures and varied

insofar as to accommodate minor differences in the solicitations. The iDuke Energy RFP solicitation

Website was released on April 6, 2018.

To register on a Silo, interested users were asked to read and agree to the terms and conditions

put forth by the Independent Administrator, complete a "reCAPTCHA check," that is "I am not a robot,"

for website security, and complete the standard registration information, including a primary and

secondary contact. Further, each individual had the option of registering as a Market Participant, or Non-

Market Participant ("Non-MP"). Once registered, each individual received an automatic email notification
i

acknowledging successful registration to the Silo along with a temporary username and password, which

could be changed after login. j
General information regarding the solicitation was made public upon the release of the Website.

Certain features were made available to non-registrants, including the solicitation schedule, any

announcements made thus far, public documents, viewership to Q&A, and website tutorials in both

written and video formats. All other public information was available to registered users on the Silos; this

included the Q&A forum, the Messages forum, and, following release of the Proposal form, the Proposal

Management page. The Duke Companies Proposal Team required expanded Website access, and the lA

selectively changed their registrant title to "DEAdmin," which gave access to additional features on their

respective Silo. I
I

The Website was designed to be the medium for all CPRE related activities. As stated previously,

embedded in the Website were three Silos, each representing a unique CPRE Tranche I process. Each Silo

automatically saved all user activity tagged with the user information and a time and date stamp.

Additionally, the lA strictly encouraged all participants to use the Website for all CPRE activities, thereby

ensuring a complete record ofthe solicitation process. |

Beginning on May 11, 2018, draft RPPA and RFP documents were ayailable to registered users for
the purpose of the commenting period. All registered users had access to^hese documents. Registered
users were invited to provide comments on a special "Comments" page. Interested persons, and
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Figure 3; Standard Proposal Book File
System
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especially MPs, were invited to review the draft documents and

offer suggestions that would enable them to offer robust

Proposals. In effect, interested parties were Invited to help draft

the RFP documents. The Comments page separated each RFP

document Into individual sections with the opportunity to

provide explicit changes by "red-line" revisions, accompanied by

a brief expianation of the intended result. While the approach

has been very successful in other jurisdiction, the response in

Tranche 1 provided few red-lined changes and the comments

were along the line of "this section should be changed", without

specific textural suggestions. The lA is hopeful there will be a

more engaged response in Tranche 2.

On July 10, 2018, the Proposal form was released on the

Website to all MPs. An announcement was made on each Silo,

and an automatic email notification was sent informing the MPs

of the release. When an MP created a Proposal, a corresponding

Proposal Book folder was automatically generated within the

MP's Proposal Books. A standard Proposal Book folder is shown

in Figure 3, depicting subfolders containing uploads from the

Proposal Form (Proposal Support Docs; Other Eligibility

Documentation), Proposal submission and messaging history (Proposal History), and documents uploaded

post submission period (Cure Documents).

The MPs were given nearly three months to complete the Proposal form on their respective Silo.

During that time, the lA monitored the Website daily to ensure the functionality of the Website and to

monitor and respond to all general and project specific questions. The lA achieved this by updating the

schedule when appropriate, posting announcements, updating the FAQ's page, and responding to posts

on the Q&A page and the Message Board in a timely manner.

VI. PRE-PROPOSAL SUBMISSION AaiVITIES

A. REGISTRATION

On April 6,2018, Accion Group, opened registration on the Website. The Website contained three

Silos: Duke Energy Carolinas, Duke Energy Progress, and Asset Acquisition. Once the Website was made

public, interested parties had the ability to register on any Silo as Non-Market Participants or Market

Participants. Registration on the Website remained open throughout the Tranche 1CPRE process.

Registration was made straightforward and secure. The Registration page was accessed via the

homepage of the Website through a tab on the menu bar titled "Register." Upon clicking the tab, users

were introduced to the Terms and Conditions put forth by the lA, which they were then required to read

and agree with to proceed. Users were then directed to a security page where the Website utilized

reCAPTCHA technology to authenticate registrants.
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Users were then transferred to the Registration Page, pictured in Figure 4. Registration was a

crucial first step in the online solicitation for documentation purposes. Once registered, all user activity

on the Website was automatically saved with an individual's identifying data. This provided a complete

history of all CPRE related activities which could be tied to individual users.

Figure 4: Registration Page on the Website
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As highlighted on the top of the Registration Page, users were required to Register as either an

Applicant or Non-Applicant, which Is synonymous with Market Participant and Non-Market Participant.

Non-MPs had restricted use on the Website compared to MPs. This allowed Non-MPs to have necessary

access to understand the progression and process of the CPRE program without participating as a Market

Participant. Likewise, MPs had all necessary tools to fully participate in Tranche 1 on the Website. Figure

5 identifies Website access granted to Non-MPs and MPs.

Figure 5: Access to the Website for Non-MP's and MPs. Check marks signify access.

Non-MPs MPs

Schedule ✓ ✓

Announcements ✓ ✓

Documents ✓ ✓

\4ewershlptoQftA ✓ ✓

Q&A ✓

User Profile ✓ ✓

Tutorial ✓ ✓

FAQ ✓ ✓

Proposal Martagement ✓
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Figure 6Registration was available throughout the Tranche 1

process; however, Figure 6 represents the number of users

registered to the Website as of the Proposal Submission

deadline on October 9, 2018. Within the DEC Silo, 167 MPs

registered from 147 different companies. Within the DEP Silo,

82 MPs registered from 72 different companies. A list of states

and territories represented on the Website is shown in Figure

7.

lA Website Registration

200

ISO

100

so

The lA is satisfied with the dissemination of o

information about this RFP. Throughout the submission

process, the Website received 364 MP and Non-MP registrants

from thirty-four (34) jurisdictions, including the District of

Columbia, and two Canadian provinces. These figures confirm that there was significant engagement from

a wide range of companies.

Cocnpantt5

• ore aorp

Figure 7: Registration statistics on the Website from April 6,2018 to October 9,2018

State / Territory Registered Users

Alabama 5

Arizona 5

Califomia 44

Colorado 6

Connecticut 2

District of Columbia 6

Florida 30

Georqia 21

Hawaii 1

Idaho 2

Illinois 13

Indiana 3

Maryland 6

Massachusetts 1

Minnesota 3

Mississippi 1

Missouri 2

Nevada 1 1

New Hampshire 3

New Jersey 5

New Mexico 1

New York 10

North Carolina 128

Ohio 2

Ontario CA 5

Oregon 1

Pennsylvania 3

Quebec CA 1

South Carolina 18

Tennessee 4

Texas 19

Vermont 1

Virginia 7

Washington 4

Total: 364

GROUP
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B. lA GUIDANCE AND COMMUNICATION

1. Tutorial and Documents Pages

The lA maintained daily oversight of the Website and provided all means of Website and CPRE

guidance. Within the Tutorial page, registrants could access a seven-page written tutorial overviewing the

Website navigation, its features, and how to properly complete a Proposal form, as well as a six-minute

video walkthrough highlighting the same. The lA also utilized the Documents page to post helpful

information regarding the CPRE process, including the RFP and RPPA, Grid Locational Guidance, and Late

Stage information. Before the Proposal submission deadline on October 9, 2018, the lA uploaded more

than 60 documents.

2. Q&A and Messages

For any questions or concerns, MPs contacted the lA via the Q&A or Messages pages. The lA

created these pages to ensure that reasonable and efficient communications could be completed and

documented on the Website. If the lA received phone calls or emails from MPs, the Inquirer was

immediately directed to continue the correspondence via the Website.

The Q&A page and the Message Board were created for distinct purposes. The Q&A page was

open from the release of the Website on April 6, 2018, and closed at the end of the Submission period,

on October 9,2018. Questions on the Q&A page were non-project specific, and could therefore be useful

to many Tranche 1 participants. Questions were visible to all users after the lA submitted their response.

For all other questions during this time, MPs were directed to the Message Board. The intended uses of

the Q&A page and Message Board were explicitly stated in both the written and video tutorials, and were

displayed on their respective pages. After October 9, 2018, the Q&A page was disabled and all

communication between the lA and MPs occurred on the Message Board. All posts on the Q&A page

remained visible to registered users for the entirety of the Tranche 1 process.

On the DEC Silo, 34 MPs asked a total of 172 questions on the Q&A page between April 6, 2018

and October 9,2018.14 MPs asked one question, and one MP asked 31 questions. In DEP during the same

period, seven MPs asked a total of 22 questions on the Q&A page. Figures 8 and 9 below show the percent

of total Q&A posts shown by individual MPs on the DEC and DEP Silos.

Figure 8

DEC: PERaNT OF TOTAL QUESTKMS ASKED BY MP

20

15

16

14

II 10
c s

6

4

2

0

1 2 2 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 IS 19 20 21 22 23 24 2S 26 2 7 28 29 30 31 32 23 34

MP

,11.,..I• I>II II I• I . • I I . II I ,1.

^CCION GROUP
244 North Main Street • Concord, NH03301 • Phone; 603-229-1644 • Fax: 603-225-4923 • advisors@acciongroup.coni



40

2S

Figure 9

DEP: PERCENT OF TOTAL QUESTIONS ASKED BY MP

I ... I
C. BIDDER WEBINARS/CONFERENCES

A Pre-BId Conference ("Webinar" or "Conference") was held on May 17, 2018 for which

participants were invited to register and participate in the Webinar by going to the RFP Website, logging

onto the first Silo (DEC) and selecting the "Pre-Bid Webinar" tab on the menu bar.

The following announcement was posted on the RFP Website on May 8, 2019 announcing the

Pre-Bid Conference:

From: decpre@acciongroup.com

To: [Website Registrant]

Subject: Duke Energy Carotinas - Announcement Posting

Please do not reply to this auto-generated email.

An announcement has been posted on the Duke Energy Carolinas website. Information

about the announcementfollows:

Reference tf: 3

Date Posted: 5/8/20181:37:33 PM

Announcement:

The Independent Administrator and Duke will present the CPRE RFP webinar for

interested persons on Thursday, May 17, 2018, beginning at 8:30 am (Eastern). To
registerfor the webinar, visit the RFP website httDs://decDrerfD2018.accionoower.com.

and log onto the first silo - Duke Energy Carolinas CPRE RFP - 600 MW and select the
"Bidder Webinar" on the menu bar.

If you would no longer like to receive these announcement notifications, click the link
below.

Unsubscribe

https://decprerfp2018.accionpower.com

ACCION GROUP
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Figure 10

States Represented Attendees

Arizona 1

California 10

Colorado 2

District of Columbia 1

Florida 9

Georgia 2

Illinois S

Indiana 1

Minnesota 2

Nevada 1

New Jersey 1

New York 1

North Carolina 44

Ohio 1

South Carolina 5

Tennessee 7

Texas 5

Virginia 2

Washington 1

Total 101

Upon successful registration on the RFP Website for the Webinar,

registrants received confirmation of their registration and notification

that Webinar call-in details would be emailed to everyone who

registered within 24 hours before the Webinar.

One hundred twenty-five (125) individuals registered to attend

the Pre-bid Webinar representing 60 Companies from 19 states.

A detailed breakdown showing states represented is displayed

in Figure 10.

Of the total registrants, 21 were from Duke Energy, four were

from the lA Team and one Staff member registered. One hundred one

(101) individuals of the 125 registrants actually signed in to participate

in the Webinar. Figure 11 shows the breakdown of individuals who

registered to attend the Pre-BId Webinar.

While registrants were encouraged to pre-register for the

Webinar, and reminders were sent to encourage registration, no

Individual was ultimately denied access to participate in the Webinar.

The Webinar Access information was also posted on the Announcement

page prior to the start time to accommodate those who had not

registered but wished to participate. Twenty (20) Figure ii
individuals registered after the Webinar had

commenced.

The presentation slides created for the

Webinar were posted on the RFPWebsite prior to the

Webinar on May 16, 2017, for the benefit of all

registrants and potential MPs, and additionally a

recording of the entire program was posted on the

Website following its completion, in order to provide

all information for those unable to participate in the

Webinar.

During the Webinar Duke and the lA provided background of the solicitation and an overview of

the RFP process. The Webinar provided the participants with information on the following topics:

• Registration on the RFP Website

• Overview and Background

• HB 589 "Competitive Energy Solutions Law" for North Carolina

• CPRE Overview

• Information about the lA and the lA's role

• Communications protocols

Registrations for Pre-BId Webinar
(Mm 17. ]Oie

•Duto •Staff -ComiMniM

GROUP
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Standards ofConduct/Expectation ofMPs j

Tranche 1 Capacity and Schedule

Proposal Requirements/Types accepted i

Evaluation Process |
!

Interconnection >

Pro Forma and Storage

Asset Acquisition Proposals j

RFP Website and Video Tutorials j
j

anally, the participants were given an opportunity to ask questions. The Webinar produced

thirty-nine (39) questions, which were answered by Duke Personnel or the lA. All responses from Duke

were reviewed by the lA. The questions and written responses were posted on the CPRE Tranche 1 RFP

Website on May 30,2018. Participants were advised that the written responses should be used when

preparing Proposals, as the oral response at the Pre-Bid Webinar may have been incomplete.

VII. PROPOSAL SUBMISSION

A. SUBMISSION PROCESS

On July 10, 2018, the Proposal Management page, which served as the homepage for all

Proposals, was released to registered MPs. Upon its release, an announcement was made on the Website,

and was also sent via email to all registered participants. |
t

The Proposal Management page allowed MPs to manage their Proposals from start to finish.

Features of this page included the ability, to start, edit, clone, submit, or delete Proposals. They could also

manage uploaded documents, change notification settings, and generally monitor the status of their

Proposals. These features were explained in detail in both the written and n/ldeo tutorials.

The Proposal submission deadline was on Octobers, 2018, giving MPs nearly three months from
I

the release of the Proposal form to submit a Proposal. The lA estimated that It took a minimum of one to

three hours to complete the Proposal form if all document uploads were' previously assembled. The lA
therefore stressed to MPs the importance of starting Proposals well in advance of the submission

deadline. Announcements were posted on August 6, 2018, and Septemberi28, 2018 notifying MPs of this

guidance. I

Users received email notifications of announcements automatically, however this setting could be turned off in
their User Profile. Users who turned off email notifications did not receive notification of the release of the

Proposal Management page.

ACCION GROUP
18

244 North Main Street • Concord, NH 03301 • Phone: 603-229-1644 • Fax: 603-225-4923 • advisors@acciongroup.com



Figure 12: Announcement from the lAreminding MPs to allow at least 3 hours to complete Proposal form

9/28/2018 9:11:23 AM As a reminder, the DUKE CPRE proposals are due on Tuesday, October 9,
2018, at noon EPT. The Market Participants ("MPs") should allow at least
3 hours to complete the proposal form, after assembly of required
documents for upload as weli as all required information. A copy of the
proposal form is provided on the document page as a worksheet to assist in
assembling proposal information. MPs are reminded that all proposal must
be priced below avoided cost. The MP is to enter one value on the proposal
form and the website will automatically calculate and present the price for
each period. MPs are encouraged to complete and submit their proposal
form on time if they intend to participate In the Duke CPRE RFP process
because late proposals will not be accepted. Please CLICK on the submit
button once you complete the proposal form.

(Ref.# 18)

The electronic submission process provided MPs with several features which aimed to streamline

the bidding process. First, all uploaded documents were automatically saved and organized into a
Proposal folder system. Second, ifan MPsubmitted an incomplete Proposal, a PDF version of the Proposal
form appeared as currently completed with all incomplete fields highlighted in red. Finally, MPs could
clone a Proposal at any time. Cloned Proposals created a new Proposal with identical information from

the original; this feature allowed MPs who wished to submit similar, but not identical Proposals an the

ability to duplicate relevant data with a single click.

B. PROPOSAL SUBMISSION REQUIREMENTS

1. Avoided Cost Thresholds

The CPRE program solicited resources that were priced below administratively-established

avoided costs. The RFP provided avoided cost rates for three pricing periods: Summer, Non-Summer, and

OffPeak, to which all Proposals must have bid at or below. The following are the charts of pricing periods
taken from the RFP.

Figure 13

Transmission Connected Projects j

Avoided costs (S/MWh)
DEC DEP

Summer Non-Summer Summer Non-Summer

Caoacitv + Energy On Peak $58.00 $74.90 $57.40 $78.20

Enerev Off Peak $36.40 $35.70

Figure 14

Distribution Connected Projects 1

Avoided costs fS/MWhl
DEC DEP

Summer Non-Summer Summer Non-Summer

Caoacitv + Enerev On Peak $59.40 $76.70 $58.50 $79.70

Enerev Off Peak $37.20 $36.20
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2. Proposals Fees

Each MR in this RFP was required to pay a non-refundable "Proposal Fee" with each Proposal

submitted based on the facility's nameplate capacity. For PPA Proposals, a minimum fee of five hundred

dollars ($500) per MW with a maximum of ten thousand dollars ($10,000) was due at the time each

Proposal was submitted. For Asset Acquisition Proposals, a non-refundable minimum Proposal Fee of ten

thousand dollars ($10,000) was due for BOT and Joint Venture Proposals.

Proposal Fees were automatically calculated using the nameplate capacity entered on each

Proposal Form, and instructions for electronic payment were provided both on the Proposal Form, and

additionally on the RFP Website documents page. Failure to submit the Proposal Fee resulted in

automatic disqualification of the Proposal from further consideration.
Figure 15

The lA received and reconciled all Proposal Fees

with corresponding Proposals and confirmed that all fees

were paid and received no later than 12:00 PM EDT (Noon)

on the Proposal due date, as directed by the RFP

Documents. The total amount of Proposal Fees received

was $922,710. Figure IS shows the breakdown of fees

received for DEC, DEP and AA Proposals submitted,

including all refunded Proposal Fees. During the

reconciliation process, the lA reached out via the Message

Board to one DEC MP who failed to complete and submit

two Proposals but paid both Proposal Fees, and one AA MP who overpaid their Proposal fee. Upon

confirmation from both MPs the lA refunded the $20,000 Proposal Fees for the unsubmitted Proposals

and the $500 overpayment.

Fees were not refunded In the case of any modification of the RFP schedule, rejection of any

Proposal, or failure by a winning MP to execute a PPA.
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C. PROPOSAL SUBMISSION STATISTICS

1. Submission

Most MPs submitted more than a single Proposal. In DEC, 10 of the 18 bidding MPs submitted

more than one Proposal. In DEP, three MPs submitted only one Proposal while seven of 10 bidding MPs

submitted more than one Proposal. Eight MPs submitted only one Proposal in DEC, while one MP

submitted 15. The average number of Proposals submitted by an MP was three in DECand two in DEP.

ACCfON GROUP
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Number of Proposals per MR (DEC)
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Figure 17

Number of Proposals per MP (OEP)
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Blind MP Identification

Both DECand DEP had a robust number of Proposal submissions; DEC received 58 Proposals and

DEP received 20. All Proposals were for solar photovoltaic generation. Three Proposals were submitted

with energy storage systems integrated with PVsystems in DEC, while one Proposal did the same In DEP.

One Proposal would Interconnect to the distribution system in DEC, and three would do the same in DEP;

the remaining Proposals on each Silo required transmission system interconnection.
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2. Generating Capacity

Duke Energies Carolina (DEC)

DEC received more than four times the targeted 600 MW for CPRE Tranche 1. Proposals were

submitted with between seven and 80 MW of generating capacity, and totaled 2732.72 MW. The average

Proposal was submitted with 47.16 MW of generating capacity.
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Figure 21

Generating Capacity MW AC(DEC)
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Blind Proposal Number

Duke Energies Progress (DEP)

DEP received more than 15 times the targeted 80 MW for CPRE Tranche 1. Proposals were

submitted between 7.02 and 80 MW of generating capacity, and totaled 1,231.15 MW. The average

Proposal was submitted with 61.55 MW of generating capacity.
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Figure 22

Generating Capacity MW AC (DEP)
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3. Transmission and Distribution

Agoal of CPRE was to have "shovel ready" projects move forward by using available transmission

and distribution resources. MPs were required to identify the Point of Interconnection (POI) to which

their project would connect, as well as whether the MP desired distribution level or transmission level

service. All projects 20 MW and larger were required to have interconnection at transmission level.

Projects sized smaller than 10 MW were required to have connection at distribution level. Projects sized

10 MW to 19 MW could interconnect at transmission level, but to maximize use of existing capacity for

were assigned to the distribution system. Asignificantly higher number of MPs proposed to interconnect

at the transmission level than to the distribution. In DEC, 57 Proposals sought transmission

interconnection while only one sought distribution interconnection. In DEP, 17 Proposals sought

transmission interconnection while only three sought distribution interconnections.

Figure 23 Figure 24
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4. Submission by State

Pursuant to the CPRE requirements, all proposed facilities for DEC and DEP were required to be

located in the respective DEC or DEP service territories. There were a total of 33 DEC Proposals totaling

1415.91 MWs and a total of 9 DEP Proposals totaling 617.3 MWs in North Carolina. In South Carolina,

there werea totalof 25 Proposals totaling 1316.81 MWs in DEC, anda totalof 11 Proposals totaling 613.89

MWs in DEP. The lAbelieves Tranche 1 received a balanced load of Proposals between North Carolina and

South Carolina.

Figure 25 Figure 26
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• iMfWMlK
• IMIVMI

in furtherance of this goal, in Tranche 1 projects that had completed interconnection studies and committed to
pay the cost of interconnection were recognized as "Late Stage" Proposals and were excluded from the cluster
study process. Thus, the Late Stage projects were recognized as being "shovel ready" and given priority during the
Step 2 evaluation process.

ACCION GROUP
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VIII. EVALUATION MODEL ;

A. OVERVIEW

Each Proposal was evaluated using the MP's pricing Information (with three price tiers of

decrement), the facility's MW AC generating capacity, and the MP's hourly production profile over 20

years ("Loadshape") information. For proposals that included storage, the facility storage parameters

(nominal output, storage duration, and charging rate), and production profiles with and without storage

were included in the evaluation.

The lA created a custom evaluation model based on prior experience and the needs of the CPRE

program ("Evaluation Model") which utilized the bid input parameters to calculate each Proposal's benefit

("Net Benefit") to the Company system over the twenty-year PPA term. A Proposal's Net Benefit is the

sum of the facility's net energy benefit and the facility's capacity benefit, less the costs of system upgrades

required to interconnect the facility.

Net Benefit ($/MWh) = Net Energy Benefit ($/MWh) + Capacity benefit ($/MWh) - T&D ($/MWh)

In Step 1, the proposals were ranked based on the net energy and capacity benefits, excluding
I

T&D system upgrade costs. In the Step 2 process, the T&D system upgrade costs for projects were

calculated in an iterative process starting with the most attractive proposals and then imputed to the

Proposal in the final ranking of Proposals. :
I

B. REQUIRED INPUT DATA j

1. Loadshape 8760

For each Proposal, the MP was required to supply a 20-year 8760 Loadshape that best

represented the long-term output of the facility. The 8760 Loadshape was subject to review by the

Independent Administrator toascertain thatthe data within the Loadshapejdoes not exceed thecapability
of the proposed facility. ;

A Proposal that included storage was required to submit a pre-storage Loadshape as well as the

post-storage Loadshape. The pre-storage Loadshape represented the facility generation with the storage

capability turned off. The poststorage Loadshape represented the MP's b'est effortto utilize the facility
with its storage capability to maximize facility value (but remain within the practical limits of the energy

storage capability). The pre-storage Loadshape was compared to the post-storage Loadshape to evaluate

whether the MP exceeded the limits of his Proposal's storage capability in submitting the post-storage

Loadshape. The evaluation of a Proposal that Included storage was based upon the post-storage 8760 20-

year Loadshape data. |

AProposal that did not include storage was required to submit the Lngle 20-year 8760 Loadshape
which was used in the evaluation of the facility.

2. Facility Pricing

The CPRE program required that each Proposal was priced as a decrement (I.e., below) the

ievelized 20-year avoided cost identified in the RFP. This decrement wasia single $/MWh amount that

applied to each avoided cost pricing period. Once a single decrement amount was entered, the Website

ACCiON GROUP
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automatically converted the decrement into a price that would be below avoided costs for each of Duke's

avoided cost price periods. The Proposal form prevented the entry of pricing above Duke's avoided costs.

The Website Proposal form presented the calculated prices for each pricing period so the MP could

confirm the pricing Proposal was as desired. As noted above, after the Proposal submission period closed,

the lA provided each MP with a summary of their respective Proposal(s) and received a confirmation from

each MP that the pricing was as intended.

The Avoided Cost rate was athree-tier rate which covers: |
a. Summer Peak - the non-weekend and non-holiday hours tletween 1:00 PM and 9:00 PM

during the months of June through September.

b. Non-Summer Peak - the non-weekend and non-holiday hours between 6:00 AM and 1:00

PM during the months of October through May. |

c. Off-peak - all weekend and holiday hours as well as weekday/non-holiday hours that fell

outside of the 8 hour "Summer Peak" band during the months June through September

and those weekday/non-hollday hours that fell outside of the 7 hour "Non-Summer Peak"

band during the months October through May. !

MP pricing was submitted as a decrement to the appropriate forecasted Avoided Cost rate which

differed for transmission/distribution connection as well as balancing area (DEC or DEP). The minimum

acceptable decrement was zero, which replicated the forecasted Avoided Cost rate.

There was a range of price decrements submitted. The median price decrement for Proposals
submitted In both DEC and DEP was6.73 $/MWh. |

I

3. Other Required Inputs '

a. In addition, evaluation of each facility included the following data:

b. Inverter Capability
I

c. Interconnection (Distribution or transmission) Voltage ,
I

d. Storage Capability (if applicable) in MW nominal output

e. Storage Capacity (if applicable) in Hours duration at the nominal output
i

• I

f. Maximum Storage charging rate in MW (if applicable) j

The inverter capability represented the maximum output from a project as submitted on each

8760. The interconnection voltage was included in the modeling to determine the energy that could flow

from the facility. i
i

C. EVALUATION MODEL PROCESSING j

The first iteration of the evaluation model calculated for each proposal the capacity benefit, the

energy benefit, and the Proposal cost on a year-by-year basis by using the MP's pricing information for

the three price tiers, the inverter capability, the basic storage parameters (nominal output, storage

duration, and charging rate) ifstorage is included, and the MP's Loadshape information. Duringthe second

Jifcs<ACCACCION GROUP '
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iteration of the evaluation model, the after-curtailment, and, if appropriate, the after-storage benefit was

calculated. Finally, the Proposal was evaluated on its twenty-year net present value of benefit per MWh

which was used by the lAfor ranking Proposals.

The evaluation model processing routine included these key elements:

1. Pricing: Assign Periods and Generate 20 year $/MWh

Each hour within the single 8760-hour year was assigned to one of the three pricing tiers (see

"Facility Pricing" above) and an energy price was also assigned. This was repeated for all years

until each hour of the twenty years of Loadshape data was assigned an energy price.

Adjustments were made as required for holidays and weekends, daylight savings time shift, and

leap year calendar effects.

2. Capacity Benefit Calculation

The facility's capacity benefit is the cost savings associated with the proposed facility's ability to

defer future generating capacity on the Duke system. Each year of the production profile (8760)

input data was compared against a Loss of Load Expectation ("LOLE") matrix that measured a

facility's ability to generate electricity during periods of critical need for the grid. The facility's

resulting capacity benefit was estimated by comparison to the Duke system (DECor DEP) avoided

cost. The benefit was estimated by using the system's avoided capacity cost (on a $/MW basis

projected from the future cost of utility constructed supply side peaking generation) and allocated

to that facility.

3. Net Energy Benefit Calculation (Energy Benefit less Proposal Cost)

The Net Energy Benefit was calculated as energy savings to Duke Energy resulting from the

operation of the proposed facility. The energy savings for a facility was the difference between

the Duke Energy marginal energy cost and the proposed facility's energy cost (as established by

the MP's submitted pricing). This analysis was run on an 8760 hour per year basis for twenty

years. In any hour that the facility generates energy, the energy savings for each hour would be

the facility output multiplied by the difference between the Duke marginal energy price and the

facility energy price. This was conducted in an iterative process to incorporate the impacts of

curtailment and storage (if included).

IX. EVALUATION

A. OVERVIEW OF EVALUATION PROCESS

The lA strictly followed the evaluation protocol set forth in the Tranche 1 RFP and in NCUC Rule

R8-71(f)(3). Further, all appropriate evaluation process information was communicated to MPs in a timely

manner. The lA composed a flow chart depicting the entire process, which was then discussed with the

Companies and shared on the Website for the MPs on September 19,2018. Further, the Announcements,

Messages, and Schedule pages were monitored daily to reflect the current Tranche 1 plan, or to remind

MPs of an upcoming evaluation deadline.

^)^s.^^CION GROUP
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The major components of the evaluation process are described in depth below. The process was

designed to evaluate each Proposal individually while maximizing efficiency and fairness. The (A believes

this process succeeded in this goal, and all refinement suggestions for Tranche 2 remain minor.

B. PRICE SCORING SHEETS

In accordance with the Appendix Fof the RFP, the Price Scoring Sheet {"Scoring Sheet") was used

to when reviewing each Proposal. The Scoring Sheets allocated weighted scores to each evaluation

category, and category scores were summed to reach a Proposal's overall evaluation score. This method

confirmed that each Proposal was evaluated using the same criteria. An example of a Scoring Sheet is

attached as Appendix A.

C. EVALUATION TEAMS i
I

The lA created five subject matter evaluation teams: Modeling ("Modeling"), Financial

("Financial"), Legal ("Legal"), Transmission & Distribution ("T&D"), and Engineering/Project Sufficiency

("PST"). Each team contained subject matter experts and focused their wojrk on their respective portions
of the Proposal evaluation. Each of the teams used their designated secticjns of the Scoring Sheet as the
basis of their evaluation. The Modeling Team designed and created the Evaluation Model and worked to

determine the "Price Score" defined on the Scoring Sheet. The Financial Team determined the "Credit

Worthiness" score for each Proposal by evaluating the MP's financial assurances and credit requirements.

The Legal Team focused on three areas: determining that the MP could comjplete permitting to meet COD,
determining that the Proposal had project site control for full term, and determining that the Proposal
had site control to the POI for full term. The PST determined scores for four categories: experience of the

project team, equipment to be used, required control equipment, and quality of project design. Finally,

the T&D Team worked to assist the Modeling Team in determining the Price Score of each Proposal by

conducting the T&D analysis of system upgrade costs as described below in Section XI.

D. CURE PROCESS I
I

After Proposals were submitted, it was necessary to fix any inaccuracies made by MPs, and to

gather any further materials requested by the lA's evaluation team. This process ("Cure Process"), cures

occurred at the beginning stages of Step 1. In a few instances, the lAsought information from MPs when

Proposals were moved from the reserve list and to the competitive tier,|after the start of Step 2. The
number of cures per day is shown in Figure 27. Together there were 125 cures in DEC and DEP throughout

the evaluation process, with an average of 1.5 cures per Proposal. The Cure Process confirmed the data

inputted on the Proposal Forms to be correct and ready for evaluation. It;is worth noting that the initial

identification of deficiencies with Proposals, immediately after their receipt, obviated the need to delay

evaluation later during the iterative process of elevating Proposals from the Reserve List to the

Competitive Tier. •

^ Includes all cures/clarifications directly related to the characteristics of the proposal. This does not include cures
for other aspects of the evaluation process, such as Proposal security Forms.
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Figure 27: Number of cures per day over the evaluation process
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The Cure Process immediately followed Proposal submission on October 9, 2018, with each

Evaluation team performing an overview analysis of the data pertaining to their expertise. Ifany questions

were raised or clarifications required, an MP was notified via the Message Board and was given an

appropriate amount of time to respond. In total, 48 of the original 58 DEC Proposals and 14 of the original

20 DEP Proposals submitted cures at some point during evaluation.

Most of the cures were Identified and accomplished using the Confirm Bid Data Memorandum

("Confirm Bid Data Memo", or "Memo") created by the lA. On October 16, 2018, the lA sent a Memo to

the MP of each Proposal with the following information:

Technology

Generating Capacity MW AC

Installed DC Rating [kWpDC]

Is Storage Included?

Storage Size (MW)

Storage Output Rating (MW)

Price Decrement

Summer Decrement

Non-Summer Decrement

Off-Peak Decrement

Forecasted COD

Curtail Output Without Disconnecting?

Offering to Reduce MW size for Same

MWh?

MW Reduction Amount up to 10%

Late Stage Proposal?

These Memos resulted in MPs identifying 31 DEC Proposals and 13 DEPProposals that required cures.

MPs were required to respond to the Memo with either confirmation of correct data or identification of

Inaccurate data. If an MP did not respond, the lA interpreted all data to be correct and evaluated as such.

Following the Memo correspondence, alterations of data in these categories was prohibited.

ACCION GROUPJifcs<AC<
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Figure 2S

DEC: PROPOSAL CURES/CURIFICATIONS BY
CATEGORY
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NUMBER OF PROPOSALS

IB

1. DEC

In total, 102 cures/clarifications were

made In DEC. 94 of the 102 cures were made

during the Step 1 evaluation. The most

requested cure by the Evaluation Team was

the Generating Capacity of the facility. This is

likely linked to confusion on the Proposal Form

regarding the difference between inverter

capacity and generating capacity as it applies

to overall generation, and will be clarified for

Tranche 2. Further, many Proposals used

"MW" units when the Proposal Form indicated

"kW." All cure categories and frequencies are

depicted in Figure 28.

Most Proposals were submitted with no need for major adjustments. 62% of Proposals required

no cures (10) or had only one cure (26). Three Proposals, all from the same MP, required eight cures.

2. DEP

In DEP, 23 cures were made. The Step 1

evaluation accounted for 22 of these cures. The most

requested cure by the evaluation team was to change

the units of the Installed DC Rating from MW to kW as
requested on the Proposal Form. All cure categories

and frequencies are depicted in Figure 29.

Most DEP Proposals were submitted with no

need for major adjustments. 57% of Proposals
required no cures (6) or had only one cure (7). Two
Proposals required three cures.

Figure 29

DEP: PROPOSAL CURE/CLARIFICATION BY CATEGORY
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X. STEP 1 EVALUATION PROCESS

A. OUTLINE OF PROCESS

The goal of the Step 1 evaluation was to categorize Proposals into three Tiers: The Primary

Competitive Tier, the Competitive Tier Reserve, and the release list, ranked in order from most attractive

to least attractive for ratepayers prior to the Step 2 T&D evaluation. The Tiers were constructed based

upon two metrics: The Net Benefit ($/MWh) of each Proposal calculated by the Evaluation Model, and

the cumulative generating capacity MW AC.

The Tier structure was created by the lA for the benefit of the MPs. In the Step 1 evaluation,

Proposals were sorted based on the overall benefit to ratepayers prior to the Step 2 T&D evaluation of
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system upgrade costs. This allowed only Proposals with the highest likelihood of being selected as a

winner being included in the Primary Competitive Tier and therefore required to post Proposal security.

The Competitive Tier Reserve included Proposals with a lower likelihood of being selected for a PPA. A

Proposal on the Reserve Tier remained in the CPRE program, but was not required to provide Proposal

security until notified that the Proposal was eligible for evaluation in Step 2. Proposals in the Competitive

Tier Reserve were moved into the Primary Competitive Tier when other Proposals dropped out due to

declining to provide Proposal security, or were found to be above Avoided Cost during the iterative Step

2 evaluation, necessitating adding additional MWs to the Step 2 evaluation In order to meet the Tranche

1 goals. i
I

The composition of each Tier at the end of Step 1 ("Initial TierjRanking") was completed on
December 6,2018. On that date, a memo was uploaded to each Proposal's Cure Folder with the Proposal's

initial status. Further, the lA published the "CPRE Tranche 1 Initial Status Report" for public viewership on

the lA Website on December 7,2018. j

The final phase ofthe Step 1 evaluation required all Primary Competitive Tier Proposals to provide

Proposal security. If an MP declined, their Proposal was released from CPRE. This allowed the lA to filter

out uncommitted Proposals outright before having to undertake a time-consuming T&Devaluation in Step

2. Once an MP provided an acceptable form of Proposal security, the lA notified the T&D Team to begin

evaluation of the Proposal, thus beginning the Step 2 evaluation of the Proposal.

B, INITIAL TIER RANKING |
1. Primary Competitive Tier [

The Primary Competitive Tier was composed of Proposals with the highest Net Benefit ($/MWh)

asdetermined by the Evaluation Model before considering T&D system upigrade costs. The lA's goal was
for the Primary Competitive Tier to contain two times the MW goal in each Silo, thus allowing for the

elimination of some Proposals while still meeting the intended MW goal. This also allowed the lA to

continue evaluation of Proposals beyond the original goals without a delay as new Proposals were asked

to post security. Each Proposal received a memo regarding its Initial Tier Ra'nking status at the end of Step
1. In line with the RFP standards, MPs were given seven business days following notification of Primary

i

Competitive Tier status to provide Proposal security in the amount of $20/kW.
i

CPRE is a multi-year procurement program, with the goals of Tranche 1 designed to begin the

competitive procurement process. Tranche 1 had a goal of 600 MW for DEC and 80 MW for DEP. The

DEC Initial Primary Competitive Tier contained 24 Proposals totaling 1270.22 MW. All Proposals selected

for the Competitive Tier were bid in with a price decrement at least 8.9 below avoided cost, and with an

average price decrement 12.36 below avoided cost. Following the Evaluation Model calculation, the

estimated Net Benefit of Proposals was at least $6.48/MWh, and averaged $9.94/MWh. All Proposals

selected were highly competitive and provided significant value to ratepayers.

The DEP Initial Primary Competitive Tier contained eight Proposals;totaling 469.52 MW. The MW

goal for DEP was 80 MW, thus the 469.52 MWs selected far exceeded the two-times MW goal. Asstated

above, this target goal was created to ensure that enough MPs would jsupply Proposal security and
maintain their initial value to begin the Step 2 T&D evaluation. Because the DEP MW goal was smaller
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than that of DEC (80 MW vs. 600 MW), individual Proposals in DEP represented a larger fraction of the

MW targeted goal than those in DEC. In fact, several Proposals in DEP were bid with a generating capacity

equal to the MW goal. For this reason, the lA chose to include Proposals representing a greater MW total

than in DEC in the Initial Tier Ranking for DEP.

All DEP Proposals selected in the Initial Tier Ranking were bid in a price decrement at least 7.1

below avoided cost, and with an average price decrement 14.01 below avoided cost. Following the

Evaluation Model calculation, the estimate Net Benefit of Proposals was at least 5.58 $/MWh and

averaged 10.35 $/MWh. All Proposals selected were highly competitive and would potentially provide

value to ratepayers.
Figure 30

^linHiy ((xnpt'tltnt' Ti«^f Piopo'i.iis

Total MWs
Average Price Decrement

below Avoided Cost
Average Net Benefit

DEC 1270.22 12.36 9.94 S/MWh

DEP 469.52 14.01 10.35 $/MWh

2. Competitive Tier Reserve

The Competitive Tier Reserve contained the next best Proposals in the Net Benefit ($/MWh)

ranking determined by the Evaluation Model, and equaled one times the MW goal for each Silo. Proposals

selected for this Tier were considered competitive Proposals with the potential to be selected as Finalists,

however the MPs were not required to post Proposal security at the time of the Initial Tier Ranking. This

Tier was created by the lA specifically to benefit MPs by limiting the financial burden associated with

Proposals less competitive than the best-ranked Proposals, but still considered viable for future

consideration.

The DEC Competitive Tier Reserve contained 10 Proposals totaling 543.84 MW, which complied

with the one-times the MW goal standard for Tier size. All Proposals selected had a price decrement that

was at least 6.38 below avoided cost, and had, on average, a price decrement 7.04 below avoided cost.

Following the Evaluation Model calculation, the estimated Net Benefit for Proposals was at least 4.0

$/M Wh, and on average 4.91 $/MWh. These Proposals were still highlycompetitive, and would potentially

provide value to ratepayers.

The DEP Competitive Tier Reserve contained eight Proposals totaling 612 MW. The lA selected

more than the MW size goal for this Tier for the same reasons it over-selected in the Primary Competitive

Tier. All Proposals selected had a price decrement at least 4.67 below avoided cost, and on average had a

price decrement 5.93 below avoided cost. Following the Evaluation Model calculation, the estimated Net

Benefit for Proposals was at least 0.94 $/MWh and averaged 2.2 $/MWh. All of the Proposals remained

below the avoided cost threshold.
Figure 31

Competilrve lier Reserve rtoposdls

Total MWs
Average Price Decrement

Below Avoided Cost
Average Net Berrefit

DEC 543.84 7.04 4.91

DEP 612 5.93 2.2 $/MWh
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3. Release List

The release list contained the least competitive Proposals. MPs with Proposals selected to the

release list had the option to keep their project in CPRE by being included on the Reserve Tier. The table

below depicts the response of MPs with Proposals when notified that their Proposal was identified for

release, but could be on the Reserve Tier.

Figure 32

Silo Release list Proposals Profwsals (Moved to Reserve from Release

DEC 23 23

DEP 3 2

C. PROPOSAL SECURITY

1. Overview

Proposal security was required from all third-party MP Proposals. As per the RFP, Proposal

security equaled $20/kW, based on the facility's inverter nameplate capacity. Proposal security was

required within seven business days of MP's notification of a Proposal's selection for the Primary

Competitive Tier. The Proposal security was accepted as cash, a Surety Bond, or a Letter of Credit ("LOC").

The lA provided acceptable Surety Bond and LOC forms on the lA Website as part of the RFP.

Third-party MPs had the option to withdraw their Proposal by not posting Proposal security. Ifan

MP did not post Proposal security within the seven-business day window, the lA confirmed via the

confidential Message Board that the MP intended to withdraw the Proposal from consideration. This

discouraged the withdrawal of Proposals during the final contracting stages of Tranche 1 and encouraged

only "shovel ready" projects to seek Step 2 review. This procedure was consistent with the design of CPRE

so Tranche 1 ended with the identification of finalists by the lA, and all other Proposals would be released

so the unsuccessful MPs would have their Proposal security released to be available for other projects.

Additionally, the use of Proposal security greatly Increased the likelihood of PPAs being executed, In

contrast to what has occurred in other jurisdictions when developers are permitted to withdraw at the

hour.

As projects were eliminated or withdrawn from the Primary Competitive Tier, the lA proceeded

to move additional Proposals into the Primary Competitive Tier; these selections were made based on the

Initial Tier Ranking. When a Proposal was selected to advance to the Primary Competitive Tier, the lA

notified the Proposal MP via the confidential Message Board and advised the MP of the seven-business

day deadline for Proposal security (sometimes referred to as "bid security"). The following is an example

of a message sent in this instance on the Website:

Proposal [X]has been movedfrom the reserve list to the primary competitive tier. In order

to proceed, the MP must now provide the bid security for this project, as identified in the

RFP. Please use the "upload documents" feature on the message board to provide the

security bond or another acceptable form ofsecurity.
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The MP should usethe message boardto advise the lA if thesecurity will be in theform of
cash and lA will provide instructions. Tofacilitate timely evaluation of the proposal the

security should be received without delay, preferable by COB on February 7, 2019.

Pursuant to the terms of the RFP, the security must be provided no later than February 12,

•2019. 1
I

All Proposal security forms were uploaded by MPs to the Cure loocuments folder within the
Proposal Bookson the lA Website. Upon submission, the lA confirmed the validity of the file and sent the

relevant documents to the Duke Legal Team for review. If the Duke Legal Team declared the form to be

insufficient, the lAallowed the MP to make the appropriate revisions. Below is a message by the lAto an

MP in such acase: |
Duke personnel has reviewed the security form for this proposal and found two

deficiencies. Please revise the document in two business days, by end of COB, Friday,
February 15, 2019, and post the document using the "upload documents" button on the

message board of the RFP website. \
i

The deficiencies are: 1. surety bond effective date is in brackets. 2. Date of CPRE in first

recital is shown as May 11, which is incorrect. ]

Needed cures: 1. remove brackets around the effective date on the first page. 2. Change

the issuance date (on the bottom of the first page) from May 11,2018, to July 10,2018.
I

Once a Proposal's security was accepted by the Duke Legal Team, the Proposal was moved from

Step 1 evaluation to Step 2 T&D review. '

2. DEC

Within the DEC Initial Primary Competitive Tier, 60% of third-party; Proposals declined to provide

Proposal security. This resulted in only 15 Proposals totaling 833 MW left in the Initial Primary Competitive

Tier for Step 2 T&D evaluation. The lA then advanced more projects into the Primary Competitive Tier.

Using the Initial Tier ranking, the T&D Team completed preliminary evaluations of all Competitive Tier

Reserve and Release List Proposals to determine the viability of each project before requesting Proposal

security and moving them to Step 2 T&D evaluation. A Proposal was eliminated if: it did not have a queue

number, it did not have a viable interconnection, or it was in a pre-identified constrained area and had a

distribution factor above 3%. Seven Proposals were eliminated during this part of the evaluation process.

Additionally, three Proposals identified as duplicates of higher-ranked projects and were removed from

consideration. i
I

In total, 22 of the 33 Proposals from the Competitive Tier Reserve or release lists were moved into

the Primary Competitive Tier. Of those Proposals, four were submitted by Duke's Affiliated or DEP/DEC

team and were sent to the T&D Evaluation team for Step 2 evaluation. The remaining 18 Proposals were

required to provide Proposal security before advancing; 12 declined. The, six Proposals which provided

Proposal security were sent to the T&D Evaluation team for Step 2 evaluation. In total, 47 of the 57 DEC

Proposals in the Initial Tier Ranking were moved to the Primary Competitive Tier at a point in time in the

evaluation process. Of those 47 Proposals, 33 were third-party Proposals land were required to provide
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Proposal security; 21 declined. Ultimately, a total of 26 Proposals were sent to the T&D Evaluation team

for Step 2 evaluation.

3. DEP ;

The DEP Initial Primary Competitive Tier Included eight Proposals,| of which sixwere required to
post Proposal security and one declined. The remaining seven Proposals totaled 394.62 MW, just under

five times the DEP MW goal. The lA considered this to be a sufficiently robust set of Proposals and

therefore did not move any further Proposals Into the Primary Competitive Tier prior to the completion

of Step 2.

XI. STEP 2 EVALUATION PROCESS - T&D OVERVIEW I

I

The goal of the Step 2 evaluation process was to calculate the final Net Benefit ($/MWh) of each

Primary Competitive Tier Proposal. The main burden of this step was on the T&D Team to assign an

estimated upgrade cost to each qualifying proposal. The purpose of this se'ction is to document the steps

taken by the lAand the Duke T&D Evaluation team to complete thesystem[upgrade cost analysis for each
Proposal. This work was completed at the end of May 2019. This discussion Is presented as a chronology

of events, from those actions taken prior to Proposal submission. From this process the lA developed

recommendations for the T&D evaluators to be employed In Tranche 2.
j

A. ACTIVITY PRIOR TO PROPOSAL SUBMISSION
I

1. Portfolio Study Example |
i

MPs expressed Interest In learning more about the methodology the lA planned to use to

complete the portfolio analysis. Such analysis was critical as multiple Proposals competed for the same

network resources, thus necessitating allocation of line capacity between competing Proposals.

The lAprepared an example of Its approach to portfolio analysis, based on previous engagements.

This example was specific to the Duke CPRE process. In early September 2018, this example was reviewed

with the Commission Public Staff and with Duke personnel. This review resulted in several modifications

that betteradapted the analysis forthis project. The portfolio study examplle was finalized onSeptember
19, 2018, and posted on the lA website Document page. |

Separate Competitive Tiers were established for DEC and DEP by the lAand shared with the T&D

Team to begin the Step 2 analysis. The Step 2 process Included an analysis of potential electrical

interdependency of these Proposals was performed. It was apparent from a review of the Points of

Interconnection ("POI") specified by the MPs that several of the Proposals In the Competitive Tier were

electrically interdependent. The potential system Impact of Interdependencles were Identified as the

system upgrade costs for each Proposal were determined. The maps below show the geographic location

" The Duke T&D Evaluation team members all completed the separation protocol jtrainlng and executed a
confirming affidavit. No member of the T&D Evaluation team had Involvement with the development of any
Proposal from the Duke Companies Proposal Team or any affiliate of DEC or DEP that submitted a Proposal.
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of the selected projects, and there was no electrical Interdependency among the final Proposals, thus,

sharing of network upgrade costs between Proposals was not needed.

2. Transmission Guidance Provided to Bidders

The T&D Team created a locational guidance document for MPs to better understand the

available transmission capability and assist them in selecting viable points of interconnection. This

guidance Is included as Appendix B and was part of a webinar presented on May 10, 2018. A copy of the

materials was available on the Document Page of the lA Website.

Notwithstanding the locational guidance, several MPs proposed non-late stage facilities in areas

that were identified as constrained. The lA will not speculate on why an MP would participate in CPRE

knowing their project was in a constrained area and therefore would have transmission upgrade costs

assigned. Figure 33 below Is a map of all DEC Proposals and the pre-identified constrained areas. Figure

34 shows all winning Proposals in DEC. Note that all winning Proposals were outside of the constrained

areas. One successful DEP Proposal will interconnect at transmission level service and is shown in Figure

35. This was a late stage project.

Figure 33

DEC Finalisi Proposals

Figure 34
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3. Distribution Guidance Provided to Bidders

MPs were advised that projects smaller than 20 MWwould be evaluated as requiring distribution

level service. Locational guidance was provided for projects that could interconnect at distribution level
via materials posted on the lA Website or linked from the Website, as well as during the May 10, 2018
webinar. Specifically, a document entitled "Method of Service Guidelines" was identified by Dukeand a
link to the materials was included on the lA Website.

One of the two DEPwinners is a 7.02 MW project that will interconnect at distribution level. The

maps shown in Figure 35 and 36 show this project's location in a constrained area. The project was in the
final Competitive Tier because it is well priced and a "late stage" project, meaning the MP accepted

responsibility for system upgrade costs in the Proposal and only minor additional costs were imputed to

the Proposal.

Figure 35
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DEP Winners
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Figure 36
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B. FLOW CHART OF STEP 2 '
I

In response to a request from the Commission Public Staff, the lA produced a flow chart showing

the iterative approach to this cost determination was formulated. This flowchart was provided on the lA
Website on September 19, 2018, and is included as Appendix C.

The flow chart was shared and discussed during face to face meetings with the subject matter

experts on the T&D Team. As the team name suggests, Duke personnel wjth subject matter expertise in
the areas of either transmission or distribution were assigned to the team. ^During the Step 2 evaluations.

Proposals were separated depending on whether the associated projects would interconnect at either

transmission or distribution levels and were reviewed by personnel experienced in the respective areas.

The flow chart was followed throughout the actual analysis of Proposals to ensure that all Proposals were

evaluated using the same process and standards. |
I

C. ANALYSIS REPORT FORMAT

As part of the practice of treating each Proposal in a fair and equitable manner, a standard

document was used to record and present the analysis results for each Proposal. A draft standard

document was presented to both T&D Teams for consideration and modification. A mock Proposal was

selected, and the Distribution team completed an example analysis to test the applicability of using this

standard format. This example was shared with the T&D Team which adopted a similar approach.
I

D. COMMUNICATION DOCUMENTATION |
I

After the Proposal submission period closed on October 9, 2018, a "T&D EVAL" folder and

confidential Message Board was opened on the DEC Silo of the lA Website for data sharing with the

members of the T&D Evaluation team. This platform ensured that the exchange of files, and the file
i

contents, had a time and date stamp, and that all Proposal data was shared securely. All members of the

team shared access to these files, and this process continued until the ranking of the Competitive Tier

became final. i
I

At the same time CPRE Proposals were being evaluated, the day to day operation of Duke

transmission continued. Some Duke Account Managers had dual responsibilities in addressing non-CPRE

requests for transmission service and being on the T&D Evaluation team. To avoid even the appearance

of CPRE ranking information being released, the lAWebsite provided restricted access to separate folders,

thereby isolating evaluation information access on a "need to know basis." This approach prevented Duke

Account Managers from viewing ranking information of Proposals, while the T&D Evaluation team, via a

confidential file system, received the information needed to complete!evaluations. These files are

preserved on the lA Website for future review and confirmation. !

Beginning on October 9, 2018, all voice or email messages between the lA evaluation team

members and the T&D team were documented in a communication log with dally postings to the

confidential evaluation files on the lA Website. Communication recordsiwere organized by week and

posted to the "T&D Communication Log" folder on the Evaluation page of the lAWebsite.
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All direct communication from members of the T&D Evaluation team to MPs concerning CPRE

topics was prohibited. Instead, T&D Team members were instructed to provide questions to the lA, who

in turn posted them on the confidential Message Board of the Website. This ensured complete

documentation of all exchanges. There were no observed instances of MP^s inappropriately approaching
T&D Evaluation team members.

