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EXECUTIVE SUMMARY !

This document presents Navigant's evaluation of the Duke Energy Carolinas (DEC) PowerShare®
Program for Program Year 2017. The PowerShare Program is a demand response (DR) program offered
to commercial and industrial customers that is part of Duke Energy’s portfolio of demand side
management and energy efficiency (DSM/EE) programs. PowerShare offers participating commercial
and industrial customers a financial incentive to reduce their electricity consumption when called upon by
Duke Energy. '

The DEC program offers customers the following four options:

» Mandatory Curtailment: In exchange for a monthly availability payment and event performance
payments, participants must reduce load during each Mandatory Curlailment Periodtoa |
contracted firm level. '

» Voluntary Curtailment: In exchange for an event performance payment, participants may
reduce load to a pre-nominated level during Voluntary Curtailment Periods.

e Generator Curtailment: In exchange for a monthly availability payment and event performance
paymenits, participants must transfer load from a Duke Energy source to a private generation
source during Generator Curtailment Periods.

« CallOption Curtailment: In exchange for a monthly availability payment and event performance
payments, participants must reduce load during Emergency or Economic Curtailment periods to
a contracted firm level. There are currently no DEC customers enrolled in CallOption
Curtailment, so it is not addressed in this report.

Evaluation Objectives

The research objectives of this evaluation are as follows:;

1. Review updates to the SAS code used by Duke Energy to estimate baseline as well as monthly
and seasonal capability.

2. Audit the hourly kW DR event load shed for participating customers by replicating the Schneider
Electric Energy Profiler Online™ (EPO) methods used to calculate the energy (kWh) and demand

(kW) impacts used to determine settlement payments. |

To complete the first objective, Navigant reviewed updates to the SAS code used by Duke Energy to
determine participant baselines and monthly and seasonal capability. To complete the second obje_t::tive,
Navigant replicated the EPO energy and demand calculations used by Duke Energy to determine
seftlement payments. :

Key Findings

This section presents Navigant's key evaluation findings for the two principal evaluation objectives:

E’age 3
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Duke Energy Baseline SAS Code Review '

Duke Energy Applied Updates Per Navigant’s Recommendations. During the 2016 PowerShare
evaluation, Navigant performed a detailed audit of the SAS code used by Duke Energy to calculate:
settlement baselines, as well as monthly and seasonal capabilities. As an outcome of this audit, Navigant
provided Duke Energy with several recommendations to improve the functionality and organization of the
SAS code. For 201?, Navigant again reviewed the SAS code and found that Duke Energy appropriately
implemented the changes recommended by Navigant.

Verification and Validation of Settlement Energy and Demand Calculations

Settlement calculations verified as correct. Duke Energy uses EPO to determine the energy (KWh)
and capacity (kW) values that are the basis for calculating monthly settlement amounts. Navigant
replicated EPQO’s calculations for all participants from June through September of 2017. Because Duke
Energy did not call any Voluntary curtailment events, and no customers were enrolled in the CaIlOptlon
pragram, this report only includes Mandatory and Generator curtailment event results.

Initially, Navigant found a number of discrepancies between its energy and capacity settlement
calculations and those provided by Duke Energy. After several discussions with Duke Energy, Navigant
Identified the following causes of discrepancies:

e Interval data issues related to power outages (caused most of the discrepancies)
s Missing usage data ,

s Alternate event test dates granted by Duke Energy under special circumstances, such as '
generator failure during primary testing period

» Meter clock drift that caused a mis-match of usage and times '

s Customers leaving the program mid-month
Upon resclving those discrepancies, Navigant found that all of Duke Energy’s estimates are accurate per
the settlement algorithms defined by the program literature. A summary of the validation results, by’

option and credit type, may be found in Table E- 1 below. The program-level energy and demand -
impacts are shown in Table E-2 and Table E-3, respectively.
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Table E- 1: Verification of EPO Calculations

Program Credit
Option Type

Unique

Customers
Accounts

WMénda.tory ' . L o '
B _C_'“'rtfi_[_"f?'_“. _____Capa_cny o ?59 - _159 B 619 3 0.0?% ]
Generator .
Curtaitment _Energy “9 - 10 38 _ 0.00% ]
Generator : .
Curtailment Capacity 9 10 38 0.00%

—_—— e e e e e —— e e — _—— -

a. The number of calculations reproduced by Navigant for this analysis. For energy there is one credit calculated
per participating account per event. For capacily there is one credit calculated per participating account per
month. The period of analysis for this evaluation included four months and four curtailment events. In a small
number of cases, data was not available for every account for every event, which is why the number of
replicated EPD resulls is slightly lower than the number of accounifs times the number of evenis.

b, The absolute error represents the difference belween Navigant's replicated setifement resufls and the EPQ
estimates used by Duke Energy. The near-zero error demonstrates that Navigant was able to replicate
sefifernent calculations using the algonithms provided by Duke Energy.

Source: EPO Settlement Data and Navigant analysis

Table E- 2: Summary of 2017 Event Energy Impacts at the Meter (Total Program MWh per Event)

Program Name June 21% July 19 Aug.16%* Sep. 20"

Generator
Curtailment
Source: EPO Seftfement Data and Navigant analysis

8.2 7.5 8.2 7.8 31.7

Table E- 3: Total Monthly Capacity for 2017 at the Meter (MW)

Average
(MW)

Program Name August September

Mandatory 316 294 309 286 301
Curtailment

- - - -- - +
Generator
Curtailment 8 7 8 8 8

Saource: EPQ Settlement Data and Naviganf analysis ,

Page 5
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1. INTRODUCTION

This document presents Navigant's evaluation for the Duke Energy Carolinas (DEC) PowerShare®
Program for Program Year 2017. The PowerShare Program is a demand response program offered to
commercial and industrial customers that is part of Duke Energy’s portfolio of demand side management
and energy efficiency (DSM/EE) programs. PowerShare offers participating customers a financial
incentive to reduce their electricity consumption when called upon by Duke Energy.

1.1 Program Overview

The customer contracts for DEC's PowerShare Program commence on the first day of the month and the
initial contract term is three years. Customers can sign up for PowerShare at any time during the year if
their DSM rider status is either Opted-In or Not Opted-Out (Opt-In then required to join the program). If
they are Opted-Out, they must wait until one of the two Opt-In/Opt-Out election windows during the year
(November-December or first week in March) is open in order to change their designation to Opt-In.

The DEC program offers customers four options to choose between; Mandatory Curtailment, Voluntary
Curtailment, Generator Curtailment, and CallOption. There are currently no DEC customers enrolled in
the CallOption PowerShare option. In addition, Duke Energy did not call any Veluntary curtailment
events in the period of analysis. Consequently, this report focuses on Mandatory and Generator
curtailment options:

» Mandatory Curtailment: In exchange for a monthly availability payment and event performance
payments, participants must commit to reduce load during each Mandatory Curtailment Period to
a contracted firm level.

» Generator Curtailment: In exchange for a monthly availability payment and event performance
payments, participants must transfer load from a Duke Energy source to a private generaticn
source during Generator Curtailment Periods.

The PowerShare Program is designed to encourage participating customers to reduce their electricity
consumption for up to 100 hours each year on system peak days. Duke Energy contracts with Schneider
Electric to calculate monthly customer settlements for the PowerShare Program. Schneider Electric is a
specialized firm providing services in energy management and automation. The PowerShare settlements
are calculated with the use of Schneider Electric’s EPO, a hosted software application designed to assist
utilities with energy data analysis. EPO uses participant interval data, Duke Energy-generated participant
baselines, and a set of program option-specific formulas to calculate the event energy (kWh) and
monthly capacity (kW) values that determine participant settlement payments.

1.2 Evaluation Objectives

The research objectives of this evatuation are:

1. Review updates to the SAS code used by Duke Energy to estimate baseline as well as:
monthly and seasonal capability.

2. Audit the hourly kW DR event load shed for participating customers by replicating the
Schneider Electric EPO methods used to calculate the energy (kWh) and demand (kW)
impacts that are used to determine settlement payments.

Page 6
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1.2.1 Review Updates to SAS Code Used for DR Baseline and Capability Calculations

During the 2016 PowerShare evaluation, Navigant performed a detailed audit of the SAS code used by
Duke Energy to calculate settlement baselines, as well as monthly and seasonal capabilities. As an
outcome of this audit, Navigant provided Duke Energy with several recommendations to improve the
functionality and organization of the SAS code. For 2017, Navigant again reviewed the SAS code and
found that Duke Energy appropriately implemented the changes recommended by Navigant.

Navigant reviewed about 70 files as part of this pracess, which included code scripts and extracts.
Navigant did not execute the code; however the Navigant analyst performed a detailed assessment of
output extracts from each section of the code, and coordinated closely with the Duke Energy SAS code
author throughout the review process.

1.2.2 Verify Energy and Demand Calculations Used for Settlement

To complete the second objective, Navigant replicated Duke Energy's energy and demand calculations
to determine settlement payments, and compared these with the energy and demand values reported in
the program's operational tracking database containing settlement reports exported from EPO.

Schneider Electric’'s EPO outputs a settlement report for each participant settlement (monthly capacity
and event energy settlements). Each report contains the data (including the Duke Energy baseline and
the participant actuals) used and the arithmetic applied to calculate the settlement payment.

To fulfill this task, Duke Energy directed Navigant to replicate the settlement arithmetic for all
PowerShare participants from June through September of 2017. The purpose of this replication was to
audit the process and ensure that all algorithms were applied as specified in the program literature. A
detailed methodology and findings are presented later in this report.

1.3 Program Rules

This sub-section provides additional detail regarding the program rules, specifically, how much DR
participants are required to provide, and a summary of participant credits. This information is a summary
of the DEC PowerShare Program brochure to which interested readers should refer for additional detail.?
This section does not address the CallOpticn program or Voluntary curtailment, because these program
elements were not employed during the 2017 summer season. Mandatory and Generator Curtailment
options are associated with one of two compliance plans:

« Fixed. A “Fixed” compliance plan is a "down by” requirement (i.e., when called participants must
reduce demand by X amournit).

* Firm. A "Firm” compliance plan is a “down to” requirement (i.e., when called participants must
reduce demand to X amount).

Mandatory options operate under the “Firm” compliance plan, whereas the Generator options operate
under the “Fixed" compliance plan. '

1 Duke Energy Carolinas, PowerShare Carolinas (Program Brochure), Accessed November 2017
https:/Avww.duke-energy.com/business/products/powershare

Page 7
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All options require participants to commit to curtailing a minimum of 100 kW per event.

Table 1, below, presents some additional detail regarding the program rules for the two PowerShare
options in DEC.

. Table 1: Detailed PowerShare Option Rules

Mandatory Generator

Available to customers served on rate Available to customers served on rate

Eligibility schedules LGS, |, OPT-V, and HP., schedules LGS, 1, and OPT-V.
Notice 30 Minutes 15 Minutes '
Curt-a“ilment Curtailment may occur at any lime, but may last Curtallment may}ccur at any time, but may last

Frequency and no more than 10 hours per event. A maximum no more than 10 hours per avent. A maximum
q . 4 of 100 hours of curtailment may be called per of 100 hours of curtailment may be called per
Timing year. year,

Event Energy Credits. Energy eligible for
credit is the amount of energy transferred {o the
generator up to the Maximum Curtailable |
Demand during Curtailment Period times and
monthly tests. Participants earn $0.1 of credit
per kWh transferred.

—_— - -

—— e e = m — o ——— [ — -

Event Energy Credits. Energy eligible for
credit is calculated as the difference between

Energy Payment  Forecasted Demand and Firm Demand during
the curtailment period times. Participants earn
$0.1 of credit per KWh curtailed.

Capacity Credits. Capacity eligible for credit
(i.e., “Effective Curiailable Demand”) is Capacity Credits. The capacity eligible for
calcwated by averaging the actual hourly load credit is determined based on the average
less the Firm Demand (the amount participant capacity generated during all Curtailment
Capacity Payment  must curtail to} over the Exposure Period Periods and monthly tests, and is capped at
(hours of overall peak demand during which participant Maximum Curtailable Demand.
curtailment is most likely). Customer credits are  Eligible capacity is calculated monthly, and.
$3.5/kW of Effective Curtailable Demand per participants are paid $3.5/W,
month.

Failure to reduce by more than 50% of
Maximum Curtailable Demand results in an

energy charge of $2/kWh for energy shortfall
below 50% of Maximum Curtailable Demand.

Failure to reduce to Firm Demand levels incurs
Penalty a penalty of $2/kWh for every KWh consumed
above the Firm Demand level.

Source: Duke Energy program literature
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2. EVALUATION METHODS i
This section of the PowerShare evaluation outlines the methods employed by the evaluation team to

complete the evaluation. This section is divided into two sub-sections: i

* Duke Energy Baseline SAS Code Audit. This sub-section describes Navigant's approach:to
auditing the SAS code developed by Duke Energy to estimate participant baselines and
calculate capabilities. '

+ Replication of EPO Calculations. This sub-section describes the approach and data used to
replicate the EPO calculations that deliver the energy and demand used by Duke Energy to!
determine settlement payments.

2.1 Duke Energy Baseline SAS Code Audit

Navigant's approach to reviewing the SAS code was to focus on the changes implemented to the cade
based on the recommendations provided by Navigant during the 2016 evaluation. Navigant requested
and reviewed a number of files containing SAS coding script and other extracts from the code. Navi'gant
did not run the code.

2.2 Replication of EPO Calculations

This sub-section describes the approach and data used by Navigant to replicate the EPO calculatlons for
energy and demand used by Duke Energy to determine settlement payments. lt is divided in two parts

» Input Data. This part lists the key data and documents used as inputs for this analysis. I

« Description of EPO Calculations. This part provides the algebraic descriptions of the '
calculations replicated by Navigant.

2.2.1 Input Data !

Navigant used the following key input data and documents to replicate the EPO settlement calculations:
EPO settlement results data '
DEC PowerShare participant interval consumption data !
DEC PowerShare program brochure? i
DEC PowerShare 2017 event dates and times '

Duke Energy pro forma data

o 4 A~ w N2

provided to Navigant by Duke Energy
7. PowerShare program guidelines, provided to Navigant by Duke Energy

The Schneider Electric summary of data required to complete settlement algorithms,
I

2 The DEC PowerShare Program brochure can be found at https:/iwww.duke-
energy.com/business/products/powershare
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2.2.2 Description of EPO Calculations,
This section summarizes Navigant's replication of the EPQ calculations that estimate the energy and
dernand values used by Duke Energy to determine settlement. Key terms include:

« Exposure Period; Hours of overall peak demand in which curtailment is most likely. Actual
curtailment events can occur outside of the seasonal exposure period.

¢ Forecasted Demand: Estimated hourly demand a customer would normally exhibit in absence
of curtailment.

e Firm Demand: Portion of demand not subject to curtailment.

» Maximum Curtailable Demand: Maximum amount of load transferred from the utility source to
the generator during Curtailment Periods and monthly tests that is eligible for incentives.

Navigant applied the equations in this section to the interval consumption data resuiting in the relevant

energy or capacity credits. Navigant then compared the calculated credits to the EPO settlement data
and verified that the results were essentially identical for each calculation.®

Monthly Capacity Credits {Applies Only to Mandatory Participants)

ECD=4 —M

Where:
A =  Average demand for month i during the exposure period
M = Firm demand
ECD = Effective Curtailment Demand

Event Energy Credits [Applies Only to Generator Participants)
GE = Z (G,)
h

Where:
GE
Gn

Generated energy eligible for credit
Energy generated in half hour h

Generated energy above the maximum curtailable demand for any half hour is not eligible.

Monthly Capacity Credits (Applies Only to Generator Participants)

AMGC => (GE,)/ > (H,)

ecm ecm

Where:

3 Some small insignificant differences in individual calculations were found due to rounding effects.

Page 10
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AMGC = Average monthly generated capacity

GE. = Generated energy eligible for credit in event e
He = Number of half-hour intervals in event e

eeEm = Events occurring during month m

Events are defined as all generator curtailment events and tests in a given month.

Page 11
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3. EVALUATION FINDINGS AND RESULTS

This section describes the findings and results of Navigant's evaluation. It is divided into two sections:

¢ Duke Energy Baseline SAS Code Audit. This section describes Navigant's findings and
recommendations based on our audit of the Duke Energy SAS code.

« PowerShare Impacts and Findings from Navigant’s Replication of EPO Calculations. This
section describes Navigant’s findings based con our analysis of the program tracking database*
and the replication of the EPOQ calculations that deliver the energy and demand impacts used by
Duke Energy fo determine settlement payments.

3.1 Duke Energy Baseline SAS Code Audit

Navigant found that Duke Energy addressed all recommendations from the 2016 PowerShare EM&V
reports. This resulted in improvements to the code that should enhance the usability and mitigate the
potential for errors.

3.2 PowerShare Impacts and Findings from Navigant’s Replication of EPO
Calculations

Navigant replicated the EPO calculations for all participants in the period from June - September of 2017.
Initially, Navigant found a number of discrepancies between its energy and capacity settlement
calculations and those provided by Duke Energy. After several discussions with Duke Energy, Navigant
identified the following causes of discrepancies:

« Interval data issues related to power outages (caused most of the discrepancies)
« Missing data

« Alternate test dates granted by Duke Energy under special circumstances, such as generator
failure during primary testing period

o Meter clock drift that caused a mismatch of usage and times
+ Customers leaving the program mid-month
Upon resolving those discrepancies, Navigant found that all of Duke Energy’s estimates are accurate per

the seftlement algorithms defined by the program literature. A summary of the validation results, by.
option and credit type, may be found in Table 2 below.

4 The “program tracking database” refers to the documentation provided by Duke Energy outlining the reported
capacity and energy vaiues used by Duke Energy for setllement payment.

Page 12
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Table 2: Verification of EPO Calculations

Program Credit Unique
Option Type Customers

# of EPO

o,
Results Average %

b
Accounts Replicated® Absolute Error

Mandalory | g —
_ Curtailment _ CaPaclty 169 159 619 0.00%
Generator

Curtailment Energy ® 10 38 0.00%
Generator .

Curtailment Capacity 9 10 38 0.00%

a.  The number of calcutations reproduced by Navigant for this analysis. For energy there is one credit calculated
per participating account per event. For capacity there is one credit calcufated per participating account per
month. The period of analysis for this evaluation included four months and four curtaiiment events. In a small
number of cases, data was not available for every account for every event, which is why the number of
replicated EPQ results is slightly lower than the number of accounts limes the number of events.

b,  The absoiute error represents the difference befween Navigant's replicated settfement results and the EPO
estimates used by Duke Energy. The near-zero error demonslrates that Navigant was able to replicate
setflement calculations using the algorithms provided by Duke Ensrgy.

Source: EPO Settlement Data and Navigant analysis

Navigant calculated energy and capacity curtailment according EPO algorithms described above using
Duke Energy's participant baselines and interval data. Duke Energy only called one-hour test events in
June — September 2017, so the energy impacts only include generator curtailment. The results from
these impacts are summarized in Table 3, below.

Table 3: Summary of 2017 Event Energy Impacts at the Meter (Total Program MWh per Event)

Program Name Sep. 20"
Generator .. . oo
Curtailment 8.2 7.5 82 7.8 31.7

Source: EPQO Seftlement Data and Navigant analysis

Total prdgram impacts are driven by curtailment for individual meters. Figure 1 shows each meter'sI
average hourly event energy reduction across the summer. These are sorted in descending order, to
highlight the contrast between the largest and smallest contributors in the program.

Page 13
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Figure 1: Average Event Curtailment by Participant
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Source: EPO Settlement Data and Navigant analysis

The PowerShare Program paid out capacity credits to participants for an average monthly capacity of
approximately 301 MW during the summer of 2017. This value is calculated according the EPO
algorithms described above using Duke Energy's participant baselines and participant interval data. As is
the case for delivered energy, the vast majority of this was delivered by customers enrolled in the
Mandatory Curtailment option. The total DR capacity per month for the summer of 2017 by PowerShare
option is summarized in Table 4, below.

Table 4: Total Monthly Capacity for 2017 at the Meter (MW)

Average

Program Name August September

Mandatory 316 204 309 286 301
Curtailment
Generator
Curtailment 8 7 8 8 8

Source: EPO Seltlement Data and Navigant analysis

Average monthly capacily was driven by a small percentage of meters. The top seven meters in terms of
average monthly capacity accounted for 28% of total average monthly capacity.
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NAVIGANT

Figure 2: Average Monthly Capacity by Participant
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Source: EPO Setflement Data and Navigant analysis

Program participation® was cansistent throughout the summer with an average of approximately 10
customers participating in the Generator Curtailment option. Table 5, below, provides a summary of the
number of customers, that participated in each event.

Table 5: Summary of Participation by Event for 2017 (Number of Participants)

Program Name June 213 July 19t Aug. 16" Sep 20" Average

Generator
Curtailment
Source: EPO Settlement Data and Navigant analysis

5 For the purposes of this evaluation report, a meter is defined as having “participated” in an event only when it
delivers some {non-zero) energy reduction during the curtailment period.
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NAVIGANT

4. CONCLUSIONS AND RECOMMENDATIONS

4.1 Duke Energy SAS Code Audit

Page 16 of 16

Navigant's detailed review of Duke Energy's SAS code determined that Duke Energy addressed all
recommendations from the 2016 EM&V report for improving the organization and functionality of the
code. The evaluation team believes the code is functiocning correctly and does not need further review or

updates at this time.

4.2 Verification and Validation of Settlement Energy and Demand
Calculations

Although Navigant initially encountered some discrepancies when replicating Duke Energy's settlement

calculations, these discrepancies were a resulf of the process for making sure that all relevant
information was exchanged between Navigant and Duke Energy for evaluation purposes. These

discrepancies were eventually resolved, and Navigant found that Duke Energy's settlement calculations

were accurate per the algorithms defined in Section 2.2. This finding confirms that Duke Energy's

procedure for calculating impacts is functioning in accordance with the program definitions, and therefore
there will be limited value in continuing to audit settliement calculations using the methods described in

this report.

However, if future evaluation efforts include similar efforts to replicate the settlement calculations,

Navigant recommends that Duke Energy implement a detailed process for tracking all outages such'that
it can easily be determined when missing interval data was replaced with pro forma figures to minimize

the initial discrepancies and expedite the evaluation.

Page 16

OFFICIAL COPY

Jul 12 2019



Docket No. E-7, Sub 1192

Opinion Dynamics

Duke Energy Carolina/
Duke Energy Progress

Non-Residential Prescriptive Program
Evaluation Report - Final

March 25, 2018

opinfondynamics.com

A\
T

Evans Exhibit B
Page 1 of 400

Boston | Headquarters

617 492 1400 tel -C\l.

.
éL'COPY

617 497 7944 fax

800 966 1254 toll free dﬁfw

1000 Winter St t

Waltham, MA 02451
O
=1
=
o
o
od
-—

=

=




AL/ A
o >
Evans Exhibit C
Page 1 of 146

Boston | Headquarters S’J\L—Lé ‘N: O
. |

OP

Docket No. E-7, Sub 1192

L L‘ 617 492 1400 te!
N 617 497 7944 fax dAJ MCJ—_*""'_(
. . 800 966 1254 toll free O
Opinion Dynamics 000 inter & i
Waltham, Ma 02451
O
[=2]
-
L=
(2]
(o]
=
=
=

Duke Energy Progress &
Duke Energy Carolinas

Energy Efficient Lighting & Retail LED Programs

Evaluation Report - Final

April 6, 2018

opiniondynamics.com




Docket No. E-7, Sub 1192

IA-

Evans Exhibit D
Page 1 of 29

=

Duke Carolinas 2017 Power Manager Evaluation

May 1, 2018
Principal authors:

Ankit Jain, M.P.P.
Greg Sidorov, M.S.

OFFICIAL COPY

Jul 12 2019



Evans Exhibit D
Page 2029
Docket No. E-7, Sub 1182
1 EXECULIVE SUMMAIY ciiciiiiiiie e ceree e et e serae e at e sassets s en e e anaeeenenen 5
2 INEFOTUCTION oottt sh et e s e et e eeeressenenseenanene 7
2.1 Key ReSEArCh QIUESHIONS......ovrvereireererirnieiersrcresaesesseasressesssesasssemssssesesssenssssensssssserssesssnssassssssmessesesass 7
2.2 Program DesCriptiOn ...cc.ovei sttt ettt et e s s es bt r et e saers 7

2.3 Participant CharacteriStiCs ... iceiiren it bbbt ee e s enems e e sen e resesrranstesrsnsssssenses §
2.4 2017 Demand Reduction 000 OO OO |

2.5 Demand Reduction Capability for 102°F CongitionS ......ccee.ieeiceceriressceessiiessesesees ceereseeresreresneneseesmenes 9
2.6 Demand Reduction Capability by Temperature, Cycling Strategy, and Event Start Time ...ccoevee.. 12
2.7 KEY FINAINES ..o vrr vt e s s s rvesr e e s sas b as e b et o4 o nb s et e s emnn st e mennnasrenras 14
Appendix A Regression Models TeSted .........cueciiviiiiee et 16
Appendix B Per Device Demand Reduction Tables ........ccvvvcveeiveiin e s cenee s 18
Appendix C 2016 Power Manager EValuation .......coeei e e e 23

OFFICIAL COPY

Jul 12 2019



Evans Exhibit D
Docket No. E-7, Sub 1192 Page3of29
Table of Figures )
Figure 1-1: Demand Reduction Capability on a 102°F with 100% Emergency Shed..........cooooveocevcirccecvnann, 6
Figure 2-1: Predicted Load Impacts for July 13, 2017 General Population EVENT........oeecveeeviee e, 8
Figure 2-2: Demand Reduction Capability on a 102°F with 100% Emergency Shed....coeevevveeeeneeeeerneeennn 10
Figure 2-3: Demand Reduction Capability on @ 102°F with 64% CYClNG ....vceeeeeeee i er s 11
Figure 2-4: Demand Reduction Capability on a 102°F using 50% CYClNg ....ccvvvevvevenveve et sseeenes 12

Figure 2-5: Per Device Demand Impacts by Cycling Strategy, Temperature Conditions, and Event Start...14

OFFICIAL COPY

Jul 12 2019



Evans Exhibit D
Page 4 of 29
Docket No. E-7, Sub 1182
Table of Tables
Table 2-1: Emergency Shed Per Device Demand Impacts by Temperature and Event Start ..o, 13
Table 2-2: Non-Emergency Dispatch Per Device Demand Impacts by Temperature and Event Start .........13

OFFICIAL COPY

Jul 12 2019



Evans Exhibit D
Page 5 of 29
Docket No. E-7, Sub 1192

1 Executive Summary

This report presents the resuits of Nexant’s 2017 Power Manager impact evaluation for the Duke Energy
Carolinas territory. Power Manager is a voluntary demand response program that provides incentives to
residential customers who allow Duke Energy to reduce the use of their central air conditioners’ outdoor
compressors and fans on summer days with high energy usage. Events are typically called on weekday
afternoons to ensure power reliability during high summer peak demand periods. Air conditioning control
is conducted in one of three options: 50% cycling; 64% cycling; and 100% shed. During 50% and 64%
cycling events, alr conditioner.control is randomly phased in over the first half hour of the event. Atthe
end of those first 30 minutes, the cycling reduction is sustained through the remainder of the event
(typically two or three hours). Over the last 30 minutes of a cycling event, air conditioning control is
phased out in the order in which it began. During 100% shed events, which are designed for use during
emergency conditions, all devices are instructed to immediately shed loads and deliver larger demand
reductions than cycling events.

A key objective of the 2016 evaluation was to quantify the relationship between demand reductions,
temperature, hour of day, and cycling strategy—referred to as the time-temperature matrix, This tool is
leveraged in this study to predict the actual load reductions achieved during the 2017 Power Manager
events, as well as the program capability under extreme conditions. In order to develop the time-
temperature matrix, the 2016 events were intentionally called for a range of different temperatures,
under different cycling strategies and for different dispatch data, The data collected on the weather
sensitivity of air conditioner load and the reductions observed for events tested were used to develop
estimates of demand reduction for a range of temperatures, including the 102°F conditions that drive
resource planning. The system temperature conditions are calculated by averaging hourly temperatures
of weather stations in Greenville/Spartanburg, South Carolina, Charlotte, North Carolina, and Greensboro,
North Carolina. Because dispatch hours vary for Individual events, throughout this document, the
maximum system temperature for the day is reported for comparison.® More information on the 2016
evaluation and results can be found in Appendix C.

One Power Manager event was called in 2017: a general population 64% cycling event called for 3 hours
starting at 3pm. During the 64% cycling event, the time-temperature matrix predicted a per device impact
of 0.88 kw. With 250,400 devices dispatched, this would have yielded an aggregate load drap of 220.9
MW during the 3 hour event window. These impacts are at the meter, as is the case for all impacts
mentioned in this report.

Because Power Manager delivers larger reductions when temperatures are hotter, the expected load
reduction for a 102°F day are 1.87 kW per device or 2.22 kW per household using 100% shed during the
peak hour, giving an aggregate foad reduction of 467 MW as seen in Figure 1-1. At that temperature,
expected reductions from non-emergency dispatch — defined as a three hour 64% cycling event, starting
at 3pm —is 1.46 kW per device or 1.74 kW per customer. With 50% cycling, reductions are 0.89 kW per
device or 1.05 kW per customer for a three hour event.

1The temperatures during event hours may be lower since electric loads lag temperature peaks due to insulation in homes,
coincidence of residential and nonresidential loads and occupancy patterns.
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Figure 1-1: Demand Reduction Capability on a 102°F with 100% Emergency Shed

INPUTS Event. Window Avg, impacts
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Key findings of the impact evaluation include:

While emergency operations are rare and ideally avoided, they represent the full demand
reduction capability of Power Manager;

Not only do Power Manager demand reductions grow on a percentage basis with hotter weather
and with deeper cycling, but so do the air conditioner loads available for curtailment; '

If 100% emergency shed becomes necessary on a 102°F day, Power Manager can deliver 1.87 kw
of demand reductions per device or 2.22 kW per household;

Because there are approximately 250,400 devices, the expected aggregate reductions total 467
MW;

Reductions are larger with hotter temperatures and more aggressive load control operations; and

The event start time also influences the magnitude of reductions which, generally, are larger
during hours when air conditioner loads are highest.
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2 Introduction

This report presents the results of the 2017 Power Manager impact evaluation for the Duke Energy
Carolinas (DEC) territory. Power Manager is a voluntary demand response program that provides
incentives to residential customers who allow Duke Energy to reduce the use of their central

air conditioner’s outdoor compressor and fan during summer days with high energy usage. The DEC
operations team schedules and calls Power Manager events for testing, economic, or system
emergency purposes.

2.1 Key Research Questions

The study analysis was designed to leverage the prior year's study to answer a few key questions related
to the load reduction capability of the program:

* What demand reductions were achieved during the event called in 20177
= What demand reduction is the program capable of delivering under emergency conditions?

To answer these questions, Nexant used the results from the 2016 load impact evaluation to estimate the
load impacts that were actually delivered during 2017 events, as well as what the program is capable of
delivering under extreme conditions. More information on the 2016 analysis and results can be found in
Appendix C.

2.2 Program Description

Power Manager is a valuntary demand response program that provides incentives to residential
customers who allow Duke Energy to cycle their central air conditioner’s outdoor compressor and

fan on summer days with high energy usage. All Power Manager participants have a load cycling switch
device installed on all of their outdoor air conditioner units. The device reduces the customer’s air
conditioner run time when a Power Manager event is called. Duke Energy Carolinas (DEC) initiates

events by sending a signal to all participating devices through its own paging network. The signal instructs
the switch devices to cycle or fully shed the air conditioning system, reducing AC load during events.

The DEC operations team schedules and calls Power Manager events for testing, economic, or system
emergency purposes,

The DEC Power Manager event season runs during the summer cooling season and participants receive
financial incentives for their participation in the form of $8 credits applied to each of their July through
October bills. DEC switches use a TrueCycle algerithm, which uses stored historic data, to estimate the
run time {or duty cycle) of air conditioners as a function of hour of day and temperature at each specific
site, and aims to curtail use by a specified amount—50%, 64%, or 100% (emergency shed).

2.3 Participant Characteristics -

The Duke Energy Carolinas service territory spans much of the western half of North Carolina and
northwestern South Carolina. By early summer of 2017, slightly more than 208,000 customers and
250,000 air conditioners were participating in Power Manager. On average, there are 1.20 air conditioner

' Nexanr 7

OFFICIAL COPY

Jul 12 2019



Evans Exhibit D

Page 8 of 29
Docket No. E-7, Sub 1192

units per customer, Duke Energy Carolinas serves approximately 2.15 million residential customers, of
which roughly 1.27 miliion are eligible for the Power Manager program. Overall, Duke Energy Carolinas
has enrolled 16.4% of eligible customers to date.

2.4 2017 Demand Reduction

On July 13™, Power Manager was used in response to an unexpected reduction in system capacity. During
the general population event, 209,000 customers {250,400 devices) were dispatched from 3pm to 6pm.
The maximum temperature on that day, as an average of the same three weather station measurements,
was 93.7°F.

The event was called on a day with a maximum temperature just under 94°F. The predicted load impacts
are presented in Figure 2-1. It was modeled as a 64% true cycle event to reflect that it was not dispatched
as an emergency shed (100% true cycle).

Figure 2-1: Predicted Load lmpacts for July 13, 2017 General Population Event

INPUTS Event Window Avg, Impacts

[ True Cycle 64 i Load without DR 1.76 kW per device
y Event start (excludes phase in) 3iPM ' Load with DR 0.88 kW per device
! Event duration 3 Impact per device -0.88 kW per device
* Daily Max Temp (F) 94 : Impact {MW) -220.9 MW
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The load profiles generated by the time-temperature matrix do not exactly reflect the actual event
conditions. The event was called due to a capacity shortage and did not have a half hour ramp-in period
as is typically the case during general population events. Normally, events that are dispatched under non-
emergency conditions have a half hour period prior to the official start of the event window when devices
are gradually dispatched; resulting in a pre-event load reduction. While this graph shows that ramp-in, in
actuality the load reduction would have begun promptly at 3pm with a steep drop in load amongst the
Power Manager participants.

The time-temperature matrix predicted a per device impact of 0.88 kw. With 250,400 devices
dispatched, this would have yielded an aggregate load drop of 220.9 MW during the 3 hour event
window.

2.5 Demand Reduction Capability for 102°F Conditions

While Power Manager is typically dispatched for economic reasons or research, its primary purpose is
to deliver demand relief during extreme conditions when demand is high and capacity is constrained.
Since 2006, Duke Energy Carolinas has experienced 5 weekdays and 2 weekend days when system
temperatures reached 100°F or more. Several of these days occurred in 2007, when on the hottest
weekday system temperatures reached 103°F. Extreme temperature conditions can trigger Power
Manager emergency operations where all devices are instructed to instantaneously shed loads and
deliver larger demand reductions than normal cycling events (100% emergency shed). While emergency
operations are rare and ideally avoided, they represent the full demand reduction capability of Power
Manager.

O Nexanr 9
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Figure 2-2: Demand Reduction Capability on a 102°F with 100% Emergency Shed

INPUTS Event Window Avg. Impacts

True Cycle 100 Load without DR 2.35 kW per device
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Figure 2-2 shows the demand reduction capability of the program if 100% shed becomes necessary on a
102°F day for a single hour, Individual air conditioner units are expected to deliver 1.87 kW of demand
reduction or 2.22 kW per household (on average Power Manager participants have 1.19 units). Because
there are approximately 250,400 devices, the expected aggregate reductions total is 467 MW,

Power Manager can deliver substantial demand reductions under 102°F conditions, even if emergency
shed operations are not employed and non-emergency dispatch is employed. With a three hour 64%
cycling event, demand reductions average 365.5 MW across the dispatch hours, as shown in Figure 2-3.
With longer events, reductions vary slightly across fifteen minute intervals but are generally larger when
ajr conditioner use is highest. The reduction capability is lowest, averaging 221.8 MW across three
dispatch hours, when less extensive load control strategies, such as 50% cycling, are employed, as show in
Figure 2-4.
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Figure 2-3: Demand Reduction Capability on a 102°F with 64% Cycling

INPUTS Event Window Avg. Impacts

1 True Cycle ' 64 ! Load without DR 2.32 kW per device
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Figure 2-4: Demand Reduction Capability on a 102°F using 50% Cycling

INPUTS tvent Window Avg: Impacts
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2.6 Demand Reduction Capability by Temperature, Cycling Strategy, and
Event Start Time

Table 2-1 summarizes the estimated demand reduction for 100% emergency shed by event start time,
and daily maximum system temperature, assuming a one hour event. Table 2-2 summarizes similar
information for non-emergency dispatch operations assuming a threé hour event. Most non-emergency
operations start at 3pm or 4 pm. All estimated impacts exclude the 30 minute periods when the 64% and
50% cycling are randomly phased in and phased out. In practice, event day impacts may vary due to
unigue weather patterns or day characteristics.
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Table 2-1: Emergency Shed Per Device Demand Impacts by Temperature and Event Start

_ Start Time (1 Hour Event)*

True Cycle Daily Max (F)

i —— i i b s e

12PM © 1Pm | 2Pm |
74 -0.16 -0.20 -0.25 -0.26 -0.28 0.28
76 021 027 032 037 040 038
78 -0.22 -0.28 -0.37 -0.41 -0.44 -0.42
80 -0.28 0.37 047 -0.52 055 -0.53
a2 034 -0.45 057 0.63 .0.68 -0.65
84 .0.45 .0.58 -0.69 0.75 _0.80 074
86 056 071 0.82 -0.89 093 087
160 88 -0.69 0.84 0.56 -1.02 106 .0.99
90 -0.77 -0.94 -1.06 -1.13 -1.17 -1.08
32 091 -1.09 121 1.27 1.29 118
94 -1.01 119 131 1,37 140 131
95 -1.14 -1.33 -1.45 -1.51 -1.54 -1.45
98 -1.19 -1.41 -1.53 -1.60 -1.64 -1.62 -1.53
100 134 157 170 -1.79 183 181 170
102 135 -1.59 1.69 1.30 187 -1.86 -1.79

Table 2-2: Non-Emergency Dispatch Per Device Demand Impacts by Temperature and Event Start

. . _||' Start Time {3 Hour Event}*
True Cyde Daify Max (F) o jiaperigds

I 12PM 1M | 2PM | 3PM

74 -0.07 -0.08 -0.09 -0.10 -0.10 -0.10 -0.10
76 -0.09 -0.12 -0.14 -0.15 -0.15 -0.14 -0.13
78 -0.10 -0.13 -0.15 -0.17 -0.17 -0.16 -0.14
80 -0.13 -0.17 -0.20 -0.22 -0.22 -0.20 -0.18
82 -0.17 -0.21 -0.25 -0.28 -0.28 -0.26 -0.23
34 -0.21 -0.27 -0.31 -0.33 -0.33 -0.30 -0.26
86 .27 -0.33 -0.37 -0.39 -0.3% -0.36 -0.31
50 88 -0.32 -0.39 -0.43 -0.46 -0.45 -0.41 -0.35
90 -0.37 -0.44 -0.49 -0.51 -0.50 -0.46 -0.39
92 -0.44 -0.52 -0.56 -0.58 -0.56 -0.51 -0.43
94 -0.48 -0.56 -0.61 -0.63 -0.62 -0.57 -0.48
96 -0.55 -0.64 -0.69 -0.71 -0.70 -0.64 -0.54
98 -0.58 -0.68 -0.74 -0.76 -0.75 -0.69 -0.58
100 -0.65 -0.77 -0.84 -0.87 -0.85 -0.76 -0.64
102 -0.65 -0.76 -0.84 -0.89 -0.88 -0.82 -0.69
74 -0.07 -0.08 -0.08 -0.09 -0.09 -0.09 -0.05
76 -0.10 -0.11 -0.13 -0.14 -0.14 -0.13 -0.12
78 -0.10 -0.12 -0.14 -0.15 -0.15 -0.14 -0.13
80 -0.14 -0.17 -0.19 -0.20 -0.20 -0.19 -0.18
82 -0.18 -0.22 -0.24 -0.26 -0.26 -0.25 -0.22
84 -0.25 -0.29 -0.32 -0.33 -0.23 -031 -0.28
86 -0.33 -0.38 -0.41 -0.43 -0.42 -0.40 -0.36
64 88 -0.44 -0.49 -0.52 -0.54 -0.53 -0.51 -0.46
S0 -0.51 -0.57 -0.61 -0.62 -0.62 -0.59 -0.53
52 -0.64 -0.70 -0.74 -0.75 -0.73 -0.69 -0.63
54 -0.76 -0.83 -0.87 -0.88 -0.87 -0.83 -0.76
56 -0.90 -0.58 -1.02 -1.04 -1.03 -0.98 -0.90
98 -0.99 -1.07 -1.12 -1.14 -1.13 -1.08 -0.98
100 -1.21 -1.32 -1.38 -1.40 -1.38 -1.31 -1.19
102 -1.25 -1.36 -1.42 -1.46 -1.46 -1.40 -1.28

*Estimates exclude 30 minute phase in period and reflect the average reduction expected for the event
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Figure 2-5 provides a visual summary of the reduction capability for a one hour event by cycling strategy
and start time. As expected, reductions are larger with hotter temperatures and more aggressive load
control aperations. The start time also influences the magnitude of reductions which, generally, are larger
during hours when air conditioner [oads are highest. Appendix B includes the dermand reduction
capability for a range of event durations,

Figure 2-5: Per Device Demand Impacts by Cycling Strategy, Temperature Conditions, and Event Start
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Key Findings

Key findings from the development of the time temperature matrix include:

While emergency operations are rare and ideally avoided, they represent the full demand
reduction capability of Power Manager;

Not only do Power Manager demand reductions grow on a percentage basis with hotter weather
and with deeper cycling, but se do the air conditioner loads available for curtailment;

If 100% emergency shed becomes necessary on a 102°F day, Power Manager can deliver 1.87 kw/
of demand reductions per device or 2.22 kW per household;

Because there are approximately 250,400 devices, the expected aggregate reductions total 467
MW:

Reductions are larger with hotter temperatures and more aggressive load control operations; and

The event start time also influences the magnitude of reductions which, generally, are larger
during hours when air conditioner loads are highest.
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The Duke Energy’s Power Manager is a voluntary demand
response program that provides incentives to residential
customers who allow Duke Energy to reduce the use of their
central air conditioners’ outdoor compressors and fans on

summer days with high energy usage. Events are typically
called on weekday afternoons to ensure power reliability
during high summer peak demand periods.

Date

May 1, 2018

Regionl(s)

Duke Energy Carolinas

Evaluation Period

DEC: Summer 2017

Total kW Savings

DEC: 1.87 kW of demand reduction or 2.22 kW per
household. Because there are approximately 250,400
devices, the expected aggregate reductions total is
467 MW,

Coincident kW Impact | DEC:
(net ex post)

Measure Life N/A
Net-to-Gross Ratio

Process Evaluation No

Previous Evaluation{s)

DEC: Duke Energy Carolinas Power Manager
Program April 11, 2017

' Nexanr

A key objective of the 2016 evaluation was to
quantify the relationship between demand
reductions, temperature, hour of day, and cycling
strategy—referred to as the time-tem perature
matrix. This tool is leveraged in this study to predict
the actual load reductions achieved during the 2017
Power Manager event, as well as the program
capability under extreme conditions. In order

to develop the time-temperature matrix, the 2016
events were intentionally called for a range of
different temperatures, under different cycling
strategies and for different dispatch data. The data
collected on the weather sensitivity of air
conditioner load and the reductions cbserved for
events tested were used to develop estimates of
demand reduction for a range of temperatures,
including the 102°F conditions that drive resource
planning.

15

OFFICIAL COPY

Jul 12 2019



Evans Exhibit D

Page 16 of 29
Docket No. E-7, Sub 1192

Regression Models Tested

Appendix A Regression Models Tested

All regression models were performed and the average customer loads throughout the summer using
15 minute Interval data. The same sample of customers was analyzed using whole house interval and air
conditioner end use data. The analysis only included days when maximum temperature exceeded 75°F.

For the individual event day impacts (ex post), the regression equation took the general ferm of Equation
1, which will be estimated using a dataset made up of hourly observations of the average load in the
M&YV sample. Equation 2 describes the model used to estimate average event impacts for the general
population events. The average event impacts were estimated separately to account for the effect of
repeated events on confidence intervals.

Equation 1 and Equation 2 represent a within-subjects approach in which the observations on nonevent
days are used to predict the counterfactual load for Power Manager customers on event days. A few
points are noteworthy. The models were run separately for each 15 minute interval {equivalent to a

fully interacted model) to account for occupancy patterns and produce different weather coefficients

and constants. The only component that varied across the 10 models tested was how the weather
variables were specified. Table A-1 shows the weather variables and explains the underlying concept

for each model tested. To improve precision, same-day loads for the pre-event hours of 11am to 1pm
were included to capture any differences between event and nonevent days that are not reflected in the
model. The pre-event same day load variable functions as a same-day adjustment and is included because
customers are not notified of the event in advance.

Equation 1: Ex Post Regression Model Individual Events

J 7
kW, ; = a; + Z bijevent,; + ¢ - preeventkW, + d; - weather;, + Z e; ydayofweek; ;
j=1 k=1
10
+ Z fiymonth, + &,
=5

Equation 2: Ex Post Regression Model Average Event (General Population Events)

7
kWy; = a; + b;avgevent, + c - preeventkW, + d; - weather;; + Z b; pdayofweek; «
k=1

10
+ z foymonth, + &,
=5
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Where:
a Is the constant or intercept
by; Represents the event effect of Power Manager during each interval, i, and each event day,
J
c-f Are other model coefficients
ikl i, k and I are indicators that represent individual 15 minute intervals (96 in a day), days of
the week, and months of the year
t Represents each date in the analysis dataset
event Is a binary variable indicating whether Power Manager was dispatched on that day
preeventKW Represents the same-day [oads for the pre-event hours of 11am to 1pm. The variable
functions as a same-day adjustment and is included because customers are not notified
of the event in advance
weather 10 different ways to specify if weather was tested. Those are detailed in Table A-1
davofweek Are a set of mutually exclusive binary variables to capture day of week effects
month Are a set of mutually exclusive binary variablas to capture monthly or seasonal effects
£ Represents the error term
Table A-1: Weather Variables by Model Tested
Model  Weather variables Concept
1 Cooling Degree Hour Base | The same hour temperature drives electricity use but air conditioner loads are
70°F (CDH) only linear when temperatures are above 70°F
2 Cocling Degree Day Base The overall daily average temperature drives electricity use but air conditioner
65°F (CDD) loads are only linear when average daily temperatures exceed 65°F
3 Daily Maximum The daily maximum temperature drives air conditioner electricity use
Temperature
4 Average temperature over | Heat buildup over the 24 hours immediately prior to time period drives
the 24 hours immediately | electricity use
pricr
5 CDH and CDD Both the daily average temperatures and same hour temperatures drive air
conditioner electricity use
6 Same hour CDH and Airconditioner use if influenced both by the temperature during that hour and
average temperature by average temperature over the 24 hours immediately prior
over the 24 hours
immediately prior
7 Same hour CDH and Air conditioner use if influenced both by the temperature during that hour and
average CDH over the 6 by heat buildup, as measured by CDH, over the & hours immediately prior
hours immediately prior
8 Same hour CDH and Air conditioner use if influenced both by the temperature during that hour and
average CDH over the 12 by heat buildup, as measured by CDH, over the 12 hours immediately prior
hours immediately prior
9 Same hour CDH and Air conditioner use if influenced both by the temperature during that hour and
average CDH over the 18 by heat buildup, as measured by CDH, over the 18 hours immediately prior
hours immediately prior
10 Same hour CDH and Air conditioner use if influenced both by the temperature during that hour and

average CDH over the 24
hours immediately prior

by heat buildup, as measured by CDH, over the 24 hours immediately prior

' Nexanr
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Per Device Demand Reduction Tables

Table B-2: 2 Hour Event Per Device Demand Impacts by Cycling Strategy, Temperature, and Event Start

Start Time (2 Hour Event}*
ot ele T

1
True Cycle ;  Daily Max (F}

74 -0.06 -0.08 -0.10 -0.10 -0.11 -0.11 -0.10
76 0.09 011 014 015 {016 016 -0.14
78 -0.09 -0.12 -0.15 -0.17 -0.18 -0.18 -0.16
80 -0.12 -0.16 -0.20 -0.22 -0.23 -0.23 -0.20
82 -0.15 -0.20 -0.25 -0.28 -0.30 -0.29 -0.25
84 -0.19 -0.26 031 -0.34 -0.35 034 -0.29
86 -0.24 -0.32 -0.37 -0.40 -0.42 -0.40 -0.35
50 88 -0.30 -0.38 -0.44 -047 -0.48 -0.46 -0.40
90 -0.34 -0.43 0.4 -0.53 -0.54 0.51 -0.45
92 -0.41 -0.51 057 -0.60 -0.60 0.56 -0.49
94 -0.45 -0.55 -0.62 -0.65 -0.66 -0.62 -0.55
96 -0.52 -0.63 -0.70 -0.74 -0.74 071 -0.62
98 -0.55 -0.67 075 -0.79 -0.80 -0.76 -0.67
100 -0.62 -0.75 -0.84 -0.90 091 -0.85 -0.74
102 -0.62 -0.75 -0.83 -0.91 -0.93 -0.90 -0.80
74 -0.06 -0.08 -0.08 -0.09 0.10 -0.10 -0.09
76 0.09 -0.11 -0.13 -0.14 -0.15 0.14 013
78 -0.09 -0.12 0.14 -0.15 016 -0.15 -0.14
80 013 -0.16 -0.19 -0.20 021 -0.21 -0.19
82 -0.16 -0.21 -0.24 -0.26 -0.27 -0.26 -0.24
84 0.23 -0.28 0.31 -0.33 -0.34 -0.33 -0.30
86 40.31 -0.37 0.41 -0.43 -0.44 -0.43 -0.39
64 88 041 -0.48 052 -0.54 -055 0.54 -0.50
80 -0.49 -0.56 -0.61 063 0.64 -0.62 -0.57
92 -0.61 -0.69 0.74 -0.76 -0.76 -0.73 -0.67
94 0.73 0.82 -0.87 -0.89 -0.90 -0.87 -0.82
96 -0.87 -0.97 -1.02 -1.05 -1.06 -1.03 -0.96
98 -0.95 -1.06 -1.12 -1.15 -1.16 -1.13 -1.06
100 -1.17 -1.30 -1.37 -1.42 -1.42 -1.38 -1.28
102 1.21 1,33 141 -1.47 -1.49 -1.46 -1.38
74 0.18 -0.23 -0.25 -0.27 -0.29 -0.29 -0.27
76 -0.24 -0,30 -0.36 -0.39 -0.41 -0.40 -0.36
78 -0.25 -0.32 -0.39 -043 7 -0.45 -0.44 -0.40
80 033 -0.42 -0.49 -0.54 -0.56 -0.55 -0.50
82 -0.40 051 -0.60 -0.66 -0.69 -0.67 -0.61
824 -0.51 -0.63 -0.72 -0.77 -0.80 -0.77 -0.70
86 -0.63 -0.76 -0.86 -0.91 093 -0.90 -0.82
100 88 06.77 -0.80 -0.99 -1.04 -1.05 -1.02 -0.94
90 -0.86 -1.00 -1.10 -1.15 -1.16 -1z -1.02
92 -1.00 -1.15 -1.24 -1.28 -1.28 -1.22 -1.12
94 -1.10 -1.25 -1.34 -1.39 -1.39 -1.35 -1.25
96 -1.23 -1.39 -1.48 -1.53 -1.54 -1.49 -1.38
98 -1.30 -1.47 -157 -1.62 -1.63 -1.58 -1.46
100 -1.46 -1.63 -1.74 -1.81 -1.82 -1.75 -1.61
102 -1.47 -1.64 -1.75 -1.83 -1.86 -1.82 -1.70

*Estimates exclude 30 minute phase in period and reflect the average reduction expected for the event
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Per Device Demand Reduction Tables

Table B-3: Three Hour Event Per Device Demand impacts by Cycling Strategy,
Temperature, and Event Start
Start Time (3 Hour Event)*

True.Cycle Daily Max {F)

] iem 1 o2pm
74 -0.07 -0.08 -0.09 -0.10 -0.10 -0,10 -0.10
76 -0.09 0.12 0.14 -0.15 -0.15 -0.14 -0.13
78 -0.10 -0.13 -0.15 -0.17 -0.17 -0.16 -0.14
80 -0.13 0.17 -0.20 -0.22 -0.22 -0.20 -0.18
82 017 0.21 -0.25 -0.28 -0.28 -0.26 -0.23
84 -0.21 -0.27 -0.31 -0.33 -0.33 -0.20 -0.26
86 -0.27 -0.33 -0.37 -0.39 -0.39 -0.36 -0.31
50 88 032 -0.39 -0.43 -0.46 -0.45 -0.41 -0.35
50 037 0.44 -0.49 051 -0.50 -0.46 -0.39
92 -0.44 -0.52 -0.56 -0.58 -0.56 -0.51 -0.43
94 -0.48 0.56 -0.61 -0.63 -0.62 -0.57 -0.48
55 -0.55 -0.64 0.6 -0.71 -0.70 -0.64 -0.54
98 -0.58 -0.68 -0.74 -0.76 -0.75 -0.69 -0.58
100 -0.65 0.77 -0.84 -0.87 -0.85 -0.76 -0.64
102 -0.65 -0.76 -0.84 -0.89 -0.88 -0.82 -0.69
74 -0.07 -0.08 -0.08 -0.09 -0.09 -0.09 -0.09
76 -0.10 -0.11 -0.13 -0.14 -0.14 -0.13 -0.12
78 -0.10 -0.12 -0.14 -0.15 -0.15 -0.14 -0.13
80 -0.14 -0.17 -0.19 -0.20 -0.20 -0.19 -0.18
82 -0.18 -0.22 -0.24 -0.26 -0.26 -0.25 -0.22
84 0.25 -0.29 -0.32 -0.33 -0.33 -0.31 -0.28
86 -0.33 -0.38 -0.41 -0.43 -0.42 -0.40 -0.36
64 88 -0.44 -0.49 -0.52 -0.54 -0.53 -0.51 -0.46
50 -0.51 -0.57 -0.61 -0.62 -0.62 -0.59 -0.53
92 -0.64 -0.70 -0.74 -0.75 -0.73 -0.69 -0.63
94 -0.76 -0.83 -0.87 -0.88 -0.87 -0.83 -0.76
56 -0.90 -0.98 -1.02 -1.04 -1.03 -0.98 -0.90
98 -0.99 -1.07 -1.12 -114 -113 -1.08 -0.98
160 -1.21 -1.32 -1.38 -140 | -138 -1.31 -1.19
102 -1.25 -1.36 -1.42 -1.46 -1.46 -1.40 -1.28
74 -0.20 -0.24 -0.26 -0.28 -0.29 -0.28 -0.27
76 -0.27 -0.33 -0.37 -0.40 -0.40 -0.38 -0.35
78 -0.29 -0.35 -0.41 -0.44 -0.44 -0.42 -0.38
80 -0.37 -0.45 -0.51 -0.55 -0.55 -0.52 -0.47
82 -0.45 -0.55 -0.63 -0.67 -0.67 -0.64 -0.57
84 -0.57 -0.67 0.75 -0.78 -0.78 -0.73 -0.65
86 -0.70 -0.81 -0.88 -0.91 -0.91 -0.85 -0.76
100 88 -0.83 -0.94 -1.01 -1.04 -1.03 -0.98 -0.87
90 -0.93 -1.05 -1.12 -1.15 -1.13 -1.07 -0.96
92 -1.07 -1.19 -1.26 -1.27 -1.25 -1.16 -1.04
94 -1.17 -1.29 -1.36 -1.38 -1.37 -1.29 -1.17
9% -1.30 -1.43 -1.50 -1.53 -1.51 -1.43 -1.29
98 -1.38 -1.51 -1.59 -1.62 -1.60 -1.51 -1.36
100 -1.54 -1.69 -1.77 -1.81 -1.78 -1.67 -1.50
102 -1.54 -1.69 -1.79 -1.84 -1.84 -1.75 -1.59

*Estimates exclude 30 minute phase in period and reflect the average reduction expected for the event
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Per Device Demand Reduction Tables

Tabhle B-4: Four Hour Event Per Device Demand Impacts by Cycling Strategy, Temperature, and Event Start

True Cycle Daily Max {F) —..