E. LATE STAGE PROJECTS

I

Late Stage projects were recognized in Tranche 1 as a special class |of Proposals. To qualify for

late stage status, a project was required to have an executed state jurisdictional Facility Study agreement

as of the date of Proposal submission. A project that obtained Late Stage status retained its original

queue position and original network upgrade costs, if any, even if it was not selected as a winning project.

Late Stage status was an advantage for a project with little to no network upgrade costs identified in their

existing System Impact Study. For a project already assigned significant network upgrade costs, foregoing

LateStage status allowed for sharing of costs in the CPRE pooling process! The advantage to LateStage
1

status was that a project retained Its original queue position, even if it was not selected as a winning

project.
j

Considerable discussions and interactions by the lA and Account Managers, Duke attorneys, and

T&D Team members was necessary to make determinations as to Late Stage eligibility. Numerous

questions and confirmations required MP's responses on the Message Board because of confusion about

some projects. This process started in mid-October and was not competed until mid-December.

I
F. INTERCONNEaiON VERIFICATION AND VALIDATION j

The process of verifying and validating the information submitted by the MPs proved to be

arduous due to confusion about queue identification numbering, whether projects were FERC-

jurlsdictional, and the precise POI of projects. The lA managed the confirmation process with assistance

from Account Managers, T&D Team members. Duke attorneys, and the MPs. Because the identity and

location of projects proposed into the CPRE program was to remain unknown to most Duke personnel,
including those on the Duke Evaluation Team, information from Proposals was only provided when there

was uncertainty about a Proposal, and then only to the Duke personnel with subject-matter expertise to

assist the lA so the required separation protocols were maintained. Proposal verification started shortly
after the close of bidding in October 2018, and continued into mid-Januafy 2019. Those issues needing
verification and validation are discussed below. I

j

1. Facility Study Agreement Status !

There were several instances where the facility study agreement for a project was executed by

the developer, but the final acceptance was not executed by Duke. In other instances, the study was not

complete, though the MP contended that it was. Each of these instances had to be resolved before a

Proposal was included inthe Step 2 evaluations. '
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2. Project Size

The CPRE maximum Proposal size for transmission connection was 80 MW; the distribution

connection maximum was 20 MW. Project size was established in the interconnection request and could

not be expanded, but could be reduced up to 10 percent. Confusion concerning project size was largely

a result of lack of specificity on the Proposal form. Instead of using a uniform term, such as "Project Size,"

the Proposal form required "capacity" size in different contexts. In cases where the Proposal form

intended for MPs to submit project size, some bidders submitted nameplate MW, inverter capacity, or

output MW to POI, resulting in inconsistent project capacity data. The appropriate MW capacity was

established by the T&D Team through interaction with the MP on the Message Board. As a result of this

process, this section of the Proposal form will be revised forTranche 2 {"Lessons Learned").

3. Transition from FERC to State

There were several examples where MPs desired to transition their FERC projects to State

jurisdiction In order to participate in CPRE. This transition involved consultation with Duke attorneys for

verification. Additionally, there were instances in which proper paperwork had not been filed to

accomplish this transition, or the projects did not qualify for State jurisdiction. In each instance, the MP

was informed of the final determination and did not challenge the result.

4. Queue History

The online Proposal form required identification of the queue number associated with the project.

There were numerous instances where the MP used a queue number that was no longer valid, used the

same queue number for multiple projects, or used a queue number that was invalid. In some instances,

the MP presented the queue number provided by a Duke account manager, though it was determined

the queue number was invalid. Similarly, there were Instances of confusion as to the appropriate queue

number to be used among differing Duke options and the FERC queue numbering system. The lA and the

T&D Evaluation team resolved each issue prior to the start of the Step 2 evaluations, and prepared revised

protocols for assigning queue numbers so the confusion will not reoccur.

5. Ownership Transition

It is common for some developers to initiate project development and then sell their project to

another MP prior to completion of the project. Ownership transfers are required to be filed with Duke.

Unfortunately, the documentation of ownership transition was not always filed or recorded properly.

Each instance of inaccuracy in ownership documentation was investigated by the lA and the T&D

Evaluation team and proper documentation was recorded prior to the start of the Step 2 evaluations.

6. Analysis Uncertainties

The T&D Evaluation team and the Account Managers identified several Proposals where the

RFP data did not align with the existing information for the project. These included two Proposals which

required clarification on their ability to successfully interconnect at the POI indicated on the Proposal

Form, two Proposals where the intended POI was unclear, and several Proposals where the size presented

on the Proposal Form differed from what was given at other points in the submission process.
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7. Concluding Proposal Cures

The initial cure process was crucial to attaining the basic Proposal data needed for the ranking

process. The majority of this work was completed by mid-November 2018, which allowed the Proposal

ranking process to go forward. A few cures remained that were resolved in mid-December. These

remaining issues did not delay the initial ranking analysis but did modify subsequent rankings.

As the Proposal cures were being resolved, it proved a challenge that Account Managers were not

privy to the Proposal ranking data. Account Managers could only respond to specific questions from the

T&D Evaluation team, and were also hampered in completing their daily tasks by their lack of CPRE

Proposal knowledge. Both the T&D Evaluation team and the Account Managers were disadvantaged by

this lack of shared knowledge.

G. STEP 2 PROCESS

1. DECTransmission Proposals

At the conclusion of Step 1, Proposals were selected by the lA and sent to the T&D Team to begin

Step 2 analysis starting on November 22, 2018. 18 Proposals totaling approximately 800 MW were

included in the initial Step 2 analysis.

For each Proposal reviewed in Step 2, only information necessary to determine system impact

cost was extracted from the Proposal submissions and provided to the T&D Team, and no Proposal pricing
or calculated net benefit was provided. The information provided to the T&D Team is listed in Figure 37.

Name

x_1l8-01_Facility_Description

xJ18-01_Project_Map

^ x_118-01_Sing(e_Line
^ x_118-01_&ngle.Line.Dr8»ving
^ x_118-01_Site_Description
^x_118-01.Srte.P!an
8? x_118-01_Transmission_Proj«ct

Figure 37

Date modified

11/21/201812:23...

11/21/2018 3:26 PM

11/21/201812:21 ...

11/21/201812:21...

11/21/201812:22...

11/21/2018 3:26 PM

11/21/2018 12:22...

Type

Microsoft Word D.

Adobe Acrobat D..

Adobe Acrobat D..

Adobe Acrobat D..

Adobe Acrobat D..

Adobe Acrobat D..

Microsoft Word D.

Size

121CB

410 KB

460 KB

460 KB

29 KB

492 KB

22 KB

The T&D Team reviewed the contents of these files and identified issues for which additional

information was needed from the MP. The T&D Team shared requests with the lA via a confidential

Message Board on the lA Website and the lA, in turn, interacted with the MP to collect the Information

and pass It to the T&D Team. ^ This approach ensured that the T&D Team did not to have direct CPRE

correspondence with the individual.

Some requests were made via email and were then recorded in the communication log
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2. DEPTransmission Proposais

Proposals for DEP were selected and sent to the T&D Team. Eleven (11) Proposals, totaling over

700 MW, were sent on November 29, 2018 with the same data identified in Figure 37. The lA used the

same process as described above for collecting clarifying information fromjlVlPs when necessary.

3. Distribution Service Anaiysis

The two distribution Proposals in the Competitive Tier for DEC were delivered to the T&D team

on November 29, 2018 along with the Figure 37 data. j
I

H. THRESHOLD COST ESTIMATES

A review of the location of projects confirmed there were a number in the identified constrained

areas where system upgrade costs would certainly be incurred. To avoid excess analysis, the lA prepared

a table with an estimated maximum upgrade cost each Proposal could bear without exceeding avoided
1

cost. If the analysis indicated that a long transmission line upgrade or a significant substation would be

needed, the system upgrade costs were estimated and compared to this threshold values previously
calculated by the lA. This quickly eliminated Proposals that would beiabove avoided cost, thereby
streamlining the transmission analysis. |

j
Threshold values of 600, 1,200 and 1,800 megawatts were established and calculated. Theses

threshold values were established based on the 600 MW of CPRE generation that is to be added in Tranche

1. I

I. MEGAWATT REDUCTIONS AVAILABLE j

On the Proposal Form, MPs were asked if they would be willing to have their project sizes reduced

by up to 10% if interconnection constraints were present, without changing the associated decrement

price. This size reduction would not result in a change in the dollar per megawatt hour Proposal price. 31

MPs expressed their willingness to accept such a reduction if necessary. On December 12, 2018 a list of

MPs willing to accept a reduction was sent to both the DEC and DEP segments of the T&D Team to be

available should the lA determine it would be appropriate to reduce one'or more Proposal In order to

meet the Tranche 1 goals. The Tranche 1 evaluations were completed without the need to reduce the size

of any Proposal. i

J. BASE CASE FORMULATION |
j

1. Overall Base Case Discussion

The T&D Team reviewed and established the base case after receiving the listing of ranked

Proposal list on November 22, 2018. The process for confirming the base case required review of all

projects in serial queue, elimination of duplicate projects, and elimination of untimely projects.
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2. Review ail Projects In Serial Queue !
I

Initially Included In each base case were all projects with a queue position established prior to

October 9, 2018. Any project that bid into CPRE was removed from this Initial base case, with the

exception ofLate Stage projects. !

3. Eliminate Duplicate Projects |

Some developers held queue positions for the same project with different configurations, such as

different project sizing.Where there were multiple projects Identified forajslngle location, only one could

be built. Using engineering judgment, the lA and the T&D Team eliminated projects that could not

proceed. At the NCUC's May 2019 technical session the lA suggested thatj between 50% and 80% ofthe
projects Inthe queue would not be built. The lA believed that the base case should more accurately reflect

the projects likely to be built.

4. Eliminate Untimely Projects \

Tranche 1 required In service date, referred to as the Commercial Operation Date ("COD") of

January 1, 2021. However, the lA and the Duke Evaluation Team recognized It would be Inappropriate to
eliminate an attractive Proposal if it could be In serviceshortlyafter the expected COD date. Accordingly,
It was established that Ifa project could be completed by July 1,2021, It would be considered as reaching

a timely COD. Any project deemed not able to be In-service by this date could be excluded from further

consideration. The construction timeline used for this determination was the normal completion times

for the system components needed. The DEC T&D Team Identified the transmission upgrades required
for all Proposals analyzed. These upgrades were then evaluated and a determination was made as to

whether the necessary upgrades could be completed by the required date:
j
j

The realistic COD cannot often be determined until after the jnetwork upgrade equipment
requirements have been established. The causal connection between upgrades needed and the time

required to construct will be further discussed In more depth below.

5. DEC Base Case I
I

The DEC base case was formulated by excluding all combined cycle plants bid before October 9,

2018 that did not have an executed Interconnection Agreement. Subsequent studies of any plants

excluded from the base case were adjusted such that those generators were not responsible for the costs

associated with the upgrades caused by CPRE winners with later queue dates/positions. All other queued

projects that were not duplicates from the same project were Included In the DEC base cases.

Four transmission planning regions existed within DEC. Due to the size of DEC'S generation queue,

four base cases—corresponding to the four transmission planning regions—were created. Queued

generation on the seams of each region were Included In the respective jbase cases so as not to mask
potential Issues. The approach of using geographical groupings (based on|the existing regional planning
responsibilities) to create multiple base cases allowed for a systematic approach to assessing the Impact

of additional generation in different areas of the system. i
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6. DEP Base Case

I

The DEP CPRE Tranche 1 Base Case included all non-bidding and late stage requests, both FERC

and State, with queue dates through October 9, 2018. There was one exception; a gas-fired combined-

cycle plant which had a mutually exclusive alternative. Thus, combined cycle plants 0398 and Q399 were

included in the base case and Q428 was excluded.
1

Due to the significant amount of solar generation in DEP, impacts from additional generation span

theentire DEP region. Thus, all requests in DEP were modeled in a single pEP-wide base case.

7. Distribution Base Case

The Distribution Base Case differed from the others in that each' project was evaluated based
upon the loading of the line to which it was connecting and the substation loading into which the line

connects. |

K. COST ANALYSIS COMPLETED

The analysis approach evolved over time and was not finalized until mid-January 2019. The teams

and the lA were In agreement as to the components of the required analysis.

TRANSMISSION

1. Standard Analysis Results Document
I

The format for the analysis report was proposed by the lA, tested, and was utilized successfully

by the T&D Team as a way to document the analysis results for Proposals in the Competitive Tier. The

following topics are included in each bid interconnection cost analysis:

Proposal Information

Study Purpose

Study Conclusions

Interconnection Configuration for the

Proposed Proposal

System Location of Proposed Proposal

Analysis Structure and Assumptions

Transmission or Distribution System

Delivery Impacts

Transmission or Distribution Facilities

Estimate Including Upgrade Project

Description

Estimated Cost and Construction Time of

Network Imprbvements

Individual analysis reports were completed for each Proposal in the Competitive Tier.

2. Analysis Results for Each Proposal i
i

The T&D Evaluation team received the Proposal ranking in late November of 2018, 7 weeks after

the Proposal closing date. At this point, the analysis of the individual Proposals began. The analysis results

were produced in three steps: Analysis Content, Analysis Process and Results, and Track Progress and

Status for All Proposals. ;
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3. Analysis Content

The analysis content was driven by the bid analysis document. Each section of the analysis

document helped to form the basis for the necessary network upgrades for each Proposal. To help the

T&D Team understand and produce the required analysis and documentation of the analysis results, the

lA met with the team approximately once a week. Each meeting had predetermined discussion topics

that led to individual assignments, with results covered in subsequent meetings. These meetings began

in February of 2018 and continued through mid-May 2019.

4. Analysis Process and Results

a. Evaluate in Ranked Order

The process for determining costs for each Proposal started with their ranked order. Proposals

that were highest ranked had the lowest Proposal costs and were studied first; each Proposal was

analyzed individually.

b. Apply Distribution Factor Test

Ifa Proposal location was within a previously identified constrained zone, a quick test was applied

to determine whether the loading of constrained lines was likely to be too high as a result of connecting

said project. Bidding into a constrained area did not disqualify a Proposal from being selected.

The Distribution factor ("DFAX") is a measure of the percentage of a facility's output that flows on

a transmission element. Three percent (3%) is a commonly accepted threshold in the industry for

assessing whether generators, loads, or transfers may materially impact the flow on a line or transformer.

Proposals in pre-identified constrained areas were screened against a 3% DFAX threshold on

constrained facilities. Proposals that had > 3% DFAX on one or more constrained facilities in a pre-

identified constrained area were excluded from further evaluation. The basis for this exclusion was

unrelated to any impact on the cost of the Proposal (cost of upgrade may be spread across multiple

projects) and was solely based on the inability to address constraints by July 1, 2021. While CPRE did not

prohibit submission of Proposals in constrained areas, CPRE supporting documentation (i.e. locational

guidance) indicated that Proposals in these constrained areas would have an Increased likelihood of being

subjected to system impact upgrades based on the level of activity In the queue. Proposals that did not

have > 3% DFAX on one or more constrained facilities In a pre-identified constrained area were further

evaluated, however projects whose necessary upgrades could not be completed by July 1, 2021 were

removed from consideration.

c. Apply Standard System Planning Models

Both thermal overload and reactive capability analyses were completed using standard System

Planning guidelines and models. The results of these analyses were reported in detail in the standard

document for each Proposal. Four DEPProposals completed bid analysis documents: two for distribution

projects and two for transmission projects. Twelve bid analysis documents were completed for DEC

Proposals: all were transmission projects.
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1

d. Determine Network Upgrade Equipment Requirements
I

The analysis indicated whether there were any electrical deficiencies following the addition of the

bid project. From there, the network upgrades needed to replace the deficiencies were determined.

Standard unit cost tables were prepared based upon a project's completed history. The standard costs

were then applied to each Proposal using the same costs for each construction unit for each Proposal.
I

e. Evaluate Impact on Commercial Operating Date of Upgrade Requirements.

After the extent of the upgrade requirements was known, the tirne taken to complete the field

construction was predicted. It was important to understand this length of time when determining
whether a Proposal could be operational by the time required in the RFR. The standard Proposal cost

analysis document did not adequately recognize the importance of the construction timing requirement;

the evaluation team suggests changing this document for Tranche 2.
i

f. Complete Reactive Capability Evaluation i

The check performed by Duke Energy transmission planners was to confirm the plant design

provided by the developer, or to advise the MP on the MW limitation.

Note that the DEC and DEP power factor requirements were,published on OASIS in their

respective Facility Interconnection Requirements documents. Developers jwere expected to design their
plants to meet these requirements. The check performed by Duke Energ^ transmission planners was to
confirm or correct the plant design provided by the developer. i

The Evaluation Team also conducted a reactive capabilityevaluation. The following is an example
of language used in one of the reports; "The maximum allowable size for a capacitor bank associated with

a facility was 3.3 Mega-Volt Amperes Reactive ("MVAR"), which allowed the MP to compensate only for

plant losses. \A/ith or without a 3.3 MVAR capacitor bank Installed and in service, the requested MW
I

output met the reactive" capability requirements set forth in DEC's FCR document, and the reactive power

range was between 8.9 MVAR lagging and 5.6 MVAR leading.

g. Track Progress and Statusfor Ail Proposals ;

Duringthe Proposal cost evaluation process, it was necessary to track status and progress for each

individual Proposal. Individual records were maintained for DEC and for DEP. For all evaluation

participants to have equal access to the same data, these files were maintained centrally and made

available to authorized individuals on a regular basis. '

DISTRIBUTION j
1

As discussed below, there were three distribution Proposals that were bid into DEP: 67-

01, 67-02, and 83-04. There was one such Proposal In DEC: 118-04. ; The process for considering

distribution Proposals differs from the method that was used for transhriission Proposals and will be
covered separately below. !
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1. Analysis of Distribution Content

The distribution Proposals were restricted to a maximum of 20 MW and were required to connect

at a distribution voltage. Because of their smaller size, distribution projects fit Into more locations on the

electric system. Thus, these projects were evaluated on the impact that they would make on a single

circuit or on a single substation. Once the Proposal location was known, the analysis of electrical impact

could begin. Distribution Proposals were also evaluated for their power flow impact on the transmission

system. The same report document outline used for transmission was also used for distribution, but the

smaller sizes of the distribution Proposals led to differences in analysis content and emphasis.

2. Distribution Analysis Process

The Distribution evaluation team had only four Proposals to evaluate. Coupled with the smaller

amount of required analysis, this resulted in a significantly smaller workload. To assist in providing

guidance for the Distribution team, the lA participated in team meetings approximately every other week.

Discussion topics were prepared by the lA, which led to specific assignments and follow up Items.

The overall analysis process, despite its smaller scope, was quite similar to that followed by the

T&D Team. For example, the distribution analysis process was driven by the documentation requirements

of the analysis template. The Distribution team was the first to thoroughly test the viability of the analysis

document format.

L. VERIFICATION OF COST ANALYSIS RESULTS

One of the lA's critical responsibilities was ensuring that all MPs were treated justly and evenly.

Additionally, the analysis process needed to align with industry standards and conform to normal

evaluation processes used by Duke. The verification process began once all bid evaluation results were

available. In mid-April 2019, the lA sent a request for In-depth verification data to both the Transmission

and Distribution analysis teams, and the subsequent verifications occurred separately.

TRANSMISSION ANALYSIS VERIFICATION

As a part of the verification process, the Evaluation teams, through the lA, made informational

requests of the MPs and used their responses to develop transmission network upgrade costs specific to

each individual bidder. These requests were organized to investigate three main Issues: Basis for Standard

Costs, Testing of Load Flow Results, and Distribution Factor Validation.

1. Basis for Standard Costs

A review of the standard cost units applied to the network upgrade costs for the individual

Proposals showed that "Modify Relay and Communication Equipment" was by far the most used cost.

Thus, it was selected as the unit for more in-depth analysis.
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DEP transmission Proposals did not have any upgrade cost adders for the two Proposals analyzed.

Therefore, the focus was on DEC for this analysis. In the 12 winning DEC Proposals, the cost for

communication equipment applied to the Proposals differed asfollows: i
j

• 4Proposals connecting at 100 kV had costs of $225 K !
• 1 Proposal connecting at 44 kV had a cost of $192 K

• 6 Proposals connecting at 100 kV had costs of $450 K '

A request was made of the T&D Team to provide an explanation of these differences. Their

response is provided below: !

Only 2 of the 12 bids (83-06, 83-07) had scoped estimates since they had completed

Facilities Study (and an executed lA). The other 10 bids relied on the standard cost

templates/or which there isn't really a "standard" cost ; when it comes to

relay/communication modifications since those are project and station specific. The per
station estimate in the standard cost template is high more often'than not but does not
exceed the per station estimate associated with 83-07. Furthermore, some of the bids are

on radial lines and others are on network (or network capable) lines, which influences the

number of stations to which project may need communication.

For the purpose of CPRE, a $225 K estimate is indicative of

communication needs to a single station, whereas a $450 K

estimate is indicative of communication needs to two stations.

Any other estimates are indicative of a scoped estimate rather

than an estimate based on the standard cost template.

As solar projects completed Facilities Studies, the

relay/communication modification estimates likely lowered as a result of

having more points of data. Nonetheless, any estimate was subject to

project/station specific variance that could not be determined until

detailed scoping and estimating has occurred, which did not happen until

after a System Impact Study was performed. Recent Facilities Study

Estimates are provided in Figure 38.

The above explanation speaks to the variability of

communication costs and showed that in many cases modifications were

needed at multiple stations. The table provided illustrates actual data

was variable but within the range of the standard cost for the "Modify

Relay and Communication Equipment Standard".

2. Testing of Load Flow Results
i
1

A second area that was identified for more intensive investigation was the load flow results for

two Proposals, one Proposal (143-05) that was selected as a winning bid and one Proposal (234-02) that

Figure 38

Queue tt Estimate

NC2017-03020 S73.569

NC2ai7.03020 573,569

NC2017-03016 552,728
NC2017-03016 552,728

NC2017-030D9 557,380
NC2017-03009 572,702
NC2017-02981 525,742
NC2017-a2981 525,742
NC2017-02980 538,924
NC2017-02980 538,924

NC2016-02976 $117,450
3164 596,689
3164 5126,241
3164 5110,437
8346 5141,620
10191 5117,321
10191 5100,120
10191 583,274

42690 595,508
42690 595.855

42696-01 5423,844
42893-01 576,520

42893-01 542.435
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was not selected as a winning bid. A request was made by the lA to provide the load flow results for

Proposal 143-05. An excerpt of the provided load flow is shown in Figure 39.

Each line of the table contains information associated with an identified contingency; the green

area includes Proposal 143-05, and the blue area contains the base case data. The "% Diff' column

contains a calculation that provides a delta between the individual contingencies with and without the

addition of the generation addition of Proposal 143-05. Note the little difference and thus little system

impact as a result of the addition of this Proposal.

2021s CPR£ 143-05
Pf©-Cont Posi-Con' Percent

Figure 39

Occurrmces
2D23i£EBEBasB

Rating .Fte-ContPQstrCoo' geiaeoLOoourreooe* y.OH.NevRating Rating
117 117 35.3 108.3 90.1 - - - - -

24.2 24.2 10.9 219 90.3 _ 24.2 10,9 219 90,3 _ 0

42.3 4Z3 19.4 39.4 917 - 42.9 13.4 39.4 917 - 0

42.8 42.3 19.3 39.4 918 - 42.3 13.3 39.4 918 - 0

85 85 38.3 78.6 9^5 - 85 38.3 78.6 92,5 - D

85 85 38.3 78.6 92.5 - 85 38.3 78.6 3Z5 - 0

84 84 33.1 78.6 33.6 - 84 39.1 78.6 33,6 - 0

84 84 39.1 78.6 93.6 - 84 33.1 78.6 33.6 - 0
22.3 22.3 10.4 213 95.8 - 2Z3 10.4 219 95.8 - 0

42.1 42.1 23.6 40.6 96.4 - 42.1 23,6 40.6 96,4 - 0

183 183 70.9 167.1 913 - 183 70.9 167.1 914 - 0.1

123 123 74.4 119.8 92.1 - 129 74.5 120 92,3 - 0.2

41.6 41.8 25.9 38.6 95.1 - 416 25.9 39.6 95,3 - 0.2

41.3 413 28.8 418 99.7 419 28.8 418 99.9 - 0.2
232 232 154.2 266.7 30.4 - 292 155 268.1 30.3 - 0.5

232 232 154.2 266.7 ^3.4 - 292 155 268.1 90.9 - 0.5

85 85 38.3 78.2 32 - 85 38.3 78.6 92.5 - 0.5

84 84 33.1 78.2 33.1 - 84 39.1 78.6 33.6 - 0.5

The losing Proposal, 234-02, was also examined for analysis accuracy. A report produced by the

T&DTeam shows the comment below for Proposal 234-02:

The tap line that 234-02 (83-10) and 336-03 are proposed on cannot accommodate both

projects. If both projects are built, the project deemed to have the later queue position or

to be less favorable will have to upgrade nearly 5 miles of 100 kV with an assumed cost

on the order of $7.5 MM. Either project is also subject to constraints that have been
identified on the DUK/SCEG interface that would require an Affected System Study with

SCEG to determine potential adverse impacts on a neighboring system. The upgrades on

the DUK side of the DUK/SCEG interface cannot be completed by 7/21.

The requested load flow results for this Proposal, which are included below, illustrate the overload

condition.
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Figure 40

Monitored Eiement Contingency Iterit Fknvinit

306001 aOARK H US 30SS84 3BIGC0WHEADP 115 1 CURKHIU.-JST MCCRMCK 119 217J Clark Hill 115 kV

309800 3MCC0RMICXPV 115 339150 3iST-SC 115 1 CLARKHia-CH BGCWHD 119 217.5 Clark Hill 115 kV

306242 BUSH RIV 100 308226 NEWBERRYPV(A 100 1 CUNTONB AN6SB 65 106.7 Champion 100 kV

306242 BUSH RIV 100 308579 TRJNnYPV 100 1 CHAMPIONWH-BR N^RRY(D) 146 234.8 Champion 100 kV

3062323BUSHR 115 3078923NVVBYC6 115 1 NEWBERRYWA . » 123^ Newberry 115 kV

The results shown on line 5 at the bottom of the chart indicate that the Newberry - Bush River

115 kV line would be overloaded following the addition of this Proposal.

3. Distribution Factor Validation

The previous section discussed the application of the distribution factor, specifically how any

distribution factor over 3%was an industry accepted indicator of significant contribution. Continuing with

the analysis of failed Proposal 234-02, the lA requested distribution factor calculation results for the

Newberry - Bush River 115 kV line. The chart below shows the distribution factor calculation results for

each of the five lines shown in the table above.

M. STEP 2 PROCESS CONCLUSIONS

Based upon the entire body of work that was required to complete the system upgrade cost

analysis for both transmission and distribution Proposals, the following conclusions are offered:

• The analysis process was the same for all bidders, being evenly and fairly applied to all Proposal s

• The T&D Team successfully adopted the standard Proposal cost analysis report format suggested

by the lA. Modifications were identified by the team and were incorporated into the final

document. These modifications were made to tailor the format to Duke requirements and

standard practices.

• All T&D Team members worked well and focused on the tasks required to produce Proposal cost

analysis results in a timely manner. Sufficient resources were available to complete the

required tasks.

• The lA felt that communication with both teams and with the Account Managers was open and

honest with a joint dedication to achieving quality and timely results.

• The verification tests proposed by the lA demonstrated a firm foundation for accurate cost

analysis.

• CPRE tranche 1 was an excellent learning experience. Participants were open to suggested

modifications in approach and were willing to attempt alternative solutions. The resulting

analysis process will serve as a solid foundation going forward.
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XII. SUBJECT MATTER AREAS

A. LEGAL TEAM REVIEW

The lA's legal team performed several tasks forlranche 1 of the CRRE program. Priorto Proposal

submission, the legal team prepared a Site Control Acknowledgement Affidavit. Following the Proposal

closure date, the Legal Team reviewed the following documents for completeness: Site Deed, Site Lease,

Site Control Acknowledgement, Title Insurance Copy, Title Insurance, Title Insurance Report, Boundary

Survey, Description of the Site, Easements, Environmental Students, Facility Descriptions, Facility Permits,
Other Permits, the Project Map, Project Map with Landmarks, and the Sitemap.

A compilation of this review was organized and submitted to the lA. Based on the Legal Team's

review of the documents, the Proposals were scored by category as follows: permitting will be complete

at the commercial operations date, project site control for the full term, and site control to the point of

theinterconnectivity. The Legal Team reviewed the above documents again;foraccuracy and to determine
I

how they scored. A large portion of the Legal Team's time during the scoring process was spent reviewing

easements for the transmission path and looking at leases and,deeds to verify control coincided with the

duration of the project.

B. FINANCIAL TEAM REVIEW i
♦

The Financial review conducted for CPRE Tranche 1 evaluated jthe credit-worthiness factors
Identified in the RFP (see Appendix F, item 6 - "CreditWorthiness"). The purpose of the financial review,
as stated in the RFP,was to determine the "financial assurances to meet schedule and milestones in PPA."

The credit worthiness of a Proposal was assigned five percent of the Proposal score, equal to 50 points of
the total maximum score of 1000 points. i

The financial review compiled information from the Proposal including information regarding
ownership, plans for Proposal and performance security, and credit ratirigs. The Financial Review was

conducted on all Proposals that advanced to the Step 2 evaluation. Given that Proposal security was

required for all third-party Proposals that were advanced to the Step 2 evaluation, Duke's credit

requirements and potential damages were secured by the Proposal security:
(

Proposal Security Amount represents a fair and reasonable pre-estimation of the

damages due to Duke Energy../' and "represents a reasonable estimate of Duke Energy's

losses in the event of (i) Bidder's withdrawal of the Bidfollowing its selection forfurther

evaluation in the Step 2 Evaluation Process, or (ii) Bidder's failure to execute the

Agreement with Duke Energyfor the Bid if selected as a winning. Proposal or failure to

provide Performance Assurance as required under the Agreement!

The Financial Review assigned points based on the method of Proposal security selected by each

MP advanced to the Step 2 evaluation. Credit-worthy MPs were assigned the maximum score (50points).
Non-credit worthy MPs were evaluated based on the various forms of Proposal security (cash. Letter of

Credit, or Surety Bond) submitted to ameliorate credit risk. A non-creditworthy MPwho posted cash for

the Proposal security was assigned 50 points. A non-credit worthy MP who posted a Letter of Credit or a

Surety Bond for Proposal security was assigned 45 points. Bidders who dropped out of Tranche 1 for

failure to post Proposal security or for other reasons were not evaluated, i
*

ACCION GROUP i
50

244 North MainStreet • Concord, NH 03301 • Phone: 603-229-1644 • Fax: 603-225-4923 • advisors(S)acclongroup.com



C. PROJECT SUFFICIENCY TEAM REVIEW !
t

The lA Project Sufficiency Team was responsible for performing a detailed technical evaluation of

each Proposal. The technical evaluation included a complete review of the project design and equipment

specifications as well as a review of the experience of the MP's Project Team. This due diligence review

was completed to confirm that any project the lA recommended for a PPA was technically capable of

providing theservice proposed. |
I

To begin the evaluation, the PST reviewed each submitted Proposal form and Identified the "pre-

coded" data fields In the on-line Proposal form needed for evaluation of the project. The lA created an

Evaluation File system, which was then used to develop a file repository for the PST evaluation of

individual Proposals. The "Custom Reports" tool on the lA website was utilised to draw relevant data from

each submitted Proposal. I

The PSTdeveloped five custom reports:

1. Generating Facility (technical description of the site)

2. Solar Design (design and equipment specifications)
I

3. Storage Design (design and technical specification)

4. Project Status Summary

5. Proposal Summary

The PST also reviewed documents uploaded to the CPRE website by MPs, which included:
Description of the project site
Facility Description
Inverter Warranty

Operations (project costs)
Project Map
PV Ongoing Maintenance

Single Line Drawing

Site Map I

Site Plan i

Solar Information

Specification Sheet (solar panels)
Storage Spec Sheet
Storage Experience

Renewable Facilities Experience

In Its Initial examination, the PST reviewed each Proposal and its associated uploaded documents
to determine whether the response was "complete and conforming," that is whether It provided all of the

required information and met the RFP criteria. The PST found a numberof deficiencies or questions about

the project design. For example, some of the MPs entered the total installed DC rating in MW DC Instead

of kW DC. In some instances, data entries were left blank or the Information that was entered required

clarification. In each case where deficiencies or questions were noted, the PST posted messages to the

MP's confidential Message Board providing the MP the opportunity to cure or clarify the information

provided. Ultimately, all of the submitted Proposals were corrected and deemed conforming. No

Proposals were rejected In the Initial review and no Proposals were withdrawn by an MP.

Following the preliminary ranking of complete and conforming Proposals, the PST proceeded

through its evaluation in the Initial Tier Ranking order. All Proposals were reviewed for the sufficiency of

the project, with projects receiving a full technical review as they were included in the Competitive Tier.

This approach permitted the best-ranked Proposals to proceed to the Step 2 review without delay, and

those drawn from the Competitive Tier Reserve were reviewed sequentially.
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The PST completed the relevant sections or subsections of the Sample Scoring Sheet for each of

the Proposals. The PSTaddressed the following subsections: Experience of the Project Team, Equipment

to be used. Required Control Equipment, and Quality of Project Design. A complete breakdown of scoring

requirements can be found in Appendix F of the RFP.

Xlll. ACQUISITION PROCESS AUDIT

A. OVERVIEW 1

The lA conducted an audit of the CPRE Tranche 1 Asset Acquisition program. The Asset Acquisition

program was designed for Duke to acquire Renewable Energy Resources consistent with the CPRE

requirements to be developed through either a Renewable Resource Asset Transfer plus Engineering

Procurement and Construction ("EPC") agreement, a Build Own Transfer ("EOT") agreement, or a

Renewable Resource Asset Transfer Agreement. The DEP/DEC team could submit Proposals " chosen to

be sponsored from the Offers presented on the AA Silo of the lA Website, and projects to be developed

directly by Duke. Proposals for direct development by Duke were required to be submitted no later than

October 8, 2018, which was at least one day before other MPs. The deadline for developers to submit
Asset Acquisition Proposals was October 9, 2018. Asset Acquisition Proposal were evaluated by the

DEP/DEC team and If selected, were converted by the DEP/DEC Team into a $/MWH price that was

evaluated by the lA In the same exact same manner as other PPA proposals. The DEP/DEC team was

required to submit Its sponsored Asset Acquisition proposal via the lA Website on November 16, 2018.

The time between October 9, 2018, and November 16, 2018 was used by the DEP/DEC team to evaluate

the Asset Acquisition Proposals. |
Proposals for sponsorship by the DEP/DEC team were Identified to the lA and the Proposal data

was directly transferred to either DEC or DEP, as appropriate. This transfer avoided errors in the transfer

of data and ensured that each sponsored project was evaluated with data presented to the DEP/DEC team

by the developer. ^

The DEP/DEC team selected five projects Duke would agree to acquire and sponsor in CPRE. Once
submitted on the lA Website by the DEP/DEC team, the sponsored projects were evaluated using the same

standards as all other Proposals. The lA's initial ranking of Proposals was adjusted once the sponsored

projects were received and evaluated. !

The AA Audit focused on the review of the design and execution lof the Duke AA program. The
review of the Duke Evaluation process Included meetings with the Duke DEP/DEC Team to confirm the

data collected on the lAWebsite was consistent with the Information necessary for the DEP/DEC team to

review offers from developers during the development of the on-line Proposal Form and after offers from

developers. The criteria used by the lA in the review ofthe Asset Acqulsltjon Offers Included confirming
the Offer was In compliance with CPRE, whether the Offer would meet the Required Commercial

^®To avoid confusion, "Proposal" Is used for projects submitted in DEC or DEP. "Offer" is used for projects
submitted for acquisition consideration. I

I

I
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operating Date ("RCOD"), and whether the project was capable of operation within the CPRE

requirements

MPs were permitted to propose a project for a PPA and also to be acquired by Duke. Part of the

lA's review included comparison of the five Duke-sponsored AA Proposals that were sponsored with the

PPAsubmissions by MPs of the same projects. In every case when a project was proposed for a PPA by a

developer and also submitted as a sponsored project for acquisition, the Duke-sponsored Proposal was

found to provide greater Net Benefit.

B. AUDIT OBJECTIVE

As a requirement of the Duke CPRE Tranche 1, the lA performed an audit of the Duke Asset

Acquisition Offer evaluation, assessment, and selection process. This audit was to determine whether the

offers submitted to the Duke DEP/DEC team were complete and compliant with the CPRE requirements

for eligibility. Further, lA reviewed the projects selected for acquisition to determine whether the

DEP/DEC team materially modified the projects before submitting them into the CPRE program.

MPs could elect to submit Proposals for a PPA to DEC or DEP, as an Asset Acquisition Offer

conforming to one or more of the AA structures, or the MP could offer a project as both seeking a PPA

and an Asset Acquisition Offer. Twenty AA Offers were submitted in the CPRE Tranche 1. Figure 41

summarizes the submissions.

Figure 41

Buid OiMn Transfer

Proposed

Sponsored (OCC}

Sponsored (OEP)

C. THE AUDIT

Subsequent to the submission of projects being sponsored for acquisition, the lAAudit team met

with members of the DEP/DEC team for the purpose of reviewing the selection process. The review

included review of the criteria for selection, identification of the ranking of each offer, why certain projects

were not selected for acquisition, identification of any design change requested by the DEP/DEC team,

and final contracts with each project selected for acquisition.

Duke provided the following information to the lA:

• Evaluation Methodology Overview: described the process implemented to review, evaluate and

rank all AA Offers received. This included non-economic (technical) and economic evaluation
criteria.

• Assessment process summary: rank ordered the 20 AAOffers.

• Selection process for each of the five sponsored AA Offers.
• A summary of Capacity Cost in normalized $/MW AC, Total Energy in MWh, and COD for the 5

sponsored projects.
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The lA also reviewed the non-economic and economic evaluation criteria used in evaluation and scoring

for each of the 20 AAOffers and found the criteria to be appropriate.

1. DEP/DECTeam Evaluation Methodology Overview
i 1
I

The DEP/DEC team developed an evaluation process to review, evaluate, and rank the AA Offers.

This process included both a technical (non-economic) evaluation and an economic evaluation with

detailed criteria and a point system to score each Offer. The technical evaluation was used to assess the

Offers to determine if the Offer met development, technical, and quality standards. An economic

evaluation was conducted only Ifthe Offer passed the technical evaluation;.
I

The criteria for the technical (non-economic) evaluation Included: i
I

I

a. Status of site control !

b. Quality of system design (optimal DC/AC ratio, NCF, constructability)

c. Design standards meet DEC/DEP requirements j
d. Zoning and entitlements/community outreach

e. Site investigation/environmental studies j
f. Project schedule '

g. MP experience

h. Status of interconnections i
(

Each of the non-economic criteria had a ten-point scoring system: All scores were multiplied by

five, with a total of 400 points available. A minimum score of 200 points was required for the non-

economic evaluation. If the resulting score was less than 200 points, the Offer was eliminated, and an

economic evaluation of the Offer was not conducted. If the Offer's score was greater than 200 points, a

detailed economic evaluation was conducted. '
♦

The DEP/DEC team conducted financial modeling using Inputs such as project capex, project

production estimates, and project operations and maintenance cost. The economic evaluation was

assigned a maximum point score of 600 points and the Offers were ranked based on the combined non-

economic and economic score of the Offer. The offers for acquisition by BpT or EPC were compared side

by side. The DEP/DEC team considered project risk, Including but not limited to environmental risk,

development risk, construction risk, cost and schedule risk. Eight Proposals did not pass the non-economic

evaluation and were eliminated. !

The final Offer selection was based on the combined economic and non-economic evaluations.

The Duke AA Evaluation Methodology was comprehensive and balanced.iThe CPRE guidelines included

examples of technical scoring criteria and the DEP/DEC team criteria were consistent with the CPRE

program guidelines. The non-economic criteria for the technical evaluation, including the weighting and

the scoring, were reasonable and appropriate to meet Duke's specification, standards, and quality for a

Company-owned asset. The scoring and weighting were similar to the scoring and weighting used by the

lA in evaluating and ranking the PPA Proposals; in both cases the non-economic scoring had a 400-point
I

maximum score and the economic score had a 600-point maximum. The AA evaluation criteria were

applied consistently to each of the 20 AAOffers.
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2. Assessment Process

The DEP/DEC team created individual Excel spreadsheets to document the evaluation and scoring

of each Offer. DEC received a total of six Offers and DEP received 14. From the 20 individual spreadsheets

the lA prepared a summary Excel spreadsheet of the 20 AA Offers in rank order that included the Offer

scoring, the disposition of the Offer, and highlights {notable deviant scores) of the reasons for the

disposition of the Offer. The Offers were ranked and scored as follows:
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Figure 42

M«ked Non-
Efonotak ma QtBcmtigsK MsooaMon

111-11 210 420 630

Secured proper zontng end permits
(2/10) - Sutus of Interconnection (0/10)

- Economic (7/10)
project was sponsored

11M2 265 360 625 Economic Cnteni (6/10) projea was sponsored

111-13 260 300 560
Status of intercofineaion (0/10) -

Economic Criteria (5/10)
projea was sponsored

111-14 250 120 370 Economic Criteria (2/101
project was not seieaed to

be sponsored

lll-lS 190 N/A Site investieabon - Interconnection •
Economy - (0/10) -

profca did not pass non-
econonc evaluation

111-16 135 H/A

Site Control - Quaiitv of system - Zorunf
Permits - Site Investigation -

Interconnection Study • Economic

Cmeria - (0/10) -

profea tM not pass non-

economic evaluation

Figure 43

PEP

Offer*

Non-
Economic Total Observations: Disoosttion

ii-i 200 480 680

Zoning permit - Site investigation •

Interconnection status -10/10)-

Economic Criteria (8/20)

project was sponsored

11-2 295 360 655
Interconnection Status (0/10) -

Economic Criteria (6/10)
project was sponsored |

11-3 250 300 550
Interconnection Status (0/10) -

Economic Criteria (5/10)
project was not selected

to be sponsored

11-4 300 240 540
Project Schedule (0/10) - Economic

Criteria (4/10)

project was not selected

to be sponsored

11-5 325 180 505 Economic Criteria (3/10)
project was not selected

to be sponsored

11-6 275 180 455
Project Schedule (0/10) • Econ^lc

Criteria (3/10)
project was not selected

to be sponsored

11-7 210 240 450
Interconnection Status (0/10) •

Economic Criteria (4/10)
project was not selected

to be sponsored

lt-8 225 180 405

Zoning permit • Site Investigation -

Interconnection Status - (0/10) -

Economic Criteria (3/10)

project was not selected

to be sponsored

11-9 190 N/A 190
Site Control • Site Investigation - Project

schedule (0/10)

project did rtot pass non-

ecorwmic evaluation

11-10 175 N/A
Site Control - Site investigation -
Interconnection Status • (0/10)

project did rwt pass non-

economic evaluation

11-11 175 N/A 175

Zoning Permit • Interconnecton Status -

(0/10) - Site Invesbgation (2/10) -

Quality of system (3/10)

project did not pass non-

economic evaluation

11-12 175 N/A 175

Zoning Permit - Interconnection Status •

(0/10) - Site Investigation (2/10) •

Quality of system (3/10)

project did not pass non-

economic evaluation

11-13 125 N/A 125

Site Control - Quality of System • Zoning
Permit - Site Investigation -

Interconnection Studies - (0/10)

project did not pass non-

economic evaluation

11-14 1 125 N/A US
Site Control •Quality ofSystem -Zoning 1 prefect did notpass non-
Permit - Interconnection Status •(0/10)-1 economic evaluation
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Since the evaluation was completed in a step function process where projects were eliminated

due to the non-economic factors and only the technically viable projects were advanced to the economic

evaluation, there was no need to re-rank the projects. There was no single criterion that eliminated an

Offer, but rather a number of criteria that varied for each Offer contributed to an Offer's elimination. Eight

projects were eliminated because they did not pass the minimal 200-point score in the non-economic
evaluation. Of those eight projects, project site control and zoning was a common factor for their
elimination. Of the remaining 12 Offers, 7 were not selected to be sponsored primarily because the project

economic evaluation resulted in less competitive pricing. A total of 5 projects were selected to be

sponsored: 3 projects in DEC and 2 projects in DEP.

The DEP/DEC team indicated that the only design changes or modifications made from the initial

Offers were inverter selections. All MPs included non-company approved inverters in their original

interconnection application, and the five Duke-sponsored Proposal MPs were Informed that the inverters

would need to be updated. The lA conducted a review and comparison of the Duke-sponsored Offers and

the corresponding MP PPA and affirmed that there were no apparent design changes or modifications

from the initial Offers, except for 11-1.

In response to the lA's inquiry as to why the Self-Build team selected only five projects, the Self-
Build team indicated that there was a total capital investment that was authorized for CPRE Tranche I
participation (self-build proposal and sponsored asset acquisition Offers) and sponsoring more than the
five would have increased the likelihood of exceeding the authorized capital. The authorized amount

was not requested by or shared with the lA.

3. Selection Process

Figure 44 presents the five Duke-sponsored Proposals. "

Figure 44

Proposal #
Total Energy

(MWh)

i
COD ;

DEC

111-11 159,546 12/31/2020

111-12 129,670 12/31/2020

111-13 166,675 12/31/2020

DEP

11-1 196,557 12/31/2020

11-2 205,041 12/31/2020

As Stated above, each of the five Duke-sponsored Proposals had a corresponding and competing

PPA Proposal from a Market Participant for the same facility. There was no requirement in the RFPforan

MP to offer the same facility design in its PPA Proposal for a specific facility, nor was there a requirement

Proposal numbers are "blinded,"
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that an MP offer a PPA Proposal corresponding to its AA Proposal to Duke, in this instance, there was a
corresponding PPA Proposal for each Duke-sponsored Proposal. •

With the exception of one of the five Duke-sponsored ProposalS;lwhich will be discussed later,
the lA determined that each Duke-sponsored Proposalwas essentially consiistent indesign and anticipated
performance with the corresponding MP PPA Proposal for the same facility. This review was
accomplished through several steps including: ;

• Review of the AA Silo on the CPRE website (submission clocuments, cure documents,

correspondence, etc.);

• Reviewof the materials provided to the lA by Duke personnel in response to this Audit;

• Comparison of the Proposal Forms for each Duke-sponsored PriDposal with the Proposal Form

for its corresponding MP PPA Proposal; and j

• Review and comparison of the annual energy, load profiles, capacity, and capacity factor of

each Proposal.

In this analysis the lA compared the essential components of each of the five "pairs" of the Duke-

sponsored and the corresponding PPA Proposals. The purpose of the analysis was to determine any

differences between the Duke-sponsored Proposals and the corresponding MP PPA Proposals since each

was derived from the same facility.

The lA reached four conclusions from the analysis of Duke-sponsored and MP PPA pairs. First, in

four of the pairs, the Duke-sponsored Proposal had a significantly jhigher Net Benefit than its
corresponding MP PPA Proposal. Given that the capacities, capacity factors, and energy profiles were

virtually identical with each pair, the difference in Net Benefit was entirely explained by the lower prices

offered in the Duke-sponsored Proposal. ;

Second, in the fifth pair, the capacity of the Duke-sponsored Propbsal and the MP PPA Proposal

was consistent. However, the Net Benefit of the Duke-sponsored AA Propbsal was greater than the MP's

PPA Proposal. The lA sought to understand why there was a larger pricing differential in this pair versus

the other four pairs.

Third, the lA analysis of the fifth pair concluded that the energy and.capacity benefits showed that

the "raw" benefit (costs avoided by the Proposal) on a$/MWh basis was jvirtually identical for both the
Duke-sponsored Proposal and MP PPA Proposal. The total annual energy for the Duke-sponsored Proposal

for this facility was 7%greater than the annual energy projected by the MP PPA for the same facility, thus

providing an explanation of the greater pricing variance for the Duke-sponsored Proposal in this pair as

compared to the pricing variance for the other four pairs in which the Duke-sponsored Proposal included

the same quantity of energy as its corresponding MP PPA Proposal. j
In summary, the energy profiles of the fifth pair were nearly identical resulting in nearly identical

$/MWh benefits for this pair regardless of the scale of the energy. The lA concluded that the higher

quantity of energy in the Duke-sponsored Proposal reasonably explained the greater pricing differential
in this pair as compared to the pricing differential in the other four pairs. I

I
I
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D. AUDIT CONTRACT REVIEW

The lA reviewed the status of contracts for each of the sponsored Proposals when the lA met with

the DEP/DEC team and confirmed there were no binding commitments between the DEP/DEC team and

the relevant developers. The DEP/DEC team confirmed thatMPs were aslied tosubmit a redline copy to
the standard agreements provided in the RFP along within their AA Proposals. The DEP/DEC team
confirmed that they had reviewed all redlined documents provided with Offers and would commence

final contract negotiations when It was known if a sponsored Proposal was selected as a finalist.
I

The lA also reviewed the AA Silo of the Website for review of contract communications. This

included communications in writing on the Message Board and communications contained in cure

documents uploaded by the MPs. The written messages included the scheduling of, and action items

from, several telephone conference calls between the parties. :
I

The lA Website clearly documented and preserved all such! information exchanges and

negotiations between Duke and MPs regarding such topics as: I

Commercial details including progress payments in the asset transfer contracts to establish the

final negotiated $/kW price of each Proposal

PVsyst ^ input/output forms ;

Reference projects of similar or greater size than the proposed project

Development and construction scope to be performed in-house and to be subcontracted by the

MP :

t

Complete and detailed financial information on the MP and its financing partners
i

The existence of a Fee-in-Lieu-of-Taxes ("FILOT") agreement in place with the authority having

jurisdiction

An unredacted version of the lease agreement to allow Duke to confirm the structure of the lease

Based on this review, the lA concluded that communications between Duke and the MPs were

well documented, unbiased, and consistent with Duke's evaluation and ranking of Proposals.

E. ACQUISITION AUDIT CONCLUSIONS

The Duke AA Evaluation Methodology was a comprehensive and balanced process. The Proposals

submitted by the DEP/DEC team were compliant with the requirements of the CPRE program. The

evaluation criteria were applied on a consistent basis to each of the 20 Asset Acquisition Offers submitted.

The non-economic and economic criteria, as well as the weighting and the scoring, were reasonable and

appropriate to meet Duke's specifications and standards for a Company-owned asset. Duke's scoring and

weighting were similar to the scoring and weighting used by the lA in evaluating and ranking the PPA

Duke offered to share meeting notes from the telephone conference calls If the lA requested them.
PVsystis a solar photovoltaic preliminary design tool for use by architects, engineers and researchers.
Duke stated that such an agreement is integral to determining whether the project meets Duke's economic and

projectschedule requirements. |

J^ACCION GROUP !
244 North Main Street • Concord, NH 03301 • Phone: 603-229-1644 • Fax: 603-225-4923 • advisors@acciongroup.com



Proposals. In both cases the non-economic scoring had a 400-point maximum score and the economic

score had a 600-point maximum. The five Proposals with the highest combined non-economic and

economic scores were selected to be sponsored by Duke.

The DEP/DEC team provided the opportunity for comments on draft form agreements at the time

MPs submitted projects for acquisition. The DEP/DEC team did not have non-negotiable pro-forma

agreements for developers, as was done with the pro-forma PPA for the DEP and DEC solicitations.

Similarly, there was no binding letterof intent or MOU that bound the MPto abide by the form agreement

or hold their asset acquisition bid price. That shortcoming was highlighted when one MP withdrew the

Offer behind a Duke-Sponsored Proposal on June 26, 2019: 12 days befqre the end of the contracting
period. Because there was no binding commitment, the developer was notjpenalized for withdrawing the
Offer, and the DEP/DEC team was without recourse to enforce the commitments received from the

developer. As identified in the "Lessons Learned" section above, the lA and Duke will recommend

improvements to the Asset Acquisition structure, such as a letterof intent or MOU between Duke and the

developer of an AssetAcquisition project that will improve the certainty aridclarity of the process.