74 -0.07 -0.08 -0.09 -0.10 -0.10 -0.10 -0.09
76 -0.10 -0.12 -0.14 -0.14 -0.14 -0.13 -0.12
73 -0.11 -0.13 -0.15 -0.16 -0.16 -0.15 -0.13
80 -0.14 -0.17 -0.20 -0.21 -0.20 -0.18 -0.16
82 -0.18 -0.22 -0.25 -0.26 -0.26 -0.23 -0.20
84 -0.23 0,27 -0.30 -0.31 -0.30 -0.27 -0.23.
86 -0.28 -0.33 -0.36 -0.37 -0.36 -0.32 -0.27
50 88 -0.34 -0.39 -0.42 -0.43 041 -0.37 -0.31
20 -0.38 -0.44 -0.48 -0.48 -0.46 -0.41 -0.35°
92 -0.45 -0.52 -0.55 -0.54 -0.51 -0.45 -0.38
94 -0.49 -0.56 -0.59 -0.60 -0.57 -0.50 -0.42
96 -0.56 -0.63 -0.67 -0.67 -0.64 -0.57 -0.47 )

98 -0.60 -0.68 -0.72 -0.72 -0.69 -0.61 -0.51
100 -0.68 -0.77 -0.82 -0.82 -0.77 -0.67 -0.55
102 -0.67 -0.77 -0.83 -0.85 -0.81 0.72 -0.60
74 -0.07 -0.08 -0.08 -0.09 -0.08 -0.09 -0.08
76 -0.10 -0.12 -0.13 -0.13 -0.13 -0.13 -0.12
78 -0.11 -0.13 -0.14 -(.14 -0.14 -0.14 -0.12
80 -0.15 -0.17 -0.19 -0.19 -0.1% -0.18 -0.16
82 -0.19 -0.22 -0.24 -0.25 -0.25 -0.23 -0.21
84 -0.26 -0.29 -0.31 -0.32 -0.31 -0.29 -0.26
86 -0.35 -0.38 -0.41 -0.41 -0.40 -0.37 -0.34
64 88 -0.45 -0.49 -0.52 -0.52 -0.51 -0.47 -0.43
90 -0.53 -0.58 -0.60 -0.61 -0.58 -0.55 -0.50
92 -0.65 -0.70 .73 -0.72 -0.70 -0.65 -0.58
EL] -0.78 -0.83 -0.86 -0.86 -0.84 -0.78 -0.71
96 -0.92 -0.98 -1.02 -1.02 -0.99 -0.92 -0.84
98 -1.01 -1.08 -1.12 -1.12 -1.05 -1.01 -0.92
100 -1.24 -1.33 -1.37 -1.37 -1.33 -1.24 -1.11
102 -1.28 -1.37 -1.42 -1.44 -1.41 -1.32 -1.20
74 -0.22 -0.25 -0.27 -0.28 -0.28 -0.27 -0.26
76 -0.30 -0.35 -0.38 -0.39 -0.39 -0.37 -0.34
78 -0.32 -0.37 -0.42 -0.43 -0.42 -0.40 -0.36
80 -0.41 -0.48 -0.53 -0.54 -0.53 -0.49 -0.44
82 -0.50 -0.58 -0.64 -0.66 -0.65 -0.60 -0.53
84 -0.62 -0.70 -0.76 -0.77 -0.75 -0.69 -0.60
86 -0.74 -0.84 -0.89 -0.90 -0.87 -0.80 -0.71
100 38 -0.88 -0.97 -1.02 -1.03 -1.00 -0.92 -0.82
90 -0.98, -1.08 -1.13 -1.13 -1.09 -1.01 -0.90
92 ' -1.12 -1.22 -1.26 -1.25 -1.20 -1.10 -0.98
94 -1.22 -1.32 -1.37 -1.37 -1.32 -1.22 -1.09
96 -1.36 -1.46 -1.51 -1.51 -1.46 -1.35 -1.20
98 -1.43 -1.54 -1.60 -1.60 -1.54 -1.43 -1.27
100 -1.60 -1.72 -1.78 -1.78 -1.71 -1.58 -1.40
102 -1.61 -1.74 -1.80 -1.83 -1.78 -1.65 -1.48

*Estimates exclude 30 minute phase in period and reflect the average reduction expected for the event
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Per Device Demand Reduction Tables

Table B-5: Five Hour Event Per Device Demand Impacts by Cycling Strategy, Temperature, and Event Start

Start Time (5 Hour Event)*

True Cycle M Daily Max {F} e e e ——
i .
74 -0.07 -0.08 -0.09 -0.09 -0.09 -0.09 -0.09
76 -0.10 012 013 -0.13 .0.13 -0.12 -0.11
78 011 0,13 -0.14 -0.15 -0.14 -0.13 0.12
80 -0.15 -0.17 -0.19 -0.19 -0.18 -0.17 0.14
82 -0.19 0.22 0.24 -0.24 -0.23 -0.21 -0.18
84 -0.23 0.27 -0.29 -0,29 -0.27 024 -0.20.
86 0.29 033 035 -0.34 -0.32 -0.28 -0.24
50 88 034 -0.39 041 -0.40 037 033 -0.28
90 039 -0.44 -0.46 -0.45 -0.41 -0.36 031
92 -0.46 -0.50 -0.52 -0.50 -0.46 -0.40 033
94 -0.50 -0.55 -0.57 -0.55 -0.51 045 -0.37
96 -0.56 -0.62 -0.64 -0.62 -0.57 -0.50 041
98 -0.60 -0.67 -0.69 -0.67 -0.62 -0.54 D44
100 -0.68 -0.76 -0.78 -0.76 -0.69 -0.59 0.48
102 -0.68 -0.76 -0.80 -0.79 -0.73 .0.63 -0.52
74 0.07 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08
76 -0.11 012 .0.13 0,13 -0.13 -0.12 011
78 0.11 -0.13 -0.14 -0.14 -0.13 0.13 012
80 -0.16 -0.17 -0.19 0,19 -0.18 0,17 0.15
82 -0.20 -0.22 -0.24 -0.24 -0.23 -0.21 -0.15
84 0.27 -0.29 -0.31 -0.31 -0.29 -0.27 0.24
86 -0.35 -0.38 -0.40 -0.40 -0.38 0.35 0.31
64 83 046 -0.49 051 -0.50 -0.48 -0.44 0.40
90 -0.54 -0.58 -0.59 -0.58 -0.56 -0.51 0.46
92 -0.66 -0.70 -0.71 -0.70 -0.66 -0.61 0.54
94 -0.79 -0.83 -0.84 -0.83 -0.79 -0.73 0.66
96 -0.93 -0.98 -1.00 -0.98 -0.94 0.87 -0.78 }
’ 98 -1.02 -1.08 -1.10 -1.08 -1.03 -0.95 0.86
100 -1.26 -1.33 -1.34 -1.32 -1.26 -1.16 -1.04
102 -1.30 -1.37 -1.40 -1.39 -1.33 -1.24 -1.11
74 -0.23 -0.26 -0.27 -0.28 -0.27 027 0.26
76 0.32 -0.36 -0.38 -0.38 -0.38 -0.36 -0.33
78 -0.34 -0.39 -0.42 -0.42 -0.41 -0.38 0.34
80 -0.44 -0.50 -0.53 -0.53 -0.50 047
82 -0.54 -0.61 -0.64 -0.64 -0.61 -0.56 0.49
84 -0.65 -0.72 -0.76 -0.75 071 0.64 -0.56
86 0.78 -0.85 -0.89 -0.88 -0.83 0.75 0,66
100 B8 -0.91 -0.99 -1.02 -1.00 -0.95 -0.87 " 0.77
90 -1.02 -1.09 -1.12 -1.10 -1.04 -0.95 -0.84
92 -1.16 -1.23 .24 -1.21 -1.14 -1.03 091
94 -1.26 -1.33 -1.36 -1.33 -1.26 -1.15 -1.02
9 -1.39 -1.47 -1.50 -1.47 -1.39 -1.27 113
98 147 -1.56 -1.58 -1.55 -1.47 -1.34 -1.20
100 -1.64 -1.74 -176 -1.73 -1.63 -1.48 132
102 -1.66 -1.76 -1.80 -1.78 -1.70 -1.56 -1.38
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Appendix C 2016 Power Manager Evaluation

In 2016, a sample of 122 Power Manager participants were selected for inclusion in Nexant's impact
evaluation, comprising a total of 144 end use (AC) loggers. Nexant compiled end use data from the 144
loggers and assessed it for quality and completeness. Of the 144 devices installed, 119 loggers returned
usable end use data, making up the final impact analysis dataset.

Nexant isolated customers’ AC system loads during peak hours {3:30 to 6:00pm) on nonevent days with
high average temperatures in arder to examine typical AC loads on hot summer days. These are generally
analogous to event days and provide a reasonable estimate of what customer AC loads would have been
in the absence of a curtailment event. Figure C-1 shows the distribution of average customer loads (kw)
during peak hours on nonevent days. Roughly 45% of sampled customers use more than 1.5 kW of AC
load under these typical event conditions.

Figure C-1: Distribution of Air Conditioner Peak Period Loads

Duke Carolinas Distribution of AC loads per household
Control day loads

: . . . . 40
i . |
SE eSS —— 135

Over 45% of
cusiomers use over
1.5 kW of AC load [y y-

80 90 100

0 10 20

30 40 50 60 70
% of Customers (Ranked Based on Peak Load)

One of the advantages of end use data collection is the ability to assess whether customers use their
air conditioners during key hours on hotter days. By design, events were not called on all of the hottest
summer days, enabling Nexant to assess typical air conditioner use absent load curtailment events. A
total of 47 nonevent days were identified having daily maximum temperatures exceeding 86°F and an
average daily maximum temperature of 30°F, compared to an average maximum temperature of 92°F
for actual event days.

Figure C-1 shows the distribution of average air conditioner unit demand during peak hours across
sampled customers on nonevent days. Nexant isolated the hours 4 to 6pm to generate the distribution
as this period aligns with the timing for most Power Manager events. Power Manager participants’ air
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conditioner use varies substantially, reflecting different occupancy schedules, comfort preferences, and
thermostat settings. Roughly 45% of air conditioner loads exceed 1.5 kW during peak hours. As with any
program, consumption varies by customer for a variety of reasons. A portion of enrolled customers use
little or no air conditioning during late afternoon hours on hotter days. These customers are, in essence,
free riders since they receive the participation incentive without providing AC load for curtailment.
However, the bulk of the costs for recruitment, equipment, and installation have already been sunk

for these customers and, as a result, removing them from the program may not substantially improve
cost effectiveness.

Nexant then categorized customers into deciles by average daily loads on nonevent days. This process
allows for more targeted consideration of customers that typically use either extremely high or extremely
low loads during event-like conditions. Figure C-2 shows average AC load shapes by decile for sampled
participants on nonevent days that are comparable to event days. Despite the general size of AC loads,
some customers have small AC loads during peak hours. In general, customers that make up these

lower deciles are not ideal candidates for program participation due to relatively low potential for

load shed impacts.

Figure C-2: Air Conditioner End Use Hourly Loads by Size Decile

Average control day
I T B
. ;

Avold enrolling
customers.that use
too little AC load

Bottom 10th
10-20th
20-30th
30-40th
40-50th
50-60th
60-70th
70-80th
80-90th

Top 10th

it ririlnl

n — = "= ) ‘7-__._.—4_“__“...5 —i0.0
12 AM 3AM 6 AM 9 AM 12 PM 3PM 6 PM 9pPM 12 AM

in 2016, Duke Energy Carolinas dispatched Power Manager events 14 times. Some of these events
involved dispatching all of the customers enrolled in the program, while other events were only called
for customers in the research group in order to provide data for this analysis. By design, events included
a wide range of dispatch hours, weather conditions, and control levels. Both test events of the 100%
emergency shed lasted 20 minutes; and, all systems were affected simultaneously at the outset of the
event window. All of the 50% and 64% cycling events were called at 1:30 pm, 2:30 pm, or 3:30 pm and'
lasted either 2.5 hours or 3.5 hours. Control of affected air conditioning units was phased.in at random
over the first 30 minutes of each event, Likewise, the last 30 minutes of these events allowed air
conditioning units to resume normal operations in the order they were first controlled. The demand
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reductions reported in this report for 50% and 64% cycling events exclude the random phase-in and
phase-out periods of each event because those periods do not reflect demand reductions when all units
are being cycled. Table C-1 lists the events that were called during the summer of 2016.

Table C-1: 2016 Event Operations and Characteristics

TrueCycle Level Start Time End Time Temperature # of Customers
" 7/20/2016 ; 3:30 PM 6:00 PM 91.0 ~120 :
9/6/2016 1:30 PM ! 4:00 PM 90.3 ~120 !
50% — : _ - - - -~|
‘ 9/8/2016 ‘ 3:30 PM | 6:00 PM ! 93.0 : 189,605
. - —t —— e ]
- 5/14/2016 . 3:30 PM = 6:00 PM 90.7 ~120 .
— e e e —_— + !
6/16/2016 1:30 PM 4:00 PM 94.0 ~120 !
6/23/2016 ! 2:30 PM 1 5:00 PM 94.0 ! 185,928 i
P e , - - R B
' 7/8/2016 ! 3:30 PM ' 6:00 PM 95.2 ~120 !
L T -y e oo T Lo AR
‘ . 7/14{2016 2:30 PM 6:00 PM 95.7 ' 186,744 '
' 64% i - - - - - —_—— e — - o e - - . = =
L 8f12/20016 . 3:30 PM | 6:00 PM 89.7 . ~120 ‘
b - - =} S I R T
‘ | 8/31/2016 ! 3:30 PM | 6:00 PM 90.0 ~130 1,
i + _———— - — + - 1
: . 9/15/2016 ' 1:30PM 4:00 PM 89.0 ~120 '
—_— e ——— ———— ——— ———— —— _—— ——— -— ——— — _I
. 9/19/2016 ! 2:30 PM 6:00 PM 86.7 190,564 1
; —- fr - - - - --
I 8262016 4:00 PM [ 4:20 PM 93.9 ~120 -
100% ————— e — - - ——— T
: ' 9/7/2016 5:00 PM ' 5:20 PM

—— . — _— ————— e e - 1

917 ~120 !

In comparison to the immediately prior 10 years, 2016 was neither extremely hot nor cool for DEC
territory. Figure C-3 shows how the maximum temperature in 2016 compares to historical hourly
temperatures for the weekday with the highest daily maximum temperature. The peak day temperatures,

however, fell short of the 102°F used for planning.
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Figure C-3: Comparison of 2016 Maximum Temperature to Historical Years (2006-2016)

Temperature profile for hottest day each year {Daily Max Temperature)
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A key ohjective of the 2016 evaluation was to quantify the relationship between demand reductions,
temperature, hour of day, and cycling strategy—referred to as the time-temperature matrix. By design,

a large number of events were called under different weather conditions, for different dispatch windows,
using various cycling strategies so that demand reduction capability could be estimated for a wide range
of operating and planning conditions. The tool that was created using 2016 event data was then applied
to 2017 event conditions to predict load reductions that were achieved during those events.

The tool was also used to predict load reduction capability under extreme weather conditions, defined as
a 102°F day. Weather conditions vary substantially from year to year as shown earlier in Figure C-3.
Because 2016 conditions did not approach the 102°F conditions Duke Carolinas has previously
experienced multiple times, the reductions capability had to be estimated based on the data available.

Figure C-4 illustrates the essential trends and challenges. Not only do Power Manager demand reductions
grow on a percentage basis with hotter weather and with deeper cycling, but so do the air conditioner
loads available for curtailment. The implication is that larger percent reductions are attainable from larger
loads when temperatures are hotter. However, producing estimates of the reduction capability for 102°F,
unavoidably requires extrapolation of patterns observed in 2016 to conditions that were hotter than
those experienced in 2016.
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Figure C-4: Both Air Conditioning Loads and Percent Demand Reductions are Weather Sensitive

Weather sensitivity of % Irpacts Weather sensitivity of AC loads
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Econometric Event % Post-event Pre-event

2016 AC.end use
data

End use load

estimates
by hour for 10 years —
1314 hotter days

Figure C-5: Time Temperature Matrix Development Process
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Figure C-5 illustrates the process used to estimate the demand reduction capability under
various conditions:

Estimates of air conditioner loads were developed using the 2016 air conditioner end use

data and using the same regression models usad to estimate impacts. All weekdays with daily
maximum temperatures above 75°F were included in the models. The models were used to
estimate air conditioner load patterns for 1,314 days in 10 years. Because the models were
based on 2016 data, they reflect current usage patterns and levels of efficiency. The 2016 air
conditioner patterns were applied to actual weather patterns exper:enced in past 10 years and
not hypothetical weather patterns.

Estimates of the percent reductions were based on three distinct econemetric models of load
control phase in, percent reductions during the event, and post-event snapback. The models
were based on the percent impacts and temperatures experienced during 2016 events.

Atotal of 105 scenarios were develop to reflect various cycllng/control strategies, event dispatch
times, and event lengths. \

Estimated impacts per device were produced. This was done by combining the estimated air |

conditioner loads, estimated percent reductions, and dispatch scenarios. The process produced
estimated hourly impacts for each of 1,314 hotter weekdays in 2006-2016 under 105 scenario':s
each.
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= Multiple days in narrow temperature bins were averaged to produce an expected reduction
profile. Days with the similar daily maximum temperature can have distinct temperature profiles
and the heat buildup influenced the amount of air conditioner load.
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Executive Summary

Duke Energy Carolinas {DEC) engaged Cadmus, along with NORESCO and BuildingMetrics {the evaluation
team), to perform an impact evaluation of the Smart $aver® Custom Incentive Program {Custom
Program). The team evaluated 374 program participant applications that were paid an incentive from
January 2014 through December 2015.

The evaluation team performed the impact analysis by conducting site measurement and verification
{M&V] for a sample of 29 program participant applications. We calculated average electric energy
savings and demand reduction realization rates for sampled applications. We used the realization rates
to extrapolate the M&V results to the entire population of participants.

The team conducted verification site visits in three phases, TecMarket Works {along with NORESCO and
BuildingMetrics) completed phase 1 site visits and prepared M&V reports for elght program participant
applications in the winter of 2014, In March 2015, the contract was transferred to Cadmus. Cadmus
completed phase 2 site visits at 11 projects during the winter of 2016, and phase 3 site visits at 10
projects during the summer of 2016. This report describes the results of the evalvation based on
combined verification efforts.

Impact Evaluation Results

Table 1 shows tha program’s expected energy savings {those claimed prior to applying the realization
rate from the previous Evaluation, Measurement, and Verification study), evaluated gross and net
energy savings by project type.

Table 1. Total Program Expected, Evaluated Gross, and Net Energy Savings by Project Type

Gross Net
Population | Expected Realization Net-to-Gross ¢

Project Type Siza®® KWh Impact H Rate® Eva_luated Ratio Evaluatad { Deleted: 50% J

| | KWH Impact kwh lmpact [Deteted: mavra )

}-{VACE 41 59,740,357 , 59% | 35377874 _  ga% | 29717418 . (Detorad s9% }

Lighting 300 1 75226538 , 101%, | 75950346, _ o1% ]| ssuiesis| (Dot e ]

Process 36 | 35,500,097 , 77% | 21237074, 69%| Js79ass)” ~ (et 1978 —
Total*** 377 170,466,992 B1%,. _138,565294, 85%, ' 117,625 s_m,\ .

* Expected impact multiplied by the realization rate will not equal gross evaluated savings due to rounding. ' { Deleted: 74888 145 J

** The total number of applications evaluated is 374. However, three applications included multiple project \ i Deleted: 93% ]

types. { { Deleted: 65,645,575 ]

*** The row values may not add up to the totals due to rounding. ‘ (Defﬁd: 7% J

" [ Deleted: 77,237,074 ]

Table 2 and Tabte 3 show the expected, evaluated gross, net non-coincident peak (NCP, average annual [ Deleted: 73% ]

demand reduction) and summer coincident peak {CP, tie average summer peak demand reduction In [ Deleted: 19,883,064 ]

July, Monday through Friday, 4:00 p.m. to 5:00 p.m.) demand reductions for the program. ‘LDeIebed: 81% ]

( Deteted: 137,503,094 )

[Deteted: s2% ]

]
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Table 2. Total Program Expected, Evaluated Gross, and Net NCP Demand Reduction by Project Type
i Net
Evaluated
NCP kW
Impact

Expected
NCP kW
Impact

Gross Evaluated
NCP kW Impact |

Realization
Rate**

Population

Project. Type
! e Size*

Evans Exhibit H
Page 7 of 37

HVAC 40 11,327 57%, __ 68521 3%, 5420, | . {Deleted: 57%
Lighting 300 9,167 889%, | _ 8075, 919 2348 | ' [Deleted: 6452
Pracess G 5052 04%, _.a7s8l 69%| 3276 { Deleted: ss%
Total*** 376 25,546 78% _ 19275  B3%: 16044 [Deteted: 5,67

* 376 of the 377 prajects in the population had expected non-coincident peak demand reduction.
** Expected impact multiplied by the realization rate will not equal gross evaluated savings due to rounding.

e

[ Deleted: 87%

{ Deteted: 8020

Table 5 lists the sample periods and dates during which the team conducted evaluation activities, We
selected the verification samples based on expected project contribution to program energy savings to
meet the targeted relative pracision of +15% at a 90% confidence level.

)

)

_

)

)

_ )

**¥ The row values may not add up to the totals due to rounding. | [ Deleted: 53% J

{ [ Deteted: 7,53 ]

Table 3. Total Program Expected, Evaluated Gross, and Net CP Demand Reduction by Project Type v [Deteted: eax ]

Project Population | Expected CP | Realization Gros_s Evaluated CP NGet-to.- Net d [Delehed: A8 ]

Type Size* kW Impact Rate** kw Empact rolss Evaluated CP 1| Deleted: 73% ]

Ratio kW Impact Deleted: 3,456 ]

HVAC 29 5,537 85% | _ A73 | 84Y%, | /3,959, | 1 [Deleted: 7% )

Lighting 265 11,897 loa% . 12339 91%7 11,209 \ Deleted: 19,220 ]

Pracess 6 4,738 9% | . 4533 69% | Langifl = vy ]

Total*** 340 22,172 97%,, 21,584 _ 85%, 18,316, '['_ ted 1eem ]
* 340 of the 377 projects in the population had expected coincident peak demand reduction. ' -

** Expected impact multiplied by the realization rate will not equal gross evaluated savings due to rounding. " [_Delebed: B4 ]

*%* The row values may not add up to the totals due to rounding. 5, b [ Deleted: 4713 ]

| [Delehed: 88% ]

+ [ Deleted: 4,128 ]

Evaluation Parameters [ Deleted: 103% )

Table 4 lists the parameters reviewed in this evaluation. & [ Deteted: 12,303 ]

i 1 Deteted: 93% ]

Table 4. Evalvated Parameters with value, Units, and Achieved Precision and Confidence i [ Daleted: 11,342 ]

Evaluated Parameter | Gross Realization Rates | Confidence/Precision t ;[Delehed: 5% ]

Energy Saving (kWh) | 81% 90%/49% " [ Deleted: 2533 ]

Non-Cuincid.ent Peak Demand Reduction (kW) | 75% 909%/+21% &[ Deleted: 73% J

Coincident Peak Demand Reduction (kW) ! 97% 90%/+16% ;[:De;etgd: 3,300 J

)

)

)

J

i

{ Deteted: s7%

{ Defeted: 21,550

{ Deteted: sax

[ Deteted: 15,899
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Table 5. Sample Perlod Start and End and Dates Evaluation Activities Were Conducted

Evaluation Datas
» la Periaod* Total
Phase Component Sample Perio Conducted .
8

i Site Visits (TecMarket Works) January 2014 —June 2014 September 2014
2 Site Visits {Cadmus) January 2014 - June 2015 January 2016 11
3 Site Visits {Cadmus) January 2014 — December 2015 July 2016 10

* The sample period is based on the date the incentive was paid to the customer, as recorded in DEC's database.

Impact Evaluation Findings
The evaluation team identified the following key findings through this evaluation.

# The overall energy realization rate across all projects was 81%.

+ Lighting projects achieved the highest energy savings as compared to program estimates
(realization rate of 100%), whereas HVAC projects achieved the lowest energy savings as
compared to program estimates (realization rate of 55%). Industriai pracess projects had a 77%
energy saving realization rate.

« Lighting projects cantributed 54% of the total evaluated program energy savings. In general, the
discrepancies between expected and verified savings resulted from lower verified hours of use.

s« HVAC projects contributed 26% of the total evaluated program savings. In general, control
strategles that were suboptimal or not fully Implemented contributed to low realization rates.
Additionally, the evaluated loads were less than those projected in the program application
saving calculations.

e Process projects generated 20% of the evaluated program savings. Though most process
projects performed as expected, one large project had a 53% energy realization rate. The
evaluation team’s review revealed that the installed air compressors were not as efficient as
expected in the application saving calculations.

+ Twelve percent of the evaluated program savings are associated with freeriders. Spillover was

notincluded in the scope of the evaluation as it was expected to be minimal. Therefore, the
program net-to-gross ratio is 88%.
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Introduction and Purpose of Study

Description of Program

Through the Custom Program, DEC pravides incentives for its nonresidential customers who purchase
high-efficiency equipment. The program design is intended to complement the Smart $aver Prescriptive
Incentive Program {Prescriptive Program), through which DEC cffers incentives on preselected
measures. Customers who want to purchase measures that are not eligible for the Prescriptive Program
may apply for a rebate through the Custom Program, Custom Program participants must calculate their
proposed measures’ energy savings and include their estimate on the Custom Program application. DEC
provides incentives to approved applicants based on a review of these calculations.

Table & lists the number of participants in the evaluation period, which includes program participant
applications that were paid an incentive between January 2014 and December 2015. A total of 374
applications were paid during the evaluation period. Three applications included measures in both the
lighting and HVAC categories. Since the evaluated energy savings and demand reduction are broken out
by technology, these three applications are counted twice in the total shown here.

Table 6. Custom Program Impact Evaluation Participant Application Count

Project Type Number of Participant Applications in Evaluation Period

HVAC 41
Lighting 300
Process 36
Total 377

Figure 1 shows the breakdown of expected energy savings by project type in the program tracking
database for the evaluation period. As a category, lighting projects were reported to have the greatest
savings, followed by HVAC projects.
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Figure 1. Expected Energy Savings by Project Type

Protess, 21%

HVAC, 35%

lighting, 44%
n= 170,466,992 kWh

Summary of the Evaluation

For the impact evaluaticn, the team conducted a tracking system review, sample design and selection,
engineeting review of Custom Program applications, field M&Y of selected projects, data analysis, and
reporting.

Evaluation Objectives

The goal of the impact evaluation was to verify energy savings and calculate energy and demand
realization rates for a sample of participants in each project type: lighting, HVAC, and process. The
evaluation team estimated program-wide savings by applying the average realization rates to the
evaluation period population by profect type.

Researchable [ssues
The evaluation team researched the following Issues to complete this study:

¢ Energy, coincident peak, and non-coincident peak demand reduction for each sampled
participant

¢ Causes for differences between evaluated savings and expected savings
s Energy and demand realization rates for each participant

» Averzge energy and demand realization rates for lighting, HVAC, and process participants, along
with the associated confidence intervals
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Methodology

Overview of the Evaluation Approach

Data Collection Methods, Sample Sizes, and Sampling Methodology

The evaluation team assigned participant applications to lighting, HVAC, and process categories. We
then stratified all three categories by size and selected participants in each stratum either randomly (for
smaller sites) or based on the magnitude of energy savings.

The evaluation team conducted M&Y site visits at all sampled HVAC {n=6), lighting {n=16), and process
{n=7) projects.

Study Methodology

The evaluation team prepared M&VY plans for site visits following the options outlined by the
International Performance Measurement and Verification Protocol {IPMVP).! We followed IPMVP
Option A for all but two of the site M&V plans, which followed Option D. IPMVP Option A evaluates
savings based on field measurement of key performance parameters, such as air compressor demand.
The evaluation team estimates parameters that cannot be measured or are not selected for field
measurernent based on historica) data, manufacturer’s specifications, or engineering judgment. IPMVP
Option D evaluated savings are determined through energy model simulations of the whole facility, The
model must be calibrated to reflect actual energy use in the facility based on utility data. Option D is
most useful when evaluating savings from interactive building systems.

We conducted site visits to verify measures, install metering equipment, and perform interviews about
the pre-retrofit equipment and hours of operation with the site contacts. We used metered data or
inputs collected on site to calculate evaluated energy savings and engineering analysis and statistical
regression modeling for estimating demand reductions.

Number of Completes and Sample Disposition for Each Data Collection Effort

The evaluation team attempted to contact 32 program applicants. One program participant was
concerned with the impact of site visits on business operations, one did not respond, and one agreed to
be an alternate site. The team completed verifications of 29 projects across the three project types,

Expected and Achieved Precision
The evaluation team designed the sample to achieve 80% confidence with £15% precision for the energy
savings overall, The impact evaluation did not have a targeted precision for demand reduction.

Four of the 29 sampled projects were excluded from the energy saving realization rate and precision
calculations as outliers: In one sampled project, DEC had calculated the savings using an incorrect

1 |nternational Performance Measurement and Verification Protecal. Concepts and Options for Determining _
Energy and Water Savings. Volume 1. January 2012, EVO 10000 — 1:2012, www.evo-world .org.
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baseline. Another sampled project was remaved from the realization rate calculations due to insufficient
data to calculate savings. Two other projects were statistical outliers among the sampled projects with
realization rates that were either too high or too low.? We achieved 90% confidence with $9% precision
far energy saving based on the projects included in the energy saving realization rate calculations.

Description of Baseline Assumptions, Methods, and Data Sources

The evaluation team used the pre-retrofit equipment as a baseline for the saving calculations. We
collected data on baseline equipment from the program incentive application documents and verified
the equipment through interviews with the site contact or vendor. We used the post-retrofit schedules
or industrialfoccupancy demand to develop a pre-retrofit performance assessment equivalent to the
post-retrofit conditions.

Use of Technical Reference Manual Values

we used primary data collection, engineering analysis, building energy simulation modeling, and linear
regression modeling to calcuiate evaluated savings. To calculate savings for the sampled lighting
participants, we used the saving algorithm outlined in the Indiana Technical Reference Manual for
Lighting Systems (Non-Controls) (Early Replacement, Retrofit),? along with the energy and demand waste
heat factors calculated in an earlier study of the Smart $aver Nonresidential Prescriptive Incentive
Program.® We used the hours of operation data collected on site to estimate the peak demand
coincidence factors.

Sample Design

Based on the categories identified in the DEC program tracking database, we grouped the participant
applications into similar project types (lighting, HVAC, and process) to provide better accuracy in the
overall program results for each category. We separated each technology category into energy savings
size-based strata, The definitions for each of the savings size-based strata are provided in Table 7.

1 Statistical outliers are those projects that have realization rates more than two stardard deviations above or
less than two standards deviations below the statistical mean realization rate for all projects.

3 Cadmus. Indiona Technical Reference Manual Version 2.2. Prepared for the Indiana Demand Side Management
Coordination Committee EM&V Subcommittee. July 28, 2015.

4 TecMarket Works. Process and Impact Evaluation of the Non-Residentiol Smart Saver® Prescriptive Pragram in
the Caroling System: Lighting ond Occupancy Sensors. April 2013,
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Table 7. Stratum Definition Based on Expected Energy Savings
iy | swam | whsis |
3,000,000

HVAC
0
2,000,000
490,000
a
2,000,000
0

Lighting

Process

mlm|lwlp]| R e

We calculated the required sample size to meet our desired precision using the following equation,
which incorporates the finite population correction:

. eV [N-n
= A — * —
n [ P] N~1

n = Total sample size required
= g statistiz (1.645 at 90% confidence)

Where:

cv = Coefficient of variation {defined as the mean divided by the standard
deviation}

P = Desired precision

N = Population size

We allocated samples to each stratum using Neyman's Allocation, illustrated below:

Nk * CVk * kth
=71 *f——-
T S T S N * CVy » kWhy
Where:
Nk = Total sample size required for stratum k
CV, = Coefficient of variation for stratum k
kWh, = Total expected savings for stratum k
Sample Status

The evaluation team pulled three sets of sampled applications, one for each phase. The original
evaluation plan included projections for the number of program participants and expected energy
savings durfng the evaluation period. The original evaluation sampling plan used an energy realization

Evans Exhibit H
Page 13 of 37

OFFICIAL COPY

Jul 12 2019



Docket No. E-7, Sub 1192

CADMUS

rate coefficient of variation for each technology type from a 2012 Custom Program evaluation in Qhio.®
The team used data from the original evaluation plan and the 2012 Ohio Custom Program evaluation to
determine the number of applications required to meet the targeted relative precision of +15% at a 90%
confidence level. The team pulled 19 applications for phases 1 and 2, based on this sampling plan.

Priar to selecting the remaining 10 sampled applications for phase 3, Cadmus revised the original
sampling plan to incorporate the final number of program participants and expected energy savings
during the evaluation period, along with the energy realization rate error ratios resulting from phase 1
and 2 verifications. We then selected the phase 3 verification sample in the lighting and HVAC strata
that required additional sample points according to the updated sampling plan.

Table 8 summarizes the recommended and final phase 3 sample count based on Cadmus’ update to the
original sampling plan.

Table 8. Recommended and Achieved Sample Sizes Based on Phase 3 Sampling Plan Update
Phase 1and 2

Total . Total
Energy Total Sampled Phase 3 Final .
Group (2% e Recomimended . Evaluation
{kwh) Participants . Application | Sample Count
Sample Size Sample Count
HVAC 1 32,334,294) 0.05 6 1! 2 - 2
HVAC 2 27,406,056, 0.50, a5 5 1] 3 4
Lighting L | 20,453,249, 0.08, 5 1 ':!] E 3
Lighting 2 | 27,447,703]  0.97 3] 8 3 4 g
Lighting 3 | 27,325,580,  0.17] 264 12 4 3 7
Process 1 | 21,080,423] 022 5 2; E 2
Process 2 | 14,419,662 0.25 31 2 s ] 5
Motal'  |170,466,593 317 30 19 10, 29,

5 TecMarket Works. Final Report Evaluation of the 2009 — 2011 Smart Saver Non-Residential Custom incentive
Program in Ohio. Prepared for Duke Energy. September 2012.
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Impact Evaluation Activities

This section incfudes a description of the review, M&V, and impact calculation activities performed for
the selected sample of projects as part of this evaluation.

Documents Review

for all the sampled projects, the evaluation team performed a detailed review of program application
documents, which included incentive applications, measure savings input and outputs from DSMore,®
and supporting documentation or clarifications provided by the customer. We reviewed each
application ta gain an understanding of the measures included and the expected savings. We collected
customer and contractor contact information, then decided on an appropriate M&V approach,

The DEC business relations manager or the key account managers assaciated with each sampled site
contacted customers to secure their participation in the evaluation. Once they had established contact
with the customer, the evaluation team followed up with the customer via phone calls and e-mails to
gain additional information about the facility, installed measures, and operating schedule and
procedures. We scheduled the site visits directly with the site contact.

Measurement and Verification Plan Development

The evaluation team developed an M&Y plan for all 29 of the program participant applications we
verified via site visits and metering. NORESCO developed M&V plans for phase 1 {as a subcontractor to
TecMarket Works) and for phase 2 (as a subcontractor to Cadmus). Cadmus reviewed phase 2 plans and
developed phase 3 M&V plans.

Each M&V plan covered the following topic areas:

e Introduction: a description of the project and the measures installed, including sufficient detail
to understand the M&Y project scope and methodology, proposed and DEC expected savings by
measure, a list of M&V priarities for measures within the project, and baseline assumptions.

¢ Goals and objectives: a list of the overall goals and objectives of each M&V activity.

s Site location and contacts: the names, phone, email and address of site contacts.

= MEVoption: a description of the IPMVP M&V Option appropriate for participant saving
verification. We used Option A or Option D for each of the 29 projects verified on site.

e Field data peints and survey plan: a list of specific field data peints collected through the M&Y
plan, which included a combination of survey data, one-time measurements, and time series
data collected from data loggers installed for the project or trend data collected from the site
energy management system.

DEC uses Demand Side Management Option Risk Evaluator (DSMore), a financial analysis tool, to estimate the
costs, benefits, and risks associated with the Custam Program.
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+ Data accuracy: 3 list of meter and sensor accuracy for each field measurement point.

* Recording ond data exchange format: specific values such as kWh savings, coincident and non-
coincident kW savings, and therm savings and a list of raw and processed data to be supplied at
the conclusion of the study.

» Verification and quality control: A Tist of steps taken to validate the accuracy and completeness
of the raw field data.

From the M&V plans, the evaluation team created reports for each sampled project {provided in
Appendix F. Site Measurement and Verification Reports — Full Customer Detail), which included the
following additional topics:

s Data analysis: a list of the engineering methods and/or equations used to calculate the verified
savings and a list of the data sources, which were ejther measured or stipulated values from
secondary data sources.

s Conclusion: A surmmary of findings and the final realization rates, inctuding an explanation for
verified savings deviations from expected savings.

Measurement and Verification

Metering equipment included a combination of portable data acquisition equipment capable of
measuring current and motor status, cellular data loggers capable of transmitting data remotely, true
electric power meters, and trend logs from facility control systems. We also interviewed site personnel
during meter installation, and configured the metering equipment to collect data for three weeks.
Where available, we collected trend logs for ene month or more.

Of the 29 sites metered, the evaluation team did not meter three HVAC projects that had permanent
power meters on all controlled equipment. These were a data center, a hospital, and a large
manufacturing facility. The participants’ power meters recorded equipment-level demand (i.e.,
individual chiller, rooftop unit (RTU), and pumps). The evaluation team visited these sites {similar to
others} to record equipment make and model, ensure that the trending periods were set up according
to our verification schedules and requirements, and to review the sequence of operation with facllity
personnel,

Far one lighting site, a meat processing plant, we could not install metering equipment due to
operational requirements: the areas where lighting retrofits were installed were sprayed down for
cleaning daily. Therefare, we inspected the lighting fixture data during our site visit and verified
operation hours of use with the site contact.

At one process site, the voltage serving the equipment as listed in the application was greater than
480 volts, which is the maximum voltage we can meter. The evaluation team used the site’s power
meter, which collected M&V trend data points for the equipment included in the application.
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This information is summarized in Table 15 in Appendix C. Sampled Participant Calculation Summary.
Appendix F. Site Measuremeat and Verification Reports — Full Customer Detail describes the specific
instrumentation used at each site.

Measurement and Verification Calculations

The evaluation team collected post-retrofit metered and trend data for the 29 verification site visit
projects. The team analyzed the data according to the M&V plan developed for each project, except
where on-site findings required changes to the original metering plan; for example, we could not install
logging equipment due to high-voltage or operational limitations. To conduct data analysis, we
compared the original application calculations to post-retrofit monitored data that we extrapolated to
annual consumption and demand using simple engineering models or linear regression techniques {as
described in the M&YV plans).

Appendix C. Sampled Participant Calculation Summary provides a detailed list of all the projects where
we canducted on-site visits and metering. This appendix includes a summary of the M&V plan approach,
measurements taken, duration of measurement, and the calculations and analysis techniques used to
estimate final Impact savings and demand reduction results.

Appendix F. Site Measurement and Verification Reports — Full Custamer Detail contains detailed site
M&V calculations for each project.

Freeridership Calculations
[Redacted]

Table 9 shows the evaluated savings-weighted freeridership scores for 377 projects, along with the

original calculated scores, by project type. The projects exhibited,15% freeridership overall across all [ Deleted: 12

project types. Spillover questions are not included in the program application. We did not calculate
spillover for this program and assumed it to be 0%. We used the following net-to-gross calculation:

Net_to_Gross = 100% — Freeridership + Spillover = 100% — 15% + 0% = 85% _ . [Deleted: 2
~ [Deleted: 8

Table 9. Custom Program Net-to-Gross Ratio

Project type Number of Applicants with Energy Savings Weighted Net-to-G Rath
5 R . et-to-Gross Ratio
! P Calculated Freeridership Score | # Freeridership Score

HVAC 43 1% __ _ __2%|_ . [peleted:12x ]
Lighting 200 9 | ___91% |  [peleted: ss% ]
Process 36 3%, | __ __ __ _69% . &eiehed: 7% ]
Total 377 15% 85% | { Deteted: 53% ]
( Deteted: 27% ]

( Deteted: 73% ]

" {oeleted: 12% ]

{ Deteted: sax ]
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Impact Evaluation Results

This section provides the evaluation results, which includes annual energy, coincident peak and non-
coincident peak demand reductions, and realization rates for each participant.

Annual Savings
( Deteted: 35.377.874

Table 10 summarizes annual savings and realization rates (RR) calculated by project type for the Detoted: 59770357

evaluation period. " { Deleted: 59%

Table 10, Average Annual Gross Savings Realization Rate by Project Type { Defeted: 6452

project Energy Savings (kWh} NCP Savings (kW) CP Savings (kW) [ Deleted: 11327

Evaluate [Del‘ebed: 57%
Type Evaluated Expected d Expected Evaluated | Expected . [ Deleted: 4713
855

HVAC 35377874 | 59740357, 5%, | 6452 11327, 57%| 4713, 5537, 85wl - [ Deleted: 5597
Lighting | 75.950346,[ 75226538,f 101%| 8o7s| 9ae7,| 88% | 12339 11897 [ 104 E”e'e“’d’ il
{" -~ | Deleted: 74,888,145
Process | 27.232,074 | 35.500007,! 77 4,748 5052, 94 4,533 2738, 96%) —
— - K| a8l 5052, | — T et —s=hy '[Eeleted: 75,226,538
Tatal 138,565,294, 170.466.992,! 81%,, 1527 255061 75% | 21,586 22172 [ 97%)3 (Deleted: 100w
Il : y g B N " s
[ Deteted: 5020

The evaluation achieved 9% relative precision at the 90% confidence interval for the energy saving ' {De[eh:d_ 5167

realization rate analysis. We excluded a total of four applications from the energy realization rate

[ Defeted: 87%
analysis: 1 ;

[ Deleted: 12,303

Deleted: 11,897

s Two lighting applications had very low and very high energy realization rates {-11% and 234%)
. Deleted: 103%

indicating that they were outliers.”

»  Foranother lighting application, our evaluated baseline was starkly different from the baseline

DEC used in the application saving calculations. The project was part of a major retrofit to

(
(
[ Deleted: 27,237,071
[ Deteteu: 35,500,097

change the space usage from a fabric weaving space to a furniture warehouse. The evaluation [ Deleted: 77%
team excluded this application due to the exceptional circumstances that affected its energy LDEIM: 4788
saving and demand reduction realization rates. [De'M: 5052
s We excluded one HVAC application sampled due to insufficient data available to calculate %zz:x 9::;3
verified savings. (etere 4:735
The evaluation achieved #21% relative precision at the 90% confidence interval for the non-coincident ! [DE'E‘E‘-“ 5%
peak demand reduction realization rate analysis, We excluded four applications from the non-coincident i [ Deleted: 137,503,098
peak realization rate analysis: ! { Deleted: 170,956,992
.| Deleted: 81%
= Qpe lighting application had a very high {918%) non-coincident peak derand reduction } | Deleted: 19,220
realization rate indicating that it was an outlier. \ | Deleted: 25,546
'(Deleted: 75%
l[ Deleted: 21,550
7 Statistical outliers are those projects that have realization rates more than two standard deviations above or [ Deleted: 22,172
less than two standards deviations below the statistical mean realization rate for all projects. [ Deleted: 97%

10
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* We excluded one lighting application sampled from the demand reduction realization rate
analysis [similar to the energy saving realization rate analysis), due to the exceptional
circumstances that affected its energy saving and demand reduction realization rates.

+ One HVAC application was excluded since we attributed its very low non-coincident peak
demand reduction realization rate {1%) to a clerical error in DEC's recording of the expected
reduction.

s We did not have sufficient data for another HYAC application sampled to calculate verified
savings.

The evaluation achieved #16% relative precision at the 90% confidence interval for the coincident peak
demand reduction realization rate analysis, We excluded three applications from the coincident peak
demand reduction calculations: .

= One HVAC application kad a very high realization rate {222%), which indicated it was an outlier.

« We excluded one lighting application sampled from the demand reduction realization rate
analysis [similar to the energy saving realization rate analysis), since our evaluated baseline was
starkly different from the baseline DEC used in the application saving calculations.

s Wedid not have sufficient data for one HVAC application sampled to calculate verified sawings.

Two other lighting applications sampled had no expected coincident peak demand reduction.

Table 11 through Table 13 list the estimated precision for energy, non-coincident peak demand, and
coincident peak demand realization rates, respectively, at 0% confidence. We combined the planned
HVAC 1 and HVAC 2 strata into one HVAC stratum for the final realization rate calculations,

Table 11. Energy Savings Realization Rates to Achieve Sampling Precision at 90% Confidence

m Population Size Sample Size* Actual Sample Error Ratio
1

HVAC 4 4 0.28 33%
Lighting 1 5 3 0.08 10% | . [Deleted: 13%
Lighting 2 31 5 0.29 28%
Lighting 3 264 6 0.28 23%
Process 1 5 2 0.27 123%
Progess 2 31 5 0.28 23%
Total 3771 25 0.27 5%

* The evaluation team excluded four sampled applications from the precision analysis as described above.
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Table 12. Non-Colncident Peak Realization Rates to Achieve Sampling Precision at 80% Confidence

Population Size Sample Size* Actual 5ample Errar Ratio Relative Precision

Evans Exhibit H
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HVAC 40 4 0.31 36%

Lighting 1 25 8 0.28, 19% | _ - {Deleted:o26 )
Lighting 2 36 3 0.08 %] - [r- leted: 18% j
Lighting 3 239 3 3.77, 636% T [Deleted: 008 j
Process 1 22 4 0.79 93% [ Detotod: 19% J
Process 2 14 3 0.23 39%

Tatal 376 25 0.60 21% ( Deleted: 360 )
* The evaluation team excluded four sampled applications from the precision analysis as described in detail Lneleted: 506% j

above.

Table 13. Coincident Peak Reafization Rates to Achieve Sampling Precision at 90% Confidence

Sample Size® Actual Sample Error Ratio

m Population Size
HVAC 39
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4 0.32 38%
Lighting 1 25 8 0.28 193 b - {Deleted: 028 ]
tighting 2 35 3 013 2% | { Deleted: 10w ]
Lighting 3 204 2 015, 58% | 3 [Fonﬂatted Table j
Process 1 22 4 0.80 94% ,[_ Teted: 013 ]
Process 2 14 3 0.12 20%
Total 340 24 , 0.46 16% { peseted: 23 )
* The evaluation team excluded three sampled applications from the precision analysis as described in detail [ Deleted: 0.16 ]
ahove. { Detetnd: 73% ]
Findings
Figure 2 shows the breakdown of evaluated energy savings by project type compared to expected '
energy savings. Lighting projects contributed the most to the verified total program savings (55%), [Deleted: 54

followed by HVAC profect [26%) and process projects (20%).2

? __ Percentages add up to more than 100% due to rounding,
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Figure 2, Contribution of Expected® and Evaluated** Energy Savings by Project Type

60%% 55%

506

4056

30

WK —

10% ——

0% —
HVAC Lighting Protess \

u Proportion of Population Expected Savings  m Proportion of Population Evaluated Savings

*Expected energy savings are 170,466,992 kWh.
** Evaluated energy savings are 138,565,294 kWh.

The evaluation team's summary of findings are provided below and described in detail in Table 17 in
Appendix D. Sampled Participant Detailed Results. The overall energy realization rate across all projects
was B1%. The team found large variations between evaluated and expected savings in all three strata,
Specific examples are provided by project type below.

HVAC

The average realization rate of HVAC projects is 58%, and these projects contributed 26% of the
program evaluated savings. These projects included HVAC controls upgrades and retrofits, installation of
variable frequency drives (VFDs), and installation of new high-performance HVAC systems,

Low realization rates were generally caused by control strategies that either did not perform as planned
or were not fully implemented. In a few cases, the team determined that the evaluated loads were less
than those originally expected In the application savings calculations. In one of the sampled applications,
submitted for a high-performance HVAC system in a new data center, the expected energy savings and
demand reduction would have been fully realized if all data center server racks were filled and the data
center had reached design capacity. However, the project’s current evaluated HVAC load {which is
directly correlated with the server rack load in the data center) is only 17% of the full design load, and
the site contact does not anticipate reaching full data center capacity for five to seven years. For this
project, the evaluation team calculated projected energy savings and demand reduction at an assumed
load growth peried of seven years from the date of the evaluation. We calculated the present value
savings and demand reduction using an assumed annual discount rate of 7.09%. The overall projected

¥ This value is the weighted average cost of capital for North Carolina cost effectiveness tests according to DEC,
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seven-year enargy savings realization rate was 69% and the summer peak demand realization rate was
59%.

Lighting

Evans Exhibit H
Page 22 of 37

Lighting projects, on average, had the highest realization rate (101%) and they contributed half of the ,,[ Deleted: 0

evaluated pragram savings {5556). (Deteted: 4

Variations between evaluated and expected savings were due to differences between the expected
lighting hours of use and those verified through site surveys and logging. Additionally, HYAC interactive
effects were not included in the application saving calculations.

tn one application, the lighting retrofits were part of a major retrofit to change the building’s primary
functional use from fabric weaving to a furniture warehouse. The project application savings calculations
claimed savings resulting from the [ighting retrofit, without taking the change in light levels into account.
The evaluation team adjusted the pre-retrofit baseline lighting energy use based on the past-retrofit
light levef requirements and calculated the savings based on equivalent pre- and post-retrofit lighting
levels, This resulted in 17% energy savings, 14% coincident peak demand reduction, and 28% non-
coincident peak demand reduction realization rates. As noted previously under Annual Savings, the
team did not include this project in the program realization rate calculations.

For major retrofit projects such as this, the expected savings should account for the changes in space
usage and required light levels. The pre-retrofit baseline lighting system design lumen output in such
cases can be adjusted to match the installed lighting design lumen output, Alternatively, the baseline
lighting power density can be based on the prevalent building energy code’s lighting power density
requirement for the new space type, if the energy code is triggered by the retrofit.

Process

Process projects, on average, had a 77% energy realization rate and contributed 20% to the evaluated
program energy savings. Only one project had an energy realization rate of Jess than 80%. The team’s
evaluation review of this air compressor retrofit project revealed that the application savings analysis
contained a few minor errors that greatly impacted the energy use calculations. For example, the
performance datasheet submitted as part of the application did not include site-specific inputs, and the
post-retrofit installed air compressor energy performance was anly slightly better than the performance
of pre-retrofit air compressors. Additionally, the pre-retrofit documentation claimed having metered
power, while the contractor had only metered the current in one of the three phases, then converted
this to power. Also, there was no permanent airflow monitoring on the pre-retrofit or installed air
compressors. It is difficult to accurately monitor airflow using a temporary meter, and it is
recommended to install 2 permanent monitoring station. Without the airflow load profile, the team .
could not calculate the actual plant compressed air load. We based our evaluation calculations on
trended power demand provided by the site, equipment performance data, and our best engineering
judgement; this resulted in a 53% energy realization rate and 56% cofncident peak demand realization
rate.
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Conclusions and Recommendations
The evaluation team offers the followirig conclusions and recommendations resulting from our Custom
Program evaluation.

+ Conclusion: Low realization rates caused by sub-optimal or incomplete control strategies
indicate that post-retrofit inspections or project commissioning may be effective strategies for
realizing the full energy savings available from HVAC control measures.
= Recommendation: Where possible, require post-retrofit commissioning for HVAC projects

to realize the full potential of retrofit savings.

e Conclusion: Significant permanent changes in occupancy rate or space usage from the pre-
ratrofit conditions need to be accounted for in the lighting saving calculation baseline.
= Recommendation: For major retrofit projects, calculate the expected savings accounting for

any changes in space usage and required light levels.

s Conclusion: Projects with completion schedules or pericds of load growth longer than one to
two years will not be completed in time to be evaluated.
= Recommendation: Calculate savings for projects with longer than one to two-year

completion or load growth schedules based on their present value.

* Conclusion: HVAC interactive effects were not included in the application saving calculations for
lighting projects.
= Recommendation: Include HVAC interactive effects in lighting praject expected saving

calculations.

* Conclusion: DEC can improve the accuracy of its expected saving calculations for process
projects by ensuring that pre-retrofit energy use calculations are based on accurate power
metered data and the specific industrial process load monitoring points.

= Recommendation: Where feasible, consider using pre- and post-retrofit power
measurements and collecting coincident industrial process load data to arrive at accurate
realized savings.

* Recommendation; Require parmanent airflow monitoring devices be installed on all large

(greater than 400 horsepower) compressed air system retrofits to establish accurate pre-
and post-retrofit load profiles.

15
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P

ENERGY.

Smart $aver Custom Incentive Program

Duke Energy Caraclinas
Completed EMV Fact Sheet
2016 Evaluation — Cadmus

Program Description

The Duke Energy Smart $aver
Custom Incentive Program
supplements the Smart $aver
Prescriptive Incentive Program,
which provides prescriptive

rebates for preselected measures.

Customers wishing to install
measures not included in the

Smart $aver Prescriptive Incentive

Program list may apply for a
rebate through the Custom
Program. Participation reguires a
pre-approval from the program
before measure installation,

Evaluation(s}

Date February 3,
2017

Region(s) Carolinas

Evaluation Pericd Applications
Paid from
January 2013
through
December 2015

Gross Energy 138,565,294,

Savings (kWh)

Net Coincident kW | 18,316,

Impact (Summer)

Measure life Varicus

Net Energy 117,625,810,

Savings (kwh)

Process Evaluation | Yes, reported
separately.

Previous Yes 2013

Evaluation Methodology

The evaluation team conducted the impact
evaluation based on measurement and verification
of a sample of 29 participants in HYAC, lighting and
process project types. The evaluation team
estimated average energy saving and demand
reduction realization rates for each project category
and projected them onto the full program
participant population.

Impact Evaluation Detalls

» The coverall energy realization rate across all profects
was 81%.

+ Lighting projects achieved the highest energy savings
as compared to program estimates (realization rate of
101%}, whereas HVAC projects achieved the lowest
energy savings as compared to program estimates
(realization rate of 59%). Industrial process projects
had a 77% energy saving realization rate.

Fifteen, percent of the evaluated program savings are.

assoclated with freeriders. Spillover was not included
in the scope of the evaluation as it was expected to
be minimal. Therefore, the program net-to-gross ratio
i5,85%. ..

+ Lighting participants produced 55% of total program
evaluated energy savings. HVAC and process
particlpanis produced 26% and 20% of the total
program evaluated energy savings respectively.
Percenlages add up io more than 100% dus for
rounding.

550 South Church Street | Charlotte, NC 26202
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~{ Deleted: 137,503,004
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Appendix B. Required Savings Table
The DEC-required summary parameters resulting from this evaluation are provided in Table 14.

Table 14. DEC-Required Program Evaluation Summary

Evans Exhibit H
Page 25 of 37

Measure Name Gross kWh RR NCP kW RR Effective Useful Life Net-to-Gross Ratio
Custom | 81% | 75% | 97%, | Custor, | 85% [« [Deleted: 51%

17
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N Deleted: 97%

.
[ Deleted: Custom

[ Deteted: as%
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Appendix C. Sampled Participant Calculation Summary

Table 15 includes a summary of the evaluation team’s M&Y approach, measurements taken, and calculations performed for each M&V
participant sampled for this evaluation.