XIV. FINALISTS

Twelve Proposals were selected as winners for DEC at the end ofj Step 2 on April 9, 2019. The

projects ranged from seven MW to 80 MW for a total group of selected proposals totaling 515 MW. Two

of those selected Proposals included storage. On July 8, 2019, one of theil2 winning Proposals for DEC
withdrew. The identity of the MPs that withdrew are identified in Confidential Attachment 1.

After being selected as a finalist for DEC, one of the MPs indicated a desire to amend the PPA

price bid due to changes inthe cost of materials. The lA declined to permit!the change. Subsequently the
MP asserted the desire to withdraw claiming that Duke personnel affirmatively declared that the

interconnection for the associated project would not be completed in tirrle to meet the in-service date
the MP identified in its Proposal. The claim was erroneous. The MP defaulted by failing to complete the

PPA proffered by Duke. With both requests for the right to withdraw the MP requested release of the

Proposal security. The lAdeclined to support the release of the Proposal security. At that time there were

no longer any competitive and available Proposals in DEC to consider as a replacement. Therefore, the

final result for DEC from Tranche 1 of CPRE is 464.5 MW of renewable capacity.

Three Proposals were quantified as potential winners in DEP at the end of Step 2. The RFP

established that up to 80 MW would be selected, with the possibility of exceeding that amount by up to

5%. The selection of all three finalist Proposals would result In a total of 167 MW being selected, which
was unacceptable. For this reason the lA recommended Duke accept two iproposals in DEP for a total of
87 MW. The best ranked Proposal was from a small project, which necessitated selecting the next best

ranked Proposal in order to get close to the Tranche 1 goal for DEP. On June 26, 2019, Duke Energy

informed the lAthat the ultiiity self-developed Proposal (which was a conversion of an Asset Acquisition

Proposal) that was selected as a winning Proposal in DEP was withdrawing along with another utility self-

developed conversion of an Asset Acquisition Proposal. The reason for the withdrawal of the DEP Asset

Acquisition Proposal is described in the report above, that is the developer and Duke were unable to agree

ACCION GROUP
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on a final price for the project. The lA reviewed the ranking of DEP projects and Immediately contacted
the parties representing the next most competitive and available Proposal-They were able to proceed to
contracting and executed a PPA within the timeline required by the RFP.jTherefore, the final result for
DEPfrom Tranche 1 of CPRE is 85.72 MW of renewable capacity.

I

XV. CONCLUSIONS ;

The Tranche 1experience identified opportunities for improvemjent for Tranche 2. While an
improved process should produce an even more robust response from the marketplace, none of the issues

identified in this report should be understood to be a fatal flaw in the initial program design. Indeed, the

lA believes Tranche 1 was successful in establishing a viable process for; competitive procurement of

resources. |
The lA Is hopeful that the Commission, Duke, and stakeholders will embrace the recommended

changes presented as Lessons Learned, and further implementation of improvements before the Tranche

2 Proposal date.
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APPENDIX A

SAMPLE PRICE SCORING SHEET

SCORING SHEET

Bid Scoring
Categories

Bid

Score

% of Bid

Score
Description Individual Categories

Maximum

Scoring
Section

Score

1. Price Score 60% Includes fixed and variable bid

costs

The price score will be
calculated on the basis of

the bid's projected total
cost per MWH

600

2. Project
Development
Criteria

15%

Respondent must show
sufficient evidence of ability to
provide services included in
proposal for the contract term

Evidence of operational
capability to provide proposed
services

-Demonstrate that

permitting will be
complete to meet COD
-Experience of project
team i
-Project Site control for
full term

-Site control to POI for

full term •

30

30

50

50

3a. Facility
Project
Characteristics

Jb.

Transmission

Project
Characteristics

15%

Evidence of equipment
designed to meet
specifications

Interconnection Transmission

Rights

-Equipment to be used
-Required control
equipment (TBD)
-Quality of project design

-Submitted completed
interconnected request
and obtained a queue
number ;

30

30

30

50

4. Project
Characteristics 4.5% Value of Project

Characteristics

Demonstrates ability to
meet performance
guarantee and liquidated
damages pursuant to the
PPA

45

5. Historically
Underutilized

Businesses

.5% Ownership by Minorities
(to be defined)

Ascertain that at least

51 % of venture is owned

by eligible rhinority
(

5

6. Credit

Worthiness

5%

Financial assurances to meet

schedule and milestones in

PPA

-Confirms rheeting all
Duke credit'requirements

-Project financing
confirmed

-Bond rating
-Net tangible worth
-Liquidity j

50

/or/

20

10

10

10

Total Score 1,000 100% 1,000
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Overview

APPENDIX B

APPENDIX B

LOCATIONAL GUIDANCE

Duke Energyoffers energy services to approximately 7.4 millioncustomers in the Carolinas, Florida,Ohio,

Kentuckyand Indiana. The Carolinas area Is comprised of Duke Energy Carolinas (DEC) and Duke Energy

Progress (DEP). The DEC service territory is approximately 24,000 square miles and serves 2.5 million

residential, commercial and industrial customers. Primary transmission voltages in DEC are SOOkV, 230kV,

161kV, lOOkV, 66kV, and 44kV. The DEP service territory is approximately 32,000 square miles and serves

1.5 million residential, commercial and industrial customers. Primary transmission voltages in DEP are

SOOkV, 230kV,andll5kV.

Carolinas Service Territory

Scnrlce Territory
Counties Served*

OuU EnmyPiBitwi

DuU Cv**"*

>>•*1 -wr 0* oAw «

m

'fto^DUKE
ENERGY.
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APPENDIX B

Planning the Transmission System |

The analysis performed by Duke Energy in planning the transmission system Is based on good utility

practice and NERC Reliability Standards. The analysis is performed to ensure reliable service can be

provided to all customers considering that outage events (lightning, car,accidents, equipment failure,

faults, etc.) that cause transmission and generation elements to be removed from service can and do

occur. Outage events can impact the voltage levels and the power flows on the transmission system in

ways that would stress the system beyond its capabilities if the system were not properly planned,

resulting In customer outages or poor power quality. Addition of new transmission and distribution

connected load and generation requires ongoing analysis to ensure continued operation within limits.

When analysis indicates limits will be exceeded, modifications or upgrades to the system must be

identified to ensure continued reliable operation. The decisions to upgrade or modify system elements

are made by applying reliability standards on an equivalent basis to all interconnection requests, and

selected solutions to system issues are identified to minimize costs to the total body of Duke Energy

customers.

When a new generation project requests transmission interconnection. Duke Energy is required to assess

the impact of the new generation on the electric system. The assessment identifies locations where

modification or upgrade of the transmission system will be necessary to maintain reliable service to all

interconnected electricity customers, including consideration of possible outage events. The assessment

includes the Impacts of distribution-interconnected generation projects, which also affect transmission

system loadings. i

!
As a result of analyses performed to date, Duke Energy has identified areas where modification and

upgrade of the system would be required if generator projects in the queue were to be interconnected.

The areas where proposed projects have already indicated a need for transipission upgrades are identified

on the constrained area maps. In other words, projects already under consideration, located in

constrained areas, have resulted in demands exceeding the transmission grid capability and, if they are

pursued to commercial operation, will require additional transmission capacity. Any new or additional

transmission or distribution interconnection requests submitted in these constrained areas, after those

currently in the queue for analysis, will possibly contribute to additional.upgrade needs that may add

project costs. ;

I

The need for transmission system upgrades is subject to the final disposition of the Individual projects,

i.e., whether or not they are pursued to commercial operation. Thus, the need for transmission system

upgrades can be subject to change as additional projects are analyzed or Individual projects decide not to

continue with the Interconnection process. Therefore, the Identification of constrained areas should be

considered a snapshot based on conditions known at the time. However, developers of potential projects

in the Identified constrained areas should be aware that there is a risk of additional transmission grid

upgrades, which could result in additional costs and lead time requirements for the project. This would

include distribution interconnected projects, which also Impact transmission system loadings.

ACCION GROUP 2
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APPENDIX B

DEC Generator Interconnection Requirements - Overview

Transmission level projects participating in the DEC CPRE are likely to Interconnect to either the 100 or 44

kV system. Unless a project is Interconnecting directly to an existing 100 kV station, the project will
interconnect via a tap to a single 100 or 44 kV transmission circuit. For 100 kV projects tapping a single
circuit, this design will typically include a three-way gang operated air break switch in line with the main

line and a breaker (or circuit switcher) on the tap line at the point of change In ownership. For 44 kV

projects tapping a single circuit, this design will typically include a 4-pole bent in line with the main line,
disconnect switches, and a breaker (or circuit switcher) on the tap line at the point of change in ownership.

For both 100 kV and 44 kV projects, the design will include a transfer trip scheme for faults anywhere on

the main or tap line.

Transmission level projects participating in the CPRE may be permitted to interconnect directly to an

existing 230 kV station. Any 230 kV interconnections not directly into an existing station require the
generation aggregated at a new station to exceed 120 MW.

For additional details, refer to the DEC Facility Connection Requirements located under Generator

Interconnection Information at the DEC OASISwebsite^^

Constrained Areas in DEC

For DEC, the constrained area map (Attachment 1) represents areas of the transmission system where

there are either known transmission constraints that would be aggravated by increased generation or

transmission constraints that are created by queued generation. These transmission constraints have

been identified by either Transmission Planning or System Operations and have been confirmed through

transmission studies of one or more generator interconnection requests. Transmission upgrades to

mitigate the constraints already identified would exceed $10 million, and lead time is dependent upon
the scope of work but would exceed 1 year, and possibly be as long as 3-4 years. Generator

interconnection requests in areas not identified as constrained may also require transmission upgrades,

but transmission studies are required in order to make this determination.

There are three constrained areas Identified in DEC. In Guilford and Rockingham counties, off-peak

conditions can drive post-contingency thermal loading issues on 100 kV lines that emanate from Dan

River. Increased generation In these two counties will make the 100 kV lines in the Dan River area more

susceptible to both off-peak and on-peak loading issues. The other two constrained areas shown are

areas on DEC's system with the highest penetration of queued solar generation. The six county area near

dec's southern border including Newberry, Laurens, Greenwood, Abbevilleand portions of Greenville and

Anderson counties has over 1600 MW of queued solar generation. The other is a three county area

httDs://www.oasis.oati.com/duk/index.html
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APPENDIX B

located near the DEC/DEP border including Chester, Lancaster and Union (NC) counties that has over 600

MW of queued solar generation.

A DEC constrained infrastructure list is available that documents the individual transmission lines and

substations that are in the constrained areas.

Additional transmission line mapping information can be found at the Energy Zones Mapping Tool

website^^

DEP Generator Interconnection Requirements - Overview

To connect to the DEP230 or 115 kV transmission system, a generating plant should be at least 20 MW in

size. Plants between 20 and 100 MW will typically be tapped off a 230 or 115 kV transmission line. This

design will typically include line switches added to the main line on either side of the tap, a single radial

breaker in the tap line, and a transfer trip scheme for faults anywhere on the main or tap line. DEPwill

typically build and own the transmission tap line and the breaker station adjacent to the generator

substation. To connect to the DEP 500 kV system, a generating plant must be at least 500 MW.

If the total generation at a single site (or within a one mile radius) exceeds 100 MW, then a full

transmission switching station (e.g. a three-breaker ring bus) will be required. If the total tapped

generation along an entire line exceeds 200 MW, then a full transmission switching station (e.g. a three-

breaker ring bus) will be required somewhere on the line (location to be determined on a case-by-case

basis considering specific local conditions). Ifa generating plant connects to a DEP switching station, the

generator owner will typically build and own the radial transmission line from the generating plant to the

DEP switching station.

For additional details, refer to the DEP Facility Connection Requirements located under Generator

Interconnection Information at the DEP OASIS website".

Constrained Areas in DEP

For DEP, the constrained area map (Attachment 1) represents areas of the DEP transmission system where

additional generator interconnections have a high likelihood (depending on ultimate development

decisions) of causing transmission problems requiring significant, expensive, and long-lead-time

transmission upgrades. The constrained areas were determined by Transmission Planning from prior

studies and knowledge of the DEP transmission system. Generator interconnections in regions that are

not Identified as constrained are not guaranteed to be without transmission problems. Studies will

" https://ezmt.anl.eov/

" https://www.oasis.oati.com/cDl/lndex.html
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determine if there are any issues requiring transmission upgrades caused by generator interconnection

requests in areas not identified as constrained.

in the greater Cumberiand and Richmond County regions of North Carolina, extending across the state
iine into much of DEP's service territory in South Caroiina, significant solar generation additions in the

2014-2017 timeframe, on both the transmission and distribution systems, have loaded the DEP

transmission system to its limits. Any new generation in this area will cause transmission line overloads.

Identified solutions exceed $100 million in transmission upgrades and would take at least 4 years to

complete.

in the greater Brunswick County region of North Caroiina, existing limits on the transmission system can

cause limitations in operation of the Brunswick nuclear generators. These thermal and dynamic stability

limitations require that the output of the Brunswicknuclear generators be substantially reduced following

the outage of any one transmission iine Inthe area. This includes forced outages or planned maintenance

outages of transmission lines in the Brunswick County region. Any additional generation in this region

would cause additional, unacceptable limitations in operation of the Brunswick nuclear generators

without the addition of costly transmission solutions. The estimated cost of the identified transmission

solution for this issue exceeds $100 million and would take at least 5 years to complete.

A DEP constrained Infrastructure list is available that documents the Individual transmission lines and

substations that are in the constrained area.

Additional transmission line mapping information can be found at the Energy Zones Mapping Tool

webslte^^.

Connecting Smaller Generators to the DEC and DEP Distribution Systems

Guidelines for the connection of smaller generators to the DEC and DEP Distribution Systems are provided

Inthe Duke Energy Method of Service Guidelines", in general, projects between 10 and 20 MW may be

able to connect directly to a retail substation depending the voltage class of the distribution circuit, the

voltage class of the transmission iine serving the retail station, and other specific local factors described

In the guidelines. Projects less than 10 MW may be able to connect to a general distribution circuit

depending the voltage class of the distribution circuit, the voltage class of the transmission iine serving

the retail station, and other specific local factors described in the guidelines.

httDs://ezmt.anl.gov/

^ httDs://www.duke-energv.com/home/products/renewable-energv/generate-vour-own
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Attachment 1

DEC and DEP Constrained Areas

£

ACCION GROUP

Pink outline represents DEP

service territory

Blue outline represents DEC

service territory
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Perform

Cluster Study

APPENDIX C

APPENDIX C

FLOW CHART OF STEP 2 ITERATIVE PROCESS

CPRE STEP 2

Post Guidance on Website

lA Provides All Unique Queue
j No's. Freeze Base Case & "Lock"

Queue

lA Provides Initial Competitive

Tier for T+D Evaluation Team

(A) Determine System Upgrade
Cost for Initial Competitive Tier

(B) Determine If CPRE Project is
Constrained By Other CPRE

Project{s)

8. m (w Deliver Assigned Costs to lA

(D) lA Re-ranks Bids

Notice to Bidder if Bid Released

Iterative Process: (A)-(D)

Repeated If Needed To Meet Goal

lA Se ects Short List

ACCION GROUP
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ATTACHMENT 1

• ATTACHMENT!

TRANCHE 1 FINAL RESULTS

Report page 3

DEC

Proposal

#

Parent Storage

Contracting Party Company Location MWs AC Included

118-01

143-06

83-07

60-01

57-23

336-01

143-04

83-06

Partin Solar, LLC

Carolina Solar Power,

LLC

Duke Energy Carolines,
LLC

X-Elio Energy SC York,
LLC

Sugar Solar, LLC

336-02 Westminster PVl, LLC

Oakboro PVl, LLC

Carolina Solar Power,

LLC

Duke Energy Carolines,
LLC

258-02 JSD Management, LLC

Carolina Solar Power,

LLC

Southern Current, LLC

Duke Energy

Renewables

Duke Energy

X-Elio North America

INC

Cypress Creek
Renewables

Ecoplexus, Inc.

Ecoplexus, Inc.

Duke Energy

Renewables

Duke Energy

JSD Management, LLC

Duke Energy

Renewables

Elkin, NC SO

Cleveland County, NC 50

Catawba County, NC 69.3

York, SC

Yadkinville, pJC

Rutherfordton, NC
I'

1

Oakboro, NC

Surry County NC
I

Gaston County, NC

Woodruff, SC 20

Cabarrus County, NC 22.6

i
DEC Total: 464.5

30

60

75

40

22.6

25

DEC Winning Proposals that Withdrew

Proposal U Contracting Party

93-01 Stanly Solar, LLC

Location MWs AC
Storage

Included?

Aibemarle, NC 50

ACCION GROUP
I 1
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Proposal #

67-1

188-1

PPA Contracting

Party

Cardinal Solar, LLC

Trent River Soiar,

LLC

ATTACHMENT 1

DEP

Parent Company
Location

Marion, SC
NationaiRenewabie

Energy Corporation

Sliver Creek

Intermediate, LLC
Poliocksviiie, NC

DEP Total:

DEP Winning Proposals that Withdrew

MWs AC

7.02

78.7

85.72

Storage

Included?

Proposal # Contracting Party Location 1MWs AC Storage

Included?

95-2 Duke Energy Carolines, LLC Richiands, NC
I

79.8

J^^ACCION GROUP !
!
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Solar Capacity bv County

Docket No. EMP-IOS, Sub 0
Public Staff - Frieslan Panel

Cross-Examination Exhibit No.

JA
County

Nunfoefof

Solar Facilrties

Capachy(MW
AQ

Friesian

Consua'med

Coun^

Robeson 59 205.63 V

Cumberland 107 192.40 V

Biaden 18 184.51 V

Dupiin 39 164.69 V

Nash 62 162.11

Hertford 14 150.00

Northampton 18 144.71

Currituck 16 140.07

Scotland 23 135.80 V

Anson 14 130.04 V

Wison 27 128.89

Halifax 18 110.68

Catavvba 158 109.01

Vance 38 108.24

Edgecombe 14 106.46

Wayne 92 103.64

Lenoif 27 98.64

Rutherford 62 93.68

Cabamjs 224 91.84

Martin 15 86.62

Pitt 30 84.39

Franklin 46 83.17

Cleveland 74 82.87

UnKin 152 81.56

Johnston 225 79.48

Richmond 12 69.69 V

Columbus 35 63.74 V

Beaufort 24 62.07

Wake 1,601 53 95

Rovven 222 53.52

Render 52 49.10 V

Chatham 405 47.36

Montgomery 21 47.02 V

Pasquotank 11 42.69

Perquimans 8 41.21

Bertie 5 39.92

Moore 160 39.83 V

Washington 4 38.23

Harnett 103 36.95 V

Alamance 157 36.47

Granville 44 35.09

Randolph 130 34.18

Lee 45 32.29

Wamen 13 32.24

Rockingham 67 31.30

Guilford 358 31.15

Davie 46 30.96

Sampson 17 25.84 y

Jones 8 25.53

Onslow 47 23.51 y

County
Numberof

Solar Fadlitics

Capacrty(MW

AC)

Friesian

Constrained

Counties

Durham 488 22.60

Craven 40 21.87

Person 45 21.47

Tyrell 2 20.01

Davidson 65 19.36

Orange 479 18.72

Gaston 133 17.41

Mecklenburg 958 15.81

Hoke 12 15.69

Casv<ell 26 15.42

Gates 4 15.00

Greene 9 14.02

Buncombe 899 13,42

Burke 54 12.43

Yadkin 28 12.42

Lincoln 87 12.31

Stanly 34 10.49

Camden 6 10.02

Fo rsyth 297 9.67

IredeR 179 8.49

Clay 22 8i9

Henderson 167 807

Cherokee 33 705

Alexander 29 633

New Hanover 272 539 y

PamkCD 8 5.04

Chowen 2 5.00

Suny 48 437

Stokes 55 432

BrunsvMCk 119 4J1

Avery 12 325

Hayvvood 72 307

CaldweB 26 132

Wilkes 46 0.60

Jackson 54 052

McDossel 59 038

Ma con 51 036

Trans)4vania 53 029

Carteret 36 021

Madison 24 020

PoRc 33 018

Dare 15 015

Ashe 5 013

Watauga 9 013

Swain 17 Oil

Alleghany 2 010

Yancey 8 0O9

MitcheN 12 0O8

Graham 5 0O3

Hyde 2 OOl

Total 10,308 4,460

Source: NCSEA, Installed Renewable Energy Systems, Solar by County

Online at: https://enerevnc.ore/maps/

Access date: December 13, 2019



Solar Capacity Bv State - 2018

Year State Code Generators Facilities

Nameplate

Capacity
(Megawatts)

summer

Capacity
(Megawatts)

2018 US 3,388 2,774 32,238.7 31,878.4

2018 CA 795 557 11,837.6 11,707.8

2018 NC 562 529 4,007.9 3,998.1

2018 AZ 117 75 2,067.3 2,072.2

2018 TX 53 52 1,943.1 1,948.8

2018 NV 61 34 1,926.0 1,900.2

2018 FL 50 50 1,401.6 1,399.5

2018 GA 49 • 46 1,026.2 1,017.2

2018 UT 31 30 859.1 859.1

2018 NJ 258 213 771.9 764.8

2018 MA 297 285 744.9 736.6

2018 MN 322 163 741.5 733.9

2018 NM 59 56 562.2 561.4

2018 CO 73 64 532.6 531.3

2018 VA 24 24 462.0 392.5

2018 MD 61 61 355.2 271.4

2018 SO 39 38 353.0 351.1

2018 OR 45 45 312.8 312.5

2018 NY 107 101 268.6 264.5

2018 ID 9 8 240.0 240.0

2018 IN 61 61 216.3 216.2

2018 AL 6 6 196.9 194.1

2018 IN 16 15 180.6 177.8

2018 MS 5 ' 5 160.6 160.6

2018 HI 39 17 124.1 124.1

2018 VT 34 34 100.6 100.5

2018 AR 5 5 100.0 100.0

2018 Ml 15 14 99.3 98.2

2018 WY 1 1 92.0 92.0

2018 CT 32 29 86.1 86.8

2018 OH 25 24 84.8 83.6

2018 MO 19 18 62.1 62.1

2018 PA 29 26 59.7 57.8

2018 IL 9 9 40.9 40.6

2018 DE 10 10 33.4 33.3

2018 R! 14 14 31.6 31.6

2018 OK 7 7 30.5 30.5

2018 KY 6 6 26.3 26.3

2018 Wl 16 16 23.9 23.9

2018 WA 2 2 19.7 19.7

2018 NE 6 5 17.9 18.0

2018 MT 6 6 17.0 17.0

2018 lA 5 5 9.2 8.9

2018 ME 2 2 5.6 5.6

2018. KS 4 4 4.0 . 4.2

2018 LA 1 1 1.1 1.1

2018 SD 1 1 1.0 1.0

Source: EIA 860- 2018 Existing Nameplate and NetSummer Capacity by Energy Source, Producer Typeand State
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1. Introduction ^
Duke Energy Carolinas, LLC ("DEC"), and Duke Energy Progress, LLC ("DEP"), (collectively "Duke
Energy" or "the Companies") together present this initial Program Plan in support of the Companies' —
Competitive Procurement of Renewable Energy ("CPRE") Program ("the Program"). The purpose of the u,
CPRE Program is to meet the requirements of N.C. Gen. Stat. § 62-110.8, as enacted by North Carolina O
Session Law 2017-192 ("HB 589"). The Companies' CPRE Program Plan establishes DEC'S and DEP's
initial plans for meeting the aggregate obligation to procure and/ordevelop 2,660 megawatts ("MW')^ of
new renewable energy in a manner that ensures continued reliable and cost-effective electric service to
customers throughout the DEC and DEP service territories in North Carolina and South Carolina. This ^
initial CPRE Program Plan meets the requirements of North Carolina Utilities Commission ("Commission"
or "NCUC") Rule R8-71(g), and will be updated on or before September 1 annually during the CPRE
Program Procurement Period.2 h-

2. CPRE Compliance Plan o
2.1. Implementation of Aggregate CPRE Program requirements

NCUC Rule R8-71(g)(2)(i): an explanation of whether the electric public utilityis jointly or individually
implementing the aggregate CPRE Program requirements

Under N.C. Gen. Stat. § 62-110.8(a). the Companies are responsible for procuring renewable energy and
capacity through a competitive procurement program with the purpose of adding renewable energy to the
State's generation portfolio in a manner that allows the Companies to continue to reliably and cost-
effectively serve customers' future energy needs.

To meet the CPRE Program requirements, the Companies must issue requests for proposals to procure,
and shall procure, energy and capacity from renewable energy facilities In the aggregate amount of 2,660
MW. The CPRE RFP Solicitations issued to procure the 2,660 MW "CPRE Total Obligation" must be
reasonably allocated over a term of 45 months beginning when the Commission approves of the CPRE
Program.

Renewable energy facilities eligible to participate in the CPRE RFP Sollcitation(s) include those facilities
that use renewable energy resources identified in N.C. Gen. Stat. § 62-133.8(a)(8) but shall be limited to
electric generating facilities that use renewable energy resource(s) with a nameplate capacity rating of 80
MW or less that are placed in service after the date of the electric public utility's initial competitive
procurement. The renewable energy facilities to be developed or acquired by the Companies or procured
from a third party through a power purchase agreement under the CPRE Program must also deliver to the
Companies the environmental and renewable attributes associated with the power.

Per N.C. Gen, Stat. § 62-110.8(b). electric public utilities may jointly or individually implement these
aggregate competitive procurement requirements. The Companies plan to jointly implementthe
aggregate CPRE Program requirements by offering joint CPRE RFP Solicitations to procure the
aggregate 2,660 MW of renewable energy facility capacity within 45 months of Commission approval of
the CPRE Program.

^The final amount of capacity procured will depend on the amount of "transitional" capacity that have
entered into power purchase agreements ("PPAs") and interconnection agreements with DEC or DEP
during the OPRE Program Procurement Period. Any transitional capacity over 3,500 MW would adjust the
CPRE target down from 2,660 MW and any transitional capacity under 3,500 MW would adjust the OPRE
target up from 2,660 MW. See N.C. Gen. Stat. § 62-110.8(b)(1).
2Capitalized terms that are not otherwise defined in this CPRE Program Plan shall have the meaning set
forth in N.C. Gen. Stat. § 62-110.8 and NCUC Rule R8-71(b), as adopted by the Commission's November
6. 2017 Order Adopting and Amending Rules issued in Docket No. E-100, Sub 150.
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The Companies can satisfy the CPRE Program requirements through any of the following: _l
(i) renewable energy facilities to be acquired from third parties and subsequently owned and <
operated by the Companies; O

(ii) Self-developed renewable energy facilities to be constructed, owned, and operated by the
Companies up to a 30% cap identified in N.C. Gen. Stat. § 62-110.8{b)(4)2; or O

(iii) the purchase of renewable energy, capacity, and environmental and renewable attributes
from renewable energy facilities owned and operated by third parties that commit to allow the
Companies rights to dispatch, operate, and control the solicited renewable energy facilities in the
same manner as the Companies' own generating resources.

2.2. Projected Uncontrolled Renewable Energy Generating Capacity °
N<

NCUC Rule R8-71(g)(2)(v); an estimate of renewable energy generating capacity that is not subject to csj
economic dispatch or economic curtailment that is under development and projected to have executed >
power purchase agreements and interconnection agreements with theelectric public utility or thatis ^
otherwise projected to be installed in the electric public utility's balancing authority area within the CPRE
Program planning period

As prescribed by N.C. Gen, Stat. § 62-110,8(b)(1), Ifprior to the end of the initial 45-month competitive
procurement period, the Companies have executed PPAs and Interconnection agreements for renewable
energy capacity within their Balancing Authorities ("BAs") that are not subject to economic dispatch or
curtailment and were not procured pursuant to N.C, Gen. Stat. § 62-159.2 ("Transition MW") having an
aggregate capacity in excess of 3,500 MW, the Commission shall reduce the competitive procurement
aggregate amount by the amount of such exceedance. Ifthe aggregate capacity of such Transition MW is
less than 3,500 MW at the end of the initial 45-month competitive procurement period, the Commission
shall require the Companies to conduct an additional competitive procurement in the amount of such
deficit.

As of October 31, 2017, approximately 2,900 MW of third-party solar not subject to economic dispatch or
curtailment is installed or under construction, leaving a Transition MW deficit of approximately 600 MW,
as seen in Figure 1.

®The Companies voluntarily agree to recognize both Self-developed Proposals, as well as third-party
PPA Proposals offered by any Duke Energy affiliate bid into the CPRE RFP Solicltation(s), as being
subject to the 30% cap.



Figure 1. Status of Transition Renewable Energy Capacity by BA as of October 31. 2017

3,500 MW Transition as of 10/31/2017

Transition

Remaining, 594

DEC Under '

Construction, 55

DEP Under

Construction, 533

ilHP Connected,
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In addition to this 2,900 MWof Transition MW projects that are installed/under construction today,
additional Transition MW may be provided by a number of projects that have already obtained a PPA or
established a legally enforceable obligation ("LEO") to sell to the Companies under the Commission-
approved Docket No. E-100, Sub 140 or Docket No. E-100, Sub 148 standard offer avoided cost
contracts or negotiated avoided cost contracts ("legacy PURPA contracts"), and other pre-existing
renewable energy procurement programs and solicitations within North Carolina and South Carolina. At
this time, the Companies project the 3,500 MWTransition MWcap will be met and could grow to as high
as 4,100 MW (~1,200 DEC and -2,900 DEP) by the end of the CPRE Program Procurement Period,
depending on how many additional Transition MW projects materialize, rather than choosing to bid into
the CPRERFP.

Potential additional transition MW shown in Figure 2 include projects that have established a LEO to sell
to the Companies, with a materialization factor applied to estimate successful project completion, as well
as potential DER Tier 1 capacity under the South Carolina Distributed Energy Resource Program Act.
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Figure2. Interconnected Ttiird-Party Solar Capacity by Status and Jurisdiction as of October31, 2017
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2.3. Planned RFP Solicitations

NCUC Rule R8-71(g)(2)(ii): a description of the electric public utility'splanned CPRE RFP Solicitations
and specific actions planned to procure renewable energy resources during the CPRE Program planning
period

The Companies plan to issue the "Tranche 1" CPRE RFP Solicitation approximately three months
following Commission approval of the Program Guidelines. Assuming Commission approval occurs in
mid-February 2018, the target issuance date for the Tranche 1 CPRE RFP Solicitation will be In May
2018.

The Tranche 1 RFP Solicitation will seek to procure approximately 680 MW of renewable energy capacity
from facilities that have submitted Interconnection Requests as of the Tranche 1 RFP proposal due date.
The RFP will solicit facilities across DEC and DEP in both North Carolina and South Carolina. Wind

energy facilities will not be accepted In the first solicitation due to the moratorium placed on wind energy
facilities in HB 589 and the fact that no wind energy facilities are currently in the Companies'
interconnection queues. This does not prohibit wind energy facilities from being included in the future
CPRE Program solicitations.

Renewable energy facility proposals must commit to deliver 100% of the facility's output to the purchasing
utility (DEC or DEP), which includes all energy, capacity, and environmental and renewable attributes
("Renewable Resource") generated by the facility.

In consideration of the steps required to procure cost effective facilities within the desired timeframe, as
well as the need to procure 2,660 MWof renewable energy facilities within the CPRE Program
Procurement Period, the Companies are proposing to perform four solicitations following the schedule in
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Figure 3. * It is expected that PPA proposals will be executed within the first 30 days of the contracting
period, and that Asset Acquisition proposals could take up to 90 days.

Figure 3. Planned CPRE RFP Solicitation Schedule (Tranches 1-4)
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2.4. Allocations of Resources

NCUC Rule R8-71(g)(2)(iii): an explanation of how the electric public utility has allocated the amount of
CPRE Program resources projected to be procured during the CPRE Program Procurement Period
relative to the aggregate CPRE Program requirements

As prescribed by N O. Gen. Stat. § 62-110.8(c), the Companies have the authority to determine the
location and allocated amount of each CPRE RFP Solicitation, as well as the CPRE Total Obligation to be
procured within their respective service territories taking into consideration;

(i) the State's desire to foster diversification of siting of renewable energy resources throughout
the State:

(ii) the efficiency and reliability impacts of siting of additional renewable energy facilities in each
public utility's service territory; and

(iii) the potential for increased delivered cost to a public utility's customers as a result of siting
additional renewable energy facilities in a public utility's service territory, including additional costs
of ancillary services that may be imposed due to the operational or locational characteristics of a
specific renewable energy resource technology, such as nondlspatchability, unreliability of
availability, and creation or exacerbation of system congestion that may increase redispatch
costs.

For purposes of this initial CPRE Program Plan, the Companies are planning to allocate and procure the
CPRE Program Total Obligation through the Tranche 1-4 CPRE RFP Solicitations, discussed above, by
soliciting up to the amounts of Renewable Energy Resource capacity shown in Figure 4.

Figure 4. Planned CPRE Solicitation Targets by Tranche

DEC

(ADoroximate MW)

DEP

(Maximum MW)

Tranche 1 600 80

Tranche 2 700 100

Tranche 3 700 80

Tranche 4 340 60

* For Tranche 1, proposals must be capable of being placed in service prior to January 1, 2021,
Subsequent CPRE RFP Solicitation Tranches may request commercial operation dates after the
conclusion of the CPRE Program Procurement Period.
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For the reasons discussed below, the Companies' Tranche 1 CPRE RFP Solicitation will offer to procure j
approximately 600 MW in DEC and up to80 MW in DEP with the final allocation ofrenewable energy <
facility capacity procured through the Tranche 1 Solicitation being determined by the economic and O
qualitative analysis performed through the proposal evaluation process. j E
The Tranche 1 CPRE RFP Solicitation results as well as the Companies' system operational experience O
integrating additional renewable energy resource capacity into the DEC and DEP BAs and distribution
and transmission system operations will inform the manner In which future CPRE Program Plans propose
to allocate the remaining CPRE Program Procurement between the DEC and DEP service territories. This
initial CPRE Program Plan took into consideration thefactors prescribed byjN.C. Gen. Stat. §.62-110.8(c),
as follows: < x-

o

fi) Fostering Diversification of Siting of Additional Renewable Enerav Resources^

The Companies* primary Tranche 1 objective is to procure cost-effective reriewable energy resource cm
facilities that allow DEC and DEP to reliably dispatch, operate, and control the facilities in the same >
manner as utility-owned generating resources, while diversifying the siting of renewable energy facilities
across the Companies' BAs. The CPRE Program recognizes the State's desire to foster diversification of
additional renewable energy facilities and to more effectively integrate additional utility-scale solar and
other resources into the Companies' system operations. The Companies have developed the initial CPRE
Program Plan allocations to meet the goals of diversifying the locations and:avoiding inefficient or
unreliable over-concentration of additional renewable energy facilities, and improving planning for the
siting of additional facilities across the Companies' BAs and within their respective service territories
throughout North Carolina and South Carolina. 1

!

Adding CPRE Utilitv-Scale Solar in DEC will Foster Improved Diversification as Existing Utilitv-Scale Solar

is Concentrated in DEP ,
!

DEP Is a smaller BAthan DEC. In 2016, the DEC winter peak load was appi,roximately 17,250 MW in
comparison to the DEP winter peak load ofapproximately 13,000 MW, as sben in Figure 5.

®The Companies anticipate that a large percentage of the renewable energy facilities bidding Proposals
into the Tranche 1 CPRE RFP Solicitation will be utility-scale solar generating facilities, and have primarily
analyzed the need for additional diversification of siting for utility-scale soiaq resources. The Companies
may consider the need to analyze diversification of siting of other renewable energy resource
technologies in future CPRE Program Plans, depending on Interest from other technologies in the
Tranche 1 CPRE RFP Solicitation. •
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Figure 5. 2016 Peak Load by BA^
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While DEP is a smaller BA, the Companies have experienced a significantly greater concentration of
utility-scale solar development in DEP compared to DEC. As of October 31, 2017, the Companies are
contractually obligated to purchase from third-party owners approximately 3,500 MW of solar under REPS
and legacy PURPA contracts in addition to operating 225 MW of utility-owned solar. As shown in Figure
6, this utility-scale solar growth has been especially significant in DEP, where approximately 80% of the
total MW under contract are located. As of October 31, 2017, 588 MW of utility-scale solar projects are
under construction, of which 533 MW, or 91%. are in the DEP service territory.

Figure 6. Solar Capacity under Contract as of October 31, 2017
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®Peak demand values shown in Figure 4 are for 2016 winter peak production demand allocators from the
2016 Cost of Service study.
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If the total solar energy capacity in DECand DEP were to be spread across the service territories based
on their respective utilities' peak load, the DEC service territory should have approximately 60% of the
solar energy capacity rather than its current ~20%.

To achieve the goals of diversifying the siting of renewable energy facilities throughout the Companies'
service territories in a manner that promotes efficiency, reliability, and mitigates cost impact on the
Companies' customers, the Companies' Tranche 1 RFP, as well as the planned total CPRE Program
procurement allocation (provided in Figure 4), seeks proposals primarily in the DEC service territory in
North Carolina and South Carolina. If the Transition MW proceed as expected (see Section 2.2) and the
CPRE targets shown in Table 1 are met with primarily or all solar capacity, the resulting composition is an
approximately even split of solar capacity between DEC and DEP, as shown In Figure 7.

Figure 7. Projected Solar Capacity by BA Post-CPRE^

3.S00

3,000

C
^ 2,500

s.

l^sco
I 1.000

z

500

Projected Solar Composition Post-CPRE

DEC DEP

• CPREMW

^ ProjectedRemaining
Traniition/craE Tranche 4 MW

• Conr>ected & Under

Construction

fih System Operations and Reliability Impacts

In developing the proposed allocation of CPRE Program resources between the DEP and DEC service
territories, the Companies also considered the operational efficiency and reliability impacts of siting
additional renewable energy facilities within the DEC and DEP BAs. As discussed in Section 2.5 (i), the
highly concentrated levels of uncontrolled legacy PURPA contract solar that are currently installed, under
construction, and under contract to be installed in the DEP BA has caused the Companies to primarily

allocate the planned CPRE Program procurement towards the larger DEC BA, where significantly less
utility-scale solar is installed today. The Companies' planned CPRE Program allocation between the DEC
and DEP BAs is also supported by the growing levels of operationally excess energy and increasingly
steep ramping requirements in the DEP BA.

^ The projected amounts in Figure 7 assume the solicitation amounts in Figure 4. The Projected
Remaining Transition/CPRE Tranche 4 category would be split between the Transition MW and the
CPRE MW depending on how the Transition MW differs from 3,500 MW, Figure 7 also assumes that all
renewable energy procured through CPRE will be solar, though non-solar renewable energy
procurements are possible through CPRE.
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Independent BA System Operations Basics I j
<

DEP and DEC are each independent BAs responsible for maintaining compliance with North American q
Electric Reliability Corporation ("MERC") reliability standards to ensure reliable operations on their J
systems, as well as managing power flows between their systems and other utility systems. DEP and
DEC must independently control their respective networkresources to meet system loads and maintain
compliance with reliability regulations within their separate BAs. Each BA m,ust independently comply with
NERC's mandatory Reliability Standards on a unified basis across the entire BA that encompass territory
in both North Carolina and South Carolina. i

IL

O

DEP's and DEC'S system operators independently plan and operate each BA's generating resources to
reliably meet increasing and decreasing intra-day and day-ahead system loads within reliability and oi
generating unit availability and operating limits. These reliability requirement place the burdenon the
DEP and DEC BAs to balancegeneration resources (including new dispatchable CPRE renewable >
energy facilities), unscheduled energy injections (existing QF and renewable energy contracts), and load O
demand in real-time, all of which is essential to providing reliablefirm native! load service. To meet this
objective, DEP and DEC must independently plan for and maintain a "Security Constrained Unit
Commitment" of baseload and load-following assets, regulation resources, operating reserves, and
spinning reserves, working together to ensure real-time frequency support and balancing.

The Companies' baseload^ and must-run regulation units^ represent the foundational resources
necessaryto meet load requirements, provide reliability, and meet mandato^ry NERC Reliability
Standards. In the aggregate, the operationally constrained minimum reliable output of these generators
represents the Lowest Reliability Operating Level ("LROL") of the BA's Security Constrained Unit
Commitment. These essential generating resources cannot be de-commltted in real time nor on an intra-
day basis, because they must run within specified engineering levels and provide essential frequency and
regulation support to the BA, and because they are needed to meet upcoming peak demands, such as
the evening peak demands and next day peak demands. The LROL represents the level on the BA at
which continued energy injections into the BA above the BA's load causes the BA to have operationally
excess energy.^®

Integration of Additional Solar in DEP Increasingly Causing Qperationaliv Excess Enerav
\

Solar generators, by their nature, deliver variable quantities (i.e., low forecast certainty) of energy into the
BA during a limited portion of the 24-hour load cycle, generally between 10 a.m. and 3 p.m. Figure 8
below is representative of DEP's non-summerloadshape with 2,200 MW ofsolar installed, and illustrates
the operationally excess energy expected in the DEP BA once solar capacity installations reach 2,200
MW. I

®The Companies' baseload units are firm native load generating resources such as nuclear, coal, and
large natural gas combined cycle unitsthat form the foundation of reliable service to meet the core
system demand. :
®Must-run regulation and regulation reserves resources are generating resources that must run to
provide load balancing regulation and frequency regulation support to maintain reliability by supporting
systemfrequency to the required targetof60 Hz in compliance with mandatory NERC Reliability
Standards. |

The Companies testified to the Importance ofmanaging system operations to maintain the LROL ofthe
BA's Security Constrained Unit Commitment in the 2016avoided cost proceeding. See in the Matter of
Biennial Determination of Avoided Cost Rates for Electric Utility Purchases from Qualifying Facilities -
2016, Pre-filed Direct Testimony of John S. Holeman, III, at 7-8, 12-13 Docl<et No E-100, Sub 148 (filed
February 21, 2017). j
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Figure 8 shows that solar generation is not online during the morning or evening system peaks. Following
system load demand throughout the day on the chart shows that as solar facilities ramp up to inject their
peak outputs of energy during mid-day hours when the sun is normally providing highest irradiance, the
real system load demand is at a lower mid-day levei. In response to actual load demand, the BA reduces
its network resources to the LROL, but cannot reduce network resources to a levei lower than the LROL,
because the BA must have resources ready to ramp up to meet the evening load peak and the next
morning's peak demand. This results in operationally excess energy occurring during the mid-day period.

Figure 8. Operationally Excess Energy Due to Solar in DEP
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The significantconcentration of solar generation installed in the DEP service territory is already causing
the DEP BAto experience increasing amounts of operationally excess energy. Through October 31,
2017, the DEP BA experienced 71 days and 238 hours, representing over 61,000 MWh, of operationally
excess energy. The hours in which the DEP BA has experienced operationally excessive energy events
has also increased significantly over 2016 levels. Through October 31, 2017, the DEP BA has
experienced a 127% increase in excess energy hours relative to 2016, The amount of operationally
excessive energy will grow significantly as the solar facilities under the Transition MW in the DEP service
territory continue to come online. For example, based on currently operational facilities and projectionsof
solar generators under development, the DEP system is currently projected to experience increasing
levels of operationally excess energy growing to approximately 370,000 MWh by year 2021 -
concentrated between the hours of 10 a.m, and 3 p.m.''^

Similar to the DEP BA, the DEC BA will also begin to experience operationally excess energy and
potential reliability challenges ifsignificant additional solar generation is added to that service territory
through future legacy PURPAcontracts and allocated CPRE renewable energy facility capacity. However

The Companies testified to the projected operationally excess energy in the DEP BA in the 2016
avoided cost proceeding. See In the Matter of Biennial Determination of Avoided Cost Rates for Electric
Utility Purchases from Qualifying Facilities ~ 2016, Pre-filed DirectTestimony of John 8, Holeman, III, at
25 Docket No E-100, Sub 148 (filed Feb. 22, 2017).
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the DEC BA can currently reliably accommodate additional solar generation, as the DEC BAis larger than
the DEP BAand currently has significantly less installed solar—approximately 600 MW of solar
generation operating on its system as of the end of 2017. As Figure 9 demonstrates, the DEC BA is not
projected to begin routinely experiencing such operationally excessive energy occurring on its system
until DEC has greater than 2,200 MWof installed solar capacity on its system. Inasmuch as the DEC BA
is projected to be capable of reliably accommodating approximately 2,200 MW of solar installed capacity,
the Companies have allocated the CPRE Program development primarily to DEC.

Figure 9. Projections of Operationally Excess Energy Due to Solar Installed in DEC
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integration of Additional Solar in DEP IncreasinQlv Causing Extreme Ramping Requirements

High solar penetration also requires an increase in ramping capability for mid-morning and late-afternoon
time periods. Figure 10 shows the steep ramps on the DEP system once it has 2,200 MW of solar
facilities. Figure 10 demonstrates the extreme and challenging ramping requirements that DEP is
increasingly experiencing due to the high levels of unscheduled and unconstrained solar generation
installed in the DEP BA^^ Further increases of solar generation in the DEP BA will continue to increase
the risk of future potential NERC noncompliance and associated reliability risks, unless DEP has
adequate dispatch control rights to proactively plan and dispatch generation resources on its system.

The Companies testified to the growing ramping challenges that DEP system operators are facing in
the 2016 avoided cost proceeding. See In the Matter of Biennial Determination of Avoided Cost Rates for
Electric Utility Purchases from Qualifying Facilities - 2016, Pre-filed Direct Testimony of John S.
Holeman, III, at 14-18 Docket No E-100, Sub 148 (filed Feb. 22, 2017).
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Figure 10. DEP Winter BA Load Shape Load Shape at 2.200 MWSolar
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Continued addition of solar generation in the DEP BA will exacerbate existing reliability challenges and
increase the potential future risks of NERO noncompliance. The DEP BA's growing experience managing
operationally excess energy and increasingly steep ramping requirements as additional unscheduled and
uncontrolled solar generation above 2,200 MWcomes online will also increase the likelihood of
emergency curtailment in DEP. These reliability issues also support the Companies planned CPRE
Program allocation between the DEC and DEP BAs.

(iih Potential for Increased Delivered Cost: Anciliarv Services

The Companies are still developing the modeling to quantify the increased delivered costs and additional
ancillary services needed to maintain NERC Balancing Authority compliance due to siting additional
renewable energy facilities in DEC or DEP. The Companies plan to provide information on how this
consideration impacts the planned allocation of Renewable Energy Resource procurement in future
CPRE Program Plans.

Allocation of Resources

In summary, the growing concentration of legacy PURPA solar Transition MWs installed in the DEP BA,
associated operational challenges and reliability risks on the DEP system and growing risks of
uncompensated system emergency curtailments in DEP, and projections of DEP's and DEC'S respective
ability to reliably accommodate additional solar energy have informed the Companies' decision to allocate
CPRE development primarily in the DEC service territory. The Companies anticipate that the designated
allocation of CPRE Program capacity may evolve over the CPRE Program Procurement Period, and the
Companies intend to meet the CPRE Program requirements in a manner that ensures continued reliable
electric service to customers while procuring cost-effective renewable energy resource capacity located
within the DEC and DEP service territories. The Companies will update the planned allocation, if it is
determined that changes are appropriate, through subsequent CPRE Program Plan filings.

The Companies anticipate growing potential risks for and financial impacts to sellers associated with
DEP curtailing (without compensation) operationally excessive energy to comply with mandatory NERC
reliability standards through utilization of emergency condition dispatch down rights.

12



2.5. Locational Designation

NCUC Rule R8-71(g)(2)(iv): if designated by location, an explanation of how the electric public utility has
determined the locational allocation within its balancing authority area

In addition to providing the Companies the authority to allocate the CPRE Total Obligation between DEC
and DEP. the Companies may also plan for and provide to market participants more granular information
designating the required or preferred location of additional renewable energy resources within the
Companies' respective service territories. For purposes of the Tranche 1 CPRE RFP Solicitation, the
Companies have not designated specific locations or zones where projects must be sited in order for
market participants to bid Proposals into the Solicitation. However, the Companies do plan to publish
information intended to provide guidance to market participants on areas that have known transmission
and distribution limitations as a result of the amount of existing or approved renewable energy facilities in
the area. The goal of providing this "grid locational guidance" is to minimize the need for costly network
upgrades to integrate CPRE renewable energy facilities and to provide information to market participants
for use when planning development activities for renewable energy facility Proposals to be submitted into
the CPRE RFP So}icitation(s). The grid locational guidance information may be in the form of a map
and/or a table of circuits and/or substations that have "no availability" for additional connections.

3. CPRE Program Guidelines and Pro forma PPA
NCUC Rule Rd-71(g)(2)(vi): copy of the electric public utility's CPRE Program guidelines then in effect as
well as a pro forma power purchase agreement used in its most recent CPRE RFP Solicitation

The Companies' initial CPRE Program Guidelines and proposed pro-forma PPA are included as
Attachment 1 and Attachment 2. respectively, to the November 27, 2017 Petition for CPRE Program
approval. The Companies anticipate issuing final versions of these documents to the lA selected by the
Commission for posting at least 60 calendar days prior to the initial Tranche 1 CPRE RFP Solicitation
issuance date, as provided for in NCUC Rule R8-71{f)(1){ii).
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Preface

The Clean Energy Plan waswritten by the Department of Environmental Quality as directed by Executive
Order No. 80..' DEQ was tasked with thecreation ofa CEP to encourage the use ofclean energy
resources and technologies and to foster the development of a modem and resilientelectricitysystem.
Thepurpose of the CEP is to outline policy andaction recommendations that willaccomplish thesegoals.
TheCEP is made up of the main document titled PolicyandAction Recommendations andsix supporting
documents.

ClMn ErmgyPkn

SUMMARY

dun Energy

REPORT 1

Part 1: Energy Sector Profile and Landscape

Part 2: North Carolina's Energy Resources

Part 3: Electricity Rates and Energy Burden

Part 4: Stakeholder Engagement Process and

Comments

Part 5: Energy and Emissions Modeling

Part 6: Clean Energy Jobs and Economic

Outlook

TheCEP uses bestavailable data, analysis, and stakeholder input to examine what ourelectricity system
should look like in 2030 and what values wemust retain moving forward. It identifies achievable goals,
proposes modem policies and strategies to achieve thegoals, and identifies activities needed to adjust the
regulatory framework to accommodate 2P^ century customer expectations, public policy goals, energy
needs, economic development opportunities, and societal outcomes related to climate change.

Thepolicies and strategies identified here are intended to provide policy makers, regulatory bodies, local
governments, and others with a high-level implementation plan forachieving the goals and targets set in
the CEP. When viewed collectively, these strategies should help develop a broad, clearpicture of the
actionsNorth Carolina can undertake to maximize energy, economicand environmental benefits.

Promising strategies and actions will require further deeper dives and detailed analysis when considering
proposing newlegislation or amending existing policies andprocedures. The CEP presents short tenn
(less than 12 months), mid-term (1-3 years), and longer term (3-5) actions to ensure the State's energy
needs are served ina cost-effective, reliable and sustainable manner. The longer term action (3-5 years)
also consists of assessing theaccomplishments made, consideration of technology advancements, and a
relook at the strategies and actions to take inthe future. Insummary, these policies and strategies will
provide stakeholders a common understanding of the vision and direction which we want to move
towards.

' httDs://files.nc.gov/ncdea/climate-change/EQ8Q-NC-s-Commitment-to-Address-Cliinate-Change—Transition-to-
a-Clean-Energy-Economv.Ddf
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EXECUTIVE SUMMARY

Climate change is an increasing threat to the health, safety and prosperity ofNorth Carolinians. At
the same time, the clean energy economy is creating opportunities to create jobs and propel North
Carolina to be globally competitive. On October 29, 2018, Governor Roy Cooper signed an
executive order calling for a 40 percent reduction in statewide greenhouse gas emissions by 2025.
The order tasked the Department of Environmental Quality with developing a clean energy plan
for North Carolina.

After an extensive stakeholder engagement process, including meetings and public comment
periods, the plan was presented to Governor Cooper on September 27, 2019. Over the last 10
months, utilities, policymakers, regulators, universities, non-profits, the public, and industry
experts have offered their expertise to help craft the plan, which is a holistic vision for the clean
energy future of our state. More than 160 stakeholder groups helped develop this shared vision for
North Carolina's energy future.

• Multiple sessions were held over a period of six months in geographically diverse venues
across the state.

• Feedback was collected through facilitated workshops, regional listening sessions, at
energy related events and through online/direct input - culminating in a draft report that
was released for public comment.

Buildmg on Existing Accomplishments
North Carolina has built an impressive record on clean energy, but to continue that leadership the
strategies laid out in this plan must inform the legislative and policy changes the state adopts.

The rapid pace of economic, environmental, and technological change has created an opportunity
for North Carolina to pursue a modem, century electricity system. By leveraging the State's
existing energy resources, innovative public and private sector partners and a competitive
workforce, North Carolina is positioned to help drive a larger transition to a clean energy economy.
The Clean Energy Plan is presented as a framework to acceleratethat process.

Drivers of Transformation

The declining costs and large-scale deployment of renewable energy systems and the rapid
advancement of information management, communications, and consumer product devices are
transforming both the electricity supply and public demand for our electrical grid. These forces are
driving decarbonization of the electric power sector while creating economic development
opportunities in both urban and mral areas of the state.

North Carolina will need to design policies that provide certainty in the marketplace with enough
flexibility to support innovation and creativity to adapt to the rapidly changing demands for
electricity. New technologies can drive cost savings for customers, notably incentives and rate
structures must modemize to achieve the values and goals prioritized in this document.

NORTH CAROLINA CLEAN ENERGY PLAN: EXECUTIVE SUMMARY 11



Clean Energy Plan Goals

• Reduce electric power sector greenhouse gas emissions by 70% below 2005 levels by 2030
and attain carbon neutrality by 2050.

• Foster long-term energy affordability and price stability for North Carolina's residents and
businesses by modernizing regulatory and planning processes.

• Accelerate clean energy innovation, development, and deployment to create economic
opportunities for both rural and urban areas of the state.

Key Recommendations
The Clean Energy Plan (CEP) is designed to be a living document that can be modified as needed.
Whileit lays out a vision through 2030, the intention is for revisions to be made every3-5 years.

Recommendations in this document are divided into action items intended to fall into one of three

categories: short-term (1 year), medium-term (1-3 years), and long-term (3-5 years). Many ofthese
recommendations and action items are interconnected, but not interdependent.

To successfully transition to a clean energy future, North Carolina must establish a 2E' century
regulatory model that incentivizes business decisions that benefit both the utilities and the public
in creating an energy system that is clean, affordable, reliable, and equitable. The following
overarching recommendations are critical to the transition and will drive the priorities identified
by the stakeholders:

• Develop carbon reduction policy designs for accelerated retirement of uneconomic coal
assets and other market-based and clean energy policy options.

• Develop and implement policies and tools such as performance-based mechanisms, multi-
year rate planning, and revenue decoupling, that better align utility incentives with public
interest, grid needs, and state policy.

• Modernize the grid to support clean energy resource adoption, resilience, and other public
interest outcomes.

Next Steps
This plan is intended to guide the direction North Carolina takes in adapting to a changing
economy, climate, and market and help shape what change looks like, the timeffame in which
change happens, and how changes impact ratepayers.

NORTH CAROLINA CLEAN ENERGY PLAN: EXECUTIVE SUMMARY 12



OVERVIEW OF STRATEGY AREAS & RECOMMENDATIONS

Carbon Reductaon (A)

A. Decarbonize the electric power sector Page 55
• A-l. Deliver a report that recommends carbon-reduction policies and the specific design of such policies that

best advance core values, such as GHG emission reductions, electricity affordability, and grid reliability. The

report will evaluate policy designs for the following carbon reduction strategies:

1. Accelerated coal retirements,

2. Market-based carbon reduction program,

3. Clean energy policies, such as an updated REPS, clean energy standard, and EERS, and

4. A combination of these strategies.

Legislature, State Agencies, Academia

• A-2. Require integrated resource plans and distribution system plans to use portfolios and action plans that

incorporate a cost of carbon into the portfolio or plan that is selected for use by the utility.

Utilities Commission, Investor Owned Utilities, State Agencies

UtiBsty Incentives and Comprehensive System Planning (B-C)

B. Modernize utility tools and Incentives Page 65
• B-l. Launch a North Carolina energy process with representatives from key stakeholder groups to design

policies that align regulatory incentives and processes with 21st Century public policy goals, customer

expectations, utility needs, and technology innovation.

Governor's Office, Legislature,

• B-2. Encourage use ofpilot programs or other methods for testing and evaluating components of a

performance-based regulatory framework.

Utilities Commission, Investor Owned Utilities

• B-3. When authorizing "securitization" as a utility financing tool, include uneconomic generation assets in

the scope ofwhat can be securitized

Legislature, Utilities Commission

• B-4. Initiate a study on the potential costs and benefits of differentoptionsto increasecompetition in
electricity sector, including but not limitedto joining an existingwholesalemarket and allowingretail energy

choice.

Legislature, State Agencies

C. Require comprehensive utility system planning processes Page 74
• C-l. Establish comprehensive utility system planning process that connects generation, transmission, and

distribution planningin a holistic, iterative and transparent processthat involves stakeholderinput
throughout, starting with a Commission-led investigation intodesired elements of utility distribution system
plans.

Utilities Commission, State Agencies, Investor Owned Utilities, Co-Ops/Public Utilities, Local

Government, Academia, Businesses
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• C-2. Expand cost-benefit methodologies usedto makedecisions about resources andprograms to include
societal and environmental factors

Utilities Commission, Co-Ops/Public Utilities

• C-3. Implement competitive procurement of resources by investor-owned utilities

Utilities Commission

Gnd Modernizations and Resilience (D-E)
D. Modernize the grid to support clean energy resources Page 82

• D-l. When evaluating proposals for grid modernization, considerwhetherthe following outcomes are

supported;

o Demonstrated net benefits for all proposed investments, including presentation ofall costs and

benefits used in utility analyses

o Enhanced transparency of regionally appropriate DERs, gridneeds and opportunities for DERs to
interconnect

o Increased customeraccess to their usagedata and sources of energy

o Facilitation ofgreater utilization"of storage, demand-side resources, grid operation/management
devices, and the bi-directional flow ofpower

o Measurement ofperformance to ensure anticipated benefits are delivered and accounted for

o Increased deployment of clean energy

Utilities Commission, Co-Ops/Public Utilities

• D-2. Use comprehensive utility planning processes to determine the sequence, needed functionality, and
costs and benefits of grid modernization investments. Create accountability byrequiring transparency,
setting targets, timelines andmetrics of progress madetoward gridmodernization goals.

Utilities Commission, Co-Ops/Public Utilities

E. Strengthen the resilience and flexibility of the grid Page 87
• E-l. Require utilities to develop projects focused on DERs, community solutions, and microgrids at state

facilities and critical infrastructure locations (e.g. hospitals, shelters) to enhance resilience.
Utilities Commission, StateAgencies, Investor Owned Utilities, Co-Ops/Public Utilities,
Local Government

• E-2. Coordinate resilience planning with disaster recovery operations center and require NC Emergency
Management's Recovery Support Functions to address cybersecurily concerns inconjunction with energy
resiliency issues.

Utilities Commission, StateAgencies, Investor Owned Utilities, Co-Ops/Public Utilities'

• E-3. Develop a method to quantify the human costs of poweroutages, and integrate these costswhen
evaluating grid modernization plan components related to resiliency.

Utilities Commission, State Agencies, Academia

Clean Energy Deployment and Economic Development (F-H)
F. Enable customers to choose clean energy Page 92

F-l. Consider revisions to clean energy programs authorized byHB 589 to ensure successful delivery of
desired outcomes, such as increasing customer access to clean energy.

Legislature, State Agencies

NORTH CAROLINA CLEAN ENERGY PLAN: EXECUTIVE SUMMARY 14



• F-2. Enact a statewide commercial Property Assessed Clean Energy (PACE) and Pay as You Save Program

Legislature, Governor's Office, State Agencies, Local Government, Academia

• F-3. Develop a green energy bank or statewide clean energy fund to catalyze the development and expansion

of clean energy markets byconnecting private capital with' clean energy projects.
Governor's Office, Local Government, Academia

• F-4. Require utilities to offer virtual or group net metering to enable greater access to community solar.

Legislature

• F-5. Increase the existing REPS or create a new policy with zero-emitting resource targets without carve-

outs for specific resources

Legislature, Utilities Commission

G. DER interconnection and compensation for value added to the grid Page 101
• G-l. Develop rates that provide accurate price signals to demand-side resources about costs and value to the

grid, such as Time ofUse (TOU) or real time pricing. In the long term, considerestablishing new rate and

compensation structures for DERs basedon the value of grid servicesthat can be providedby DERs, such as
a "value ofDER" tariff.

Utilities Commission, Co-Ops/Public Utilities

• G-2. Considerways to providegreater transparency of system constraints and optimal locations for
distributed resources

Utilities Commission

H. Clean energy economic development opportunities Page 107
• H-l. Identify and advancelegislative and/or regulatory actions to foster development ofNorth Carolina's

offshore wind energy resources

State Agency

• H-2. Createand foster statewide and regional offshore wind collaborative partnerships with industry, the
public, stakeholders, and neighboring states to bring economic growthto North Carolina.

Governor's Office, State Agencies, Investor Owned Utilities, Local Government, Academia,

Businesses

• H-3. Conduct an assessment of offshore wind supply chain andports and othertransportation infrastructure
to identify state assetsand resourcegaps for the offshorewind industry.

State Agencies, Local Government, Businesses

• H-4. Developpathways to expand renewable naturalgas recovery and usage

Academia, State Agencies, EPC

Equitable Access and Just Transition (1-J)
I. Address equitable access and energy affordability Page 112

• I-l. Include non-energy equity-focused costs and benefits in decisions regarding resource needs, program
design, cost-benefit analyses, and facility siting.

Utilities Commission, StateAgencies, Investor Owned Utilities, Co-Ops/Public Utilities, Local
Government
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• 1-2. Examine the feasibility and proper design ofa low-income rate class and associated rate structures,
including but not limited to the elimination orreduction offixed charges for ratepayers with high energy
burdens.

Academia, NCUC

• 1-3. Expand energy efficiency and clean energy programs specifically targeted at underserved markets and
low-income communities.

Legislature, State Agencies, Others

2. Foster a just transition to clean energy Page 120
• J-l. Ensure inclusion and meaningful involvement ofhistorically marginalized individuals (people ofcolor

and people living inpoverty) indecision-making regarding siting electricity generation assets and
implementing programs that would affect their energy bills, health, and access to clean energy and energy
efficiency opportunities.

Utilities Commission, State Agencies

• J-2. Launch an EE Apprenticeship program within Apprenticeship NC to expand access to clean energy
careers.

Academia

• J-3. Create long term jobswith family sustaining wages and benefits inrenewables and grid infrastructure
industries for low income communities and workers displaced by the transition to a clean energy economy.

Legislature, Governor's Office, State Agencies, Investor Owned Utilities, Co-Ops/Public Utilities,
Local Government, Academia, Businesses

Energy Efficiency and Beneficial Electrification (K-L)
K. Increase use of energy efficiency &demand side management programs Page 125

• K-l. Establish anEnergy Efficiency Advisory Council (EEAC) to oversee implementation ofthe
EE Roadmap recommendations

Governor's Office

• K-2. Enable customers tohave greater access to their energy data tlirough new functionalities, such as those
available through Green Button "Download MyData"Button

Legislature, Utilities Commission, State Agencies, Investor Owned Utilities, Co-Ops/Public Utilities
• K-3. Establish minimum EE goals within existing REPS orestablish anenergy efficiency resource standard

(EERS)

Legislature, Utilities Commission

• K-4. Enhance education and awareness around energy efficiency opportunities in K-12 schools and
community colleges through an "Energy Efficiency Eveiywhere (E3)" project

Academia

• K-5. Require utilities to develop innovative rate design pilots to encourage customer behavior that helps
achieve clean energy goals, such as peak demand reduction, better utilization ofrenewable resources, and
strategic storage deployment.

Utilities Commission, Co-Ops/Public Utilities

• K-6. Increase EE awareness on theNorth Carolina Building Code Council
Legislature, State Agencies
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L. Create strategies for electrification Page 137
• L-l. Require utilities to develop innovative rate design pilots forelectric vehicles to encourage off-peak

charging of vehicles andto test effectiveness of different rate structures at shifting customer usage of the grid
and encouraging the adoption of electric vehicles.

Utilities Commission, Co-Ops/Public Utilities

• L-2. Conduct an analysis of the costsand benefits of using electrification to reduce energy burden and GHG
emissionsin consumerend-usesectors in NO, such as in homes, buildings, transportation, industrial and
agricultural operations.

Academia
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NC CLEAN ENERGY PLAN

1. NCs Current & Anticipated
The electricity consumed inNC (NC) homes,

businesses, and industries is mostly generated at

central power stations, transported through a network

ofhigh-voltage transmission lines, and distributed

via local poles and wires to customers. Figure 1

shows the current capacity levels and electricity

generation by resource type. These resources

produced 3% of the nation's power output, ranking

NCas the 8"" largest electricity generating state for
both 2017 and 2018..' Traditional fuel resources such

as coal, natural gas, and nuclear stations represented

about 90% of the annual output. NCs coal-fired and

natural-gas fired power plants are ranked 11"'and 5^

in the nation, respectively, for the amount of

electricity generated in both 2017 and 2018.,^

Since the enactment of the NC Renewable Energy

and Energy Efficiency Portfolio Standard (REPS).^,

the capacity of clean energy resources has increased

dramatically. NCs interpretation of the 1978 federal

mandate, the Public Utility Regulatory Policies Act

(PURPA), providedhistorically generous and long
term "avoided cost" contracts for utility scale solar

projects and is another growth driver ofutility-scale

solar in the state..'* NCs Business and Energy Tax
Credits provided a 35% state tax credit for renewable

energy projects. These credits doubled every year after
the REPS was established in 2007 and grew to $245

Energy Landscape

2017 Summer Capacity

Solar Thermal/ Wind Biomass

1% ^ /~ 1%

Hydroelectric/
Pumped Storage

6%

Nuclear

Petro eum

Natural Gas

33%

2017 Electricity Generation

Hydropower
4%

Nuclear

Solar Wind Biomass

Petroleum Natural Gas

Figure 1: NCs Electricity Statistics by Resource
Type

•U.S. Energy Information Administration, Electricity Data Browser, https://www.eia.gov/electricity/data/browser/
^ Ibid
^Session Law 2007-397, "NCs Renewable Energy and Energy Efficiency Portfolio Standard (REPS), August20,
2007, http://www.ncuc.commerce.state.nc.us/reps/reps.htm.

EIA. (2019). Retrieved from https://www.eia.gov/todayinenergy/detail.php?id=27632
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million in 2016, the lastyearof the program..^ When coupled witha 30%federal solartax credit, project
developers were able to cut the cost of a renewable facility in half. The collective impact of state and

federal policiesand precipitous decline in solar costs led to NC being ranked 2"^ in the nation for the most
installed solar photovoltaic (PV) capacity. This infrastructure produced between 10 and 11% of the

nation's total solarelectricity output, ranking NC as the 2"*^ highest solarproducing stateeachyear from
2017 through2019 (as of May)..^ Independent powerproducers accounted for over 92% of NC's solar
generation, while utilities represented about 6% and commercial sector represented 2% of the state's solar

electricity generation.

The state subsidy for solar PV expired in 2015 and the federal tax credit is slated to expire in 2021.7

Going forward, the next phase of growth in the clean energy sector will be determined by legislation

passedin 2017 called the Competitive Energy Solutions forNC, also knownas HouseBill (HB589)..^

This bill creates new programs for competitive renewable energy (RE) procurement, solar rebates and

leasing, community solar, and special studies related to RE. The solar capacity projected to be added to

the system is about 4,000 megawatts (MW) by 2025 (essentially doubling the capacity shown in Figure 1

if all the requirements in the legislation are fulfilled).

The 2018 latest Integrated Resource Plans (IRPs) filed by NC's investor owned utilities (lOUs) indicate

that the capacity of solar PV will remain at about the same level from 2025 to 2030. The capacity of

energy storage is planned to increase from the current level of 1 MW to 246 MW by 2025 and 291 MW

by 2030. The IRPs suggest that an additional 7,200 MW of natural gas capacity will be part ofNC's

portfolio (18% increase relative to Figure 1) and 4,000 MW of coal capacity will be retired (12% decrease

relative to Figure 1).

In the wake of continuing decliningcosts of renewable generation and batterystorageoptions,NC

regulators and policy makers will be called upon to evaluate the economic viability of traditional
infrastructure projects whose costs will be borne by ratepayers for years to come. As NC makes capital

investment decisions for future capacity additions, it will be important to select the cost-effective system

that maintains affordability, reliability, equity, grid efficiency, and economic viability. In just the past

year, many states and utilities have made groundbreakingannouncements, some ofwhich are highlighted

below:

• • Georgia state regulators approved Georgia Power's long-term IRP, authorizing the utility to own
and operate80 MW of batteryenergystorage, and add 2,260 MW of new renewables (primarily
solar), growing its renewable generation to 5,390 MW by 2024 and increasing the company's
total renewable capacityto 22% of its portfolio. The Georgiaplan also calls for retiringfive coal
units, based on its Public Service Commission's analysis on coal units' economics and concluded
that keepingthem was costlyto ratepayers, and reducing its use of natural gas, from almost half
to about a third of its portfolio by 2024. GeorgiaPower's IRP also includes energy efficiency

^NCDOR. (2016). Article 3B- Business and Energy Credits. Retrieved from
https://files.nc.gOv/ncdor/documents/reports/2-3B-RenEngyProp2016.pdf
®U.S. Energy Information Administration, Electricity Data Browser, https://www.eia.gQv/electricitv/data/browser/
' U.S. Department ofEnergy. (2019). Expired, Repealed, and Archived NC Incentives and Laws. Retrieved from
https://afdc.energy.gov/laws/laws_expired?jurisdiction=NC
^House Bill589,Session Law2017-192, NC General Assembly, 2017,
https://www.ncleg.net/gascripts/BillLookUp/BillLookUp.pl?Session=20I7&BillID=h589&submitButton=Go
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targets 15% above previous IRPs. The utility said it added new programs for both residential and
commercial customers, including an income-qualified efficiency pilot designed to help up to 500
residents reduce household energy demand by 20%.

• The Tennessee Valley Authority (TVA) recently published its 2019 Final IRP, calling for up to
14 GW of new solar energy, 5,300 MW of energy storage and 2.2 GW of energy efficiency
savings by 2038. TVA plans to retire some of its coal plants, and will consider retirement of
additional coal and gas-fired combustion turbines if determined cost-effective.

• Southern Company, the third largest utility in the U.S., set a long-term goal of low to no carbon
operations by 2050 on an enterprise-wide basis, with an interim goal of 50% reduction by 2030.
The company also committed to seeking approval of low-carbon and carbon-free resources that
are in the best interest of its customers.

• Both of the primary lOUs servicing NC have set emission reduction goals. Duke Energy recently
announced an entity wide goal of reducing CO2 emissions by at least 50% from 2005 levels by
the year2030andnet-zero carbon emissions by 2050..^ Dominion Energy has set a goal to reduce
CO2 emissions 80% by2050andmethane emissions from natural gasassets 50%by 2030..'®

• In Colorado, Xcel Energy's recent requests for proposals have set record-low prices, receiving
solar-plus-storage bids as low as $36 per megawatt hour (MWh), compared to $25 per MW-hour
for standalone solar. Xcel plans to retire 660 MW of coal capacity ahead of schedule in favor of
renewable sources and battery storage options, and reduce costs in the process.

• In the Midwest, MidAmerican will be the first utility to reach 100% RE by 2020 without
increasing customer rates. Indiana's NIPSCO will replace 1.8 gigawatts (GW) of coal with wind
and solar.

• In Oklahoma, NextEra Energy Resources will develop the largest hybrid renewable project in the
United States, a 700 MW facility that will serve 21 utility members and other customers of
Western Farmers Electric Cooperative.

• Dominion has expressed the possibility of developing more than 2,000 MW of offshore wind off
the Virginia coast. Dominion's Power Generation Group subsidiary plans to invest $1.1 billion
through 2023, $300 million of which will be used towards its offshore wind.

As RE and distributed energy resources (DER) costs continue to fall and penetration rises, these assets

will reach a point where they can be treated as a true grid resource, providing services that benefit both

the customer and the utility. Intelligently managed DERs could offer a vision of a world where demand

may be as easily dispatchable as supply. NC regulators and policy makers will be called to 1) evaluate

the amount of RE and DERs that can be technologically integrated, 2) resolve grid balancing and

operability issues that come with increasing quantities of non-dispatchable generation, and 3) ensure fair

and equitable methods to pay for the transitioning power grid. Additionally, the forthcoming utility

proposal for smart grid initiatives and grid modernization will require a substantial investment, posing a

challenge to keep rates low and still maintain reliability.

Our state enjoys some of the lowest retail electricity prices in the nation, with a ranking in the bottom 10

states for the past several years. NC's average residential rate has been about 6% less than the South

Atlantic region and about 11% less than the nation as a whole since 2015. Despite having low rates, NC is

number 25 in the nation for average monthly residential bills (the total amount that customers pay for

^https://news.duke-energv.eom/releases/duke-energv-ainis-to-achieve-net-zero-carbon-emissiQns-bv-2050
Dominion Energy comment letter to DEQ on the draft Clean Energy Plan.
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electricity service per month)..'̂ In other words, in 26 states residential customers have lower bills than
theirNC counterparts. This is one ofthe reasons that low-income households continueto pay a significant

portionof their annual incomeon energy bills. In 2018, 15%of NC's residents (1.4 million)were living
below 100% of the federal poverty level (FPL). On average, these individuals spent 18 to 33% of their

annual income on energy bills, of which about20% wentto payelectric bills. Comparatively, the energy
burden for those at 200%above the FPL($50,000) wasonly 7%..'̂ Public policy focusing on energy
rates, equitable access, and a just transition to clean energy economy is needed to address the current

disparity.

Moving forward, electricity prices for

generation are projected to decline rapidly

while the transmission and distribution

related prices will increase to

accommodate both grid scale RE and

DERs. According to the Annual Energy

Outlook (AEO) 2019 forecast, it is

projected that the total electricity price

(sum ofgeneration, transmission, and

distribution) will decline slightly or

remain the same relative to the 2018 levels

(see Figure 2).

In the coming years, our infrastructure

will be challenged to deliver smart and

resilient energy, due to the technological

changes and climate impacts and that are

on the horizon. It is neither feasible nor

prudent to build out the entire

transmission or distribution system

simultaneously, but there is a growing

recognition that changes are needed

sooner than planned, to stay ahead of the rapidly *

changing industry. Therefore, it is important for NC

to establish a vision for what the modem gird should

look like for NC.

With this vision, we can;

• meet the state's rapidly changing electricity market,
• deploy advanced technologies
• find value in the electric distribution system,
• create additional revenue mechanism for the utilities, customers, and system integrators, and
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Figure 2: Electricity Prices by Service Category
(Reference Case)

" 2017 data from EIA, Table 5.a. httD://www.eia.gov/electricitv/sales revenue price/
Formore information on energy burden of low-income households, seeSupporting Document Part3: Electricity

Rates and Energy Burden.
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develop a competitive and vibrant new energyeconomy, wherejobs of the futureare both created
and retained.

1.1 Nuclear Energy

Sincethe start-up of NC's first nuclear reactor in 1975, nuclear-generated electricityhas becomea

substantial partof the states' energy landscape and it nowprovides approximately one-third of the
electricity consumed in thestate. Duke Energy operates a total of five reactors at three NCnuclear power
plants,with licensesto operatebetween2036 and 2046 as issued by the Nuclear Regulatory Commission.
In its 2018 IRPs, DukeEnergy reported thatno newnuclear generation units are planned, with no
anticipated nuclear retirements over the IRP planning period- Duke Energy noted thatcapacity uprates
(an increase in the peakoperating output of a facility, totaling 56 MW) are planned for the Brunswick and
Harris plants during 2019 to 2028. Additional details regarding this resource, including benefits and
concerns associated with its application, are highlighted in Supporting DocumentPart 2.

The CEP examines energy resource availability and technology trends over a planning horizon often
years through 2030. During thistime period, NC's current fieet of nuclear reactors are expected to
continue to supply baseload electricity. The carbon policy analysis discussed later in the plan assumes
continuous generation fi-om theexisting nuclear fleet, emitting zero tons ofcarbon emissions perunit of
energygenerated. As the expiration dates for existingpower plantsnear, the State will need to evaluate

extending the licenses (asdesired byDuke Energy) foran additional twenty years or replace with other
generation sources.

Several smaller scale nuclear technologies are currently being developed which may be considered bythe
State as options in the future. One such nuclear technology is thesmall modular reactor (SMR) with
generating capacity of 300 MW or less. SMRs areanticipated to be less capital intensive than
conventional nuclear plants which average around 1,000 MW per plant, may offer easier financing, and
require shorter construction times due to in-factory fabrication. The micro-reactor, with capacity ranging
between 1and 20MWs, can befactory-fabricated and integrated with distributed energy sources. Both
technologies areunder development. TheU.S. Department of Energy projects thatSMRs and micro-
reactors could be introduced by the mid-2020s. Thetechnical feasibility, safety and costeffectiveness of
these emerging technologies will need to be considered as part of future energy portfolio forNC.

1.2 Natural Gas

Natural gas is used bytheelectricity generation sector as fuel forthree primary types ofgenerator
systems: (1) natural gas combined cycle systems (NGCC), (2) simple cycle gas combustion turbines (NG
CT) and (3)asa replacement fuel forcoal insteam boilers. Between 2000 and 2017, thecapacity ofNC's
natural gas power plants tripled asthe State transitioned from coal due to (1) increased supply ofnatural
gas from shale formations, (2) lower natural gas fuel prices, and (3) increased environmental regulations
oncoal-fired power plants. Since 2010, electricity generation from natural gas has increased 4.5 times.
NGCC powerplants arenowproviding about 30% ofNC's electricity needs.
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Thereare plans to build twonewnatural gas pipelines to bring shalegas produced in West Virginia to
NC. The first pipeline is the AtlanticCoast Pipeline(AC?) which is a joint venture betweenDominion

Energy, DukeEnergy,PiedmontNatural Gas, and Southern Company Gas. The determination of the
route and the federal approval occurred during the previous administration. The project is on hold

pending a Fall 2019 decision by the U.S. Supreme Court to determine whether or not to hear the case over

a dispute regarding federal permits. The second pipeline is the Mountain Valley Southgate Pipeline
which filed for approval inNovember of 2018. It is in earlier stages of development. Bothprojects are
facing significant opposition from local communities and environmental groups.

Natural gas is composed primarily of methane, which is a greenhouse gas(GHG) with a warming
potential 25 times greater than carbon dioxide (CO2). In 2016, NC's natural gas power plants emitted
about 15.7 million metric tons (MMT) as CO2 equivalent GHGs, and emissions areexpected to increase
in thefuture. During natural gas extraction, process and transmission activities, significant amounts of
methane canescape into the atmosphere. TheUS EPAestimated that nationally, methane emissions
from these non-combustion activities was approximately

164 MMT GHGs in2016..'"* Based on the volume ofnatural gas consumed for electricity use in NC, it is
estimated that 0.95 MMT GHGs areemitted in other states due to our usage..'̂ Additionally, in state
emissions from the operation ofthe natural gas transmission and storage system, including natural gas
consumed by compressor stations and fugitive emissions, are estimated to be 1.34MMT GHGs for 2016.

The Intergovernmental Panel onClimate Change's (IPCC) special report on the impacts ofglobal
warming of 1.5 °Cabove pre-industrial levels calls forreaching net zero CO2 emissions globally around
2050 and concurrent deep reductions inemissions ofnon- CO2 forcers, particularly methane..'® In tlie
"Systems Transitions" chapter, the IPCC notes that new natural gas power generation should be deployed
in tandem with carbon sequestering technologies. Similarly, the U.S. Fourth National Climate
Assessment calls for "replacing conventional, COz-emitting fossil fuel energy technologies orsystems
with low- orzero-emissions ones (such as wind, solar, nuclear, biofuels, fossil energy with carbon capture
and storage, and energy efficiency measures), aswell aschanging technologies and practices inorder to
lower emissions of other GHGs such asmethane, nitrous oxide, and hydrofluorocarbons."."

InNC, significant growth in natural gas electricity production is planned. Between now and 2022, Duke
Energy plans to bring two new NGCC units online. After that, the projection relies on the Duke Energy
IRPs for capacity additions. The IRPs indicate approximately 4,000 MW ofnew NGCC power will come

NC Greenhouse Gas Inventory (1990-2030), NC Department ofEnvironmental Quality
Divisionof Air Quality,January2019, accessedat https://deQ.nc.gov/energv-climate/cIimate-change/greenhouse-
gas-inventorv.

Draft Inventory ofU.S. Greenhouse Gas Emissions and Sinks: 1990-2016, EPA 430-P-18-001, U.S.
Environmental Protection Agency, Washington, D.C., February 6,2018.

According tothe Energy Information Administration, NC consumed 1.6% ofU.S. total natural gas production. Of
thisamount, 56%was consumed to generated electricity in the state.

The Intergovernmental Panel on Cliitiate Change, SPECIAL REPORT - Global Warming of1.5 °C, August 2018.
https://www.ipcc.ch/srl 5/

"USGCRP, 201S: Impacts. Risks, andAdaptation in the UnitedStates: Fotirth National Climate Assessment,
Volume II, Chapter 29: Reducing Risks Through Emissions Mitigation [Reidmiller, D.R., C.W. Avery, D.R.
Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. Global Change Research
Program, Washington, DC, USA, 1515 pp. doi: I0.7930/NCA4.2018.
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online between 2024 and 2030 and an additional 1,800MW ofNG CT will be built. The significant

planned capacity additions are expected to increase natural gas supplied electricity from about 50,000

thousand MWh in 2018 to about 77,000 thousand MWh in 2030. Based on the current projections,

natural gas will become NC's dominant source of electricity production as certain coal plants retire,

contributing to most of the State's remaining GHG emissions (estimated to be 43 MMT by 2030 or 47%

below 2005 levels). The current "business as usual" approach will not achieve the goal to reduce power

sector GHG emissions 70% below 2005 unless the additional generation need is met by clean energy

sources.

In the coming years, NC regulators will be making decisions regarding the utilities' requests to add new

naturalgas capacity to the generation fleet. These decisions will need to considerthe driversofelectricity
system transformation, including declining cost ofclean energy technologies and the goal to decarbonize

the powersector. They will also need to considerthe rapidlychangingmarket dynamics that could lead
to strandednatural gas assets, and the best meansto assuregrid reliability and electricity affordability for

ratepayers. The CEP identifies several recommendations and mechanisms to enable consideration of

clean energy technologies that support NC's growing economy. Examples include incentivizing utilities
for developing alternatives to capital intensive infrastructure projects, comprehensive energy system
planningthat considers generation, transmission and distribution system in tandem, consideration of the
socialcost ofcarbon in least cost analysis, developing clean energypolicies and market-based carbon

reduction program, and others.

1.3 Biomass

Electricity generated from biomass is eligible forRenewable Energy Credits (REC) as partof REPS.
According to the NC Renewable EnergyTracking System (NC-RETS), in 2017, 20.2% of the State's

RECs were from woody biomass..'̂ According to Duke Energy's 2018 IRP, thecapacity growth of
biomass projectspeak in 2020 at 406 MW,then steadilydecline to 52 MW in 2032. The National
Renewable Energy Laboratory (NREL) evaluated the levelized costof energy (LCOE) projections for
biomass plants and forecasts it to be relatively flat through 2050 due to the low heat content of biomass

fuels.j^

Currently, thewoodpelletindustry doesnot contribute to NC's energy generation portfolio and doesnot
advance NC's clean energy economy. The wood pellets harvested from NC increase the state's carbon

output during logging, processing and transportation and areburned forfuel elsewhere, mostly Europe.
There arecurrently noknown plans forthe industry to become a contributor to NC's energy sector in the
coming years. If this trend reverses, NC should not support activities that would increase emissions from

its electricity generation sector for the reasons cited below.

Stakeholders have raised concerns regarding whether biomassor products derived from NC forests, is
carbon neutral. Weacknowledge the science regarding carbon neutrality and accounting metliods are
contentious issues. Biomass combustion releases carbon into the atmosphere at a faster pace than if the

NC Renewable Energy Tracking System (NC-RETS), Feb 2019, https://www.ncrets.org/
Annual Technology Baseline-LCOE, NREL, 2018, https://atb.nreI.gov/electricitv/2018/index.html?t=cb&s=Dr
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forests were left intact to absorb and sequester carbon dioxide emitted from anthropogenic sources.

Biomass energy is carbon neutral if growing the biomass removes as much CO2as is emitted into the

atmosphere from its combustion.?®

The method for accounting this complex issue has been studied by EPA and other national experts.

EPA's Science Advisory Board remains deadlocked after years of debate on the best way to advise

regulators on how to account for emissions from burning biomass. Meanwhile, in a 2018 publication,

scientists concluded that the use of wood as fuel is likely to result in net CO2 emissions and may endanger

forest biodiversity.. '̂ Dueto this uncertainty, largescaleuse of NC's natural resources to meetforeign
markets' carbon reduction goals by taking advantage of current accounting of methodology should be

challenged at tlie national and international level.

1.4 Biogas

NC ranksthird in the nation withthe mostbiogas potential..^^*.^^ Biogas refers to the recovery of methane
gas from anaerobic digestion ofmunicipal and solid waste generated from swine operations, landfills,

dairy farms, wastewater treatment plants, and food waste operations. It is also commonly referred to as

renewable natural gas (RNG) because the principal constituents are methane and carbon dioxide. NC's

REPS program offers RECs for electricity generated from landfill gas and animal waste, including swine

operations. In 2017, 5.9% of the State's RECs were from Landfill gas, and 3.6% were from animal

waste..^''

RNG can play an important role in reducing methaneemissions, a potent GHG witliglobal warming
potential25 times greaterthan carbon dioxide. Reducing methaneemissions can have a larger impacton
the environment thanothercarbon reduction initiatives. The IPCC special reporton the impacts of global
warming of 1.5 ®C above pre-industrial levels and related global GHG mitigation pathways identifies this
resourceas one of the primaryenergypathways..^^

Agriculture is NC's top industry, accounting for $91.8 billion of the $538 billion grossstateproduct and
17% of the state's workforce. The agricultural community seesRNG production as a new"home-grown"
industry with the potential to increase employment and revenuegeneration potential for rural and
agricultural communities, create more advanced, sustainable waste management solutions andproduce
bioenergy that offsets GHG emissions.

For NC, the agriculture sector accounted for 7% of the State's 2017 gross GHG emissions and waste

management operations (landfills and wastewater plants) accounted for 6%. Combined, emissions from

Depending on the type oftree, forests may take decades to draw the same amount of carbon back out of the air.
https://www.scientificamencan.com/article/congress-savs-biomass-is-carbon-neutral-but-scientists-disagree/
Departmentof EnergyNationalRenewable EnergyLaboratory, EnergyAnalysis: BiogasPotential in the United

States, August 2013. https://www.nrel.gov/docs/fV14osti/60178.pdf
^ Department ofEnergy and US Department ofAgriculture concluded the Biogas Opportunities Roadmap
http://www.usda.gov/oce/reports/energy/Biogas_Opportunities_Roadmap_8-l-I4.pdf) in2014, subtitled "Voluntaiy
Actions to Reduce Methane Emissions and Increase Energy Independence."

NC Renewable Energy Tracking System (NC-RETS), Feb 2019, https://www.ncrets.org/
The Intergovernmental Panelon Climate Change, SPECIAL REPORT - Global Warming of 1.5 ®C, August 2018.

https://www.ipcc.ch/srI5/
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these activities equated to almost 40%of the total GHGs emitted from the State's electricity sector.?^ By
2030, emissions from the agriculture and waste management sectors are projected to be almosthalf of the

total emissions from the electricity sector. RNG projects in the Statehavethe potential to significantly
reduce these emissions. Furthermore, RNG can reduce reliance on natural gas.

Stakeholders have expressed concerns over air and water pollution from swine operations' use of biogas
technology that rely on lagoons and sprayfield waste management systems. Pollution to waterways,
odors, and public health concerns for nearby and downstream communities, including those felt
disproportionately byminority populations, arethereasons foropposition to biogas production.

States like California, Washington, Oregonand New York recognize RNG in meeting their GHG
emission reduction goals. The private sector also incorporates biogas into theirGHG mitigation plans.
For example, UPS plans to convert 40%of theirground fleetto usealternative fuel, including RNG, by
2025. NC's agriculture to energy projects havebeenfrontrunners in the country, and arepioneering the
development and utilization of RNG. For example, Smithfield Foods plans to reduce its absolute GHG

emissions by25% by2025, equivalent to 4 MMT. Smithfield Foods and Dominion Energy recently
formed ajoint venture Align Renewable Natural gas andare investing $250 million overthe nextdecade
to expand RNG on a widescale. The Cityof Raleigh'sNeuseRiver Resource Recovery Facility is
incorporating an advancedanaerobic digestion processto reduce the overall biosolids content and

accommodate future growth. Therecovered RNG is planned to beused for the City'sGoRaleigh bus
fleet or soldto a thirdparty as revenue, and is a keycomponent of the City's GHG emission reduction
strategy.

It is anticipated thatover the coming years, new projects will betested and applied at swine farms, food
and solid waste operations, landfills and wastewater treatment plants. Technological advancements are
expected to lead the industries to becoming cleaner and more efficient. The RNG industry isyoung and
can help our state realize the benefits ofdecreased carbon emissions, improved resiliency (through
alternative fuel supply and microgrid applications during disaster), less reliance on imported energy fuels
or sources thatareweather dependent, and economic development in themost impoverished areas of the
state.

NO Department ofEnvironmental Quality, NO Greenhouse Gas Inventory (1990-203), January 2019.
https://files.nc.gov/ncdeQ/climate-change/ghg-inventorv/GHG-Inventorv-ReDort-FINAL.Ddf
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2. Drivers of Power Sector Transformation

The declining cost of clean energy and energy storage technologies, along with rapid advancement of

information management, communications, and consumer products is transforming our electrical grid.

These forces are leading the decarbonization of the electric power sector while creating economic

development opportunities in urban and rural areas of the state. The four key drivers of power sector

transformation in the century are described below.

Key Drivers of

Power Sector

Transformation

Decentralization

Digitization

Decarbonization

Development

2.1 Decentralization Driven by Declining Costs

The costs of clean energytechnologies have declined rapidly in the last decade. Lazard's latest annual

Levelized Costof Energy Analysis (LCOE 12.0) shows a continued decline in the costof generating
electricity from alternative energytechnologies, especially utility-scale solar and wind. In some
scenarios, alternative energy costshavedecreased to the point that theyarenowat or below the marginal
cost of conventional generation (see Figure3). Lazard's data showsthat since 2009, solar PV and wind
costs have dropped 88% and 69%, respectively.. '̂ By2024, Wood-Mackenzie predicts that wind energy
will continueto cost less than new combined-cycle natural-gas facilities on an LCOEbasis in 20 states,
and will grow to 28 states by2027. Forbattery storage, Lazard's latest annual Levelized Cost of Storage
Analysis (LCOS 4.0)shows significant costdeclines across most usecases and technologies, especially
for shorter duration applications, suchas utility-scale solarPVplus storage (seeFigure 4).. '̂ Lazard also
projects thatby2020, the cost of lithium-based storage could decline by 38%. Anoverview of key
technologies enablingdecentralization of the powergrid is provided in the discussion below.

"Lazard's Levelized Cost ofEnergy Analysis - Version 12.0", Nov 2018, accessed at
https://\vww.lazard.com/media/450784/la2ards-levelized-cost-of-energv-version-120-vfinal.pdf
2«Ibid
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2.1.1 Utility Scale Renewables

The Energy Information Administration (EIA) forecasts that non-hydroelectric renewables will be the

fastest growing source of electricity generation. In April 2019, U.S. monthly electricity generation from

renewable sources exceeded coal-fired generation for the first time..^^ Renewable sources provided 23%
of total electricity generation, compared to coal's 20%. EIA's January 2019 Short-Term Energy Outlook

(STEG) forecasts that electricity generation from utility-scale solar generating units will grow by 10% in

2019, and by 17% in 2020. Wind generation is predicted to grow by 12% and 14% during the next two

years..^®

This projected growth is a result ofnew generating capacity the industry expects to bring online. In 2017,

renewables represented almost 50% of the new utility-scale electric generating capacity added to the U.S.
power grid. Solar is the third-largestclean energysource in the U.S. powersector, having surpassed

biomass in 2017. The U.S. electricpower sectorplans to add more than 4 GW of new solar capacity in

2019, and almost 6 GW in 2020, a total increase of 32% from the operational capacity at the end of2018.
There are now more than 2 million solar installations in the U.S., with an additional 2 millionanticipated
by 2023.. '̂ Figures 5 illustrates historical and projected solar capacity additions fortheUS.

U.S. annual solar PV power capacity additions (GW)
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Figure 5: Solar Photovoltaic (PV) CapacityAdditions

According to the SolarEnergyIndustries Association, NC is currentlyranked 2°*^ in the nation for

cumulative total installed solarcapacity. Figure 6 (nextpage) shows the riseand leveling off of solar
installations in the state,with utility scale projects dominating the capacitygrowth. How the utilities
comply with KB 589, taking into consideration grid operational needs, customer demands, and cost, will

determine the level of solar capacity added in the coming years.

U.S. Energy Information Administration, Electric Power Monthly
U.S. Energy Information Administration, Current Issues and Trends, https://www.eia.gov/electricity/issuestrends/
https://www.greentechmedia.com/articles/read/liow-distributed-energv-is-reshaping-the-energv-

landscape#gs.rOdwgu
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Wind turbines now operateacross 41 states and 2 U.S. territories. The U.S. wind industry installed 841
MW of new wind power capacity in tlie first quarter of2019, a 107% increase over installations in the

first quarterof 2018. It is estimated that throughcalendaryear 2019, installed capacityfor wind energy
generation will grow, likely doublingthe installations completed in 2018. This drastic expansion should
continuefor the next few years as developers installprojects prior to the expiration of the Production Tax
Credit..^^ The U.S. EIA predicts that wind capacity additions in2019 will total 12.7 GW, exceeding
annual capacity additions for theprevious 6 years.. '̂̂ Thelong-term outlook foroffshore wind (OSW)
energygeneration is similar- the U.S. Department of Energy(DOE)reports a total project pipelineof

25,434 MW as of June 2018, of which3,892 MW is in project-specific capacityand 21,542 MW of
undeveloped lease area potential capacity..^^ Asof the date of thisReport, only oneutility-scale wind
energy facility is in operation in NC; the 208 MW nameplate capacity Amazon Wind Farm near Elizabeth

City.

Thestatesof Virginia, Maryland, Massachusetts, NewJersey andNew York are advancing offshore wind
projects. In Virginia, Dominion Energy began construction of a two-turbine OSW as a demonstration

project inthe second quarter of 2019..^® New Jersey selected a company in June 2019 through a request
for proposal (RFP) to build a 1,100 MWwind farm off the coastofAtlantic City. In July2019, New York

^^NCSEA
ThePTCprovides operators witha tax credit perkWhof renewable electricity generation for the first 10yearsa

facility is in operation.
" U.S. EIA. Tax Credit Phase Out Encourages More Wind Power Plants tobeAdded byEnd ofYear.
hnp://www.eia.gov/todavinenergv/detail.php?id=39472#. Accessedon May 17,2019.

2017 DOE Offshore Wind Technology Market Update.
Washington Post. Utilitytaking cautiousapproach as Virginiaoffshorewind projectgets underway. July 1,2019.

https://www.washingtonDost.com/Iocai/virgmia-politics/utilitv-taking-cautious-approach-as-virginia-offshore-wind-
proiect-gets-underwav/2019/Q6/28/540493c6-99c3-11 e9-916d-

9c61607d8190 storv.htmI?noredirect=on&utm term=.ac52d8c0fb89. AccessedJuly 31,2019.
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State reached an agreement to build two large OSW projects off the coast of Long Island, the largest

combined OSW contracts executed by any state to date, totaling 1,696 MW,

2.1.2 Distributed Generation

Distributed generation represents electricity that is generated on the customer side of the electric meter or

near the point of use instead of at central power plants. Examples ofdistributed renewables include small-

scale solar systems, rooftop solar, and small wind turbines. BIA forecasts that small-scale solar

generating capacitywill grow by 44% between 2018and 2020, or 9 GW. The increased deployment is

partly due to the plummeting costs of distributed solar,with residential systemprices dropping more than
60% since 2010. Additionally, advanced inverters (devices that convert the direct current that solar

panelsprovide into the alternating current that flows on the powergrid) are improvingthe performance
and management of small-scale distributed generation by handling unanticipated grid conditions.

2.1.3 Energy Efficiency and Demand Response

Energyefficiency (EE) measures are technologies and processes that use less energy to performthe same
function (e.g., energy-efficient lightbulbs andmajor appliances). Demand response activities are
performed by customers to reduce electricity use at times of high-priced peakelectricity consumption.
Bothof thesedemand sidemanagement approaches decrease the overall electricity demand from the grid,
which in turn, avoids the costof building newgeneration andtransmission lines, saves customers money,
and lowers pollution from electric generators. EIA's annual survey of electric utilities tracks the

incremental annual electricity savings and costs from utility-run EEprograms. Incremental energy
savings are the additional energysavingsfrom new participants in EE programs duringthe current
reporting year. The amountof incremental energysaved through EE programs increased from 26.5

million MWh in 2014, to 29.9million MWh in 2017. At the same time, incremental spending on EE
programs has remained flat in recent years.

Demand response programs typically offercustomers a rebate or lower energy costs for reducing energy
use during specified hours or allowingthe utilityto cycle its air-conditioning systemswhen needed.

These programs are increasingly being implemented through price signals and advanced software systems
that canautomatically reduce energy consumption across building fleets at periods of peakenergy
demand. However, since implementation of EE is a customer choice and nota requirement, the electricity
system may not be able to fully rely on customer behaviors to reduce demand.

2.1.4 Battery Storage

Lithium ionbatteries currently dominate the world of advanced energy storage. Otherforms of storage
technologies include compressed air, thermal storage, andpumped hydro storage. Energy storage systems
reduce the need for peaker powerplants, improve the resilience of the power grid, and can be paired with

" New York Times. New York Awards Offshore Wind Contracts in Bid to Reduce Emissions. July 18,2019.
https://www.nvtimes.com/2019/07/18/business/energv-environment/offshore-wmd-farm-new-vork.html. Accessed
July 31,2019.

UtilityDive. New York awards record 1,700MWoffshorewind contracts. July 19,2019.
httDs://www.uti]itvdive.com/news/new-vork-awards-record-1700-inw-offshore-wind-contracts/559091/. Accessed
on July 31,2019.
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intermittent renewable generation systemsto operateas virtual power plants. The use of utility-scale

batterystorageunits (1 MW or greater powercapacity) has grown in recent years. Operating utility-scale

batterystoragepowercapacityhas more than quadrupled from the end of 2014 (214 MW) throughMarch
2019 (899MW).Assumingplannedadditions are completed and no existingoperatingcapacity is retired,
EIA predicts that utility-scale batterystoragepowercapacity couldexceed2,500 MW by 2023 (see
Figure 7). The total deployment of utility and non-utility energy storage is projected to reach 4,500 MW

andrepresent a $4.8 billion market by 2024..^^

U.S. utility'scale battery storage power capacity (March 2019)
megawatts (MW)
3,000 - - - -

annual capacity
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2,500 -

1,500

1,000

operating
capacity

2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Source: U.S. Energy Information Administration, Annual Bectric Generator Report and the Preliminary Monthly Bectric
Generator Inventory _ _ __

Figure 7: Battery Storage Capacity Additions

The growth in utility-scale battery installations is the result of supportive state-level energy storage

policies and the Federal Energy Regulatory Commission's (FERC) Order 841 that directs power system

operators to allow utility-scale battery systems to engage in wholesale energy, capacity, and ancillary

services markets. Rapidly declining costs are also increasing deployment ofthese systems.

As of March 2019, the largest utility-scale battery storage sites operating in the US provide 40 MW of

power capacity, and are located in Alaska and California. Based on the current inventory of battery

storage projects planned for construction, EIA reports that a 409 MW facility in Parrish, Florida will start

commercial operation in 2021. This project will be the largest solar-powered battery system in the world

and will store energy from a nearby Florida Power and Light solar plant.

In NC, only about 1 MW of battery storage capacity has been installed as of2018, however several

battery projects are planned. The 2018 IRPs for Duke Energy Carolinas (DEC) and Duke Energy

Progress (DEP) indicate thata combined total 291 MW of battery storage is expected to be installed by
2033. Cypress Creek, a large NC solar developer, plans 12 MWh of battery storage facilities coupled

with solar for the Brunswick ElectricMembership Corporation. As part of a community solar project, a
500 kW Li-ion battery combined with a 1 MW solar project is planned for the Fayetteville Public Works

Wood Mackenzie P&R/ESA, U.S. energy storage monitor Q2 2019,
https://www.woodmac.com/research/products/power-and-renewables/us-energv-storage-monitor/
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Commission..'*® Duke Energyrecentlyreceived approvalfor a solar PV plus storageproject in Hot Springs

by the NO Utilities Commission (NCUC). This project will include 2 MW of solar and a 4 MW battery

and is intended to improve electric reliability in thetown, which is ona constrained transmission line..'*^

NC does not have any programs specifically designed to facilitate energy storage installations. However,

there are policies in place that have energy storage deployment implications. HB589 includes a number

of PV deployment program goalsforNC..'*^ In addition, NCUC dockets implementing one ofHB589
programs - Competitive Procurement ofRenewable Energy (CPRE) - have topics relevant to energy

storage. One docket in particular deals with energy storage protocol that is a part of the CPRE power

purchase agreements. In docket hearings, it was noted that electric grid ancillary services, like frequency

regulation and voltage control which are particularly suited to batteries, have no transparent market value

in NC, making it difficult to monetize the value of these services for a developer considering installing

battery storage. Comments made by the NCUC Public Staff regarding the lack of energy storage market

transparency state that market participants and Duke Energy generally agree that energy storage can

provide many grid benefits, such as frequency regulation, operational reserves, and firm capacity;

however, there is no mechanism to pay market participants for these services. Further review would be

needed to determine how market participants can be compensated for those services, recognizing that they

are bundled in the payment system that Duke Energy uses today. Although price declines will contribute

to increasing energy storage in NC, policies may also be necessary to integrate energy storage onto the

NC electric grid supporting a timely shift to clean energy.

2.1.5 Microgrids

Localized grids that can disconnect or "island off from the utility power grid are called microgrids.

Microgrids consist of distributed energy resources (DERs)and controlsystemsthat operate autonomously
whencalled upon, increasing grid flexibility andresiliency..'*'* The types of technologies usedin
microgrid applications include solar PV, battery storage, fossil fuel generators, fuel cells, combined heat

and power systems and smart controls. There are roughly 160 microgrids with 1.6 GW of capacity

operating in the US today, and capacity is estimated to reach4.3 GW by 2020. According to the third
quarter report, U.S. Microgrids 2016: Market Drivers, Analysis and Forecasty GTM sees US microgrid

market opportunity doubling from $836 million in 2016, to $1.66 billion in 2020.."*^

Figure 8 showsthe ownersand application types of microgrid installations. The military is pursuing

microgrids for energysecurityor to achieve RE goals,and is estimated to contribute to 52% of microgrid

NC State University, DeCarolis at al. (2018). Energy Storage Optionsfor NC. p.4. Retrieved from
httDs://energv.ncsu.edu/storage/wp-content/uDloads/sites/2/2019/02/NC-Storage-Studv-FINAL.Ddf.

Utility Dive. (2019). NC approves Duke's first solar+storage residential microgrid. Accessed at
www.utilitvdive.com/news/north-carolina-apDroves-dukes-first-so1arstorage-residential-microgrid/554770/.

HB589 is discussed in the Clean Energy Plan section NC Energy Policy Landscape.
NC Utilities Commission. May 1,2019. Docket E-2 Sub 1159, E-7 Sub 1156 Hearing, p. 14.
U.S. Departmentof Energy, (n.d.).The role of microgrids in helpingto advancethe nation's energysystem.

https://www.energy.gov/oe/activities/technology-deveIopment/grid-modemizationand-
smart-grid/role-microgrids-helping

US MircrogridMarketGrowingFaster than Previously Thought: New GTM Research, August29,2016, Elisa
Wood, https://microgridknowledge.com/us-microgrid-market-Ptm/
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capacity deployed as of July2019..''̂ The second largest users of microgrids are datacenters in
commercial applications, representing 26% of capacity added to date.."*' Community microgrids arealso
on the rise, especially in the Northeast and Alaska, influenced by societal and environmental needs.