Project M&VY Plan Monitoring
Measurements Taken A Calculations
Type Summary Duration

Table 15. Measurement and Verification and Impact Calculation Approach Summary

Collected voltage, average current {Amps),
average power (kW), and power factor for
led air-handli i f d
sample au:shan ing unitfheat pump fans an Comparison of pre- and post-
compresso
1 [Redacted] HVAC [PMVP Option D pres . i Three weeks | retrofit medels calibrated based
- Collected supply air temperature, mixed air N .
i . . on equipment monitoring data
temperature, return air temperature, outside air
temperature for sampled air-handling unit/heat
pumps
Monitored lighting fixture operating hours in data Engineering equations with
2 [Redacted] | Lighting | IPMVP Option A BOHing tixture operating Three weeks | - B ed
suites, hallways, and office areas parameters from metered data
Engineerl uations with
3 [Redacted] | Lighting IPMVP Optfon A | Monitored light circuits affected by the retrofit Three weeks ngineering equatio
parameters from metered data
Collected voltage, average (Amps), average power Engineering equations with
4 [Redacted) Process [PMVP Option A | (kw), and power facter for four acration blower Three weeks & € q
parameters from metered data
motors
Collected voltage, average [Amps), average power Engineering equations with
5 |Redacted] | Process | IPMVP Option A ge, average (Amps), average p Twoweeks | - B cornE €4
{kw), and power factor for three air compressors parameters from metered data

18
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Docket No. E-7, Sub 1192

Measurements Taken

Collected trend data for chiller demand {kW), flow
rate, supply and return temperatures, condenser
water pump and chilled water pump demand

Monitoring
Duration

Hourly model with typical
meteorological year (TMY3)

RTUs, coaling status for seven RTUs, and outside
air damper position for eight RTUs (all collected
by the site metering system)

6 [Redacted] HVAC IPMVP Option A | (kW), cooling tower entering and leaving water One year
temperature data and
temperatures and fan input demand (kW), and arameters from trend data
coincident outside air conditions (from the site B
metering system)
Engineering equations with
7 [Redacted] | Lighting IPMVP Option A | Monitored light circuits atfected by the retrofit Three weeks 8 B eq
parameters from metered data
Collected voltage, average current [Amps), Engineeri tions with
ngineering equations
8 [Redacted] Process IPMVEP Option A | average power (kw), and power factor for one Two weeks € Ecd
. R . parameters from metered data
500-ton injection molding machine
Monitored lighting fixture ting h i in Tons with
9 [Redacted] Lighting IPMVP Option A onftored Tghting I Operating hoursn Three weeks Engineeting equations wi
retail spaces parameters from metered data
Monitored lighting fixture o ting b i heerin uations with
10 | (Redacted] | Lighting | IPMyP Optiona | o rored IBAUNE Tixture operating haurs in Two weeks | -Eneering equations wi
warehouse and shop parameters from metered data
Collected voltage, average current {Amps),
average power (kW), and power factor for
sampled RTUs Regression analysis of
11 [Redacted) HVAC IPMVP Option A | Collected outside air temperature and relative Three weeks | monitored data and
humidity, supply air temperature, mixed air environmental measurements
temperature, return air temperature, and supply
fan current for sampled RTUs
Collected trend data for total input demand (kw)
for 17 RTUs {out of 18}, zone t ture for 11 .
RTUS, disch: ( e and rlt:rn :iri?r:er:ratuereuf::r six Hourly model with TMY3
, dischar;
12 [Redacted] HVAC IPMVP Option A g P One month | temperature data and

parameters from trend data

18
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. Project MEV Plan Monltoring
Participant Measurements Taken . Caleulations
Type Summary Duration
' Collected voltage, average current (Amps), . N . .
. . Engineering equations with
13 [Redacted] Lighting IPMVP Option A | average power (kW), and power factor for one Two weeks
L parameters from metered data
lighting circuit
Monitored lighting fixt rating hours in Engineering equations with
14 | [Redacted] | Lighting | 1PMVP Optian A rored Hghting fixiure operating Two weeks | € eq
retail area parameters from metered data
. Engineering equations with
None {refrigerated spaces were sprayed down
15 [Redacted] Lighting 1PMVP Option A (refrig P pray - updated fixture counts from site
every day) h
visit
- — ina h - - - i
16 [Redacted] Lighting IPMVP Option A Manitored lighting fixture opera.lng ours in Three weeks Engineering equations with
offices, common areas, and parking garage parameters from metered data
i i i Engil i ti ith
17 [Redacted] Lighting 1PMVP Option A Monitored lighting fixture operating hours in Three weeks ngineering equations wi
warehouse and storage areas parameters from metered data
onitored lighting fixture operating hours in Engineerin tions with
18 | [Redacted] | Lighting | 1Pivp optiona | Menitored lighting fixture operating Two weeks | o oo NE BUations Wi
retall spaces parameters from metered data
Monitared lighting fixture o| Ing hours in Engi i uations with
19 [Redacted] | Lighting | IPMVP Option A ed lighting fixture operating Three weeks MEINEEring equa !
offlce spaces parameters from metered data
Monitored lighting fixt ting hours i i j it
20 [Redacted] Lighting IPMVP Option A onitored lighting fixture operating hours in Three weeks Engineering equations with
offices, warehouse, and bulk storage areas parameters from metered data
Monitored lighting fixture operating hours in Engineering equations with
21 | [Redacted] | Lighting | IPRAVP Option A gnting perating Two weeks | B B &q
offices and warehouse parameters from metered data
Collected true electric power logging of th Engineering equations with
22 [Redacted] Pracess IPMVP Option A | _ £ POWEr f0gRIng Of the new Three weeks 5 € eq
injection molding machine parameters from metered data
Collected voltage, average current (Amps),
- B B (Amps) Engineering equations with
23 [Redacted] Process IPMVP Option A | average power {kW), and power factor for the Two weeks
parameters from metered data
\/FD alr compressor

20
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Project MEV Plan Monitoring
Partu:lpant Measurements Taken Calculatlons
Type Summary Duration

[Redacted]

HVAC

IPMVP Option A

Collected trend data for chiller flow rate, supply
and return termperature, and input demnand (kW)
Collected chilled water and condenser water
pump demand and speed, cooling tower fan
demand and speed, and coincident outside air
condltions (all collected by the site metering
system).

Six months
to one year
{depending
on trending
data point}

Hourly model with TMY3
temperature data and
parameters from trend data

25

[Redacted]

Process

IPMVP Option A

Collected voltage, average current (Amps),
average power (kW), and power factor for VFD air
compressor, two air dryers, and two cooling
tower pumps.

Collected trend data of total input power (kW) for
two 900-hp air compressors (trended on site
metering equipment)

Two weeks

Engineering equations with
parameters from metered data

26

[Redacted]

Lighting

IPMVP Option A

Monitored light circuits affected by the retrofit
(64 loggers total)

Three weeks

Engineering equations with
parameters from metered data

27

[Redacted]

Process

IPMVP Option A

Collected voltage, average current [Amps),
average power (kW), and power factor for VFD air
comprassor

Collected spot measurements of alrflow and
temperature for heat recovery duct

Two weeks

Engineering equations with
parameters from metered data

21

Evans Exhibit H
Page 29 of 37

OFFICIAL COPY

Jul 12 2019



Evans Exhibit H

Page 30 of 37
Docket No. E-7, Sub 1192

CADMUS

Project M&V Plan Monitaring N
Measurements Taken R Calculations
Type Summary Duration
Collected hilling data (menthly KWh and demand)

for January 2011 to the present and confirmed

trending capabllity in the energy management
Systemg P ¥ By B Camparison of pre- and post-

IPMVP Options A Monitored the onerati f v fans Three weeks retrofit madels calibrated based
on of su A Be we
and D para PRY on building/equipment

compressors, economizers, chilled water pumps, .

. monitaring data
carbon dioxide levels, and outdoor air
temperature and relative humidity for a sample of
buildings

28 [Redacted] HVAC

Monitored lighting fixture operating hours in Engineering equations with
Three weeks

29 Redacted Lightin IPMVP Option A -
: ! Bhting P offices, manufacturing, and warehouse areas parameters from metered data

22
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( Deteted: 12,700

{ Deteted: 29,757

[Deleted 233%
CADMUS DeJehed 29.20
- [

(neleted 98%

Appendix D. Sampled Participant Detailed Results ', { Deleted: 2867

. A{_Delel:ed. 24.80

Table 16 lists the average annual realization rates by project type for the sampled participants. Table 17 lists a summary of the specific findings i ”,{ Delebod: 5%

from each project in the sample. Highlighted cells sighify calculated or otherwise determined to be outliers for energy, coincident peak or non- it Lbeleted' AS4593

coincident peak demand realizatio . N
nt peak derman ation rate analyses ,-_.(Deleted: 1573258

.+ {Deteted: 105%

Table 16. Gross Savings and Realization Rate Results by Sampled Participant
..u [_Dele'hcd 165.95

articlpant* _g NCP kW Savi g5 CP kW Ings
Site P clpan
Type Expected Evaluated m Expected Evaluated m_Expected _E\la uated

hat [Delehed 172.89

1 | [Redacted] HVAC 2700 29757, 23a% 2920 2870| 98w |  2867| _ 2480 87|/ * (Deleted: 105%
2 | [Redacted] Lighting |  1.454,592, 1523 258 | 105 165.96, 173.89,| 105 1605, 273.15, 164% | f ( Deleted: 16505
3 | [Redacted] Lighting 31,575 | 21,499 | 6€8% 10.40, 9.52,[ 92% 10,40, 952 9%, _(De'et*!* 273.15
4 | [Redacted] Pracess 2,885315 | 2,670,198 | 93%, 329.22 [  656.30,( 199% |  329.40,(  673.60,| 204% ( Deteted: 16ax
5 | [Redacted) Pracess 1239993 | 0994345 | 80% 14147, 11350 s80%,| 14155 £9.00,| 70%, ( peteted: 31,575
6 | [Redacted] HVAC 2618060, 2,444,156, 93% 51151, 27901 ss5% | 41696, 41426 0% ( eteted: 21501
7 | (Redacted) Lighting 1,625,075, 2,056,890, 127% 18541 24780, 134%,| 18552 24210, 131% | |\'¢ [Deleted: c6x
8 | [Redacted] Process 135308 131,758 | 7% | 2212 1500, 6B%, 2212 | 2080 94% 'n -[DElmd 10.40
9 [Redacted] Lighting 1,734,359 | 1,968,028, | 113 106.56,| _224.66 | 211 486.00, 611.54,| 126 LDE‘E'E'* .50
10 | [Redacted) Lighting 1,412,989, 715,665, 51% 98.65,| 31040 [ 315%, 310.35, 5550 | 218% |} [De'eted 13
11 | [Redacted] HVAC 6299,172,] 3187362 51%| _1,339.50, 1130 1% 10.80, 1130, 105%, ' [oeteted: 1040
12 | [Redacted] HVAC | 1809006, 812169 43% 122.70, 9271, 76% 245, 487, 199%, | B "LDeleted 4.50
13 | [Redacted] lighting | 2369488, 2633883 1i1%| 3275, 30067, 918% U -| ua| N (veetea:six
14 | [Redacted] Lighting 337186, 275738 111% 55.82, 69.02,| 124%, 55.82, 69.07,| 124% | jly (Deleted: 2885315
15 | [Redacted] Lighting 400520, 578518 | 118% 55.97, 66.00,| 118%, 56.00, 66.00 | 118% | Blt { Deleted: 2,670,198
16 | [Redacted) Lighting 1476280, .L067.046,] 72% | 15610 12181 [ e | 24088| zvous| may { Deleted: 93%
17 | [Redacted] Lighting 1396127, [ 235845 | 17% 96.05, 26.92,| 28%| _398.28, 57.56, 14% | Defeted: 329.22
18 [Redacted] Lighting 21,696, 13,750, 63% A.68 538 | 115% 4.68, 3.28 [ 70%, '\?etebed: 656.30
19 | [Redacted) Lighting 469064, | (54834 | 2% | 3841  6.26)| 6 =L =] nA {( Deteted: 199%
20 ! [Redacted) Lighting 488514, f 359800 74% | 3838 4107 207 80.60,[ 509 { Deleted: 325.10
21 | [Redacted] Lighting 2812620 | 3217635 | 114% 361.26,) 433.86 120%, 39532 | 109 < [ Deleted: 673.50

| Deleted: 204%

| Deleted: 1,239,992

23

| Deleted: 594,346

[ Deleted: 30%

{ Deleted: 141.47
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{ Deleted: 402,674

(Deteted: a12.521 .

 { Defeted: 103%

!{ Deteted: 35.20

{ Deleted: 3630 -

[nelehed 101%

s | im0 mmm ' s
22 | [Redacted] Process 402,674, 412,822 | 103%, 35.90, 36.30, ALS53, 36.30,[ ] (Deleted: 6%
22 | [Redacted] Process 142073 [ 123252 [ B7% 2080, 1410, Eslf%. -2080,(  19.40,| % Deleted: 142,073
24| [Redacted] HVAC 2814790, 196787 6w |~ asaz0l zapen| soh | amer| 1308| S|\ poomns
25 | [Redacted] Process 7,087,680 | 3,770,573 | 53%, 809.13 | 43043 | 53%| 77546, = 43043[ 56% | (Deleted: s7%
26 | [Redacted] Lighting | 7,001,837 | 7.269128 [ 02% £01.55,0 95898, 106% )| 002.05, 91626, 102% (Deteted: 2050
27 | [Redacted) Process 494116, 618587, 125% 69.69, 78.30, 1129 55.71, 53.00,| 35% | fii: (Deteted: 14,10
28 | [Redacted] HVAC 4,602,694, 2,104,233,| 46% 689.00,] 30900, 45% ) 41435,  921.00,| 222 ' + [ Deletea: ca%
79 | (Redacted] Lighting 472,663, 627.232 133 "BB31) 7160 105% | 7646, 11645 150

* Note that participant names will be redacted in the public version of the report.
Highlighted cells signify applications calculated or otherwise determined to be outliers for energy, coincident peak or nen-coincident peak demand

realization rate analyses.

Table 17. Findings Summary by Sampled Participant

iy

y . | Deleted: 2080

)
[ Deleted: 19.40

l(oeleted 3%

( Deleted: 2,914,790

De|cted 1,956,787

e [T o
i [ Deleted: 253.20
234% | 87%,_ | The application calculations had underestimated the savings. Though the evaluated Delated; 227.97
1 [Redacted] HVAC energy savings were greater than Initially estimated, the reduction In energy use . Delatod: 90%
amounted to less than 2% of the building’s annual energy consumption. ; -
105%, | 164% | The evaluated energy savings and demand reduction were close to thase originally \ 2::::::: :::':;
2 [Redacted] Lighting estimated. One of the installed fixture types had a higher input wattage than expected, ; d -
but the operating hours with controls were less than expected. : Defeted: 55%
68%, | 92%, | While the demand reduction realization rates were close to 100%, the hours of use were | Deleted: 7,087,680
3 [Redacted) Lighting net accurately estimated in the application saving calculations, resulting in a reduction in _ I[j’e’emd 3,770,573
energy savings compared to expected savings. ' LDE!E!E" 53%
03%, | 204%, | The evaluated energy savings were close to those expected, and the evaluated demand [ Deleted: 809.13
4 [Redacted] Process reduction was close to those proposed in the program participation application {but more [ Deleted: 430.43
than the savings expected by DEC). - [ Deleted: 53%
S [Redacted] Process B0% | 70%, | The evaluated energy savings were less than those expected because the average * | Deleted: 775.46
metered demand for the compressed air system was 10% higher than expected, [Deleted: 430.43

{Deleted: 56%

| Defeted: 7,501,837

Deleted: 7,360,561

Deleted: 93%

LDeleted: 901.55
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A

93% | 89%, | Theevaluated energy savings were less than originally estimated because the cooling - [ Deleted: 93% ]
6 [Redacted] HVAC tower fans use more energy than the pre-retrofit case {to provide more area for heat { Deleted: 99% ]
transfer).
7 [Redacted] Lighting 1273, | 131% | HVACinteractive effects were not included in the projected and expected saving [De!eted: 127% ]
estimates, [Deieted: 131% ]
97%, 843%, | The evaluated energy savings and peak demand reduction were close to those expected [ Deleted: 97% ]
8 [Redacted] Process because the metered demand data closely matched data collected for the application [Dpjemd: o4% ]
saving calculations.
9 [Redacted] Lighting 113% ([ 126% | HVACinteractive effects were notincluded in the projected and expected saving _ - [ Deleted: 98% ]
estimates, (Deleted: 125% ]
51%, 18%, | The evaluated energy savings were less than those expected because the metered lighting [ Deleted: 51% }
10 [Redacted] Lighting fixture operating hours were less than expected. The pt-aak demand reduction is less tha-n (Deleted: 18% _]
expected because the metered data revealed that the lighting fixtures only operate during
a portion of the peak colncident period.
51%, 105%, | The evaluated energy savings realization rates are low due to the fact that many of the [ Deleted: 51% ]
monitored units showed no signs of economizing duting the logging period. There is an (Deleted: 108% j
11 [Redacted] HVAC apparent clerical error in the reported non-coincident peak expected demand reduction in
the DEC program tracking database, which is much higher than the coincident peak
expected savings.
43%, 199%, | The project contacts provided trend data for month of July enly and did not permit third @ehed: 43%
12 [Redacted] HVAC party metering. The_trend data did not indicate econonjlizer operation, but Julyis n_nt { Deleted: 199%
typically an economizer month. Due to lack of data during ecanomizer season, project was
removed from sample,
1% | N | The evaluated energy savings and demand reduction were higher than expected due to [Deteted: 111% J
13 [Redacted] Lighting higher operating hours, and because the metered input wattage for ane of the fixture [neleted: N/A ]
types was 5% less than expected In the original study.
111%, | 124% | The evaluated energy savings and demand reduction were higher than originally [T)eleted: 111% }
14 [Redacted] Lighting estimated because HVAC interactive effects were notincluded in the original savings [ Deleted: 123% J
estimates.
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118%_| The evaluated energy savings and demand reduction were higher than ariginally _ . LDeJeted: 118% ]
15 [Redacted] Lighting estimated because refrigeration system interactive effects were not included in the Deleted: 118% _]
original savings estimates.
16 [Redacted] Lighting 72%, 112%, | The evaluated energy savings were less than originally estimated due to a decrease In N LDeIeted: 85% _]
projected annual operating hours based on metered data. [ Deleted: 111% _]
17 [Redacted] Lighting - 17%, 14%, Thl? evaluated energ\..' 5avings a.nd peak r{emand reductin_n.were Ies—s than urigirfallv [De[eted: 17% ]
estimated due to an inappropriate baseline that was used in the original analysis. [ Deleted: 14% ]
18 [Redacted] Lighting 3%, 70%, Th? evaluated energy savmgs' and peak demand reduction were less than ariginally [Deleted: 53% ]
estimated due to a decrease in projected annual operating hours based on metered data. {,. leted: 65% }
-12, N/A_ | The evaluation resulted in an energy penalty because there were more fixtures on - { Deleted: -11% ‘]
19 [Redacted] Lighting | errlergency cu:cu:ts than expecte‘d, fewer exterior parking lot pole fixtures trnan expected, {Deleted: NA ]
higher operating hours for exterior fixtures than expected, and less aggressive zone
control schedules than the pre-retrofit system,
7%, 508, | The evaluated energy savings and peak demand reduction were less than originally @e&ed: T4% J
20 [Redacted) Lighting estimated because the projected annual operating hours are 26% less than expected [ncreu:d: 50% J
based on the metered data.
”n [Redacted] Lighting 114%, | 109 The e_val_uaten: energy savings and demand reduction were higher than expected due to [Dereted: 113% ]
higher operating hours than expected. [ Deleted: 110% J
103%, | 7Z6% | The evaluated savings were very close to expected savings, while coincident peak demand [Detebed: 103% ]
22 [Redacted) Process reduction fell slightly short of the estimate due to the molding machine’s metered [Eleted: 6% ]
operating kW being higher than originally estimated.
2 [Redacted] Process 87%, 93%, | The evaluated energy savings and demand reduction were less than originally estimated | [ Deleted: 87% _]
due to fewer annual operating hours than originally expected. LDeIeted: 93% ]
69%, 59%, | The evaluated energy savings and demand reduction were less than originally estimated N [ Deleted: §9% J
because the origina! analysis did not account for load growth. The data center will not [Deleted: 59% }
24 [Redacted] HVAC reach full capacity for a few years. The evaluation team accounted for the present value
energy savings and demand reduction at full capacity by factoring In a discount rate of
7.05%.
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56%, | The evaluated energy savings and peak demand reduction were less than originally_ [Deleted: 53% ]
25 [Redacted] Process estimated because t‘r?e_installed :ompres.surs have a lower perfnrmanc_e tl:mn originally N “@eﬁed: 56% ]
expected, and the original analysls contained minor errors that had a significant impact on )
overall savings.
26 [Redacted] Lighting | 92%, | 102%, [ The evaluated savings were very close to expected savings. o [Deleted: 93% ]
125%, | 95% | The evaluated energy savings were higher than originally estimated because the average [Detehed: 102% }
27 [Redacted] Process metered demand was 18% less than expected. The peak demand reducﬂcn was slightly [Dg[eted: 125% ]
less than expected in the original study. [Delehed: 95% J
46%, | 222%, | The low energy realization rate is mostly due to the fact that the controls energy LDelehed: 6% J
conservation measure (ECM), which most buildings implemented, does not operate as '[Delemd: 222% j
anticipated to reduce energy use. The high coincident peak demand realization rate is
mainly due to the fact that the demand reduction from the VFD ECM is much higher than
23 [Redacted] HVAC projected. Typically, a VFD is not expected to reduce peak demand; however, in this case,
the alr handling unit supply fans appear to be significantly oversized. Even during peak
cooling conditions, the fans only need to run at around 0% of full speed. As a result, the
peak demand reduction is considerably higher than would normally be expected for the
VFD ECM.
133%, | 150% | The evaluated energy savings and demand reduction were higher than originally _ @Ieted: 133%
29 [Redacted]) Lighting estimated because the input wattages for the installed fixtures are lower than expected [ Deleted: 150%
and the original analysis did not account for HVAC interactive effects.

* Note that participant names will be redacted in the public version of the report.

Highlighted cells signify applications calculated or otherwise determined to be outliers for energy, coincident peak or non-ceincident peak demand realization

rate analyses.
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Evans Exhibit H
Page 36 of 37
Docket No. E-7, Sub 1182

Appendix E. Freeridership Questions

[Redacted]
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Docket No. E-7, Sub 1192

Appendix F. Site Measurement and Verification Reports — Full Customer
Detail
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Page 1of 106
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Docket No. E-7, Sub 1192 ,& le d @I

' Nexant

Reimagine tomorrow.

Smart $aver Non-Residential
Custom Program Years 2016-2017
Evaluation Report

Submitted to Duke Energy Carolinas
in partnership with Tetra Tech

November 29, 2018
Principal Authors:
Patrick Burns, Senior Vice President
Nathanael Benton, Senior Consultant
Carrie Koenig, Dan Belknap, Tetra Tech
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Residential Programs

EE Programs
1 Appiiance Recyding Program
2 Energy EMdency Education
2 Encrgy €fficient Appliances and Devices
4 HVAC Energy Efficiency
3 tncome i H
6 Mult-Famiy Energy Efficiency
7 Energy Ausesaments.
& Subtote)

S My Hume Energy Report (1)
10 Tots! far Residential Energy EMiclency Program

11, Tetal DSM Programs (2)
12 Total Residential A

Non-Residential Programs

EE Programs
13 Custom Cnergy
14 Mon Resldentis) Smart Saves Custom
13 Smart 2T Food Sarvica Products
16 i T HVAC Produch
17 Y Lighting
1= ient Pumps and Crives Products
1 TY IT Products
0 i TV Frocais Equi) 1t Products
21 Small Business Energy Saver
21 Srmart Enargyin Offices.

23 Builiks Eestrgy Report

24 Totalfar f i

¥ Progrems

25 Total DSM Programs{2})
26 Yatal Nan-Residential Revenue Requirerment

Tatal DSM Program Breakdown
27 Power Manager (Residential)
28 EnergyiWisa for Businets
9 Power Share

10 Power Share [Non-Residentsl)

81 Olsallowed Cavts frum 2013 Pragram Costs Audit {Ondar E-7 Subl 1103, dated 8/25/16)

32 Total DSM

A2k My Raport
{23 Toral Systern DSM programs allocated L

Duka Enrrgy Carplingg, T

Vintage 2015 Artual for January 1, 2015 to Oecembar 31, 2015

Evans Exhilit1pg 1

Docket Number E-7, Sub 1192
Load bmpacts and Estimated by Bragram
NCResidemtial Agvprug
A ] Da g ] Raquirsment
NC Ratall kWh Saley
Sptem kW Redugtien = System Enavpy System NPV of Allocation Factar {Willar
Summer Prak Reduction [kWh] Avolded Cost System Cont Exrnad Urility bncentive System Cost Plus Incarrt et Exhitit 3 pg. 5} D"E
748 5,514,546 s 1801321 H) 153241 H 41,869 3 1579,111 T2A564706% H 1,152,063
a0 a7 8 2498817 § 2054672 S 51,031 § 2,105,702 729564705% $ 1,536,206
14,743 128350071 § 29525402 § 12050485 S 4303,616  § 16,160,100 72.9564206% - 11,935,752
2669 Ay % GHIEATY  § 5416833 § 160,953  § 5,577,292 T29564205% 5 4,069,160
608 112518 $ 1,854,069 § 2,230,776 § N s 2,215,775 T2.9564705% 1 1,633,332
1,338 138,109 H 7491163 H 2092935 5 613,896 3 2,706,831 T2A5E4706% s 1,974,600
1,275 10293,765 & 10115222 8§ 3086173 § 808,341 § IASELL F29564705% H 2,841,300
22,208 AR 8 818201 § AT S 598,712 § 34462025 B 75,182,86]
61,770 16418 3 16,503,375 H 9848408 H Fi B3 3 10,620,699 T2I5EAT0EN 3 7,748,487
83,375 0,249,517 S 96725398 § 30,323000 § 6760516 S 45,083,535 3 32,891,348
NERasldumlal Pesk
Demand Allocation Frctor
fllar fhbAG Y] DIL7ElL
LHETT] 1,374 10,113,558 § IR TR S EL N R 33,911,582 2.521B512% 3 2 usmsEy
$ A543
NCNon-Reuidential Revenua
Reguiremem
NG Ratall kWh Salen
System kW Reduction « Sptem Energy Systom NPV of Allacation Factor {piller
Summar Peak Reduction (kWh) Avcided €on Systam tovt Lumsd Unflity Ineantlve tam Cost Plus Incantive Eshibit ¥ pg. 1) oeg
L T65,300 H N1686 H 650420 5 (28,954] H 621,455 T2.9564705% 5 453,399
1,108 76,343,627 53,882,448 9,932877 5,064,201 14.537,073 T29554705% 10,934,043
120 - LETLIB 1099734 194425 104,111 |1 T29554705% Ars0t
LE11 5,405,220 6,221,217 1,142,522 584,050 L7657 F25554T05%K Li59,646
1523 7,083,512 42,221,035 13,315,758 3,552,492 14,882,290 TLISEAT0K 10,861971
4 3,354,574 1,924,058 456478 167612 £34,100 T29554705% A52,617
540 5,195,710 L130386 716,542 47,592 Y6d, 134 T2.9564705% 557485
m 030,354 517322 88221 49,280 132,103 T2.9564706% 100,755
14,417 72515622 47,983,975 131,958,750 3,912,428 17.881.226 FRI56AT06% 13,045,511
3,109 14,938,552 1,666,206 1,263,240 23,353 1,486,592 T19564706% 1,084,565
- - - 125404 - 126,404 a0
43,072 252,704,304 § 156,380,1B8 $ 40,095318 3 13,456, 1B1 H 531,552,499 39,070,014
NCNon-Residential Fesk
Damand Allocation Factor
—fpillerfahhitSpp 1) | BI7EN
a7L,544 132§ 10L113558  § 1958781 724951799 6 39.511,582 4244836554 ) 18,941.814
3 55,011,828
NC Retall Peak Cemand
Allocation Factor [Miller
Exhibit § pg. 1} D2E*E28
454,663 - $ 53,718,683 § U7 3 237,707 $ 19,013,936 N
[ w3u $ 123 5 1543305 % (176878)  § 1an.428
- - ) - H . $ . s .
427 - $ 48,301622 5 18,373,050 3 31an 526 $ 19,528,576
s LEY) $ 423 $ 13,408)
875,544 18,374 101,113,554 3L950.782 795,799 19,911,582 THIT01EE% 5 29,921,203

of and of vintage ywar, Including Impacts for participant frem prioe vistega
retall yrtem paak
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Evan Exhihit 1, page 2
Dukae Enargy Caralinx, LLE.
Vintags 2015 Actual for Banuary 1, 2018 1o Dikember 31, 2016
Oocket Numbar E-7, Sub 1592
Load impacts and Estimated Reverne 5 h Rt by Progr
NCRagldentia] Rivition
A ] Co{As)=10.5% DAl 1 Requiremank
NC Ratall kWh Sxies
Srstem ki Ruductlon - Sytem Enargy System MNPV of Afocation Factor (Miller
Resldential Programs Summer Pesk Raduction (kwh} Avalded Eost Spitem Cost Earned Lnility Incentive Syriem Coga Mus Incensive Exhitit 5 pg. 3] D*E
EE Programs
1 Appliance Recycling Program ] B0 8 55758 4 [CLE L B wors § {73.328) TIO962827K 5 . (52,983
2 Energy Efficiency Education 1512 6,441,283 3,695,507 126,509 150,435 2,306944 LSRR 1,685,290
3 Ertrgy Efficiznt Agpliances snd Devices 14,513 120.226.223 B2,262,218 24,065,714 6692131 30,761,505 TI0962827% 22,485,809
4 HVAC Energy Efficiency 7452 6,294,837 TA476,100 7239566 (42,799) 7,792,767 TIQISINTR 5,699,878
5 ified Enariy EMclancy 643 4801473 2,384,760 4,792,436 - 2792436 T1.0962827% 3,503,093
& MattHFamily Energy Efidency 1572 15,215,497 8,950,706 2,518,588 119648 3,258,636 T1.0952827% 2351541
7 Enery Assessmants 1,00 7,315,091 5,822 80 2,674,891 476,550 3,138441 N.095ZAITX 2,306,512
2 Subtotal 71,304 160531127 & 1ILBESS 5 [IEZ R 065008 S SLS91 20T B 32,005,540
9 My Herr Eneryy Report (1) T84 233568928 20,421,954 1022804 L1M7 11926618 T1.0962827% L MTHE
10 Total for Resldantial Energy Eficiancy Programs. 91,618 AN F LEEE § WLy s 9,159211 § 6392044 [ [T
MC Rexldential Push
Damznad Allocation Facor
[MMer Exhibit § pg. 3} D11*E11
11 Total DSM Programs (2) £)5,4592 118,623 98,543,760 H 20,206,298 H 077,308 s 26,483,505 33.7973480% 3 12,330,451
12 Tatal Residential Revenue Requirement $ 59,082,943
NC Non-Residential Revenue
Ragulrement
NC Ratafi kiWh Saley
System kW Raduction - Eystam Enargy System NPV of Aliscatian Factar {Millar
Summar Paak Rarduttion (kwh) Avolded Cost Syam Cast Exmed Utlity invtative Syubem Coat Plus Incant b ExhibitS pg. 2) (-3 ]
Non-Resldential Programs
EE Programa
13 Non Smart Saver 1504 16953402  § 8572607 % U weI4 S 900,212 73.0962827% $ 120,648
14 Moy Regidential Smant Savar Custom 7934 32,154,600 39,025,085 7,356,509 3,629,038 10,536,347 TI096182TR 2,010,611
15 Non Rexidential Smart Savar Enerpy Effident Food Servics Producn 5 $809.315 2472312 FERTH) urmn 571,389 T309BITR “r66
16 Non Sman o Products ] 3,316,501 3,344,669 L9 215328 1699119 BOJGISITR 1,234,683
17 Non ial Smart Saver Energy Products 0268 161342822 120,392,639 39,612,544 9,289,515 44.911,459 73.0952827% AB,T51A59
12 Mon Residential Smars Spvar Energy EfMdent Pumgs and Crives Products 368 TA4340 1,574,965 411,90 125,849 558,773 TINOR28IT% 437,585
19 Mons Residentlal Smart Saver Energy Efcant IT Products 107 2452027 77,601 85430 56,600 32430 73.0952827T% 150,031
20 Ron Residential Smart Saver Energy 7] 313,131 273,104 125547 17,622 143,569 7.0981% 104,544
21 Now Residertia) Smart Savar Parformancs tncenthra - - . 35570 (4,102) 3560 79.096281T% 2,078
22 Smafl Business Energy Saver 16,110 8,682,918 55,635,030 15,360,852 483N 13,998,224 71096282 7% 14,617.959
23 $man Energy[n Offices 3,505 16,842,367 1,843,559 1,061.729 2391 1,131,640 7 0962827% 241,305
24 Business Evergy Report 68 3,561,149 302,497 263,169 - 263,169 TLO9E2TN 152,357
25 Toual fer N ds wram 0,480 156917707 S 12700 4 63416596 & [EXE T R 07,580,514 S 54,003 543
NENon-Resdentlal Peak

Demand Aliocation Factar

M Mar Fuhibh § pg. 2) DI4"E

26 Total DSM Programs{2) 025,491 718,623 H 88,642,760 $ 26,406,298 s 8,077,308 H 36,483,608 40.0165437%
27 Yotal Non-Residentia] Revenue Requlrement

NG Retall Pesk Demand
Allaextion Facter fpailler
Total DEM Program Breakdown Exhiult 5 pg. 7) 029" £29

28 Pawer Manages (Resldantial] 455,393 - $ I § BLEZTE 7/ ] 466150 % 18,306,473 v

a7 for 1199 718623 5 574,530 H 470,304 H n 5 asraer

29 Power Share Call0ptian [Non-Reslduntialy . - $ . $ . s . 5 .

30 Porwitr Share [Non-Residantial] 368,900 - S s 4 18,291024 ¢ 3403812 § 17,654 835

11 Total D581 [TTXTH 7TIE63  § 90643760 § 2B408208 & 3077308 % 36,451,605 T4.6135917% $ 731075

{11 My Home Energy Repart Impacts raflect cumula tvs capablity a4 of end of wintage year, Inclyding impacta for participants from priat vintage
12) Total System DEM progrims allseated and N hased ta retall ystam pask
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Evans Exhibit 1, paga 3
Duke Energy ivolinas, LLE
Vintage 2017 Actual for January 1, 2017 0 December 31, 2017
Oocket Nimber E-7, Sub 1192
exdudinglL by Program
A » Cmiheb) PiLSR DB+ E NC Rraidentizl Aarvanua Raquiremant
. NERetall kWh Sahes
Syrtam W Reduction s Syrtem Energy System NPV of Allacation Factor (Millar
Residentlal Programs Summer Paak Redurtion (kWh] Avoided Gost System Cost Eaned WniihyIncentve System Cost Mus incentive Exhibi & pg. 9) e
EE Programs
1 Appitance Recyding Program B - 5 - 5 5307 § 610 5 4657 TLEIS06% L] 3420
2 Energy EMiclency £ducation 1393 5932085 597,728 2077611 174313 225424 T2B0R7S06% 1,633,862
3 Enargy Effickent Appliances and Devices 20606 137.959,791 105,085,057 30,340.728 8,595,601 38,926,329 TLEDBIS06% 28,349,055
L} " 1853 6,954,899 7428903 7403327 2841 7,408,260 TLECAZS06% 5352412
S tncoma Qualifled Energy Efficency and Weatherization Assktznce m 531624 3,1B5,867 5,505,991 - 5,505,992 TLEDH7506% 4,008,544
§ Mult-Family Energy Efichancy 1938 19,056,155 13325932 3168472 1,188,114 4326515 TLEORYS06K 3157377
7 Energy Arsersmanty 1040 20,543 5.602.456 2,909,098 423737 3,333,835 T2 B0UTS06% 2427324
8 Sulrtota) 3,580 1R365000 5 139223978 § 51410486 § 1036559 5 1,776,082 B 44,578,158
9 Wy Home Evergy Report [1) 73070 311,368,855 21,728,368 1313250 810354 14T 603 72.8087506% 10,719,344
10 Totalfor ¥ Prog 110651 BB 5 16097 S €5.271.736  § 2S00 S 76,458,685 3 55,697,737
NCResldentia) Pask
Damand Aflocetion Factor
(MEler Exhibin & py. 3) Bt L
11 SubTotal DSM Programs (2) 845,341 2,943,906 108087510 § 2AN651 S 865545 § 18478,111 ITEOTHLONN $ 1008481
12 Total DSM Programs 13,568,491
13 Tatal qui $ 4706278
HE Non-Reslinria] Rewenoe Reqoinamart
NE Rataal R $ales
Syvtam o Raduction - Systom Enargy Syrtom NPV of Aliocation Factor {MiTiar
 SummerPeak  Reduction (kwh) _ Avolded€ort SystemCost  _ Eweed Incentva  System Cort Flusincerthvs  ___ Exht3pgd) D°E
Non-Residentlal Programs
EE Programs
14 Nen Custom Energy 1627 1579070 $ w22 19875 § 925279 § 2,075,104 TLEDRIS06N. $ 2238845
15 Non Residantial Smart Saver Custom E010 40,609,055 34,691,003 T.304 824 3,109,648 10,454,486 TLBOB7S0EN 7,618,701
16 Mon Resklerttial St Saver Energy EMicient Food Service Products nz 1,383541 955,751 305,368 75068 181556 T2.8087506% 177,808
17 Mo Reskdential Smart Saver Energy Efichent HVAC Products 894 2954877 2,958,336 1,560,768 160,720 1,721,429 728087506 1,253,295
13 Non L Ughting LLAre 270,572,885 240,084,511 66,689,770 19,936,845 B6.626,715 72.5057506% 63,071,829
19 hon ey Pumps and 687 4,806,849 1070049 518937 m2227 EI1L164 T2.8097506% 597,879
20 Non o W Products - 2945 523 51,215 {6.580) 54235 T2ECBTS06% 13,088
21 Mon Iy Process Products L] 551,289 530,295 162,413 42306 00,719 T2.E087506% 183458
N Perfor 3 12372 8,958 320,558 135.834) 84,725 72.5087506% 207,305
23 Small Businexy Energy Saver 17.253 90,297,362 £3,165,534 17350072 5,289,176 22,620,148 T2.8087506% 56,469,847
24 SmartEnergyn Cffices - 213 10272154 1067A8D 891,010 20294 911304 F28087506% 663,509
25 Business Energy Report k] 43398 656 136,680 - 126680 TLACITSOCH, 22,234
25 Sub-Tataor N ¥ Prog 76,158 417398760 5 678537 § JTA}5T S BABIN 5 [FEETYETT] [ 92,672,672
27 Towl for Non-Resldentia) Enrgy Efickency Progras ] 1,672,672
NC Non-Ratidential Feak
Demand Allocation Factor
{MiDar Euhibit § pg. 3) oHrEH
28 Total DSM Programs(2] £46,941 2943906  §  j0sparsie S 29800650 3 1655459 $ 18478,111 40.0747011% $ 15419980
73 Total Non-Residential DSM Programs 15,419,988
10 Total N Idential Requi n o mnea
NG Retal] Peak Derand
Allocation Factor (MIfr
Total DSM Program Breakdown Exhibits pg. 3) 029*E29
31 Power Manager [Residential) 501,138 - 5 ELOMIs 5 102500 § SALLOSD § 15,422,549 v
32 EnergyWiss for Business (Mon-Residential] 5453 2343506 % 2530761 § IaB4E1L & saE § 2,489,924
33 Power Share Colliption {Non-Residential} . K ] - $ - H - H -
34 Power Share [Non-Residantial} 40,369 - $  asmed $ 1365 $ 333103 § 16,355,638
35 Total BSM BAGIAL 2943306 5 0R08TSI0 § WIEST 5 2655459 § BRI EERIEETEY Y $ 28420473

{14 My Home Energy Repart Impacts reflect cumutntive capability a3 of end af vintage yaar, Inclufing Impacts for participants fram orior vintage
{2} Tota! System D5M programs. t0 ial nnd N ial based ta reti peak
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Residential Programs
EE Programs
1 Applianse Recyding Program
2 Emergy Efficiency Education
3 Energy Efficiant Appliances and Devices
. Sman $aver Energy
5 Incay Ererpy od
& Multi-family Energy EMicioncy
7 Energy Ausessments
B Subtora)
9 My Home Energy Report 1)
10 Votal for Resktential Energy Efficiancy Programs

¥ Progranm
Assistance

11 SubTotal DSM Programs ()
12 Total DSM Programs
12 Tatal Residential Revenue Requirement

Non-Residentlal Programs

EE Programs
14 Non Custom Y
13 Nan Residential Smart Saver Gustom
16 Men Sman oy
17 Non Energy Products
18 Nen Enerpy

19 Non Energy ps and
20 Non Reskdential imart Saver Energy Efilant IT Prodycty
21 Non Energy Efficient

22 Non Per

23 Sarsall Butinest ERergy Saver

24 Smart Encrgy in Cifices

25 Business Enargy Raport

26 Sub-Total for Non-Residential Energy EMcancy Programs.
27 Total for Nen-Reskientinl Enangy EMiclancy Programs

28 Total DSM Prograrms(2)
29 Tota) Non-Residentia) DSM Programs
30 Total Non-Residential Revenue Requirement

Total D5M Program Breakdown
31 Power Manager (Residentialp
32 Energy\Wise fur Busivess [Non-Residential}
33 Powar Share Calloption (Non-fieldenial)
34 Powar Share [Non-Resldontial)
35 Total OSM

Evans Exhibht 1, page 4
Duke Energy Carclinas, L€
Vintage 2048 Actual for January 1, 2018 to December £1, 2018
Potket Number E-7, Sul 1192
Loa¢ excluding Lost by Program
A ] C=iAD) "LLEN D=Bel ] N Residential Rusipni Arquizecsnt
NE Ratall oarh Sales
System kow Redurtion - System Energy Systam NPV of Allocation Factor [lilar
Summar Peak Redurtion (Ewh) Avoided Coat System Cost €armed ULty ncentve Sysiem Cost Plus Incentive Exhibt 5 pg. 4) D*E
- - 5 - H - $ - H . TRTI3A50TX H -
L14g 4,539,354 2,713,062 1,991,908 82,922 2,074,520 TLILHGCON 1,508,738
22503 195,316,844 135,264,553 02,581,001 10,632,062 53328460 72.7130507% 38,775,753
164 6,721.282 7277653 6,954,193 37,198 €591,391 TATIM0507% 5,083,654
726 5,211,991 3,497,900 6,485,656 - £A8I 256 T2T130507% 4718972
2167 21,3095T6 13,647,387 1,604,442 1354916 4,759,358 TLIIASATR 460,674
928 7,716,668 5,753,248 2835847 . 235501 1371342 72.7130507% 2305984
3NA6 HLIRNE 5 168150600 BASSITI? S 12,5760 & 7€£15337 $ S5854,175
81,409 10,613,567 21,200,482 12,250,858 514,708 14,165,064 TLI1O50TR 10,299.851
120825 561,785,831 5 1393006 $ 77,808,581 § 13,208 E) 80,980,401 3 64,154,675
NE Residantal Peak
Damard Allotation Factor
[Miller Exhinit 8 py. 4) DI1* E1L
476,165 2Agn9a8 100354650 § 10406526 § o8ms § 28,450,561 1L 1SHTAX ) 12,354,728
12364728
. § 78,518,353
NC Nom-Residantial Reverwe Requirement
RC Rertall KWh Sabes
i ¥ of Afloeytion Factor (MEler
Summer Peak Reduction (kwh) Avolded Lozt s Earned Incentive System Cost Flus Incentive Eshiit 5 pg. 4) or
13 B15E8 % 6737 % a0 5 {2908y 8 368,152 F2.7130507% H 257,645
4,054 30,333,040 23300470 6,068,278 1382718 2053018 2713050 5,854,140
08 1151114 A7 235579 38144 293,723 TL7130507% 213,575
L) 2508,385 2,800,620 1620574 136,645 1757.223 T2.7130507% 1277731
57 178,360,155 146,522,016 25,869,602 13,875,028 39,224,629 T27130507% 23,895,532
o 2,669,016 1616886 272,358 154,000 431,755 T2.7130507% 313942
s 17.639 3m3 36871 (359) 32,978 72.7130507% 23930
L sz 226,606 e7502 18297 85,799 TZ7130507% 62,387
168 3371185 1,670,847 473,553 136,598 €16,557 FLI0SOTHR 43,317
1337 76,635,523 45,800,081 15,976,281 3,543,657 19,521,938 T2.7130507% 14,184,997
mn 1488592 143,208 219,729 {R.E0T) 210929 TL130507% 153,373
- - - - - - TLTI0S0TH -
50,950 297,110,461 $ 1351418 $ 51258583 5 19,835,770 $ 71134.301 [] 51,709,669
3 31,709,669
NC Non-Realdential Peak
Damand Allocation Factor
Millar Exhibis § py. &} D22t
875,165 2458,348 $ 100,354,654 s 25406 526 3 204405 s 38,450,561 AL4712925% § 15,995,941
15,945,941
$ 67,655,610
- K& Retall Peak Demand
Aflocation Factor {Wilier
Exhibits pg £ Dz3* £
535418 - 5 e2apn § 14422260 § 5,487,751 s 19,930,031 N
8117 2433548 5 224913 % 3062457 5 fes1m)  $ 2967326
. . 3 B 1 . [ B 5 B
33601 - H/ITHD § 129176 § 2551855 & 15.373,224
76,155 2439940 S 10035468 5 10406526 § 8049035 % 39,450,561 TLE2BISSIN H 23,310,659

{1} My Home Energy Repart Impacts reflact cumulative enpabliity os of end of vintzge year, inchiding Impacts for participants fram prlor vintage

{2] Tetal System DSM programs und N

basad 10 retall systam peak.
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Resldentlal Programs
EE Programs
1 Appliance Recyeling Program
2 Eneigy Efficiency Edutation
3 Energy EMident Appllances and Davicea
4

L ¥ Prog!

9 My Hoenat Enrgy Report (1)
10

11 SubTatal DSM Programs (2)
12 Tota) DSM Programs
13 Total Residential

Non-Resfdentlal Programs
EE Programs
b2

Curtam K

13 Koo Residenthal Smart Swver Customn

15 Kon xY Produc

17 Y
13 Ughting

ptl

Ful Products
A

22 Non Realdential Smart Saver Performance Incantive

23 5mal) Businesy Erergy Savar

2 Smart Energy In Offices

25 Businesy Energy Repswrl

25 Sub-Total for Non- ¥ Prap
27 Yol for Hon-Residential Ensrgy EMicency Frograms

29 Total D5SM Programs{2)
23 Total Bon-Residentlal DSM Programs
30 Tatal My identlal R {l

Total D5M Program Breakdown
31 Power Manager {Residential)
32 EnergyWise for Business {Non-Rasidential}
13 Power Share CaliOption [Non-Retidantisl)
M Porarer Eharn (Non-Realdartial)
15 Total DSM

Evans Exhibit 1, paga &
Duke Energy Casolinas, LUC
WVintage 2020 Estimats for Lanuary 1, 342012 Dacember ¥1, 2020
Pockit Mymber E-7, Sub 1132
d Extimarted
’
A 8 C= [A-B] "1L5% (-] L 1] NC Ratidentisl Revenue Reguiremant
NC Ratal KWh Sales
Syxtem kW Reduction - Syrvem Energy Symem kv of Aflocation Factar (MiTker
Summar Pealy Rrdiction (kwh} Awoided Cost o ¥ Incemtivae Rxhibh § pg- &) D*E
. - H - s - % - $ - RN H -
) 7,034,771 323716 652 AALS 2,696,083 TTIINTR 1,960,375
16,988 42,578,710 28,090,798 $,114,143 2,182,315 11,296,563 TLIIIOHTR 8:214.003
pAEL) 14,603,083 9,433,665 7,663,598 205,413 870,00 T27130537% 5712540
€53 4245993 1,654,957 8,649,280 - $6a9.260 TLNI0NT% 6318240
2034 20,196,577 10124226 1613426 8,773 4,361,903 T30 LITLETS
pril 6119618 35026 2,793,358 50,159 2ax5417 T 110507% 2098578
1212 A5I7AST % S5216617 S Mg me § [ECET ) I,795,107 ] 77,484,906
A1) 305,357,255 0,7HITE 11,643,408 108816 1E%EN 72.1130507% 91T
887 402,116,723 $ 8350943 E 48,142,443 ] 4.347,325 ] 50,409,768 3 24,112,681
D11* F11
915260 2557,5% 124330187 § 3p3M1 8 9019549 8 47.592,750 ALASHTNG [ 15.433.260
15.433.263
3 52,145,919
NG Ne-Residimtial Reverwe Requirement
WCRatad kWh Satesy
Systaro kW Reductian - Syrtem Enargy System NPV of Allocation Factor (Miller
Summar Pask Anducrlan (kW) Avclied Coet $yitem Cont Eatned Utiity tncentive  Spstomn Covt Mus incentive EXNBR S py. 4) oer
x 7350216 s 4,114,501 s LAL4STE 3 310458 3 L7251 1.3 5 LaMA0%
7658 62,000,262 3,716,860 10,758,254 2755424 13511,678 TLTI3050TR 9,004,753
i 43610 La32353 145,926 53517 1AEB A3 72.71130507% L0%2,252
58 2548592 205587 1,350,750 74356 143,137 7).H050m 1,042,077
2878 13L137431 87,238,060 21546401 T.554541 29,100,842 T2.7130507% 21,160,183
730 4,603,201 2264851 £53,139 185,343 B3BAE7 72.7130507% 609,629
. 323520 40508 71858 13,605) 68253 T2.7130507% 43,573
85 547,055 349,206 172,148 20247 19139 72,743050% 129,895
797 22,097,800 1L056217 3AM0983 9,601 4,731,550 72.7130507% 3480494
[+ 50,048,170 LSLI6E 10,638,607 1,836,783 12535330 T2713050T% 9,114,880
. . - - - - T2712050T% -
- - k3 - - = TLTINISOTR =
43858 20,693,344 3 17563263  § AT 5 FEEC-Y - Y 65,623,456 3 %,
[} FIATRED)
KC Non-Revidentlal Peak
Duemand Allocadon Factar
__indliler Exhibn § by &) n4"e24
978260 3S575%0 5 12330187 § W|oTRIM S 9429308 % 47,992,750 A14712325% 3$ 19,001,118
1,903,224
$ 67,62L,497
’ HE Rt Prah Dcrmand
ANocation Factor [Wifler
Euhib S pg. 4} D29 EB
616227 - H 7685921 $ 19,391,628 H 6,703,844 1 15095470 B
7 2550590 $ 34351278 § 509,117 5 {189,393} 5 4,508,784
. . 4 . $ . § - $ -
342823 - $ 43192988 1asanam 8 3405008 § 326
98,260 2357,5% F 124,330,187 § 38,073,341 ] 9,919,508 5 47591750 736207551% H 33,336,494

{13 My Homa Energy Report Impacts ceflect cumalsthes capabillty s of wnd of vintage year, incuding Impacts for participants from prior vintape

] ¥ i to N
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fvans Exhibit 2, page 1
Duke Ensrgy Carolinas, ¢
Dockat Number E-7, Sub 1192
North Caroll Revenue for 2015 - 2020
Vintage 2015
Line ResidentTal 2015 s 2014 1018 019 2020 Totai
1 Residantial Energy Assessments $ v a7z s e § 162,280 $ 1,392,597
2 MyHoms Energy Repart 10,047,270 - - . 10,047,270
3 Energy Elfichent Appliances and Devices 3,690,771 6.163,123 5,116,216 2,163,568 12,139,680 .
4 HVAC Enargy Efliciency 132,089 234957 232892 a1,742 691,692
5 Apoliance Retycle Program 150,786 279840 202098 115,671 829,334
6 Income Cualified Energy Efficlancy and Weatherization Assistance 69,823 152,201 150,742 68,856 441,633
7 Multh-Family Energy Efficency 136,658 681,177 676,873 285, 1,979,805
B Energy Efficiency Edueation 89,806 20572 218470 518,745
9 Toul Lost Revenues 14,201,010 3215618 5,145,278 2.578,708 g 34,140,816
10 Found Residential Revenues * - - - - -
13 NetlostResdental Revenves s 14,301,010 § 2215518 § BISATS § 2,973,708 s 38,140316
Nes y s 2018 2017 18 201 2020 Totat

12 Konresidentlal Smart Saver Custom Enargy Assessmenty $ 5559 % 22196 § A4 $ 12,719 s 62,316
13 NonHesidential Smant Saver Custom 1432838 2477128 2416373 210,053 156,453
14 Enargy Managsment information Services . - - - -
15 Saver Enargy Sarvica Produrts "a1.714 65479 64,761 18,584 109,538
16 Saver Energy Etfici 109,819 196,207 193,386 72963 s73,335
17 Saver Energy Efici 1439011 2400531 2,289,093 759,611 6,858,646
18 i Saver Energy ) v Drlves Products. 51,265 82,153 80,494 25,823 238,755
19 NonResidenaial Smart Saver Energy Efficient IT Products 58,585 173258 170,131 83,735 435,709
20 KonResidential Smart Saver Eneriy Efficient ¥rooess Equipment Products 14723 25414 2,674 2676 73,087
21 Smart Business Energy Saver LELTS 3,599,216 3,572,716 1515918 10,520,625
22 SmartEnargy in Dtfices 178,560 8738 - B 566,009
23 EneegyWise for Business - - . -
23 Toultost Revenuss 5157209 3429,119 0,833,331 3,346,108 26,765,963
25 Found Non-Residential Revenues * -

26 Net Lost Non-Residential Ravenues 5 5,157,409 § 942,119 $ [ETTE TN 3348104 H 26,763,983
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Vintsge 2016

Evam Eahibét 2, pagn 2

s 2038 2017 w018 2019 2020 Total
Residential Energy Assessments 5 193357 § 336600 % 194,978 $
My Hoehe Entrgy Report 13,032,206 - -
Enargy Elficient Appllances and Deviess 2,665,343 5,707.926 1,353,196
HVAL Enargy EMciency * 13251 AW 183,673
Appllance Recych Program 1098 2147 any
Incoma Gualifind Enargy EMclency and Weatherzation At 115,500 42,117 140,230
Muh|-Famity Enrgy EMMierancy 347382 638,540 403,459
Energy EMciency Educalion 143,649 301,028 174,350 618,068
Total Lost Reverves - 16,654,637 1,208,770 4,464,606 28,818,063
Found Resldential Revanuns * . - - -
NrtLost Residential Revenoey [ -5 16654587 § 71170 $ AABA, 508 $ 20.820,063
Non-Stesidentisl 2015 2018 2017 018 20t9 010 Torsd
identi Qustam Enengy 5 159073 § 389585 § 318,658 5 807,321
Non Residantial Smart Saver Custom 914,009 1,703,750 1.398,549 4,016,343
Energy Management Information Sarvices . . . .
Nan Residentls! Smart Savar Erargy EMgent Food Servior Procuets + 24,839 66,328 34,035 145,252
Non Resldential Smart Savar Enargy Eflicient HYAC Products 46,932 100,023 1,640 mes0
Non Residential Smart Savar Enargy EMciant Lighting Products 2,925,314 €,509,455 5,311,493 14,036,262
Non Residential Smart Saver Enargy EMiclent Pumps and Drives Products 33,893 66,558 A5 - 159,903
Naon Rexiduntial Smart Saver Enarpy Hlickent IT Products R 59904 75401 61,613 156,920
Non Saver EY P Products. arm 10,652 anil 24,194
Small Business Energy Svar 2,123,932 4,315,581 3,511,109 10,004,022
Smart Energy In Gffices 227062 418,553 - 645,616
Business Energy Report - . B -
EnergyWics for Business 15922 36,788 19,639 82,348
Total Lost Revenues 6,602,893 13,307,121 8L 31,252,013
Found Non-Residential Reverues * - - - -
et Lozt Ron-Residentisl Rrvermors 5 6802893 § [Er XTI 10,541,553 $ 7,252.013
Vintage 2017
FLit) 2018 217 20t 013 1020 Yatal
Resicartinl Energy Aaseusmeniy H 199,264 § s 366739 § 75603 % 915,367
My Home Ene: gy Mepert 14,455,527 - . . 14,458,527
Energy Efficiernt Agpllances end Davices 3,387,019 §,135,3%0 5,635,996 1,570,511 16,730,686
Residarial - Swart Savar Emrgy EMcenty Program 202,125 274,593 433,089 73,485 981,368
Appllance Recycle Progrem . B . . .
Inpame Qualified Energy EMciansy ond Wieatherization Asshatarcr 141,450 210,612 242487 63,120 657,669
Mult-Family trergy EMicency 535,630 pLow- ) 546,417 204,951 2,431,295
Envergy Effiiency Education 165,263 221,302 273,889 57,954 720,468
Tot! Lost Aevenues. - - 18,085,098 6,082,220 B,904,587 2,045,671 36,898,575
L Panding Rate Case 290,418 290,418
Found Residential Reveres * - - - - -
Wt Lost Residential Revenues $ -3 .8 19,085.098 § 6,20 3 2904507 § 1,755.25 § 36,600,157 .
Non-Reaidwatisl 018 pLILY L) vioe 2000 2018 2020 Yatal
Savar Cwsiom Energy 5 220,191 § WL 5 55020 § 139,226 5 1,072,725
Kon Resdential Seman Savar Custom 435,407 871,334 916,764 435,511 659,016 *
Energy Managemant Infarmation Sarvices . - . . .
Nan Residentlal $marg Spver Enengy EMclent Food Servioe Products 28430 40,771 69,363 12,596 151,142
Non Residential Smart Saver Energy Efficient HVAC Products 61,639 110,253 11612 W 52,284
Non Residentlal Smart Savar Enargy Effidant Lighiing Produtty 10,299,304 8,730,546 4,184,248 29,374,967
Non Residential Smart Saver Enargy Efficient Pumps and Drives Products 122,509 93,363 8,742 23,071
Nan Residential Smart Savar Enargy EMcient IT Products. 162 186 n 512
Non Resdential Smart Saver Enargy Eficient Process Equipmant Prodcts n.1n2 10,555 4,015 34,902
Non Residential Smart Saver Performance Incentive ™ 1] 685 2,344
Small Buslness Energy Saver L7T97 4,099,390 1,591,553 11,669,648
Smart Encrgy in Cffices 149,302 - - 358,692
Business Energy Rapart . - - . -
ErutrgyWise for Business 25,268 138 514 162,762 74,100 ARD BAA
Total tost Revenues . 8511547 15,501,393 14,570,381 6,519,975 45,508,296
lost Pending Rate o 525,623 925,623
Found Non-Regldentlal Rrverves ® - - - - L3
Nt Lost Non-Realdntial Reverues E) LI ] 511,547 § 15,901,593 § 1451881 § 5,594,952 § £5,379,671
* Found Ravenues - Saa Evana Exhibit 4
|4} Lost neverues wara a3timated by soplylag foracasted lost revetoe rates for risidmtlyl end stostate i d
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Evans Exhibit 2, paged

Mintepe 2015
Residential 2013 016 20174 201 019 T Yol

Residential Energy Assessmuenls H 178309 $ MBI § 466,044
My Homa Energy Report 15,205,604 . 15,206,604
Enagy EfMclent Appliances snd Devioe 2,553,378 4,101,976 6,857,354
Residertial - Smart $avar Energy Effichency Program 129,068 158,904 82969
Appliance Recycle Program . - -

Income Cruatified Enevpy EHiclincy snd Weatherlzation Asystance 99,398 183,634 285,001
MultlFamily Energy ENficloncy 436,351 s04,718 1,401,669
Enangy EMciancy Eduration 361,545 381,044
Yol Lost Revenusy - 6,102,512 24335717
Lost Fanding Rate C; 266,357 856,357
Found Residentlal Revarois - L -

Net Lot Arsidentia’ Ravenur ) -3 3 [CEFTETTEY 5238156 § 24,019,360

Non-Rexidential 2015 W6 200 o0 2019 2020 Yotel

hons Vi Custom Energy 5 145,699 § wosm § 246,201
Non Residerdial Smart Saver Custom 1,059,600 2,335850 2395450
Enwngy Management Information Sarvices. - - .