Gencnllzcd Ownership and Characteristics by Microgrld Complexity

Technotogy
Complentv

uukP
Functional

MilitaTVlnitslhtton

linrirenjty Campus

V
Public Insi

M«avvCommefd»i
(e g.. Data Cent«r)

o LightCommercial

R&O raaCtv

-A
Citv/Communlty

MiCfOdrid'

Q % Remote & Island Communitv

Ownerihip Structure

•wnTTr.rnj

increatingAverage Miciogrid Capacity

Figure 8: MicrogridApplications and Ownership Types

2.1.6 Electric Vehicles

The car industryis also undergoing a transformation, with almostevery automakerplanningto introduce

more electricvehicle (EV) models and citing2025 as the projectedyear when the upfrontcost of an EV
will reach paritywith internal combustion engine (ICE)vehicles. In 2017, EVs represented 1.1% of new
U.S. vehicle sales, or 200,000 vehicles. By 2025,

J.P. Morgan estimates that EVs and hybrid EVs

(HEVs) will account for an estimated 38% ofall

new vehicle sales (see Figure 9)..''̂ The U.S. DOE

projects that by 2040, EVs could make up over

50% ofnew car sales, largely driven by

plummeting battery costs.."^^

High rates of EV adoption present an opportunity

to reduce GHG emissions, grow and smooth

electricity demand, and cut fuel costs for

consumers. However, there is growing concern

that if not managed adequately, accelerated EV

ECTIMATED NORTH AMERICAN LIGHT VEHICLE SALES BY POWER TYPE
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Figure 9: Projected Growth in Vehicle Sales

USMircrogrid Market Growing FasterthanPreviously Thought: New GTM Research, August29,2016, Elisa
Wood, httDs://microgridknowledge.com/us-microgrid-market-pfm/

Ibid.

Ibid

U.S. Departmentof Energy. (2014).Evaluating electricvehiclecharging
impacts and customer charging behaviors—experiencesfrom six smart
grid investment grant projects. Retrieved from https://www.smartgrid.
gov/fiIes/B3_revised_master-12-17-2014_report.pdf
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growth could significantly affect electricity usage and peak demand. Many states are exploring

innovative planning approaches to deploy charging infrastructure and develop rates and utility business

models to accommodate their residents' and business needs.

2.2 Digitization Driving Grid Operations and Grid Flexibility

With the continuous supply of smart devices and digital communications entering the market, a growing

number ofelectricity customers are demonstrating interest in the ability to control their usage, control

their bills and source their energy. Technology is enabling participation by customers through new

capabilities and controls into homes, buildings, and end-use equipment. With the proliferation of electric

devices, appliances, heat pumps, and EVs, customers can participate in a range of services by

participating in smart charging programs or shifting their use to off-peak times. This increased use of

technologies and DERs is moving from the traditional one-way system to one that is bi-directional and

more complex. DERs are physical and virtual assets that are deployed across the distribution grid,

typically close to load, and usually behind the meter. They include solar, energy storage, EE, combined

heat and power (CHP/cogen), and demand management, and can be used individually or in aggregate to

provideservices to the electricgrid..^°

In a well-designed system, DERs can provide positive net value to the grid, such as avoided infrastructure

investments, improved resilience, and increased integration of cleanenergy. Throughthese capabilities,
customers can help mitigate or in certain cases, reduce electricity cost when they offer services to the

utility. For example, customers who choose EE measures that shape their load to complement grid

resourceavailability are contributing to keepingcosts downfor all customers becausepeakingloads

contribute to grid infrastructure investment..^'

At the heart of digitization and DER integration is distribution system planning(DSP). DSP is a process

that identifies and characterizes areas of the grid that must adaptto changingtechnologies and markets,
and serves as a valuable planning tool to guide utility investment, foster customer and marketplace
activity,and providevalue to the grid and the entiresystem. Utilities are alreadybeing askedto use DSP
to reveal valueopportunities on the system. NC's ruralelectric cooperatives havebeen earlyadopters of
advanced technology, and are leadingthe way to increased reliability, two-waycommunication, load
management, and grid operation. Service providers are also recognizing that new electric loads are

flexible, and can be managed as grid resources by establishing the right price signals (e.g., customer

choosing to use equipment during off-peak hours). However, since the use ofDERs and EE are a

customerchoice and not a requirement, the electricity systemmay not be able to fully rely on these DER
assets or behaviors to reduce demand.

Distributed Energy Resources 101: Required Reading for a Modem Grid, Advanced Energy Economy, February
2017. https://blog.aee.net/distributed-energv-resources-101 -required-reading-for-a-modem-grid

Trends in Technology and Policy with Implications forUtility Regulation, Regulatoiy Assistance Project, C.
Linvill, J. Shemot and J. Shipley, April 2018.
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2.2.1 Smart/Connected Devices

Homes and businesses are increasingly connecting devices

and appliances to the internet or allowing them to

communicate. This function allows for more frequent and

user-specified control of the devices—resulting in greater

system EE and demand response operation. Over the next few

years, millions ofnew households are expected to install smart

thermostats, smart light bulbs, and smart home controllers.

Figure 10 illustrates the projected growthfor three types of smart devices(connected lighting, smart

thermostats, and voice assistant devices) between 2018 and 2023. The number of households with smart

home devices is expected to more than double in the next two years.
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Figure 10: Projected Growth in Smart Home Devices

2.2.2 Smart Grid - Advanced Metering and Sensor Technologies

Throughout the country, advanced metering infrastructure (AMI) is enabling two-way communication
between customers using smartdevices and electric utilities (or third-party providers). AMI is an
integrated systemof smartmeters and data-management systems. Transmission and distribution
automation technologies are using data to change how electricity flows through the power grid, reshaping
and modernizing the traditional grid. Figure 11 illustrates the AMI penetration levelsfor residential

customers as of 2016. According to 2017EIAdata, 51% ofNC residential customers haveAMI, and an
additional 30% have automated meter reading which provides one-way meter-to-utility data flow..^^ As a
result of thetrend towards a more customer-centric grid, NCutilities are implementing more AMI; the
way these advanced technologies are transmitted, distributed, and managed accommodate the desire for
two-way energy flow.

" EIA Annual Electric Power Industry Report, Form EIA-861 detailed data files, available from
httDs://www.eia.gov/electricitv/data/eia861/
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Restdenttal smart meter adoption rates by state, 2016
ei^

Percent of residential

customers with

smart meters

P! less than 1%
! . 1%to20%
n 21% to 40%
• 41%to 60%
• 61%to 80%
• 81% to 100%

Source: U.S. Energy infotmaUon Adniinislration, Annual Bloctric Powor Industry Report

Figure 11: AMIAdoption Rates as of2016

Advances in sensor technologies are enabling accurate, real-time conditions of the grid to be monitored,

and are quickly becoming a fundamental component of the smart grid. Utilities employ sensors to monitor

real-time two-way flow ofelectricity on the grid, improve reliability, provide real-time alerts about

system disruptions, enhance responsiveness to outages, and supportthe integration of clean energy
technologies..^^

2.2.3 Big Data Systems and Communication Tools

Advanced meters, sensors, and devices operating on the powergrid generate largeamounts of digital data,
many transmitting readings in small time intervals and requiringa significant volumeof data storage
capacity. As the number of smartdevices increases, the datacollection, management and interpretation of
the modem grid will increase the role and value of big data and analytic softwaresystemsand services.

The estimated economic growth opportunity in North America for this transition is estimated to triple
from $390 million in 2016 to about $1.2 billion in 2025..^''

Digital communication systems are providing the foundational infrastructure to support the technologies
in a modemized grid. Advanced communication networks provide not onlythe capability to use the
traditional electric power infrastructure to deliver data, but also enable utilities or grid operators to
receive, interpret, andact on the data in near-real time. This flexibility enables assets across the grid to
communicate withone another and respond to dynamic changes in electricity demand and supply.

U.S. Departmentof Energy, (n.d.). Synchrophasor applications in transmission systems.Retrieved from
https://www.smartgrid.gov/recovery_act/program_impacts/applications_synchrophasor_technology.html; Southem
California Edison, (n.d.). Remote fault indicators, https://www.edison.coni/content/dam/eix/
documents/innovatlon/RFIFactSheet-R2.pdf

Utility analytics. Use cases,platforms,and services: Globalmarket analysisand forecasts. (2016).Retrieved from
Navigant Research website: https://w\vw.navigantresearch.com/research/utilitv-analvtics
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2.3 Decarbonization Driven by Customer Desires

There is no doubt and scientific consensus supports the fact that GHGs emissions, which includecarbon
dioxide and methane, arecontributing to global climate change. The effects of climate change pose
significant risks to the communities, economies, and the environment. In the 2'OiS National Climate

Assessment, 13 federal agencies concluded that: (1) the most recent decade was the nation's warmest on
record; (2) human activities, especially emissions of GHGs, are the dominant cause of the observed

warming since the mid-20^ century; (3) human-induced climate change is projected to continue and it
willaccelerate significantly if global GHG emissions continue to increase; and (4) thewidespread and
potentially irreversible impactsof a changing climaterequire an urgent effort to both reduce emissions
and build resilient communities. North Carolinians understand thatclimate change is underway and are
concerned about its impacts on current and future generations..^^

Theelectric power sector is the leading emitter of GHGs in ourstate, contributing to about 35% of
statewide emissions in2017..^^ The power sector will continue tobeNC's leading GHG emitter until
about2025, when transportation-related emissions are expected to surpass the power sector. NC's Clean
Smokestacks Act, REPS, and market drivers have decarbonized the electric power sector at a faster pace
thanmany other states. US power sector emissions have declined by28% since 2005, due primarily to
achievements inenergy conservation, aswell asswitching among fossil fuels (coal to gas) and adding
non-carbon sources.. '̂ According to the most recent statewide inventory, GHG emissions from theelectric
power sector have declined 34% relative to 2005 levels. It is estimated thatwith full implementation of
HB589, the GHG emissions will decreaseby about 50% by 2025, and remain at this level until 2030. To
continueon the decarbonization path, many stateshave implemented market-based carbon reduction
programsand/or adopted aggressive renewable energyand EE standards. Some states have established
100% renewable energy goals by 2040 or 2050.

Recognizing the urgency to takeaction to reduce GHGs andthe desire to reduce power bills, North
Carolinians areasking formore options to procure and deploy clean energy technologies and invest in EE
measures. From rooftop solar to electric vehicle chargers, customers have more choices now than ever
before - and this technology trend isprojected tocontinue. The appetite for acquiring residential rooftop
solar continues to be unmet asevidenced by the recent sellout ofthe rebates within hours ofbeing offered
by Duke Energyas part of HB589 implementation.

Corporate priorities have also been driving increased customer demands. Today, 17 of thestate's 30
largest private employers have settargets to procure more RE or reduce their energy consumption, and 37
companies doing business inNC have seta goal to bepowered by 100% RE. These companies cross a
wide range of industries, including major technology, service, and manufacturing companies. These
businesses have moved beyond softfactors such as community relations and good publicity, and instead
adopt fundamental strategic drivers to achieve their clean energy goals, including customer and

"USGORP, Impacts, Risks, andAdaptation inthe UnitedStates: Fourth National Climate Assessment,
Volume II [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, andB.C.
Stewart (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, 1515 pp. doi: 10.7930/NCA4.2018.
" NC Greenhouse Gas Inventory (1990-2030), January 2019, NC Department ofEnvironmental Quality,
deq.nc.gov/GHGinventory

EIA Today in Energy, October 28,2018. httDs://www.eia.gov/todavinenergv/detail.php?id=37392
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shareholder demand, competitive advantage, attracting and retaining talent, operational efficiency, supply
chain disruption, lower costs, and corevalues. For example, Apple is driving its entire supply chain to
run on cleanpower, and announced that by 2020, it and 44 of its suppliers will generate or procureat least
5 GW of clean energy. In August 2019, Fifth Third Bank opened its 80 MW Aulander Holloman Solar

Facility in eastern NC, adding to the company's announcement at the Nasdaq opening bell on March 7,

2018, to be the first Fortune 500 company to commit to purchase 100% solar power. Access to

inexpensive, reliable, clean energy impacts decisions made by these companies about where they locate

and expand, and whether they close existing facilities.

Many local governments across the State are setting environmental goals based on the interests of their

constituents. In 2018, Asheville passed a resolution to transition municipal operations to 100% renewable

energy by 2030. The Charlotte City Council unanimously passed a low-carbon resolution in 2018, and

approved a Strategic Energy Action Plan to achieve it. In 2019, the city of Raleigh adopted a community-

wide goal to reduce GHG emissions 80% by 2050, and began preparing an action plan to support this

goal. Over 30 municipalities in the state have made public commitments to GHG reduction goals and/or

clean energy targets. Local governments are motivated to reduce their carbon emissions because they see

how infrastructure is suffering from being repeatedly battered and flooded during climate change-

intensified hurricanes. They see how bad air and water quality is triggering health conditions in their

jurisdictions. They also see how transitioning to a clean energy can provide a much-needed economic

boost in their areas. Clean energy jobs in NC have been growing at nearly twice the state average and

employ veterans at nearly twice the economy-wide rate. There is great interest in the manufacturing

industry, as components of wind turbines and solar panels are constructed in NC. Cities see how

electrifying our vehicles creates opportunity by supporting new business ventures for EV charging

stations and ancillary infi-astructure, while also improving local air quality.

Low-income and energy-burdened customers and communities are not able to take advantage of existing

programs for clean energy or EE diie to up-front costs and financing challenges, physical challenges

related to the quality of the building or ownership status of their housing, or simply a lack of access to

high-integrity serviceproviders. Energyburdened communities are payinga disproportionately high
amount of their income on energy bills and simply struggle to pay unaffordable energy bills. For those

living with incomes below 50% of the federal poverty level (FPL), 33% of their annual income is spent

on energy bills (energy burden), ofwhich about 20% goes to pay electric bills. Many of the energy

burdened communities are directly impacted by the health and pollution impacts resulting from energy

production, generation, transportation. These compounding factors mean that tliese communities are the

least able to reap benefits of investments in clean energy and EE while being most impacted by the legacy

energy industry. Programs such as community solar and home weatherization offer some opportunities to

directly reduce electric bill; however, public policy focusing on energy rates and an equitable and just

transition to a clean energy economy is needed.

The agriculture community is also interested in responsible farmland management, creating solar energy

benefits education and incentive program, and ensuring value to the farmer to optimize the use and

sustainability of farms, forests, and solar production/decommissioning in NC. Significant potential exists

to increase EE of agricultural operations and buildings, leading to reduced operating costs for NC's

farmers.
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2.4 Economic Development Driven by the New Energy

Economy

NC has experienced rapid population increase (18.5% from 2000 to 2010, and an additional 10% from

2010-2018) and a large economicshift over the past 20 years from manufacturing towardsa more service-

oriented industry. These trends are likely to continue; theNCDepartment of Commerce projects that the
serviceeconomywill contribute more than 90% of the newjobs in NC from 2017 to 2026.

As the electric power industry evolves from a highly centralized, capital-intensive industry to a more
decentralized, distributed industry featuring independent power producers, rooftop solar installers,
distributed clean energy aggregators, and other new businesses and business models, economic

development can come from both jobs and investments that drive tax revenue in local communities.

NC is one of the 10 top states for clean energy jobs in the nation.^^ According to oneof the most
comprehensive national energy-related employment survey, NC hada total of 110,913 clean energy jobs
in 2018 including solar (8,912), wind (908), clean vehicles (7,280), and EE(86,559).^^ Energy storage
nowrepresents 1,477 jobs inNC and"grid technology/other" claims 7,607 jobs (note some overlap in
total numbers).^^ Reflecting national trends, the majority ofNC's clean energy jobsareinconstruction
(44%) followed byprofessional services including education and consulting (21%) and manufacturing
(17% oftotal jobs)."^" Meanwhile, theNC Department ofCommerce estimates that nearly 300,000 people
inNC currently work in related clean economy industries, including clean energy generation, EE, and
clean transportation. While not all of the industries in the Commerce study are 100% "clean,"these
industries employ theworkforce needed to transition to a clean economy and employ workers in a wide
rangeof occupations, with jobs available at all education, skill,andwagelevels."*'

While jobs are important to all communities, therevenues generated by clean energy investments and
infrastructure projectscan have even longer lastingbenefits in both rural and urban counties. New RE
projects and facilities can create ongoing revenue streams in their local communities.

Additional revenue can also begenerated from exports. More than 20% oftheclean energy goods and
services generated inNCareexported to other states or nations, bringing newrevenue into ourstate.
Firms engaged in clean energy product manufacturing orproduction lead out of state exports, with
approximately 53% going toother markets..^^ Research and development activities also have a strong out-
of-state presence, with 38% ofwork destined forbroader markets..^^ Moreover, NC can reduce itsenergy
imports through clean energy generation and locally-driven EEprojects.

The total economic impact of cleanenergy development inNC is estimated at $28.2 billion overthe
period of2007-2018 including direct impact of$14.8 billion investment inclean energy development
(which includes labor costs) and secondary impacts of$14.5 billion which include $2.9 billion inenergy

NCSEA. (2016). 2016Clean Energy Census. Retrieved from https;//energync.org/wp-
content/upIoads/2017/03/NC_Clean_Energy_Industry_Census_2016.pdf

Ibid
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costs savings..^" The cumulative contribution to NC's Gross State Productfrom 2007-2018 is $16.9
billion, including $1.4B tax revenueover this period..^^

Going forward, employers in NC are projecting 5% growth in employment over the next twelve months,

driven largely by 8.3% growth in the EE sectorThrough the CEP stakeholder engagement process and

collaborative partnership efforts, businesses have expressed a number of factors they deem important to

achieve robust growth ofNC's clean energy economy, and the role that clean energy and clean

transportation play in attracting talent and industry to the state. For example, the burgeoning OSW

industiy alone is expected to create a new supply chain that is estimated at approximately $70 billion by

2030..^^

Business interest in clean energy aligns with the need for cost savings, return on investments, risk

management, attracting talent, meeting shareholder and customer expectations, driving innovation and

staying competitive..^ Business leaders have called for increased investment inEEprograms, increased
customeraccess to clean energy,accelerated deployment of electricvehiclesand advanceddevelopment
of energy storage. These companies believe that NC can leveragethese recommended actions to attract

new investment to the state, spur innovation, save money for ratepayers, attract new businesses and create

jobs in NC..^^

These recommendations must be balancedwith maintaining NC's attractive lower energy costs. The

business sectoris keento preserve lowenergy ratesto reduce the costof doing business in NC, especially
energy-intensive sectors suchas manufacturing, as the statenavigates the path towards a cleanenergy
future.

Today manystates are surpassing NC withmore aggressive REPS, renewables adoption, EE policies,
utility regulatory reforms, and investment activity Thecorporate drivers alongside the national rankings
create an opportunity for NC to take new steps to sustain and grow the economic benefits that clean

energy can afford, while continuing to attract businesses, talent and investment to the State.

RTl. (2019). Economic Impact Analysis of Clean Energy Development inNC—^2019 Update.
Ibid.

®Wood Mackenzie/SEIA, (2019). U.S. Solar Market Insight Report, Q2 2019.
SpecialInitiative on OffshoreWind. Supply Chain Contracting Forecastfor U.S. OffshoreWindPower,

http://www.ceQe.udel.edu/File%20Librarv/About/SIOW/SIOW-White-Paper—SuDPlv-Chain-Contracting-Porecast-
for-US-Offshore-Wind-Power-FlNAL.pdf. Accessedon May 31,2019.
^ Ceres. (2019, April2). Letterto Govemor Cooper.
«Ibid
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3. CEP Development; Stakeholder Process
In preparation of the plan, the Department ofEnvironmental Quality (DEQ) created an open and inclusive

process to engage stakeholders. DEQ sought their input to generate a series of policy recommendations

that addresses the needs ofNC communities. Participants included elected officials, private citizens,

industry groups, utilities, technology developers, businesses, non-govemmental organizations, and leaders

of the academic and faith communities. All of them offered solutions and a shared vision for NC's

energy future.

The public engagement process, carried out from February to July 2019, was comprised of four types of

events, referred to as methods. Method 1 was a series of facilitated stakeholder workshops, which were

day-long events attended by 60-80 experts and key stakeholders with a vested interest in clean energy.

Method 2 involved more general public outreach, achieved through regional listening sessions. These

events were half-day sessions intended to educate members of the public about the CEP development

process and to receive feedback and comments. Method 3 involved combining CEP-related activities

with existing venues or events to collect feedback. Method 4 was the online comment portal, where

members of the public who were unable to attend any ofthe in-person events could respond to specific

questions and submit general comments.

TTiis section summarizes the outputs of the facilitated workshops and other engagement methods, and is

structured around three central themes shown in Figure 12. The six facilitated workshops in Raleigh

provided the structural framework for the CEP. The workshops were designed and executed based on

successful energy planning activities conducted in other states. Technical support was provided by the

internationally-recognizedutility regulatory experts, Regulatory Assistance Project (RAP), and

facilitation supportwas providedby the RockyMountain Institute (RMI).Each workshop was organized
to obtain feedback on specific topics identified by the participants.

Vision

Building &
Current

Landscape

What Is NC's vision of a clean energy future, how
different is it from the current direction, and how well
do current policies, regulatory and business practices
help achieve that vision?

Changing
Landscape

What policy and technology trends are influencing
how we foster clean energy use?

Actions
to take

What, policy or regulatory actions should be taken to
achieve the clean energy vision?

Figure 12: Facilitated Workshop Themes ofDiscussion

DEQ engaged with stakeholders from a variety ofbackgrounds and disciplines to understand their vision

for NC's cleanenergy future. Throughout the series of workshops and public meetings, DEQ and
participating stakeholders identified needs, issues, barriers, solutions, unrealized opportunities, equity
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concerns andrequired actions. Stakeholders andmembers of the public engaged in the process, which
helped DEQ better understand theirvision fora clean energy future inNC. Throughout thestakeholder
and public engagement process, participants were given information about future energy demand,
generation and supply strategies, and national trends inpower grid modernization to help frame the
discussion around issues relevant inNC. Rate impacts, economic andjob opportunities, environmental
and health impacts were also considered. The publicengagement process culminated with stakeholders

recommending and prioritizing policy, regulatory, administrative, local government, public, andbusiness
actions for achieving NC's clean energy future.

Thedraft CEP was released on August 16,2019. The public comment period ranthrough September 9,
2019. DEQ received 660 comments, including 35 letters and 625 responses submitted through the online
process. DEQreviewed and evaluated allof the comments submitted and incorporated responses relevant
to the goals ofthe CEP and priorities identified by the stakeholders.

3.1 Stakeholder Views on NC's Electricity System

During the 20^ century, NC's electricity system consisted oflarge, centralized, fossil fuel-based plants
that wereowned and operated by electric utilities. During this period, strong growth in electric
consumption necessitated the investments incontinuously operating, large and long-lasting generating
assets. The developing electricity system quickly became an essential service affecting the public
interest. UnderThe Regulatory Compact, a singlevertically

integrated provider that owned and operated all three elements of the

electricity system(generation, transmission, and distribution) was
allowed to serve all consumers at lower costwithgreater efficiency
and reliability than multiplecompeting providers offeringthe same

service. Theresultwas a system of for-profit utilities operating in
defined geographic service areasas protected monopolies, serving
customers at a just and reasonable price that coveredoperating costs,
plus a return on the capital invested in rates set by the NCUC. In
return, the utility is required to serve anyone located within its service

territory in a manner that is safe, reliable, andnondiscriminatory. The
system allows the opportunity to recover reasonable operating costs
and toearn a return onprudent capital investment, butnot onoperating costs. This arrangement has
enabled build-out ofgeneration capacity tomeet peak-load demand, and a one-way flow ofelectricity
from suppliers to customers.
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The 2P' century electric grid is seeing declining load growth due to customer-enabled EE measures,

demand response measures, a shift to less energy-intensive industries, and proliferation ofbehind the

meter generation systems. The average annual growth in electricity consumption in the U.S. has declined

fi"om about 10% in the 195Ds to less than 1% over the past decade. Data shows that economic growth

indices have decoupled from the electricity generation sector at both

state and national levels. This flexibility has opened doors for

innovation, energy and environmental policy-making, greater

customer choice, and new deployments in RE and DERs.

Combined with declining technology prices and societal interests in

addressing climate change, social equity and inclusion of

underrepresented communities, the new electricity system is

becoming much more transactional, bi-directional, and enabling

customers to not only be recipients of services, but also suppliers of

services to the grid.

In this new era, the traditional electricity system is facing aging
infrastructure,decline in utility revenue linked to generation

investments and quantity of energy sales, growing demand for clean

energy and data services, and reliability and resiliency concerns due

to natural and physical threats such as weather related events and cyber-attacks. There is concern that the

traditional regulatory framework will not continue to serve the public interest, could push consumer

prices upward without a corresponding increase in value for customers, andpotentially expose the State to
excessive risk, costs and environmental damage.

Historically, NC has takenprogressive andboldpolicy actions related to the electricity sector. As oneof
the first states in the nation to address air pollution from coal-fired powerplants in 2002, NC enacted
landmarklegislation, the Clean Smokestacks Act, to cap emissions of nitrogen oxideand sulfur dioxide.
The compliance strategy deployed by the affected utilities resulted in the closure of inefficient coal units

andthe operation of technologically advanced, well-controlled andmostefficiently operated units in the
nation. The legislation provided additional co-benefits such as decreased fine particulate emissions,
carbon dioxideemissions, mercuryemissions, and other hazardous air pollutants. In 2007,NC became
thefirst state in theSoutheast to enact a REPS..^^ Along with state and federal renewable energy tax
credits, and favorable PURPA conditions, theREPS program propelled NC to become a solar industry
leader, bringing associated jobs and economic development opportunity in ruralareas of the state. In
2017, HB589: Competitive Solutions forNC was enacted, which requires competitive procurement of
renewable energy, creates a Green SourceAdvance program for largebusinesses, universities and the
military to directly procure renewable energy, and creates a solar rebate and leasing programs program
among other things.

66 SB3
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Through these policy actions, the State has

created a robust clean energy industry that

continues to evolve. However, despite the

planned reforms under HB589, uncertainty

exists over increased investments in new natural

gas facilities, how solar will be developed in the

state going forward, unclear direction on the

scope of large scale battery storage, wind

generation, and electric vehicle programs, lack

of options for rooftop solar, and concerns over

inequitable access to clean energy, energy burden to low-income communities, and a just transition from

traditional energyjobs. Customers are also raisingquestions about the power sector being the largest
contributor ofNC's GHG emissions and how much carbon reduction is technologically feasible while

maintaining affordability and reliability.

The CEP stakeholders have communicated that the cost ofelectricity will continueto increase if nothing
changes, while the current regulatory frameworks will inhibitthe utility from pursingnew technologies
and limit the ability of third-partybusinesses from selling innovative technologies and servicesto

customers. Furthermore, the stakeholders conveyed that a new regulatory framework can change the

trajectory ofcosts by avoiding system costs and by forcing the utility to find more value from the electric

distribution system and creatingadditional revenue streams from innovation and technology deployment.

3.2 Stakeholder Vision and Vaiues to Uphoid in a 21^'

Century Eiectricity System

Executive Order80 (EC 80)and DEQ define clean energy resources to include solar, EE, battery storage,
wind, efficientelectrification, and other zero-emitting technology optionscapableof quickly
decarbonizing the power sector and modernizing the electric power sector. The stakeholders involved in

the publicengagement processagreed with this direction, and outlined a vision alignedwith this
definition. Thevision for NC's energy future isa clean, affordable, modem, resilient and efficient energy
system, through the increased deployment of both grid scale and distributed energy resources, such as

solar, EE, battery storage, wind, electrification, and otherinnovative solutions while giving customers
more optionsand control, providing equitableaccess to clean energyopportunities, and helpingcustomers
reduceand control energyuse at fair rates. In order to achievea clean energy future that achievesthis
vision, NC's energy policy and regulations should work toward an integrated energy system that:

• Properly incentivizes the utilities, independent power producers, and consumers
• Recognizes the combined benefits of bidirectional flow of energybetweenthe central grid and

distributed energy resources
• Serves as a catalyst for innovation, new business development, and economicgrowth in the state
• Investsand retainscapital in local communities, createsa 21®' centuryworkforce, andjustly

transitions to clean energy jobs
• Strengths out resiliency to natural threats and decarbonizes the electric power sector
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In achieving this vision, the stakeholders prioritized the values to uphold and promote going forward,

shown in Figure 13. Responses were submitted by 459 individuals across all engagement events, who

were asked to rank their top three values from a list of27. Participants emphasized community and social

values in many comments and points of discussion during public engagement events, and stressed the

need for a CEP that addresses decarbonization of the electricity sector. Among these stakeholders that

represented business and industry groups, local government sector, private citizens, environmental

groups, higher education, utilities, trade associations, and others, there was overwhelming consensus

around the Environment and Carbon Reduction value, at 20%. It was ranked in the top three values in all

submitted surveys from all events, and was prioritized by all sectors that were involved in the stakeholder

process, including business groups, manufacturing, environmental organizations, educators, and members

of the public. Affordability, Reliability, and Environmental Justice were also ofhigh priority to

participants, each at 7%.

20%
Affordability Reliability Environmental

Justice

Environment & Economic/
_ , _ 1 . 3ob Growth
Carbon Reduction

Public Health

Equity UtIlityCompensatlon Efficiency
Ailgned with Public

interest

Resiliency

Figure 13: Stakeholder Voting Results on Valuesto Upholdin the Electricity System
459 respondents

To help achieve this visionand maintaining our core values, the stakeholder conveyed that NC should
work toward an integrated energy system that:

1. recognizes the combined benefits of the central grid and DERs,
2. invests and retains capital in local communities,
3. creates jobs of the 21st century, and
4. serves as a catalyst for innovation, newbusiness development and continued economic development

in the state.

Future energy policy andregulations should strengthen our resiliency to natural threats, quickly
decarbonize the electric power sector, andproperly incentivize utilities, independent power producers,
and consumers to make this vision a reality.
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4. Detailed Policy and Action Recommendations
The CEP examines a time horizon of about ten years, with an outlook to 2030. This period was selected

because the availability of technologies and energy resources are generally well known, and market trends

can be reasonably predictable. The uncertainty of forecasts increases greatly beyond ten years; it is
recommended tliat a similar planning process be carried out in periodic intervals in the future (e.g., every

3-5 years) as new technologies are developed, cost information is updated, and results of past actions can

be evaluated to chart potential paths to take in the future.

The CEP defines three goals to achieve, as shown in Figure 14 on the next page. Each of these goals is

based on clean energy's ability to reduce GHG emissions, grow NC's economy, and foster long-term

energy affordability. These goals will not be achieved ovemiglit, nor through implementation ofone or

two actions; rather it will require a collection ofactions to set us on a path of modernization that prepares

our residents, governments, and businesses to be competitive, proactive, and responsible stewards of our

environment.

The policies and action recommendations identified here are intended to provide policy-makers,

regulatory bodies, local governments, higher education entities, and the private sector with a high-level

implementation plan for achieving the long-term goals and performance measure targets listed below.

The recommendations generally represent the collective input of stakeholders from a wide range of

perspectives. When viewed collectively, these strategies should help develop a clear picture of the steps

that can be taken to maximize the economic and environmental benefits of clean energy. Decision-

makers should use these strategies to inform their policy agendas and their investments. In summary, the

CEP serves as a playbook ofviable energy policies, and a roadmap to where NO wants to go.

Three overarching recommendations, listed below, are considered critical to the transition to a 21®^

century regulatory model that incentivizes business decisions that benefit both the utilities and the public

in creating an energy system that is clean, affordable, reliable, and equitable. These key

recommendations are considered central to the transformational shift that is necessary to lay a new

foundation for a clean energy future, and will also enable successful implementation ofmany other

related recommendations identified in the CEP.

• Develop carbon reduction policy designs for accelerated retirement of uneconomic coal
assets and other market-based and clean energy policy options (Recommendations A-1
and B-3).

• Develop and implement policies and tools such as performance-based mechanisms,
multi-year rate planning, and revenue decoupling, that better align utility incentives with
public interest, grid needs, and state policy (Recommendations B-l and B-2).

• Modernize the grid to support clean energy resource adoption, resilience, and other public
interest outcomes (Recommendations D-l, E-1, G-l, andJ-l).
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The remaining portion of this section discusses recommendations organized into six strategy areas. For

each strategy, the following information is provided: Background, Recommendation(s), Action(s)

corresponding to each recommendation, implementing entity, and action schedule. The recommendations

are grouped into six strategies shown in Figure 15 and summarized below.

• Carbon Reduction: focuses on the development of greenhouse gas mitigation policy designs for
the electric power sector

• Utilitv Incentives and Comprehensive Svstem Planning: addresses recommendations related to
utility compensation metliods, regulatory processes, and long-term utility system planning

• Grid Modernization and Resilience: identifies pathways to modernize the electricgrid to support
clean energyresources, and ways to establishand maintain grid resilience and flexibility

• Clean Energv Deplovment and Economic Development: focuses on methods to increase
customeraccessto clean energyresources, regulatoryprocesses relatedto the way clean energy
resources are valued, and emerging areas that can create economic opportunities

• Equitable Access and Just Transition: addresses methodsto relieve the energy burdenon low
incomecommunities, providejob training, and develop a clean energyworkforce

• Energv Efficiencv and Electrification Strategies: identifies approaches to electrifythe
transportation sector and end-use sectors

Carbon

Reduction

Oecart>onIze

the electric

power sector

Utility Incentives

and Comprehensive
System Planning

Modernize uciliry
tools and

Incentives

Comprehensive
utility system

planning

Grid

Modernization

and

Resilience

Grid

modernization

to support clean
energy resources

Grid resilience

and flexibility

Clean Energy
Deployment

and Economic

Development

Customer access

to dean energy

DER

Interconnection

and compensation
for value added

to the grid

Cleatt energy
economic

development
opportunities

Equitable Access

and Just

Transition

Equitable access
and energy
affordability

Just transition

to dean energy
economy

Energy Efficiency

and Beneficial

Electrification

Energy effldency

and demand side

management

programs

Electriricatlon

strategies

Figure 15: CEP Strategy Areas

TheCEP presents short-term (less than 12 months), mid-term (1-3 years), and longer-term actions (3-5
years) to work towards the goals identified above. These time periods, shown inFigure 16, serve as
indicators ofpriority items and activities that need to occur before related action(s) can take place.
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Near term
G (NEXT 12 MONTHS]

urgent, high priority actions

Figure 146: CEP Action Scheduie

Medium term
(1-3 YEARS)

Important, priority actions

Long term
(3-5 YEARS)

review accomplishments
achieved, revisit actions
where needed, and allow
time to complete other

preceding actions

Short term actions: considered essential to enable other positive outcomes to occur and are
within the existingability or authority of the implementing organization.

Medium term actions: considered just as important butmaytake longer to initiate or implement.

Long term actions: recognizes that it may take several years to take effect due to the level of
complexity, difficulty or authority needed to implement. Some long-term actionsalso consider
resources required for the implementing organization to carry out the activities.
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strategy Areas & Recommendations

4.1 Carbon Reduction

Carbon Reduction

A-1

A. Decarbonize the

electric power
sector

Deliver a report that recommends carbon-reduction policies and the specific design of such policies that
best advance core values, such as 6HG emission reductions, electricity affordability, and grid reliability.The
report will evaluate policy designs for the following carbon reduction strategies:
1. Accelerated coal retirements,
2. Market-based carbon reduction program,
3. Clean energy policies, such as an updated REPS, clean energy standard, and EERS, and
4. A combination of these strategies.

Carbon

Reduction

A-2
Require integrated resource plans and distribution system plans to use portfolios and action plans that
incorporate a cost of carbon into the portfolio or plan that Isselected for use by the utility.
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Recommendation
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A. Decarbonize the electric power sector

Background and Rationale

NC's GHGemissionsgoal under EO 80 is to reduce emissions by 40% from all economicsectors by
2025. During the CEP public engagement process, NC stakeholders recommended setting an additional
goal to "decarbonize" the electric powersector by 2050. While this goal is a steep challenge, many other
US cities and states have set this same decarbonization target. In fact, several electric utilities have set this

same goal..^V® Duke Energycurrentlyhas a goal of reducing CO2 emissions from their electricity
generation fleet by at least 50% from 2005 levelsby the year 2030 and net-zerocarbon emissions by

2050..^^ DukeEnergygenerates most of the electricity consumed in NC. Dominion Energyserves over
120,000 customers in northeastern NC, and has set a goal to reduce CO2 emissions 80% by 2050 and

methane emissions from natural gas assets 50%by 2030..'®

NC has already reduced significant amounts of GHG emissions from the electric power sector. The

State's Clean Smokestacks Act, REPS, PURPA and market drivers have decarbonized the electric power

sector at a faster pace than many other states. According to the most recent statewide inventory, GHG

emissions from the electric power sector have declined 34% relative to 2005 levels. These reductions

have been achieved in the absence of explicit carbon policies in the State. DEQ estimates that with full

implementation ofHB589, the GHG reduction level from the electric power sector will reach roughly

50% by 2025 and remain at this level out to 2030.

In order to further decarbonize the electricity generation sector as recommended by the CEP stakeholders,

NC could choose (1) clean energy programs that remove uneconomical fossil generation and increase the

use of cleaner energy resources, (2) carbon policy driven approaches that include targets for emission

reductions and create a market for generating revenue, or (3) a hybrid approach that combines both clean

energy andcarbon policies..'̂ Many stateshave proposed and implemented similar policies and programs
that increase clean electricity generation while also reducing emissions of CO2.

Table 4 shows the different approaches evaluated in support of the CEP. These approaches are based on

the results ofhigh level, predictive, electricity sector modeling exercises conducted by Resources for the

Future, Georgetown Climate Center, Natural Resources Defense Council, and NC State University. DEQ

conducted an analysis using the Eastern Regional Technical Advisory Committee's (ERTAC's) Electric

Generating Unit Tool. These modeling exercises and analysis projected the impacts to the electricity

Xcel Energy. (2018). "Xcel Energy aims for zero-carbon electricity by 2050". December 4,2018. Retrieved from
https://wwvv.xcelenergv.com/stateselector?stateSeIected=true&goto=%2Fcompanv%2Fmedia room%2Fnews rele
ases%2Fxcel energy aims for zero-carbon electricity bv 2050

Southern Co. (2018). "Planning for a low-carbon future". Southern Company. April 2018. Retrieved from
https://www.southemcompanv.com/content/dam/southem-companv/Ddf/corpresponsibilitv/Planning-for-a-low-
carbon-future.pdf
https://news.duke-energv.eom/releases/duke-energy-aims-to-achieve-net-zero-carbon-emissions-bv-2050
Dominion Energy comment letter to DEQ on the draft Clean Energy Plan.

" NC Greenhouse Gas Inventory (1990-2030), NC Department of Environmental Quality, Divisionof Air Quality, Januaiy
2019, accessed at https://dea.nc.gov/energv-climate/ciimate-change/greenhouse-gas-inventoi'v.
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sector from applying five different program and policy scenarios that reduce CO2 emissions. The

scenarios are described in Table 4.

Table 4: Policy Scenarios Modeledfor the Electricity Sector

Scenario Name Description

Accelerate Fossil Retirement

All coal power plants retire by 2030 and

the generation shifts to non-emitting

sources

Expand REPS or Clean

Technology Standard

Requires a certain percentage of a utility's

retail electricity sales must come from

non- or low-emitting resources, energy

efficiency, or demand side measures.

Market-Based Carbon

Reduction Program

NC establishes a carbon reduction

program that is linked with similar

programs in other states and sets an initial

CO2budget that declines each year by

3.0%.

Market-Based Carbon +

Clean Tech

A linked market-based carbon program in

a combination with a clean energy

technology standard.

Part 5 of the CEP Supporting Documents, titled Energy and Emissions Modeling, discusses in detail the

electricity sector modeling, the scenarios modeled, and the resulting impacts on the electricity sector. This

includes 2030 CO2 emissionsestimates, electricity price impact(whereavailable), and expectedclean
energy generation levels for each scenario identified above. Key highlights are discussed below.

Highlights from Electricity Sector Modeling

Modeling analyses seek to answer key questions for evaluating potential policy actions. Given

assumptions about the future (e.g., costs of new technology, fuel prices, electricity demand), models first

establish a reference or business-as-usual case that projects how the electricity sector would evolve in the

absence of new policy.Will carbon emissions increase or decreaseand by how much?What power plants

are likely to serve electricity demand in the future and will new generation sources be required?Are
existing power plants economical to retire? What share of the generation mix will be provided by each

type of generation? What are the expected impacts on electricity prices?Reference cases are important
because they providea point of comparison for policyscenarios that project the impacts ofnew policy

actions.

While a reference case gives policy makers and stakeholders a sense of the future electricity sector

assuming least-cost decision-making, policy cases seek to identify tlie benefits and costs of new

programs, policies or actions. The modeling efforts detailed in Part 5 examined three types of policy

actions, alone or in combination:
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1. Clean technology standard, renewable energy standard, or energy efficiency resource standard

aimed at increasing the amount of electricity purchased and produced by specified technologies

or increasing the amount of energy savings;

2. Carbon trading program limited to NC or linked to other similar state programs that make up the

multistate Regional Greenhouse Gas Initiative (RGGI); and

3. A policy that requires coal retirements and requires replacement capacity to be met with

renewables.

Each of the modelingorganizations completed at least one reference case, and at least one policycase to
help understand the potential benefits and costs of specific policy actions. While the models and modeled

inputs varyacross the different analyses, it is nevertheless possible to makesomegeneral, overarching
observations:

• To achieve significant reductions beyond business as usual, the modeling suggests additional
actionwill be needed.The modelingindicates that withoutadditional policy action,NC's carbon
emissions are likely to increaseor decrease slightlyby 2030, depending on the analysis.

• Emissions reductions can be achieved at low cost through a market-based carbon reduction
program, especially when the program is linked to those in other states.

• Market-based carbon policies combined with policies to increase energy efficiency and renewable
energy can further reduce carbon emissions and increase deployment of cleanenergy resources in
NC.

• Theparticular design of newpolicies is important andhasnoticeable impacts on potential
emissions reductions, wholesale andretail electricity cost impacts, capacity needs, generation
mix, increase in clean energy resources, implementation costs, electricity imports, and economic
benefits for the State.

Additional modeling analysis would help identify the particular policy designs of a market-based carbon
reduction program and complementary policies-suchas updating NC's REPS, establishing a clean
energy standard, or passing an energy efficiency resource standard-to maximize benefits and minimize

costs. Policy design includes elements such as level of stringency, parties covered bythepolicy,
compliance timeline, mitigation of imported fossil generation, andstrategies for investing anyrevenue
generated.

NC Carbon Reduction Goal for the Electricitv Sector

Based ontheurgent need to reduce greenhouse gas emissions, quantitative and qualitative analyses, and
stakeholder input, the CEP recommends an electricity-sector goal of 70%reduction in GHG emissions
relativeto 2005 levelsby 2030 and carbon-neutral by 2050. In achieving this goal,NC's values such as
electricity affordability, equity,and reliability shouldbe fully considered.
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Recommendations

A-1. Deliver a report that recommends carbon-reduction policies and the specific design of

such policies that best advance core values, such as GHG emission reductions, electricity

affordability, and grid reliability. The report will evaluate policy designs for the following

carbon reduction strategies:

1. Accelerated coal retirements,
2. Market-based carbon reduction program,
3. Clean energy policies, such as an updated REPS, clean energy standard, and

EERS, and

4. A combination of these strategies.

Based on current and projected operations ofNC's power plants, emissions of CO2 may decrease by 47%

by 2030. Electricity sector modeling (summarized in Part 5 of this Clean Energy Plan) provided during

development ofthe CEP indicates that NC will not reduce power sector greenhouse gas emissions 70%

below 2005 levels by 2030 without new policies. New policies are needed to achieve the levels of

greenhouse gas emissions required to meet tliis goal and a carbon-neutral power sector by 2050. The

policy design ofcarbon-reduction policies is critical to achieving outcomes consistent with the core

values of a significantand timely decline in greenhouse gas emissions, affordable electricity rates,
expanded clean energy resources, compliance flexibility, equity, and grid reliability.

Identifying the policy design of potential carbon and clean energy policies for NC involves consideration

of the following, informed by modeling as well as stakeholder input and analysis: projected impacts on
emissionreductions of carbondioxide and other pollutants, monitoring and record keeping requirements,
wholesale and retail prices, grid reliability, compliance flexibility, shifts in generation between fossil fuel,

clean energy and imports, equity, compatibility with federal regulatory requirements, legal authority, and
timeline for implementing the strategies identified.

In additionto the design elements discussed above, the individual policieshave uniquedesignelements
that should be addressed as discussed below.

An accelerated coal retirement policy design must consider uneconomical fossil fuel resources,

incremental benefits of retirement compared otheroptions, whole saleand retail rate impacts, planned
lifespan of fossil resources at issue, cost-recovery associated with early retirements, economic and

environmental impactsof replacement energyresources, effectson electricity importsand exports, and
requirements for approval of new fossil fuel units.The elements of this policy shouldconsiderthe NCUC
Order ofAugust 27,2019 (described below) and outcomes from recommendations B-1 and B-3 that

examines utility financing tools to accelerate retirement of uneconomic generation assets.

Key policy design elements for a market-based carbon reduction program include level of emission limit,

the scope of coveredsources, distribution of emission allowances, investment of revenuegenerated from
the program, linkingthe program with similarprograms in other states,technicalplatforms for
administering the program, and mechanisms for protecting ratepayers.
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Cleanenergy policy design elementsfor complementary policies includethe type of applicable

technologies, the level of adoption required, compliance flexibility, any incentives for particular

technologies, compliance timelines, duration of the policy, and mechanisms for protecting ratepayers.

On August 27,2019, the NCUC ordered DEC and DEP to conduct several different analyses related to its

IRPs which must be submitted by November4,2019.." The first involves modelingof 2030 CO2
reduction goals to be performed for their IRPs. Duke Energy is required to analyze carbon reduction

strategies including, 1) the implementation plan that results from DEC and DEP's current CO2 reduction

goals, 2) modeling of the draft CEP reduction goal, and 3) a comparison with Duke's current plans for

CO2 emissions reductions to the Governor's EO 80 which states that "The State ofNC will strive to

accomplish the following by 2025: Reduce statewide GHG emissions to 40% below 2005 levels." The

NCUC also ordered DEC and DEP to provide an analysis showing whether continuing to operate each of

its coal plants is the least cost alternative compared to other supply side and demand side resource options

or fulfills some other purpose. The order also requires a more thorough analysis in its IRPs related to the

benefits of purchased power, alternative supply side resources, DSM and EE programs, batteries, and a

comprehensive set of resource options and combinations of resource options. Considering the timing

associated with this order, the policydesign recommendations should fully consider the utility's

submissions and related NCUC decisions when developing any policy designs.

Electricity sector modeling indicates that market-based carbon reduction programs, clean energy policies

or a hybrid ofboth approaches are effective policies for achieving emission reductions in a low-cost

manner as well as other core values for the electricity sector. The design of these policies is critical to

their impact on emissions, generation, costs, equity, and other factors.

Table A-1: Actionsfor Recommendation A-1

Entity;:Respbnsible. . Action

nicdiiinii,vprJloDg^te

DEQ / Academia DEQ will enlist assistance from academic institutions

to deliver a report to the Governor by December 31,

2020, that recommends carbon reduction policies and

the specific design ofthose policies to best advance

core values—including a significant and timely

decline in greenhouse gas emissions, affordable

electricity rates, expanded clean energy resources,

compliance flexibility, equity, and grid reliability.
The report will evaluate policy designs for the

following: (1) accelerated coal retirements, (2) a

market-based carbon reduction program, (3) clean

nergy policies such as an updated REPS, an EERS

Short term

Order of August 27, 2019, "In the Matter of the Biennial Integrated Resource Plan and Related 2018 REPS
Compliance Plans", NCUC Docket E-lOO,Sub 157
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and clean energy standard, and a (4) a combination of

:hese policy options.

Legislature/DEQ Fake legislative and regulatory action to implement

the policy designs recommended in the above report.

Medium term
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A-2. Require integrated resource plans and distribution system plans to use portfolios and

action plans that incorporate a cost of carbon into the portfolio or plan that is selected for

use by the utility.

Investor owned utilities in NC must submit an IRP on a regular basis. An IRP is a plan for meeting future

electricity needs that reviews all available supply-side and demand-side options and shows how the

resource portfolio for electricity generation, transmission and distribution is expected to evolve over a

specified planning period, typically 15 years. The resource portfolio chosen for the plan must result in a

least cost system. In other states, utilities have recently begun to develop distribution system plans. These

plans examine how DERs, including EE, demand response, distributed generation, batteries, and electric

vehicles, may impact the grid, including providing reliability and resiliency services.

The utility commissions ofmultiple states are now requiring the use of a carbon price, a social cost of

carbon, or a zero emissions credit in order to facilitate a resource planning process that accounts for the

global impactof GHG emissions from fossil fuel combustion. This type of approach allowsmarket based
decision making in the resource planning process. States using this type of approach include California,

Minnesota, Washington, New York, Colorado, and Illinois. Each state has a different approach to
estimating and including these costs.

On September 17,2019, Duke Energy announced new goals of reducing carbon emissions from their

electric generation fleet by 50% by 2030, and achieving "net-zero" carbon emissions by 2050. At the

time that this Plan was finalized, the details of how the company's new goals would affect future resource

plans and other actions taken by the company were not clear.. '̂'

In recentyears, the IRPs submitted by DukeEnergyCarolinas (DEC), Duke EnergyProgress(DEP) and

Dominion haveincluded planning scenarios that contain a costof carbon in response to proposed federal
carbonregulations. Since June of 2014, the US EPA has been in the processof writing and finalizing

regulations regarding CO2 emissions from fossil fuel power plants. The currentEPA methodshave a very
lowsocial costof carbon, ranging from $1 to $8 per ton. This lowcostdoesnot significantly impact the
IRP process. Whena carbon price of sufficient value is included in the planningprocess, low-emitting or

zero-emitting resources are favored over higher emitting resources.

Duke Energyand Dominion are investing considerable amounts in the construction of new natural gas

pipeline infrastructure. The cost of this infrastructure will be passed onto electricity ratepayers in NC.
These costs are currently not accounted for in the IRP process. Also not accounted for are the costs of

carbon emissions associated with the construction and use of the pipelineitself. The IRP processcould be
modified to include these costs in the costs for building natural gas power plants.

The base price and high price for CO2 used in the 2018 IRPs for DEC and DEP are as follows:

• Base CO2 Price- IntrastateCO2 tax startingat $5/ton in 2025 and escalating at $3/tonannually
that was applied to all carbon emissions ($20/ton in 2030).

• High CO2 Price- Intrastate CO2 tax startingat $5/ton in 2025 and escalating at $7/tonannually
that was applied to all carbon emissions ($40/ton in 2030).

74 httDs://news.duke-energv.com/releases/duke-energv-aims-to-achieve-net-zero-carbon-emissions-bv-2050
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The2018 DECandDEPIRPs present two basecases for planning; a carbon constraint resource portfolio
and a no carbonconstraintresourceportfolio. WhileDukeEnergy develops these two differentresource
portfolios, theNCUC requires a least-cost resource portfolio. Thecostof carbon is not consistently
incorporated into this least cost planning.

Table A-3: Actionsfor Recommendation AS

••
Tiinitig tShbrti ',
ihedium,-or.loiig i ,
Term) •" •

NCUC and Duke Energy. 1) Establish a method to monetize CO2 emissions to meet
a CO2emission reduction goal of70% by 2030. Begin
including this carbon cost in IRPs starting in 2020.

2) Require the use of carbon pricing in any selected
resource or action plan starting in 2020. This is
occasionally being done voluntarily; for example, in the
2018IRP, DEC selected a preferred portfolio with a
carbon price, but DEP did not.

3) Include any costs associated with buildinga naturalgas
pipeline that will be passed on to NC electricityrate payers
by the electric utilities.

Short term

DEQ Serveas technicalresourceto the NCUCregardingabove
activities.

Short term
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strategy Areas & Recommendations

4.2 Utility Incentives &

Comprehensive System Planning

Utility Incentives &
Comprehensive
System Planning

B-1

B-2

Launch a North Carolina energy process with representatives from key stakeholder groups to design policies that
align regulatory incentives and processes with 21st Century public policygoals, customer expectations, utility
needs, and technology Innovation.