Non Revldentisl Smart Ssvar Enargy £ficlant Food Service Products 146,833 300,185
Non Residential Smart Saver Energy Efficiant HVAC Producty 515,742
Non Residential Smart Saver Enargy EfMiclant Lighting Products 5,410,946
Non Residential Smart Savwt Erargy EMiclart Pumps and Orhers Priducts 218,313 292113
Non Residential Smart Ssver Energy Efficlant IT Products 128,752 203,445
Non Resldential Smart Savar Energy Efficient Process Equipment Products 39,115 57,837
Non Smart Saver fncenthey 656,229 1,032.088
Small Business Energy Saver 1,523,301 2471538 1,994,639
Smart Energy fn Offices . - -

Business Energy Report . - -

EnengyiWica fir Busiversy 51,284 F6675 127,908
Tataf Lost Revenuss 5,590,446 10,194,109 15,734,556
Losy ending Rate Case 1.447.229 1,847,228
Found Nan-Resdentin! Revarnurs * . - .

Net Lost Non-Rasidential Riverues $ 5 5,590,048 § 8,786,830 § 1437027

© Found Revernses » Sew Evans Exhiblt 4

) LoRk Favirnes werte estimated oy 3 pplylng forecasted last ri et rates for ¢

non-riidantial tustome s
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Evans Eshibit 2, page 5
Mintage 2030
Residential 2018 2016 20677 2018 w13 w0 Tatal
Aesiduntlal Energy Astrssments 161,966 § 162,965
Wy Home Energy Report 14,686,468 14,606,468
Energy Efficient Appliances and Cuvices 1,238,371 1238319
Besldpntial = Smart Savar Energy Efficlency Program 271482 27,481
Appliance Recyclu Program . R
Income Iy EMtiwncy and Asisti 103,534 103,534
Multi-Famlly Enargy Eftidency 496,663 496,663
Energy Efficiency Education 145,751 145751
TotalLast Reverun - - - 17,105,243 17,105,243
Lot Revenus Decrement Pending Rats Case Implemantation 2,428,384 428,384
Found Resldentlal Ravaouas ¢ . .
Net Lost Arsidantial Revernoes [ O] =% - % 14676059 § 14874859
Non-Resideatial 2013 2018 2™ 2m8 018 2020 Toted
ial Smart Saver G ) 116424 $ 136,414
Moo Residental Sman Sawer Custom 1,201,984 1201584
Enzrgy Management Informatian Services . -
L i Enstgy # Products 93,624 21,624
Non Restdential Smart Saver Enargy Efficient HVAC Products. 61,919 BLE1S
Non-Residential Smart Sawer Enargy EMciem Lighting Products 3,029,903 1,029908
Mo Rsident sl Smart Savar Enargy Efficlent Pumps and Drives Products o651 54,651
Non Residentiat Smart, Saver Ensrgy EMficint IT Procucts 6,639 5,639
Nan Residentia) Sman, Saver Erogy EMien Process Equiomaent Products 12,081 12,061
N Saver anon 402,903
Small Business Energy Saver 955,245 955,245
Smart Energy In Offices . -
Buniness Energy Report - .
EnargyWise for Business 45,128 46148
Tota!Lost Revenues - 6.041.332 6,041,354
loxt Cace £57,680 257,680
Found Non-Residential Revanurs ¢ - -
Net Lost Non-Resictentiad Revenues $ - 3 $ AT § [ETERIT]

*® Found Rewenues - Sew Evans Exhibit 4
(1o by wpplying

"

revenua fates for residentlal and
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Dy By Coroline, LUC
For the Period Jarkary 1, 2018 - Dwcenber 31, 2818
Ducket Murber E-7,5ub 1192

Actual Program Cocts for Virtage Yeary 1914, 2015, 2016, 2017 and 2018

Rasidential Enargy Assessmants
Wy Home Energy Repart
Erengy Efficent Appliznces and Devices
Residential = Smart Saver Enerqy Fffciency Progrem
Appfance Recycle Program
Incame Craatified Energy Efficancy end Weatherization Asistance
Myt Gamily Enegy Efficiency
Enrrgy Efficiency Education
Smart Sava: €
EnEngy Management infarmation Systams
Nar-Residantial Smart Saver Custom
N Smart Savar
Hor-Resldentlal Energy Eficlent Foog Senviop Progucts
L] Smar HVAL Praducts
o Residential Smart Saver Energy Efficent Lighting Products
monvesidentlal Enangy EMcient Pumgs anet Drhves Products
Nontesdenttsl Energy EMcent ITEE
Energy
Smart Energy (n Offices
Smath Business Energy Saver
Business Energy Aepert
Pawer Manager
EnergyWisa for Buslness
Power Share

Costs b

Equipment Froducts

1018 Augt (Orde E-FSob 1105, dated 8725/15)

Total Enerpy Efficiency & Demand Sk Program Casty

KCAfocation Factor for EE programa
NCAllocation Factor for [5M programs-Residential
NCANoCation Factar for D5 programs-Non-Residentil

Resicantah Enecgy Aueisments
Mty Heer Energy Report
Energy Effician Appliances snd Deviars
Residentlal ~ Smart $aver Enargy Efficiency Progam
ADpTante Recytle Program
incoma Quafified Enargy Y Astist
Buitl family Energy Efficiency
Engrgy Efficlency Education
Custom Erergy
Energy Mansgement trfarmation Systerms.

Hon-Residential Smart Saver Custom

n Eficert Vi

N Ererfy Products.

Hon o na Products
Pumps and

L
Hontesidential Energy EMicent ITEE
Honrasidential Energy £Micient Process Equipmendt Products

Smart Energy In Offices.

Small Business Energy Saver

Buslnexs Enargy Report

Power Manage:

ErergyWise for Butinesy

Powet Share

Disatiouned Corsts fram 2015 Program Costs Ay (Orcer E-7 Sub 1108, dated 8/25/15]

CarolnasSyctem - Carplinas Sysvem- 12

[

Caroliras System - 13 Corclinad System-12  Caralinas $yztam - 12

12 Mortin Ended montha Ended months Ended months Ended months Ended

127t/2014 121/2015 13172016 173ta017 Lm0

H LSIT 3 3088173 2672293 2,503,038 2B35247

285,066 9,845,855 10E2 A 13,812,250 13250856
unas 12,050,485 e, 340,728 A2ER1AT
Arsszr 5418511 7AI9366 2403327 £554,193
1515857 1537241 [rIsy 5307 -
1817392 2081 452435 5505991 EAKX56
1842503 20m318 2518928 2188422 2,604,402
1363,153 2054672 2126509 2077611 1951958
LASR195 EEOALD 2034308 1139875 40725
355 B - - -
136,712 9,932,877 1356508 7,304,833 6068378
15670 320,559 anss
193330 154425 w7 306,433 23557
a8 142522 1ATISS1 1,560,763 1620574
LTS 11,335,708 66,529,770 25.289,602
ST 456478 answ san9lr 277755
2370 TI6 542 785430 61215 35871
29,509 21813 175547 162413 67502
1156097 1463240 1061729 191010 usrn
1026807 13,268,720 15,360,852 17350972 15576201
- 126404 263,169 126,630 -
15,662,692 4,64279 13644970 14,021,500 14422260
- 1,549,305 aT0304 2488518 3,082,897
15520432 15,779,050 14,291,024 13,16535 1282158
{3851)

3 mrna 4 110373109 § 151570107 % izag881s $ 159474100
729500471% TLISEATOER TRSEIRTR TLB0B7S0E% TLTIAS0T%
34.0200580% 31.571B612% 22.2973480% 33.8075104% ILISHTIN
ALOKZIN 42.4483655% £03165437% 4D.07ATO13% ALATIZRNX

NG Allocated 12 NCAlloceted - £2 WCAliocated - 12 NG Allocped - 12

Mantha Ended Manths Ended Martths Ended Nontt Ended
1273172004 1332015 L3I0 2 2y
B TEBIE 5 [FCI 188007 § 2HA078 § 2,064,745
EOW.TES 218,217 7910805 10,056526 9.647.783
10,7295 879,608 125330 22,090,705 175
3A92AST 3,555,930 5,7a0421 5330270 5,063,251
1105577 1321517 71184 3364 -
1398784 1,633,232 35m.091 2,003,844 4715.m1
1052473 "1,526,931 1,841,207 *2,306,388 264,349
143307 1438016 1534358 1512683 1,450,349
1,061,900 81,819 145,03 1338,015 736,513
54614 - - - -
5916,543 2245677 5372335 5318561 4413234
28073
JSME LIS 136318 213150 FHE+
S4BT 33,543 1077433 113637 LIS
4908515 82m193 mse2819 48,555,958 EYE T
41674 0,326 344363 385,147 202230
LY/ ] 22,764 100639 570 w0
65,525 €4,202 92,062 118351 43,107
843,781 1,067,528 TR G4BTH 159502
749,013 0191136 namamn 12633026 1EIIN
- s2,210 192356 NIU -
10,508,831 10,394.343 1E05TS 10,082,256 9,777.570
LD 35407 1879262 2415002
B0 12354533 1Ts.0m 10072077 LT
fzaam
) 177871 § B,tnae pLIENT-1N 3 1a0,145,514 § ALEOLL 54
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Duke Energy Carolinas, LLC
January 2014 - December 2018 Actuals
January 2019 - December 2020 Estimates
Docket Number €-7, Sub 1192
North Carollna Found Revenues

=

/A

Evans Exhibit 4

| Actual/ Reported KWH Estimated KWH |
L2012 | 2015 [ 2006 [ 2007 2018 2019 2020 Total Decision Tree Node
Economic Development 166,234,550 464,610,000 271,322,290 348,693,600 507,965,880 - - 1,758,826,320 Box 5 - exclude
Plug-in Electric Charging Station Pilot 238,696 - . - - - - 238,696 Box 3 - exclude
Lighting -
Residential 105,354 90,653 90,608 78,437 62,832 62,832 62,832 553,548 Box 6 - include
Non Residential {Regutated) 95,391 76,081 96,691 102,200 67,443 67,443 67,443 572,692 Box 6 - inctude
MV to LED Credit - Residentia] {Regulated) {156,381} [171,375) {189,823} (172,702) {150,968) (685,126) {217,615} {1,743,990} Box &- include
MV to LED Credit - Non-Residential (Regulated) {104,331} {160,589} {173,799) (193,494) (248,852) (1,129,345) {358,711) {2,369,121) Box 6 - include
Total KWH 166,413,279 464,444,770 271,145,957 348,508,041 507,696,335 (1,684,197 {446,050) 1,756,078,145
Total KWH tncluded {59,367) {165,230) (176,323} {185,559) [269,545) {1,684,157) {446,050) (2,986,871)
Total KWH Included {net of Free Riders 15%}) {50,972) {140,446) {149,875} {157,725) {229,113)  {1,431,567) {379,143) {2,538,840)
e — — e
Annualized Found Revenue - Non Residential 5 (3,700)| 5 {37,868)[ & (37,5755 {47,791} 5 [95.471)] § [574,663)| § (1.640,089)| § {2,43B,156)

Annualized Found Revenue - Residential {34,352)| 5 {55,340)| 5  (67.984)[ S (63,987} $ [59,285)) $ (420,645)] $ (1,297,039} § (1,999,232}
[ 2014 T 205 T 2006 [ 2017 | 2018 2015 | 2020 Total |
Vintage 2014 - Non Res 1,474 [3,700) {3,700) (5,174) {11,099}
Vintage 2015 - Non Res {21,561) {37,868) {37,868) {13,108) {110,408)
Vintage 2016 - Non Res {19,734) {37,575) {30,884) (10,217} (98,410}
Vintage 2017 - Non Res {19,415) {47,791) (47,791) {28,377) (143,374)
Vintage 2018 - Non Res {51,684) {95,471) {96,471) (244,626)
Vintage 2019 - Non Res {311,276) {574,663) {885,939)
Vintage 2020 - Non Res {85,379)
Net Negative Found Revenues to Zero® - 25,261 61,302 100,031 143,458 465,755 784,830 1,580,706
Subtotal - Non Res $ 1474 § -5 -8 - 8 - 8 - s - % 1,474
Vintage 2014 - Res {12,547) {34,952} (34,952} {22,005} - (104,857)
Vintage 2015 - Res {32,355} [55,340) {55,340) {17,981} - - (151,015)
Vintage 2016 - Res (38,231} (67,984} (39,657} - - {145,873)
Vintage 2017 - Res {26,862} (50,953} {32,706) {18,976) {129,498}
Vintage 2018 - Res (28,318) {55,285} {59,285} {146,888}
Vintage 2019 - Res {227,850) {420,645) {648,495}
Vintage 2020 - Res {56,673) {56,673)
Net Negative Found Revenues to Zero® 12,947 67,307 128,523 172,192 136,509 319,841 555,579 1,393,299
Subtotal - Residential $ - % - § - % - 3 - % - 0§ B -
Total Found Revenues B 1,474 % - I8 - Is B - 8 - IS - s 1,474 |

* Eliminates the inclusion of total negative found revenues at the Residential and Non-Resldentia) level
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Duke Energy Carolinas

System Event Based Demand Response January 1, 2018 - December 31,2018
Docket Number E-7, Sub 1192

High f Low System Temp

Evans Exhibit 5

Date State Program Name Event Trigger ) Customers Notlfied fSwitches Dispatched MW Reduction
1/2/2018 NCand SC PowerShare * Emergency, Low Reserves 32/10 163 282.1
1/7/2018 NCand SC PowerShare Emergency, Low Reserves 29/12 163 2100

8/30/2018 NC and SC Power Manager Test Event 91 /72 225,210 /270,511 184.1
Notes:

- The 'High / Law System Temperature' is the average of the daily high & low temperatures from 3 weather stations (Charlatte, Greensboro, Greenville/Spartanburg)
= *Customers Notifled' is the number of participants notified to participate in the event
- 'Switches Dispatched' values represent the monthly active switch counts

- 'MW Reduction' values 2re based on the average across all hours of the event

- A loss adjustment of 1.0622 has been included in the 'MW Reduction’ values.

X
%PY
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Evans Exhibit 6
Page 1 of 84

Duke Energy Carolinas, LLC — Executive Summary

A, Description

During the first quarter 2018 Duke Energy Carolinas Collaborative meeting, Duke Energy Carolinas, LLC
{the “Company”™) will provide an update on the performance of its energy efficiency and demand side
management programs/pilots for the timeframe of January 2018 through December 2018. The
Company's product managers prepared reports on each program describing the offerings and detailing
each program’s performance. This Executive.Summary describes how the Company performed at an
aggregate level during the full year of Vintage 2018 in comparison to as-filed information. Program-
specific detalls are provided in the individual reports.

Program reports include:

Program Category | Customer
Energy Assessments EE Residential
Energy Efficient Appliances and Devices EE Residential
Energy Efficiency Education Programs | EE Residential
Residential — Smart $aver Energy Efficiency Program (HVAC EE) EE Residential
income Qualified Energy Efficiency and Weatherization Assistance | EE Residential
My Home Energy Report EE Residential
Multi-Family Energy Efficiency EE Residential
Non-Residential Smart $aver Prescriptive EE Non-residential
Non-Residential Smart $aver Custom EE Non-residential
Non-Residential Smart $aver Custom Assessment EE Non-residential
Non-Residential Smart $aver Performance Incentive EE Non-residential
Small Business Energy Saver EE Non-residential
EnergyWise for Business EE/DSM Non-residential
Power Manager DSM Residential
PowerShare DSM Non-residential
Audience

All retail Duke Energy Carolinas customers who have not opted out,

B &C. Impacts, Participants and Expenses
The tables below include actual results for the full year of Vintage 2018 in comparison to as-filed data for
Vintage 2018.

The Company includes the number of units achieved and a percentage comparison to the as filed
values. The unit of measure varies by measure as a participant, for example, may be a single LED
bulb, a kW, a kWh, a household or a square foot. Due to the multiple measures in a given program or
proegrams, units may appear skewed and are not easily comparable.

Docket No. E-7, Sub 1192
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Evans Exhibit 7
Duke Energy Carolinas, LLC
Estimate - January 1, 2020 - December 31, 2020
Docket Number E-7, Sub 1192
Projected Program/Portfolio Cost Effectiveness - Vintage 2020
Program ucTt TRC RIm PCT
Residential Programs B '

. Energy Education Program for Schools 1.32 1.32 0.54 7.68
Energy Efficient Appliances & Devices 3.27 3.54 0.70 7.50
Residential — Smart Saver Energy Efficiency Program 1.31 0.95 0.60 1.84

. Income-Qualified EE Products & Services 0.21 0.35 0.17 2.80
Multi-Family EE Products & Services 2.97 2.97 0.61 | 22,81
My Home Energy Report 1.89 1.89 0.61

. Power Manager 4,22 8.72 4.22
Residential Energy Assessments 1.36 134 0.49 | 30.23
) Residential Total| 2.50 3.02 1.04 6.61

Non-Residential Programs .
Custom Assessment & [ncentive 3.38 1.68 0.84 3.20

. EnergyWise for Business 0.72 1.25 0.61

- Food Service Products 1.40 0.81 0.51 2.02

. HVAC 157 1.24 0.70 2.06

. Lighting 429 | 200 | 080 | 3.75

. Motors, Pumps & VFDs 3.68 2.63 0.86 5.38

. Non Res Information Technology 0.60 0.46 0.31 2.55

. Process Equipment 2.14 1.85 0.70 3.86
Performance Incentive 3.29 1.06 0.83 1.79
Small Business Energy Saver 2.70 1.67 0.80 2.93

. PowerShare 335 |11228| 3.35

Non-Residential Total|] 3.28 213 0.94 3.34
Overall Portfolio Total| 2.90 2.43 0.98 | 4.00
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Number of Accounts

DSM RIDER OPT OUT YR 2018
EE RIDER OPT OUT YR 2018

5,075
4,515

E
ENOons B A

]f DSM YR 18 (JAN 1-DEC 31)
.Customer Bill Name ~ RIDEROPTOUT

EE YR 18 {JAN 1-DEC 31)
RIDER OPT OUT

GRAND TOTAL

101 SOUTH TRYON LP

200 NORTH COLLEGE CHARLOTTE LLC
301 COLLEGE STREET CENTER LLC
638 BREWING CO, INC

A & T STATE UNIV 1
A W NORTH CAROLINA INC

ABB MOTORS AND MECHANICAL INC

ABCO AUTOMATION INC

ABERCROMBIE TEXTILES LLC

ABSS FACILITIES DEPT

ADVANCE STORES CO

ADVANCED DRAINAGE SYSTEMS

ADVANCED MACHINE & FABRICATION, INC.
ADVANCED TECHNOLOGY

AE & T COMPANY INC

AERO ACCESSORIES INC

AERODYN WIND TUNNEL LLC

AFFILIATED COMPUTER SERVICE

AFRO AMERICAN CULTUR

AIR PRODUCTS & CHEMICALS, INC

ALADDIN MANUFACTURING CORPORATION
ALAMANCE FOODS INC

ALAMANCE REGIONAL MEDICAL CENTER
ALBEMARLE U. S., INC

ALBEMARLE U. 5., INC

ALCAN PACKAGING FOOD AND TOBACCO,INC
ALDERSGATE

ALDI (NC) LLC

ALEVO MANUFACTURING, INC

ALEVO MANUFACTURING, INC.

ALEXANDER COUNTY SCHOOLS

ALEXANDRIA REAL ESTATE EQUITIES INC

ALL GRANITE INC

ALLIED DIE CASTING CO OF NC

ALLTEL MOBILE

ALLVAC, A DIVISION OF TDY INDUSTRIES, INC
ALTEC INDUSTRIES INC

AMERICAN & EFIRD LLC
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e

AMERICAN AIRLINES
AMERICAN CAMPUS LLC

AMERICAN CAMPUS OPERATING CO LLC
AMERICAN CONVERTING, CO. LTD
AMERICAN EXPRESS TRAVEL RELATED SERVIC
AMERICAN FIBER & FINISHING
AMERICAN HEBREW ACADEMY
AMERICAN ROLLER BEARING

AMERICAN ROLLER BEARING CO OF NC
AMERICAN TOBACCO HH LLC

AMERICAN TOBACCO POWER HOUSE LLC
AMERICAN YARNS LLC

AMERICAN ZINC PRODUCTS LLC
AMSTAR SUGAR CORP

ANDALE INC

APPLE INC

AQUA PLASTICS INC
ARCHER-DANIELS-MIDLAND CO

ARDAGH METAL BEVERAGE USA, INC
ARE-NC REGION NO 11, LLC

ARJOBEX AMERICA

ARMACELL LLC

ARROW INTERNATIONAL INC

ASHLEY FURNITURE INDUSTRIES INC
AT&T BELLSOUTH

AT&T MOBILITY LLC

AT&T WIRELESS SERVICE

ATLANTIC SWEETNER CO

ATRIUM WINDOWS & DOORS
AUTOMATED SOLUTIONS LLC

AVAGO TECHNOLOGIES WIRELESS{USA) MAN
B & E WOODTURNING INC

BV HEDRICK GRAVEL & SAND COMPANY
B&G FOODS SNACKS, INC

B/E AEROSPACE, INC

BAKER iNTERIORS FURNITURE COMPANY
BAKERY FEEDS INC

BANK NOTE CORP

BANK OF AMERICA

BARNHARDT MANUFACTURING COMPANY IN
BARRDAY CORP

BARTIMAEUS BY DESIGN INC

BASF CORPORATION

BAY STATE MILLING

BB&T

Evans Exhibit 9A
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BEAL MANUFACTURING CORP 1
BECO MANAGEMENT 2
BED,BATH & BEYOND 2
BELK 6
BELL SOUTH MOBILITY 1
BELLSOUTH 10
BELLSOUTH BSC 14
BELLSOUTH COMMUNICATIONS, LLC 1
BEMIS MANUFACTURING CO 2
BENJAMIN THOMAS COOPER

BEOCARE INC 2
BERNHARDT FURNITURE COMPANY 8
BERRY TRI PLASTICS

BESTCO 4
BESTREADS INC 2
BEVERLY KNITS INC 5
BIC CORPORATION 5
BILLY GRAHAM EVANGELISTIC 6
BI-LO, LLC 58
BIOMERIEUX, INC 4
BISHOP MCGUINNESS 3
BISSELL CO 1
BISSELL COMPANIES 23
BI'S WHOLESALE CLUB 3
BLACKSTONE CHARLOTTE, LLC 1
BLUE RIDGE COMMUNITY COLLEGE 16
BLUE RIDGE HEALTH CARE 1
BLUM, INC 1
BONSET AMERICA CORP 1
BORAL COMPOSITES INC. 4
BOSTON GEARLLC 1
BOWMAN DAIRY 1
BOXBOARD PROD INC 2
BRASS CRAFT MFG CO

BRAXTON SAWMILL INC 3
BREVARD COLLEGE 19
BRF-A1,LLC 1
BRIDGESTONE AIRCRAFT TIRE USA INC 3
BRIGHT ENTERPRISES INC 2
BRIT CHARLOTTE LLC 1
BRIT-CHARLOTTE HOLDING LEC 3
BROAD RIVER WATER AUTHORITY 1
BSN MEDICAL INC 1
BUD ANTLE, INC 1
BURKE COUNTY SCHOOLS 27

Evans Exhibit 9A
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BURLINGTON COAT FACTORY
BURLINGTON TECHNOLOGIES INC
CABARRUS COUNTY SCHOOLS
CALICO TECHNOLOGIES INC
CAMBRIDGE CC HOLDING COMPANY
CAMBRO MANUFACTURING CO
CAMCO MANUFACTURING, INC
CAMFIL USA INC

CANDLE CORPORATION OF AMERICA
CAP YARNS LLC

CAPITAL BROADCASTING COMPANY
CAPITOL TOWERS LLC

CARAUSTAR INC

CARAUSTAR INDUSTRIES

CARDINAL FLOAT GLASS

CARDINAL HEALTH

CARDINAL HEALTH 200, LLC
CARDINAL HEALTH INC
CAREFUSION MANUFACTURING, LLC
CARGILL, INCORPORATED

CARLISLE FOOD SERVIC

CARMEL COUNTRY CLUB

CARMEL CTRY CLUB

CARMIKE CINEMAS, INC

" CAROLINA BEVERAGE GROUP, LLC
CAROUINA CONTAINER

CAROLINA GLOVE COMPANY
CAROLINA GRAPHIC SERVICES LLC
CAROLINA INVESMENT PROPERTIES
CAROLINA LASER CUTTING INC
CAROLINA PERLITE CO

CAROLINA PRECISION COMPONENTS, INC.

CAROLINA PRECISION PLASTICS LLC
CAROLINA STALITE CO
CAROLINA SUNROCK CORP

CAROLINA TRACTOR & EQUIPMENT COMPAN

CAROLINA VILLAGE

CAROLINA YARN

CAROLINAS HEALTHCARE SYSTEM
CARPENTER COMPANY

CASCADE DIE CASTING GRP INC
CASE FARMS

CASTLE & COOKE NORTH CAROLINA LLC

CATAWBA COLLEGE
CATAWBA COUNTY SCHOOLS

Evans Exhibit 9A
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CATAWBA VALLEY MEDICAL CENTER
CB RICHARD ELLI

CBL ASSOCIATES MANAGEMENT, INC
CCC DEVELOPMENT PARTNERS, LLC
CEDAR FAIR SOUTHWEST, INC
CELGARD, LLC

CENTRAL CAROLINA PLASTICS INC
CENTRAL CAROLINA PRODUCTS
CENTRAL REGIONAL HOSPITAL
CENTRILOGIC, INC

CENTURY FURNITURE, LLC
CERTAINTEED CORP

CHAPEL HILL/ CARRBORO SCHO
CHARLOTTE COUNTRY DAY SCHOOL
CHARLOTTE DOUGLAS INTERNATIONAL AIRP
CHARLOTTE GATEWAY VILLAGE
CHARLOTTE LATIN SCHOOLS, INC
CHARLOTTE OBSERVER PUBLISHING COMPAR
CHARLOTTE PIPE & FQUNDRY
CHARTER COMMUNICATION
CHEROKEE BOYS CLUB

CHEROKEE INDIAN HOSPITAL
CHESAPEAKE TREATMENT COMPANY, LLC
CINEBARRE, LLC

CISCO SYSTEMS INC

CITY OF ASHEVILLE

CITY OF BELMONT

CITY OF BURLINGTON

CITY OF CHARLOTTE

CITY OF CHARLOTTE REGIONAL VISITORS AUT
CITY OF DURHAM

CITY OF EDEN

CITY OF GASTONIA

CITY OF GRAHAM

CITY OF GREENSBORO

CITY OF HENDERSONVILLE

CITY OF HICKORY

CITY OF KANNAPOLIS

CITY OF MARION

CITY OF MEBANE

CITY OF REIDSVILLE

CITY OF SALISBURY

CITY OF WINSTON SALEM

CK THREE TOWER CENTER,LLC

CKA LAKEPOINTE ONE OWNER LLC

1 1
12 12
1 1
1 1
3 3
4 1
2 2
1 1
5
1 1
7 13
1 3
59
10
1
2 2
13 13
1 1
13 13
1 1
3 3
1 1
1 1
2 2
1 1
1 2
1 1
5 3
88 101
4 a4
4 a4
2
3 3
2 2
27 29
4 4
4 4
1
2 2
1 1
2 2
10 10
26 31
1 1
1 1

Evans Exhibit 9A
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CKA LAKEPOINTE TWO OWNER LLC
CKS PACKAGING INC

CLAPPS NURSING HOME CENTER
CLARIANT CORPORATION
CLEARWATER PAPER CORPORATION
CLEMENT PAPPAS NC, INC

CLEVELAND COUNTY SCHOOLS

CMBE

CMC-NORTHEAST [NC

CMHA

COATS AMERICAN

COCA COLA BOTTLING CO CON
COLONIAL PIPELINE

COLUMBIA PLYWOOD CORPORATION
COMMONWEALTH BRANDS
COMMONWEALTH HOSIERY
COMMSCOPE, INC.

CONCRETE SUPPLY

CONCRETE SUPPLY CO

CONCRETE SUPPLY COMPANY LLC
CONOVER LUMBER CO

CONRAD HILL FEED &

CONSOLIDATED CONTAINER COMPANY
CONSOLIDATED METCOQ INC
CONTINENTAL AUTOMOTIVE SYSTEMS, INC
CONTINENTAL STRUCTURAL PLASTICS
CONVATEC INC

COPLAND FABRICS INC

CORE SCIENTIFIC INC

CORMETECH INC

CORNERSTONE CHARTER ACADEMY INC
CORNING CABLE SYSTEMS

CORNING INC

COSTCO WHOLESALE INC

COUSINS PROP INC

COUSINS PROPERTIES LP

COVERIS ADVANCED COATINGS US LLC
COVERIS FLEXIBLES {THOMASVILLE) US LLC
CPCC

CPP INTERNATIONAL LLC

CREE INC

CRONLAND LUMBER CO

CROWN CONVERTING

CS CAROLINA INC

CSHV 615 COLLEGE LLC
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CSHV SOUTHPARK 6100 FAIRVIEW, LLC

CSHV SOUTHPARK, LLC

CULP HOME FASHIONS

CULP INC

CURTISS-WRIGHT CONTROLS INC

CV PRODUCTS CONSOLIDATED LLC
CYRUSONE-NC LLC

DAIMLER TRUCKS NORTH AMERICA, LLC
DAIRY FRESH

DALCO NONWOVENS, LLC

DANNY TERRELL

DATACHAMBERS, LLC

DAVIDSON COLLEGE

DAVIDSON COUNTY COMMUNITY COLLEGE
DAVIDSON WATER INC

DAVIS AMBULATORY SURGICAL CENTER

DE FEET INTERNATIONA

DEBOTECH INC

DEERE HITACHI CONST MACH

DELTA PHOENIX, INC.

DIAMOND VIEW I LLC

DIAMOND VIEW I

DILLARDS DEPARTMENT STORE

DISCOVERY PLACE INC

DISNEY WORLDWIDE SERVICES INC

DIZE AWNING TENT CO

DIZE COMPANY

DOOSAN INFRACORE PORTABLE POWER - AL
DOUGHTON MFG CO

DOVER FOUNDATION YMCA

DOW CORNING CORP

DUKE UNIVERSITY 12
DURHAM ACADEMY 10
DURHAM BULLS 2
DURHAM COCA COLA

DURHAM COUNTY HOSPITAL CORPORATION
DURHAM PUBLIC SCHLS 107
DURHAM TECH COMM COL
DYNAYARN USA, L.L.C.

E | DUPONT CO

E 1 VICTOR INC

EARTH FARE INC

EAST COAST LUMBER CO

EAST DECK INC

EASTERN BAND OF CHEROKEE INDIANS
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ECMD INC

ECOFLO INC

EDS PALLETT WORLD INC

ELASTIC FABRICS OF AMERICA

ELECTRIC GLASS FIBER AMERICA,LLC

ELITE COMFORT SOLUTIONS LLC

ELLIS LUMBER CO

ELON UNIVERSITY

EMC CORPORATION

EMERGEORTHO, P.A

ENDURA PRODUCTS INC

ENGINEERED CONTROLS INTERNATIONAL INC
ENGINEERED RECYCLING COMPANY, LLC
ESSENTRA PACKAGING US, INC

ETHAN ALLEN OPERATIONS INC
EVANS,JAMES R

FAIRYSTONE FABRICS

FAMILY DOLLAR STORES OF NORTH CAROLIN
FERGUSON SUPPLY & BOX

FFNC INC

FIBER & YARN PRODUCTS, INC

FIBER COMPOSITES CORPORATION

FIBRIX, LLC

FIDELITY REAL ESTATE COMPANY, LLC
FIDELITY REAL ESTATE LLC

FILTRONA GREENSBORO, INC

FIRESTONE FIBERS & TEXTILES COMPANY, LL(
FISERV SOLUTIONS INC

FLEXTRONICS AMERICA, LLC

FLINT TRADING CO

FLOWERS BAKERY OF WINSTON SALEM LLC
FLOWERS BAKING COMPANY
FMC-LITHIUM CORP

FOCKE & CO, INC

FOOD LION

FORESTVIEW HIGH SCHOOL PTA

FORSYTH TECHNICAL COLLEGE

FOS5 AUTO RECYCLING INC

FREUDENBERG IT LP

FREUDENBERG PERFORMANCE MATERIALS L
FRITO-LAY, INC

FRONTIER SPINNING MILLS, INC

FRYE REGIONAL MEDICAL CENTER

FUIITSU AMERICA-INC

FULLSTEAM BREWERY, LLC
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FURNITURELAND SOUTH
GALENOR DESIGNS, LLC

GARDNER WEBB UNIV

GASTON CO SCHOOLS

GASTON COLLEGE

GATEWAY UNIVERSITY RESEARCH PARK
GBORO NEWS & RECORD

GE LIGHTING SOLUTIONS LLC
GENERAL ELECTRIC

" GENPAK LLC

GENUINE PARTS COMPANY
GEORGIA-PACIFIC MT HOLLY LLC
GERDAU AMERISTEEL US INC

GETRAG GEARS OF NA

GF LINAMAR LLC

GIBSON ACCUMULATOR, LLC

GIGA DATA CENTER - 1 LLC

GILBARCO INC

GILDAN ACTIVEWEAR (EDEN) INC
GILDAN YARNS, LLC

GKN DRIVELINE NORTH AMERICA, INC
GLEN HIGH SCHOOL

GLEN RAVEN INC

GLOBAL TEXTILE ALLIANCE INC
GOLDING FARMS FOODS

GRANDEUR MFG

GRANGES AMERICAS INC

GRASS AMERICA INC

-.GRAY MANUFACTURING TECHNOLOGIES LLC

GREENE STREET HOLDINGS
GREENSBORO COLLEGE
GRIFFIN INDUSTRIES

GRIFOLS THERAPEUTICS INC
GUILFORD COLLEGE
GUILFORD COUNTY
GUILFORD COUNTY SCHOOLS
GUILFORD CTY SCH
GUILFORD TECH COMM COLL
HBDINC

HALYARD NORTH CAROLINA, INC
HAN FENG INC

HANCOCK & MOORE, INC
HANES COMPANIES INC
HANES DYE & FINISHING
HANSON BRICK EAST LLC
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HANWHA L&C ALABAMA LLC

HARRIS TEETER INC

HASHMASTER TECH, LLC

HENDERSON COUNTY GOVERNMENT
HENDERSON COUNTY SCHOOLS
HENDERSONVILLE HEALTH & REHAB
HENKEL CORPORATION

HERBALIFE INTERNATIONAL OF AMERICA INC
HERITAGE HOME GROUP LLC

HERRON TEST LAB INC

HICKORY CITY SCHOOLS

HICKORY PRINTING SOLUTIONS, LLC
HICKCRY SPRINGS MANUFACTURING COMPA
HIGH ASSOCIATES, LTD

HIGH COUNTRY LUMBER AND MULCH LLC
HIGHLAND INDUSTRIES INC
HIGHWOODS PROPERTIES

HIGHWOODS REALTY LIMITED PARTNERSHIP
HIGHWOODS REALTY LTP

HINES GLOBAL REIT HOCK PLAZA I LLC
HITACHI METALS NC LTD

HOME DEPOT

HONDA POWER EQUIPMENT

HOUSE OF RAEFORD FARMS INC
HTA-MOREHEAD MOB, LLC

HUGH CHATHAM MEM HOSPITAL

HUITT MILLS,INC

HUNTSMAN INTERNATIONAL LLC
IACOLD FORT Il LLC

IAC OLD FORT, LLC

IBM CORPORATION

IGM RESINS USA INC

IMAGES OF AMERICA
IMC-METALSAMERICA, LLC

INCHEM CORPORATION

INDEPENDENT BEVERAGE CORPORATION
INDUSTRIAL WOOD PROD

INDUSTRIAL WOOD PRODUCTS
INFO-GEL, LLC

ING CLARION REALTY SERVICES LLC
INGLES MARKETS, INC.

INGREDION INCORPORATED

INSTEEL INDUSTRIES, INC

INSTITUTION FOOD HOUSE, INC
INTELLIGENT IMPLANT SYSTEMS
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INTERNATIONAL PAPER COMPANY
INTERNATIONAL TEXTILE GROUP INC
IPEX USA, INC

IQE INC

ISOTHERMAL COMMUNITY COLLEGE
ITG BRANDS LLC

ITLLLC

J C PENNEY CO

JEHERNDON CO

JACKSON BOE

JACKSON CREEK MFG INC

JACKSON PAPER MFG CO

JAMES M PLEASANTS CO
JAMESTOWN YMCA

JDL CASTLE CORP

JOHN JENKINS CO

JOHN UMSTEAD HOSPITAL
JOHNSON & WALES UNIVERSITY
JOHNSON CONTROLS BATTERY GROUP, INC
JOHNSON CONTROLS INC

JOWAT CORPORATICN

KAYSER ROTH CORPORATION

KBSIII CARILLON LLC

KEATING GRAVURE USA, LL.C

KEN SMITH YARN CO
KENDRION-SHELBY

KERRS HICKORY READY MIXED CONCRETE CO
KEYSTONE FOODS LLC

KIMBERLY CLARK

KINCAID FURNITURE

KINDER MORGAN SOUTHEAST TERMINAL
KINDER MORGAN TRANSMIX GROUP
KOHLER COMPANY

KOHLS DEPARTMENT STORES
KOOPMAN DAIRIES INC

KOURY CORPORATION

KOURY VENTURES

KROGER CO

KROGER LIMITED PARTNERSHIP |
KSM CASTINGS USA INC

KURZ TRANSFER PRODUCTS LP
KYOCERA INDUSTRIAL

L B PLASTICS INC

L 5 STARRETT CO

LAB CORP

Evans Exhibit 9A
Page 11

PR R R NN NN NN =M

=y
PP WNUNNMNNRPRRNONRE W

un
w M

O MNG R N = Un

PR M SN PP, ONNMNMNGNRERENDW

B WU R R

=
NP R R WUNONNNRRPRERPRENG

un
[ry

SN a2 hEeE bR NP VWV

14

= -
O dHd b M MNMNBNNMNOGOOUVNNNRERRNL

N
5

NN

106
10
10

N o N

12

15

OFFICIAL COPY

Jul 12 2019



LABELTECH INCORPORATED

LABORATORY CORPORATION OF AMERICA H(
LAKE HICKORY COUNTRY CLUB

LANXESS CORP

LANXESS SOLUTIONS US INC

LEE INDUSTRIES

LEESONA CORP

LEMCO MILLS INC

LENNY BOY LLC

LENOVO {UNITED STATES) INC

LEXINGTCN FURNITURE IND

LIBERTY COMMONS NURSING AND REHABILI
LIBERTY HARDWARE

LIBERTY HEALTHCARE PROPERTIES OF BALLAI
LIBERTY HEALTHCARE PROPERTIES OF MECKL
LIDL US OPERATIONS LLC

LIGGETT GROUP INC

LINCOLN COMM HEALTH

LINDE LLC -

LINDYS HOMEMADE, LLC

LOUISIANA-PACIFIC CORPORATION

LOWES FOODS

LOWE'S HOME CENTERS, INC

LOWES OF FRANKLIN #717

LOWE'S OF FRANKLIN #717

LSC COMMUNICATIONS US, LLC

LYDALL THERMAL ACOUSTICAL INC

MACK CONSOLIDATED CENTER LLC
MAGNOLIA CASTLE LLC

MANN+HUMMEL FILTRATION TECHNOLOGY
MANNINGTON WOOD FLOORS

MANUAL WOODWORKERS & WEAVERS INC
MARKET AMERICA

MARTIN MARIETTA MATERIALS INC
MARVEL-SCHEBLER AIRCRAFT CARBORATORS
MARVES INDUSTRIES, LLC

MASONIC & EASTERN STAR HOME

MAUSER CORP

MAY DEPT STORE

MCCREARY MODERN INC

MCDOWELL HOSPITAL INC

MCLEOD LEATHR & BELT

MCMICHAEL MILLS INC

MDI MANAGEMENT

MEAT AND SEAFOOD SOLUTIONS LLC

Evans Exhibit 9A
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MECK AREA CATH SCHLS

MECK CNTY JAIL CENTRAL
MECKLENBURG COUNTY

MEDI MFG INC

MEDIA GENERAL OPERATIONS INC
MERCHANTS DISTRIBUTORS, LLC
MERCK SHARP & DOHME CORP
MERCY HOSPITAL, INC

MEREDITH WEBB PRINT

MERIDIAN HOSPITALITY HOLDINGS LLC
MERIDIAN LABORATORY iNC

MERITOR HEAVY VEHICLE SYSTEMS
MERITOR HEAVY VEHICLE SYSTEMS LLC
METROLINA GREENHOUSES INC
METROMONT CORPORATION
MICHELIN AIRCRAFT TIRE CO
MICHELIN NORTH AMERICA

MILES TALBOTT

MILLERCOORS LLC

MILLIKEN & COMPANY

MINNESOTA MINING & MFG CO

MINT MUSEUM OF CRAFT & DESIGN
MITCHELL GOLD CO

MODERN DENSIFYING

MOM BRANDS COMPANY, LL.C

MOORE WALLACE NORTH AMERICA INC
MOORESVILLE CITY SCHOOLS
MOORESVILLE ICE CREAM COMPANY LLC
MORINAGA AMERICA FOODS INC
MORRISETTE PAPER COMPANY INC
MORTON CUSTOM PLASTICS, LLC
MOSES CONE HEALTH SYS

MOUNT VERNON MILLS INC

MULTI SHIFTER INC

NATIONAL GENERAL MANAGMENT CORP.

NATIONAL GYPSUM CO

NATIONAL PIPE & PLASTICS

NC A&T UNIV FOUNDATION

NC BAPTIST HOSPITAL

NC BLUMENTHAL PAC

NC CENTER FOR PUBLIC TV

NC DEPT OF HEALTH & HUMAN SERVICES
NC DEPT OF PUBLIC SAFETY

NC OWNER LLC

NC STATE UNIVERSITY
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NCFLA [| OWNER LLC

NETAPP, INC

NEW EXCELSIOR, INC

NEW GENERATION YARNS
NEW S0UTH LUMBER COMPANY INC
NGK CERAMICS USA

NIAGARA BOTTLING LLC
NORAFIN AMERICAS INC
NORDFAB

NORDIC WAREHOUSE INC
NORDSTROM INC

NORFOLK SOUTHERN

NORTH STATE FLEXIBLES, LLC
NORTHERN HOSP OF SURRY CO
NORTHROP GRUMMAN GUIDANCE & ELECTR
NOVANT HEALTH INC
NOVOZYMES NORTH AMERICAN INC
NR CHARLOTTE LLC

NW BALLANTYNE ONE LP

NW BALLANTYNE THREE LP
NW BALLANTYNE TWO LP

NW BETSILL BUILDING LP

NW BOYLE BUILDINGS LP

NW BRIGHAM BUILDING LP
NW BRIXHAM GREEN ONE LP
NW BRIXHAM GREEN THREE LP
NW BRIXHAM GREEN TWO LP
NW CALHOUN BUILDING LP
NW CHANDLER BUILDING LP
NW CRAWFORD BUILDING LP
NW CULLMAN PARK LP

NW EVERETT BUILDING LP

NW FRENETTE BUILDING LP
NW GIBSON BUILDING LP

NW GRAGG BUILDING LP

NW HALL BUILDING LP

NW HAYES BUILDING LP

NW HIXON BUILDING LP

NW IRBY BUILDING LP

NW JIH BUILDING LP

NW MEDICAL TWO LP

NW RICHARDSON BUILDING LP
NW SIMMONS BUILDING LP
NW WINSLOW BUILDING LP
NW WOODWARD BUILDING LP
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NWBH 1 LP

O T SPORTS IND INC

OAK FOREST HEALTH AND REHABILITATION C
O'MARA, INC.

OMNISOURCE SOUTHEAST
OMNOVA SOLUTIONS

ONEAL STEEL INC

OPTICAL EXPERTS MANUFACTURING
ORACLE FLEXIBLE PACKAGING
OWASA

OWENS & MINOR MEDICA

OWENS ILLINQIS, INC

P G MACHINE SHOP

PACKRITE LLC

PACTIV LLC

PALLETONE OF NC

PANTHER STADIUM, LLC

PAPER STOCK DEALERS

PARDEE MEMORIAL HOSPITAL

PARK RIDGE HOSPITAL

PARKDALE AMERICA LLC

PARKDALE MILLS, INC

PARKER HANNIFIN CORPORATION
PARMER RTP, LLC

PARTON LUMBER CO

PBM GRAPHICS INC

PEAK 10 INC.

PENN ENG & MANF CORP

PEPSI BOTTLING VENTURES, LLC
PERFORMANCE LIVESTOCK & FEED CO, INC.
PERMA TECH INC

PET DAIRY

PHARR YARNS, LLC

PIEDMONT CHEMICAL

PIEDMONT PUBLISHING

PIEDMONT ROW DRIVE, LLC
PIEDMONT TOWN CENTER ONE, LLC
PIEDMONT TRIAD REG WATER AUTH
PIERRE FOODS

PINE HALL BRICK COMPANY, INC
PINE NEEDLE LNG COMPANY
PIONEER COMMUNITY HOSPITAL OF STOKES
PIONEER DIVERSITIES CO
PITTSBURGH GLASS WORKS LLC
PLANTATION PIPE LINE
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PLASTIC REVOLUTIONS

PLYCEM USA, INC

PNEUMAFIL CORPORATION

POLK COUNTY SCHOOLS

POLY PLASTIC PRODUCTS OF NC INC
POLYMER GROUP, INC

POPPELMANN PLASTICS USA LLC

PPG INDUSTRIES INC

PRECISION FABRICS GROUP INC
PRECOR MANUFACTURING LLC
PRESBYTERIAN HOMES,INC
PRESBYTERIAN HOSPITAL
PRESBYTERIAN MEDICAL CARE CORP
PRINCE MANUFACTURING CORP
PRINTCRAFT INCORP

PRINTPACK INC

PROCTER & GAMBLE MANUFACTURING COM
PRYSMIAN CABLE AND SYSTEMS USA, LLC
PUBLIC LIBRARY MECK CO

PUBLIX NORTH CAROLINA LP
PUROLATOR FACET INC

QORVO US, INC

QORVO USINC

QUALICAPS INC

R & R POWDER COATING INC

RACK ROOM SHOES

RALEIGH RC GREEN LLC

RALPH LAUREN CORPORATION
RANDOLPH CO BD OF ED

RANDY D MILLER

RD AMERICA LLC

REEP-OFC WATER RIDGE NC HOLDCO LLC
REGAL CINEMAS INC

REMATTR, INC

RENWOOD MILLS LLC

REPLACEMENTS LTD

RESEARCH TRIANGLE INSTITUTE
REYNOLDA MANUFACTURING SOLUTIONS, [N
RH MANUFACTURING LLC

RICHA INC

RITZ CARLTON CHARLOTTE

RJ REYNOLDS TOBACCO CO
ROCKINGHAM COMM COLLEGE
ROCKINGHAM COUNTY GOVERNMENT
ROCK-TENN CONVERTING COMPANY

Evans Exhibit 8A
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ROGER MARK PENDLETON

RONNIE D MILES

ROUNDPOINT FINANCIAL GROUP
ROUSH & YATES RACING ENGINES, LLC
ROWAN COUNTY

ROWAN SALISBURY SCHOOLS
RUTHERFORD COUNTY SCHOOLS
RUTHERFORD HOSPITAL INC

SALEM ACADEMY & COLLEGE
SALISBURY MACHINERY

SAMS EAST INC

SANDVIK CORP

SANDY RDG GOLF CLUB

SANS TECHNICAL FIBERS, LLC

SAP ACQUISITION,LLC

SAPA BURLINGTON LLC

SCA PACKAGING NORTH AMERICA
SCHAEFER SYSTEMS

SCHNEIDER MILLS, INC

SCM METAL PRODUCTS INC
SEALED AIR CORPORATION

SEALED AIR CORPORATION (US)
SEALED AIR CORPORATION US
SECURITY NATIONAL PROPERTIES HOLDINGS
SELEE CORP

SENTINEL NC-1,LLC

SGL CARBON, LLC

SHAMROCK CORPORATION

SHAW INDUSTRIES GROUP, INC
SHEETZ DISTRIBUTION SERVICES LLC
SHERATON IMPERIAL

SHERRILL FURNITURE

SHERWIN WILLIAMS COMPANY
SHUFORD YARNS,LLC

SHURTAPE TECHNOLOGIES
SIEMENS ENERGY INC

SIEMENS ENERGY, INC

SIERRA NEVADA BREWING CO

S-L SNACKS NATIONAL, LLC

SLANE HOSIERY MILLS INC

SNIDER TIRE,INC

SOCIAL SECURITY ADMINISTRATION
SONESTA INTERNATIONAL HOTELS CORPORA
SONOCO CORRFLEXD & P LLC
SONOCO CRELLIN INC
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SONOCO PRODUCTS COMPANY
SOUTH COLLEGE STREET LLC

SOUTH FORK INDUSTRIES

SOUTH GRANVILLE WATER AND SEWER AUTH
SOUTHCORR PACKAGING
SOUTHEASTERN CONTAINER INC
SOUTHERN CAST

SOUTHERN FURNITURE

SOUTHERN METALS CO

SOUTHERN PIPE INC

SOUTHERN PRECISION SPRING CO INC
SOUTHWESTERN COMMUNITY COLLEGE
SPECIALIZED PACKAGING FLEXO
SPECIALTY MANUFACTURING INC
SPENCERS INCORPORATED OF MOUNT AIRY,
SPORTS MENAGERIE

SPORTS SOLUTIONS INC

SPRINT

SPX FLOW INC.

SRPF A/300 SOUTH BREVARD LLC

ST LUKES HOSPITAL

STAMPSOURCE

STANDARD TOOLS AND EQUIPMENT
STANLEY TOTAL LIVING CENTER
STAR PAPER TUBE INC

STARPORT |,LLC

STEEL SPECIALTIES

STEFANO FGODS

STEWART SUPERABSORBENTS, LLC
STONEFIELD CELLARS WINERY LLC
STONEVILLE LUMBER CO

STURM RUGER & CO INC
SUMITOMO ELECTRIC ESC, INC
SUNCOM WIRELESS PCS, INC
SUNSET HILL INVESTMENTS LLC

SV CENTER LLC

SWAIN COUNTY SCHOOLS
SYCAMORE BREWING LLC

SYNERGY RECYCLING LLC

SYNGENTA CROP PROTECTION, LLC
SYNTEC SEATING SOLUTIONS LLC
SYNTHETICS FINISHING

T5@KINGS MOUNTAIN I, LLC
TS@KINGS MOUNTAIN VIl LLC
TALBERT BUILDING SUPPLY INC
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TARGET STORES

TAYLOR BROS

TAYLOR INVESTMENT PROPERTIES, LLC
TAYLOR KING FURNITUR

TCG OF THE CAROLINAS

TE CONNECTIVITY CORPORATION

TEAM INDUSTRIES

TECHNIBILT LTD

TECHNICAL PRECISION PLASTICS
TECHNIMARK INC

TELERX MARKETING INC

TERRA-MULCH PRODUCTS, LLC

THE CHARLOTTE-MECKLENBURG HOSPITAL A
THE CLEARING HOUSE PAYMENTS COMPANY
THE CYPRESS OF CHARLOTTE CLUB, INC

THE DAVID H MURDOCK CORE LABORATORY
THE FRESH MARKET

THE GC NET LEASE {CHARLOTTE) INVESTORS |
THE INSPIRATIONAL NETWORK INC

THE LINCOLN NATIONAL LIFE INSURANCE CO|
THE NC A&T UNIVERSITY .
THE NC AT UNIVERSITY A&T FOUNDATION LL
THE NC OFFICE OF INFORMATION TECHNOLC
THE POLYMERS CENTER OF EXCELLENCE

THE TIMKEN COMPANY

THIEMAN MANUFACTURING TECHNOLOGIES
THOMAS BUILT BUSES

THOMAGSVILLE,CITY OF

TICONA POLYMERS, INC

TIERPOINT, LLC

TIGHT LINES PARTNERS LLC

TIMCO AEROSYSTEMS, LLC

TIME WARNER CABLE SE LLC

TIME WARNER CABLE, INC.

TIMKENSTEEL CORPORATION

TIX COMPANIES

TKC MANAGEMENT SERVICES

TOSAF USA, INC

TOWN OF CHAPEL HILL

TOWN OF MOORESVILLE

TOWN OF VALDESE

TR 121 W TRADE LLC

TRANSCONTINENTAL GAS

TRANSYLVANIA COMMUNITY HOSPITAL
TRANSYLVANIA COUNTY SCHOOLS
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TRELLEBORG COATED SYSTEMS US, INC
TREND OFFSET PRINTING

TREND OFFSET PRINTING SERVICES [NC
TRIAD HOSPITALITY CORPORATION
TRIAD WINDGW DES & |

TRIBAL CASINO GAMING ENTERPRISES HARR/
TROPICALNUT & FRUIT CO

TRUE TEXTILES, INC

TURBOCOATING CORP

TYSON FARMS INC

U S POSTAL SERVICE

U.S. COTTON, LLC

ULTIMATE TEXTILE INC

UNC - CHAPEL HILL

UNC GREENSBORO

UNC SCHOOL OF THE ARTS

UNCC

UNDERWRITERS LABORATORIES

UNIFI INC

UNIFI MANUFACTURING, INC

UNILIN FLOORING NC LLC

UNILIN NORTH AMERICA, LLC

UNION COUNTY PUBLIC SCHOOLS
UNIQUETEX

UNITED PARCEL SERV

UNITED STATES COLD STORAGE
UNIVERSAL FOREST PRODUCTS
UNIVERSITY OF NC HOSPITALS

UPM - RAFLATAC, INC

US FQODS, INC

US NATIONAL WHITEWATER CENTER, INC
VALASSIS COMMUNICATIONS

VALDESE WEAVERS

VALLEY HILLS MALL

VANGUARD FURNITURE INC

VERIZON WIRELESS

VICINC

VULCAN CONSTRUCTION MATERIALS, L P
W 5 FORSYTH COUNTY SCHOOLS

WR&G ASSOCIATES

WAGER,ROBERT CO,INC

WAKE FOREST UNIVERSITY

WAKE FOREST UNIVERSITY HEALTH SCIENCES
WAL-MART STORES EAST,LP

WALNUT CIRCLE PRESS

Evans Exhibit 9A
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WATTS REGULATOR COMPANY 7 7 14
WAYNE FARMS LLC 8 8 16
WBTV LLC 2 2 4
WEIL MCLAIN 2 2 4
WELDING UNLIMITED IN 1 1 2
WELL SPRING RET 5 5 10
WELLS FARGO BANK NA 8 7 15
WELLSPRING RETIREMNT COMM INC . 5 5 10
WESTERN CAROLINA UNIVERSITY 1 1 2
WESTROCK COMPANY 4 4 8
WESTROCK CONVERTING COMPANY 31 31 62
WEYERHAEUSER COMPANY 1 1 2
WFMY TV INC 2 2 4
WHOLE FOODS MARKET 5 5 10
WIELAND COPPER PRODUCTS LLC 1 1 2
WILSON COOK MEDICAL 7 7 14
WINDWARD PRINT STAR INC 1 1 2
WINGATE UNIVERSITY 19 19 38
WINSTON SALEM STATE UNIVERSITY 22 22 44
WINSTON TOWER MAIN LLC 1 1 2
WOODGRAIN MILLWORK INC 2 1 3
WORLD MEDIA ENTERPRISES, INC 1 1 2
WSOC TELEVISION INC 4 4 8
WXII TELEVISION 2 1 3
YMCA GREENSBORO 7 7 14
YMCA OF NORTHWEST NORTH CAROLINA 3 3 6
ZINK IMAGING INC 1 1 2
jGrand Total _ ___5075_ 4515 9590

Evans Exhibit 9A

Page 21
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pr——

DSM RIDER OPT IN YR 2018
EE RIDER OPT IN YR 2018

]

iCustomer Bill Name

EE Rider

MNumber of Accounts

DSM Rider

ALEXANDER COUNTY SCHOOLS
BB&T

BEMIS MANUFACTURING

BSN MEDICAL INC

CITY OF CHARLOTTE

CPCC

DEERE HITACHI

DEERE HITACHI CONST MACH
DUKE UNIVERSITY

FOCKE & CQ, INC

FOOD LION

FREUDENBERG IT LP

GUILFORD COUNTY SCHOOLS
GUILFORD TECH COMM COLLEGE
HIGHWOODS PROPERTIES
HIGHWOODS REALTY LIMITED PARTNERSHIP
HIGHWOODS REALTY LTP

JPS COMPOSITE MATERIALS CORP
LOWES FOODS

LSC COMMMUNICATIONS
PARKER HANNIFIN CORPORATION
RENWOOD MILLS LLC

SOUTHERN FURNITURE

TIME WARNER CABLE SE LLC
VALDESE WEAVERS

PARKER HANNIFIN CORPORATION
HIGHWOODS REALTY LTP

PARKER HANNIFIN CORPORATION
HIGHWOODS PROPERTIES

LOWES FOODS

N

PN B PR NRAORRNRBMNRRBROORREROU B BRERMPB 3 3 MR

(Grand Total

19, ]
un

Evans Exhibit 8B
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NPV of AC - Res EE

NPV of AC - Non Res EE
NPV of AC - DSM

Total NPV of Avoided Costs
Program Costs - Res EE"
Program Costs - Non Res EE
Program Costs - DSM

Total Program Costs

Net Savings

Sharing Percentage

Shared Savings - Res EE
Shared Savings - Non Res EE
Shared Savings - DSM

Total Shared Savings

Duke Energy Carolinas, LLC
Shared Savings Incentive Calculation
Docket Number E-7, Sub 1192

Estimate January 1, 2020 - December 31, 2020

C=A-B

E=(A-B)*D

System

75,255,986
171,569,263
124,330,187

371,155,436
37,453,164
51,858,747
38,073,241

127,385,152

Wnn

243,770,285
11.50%

4,347,325
13,766,709
9,919,549

$

28,033,583

/A

[
Evans Exhibit 10

1) Excludes AC and Program Costs associated with Income Qualified Energy Efficiency and Weatherization Assistance,
which is deemed to be cost recovery only.
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Evans Exhibit 11
Page1of2

EMB&V Activities

Planned Evaluation, Measurement and Verification (EM&V) Activities through the rate period
(Dec. 31, 2019)

Evaluation is a term adopted by Duke Energy Carolinas (DEC), and refers generally to the
systematic process of gathering information on program activities, quantifying energy and
demand impacts, and reporting overall effectiveness of program efforts. Within evaluation, the
activity of measurement and verification (M&V) refers to the collection and analysis of data ata
participating facility/project. Together this is referred to as “EM&V.”

Refer to the accompanying Evans Exhibit 12 chart for a schedule of process and impact
evaluation analysis and reports that are currently scheduled,

Energy Efficiency Portfolio Evaluation

DEC has contracted with independent, third-party evaluation consuitants to provide the
appropriate EM&YV support, including the development and implementation of an evaluation
plan designed to measure the energy and demand impacts of the residential and non-residential
energy efficiency programs.

Typical EM&V activities:

e Develop evaluation action plan

e Process evaluation interviews

e Collect program data

e Verify measure installation and performance through surveys and/or on-site visits
e Program database review

e Impact data analysis

s Reporting

The process evaluation provides unbiased information on past program performance, current
implementation strategies and opportunities for future program improvements. Typically, the
data collection for process evaluation consists of surveys with program management,
implementation vendor(s), program partner(s), and participants; and, in some cases, non-
participants. A statistically representative sample of participants will be selected for the analysis.

The impact evaluation provides energy and demand savings resulting from the program. Impact
analysis may involve engineering analysis (formulas/algorithms), billing analysis, statistically
adjusted engineering methods, and/or building simulation models, depending on the program
and the nature of the impacts. Data collection may involve surveys and/or site visits. A
statistically representative sample of participants is selected for the analysis. Duke Energy
Carolinas intends to follow industry-accepted methodologies for all measurement and

Docket No. E-7, Sub 1192
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Evans Exhibit 11
Page 2 of 2

verification activities, consistent with International Performance Measurement Verification
Protacal {IPMVP) Options A, C or D depending on the measure.

The field of evaluation is constantly learning from ongoing data collection and analysis, and best
practices for evaluation, measurement and verification continually evolve, As updated best
practices are identified in the industry, DEC will consider these and revise evaluation plans as
appropriate to provide accurate and cost-effective evaluation.

Demand Response Program Evaluation

DEC has contracted with independent, third-party evaluation consultants to provide an
independent review of the evaluation plan designed to measure the demand impacts of the
residential and non-residential demand response programs and the final results of that
evaluation.

Typical EM&YV activities:

s Collect program data

s Process evaluation interviews

s Verify operability and performance through on-sitevisits
* Collect interval data

e Program database review

s Benchmarking research

e Dispatch optimization modeling

s Impact data analysis

e Reporting

The process evaluation provides unbiased information on past program performance, current
implementation strategies and opportunities for future improvements. Typically, the data
collection for process evaluation consists of surveys with program management,
implementation vendor(s), program partner(s), and participants; and, in some cases, non-
participants. A statistically representative sample of participants will be selected for the analysis.

The impact evaluation provides demand savings resulting from the program. Impact analysis for
Power Manager involves a simulation model to calculate the duty cycle reduction, and then an
overall load reduction. Impact analysis for PowerShare involves statistical modeling of an M&V
baseline load shape for a customer, then modeling the event period baseline load shape and
comparing to the actual load curve of the customer during the event period.

The field of evaluation is constantly learning from ongoing data collection and analysis, and best
practices for evaluation, measurement and verification continually evaolve. As updated best
practices are identified in the industry, DEC will consider these and revise evaluation plans as
appropriate to provide accurate and cost-effective evaluation.

Docket No. E-7, Sub 1182
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Ewvans Exhibit 12
EME&V EFFECTIVE DATE TIMELINE
This chart contafns the expected timeline with end of customer data sample period forimpatt evaluation and when the impact evaluation report is d to be comel

Unless otheswise noted, ariginal Impact estimates are replaced with the first impact evaluation results, after which time subsequentimpact evaluatlon results are spplied prospectively,

Program Program/Measure

ey Key
[Ropiline # Recyching Refrigorator, Freorer [2pd A Wl gopon] ~ | L ] 1 I iy Estimate
Eme ity Cfclency Eduzation (K12 Curficul) Energy I ciency £ duzatian (k12 Currioalum) . 1 EMAY

Ind EMAY
Ard trasv
dth EMBY

I e

Ensrgy CMclent Appllance nnd Devices.

IIVAL Energy EFfciency Tune & Seal Measuret
atherication
wcome-Ouatibed Enargy Eficlency Nefrgeratar Reglacement

Low income heghbarhood
¢ Water EE Produrts

Multl-Family Energy EMicieacy

Lighting [CFL Praperty Mana
My Hame Encrgy Report WHHER
Resldential Energy Asszuments Homa Energy Houe Catl
WAN-ASThd#n1I3)| Smart St ¢ EABRY EIfiCI9ALY Custam Hon-Rrey SmertSaver Custom Arbate
NoA Arsidentla] Smart Saver Engrry Elfiency Foed Service [Nan-Res Smart Saver Energy L ificenoy Food Service
[Nan Residontial Smarl Savar Energy Elfioncy HVAC Products Non-Res Smart Saver Eneriry EIficio ncy HIVAG Proguecs
Wi 8 Smart Saver Prescrip e Ligming

Non-Reskienial Smar, § aver Energy Efloncy Lighting

Nan Res Serart Saver Prescriptive Other

Kan-A sk antlal Smart Swvi * Ene*Ey Lifency Molor Pumps Deivet Non- A Sm ¥ Prescriplive (VFOs or ather)
! 5 Energy EFlency baulpment Nga-Red St Saver Enenty Elfitlney Protess £quln
Smull Buriing 3 Energy Saver £
Smart Energy In Gificey L0
2017 2020
Program | Program/Neasure Quarter 3 2 acerd o arLet 2 u cr 4
Energy ElMclency Edusation (K12 Cumicuium] Energy Elflency Educalion (K32 Cutrkulum) — | — i | Sk | — .
Lighting - Smart Saver ALED {Free 160} 151 EMAV Report 1 1
Lghting < Smar Saver Azl LIV EMRY Roport
Energy 1Mclen Appliance and Deviess LIghting - Speclaiy Bulby I EMB) % ITEMLY
S5 Walor EE Products | Rt Ard EMEV J [ T EAY Roperi g |
HP Water Heater B Foal Pum 1AV Prpart
[1TVAZ Energy Eifclency RafaTral 4 Non-RETeT ] VAL RARSLLTFL
Worharluation IR EMAY 1) Ra
income-Cu afified Erengy Efficiency Relrigorator Replace ment 1o EMAY Raport = ]
Law Income Ne-ghborhoad mrd ALV E | - )
Whun- Family Enevgy ETRCiency [ghting & waler EE Products = 3rd EVIEV 1 | mm Report me | ee— = E m
[y Home Erargy Repon HER N feport I | S———— | S—— | i — r——  — | — — 3 EMAV Report RN r
Home Energy House Cail A TMRY, _ATEMBY. [ o Ropark
£ SN o] Raport
EnsriyWise Busines {(EE messure] Lt EMBY Report Zad P [
[Custom Rebate & Custom Astsment =) wSrd EMAV 1 [mm | — | — — — LIV
Al Prescriptive Technakogles W ird RV 2 | I Report i | E— — — ———  ——— | F—— TS EMAY |
Non-Residentlal Enengy Assessment 1t EVMEY Repont 1
Smali Gusinest Enargy Saver SBES 1 WA (17 TYEMEV,
Smart Encrgy in Offces £ IR EMAV Report

Note; Agskienilal Smart Saver AC and HP and Non-Retidertial Prescripthve ¥ report In the past. Pty combine

Dacket No. E-7, Sub 1192
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Duke Energy Carolinas, LLE
DSM/EE Cost Recovery Rider 11
Docket Rumber E-7, Sub 1192
Exhibit Summary for Rlder EE Exhlblts and Factors

Residential Billing Factors

Residential Billing Factor for Rider 11 True-up (EMF) Components

Year 2015 EE/DSM True-Up (EMF) Revenue Requirement

Year 2016 EE/DSM True-Up (EMF) Revenue Requirement

Year 2017 EE/DSM True-Up (EMF) Revenue Requirement

Year Z018 EE/D5M True-Up (EMF) Revenue Requlrement

Total True-up {EMF) Revenue Requirement

Projected NC Residential Sales (kWh) for rate period

EE/DSM Revenue Requirement EMF Residential Rider EE (cents per kwh)

Residential Bllling Factor for Rider 11 Prospective Components

Vintage 2017 Total EE/DSM Prospective Amounts Revenue Requirement
Vintage 2018 Total EE/PSM Prospestive A Revenue Regul
Vintage 2019 Total EE/DSM Prospective Amounts Reverue Requirement
Vintage 2020 Total EE/OSM Prospective Amounts Revenue Reguirement
“Totsl Prespective Revenue Requi

Projected NC Resldentizl Sakes (kWh) for rate period

EE/DSM Revenve i Prospecth Rider EE fcents per kWh)
otal il 1dential Custo

Total True-up {(EMF) Revenue Requirement

Total Prospective Revenue Reguiremenl

Total EE/DSM q Jor Residzntial Rider EE

Total EE/DSM for d Ricer EE {cents per kWh)

Non-Residential Billing Factors for Rider 11 True-up (EMF) Components

Vintage Year 2015 EE True-vp (EMF) Revenue Requirement
Projected Year 2015 EE Participants NC Nan-Resldential Sales (kwh) for rate perlod
EE Revenug Requirement Year 2015 EMF Non-Resid=ntio! Rider EE {cents per kWh)

vintage Year 2015 DSM True-up (EMF) Revenue Requirement
Projected Year 2015 DSM Participrnts NC Non-Residential Sales [kwh) for rate period
DSM Revenue Requil Year 2015 EMF N. 1 ! Rider EE {cents per kwWh)

Vintoge Yeor 2016 EE True-up (EME] Revenye Requirerment
Projected Year 2016 EE Pt NC M fentiol Sales {kwh} for rate period
EE Revenue Requirement Year 2016 EMF Non-Rasidentiol Rider EE (vents per kWh)

Vintage Yeor 2016 DSM True-up (EMF) Revenue Requirement
Projected Year 2015 DSM F NCN. identiol Sales (kwh) for rate period
DSM Revenue Requirement Yeor 2016 EMF Non-Residential Rider EE (cents per kWh)

Vintage Yeor 2017 EE True-up (EMF) Revenue Requirement
Profected Year 2017 EEF ip NC Non-Residential Soles (kwh) for rate periad
EE Revenue Reg ¢ Year 2017 EMF N Ictentiol Rider EE {cents per kWh)

Vintage Year 2017 DSM True-up (EMF) Revenue Requirement
Projected Year 2017 OSM Porticiponts NC Non-Residential Safes {kwhj for rote periad
. DSM Reventie Requirement Yeor 2017 EMF Non-Residential Rider EE {cents per kWh)

Mifler Exhibit 2 pg. 1 Line 1S
Miller Exhibit 2 pg. 2 Line 15
Miller Exhibit 2 pg. 43Line 15
Mifler Exhibit 2 pg 4 Line 15
Sum Lines 1.4

Milter Exhibit 6 pg. 1, Une }
Line 5 / Line 5 * 100

Miller Exhikit 2 pg. 4, Line X
Miller Exhibit 2 pg. 5, Line 3
Miller Exhibit 2 pg. 6, Line 11

Sum Lines 3-11
Miller Exhibit 6 pg. 1, Line 1
Line 12 / Line 13 * 100

Line 5

Line 12

Ling 15 ¢ Line 16
Line 7 + Line 14

Miller Exhibit 2 pg. 1, Line 25
Miller Exhiblt§ Line 4
Line 25/Line 26 * 100

Miller Exhible 2 pg. 1, Line 35
Mifler Exhibit 6 Line 5
Lmne 28/Uine 29 * 100

Miller Exhibit 2 pg. 2, Line 25
Miller Exhibit 6 Line &
Lne 31/Line 32 * 100

Miller Exhibit 2 pg. 2, line 35
Miller Exhibit 6 Line 7
Une 34/Line 35 * 100

Miller Exhibit 2 pg. 3, Line 25
Miller Exhlbit 6 Une &
Line 37/Line 23 * 100

Miller Exhibit 2 pg. 3, Line 35
Miller Exhibit 6 Line 9
Line 40/Line 41 * 100

Milter Exhibit 1, page L

Adjuited

524,656

967,614

3318165
15,734,405

$ 20,544,840
21487301475
0.0956

1,755,253
9,737,443
5,236,156
66,895,887
5 83,624,728
21,487,301,475
0.3892

H 20,544,840
83,624,738

$ 164,165,578
D.4848

] 1,171,685
18,371,572,219
0.0084

$ 19,262
18,413,235,012
0.0002

H 9,213,079
18,126,497,772
0.0512

5 14,672
18,165,831,506
0.0001

] 11,550,561
17.918.240,840
0.0645

$ 1,084
18,135,782,630
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Duke Energy Carolinas, (1€

DSM/EE Cost Recovery Rider 11

Docket Number E-7, Sub 1192

Exhibit Summary for Rider £E Exhibits and Factors

Vintage Year 2028 £E True-up {EMF) Revenue Requirement
Prof d Year 2018 EE P P NC No i Soles fkwh) for rate perlod
EE Revenue Requirernent Year 2018 EMF Non-Residentiol Rider EE (cents per kWh)

Vintage Year 2018 DSM Trug-up (EMF) Revenue Requirement
Projected Year 2018 DSM Participants NC Non-Residential Sales {kwh) for rote period
DSM Revenue Reguirement Year 2018 EMF Non-Residentiol Rider EE {cents per kWh}

Non-Residential Billing Factors for Rider 11 Prospective Components

Vintage Year 2017 EE Prospective Amounts Revenue Requirement
Projected Program Year 2017 £E Participants NC Non-Residential Sales {kwh) for rate period
EE Revenue Requirerent Vintage 2017 F Ct  for N fdential Rider EE {cents per kWh)

Vintage Year 2018 EE Prospective Amounts Revenue Requirement
Projected \Jinzag'a 2018 EE Partielpants NC Non-Residential Sales (kwh) for rate period

EE Revenue Requirement Vintage 2018 Fr ive Comg for N ! Rider EE (cents per kWh)
Vintage Year 2019 EE Prospective A t q
Projected Vintage 2019 EE Participants NC Non-Resldential Sales (kwh) for rate perlod

EE Revenue Requirement Vintoge 2019 Prospective Component for Non-Residential Rider EE {cents perikwh)

Vintage Year 2020 EE Prospective Amounts Revenue Requirement
Projected Vintage 2020 EE Participants NC Non-Residential Sales {lkwh) for rate period

EE Revenue Requirement Vintage 2020 Prosp Comp Jor N idential Rider EE feents per kiwh)
Vintage Year 2020 DSM Praspective A Revenue Req|

Projected Vintage 2020 DSM Participants NC Nar-Residentlal Sales [kwh} For rate period

DSM Revenue Requirement Vintoge 2020 Prospective Comp for N I I Rider EE (cants per kWh)
Tetel EMF Rate

Total Praspective Rate

Totol Revenue Reguirements in Rider 11 from Non-Residential Customers

Yintage Year 2015 EE True-up {EMF) Revenue Requirement
Vi'mage Year 2015 DSM True-up (EMF) Revenue Requirement
Vintage Year 2016 EE True-up (EMF] Reverue Requirement
Vintage Year 2016 DSM True-up (EMF] Revenue Requirement
\intage Year 2017 EE True-up (EMF) Revenue Requirement
Vintage Year 2017 DSM True-up (EMF) Revenur Requirement
Vintage Year 2018 EE True-up (EMF) Revenue Requirement
Vintage Year 2018 D5M True-up (EMF) Revenue Requirernent
Vintage Year 2017 EE Prospective Amounts Revenue Requirement
Vintage Year 2018 EE Prospective Amounts Revenue Requirement
Vintage Year 2019 EE Prospective Amounts Revenue Requirement
Vintage Year 2020 EE Prospective Amounts Revenue Requirement
Vintage Year 2020 DSM Praspective Amounts Revenue Requirement
Tatal Ni i Requi inRider 11

Miller Exhibit 2 pg. 4, Lne 25
Milter Exhibit 6 Line 10
Line 37/Line 38 * 100

Miller Exhibit 2 pg. 4, Line 35
Milier Exhiblt 6 Line 11
Line 4G/Urne 41 * 100

Miller Exhibit 2 pg. 3, Line 23
Milter Exhibit & Line 8
Line £3/Line 44 * 100

Miller Exhibit 2 pg. 4, Line 25
Miller Exhiblt & Une 10
Ling 46/Uine 47 * 100

Millar Exhibit 2 pg. 5, Line 4
Miller Exhibit & Uine 12
Line 49/Line 50 * 100

Miller Exhibit 2 pg, 6, Line 18
Miller Exhibit & Line 14
Une 52/Lina 53 * 100

Miller Exhibit 2 pg. 6, line 25
Millar Exhiblt & Une 15
Une 55/Line 56 * 100

Line 19
Lne 22
Lne 25
Line 28
Une 31
Une 34
tine 37
Line 40
Line 43
line d6
Line 49
1ine 52
Line 55
Sum {Lines 58-68)

Miller Exhibit 1, page 2

§ 4,807,118
17,320,957 422
0.0278

$ 1,396,399
18,056,545,344
0.0017

$ 5,594,352
17,918,240,840
0.0312

$ 9,508,142
17,320,957,422
0.0349

b 8,746,380
17,184,515,812
0.0509

$ 52,968,887
17,184,515,812
0.3082

H 15,931,130
18,009,339,344
0.1101

01578

0.5553

1,171,685
19,262
9,273,079
14,674
11,550,561
1,084
4,807,118
1,395,399
5,594,352
9,508,142
£,746,880
52,968,887
19,031,130

H 124,983,652
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Wiler EXhbR 2, page 1
Decke Enevgy Carolinas, LLC
Docket No, E-7, Sub 1192
True Upof Year 1, 2, 3 and & of Vintaga Year 2019
RESIDENTIAL
Energy Efficiency Programs
ET50b1050 | E-7suh 1073 | E7sub 5103 | E7 302105 | £750b1130 | 7 Sub 1130 | E7Sub 1164 | B Seb 112
Rider T Tnua
Ridar § wpofLost
Original | Mider 7¥aar 2 iRider & True up| Kdar @ Vess 1 | Reverces & |der 9 Yesr 4 | Rider 10 Trua | Wicter 11 Trom
Refarenca Extimaty of¥errl |lostSeverves| EMBV IR Ertimate up P, Yaar 3018
Residenciat EE Program Cost Evens Exiibit | pg 4, Line 1O ® NC Allo, Facter 5 30685449 % R.726,23%) H - ] - ] 2958114
Reidential EE Exrred Utllity tncentive Evans Exhiblt 1 pg. 1, Line 10 * KC Alloc. Factor 2374 541 2431922 125,671 - 4932234
Retum onundercollaction of Residential EE Program Cast Mitler Exhit 3 pg 1 49,054 am 35,939 (eI | 156984
Wotal EE Progrem Cast and Incarthe Companents Line 14 Line 7+ (a3 31,065,000 (243, 348) 203463 339 15813 13,040,332
Reidential DSM Program Cost Evana Exhibrt L pg. 1, Line 11 ® NC Alloc. Factor 12,512432 2.137,589) 11,252} o 10,393,591
Residential DSM Esrrad UNility Encentive: Evers Eahibit 1 pg. 1, Line 11 ® NC Alloe, Factor LRELRIE) (876,007 {12,280) {532) 2,585,398
Return on 4] Miliar Exhiit 3 pg 2 {10,786, a5y 13,038 304 24307 |
Fotsl 5M Program Cost aed Inanthve Components UnaS+Line6 s Lm 7 13,507,643 252491 9919 11,506 4 13,604,798
Toral EE/IS and tncantive € Une 8o Uned 4BE52,733 12.069,730) 213382 7343 07| TR
Reverus-celated s #nd fegulstory faes factar ™ Melier Exhibit 2, pg. 7 1.001437 1.003407 1.001402 1001002 | 1ooum
Tatsl EE/DSM Program Cost and incantive Revenus Requiremert Line 9 ® Une 10 48,936,585 (3,074,034) 213681 7310 3315} 48,110,427
Revidential Ret Lozt Reverues Evans Exhiblt 2 pa. L 3363184 )  mos03s3 |  a1miz2 11336530 959,114 34,140.018
Fotal Residentlal EE/DSM Revinue Revultement Ling 11 # Une 12 243,151 8,090,365 4,404,311 11,2¢9,200) 953,599 80,259,243
Total Collected for Vintege Yesr 2015 (through estimated Rider 10} Wiifler Exhible & Lk 2 .34
Line 13- Line 34 [ 520655
See Miller Extubit A for rate
NON-RESIDENTIAL
Energy Efficlency Programs
E-75ub1050 | K75 1073 | €-75ub 1108 | P A 108 [E7S0b1IR0 [E7Seh1is0 |85 1164 [E-TEDUR
LT aned
Nider 8 woflost | Yesrzoas
Originad | Rider 7 Year 2 [Rider B Trow up| Kcer 8 Your] | Revernes & | Year dLR | Ridar 10 True | Kider 11 True
Rehrarxe Ertimate__|bostRevarues] _ofYesr1 | Lot Rewerams| €M Dstmate up vp Yearams
Nan- Resisent st EE Program Cost Evans Lxhibit 1 py. 1, Uine 24 * NCAIiGE. Factor 17,341,807 1504051 o - 151858
Nan-Residantia) EE Exmmd UNlilty Incenthve Evan TxhibN 1 p3. 1, Une 24 * N Alloe. Factor 5214226 5399 (594,998 917,158
Retunn on udescolection of Hon-residential EE Program Couts Millar Exhbit 3 page 3 339299 wapms)  erarel  1MLEm )
Toral FE Program Coxt and tcentive Campanents Ure 16 ¢ Ure 17 ¢ Line 18 23363023 1635158 T145,683] 67,378 20£31554
Revenus-retated taes and regulatory fees Factar tdiller Exhitin 2, pg. T 1Loma? LOU1E02 1001402
Tatal N EE Pregram G Revenve Une 19 Line 20 73,536,422 1587561 7AT0 20,929,564
NoaResidential Nat Lost Rivnues Evans Exhibit 2 pg. 1 2523450  masanc3 9, 2426543| 4183188 LO78.554 26,768,963
Tetal Non-Residential EE Revanue Requirement. Une 21+ Line 22 | 28318903 s30a003) 18182914 BADLAE | 431404 |  s3030m8| (3mammael  a3a502 61,705,520
Total Coflected for Year J015 (through estimated Rider 30) Miller Extibit 4 Ling 7 £5533841
Nar-Resdential EE Revbpure Requichment Wine 23- Lina 24 1172608
Prajected NE Resideatlal Sales (kwh) Wlkef ExhiDt 6, Ung & AN ITE NG
NE [ Ling T5/Una 26100 00084
DSM Programs
751050 | #7500 1005 |y ygn1nto [67Subi16d [rrsubiine
=R | W ¥
Original | Original Trum | Wicer 9 Tron | Rider 10 True | Rider 11 Tree
Rafererce rimate Up vp Yeer 1018
Won-Residential DSM Program Cost Evans ERhTbIt ), pg. 1 Uine 25 ® NC ATloe. Factor 16493428 {1.635)]
Non-Residential DSM Eamed Uity Incentive Evans Enhibit 1, pg. 1 Line 25 * NCATloc. Factor 4310357 136,029
Retum of i Mifler Exbibit 3 pege 4 203,063,
Fotal Nom-Resigentigl D5 Program Cost and Teenthe Compongnns. Lituk 25 ¢ Ling 29 ¢ Ling 30 2030885 | [3.951.011)) [20.733) (E28.224) e 15490490
Rewenuovclited tinrd gnd migulatery fees Factar MElter Exhibit 2, 0. 7 LOoo17 1.001402 10014532 1001803 100740
Total N ot i Une 31* lint 32 208,34 | [3956550) rhodm|  (aimacs) (12.88%) 165,513.922
Tetal Roveout Colleetud for Yeur 3015 through extimated Rider 10) Millgr Exhib 4 Line 12 15,a9d, 660
osM ement T » Une 33- Line 34 19.262
Projected NC Nom-Rasidentisl Saies (ki) Millar Tehibit 6 Line 3 13.413,735012
N Non-Residentsl OSM billng factor Una 35/Line 35°100 q.oo

Actusl regy Y it A

y May diftar from origingl filad e3timated.
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Mler Exhiift 2, page X
Durie Energy Carolinas, LLC
Qocket No. E-7, Sub 1192
True Up of Year 1, 2 and 3 for Vintage Year 2016
RESIDENTIAL
Energy Efficiency Programs
E-75ub 1073 | E-75ub1105 | F75eb 1180 | E7sub1azo | ErEub 1344 | E7Sub il
7
Original | Rider@Yoar 2| Jicer 9 Trum |Year 2016¥r 3] Mder 10 Froa | Rider 11 Troe
Lina Aefarerce Ertimate flostRavarves| upfYeard] | WWEstmate ! up(YearZ) | Upf¥eerd} Yanr 2018
t  Residentlal FE Program Cost Ewary Exhibit 1 pg. 2, Lbae 10 * NCAlpe, Fretor $ 31056079 $ Aseslia $ @) 5 40.021,101
2 Residential EE Exmad Uity Locentive Ewvarrs Exhis 1 pg. 2, Lima 10 * NC ARioc. Factor 2392652 4,361,799 [52.008) 6,701,353
3 Retum.on undercollaction of Residentlal E€ Progrem Costs Muller Exhiblea g § 172476 710,786 410916 1,414,188
4 Total EE Pregraen Cent and incentvs Componnts LireleLine2 sline 22,448,731 13,599,299 638,585 430526 ag,137,542
5 Residential DSM Program Cast Ewans Exhisit 1 pg. 2, Line 11 * NC Afioc. Factar 10613005 {LO12.441) o 9,600,575
#  Residentizl DSM Earned ULty Incentive Ewans Exhigit 1 pg. 2, Une 11 * NC Alioc. Factar 2287418 (129,52 [27.590) L1998
7 Ratumon owereoltection of Residentisl DSM Progrem Costs Mifter Exhibit 3 pg 6 {ZE‘SHH 25,1 L1z} FEER LS
& Total DSM Program Canst and tncantive Componeats Line%4 LUne8eling? 13500434 {11 74, {ya.u73) 12218009
¥ Tel EE/ " Unedslina 8 46,549,155 12430914 584597 ”033 [ZETIETH
10 Revesus-felated tieed and negulatory fews lactor ** Millst Eshibit 2,p8. 7 1.001442 LO001403 1001802 1.001402
3 Totsl EE/DS L4 and wcamive R Uaey * Line 20 7,008,054 12,448,352 sas ALy »L A8
12 Residential Net Lost Revanues Evens Exhibit 2 pg. 2 11,873,767 apaee|  a7mue) 7Sy
13 Tota! Aesidentisl EL/TSM Revenus Requiremant Uing 11 4 Une 12 58,290,633 s7is|  srzeaTa 75| (anansm| 20918 9,270,300
" Virlega Tear 2018 Ridar 30] WATter Exhibit 4 Line 2 3,302,685
13 Total Reridentis) TE/DSM Reverua Requirsment Une 11 ¢ Uina 12 $ SE7.614
See Miller Exhibit A for rate
NON-RESIDENTIAL
Energy Efficiency Programs
B2 505 £073 | 0-7 Sub 1105 | B-75ub 1130 | €7 5ch1ams | 67 sub 1368 | E7Sub 2192
[ Kider ¥
Original iy B Yot 3 Taar 2018 Yr 3| RMadir 10 Trum | Rider 11 Trua
Rafarence Estimyte | Lot Revanows [Year L Trmup]| WA Estimate | vpfvew7) | Up [Yesrd) Vg Y1l
16 Won- Residuntial EE Program Cost Trana EXhibit § p3- 2, Linw 23 * NG Allec, Factor 38,454,811 13,515,376 1 50,009,582
17 Non-Rasldetisd €€ Lamed LIty incentive Evems EXhibit 1 pg. 2, Linw 25 * NG Alloc. Facta? 10,305,721 4281607 {552,363) 140105
» L € Prog Miller Extbit 3 puge 7 LR E) 1,051,375 DST8 2,181,244
19 Tersl EE Progrem Cost wnd Ineanthd Componan s Lir 184 Livw 17+ Line 10 45,600,352 16,133,278 §93.008 mane 64,185,191
20 Meverue-related tares and reguintary fres facior Milar Exhibit 2, pg. 7 1.001447 1001402 1001407 1.00140
21 Tots) hon-esidentis! EE Program Last and Incanthve Revanus Rsquiremants Lina 19 * Line 20 45,667,530 181E0,710 639,387 2,60 66,279,548
22 Non-Residential Net Lost Revemes. Evans Exhitt 2 pg. 2 Amasals|  pa0g4M| sz | 13asae7)  (eossoze)|  edmvods 31752013
23 Vorsdn L e UntileLnez2 5L412345 | B30sas | 20marre| 2335307 (33m03 97,531,560
20 Yot Colected for Vintage Year 2015 {theough astimated Rider 10} Milgs Exhibit 4 Line B 22,258 75 |
25 Non-Retidertial EF Reverun Requinement LrgddeLing 24 9,273,079
5 Projected NG Resident lal Sales {wh) Mt Exhibit S, Lne 6 18,176,497,772 |
17 NE Nor-Reddentis) £ bling factar {CentafXiWh] Ling 25/, Inet 264200 00313
DSM Programs
E7541070 | prguhino | E7sebisd | 171N
BLER
Original | Riders Tna | Rider 10True | mder 13 Troe
Befarpmn Eutimaty up Up Up (Year B) Yaar 2018
78 Ron-Residential D5M Program Cost Evins EXNILL 1, pi. 2 Une 26 % NC Atlox, Facter 12358910 (161413 o 11534437
B M Earned WRility Evarts Exhibit 1, pg, X Uk 26 % NC Allot, Factas dqar e {162.059) {33, 3,296,856
0 of Nont Miligt ERibt 3 page & 1,758 Japo| (s 508}
31 Totul Noa-Resicientisl DSM Progran Cast and Indenthve Componenty L 28 + Unw 29 + Lina 30 16,353,538 .426.713) {30,262 {607} 14390476
il willer EXARR 2, pg. 7 | 1ooieaa] aooneor] aoojesr]  sechan
33 Totad W D5M Revenu Une 31 % LUne32 16,377,120 [1.420.718) (30.305); (64535} 14,912,007
34 Totwl Coliectod for Vintage Year 2016 (through estimated Rider 10} Muler ExhiBit 4 Ling 13 Ha 297337
5 M i Rverud ) Line 33 Line 34 14574
38 Projocted NCHos-Residuntiot Sates {iwh) BAltlar EXNDILS, Lina 7 19,766,831,508
97 NC o Kerdentinl DI bing factar Ling 35/Uing 340100 05001,

*  Year 4 Projected Lost Ravemu s not being requested (nthis filing because Tost revenus through the text pariod af Doco E7 Sub 10000 was requested s pert of base rates.
** Actusdreguiatary fas rate in sifect In year of collection. - May ffar from original filed extimates.
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Duke Erargy Carolinas, LLE
Docket Na. E-7, S5ub 1152
Estimated Year 4 Lost Revenue and True Up of Year 3 und 2 for Viatage Year 2017

RESIDENTIAL
Energy Efficiency Programs

Mesldentiai FY Program Cost
Waaldent|sl EE Enrned ULy Incentive
Return on undercoltection of Resldantiai EE Program Com
Total BE Program Cost wnd incentive Camponents
Rupslidentlal XM Prisgram Cost
Rasldentaf DS Eprned ULty Incenthva
Paturn o undwrosliuction of Residentlsl ISM Program Costs
i Cont
Pregram Cost

Arugngn-raated 141 #8d regulatory fees factar ™

fUSM Program Cost
Residential Nt Lost Revenues.

CEfusM

Total Callected for Vintags Year 2017 (through sstimatod Rider 10}

NON-RESIDENTIAL
Energy Efficiency Programs

Hon- Residential E¥ Program Comt

Ni-Retidentisl €€ Exmad Utiity Incanthe

Faturh o undanailection of Non-rmidential EE Progrem Costs
Tetal EE Progrim Cott dnd Incenthr Companents

Kivtutelated tines and fegutatony fees factor

Total Nan-Rrakdential EE Program Cost snd Incantive Rewerue Regulemanty
Mon-Residentisl Net Lost Revenurs

Totsl Non-Residential EE Revenus Requirement

Total Coliected faf Vintage Year 2017 {through extimated Rider 10)
Nan-Residential CE Revenus Requiremant

Projected NC Residentia! Sales (kwh)

NT Non- 11}

DSM Programs

NanRealduntial DSM Prisgram Coug

Non-Residentla) DM Exrmed Wity Incantive

Raturn on undercallection of Non-risldant|al D5 Progrim Costs
Totsl Koo D5 Program,

Revira e related tawes gad nepiatery fees factar

Taotal N bsm

Total Colleeted for Vintige Year 2017 {through estimated Rider 16]
Nors Residetial EE Rivwrnst Requlwment True-np Amount
Projected NC Mon-Reaidential Safes (kWh}

M Mo Rrcidantial S baling fater

Actual regulatory Pew et In $TRck 0 year of Colection, My differ from argingl flled wstimates,

Referyncy

Evans Exhibit 1 pp. 3, line 10 * NCAlloc. Factor
Evara fhibit 1 pg 2, Line 10 * NCAfloc Factor
Miller Exhibit 3 pg 9
Une 1+ Line2+Unsd
Ewans Exhib § g 3, Ling 11 * NC Afloe, Factor
Evzns Exhibly § pg. 3, Ling 11 * NC Alloe, Factor
Millar Exhibh 3 pg 10
Ling 5 +Ling € + ling 7
kine 4+ Line §
diller Exhibi 2, pE, 7
Une5* Lne 10
Evins ERidit 2pg. 3
Une 114 Line 12
WAitbar Exhibin & Line 3
Line 11 + Line 12

Retarance

Evana ExhiBit ] . B, Ling 15 * NG Allos, Fctor
Evana Exhitit ] pg. 3, Ling 23 * NE Milow, Factir
Mty Exchibt Y page 7
Ung 16+ Une 17+ Una 18
Milligr Exhibit 2, pg. 7
Ling 13 % Urat 20
Ewary Exhibit 2 pg. 2
Line 21 Urar 27
Mifler Exhibit 4 ine 9
Ling 23~ Link 24
Millet Evhibil 6, pg. 1, Lna 3
Ung 25/Ling 26*100

Referaexe
Evam Exhitit 1, pg. 3 Une 26 ® NC Alkoc. Facter
Evans ERhiblt 1, pg. 3 Line 26 ® HCARSC, Factor
Miller Exhilt 3 page 12
Une 28+ Une 29 ¢ Lins 30
Miller Exhibit 2, 3. 7
Line 32 Unu 32
Miller Exhibit & Lire 14
Uina 33- Line 34
Mitlar Extibit § pa. 3, 1ine 9
Ling 35/Line 15°100

Wilher Exhinn 2, page 3
07501108 | B7Bab 0130 | E75u0 2164 | E75ub 2164 | BT Sk 1192
Yow 1017 e 4 Ridar@Yaar1 | Yoar 2017 ¥r 2| Rider 10 Trve |Year J017 Yoar| fider 11 Troa
AR Estimate | Cstrace | WNErtmave }___wp | AFeimate [ Up ey 3017
$ naasarl $ 19,998,845 3 L k] APAATASY
4,345244 4,240,033 {179,295) 4203878
323611 1226138 2,748,743 |
37,638,218 10868509 46,139 57,446,425
10,258,751 (178,855) - W29
203714 081 - 2935,193
15015 12882 21891
13.095.395 72,379] 12382 33,006,398
50,734,103 18,783,150 839,621 AR
1,001487 1001402 1001402
50,80%.291 1L815,493 $50,565 70,583,750
$__imem s2699019) azono02|  sassue)|  mooussr]|  asgiper 34853304
1,788,731 ers03a1 | ezozooa| 2areaz|  mscsisr|  assaom 15 AIR654
102320450
$ 1785253 S 1313183
Sct Millar Exhibit A dor rate
ET5un1105 | E7Sub 1120 | E-75ub 1164 | E-750b 3164 | E75ubiany
Yew HUT ¥ Fier R ¥ear L | Yaar 2007 ¥r 2| Rider 10 Truw [Yewr ST Yese| ider 11 Tron
U Bty Irtmata__ | LREstmete up TYaar2017
3,791,501 32,155014 - T4
9,M7,504 2,071,203 3304311 n7253
1,388,135 3703383 4397,558
43,139,108 [EYTEXT: 6,013,093 96,970,240
1001482 1001802 1.001%2
18210447 027721 6,022,373 97,110,043
5,554,352 spagan |  wasce?|  2se7z0l 1esvosmi|  zaeo9m 3998332t
5,554,352 4250339 [ 9456867 | 45504451 14570381| 13300295 137,095,364
175,544,403
5,594,352 11,550,951
17910240 17,918,240,840
2.03 0,083 |
E7 bub 1104 75 1384 7541152
[Fidera vaar T Wari07rve Wr L1 True
Trtimate up up Yeur 307
13,289,505 (1838,648) FEELIRL. ]
1103,201 {1ma52) EXTT )
- A% 4758 3,027}
11093006 (1.662.337) 476 13.473,018
1001483 1.001at7 100140
JEXTTITY (L670.676) 4z 15.047,102
15,446,653 |
1084

1%, las.rﬂ.gl
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RESIDENTIAL
Energy Efficiency Programs

Resldentisl KB Prigram Cost
Residential £F Earmed Utility Icentiva

Totsl £E Progrem Eostand Incentlve Components
Resldential C5M Program Cost
Susidentia DA Exrmad Utility nceniive

and
o5t and
Reverus-reisted taxes and cepuiatary fees factor "
0st and
Resicentiai Met Lost Rarvenues
Totsl Residantiaf FE/DSM Revenua Reguirement
for Vintage Yeur Rider 10)

NON-RESIDENTIAL
Energy Efficiency Programs

Mg Residamtind LE Prosgreny Cost

Non-Resicantis) EE Enmud LAY Incinlive

Ruturn on undercotiaetien of Nes-tes'dena! EE Frogram Corts
Tetal £E Program Cent and tncantive Components

Ravanue-reloted taxts dnd regulaiary fees factor

Total Non-Re4ldenilsl EE Program Cost and Incenlive Reverue fequiremants
Ron-Residentisl Nt Last Revtnues

Total Hon-Aesidential BE Reveres Rigulrement

Totsl Callocted for Vintage Year 2018 [through estimated Ridar 10)
Roa-Redemisl EE Rrvenus Regquirement

Projected IC Residanial Sales [KWh}

NC Mon-Razidamiial LL Blng factor [Canty/kWH)

DSM Programs

Non-Residenelsl DEM Program Cost

Y
Retuin oo wadittaliection of Non-rrsidantial DSM Progrem Costs
Totel W 032 sd Incenthve
Rrvenue-related timts and reguistary fees factor
Total N
atal Cofleciod fof Vintage Yaar 2018 {throwgh estimated Nider 1]
L i EE Rivetue T A n
Projected NC Non-Residential Sales (kwh)
NC Non-Residentla) DSM Miling factor

Purkes Enrgy Crrolines, LLC
Dacket No. E.7, Sub 1152
Estimated Year 3 1nst Revenoe and Tres Up of Yeur 1 Tor Vintage Year 2008

Actual reguistory fag ratein eftect In yaar of collection, May &ffer from ordginel filed sitimates.

[aar 2016 Y T |
Reference LR Estimaty
Evans Exhibit 1 pi, 3, Cire 10 * NC ANoe, Factor
Evans Echibit 1 p. 3, Ling 10 * NCAToG. Factor
Miller Echist 3 pg 13
Uneieling2einad
Evani Exhioit § pg- 3, Line 11 * NC Alloc., Factor
Evans [¢h51 1 pg. 3 Une 11 ® NCAlloc, Faclor
Miller Exhibit B pg 14
LireS+LneG+ Lina ?
Unsdelingd
Miller Ehibit 2, pg.
Line 8 * Ung 10
Evam Exhibi Tpg. 3 3 annea
Unw 1o Unn 12 9,737,003
Millar Exhizh & ing &
Lina 11+ Line 32 § 5737443
[Vear0:8 v § |
Rt IR Eftimaty
Evans Exhilat 1 pg. A, Ling 15 * NE Alloe, Factor
Evans Exhibit 1 pg. 3, Ling 1'% * HE Allos, Factor
Adiller Exhibit § page 13
Ming )6 + Lirat 17 + Ling 180
Miller Exiib 2, py. 7
Line 19 * Ling 20
Evans Exhityt 30§ § 53503142
Line 21 + bins 23 9,508,142
Mifhet Exhibit 4 Linw 20
Une 23 Ling 24 9508142
Miler Exchisit &, Une 10 17370857412
Line 25/Ure 26%100 D.0849)
Befersnce

Evars Exhibh 3, pg. 3 Ling 26 * WE Ak, Factor
Evaras Exhibit 1, pg. 3 Line 26 % NC AT Factir
Milier Exhiblt 3 pagn 16
Ung 28 # Line 29 & Ling 30
Mlitler Exhibit 3, pg. 7
Lirg 37 % Ling 32
Wilter Echibit & Ling 13
Line33- Ling 34
it Exhibit § Line 11
Line 35/1ine 157100

701180 | ETEcbIAA | 67508 1192
|Ridar g Yowr 1 [Yerr T2 Rt 18 Trow
Extmats | LR Ecimate w Yaar 2018
$ 41622508 ERUEE ] ) 56,577,001
5,511,164 DEEISY 95171613
245009 245,079 |
4480 19,264,701 .Y 85
301,130 [EFLRL .rnan
143908 15433 2540150
[IREN) {70,832
12,470,088 138838 12338697
BREQT528 19.127313 nrsm
1.001402 1001402
59,691,498 19,154,640 1IN
s erseos TN 26M4,148
I 6194005 | 20,061,041 108 660,201
3973875
s 15,734,405

See Miller Exhitit A for rate

7010 | E7SuN | erwsun
[ Wider 3 Vaae 3 [Yasr 200 T TiTre
Ertmets_| (RFiomere o Yoor 2018
43,592,94 §3,320,950) 37.271,%3
11,623,199 2814301 M07,T0
261,008 151,08
52,218,148 (as,443) s2170,703
1.001402 1601402
522m 358 (43,5091 5243847
si62353]  syaspso| -29120m BT
s1ase600 | BmsEm|  zmmam 59,080.963
54,783,848
407,118
17320887497
00T
73541108 1750 UN
[idar ¥ ¥aar 1 Wider 13 Trug
Estirets Up, Yew 2018
11,953,809 650,080 12509977
3,103,667 232,297 35964
- 3L723 EIALER
15,063,555 220,120 15,361,576
1001402 1001402
15,084,675 21410 16,008,083
14,609,687
13,399
18,056,545, 344 J
00077
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Line
1
2
3

w

RESIDENTIAL

Residential Net Lost Revenues
Projected NC Resldential Sales (kWh)
NC Residential E£ Billing Factor {Cents/kWh)

NON-RESIDENTIAL
Energy Efficiency Programs

Non-Residential Net Lost Revenues
Projected NC Non-Residentlal Sales (kwh)
NC Non-Resldential EE billing factor [Cents/kWh)

Duke Energy Carolinas, LLC

Docket No. E-7, Sub 1192
Estimated Year 2 Lost Revenues for Vintage Year 2019

Miller Exhibit 2, page 5

Reference 2019
Evans Exhibit 2 pg. 3 Line 148 5,236,156
Miller Exhibit 6 5 21,487,301,475
Line 1/Line 2*100 0.0244
Reference 2019
Evans Exhibit 2 pg. 3 Line 165 8,746,880
Miller Exhibit 6 17,184,515,812
Line 4/Line 5100 0.0505
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12
13
14
15
16
17
18
19
20

21
2
23
24
25
6
27

Miller Exhibit 2, page 6

Duke Energy Carolinas, LLC
Docket No, E-7, Sub 1192
Estimated Program Costs, Earned | ive and Lost R for Vintage Year 2020
RESIDENTIAL
Reference 2020
Residential EE Program Cost Evans Exhibit 1, pg. 5 * NC Alloc. Factar 5 33,551,578
Residential EE Eamed U2ilty Incentive Evans Exhibit 1, pg. 5 * NC Alloc. Factor 3,161,072
Total EE Program Cost and Incentive Companents Line 1 + Line 2, Evans Exhlbit 1, Line 10 36,712,651
Residential DSM Program Cost Evans Exhibit 1, pg. 5 * NC Alloc. Factor 12,243,392
Residentlal DSM Earned Utility Incentive Evans Exhlbit 1, pg. 5 * NC Alloc. Factor 3,189,376
Total DSM Program Cost and Incentlve Components Une 4 +Line 5, Evans Exhiblt 1, Line 12 15,433,268
Total EEfDSM Program Cost and Incentive Components Line 3 + Line 6 52,145919
Revenue-related taxes and regulatory fees factor Miller Exhibit 2, pg. 7 1.001402
Total EEfDSM Program Cost and Incentive Revenue Requirement Line 7 * Une 8 52,215,027
Residentlal Net Lost Revenues Evans Exhibit 2 pg. 3 Line 177 14,676,859
Total Residentfal EE Revenue Requirement LUne 9« Line 30 H 66,895,887
See Miller Exhibit 1
for rate
NON-RESIDENTIAL
Energy Efficiency Programs
Reference 2020
Non- Residential EE Program Cost Evans Exhlbit 1, pg, 5 * NC Alloc, Facter 3 37,708,077
Non-Res/dential EE Earned Utllity Incentive Evans Exhibit 1, pg. 5 * NC Alloc, Factor 10,010,194
Total EE Program Cast and Incentive Componants Lline 12 + Line 13, Evans Exhibit 1, Line 27 47,718,271
Revenue-related taxes and regulatory fees factor Mller Exhibit 2, pg. 7 1.001402
Total Nen-Residentiaf EE Program Cost and Incentive Revenue Requirements Line 14 * Line 15 437,785,172
Non-Residential Net Lost & Evans Exhibit 2 pg. 3 line 194 5,183,714
Total Nen-Resldential EE Revenue Requirement Line 16 #Line 17 $ 52,568,887
Projected NC Residential Sales {kwh) Mitlle Exhibit 6, pg. 1, Line 14 17,184,515,312
RC Non-Residentlal EE bliling factar {Cents/kWh} Line 18/LIne 19*100 0.3082
DSM Programs
2010
Non-Resldent{al DSM Program Cost Evans Exhiblt 1, pg, 5 * NC Afloc. Factor E) 15,789,462
Man-Resldentia! DSM Earned Utility Incentive Evans Exhibit 1, pg. 5 * NC Alloc, Factor 4,113,764
Total Nen-Resldential DSM Program Cost and Incentive Components Line 21 + Line 22, Evans Exhibit 1, Line 29 19,903,226
Revenue-related taxes and regulatory fees Eactor Miller Exhibit 2, pg. 7 1.001402
Tatal Nen-Residential DSM Revenue Req Line 23 *Line 24 19,931,130
Projected NC Non-Resldentlal Sales (k\Wh}) Miller Exhibit &, pg. 1, Line 15 18,009,319,344
NE Nor-Residentlal DSM billing Factor Line 25/Line 26*100 0.1101
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Duke Energy Carolinas, LLC
Docket No. E-7, Sub 1192
Gross Receipts Tax Years 2015 through estimated 2020

Year
2015 Jan - June
July - Dec
Rider 6 2015 Weighted Average
Rider 7 2016 Jan - June
July - Dec
Weighted Average
Rider 8 2017
Rider 9 2018
Rider 20 2019
Rider 11 2020

Note: the current rate is used as the estimate for 2019 and 2020. This will be subject to true-up based on actual rates in effect.