Encourage use of pilot programs or other methods for testing and evaluating components of a performance-
based regulatory framework.

B. Modernize

utility too Is &
Incentives

B-3 When authorizing"securitization"as a utilityfinancing tool, include uneconomic generation assets in the scope
of what can be securittzed.

B-4

C-1

Initiatea study on the potential costs and benefits of different options to increase competition in the electricity
generation, Including but not limitedto joiningan existingwholesale market and allowingretail energy choice.

Establish comprehensive utilitysystem planningprocess that connects generation, transmission, and
distribution planning in a holistic, iterativeand transparent process that involves stakeholderinput throughout,
starting with a Commission-led investigation into desired elements of utilitydistribution system plans.

C. Comprehensive
utility system

planning

C-2

C-3

Expand cost-benefit methodologies used to make decisionsabout resources and ,programsto includesocietal
and environmental factors.

Implement competitive procurement of resources by Investor-owned utilities.

Strategy Area , ... utilities Governors Stale
Legislature _ , . ^ , . lOU

Commission Office Agencies
CO-Ops/Public Local

Utilities Government
Academla Businesses

Utility Incentives
and Comprehensive

System Planning

Recommendation

B-1 • 1 *
...

1

J

B.

Modernize utility
tools and incentives

B-2 • •

B-3
•

. t
1

; 1

B-4 • •

C.

Require
comprehensive
utility system

planning processes

C-1

C-2

C-3

•

•

•

• • •

•

• • •

SHORT TERM MEDIUM & LONG TERM
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B, Modernize utility tools and incentives

Background and Rationale

The traditional utility regulatory model in the US effectively achieved many of the policy objectives it

was meant to. The ability to raise low-cost capital allowed regulated lOUs to build out a nationwide

electricgrid, and the regulatory model in use for the past 100+years has led to reliable, nearly universal
service, at generallystable rates. However, new public policy priorities and emergingtrends are forcing

reconsideration of the utility's responsibilities, now expanding to includenew expectations for
environmental perfonnance, carbonreduction, customerchoice, resilience, equity, and adaptingto (or
enabling) sector-wide innovation,- among others, while retaining long-standing responsibilities such as

reliability and affordability. These new demands are highlighting the limitations of the traditional utility
incentive methods, forcing the industry to rethink howregulations can be updated to achieve newpolicy
goals, as well as meet evolving grid and customer needs.

In NC, as in many other states, the existing regulatory structure encourages utilities to sell more kilowatt-

hours of electricity and to invest in utility-owned capital infrastructure. These incentives do not

necessarily lead to the least-cost andhighest-value solution for customers. Forexample, distributed
technologies now have the potential to substitutefor conventional utility infrastructure solutions, but the
currentutility business incentive structurediscourages utilities from selectingthose optionseven if it

would save customers money. The combination of declining loadgrowth in the state,7^ significant cost
declines fordistributed resources, and necessary upgrades to system infrastructure is putting increasing
strainon the current utility business. The state's utilities need a way to maintain theirfinancial health and
ability to access low-cost capital in a future where customers have growing options to reduce energy use,
shift to on-site energy production, and aredemanding more control over where theirenergy comes from.
For example, in recentyears the cost of clean energyhas fallen so much that there is now evidencethat

existing utility coal assets inNCareno longer economic, meaning thatcustomers would actually save
money if theutility was able to accelerate the closure of those units and invest in renewable generation to
meet demand instead.7®

These trends are not unique toNC. A growing number ofstates are investigating the appropriate steps to
taketo move toward a regulatory model thatbetter aligns utility profit-making incentives with societal
objectives andremoves the biastoward capital investments.. '̂ Revisiting howa utility earns revenues is a
foundational step that can impact the successful implementation ofallother strategy areas inthis report.
Indeed,many stakeholders in the CEP process identified the successful implementation ofactions in this
strategy area as enabling most of the other recommendations in the Plan.

TheNC Utilities Commission reported that between 2016and2017, electricity salesfrom the State's three
investor owned utilities declined by2.7% while thegrowth rateofnewcustomers increased by0.34 - 1.57%. NC
Utilities Commission, Major Activities Through December 2018 With Statistical And Analytical Data Through
2017, Volume XLIX, 2018 Report.

Gimon, Eric, et al. The CoalCost Crossover: Economic Viability ofExisting CoalCompared toNew LocalWind
and Solar Resources, EnergyInnovation and VibrantClean Energy, March2019. Availableat:
https://energvinnovation.org/wD-content/uploads/2019/03/Coal-Cost-Crossover Enerev-
Innovation VCE FINAL.pdf

" States include Hawaii, Minnesota, NewYork, Illinois, Rhode Island, Colorado, and Nevada.

NC CLEAN ENERGY PLAN: DETAILED REPORT 66



Recommendations

B-1. Launch a NC energy process with representatives from key stakeholder groups to

design policies that align regulatory incentives and processes with 21st Century public

policy goals, customer expectations, utility needs, and technology innovation.

Updating NC's energy regulatory framework for 2P' Century public policy goals, customer

expectations, utility needs, and technology innovation will help the state realize its clean energy future.
NC faces challenges on issues such as regulatory incentives, integration of distributed generation,
transparent and efficiency regulatory processes, and holistic resource planning. Through the course of

meetings and conversations for development of this Clean Energy Plan, some stakeholders called for an
ongoing process outside traditional legislative and energy regulatory forums to work through large
energy policy topics.

This energy process can involve an ongoing series ofmeetings among representatives of key
stakeholder groupsto find common ground on transformative energy-related topics. Throughthis
process, stakeholders can tackle pressing issues by identifying sharedprinciplesand priorityaction
areas and then workingtogether to develop specificpolicy recommendations for deliveryto the NC
General Assembly, NC Utilities Commission, and otherbodies, as appropriate. Thegroup should
addressperformance-based ratemaking as an actionarea and develop specificobjectives and
implementation recommendations for a new outcome-driven regulatory fi*amework in NC. Under this
action area, multi-year rate planning,.'® performance incentive mechanisms,.'̂ revenue decoupling,.®®
shared savings mechanisms,.®' andretirement of uneconomic generation assets.®^ should be addressed.

'® Multi-year rate plans (MYRP) fix the time between utility rate cases and compensate utilities based on forecasted
efficient expenditures orexternal market factors rather than historical costs ofservice. Multi-year rate plans use an
attrition reliefmechanism (ARM) to provide timely, predictable rate escalation during theperiodbetween rate cases.
This escalation is based on cost forecasts, industry cost trends orboth, rather than the utility's specific costs. MYRP
are an effective tool at incentivizing utilities to control costs between rate cases and have been used successfully by
a variety ofjurisdictions. See citation below for examples. While MYRP can be implemented in isolation, theyare
often pairedwith performance incentive mechanisms, whichcan help ensurethat undesirable outcomesare avoided
(e.g., utilities cutting costs thatareactually beneficial to ratepayers inaneffort to increase profits) andthatdesirable
outcomes are achieved (e.g., reduced interconnection time, carbon emissions reductions, etc.). SeeLowry, Mark, et
al. State Performance-Based Regulation Using Multiyear Rate Plans for U.S. Electric Utilities, Lawrence Berkeley
National Laboratory. July 2017.

Performance incentive mechanisms create a financial incentive for a utility to achieve performance outcomes and
targets consistent with customer and public policy interests.

Revenuedecoupling breaks the link betweenthe amountof energya utilitydelivers to customers and the revenues
it collects. Decoupling mechanisms help to remove theutility'scurrent incentive to sellmore energy in order to
increase revenue by making adjustments basedon actual salesto ensure that the utility earns its revenue
requirement.

Shared savings mechanisms reward the utility for reducing expenditures from a baseline orprojection by allowing
the utility to retain someof the savings as profit, whilepassing somesavings to consumers.

Tools to accelerate retirement of uneconomic generation assets adjust rates to speed upthe depreciation of anasset
so the utility and its customers are not left withstranded costswhenan assetretires early; securitization can

refinance uneconomic utility-owned assets by creating a debt security orbond topay down an early-retiring plant's
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Additional priority action areas may include energy sector planning, regulatory processes, and customer
options around clean energy generation and energy savings. Additional priority action areas may

include energy sector planning, regulatory processes, and customer options around clean energy

generation and energy savings.

The energy process can be facilitated by an objective third-party with extensive experience in the

energy sector, involvement with similar processes in other states, and an understanding ofNC's energy

sector. To develop recommendations with broad buy-in, the process can include representatives from

various stakeholder groups and produce work products for public input before submission to the

applicable body.

Table B-1: Actionsfor Recommendation B-1

Govemor's Office Convene an energy process to align energy
regulatory incentives with 21st Century public
policy goals, customer expectations, utility
needs, and technology innovation, by
addressing topics such as performance-based
ratemaking, multi-year rate planning, and
revenue decoupling.

Short term

Legislature Implement legislation recommended by the

stakeholder process.

Short to medium term

undepreciated capital balance. There are potentially multiple ways to define "uneconomic" and a decision
to pursue retirement ofutility assets will need to be closelyanalyzed by the NCUC. Forpurposes ofthe
discussion inthis report, uneconomic assets arethose thatcould have their output replaced by other resources (ora
combination of resources) at an all-incost that is lowerthanthe existing resource's current costs(bothcapital and
operating costs). That is, ceasing operation of an existing power plantandreplacing it withanother resource would
result in lower costs and risks to ratepayers.
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B-2. Encourage use of pilot programs or other methods for testing and evaluating

components of a performance-based regulatory framework.

Shifting to a more performance-based regulatory framework will require some extent of flexibility.

Dependingon the outputs that result from the investigatory processdescribed in the prior

recommendation, pilot programs and phased approaches to policy implementation provide opportunities

to test and refine specific regulatory mechanisms, such as performance incentive mechanisms and new

procurement practices. In order to be adaptive, there should be processes for evaluation built in to ensure

new mechanisms are working as intended. Performance metrics that measure and track utility data for

certainoutcomes are a key, no-regretstool to ensurethat utility performance is improving after
implementing a given regulatorychange. For example, testing a sharedsavingsmechanism before full-
scale implementation will provide an opportunity to ensurethat the savingsretainedby the utility and
givento customers arewell-balanced. Alternatively, using a phased approach to the development of new
performance incentive mechanisms could result in better informed targets and incentive levels that don't

under- or over-compensate the utility.

Table B-2: Actionfor Recommendation B-2

1
NCUC Require utilities to design pilots or other

phased approaches to testing regulatory

mechanisms that result from investigatory

process on utility business model reform*

Medium term

lOUs Co-develop pilot proposals or phased

implementation approaches to test new

regulatory mechanisms with NCUC and

stakeholders

Medium term

♦Dependingon theapproaches recommended bythestakeholder process, theNCUC mayneed to be
given explicit authority by the legislature to pursue this recommendation.
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B-3. When authorizing "securitization" as a utility financing tool, include uneconomic

generation assets in the scope of what can be securitized

As of the writing of the Clean Energy Plan, pending legislation (Senate Bill 559), would create a new

financing tool known as securitization that may be used to recover storm restoration costs. Using this

financing tool, the utility could issue storm recovery bonds with lower financing costs that are secured

through a dedicated storm recovery charge that is separate and distinct from the utility's base rate.

Securitization typically benefits utilities and customers. Utilities benefit because they receive an

immediate source of cash from the bond proceeds and customers benefit because the cost of securitized

debt is lower than the utility's cost of debt, which reduces the impact on their monthly bills.

As described in the recommendation above, states are allowing securitization to be used to accelerate the

retirement of uneconomic generation assets..^^ Insteadof issuingstormrecoverybonds, a bond that is
equal to a retired plant's undepreciated capital balance would be sold to the public market. Proceeds from

bond sales could then be invested in clean energy projects that still earn a return for the utility or invested

in assistance for communities' transitioning away from generating fossil fuels.

Stakeholders in the Clean Energy Plan process identified securitization as an effective tool to help the

state meet the carbon reduction goals included in this plan. Any legislation allowing securitization to be

used as a financial tool by the utility should therefore include generation assets as eligible for cost

recovery and require utilities to use freed-up capital to invest in clean energy. Legislation should direct

NCUC to initiate a rulemaking to determine securitization details, such as:

Requirements for utility applications and approval
Which utility costs should be able to be recovered by securitization bonds
How certain percentages offfeed-up capital should be spent, subject to legislative direction
regarding investments in clean energy
Restrictions on bond terms (e.g.,15-20 year term length, 3% interest rate)

Table B-3: Actionfor Recommendation B-3

Legislature Expand scope ofcosts eligible for

securitization in legislation to include

uneconomic generation assets; direct NCUC to

initiate and oversee proceeding focused on the

uses of securitization

Short term

NCUC Initiate and oversee rulemaking to determine

details of securitization use cases

Short term

States include Colorado, New Mexico, Michigan, Wisconsin, and Montana.
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B"4. Initiate a study on the potential costs and benefits of different options to increase

competition in the electricity sector, including but not limited to joining an existing

wholesale market and allowing retail energy choice.

Since the 1990s, states across the country have been looking at ways that greater competition in electricity

generation can provide customers more reliable energy at lower costs. This has led to the emergence of

competitive wholesale and retail markets in several regions, sometimes referred to as the movement

toward "restructured" or "deregulated" markets. Wholesale markets can be found in Texas, California,

the Mid-Atlantic, parts of the Midwest, and the Northeast, covering approximately two-thirds of the US

population. At the retail level, thirteen states and the District of Columbia have implemented some form

of electricity consumer choice.

However, states do not necessarily need to have both competitive wholesale and retail electricity markets.

A number of states that are part of restructured wholesale markets do not have full retail access, such as

Kansas, Oklahoma, and Minnesota. It is also possible for states to have retail electricity choice but not

participate in a wholesale electricity market. For example, Georgia and Oregon both have retail

electricity choice for large commercial and industrial consumers, but those states are not part of any

restructured wholesale power market.. '̂*

In the 1990s, federal lawmakers introduced wholesale electricity markets following a period of poor

generatorperformance and escalating prices as new, high-costgenerating plants came online..^^ The
wholesale markets were designed to meet short- and long-term requirements for grid reliability at the

lowest cost. Federal policymakers saw competition among electricity suppliers as a means to control

prices by attracting new sources of private investment for newer, lessexpensive technologies..®^ The
clearing price for electricity in wholesale markets is determined by an auction in which generation

resources offer a price at which they can supply a specific number of MWh ofpower. This results in

lowest-cost power sources, wherever they are located, providing electricity to wherever it is needed,

spanning over a wide region.

Many states that pursued restructuring of the generation aspect of the utility business also required that

utilitiesdivesttheir ownership in generation capacity. That capacity was converted from utility ownership
to independent power producer status, effectively transitioning those assets from the traditional cost-of-

service regulation model to a market-based model under which theyearna marketpricefor their output..®'

^ Zhou, Shengm. An Introduction to Retail Electricity Choice in the UnitedStates. United States: N. p., 2017. Web.
https://www.nrel.gov/docs/fV 18osti/68993.pdf

A wholesale market refers to the buying and selling ofpower between generators and resellers. Resellers include
electricity utility companies, competitive power providers, and electricity marketers. For most regions within the
UnitedStates, the operationof and transactions in wholesale markets are regulatedby the FederalEnergy
Regulatory Commission. A wholesale market allows generators to connect to the grid and generate electricity after
securingthe necessary approval. The electricity producedby generators is boughtby an entity that will often, in
turn, resell that power to meet end-user demand.

PJM Factsheet, "The Value ofMarkets", downloaded from: https://www.Dim.com/-/media/about-
pim/newsroom/fact-sheets/the-value-of-pim-markets.ashx

Borenstein, S, Bushnell, JB. The U.S. Electricity Industryafter 20 Yearsof Restructuring. Annu. Rev. Econ.7:
Submitted. Doi: 10.1146/annureveconomics-080614-115630.

Available at: https://ei.haas.berkelev.edu/research/paDers/WP252.pdf
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It is not necessary to require divestiture of generation assets by utilities in order for a state to pursue

membership in a wholesale market, but it is an option that increases competition.

Increased competition in the supply of energy could potentially benefit North Carolina's utilities and

customers by driving down electricity prices and generating innovation through increased competition

among power generators, maintaining a more reliable grid by expanding generation options, and

advancing a cleaner grid by leveraging regionally available renewable resources. However, these

outcomes are not a given and therefore any action taken by the state to deregulate aspects of the utility

industry should be studied, as recommended below.

NC explored deregulation in the early 2000s and determined to be in the state's best interest to remain in

a regulated market. The NC Association of Electric Cooperatives and its members do not support

deregulation due to its potential impact to serving members and contributing to a rural-urban divide.

States and utilities have widely used quantitative assessments to evaluate whether joining wholesale

markets could be net beneficial for affected utilities and customers. Examples include:

• The Federal Energy Regulatory Commission (FERC) and Entergy's retail regulators held a
technical conference in Charleston, South Carolina in 2009 that was attended by Entergy and
many of the entities that purchase and/or sell energy in the Entergy region. FERC agreed to fund
a study on the costs and benefits of Entergy and Cleco Power joining the Southwest Power Pool
(SPP). The cost-benefit analysis was performed over a seven-month period, and included an open
and collaborative discussion with stakeholders on the study framework, modeling approach, input
assumptions, interim results, and qualitative issues. Based on the analysis performed, the study
concluded that Entergy and Cleco Power joining the SPP RTO will yield significant economic
benefitsto the collectiveSPP/Entergy region..^®

• The Mountain West Transmission Group (MWTG) is an informal collaboration of electricity
service providers that are working to develop strategies to adapt to the changing electric industry.
Based on the results of extensive evaluations, MWTG decided to focus its attention on seeking
membership in an existing RTO. In January 2017, MWTG announced it was entering into
discussions with SPP as the next step in exploring potential RTO membership. As part of the 5-
stage new member integration process, SPP staff performed an analysis of the costs and benefits
resulting from MWTGmembership impacts to currentSPP members..®^

• Multiple utility-specific assessments of the costs and benefits ofjoining the Western Energy
Imbalance Market (EIM) have been conducted since the EIM was created in 2014..^® The EIM is
a real-time power market in the Western United States that balances supply and demand over a
large geographic area, finding the lowest-cost energy to serve demand. Individual utilities can
decide to join the EIM and many have conducted studiesof the costs and benefits ofdoing so.

"Cost-Benefit Analysis ofEntergy and Cleco Power Joining the SPP RTO." Prepared for the Federal Energy
Regulatory Commission by CharlesRiverAssociates and Resero Consulting. September30, 2010. Availableat:
https://www.ferc.gov/mdustries/electric/mdus-act/rto/spp/spp-entergv-cba-reDort.Ddf
89 "10-Year Costs and Benefits to SPP Members ofIntegrating Mountain West Transmission Group." Prepared by
SPP Staff. March 19,2018. Available at:
https://www.SDP.org/documents/56652/mwtg%20cba%20reDort%20for%20sDD%20members%20mar-19-2018.pdf

Recent examples of utility studies ofjoining the EIM can be found on the EIM website:
https://www.westerneim.com/Pages/JoinEIM.asDx
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The Legislature could authorize a study that assesses the costs and benefits of different options the state

has to increase competition in electricity generation, to determine which if any, could provide greater

benefits to NC customers than the status quo. It will be important for any such study to carefully examine

the potential trade-offs ofvarious options and the possible impacts of those options on NC's priorities,

such as increasing clean energy deployment, enhancing affordability, and maintaining reliability.

The consultant-led study could also look at other options for increasing competition in electricity supply,

such as in retail energy supply. Retail electricity choice in the United States allows end-use customers

(including industrial, commercial, and residential customers) to buy electricity from competitive retail

suppliers..^^ Similarto wholesalemarkets, retail electricity choicewas introduced with the idea that
increased competition would result in lower prices, improved service, and innovative product offerings.

Some argue that a competitive environment also results in suppliers offering more clean energy options to

customers as a way to differentiate themselves from their competitors.

Table B-4: Actionsfor Recommendations B-4

' , 1, ' '^""^1!.''

Legislature / DEQ Authorize a consultant-led study that assesses

the costs and benefits of different options the

state has to increase competition in electricity

generation, to determine which if any, could

provide greater benefits to NC customers than

the status quo.

Medium or long term

Zhou,Shengru. AnIntroduction to RetailElectricity Choice in the UnitedStates. United States: N. p., 2017. Web.
https://www.nrel.gov/docs/fvl8osti/68993.pdf
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C. Require comprehensive utility system planning processes

Background and Rationale

Across the country, states are reforming the utility planning process. As the electricity system becomes

more dynamic, there is a growing need to move towards more comprehensive planning processes that

take into account the different layers of the grid. Streamlining traditionally disparate and serial tasks

related to planning and procurement into a unified process can allow system planners to optimize

investments in generation, distribution, and transmission.

Utilities and their customers, as well as third parties, can derive substantial benefits from comprehensive

planning, including:

• Lowered system costs to reduce rate pressure in a low load growth environment;
• More cost-effective programs and procurements; and
• Enhanced utility, customer, and DER provider relationships as interest in DER continues to

grow..^^

Improved planning can give customers and developers the opportunity to propose, provide, and be

compensated for grid services, while experiencing more efficient and predictable interconnection

processes. Regulators can benefit from increased transparency and data access for optimal solution

identificationand more meaningful engagement with utilities and other stakeholders..^^

NC's current path of incremental improvementsto a traditional planning process is not adequate to meet

the challenges of integrating high renewable and distributed energy penetrations, which are, in turn,

necessary for the state to achieve goals set out in this plan related to economic growth, long term

affordability and price stability, and carbon reductions. The state's current IRP process does not include

explicit clean energy goals,which could inhibitthe ability of the energysectorto achieve clean energy
and environmental goals. Additionally, the current IRP process does not include transparency in its goal-

settingand lacksrules governing stakeholder involvement prior to IRP submissions..^^ The NCUC is

currently looking at ways to expand the scope of utilities' IRP processes, but there are more holistic

approaches to planning for generation, distribution, and transmission resources that should be considered.

Duke Energyhas acknowledged it needs to update its planningprocesses and has alreadybegun
developing an Integrated System Operations Plan (ISOP)..^^ Duke Energy has stated thatit is important to

Volkmann, Curt. Integrated DistributionPlanning: A Path Forward, GridLab, April 2019. (Volkmann, Integrated
Distribution Planning: A Path Forward)

Id.

Notable legislative exceptions include HB 589 and Clean Smokestacks.
Utility SystemPlanningand Investment Stakeholder GroupMemo.
DukeEnergy introduced its Integrated System Operations Planning (ISOP) initiative in its2018Integrated

Resource Plans. ISOPis focused on developing modeling tools and analyticalprocessesthat will complement the
existingIRP processesand tools and ultimately allowfor optimizing capacityand energyresource investments
across Generation, Transmission, CustomerDeliveryand CustomerSolutions. An important objectiveof this effort
is to enhance modeling of non-traditional solutions for Distribution andTransmission Planning so that multiple
types of value can be captured. Duke indicates that they plan to hold stakeholder engagement sessions to share
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get input from customers and other stakeholders as they seek to enhanceand further integrateplanning

processes and are working toward launching a stakeholder process focused on an ISOP model, as

announced at the Grid Modernization stakeholder webinar in April of2019.. '̂

NC can look to states already developing and implementing holistic planning processes, which balance

the goals of the state, utilities, and stakeholders.Key examples include Minnesota, Nevada, and Hawaii;

• In 2015, the Minnesota Public Utilities Commission opened an inquiry into distribution planning
(Docket 15-556), aiming to incorporate DER with the appropriate optimization tools and create a
transparent grid leadingto an enhanced grid, reduce costs, and a more flexible and DER capable
system. Ultimately, the multi-year process now requires the regulated utilities (Xcel Energy) to
develop DERgrowth scenarios for 10years, evaluatenon-wirealternatives, detailDER queue
status,and file annual updateson their 5 and 10-yeardistribution investmentplans..^®

• Nevada's legislature passed a bill in 2017(SB 146) to address distributed resources along with
theircost, benefits, financial compensation mechanisms, integration, and barriers to adoption. The
Public Utilities Commission began the rulemaking process in 2017 (Docket 17-08022) leading to
an adopted Distributed Resource Plan regulation. The regulation requiresa system load/DER
forecast, locational net benefitanalysis, hostingcapacity analysis, and grid needs assessment,
filed every 3 years with the IRP..^^

• Hawaii's lOU (Hawaiian Electric) started developing its Integrated Grid Planning (IGP) process
in 2018 (Docket2018-0165), a program which incorporates generation, distribution, and
transmission planning. The IGP process includes utilization of a capacityexpansion model, a
substation loadand capacity analysis, hosting capacity analysis, andextensive stakeholder input.
TheIGPprocess willproduce a 5-year action plan and a long-term pathway to achieve the
legislative goal of 100% renewable energy..'"®.

information regarding ISOP with stakeholders and gather input regarding theapproach, using a third-party facilitator
selected jointly by Duke and the NCUC Public Staff.

Utility System Planning and Investment Stakeholder Group Memo, Addendum; Duke Energy's Ongoing
Integrated System Operations Planning (ISOP) Efforts.

Minnesota Public Utilities Commission, "Order Approving Integrated Distribution Planning Requirements for
XcelEnergy," August 30, 2018 ("Order Approving Integrated Distribution Planning Requirements for Xcel
Energy").

Nevada Public Utilities Commission, "Order onCommission's Investigation andRulemaking to Implement
Senate Bill 146." September 6,2018.

Hawaiian Electric, Integrated GridPlanning. Accessible at;https://www.hawaiianelectric.coin/clean-energv-
hawaii/integrated-grid-planning
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Recommendations

C-1. Establish comprehensive utility system planning process that connects generation,

transmission, and distribution planning in a holistic, iterative and transparent process that

involves stakeholder input throughout, starting with a Commission-led investigation into

desired elements of utility distribution system plans.
I

To respond and adapt to the many trends and forces changing the electricity sector today, it is necessary

that NC move to a more holistic, iterative, and transparent planningprocessthat incorporates non-
traditional market solutions, which could lower generation and infrastructure costs while still maintaining
a clean, reliable, and affordable electricity system. Planning processes should be consistent, data-driven,

and involve stakeholders' input and feedback throughout.

An improved planningprocesscould be enabled by the NC legislature and overseen by the NCUC.
Legislation could define goals,necessary steps, and what roles the NCUC will play, giving explicit

authorization where it is currently vague or lacking under existing law.

Onefeasible wayto get started on a process to movetoward a more holistic electricity sectorplanning
processwould be to initiallybegin an investigation into the desired elements of an Integrated Distribution
Plan (IDP). The links between IDP, IRP, and transmission planningcould be exploredthroughoutthis

investigation..^®' Options and bestpractices to consider through anIDP include:

• Explicit consideration of the impacts from all DER types, including EE and demand response, in
load forecasting and transmission, distribution and integrated resourceplanning.

• Enhanced forecasting to reflect the uncertainties of DER growthand its impacton load and peak
demands.

• Analysisof the distribution systems' constraints and needs, as well as the ability to accommodate
DER without requiring upgrades (i.e., hosting capacity analyses).

• Identification of locational value for nodes on the distribution system where DER deployment
could provide grid services..'®^

• Consideration of third-party DER or portfolios of DER to address grid needs as non-wires
alternatives (NWA).

• Acquisition of NWA grid services from customers and third partiesusing pricing, programs or
procurement.

• Active monitoring, management and optimization of DER.
• Streamlined DG interconnection processes using insights from the distribution system capacity

analyses.
• Increased external transparency through enhanced data availability and meaningful stakeholder

engagement..'®^

"" The connections between these three types ofplanning processes, and ways to find synergies and streamline the
processes in order to make them more efficientand effectiveare currentlythe subjectof a Task Force of states
convened by NARUC andNASEO. NC's NCUC, DEQ and Public Staffareparticipants in thisTaskForceandmay
haveideas and lessons leamedfrom thatprocess to bringto bearon any IDPprocess launched by the state.

Analysis of locational value should include both the costs and benefits of the resource where it exists on the
system and any impacts it might have on the bulk electric system.

Volkmann, Curt. Integrated DistributionPlanning: A Path Forward, GridLab, April 2019. (Volkmann,
Integrated Distribution Planning: A Path Forward)
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Ultimately, the State should move towards an Integrated System Operations Plan (ISO?) approach, which
combines resource, transmission, distribution planning. The ISOP processes should include regularly

scheduled plan submissions to allow for stakeholder intervention early and throughout the process. These

submissions should utilize existing analytical tools, as well as improved data and modeling access for

industry and stakeholders.

While the NCUC is addressing some of these new planning approaches in its current IRP proceeding

(Docket No. E-lOO, Sub 157),.'°'' and theNC Transmission Planning Collaborative (NCTPC).'®^ is
focusing on enhancing transmission planning in the state, the NCUC should initiate a separate process to

create the guidelines for future comprehensive system planning, initially focusing on distribution

planning. The outputs of this process can then feed into existing processes, such as NCUC's IRP

proceeding. Duke's ISOP efforts, and NCTPC's discussions, as appropriate.

Table C-1: Actionsfor Recommendation C-1

- V.' ,

NCUC Initiate and oversee comprehensive system

planning process with meaningful stakeholder

participation, starting with integrated

distribution planning, including identifying key

steps and timelines

Medium term

All Work with NCUC in designing and

implementing comprehensive system planning

process

Medium term

Co-ops and Mimicipal

Utilities

NCEMC and Electricities develop a process and

guidance for member companies to undertake

morecomprehensive planning ^ •

Medium term

NCUC has scheduled a Technical Conference in late August 2019 that will focus on expanding the scope of the
IRP process, including ways to identify the locational value ofDERs.
105 isfc Transmission PlanningCollaborative: http://www.nctpc.org/nctpc/
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C-2. Expand cost-benefit methodologies used to make decisions about resources and

programs to include societal and environmental factors.

State public utility commissions have typically employed a 'least cost' framework for assessing whether a

utility's investment is prudent. Under the least cost framework, the optimal choice is the least cost

investment after accounting for other factors such as reliability, state renewable energy or EE mandates,

other legal obligations, and a range of risk factors. Least cost is not a rigid standard, however. The

approach allows utility regulators to exercise discretion to choose among sources of information,

desirable outcomes, and risk assessments. New information, changing market conditions, more stringent

regulations, and emergingtechnologies can all alter the math.J®®

Identifying least cost investment options that will be in service over the next one to two decades is

particularly complex due to the increased level ofuncertainty regarding technology, markets, and

regulation. If projections used in long-term planningdo not considerthe potentialcost impacts of
changingpolicycircumstances, such as the potential for policyshifts to require utilities to internalize
environmental externalities, the planning process may not be producing the least-cost outcomes in the

long-term.

To achieve NC's carbon reduction goals, utilities need to update planning assumptions, as well as

program cost-effectiveness methodologies, to allowfor more complete quantification of the operational

benefits of energyand technology resources, including societal and environmental factors that may be
hard to monetize. Benefit-cost analyses also shouldtake into account locational and temporal values,
when available, to provide a more granular assessment ofproposed investments.

For resources to be more accurately accounted for in utility planning and programs, regulators should

considera rangeof non-energy benefits, including the following list. A final list of non-energy benefits
will be derivedfrom a processthat includes stakeholder inputand involvement

• Increased system resilience, reliability, and safety
• Reduced customer costs; especially for low-income, disadvantaged communities
• Increased customer satisfaction

• Health impacts
• Increased customer flexibility and choice
• Enhanced social equity or environmentaljustice
• Environmental benefits, such as avoided GHG emissions
• Economic development benefits, such as job growth
• Physical and cyber security

Rhode Islandand California both have recentlyupdatedwhat benefits and costs should be considered in
program evaluation andplanning and could be considered byNO in an investigation into this topic:-^°^

Public Comments submitted by Jonas Monast,UNOChapel Hill, Schoolof Law
In addition, Arkansas, Connecticut, Minnesota, New Hampshire, Pennsylvania, andWashington all areexploring

how to updatecurrent cost-effectiveness procedures to accountfor an expanded set of benefitsand costs. See:
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• In 2016, the Rhode Island Public Utilities Commission opened a docket to get stakeholder input
on (a) new rate design principles and concepts, and (b) cost-effectiveness for EE and other types
of DERs..'"^^ Oneof the reasons for opening the docket was to develop a cost-effectiveness
framework that can be applied consistently across different types of ratepayer-funded resources
and programs. After months of stakeholder discussions, the Working Group recommended
expanding the Rhode Island Total Resource Cost (TRC) Test to include a broader range of
benefits to better align with its applicable state policies. The new cost-effectiveness test was
named "the Rhode Island Test" and includes: risk impacts, environmental impacts (including
GHG emissions reductions), jobs and economic development inipacts, societal low-income
impacts, public health impacts, and energy security impacts. The Commission accepted the
recommendations of the Working Group, and directed the utility company to use the new Rhode
Island Test, to the extent possible, for evaluating the cost-effectiveness of EE, DERs, other
Company investments and spending.

• California utilities' annual Grid Needs Assessment (GNA), which is part of its distribution
planning efforts, describes the performance requirements for any DER solution identified,
including the magnitude, duration and frequency of resources required to address each grid
need. The GNA uses a Locational Net Benefits Analysis (LNBA) framework, which includes a
broad range of system and societal benefits as the basis for determining the range ofvalue at
each location. These benefits include: reliability and resiliency, avoided GHG emissions, and
other safety/societal benefits.."^^

Other resources are available to NC as it considers revisions to benefit-cost methodologies. For example,

the National Standard Practice Manual (NSPM) is a framework for cost-effectiveness assessments of

energy resources and is designed to help jurisdictions determine what resources meet their specific goals

and standards.-"^ Another resource is the newly released US EPA"health benefits per-kilowatt hour"
tool which lays out region-specific values (in $/kWh) of the outdoor air quality-related public health

benefits of investments in EE and clean energy (windand solar).^''

Table C-2: Actionsfor Recommendation C-2

AWV i

Si i

American Council for an Energy Efficiency Economy [ACEEE],A New Tool to Improve Energy Efficiency
Practices: The Database ofState Efficiency Screening Practices [DSESP], July 2019.

Rhode Island Public Utilities Commission, Investigation into fhe Changing Electric Distribution System and the
Modernization ofRates in Light of the Changing Distribution System (Docket 4600), "Report and Order 22851,"
July 31,2017.

CalifomiaPublic UtilitiesCommission, Order Instituting Rulemakmg Regarding Policies, Proceduresand Rules
for Development of Distribution Resources Plans Pursuant to Public Utilities Code Section 769
(Rulemaking 14-08-013), "Decision on Track 3 Policy Issues, Sub-track 2," March 22,2018.

httDs://natibnaIefficiencvscreening.org/national-standard-practice-manual/
https://www.epa.gov/statelocalenergv/estimating-health-benefits-kilowatt-hour-energv-efficiencv-and-renewable-

energy
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NCUC Initiate and oversee a process that is transparent

and open to all relevant stakeholders to update

benefit-cost methodologies used in decision-

making about resources and programs; this

process could be a separate PUC

proceeding/investigation or be part of the

comprehensive planning process referenced in

the recommendation above and involve

opportunities for stakeholder input and

engagement*

Medium term

Co-ops and Municipal

Utilities

Initiate and oversee a process involving the

public and/or members to update benefit-cost

methodologies used in decision-making about

resources and programs

Medium term

* It is assumed that the NCUC has existing statutory authority to pursue this recommendation, hi the event that it is

determined that theNCUC doesnot have sufficient authority, legislation wouldbe needed to provide the appropriate
authority.

C-3. Implement competitive procurement of resources by investor-owned utilities

Many states, and the federal government throughpassage of laws like PURPA,the EnergyPolicy Act of
1992 and the Energy Policy Act of2005, have recognized that the power generation aspect of electric

utility services is a competitive industry, and no longer ought to beviewed as a "natural monopoly."
Some states have chosen to deregulate the power generation side of the utility business, which has

resulted in the creationofretail energy providers and regional transmission and generation dispatch
entities such as PJMInterconnection. Others havemodified their integrated resource planning processes
to requireutilitiesto considernon-utility generation in their planningprocesses by conducting
competitive procurement of neededresources. In this instance, a completed IRP becomesthe precursor
forapproval of theutility's proposed means formeeting identified resource needs. A competitive
procurement model meansthat utility self-build optionswill be one option amongmany, with the utility
pursuingthe option(whichmay come from a competitive supplier) that meets the identified need at the
leastcost. This competition should resultin the lowest cost investment being made, ensuring consumers
benefit from ultimately lower bills.

Oklahomaand Colorado are two states that have movedto a competitive procurement model for

resources. Oklahoma's utility regulations governing IRPs set out procedures for "establishing the need
for additional resources serving as the basis for long-term competitive procurement of resources,
including, butnot limited to,utility construction ofnew electric generation facilities, theutility purchase
of existing electric generation facilities, and thepurchase of long-term power supplies.".'Similarly,
Colorado stipulates thatan IRP filed by a utility shall include "theproposed RFP(s) theutility intends to

Oklahoma Corporation Commission, Subchapter 37. Integrated Resource Planning.
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use to solicit bidsfor the resources to be acquired through a competitive acquisition process.".^^^ NC
currently does not require utilities regulated by the Utilities Commission to undertake competitive

procurement of identified system needs in the IRP process.

Table C-3: Actionsfor Recommendation C-3

NCUC Amend IRP rules to include a requirement for

regulated utilities to utilize competitive

procurement processes to meet identified system

needs

Medium term

* It is assumed that the NCUC has existing statutory authority to pursue this recommendation, hi the event that it is

determined that the NCUC does not have sufficient authority, legislation would be needed to provide the appropriate

authority.

Colorado Department of Regulatory Agencies, Part 3: Rules Regulating Electric Utilities, 3064. Contents of the
Least-Cost Resource Plan
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strategy Areas & Recommendations

4.3 Grid Modernization and Resilience

Grid Modernization

and Resilience

D. Grid

modernization to

support clean
energy resources

D-l

D-2

When evaluating proposals for grid modernization, consider whether the foiiowihg outcomes are
supported:
• Demonstrated net benefits for all proposed investments, including presentation of all costs and benefits

used in utility analyses,
• Enhanced transparency ofregionally appropriate DERs, grid needs and^opportunities for DERs to

interconnect,

• Increased customer access to their usage data and sources of energy,
• Facilitation of greater utilization of storage, demand-side resources, grid operation/management,

devices, and the bi-directional flow of power,
• Measurement of performance to ensure anticipated benefits are delivered and accounted for, and
• Increased deployment of clean energy.

Use comprehensive utility planning processes to determine the sequence, needed functionality, and costs
and benefits of grid modernization investments. Create accountability by requiringtransparency, setting
targets, timeiines and metrics of progress made toward grid modernization goals.

E-1
t-^

Require utilities.to develop projects focused on DERs, community solutions, and microgrids at state facilities
and critical Infrastructure locations (e.g. hospitals, shelters) to enhance resilience.

E. Grid resilience E-2 Coordinate resilience, planningwith disaster recoveryoperations center and require NC Emergency
Management's Recovery Support Functionsto address cybersecurityconcerns in conjunctionwith energy
resiliency issues.and flexibillty

E-3
1—•

Develop a method to quantify the human costs of power outages, and integrate these costs when
evaluating grid modernization plan components related to resiliency.

strategy Area . I , . Governor's Statelegislature NCUC ^
Office Agencies

Recommendation

co-ops / Local
Public Utilities Government

Academia Businesses

0.

Modernize the grid to
D-l
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D, Modernize the grid to support clean energy resources

Background and Rationale

Distributed energy resources, including EE, demand-side management, solar, and storage have the

potentialto providevaluable servicesto the electricity grid and lower costs on the systemwhile providing
customers with cleaner power and more control over their energy usage. These benefits along with the

falling costs of the technologies themselves are increasing customerand third-partyinterest in purchasing
or investing in these resources. In response, utilities across the U.S. are taking steps to modernize their

electricgrids, which includes augmenting the grid with softwareand communications technologies to
help the grid meet the new customer, technological, and societal demands.

While NC's adoption of distributed solargeneration is stillat modest levels, there is growing concern that
the grid needs to be upgraded and improved in order to accommodate DER growth and new load fi-om the

electrification of end-uses in a way that supports whatcustomers want, maintains reliability, and keeps
customer costs down. To carry this out, a thoughtful and methodical approach to grid modernization is

needed due to the significant capital expenditures and potential risks proposals may carry. While

investments to improve gridcapabilities will likely be necessary to enable a cleanandresilient electricity
system, transparency in grid planning processes can help ensure third parties and customers understand

why these investments are needed and what addedvalue they provideto the system.

Recommendations

D-1. When evaluating proposals for grid modernization, consider whether the following

outcomes are supported:

• Demonstrated net benefits for all proposed investments, including presentation of
all costs and benefits used in utility analyses,

• Enhanced transparency of regionally appropriate DERs, grid needs and
opportunities for DERs to interconnect,

• Increased customer access to their usage data and sources of energy,
• Facilitation of greater utilization of storage, demand-side resources, grid

operation/management devices, and the bi-directional flow of power,
• Measurement of performance to ensure anticipated benefits are delivered and

accounted for, and

• Increased deployment of clean energy.

Duke Energy is currentlyworkingon a Grid Improvement Plan whichthey intend to file in 2019
alongside theirnextrate case. The NCUC will be theentity responsible forapproving theplan and
granting costrecovery. The above outcomes emerged through the Clean Energy Plan's stakeholder
processas important conditions to considerwhen evaluating grid modernization plans to maximize the
potential benefits of gridmodernization investments andto protect against potential utility capital bias.

For an investment to be net beneficial, the benefits (which can include both monetized arid non-monetized

benefits) from a particular investment should outweigh its complete set of costs. Transparency in cost
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benefit analyses thatshows what costs and benefits areaccounted forand theirmagnitude allows for a
more diligent assessment of different technologies' cost-effectiveness. Some proposed investments, such
as communication networks and gridautomation equipment, may be necessary in orderto enable other
desired functionality ofthe grid. In evaluating thecosts and benefits ofsuch investments, the importance
of sequencing and enabling future functionality should be considered.

As customers transform from mereconsumers of energy to active participants in the electricity system,
utilities areexpected to facilitate additional choices and options forcustomers as they seek outDERand
other services to manage theirenergy useand costs. Increasing access to datacanprovide customers with
thegranular information they need to make more informed decisions about theirenergy consumption and
supply. A more distributed and diverse system will require utilities integrate both customer- and grid-
facing technologies to enable a more dynamic grid, such as storage and programmable thermostats.

Operatinga dynamic gridwill requirean increasein availability of transmission and distribution data to
enable adequate system monitoring, control, and protection. Transparency ofcurrent and anticipated grid
needs canstreamline interconnection processes and better ensure thatnewtechnologies and distributed
resources are connected to the grid in areas that can most benefit from them.

Moreover, gridmodernization plans should integrate mechanisms for accountability thatensure newgrid
investments deliver optimized benefits to the grid, customers, and theindustry as a whole.

While the NCUC is responsible for approving Duke Energy's Grid Improvement Plan,the same criteria
canbe applied to co-ops and municipal utilities, who arebeginning to consider what grid modernization
investments may be necessary on their own systems.

Table D-1: Actionsfor Recommendation D-1

NCUC Use recommended outcomeslisted aboveto guide

evaluation of Duke's GridImprovement Plan
Short term

Co-ops and Municipal

Utilities

Take into consideration the recommended outcomes

listed above when developing grid modernization

plans

Medium term
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D-2. Use comprehensive utility planning processes to determine the sequence, needed

functionality, and costs and benefits of grid modernization investments. Create

accountability by requiring transparency, setting targets, timelines and metrics of progress

made toward grid modernization goals.

Establishing formal procedures and requirements for fixture grid modernization plans will result in a more

streamlined and transparent process. For lOUs, providing a set of planning requirements prior to the

submission of a grid modernization plan will ensure that technologies are deployed strategically and on an

as-needed basis. Grid modernization should be directly linked to and informed by the more holistic

planning process described above and should include needed improvements to both the distribution and

transmission systems. J Forexample, requiring development of different DERpenetration scenarios or a
more granular system assessment (e.g., at the circuit level) can help identify which new investments are

necessary to maintain reliability. Alternatively, improving the linkage between transmission, resource,

and grid modernization planning may better identify solutions to transmission system constraints that

could be prohibiting greater levels of renewable generation on the system in the eastern part of the

state..^^^

Directing utilities to include detailed and clear analysis of cost and benefits in planning processes will

ensureapproved investments are net beneficial.. '̂® Makingsure utilities establishperformance metrics,
targets, and accompanying timelines, will allow regulators to hold utilities accountable for plan

implementation and ensure that new investments are delivering expected benefits in a timely manner. For

municipal utilities and co-ops, these methods can be directly integrated into system planning processes.

California and'Minnesota are looking for opportunities to better integrate their planning and grid

modernization processes, as described below:

• California has established a Grid Modernization Guidance framework that defines the scope of
what can be considered as grid modernization and establishes a structure and timing ofgrid
modernization planning process, including the submission of a Grid Needs Assessment that
results from the state's distribution resource planning process. The framework also provides
guidance on how to evaluate the cost effectiveness of grid modernization investments and
establishes submission requirements.."^

See "B: Require comprehensive utility system planning processes"
The low cost of land in the easternpart of the state has led to large volumesof solar development to concentrate

in one area of the state where the electrical infrastructure is constructed with smaller conductors. The demand for

electricity in this area is low due to the absence of large commercial and industrial customers. According to Duke
Energy, this has resulted in significant transmission congestion in the eastem area the state and is now causingan
expectation for thermal overloads on the existing transmission lines which move power from east to the load centers
west of the coast. Duke Energy states that at least 123 substations have the potential to back feed to the transmission
system on certain days throu^out the year due tosolar systems on the distribution system, and 60% ofthe projects
queued in the Duke Energy Progress service territory are currently interdependent to required transmission network
upgrades. Relieving this congestion will require significant investment in the transmission network system.

In reality, for various reasons utilities will request cost recovery for investments that do not come up in a
comprehensive planning process. As with all utility investments, regulators will need to evaluate those investments
carefully. By having clear expectations for an integrated planning process and explicitly linking grid modernization
to the outcomes ofthat planning process, regulators can better assess the merits of future utility investment
proposals.
"'Ibid..
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Minnesota combined its grid modernization and distribution planning processes into one multi-
year effort. Xcel Energy is required to file 5-year Action Plans for distribution system
developments and investments in grid modernization based on internal business plans and
insights gainedfrom a DER futures analysis, hostingcapacityanalysis, and NWA analysis.."®

Table D-2: Actionsfor Recommendation D-2

NCUC Determine how grid modernization can be linked to

and informed by comprehensive system planning

processes; develop submission requirements,

including expectations for grid needs assessments

and clear cost-effectiveness parameters.

Long term

Co-ops, Municipal Utilities Determine how grid modernization can be linked to

and informed by other system planning processes

Medium term

118 OrderApproving IntegratedDistribution PlanningRequirements for Xcel Energy.
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E. Strengthen the resilience and flexibility of the grid

Background and Rationale

New definitions and metrics have been developed to monitor the properties of the electric power system

as it undergoes its dramatic evolution now and into the future. Two properties that have been important

in the past and will be increasingly important in the future are resiliency and flexibility. The Department

ofEnergy's Grid Modernization Laboratory Consortium (GMLC) has developed definitions of several

key indicators..!'̂ TheGMLC defines resiliency as"theability to prepare forand adapt to changing
conditions and withstand and recover rapidly from disruptions. Resilience includes the ability to

withstand and recover from deliberate attacks, accidents, or naturally occurring threats or incidents."

Flexibility, on the other hand, is defined as "The ability of the grid (or a portion of it) to respond to future

uncertainties that stress the system in the short term and may require the systemto adapt over the long
term." Flexibility can generallybe viewedfrom two perspectives. First, from an operational viewpoint,
flexibility can be thought of as the agility of the electrical network to adjust to known or unforeseen short-

term changes, such as abrupt changes in load conditions or sharp ramps due to errors in renewable

generation forecasts. Second, from a strategic investment perspective, flexibility can be considered as the

ability to respondto major regulatory and policychanges and technological breakthroughs without
incurring stranded assets. All of these factors are at play in NC.

In the United Statesgenerallyand in NC specifically, there is a growingfrequency and intensityof

weather-related disasters. Between 1980 and 2019, more than 241 separate $1 billion disasters have cost

the United States $1.6T, with nearly halfoftlie cost coming in 2005, 2012,2017, and 2018..'̂ ® NC's

distinctive geography - with mountains in the west and the Atlantic Ocean to the east - make it

particularly susceptible to weather-related disasters, in both the winter and the summer. NC is one of the

four states.'̂ ' most heavily impacted by hurricanes, with the state impacted bya tropical cyclone every
1.3 years.-'̂ ^

The state of NC - like any state in the US - is also prone to cyberattack. This is a growingconcernas the
state becomes more reliant on third-party owned distributed generation.

"GridModemization: Metrics Analysis Reference Document, Version 2.1,"GridModernization Laboratory
Consortium, May 2017.
https://gmlc.doe.gov/sites/default/files/resources/GMLCl%201 Reference Manual 2%201 fmal 2017 06 01 v4
wPNNLNo l.pdf

Bloomberg, "U.S. Hurricane Season Is Unnecessarily Dangerous", 6/11/19,
https://www.bloomberg.com/news/articles/2Q 19-06-11/u-s-hurricane-season-is-unnecessarilv-dangerous

Hurricane Research Division (2008). "Chronological List ofAll Hurricanes which Affected the Continental
United States: 1851-2005". National Oceanic and Atmospheric Administration.,
https://web.archive.Org/web/20080921102626/http:/www.aomI.noaa.gov/hrd/hurdat/ushurrlistI 8512007.txt

NC State Climate Office, https://web.archive.org/web/20100330154058/httD://www.nc-climate.ncsu.edu/Drint/8
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Recommendations

E-1. Require utilities to develop projects focused on DERs, community solutions, and

microgrids at state facilities and critical infrastructure locations (e.g. hospitals, shelters) to

enhance resilience.

A microgrid is a small electric system that combines local energy resources and control technologies to

provide power to a defined area. Microgrids typically remain connected to the main grid, but they can

operate independently. They are typicallydeployed at critical infrastructure locations such as hospitals,
but they can also be deployed for all or part of a community. These microgrids allow entities to operate

as small islands when the larger grid is experiencing a major outage, and thus they represent an excellent

opportunity for providing greater resiliency in the face of weather-related disasters.

There are several interesting examples in NC. OcracokeIsland, which is accessible only by boat or plane,
is powered by a small microgrid connected to the main electrical system through a transmission line fed
from Cape Hatteras Electric Cooperative under the Pamlico Sound..'̂ ^ Ifa storm takes down the

transmission line for any reason, the islandcan continueto function. The local microgrid, a cooperative
venture between NC ElectricMembership Corporation and Tideland ElectricMembership Corporation,

includes a 3 MW dieselgeneratorand 62 rooftop solar panels that have a 17kW capacityand are built to
withstand winds up to 140mph. Ten cabinets of Tesla batteriessit on a concreteplatform built 4-feet
high to stayoutof the reach of storm surge. Fully charged, thebatteries store 1,000 kWhand dispatch up
to 500 kW. An invertertakes the DC power from the batteriesto AC power for the grid. Homes and
businesses throughout the community also have controllable HVAC andwaterheaters to helpcurtail and
balance load.

Duke Energy was recently approved for a pilot microgrid in Hot Springs, NC, a remote town with a

population of about 600 that is served by a feeder with a historyof long-duration outages. Given that
Duke Energy anticipated high costs for necessary equipment upgrades, it was proposed to construct a

small microgrid that wouldallow the community to be islanded. The Hot Springsmicrogriddesign

includes a 2 MW ground-mounted solar array, a 4 MW batterystoragesystem, and a microgrid
controller.,'̂ '' The battery is sized to meet 100% ofthe town's peak load and toprovide power for the
90th percentile of load for approximately four hours withoutany contribution from the solar panels.