Actual GRT Rate In Effect

1.001352
1.001482

1.001417
1.001482
1.001402

1.001442
1.001402
1.001402
1.001402
1.001402

Miller Exhibit 2, page 7

OFFICIAL COPY

Jul 12 2019



6Loc ¢l Inr

AdOD ¥IDI440

T oded ‘g Hang JIopIIN

FED'ZO6'T YSHPET TZE'RSI'Y ¥L6T58'Y TPE0ES TROTPTNT FTIEEL'PT BEP'IZIT S19'1€8'9L FTLESE LT aaueied QLA
BEFIZT'T - - - g squiag
BEPIZTT - - - JaquiaroN
BEPTZIT - - - - 1290130
BEV'TZI'T - - - - - Jaquxdas
GEFIZIT - - - - wndng
GEFIZIT'T - - . - At
BEL'IZTT . . - - aung
SEPIZL'T - - - - heyy
BEPIZ'T - - - - By
GE¥ITET - - . - puew
EEVIZT'T - - . . Aerugas
BEVIIT'T - . - - Asnuey
BEVTZT'T - - - - GEF'IZIT SL9'LEFAT FILG56'LT 2ove(eq Suulag
PRI aauejeg PajA0] INUIY 18d aauejeg [3ErT) SANUAARY 1507 aduejen Pavayey paLina) UWOW  mavpp
4380 19PN PaRAL0UBPUN pawaguasspen anuaAay papagmpan snuasay  ssopweiBaid oy -£70T
anemung [RoL
uolyeiadeD JsBi0
"RT0T YINOIYY PAIRIEo AdENISe SIUNOWE 1uU3saidal PI12j0D SINUAA3Y 1T 310N
boss ] | T —
[31F3] Lers9Lo lvse'n) (1to'7) Z69500D {aes'saw] (SEL92T) letvoen) [32{7:41] (229%9€5) Rquag a0z
1140} L6v99L°0 I¥iv'ed otz TE9sOO' svz'ry BL9'ET 1344 224401 £26°28 JaquiasoN aee
ze'v) L6¢99L°0 [124:21] 1zt 2695000 PLE'ET 1806 6L6'F 6vIIET0 SSH'BE qoB0 a10z
(582'R) LEY99LD [ 7%1] ot 7655000 DLZ'EL €0ty oLt 6419E2'0 ELE°LT squndsg ator
(1>-44] 6¥59L°0 (sst'e) [(41] 2695000 (009’6} (895'27) vis'y EPIIET'0 Ly ad) 1snlny 8102
(ave's) LEPOLD lova's) {esz) SL0900C (s68'0g) (155%) []94 6PIIETO (zwvon) Ang 810z
fewy) £6¥99L0 lz8e’e) fosel S£09000 {rs0'¥s) 13754} [ 4] EYL9ETD (soc'oc} aunf 8102
(08’7 LE¥99L°0 (z65°T} 12373 S£0900°0 (g0z've) 1853 44] 2134 [31¢1241] (2pL’es) Aew 810z
(652°e) LEYS9LD (e6v°Z) {s8s) S£09000 (agz's8) (ve2'ce) L86'y 6vI9ET'0 (oasstT) pdy stor
[96¥°7) L6Y39L0 {e1s'1) feas} S£0900°0 (ste'poT) {tez'ze) 156y EPT9EL'0 [e69'98T) Ryl 810z
(509°7) LEv99L°0 logz'T) {86} $40900C (1ev'ozn) [141417] 5L 6¥I9520 fessest) Amrugay 810
1227 L6¥99L0 {zew) fzev) SL05000 (ssz'zrn) (Z85°Er) BOPE EPI9ETD [av2'oeT) Asenuep BICZ
{osE'Lr) ls29'002) 16un01 - dxurieg Fupauilg
[€0SEET-T) KER'D
_16v39L0 REL'L 8I0Z
RejAI4 0F P10 X244 OF Wdsdjup Mg e WMy Apuony e xey ey 238y NEL Aanoxay 33 (ePUIPISAH DN
wnayjodnssaun  Wniay o dnssuD  XeLMYY QLA WniaY LA Ayiuoy Ke LIy AWCOU| PALSA0 WU PRI IV WINMY  JAPUNIIND)
PauaRQ 1N aapemwn) Aywon anenwm
STOZ a¥equ)p sweiloyg 313 - Ny

TETT QNS '£-3 0N 12200

O ‘seutioses ASsau3 axng



Duke Energy Carolings, LLC
Docket No, E-7, Sub 1192

Return Ci -Resldentlal EE Programs Vintage 2015
Interest Calculation
Total Cumulative
2018 - NC Program Costs Revenue Undercollected Revenue Undercollected Undercollected CvarfUndar
Riderd  Month Ingurred Collected Ealance Lost Revenues Collected Bafance PP Revenue Collected Balanca Callactad
Beginaing Batante 27,959,114 26,837,675 1,121,435 14,733,024 14,142,082 590,942 4,852,974 . 4,658,321 194,654 1,507,034
January - - 155,318 1155,319) 2,365 {2,365) 1,745,351
February - - 390,165 {390,165) 5,942 15,942) 1353,242
March - - 326,594 {326,594) 4974 (a,374) 1,021,675
April - - 242,852 (342,852} 3,699 (3,699 775,124
May - - 236,501 {136501) 3,602 3,600 535012
June - - 316,267 {316,267} 4517 (am17) 213,933
Tuly - - 402,008 {402,009} 6,123 {6,123} 1194,152)
August - - 420,989 {420,989} 6412 (6.412) {621,592)
September - . 406,238 {406,238} 6,187 (6.187) (1,034,017)
October - - 167,581 {267,581} 4,075 (4.075) {1,305,673)
Nevember - - 235,865 {235,865} 3,592 (3,592) {1,545,130)
December - - 8,263,187 565,268 7,697.919 126,047 8,609 117,418 6,270,237
¥TD Batance . - - - 8,263,167 3,965,645 4,297,542 126,047 60396 65,651
Cumulative Ending Balance 27,955,114 26,837,675 1,121,433 22,995,211 13,107,718 4,888,483 4,979,022 4,718,717 260,305 6,270,227
Interest Caleutatlon
Cumulative Cumulative Cumul: Total Cumul
2019 - NC Program Costs Revenue Undercollected Revenue Urdercolbected Undarcollected Undar/{Dver)
Riderld Manth Incurred Collected Balance Lost Revenues Collected Balamca il Revenue Collected Balance Collacted Balants
Beginning Balance 27,959,114 26,837,675 1,121,439 22995211 18,107,728 4,888,483 4,979,012 4,718,717 250,305 6,270,227
January 53,450 1067,989 - 4,888,483 - 260,305 6,216,777
February 105,182 962,808 - 4,888,483 - 260,305 6,111,595
March 596,023 866,784 - 4,288,463 - 260,305 6,015,572
Aptit 21,500 174,884 - 4,988,403 - 260,305 5,923,672
May 85,130 699,753 - 4,388,483 - 160,305 5,838,542
June 108,233 . 581,512 - 4,888,483 - 160,305 5,730,210
July 134,008 447,514 - 4,388,483 - 160,305 5,596,102
Avgust 132,032 315,482 - 4,868,483 - 260,305 5464270
September 114,599 200,883 - 4,288,483 - 260,305 5.349,671
October 83,350 111,533 - 4,888,483 - 260,305 5,260,321
November 82,057 24,475 - 4,288,483 - 260,305 5,173,124
b 225,155 (200.678) 6,753,855 8,263,323 3,373,016 148,603 111,702 3,284,039
YTD Balance - 1,322,117 6,753,855 8,269,323 - 148,603
Cumulative Ending Batance 27,959,114 28,159,792 (200.678) 29,750,066 26,377,050 3,373,015 4,975,022 4,867,320 phk v 3,184,039
Interest Calculation
Curriulathve Cumulative G Tota) Cumulath
2020~ NC Program Costs. Revenue Undarcollected Revenue Undercollacted Undercollected Undarf[Owar)
Rider11  Month Incurred Collected Balance Lost Revenucs Collected Balance PPl Revenue Collected Balanca Collactad Balanca
Beginning Balance 20,959,134 28,159,792 (200,678} 29,750,066 26,377,050 3,373,016 4,975,022 £.867.320 11,702 3,284,039
January §14,431) (136.248) ) 900,128 393,209 3,379,934 10,620 101,081 3,794,768
February {28,585) (157,663} 797,208 718,892 3,898,250 21,037 80,044 3,810,631
March {20,566) (136,697) 708,474 571,275 4,035,448 15430 64,614 3,963,366
April (21,117) (115,580} 625,633 575,405 4,085,676 15,541 49,073 4,019,169
May {18,433) (91,147 543,299 502,258 4,126,708 13,566 35,507 4,065,068
June 126,381) (70,765} 450,244 718,851 3,858,100 15416 16,091 3,803,425
July 130,319) [40,447) 365,764 825,133 3,397,731 2313 (6:222) 3,351,062
August (27,879) (12,568) 759,650 2,638,081 20,513 [26,740) 2,553,771
Septamber 129,341) 17,373 815,818 1,822,243 22,038 [48,775) 1,700,841
October {2L,082) 38.455 574,463 1,247,761 15,869 (64,645) 1,221,592
Novemnber {19,468} 57,913 530,467 717,314 14,328 (78,972 696,265
Cecember nnm.qab‘ 103,627 1,245,355 Guw.oam— 33282 -n:..»m_ —mwn.muu_
YTD Balance - {104,305) 4,390,750 8,291,811 - 123,956
Cumulathee Ending Balance 27,859,114 27,855,487 103,627 - 34,140,816 34,668,861 [528,045) 4,979,022 5,091,276 {112,255} (536672)
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Miller Exhibit 3, pags 2
Dukg Enargy Carollnay, LG
Cochet No, E:7, Sub 1191
_ d Retim Calcuh DAM Programs Vintage 2015
Total System NC NG Residential NC Allocated NCResidentlal  NCResidendalDSM O3M Program
O5M Pregram  DSM Allocation  1DSM Residentlal Revenus Program Collectlon  Costs Revenue {Overjfunder
NC Resld asm €o3ts Ineurred % Program Costs G 2} % Collected Collaction
M]ller ExhlbiL 5,
gg2Uned See calc, 3t right
Oegfnning Ealwnce - from Rl 3,562,633 D1S2LE61Y% 10,394,843 12903975 [10,384,356) 10,447
018 January 312.5218612% - 1070 6LEHTANN (655) (658
2018 February 325118612% - 2102 61.5470492N (L,294) (L294) Program Costs to be recovered in Aider 13 10,447
1 Warch T 225218512% - 1547 615470432% (952) {852y Revenue Requiremant Requasted in Akier 11 16,974
1018 Apri 32.5218513% - 1553 61.5470432% 195%) [955)
018 May 31571BE13% - 1382 61.5470492% [a3g) (838} 6%
o1 June 22.5718512% - 1,942 61.5470492% (L195) (1,195)
018 Rty 325218512% - 23 61.5970492% L,372) (1372}
w18 Jurgust 125218612% - 2,051 BLBA70492% 1262} (1,262}
w18 September 21.5218511% - 22101 51.5470491% [1355) [1.355)
018 Octaber 32.5216512% . 1555 61.5470492% [as7 57
018 November 225218612% - 1437 SLEATDA9I% [885) [885)
018 December 32.521B513% - 3351 GL5470492% 2,062} 2,062
- 10,334 243 13,006,572 (10,358,185] {3,241)
Cumnulathve Maonthly Cumulathe Gross up of
[Over)/itnder  Currentincome Oeferred Incomw  Deferredinceme  Net Deferred After Monthly AT Return  YTD After Tax. Retyrnto  Graszup of Return
NC Residential DSM Recovery Tad Rate Tax Tax Tax Balance Monthly Return on Defereal Interest Pretay Rate to Pretax
2018 7.29% 0.765437
6.83%
Beginning Balance - from Rl 10447 2,487 70
2018 lanuary 8,789 0.23614% [15-5] 1312 TAT? 0005075 a7 47 0.766497 51
013 February B.A495 0.236143 1305) 2,006 [t ] 0.005075 a2 a9 0766497 nr
2018 March 1543 0235143 {225) 1,781 5,762 0.005073 » 127 0.766497 165
2018 April 6,584 0.236149 215) 1,555 5019 0.005075 a3 159 0.765497 208
2013 May 5,746 0.236143 i158) 1357 4,389 0.005075 29 188 0.766497 ELH
013 tune 4,551 a.238143 1282} 1075 1475 0.005075 Fo 22 0.765497 178
2018 Tuly 3,179 0.216143 14 751 2419 0.005075 18 10 0765497 300
0s August 1917 0.236109 298 453 1464 0.005692 1n 241 0.766497 a4
2018 September 563 0.215143 320} 13 Al0 0.005£92 5 M6 0. 766497 m
2018 October (3951 0.235149 1226) {5 (301) 0.005692 [ 7 0.766497 122
2018 Navember 1.279) 0226149 (209 9m 0.005692 A 243 0.766497 n?
2018 December (3,341) 0.236149 [487) 33 Q766497 304

Note1:  Amounts represent all revenue sctually collected through 2018,

12580 0.005592 munm
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Miller Exhibit 3, page 3

1,716,810
3,295,213

21%

Duke Energy Carclinay, WL
Docket No. E-7, Sub 1192
Estl d Return Calculation - Non- Restdentlat EE Prog Vintage 2015
NC Non- Naon-Residential
Non-Residential NC Residential Residentlal EE  EE Program Costs
EE Program Costs NC Allotsted EE Revenue Program Revenve (Over)/Under
NC Non- Residentia’ EE Incurred NC Allocation % Program Costs Collected(EEC15}  Collection % Collected Collection
TATer Exhabit s,
pE2, Unad See calc. atright
Beginning Balance - source Ride 40,096,318  T1.9564706% 23,252,858 49,295,986 {27,535,039} 1,716,520
2018 January 72.9564706% - 568,041  20.6964576% {117,564) 1127,564) Non-Res EE Program Costs under collected balance
2018 February 72.9564706% - 601,713  10.6964576% {124,740) (124,740) NorRes EE Reverue Requirement in Rider 9
1B March T2.9554706% - 539,207  10.6964576% {111,597) (112,587}
208 April T2.9564706% - 571,303 I0.6954576% {118,239) (118,239} % Revenue related to Program Costs
2018 May T29564706% - 583,957  20.6964576% {120,858) (120,858)
2018 June TLO564706% - 707,348 20.6964575% 1145,39¢6) (146,396) Note: Vintage Year 2015 collections in 2018 stem from Rider &
2018 July T2.9564706% - 719,033 20.6964576% {148,814) {148,814)
018 August T2.9564706% - T15298  20.6964576% {148,041) (148,041)
2018 September 71.9564706% - 797,739 20.6964576% {165,104) {165,104)
018 October T2.9564706% - 826,401  20.6964576% {171,036) 171,036)
2018 November T2.0564706% - 568,555  20.6964576% {117,671) 117,671y
618 b T2.9564706% - TB7,155  20.6964576% §162,914) (162,914}
- 19,251,658 5T,E82, 741 (25,883,063) 63,845
Curmulzative Cumulative Net Deferred Grossup of
(Over)/Under  Currentincome  MonthlyDeferred  Deferred Income After Tax Monthly AT YTO After Tax Returnts  Gross up of Retum
NC Non-Residential EE Recovery Tax Rate Income Tax Tax Balante Monthly Return  Aeturn on Deferral Interest Pretan Rate £ Pretax
08 2.29% 0,765437
6BI%
Beglaniag Balance from Rider 8 1,716,820 405,425 1,311,335
2018 January 1,599,256 0.236149 {27,762.70) 377,663 1,221,553 0.006075 7694 7,694 0.766437 10,038
018 February 1,474,516 0.236149 (29,457.30) 348,205 1,126,310 0.008075 1132 14,826 0.766497 15,342
018 March 1362919 0.236149 (26,353.48) 321,852 1,041,067 0.008075 6583 21,409 0.766437 7931
2018 April 1,244,680 0.236149 (27.922.13) 293,930 950,750 0.006075 6,050 27,459 0.766437 35,824
2018 May 1,123,821 0.236149 (28,540.60) 265,389 858,432 0.008075 5,435 32,955 0.766497 42,954
2013 June 977425 0.236149 (34,571.28) 230,818 745,607 0.006075 4875 37,830 0.766437 43,354
2018 Juty 828,611 0.236149 (35,242.37) 195,676 632,935 0.006075 4,150 42,020 0.766437 54,821
018 August 680,569 0.236149 (34,955.80) 150,716 519,654 0.005692 3281 45,301 0.766437 59,101
2018 Seprember 515,465 0.236143 (38,985.08) 121,727 393,739 0.005692 2,600 47,901 0.766437 62,493
2018 Ortober 348,430 0.236149 (#0,389.92) 41,337 263,091 0,005692 1889 49,770 0765497 64,932
2018 November 26,759 0.236149 (27,787.83) 53,549 173,210 0.005692 1,242 51,012 0.765497 65,552
2018 December 63,845 0.236149 (38,471.57) 15,077 48,768 0.005692 632 51,643 0766437 67,376

Note &t

Amounts repreacnt all revenue actually collectad through 2018,

67,375
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Duke Energy Carclinas, LLC
Dockat Na, €7, Sub 1152
d Return - | EE Program Vintags 2018
Cumdatie Manthly CumuTative Net Deferred Gross up of
[OverlAtnder  Current Income Oeferred Income  Deferred fncome After Tax Manthly AT YTD After Tax ~ Return to Pretas  Gross up of Retum

NC Residentidl EE Recovery Tax R:l! Tax Tas. Balance Moﬂthwﬂm Return on Deferral Interest Rl_l._a ta Pretan

Pl L T.2M% 766497

6%
Beginning Balance - 3ourcn 1nrRan 1781158 8995978
o1 January 11,187,036 0.235149 (133.352) 1.641.807 4.545.229 0.006075 53.201 53281 0766457
018 February 9,950.702 0.235143 (282,513) 2,359,294 7631407 0.006075 45,137 102418 0.766497
013 March 9,120,709 0236149 (205,448) 2153846 6,965,862 DO0E07S 44,34 146,760 0.766497
o013 April 144224 0.236149 {206.931) 1,946,865 6,297,359 DOVGOTS 40,230 187,050 0.766457
2018 May 7482708 0.235149 (172.833) 1,767032 5715668 0006075 35430 123540 0.766457
2018 Jure 6,380,741 0.236143 (260.227) 1,506,306 4871936 0.006075 3Li66 155,706 0766497
2013 Juby 5,110.153 0.235143 {300.048) 1,206,757 3303395 0006075 26,661 182367 0.766457
2013 August 3954004 0.236143 (275.371) 931387 3012673 0005692 18602 302049 0.766457
2018 Septembeer 2,689,658 0.236143 (296.227) 635,160 2054458 0.005692 14420 316469 0.766457
2018 Octaber A 414,656 0.226143 1206,631) 420513 1386127 0.005692 8791 36261 0.766497
2014 Neovember LOOAEDS 0.2361439 [190,300) 230,23 0579 0.005692 6138 132398 0.766457
208 December (15723201 0.235143 1703,930) 455.760) {1,506,559) 0005692 034 320304 0766457
ﬂ

Note I;  Amounts represent all revenug actually collecied through 2018,
Interest Calrutstion -

Total Cumutstivg
018~ NG Program Cests Revenue Undercallected Revenue Uncercollected Undercolleciad Under/Over
Rider§  Month fneurred Collected Balancs PRI Callected Bsiance Revenue Callscted Balance Caliected
Beginning Balance 40021103 28342,964 11,777,128 622130 4,814,022 2,007,346 16,669,126 11763049 4505377 18,689,761

Aanuary - - 18,689,761
February . - 1R,E89,761
Marth - - IME689,761
Apeil - - 11,689,761
May - - 18,689,761
hine - - 18,689,761
Aty - - IRE89,T51
- - 1R629,761

Sepiember - - 18689761
October - - 18,689,761
MNovember - - 18,683.761
- . . 3 . 18,683,761

YTD Ralznce 40021103 28,243,964 FEREFRET 6421358 4814022 2007, M6 16.669.126 11762849 4305217 18,683,761

Miner Exhib?t 8, page 3
EE Program Costs 40021103
EE PP & GRT 6211363
EE Lost Revenue 16669126
Total EE Revernee Requirement 63511597

,r"“\

0.63
an
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Dule Energy Corolina, LLC
Docket No. E-7, Sub 1152
Estimated Retumn Calculation - Resldentlsl EE Programs Vintage 2018
Interest Caleulation
Total Curnifathve
2018- NC Program Cozts. Revenue Underrollected Ravenus Undercollected Undereollected OverfUnder
Rider 10 Month Incurred Collected Dalanze PPt Callected Balance Lo<t Revenue Rewenue Collected Balanes Calected
Beginaing Balance 40,021,103 28,243,968 1,777,138 6,821,368 44814022 2,007,046 16,669,126 11,763,043 4905277 18,689,761
laruvzry - - 18,689,761
February - . 18,689,761
March - - 14,689,761
Apeil - . 18,689,761
My - - 18,689,761
Jure - - 13,689,761
Ly - - 18,689,751
August - - 18,669,761
September - - 18,645,751
Octoher - - 18,689,761
Novernber - - 18,689,761
December 2] {2 150.79257} {50,793} 2424300 5,570,022 (3.145.722) 15,493,244
YTDBalance [E1] - 2 {50.733) - (50,793} 1,424,300 5,570,022 13.135,722} 15,493,244
Cumulative Ending Bslance 40021101 243,964 1.7 S770575 4,014,022 1956553 19053426 17,3339 1,759 555 15,493,244
Interext Calculation -
Cumylstive Cumulative Cumulthe Totsl Curmidative
1020 NC Program Cests Revenue Unzer/[Dvericol Revenus Under/{Qvery'colt Undet/[Over)colt Over/Under
Riter 11 Month Incutyed Eollecied pcied falance ] Coflected ected Balance Rost Revenus _ Rawenue Collected ected Bafaree Callected
Beginaing Balance 20,021,301 8,243,964 wrnan 6,770,575 4814022 1956553 18,093,428 17,333.871 1,759,555 15493244
lanyary 590,101 1187036 93,034 1.658,51% 1,330,654 575924 2574295 15,419,850
Felbrgary 1,196,934 9,590,701 198,743 1,653,770 1,390,664 1167592 3797367 14447479
March 859,783 120,709 144532 151517 1,390,664 849091 3338940 13,974,235
Apeil 876,404 8248224 145,612 1,369,625 1,390,654 as5427 38MaT8 1288027
May TELSI 7,482,701 126,513 1243112 1,590,664 38 4521614 13247426
Janz 1101,959 6,380,741 183,070 1.060,042 1,390,654 1075485 4,826,792 1LXI7575
July 1,270,589 5,110,153 211085 848,957 1,390,651 1,240,063 4,987,381 10,946,431
Avgust 1,166,088 3,544,064 19371 655,232 1138073 3845308 B 48606
September 1254406 2,689,658 108,39% 445,837 1204263 2625033 5,761,535
Octaber 875,003 1,814,656 145,365 01471 53,981 1,771,059 3,807,185
November 805,848 1,009,803 133877 167,585 786,438 924571 2160973
Detember 1,925,546 920,739} 310,558 {152,564) 1283189 38618 (1L972.320)
Cumulative Ending Balance 40011,101 40,541 840 (920,739} 6,TT0STS 65205139 [152,564) 20828,063 29,726 681 (esa518} (1572,320)

Mitler Exhibit 3, page 84

Nate: Year 2 of all resldentiat wintuges goes

toward the eollection of Year 2 f231 revemees.,
Thetefore, no revernu affset the underesllettion

of Year 1 Program codts of PPL. tntenest continued to
acerus on beginning batanoe,

Ratvenue Requirtment;

Pregrem Costy 1L,YRAR
PFIBGRT 1,936,853
Lenit Revernoe 11,494,191
Total Revenise Aequirement 25,227,581

047
0.08
045
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Duka Energy Carclinas, LLE
Docket No. E-7, Sub 1192

Miller Exhibit 3, page 6

Estl, d Retum Calcul dential DSM Prog! Vintage 2016
Cumulative Monthly Cumulative Net Deferred Grossup of
(Over)/Under  Currentincome Deferred income Deferred Income After Tax Monthty AJT YTD After Tax Returnto  Grossup of Retum
NC Residentlal DSM Recovery Tox Rate Tax Tax Balance Monthly Return  Return on Deferral Interest Pretax Rate to Pretax
018 7.29% 0.766497
6.83%
Beglnning Balance « sourcs [986,784) [233,018) {753,758)
2018 January (542,803) 0.236149 10,150 (222,878) {720,925) 0.006075 (a.475) {8479 T 0765497 (5.844)
2018 February (851,272) 0.236149 11,851 (201,027) (650,245) 0.006075 {4,165} (8.644) 0,765437 (11,278)
2018 March [785,414) 0.236149 15,552 [185,475) {559,939) 0006075 (3,797} {12,432) 0.766437 (16,232}
2018 Aprl (719,025) 0.235149 15,678 (169,797) 549,228) 0008075 (3491} {15,932 0.766457 {20,786)
2018 May (662,033) 0.226149 13,459 [156,338) {505,654) 0.006075 (3,204} 119,137) 0.765497 [24.968)
2018 June 1577,215) 0.236149 20,030 [135,309) {440,906} 0.006075 (2,875) (22,017) 0.766437 {28,718}
2018 Tuly [478,615) 0.226149 23,284 [113,024) {365,590) 0.006075 (2450} (24,462) 0.766437 {31,914)
2018 August (388,556) 0.236149 11,267 (91,757) {296,799) 0.006075 (2,012} {26,474] 0,766497 {38.539)
2018 September [291,278) 0.236149 1257 (58,785) {222,493} 0.006075% (1,577} {20,051) D.765497 {36,59¢}
2018 October {225,011) 0.226149 15,643 (53,1385) {172,875} .006075 {1.198) {19,249) 0.766497 [38,159)
2018 Novamber {164,336) 0.236149 14,314 (38,822) {125,574) 0.006075 {904y 130,152 0766437 {39,333}
2018 Decarmber (11,973) 0236149 35904 2827 (9,146} 0008078 (409} (30,562) 0.766497 {39,872}
[ msea] | S|
Note £:  Amounty represent all revenue actually eallected through 2018,
nterest Calculation
Total Cumnulative
2018 - NC Program Costs Revenue Undercollected Revenue Undercollected under/Over
RiderS  Month (ncurred Callected Balance PP Collected Balance Collected
DSM Pragram Costs

Beginning Balance 9,600,575 10,366,049 {765,474) 2,775,672 2,996,983.02 (221,311) (986,784) DSM PP & GRT

January - - {986,784) Total Revenue Requirement

February - - {986,784)

March - - (936,784)

April B B (986,784)

May B B (986,784)

June - - (986, 784)

duly - - (586,784)

August - - (986,7284)

September - - {986,784)

QOctober - - (386,734)

Novernber - - (98E6,784)

December - - {s86,784)
¥YTD Balance 9,600,575 10,366,049 {765474) 2,775,672 2,996,983 (221,311)

9,600,575
2,775,672
12,376,248

%

o.7s
0.221
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Interest Calculation

Duke Energy Carolinay, LLC
Docket No. E-7, Sub 1192
d Return Caleulation - Residentlal DSM Programs Vintage 2016

Total Cumulative

2019- NC Program Costs Reverue Undercollected Revenue Undercollected OverfUnder
Rider 10 Month Incurred Collected Bzlance PP Collected Balance Collected
Beghwnlng Balance 9,600,575 10,366,049 (765,474) 2,775,672 2,396,983 {221,311) (985,734)
January - - 985,784)
February - - (985,734)
March - . (986,784)
April - - {988,784)
May - - (985,733)
June - . (985,734}
July - - (985,734)
August - - (986,734)
Segtember - . (985,784)
QOctober - - (986,78a)
Nevember - - (985,734)
Begember - - 1986,734)
¥TD Balance - - - - - (986,734)
Cumulative Ending Balance 9,600,575 10,365,049 1765474} 2715672 2,996,983 [221,311) {986,734)
Interest Calculation
Cumulathe Cumulath Total €
2020- NC Program Costs Revenue Under/[{Over)coll Reverue Under/(Overicolle  Over/Under
Rider11  Month Incurred Coltected ected Balance PPl Collected cted Bafance Collected
Beginning Balance 9,600,575 10,355,049 (7654748) 2,775,572 2,996,983 (221,311) (985,784)
Januvary 138,138) 127,338) [6,183) (11,026} (216,457) {943,803)
February (76.575) {650,761) {6,183) {22,139} [200,511) (851,272)
March (55,884) {594,377} (6,183} (16,157} (190,537) {785,414)
April 156,295) {538582) [5,183) (16,276} (180,443) [719,025)
May 9,007 (429,575) [6.183) {14,169} {172,458) (662,033)
tune (70,591) (218,984) (6,183) {20,409) {158,231) (577,215)
Suly {B1,283] {337,701) [£,183) (23,500} (120,914) [478,615)
August (74657 {263.044) (6.183) {21,585} [125,512) {388,556)
September {60,257) {192,787} (6,183) {23,209) (108,491) [291,278)
Ortober (56,201 {126,586) (6,183} {16,249} [5B,425] [225,011)
November 51,817 (74,763) (8,183) {14,981} (89,627) [164,356)
December (123,063) 48,294 (6,220} {35,575} (50,257] lll,B‘IgL
YTD Balance - (813,768) (74,230) §235,273) (60,257) (11,573)
Cumulative Ending Batance 9,600,575 9,552,281 48,294 2,701,243 3,761.710 (69,2567) (11,973)

MiHer Exhibit 3, page 6A.

Note: Year 2 of all residentlal vintages goes
toward the ¢ollection of Year 2 lost revenues,
Therefore, no re offset the {1 "
«of Program costs or PPL. Incerest continued to
accrue on beginning balance,

Revenue Requlrement:

Program Costs (765,474) 0.78
PPl 221,311) oRn
Total (985,734)
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Mitler Exhibit 3, page 7
Duke Energy Carollaas, LLC
Docket No. E-7, Sub 1192
l d Retern Cal - Non- Residentlal EE Progrems Vintags 2016
Non-Residential Percent
EE Program Costs NC Allocated EE Total Revenue  Attributable 1o NC Residentlal [Over)/Under
NC Non- Residentlal EE Incurred NC Aligcation % Program Costs Collagted Program Costs  Revenue Collected Collection
Miker EXNIEIE 5.
pgd. Lincd
Beglnning Batance - Sourca Ridar E8,416,594 50,009,987 45,662,897 63.71121% 131,932,160) 18,177,327
2pi8 January T3.0562827% - 679,787 A5.62863% 1310,246) (310,245)
1018 February 730562827 - 2,902,313 45.63B63% (1,324,575) (1,324,576)
018 March 73.0562827% - 2,586,992 45.63863% {1.160,668) [1,180,66E8}] Pragram Costs to bo Recovered in Ridar 9 18,172,827
2018 April 73.0562827% - 2,741,877 45.63863% (1,251,355) [1,251,355}] Revenues to be Collected In Aider @ 39,819912
208 May 73.0562827% - 2,801,556 45.63863% {1,278,592) (1,278,582
2018 June 73.0962817% - 3,405,104 45.53863% (1,554,043) [1,552.083}] % Revenue to be assigned to Program Costs 0.4564
2018 July 73.09623827% - 3471798 45.63863% (1,584,481) (1,584,481}
2018 Auvpust T3.0562827% - 3,444,453 45.63863% (1,572,001) [1,572,001)
2018 September 73.0562827% - 3,831,885 45.63863% (1,748,820) (1,748,820}
2018 October 73.0962827% - 4,000,975 45.63863% (1,825,99G) [1,425,990)
2018 November 73.0962827% . 2,724,554 45.63863% 11,243,454) [1.242.454)
8 December 73.0562927% - 3,701,529 45.63863% (1,689,317} 1,689,3X7)
. 50,009,987 81,955,731 (48,39%,713) 1,614,274
Cumulathe Cumulative Net Deferred Gross up of

{Overj/Under  Currentincome  Monthly Deferred Deferred income After Tax Manthly A/T Return.  YTD After Tax Returnte  Gross up of Return

NC Non-Residential EE Recovery Tax Rate Income Tax Tax Balance Monthly Retum on Defersal Interest Pretax Rare to Pretax
018 735% 0766437
6.83%

Beginning Balance - Source Rider 18,177,837 4,192,676
2018 January 17,857,562 0236149 (73,264.18) 4,219,412 13,648,170 0.006075 41,456 41,456 0.766497 54,085
2018 February 16,543,006 0.236149 1312,797.25) 3,906,614 12,625,391 0.006075 79,833 121296 D.756497 158,247
2018 March 15,362,338 0236149 1278,813.47) 3,627,801 11,734,537 0.006075 74,027 195,322 0.755437 254,835
2018 April 14,110,983 0.236149 1295,506.26) 3,332,295 10,778,689 0.006075 60,384 263,706 0.785497 334,041
2018 May 12,832,351 0236149 {301,938.21) 3,030,356 9,802,035 0.006075 62,514 326,220 0.7564391 425,599
2018 June 11,278,348 0236149 {366,985.70} 2,663,371 8,614,977 0.006075 55,942 382,162 0.766497 498,582
2018 July 9,693,867 0.236149 {374,173.59) 2,189,197 7,404,670 0.006075 48,660 430,822 D.756497 562,056
2018 Avgust 8,111,865 0236149 {371,226.57) 1,917,970 6,203,895 0.006075 41,336 472,158 0.765497 615,994
s Septembar 6,373,046 0236149 (412,982.12) 1,504,988 4,868,057 0.036075 EEX-HN 508,723 0.766437 559,870
2018 October 4,547,085 0.236149 {ad,205.81) 1,073,783 3413.273 0.006075 25,337 531,125 D.766497 692,226
2018 November 3,303,601 0236149 (293,640.40) 780,142 2,523,459 0.006075 18,215 549,341 0766497 716,650
2018 December 1,614,274 0236149 {398,932.93) 381,209 1,233,065 0.006075 11410 560,751 D.766497 731,576
Notel:  Amounts represent ali revenue actually coliected through 2018,
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Mifler Exhiblt 3, page BA
Cuke Energy Carplings, LLC
Docket No. E-7, Sub 1192
Estimated Return Calculation -Non - Residentla) DSM Programa Yintage 2016
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Interest Cakculation
Total Cumulative
2019~ NC Program Costs Revenue Undercollected Revenue OverfUnder
Rider10 Manth Incusred Collected Balance PPI Collected  Undercollected Balance Colletted
Beginning Balance 11,594,497 11,354,396 240,102 3,352,151 3,282,731 69,412 309,521 [Nete; There was no Nen-Residantial DSM Rider in Rider 10.
January 192,582 {192,582) 554678 {55,678) 651,261 |All revenues collected represented bill corrections, so0
February 1,805 {1,806} 522 1522y 58,933 |all revenues were allocated on the same basls a3 prior year.
March (2,074} 2,074 {600) 600 61,607
April (234 294 85) 85 651,986
May 20 (20 6 (3] 61,960
Jure ] 7 {2) 2 61,969
Juty 4 4 [#4] 1 61,974
August (2.270} 2,270 {856) €56 64,901
September {31y 31 s} -] 64,940
Cetober 8 1] 2 @ 64,930
Navemhber 23] 8 [Fi] 2 54,940
December 4,982 [4,983) 1,440 {1,440) 53,517
¥TD Balance - 134,710 (194,710) - 56,234 {56,294} 58,517
Cumulative Ending Balance 11,594,437 11,549,106 45,391 3,332,151 3339025 13,125 53,517
Interest Cafculatlon
Cumulative Qumutath Total Cv
2020- NC Program Costs. Revenue Under/(Over)collected Revenue Under/{Over]collected Overfunder
Alder 11 Month eurred Coliected Balanoce PPl Callected Balance Collected
Beginning Balance 11,594,497 11,549,105 45,391 3,352,151 3319,025 13,128 58,517 |Reverue Requirement:
Januasy 7,239 38,152 (485} (3.286) 15,527 54,079 |Program Costs 45,391 123
February 41,527 [3375) (2,780) (18,850) 1,998 28,623 |PPI (20,6050 (0.83)
March 35,433 (39,808 (2,439) {16,538) 46,097 6,289 [Total 24,787
April 39,543 (79.351) (2,647} 17,950} 61,400 (17,951)
May 39,817 {119,188} (2,665) 118.074) 765,809 (42,359)
June 4736 {166,854) (3,195 121,665} 517 (71,615 [Reverue Collected: 7691
Juy 49,697 (216,591) (3327} 122,559) 113511 {102,080} |Less Interest collected: 1,759
August 48,648 (265,240) (3,258) {22,083) 133,338 {131,902)[Total 275,164
September 53,916 {319,155) (3,609) (24,474) 154,203 (164,952)
October 56,754 (375,909) (3,795) (15,753) 176,167 1199,743)
November 39,300 (415,209) (2,631) {12.839) 151,375 (123,833)
Decermber 43,300 {458,509) (2.838) §19,555) 208,133 {250,377)
YTD Batance - 503,301 [4%8.509) (33,730 {228,137) 08,133 1250370
Cumulative Ending Balance 11,594,497 12,053,007 (458,509) 3,218,420 3,110,288 203,133 1250.377)
Recenciliation to Fiting - Exhibit 2 page 2
Interest nat yet paid Rider 108 11 {2,667)
Revenue not yet given back 267,721 -
14,678
Exhibit 2 page 2 Line 35 14,674



NC Residential EE
018 January
2018 February
2018 March
2018 April

208 May

2018 June

2018 Tuly

2018 August
2018 September
2018 Octeber
2018 Nevember
2018 December

NC Residential EE

1013
1018
018
1018
2013
013
018
018
013
wis
012
012

Note 1:

January
February
March
Aprd

May

June

Iy
August
September
October
November
December

TDuke Energy Carolinas, LLC
Docket No. E-7, Sub 1192
- EE Programs Vintage 2017

d Retum C

Miller Exhiblt 3, page 9

Amounts repreasent all reverue actually collected through 2018.

939,831

m—r

Res/dential EE NC Residentlal EE Program Costs
Program Costs NC Aflocated EE NC Residential EE Program Revenue [Cver)fUnder
Incurred MNCAllecation %  Pregram Costs  Revenue Collected  Collection % Collected Callection
Miller EXIBILS
pE-4, LUne 4 see eale, at right
Note: All revenues collected In Rider 9were to collect Y2 of lost
65,222,714 72.8097506% 47,487 858 49,122,586 59,7954% {29,379,531) 18,108,325 revenue. Therefore, no revenue received In 2018 would offset
T2.BOBT506% - 0,0000% - - the under eallocted batance of program eosts and a rétum would
F1.B03T506% . 0.0000% - - still be earned.
72.8087506% - 0.0000% - -
72.B037506% - 0.0000% - -
72.B037506% - 0.0000% -
72.8087506% - 0.0000% - -
72.8087506% - Q.0000% - -
T2.8087506% - 0.0000% - -
72.8087506% B 0.0000% - -
72.8087506% 0.0000% - -
71.8087506% - 0.0000% - -
65,222,734 47,487,858 49,132,586 18,103,323
Cumulative Monthly Cumylative Net Deferred Gross up of
[Cver){Under  CurrentIncome Deferred Income  Deferred tncome After Tax + Monthiy A/T YD After Tax Returnto  Gross up of Retumn
Recovery Tax Rate Tax Tax Balanca Manthly Return  Return on Deferral Interest Pretax Rate to Pretax
2018 1.29% 0.766497
£.83%
18,108,325 0.236149 4,276,263 4,276,263 13,832,063 0.006075 42015 42,015 0.766497 54,814
18,108,235 0.236149 - 4,276,263 13,832,063 0.006075 84,030 126,045 0.766497 164,442
18,108,325 0.236149 - 4,276,263 13,812,063 0.006075 84,030 210,074 0.766497 raon
18,108,325 0.236149 - 4,276,163 13,832,063 0.006075 84,030 294,104 0.766497 3p3,039
18,108,225 0.236149 - 4,276,263 13,832,063 0.006075 84,030 378,134 0.766297 493327
18,108,325 0.2365149 - 4,276,263 13,231,063 Q.006075 84,030 461,164 0.766497 602,956
18,108,325 0.236149 - 4,276,163 13,832,063 0.006075 84,030 546,194 0.766437 712,584
18,108,325 0.236149 - 4,276,263 13,832,063 0.005692 73,727 624,921 0.766497 815,295
18,108,325 0.236149 - 4,276,263 13,832,063 0.005652 78,727 703,649 0.766497 918,006
18,108,325 0.236149 - 4,276,263 13,832,063 0.005692 73,727 781,376 0.766497 1,020,716
18,108,325 0236129 - 4,276,263 13,832,063 0.005692 78,727 851,104 0.766497 1,123,427
* 18,108,325 0.226149 - 8,276,763 13,832,063 0.005692 78,727 939,831 0.766497 1,226,138
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Milier Exhibit 3, prgae 10

Duke Energy Carollaass, LLC
Dotket No, E-7, Sub 1192
mated Retemn Calculation - Resldentlal DSM Programs Vintage 2017
Total System NC  NC Resldential N Allocated NC Residentlal  DSM Program

D5M Program  DSM Alk DSM L | NC Janti DSM Pregram  Costs Revenus (Over)/Under

NC Residential DSM Costs Incurred % Program Costs  Revenue Collected  Coflection % Colfected Collaction
Miller Exhiblt 5,
FEdlUned See calc. stright Note: Al revenues collected in Rider 9 were to eolleet Y2 of [ost.
revenue. Therafere, na reverue recelved In 2018 would oféset
2018 Jaruory 29,822,653 33.8075104% 10,082,297 12,781,955 T7.2507656% (9,892,053) 190,244 the under colfected balance of program costs and a return would
013 February 33.8075104% - - - still be earned.
2018 March 32.8075104% - . -
2018 April 33.3075104% - - -
2018 May 33.8075104% - - -
2018 June 33.B075104% . - -
2018 July 33.8075104% - - -
2018 August 33.3075104% - - -
2018 September 31.8075104% - - -
2018 Qrtober 33.8075104% - - -
2018 November 33.8075104% - - -
2018 December 231.8075104% - - -
29,822,653 10,082,297 12,781,955 (9,892,053} 190,244
Cumulative Monthly Cumnulative Net Deferred Gross up of

(Over)/Under  Currentincome Deferred Incame Deferred Income After Tax Maonthly AT  ¥TD After Tax Returnte  Grossup of Return

NC Residential DSM Recovery Tax Rate Tax Tax Balance Monthly Return  Raturn on Deferral Iesterast Pretax Rate ta Pretax
2018 7329% 0.766497
6.83%

2018 Januvary 190,244 0.236149 44,916 44,926 145,218 0.085075 441 441 0.766437 576 ‘
2018 Febryary 190.244 0.236149 - 44,926 145,218 0.006075 833 134 0.766437 1728
2018 March 190,223 0.235149 - 44,926 145,318 0.005075 883 2,207 0.766437 231
2018 April 150,244 0.136149 - 44,926 145318 0006075 283 3090 0.766437 4,031
2018 May 150,244 0.235149 - 44,926 145,318 0.006075 283 3,973 0.766457 5183
2018 June 190,244 0.236149 - 44,926 145,318 0.006075 833 4,855 0.766437 6,335
2018 Tuly 190,144 0.236149 - 44,926 145218 0.006075 383 5,738 0.766437 7ABS
2018 August 190,244 0.236149 - 44,526 145,318 0.005692 227 6,565 0765437 8,565
2018 September 190,244 0.236149 - 44,926 145,218 0.005692 827 7392 0.765437 9,644
2018 October 190,244 0.235149 - 44,526 145,318 0.005692 827 8,220 0.765437 10,724
2018 November 190,248 0.236143 - 44,526 145,318 0.005632 a7 9,047 0.766437 11,303
2018 December 190,244 0.236149 - 44,926 145,318 0.005692 827 9,874 0.766457 12,882
Note 1:  Amountsrepresent all revenue actually collected through 2018,
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Duhe Enargy Carolinar, LLC
Docket o, E-7, Sub 1392
Estimatad Rpturn Caléulition « Residentlal EE Programa Vintage 2020

Residentlal EE NCResiduntial  EE Program Costs
Program Costs NCallocatedEE  NCResidental  EE Program Revenue {Over}fLinder
NC Residantial EE Incurred NC Allocation % _ Pragram Gosts  Revenue Collected  Collection % Collected Collection
Wriller Exhibit '3
8- % Lina 4 see cakc. at right

2008 January 609,327  T27130507% 44917 3164991 65.2053% 2,235,761
2018 February 4207163 TLTI30507% 59,157 6511534 £5.2053% 1L25914)
s Mah 4408777 TLTIN0SOTE 3,205,756 4,363,091 65.2053% ETETE
008 aprl 4357761 T2.7130507% 3,168,662 4293653 £5.2053% {15.813)
018 My 1943585  7L.7130507% 1A17676 4,283,009 £3.2053% 11375,0m)
it BT 1979 7L7330507% 5,375.302 6,106,131 £5.2053% {3sa1521) 2995281
2018 iy 2012359 71.7130507% 5,102,536 T8 65.2053% {8570.362) 532,174
2018 Auguse 0991684  TAT30507% 6,533,128 5449559 ES205T% {4,205,454) 2332674
01 Seotember 4456589 72.7130507% 3,269,606 651,525 65.2053% (4,512,053 1,244,247
2018 October 8315873  T2.7i30507% 6,046,725 4,890,719 £52053% {2,189.0008) 2857717
28 Kovember TETUCE  T27I050TX 5,723,014 ASH 318 55 2055% {2547,526) 275,488
2018 December 10505708 T2TI30507% 7539021 10,538,080 E52057% {E873,387) 767,634

77,5850 S6576939 70,458,658 10,634,231

Cumulativr Monthly Cumlsthm  Net Deferred
[Gver)fUnder  Curment income Deferred Income  Defarred income After Tax Monthly AT
NC EE Recavery Tan At T T Balancn  WonthyReturn  Returh an Dutarrsl
28 7.09%
EM3%
2018 fanuary 2235763 Q236148 527,973 527,973 1,207,790 0006075 5187
2018 Feonay 923849 02519 {295,618 237303 TSLSI4 9.005075 TATD
2000 March Lo18.09k 0.236143 5085 240421 7157 A.ME0TS 4505
7018 g 92572 0236149 16,026) 234,395 758,177 2.006075 a8
2018 May [182,500) 0.236149 z4,72) 90,327} 29,17y Q005075 1415
018 fune 2,612,781 0236143 Lo A 617.006 1395775 0.006075 S175
Wy 3,144.955 0235149 175572 42678 2402277 0.006075 13,359
08 August SATIEZ Q236149 S50859 1293517 4,184,092 2.005651 1K 1ae
018 September 4231382 0225149 1293,808) ST 3232673 0.005692 21110
018 Ccrober 78109 02356149 674841 1,674,556 54165463 0.005692 21617
018 Newember 9,865,587 0235149 ES5AT8 2,329385 7,536,503 0.005632 26267
018 Deosmbor 10634221 0.226149 181,276 2511261 LEFY S 0.065697 44,565
| SN2 |

Notq I: Amaunts represant ofl vt sctudliy eollected through 7018

YTO After Tay
Interest

Ptler fxhioh & page 1y
EE Program Conts 55,577,001
EE Rrwmnua Requiremgnt BA.7ET 491

3 Rrvarua related ta P)

Gratsup af

Returnto  Grossup of Return

PretacRate toPretax
0.765457
0.766457 6,769
0.766457 16,514
0.766487 257
0.766457 28.660
0.765457 0506
0765457 7357
0.766457 54685
0.765457 79,140
ameIsT 106,530
0765497 135,797
0.756457 186,459
arssadr 45079
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13
14
15
16

DSM/EE Actual Revenues Collected from Years 2015-2018 {By Vintage)

Duke Energy Carolinas, LLC

and Estimated 2019 Collectlons from revised forecast of Rider 10 {by Vintage)
Docket Number -7, Sub 1192
For Vintage Year 2015-2019 Estimate and True Up Calculations

Residential

Vintage
EE/DSM Year 2015
Year 2016
Year 2017
Year 2018
Year 2019

Total Residential

Non-Residential

EE Year 2015
Year 2016
Year 2017
Year 2018
Year 2019

DSM Year 2015
Year 2016
Year 2017
Year 2018
Year 2019

Total Non-Residential

Total Revenue

Actual Actual ’ Actual Actual Estimated
2015 2016 2017 2018 2019
Rider 6 Rider 7 Rider 8 Rider 9 Rider 10 n Total
58,227,163 4,026,042 10,133,596 8,311,657 {1,014,271) 79,734,588
58,184,868 5,570,022 27,108,101 (2,560,305} 88,302,686
61,014,541 4435871 35,770,078 102,120,490
83,631,851 6,294,025 89,925,876
77,019,869 77,019,369
S 58227163 § 62,210,809 § 77,668,550 & 123487480 5 115,500,396 § 437,103,508
25,791,031 8,194,784 24,104,955 7,986,755 456,319 66,533,843
45,662,897 8,632,771 36,292,834 {2,329,721) 88,258,782
46028120 10,882,796  67,733.478 125,544,403
51,898,801 12,285,044 64,283,845
55,757,199 55,797,199
19,579,477 280,553 {2,398,768) (515,157) (451,445) 16,494,660
14,637,127 251,004 276,923 (267,721) 14,897,332
15,361,431 {1,084) 26,311 15,446,658
14,074,524 534,763 14,609,687
15,847,512 15,847,512

$ 472,713,921

$ 45370507 $§ 68,775361 $ 92,879,523 $ 120,996,791 $ 149,691,739

$ 103,597,671 $ 130,986,270 $ 170,548,082 $§ 244,484,271 $ 265,201,135

Rider 10 estimates are based on Order issued in Docket No. E-7 Sub 1164 dated 9/11/18

$ 914,817,429
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Duke Energy Carolinas, LLC
Vintage Year 2015 Allocation Factors for the Period January 1, 2015 to December 31, 2015
Docket Number E-7, Sub 1192
Allocation Factors

Miller Exhibit 5, page 1

MWH
Line New Mechanism Sales Allocator at Generator
NC Retail MWH Sales Allocation Company Records 59,567,575
SC Retail MWH Sales Allocation Company Records 22,080,529
Total Retail Line 1 + Line 2 81,648,104
Allocation 1 to state based on kWh sales
NC Retail Linel/Line3 72.9564706%
Demand Allocators NC SC Total
Residential Company Records 4,994,057 1,469,714 6,463,771
Non Residential Company Records 6,518,371 2,373,858 8,892,229
Total Line5 +Line 6 11,512,428 3,843,572 15,356,000
Allocation 2 to state based on peak demand
NC Retail Line 7, NC / Line 7 Total 74.9702266%
Allocation 3 NC res vs non-res Peak Demand to retail system peak
NC Residential Line 5 NC/ Line 7 Total 32.5218612%

10

NC Non-residential Line 6 NC/ Line 7 Total 42.4483655%

D\
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Duke Energy Carolinas, LLC

Vintage Year 2016 Allocation Factors for the Period January 1, 2016 to December 31, 2016

Docket Number E-7, Sub 1192
Allocation Factors

Line MNew Mechanism Sales Allocator at Generator

1
2
3

[=)]

10

NC Retail MWH Sales Allocation Company Records
5C Retail MWH Sales Allocation Company Records
Total Retail Line 1+ Lina 2

Allocation 1 to state based on kWh sales
NC Retail Line1/Line 3

Demand Allocators

Residential Company Records
Non Residential Company Records
Total Line5+Line 6

Allocation 2 to state based on peak demand
NC Retail Line 7, NC / Line 7 Total

Allocation 3 NC res vs non-res Peak Demand to retail system peak
NC Residential Line 5 NC/ Line 7 Total
NC Non-residential Line 6 NC/ Line 7 Total

MWH
60,762,752

22,364,255
83,127,007

73.0962827%

Miller Exhibit 5, page 2

NC 5C Total

5,403,520 1,714,752 7,118,272

6,525,765 2,343,963 8,869,728
11,929,285 4,058,715 15,988,000

74.6139917%

33.7973480%
40.8166437%

OFFICIAL COPY

Jul 12 2019



Miller Exhibit 5, page 3

Duke Energy Caralinas, LLC
Vintage Year 2017 Allocation Factors for the Period January 1, 2017 - December 31, 2017
Docket Number E-7, Sub 1192
Allocation Factors

OFFICIAL COPY
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MWH
Line New Mechanism Sales Allocator at Generator
1  NCRetail MWH Sales Allocation Company Records 60,219,051
2 SCRetail MWH Sales Allocation Company Records 22,485,484
3 Total Retail Line 1 + Line 2 82,708,535
Allocation 1 to state based an kWh sales
4  NCRetail Line1/Line 3 72.8087506%
Demand Allocators NC sC Total
5 Residential Company Records 5,545,784 1,803,958 7,345,742
6  Non Residential Company Records 6,573,854 2,480,404 9,054,258
7 Total Line 5 + Line 6 12,119,638 4,284,362 16,404,000
Allocation 2 to state based on peak demand
8  NCRetail Line 7, NC / Line 7 Total 73.8822117%
Allocation 3 NC res vs non-res Peak Demand to retail system peak
9  NCResidential Line 5 NC/ Line 7 Total 33.8075104%

10 NC Non-residential Line 6 NC/ Line 7 Total 40.0747013%




Duke Energy Carolinas, LLC

Vintage Year 2018 Allocation Factors for the Period January 1, 2018 - December 31, 2020

Docket Number E-7, Sub 1152
Allocation Factors

Line New Mechanism Sales Allocator at Generator

1
2
3

[+1]

10

NC Retail MWH Sales Allocation Company Records
SC Retaill MWH Sales Allocation Company Records
Total Retail line 1 + Line 2

Allocation 1 to state based on kWh sales
NC Retail Line1/Line 3

Demand Allocators

Residential Company Records
Non Residential Company Records
Total Line 5 + Line 6

Allocation 2 to state based on peak demand
NC Retail Line 7, NC/ Line 7 Total

Allocation 3 NC res vs non-res Peak Demand to retail system peak
NC Residential Line 5 NC/ Line 7 Total
NC Non-residential Line 6 NC/ Line 7 Total

MWH
58,534,269

21,966,093
80,500,362

_72.7130507%

Miller Exhibit 5, page 4

NC 5C Total

5,078,308 1,617,566 6,695,874

6,549,145 2,546,981 9,096,126
11,627,453 4,164,547 15,792,000

- 73.6287551%

32,1574721%
41.4712829%
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Ay
Miller Exhiblt 6
Duke Energy Carolinas, LLC
DSM/EE Cost Recovery Rider 11
Docket Number E-7 Sub 1192 i (
Forecasted 2020 kWh Sales for Rate Period for Vintage Years 2015-2020 /
Fall 2018 Sales Forecast - kWhs Forecasted 2020 sales
North Carolina Retail:
Residential 21,487,301,475
Non-Residential 35,668,140,542
Total Retall 57,155,442,017
Revised
NC Opt Out Sales Total Usage Opt-Outs Net Usage
Vintage 2015 Actual Opt Out
EE 35,668,140,542 17,296,168,323 18,371,972,215
DsSM 35,668,140,542 17,254,505,530 18,413,235,012
Vintage 2016 Actual Opt Out
EE 35,668,140,542 17,541,642,770  18,126,497,772
D5SM 35,668,140,542 17,501,309.036 18,166,831,506
Vintage 2017 Actual Opt Qut
EE 35,668,140,542 17,749,899,702 17,918,240,840
DSM 35,668,140,542 17,532,357,862 18,135,782,680
Vintage 2018 Estimated Opt Out
EE 35,668,140,542 18,347,183,120 17,320,957,422
DsM 35,668,140,542 17,611,595,199 18,056,545,334
Vintage 2019 Estimated Cpt Out
EE 35,668,140,542 18,483,624,730 17,184,515,812
DsM 35,668,140,542 17,568,801,199 18,095,339,344
Vintage 2020 Estimated Cpt Out
EE 35,668,140,542 18,483,624,730 17,184,515,812
DsM 35,668,140,542 17,568,801,199  18,099,339,344
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Exhibit 7

Duke Energy Carolinas, LLC Blectricity No. 4

North Carolina Fourteenth Revised Leaf No. 62
Superseding North Carolina Thirtcenth Revised Leaf No, 62

Rider EE (NC)
ENERGY EFFICIENCY RIDER

APPLICABILITY (North Carolina Only)

Service supplied under the Company’s rate schedules is subject to approved adjustments for new energy cfficiency and demand-
side management programs approved by the North Carolina Utilities Commission (NCUC). The Rider Adjustments are not
included in the Rate Schedules of the Company and therefore, must be applied to the bill as caleulated under the applicable rate.

As of January 1, 2020, cost recovery under Rider EE consists of the four year term program, ycars 2014-2017, as well as rates
under the continuatien of that program for ycars 2018-2020 as outlined below. This Rider applies to service supplied under all rate
schedules, except rate schedules OL, FL, PL, GL and NL for program years 2015-2020.

GENERAL PROVISIONS

This Rider will recover the cost of new energy efficiency and demand-side management programs beginning January 1, 2014,
using the method approved by the NCUC as set forth in Docket No. E-7 Sub 1032, Order dated October 29, 2013, as revised by
Daocket No. E-7, Sub 1130, Order dated August 23, 2017.

TRUE-UP PROVISIONS

Rider amounts will initially be determined based on cstimated kW and kWh impacts related to expected customer participation in
the programs, and will be trued-up as actual customer participation and actual kW and kWh impacts are verified. If a customer
participates in any vintage of programs, the customer is subject to the truc-ups as discussed in this section for any vintage of
programs in which the customer participated,

RIDER EE OPT OUT PROVISION FOR QUALIFYING NON-RESIDENTIAL CUSTOMERS

The Rider EE increment applicable to energy efficiency programs and/or demand-side management programs will not be applied
to the encrgy charge of the applicable rate schedule for customers qualified to opt out of the programs where:

a. The customer has notificd the Company that it has implemented, or has plans for implementing, alternative
energy efficiency measures in accordance with quantifiable goals.
b. Electric service to the customer must be provided under:

1. An clectric service agreement where the cstablishment is classified as a “manufacturing industry” by the
Standard Industrial Classification Manual published by the United States Government and where more than
50% of the clectric energy consumption of such establishment is used for its manufacturing processes.
Additionally, all other agreements billed to the same entity associated with the manufacturing industry located
on the same or cantiguous properties are also eligible to opt out,

2. An clectric service agreement for general service as provided for under the Company’s rate schedules where
the customer’s annual energy use is 1,000,000 kilowatt hours or more. Additionally, all other agreements
billed to the same entity with lesser annual usage located on the same or contiguous properties are also eligible
to opt out.

The following additional provisions apply for qualifying customers who elect to opt out:

For customers who clect to-opt out of energy cfficiency programs, the following provisions also apply:

Qualifying customers may opt out of the Company’s cnergy cfficiency programs cach calendar year only during the
annual two-month carollment period between November 1 and December 31 immediately prior to a new Rider EE
becoming effective on January 1. (Qualifying new customers have sixty days afier beginning service to apt out).
Customers may not opt out of individual encrgy cfficicncy programs offercd by the Company. The choice to opt out
applies to the Company’s cntire portfolio of energy cfficicncy programs.

If a customer participates in any vintage of energy efficiency programs, the customer, irrespective of future opt'out
decisions, remains obligated to pay the reinaining portion of the lost revenues for each vintage of energy cfficicncy
programs in which the customer participated.

Customers who clect to opt out during the two-month annual enrollment period immediately prior to the new Rider EE
becoming effective may elect to opt in to the Company’s energy efficiency programs during the first 5 business days of
March each calendar year. Customers making this election will be back-billed retroactively to the effective date of the
new Rider EE.

For customers who clect to opt out of demand-side management programs, the following provisions also apply:

Qualifying customers may opt out of the Company’s demand-side management program during the enrollment period
between November 1 and December 31 immediately prior to a new Rider EE becoming effective on Januvary 1 of the
applicable year. (Qualifying new customers have sixty days after beginning service to opt out).

North Carolina Founeenth Revised Leaf No, 62
Effective for service rendered from January 1, 2020 through December 31, 2020

NCUC Docket Ne, E-7 Sub 1192, Order dated

2019

Page1 of2
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Duke Encrgy Carolinas, LLC Electricity No. 4

North Carolina Fourtecnth Revised Leaf No. 62
Superseding North Carolina Thirtecnth Revised Leaf No, 62

Rider EE (NC)
ENERGY EFFICIENCY RIDER

If a customer elects to participate in a demand-side management program, the customer may not subscquently choose

to opt out of demand-side management programs for three years.

= Customers who clect to opt out during the two-month annual enrollment period immediately prior to the new Rider EE
becoming effective may ¢lect to opt in to the Company’s demand-side management program during the first 5 business

days of March- cach calendar year. Customers making this clection will be back-billed to the effective date of the new
Rider EE.

Any qualifying non-residential customer that has not participated in an energy efficiency or demand-side management
program may opt out during any enrollment period, and has no further responsibility to pay Rider EE amounts associated
with the customer’s opt out clection for energy efficiency and/or demand-side management programs.

ENERGY EFFICIENCY RIDER ADJUSTMENTS (EEA) FOR ALL PROGRAM YEARS
The Rider EE amounts applicable to the residential and nonresidential rate schedules for the period January 1, 2019 through
December 31, 2019 including utility assessments are as follows:

OFFICIAL COPY

Jul 12 2019

Residential ~ Vintage 2015',2016', 2017', 2018} 0.0956¢ per kWh
Vintage 20172, 20182, 20192, 20202 0.3892¢ per kWh
Total Residential Rate . 0.4848¢ per kWh
Nonresidential
Vintage 2015
Energy Efficiency 0.0064¢ per kWh
Demand Side Management 0.0001¢ per kWh
Vintage 20167
Energy Efficiency 0.0512¢ per kWh
Demand Side Management 0.0001¢ per kWh
Vintage 2017°
Energy Efficicncy 0.0957¢ per kWh
Demand Side Management 0.0000¢ per kWh
Vintage 20183
Energy Efficiency 0.0827¢ per kWh
Demand Side Management 0.0077¢ per kWh
Vintage 2019°
Energy Efficiency 0.0509¢ per kWh
Demand Side Management 0.0000¢ per kWh
Vintage 2020°
Energy Efficiency 0.3082¢ per kWh

Demand Stde Management

Total Nonresidential

0.1101¢ per kWh

0.7131¢ per kWh

T Includes the true-up of program costs, shared savings and lost revenues from Year | of Vintage 2018 and Year 2 of
Vintage 2017, and Year 3 of 2016 and Year 4 of 2015.

2 Includes prospective component of Vintage 2017, 2018, 2019 and 2020

3 Not Applicable to Rate Schedules OL, FL, PL, GL, and NL.,

Bach factor listed under Nonrcsidential is applicable to nonrcsidential customers who arc not cligible to opt out and to eligible
customers who have not opied out. If a nonresidential customer has opted out of a Vintage(s), then the applicable energy

efficiency and/or demand-side management charge(s) shown above for the Vintage(s) during which the customer has opted out,
will not apply to the bill.