Microgrids - used for both community-scale applications and critical infrastructure- could have

significant benefits in many parts ofNC. In many cases, these microgrids can utilize renewable

resources and batteiy-based energystorage. As noted above, there are alreadyexcellentexamples in
which both lOUs and cooperatives have been able to benefit from the distributed resources installed as

part ofa larger microgrid. The state should encourage its lOUs and co-ops to consider additional

microgrid projects to improve recovery from storm-related issues.

https://www.cooperative.com/remagazine/articles/Pages/electric-co-oD-transforming-micrQgrid.aspx
https://microgridknowledge.com/hot-SDrings-microgrid-apDroved/
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Currently, combined PV and energy storage are probably not economical in NC under most traditional

cost-benefit calculations as confirmed by the recent energy storage study in If one places a value

on the losses incurred from grid disruptions; however, PV+storage can potentially become a fiscally

sound investment. The state should examine the viability and benefit of installing several projects at

state or locally owned facilities that are in particularly storm-prone areas. As these projects proceed, the

state should disseminate the results to promote similar thinking in the private sector.

Table E-1: Actionsfor Recommendation E-1

IBIMI
NGUC Initiate a docket to require utilities to develop additional

projects focused on DERs, community solutions, and

microgrids at critical infrastructure locations

Medium term

lOUs, Municipal utilities,

co-ops

Consider locations for adoption ofmicrogrids

considering factors such as long-term maintenance cost

and cost ofrecovery after major storms

Medium term

Local governments Consider the full cost of outages when performing cost-

benefit analysis for PV+Energy storage. Encourage

projects for schools, first-responder facilities, etc.

Medium term

DEQ and Division of

Emergency Management

Assist project implementation and leverage federal

government infrastructure funding for state projects

Medium term i

https://energv.ncsu.edu/storage/wD-content/uploads/sites/2/2Q19/02/NC-Storage-Studv-FINAL.pdf
https://www.energv.gov/sites/prod/files/2018/03/f49A^aluing-Resilience.pdf
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E-2. Coordinate resilience planning with disaster recovery operations center and require

NC Emergency Management's Recovery Support Functions to address cybersecurity

concerns in conjunction with energy resiliency issues.

The NC Disaster Recovery Framework (NCDRF) was developed by NC Emergency Management

(NCEM) and is updated on an annual basis. The Framework describes the role of state agencies and their

partners in assisting with recovery efforts and is designed to address the complex and unique nature of

disasters. Successful recovery efforts rely upon tlie Whole Community. The NCDRF considers the

impacts of grid-related disasters, including threats from tropical cyclones, winter storms, and

cyberattacks. The framework is an evolution from the operational plan previously maintained by the

state..'^^

The current framework is focused on how the state should respond to and recover from disasters.

Inherently, the approach is focused on recovery. Recent studieshave shownthat every dollar spent on
disasterpreparedness can offset as much as six dollarsspent on recoveryefforts.J^^ The state shouldthus

considerhow to integrate resiliency planning- both for storm-related outagesas well as cyberattacks -
into its disaster recovery planning, including howassets can bestbe deployed to reduce recovery efforts.

For example, microgrids installed at critical infrastructure such as hospitalsand first-responder facilities
can potentially make first response effortsmore effective. The state shouldstudy the impactof such•

investments and potentially considerseveralpilots. Ultimately, such planningshould be incorporated into
the NCDRF.

Table E-2: Actionsfor Recommendation E-2

,Actio'n " ^ •

' ' ' "'/ji ' '

Inning (Short, ^

iMediuini'iOr Longlte^^j
NC Division of

Emergency Management

and Office ofRecovery

and Resiliency NCORR

Investigate the impacts of resiliency planning as part of

the NC Disaster Recovery Framework. Determine if

appropriate resiliency efforts can offset costs for

disaster recovery.

Short term

DEQ, NCUC, Utilities.

NCDOT

Participate and support in updating the NC Disaster

Recovery Framework as needed.

Short term

httDs://Files.nc.gQv/ncdDs/docunients/files/2Q18%2QNC%2QDisaster%20Recovervyo20FraiTiework Final O.pdf
https://www.bloomberg.com/news/articles/2Q 19-06-11 /u-s-hurricane-season-is-unnecessarilv-dangerous
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E-3. Develop a method to quantify the human costs of power outages, and integrate these

costs when evaluating grid modernization plan components related to resiliency.

The economic and human impact of recovery from a major storm can be incredibly significant. It has

been estimated, for instance, that the true cost ofHurricane Katrina was over $250 billion once one

includes damage and economic impact. Further, Katrina displaced some 770,000 residents.J^^ Such
events can have an extremely negative long-term impact on the economic health and culture of a region.

As recent storm seasons have shown, NC is also prone to potential major impacts as well. The state is

also susceptible to potential cyber threats, and the growing deployment of third-party owned, distributed

energy resources potentially makes the state more vulnerable to cyber threats.

Investing in resources that provide greater resiliency can be very expensive. For example, grid-hardening

measures and selective installation of microgrids may be excellent for preventing major long-term

outages, but the cost must be borne by the ratepayers and those costs may be deemed too high for

ratepayers to bear. If one begins to consider the total cost of outage prevention - including the regional

economic impact and the impact on individual families that come from large storms - it is possible that

the upfront cost of targeted resiliency measures can become more palatable. Similar arguments can be

made for efforts to harden the grid against cyber threats. The state should encourage a deeper

investigation into this question, and this investigation should be based on the true social and economic

impacts of recent events in NC. This analysis should be conducted in a way that promotes social and

economic equity, for example by being careful not to calculate the human cost ofoutages differently for

communities of different economic means. The study should also include the impacts of potential cyber

threats. DEQ has received a recent award from the US DOE that should help in this area.

Table E-3: Actionsfor Recommendation E-3

DEQ, UNC-Charlotte,

NC State University,

NCUC

Investigate the inclusion of the impact of storms and

cyberattacks on the economy and society as a whole.

Determine if this analysis can be used to modify the

regulatory structure to encourage greater investment in

DERs, microgrids, and grid-hardening approaches.

Medium term

129 httDs://www.thebalance.com/hurricane-katrina-facts-damage-and-economic-effects-33Q6023
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strategy Areas & Recommendations

4.4 Clean Energy Deployment &

Economic Development

Glean Energy
Deployment and

Economic

Development

F. Customer

access to clean

energy

G. DER

interconnection

and compensation
forvaiue added to

the grid

F-l

F-2

F-3
—•

Consider revisions to clean energy programs authorized by HB5S9 to ensure successful delivery of desired
outcomes, such as increasing customer access to clean energy.

Enact a statewide commercial Property Assessed Clean Energy (PACE) and Pay as YouSave Program.

Develop a green energy bank or statewide clean energy fund to catalyze the development and expansion of
clean energy markets by connecting private capital with clean energy projects.

F-4
Require utilities to offer virtual or group net metering to enable greater access to community solar.

F-5
—•

G-1

—N

G-2
—•

Increase the existing REPS or create a new policy with zero-emitting resource targets without carve-outs for
specific resources.

Develop rates that provide accurate price signals to demand-side resources about costs and value to the grid,
such as Time of Use (TOU) or real time pricing. In the long term, consider establishing new rate and
compensation structures for DERs based on the value of grid services that can be provided by DERs, such as a
"value of DER" tariff.

Consider ways to provide greater transparency of system constraints and optimal locations for distributed
resources.

H-l
—•

Identify and advance legislative and/or regulatory actions to foster development of North Carolina's offshore
wind energy resources.

H. Clean energy
economic

H-2
Create and foster statewide and regional offshore wind collaborative partnerships with industry, the public.

development
stakeholders, and neighboring states to bring economic growth to North Carolina.

H-3

—•

opportunities Conduct an assessment of offshore wind supply chain and ports and other transportation infrastructure to
identify state assets and resource gaps for the offshore wind industry.

H-4
Develop pathways to expand renewable natural gas recover and usage.

strategy Area

Enable customers to

choose clean energy

Recommendation

_F-1

F-2

F-3

F^

F-5

I

Clean Energy
Deployment and

Economic

Development

G.

DER interconnection and

compensation for value
added to the grid

H.

Clean energy economic
development
opportunities

[Z

G-1

G-2

H-1

H-2

H-3

1 _H:4

I SHORT TERM

Legislature
Utilities Governor's State

Commlssfon Office Agendes UtllitJes

• •

• r

• •

lOU
CO-Ops/Publlc Local

Acadeinla Businesses

• •

MEDIUM & LONG TERM
92



F. Enable customers to choose clean energy

Background and Rationale

Utility customers in NC are increasingly demanding access to clean energy and EE options for meeting

their electricity needs. Cities and counties across the state have adopted clean energy and carbon

mitigation goals. Corporations and businesses continue to push utilities and policymakers to make it

easier for them to meet their power needs with clean energy. Throughout the Clean Energy Plan public

engagement process, participants reiterated and restated the desire for access to clean energy in different

ways. Participants generally do not feel that the existing regulatory structure in NC gives customers

sufficient and equitable access to clean energy

NC has made progress toward expanding customer access to clean energy in recent years. In particular,

the passage of HE 589 created several new programs that have opened up new avenues for customers to

choose clean energy, including community solar programs, solar rebates, solar leasing, and the Green

SourceAdvantageprogram, which allows largebusinesses, the military, and universities to directly
procure renewable energy. The Competitive Procurement ofRenewable Energy (CPRE) program ensures

that cost-competitive renewable energy is being brought onto Duke Energy's system which will increase

the amountof renewable energy that all of the utility's customers receivethroughtheir standardutility

service..'̂ ^ Participants in the CEP process acknowledged that improvements have been made inrecent
years to increase customer choice and access to clean energy, while also highlighting areas for continual

improvement.

Some of the existing tensions regarding customers' ability to choose clean energy center around the

affordability and accessibility of the existing programs. Some examples include:

• Solar rebate program: due to its popularity and the total capacity limits established under HB 589,
this program becamefully subscribed very quickly. In order to get a rebate, customers had to
sign up within a narrow time window which meant that many potential customers were unable to
access a rebate.

• Green SourceAdvantage program: the bill credit that participants receiveunder this program is
revised every 5 years, which can make it challenging for participants to determine the economics
of participating in the program. Further,this program is available exclusively to large commercial
customers (based on specific demand thresholds), the UNO system, and military installations.

• Businesses do not have the ability to enter into their own on-site third-party PPAs for renewable
energy. However, as established by HB 589 they do have the ability to enter into a lease
agreement with a similar financing structure to a third party PPA.

• Community solar: HB589 required Duke Energy to develop a community solar program, but
there is no statewide program in place meaning that customers of other utilitiesonly have access
to community solar if their utility opts to provides it. The state also does not allow virtual net
metering, which would expand customer access to shared renewable energy.

See CEP participant survey responses.
The CPRE program is discussed in greater detail in the next section.
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The upfrontcost of investing in customer-sited resources, like solar and EE, continues to presenta barrier

to adoption for many NC residents. In particular, low and moderate income residents face many

challenges when trying to adopt clean energy. On top of that, many of these same communities face

disproportionateburdens from energy production, generation, and use, and would benefit especially from

measures that increase non-emitting sources ofenergy. Some of the recommendations included in this

section address issues related to access to capital. Other recommendations directed at specifically

enhancing equitable access to clean energy are included in the next section.

Customers in areas served by cooperatives and public utilities expressed similar desires to choose clean

energy that is affordable. The programs being implemented under HB589 do not apply to these areas,

although several cooperatives are creative in developing and implementing community solar programs for

their members.

Recommendations

F-1. Consider revisions to clean energy programs authorized by HB 589 to ensure

successful delivery of desired outcomes, such as increasing customer access to clean energy.

HB 589 created new ways forNC customers ofDuke Energy to purchase clean energy as the source of

their electricity, such as community solar programs, solar rebates, solar leasing, and the Green Source

Advantage program. The NCUC has been taking action on utility proposals within each of these

programs. Some of the programs are already being implemented, such as the solar rebate program. The

Green Source Advantage Program was recently approved by the Commission and but has not yet been

implemented by the utility..^^^

Participants in the CEP process, both within the facilitated workshops and through other means,

expressed concern that the manner of implementationof these programs will not achieve the frill potential

for customers to participate. The reasons for this concern vary by program, and, given the early stage of

implementation, it is too early to definitively determine whether changes to the programs are needed in

order to achieve successful outcomes. The Legislature should revisit these programs in the future, assess

whether the desired outcomes are materializing, and consider revisions if needed.

It should also be noted that successful implementationof these programs could be aided by addressing

some of the underlying structural challenges built into the existing utility incentives and tools, as

discussed in the prior section. In short, existing utility incentives to increase sales and to build utility-

owned generation are in conflict with measures designed to increase customer-, third-party-, or

community-ownedgeneration resources or to reduce sales of electricity through conservation or behind-
the-meter generation. If entities in the state are successful at implementing changes to address these

existing challenges, the underlying incentives ofutilities can be better aligned with the overarching goals

of clean energy programs such as those created by HB 589.

See NCUC August 5,2019 Order approving Duke Energy's compliance filing:
https://starwl .ncuc.net/NCUCA^iewFile.aspx?ld=a6e3fb12-1347-476d-b612-b35a077ffa85
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Table F-1: Actionsfor Recommendation F-1

. - . . * >•- 'h'"* '''• "<*' •• 1-

Legislature / DEQ Revisit HB 589 programs and consider

whether revisions are needed to ensure desired

outcomes are achieved.

Short-term

F-2. Enact a statewide commercial Property Assessed Clean Energy (PACE) and Pay as
You Save Program

Theinability to finance EE upgrades and distributed renewable energy projects was identified by
stakeholders in the Clean Energy Plan process as a major barrier that the state should address. The

financing difficulties arise from a number of causes: the split incentive between landlords and tenants

meansthat neither entityhas the incentive to invest in EE or cleanenergy; for commercial customers,

Investments In the core business are often prioritized over energy upgrades even when they are cost

effective; and external fmancing can be hard to come by, particularly for small businesses..^^^ For

residential customers, particularly lower income customers, the inability or unwillingness to takeon
personal debt in orderto finance upgrades or newmeasures is a major barrier. Twofmancing
mechanisms, Pay As You Save(PAYS)and Commercial PropertyAssessed CleanEnergy (C-PACE),
were identified as promising mechanisms to help address some of the barriers.

Pay As You Save is the name of a voluntary program design through which a utility can offer to make
site-specific investments in EE upgrades at a customer's property. Theutility recovers its costfor the
investment witha charge on the customer's electricity bill,withthe charge beinglower thanthe estimated
savings that result from the EEupgrade. As a result, the customer gains the benefit of net savings from
thestart of theprogram. A key feature of the PAYS model is thatthecostrecovery for the upgrades is
tiedto the utility meter, rather thanan individual person. ThePAYS model hasbeen used successfully
around the country as a wayto remove barriers affecting customer segments that are hardto reachlike
rentersand customers without access to upffontcapital. One electricco-op in NC, RoanokeElectric, has

been successfully using PAYS to upgrade roughly200 homesper year. To date, no otherNC utilities
have offered an on-bill tariffed program like PAYS. Stakeholders identified the need for some kind of

loss protection forutilities thatmight beconcerned thattheirprograms would notperform well, and thus
they would needrisk mitigation in orderto offersuch a program. A clean energy fund, discussed in the
next recommendation, could offer a reserve fund to provide loss protection for utility tariffedon-bill
programs like PAYS.

C-PACE is a mechanism targeted at the commercial sector and is strictly property-based financing,
requiring no personal or corporate guarantees. A propertyownerworks with a contractor to determine
which clean energy upgrades make sense, and 100% of the financing (forbotli hard and softcosts) is

Third-party fmancing oftenrequires personal guarantees and/or someequity investment, both of which canbe
prohibitively difficult for small business owners.
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provided as a loan through the PACE program. A local government entity (occasionally regional or

statewide entities) sets up the program and services the loan, placing an annual assessment on the

property for debt collections. With PACE, the financing is repaid as a line item on the property tax bill,

which means that the obligation to repay the financing can transfer to a new owner upon sale ofthe

property. C-PACE can remove or greatly reduce several of the barriers to investing in EE or clean energy

that commercial property owners might face. PACE is already legislatively authorized in NC, but the

state does not have any active programs. The NC Cities Initiative identified a few reasons for this, one

being that NC local governments lack familiarity with using this kind of financing, and would benefit

from the ability to delegate the administration of such a program and the financing mechanism to a central

third party. In addition, state-level approval is needed for all local debt.

Table F-2: Actionsfor Recommendation F-2

Utilities (lOU, Co-ops,

Public utilities)

Develop voluntary on-bill pay as you save tariff,

using Roanoke EMC as an example of successful

application in NC

Short term

Legislature Ifneeded to ensure access for customers, direct

utilities to develop a tariffed on-bill financing

program like PAYS and make it available as an

option for customers

Long term

Legislature Consider setting up a loss reserve fund or a

revolving loan fund to speed up implementation of

PAYS

Medium term

Legislature Re-authorize NC PACE law, which currently

sunsets in July 2020
Short term

Legislature Give local governments authority to delegate

administration ofC-PACE to a statewide or

regional third party entity

Short term

Legislature / DEQ Evaluate the feasibility of easing the requirement

for state-level approval of local debt
Medium term
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F-3. Develop a green energy bank or statewide clean energy fund to catalyze the

development and expansion of clean energy markets by connecting private capital with

clean energy projects.

Throughout the Clean Energy Plan stakeholder process, a diverse group of individuals and other energy

collaborators identified a need for an NO clean energy fund. A clean energy fund could bring capital

dollars to clean energy projects in areas and markets that are not yet attractive to large investors. By

helping to structure and underwrite deals with a reasonable return, a clean energy fund could

simultaneously spur new projects and catalyze investment markets.

Participants in the CEP process identified particular needs for project funding in clean energy, EE,

electric vehicle infrastructure, and other measures that reduce emissions. They noted particular need in

rural and poorer communities ofthe state that otherwise lack access to necessary capital. Similar funds in

other states have supported the installation of residential, community, municipal, and commercial
solar systems; EE upgrades in public schools and homes; and infrastructure deployment for

alternative fuel vehicles.

Table F-3: Actionsfor Recommendation F-3

— 1BBMW
• jlffliBajwljjlnjfjh

NGOs and Academia Determine how to establish a NC Clean

EnergyFund.'̂ ^
Short term

Govemor's Office Publicly support a NC Clean Energy

Fund if established

Short term

These collaborations includedthe Cities Initiativeand the EE roadmapprocess. The need for such a fundwas
also identified by the CEP stakeholderbreakoutgroup focused on Equitable Accessand Just Transition.

As of thewriting of the Clean Energy Plan, DEQ isaware thattheNicholas Institute at Duke University is
intending to engage withthe Coalition for Green Capital, a leading expertand implementer of green banks, in Fallof
2019to produce an in-depth report on the creation and design of aNC Clean Energy Fund.
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F-4. Require utilities to offer virtual or group net metering to enable greater access to

community solar.

Many customers want access to solar energy but they do not have the ability to put solar panels on their

roof or property, or the ability to pay the significant upffont costs for an individual solar system. The

community solar model allows customers to subscribe to a portion of a solar facility's output through

their utility, or be a joint owner of such a facility, without having the facility physically located on their

property. House Bill 589 required Duke Energy to offer at least 20 MW of community solar in each of its

territories. These programs are under development and review at the Utilities Commission. Eleven of

NC's electricco-opsoffer a community solar program to their members..^^^ Community solar can expand

equitable access to clean energy by allowing individuals and businesses to participate regardless of

whether they own their home, their income level, or the suitability of their property for solar

development. CEP stakeholders attending the workshops as well as private citizens participating in the

regional listening sessions expressed a strong desire to make these services available to communities

interested in these programs.

One of the key elements of community solar programs is the subscriber compensation, which determines

the value that subscribers are paid for their share ofthe generation from the project. Typically, this

compensation is provided through a credit on the electric utility bill. The methodology for determining

the credit to subscribers greatly affects the overall economics of the community solar project from the

subscribers' perspective, and thus also affects the cost to subscribe and overall market demand for the

program. If the result of the crediting methodology is that subscribing to community solar requires

paying a premium on electric bills, it will make access to the program much more difficult for low- and

moderate-income customers.

States and utilities are taking a variety of approaches to subscriber compensation within community solar

programs but the majority are using some form of retail rate compensation or a value-of-solar

methodologyIn order for retail rate compensation to be feasible, "virtual net metering" must be

available. This means that net metering applies to community solar subscribers in proportion to their

subscription to the solar array, and allows customers to receive credits from community solar as though
the generation were on site. In NC, customers who have solar on their rooftops are eligible for net

metering, meaning that they receive credits for the energy they send to the grid that helps to offset the

energy they consume on-site. However, subscribers to a community solar array do not have this option

because NC currently does not have a statutory requirement for utilities to provide virtual net metering.

Rather, inNC the compensation is based on the utility's avoided cost rate, meaning that the credit

received by subscribers is lower than the cost they pay for the energy they consume.

National Rural Electric Cooperative Association, see: https://www.eIectric.coop/wp-
content/Renewables/commimitv-

solar.html?lipi=um%3Ali%3Apage%3Ad flagship3_feed%3BOhg%2BM6GlTBW3BBUMJftgiA%3D%3D&utm
source=Insights+Jan&utm campaign=bd960c642c-

EMAIL CAMPAIGN 2017 12 14&utm medium=email&utm_term=0 dQde398254-bd96Qc642c-126666693
Cook, Jeffrey J., and Monisha Shah. 2018. Focusing the Sun: State Considerations for Designing Community

Solar Policy. Golden, CO: National Renewable Energy Laboratory. NREL/TP-6A20-70663.
https://www.nrel.gOv/docs/fV18osti/70663.pdf
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It should be noted that some states that offer a form of retail rate compensation for community solar

subscribers do not offer the full retail rate. They do this to reflect the fact that some elements ofthe

utility's costs to serve subscribers, such as some aspects of transmission and distribution, are not offset by

the generation from the community solar array. For example, in Delaware the bill credit is based on the

full retail rate ifthe subscribers are on the same feeder as the solar array, otherwise a supply service

charge is subtracted from the credit that subscribers receive. It would be sensible for regulators and

decision makers to consider the appropriate credit for subscribers in different utility service territories.

Table F-4: Actionsfor Recommendation F-4

HHHB
Legislature Require utilities to develop virtual net metering for

community/shared solar customers and direct the

NCUC and other utility governing bodies to oversee

appropriate development of compensation rates for

subscribers

Short term
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F-5. Increase the existing Renewable Energy and Energy Efficiency Portfolio Standard

(REPS) or create a new policy with zero-emitting resource targets without carve-outs for

specific resources

NC has been a leader on clean energy policy in the Southeast and is the only state in the region with a

renewable energy portfolio standard. This policy has helped to drive much ofthe clean energy

development in the state and has led NC to a #2 ranking in installed solar capacity in the US. That said,

NC's REPS policy is one of the least aggressive in the country; several states increased their renewable

energy targets to 50% and higher by 2030 and beyond in recognition of the economic and environmental

benefits that can be realized. As modeling by DEQ and others shows, the state's "business as usual"

policy landscape is not likely to result in clean energy development sufficient to increase deployment

beyond the amount codified in HB589 or in sufficient quantities to meet the state's GHG reduction goals.

In addition, customers are increasingly expecting that the electricity they purchase from their utility will

come from clean sources.

Different options for increasing the amount of clean, zero-emitting generation on the grid were discussed

by stakeholders in the Clean Energy Plan process. One option is to simply increase and extend the

current REPS policy by adding targets for 2030 and 2050, maintaining the current resource carve-outs or

establishing additional resource carve-outs. Another option is to allow the REPS to coexist alongside a

new policy that would require a certain percentage of generation to come from zero-emitting resources by

2030 and 2050, without any carve-outs for specific technologies. The latter would allow all zero-emitting

generation resources to compete to be the preferred option for meeting the target.

Table F-5: Actionsfor Recommendation F-5

——
Legislature / NCUC Expand the State's REPS by setting higher targets

for 2030 and 2050 while maintaining existing

technology carveouts, or develop a technology

neutral policy that requires a certain amount of

electricity sales to come from zero-carbon emitting

sources by 2030 and 2050.

Medium term
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G. DER interconnection and compensation for vaiue added to the grid

Background and Rationale

As costs for clean energy and storage continue to fall, states, regulators and utilities around the country

are grappling with ways to facilitate interconnection of these new resources to the electric grid while

maintaining reliability and fairly compensating (and charging) distributed resources for the value (and

costs) they bring to the grid. These challenges and opportunities are not unique to NC - other states and

utilities have engaged in dockets and investigations into the value of distributed resources and initiated

pilotsto test out new compensation structures and rate designs..'̂ ®

There is an interest among NC customers and developers for siting solar projects on the distribution grid

and getting compensated by the utility for services provided. While there has been less development of

smaller, distribution-connectedprojects to date, with the continuing cost declines for solar and storage it

is likely that more customers will be interested in installing DERs and interconnecting to the distribution

system. If given the opportunity, aggregators could work with multiple customers to create solar, storage

and/or demand response programs that can provide value to the utility grid and savings to the

participating customers.

NC already has significant amounts of distributed generation, primarily solar. The majority of the solar

projects in the state are utility-scale, representing 36% of all PURPA capacity in the U.S from 2008 to

2017..'̂ ^ During the early development ofsolar, utilities inthe state were able to study and connect large
quantities of projectsat low cost to the developer. As development continues, the upgradesnecessary to
connectnew solar resources increases and, as these costs increase, the economics of solar development
become more challenging.

Another issue currentlyslowingdown development of solar is the delay in utility interconnection
processes. As a result ofprojects concentrating in the same area, a serial study process (e.g., one project

studied for interconnection afteranother) creates a longqueue with eachsubsequent project relying on
information relatedto the completion of the preceding project. DukeEnergy states that at least 24

substations have4 or more largescaleprojects that are requesting interconnection, withthirteen projects
requesting interconnection at one substation. TheNCUC is currentlyconsidering moving from a serial
study process to a grouping studyprocess for interconnection. Grouping studies resolve interdependency
by studying all projects at thesame time, thus eliminating themulti-year delays related to theserial queue
studies. It alsosetsup methodologies for costsharing between projects which is notpermitted today, and
may ultimately support the economics of more projects as a resultof spreading the costof upgrades
acrossmore volume. For example, when a project triggersan upgrade today, that project is responsible

Some suggested resourceson this topic include: "The Role of Distributed Energy Resources in Today's Grid
Transition," authoredby GridLab and GridWorks for Utah CleanEnergy,August2018. Availableat:
httDs://gridlab.org/works/role-of-distributed-energv-todavs-grid/ and
Orrell,AC, JS Homer, and Y Tang, "DistributedGeneration Valuation and Compensation," PacificNorthwest
National Laboratory, February 2018. Available at:
https://www.districtenergv.org/HigherLogic/Svstem/DownloadDocumentFile.ashx?DocumentFileKev=0103ebfl-
2ac9-7285-b49d-e615368725b2&forceDialog=0

EnergyInformation Administration. August 2018 Monthly Data, https://www.eia.gov/electricitv/monthlv/
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for all of the upgrades which could be tens ofmillions of dollars. Under the grouping study procedure,

numerous projects may share the costs of the upgrades.

The Competitive Procurement for Renewable Energy Program (CPRE) established under HB 589 (2017)

created a competitive bidding process for renewable energy projects. Utilities provide locational

guidance, and generators receive payments tied to the utility's avoided cost. This process does not require

the developer to pay for the network upgrades, as these are funded by the utilities and put into rates. The

necessary upgrades are determined by grouping all of the CPRE competitive bidders to be studied

together and costs are then allocated to each of the participating projects. To receive an award, projects

must meet a two-part test. First, the project price bid added to the levelized cost of system upgrades must

be lower than the administratively determined avoided cost. Second, the project price combined with the

cost of upgrades must also be among the lowest cost of the suppliers competing for the defined

procurement volume. The CPRE process by law is administered by an Independent Administrator

selected by theNC Utilities Commission (NCUC). Duke Energy expects that 1,460- 1,960 MW of

projects will be developed under the CPRE. Tranche I of CPRE was completed in July of 2019 and the

medianprice was about $7 below the administratively determined avoided cost. Duke Energy estimates
the expected nominal savings to customers over the 20-year term of these contracts to be over $260

million compared to relying on an administratively determined price.

The recommendations in this section focus on creating opportunities for DERs to access markets and

value streams while allowing developers and customers interested in installing DERs to better understand

the opportunities and constraints on the grid.

Recommendations

G-1. Develop rates that provide accurate price signals to demand-side resources about

costs and value to the grid, such as Time of Use (TOU) or real time pricing. In the long
term, consider establishing new rate and compensation structures for DERs based on the

value of grid services that can be provided by DERs, such as a "value of DER" tariff.

DERs, which includedistributed solar, but also things like storage, EE, demand response and electric
vehicle charging, canhelpmakethe gridmore flexible, resilient, reliable, and clean while alsogiving
customers more control over their energy use. For the efficient deployment of DERs to be feasible in the

future, rates and compensation structures will need to be in place that compensate DER customers for the
benefits DERprovides to the grid, charge those customers properly for theiruse of the grid, and allow
utilities to recover therevenue required to maintain a safeandreliable system. Ideally, theserate and
compensation structures would send price signalsthat encourage customers to install and operateDERs in
a way that is beneficial to the system as a whole. Participants in the Clean Energy Planprocess identified
the development of such rateand compensation structures as important for the cost-effective deployment
of these resources in the state.
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States and utilities are approaching these issues in different ways. Many, including California,

Minnesota, Maryland, and Arizona are moving toward time-varying rates which price electricity higher

when demand is greater and when the

system is more stressed. See adjacent

table for an explanation of the types

of time-varying rates.

These kinds of rate designs more

precisely communicate the value of

DER services, such as solar or

storage that provides power to the

grid during peak times, or demand

response programs that help shave

peaks. Time-varying rates are one

way to enhance the potential value

that DERs can provide to the system.

Another potentially complimentary

approach is to create a separate tariff

that creates a value stream for

services provided by DERs.

Implementation of such a tariff

would provide utilities and third

parties with more information about

areas where EE and other DERs are

valuable and send price signals to

encourage the development of DERs.

Development of such a tariff is a

complex and technical process that involves a myriad of considerations. Some of those considerations

include:

• how and whether to determine locational and temporal values,
• the number ofyears to offer compensation under such a tariff,
• what values to include in the methodology, and
• what resources should be eligible for the tariff..""

A foundational challenge for developing a value of DER tariff is the need for data that illuminates the

surrounding distribution grid needs and potential value streams that DERs can provide. This typeof
advanced distribution system datacan be made available through a variety of processes as deemed

Types of Time-Varying Rates

Time-of-

use

(TOU)

pricing

Different time periods throughout the day (e.g., peak

period, off-peak period, mid-peak period) have different

electricity prices. The time periods and prices remain the

same from day to day.

Variable

peak

pricing

Time-of-use pricing, plus a feature whereby the price for

the peak period changes daily to reflect system conditions

and cost. Prices in other periods do not change from day

to day.

Critical

peak

pricing

A limited number oftimes per year, the utility calls a

"critical event" during which the grid is expected to be

very stressed. Prices over the timeframe of the event

(usually limited to a few hours) increase dramatically.

Can be coupled with TOU rates or standard flat rates.

Critical

peak

rebate or

peak

time

rebate

A limited number of times per year, the utility calls a

"critical event" during which the grid is expected to be

very stressed. During the timeframe of the event,

customers are compensated for cutting back on electricity

use. Can be coupled with TOU rates or standard flat

rates.

Real

time

pricing

Prices vary hourly throughout the day to reflect actual

fluctuating electricity costs determined by wholesale

prices.

Hall et ai, "Locationaland TemporalValuesof EnergyEfficiency and other DERs to Transmission and
Distribution Systems," Synapse Energy Economics, 2018. Available at:
https://www.svnaDse-energv.com/sites/default/files/ACEEE-PaDer-Values-EE-DER.pdf
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appropriate by regulators, and requires investments in grid modernization equipment that are currently

being discussed by other stakeholder initiatives in the state.

One approach to such a tariff, being taken in New York, bases the value on the utility's avoided costs plus

other DER values including wholesale energy and capacity, distribution capacity, and environmental

values. Depending on the structure of the tariff, other potential values that could be included are avoided

losses, generation capacity, energy, ancillary services, transmission capacity, and distribution services

suchas voltage support, reliability andresilience..''*' It should be noted that inNewYork(andin other
states, as well), net metering continues to be in place for solar customers while the value ofDER

methodology is being developed..''*^ This approach for solarcustomers is appropriate for NC as well.
Stakeholders and regulators will need to grapple with the considerations and data issues outlined above in

determining whether and how net metering for solar customers can and should evolve.

Table G-1: Actionsfor Recommendation G-1

i^Eiifity Uc.sponsiblc v

; . ' - : • ••.V* - •-

^Acfiori Timing (Shbrf^

IVTedium, or Long v

term)

NCUC Ensure utilities are offering time-varying rates that

encourage DER deployment that is beneficial to the

system and allows customers to take advantage of

cost-saving benefite of DERs

Short term

NCUC Open a docket to consider the need for the

appropriateness, feasibility, and structure of a

"value of DER" tariff

Short to medium term

Co-ops and Municipal

Utilities

Encourage DER deployment by evaluating the

feasibility and effectiveness of'time-varying rates

and implement and develop appropriate programs

Medium term

For more information, see NYSERDA's website at:
httDs://www.nvserda.nv.gov/AlI%20PrQgrams/Programs/NY%20Sun/Contractors/Value%20ofVo20Distributed%20E
nergv%20Resources

'•*2 State ofNew York Public Service Commission, (2017, March). Order onNet Energy Metering Transition, Phase
One ofValue of Distributed Energy Resources, and Related Matters.
http://documents.dDs.nv.gov/public/Common/ViewDoc.aspx?DocRefId=%7BA04D9EF3-9779-477E-9D98-
43C7B060DAEB%7D.

NC CLEAN ENERGY PLAN: DETAILED REPORT 104



G-2. Consider ways to provide greater transparency of system constraints and optimal
locations for distributed resources

Information and transparency about grid needs and constraints is a foundational requirement in order for

non-utility actors to compete fairly in the provision of clean energy and grid services. In the current

regulatory framework, information asymmetry means that third party providers of distributed resources

like solar, storage, or electric vehicle charging face difficulties in choosing locations, types, and sizes of

projects to propose or develop. These resources could provide tangible benefits to the utility system in

the form of increased flexibility and cheaper and cleaner generation sources, and to individual customers,

in the form of clean energy and reduced bills.

As discussed in the recommendations around comprehensive system planning, analyses to develop more

detailed, location-specific information about grid needs and constraints is considered a central feature of

integrated distribution planningand in determining grid modernization needs.J'*^ Equitableaccess to
relevant information not only helps smaller scale developers of solar (under 1 MW) determine the best

locations to propose projects, it can help customers who wish to install solar PV better understand the

right size of a system to install in their particular location to avoid grid upgradecosts. It can also help

third party installers of electricvehiclecharginginfrastructure determine the best locations for charging
stations from the perspective of limitingimpacts on the grid. The Commission could considerrequiring
an assessment of the full costs and benefits of conducting such an analysis in the context of an

investigation into distribution system planning, as recommended above.

More detailed, location-specific information about grid needs and constraints also benefitsdevelopers and

providers of larger scale DERs, such as those entitiesthat wish to participate in the CPRE program.

Duke Energy agrees that locational information is important for finding the right place on the

grid for a new project, and if done right, this can save customers money..*'*'' More detailed
information about the current capacity of substations and transmission lines to accommodate additional

solar development would make proposals to the CPREmore preciseand valuableto the utility system,
makingthem potentiallymore likely to be chosenthroughthe competitive process.

Projects developed outside of the CPRE would also benefit from increased transparency about gridneeds
and constraints. For those projects, the NCUC is currentlyconsidering moving to a groupingstudy

process similarto that which is utilized in CPRE. There are likelymultiplebenefits from movingto a
grouping study process, including eliminating multi-year delays and allowingcost sharing between
projects.

It may also be worth considering other solutions in areaswhere the transmission system is so constrained

by generation development that neitherCPRE nor grouping studies can improvethe economics. In this
case the legislature could provide guidance to the NCUC to establish a process for utilities to build out

clean energytransmission solutions, which couldultimately be put into rates for all customers while
expanding the delivery of clean energy within the state.

Volkmann, Curt. Integrated DistributionPlanning: A Path Forward, GridLab, April 2019. (Volkmann,
Integrated Distribution Planning: A Path Forward)

See Duke Energy comments to DEQ
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Table G-2: Actionsfor Recommendation (7-2

••• • . <Cj3i

NCUC Consider conducting a full assessment of the costs

and benefits of requiring utilities to undertake

analyses that would provide customers and third

parties with greater transparency ofgrid constraints

and needs (e.g., hosting capacity analysis) in the

context of distribution system planning

Medium to long term

NCUC Require Duke Energy to provide more detailed

information about the current capacity of

substations and transmission lines to accommodate

additional solar development in the context of the

CPRE program

Short term (e.g., before

the next tranche)
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H. Clean energy economic development opportunities

Background and Rationale

Similar to the economic growth experienced in the solar sector, significant opportunity exists to build the

clean energy economy through the development of offshore wind energy projects and supply chain.

Additionally, NC's potential to produce renewable natural gas (RNG) from swine waste, food and solid

waste operations, landfills and wastewater treatment plants offer an opportunity to grow the rural

economy and reduce GHG emissions.

Offshore wind energy (OSW) represents a low-cost, clean, and reliable energy resource for NC. Our state

has the second-highest average wind speeds on the Atlantic coast and is well-positioned to participate in

this rapidly growing global industry. OSW development provides an opportunity for hundreds of millions

of dollars in economic development and thousands ofnew jobs in eastern NC, as well as a significant

increase in clean energy generation and energy diversification for the state. State commitments to OSW

in the Northeast have led to record-breaking bids ofmore than $100 million each for the right to further

assess wind energy areas (WEAs) leased to OSW industry giants by the federal Bureau of Ocean Energy

Management (BOEM) for development. Applying the best practices and lessons learned from over 18

GW of OSW installation within the European Union, this industry is expected to create a $70 billion

supply chain and tens of thousands new jobs in the United States by 2030.

Development of OSW energy resources is underway off NC's coast. The Kitty Hawk WEA, located 24

nautical miles from Corolla, is over 122,000acres in size and is under lease by Avangrid Renewables.

According to the developer, the Kitty Hawk project will boast a capacity of 2,400 MW. Avangrid is

finalizing its planning, assessment, and stakeholder outreach necessary to submit its formal Site

Assessment Plan(SAP) to BOEM in the summer of 2019..*''̂ Afterreceiving approval of the SAP,
Avangrid will preparea detailed plan for the construction and operation of a wind energy projectand
conductenvironmental and technicalevaluations. Construction and installation of the Kitty Hawkproject
could begin as early as 2023, and plans anticipate operations at the facility beginning in 2025. BOEM has

identified two additional WEAs off the coast near Wilmington, and new OSW would increase interest in

the OSW industry of developing those areas.

Executive and legislative mandates are in effect in many Atlanticstates to attract OSW development.
Mandates in the following states establish OSW procurement goals and in some cases timelines..*''̂ These

procurement requirements, combinedwith any state-offered incentives, send clear market signalsthat
both leverage and attract OSW industry investment.

Despitestrong leadership on OSWfrom our northern neighbors, additional OSW development has stalled
in NC in part because of a lack of strong pro-OSW market signals by the state. Additional OSW-related

topics for further attention include local concerns around visibility and the need for onshore transmission

For more information aboutthe BOEMWEAselectionand development process, see:
https://www.boem.gov/Renewable-Energv-Program-Overview/ and the wind energy chapter in the
accompanying Supporting Document on NC's Energy Resources.

New York (by executiveorder,9000 MW by 2035);New Jersey (by executiveorder, 3500 MW by 2030);
Maryland(by legislation, 1200 MW); Connecticut(by legislation, 2000 MW); Massachusetts (by legislation and
executiveorder,3,200 MW by 2030); and Virginia(by legislation, 12 MW; by executiveorder, 2500 MW by 2026)
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infrastructure to bring OSW-generated energy inland to load centers. Thestate should engage with Duke
Energy and Dominion Energy on transmission infrastructure needs, addressing expedited siting, and
permitting for right-of-ways to prepare NC's grid in order to deploy this valuable energy resource. In
addition, theUtilities Commission could fast-track theprocess fordetermining theCertificate ofPublic
Convenience and Need forOSW-generated wind resource development and necessary transmission.

Other Atlantic Coast states are gaining a competitive advantage and creating and sustaining high-wage
jobsthat could, and should be, available toNC's businesses and workforce. Tocapture these
opportunities and ensure NC's competitive edge, thestate must takeproactive steps on OSW. A
comprehensive assessment of state infrastructure (ports, rail, etc.) aswell as supply chain assets and
potential is a keynext step. This assessment will provide a clearer picture ofNC's capabilities and inform
thestate'spath forward onOSW-related investments and economic development. In parallel, DEQ and
other agencies will evaluate bestpractices from other states and identify OSW policy actions that make
sense for NC.

Recommendations

H-1. Identify and advancelegislative and/or regulatory actions to foster development of
NC's offshore wind energy resources

A common characteristic among U.S. states realizing industry investment in development of offshore
wind projects and the associated supply chain isthe presence ofstate action incentivizing OSW. Capital
flows toward certainty. OSW developers and manufacturers are attracted to states that have a high
potentialwind resources as well as a predictable and hospitable businessenvironment.

While multiple Atlantic states have established strong OSW-related policies, the form ofthe policies vary.
Several states have legislative mandates that require specific OSW procurement ona designated time
frame. Virginia's legislature, for example, determined that OSW development is in the "public interest," a
conclusion that enabled the state public utility commission to authorize an OSW pilot program. DEQ will
work with other agencies and stakeholders to identify the design of legislation and/or regulatory action
appropriate forNC.

Table H-1: Actionsfor Recommendation H-1

i—1
DEQ Basedupon an evaluation of best practices for legislative

and regulatoryaction that promotebusinesscertainty for
the OSWindustry, identify andadvance strategic actions
forNC.

Short term
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H-2. Create and foster statewide and regional offshore wind coilaborative partnerships

with industry, the public, stakeholders, and neighboring states to bring economic growth to

NC.

NC and its neighboring states seeking offshore wind development and economic opportunities would

benefitfrom a regionaleffort to coordinate regionalresources in a way that fosters development of a
robustOSW industryand energymarket in the Southeast. NC and partner states could evaluatetheir
collectiveassets for OSW development, streamline state regulatory requirements, collaborate on
educational programsand requirements for job training, and createa forum for sharing information and

bestpractices related to OSW development. Thepartner states alsocould alsocoordinate engagement
with federal agencies, such as BOEM.

Table H-2: Actionsfor Recommendation H-2

Eritjfy:Re$ponrible ction ririiing (Shorfj

yiedlum, or Loiig

crm),

Govemor's Office or

Cabinet-level executives

Work to establish a regional agreement for multi-state

cooperation on OSW

Short term

OEMs, energy developers,

[QUs, local government,

research institutions,

academic and training

entities, etc.

Engagementwith industry which may include: regional

promotion of OSW assets for supply chain investment;

developing and implementing bestpractices; coordinating
communications; and identifying funding streams to facilitate

research andotheractivities that enhance OSWand industry
recruitment

Short term

OSW developers Location of OSWcomponentmanufacturing, supply chain
investment, facility, and jobs in NC

Medium term

H-3. Conduct an assessmentof offshorewind supply chain and ports and other
transportation infrastructure to identify state assets and resource gaps for the offshore
wind industry.

An assets and capabilities analysis specific tothe needs ofthe OSW industry would signal todevelopers
and original equipment manufacturers (OEMs) that NC wants to participate in this industry. Such an
analysiswouldevaluate existingsupplychainand port infrastructure assets, assessNC business
advantages and economic climate, evaluate current workforce readiness - building onthe Department of
Commerce's clean energy workforce assessment completed pursuant to §5 ofEO 80. Additionally, the
analysis would identify potential infrastructure and other investments necessary to provide services for
cargo, transportation, trade related to OSW, andthe transmission required to accommodate OSW-
generated energy. Results ofthe study could include estimated manufacturing and supply chain jobsthat
could becreated to serve theOSW industry, opportunities forrural economic development, benefits to
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local and state tax bases,and other economicbenefits. The objective of conducting this type of analysis is

to determine how NC can successfully position itself to compete in OSW as well as pinpointour state's

advantages to attract industry segments, such as blades, towers, and wind turbines (nacelles). More

specifically, the assessment would evaluate:

1. The StatePorts at both Wilmington and Morehead City to determine what infrastructure upgrades

are needed to support OSW industiy

2. The workforce assets in place, expected employment needs, and training requirements

3. The needs of industry partners related to manufacturing facilities

4. Items identified by the multistate partnership contemplated in Recommendation H-2.

Table H-3: Actionsfor Recommendation H-3

^ y 'ai !• t ^

Cabinet agency Retain a consultant for a supply chain

infrastructure assessment for the OSW in NC.

Short term

Dept ofCommerce, NC Ports,

Dept ofTransportation,

chambers of commerce,
economic developers, local

government

Engage key stakeholders in assessment and

leverageassessment findings to recruit industry
Short to medium ,

term

Cabinet Agency and academia Conduct an economic impact analysis for OSW
energy development in NC that includes

quantifiable impacts on health, environment,
emissions, direct and indirect jobs, local and
regional tax bases, etc.

Short Term

H-4. Develop pathways to expand renewable natural gas recovery and usage.

The agricultural community sees RNG production as a new"home-grown" industry with the potential to
increase employment and revenuegeneration potential for rural and agricultural communities, create

more advanced, sustainable waste management solutions andproduce bioenergy that offsets GHG
emissions. By2030, emissions from theagriculture and waste management sectors areprojected to be
almost 50% ofthe total emissions from the electricity sector. RNG projects inthe State have the potential
to significantly reduce these emissions. Furthermore, RNG canreduce reliance on natural gas.

Stakeholders have expressed concerns over airand water pollution from swine operations' use ofbiogas
technology thatrely on lagoons and sprayfield waste management systems. Pollution to waterways,
odors, and public health concerns fornearby and downstream communities, including those felt
disproportionately byminority populations, arethereasons foropposition to biogas production.

The Research Triangle Institute (RTI), Duke University, and EastCarolina University areconducting a
study to determine theextent and location of available biogas resources in thestate and thepercentage of
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NC's GHG reductions that can be met with biogas. The analysiswill includedetermining the climate,

environmental, societal, and economiceffectsof the use ofbiogas and will recommend policy measures

to accelerate biogas development, and the best uses for the gas (i.e., transportation fuel, RNG/pipeline,
on-site energy generation). Implementation pathways for policy measures identifiesin this studyshould
addressthe benefitsof biogas as well as environmental and societal impacts.

Table H-4: Actionfor Recommendation H-4

I':.,. .-v r

^cfibp- ' ^ " Tiririhg*(Sh6ff,'"|yiediuimj^^^^
..term)';/ , •

Duke University, RTI,

East Carolina University

Develop implementationpathways, including

strategies to address environmental and societal

impacts, for policy measures identified in a

study currently underway that will determine

the extent and location of available biogas

resources in the state and the percentage of

NC's GHG reductions that can be met with

biogas.

Short term

Energy Policy Council -

Energy Infiastructure

Subcommittee

Convene a study committee to explore ways to

capture and utilize RNG in NC. Topics to study:

Ways to increase options and educate producers/

consumers; Consider what policy barriers exist;

Feasibility of micro-pipelines to attract economic

development; Application of food waste digesters;

Supporting disaster related fuel supply needs and

resiliency operations, and RNG transport

mechanisms to end users and buyers; and

evaluation ofenvironmental, societal, and health

impacts of biogas development.

Medium term
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strategy Areas & Recommendations

4.5 Equitable Access &. Just Transition

Equitable Access

and Just Transition

Equitable access

and energy
affordabillty

J. Just transition to

clean energy
economy

l-i

1-2

1-3

J-1

J-2

J-3

Include non-energy equity-focused costs and benefits in decisions regarding resource
needs, program design, cost-benefit analyses, and facility siting.

Examine the feasibility and proper design of a low-income rate class and associated rate
structures, including but not limited to the elimination or reduction of fixed charges for
ratepayers with high energy burdens.

Expandenergy efficiencyand clean energy programs specifically targeted at
underserved markets and low-income communities.

Ensure inclusion and meaningful involvement of historically marginalized individuals
(people of color and peopleliving in poverty) in decision-making regarding siting
electricity generation assets and implementing programsthat would affect their energy
bills, health, and access to clean energy and energy efficiencyopportunities.

Launch an EE Apprenticeship program within Apprenticeship NC to expand access to
clean energy careers.

Create long term jobs with familysustaining wages and benefits in renewables and grid
infrastructure industriesfor lowincome communitiesand workers displaced bythe
transition to a clean energy economy.

Strategv Area Legislature
UtHitles

Commission

Governor's

Office

State

Agendas
lOU

co-ops/
Public

Utilities

Local

Government

1

Aeademla Businesses

Recommendation

1. 1-1 • • • • •

Address equitable
access and energy

1-2
1

i
i

1 !

• ; 1
1 '

1

i
!

j !

1 i
•ip —' —'

• Iii I

Equitable Access
affordabllity

1-3 • • •

and Just Transition
J. J-1 1

1 • i • i 1
1 i

i
('

1 !

Foster a just
transition to clean

j-2 •

energy
J-3 • • • • • •

SHORT TERM MEDIUM & LONG TERM
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I. Address equitable access and energy affordabllity

Background and Rationale

Lowincome and energy-burdened residents often livein older, less efficient housing which requires more
energy for heating and cooling than newer homes. In 2018, those living with incomes below 50% of the

Federal Poverty level, spent33% of their annual income on energybills (includeselectricity, gas and

other utilities)..*'*' InNC, low income residents spent between 17% (homeowners) and 21 %(renters) of
their annual income on electricity bills..*'*®*.*'*^

Lowincome households maynot be ableto takeadvantage of existing programs for clean energy dueto
up-front costsand financing, physical challenges related to the quality of the building or ownership status
of their housing, or simply a lackofaccess to high-integrity serviceproviders. Low-income customers
may lack savings or access to financing. They often have lower credit scores thatmaydisqualify them
fi-om financing or lock them into high interest rates thatmake thebenefits of clean energy less attractive.
Many of the tax credits for clean energy, such as the federal solar investment tax credit and the EV tax

credit, arenonreflmdable, which means that individuals cannot directly benefit from these incentives
unless they have a tax liability..*^®

Lowincome households havefewer choices in regard to housing options, with manylowincome
residents living in homes withstructural deficiencies that can make EE upgrades inaccessible..*^* Low
income households are less likely to owntheirownhomes, especially in urban areas, which makes it
more difficult to install clean energy like solar. These households are more likely to live in multifamily
buildings without access to their own roof. They often live inhousing stock thatisolder and may beof
poor structural integrity. A roof that needs repair is unlikelyto be suitable for solar PV.

Energy burdened households struggle to pay unaffordable energy bills. 1.4 million people inNCare
paying a disproportionately high amount oftheir income onenergy bills.*" which makes making any
investment inthings like EE more difficult. Many ofthe same communities are directly impacted bythe
health and pollution impacts ofenergy extraction, transportation and production. These compounding
factors mean thatthese communities are the least able to reap benefits of investments inclean energy and
EE while being most impacted by the legacy energy industry.

*" Ibid
Office ofEnergy Efficiency and Renewable Energy. (2017). Low-Income Energy Affordabllity Data (LEAD)

Tool —OpenEi DOE Open Data (K. Layman, Ed.). Accessed May 2019. https://openei.ore/doe-
opendata/dataset/celica-data

Formore information, seeCEP Supporting Document - Part3: Electricity Rates andEnergy Burden
The Low-Income Solar Policy Guide provides a compendium ofoptions and reference materials for addressing

fyiancial barriers on its"Financing" page. Therecommendation included in this report regarding thecreation of a
green bank focused onfinancing clean energy projects would also bea way to address some of these challenges.
'̂ ^Drehobl, A., &Ross, L. (2016). Lifting the High Energy Burden in America's Largest Cities: How Energy
Efficiency CanImprove Low Income and Underserved Communities. Accessed April 2019.
https://aceee.org/sites/default/files/pubIications/researchreDorts/ul602.pdf

Equitable Access and Just Transition Stakeholder Memo
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The recommendations inthis section address some ofthe barriers that low income and energy burdened
communities face when it comes to energy affordability and accessto clean resources.

Recommendations

I-l. Include non-energy equity-focused costsand benefits in decisions regarding resource
needs, program design, cost-benefit analyses, and facility siting.