North Carolina Fourteenth Revised Leaf No., 62
Effective for service rendered from January [, 2020 through December 31, 2020
NCUC Dacket No. E-7 Sub 1152, Order dated 2019
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Puke Energy Carolinas, LLC

DSM/EE Cost Recovery Rider 11

Docket Number E-7 Sub 1192

Exhibit Summary of Rider EE Exhibits and Factors

Residential Billing Factors

Residential Billing Factor for Rider 11 True-up (EMF) Components

Year 2015 EE/D5SM True-Up (EMF) Revenue Requirement

Year 2016 EE/DSM True-Up (EMF) Revenue Requirement

Year 2017 EE/DSM True-Up (EMF} Revenue Requirement

Year 2018 EE/DSM True-Up {EMF) Revenue Requirement

Total True-up {(EMF) Revenue Requirement,

Projected NC Resldential Sales (kWh) for rate petiod

EE/DSM Ri Requirement EMF Residential Rider EE cents per kW)

Residential Billing Factor for Rider 11 Prospective Components

Vintage 2017 Total EE/DSM Prospective Amaounts Revenue Reguirement
Vintage 2018 Total EE/DSM Praspective Amounts Revenue Requirement
Vintage 2019 Total EEfDSM Prospective Amounit Revenire Requirement
Vintage 2020 Total EE/D5M Prospective Amounts Revenue Requirement

Total Prospective Revenue Requirement

Projected NC Residential Sales (kWh) for rate period

EE/DEM Reverue Requirement Prospective Residential Rider EE fcents per kWhj

Total Revenue Requirements in Rider 11 from Residential Customers

Total True-up [EMF)} Revenue Requirement

Total Prospective Revenue Requirement

Total EE/DSM Revenue Requirement for Residentiol Rider EE

Total EE/DSM Revenue Requirement for Residentin! Rider EE (cents per kwh)

Non-Residential Billing Factors for Rider 11 True-up (EMF) Components

Vintage Year 2015 EE'True-up {EMF) Revenue Requirement .
Projected Year 20;5 EE Participants NC Non-Residentlat Sales (kwh) for rate period
£E Revenue Requirement Year 2015 EMF Non-Residential Rider EE [eents per k\Wh)

Vintage Year 2015 DSM True-up (EMF} Revenue Requirement
Prejected Year 2015 DSM Participants NC Non-Residential Sales (kwh) for rate perlod
DSM Revenue Requirement Year 2015 EMF Non-Residential Rider EE {cents per kWh)

Vintage Yeor 2016 EE True-up {EMF) Revenue Requirement
Projected Year 2016 £E Participants NC Non-Residential Sales flewh] for rate period
EE Revenue Requirement Year 2016 EMF Non-Residential Rider EE {cents per kWh]

Vintage Yeor 2016 DSM True-up (EMF) Revenue Requirement
Projetted Year 2016 DSM Particiy HNC Non-Resid | Sales (kwh) for rate period
DSM Revenue Requirement Year 2016 EMF Non-Residential Rider EE (cents per kWh)

Vintage Year 2017 EE True-up (EMF) Revenue Requirement
Projected Year 2017 EE Participants NC Non-Residential Sales (kwh) for rate period
EE Revenue Requirement Year 2017 EMF Non-Residential Rider EE {cents per kWH)

Vintage Yeor 2017 DSM True-up [EMF) Revenue Requirernent
FProjected Year 2017 DSM Perticipants NC Non-Residential Safes fkwhj for rate periad
DSM Revenue Requirement Year 2017 EMF Non-Residentiol Rider €E cents per kWh)

Supplemental Miller Exhibit 1, page 1

Miller Exhibit 2 pg. 1 Line 15
Miller Exhibit 2 pg. 2 Line 15
Miller Exhibit 2 pg. 43Line 15
Miller Exhibit 2 pg 4 Line 15
Sum Lines 14

Milter Exhibit 6 pg. 1, Line 1
Une 5/ Line 6 * 100

Miller Exhbit 2 pg. 4, Line 1
Miller Exhibit 2 pg. 5, Line 1
Miller Exhibit 2 pz. 6, Line 11

Sum Lines 8-11
Miller Exhibit 6 pg. 1, Line 1
Line 12 / Line 13 * 100

LineS

Une 12

Line 15 + Line 16
Line 7 + Lne 14

Miller Exhibit 2 pg. 1, Line 25
Miller Exhibit 6 Line 4
Une 25/Line 26 * 100

Miller Exhibit 2 pg. 1, Line 35
Miller Exhibit & Line 5
Une 28/Ling 29 * 100

Miller Exhibit 2 pg. 2, Line 25
Miller Exhibit 6 Line 6
Line 31/Line 32 * 100

Miller Exhibit 2 pg. 2, Line 35
Milter Exhibit 6 Line 7
Line 34/Line 35 * 100

Miller Exhibit 2 pg. 3, Line 25
Miller Exhibit 6 Line 8
Line 37/Une 38 * 100

Miller Exhlbit 2 pg. 3, Line 35
Miller Exhibit & Line 9
Line 40/Line 4% * 100

Adjusted

H

524,656
967,614
3,227,374
15,463,399
20,283,544
21,487,301,475
0.0944

1,751,051
9,715,212
5,232,466
66,598,601
43,597,339
21,487,301,475
0.3891

20,283,542
83,597,339
103,880,883
04835

1,171,685
18,371,972,219
0.0064

19,262
18,413,235,012
0.0001

9,273,079
18,126,497,772
0.0512

1,674
18,166,831,506
0.0001

11,550,961
+ 17,018,240,840
0.0645

1,084
18,135,782,680

el s
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50

52
53
54

55
55
57

58
58
60
61
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65
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67
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Vintage Year 2018 EE True-up (EMF) Revenue Requirement
Profected Year 2018 EE Porticlp NC M f ! Sales (kwh) for rate perled
EE Revenue Requirement Year 2018 EMF Non-Residentiol Rider EE (cents per kWh)

Vintage Yeor 2018 D5M True-up (EMF) Revenue Requirement
Projected Year 2018 DSM Participants NC Non-Residentinl Sales {kwh) for rate period
OSM Revenue Requirement Yeor 2018 EMF Nan-Resident!al Rider EE (cents per kWh)

Non-Residential Billing Factors for Rider 11 Prospective Components

Vintage Year 2017 EE Pruspective Amounts Revenue Reguirement
Projected Program Year 2017 EE Participants NC Non-Resldential Sales (kwh) far rate period
EE Revenus Requitement Vintoge 2017 Prospective Comp for Non-Residentiol Rider EE {cents per kWh)

Vintage Year 2018 EE Prospective Amounts Revenue Requirement
Projected Vintage 2018 EE Participants NC Non-Residentlal $ales {kwh) for rate period
EE Revenue Requirement Vintage 2018 Prospective Comp for Non-Resid: ! Rider EE (cents per kWh)

Vintage Year 2019 £E Prospective Amaunts Revenue Requirement
Projected Vintage 2019 EE Parti¢lpants NG Non-Resldentfal Sales (kwh) for rate period
EE Revenue Reqiirement Vintoge 2019 Prospective G t for Non-Reside | Rider EE (cents per kWh)

Vintage Year 2020 EE Prospective Amounts Revenue Requirement
Projected Vintage 2020 EE Participants NC Non-Residential Sates (kwh] for rate perlod
EE Revenue Requirement Vintage 2020 Prospective Component for Non-Residential Rider EE {cents per kiwh)

Vintage Year 2020 D5M Prospective Amounts Revenue Requirement

Projected Vintage 2020 DSM Participants NC Mon-Residential Sales (kwh) for rate period

DSM Revenue Requirement Vintage 2020 Prospective Comp for Non-Resid 1 Rider EE [cents per kWh)
Yotal EMF Rate

Total Prospective Rote

Total Revenue Requirements in Rider 11 from Non-Residential Customers

Vintage Year 2015 EE True-up {EMF) Revenue Requirement
Vintage Year 2015 D5M True-up [EMF) Revenue Requirement
Vintage Year 2016 EE True-up (EMF) Revenue Requirement
Vintage Year 2016 DSM True-up [EMF) Revenus Requirement
Vintage Year 2017 £E True-up (EMF) Revenue Requirement
Vintage Year 2017 DSM True-up {EMF) Revenue Requirement
Vintage Year 2018 EE True-up {EMF) Revenue Requirement
Vintage Year 2018 D5M True-up (EMF) Revenwe Requirement
Vintage Year 2017 EE Prospective Amaunts Revenue Requirement
Vintage Year 2018 EE Prospective Ameunts Revenue Requirernent
Vintage Year 2015 EE Prospective Amounts Revenue Requirement
Vintage Year 2020 £E Prospective Amounts Revenue Requirement
Vintage Year 2020 D5M Prospective Amounts Revenue Requirement
Total Non-Resldential Revenue Requirement in Rider 11

Suppimental Miller Exhibit 1, page 2

Milter Exhibit 2 pg. 4, Lins 25
Miller Exhibit 6 Line 10
Une 37/Une 38 * 100

Miller Exhiblt 2 pg, 4, Line 35
Miller Exhibit & Line 11
Line 40/iine 41 * 100

Miller Exhibit 2 pg. 3, Line 25
Miller Exhibt 6 Line 8
line 43/Line 44 * 100

Miller Exhibit 2 pg. 4, Line 25
Miller Exhibit & Une 10
Line 46/iine 47 * 100

Miller Exhibit 2 pg. 5, Line 4
Miller Exhibit 6 Line 12
Line 49/Line 50 * 100

Miller Exhibit 2 pg. B, Line 18
Miller Exhibit§ Line 14
Line 52/Line 53 * 100

Miller Exhibit 2 pg. 6, Line 35
Miller Exhiblt 6 Line 15
Une 55/Lne 56 * 100

Line 15
Line 22
Une 25
Line 28
lne 31
Line 34
tine 37
Line 40
Une 43
Une 4&
Line 49
Line 52
Line 55
Sum [Unes 58-68)

4,814,562
17,320,957,422
0.0278

1,398,093
18,056,545,394
0.0077

5,593,750
17,918,240,840
0.0312

9,507,185
17,320,957,427
0.0549

8,746,000
17,184,515,812
0.0509

52,958,365
17,184,515,812
0.3082

15,931,130
18,095,335,344
0.1101

0.1578

0.5553

1,171,685
19,262
9,273,079
14,674
11,550,961
1,084
4,814,662
1,398,003
5,593,790
9,507,185
8,746,000
52,968,365
19,931,130
124,989,570
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Miller Enhibit 2, page 1
NO CHANGE
Duks Enargy Carclines, L1C
. Dockat No, E-7, Sub 1192 " B
True Up of Year 1, 2, 3 and 4 of Vintage Your 2015 _
RESIDENTIAL
Energy Efficiency Programs
E-75ub1050 | E-FSub073 | E7Sub1205 | £-75ub 1305 [ E-75ub 1130 | €-7Sub2£30 | E-P5ub pas4 | E7Sub sz
Rldar 8 True
opafilost
Rider 8 Originall Rider 7 Year2 | Rider BTron up| Rider 8Yaar3 | Ravenots B | Rlder 9 Year & | Ridfer 10 Trus | Rider 11 Troe
Fafarance Estimats | LoctRavenoes | of Year1 EMAY LA Estimats up up Yaar 2035
Resldentlal EE Program Cost Evans Exhibit 1 pg. 1, Line 10 * NC Alloc. Factor % 30,585,449 $ [2,726,335) 8. - I - 27953,114
Residential B Eamad LIty Incentive Evans EXNb 1 pg, L, Link 10 * NC Allos. Factor 2,374,641 2438922 125671 - 493233
Rarurn on undarcallection of Resldential EE Program Gosts Miliar Exhibit 3 pg 1 43,064 T 35539 {5811 156,984
Toal EE Program Cost and Incentive Componants N Unglelioe2+ined 23,060,090 {243,348) 203,463 =039 {5.811) 33,048,333
Resldential DSM Program Cozt EvansExhiblt 1pg. 1, Line 11 * KC Alloc. Factor 12552432 (2157,589) {L252) (] 10,493,591
Reslduntial DSMExrnad LRIy Incantive EvansExhiER 1pg. 1, Line 11 * NC Alloc. Factor 1.273,247 {678,007 {12280} {3m2) 2,535,358
Retum on undarcollection of Residant/al D8 Program Costs Miller Exhiblt 3 pg2 10,728 23451 11,830 308 24.807
rogram Cost and Lirw8 +LlwE ¢Lina 7 15.507,649 13.824,481) 9,913 11,866 04 13.004.756
Program Cost and Une &+ Unes YA (3,069,780 FIEETT) 248 (5.507) 45,053,129
Revarve-ratated bexes and regulatory bees Factor ** - Mler Exhibit 2, pg. 7 1001417 1.001402 100143 Loo1403 1001802
Total EE/DSM Program Cost and Incantha Ravenua Requiremant Line 9 * Line 10 48,926,985 3,074,034} 213881 47310 {3,515} 46,118,427
Residuntial Nt Lozt Revenues Evans EshbR 2 . 4 9,363340 407LSES 5,563,184 8090365 | 4131292 8430625 | [1,336,510) 959.134 34,140,815
Total Ratidwntial EE/DSM Ravenus Requiremant Unw 1l +tnw 12 58,106,825 407,555 2,433,151 8000365 [ 4404918 |  BA3L636| (1289200 953599 80,259,243
Tatal Collected for Vintaza Year 2015 (through extimated Rider 10) - Mifer Exhibit 4 Line 2 79.734558
Total Line 13+ Line 14 524,656
See Miler Exhiblt A for
NON-RESIDENTIAL
Energy Efficiency Programs .
E-75ub 1230 | E-7Sub 1078 | E-75ub 2103 | 7501108 [ET5ch 1130 |078ub1130 [E-7subarea (-7 sub L1492
Rider 8 Trus
* upaf Lost Yeur 2015
Rider G Original| Nidar 7 Year I {Hider 8Trumup| Rider8Yaar 3 | Revenues & | Yeard LN | Kider 10 True | Ricer 11 Trua
Raferarca Etimate | bamRevenuas | of¥earl | LortRewenues |  EMAY Eitimate ua up Yaar 2013
Non- Res{dentla! EE Program Cost Evans Exhiblt 1 pg. 1, Line 24 * NC Alloe. Facter 17.,348.807 11,504,051 ['] - 29,252,858
Nor-Realdential EE Earned Utllity Incamive Evans ExhibR 1 pyg. 2, Line 24 * NC Alloe. Factor 6214226 3351008 235,899 9,817,155
Ratum on undarcallection of Non-raaidantial EE Program Costs. Millar Exhibit 3page 3 457,891 238299 67,376 1,811 881
Total EE Program Cost and Incemtive Companants Liva 16+ Line 17 + Line 16 23563023 15,712,970 1,635,198 67,376 40,881,894
R ' and v s factor Millar Exhibit 2, pz. 7 1001417 1001402 1004402 1001402
Total N EE Program Cost and Revenus Requl Line 19 * Lina 20 22596421 15,715,000 1,637,561 E7ATD 43933564
HoerResidantlal Net tost Revenurs Evar Exhisk 2 pg. 1 2,523,480 8,194,003 2547914 9438428 | 24zesar|  auimsaes| (aErien]  aovasse 26763963
Total ) EE R R - Una 21+ Lina 22 26,119,901 g134,003 | 1s2m1914 0433428 | 4ualod|  atmvaea | (3e10,03s]]  L1esoes 67,705,528
Total Collectec for Vear 2015 [through sstimated Rider 30} Millar Exhibit 4 Line 7 £6.533.843
Nan-Residans(al EE Rvvenue Requirsment Lina 23-Ling 24 1,171,585
Frojected NC Raskdantla? Salas [kiwh} Millsr Exhikit &, Line 4 10.371.972,219
NG Non-Raskdantia! € billing factor {Cants /Wh) Lina 25/Line 36°300 0.0064
DSM Pragrams
E-73ub 2050 | E75ub 005 |ppsup1am |67 subased |E7 sub1se
- Ridar3
Rides 6 Original| Original Tren | Rider 3 Trow | Rider 20 Trom | fides 11 Trure |
Refsrenca Etinute Up Up ya up Yarr 2015
Nan-Rasidential D5M Program Cost Evans Exhlbit 1, pg. 1 Uine 25 * NCAlloe. Factor 16493488 | {2925.873) {1,635) 18,565,981
NotrRasldantla! OXM Earned LRIty Incentive Evans ExhibR 1, pg, 3 Une 25 ™ NC Alloe. Factor 4,910,397 (917,841} {18,029}/ (1] 2,375,333
Retumn an ovarcaltection of Non-residential DSM Program Costs Millar Exhibit 3 page 4 {107,297) {203,06%) {12531y {12427} {451,329
Total N DSM Froys and Incuntiva G Line 20+ Line 29 +Ling 30 20803,888 | (3,551,011 {220,753 129,224) {1241 16,430,29¢
R lated tares and y faen fact Millar Exhibit 2, pg. 7 1.001417 1.001402 100140 1.003402 1001402
Total Nan-Residential DSM Rievanue Requlretnent Line 51 * tine 32 20333864 | [3,956,550) {223,042) 129,408} (12443) 16,513,922
Total Revenus Collectad for Year 2013 (through astimated Rider 10] Miflar Exhibk 4 Line 12 16,494,660
N Tritup Amount Lina 83- Line 34 19,262
Projected NC Noa-Residantial Sale (kwh} Milter Exhibit 6 Line 5 B 18,413,235,012
NC NerwRetidential DSM bifling facter Lfna 15 /LIne 35°100 0.0001

Actual regulstory few rats In wffect Inyear of collaction. May differ from original Med estimates. .
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Duka Enasgy Caralinas, L1C
Docket Ko, €7, 5ub 1192
1, 2 and 3 for Vintage Year 2016

True Up of Ye

RESIDENTIAL
Energy Efficiency Programs

Rusidentlal EE Program Cost
Resldential EE Earnad! Lilty tncent e

Return on und, ion of Restdanlal EEP Costs
Totat EE Program Cast and Incentive Components
Rasidential DM Program Cost

Return on overcollection of Res/duntls! OSM Program Costs

Tatal DM Program Cost and Incentive Componens

Tuts? EE/DSM Frogram Cast and Incantive Compadants
Asvenus-rulatad taxes and regulstory fam factor **

Total EE/DSM Pregram Cast and thoanthe Aiwvanug Requiramant
Resldentis] Net Lost Revenues

Total Rasidential EE/DSM

Total Collarted for Vintage Year 2018 {through estimated Ridar 10}
Tetal sl EE/OSM R

NON-RESIDENTIAL
Energy Efficiency Programs

Nan- Residential € Program Cost

Non-Resldentlal EE Earnad Utility incentiva

Ratumn on undecollection of Non-resident/al EE Program Cosns
Total EE Program Cost and Incentive Camponents

Revenue-related tases and regulatory fews factor

Tatal Nor-Residential ££ Program Cost and Incanthoe Revanus Requirernients
Non-Rusldantial Net Lot Revsnues

Total M Ravorue

Yotal Collectad for Vintage Year 2016 {through estimated Rider 10)
N EER

Projarted NC Residential Siles (kWh)

NCNon-kesidential ER biffing factar (Cents/\Wh]

DSM Programs

Non-Rmsidential DSM Program Cost
Non-Rwldential DSM Exmud Uity lacunthea

Raturn oA undercellaction af Nor-realdential DSM Program Costy
Total NesRealdential 0SM Program Cost and Incentiva Companants
R lated taxas and y Fact

Total Ner-Residastial DSM Revenue Requirement

Total Colectad for Virtage Year 2016 {through sstimatad Rider 10}
N £E Rrvanue T P A

Projected NENon-Rasldential Salea (kwh)

NC Nap-Roskdn tal D3 M biing factor -

Mitler Exhiblt 2, page 2
MO CHANGE
ET5ub1073 | E-7Sub 1108 | E7Subitsn | e7subiaso | e7subqasd | E7sueaiez
Rider 7 Original| Rider 8 Yaar 2 |Rices 9 True up| Yaar 2016 ¥r 3 | Mder 10Trus | Rider 11 Trun
Haferanca Extimate Los Rewenued fYonr1) LA Extimaty i [Yeat 2] Up(Year 8) Your 2016
Evans Exhibit 1 pg. 2, Ling 10 * NC Allos. Facter $ 31056079 5 2585024 s ) H 40021100
Evara Exhiblt 1 pg. 2, Line 10 * NEAlloe. Factar 2,392,652 4,361,799 {52,008) 6,702,353
Miller Exhibit 4 pg 5 - ‘272475 . 7786 4309126 1,414,188
Unel+tine2+line 3 23443781 13,583,299 653,686 430,926 43,137,642
Evan Exhibit 1 px. 2, Line 11 * NC Allag, Factor 10,513,006 {Lo12441) [] 9600575
Evana Exhibit 1 p, 2,Line 11 * NE Aflex. Factor 2807018 (129,612 {27,£30) 2719916
Miller Exhitit 3 pg & {26,911) {26,199) (19,872) (112,303
LneS +Uine6 ¢Lina 7 13500434 (1168375} {74,089) 93,872 12210099
Lined + linad 25949,165 12,430,924 584,587 391,055 €0,485,741
Miller Exhibit 2, pg. ¥ 1001442 1001402 1001403 1008402
Line 5 ™ Line 10 47,016,868 12,448,952 s85,417 91,602 60,842,758
Evans Exhibit Z py. 2 11,873,767 5,721916 4755353 7,763,323 | tszousie)|  psesmam 20,625.063
tina 11 +Lina 12 58,890,633 srage| 1720011 s | (A 23s0018 29,170,300
Millar Exhibit 4 Line 2 3,802,686
Line 114 Line 12 $ 967614
See Miller Exhlbit A for rate
EF$ub1n7s | E7submaes | 7 5cbite | 07 seb1ase | E7subired | E7sub iz
Fider 7 Griginal| Nider B¥aar 1 Yoar 2015 ¥r 3| Rider 10 Tren | Alder 157rus
Raference Estimate | tostAevaruws | vear3Teusup| LAEmste | upivasrd) | up(vears Year 2016
Evana Exhiblt 3 pg. 2, Lina 25 * NC Alloe, Farter 26494611 15515978 1 50,x9,988
Evars Exhibit L pg. 2, Lina 25 * NC Allos, Faetar 10105221 4361607 {35.388) 14013,950
Millar Exhibht 3 page 7 378793 1,051,375 731578 2,161.744
Uit 25 4 Line 17 4 Uine 18 46,500,332 18.155.276 38,008 731576 £6,185.192
Miller Exhibit 2, pg. 7 1001447 1003402 1001402 1001407
Une 19+ Line 20 46567.550 18,180,730 38,987 FALER 66,279,848
Evanz Exhibht 2 py. 2 4.745315 809,404 2524097 | 13975187 |  (a08sms)|  ssavous 31252013
EnaZ1e Line 22 51412848 armast | 2or0arrs | asarsaer|  (3ascessy]  7aseds 97890860
Miller Exhibit 4 Line & 63,255,782
Unm 25 - Line 24 9273079
Millar Exhibh 6, Lina & 18,125497,772
Line 25/1ina 26100 80812
ETSU TS | pysubiiso | e7sebried | B7sub e
Rider 7 Griginal Ridier 20 Tron | fider 11 True
Esferenc Estbrats | Rider 3 True up| Lp Up (Yaar$) Year 2016
Evan Exhibit 1, pg. 2 Line 26 ® NC Alloc, Factor 12,855,919 {1,261,813) Q 11,594,497
Evans Exhibt L, pr. 2 Line 26 * NC Afloc. Factor 3497628 [167.055) {33,583 3,236,836
Miller Exhibit 3 page 8 - 1958 s {6.087) {808
Uine 28+ Line 29 + Lina 30 1635353 [ {1,426,719) (20,267} {5,087) 14390476
Miller Exhiblz Z, pg. 7 1001442 1001800 10040 1001402
Line 31 *Une 32 15,377,120 (1428718} {30,308) {6,095 912007
Miter Exhibit 4 Lina 13 - 59730
Lina 33 Line 34 18,674
Miliar Exhibt 6, Line 7 18,160,831,506
Line 35/Lina 36*100 - 0.0001

Yaar 4 Projected Lost Revenus I3 not baing requarted [nthis fling becauss lost revanus through the test pared of Docket £7 Sub 2000 way requested a1 part of base rites.

Actudl regulatonry fes rate In effect in year of callection. May differ from original flled estimates.

——

OFFICIAL COPY

Jul 12 2019



Supplemantal Miler Exbiblt 2, psge 3

Puke Energy Carofinas, LLC
Dackat Ra, E-T, Sub 1192
Estimatad Year 4 Lost Revenue and True Up of Year 1 and 2 for Vintage Year 2017

[
]

LR EEE B v uotaEmn -

veuseBRE

%
7

RESIDENTIAL
Energy Efficiency Programs
E-TSub 1305 | B-¥Sub 1130 | E-7Sub 1164 | E-7Subi166 | E-75ublisz
Year 2017 Yr d Rider 8Year 1 | Yaar 2017 ¥r2| Rider 10 True | Yaar 2017 Yeur| Aider 11 Trua
Raterante LR Extimate Extimate LR Extbmats Lp B Ertimata Up Year 2017
Realdantlal EE Pragram Cost Evans Eshibit L pg. 3, Lins 10 * NC Afloc, Factor $ 3488974 $ 13953885 s - 47,487,859
Residantial EE Earned LATity tncentive Evana Exhibit 1 pg. 3, Line 10 " NCAlloe. Factor 4,149,244 4,340,033 (as0,931) 8,238,346
Retumn on tmdercallection of | EE Miller Fxhibit 3 pg 9 522,611 1,226,138 1,748,748
Total EE Program Cost and Incanthve Companants Line L+Line2+lines 37,639,218 18,861,529 975,207 57474954
Rasidential ISM Program Cost Evans Exhiblt 1 pg. %, Lina 11 * NC Alloc. Factor 10,258,751 (176,455) - 10,082,296
Residentia) DEM Elmndiltillw Inckntive Evans Fxhibit 1 pg. 8, Lina 11 * NC Afloe. Factor 203714 B9.061 - 1,516,185
Ruturn on undertillection of Residantfal DSM Frogram Costs Mifler Exhibit 3 pg 10 15015 12882 21897
Total DSM Program Cart and Incentive Component UnaS+UneGeling? 13,098,538 (7?,5_79_)' 12882 13,035,568
Iy Program Cost Linudelines 5G,734,103 18,788,150 938,088 m51L,542
R lited tazed 2nd rep: Y factar ** Mifer Exhibh 2, pg. 7 1.002483 1001402 1001402
Total E2/DSM Frogram Cost and Incantive Revenus Requiremant Ura 9 * Une 10 50,809,291 18,818,493 8a%,474 70,614,257
Rusldantial Rat Last Revanuw Evans Exhibit 2 pg. 2 5 1,751,061 12,659,119 4,200,002 5,456,129 5,504 387 2.573.3m 54,834,107
Tota?Rosldantial EE/DSM Revanve Requinument Unw 31+ LUing 12 1751061 61,508,411 4,202,002 15,271,622 0904587 9561743 105,458,364
Tota! Coltected for Vintage Yrar 2017 [through sstimatad Rider 10} Miiler ExhbR 4 Linu ¥ 102,120,430
Totsl Rasidential EE/DSM Revanus Requirement Lina 11+ Une 12 4 1,751,061 3327874
See Miller Exhibit A for rate
NON-RESIDENTIAL
Energy Efficiency Programs
N §-78ub 1108 | -7 Sub11%0 | E-7Sub1164 | E-7Sub 1164 | E-7Sub il
Yaar 2017 ¥rd Ridar 8 Yenr 1 | Yaar 2047 ¥r 2| Rider 10Trus |Yaar 2017 Yaar| Rider 11 Troe
Ratwrance LR Estimate Estimate LR Estimats up $ Ertimaty tp Year 2017
Non- Residentisl EE Program Cost Evana Exhiblt 1 pg. 5 Line 25 * NC Alloc. Factor 88,794,601 32155814 - 70547 A15
Nar-Residential €€ Eamed WRility incent v Evans Exhibly 1 pg. 3, Ling 25 * NC Alloc. Factar 9,547,504 9,073,243 1,503%11 21,725,358
Raturn on undercollection of Non-rextdentfal EE Program Casts Miller Exhibit 3 page ¥ 1.588,185 2,705,383 A.197568
Totsl EE Program Cost and [ncantiva Componenty Line 16 + Lina 17 + Lnw 28 48,139,105 #2,817.242 6,011,892 95970240
R Hated taxes and fact Miller Sxhibi 2, pr. 7 1.001482 1.001402 1eoiat
Total Non-Residuntial EE Program Cost and Incentive Rsvenus Requiremants Una 237 Line 20 43,210,457 2877171 6,022,325 57,110,043
Non-Rasldential Net Lost Reveniues Evana Exhibit 2 pg. 2 5,583,730 6,039.853 5.456,B67 2,627,210 14,570,331 2.280971 33,585,321
Tatal Non-Residential EE Revenus Requlremant Ura2i +Lina22 5593,30 54,250,359 5,456,667 45,504,481 14,570,391 14,803,235 137,055,364
Tota! Collected for Vintage Yaar 2017 {through estimated Rider 10) MiTter Exhibit 4 Linw 3 125,544 403
N EE Revanus Line 23 = Line 24 5.592,790 11,550,951
Projected NC Rasidential Sales {kWh) Miller Exhibft 6, pg. 3, Line B 12,914,240.840 17.515,240,840
NG Non-Resideritin) EE biting factar [Cunts/hwWh) Line 23/iIns 26”100 u.u:ul 0.0643
DSM Programs
E-7 Sub 1105 E-7 Sub 1164 E7Sub 1192 .
Rider® Year1 Ridur 10 True Ridar 11 Trus
Refwisnce Ertimaty up up Tear 2017
Nan-Resldential DSM Program Cost Evans Exhin!t 1, pg. 3 [ina 26 * NC Alloc, Factar 13,389,965 (1,433,645) 11,951,338
Mon-Resldantial OSM Earmed ity Incartive Evara Exhibit L pg. 3 Lina 26 * NC Alloc. Factor A703,101 {234.452) BAGE.645
Ratum on undarcollsction of Nor-residentlal DSM Program Cesta Wil ler Exhibit 3 page 12 . 476L 4,266 9.027
Total Nan-Resldantial D5M Program Cost and incentiva Components Lne 28 + Line 28 + Line 30 17,092,026 (1,658,337) 4266 15,429,016
R Iatwd taxes and reg: y fans fact Millar Exhiblt 2, pp. 7 1.001482 1.001402 1.00140
Tetal Non-Residantlal DSM Revenué Requirament Ura 31 Line 52 17,110,418 {1,670,67E) 4271 15,447,742
Total Collectad far Vinsaga Year 2017 [through estimated Aider 10} Miller Exhibit 4 tinm 24 15,446,658
L Revanua Ttus-iip Amount Line 18- Lins 34 1,084
Projacted NC Non-Residentiaf Sales (kiwh) Miller Exhibie § pg. 1, Une § 18.155,782.630
NC Non-Reldwmtisl DM billing fector - Lina 35/iIne 354100 -

Agrudf regulatory few rate in effect in ywar of collection. May ditfer from ariginal filed estimates.
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Cuke Energy Carolinas, LLC
Dacket No, E-7, Sub 1152 -

Estimated Year 3 Lost Revanua and Troe Up of Year1 for Vintage Year 20:

RESIDENTIAL
Energy Efficiency Programs

Residantial EE Program Cost
Residential EE Esmed Utllity Incentive
Return on undercollection of Residential EE Program Costs
Total EE Program Cost and Incanths Cormpanents
Residentlal O53M Program Cost
mad Utllity

Ratumn on undarcollaction of Residentlal DSM Program Costs

] rogram Cost and
Total EE/DSM Program Cost and Incanttvs Componants
R lated taxes and fass factor **
Tarta! EE/DSM Frograns Cost and Incantive Revenus Requirement
Rasidential Net Lost Revenues
Tota! Residantial EE/DSM Revanus Requirement
Toral Colectad for Vintage ¥ear 2008 (through estimated Rider mj_

frvenun

NON-RES{DENTIAL
Energy Efficiency Programs

Nan- Resldantial EE Program Cost

Nan-Residential €E Eamed Wity Incentive

Retum on undercollection of Nor-resicent/al EE Program Casts
Tetal EE Pragram Cost and incentive Companents
Revenuo-related taxes and regulatory faes factor

Total Nar-Res(dent(al EE Program Cost gnd Incantiva Revenus Requirameanty.

Non-Aes/dential Net Lost Revanuss

Total Non-Realdant(al EE Revenus Requirermart

Tota! Callected for Vintaga Year 2018 {through sstimatad Rider 10)
e EE Revenus

Profected NC Residentlal Sales {kwh)

KC Non-Rsaldsntial £ billlng factor {Cants/kWh)

DSM Programs

Non-Residartial DSM Program Cast

Non-Residential DSM Ezrmad Utillty Incantive

Ratum on undurcollection of Noreresidential CSM Program Casts
Total Man-Residential DSM Program Cost and Incanthve Eomponants
Ruvenyueralsted coxes and regulatory fes factor

Total Non-Residential DSM Revenue Raquiremant

Total Callected far Vintags Vear 2018 {through astimatad Rider 10)
N d ) EER quiramant Trus-up Amount
Projected NC Norr Resident/al Safes (kWh)

NG Non-Restdential DSM biling tactor

Supphrmantal Milar Eshibit 2, page 4

Yaar 204 Yr ¥
Reference LR Extimate
Evans Exhibit 1 pg. 3, Line 10 * NCaflor. Factor
Evans Exhiblt 1 pg. 3, Line 10 * NC Alloc. Factor
Miller Exhibit 3 pg 13
Lnel+Linazelined
Evans Exhiblt 1 pg. 9, Line 11 * NC Afloc. Factar
Evans Exhibit 2 px. 3, Une 11 * NC Alloc. Factor
Millar Exnibit 5 py 14
Una5+Lines+1ne?
Unadelined
Milter Exhibit 2, pg. 7
Ured * Lina 10
Evar Exhibft 2 pg. 3 $ 871522
Lina 11 + Lins 12 9715212
Miller Exhibit 4 Line 4
Ling 21+ Line 12 S 9715212
Yanr 2018 ¥r3
Raference LR Estimate
Evana Exhibit 1 pg. 3, Lina 25 * NC Alloe. Factor
Evans EshibX 1 pg. 3, Line 25 ® NC Alloc. Factor
Miller Exhibit 3 page 15
Lina 16 + Line 17 + Line 18
Miller Exhibit 2, pg. 7
Lina 19 * tine 20
Evans Exhiblt 2 pg. 3 9,507,185
Line21 + Linn 22 9,507,185 |
Miller Exhibdt 4 Line 10
Una23-Uns 24 9,507,188
Miller Exhibit &, Line 10 17,330,557422
Lina 25/Une 26 100 00549
Rafersnca

Evans Exhibit 1, pg. 3Line 25 * NC Alloc. Factor
Evans Exhibht 1, pg. 3 Line 26 * NC Alloc, Factor
- Miflar Exhibit 3 paga 16
Unn 28+ Line 29 « Line 20
Millar Exhlbit 2, pg. 7
Line 23 * Line 17
Miller Ehibit 4 Lina 15
Uan 53+ Line 34
Miller Exhibit 6 Lina 11
Une 35/Line 36* 100

Actual regulatory few rate in effect In year of collaction. MaydIffar from original filed estimates.

E-75ub 1130 | E-TSub116d4 | E-7Subliez
Ridar3 Yaar 1 | Year 2008 ¥r 2| Rider 11 Trus
Evtimata LR Estimats up Yaar 2018
§ 41623609 § 24606717 | & 56,330,375
5,511,264 4,154,068 9,665,332
244540 284,540
47,154,873 19,005,324 65,140,197
9,502,130 {124.235) 9,778,835
2,569,525 728 2.567,140
{28.626) {28,526
12473055 {135,545] 12337409
53,607,926 18,865,679 Ta.471507
1001402 £.001202
59,691,458 18,296,134 70,587,632
| 19812717] 6294005 | 83490 26,801,643
79,504,216 6,254,025 19,791,085 105,385,275
| 59925875
5 15,463,380
See Miller Exhinlt A for rate
E-P3ub 1105 | E75ub11%0 | E-7 Sub1192
Ridler 3 Yaas 1 | Year 20187 2 | Rider 11 True -
Estmata L up Tasr 2018
40,552,949 (3,317,005) 37275944
11,623,159 2,518,045 14,441,244
461049 - 451049
52,216,148 {37511 52,176,237
L.o01403 1.001402
52,289,355 (37,965) 52,251,990
5,167,253 8,745,000 2,933,863 16,847,117
57,456,600 8,745,000 2895899 69,099,507
64,289,845
4,814,662
17,820,557.422
0.0278
E-7 Sub 1105 E7 Sub 1192
Rider 9 Vear1 Rider 11 Trus
Estimata up Year 2018
11,859,869 651,281 12611170
3,103,667 232,789 3,536,456
- 3T.743 L)
15,062,556 213812 15,985,360
1001402 1,003402
15,084,675 913,105 16,007,780
14,609,687
1,252,093
18,056,545,344
Q0077

OFFICIAL COPY

Jul 12 2019



Line

RESIDENTIAL

Residential Net Lost Revenues
Projected NC Residential Sales (kWh)
NC Residential EE Billing Factor {Cents/kWh)

NON-RESIDENTIAL
Energy Efficiency Programs
Non-Residential Net Lost Revenues

Projected NC Non-Residential Sales (kWh)
NC Non-Residential EE billing factor (Cents/kWh)

Duke Energy Carolinas, LLC
Docket No. E-7, Sub 1192
Estimated Year 2 Lost Revenues for Vintage Year 2019

Supplemental Miller Exhibit 2, page 5

Reference 2019
Evans Exhibit 2 pg. 3 Line 148 5,232,466
Miller Exhibit & s 21,487,301,475

Line 1/Line 2*100 0.0244

Reference 2019
Evans Exhibit 2 pg. 3 Line 165 8,746,000
Miller Exhibit & 17,184,515,812

Line 4/Line 5*100 0.0509 .
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Supplemental Miller Exhibit 2, page 6

Duke Energy Carolinas, LLC

Docket No. E-7, Sub 1192

Estimated Program Costs, Earned Incentive and Lost Revenues for Vintage Year 2020

RESIDENTIAL

Residential EE Program Cost

Residentfal EE Earned Utility Incentive

Tetal EE Program Cost and Incéntive Components
Residential DSM Program Cost

Residential DSM Earned Utility Incentive

Tota) DSM Program €ost and Incentive Components
Total EE/D5M Program Cost and Incentive Components
Revenue-related taxes and regulatory fees factor

Total EE/DSM Program Cost and Incentive Revenue Requirement
Residential Net Lost Revenues

Total Residentlal EE Revenue Requirement

NON-RESIDENTIAL
Energy Efficiency Programs

Non- Resldential EE Program Cost

Non-Residential EE Earned Utility tncentive

Total EE Program Cost and Incentive Components

Revenue-related taxes and regulatory fees factor

Total Non-Residential EE Program Cost and Incentive Revenue Requirements
Non-Residential Net Lost Revanues

Total Non-Residentlal EE Revenue Regulrement

Projacted NC Residentlal Sales (kWh)

NC Non-Residential EE billing factor (Cents/kwh)

DSM Programs

Non-Residential DSM Program Cost

Non-Resldent{al DSM Earned Utility Incentive

Total Non-Residentlal DSM Program Cost and Incentive Components
Revenue-related taxes and regulatory fees factor

Total Non-Residential DSM Revenue Requirement

Prajected NC Non-Residential Sales (kwh)

NC Non—Resident_iaI DSM billing factor

Reference 2020
Evans Exhlbit 1, pg. 5 * NC Alloc. Factor 5 33,551,578
Evans Exhibit 1, pg, 5 * NC Alloc. Factar 3,173,534
Line 1 + Line 2, Evans Exhibit 1, Line 10 36,725,112
Evans Exhibit 1, pg. § * NC Alloc. Factor 12,243,392
Evans Exhibit 1, pg. 5 * NC Alloc. Facter 3,189,576
Line 4 + Line 5, Evans Exhibit 1, Line 12 15,433,268
line3+Line& 52,158,380
Miller Exhlbit 2, pg. 7 1.001402
Line 7* Line 8 52,231,506
Evans Exhlbit 2 pg. 3 Line 177 R 14,667,095
Line 9 +Ling 20 ] 65,898,601
See Miller Exhibit 1
for rate
‘Reference 2020
Evans Exhibit 1, pg. 5 * NC Alloc, Factor s 37,708,077
Evans Exhibit 1, pg. 5 * NC Afloc. Factor 10,010,194
Line 12 + Line 13, Evans Exhibit 1, Line 27 47,718,271
Miller Exhikit 2, pg.7 1.003402
line 14 * Line 15 47,785,172
Evans Exhibit 2 pg, 3 Line 194 5,183,193
Line 16+ Line 17 5 52,968,365
Miller Exhibit &, pg. 1, Line 14 17,184,515,812
Line 18/Line 19*100 0.3082
2020
Evans Exhlbit 1, pg, 5 * NC Alloc. Factar 3 15,789,462
Evans Exhibit 1, pg. 5 * NC Alloc. Factor 4,113,764
Line 21 + LIne 22, Evans Exhibit 1, Line 29 19,903,226
Miller Exhibit 2, pg. 7 1.001402
Line 23 * Line 24 19,931,130
Miller Exhibit 6, pg. 1, Line 15 18,099,339,344
Line 25/Lina 26*100 0.1101
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Duke Energy Carolinas, LLC
Docket No. E-7, Sub 1192
Gross Receipts Tax Years 2015 through estimated 2020

Year
2015 Jan - June
July - Dec
Rider 6 2015 Weighted Average
Rider 7 2016 Jan - June
July - Dec
Weighted Average
Rider 8 2017
Rider 9 2018
Rider 10 2019
Rider 11 2020

Note: the current rate is used as the estimate for 2019 and 2020. This will be subject to true-up based on actual rates in effect.

Actual G_RT Rate In Effect

1.001352
1.001482

1.001417
1.001482
1.001402

1.001442
1.001402
1.001402
1.001402
1.001402

Miller Exhibit 2, page 7
NO CHANGE
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Miller Exhibit 3, page 1A
NO CHANGE
Duke Energy Carolinas, LLC
Docket No, §-7, Sub 1192

Estimated Return Cafeulation - Residential EE Prog Vintage 2015

Cumulative Monthly Cumnulative Net Deferred

[Over)/Under  CurrentIncome Deferred Income  Dsferred Income After Tax Monthly A/T Return  YTD After Tax  Grossup of Retugn  Gress up of Return
NC Resldential EE Recavery Tax Rate Tax Tax Balance Monthly Return on Deferral Interest to Pretax Rate | to Pretax
2018 7.29% 0.766497
6.83% (1-233503)
Beginning Balance = source {200,678) {27,390)
2018 January (1B5,248) 0.236149 3,408 (43,582) {142,265} 0.006075 (432) {432) 0.755497 (564) -
2018 February {157,663} 0.235143 6,750 (37,232} {120,431} 0.006075 (798) (1,230} 0.755457 {1,605)
2018 March {135,697} 0.235149 4,951 (32,281) {104,416) 0.006075 {683) (1,913) 0.766497 (2,496}
2018 April {115,580) 0.236149 4,987 {27,299) {88,286) 0.006075 {585) {2,498) 0.7654397 (3,259)
2018 May (97,147) ©.236149 4,353 {22,941) {74,206) 0.006075 (4949) {2,992) 0.766497 {3,903) .
2018 June {70,765) 0.236249 6,230 {16,711) {54,054) 0.006075 (390) {3,382) 0.766497 {4,412)
2018 July {40,447} 0.236149 7,160 {9,551) (30,855) 0,0050':‘5 [258) (3,640) 0.766497 {4,748)
2018 August {12,588} 0.236149 6,584 {2,968) {9,600] 0,005692 {115} (3,755) 0.766497
2018 September 17,373 0.236143 7.070 4,103 12,270 0.005692 10 {3,744) 0.766497
2018 October 38,455 0.236143 4979 9,081 29374 0.005632 121 {3,623) 0.766437
2013 November 57,923 0.236149 4,537 13,679 44,245 0.005692 210 (3,414} 0.766437
2018 December {536,672) - 0.236145 {340,413) {126,735) {409,938) 0.005592 (1,041) (4,454} 0.766497
Note 1¢ R 1l d rep actually collected through 2018.
Ihterest Calculation
Total Cumulative
2017 - NC Program Costs Revenue Undercellected Revenue Undercollected Undereollected UnderfOver
Riderd Manth Incyrred Collected Balance Lost R Collected Balance PPI Revenlie Collected Balance Collected
Beginning Balance 27,959,114 26,837,675 1,121,439 - - - - 1,121,438
January - - - - 1,121,439
February - - - - 1,121,439
March - - - - 1,121,435
April - - - - 1,121,439
May - - - - 1,121,439
lune - - - - 1,121,439
July - ro- - - 1,121,439
August - - - - 1,121,439
September - - - - 1,121,439
October - - - - 1.121,439
November - - - - 1,121,439
December - - - - 1,121,439

YTD Balance 27,959,114 26,837,675 1,121,439 14,733,024 14,142,082 590,942 4,852,974 4,658,321 194,654 1,907,034
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Interest Calculation

Duke Energy Carolinas, LLC
Dotket No. E-7, Sub 1192

Estimated Return Calculation - Residential EE Programs Yintage 2015

Total Curmulative

2018 - NC Program Costs Revenue Undencollected Revenue Undercoliected Undercellected OverfUnder
Riderd  Month Incurred Collected Balance Lost Revenues Collected Palance PRI R Collected Balance Collected
Beglinning Balance 27,953,114 26,837,675 1,121,439 14,733,024 14,142,082 590,942 4,852,974 4,658,321 154,654 1,907,034
January - - 155,318 (155,318) 2,365 {2,365) 1,749,351
February - - 350,165 (390,165) 5,942 (5,942) 1,353,244
March - - 326,594 [326,504) 4,974 (4,974) 1,021,675
Aprl . . 242,852 (242,852) 3,699 13.699) 775,124
May - - 236,501 (236,501) 3,602 (3,602} 535,022
lune - - - 316,267 (316,267) 4,817 {4,817) 213,938
hily - - 402,008 (402,008) 5,123 (6,123) (194,192)
August - . 420,985 (426,989] 6,412 (5,412} (621,592)
Septembar - - 05,238 (406,238) 6,187 (6,187) (1,034,017}
October - - 267,581 [267,581) 4,075 {4,075) [1,305,673)
November - - 235,865 {235,365} 3,592 {3,592) [1,545,130)
December - - 8,263,187 565,268 7,697,919 126,047 8,609 117,438 6,270,227
¥TD Balance - - - 8,263,187 3,965,645 4,297,542 125,047 60,396 65,651
Curnulative Ending Balance 27,959,114 26,837,675 1,121,439 22,996,211 18,107,728 4,888,483 4,979,022 4,718,717 260,305 5,270,227
Interest Celculation
Cumulative Cumulative Cumulative Total Cumulative
2019 NC Program Costs. Revenue Undercollected Revenue Undercollected Undercollectad Underf{Qver)
Rider10  Month Incurred Callected’ Balance Lost Revenues Collected Balance PRI Revenue Collected Balance Collected Balance
Beginning Balance 27,959,114 26,837,675 1,121,439 22,996,211 18,107,728 4,888,483 4,979,022 4,718,717 260,305 6,270,227
January 52,450 1,067,989 - 4,838,483 - 260,305 6,216,777
February 105,182 962,808 - 4,888,483 - 260,305 6,111,595
March 96,023 866,734 - 4,888,483 - 260,305 6,015,572
April 91,%00 774,834 - 4,888,433 - 260,305 5,923,672
May 85,130 683,755 - 4,888,483 - 260,305 5,838,542
June 108,233 581,522 - 4,858,483 - 260,305 5,730,310
July 134,008 447,514 - 4,883,483 - 260,305 5,585,302
August 132,032 315,482 - 4,583,483 - 260,305 5,454,270
September 114,599 200,883 - 4,888,483 - 260,305 5,349,671
October 89,350 111,533 - 4,888,483 - 260,305 5,260,321
KNovember 87,057 24,476 - 4,338,483 - ‘260,305 5,173,264
Decemhber 235,155 {200,678) 6,753,855 8,269,323 3,373,016 148,603 111,702 3,284,039
YTD Balance - 1,322,117 6,753,855 8,269,323 - 148,603
Cumulative Endingialanm 27,959,114 28,159,792 (200,578} 29,750,066 26,377,050 3,373,016 4,979,022 4,867,320 111,702 3,284,039
Interest Calculation
Cumulative Cumulative Cumulati Total Cumulati
2020~ NC Program Costs Revenue Undercollected Revepue Undercollected Undercollected Under/{Over)
Rider11 Month incurred Collected Balance Lost Revenues Collected Balance FFI Revenue Collected Balance Collected Balance
Beginnlng Balance 27,955,114 28,159,792 {200,678} 29,750,065 26,377,050 3,373,016 4,979,022 4,267,320 111,702 3,284,033
January {14,431) {186,248) 900,128 353,209 3,879,934 10,620 101,981 3,794,768
February {28,585) (157,663) 797,208 778,892 3,628,250 21,037 80,044 3,620,631
March {20,956) (136,697) 708,474 571,275 4,035,448 15,430 64,614 3,963,366
April (21,117} (115,580) 625,633 575,405 4,085,676 15,541 49,073 4,015,169
May {18,433) (57,147) 543,299 502,768 4,126,708 13,566 35,507 4,065,068
June (26,381) {70,765) 450,244 718,851 3,858,100 13,418 16,091 3,803,425
July {30,319) (40,447} 365,764 826,133 3,392,731 22,318 6.222) 3,351,062
August {27,879) (12,568) 759,650 2,638,081 20,518 {26,740} 2,598,773
September {29,941} 17,373 815,838 1,822,243 - 22,035 [48,775) 1,790,841
Qctober {21,082} 38,455 574,463 1,247,781 15,869 (64,645) 1,221,592
November {19,458} 57,923 530,367 717314 14,328 (78,972) 696,265
R D b {45,704} 103,627 1,245,359 {528,045} 33,282 [112,255) 536,672
YTD Batance - 1304,305) 4,390,750 8,291,811 - 223,956
Cumulative Ending Balance 27,959,114 27,855,487 103,627 34,140,816 34,668,861 {528,045} 4,979,022 5,051,276 {112,255) (536,672)

Miller Exhiblt 3, page 1B
NO CHANGE
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NC Non- Residential EE

Beglnning Balanee - source Ridel

ois
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

lanuary

.February

March
Aprll

May

June

July
August
September
Octaber
Novemnber
Pecernber

NC Non-Residentia! £E

Beginning Balance from Rider9

2018
2018
2018
2018
2018

January
February
March
Aprit

May

June

July
August
September
October
November
December

Amounts represent ol revanue actually cotlected through 2018,

DI.I‘k! Energy Carolinas, LLC
Docket No. E-7, Sub 1192

Miller Exhiblt 3, page 3
NGO CHANGE

Estil d Return Caltulation - Non- Resklential EE Vintage 2015
NC Non-
Nen-Residential £E NC Residential Residential EE  Non-Residentia)
Program Costs NC Allocated EE Revenue Program £E Progtam Costs [Over)/Under
Incurred MNC Allacation % Program Costs Callected{EEC15) Collection%  Revenue Collectad Collacticn -
Miller Exhibit 5.
pg 2, line s - Seq cale. atright -
40,096,318 72.9564706% 29,252,853 49,895,986 (27,536,038) 1,716,820 Pragram Cost Allocation Calculation
T2.8564706% - 568,041 20.6964576% {117,564) {117,554} Non-Res EE Program Costs under collectad balance 1,716,810
72.9564706% - 602,713 20.6564576% (124,740) (124,740) Non-Res EE Revenue Requirement in Rider 9 . 8,295,218
72.9554706% - 539,207 20.6964576% (111,597} (111,597)
72.9564706% - 571,303 20.6964576% (118,239} [118,239) % Revenue refated to Program Costs 21%
72.9564706% - 583,957 20.6964576% {120,858) {120,858)
72.9564706% - 707348 20.6964576% {246,395) (145,396) Note: Vintage Year 2015 collections in 2038 stern from Rider 9
72.9564706% - 718,033 20.6964575% {148,814) (148,814}
72.9564706% - 715,298 20.6964576% (148,041) (148,041)
72.5564706% - 797,739 20.6964576% {165,104} (155,104)
72.9564706% . - 825,401 20.5954576% (171,038} (171,036)
7295647065 - 568,555 20.6964576% (117,671} (117,671)
72.9564706% - 787,159 20.6964576% 162,914) (162,914
- 29,253 B58 57,882,741 {25,883,053) 63,845
Cumulative Cumulative Net Deferréd - Grass up of .
(Over}{Under  CumentIncome Monthly Deferred Deferred Income After Tax Manthly A/T Return  YTD After Tax Returnts  Gross up of Return ta
Retavery Tax Rate Incorne Tax. Tan Balance Monthly Return on Deferial Interest Pretax Rate Pretax
2018 7.29% 0.766497
6.83%
1,716,820 405,425 1,311,395
1,599,256 0.236149 127,762.70) 377,663 1,221,593 0.006075 7,694 7.694 0.766497 10,038
1,473,516 0236149 (29,457,30) 348,205 1,126,310 0.006075 7132 14,826 0.766457 19,342
1,362,919 0.236149 (26,353.48) 321,852 1,041,067 0.006075 6,583 21,409 0.756497 27,931
1,244,680 0.236149 (27,922.13) 253,930 950,750 0.006075 6,050 27,459 0.766497 35,824
1,123,321 0.236149 [28,540.50} 265,389 858,432 0.006075 5,495 32,955 0.766497 42,994
977 425 0236149 {34571.28) 23g.818 746,607 0.006075 4,875 37,830 0.768497 49,354
828,611 0.236149 {35,142.37) 195,676 632,935 0.006075 4,150 42,020 0.766497 54,821
680569 0.236149 {34,959.80) 160,716 519,854 0.005652 3,281 45,301 0.766457 55,101
515,466 0.235149 {38,989.08) 121,727 393,739 0.005692 2,600 47,801 0.766457 62,493
344,430 0.236149 (40,389.92) 81337 263,003 0,005692 1,869 49,770 0.766497 64,932
226,759 0.236149 (27,787.83) -53,549 173,210 0.005692 1,242 51,012 0.766497 66,552
63,845 0.228149 (38,471.97} 15,077 48,768 0.005692 632 51,643 0.766497 67376
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Duke Enorgy Carolinas, LLC
Dotket No. E-¥, Sub 1192

i d Raturn Calsulation = Resh {al EE Programs Vintage 2016
Cumulative Monthly Cumulative Net Deferred Grass up of
{Over)/Under  Currentincome Daferrad income Defarred Income After Tax Monthly A/T Return YT After Tax Aeturn to Pretax  Gross up of Return to
NC Residential EE Recovery Tax Rate Tax Tax Balance Manthly Return on Deferral Interest Rate Pretax
2018 1% 0.766497
8%
Beginning Balanca - sourca 11,777,137 2,781,159 §,995,978
2018 January 11,187,036 0136145 {139,352) 2,641,807 E,545,225 0.005075 53.281 53,2B1 0.756497 £5513
2018 February 9,990,702 0.236148 {282,513} 2,359,254 7631407 0006075 45,157 102418 0.766497 133618
2018 March 9,120,709 0.236249 {205,448) 2,153,845 6,966,062 C.006075 44,342 146,760 0.766497 151,469
Lkt April £,24422 0.236149 {206.981) 1,946,855 6,267,359 0.006075 40,200 187,050 0.765497 244033
0%8 May 7482,701 D.235149 (179,833} 1,767,032 5,715,658 0.006075 35,490 223,540 0.766457 201,638
018 June 6,380,741 0.236149 [280,227) 1,506,806 4,873,936 0.006075 32166 255,708 0.766457 333,603
2018 July 5,110,153 0.236149 [300,048) 1,206,757 3,903,385 0.006075 26,661 282,367 0.766497 363,386
2018 August 3,544,064 0.236149 {275,371) 931,387 3,012,678 0.005652 19,532 302,043 ©.766497 394064
012 September. ‘A.6E9,658 0.236149 (296,227} 635,160 2,054,458 0.005632 14,420 316462 268497 312,877
2018 October 1,834,656 0236149 {z05,521) 428,529 1,386,127 0.005652 9,791 326,261 0.766497 425,552
2018 Nevember - 1,008,808 0.235143 {190,200) 233229 170,579 0.005632 5138 232,398 0.766497 433,65%
018 December {1,972,320) 0.236149 {703,990} {465,762) (1,508,559) 330,304 0.7684597
Note 1:  Amaunts represent all revenue sctually collected through 2018,
Interest Catculation
~ Total Cumulativa
2018- NC Frogram Costs Revenue Undercollected Revenue Undercollected Undercollected Under/Over
Rider9  Month Incurred Collected Balance PP Colletted Balanre Lost Revenue  Revenue Collected Balance Colfected
Begnning Balance 40,021,103 28,243,964 1777138 6,821,368 4,814,022 2,007,346 15,569,126 11,763,843 4,905,277 18,685,751
January - - - 18,689,761
February - - - 18,682,761
March - - 18,689,761
April - - 18,685,761
My - - 18,689,761
June - - 18,689,761
July - - 18,689,761
August - - 18,689,761
September - - 18,639,761
October - - 18,689,761
Novemnbar - - 18,639,761
Decamber - - - - - 18,689,761
¥TD Balance 40,021,103 28,242,964 11,777,138 6,821,368 4,814,022 2,007,346 16,669,126 11,763,849 4,905,277 18,689,761

Miller Exhibit 3, page 5

NO CHANGE
EE Frqgrin} Costs 40,021,103
EE PPL & GRT E,EZJJ§S
EE Lost Revenue 16,669,126
Total EE Revenue Requirement 63511597

062

Q.26
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Duke Enurgy Carollinay, LLC
Dothet No. E-7, Sub 1192
) Raturn Cal lan - EE Programs Vintage 2018
Interast Calculation
Total Cumulative

019 - NG Progrsm Costs Revenue Undercallected Aevenue Underceolfected Undercollected Overfunder
Rider 18 Month Ingurred Collected Balance PR Collected Patance Lost Rsvenue  Revanue Collected Balance Callected
Beginning Balancy 40,021,103 28,243,564 11,777,138 6,821,363 4,814,022 2,607,346 16,665,126 11,763,845 4,905,277 18,689,761

January - - 19,689,761

Februtry - - 18,689,761

Murch - - 18,685,761

Aprit - - 18,689,761

May - - 18,589,761

Juns - - 18,685,761

July - - 18,689,261

August - - 18,583,761

September - - 18,689,761

October - - 18,689,761

November - - 13,689.761

Dacember {2) 2) {50,792.97) {50,753] 7,424,300 5,570,022 (3145722} 15,493,244
YTD Bafance {2 - 1] {50,793) - (50,793) TA24,300 5570022 {3,145,722) 15432,244
Cumulstive Ending Balance 40,021,101 28,243,964 21,777,137 6770575 4,814,022 1.956,55% 19093426 17,231,871 1,759,555 1549324
Interest Calculation .