While utilities currently have programs targeted at low income households and tracks participation, these
programs can be improved using a deeper equity analysis. By including equity considerations in these
types of decisions, utilities, localgovernment and state agencies can better reflect broader societal costs
and benefits ofenergy production and use, and ofEE programs orsolar investments..'̂ ^ For example, in
resource planning theUtilities Commission could consider impacts to low-income, energy burdened or
historically marginalized communities when deliberating around utilities' IRP filings. Such consideration
could leadto future resource decisions that reduce burden andevenprovide a benefit to these
communities.

In crafting policy and regulatory responses to this recommendation, agreeing upon consistent language
and definitions used to describe impacted communities and households will be important. The appropriate
definitions forNOwerenot discussed in the CEP stakeholder process, however, theNicholas Institute
suggests thefollowing terms and definitions forthe purposes of crafting equity-focused policies and
regulations:

• Household energy burden: theshare of a household's income that is spent onspecified utilities
and heating fuels where the numerator reflects both the household's consumption aswell as
electricity rates, and the denominator reflects total household income or budget.

• Energypoor households - all those that spendon average morethan 6% of their incomeon
meeting energy costs.'

Utilities and state agencies could better incorporate equity into program design, such asEE program
design, byadding metrics that track how many energy burdened households areenrolled orcreating
carve-outs designed to ensure certain percentages of program funds are dedicated to those households.

As discussed inrecommendation C-2, cost-benefit testing, such as theanalysis done to determine how
much and what kinds of EEshould be implemented, could beexpanded to include an assessment of
broader costsandbenefits, often referred to as "non-energy" costs and benefits. Several states use a
variety of methods to place values onsocietal public health and participant health benefits, and these
methods could be explored in NC. Lastly, decisions about siting energy facilities could explicitly include
an environmental justice or equity impactanalysis.

Note: elements of this recommendation were discussed in some detail in thesection of this report thatcovers
comprehensive system planning.

The Nicholas Institute also suggests that a single threshold ofenergy burden as defined above does notcapture
the full story ofenergy burdened households inthestate. The Institute iscurrently analyzing household income and
energy bill data for NC in an effort to identify and characterize "tranches" ofenergy burden (by locations, home age
and type, and demographics) tailored to NC.

NC CLEAN ENERGY PLAN: DETAILED REPORT 114



Table l-l: Actionsfor Recommendation I-l

Tlming^(Sh6rt, IVIeilliiinjSDr' •
Long term) «

NCUC Consider impacts to energy burdened households

and communities in utility resourceplanning.In
doing so, consider the appropriate definitions of

household energy burden, energy poor households

and other key terms as discussed above.

Medium term

State agencies, NCUC,

utilities, Co-ops, public

utilities, local

governments

Add equity metricsand elementsto program

delivery, such as EE programs. In doing so,

consider the appropriate definitions ofhousehold

energy burden, energy poor households and other

key terms as discussed above.

Short term

NCUC and DEQ Consider and evaluate methodology to include

broader non-energy equity-focused elements in

cost-benefit testing. In doing so, consider the

appropriate defmitions of household energyburden,
energy poor households and other key terms as

discussed above. DEQ will provide technical

assistance to NCUC regarding methods to assess

publichealth and societal impacts, and siting
decisions affecting environmentaljustice areas and

high energy burden communities.

Medium term

NCUC and DEQ Exploremethodologies for including EJ impact

analysis in siting decisions. In doing so, consider

the appropriate definitions of householdenergy
burden, energypoor households and otherkey

terms as discussed above.

Short term

DEQ didnot conduct a thorough analysis of legal authority in conjunction with thisplan. In the event thatit is
determined that entities do not have sufficient authority, legislation would beneeded toprovide the appropriate
authority.
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1-2. Examine the feasibility and proper design of a low-income rate class and associated

rate structures, including but not limited to the elimination or reduction of fixed charges

for ratepayers with high energy burdens.

Low-income customers face a more significant burden in payingtheir energy bills than other customers of

the same "customerclass" with higher incomes. Though "affordability" has been a core tenant of utility
regulationand systemplanning, stakeholders in the CEP processidentified that there are segmentsof
customers for whom the cost ofenergy is not affordable and argued that there should be a more nuanced

treatment ofaffordability in utility ratemaking and rate design. This could be accomplished in a number

of differentways, such as througha bill discount, a percentage of incomepayment program, reductionor
elimination of fixed charges, or otherways. TheNC Utilities Commission could also considercreatinga

differentiated service classification for multi-family housing, where costs for the utility to provide electric

service could be lower. Affordability was not only raised as an issue for customers of lOUs. Rate

structures ofco-opsand municipal utilities that emphasize fixed charges place disproportionate burdenon
low-usage customers and low-income customers.

The detailsof this recommendation, including the properdesignof a low-income rate class and the right

strategyfor addressing affordability for low-income customers, werenot able to be tackled by CEP
stakeholders in the limited time available. An entity such as a higher education institution could establish

a follow-up process involving stakeholders to discuss equity issues within utility ratemaking and
recommend actions for legislation and for the NCUC to pursue.

Table 1-2: Actionsfor Recommendation 1-2

^Elntity-Rc.sponsil)lc 'Actidn • Timing (Short, M f
Long term)'

Academia, Non Profits,

NCUC

Convene a stakeholder process to discuss equity

issues within utility ratemaking and recommend

actions for legislation and for the NCUC to

pursue

Short term
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1-3. Expand energy efficiency and clean energy programs specifically targeted at

underserved markets and low-income communities..^-^^

Many low-income homes suffer from health, structural or safety issues, such as mold, leakyroofs or

faultywiring, as low-income people tend to live in older buildings and have more limited incometo

invest in upgrades and repairs. These conditions may prevent the installation of solar or EE measures.

Studies have found that a significant portion of low-income homes (more than 10% in onesuchstudy)
havehealth and safety issues that prevent providers from delivering weatherization services..'̂ ® Equity-
focused policies and programsthat address someof these challenges can help ensure that vulnerable

communities will benefit from the growing clean energy economy.

There are manyexistingEE programs in NC, and yet some sectors- including agricultural and multi-
family housing —areunderserved by these programs. Some existing dynamic incentive programs, such as
Duke EnergyDesignAssistanceprogram, cannotservemultifamily developments due to metering

eligibility requirements. Other programs have payback schedules that do not match a sector's situation,

or application periods that do not align with complementary funding sources. Andalthough DukeEnergy
has EE programs specificto low incomecustomers, they do not have a specifictarget or carve out for
how many low incomecommunities get accessto funds, so it can vary from year to year how well these

programs reach these customers.

Some existing utility EEprograms could be tailored to be a "betterfit" to address the targetmarkets of
agriculture, multifamily, mobile homes, military populations, andhouses of worship, andothers including
small businesses and some industrial customers that areunable to takeadvantage of utility-offered
programs dueto the highcostof opting-in to the EE Rider. Fiftypercent of low-income populations in
NCreside inmultifamily residences. However, many developers may notbe taking full advantage of
existing EEincentive programs in this sector. Opportunities existto better align multifamily utility EE
incentives with newNC Housing^Finance Agency projects andtheir refinancing cycles, andto seekout
complementary funding such as US Department of Agriculture (USDA), state weatherization and other

non-regulated sources.

Many of the ideasandsomeof the text for thisrecommendation weretaken from the EE Roadmap's
Recommendation #13 and#16. They have been combined with other ideas andshortened for thepurposes of this
document. Moreinformation on theserecommendations canbe found in the Roadmap.

Refer, for example, to: (1) Carroll, D., Berger, J., Miller, C., and Driscoll, C. (2014). Nationalweatherization
assistanceprogramimpact evaluation: Baseline occupant survey; Assessment ofclient statusand needs. OakRidge,
TN: Oak FhdgeNational Laboratory. ORNL/TM-2015/22. Retrieved from; httDs://weatherization.oml.gov/wD-
content/uploads/pdf/WAPRetroEvalFinalReDorts/GRNL TM-2015 22.pdf: (2)Rose, E., Hawkins, B.,Ashcraft, L.,
and Miller, C. (2014). Exploratoiy review ofgrantee, subgranteeand clientexperiences with deferredservices
underthe Weatherization Assistance Program. OakRidge, TN: OakRidge National Laboratory. ORNL/TM-
2014/364. Retrieved from: https://weatherization.oml.gov/\vp-
content/uploads/pdf/WAPRecovervActEvalFinalReports/ORNL TM-2014 364.pdf: and (3) Green & Healthy
Homes Initiative (2010, October). Identified barriers andopportunities tomake housing green andhealthy through
weatherization. Prepared bythe Coalition to End Childhood Lead Poisoning. Baltimore, MD: Green &Healthy
Homes Initiative. Retrieved from: https://www.greenandhealthvhomes.org/wp-content/uploads/GHHI-
Weatherization-Health-and-Safetv-ReportI.pdf. The latter report notes (onpage 5) that"Health andsafety issues
renderhomes ineligible for weatherization workthough the degree mayvarybetween [programs]. Overall, the
average number of homes deemed ineligible in the pre-auditing or auditing phasewas 12.88%; however, thereis a
wide variance in why programsfind those homes ineligible."
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Other uniqueopportunities exist for targetedsectors, such as a Heat Pump WaterHeater (HPWH) rental

program for low-income households. Tlie reductionin the upfrontcost of the equipment would

dramatically increase the adoption ofHPWH in low and moderate income communities helping each

household significantly reduce energy use for heating water resulting in savings to the resident. In

addition, by using HPWH as deployable demand-side management to shift loads off peak through thermal

storage, additional utility cost savings and/or funding for programs could be realized.

The NC Weatherization Assistance Program (NC WAP) in partnership with multiple NC utilities is

developing a limited community solar pilot for low income households. As discussed in the previous

section, community solar allows customers that cannot install solar on their property to benefit from solar

energy. Low income households have historically had little or no direct access to solar in NC. This new

community solar pilot will give low income households an option to use solar energy to further reduce

energy burdens for 15 years or more in addition to having their homes weatherized. The community solar

measure is designed to provide each participating low income household an additional $365 in savings

per year credited directly to their utility bills. NC WAP is working with its agencies and partner utilities

to find approximately 40 eligible low income households within the service territory of the participating

utilities. NC WAP plans to expand this low income community solar opportunity to other areas in future

years through additional partnerships.

There are existing venues in the state for discussing changes to existing programs in order to better serve

low-income and underserved communities. To the extent that new funding is needed to accomplish some

of these actions, the legislature or philanthropies could be a source of financial support.
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Table 1-3: Actionsfor Recommendation 1-3

'a t u f j
A >

' ; '.vV'k M ' .I'-- . •• T. •"

Legislature Direct utilities to work with stakeholders to identify

ways to better serve low-income and underserved

communities through existing programs or by

creating new program elements, such as a low-

income carve out using the improved cost benefit

analysis under Recommendation I-l

Short term

DEQ Evaluate outcomes from NC WAP community solar

program and determine ways to expand the program

to reach more low income customers

Medium and long term

Duke Energy EE

Collaborative

Discuss new program ideas, how better to serve

underserved markets, and ways to administer new

offerings

Short term

Energy Policy Council EE

Committee

Discuss new program ideas, how better to serve

underserved markets, and ways to administer new

offerings and make recommendations for actions

through collaborative partnerships

Medium and long term

Low income advocates Work with utilities to design and implement

programs. In the case of lOUs, these programs

would need to be approved by the NCUC.

Medium and long term
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3. Foster a just transition to clean energy

Background and Rationale

Throughout history as the economy has changed dueto vaiying factors from tradepolicy to technological
innovation, workers have often suffereddisproportionately from these changes. The loss of
manufacturing in the textile, tobacco, and furniture industries across NC are prime examples. As NC's
energysystem shifts toward one focused on clean resources, workerscurrentlyemployedin traditional
energy industries that will be transitioning stand to be impacted. Counties with fossil fuel facilities could

losemillions of dollars from their tax baseas fossil fuel facilities ramp down, for example. NC should
anticipate andmanage this transition, by putting worker protections and oversight by those mostaffected
into the state's plans from the beginning..'̂ ^

Theseconcerns arenot unique to NC. TheParis Climate Agreement recognized "the imperatives of a just
transitionof the workforce and the creationof decentwork and qualityjobs."J^^ The International
Labour Organization (ILO), a specialized agency of the United Nations, was charged withdeveloping a
framework for implementing this principle. In its 2018 Policy brief on the subject, the ILO states that:

"[t]he ideaof just transition should not be an 'add-on' to climate policy; it needs to be an integral
part of the sustainable development policy framework. From a functional point of view, just
transition has two main dimensions: in terms of 'outcomes' (the new employment and social

landscape in a decarbonized economy) andof'process' (howwe get there). The 'outcome' should
be decent workfor all in an inclusive society with the eradication of poverty. The 'process,' how
we get there, should be basedon a managed transitionwith meaningful socialdialogue at all levels
to make sure that burden sharing is just and nobody is left behind.".'^^

Recommendations

J-1. Ensure inclusion and meaningful involvement of historically marginalized individuals

(peopleof color and people living in poverty) in decision-making regarding siting electricity
generation assets and implementing programs that would affect their energy bills, health,

and access to clean energy and energy efficiency opportunities.

Historically marginalized individuals and communities have largelybeen left out of decisions that often

affect theireconomic opportunities, environmental quality, health, and wellness. Tliis hasledto a cycle of
increasing hardship and impacts for these communities, relative to individuals and communities that have

greater access and ability to influence decisions. TheUS EPA defines environmental justiceas "the fair
treatment and meaningful involvement of all people regardless of race, color, national origin, or income

with respect to the development, implementation, andenforcement of environmental laws, regulations.

AFL-CIO comments
158 UNFCCC "Paris Agreement." https://unfccc.int/resource/docs/2015/cop2 l/eng/109r01 .pdf

ILOJustTransition Guidelines. https://www.ilo.org/wcmsD5/groups/pubIic/—ed dialogue/—
actrav/documents/publication/wcms 647648.pdf
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and policies. It will be achieved when everyone enjoys the same degree ofprotection from environmental

and health hazards and equal access to the decision-making process to have a healthy environment in

which to live, learn, and work.".^®°

In NC, as in other states, people of color and low-income people are disproportionately impacted by

decisions about siting and operating energy facilities, what types of clean energy and EE programs will be

available and how those programs will be structured, what utility costs are approved and how utility costs

will be recovered from ratepayers, among others. NC must continue to strive for the achievement of

environmental justice goals around inclusion and meaningful involvement in decisions like these.

Inclusive decision-making processes and meaningful involvement of historically marginalized individuals

means seeking input and ideas from the beginning of any given decision process, before options are being

developed. It requires concerted effort to reach out to community members, grassroots organizations, and

tribal governments to understand how different options will impact them. DEQ will report to the

Governor's Office how it is implementing actions that ensure meaningful participation and inclusion of

historically marginalized communities and considering impacts on those communities in agency decision

making related to energy.

Table J-1: Actionsfor Recommendation J-1

t—i
DEQ Report to the Govemor's Office how it is

implementing actions that ensure meaningful

participation and inclusion ofhistorically

marginalized communities and considering

impacts on those communities in agency decision

making.

Short term

NCUC Consult with stakeholders and explore ways to

incorporate environmental justice into decisions

and make Commission processes more inclusive.

Consider adding a required section in future IRPs

and other relevant filings that demonstrates

inclusion and meaningful involvements of

historically marginalized communities.

Short term

DEQ Support the Environmental Justice and Equity

Advisory Board on energy issues by informing

the Board ofrelevant energy issues and

supporting their evaluation of those issues.

Short term

160 httDs://www.epa.gov/environmentalTustice
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J-2. Launch an EE Apprenticeship program within Apprenticeship NC to expand access to
clean energy careers..^^*

Apprenticeships and pre-apprenticeships provide opportunities for experiential learning through paid "on

the job" training with real companies in the industry. Allowing for both apprenticeships and pre-

apprenticeships would ensure that anyone could participate in the program regardless of education level

or background. Part of a just transition to the clean energy economy of the future is ensuring that NC

residents of all racial and socioeconomic backgrounds have opportunities to find and keep jobs that pay

family-sustaining wages. Apprenticeship programs can help create a pipeline ofskilled workers for

businesses in need of good employees, reduce operational costs by establishing a streamlined channel to

bring on new workers and advance existing workers, build employee loyalty and reduce attrition, and

foster new leaders.

NC is home to a successful state apprenticeship program. Apprenticeship NC is an economic

development-focused organization housed within theNC Community Colleges System. The U.S.

Department of Labor has described Apprenticeship NC as an agency that works "to ensure NC has an

innovative, relevant, effective, and efficient workforce development system that develops adaptable, work

ready, skilled talent to meet the current and future needs of workers and businesses to achieve and sustain

economic prosperity." However, currently. Apprenticeship NC does not focus on EE as a career path.

Apprenticeship NC already works in collaboration with the NC Community Colleges System, the NC

Department of Commerce, and the US Department ofLabor's Bureau of Apprenticeship and Training and

currently recognizes building trades and energy industries as part of their apprenticeship programs. This

partnership could easily expand to include various EE trades. In order for this to happen, specific EE

careers would need to be identified and companies would need to be contacted and asked to participate in

the program. To ensure equitable outcomes, specific focus should be made to include small businesses,

Historically Underutilized Businesses, and Historically Black Colleges and Universities in this program.

This recommendation is part of the Energy Efficiency Roadmap recommendations and the text in this document
was largely copied from the Roadmap. More detail on ±is recommendation is available in the Roadmap.
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Community

Colleges System

Apprenticeship

NC

Table J-2: Actionsfor Recommendation J-2

Work with the following stakeholders to coordinate and

implement EE apprenticeship programs:

• Technical and community colleges

• Traditional colleges and universities
• EE industry employers
• K-12 institutions

• NC Department of Commerce/NCWorks
• Workforce Development Boards

• NC Business Committee for Education Navigator Tool

• Training institutions

• Credentialing organizations such as Building
Performance Institute (BPl)

• Local businesses

• Municipalities
• Utilities

Medium term

J-3. Create long term jobs with family sustaining wages and benefits in renewables and

grid infrastructure industries for low income communities and workers displaced by the

transition to a clean energy economy.

Focusing job training and creation is minority and low-income communities and those where workers are

being (or likely to be) displaced by a transition away from fossil fuels will help ensure that all parts ofNC

can thrive in a clean energy future. This focus is important because these communities are at the greatest

risk of suffering economic hardship and growing wealtli inequality relative to the wealthier parts of the

state. A concerted effort must be made by multiple entities to ensure that these communities are made

better offwith the transition to clean energy.

Stakeholders in the clean energy plan process identified a few key actions to realize this recommendation,

including creating more accessibility to the Registered Apprenticeship Programs by establishing pre-

apprenticeship programs in partnership with high schools and community colleges. Various entities could

help drive up labor standards by prioritizing contractors that provide good wages, benefits and career

pathways. Best practices from around the state and the country for displaced workers from the fossil fuel

industry could be collected by government and shared in order to encourage private sector action.

Under direction from EO 80, the Department of Commerce completed its Clean Energy and Clean

Transportation Workforce Assessment. This assessment identified occupations, number ofjobs for each

occupation, and the five-year growth rate for jobs related to the clean energy industries, EE industries,

and clean transportation industries. The assessment also provided four recommendations for action to

develop a future workforce by bringing together employers, workers, and education and training
providers to meet changing needs. The assessment recognizes that the importance of job placement and

training need of communities and workers to ensure a just transition.
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Table J-3: Actionsfor Recommendation J-3

" A\'

/•; J ' i
\ 4

Utilities and clean energy

developers

Work with "High road" contractors or those that

provide living wages and benefits and career

pathways for workers.

Medium term

Legislature Consider tax incentives to encourage targeted

investment in certain communities, and labor

standards

Medium term

Local and Tribal

Governments

Use economic development agencies to direct and

prioritize investment, use existing powers to direct

use of incentives for development

Medium term

Higher Education Train contractors and workers in clean energy and

EE professions, create pre-apprenticeship programs

in partnership with the Registered Apprenticeship

Programs

Medium and long term
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strategy Areas & Recommendations

4.6 Energy Efficiency & Beneficial Electrification

Energy Efficiency
and Beneficial

Electrification

K. Energy efficiency
and demand side

management
programs

L. Electrification

Strategies

Strategy Area

K-l

K-2

K-3

K-4

K-5

Establish an Energy Efficiency Advisory Council (EEAC) to oversee implementation of the EERoadmap
recommendations.

Enable customers to have greater access to their energy data through new functionalities, such as those available
through Green Button "Download My Data" Button.

Establish minimum EEgoals within existing REPS or establish an energy efficiency resource standard (EERS).

Enhance education and awareness around energy efficiency opportunities In K-12schools and community colleges
through an "Energy Efficiency Everywhere (E3)" project.

Require utilities to develop innovative rate design pilots to encourage customer behavior that helps achieve clean
energy goals, such as peak demand reduction, better utilization of renewable resources, and strategic storage
deployment.

K-6
^ Increase EE awarenesson the North Carolina Bujiding CodeCouncil.

L-1

L-2

Require utilities to develop innovative rate design pilots for electric vehicles to encourage off-peak charging of
vehicles and to test effectiveness of different rate structures at shifting customer usage of the grid and encourage the
adoption of electric vehicles.

Conduct an analysis of the costs and benefits of using electrification to reduce energy burden and GKG emissions in
end-use sectors in NC, such as in hornes, buildings, transportation, industrial, and agricultural operations.

Energy Efficiency and
Beneficial

Electrification

K.

Increase use of energy
efficiency and demand

side management
programs

Recommendation.
Legislature

Utilities

Commission

Governor's

• Office"
state

Agencies
lOU

CO-Ops/Public
Utilities

Local

Government
Academia Businesses

K-l 1
•

j

K-2 • • • •

K-3 !
•

• . i . • f

K-4
;

•

K-5 • •

K-6 1 • i i • ! i
ii

L-1 1 • li 1
Create strategies for

electrification

SHORT TERM

L-2

MEDIUM & LONG TERM
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K, Increase use of energy efficiency and demand side management
programs.^®^

Background and Rationale

EE is widely considered a least costoption formeeting energy demand, while reducing energy costs and
carbon emissions. While EEhas experienced slowandsteady growth inNC, much more can be done to
maximize the full potential of this leastcost resource. Total retail electricity sales to NC consumers in
2017wasjust over 131,000 GWh. Although the state has realized increasing annual incremental EE
savings - exceeding 1,220 GWh in 2017 - annual incremental EEsavings from utility programs as a
percentage ofretail sales is still under 1.0%..^^ '̂.'̂ '' Each incremental investment inEE accrues multiple
benefits to consumers, including lower energy bills, increased grid reliability and the deferral or
elimination of expensive new generation, transmission and distribution infrastructure investments- costs

that would otherwise be borne by ratepayers.

Despite bipartisan support for the economic and environmental benefits of EE and an increasing focus by
advocates, utilities and bigenergy users, barriers remain to fully realizing EE's potential. To discuss and
start to address these barriers, theNicholas Institute at Duke University, in partnership with NC's
Department ofEnvironmental Quality initiated a process todevelop a comprehensive state EEroadmap.
This initiative, launched inAugust 2018, convened stakeholders from separate EE working group
discussions to think collectively about this issue.J^^ Some ofthe barriers thatthe EEroadmap
stakeholders identified include:

End-user Bankers

• Lack of reliable information about EEopportunities (particularly inrural and agricultural
communities)

• EE is often confused with renewable energy

Much ofthe background and recommendations discussion inthis section istaken from the EE Roadmap, with
slightmodifications and editorialchangesmade by DEQ.

NC State Electricity Data, Energy Information Administration, Form EIA-861,"Annual Electric Power Industry
Report" for the years 2013-2017. https://www.eia.gov/electricitv/data/eia861 /

Annual incremental energy efficiency isdefined as "The annual changes inenergy use (measured inMW hours)
and peak load (measured inkilowatts) caused by new participants in existing DSM (Demand-Side Management)
programs andallparticipants in newDSMprograms during a givenyear. Reported Incremental Effects are
annualized to indicate theprogram effects thatwould have occurred had these participants been initiated into the
program on January 1ofthe given year. Incremental effects are not simply the Annual Effects ofa given year minus
the Annual Effects ofthe prior year, since these net effects would fail toaccount for program attrition, equipment
degradation, building demolition, and participant dropouts. Please note that Incremental Effects are not a monthly
disaggregate ofthe Annual Effects, butare the total year's effects ofonly the new participants and programs for that
year." US EnergyInformation Administration Glossary, accessed7/3/19.
https://www.eia.gov/tools/glossarv/index.php?id=l

The EE Roadmap strives to include diverse voices from across the state and identify a variety ofpaths forward to
help all stakeholders seize the EE opportunities inthe state. Some ofthe discussions generated substantial debate
and disagreement among various parties that could be impacted bya new paradigm for EE. Much more information
about the EE Roadmap collaboration and outcomes, including detailed discussion of thefull list ofoutcomes, can be
found in the EERoadmap document. The recommendations included intheClean Energy Plan are those that were
prioritized as most important by the Clean Energy Planparticipating stakeholders.

NC CLEAN ENERGY PLAN: DETAILED REPORT 126



• Longer payback period for some EE investments as the opportunities for shorter payback
investments for "low hanging fruit" (like efficient lighting) have already been realized

• Lack of inclusive financing options

Buildins Sector Barriers —

• NC building code cycle is six years for residential homes, twice as long as best practice in other
states, and the state's energy conservation code is falling behind national standards

• Lack of energy managers / EE champions in commercial and small business

• Quantitative analysis (energy audit) of EE opportunities can be expensive

State Regulatory and Policy Barriers

• Federal weatherization funding is limited

• Lack of efficiency mandate for all utilities

• Industrial and large commercial customers are allowed to opt out ofutility programs provided
they implement EE on their own, making tracking and creating incentives for EE difficult for
these customers

Utility Barriers

• Perception that the cost per kilowatt hour (kWh) may increase with additional EE utility
investment

• Absent incentives or mandates, the currentcost-of-service utilitybusinessmodel is not aligned
with EE; investments in EE undercut revenue to the utility in the Near term and deferred or
avoidedgeneration, transmission, or distribution investments—^while good for ratepayers—limit
opportunities for profits to shareholders in the long term.

• Lower avoided costs and advancement of codes/standardscreate barriers to utility programs
under traditional cost-effectiveness tests

• Failure to recognize all energy and non-energy benefits of efficiency in cost-effectiveness tests

Some of the identified barriers, including those relatedto the cost-of-service utility businessmodel, cost-
effectiveness tests, addressing energy burdened communities andhardto reachsectors, andfinancing
options, have been addressed elsewhere in this report throughrecommendations related to EE and other
topics. Additional recommendations included in this section relate to ensuring implementation of EE
recommendations are overseen by an advisory committee, giving customers access to theirenergy usage
data, increasing educationand awareness of EE opportunities, increasing the EE targets withinthe

existing REPS, better utilization of loadflexibility to meetclean energy goals, and building codes. These
recommendationscome primarily from the EE Roadmap process.

According to NCDEQ's2018Greenhouse GasEmissions Inventory Report, commercial buildings sectorwasthe
only sector with increased energy usage between 2005 and 2017 compared to residential and industrial sectors.
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Recommendations

K-1. Establish an Energy Efficiency Advisory Council (EEAC) to oversee implementation

of the EE Roadmap recommendations

Currently, there is no established body that is diverse and inclusive ofall the many EE interests in NC

that could oversee and guarantee the implementation of the NC Clean Power Plan EE recommendations.

The EEAC would fill this gap and track implementation of the approved recommendations as well as the

emissions reductions, economic development benefits and other metrics from EE measures. With a

diverse make-up, the EEAC would ensure that balanced, consensus-driven recommendations are made,

and that new EE policiesare implemented as quicklyand effectively as possible. The EEACwould help
establishbetter communication betweenthe EE stakeholders, and improve the sharing of best practices to

boost adoption of EE measures within the state.

The NC EEAC could be created within the Executive Branch ofNC's government, with a state-wide

purview for broadening EE programming.

• The EEAC would target the residential and commercial sectors, but occasionally, could provide
oversight to and recommendations for industrial EE initiatives.

• The EEAC would align with the activities of the Energy Policy Council (EPC) to the extent
possible.

The EEAC should be comprised ofrepresentatives from utilities, state agencies, higher education,
industry, advocates and other EE experts. The EEACwould be responsible for sharing information and
best practices between stakeholders in order to increase state-wide EE measures for residential and

commercial programs across the state in support of the Governor's Executive Order 80. In the near-to-

medium term, the EEAC would oversee the implementationof the recommendations selected for

inclusion into the state's Clean Energy Planandhelp to monitor andreport on the progress of the EE
recommendations. Long-term, the EnergyPolicyCouncilwould be responsible for trackingbroad EE
efficacy in NC and undertake studies and analyses that can inform future EE recommendations.

Table K-l: Actionsfor Recommendation K-1

^1*1- •/—
Governor's office Establish an Energy Efficiency Advisory Council,

appoint a person or entity to chair the council, and
align with the activities of the Energy Policy
Council to the extent possible.

Short term
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K-2. Enable customers to have greater access to their energy data through new

functionalities, such as those available through Green Button "Download My Data" Button

The ability for customers to easily access their own energy usage data and authorize that data to be

providedto third parties is an essentialenablingstep for identifying energy-saving opportunities. Making

customerdata readilyavailable is oftenviewedas one of the key customerbenefits of advanced metering
infrastructure investments. While utilities in the state are currently providing access to some electricity

consumption data from smartmeters, it is beingprovided in a variety of formats. Standardizing this data
statewide to be consistent with a nationally recognized standard like Green Button "Download My Data"

would allow for a more efficient analysis for EE and demand reduction opportunities by customers and

any consultants or third parties they choose to work with. According to MissionData, a nonprofit

dedicated to advocating for energy data access, over 55 utilities across the country have adopted the

Green ButtonDownloadmy Data standard..* '̂ Duke Energyhas committed to start implementing a data

access program equivalent to Green Button beginning in the third quarter of2019. The NCUC has

opened a docket to seek information and establish rules related to electric customer billing data, which is

an opportunity for utilities, stakeholders and the Commission to have discussions about the desired

functionality of a tool like Green Button.

In addition to the Download My Data standard, the Green Button initiative has established the Green

Button "Connect My Data" program that allows customers to provide their chosen service providers with

automatic access to their data. While Green Button "Connect My Data" has been proposed in NC,

utilities have continued to express concerns related to customer protections, liability, regulatory cost

recovery issues, and implementation cost. Utilities and interested stakeholders should continue to pursue

ways to address those issues in addition to exploring other methods for providing automatic energy data

transfers to trusted third parties such as Energy Star portfolio manager.

Murray, Michael and Jim Hawley, "Got Data? The Value of Energy Data Access to Consumers," MissionData
and More Than Smart, January 2016. Pg 8.
https://staticl.squarespace.eom/static/52d5c817e4b062861277ea97/t/56b2ba9e356fb0b4c8sb7d/1454553838241/Go
t+Data+-+value+of+energv+data+access+to+consumers.pdf
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Table K-2: Actionsfor Recommendation K-2

lOUs, municipal, and co

op utilities

Standardize existing data availability and provide

easy access to 24 months of incremental usage data
Short term

NCUC Ensure streamlined easy access to energy usage data

for customers

Medium term

Legislature / NCUC Review mimicipal and co-op utility implementation
of Green Button Download My Data standard and
determine if legislation is needed to ensure

compliance

Medium term

K-3. Establish minimum EE goals within the existing REPS or establish an energy

efficiency resource standard (EERS)

NC REPS allows energy efficiency measures to be used for meeting a portion of the purchase

requirements. The ability to use EE measures varies by year and by utility type:

• Investor-owned utilities: 12.5% renewable energy (as % ofretail sales) by 2021. EE measures can

be used to meet up to 25% of this requirement, and up to 40% after 2021

• Electric cooperatives, municipal utilities: 10% renewable energy by 2018, and there is no limit on

the amount that may be met through EE.

REPS defines "Energy efficiency measure" as an equipment, physical, or program change implemented

after January 1,2007, that results in less energy used to perform the same function. "Energy efficiency

measure" includes energy produced from a combined heat and power system that uses nonrenewable

energy resources; the term does not include demand-side management. Energy efficiency resource

standards (EERS) refer to policies that require utilities and other coveredentities to achievequantitative
goals for reducing energy use by a certain year. An EERS is similar in concept to a renewable enery

portfoliostandard. While the later requiresthat electricutilitiesgenerate a certain percentage of their
electricity from renewable sources, in EERS requires that they achievea certain amount of energy
savings from energy efficiency measures.

The currentREPS ProgramEE component is voluntary- it allows utilities to voluntarilymeet part of

their renewable energy targets through use of implemented EE Measures. This could be made more

stringent by the creation of mandatoryminimums for lOUs for their REPS target to be met with cost-
effectiveEE measuresbeginning in 2021. A conservative target is preferred by utilities due to concern
that EE opportunities that utilities can influence aredeclining as more mainstream efficient equipment
becomes available to customers outside of utilityEE programs. Requiring a minimum EE target ensures
that EE remains a valued resourcedespite the gains in renewable energy and avoidedcost comparisons
that tend to makeEE a less attractivecomponent of the REPSprogram. Duke EnergyCarolinas and
Duke Energy Progress are currently meeting a 25% target and this recommendation would ensure their

continued compliance. Dominion is not currently meeting a 25% minimum.
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Table K-3: Actionsfor Recommendation K-3

tetED) . ^
Legislature Modify existing REPS statute to require lOUs to

meet mandatory minimum of their REPS

obligations with EE measures or establishan energy
efficiency resource standard (EERS) by 2021.

Short term

K-4. Enhance education and awareness around energy efficiencyopportunities in K-12

schools and community colleges through an "Energy Efficiency Everywhere (E3)" project

Although every student inNC is directly impacted by our electricity generation and consumption, many
students do not understand the basics of howourelectricity is produced, the real environmental costs, and
what actions can be taken at home and at school to reduce electricity consumption. Students and young
adults are often well-versed ineveiyday technology butunaware ofthe technologies thatproduce the
electricity thattheir devices depend upon. An understanding ofNC's energy landscape and how
consumers influence future decisions will help ourstudents become more environmentally and '
scientifically literate and thus better prepare them for the careers and jobs ofthe future. The best way to
bring this and similar topics into the classroom isto equip and train teachers through professional
development workshops toensure they are able and willing toteach our students these important topics.

The NC public school curricula forK-12 do not include an EEcomponent. Nordo schools provide
"career awareness" programming for students to learn about careers in EE. Teachers are left to learn

aboutthese issues on their own, should theywantto bringEE into the classroom. Several NC institutions
offer energy-focused trainings andcertificate programs, including UNC Chapel Hill's Institute for the
Environment andNC's Office of Environmental Education (training hereearns state teachers
Environmental Education Certification credit). DEQ and the U.S. Department ofEnergy (DOE) also
offer a rich selection of energy-related materials and activities. In addition, broaderscience and

technology curricula and trainingopportunities havebeen created in science-based centers.^^^ and
community colleges..'̂ ^ However, these opportunities aretooscattered and varied formost teachers to
look through and evaluate on their own.

The primary goal oftheEnergy Efficiency Eveiywhere (E3) project isto support the implementation of
EEcurriculum programs within the existing educational systems ofNC to include K-12 public school

The NC Museum ofNatural Sciences created the Educators ofExcellence Institutes to support continued learning
for educators; https://naturalsciences.org/leam/educators-of-excellence-institutes

For example. Wake Technical Community College currently offers a Building Automation Certificate Program:
https://www.waketech.edu/programs-courses/credit/credit-programs/air-conditioning-heating-refrigeration-
technology/degrees-l
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systems and county-based community colleges. Ideally, education programs would be developed and used

within existing curriculums appropriate for each grade level. E3 would foster excitement about EE,

educate students on the electricity consumption and generation in our state, encourage specific actions by

individuals and communities to reduce energy usage, and raise public awareness to the benefits of

pursuingEE skilledtrade careers. The project would launcha professional development trainingprogram
for teachers as well as other educators in NC, create a statewide EE certification certificate, and establish

an online sharing platform for EE related activities and lessons for teachers to use in their classroom.

Table K-4: Actionsfor Recommendation Kr4

-• • . • !- -"li- -"-I's ' 1' .. ":r

^ k J

Academia or non-profit Collaborate with the following entities to stand up a Medium term

program to support implementation of EE

curriculum programs within the existing

educational systems in NC:

• NC Community College Systems Office

(NCCCSO)

• NC Department ofPublic Instruction (DPI)

• NC DEQ

• NC Community Colleges

• NC K-12 County School Systems

• National Energy Education Development
Project (NEED)

• NC's EE industry organizations and
corporate leaders

• Accreditation organizations that oversee

curriculum programs in K-12 &

Community Colleges

• School groups, science educators, state

education public information officers.
science-based centers and museums,
superintendent offices and universities that
are already involved in energy education,
nonprofits that support this type ofwork
and others.

• Utility outreach and education programs
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K-5. Require utilities to develop innovative rate design pilots to encourage customer

behavior that helps achieve clean energy goals, such as peak demand reduction, better

utilization of renewable resources, and strategic storage deployment.. '̂®

Two trends underway in the electricity sector make better utilization of flexible loads essential: increasing

amounts of low-cost, variable generation resources on the grid, and expanding technology options for

customer control of energy use. By encouraging or enabling customers to use power at times when clean,

cheap energy is available on the grid and avoid using it when the system is under stress, it is possible to

reduce overall costs and increase the utilization of low cost renewable resources. Technologies such as

programmable thermostats, water heaters, and electric vehicle chargers, and smart appliances that can

automatically adjust usage by following a utility or aggregator signal, are giving customers and utilities

new tools to easily manage customer energy usage to minimize system costs and save customers money

on bills. Rate design, also known as the price that customers pay for electricity at various times ofthe

day, season, and year, is an essential part of making this happen.

Utilities around the country are beginning to experiment with innovative rate structures and

accompanying programs to reward customers for shifting their usage in a way that is beneficial to the

grid. For example, in July 2019, Portland General Electric launched a Smart Grid Test Bed which will

work with 20,000 customers to take advantage of demand-response signals and incentives for using

smart-home technologies, helping customers control energy use and greenhouse gas emissions. In this

pilot, the utility is automatically enrolling customers in a rate design that will reward them for shifting

their energy use during times of grid stress. This approach of combining time-vaiying rates with

technologies and programsthat make it easy for customers to shift usageand utilize technologies like
storage and smart devices, has proven effective elsewhere as well..'''

In the general rate case in 2018, the NCUC directed Duke Energy Carolinas to implement innovative rate

designpilots to allow customers to take advantage of peak and energyshiftingopportunities from the roll

out of advanced meters. The conclusions of the Clean Energy Plan are supportive of the direction the

Commission is taking in this instance.

Note: this recommendation is not from the EE Roadmap. It was prioritizedby stakeholders in the CleanEnergy
Planworkshopand is includedin this strategyarea becauseof its direct link to demand-side management.

Other utilities with successful programs along these lines include Baltimore Gas andElectric, Oklahoma Gas and
Electric, Pacific Gas and Electric, and Hawaiian Electric Companies.
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Table K-5: Actionsfor Recommendation K-S

-iV ' -V *. •* * •••!'

NCUC Require utilities to work with stakeholders to
develop proposals for innovative, equitable rate
design pilots that encourage customers to shift their
usage and utilize technologies like storage to help
reduce peak demand and increase utilization of

clean energy. Pilot sites, co-located with low-

income neighborhoods that have participated in the
Duke Energy Neighborhood Energy Saver program,
should be considered to further reduce energy
burden rate for those residents

Short term

Co-ops and Municipal

utilities

Work with stakeholders, customers, and member-

owners to develop proposals for innovative,
equitable rate design pilots that encourage

customers to shift usage and utilize technologies
like storage to help reduce peak demand and

increase utilization of clean energy

Medium term
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K-6. Increase EE awareness on the NC Building Code Council

Tlie NC Building Code Council (NCBCC) was established to oversee the state's building codes, which

include energy code. In addition, the state legislature may update building codes at any time. The

Building Code Council is comprised of seventeen members, each representing a different area of

expertise or constituent group as detailed in the state law.. '̂̂ Currently EE is not represented on the
Building Code Council.

The NCBCC has regulatory control over the sources - buildings —of more than 50% ofNC's ener^

consumption. This control is authorized by law and enacted by setting and managing the minimum

energy code standards and voluntary measures for all new and existing residential, commercial and

industrial buildings. For the past several years, the 17-member council, whose positions are established

via the Legislature and appointed by the Governor, have supported weak increases in EE minimum code

requirements and approved roll-backs of moderate, yet cost-effective, energy code increases. This action

has led to NC's energy codes becoming less stringent when compared to other Southeastern states,

national and international standards.

State-authorized energy codes play a major role in how a state acts on EE and, because NC is a Dillon

Rule state, localjurisdictions are limited in how they can implement increased stringency (above state

code) in local codes to supporttheir ownclimatechangeand energy goals. To improvelocal and state
support for EE, establishing greater support, understanding and action of the NCBCC is a fundamental

starting point.

Responsible, cost-effective increases to minimum EE requirements in the NC building code would

economically benefit the owners of residential and commercial building and reduce air pollution. Prudent,

cost-effective energy code improvements could save up to $10 Billion (NCBPA, 2018) in direct avoided

energy costs over the next ten years, offer significant environmental and health impacts to the state, and

provide strong economic impacts through improved housing and property affordability, local economic

development improvement and workforce development.

Florida is one of the few Southeastern states that has an EE, clean energy or green buildingseat on its
codecouncil. TheFlorida Building Commission includes a representative of the "green building
industry" as well as from the Florida Office ofEnergy.

TheEERoadmap stakeholders identified the following actions as important to pursue: Improve the NC
Building Code Council (NCBCC)'s support ofEE by updating the energy conservation code to increase

the EE requirements for buildings, modernizing the buildingcode to ensurenew buildings are ready for
the installation of vehiclecharginginfrastructure and clean energyresources(e.g., rooftop solar and
battery storage), and adding an Energy seat to the Council's makeup, and establishing new actionable

goals that prioritize EE in NC's current and future building codes.

See the relevant NC Statutes here:

httDs://www.ncleg.gov/EnactedLegisIation/Statutes/PDF/BvSectiQn/Chapter 143/GS 143-136.pdf
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Table K-6: Actionsfor Recommendation K-S

»••• • . • , r •

Legislature Add Energy efficiency seat to the NCBCC Short term

Building Code Council Update the energy conservation code to increase the
energy efficiency requirements for buildings

Short term

Building Code Council Modernize the building code to ensure new
buildings are ready for the installation of vehicle
charging infrastructure and clean energy resources

Short term
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L. Create strategies for electrification

Background and Rationale

Electrification is the conversion to electricity of end uses of energythat are currentlyfueledwith fossil

fuels. Beneficial electrification considers whether, in electrifying, consumers are able to save money on

their total energy bills, environmental benefits are achieved, and benefits to the grid are maximized.

Beneficial electrification is included in the same strategyarea as EE because, despite resulting in a net
increase in electricity use, measures that constitute beneficial electrification will result in a net decrease in

total energyuse (in Britishthermal units, or some other measure of total energy). Participants in the clean
energyplan process identified beneficial electrification, particularly of the transportation sector, as a key

opportunity for NC to meet its GHG emission reduction goals, provide North Carolinians with cleaner

and cheaper transportation options, and give utilities the ability to manage new flexible loads for the

benefit of the electric grid.

As the electricity sector has been becomingless carbon-intensive over the last decade, the transportation

sector has become the second largest source of greenhouse gas emissions in the state. In 2017, the sector

accounted for 32.5% and emitted 48.7 million metric tons of GHG emissions. Electrification of

transportation presents a significant opportunity to reduce energy use and emissions from the sector due

to the superiorfuel efficiency of electrified transportation..^^^ As the electricity sector becomescleaner,
electrification will result in greater emission reductions over time. In addition to reducing GHG
emissions, electrifying transportation can result in reductions in localair pollutants such as particulate
matter and NOx. This can make an especially big difference for communities that are most directly

impacted by motor vehicle pollution, such as those in urban areas with diesel bus traffic or those located

close to freeway corridors.

Electrifying transportation also presents new opportunities for communities and individuals to save

moneyon fuel and operating costs of vehicles. Althoughthe upffontcost of a new EV is still higher than
comparable gasoline cars, this is changingquicklyas batterytechnology continues to improve. This trend

is occurring in the passenger vehicle market as well as for larger vehicles such as buses and fleet vehicles.

Under Executive Order 80, the state's Department of Transportation is developing a NC Zero Emission
Vehicle (ZEV) Plan, designed to increase the number of registered ZEVs in the stateto at least80,000 by
2025 and plan for thecharging infrastructure needed support this growth..'̂ '' In April 2019, Duke Energy
filed a plan with the NCUC for a $76 million investment in electrictransportation infrastructure,

including a statewide fast-charging station network. That plan is currentlyunder review at the
Commission. Therecommendations described in this section are focused on howthe utility sector can
best integrate and encourage the adoption of electric vehicles andhowthe statecan playa leadership role
in accelerating transportation electrification.

For example, the averageelectricvehiclehas a fuel efficiencyof roughly30 kWh per 100miles, which translates
to a "miles-per-gallon equivalent" of about 112. This meansthat the average electricvehicle is 3-4 times more fuel
efficient on an energy basisthana typical gasoline-powered vehicle. Note, this onlyconsiders the fuelefficiency of
the vehicle itself, and not any energy used upstream of the vehicle.

NC nowallows retailresale of electricity for BY charging stations perHouse Bill329 which signedinto lawby
Govemor Cooper on July 19,2019.
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Recommendations

L-1. Require utilities to develop innovative rate design pilots for electric vehicles to

encourage off-peak charging of vehicles and to test effectiveness of different rate structures

at shifting customer usage of the grid and encourage the adoption of electric vehicles.

Rate design, particularly when paired with smart chargers,*'̂ or theprogrammable charging feature of an
EV, can be very effective at encouraging drivers to chargetheir vehicles at times of the day when it is

advantageous to the electric grid to do so. For example, a super-off-peak rate during the overnighthours
will entice drivers to program theirvehicles to wait to charge untilthat time period starts, avoiding the
earlyevening hours that might otherwise exacerbate system peakdemand. On a utility system that is
solar-rich, such as the one in NC, it may be helpfulfor rate design to encourageworkplace chargingof

EVs.

Not onlycanrate design help encourage the off-peak charging of vehicles, it can impact the economics of
driving an EVas compared to a gasoline-powered vehicle. Thisis particularly true for charging stations
located at commercial sites, such as workplaces, shopping centers, truckstops, etc. The typical rate
design structure thatutilities usefor these kinds of customers canbe a major inhibitor to the adoption and
usageof charging infrastructure. Utilitiesare beginning to experiment with new structuresthat will
recover costsfrom charging stations in a waythat is more advantageous to the economics of EV charging.

State public utility commissions havebegun to require utilities to employ the kinds of rate designs
described above as a condition of approval for rate recovery of electric vehicle charging infrastructure,
In reviewing proposals from utilities regarding EV charginginfrastructure, the NCUC could ensure that

utilities plan to deploy rate designs thatwill encourage offpeak charging and assist with EVadoption. As
EV adoption increases inNC, innovative rate design programs canassist in broader clean transportation
deployment as described in DOT'sNCZEV Plan.J '̂ TheZEV Plan outlines 4 keyaction areas thatwill
support ZEV adoption: education, convenience, affordability, and policy.

TheWashington State Utilities andTransportation Commission describes smartchargers as follows:
Smartchargersprovideenhancedcapabilities that allow for data acquisition, networkcommunication, and
demand response, which will allow ^e Company to determine baseline charging profiles and to ultimately
enable demand response programs.

SeeUTC, Docket UE-160799, Staff investigation regarding policy issues related to the implementation of RCW
80.28.360, electric vehicle supply equipment. Notice,ofOpen Meeting, June 24,2016.
httDs://www.utc.wa.gov/ lavouts/I5/CasesPublicWebsite/GetDQcument.ashx?docID=4«&;vear=2016&docketNumber
=160799.

Maryland, California, Nevada, and Michigan are some ofthe states that have recently issued orders requiring
innovative EV rate designs.

The NCZEV Plan, another directive ofEC 80, can beviewed athttDs://www.ncdot.gov/initiatives-
policies/environmental/climate-change/Pages/electric-vehicles.aspx

NC CLEAN ENERGY PLAN: DETAILED REPORT 138



Table L-1: Actionsfor Recommendation L-1

NCUC Ensure that utility proposals for EV charging

infrastructure deployment are accompanied by
pilots designed to test innovative rate design that
encourages off peak charging and BV adoption

Short term

Co-ops and Mimicipal

Utilities

Implement BV rate designs that encourage off peak
charging and BV adoption

Medium term

L"2. Conduct an analysis of the costs and benefits of using electrification to reduce energy

burden and GHG emissions in end-use sectors in NO, such as in homes, buildings,

transportation, industrial, and agricultural operations.

Clean Energy Plan stakeholders identified tlie electrification of transportation as a key strategy for

reducing emissions from that sector, as more fully discussed in the final section. They also acknowledged

that an economy-wide strategy to meet the state's GHG reduction goals would require emission

reductions from other sectors in addition to electricity and transportation, such as fuel use in buildings,

homes, industrial processes, and agricultural operations. Many studies have identified electrification of

those energy end uses as potentially the most technologically feasible and least-cost strategy to reduce

emissions from those sectors. Such a study has not been conducted forNC, and thus this clean energy
plan process did not focus specifically on electrification as a GHG reduction strategy. However, given

the importance of getting started on emission reductions from all sectors, stakeholders identified such a

study as an important next step for the state.

Beneficial electrification has the potential to provide significant financial relief to 30% of NC residents

living in poverty. Low income households spend a disproportionate percentage of their household

income on energy costs relative to theirhigher income counterparts.,^^^ For those living with incomes
below 50% of the Federal Poverty level, 33% of their annual income is spent on energy bills. Of this

amount, about 20% is spent on electric bills while over 60% is spent on natural gas or bottled gas (see

Supporting Document-Part 3 for more information). Examples of residential beneficial electrification

include switching from electrical resistance space or water heating to using heat pump technologies for

Fisher, Sheehan, & Colton (2019). Home Energy Affordability Gap. Accessed May 2019.
www.homeenergvaffordabilitYgaD.com/.

NC CLEAN ENERGY PLAN: DETAILED REPORT 139



heating. Heat pumps can provide 1.5 to 3 times more heat energy than the electrical energy they use, a big

improvement from electrical resistance heating..'̂ ®

The industrial sector also offers potential electrification benefits. Industries using thermal processes can

shift to electrical process heating. Industrial induction heating offers more temperature precision, reduced

start-up times and faster product throughput, and more flexible control strategy. These factors result in

better quality products. In addition to process improvements, electrical induction heating can also

improve site air quality and reducenoise levels in industrial operations..'̂ ®

A NC study could identify beneficial electrification opportunities in different sectors, noting technologies

offering the most benefits in terms ofeconomics and environmental improvement.

Table L-2: Actionsfor Recommendation L-2

A' ^ ^

Academia Initiate an analysis of the costs and benefits of

electrification of end-use sectors such as homes,

buildings, industrial processes, and agricultural

operations

Medium term

Famsworth, Shipley, Lazar, & Colton (2018). Beneficial Electrification: Ensuring electrification in the public
interest. Regulatory Assistance Project. Accessed at https://www.raDonIme.org/wD-content/uploads/2018/06/6-19-
2018-RAP-BE-Prmciples2.pdf

Deason, Wei, Leventis, Smith, & Schwartz (2018). Electrification ofBuildings and Industry in the United States.
Lawrence Berkeley National Laboratory. Accessed at
http://eta-publications.lbl.gov/sites/default/files/electrification_of_buildings and industrv final O.pdf
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Next Steps

5. Conclusions and Next Steps

An ongoing transfornnatlon of North Carolina's electricity system requires

ambitious actions at the state and local levels^ with active participation

from the private sector. To achieve the goals and performance

measurement targets laid out iti the CEP, a framework is needed that

centers on strategic investments that provide long-term energy, economic,

and environmental benefits. Developing modern regulatory tools,

market structures and processes to achieve state goals can set us

on a path to lower risk, lower-cost and lower-impact energy fu

ture.

In the coming months and years, the entities identified in this plan are

called upon to lead this effort by carrying out the stated recommendations

or make adjustments within their normal business and operational practices

to achieve the collective vision. We recognize that certain strategies and
actions will require additional deeper dives and detailed analysis when

considering new legislation or amending existing policies/practices. Many

experts from within the state and across the country are ready to work with

North Carolina leaders to continue transforming our state into a national

leader in clean energy economy.

nc.deq.gov/cleanenergyplan
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