Cumulative Cumulative Cumulative Total Cumulative
2010+ NC Progrem Costs Aevenue Under/{Overicoll Ravenue under/{Over)'eoll UnderfiOvaricolls OverfUndsr
Rider1l  Month Incurred Collected octed Balanca PPl Collected ected Balance LostRevenue  Revenue Collected  cted Balance Collacted
Beginning Batance 40,028,101 28,243,964 11,777.1%7 6,770,575 4,814,022 1,956,553 19,091,426 17333871 1,759,555 15,493,244

Tanuary 590,101 11,187,036 98,034 1,858,519 1,290,664 575,924 574,255 15,619,850
February 1,196,334 9,990,702 198,749 1,659,770 1,390,654 1167592 2,797,367 14,447,839
Mareh BBS,993 9,120,703 144,533 1,515,237 139,664 B48,001 3,338,540 13,974,635
April E76434 8,244,224 145,612 1,359,625 1,390664 855,427 3,874,178 13,438,027
May 761,524 7482701 ds,sxa 1,243,112 1350.664 743,28 4,521,614 13247426
June 1,101,959 6,380,741 183,070 1,060,042 1,390,664 1075485 4,836,793 12277516
Iuty 1,270,535 5,110,153 211,085 B48,957 1,390,651 1,240,083 4,987,381 10,338,491
August 1,165,028 3,534,064 193,724 655233 1,138,073 3,845,308 8,442,605
September 1,254 406 ‘2,689,658 208,396 445,837 1,224,269 2,625,039 5,761,535
Qctober 875,003 1,814,656 145,265 301474 835,981 1,771,059 3,287,186
November EQS,84B 1,008,808 123,877 167,595 786488 984,571 2,160,973
December 1,929,546 {920,739] 370,558 (li?ﬁ_édl 1,.838,18% [(398.619) 1972 32)_
Cumulative Ending Balance 40,021,101 40,941,840 {920,739) 6,770,575 6,922,539 (152,984) 28,828,063 29,726,681 [828,618) (1,572,320}

Miller Exhibit 3, page SA
NGO CHANGE

Note: Year 2 of alf residential vintages goes

toward the collection of Year 2 lost revenurs,
Theratore, no revenues offset the undercollection

of Year 1 Program couts or PPY. Interest continued to

aetrue on beginning balance,

Revenue Reguirement:

Program Costs 11,7111137
PPl & GRT 1956552
Lozt Revenus 11,4%4,191
Total Revenus Aequirement 25,227,881

047
008
0456
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Miller Exhiblt 3, page 6
NO CHANGE
Duka Energy Carolinas, LLC
Docket No. E-7, Sub 1192
Return Caleul. = Resident(al DSM Prog: Vintage 2016
Cumulative Monthly Cumulative Net Deferred Gross up of
{Over)/Under  Currentincome Deferredincome  Deferred fncome After Tax Monthly A/T Return  YTD After Tax Retumto  Gress up of Return to
NC Restdentlal DSM Rezovery Tax Rate Tax Tax Balance Monthly Return on Deferral Interest Pretax Rate Pretax
2018 7.25% 0.766497
6.83%
Beglaning Balanca - source {986,784} {232,028) {753,756)
2018 January {943,803) 0.23614% 10,150 (222,878) {720,925} 0.006075 (4,479) {8,479} 0.766497 {5,844}
2018 February {851,273) 0.235149 21,851 (201,027} {650,245) 0.006075 {4,165) {8,644} 0.766497 (11,278)
2018 March {785,414) 0.236149 15,552 - {185,475) (599,939} 0.006075 [3,797) {12,442) 0.766497 (16,232)
2018 April {719,025) 0.236149 15,678 {169,797} [549,228) 0.006075 {3,491) 115,932) 0.766497 {20,785)
2018 May (662,033) 0.236149 13459 {156,338) {505,694) 0.006075 {3,204} {19,137) 0.766497 {24,956}
2018 June {577,215) 0.236149 -20,030 {136,309) {440,906) 0.006075 {2,875) {22,012) 0766497 {28,718)
2018 July {478,615) 0.236149 23,284 {113,024) {265,590) 0.006075 (2,450) {24,452) 0.766497 (31,914)
2018 August {388,558) 0.236149 21,267 {91,757) (284,799) 0.005075 (2,012) {26,474) 0.766497 (34,529)
2018 Septarmnber (291,278} 0.236149 22972 (68,785) {222,493) 0.005075 [1,577) {28,051) 0.766497 {36,596)
2018 Oetober {225,011) 0.236149 15,649 {53,136) (171,875) 0.006075 {1,198} (29,249) 0.766497 {38,159)
2018 Nevember [164,396) 0.236149 14314 {38,812) [125,574) 0.006075 {904) [30,152) 0.765497 {39,338)
2018 December {11,973} 0236149 35,934 (2,827) {9,146) 0.006075 {409) {30,562} 0.766497 {39,872)
Nate1:  Amounts represent all reveaue actually collected through 2018,
Interest Calculation
Total Cumulative
2018 - NC Program Costs Revenue Undereollected Revenuye Undercoltscted Under/Over
Rider®  Month Incurred Collected Balance PPl Collected Balance Coltected
DSM Program Costs
Baginning Balance 9,600,575 10,366,049 {765,474} 2,775,672 2,996,983.02 {221,311) (986,784) PSM PPI & GRT
January - - (986,784) Total Revenus Requirement
February - - {986,784)
March - - (585,784)
April - - {986,784)
May - - (986,784)
June - - (986,784)
July - - [986,784)
Atigust . - {986,784}
September - - (985,784}
October - - {985,784}
November - - (986,784)
December - - (986,784)
¥TD Balance 9,600,575 10,366,049 (765,474) 2,775,672 2,996,983 [221,31])

9,600,575
2,275,672
12,376,248

%

0.78
0.22
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Duke Energy Carolinas, LLC
Docket No. E-7, Sub 1192

Return = Residential DSM Programs Vintage 2016
Interest Calculation
Total Cumulative
2019 - NC Program Costs Revanue Undereollected Revenue Undercollected OverfUnder
Rider 10 Month Tncurred Collected Balance PPI Collected Balance Collected
Beginning Balance 9,600,575 10,366,049 [765,474) 2,775,672 2,595,583 {221,311 (986,784)
January - - {586,784)
February - - {986,784)
March - - {986,784}
April - - |986,754)
May - - (986,7584)
Tune - - {986,784)
July - - {986,784
August - - {985,784}
September - - {986,784)
October - - {986,784}
November - - (985,784)
Tecember - - (986,784)
¥YTD Batance - - - - - (986,784)
Cumulative Ending Batance 9,600,575 10,366,049 {765,474} 2,775,672 2,996,983 1221,311) (o85,784)
Interest Catewdation
Cumulative Cumutative Total Cumulative
2020- NC Program Costs Revenue Under/(Overjcoll Revenue Under/(Over)eolle OwerfUnder
Rlder1t  Month Incurred Collected ected Balanee PRl Coltected cted Balanes Collected
Beginning Balance 9,600,575 10,366,049 (765,474) 2,775,672 2,996,983 {221,311) {986,784)
Sanuary (38,138) (727,335) {6,183) [11,026) (216,467) [943,803)
February (76,575) {650,761) {6,18%) [22,139) {200,511} [851,272)
March (55,884) {594,877} (6,183) {16,157} (190,537} (785,414)
April {56,255) (538,582) (6,18%) [16,276) {1280,443) {719,025}
May (49,007} {489,575) {6,183) (14,169) {172,458} {662,033}
June {70,591} (418,984) {6,183} {20,403) (158,231} {577,215}
July [81,283) (337,701} {6,183) {23,500) {140,914} {478,615)
August {74,657} {263,044) {6,183) {21,585) {125,512) ({388,556)
September {80,257) (182,787} {6,183) {23,204) {108,491) {291,278)
October {56,201) {126,586) {6,183) (16,249) |53,425) {225,011
November {51,817) (72,769} (5,183} {14,981) {89,627) (164,396)
Oecember {123,063} 48,204 (6,220} {35,579) (60,267) {11,973)
YTD Balanes - (813,768} (74,230} {235,273} (60,267) {11,972}
Cumulative Ending Balance 9,600,575 9,552,281 48,294 2,701,443 2,761,710 (60,267) [11,973)

Miller Exhibit 3, page 6A
NO CHANGE

Note: Year 2 of all residentlal vintages goes
toward the collection of Year 2 lost revenues.
Therefere, no revenues offset the avercolfection
of Program costs or PPL, Interest continued to
accrue on beginning balance,

Revenue Requirement:

Program Costs {765,474)
PPl {221,311)
Total (986,734}

0.78
0.22

OFFICIAL COPY

Jul 12 2019



NC Non- Residentlal EE

Beglnning Balance - Scurce Ride

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

Tanuary
Febryary
March
Aprl

May

June

July
August
Septembes
October
Navember
December -

NC Non-Residentlal EE

Puke Energy Carolinas, L1C
Docket No, E-7, Sub 1192

>
Miller Exhibit 3, page 7
NO CHANGE

18,177,827
39,829,912

0.4554

Beglnning Balsnce - Source Ride

2018
2018
2018
013
2018
2018
2018
2018
2018
2018
2018
2018

Note 1

January
Februarny
March
Aptil

May

June

Tuly
August
September
October
Novernber
December

Amounts represent all revenue actually collected through 2018,

Estii d Return Cafculation - Non- Residantial EE Programs Vintage 2016
Non-Residential Percent
£E Program Costs NC Allocated EE Total Revenue  Attributable to NC Residential (Qver}fUnder
Incusred NC Allgcation % Program Costs Callected Program Costs  Revenue Collected Collaction
Miller Exhiblt 5.
pg 3, Linea
68,416,594 50,009,987 45,662,897 €9.71121% (31,832,160) 18,177,827
73,0962827% - 679,787 45.63353%' {310, 246) {310,248)
73.0962827% - 2,902,313 45.63B53% (1,324,576} [1,324,576)
73.0952827% - 2,586,992 45.63863% (1,180,668} {1.180,668}| Program Costs to be Recovered in Rider 9
73.0962827% - 2,741,877 45.631863% {1,251,355) {1,251,355)| Revenues to be Collected in Rider 9
73.0952827% - 2,801,556 45.63863% {1,278,592) 1,278,592}
73.0962827% - 3,405,104 45,63863% {1,554,043) {1,554,0a%)] % Revenue to be assigned ta Program Costs
73.0962B27% - 3,471,798 45,63863% {1,534,481) {1,584,481)
73.0962B27% - 3,444,453 45.63863% (1,572,001} (1,572,001}
72.0262827% - 3,831,885 45.63B53% 11,748,820} (1,748,820)
73.0562827% - 4,000,975 45.63B63% (1,825,930} {1,825,530)
73.006282T% - 2,724,564 45,53863% [1.243,454) (1,243,454)
73.0962827% - 3,701,529 45.63863% (1,689,227) (1.689,327)
- - 50,008,987 81,955,731 (48,395,713) 1613,27%
Cumutative Cumulative Net Deferred Gross up of
[Cveriunder  Currentincome  Monthly Deferred Deferred Income After Tax Manthly A/T Return  YTD After Tax Retumto  Grossup of Return
Recovery Tax Rate Income Tax Tax Balance Menthly Retum on Deferral Interest Pretax Rate 1o Pretax
2018 7.29% 0,766437
6.23%
18,177,827 4,292,676
17,867,582 0,235149 {73,263.18) 4,219,412 13,648,170 0.006075 41,456 41,456 0.766497 54,085
16,543,006 0.236149 (312,757.25) 3,906,614 12,635,391 0.006075 79,839 121,296 0,766497 158,247
15,352,338 0.236149 {278,813.47) 3,627,801 11,734,537 0.006075 74,027 195,322 0.766497 254,825
14,110,983 0.236149 (295;505.25) 3,332,285 10,778,689 0.006075 68,384 263,706 0.766497 344,041
12,832,391 0.236149 {301,538.21) 3,030,356 3,802,035 0.005075 62,514 326,220 0.766497 425,599
11,278,348 0.236149 {366,985.70) 2,663,371 £,614,977 0.005075 55,942 382,162 0.766437 498,582
9,653,867 0.236143 (374,173.59) 2,285,197 7,404,670 0.006075 43,660 430,822 D.766497 562,066
8,121,865 0.236149 (371,226.57) 1,917,970 6,203,805 0.005075 41,336 472,158 0.765497 615,993
6,373,046 0.236149 (412,982.12) 1,502,988 4,868,057 0.006075 33,631 505,789 0.765497 659,870
4,547,055 0.236149 [431,205,81) 1,073,783 3,473,273 0.006075 25,337 531,125 0.765457 692,926
3,303,601 0.236149 {293,640,40) 780,142 2,523,459 0.006075 18,215 549,341 0.766497 716,630
1,614,274 0.236149 {398,532.93) 381,209 1,233,055 0.006075 11,410 560,751 0.7664497
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Duke Energy Carollnas, LLC
Docket No. E-7, Sub 1152
Estimated Return Calculation -Non - Residential DSM Programs Vintage 2016

Miller Exhibit 3, paga 8
NO CHANGE

078
0.22

Cumulative Cumulative Net Deferred ‘ Gross up of
{Overl/Under  Current Income Monthly Deferred Deferred Income After Tax Monthly A/T Return  ¥YTD After Tax Returnto  Gross up of Retum to
NC Non-Residentlal DSM Recovery Tax Rate Income Tax Tax. Balance Menthly Return on Deferral’ Interest Pretax Rate Pretax
2018 7.29% - 0.766497
6.83%
Beginning Bolance - Source Rids 45,391 10,719 34,672
2018 January 28,152 0.236149 (1,710} 9,010 29,142 0.006075 194 194 0.766497 253
2018 February {3,375) 0.236149 (9,807} (797} (2,578) 0.006075 81 a3 0.766497 358
2018 March [39,308) 0.236149 (8,604) (5,401} {30,407} 0.006075 (100} 174 0,766497 7
2018 Apzl {17,951} 0.236149 5,161 {4,239) (13,712) 0.005075 (134} 40 0.766497 53
2018 May {42,359) 0.236149 (5,764) {10,003) (32,356) 0.006075 {140) {100} 0.766497 {130}
2018 Tune (71,615) 0.236149 {6,509) {16,912) {54,703) 0.006075 [264) (364) 0.766497 (475)
2018 Tuly {102,080) 0.236149 {7.194) {24,106) 177,974) 0.006075 {403) (767} 0765497 {1,001)
2018 August (131,502} 0.236149 {7,042) {31,148) {100,753) 0.005692 (509) 1,276} 0.766497 {1,664)
2018 September {164,952} 0.236149 {?7,805) {38,053) [125,999) 0.005692 {645) {1,921) 0.766497 (2,508)
“2018 October (199,743) 0.236149 (8,216) {47,169) (152,574) 0.005692 (793} [2,714) 0.766497 {3,540)
018 November {223,833) 0.236149 {5,689) {52,858) {170,975) 0.005692 (321) {3,635) 0.766497 {4,742
2018 December (250.377) 0.236149 (6,258} {59,126) {191,251) 0.005692 {1,031) 14,655) 0.766497 (6,087)
)
Note 1:  Amounts represent all revenue actually collected through 2018.
Interest Calculation
Total Cumulative
2018 - NC Program Costs Revenue Undercollected Revenue UnderfOver
Rider3 Moanth Incurred Collected Balance PPl Collected Undercollected Balance Collected
Beginning Balance - 11,594,497 11,354,396 240,102 3,352,151 3,282,731 69,419 309,521 | DSM Program Casts 11,594,497
lanuary - El 309,521 | D5M PP| & GRT 3,352,151
February - - 309,521 | Total Revenue Requirement 14,946,648
March - - 309,521
Aprll - - 309,521
May - - 309,521 B
June - - 309,521
July - - 09,521
August - - 309,521 .
September ) - - 309,521
October - - 309,521
November - - 309,521
Becember ‘ L - 309,521
¥TD Balance 11,594,457 11,354,396 240,102 3,352,151 3,282,731 69,419
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Interest Calculation

Duke Energy Carolinas, LLC
Docket No, E-7, Sub 1192
Estimated Return Calculation -Non « Resldentlal DSM Programs Yintoge 2016

Tetal Cumulative

Milter Exhibit 3, page 8A

NQ CHANGE

Nate: There was no Non-Residential DSM Rider in Rider 10,

All revenues collected represented bl correctlons, so

41l revenues were allocated en the same basls as prior year,

45,391

{20.605) )

24,787

276,523
1,759
175,164

1,33
[0.83)

2019 - NC Program Costs R Undercoll d Revenue OverfUnder
Rider 10 Manth Incurred Callacted Balance PPI Collected Underrollected Balance Collected
Beglnning Balance 11,594,457 " 11,354,356 240,102 3,352,151 3,282,731 69,419 309,521
January 192,582 {192,582} 55,678 (55,678) 61,251
February 1,808 (1,806) 512 {522} 58,933
March (2,074} 2,074 (600} 600 61,607
April [294) 84 (85} 85 61,986
May 20 {20) 6 {6) 61,960
Juna 4]] 7 (2) 2 61,969
Juty -4 4 [41] 1 61,974
August {2,270 2,210 (658) 656 64,901
September. {31) 31 ()] 9 64,940
Ottgber : 8 (8} 2 2} 64,930
MNovember 1] 8 {2) 2 64,940
Decemt 4,982 {4,982) 1,440 [1,340) 58,517
YTD Balance - 194,710 (194,710) - 56,294 |56,294) 58,517
Cumulative Ending Balance 11,594,497 11,549,106 45,391 3,352,151 3,339,025 13,125 58,517
Interest Calculation
Cumufative Cumulative Total Cumulative
2020~ NC Program Costs Revenue Under/{Qver)collertad Revenue Under/{Over]collected OverfUnder
Rider11 Month Incurred Collected Balance PPI Collected Balance Coltected
Beginning Balance 11,594,497 11,543,106 45,391 3,352,151 3,339,025 13,125 - 58,517 [Revenue Requirement:
January 7,239 38,152 (485} (3,286} 15,927 54,079 |Program Casts
February 41,527 (3,375) {2,780) (18,850) 31,958 28,623 |PPI
March 36,433 {39,808) {2,439) {16,538) 46,097 6,289 ITotal
April - 39,543 {79,351) (2.647) {17,950) 61,400 (17,951)
May 39,817 {119,168} {2,665) {18,074) 76,809 {42,359}
June 47,715 {166,834) {3,155} {21,655) 95,279 (71,615)| Revenue Collected:
July 29,657 {216,591} 13,227) 122,559) 114,511 {102,080){Less Interest collected:
August 48,648 1265,240) {3,256) {22,083y 133,338 {131,902} [Total
September 53,516 [319,155) {3,609) {24,474} 154,203 (164,952}
October 56,754 {375,908) {3,799} {25,763) 176,167 {199,743)
November 39,300 _ (a15,209) (2,631) (17,839) 191,375 {223,833)
December 43,300 {458,509) [2,898) {19,655) 208,133 {250,377)
YTb Balance - 503,901 (458,509) {33,720 {228,737) 208,133 (250,377)
Cur?ulative Endifig Balance 11,594,497 12,053,007 + {458,509) 3,318,420 3,110,288 2‘05,133 (250,377} _
" Recandliation to Filing - Exhiblt 2 page 2 :
Interest not yet paid Rider 10 & 11 {2,667)
Revenue nat yet given back 267,721
14,678
Exhlbit 2 page 2 Line 35 14,674

3
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Residentlal EE

Estimated Return Cal

Duke Energy Carolinas, LLC

Docket No. E-7, Sub 1192
= Resl EEP

NC Residential

g Vintage 2017

Miller Exhlbit 3, page 9

MO CHANGE

Frogram Cests NC Allecated EE NC Resldential EE Program  EE Program Costs {Over)/Under
NC Residential EE Incurred NCAllotation%  Program Costs  Revenue Coflected  Collection™  Revenue Collected Collection
Miller Exhibit 5
pg. 4, Line 4 see calc, at right
Note: All revenues eollected in Rider 9 were to collect Y2 of last
2018 January 65,222,734 72.8087506% 47,487,858 49,132,506 59.7964% (29,379,532) 18,108,325 revenue. Therefore, no revenue recelved In 2018 would offset
2018 February 72.8037506% - 0,0000% - - the under ecllected balance of program eosts and a return would
2018 March 72.8087506% - 0.0000% - - stifl be earned,
2018 April 72.8087506% - ’ 0.0000% - -
018 May 72.8087506% - 0.0000% - -
2018 June 72.8087506% - 0.0000% - -
2018 Juty 72LBOB7506% - 0.0000% - -
2018 August 72.8087506% - 0.0000% - -
2018 September 72.8087506% - 0.0000% - -
2018 October 72.8087506% - 0.0000% - -
2018 November 72.8087506% . 0.0000% - -
2018 December 72.8087506% - 0.0000% - - .
65,222,734 47,487,858 49,132,586 18,108,325
Cumulative Monthly Cumulatlye Net Deferred Gross up of
(Oves)/Under  Currentincome Deferred Income  Deferred Income After Tax Monthly A/T Return YTD After Tax Returnto  Gross up of Retum to
NC Resldential EE Recovery Tax Rate Tax Tax Balance Monthly Return on Deferral rterest Pretax Rate Pretax
2018 72 0.766497
6.83%
2018 January 18,108,325 0.235149 4,276,263 4,276,263 13,832,063 0.006075 42,015 42,015 0.766497 54,814
2018 February 18,108,325 0.235149 - 4,276,263 13,832,063 0.006075 84,030 126,045 0.766497 164,442
2018 March 18,108,325 0.236149 - 4,276,263 13,832,063 0.006075 24,030 210074 0.766497 274,071
2018 April 18,108,325 0.235149 - 4,276,263 13,832,063 0.006075 84,030 294,104 0.766497 382,609
2018 May 18,108,325 0.236149 - 4,276,263 13,832,063 0.006075 84,030 378,134 0,766497 493,327
2018 June 18,108,325 0.236149 - 4,276,263 13,852,063 0.006075 84,030 462,164 0,766497 602,956
2018 July 18,108,325 0.236149 - 4,276,263 13,832,063 0.006075 84,030 546,194 0.766497 712,584
2018 August 18,108,325 0.235149 - 4,276,263 12,832,063 0.005692 78,727 624,921 0.766497 815,285
2018 September 18,108,335 0.236149 - 4,276,263 13,832,063 0.005892 78,727 703,649 0.766497 918,006
2018 QOctober 18,108,325 0.236149 - 4,276,263 13,232,063 0.005592 78,727 782376 0.766497 1,020,716
2018 November 18,108,325 0.2361439 - 4,276,263 13,832,063 0.005692 78,727 61,104 0.766497 1,123,427
2018 December 18,108,325 0.236149 - 4,276,263 13,832,063 0.005692 939,831 0.766497 1,225,138
Natel:  Amounts rep all actually coll d through 2018,
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NC Resldentiat D5W

018 January
2018 February

2018 March
2018 Aprif
2018 May
2018 June
2018 Juty

2018 August
2018 Ssptember
2018 October
2018 November
2018 Decernber

NC Residential DSM

2018 January
2018 February

2018 March
2018 Aprl)
2018 May
2018 lJune
2018 July

2018 August
2018 September
2018 Detober
2018 November
2018 Detember

Duke Energy Caralinas, LLC
Docket No. E-7, Sub 1192

\.\

Milter Exhibit 3, page 10

NO CHANGE

Note 1:  Amounts represent all revepue actually collected through 2018,

i d Return Caleufation - D5M Programs Vintage 2017
Total System NC  NCResidential  NC Allocated NC Residential  DSM Program
DSM Program  DSM Allacation  DSM Res: jal  NCResidential DSM Program  Costs Revenue (Over)/Under
Costs Incurred % Program Costs  Revenue Collected  Collection % Callected Collection
Miller Exhibit 5,
pg4lLine9 Sea calz, atright Nate: All revenues ccllected In Rider 9 were to collect ¥2 of Jost
revenue, Therefare, no revenue received In 2018 wauld offset
29,822,653 33.8075104% 10,082,257 12,781,355 77.3507656% [9,892,053) 190,244 the upder collected balance of program costs and a return would
33.8075104% - - - still be earned.
32.8075104% - - -
32.8075104% v - -
33.8075104% - - -
33.3075104% -7 - -
33.8075104% - - -
33.3075104% < - -
33.8075104% - - -
33.B075104% - - -
33.8075104% - - -
33.8075104% - - -
29,822,653 10,082,257 12,781,555 [9,892,053) 190,244
Cumulative Monthiy Cumultative Net Deferred Gross up of
{Over)fUnder  Currentincome Deferred Income  Deferred Incame After Tax Monthly A/T YTD After Tax Returnto  Gross up of Return
Recavery Tax Rate Tax Tax Batance Monthly Return  Returmn on Deferral Interest Pretax Rate to Pretax
2018 7.20%. ’ 0.766497
6.83%
180,244 0.236149 44,926 44,926 145,318 0.005075 441 441 0.766497 576
190,244 0,236149 - 44,926 145,318 0.006075 ::H 1,324 0.766497 L1728
190,243 0,236149 - 44,926 145,218 0.006075 L 2,207 0.766457 2,879
150,244 0.236149 - 44,926 145,318 0.006075 883 3,090 D.766437 4,031
190,244 0.236149 - 44,926 145,318 0006075 883 397 0.766497 5,183
190,244 0.236149 - 44,926 145318 0.006075 823 4,855 0.765497 6,235
190,244 0.235149 - 44,926 1453)8 0.006075 ga3 5,738 0.765457 7,486
150,244 0.235149 - 44,926 145,318 0.005692 827 6,565 0.765497 8,565
190,243 0.235149 - 44,926 145,318 U.DgSEBZ 227 7,392 0.7656457 9,644
150,244 2.236149 - 44,926 145,318 D.005692 8,220 0.766497 10,724
150,244 1.236149 - 44,926 145,318 0.005692 5,047 0,766497 11,203
190,234 0.236149 - 44,926 145,318 0.005692 9,874 0.766497 12.‘382
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Miller Exhibit 3, page 11

. NO CHANGE
Duke Energy Carolinas, LLC ’
Docket No, E-7, Sub 1192
Estis d Return Calculation - Non- Resldentlal EE P Vintaga 2017 -
. NC Nen-
Kon-Residentlal EE Residential EE  Non-Resid [

Program Costs NC Allecated EE RC Residential Program 'EE Program Casts (Over)fUnder

NC Non- Residential EE ncurred NC Allocation % Program Costs Collected  Collection® R Collected Collectlon
Miller Exhiit 5. .
pg 4, Line 4 See cale, at right °
Note: All revenues ecllected In Rider 9 were to coliect V2 of Tast
2018 January 97,443,527 72,8087506% 70,947,415 45,928,129 £5.9170989% {30,933,661) 40,013,754 revenue. Therefora, no revenus received in 2018 would offset
2018 February - - - the under callected balance of program €osts and a return would
2018 March: - - - still be ¢arned,
2018 Aprid - - -
s May - - -
2018 June - - -
2018 July . - .
2018 August - - - ~
2018 September - - -
2018 October - - -
018 MNovember - - -
1018 December - - -
97,443,527 70,947,415 45,928,129 (30,933,661} 40,013,754
Curnulative Cumulative Net Deferred Grossup of

{Over)/Under  Currentincome  Monthly Deferred Deferred Income After Tax Monthly A/TReturn ~ YTD After Tax Returnte  Grots upaf Returnto

NC Hon-Residential EE Recovery Tax Rate Income Tax Tex Balance Monthly Return on Defarral Interest Pretax Rate Pretax
2018 1.29% 0.766497
6.83%

w018 January 40,013,754 0236149 9,449,208.08 9,449,208 30,564,546 0.006075 92,840 92,840 0,766497 121,122
2018 February 40,012,754 0.236149 - 9,449,208 30,554,545 0.006075 185,680 278519 0.766497 363,367
2018 March 40,013,754 0.236149 - 9,449,203 30,564,548 0.006075 185,680 464,199 0.766497 605,611
2018 April 40,013,754 0.235149 - 9,445,208 30,564,545 0.006075 185,680 649379 0.7656497 847,855
2018 May 40,013,754 0.236149 - 9443208 30,564,546 0.006075 185,680 835,558 0.766497 1,090,100
2018 June 40,013,754 0,236143 - 9,449,208 30,564,546 0.006075 183,680 1,021,238 0.766497 1332344
2012 July “ 40,013,754 0.236149 - 9,445,208 30,564,546 0.006075 185,680 1,206,918 0.766497 1574589
2018 August 40,013,754 0.2365149 - 9,449,208 30564546 0.005692 173,963 1,380,881 0.766457 1,801,547
013 September 40,018,754 0.236149 - 9449208 30,564,545 0005652 173,963 1,554,844 0.766497 2,028,506
2018 October 40,013,754 0.236149 - 9,449,208 30,564,545 0.005692 173,962 1,728,807 0766497 2,255 465
2018 Novernber 40,013,754 0236149 - 9,448,208 30,564,545 0.005692 173,963 1,902,770 0.766497 2,482,424
2018 Decernbear 40,013,754 0.235149 - 9,449,208 30,564,546 0.605692 173,963 2,076,134 0.766497 2,709,383

Note 3:  Amounts represent all revenue actually colfected through 2018,

Foatd
in .
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Miller Exhibit 3, page 12
ND CHANGE

Nao rider was coliected In 2018 for Vintage 2017,
All revenue collected in 2018 represents

bill corrections, Amaunts allocated at same

* s calculated in Rider 9.

Duke Energy Casolinas, LLG .
Dacket No. E-7, Sub 1192
Eatl { Raturn Calculatlon -Nen - DSM Programa Vintsga 2017
NC Non-
Total System NC NC Non- NCAllocated DSM Non- NCNon | . Residh IDSM N 1
DBsMProgram  Reildenti3) DSM  Resldential Program DSM Revenus Program DOSM Program Costs (Over}fUnder
NC Non- Resid, D5M Cost Incurred Alloenticn % Costs Collected Collectlon % Revenue Collacted Collection
Sea MiTler
ExhibiL S pg. 4,
Line 10
Beglnning Bafance 29,822,653 40.0747013% 11,951,339 15,351,431 77,3501377% (11,888,233} 63,106
2018 Janyary . 77.3401377%
018 February - - 289 T1.3900377% {223) {223
2018 March - - 114 T7901377T% {88} (88)
2018 Aprll - - {135)  77.3901377% 104 104
2018 May . - (109)  77.3301377% 85 35
2018 Juns - - - (46)  77.3901177% 36 E[
2018 July - - 7 7133013770 {55) 5%
2018 August . - {48)  77.3901377% 37 a7
1018 September - - 12}  77.2901377% 2 2
018 October - - 2y 77.3901377% 2 2
201B November - - 0}  77.3301377% [} o
2018 Dacember - - (1.215)  77.3901377% 940 940
29,822,653 11,951,339 15,360,347 (11,287,394) 63,945
Cumulative Cumulative Net Deferred Gross up of
[Over)fUnder  Currentincome  Monthly Daferred Deferred Income After Tax Monthly ATRetum  YTDAfter Tax  Return to Pretaz  Gross up of Return
NC Non-Resldentlal DSM Recovery Tax Rate Income Tax Tax Balance Monthly Return, on Deferral Interest Rate o Pretax
2018 1.25% 0.766497
6.83%
018 Jenuary 63,106 0.236149 14,903 14,903 48,204 0.008075 145 6 0.766497 191
2018 February 62,883 0.236149 {53) 14,250 48,033 Q006075 252 LEL] 0.766497 571
2018 March 62,795 0.236149 (21) 14,329 47,966 0.006075 292 730 0.766497 953
018 April 62,899 0226145 FL 14,854 45,046 0.006075 2852 1,022 0.766497 1,313
2018 May 62,984 0.236149 20 14,874 43,110 0.005075 292 1,314 0.766457 1714
018 hune 63,019 0.236145 8 14,842 43,137 0.005075 91 1,606 0.766437 2,095
2018 July 62,954 0.235149 {13) 34,869 48,095 0.006075 292 1,899 0.766437 1417
2018 August 63,002 0.235149 9 14,878 48,124 0.005692 274 2,173 0.766497 2,834
2018 Septamber 63,003 0.236149 L1} 14,878 48,125 0.005592 274 2,445 0.766497 3,192
2018 Octcber 63,005 0.2365149 a 14,879 48,126 0005592 273 20 0.766497 3,549
2098 November 63,005 0.236149 o 14,879 48126 00056592 20 2,994 0.766437
2018 December 63,945 0236149 22 15,101 48,845 £.005692 278 3270 0.766497
Note1:  Amounts represent all revenue actually collected through 2018, -
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Duke Energy Carolinas, LLC
Docket No, E-7, Sub 1192
Estimated Return Caleulation - Residential BSM Programs Vintage 2018

Supplemental Milter Exhibiz 3, page 14

Residential EE NC Residential
Program Costs NC Allocated EE NC Residential EE Prograrn  EE Program Costs [Qver}/Under
NC Residential EE Incurred NCAlocation%  Program Costs  Revenue Coll d % Coll d Collection
Miller Exhibit &
pe. 4, Line9 see calg, at right
2012 January 1,756,566 321574721% 577,720 629,131 78.9680% (496,812} 80,919 DSM Pregram Costs 9,778,895
2018 February 1,530,759 32.1574721% 452,253 1,236,115 78.9580% (976,235} {483,881} OSM Revenue Requirement 12,383,372
2013 March ’ 1,744,325 32.1574721% 560,931 909,870 7B.9680% {718,111} {157,180)
2018 April 1,806,257  32.1574721% 580,847 915,869 78.9680% {723,243) {142,396) 9% Revenue related to Program Casts TR.9680%
2018 May 1,425,924 321574721% 458,541 800,766 TROEB0% (632,399) {173,807)
2018 June . 3,051,553 321574721% 981,302 1,141,623 78.9630% {901,517) 79,786
2018 July 3527,230 32.1574721% 1,134,268 1,310,462 78.2680% (1,034,845) 99,423
2018 August 3,581,‘196 32.1574721% 1,151,622 1,205,832 78.5680% (852,221} 199,402
2018 September 4,029,852  32.1574721% 1,295,895 1,294,259 78.9680% 11,022,050) 273,849
2018 October 3,506,777 321574721% 1,127,691 914,386 78.9680% {722,072) 405,619
2018 November 1,643,444 32,1574721% 528,450 845,145 78.9680% {667,394) {138,904)
2018 Decernber 2,765522 32.1574721% 289,322 1,970,236 72.9680% {1,555,855) (666,533}
30,409,405 9,778,896 13,173,193 {10,402,600) (623,705)
Cumulative Monthty Cumulative Net Deferred Gross up of
(Over)/Under  Cumrentncome Deferred Income  Deferred Income Aftar Tax Menthly A/T Return YTD After Tax Returnto  Gross up of Return to
NC Residential EE Recavery Tax Rate Tax Tax Balance Manthly Return on Deferral Interest Pretax Rate Pretax
2018 7.29% 0.766457
6.83% B
2018 January 80,915 0.236149 19,109 15,109 61,810 0.006075 188 188 0.766497 245
2018 February (402,263 0.236149 (114,268) {e5,159) (307,803) 0.006075 (747 {559) 0,765497 {730}
2018 March {560,143) 0.236149 (37,118} {132,277) {427,865) 0.006075 (2,235} {2,754) 0.766457 {3,645)
2018 April {702,539} 0.236149 {33,627) (165,904} {536,635) 0.006075 (2,930} {5,724} 0.766497 (7,467)
2018 May {876,346} 0.236149 {41,044) (206,948} (669,398) 0.006075 (3,663} (9,387} 0.766497 (12,247)
2018 June {796,561} 0.236149 18,841 (128,107) , (608,454) 0.006075 (3,881} 113,269) 0.766497 (12,311
2018 luly {697,137) 0.236149 23,479 [264,628) [532,508) 0.006075 (3,466) (16,734) 0.766497 [21,822)
2012 August (497,736) 0.235149 47,0828 {117,540) {380,196) 0.005075 {2,772) (19,507) 0.766497 {25,449}
2018 September (223,887} 0.236149 64,669 {52,871) {171,016} 0.005692 [1,560) -{21,675) 0.766497 {27,495)
2018 October 181,732 0.236149 95,787 42,916 138,816 0.005632 {92) (21;167] 0.766497 {27,615)
2018 November 42,828 £.236149 [32,302) 10,114 32,714 D.005692 {20,679} 0,766497 {26,978)
2018 December {623,705) 0.236149 (157,401) (147.287) (476,417) 0.005692 {21,941} 0.766497 [28,626)
[28,626)]

Notel:  Amounts represent all revenue actually eollected through 2018,
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Duke Energy Carolinas, LLE
Daocket No. -7, Sub 1192
Estimated Return Calculation - Non- Resldentlal EE Programs Vintage 2018

B

Supplemental Mifler Exhibjt 3, page 15

NC Non-
NortwResidential EE Residential EE Non-Resid| |
Program Costs NC Allocated EE NC Residential Program EE Program Costs {Over)/Under
NC Non- Residential EE Incurred NC Allacation % Program Costs Revenue Collected  Collection®%  Revenue Collected Collection
Miller Exhibit 5, .
pg 4, Line 4 See cale. at right
2018 January 4,673,061 72.7130507% 339795 1,957,913 54.3089677% [1,053,322) 2,334,603 Non-Res EE Program Costs 37,275,944
2018 February 7,695,238 72.7130507% 5,505,443 4,023,107 54,3089677% (2.187,623) 3,407,820 Non-Res EE Revenue Requirement 68,636,812
2018 March 3,924,553 72,71320507% 2,853,662 3,609,253 54.3089677% {1,960,151) £93,511
2018 April 3,379,880 72.7130507% 2,421,357 3,808,504 54.3089677% {2,068,359) 352,898 % Revenue related to Program Costs 54%
2018 May 3,622,228 72.7130507% 2,633,832 3,892,120 $4.3089677% (2,113,770} 520,062
2018 June 3,395,916 72.7130507% 2,472,183 4,770,029 54.3089677% (2590,554) 118,371)
2018 July 4,064,438 72.7130507% 2,955,377 4,861,345 54.3089677% {2,640,125) 315231
2018 August 3,790,914 72.7130507% 2,756,489 4,804,248 54.3089677% {2,609,138) 147,352
2018 September 3,217,141 72.7430507% 2,339,281 £A5524 54.3089677% (2,892,780} (553,499)
2018 .October 3,753,904 72.7130507% 2,729578 5,686,288 54.3089677% ti,DBB,1§4} _ [358588)
2018 November 3,782,445 T72.7130507% 2,750,331 3,774,427 54.30895677% (2,049,852) 700,479
018 December 6,010,729 72.7130507% 4370584 5,480,033 54,3089577% [2,976.152) 1,394,432
51,264,448 37,275,944 51,993,801 (28,240,012) 9,035,932
Cumulative Cumulative Net Deferred Gress up of
(Over)ftnder-  Cument 'ncome Manthly Deferred Deferved Income After Tax h Monthly A/T Return ~ YTD After Tax Returnte  Gross up of Returnto
NC Nor-Residential EE Recovery Tax Rate Income Tax Tax Bafance Monthly Return an Defezrral Interest Pretax Rate Pretax
2018 : 7.29% 0.768497
6.83%
28 January 2,334,603 0.235149 551,314.18 551,314 1,783,289 0.006075 5417 5417 0.766457 7,067
2018 February 5,742,423 0.236143 204,753.18 1,356,067 4,386,35% 0.006075 18,740 24,157 0.766497 31,516
2018 March 6,635,934 D0.236145 211,001.75 1,567,069 5,068,865 0.006075 28,720 52,877 0.766497 63,986
2013 April $,988,832 0.236149 83,316.56 1,650406 5,338,426 0.005075 31,612 £4,429 0.766497 110,228
2013 May 7,508,894 0.236149 122,812,139 1773218 5,735,676 0.006075 33,638 118,127 0.766497 154,113
2018 June 7390523 0.236249 427,953.21) 1,743,255 5,645,258 0.006075 34570 152,697 0.766497 199,214
2018 July 7,705,754 0.236149 74441.40 1,819,706 5,886,048 0.006075 35,026 187,723 0.766497 244,510
2018 August 7,853,105 0.236149 34,796.93 1,854,503 5,998,602 0.005692 .33 1,822 221545 0.766497 289,035
2018 Septeraber 7,299,607 0.236149 {130,708.16) 1,723,755 5,575,812 0.005692 32,939 254,484 0766497 332,008
2018 Crctober 6,941,621 0.236149 (84,679.72) 1,639,115 5,301,906 0.005632 30,556 283,440 0.766497 372,395
2018 Movember 7,641,499 0.236143 165,417.36 1,804,532 5,836,567 0,005592 31,659 317,139 0.766497 413,751
2018 December 9,035,932 0.235143 329,293.33 2,133,826 6,902,106 0.005552 353,392 0.766497 4
Notel:  Ameunts represent ail revenue actually eollected through 2018.
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Supplemental Miller Exhibit 7 _‘f/

Duke Energy Carolinas, LLC Electricity No. 4
North Carolina Fourteenth Revised Leaf No. 62
Superseding North Carolina Thirteenth Revised Leaf No. 62

Rider EE (NC)
ENERGY EFFICIENCY RIDER

APPLICABILITY {North Carolina Only)

Service supplied under the Company’s rate schedules is subject to approved adjustments for new energy efficiency and demand-
side management programs approved by the North Carolina Utilities Commission (NCUC). The Rider Adjustments are not
included in the Rate Schedules of the Company and therefore, must be applied to the bill as-calculated under the applicable rate.

As of January 1, 2020, cost recovery under Rider EE consists of the four-year term program, years 2014-2017, as well as rates
under the continuation of that program for years 2018-2020 as outlined below. This Rider applies to service supplied under all rate
schedules, except rate schedules OL, FL, PL, GL and NL for program years 2015-2020.

GENERAL PROVISIONS

This Rider will recover the cost of new energy efficiency and demand-side management programs beginning January 1, 2014,
using the method approved by the NCUC as set forth in Docket No. E-7 Sub 1032, Order dated October 29, 2013, as revised by
Docket No, E-7, Sub 1130, Order dated August 23, 2017.

TRUE-UP PROVISIONS

Rider amounts will initially be determined based on estimated kW and kWh impacts related to expected customer participation in
the programs, and will be trued-up as actual customer participation and actual kW and kWh impacts are verified. If a customer
participates in any vintage of programs, the customer is subject to the true-ups as discussed in this section for any vintage of
programs in which the customer partjcipated.

RIDER EE OPT OUT PROVISION FOR QUALIFYING NON-RESIDENTIAL CUSTOMERS
The Rider EE increment applicable to energy efficiency programs and/or demand-side management programs will not be applied
to the energy charge of the applicable rate schedule for customers qualified to opt out of the programs where;

a. The customer has notified the Company that it has implemented, or has plans for implementing, alternative
energy efficiency measures in accordance with quantifiable goals.
b.  Electric service to the customer must be provided under:

1. An clectric service agreement where the establishment is classified as a “manufacturing industry” by the
Standard Industrial Classification Manual published by the United States Government and where more than
50% of the clectric energy consumption of such establishment is used for its manufacturing processes.
Additionally, all other agreements billed to the same entity associated with the manufacturing industry located
on the same or contigueus properties are also eligible to opt out.

2. An electric service agreement for general service as provided for under the Company’s rate schedules where
the customer’s annual energy use is 1,000,000 kilowatt hours or more. Additionally, all other agreements
billed to the same entity with lesser annual usage located on the same or contiguous properties are also eligible
to opt out.

-
The following additional provisions apply for qualifying custon}e:rs‘ who elect to opt out:
ik '

For customers who elect to opt out of energy efficiency programs, the following provisions also apply:

*  Qualifying customers may opt out of the Company’s energy efficiency programs each calendar year only during the
annual two-month enrollment peried between:November 1 and December 31 immediately prior to a new Rider EE
becoming effective on January 1. (Qualifying new customers have sixty days after beginning service to opt out).

= Customers may not opt out of individual energy efficiency programs offered by the Company., The choice to opt out
applies to the Company’s entire portfolio of energy efficiency programs.

= If'a customer participates in any vintage of energy efficiency programs, the customer, irrespective of future opt out
decisions, remains obligated to pay the remaining portion of the lost revenues for each vintage of energy efficiency
programs in which the customer participated.

*  Customers who elect to opt out during the two-month annual entollment peried immediately prior to the new Rider EE
becoming effective may elect to opt in to the Company’s energy efficiency’programs during the first 5 business days-of
March each calendar year. Customers making this eléction will be back-billed retroactively to the effective date of the
new Rider EE,

For customers who elect to opt out of demand-side management programs, the following provisions also apply:

= Qualifying customers may opt out of the. Company’s demand-side management program during the enrollment period
between November 1 and December 31 immediately prior to a new Rider EE becoming effective on January 1 of the
applicable year. (Qualifying new customers have sixty days after beginning service to opt out).

North Carolina Fourteenth Revised Leaf No. 62
Effective for service rendered from January 1, 2020 through December 31, 2020
NCUC Docket No. E-7 Sub 1192, Order dated , 2019

Page 1 of 2
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Supplemental Miller Exhibit 7

Duke Energy Carolinas, LLC Electricity No. 4

Naorth Carolina Fourteenth Revised Leaf No. 62
Superseding North Carolina Thirteenth Revised Leaf No. 62

Rider EE (NC)
ENERGY EFFICIENCY RIDER

If a customer elects to participate in a demand-side management program, the customer may not subsequently choose
to opt out of demand-side management programs for three years.

Customers who elect to opt out during the two-month annual enrollment period immediately prior to the new Rider EE
becoming effective may elect to opt in to the Company’s demand-side management program during the first 5 business

days of March each calendar year. Customers making this election will be back-billed to the effective date of the new
Rider EE.

Any qualifying non-residential customer that has not participated in an energy efficiency or demand-side management
program may opt out during any enrollment period, and has no further responsibility to pay Rider EE amounts associated
with the customer’s opt out-election for energy efficiency and/or demand-side management programs.

ENERGY EFFICIENCY RIDER ADJUSTMENTS (EEA) FOR_ALL PROGRAM YEARS
The Rider EE amounts applicable to the residential and nonresidential rate schedules for the period January 1, 2019 through
December 31, 2019 including utility assessments are as follows:

OFFICIAL COPY

Jul 12 2019

Residential ~ Vintage 2015',2016', 2017, 2018§! 0.0944¢ per kWh
Vintage 20172, 20182, 20192, 20202 0.3891¢ per kWh
Total Residential Rate. 0.4835¢ per kWh
Nonresidential
Vintage 2015%
Energy Efficiency 0.0064¢ per kWh
Demand Side Management 0.0001¢ per kWh
Vintage 2016°
Energy Efficiency 0.0512¢ per kWh
Demand Side Management 0.0001¢ per kWh
Vintage 2017
Energy Efficiency 0.0957¢ per kWh
Demand Side Management 0.0000¢ per kWh
Vintage 20183
Energy Efficiency 0.0827¢ per kWh
Demand Side Management 0.0077¢ per kWh
Vintage 2019°
Energy Efficiency 0.0509¢ per kWh
Demand Side Management 0.0000¢ per kWh
Vintage 2020°
Energy Efficiency 0.3082¢ per kWh

Demand Side Management

Total Nonresidential

0.1101¢ per kWh

0.7131¢ per kWh

! Includes the true-upof program costs, shared savings and lost revenues from Year 1 of Vintage 2018 and Year 2 of
Vintage 2017, and Year 3 of 2016 and Year 4 0f2015.

2 Includes prospective component of Vintage 2017, 2018, 2019 and 2020

* Not Appiicable to Rate Schedules OL, FL, PL, GL, and NL.

Each factor listed under Nonresidential is applicable to nonresidential customers who are not eligible to opt out and to eligible
customers who have not opted cut. If a nonresidential customer has opted out of a Vintage(s), then the applicable energy

efficiency and/or demand-side management charge(s) shown above for the Vintage(s) during which the customer has opted out,
will not apply to the bill.

North Carolina Fourteenth Revised Leaf No. 62
Effective for scrvice rendered from January 1, 2020 through December 31, 2020
NCUC Daocket No. E-7 Sub 1192, Order dated 2019
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Bupplenaitn

Evans ExhibieLpg. 1

NO CHANG K
Duka Enargy Carafingy, LiC
Virtage 2015 Actual for January 1, 2018 to Dacember 31, 2018
Dacket Numiser E-7, Sub 1192
Lead Impacts and Estimated Ravanse Raguirements, sxcluding Lost Revenus by Program
NC Resldentis] Revanuw
A B c Do B E Requiremant
NG Ratall kwh Safes
Systam kW Reduction = Syvtem Energy Sytem NPV of Allocation Factar (Miler
Residential Programs Summer Prak Raductian (kW) Avalded Cost Syatem Cort Futrod A1y ncontive Syatam Cost Plus Incantive Exhibit S py. 1) beE
EE Programs
1t Appliance Recyeling Prograr 728 5834546  § 1500321 $ 1537241 5 41859 $ 1579111 725564706% H 1,152,063
2 Energy Effichency Education £30 4417898 3 2,433,417 - 2054672 1 51,031 s 2108, 702 T25564706% 3 1536,246
3 Ensrgy Efficient Appllancas snd Davices 34,743 128,350,071 H 49,525,402 $ 12,050,485 4 4,309,616 $ 16,360,100 72.8564706% E 11,935,752
4 BVAC Energy Efficlency 2,663 4,763,631 $ 6315479 $ 5416583 $ 180959 s 557,791 F2.5564706% $ 4,065,360
S income Cualified Enargy ncy and s 3,315,134 $ 1854068 H 2,258,776 s - $ 223877 T29564T06% 5 1,633,232
§ MMtk Family Enarry Efficlency 1333 13,988,109 $ TASLIEY 3 ~ 2091535 s 513,895 3 2706891 T2.9564706% H 1,974,808
7 Energy faswssments 1275 10293.765 s o8z 8 £,173 s O3 543 5 2.894534 TL.9554706% s 2301 %0
8 Subtotal 2,205 171478205 5 80142073 $ 20.477,114 s 5,985,712 5 34,452,825 3 25142861
9 MyHoma Enargy Report (1) 61,770 218,776 278 $ 16,583,123 5 5,345,895 5 774,008 5 10620698 T2.9564706% $ 2,748,437
10 Tota) for Resldentis] Enargy Efficlancy Programa 83975 4029631 5 96,725,590 B BIRBEE § 6760316 5 45,081,525 [ 32,291,343
NC Rasidential Pask
Demand Alscation Factor
{Miler Exhibit 5 py. 1) bi1” en
1 Total DSM Programs (2] 8TLIM 18374 101,115,550 H 31,958,782 $ 785,799 5 39,911,582 325218610% $ 12373989
12 Total Regidential Revenue Requirement $ 45,371,377
NC Non-Rasidentis| Ravanus
' Raquirsment
NG Remai) kW Salis
Syrtem AW Reduction - Syitem Enargy Syvtarn NPV of ABocxtion Factor (Millar
Summer Peak Raduction (kWh) Avolded Cast Syntemn Cont Enrned ity Incentiva Systern Cost Plus Incentive Exhibit 8 pr. 1) Der
Non-Resldential Programs
EE Programs
13 Nen Rasidantisl Smart Sarar Curtor Energy fusesimanty 27 765,303 s 221686 $ 660420 § [L127 R £21.458 72.9564706% s 453,999
14 Mo Residantial Smart Saver Custam 11208 76,142,622 £3382.448 8,932.877 5,054,201 14,987,078 715564706% 10934048
13 Noa Saver Eamrgy Service Praducts 140 1672329 1,099,734 194,425 104,211 298,535 T2.9564706% 217E01
16 Non Rasidential Smart Savar Energy Effickent HVAC Products 1511 sAg5.70 6221217 1142522 584,050 1728572 F29564706% 1,259,646
17 Non Rasidantial §mart Saver Energy Efficint Lighting Products 11523 67003512 42221,035 11,995,758 3,552,452 14,283,250 72.9564706% 10861971
18 Non Residential Smart Saver Enargy Efficent Pumps and Drives Products 42 2,554,574 1924,058 456478 167,622 £34,100 72.9554706% 252617
13 Non Residantial Srmart Ssver Enesrry Efficiamt IT Prod ucty 540 5,136,710 1130386 716,543 47,592 764,134 T2.8564706% 557484
20 Ron Resklentlal Srart Saver Enasgy Efflcient Process Equipment Products uz £30,354 517,342 2573 49280 133,102 TLE5EAT06% 100,758
21 Small Businass Enar gy Savar w7 11515622 21,589973 13,968,750 3,912,436 12,501,226 T2ISEATOEK 3,045,511
22 Smart Enargy in Otfices 2109 14938552 1,666,300 1453240 21,353 21,486,591 T71.3564706% 1084565
23 Cusinus Enerfy Report - 3 - 126 404 - 128,404 T29564706% 53,220
24 Tota! for Non-Reaidantlal Energy Efficlancy Programy 43,072 252,704,804 $ 156,980,183 3 40,026,318 3 18,456,181 $ 58552439 13,075,014
NCNon-Reskfuatial Pesk
Demand Alocation Fuctor
(Millar Exhibh 5 pg. 1) D237E2Y
25 Total DSM Programs(2) 871544 18,374 5 101113558 5 51,950,702 $ 1,952,799 H 39,911,582 42.4483655% - 16,341,014
26 Total Nen-Residential Requi t 56,011,320
NC Ratall Peak Damand
Alfocation Fector (Millar
Total DSM Program Breakdown Exhiit S pp. 1) D2s" t28
17 Powar Marager (Raidential) 454,663 . H 52718588 3 14534278 1 43,707 H 19,018,986 -
28 EnwrgyWie for Business 5 13§ 11238 s 1549,308  § 176076) 5 L3141
29 Power Share CallOption [Nor-Reskiyntial) . - 5 - $ - H - H -
30 Powsr Shasa [Non-Raskdentlal) 417276 - 5 45,981,622 3 15719050 H 3,729,526 5 19,520,576
31 Disallowsd Conts irom 2013 Program Costs Audit {Order I-7 Sub 110%, dated 8/25/16) 5 {8881 ¢ 453 ) 13,408)
32 Total DSM 871,544 1,374 101,210,558 11,958,782 7,95.7%5 35,933,382 T4.9702266% S 29,521,808
{3 My R reflact pablizty a3 of end of ge yuar, Induding Impacts for participants from prior vintage
{2} Total Systam OSM programs allocated ta and N ial based on bution to retall x

e —

—
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Resldential Programs
EE Programs
1 appllance Recyeiing Propram
2 Enargy EfTk ey Education
3' Energy Effichert Appliances and Davices
4 HVAC Enargy Efficency
S Lncorse Qualiied Energy Efficiancy th
6 Muhi-Farnily Enargy Efficiency
T Enwngy Atidtiments
B Subtonsl

9 My Horne Energy Repart (1)
10 Total for Rasldantis) Enargy Efclency Programs

11 Total DSA Programs {2)
12 Total Residential R Requl

Non-Resldentlal Programs
EE Programs
13 Non Gustom Enargy
10 Noa Rsidertial §mart Saver Custom
15 e Rushdurtinl Smart Savar Exergy Efficlent Food Sanics Products
16 Kom Resldantial Smart Saver Enmrgy Eficient HVAZ Products
17 Non Rewidentia Smart Ssvar Energy Efficknt Lighting Products

18 Nen Enargy Eficlent Products
15 Noe Retidental Smart Saver Energy Effiient IT Prodicts
20 Non Ankds Energy Eificiant Proces Products

21 Nan Reskiantial Smast Sawer Performanca Incantive
22 Smal) Business Enasgy Saver

23 Srmant Enargy In Offices

24 Bustnam Irar gy Ruport

25 Total for NensResential Enargy Effickncy Programs

26 Total DSM Programs{2)
27 Total N | 1al Ri R q I

“Total D5M Program Breakdown
23 Pawar Managxs [Reakdential)
] fov Bustnazs {Noa-Res
3 Powsr Shara CaiOption [Non-Resldentisl)
30 Power Shara (Non- Ratklential}
51 Total DSM

(3] My Hama Energy Report impacts. rafleet cumutathva capability s of and of vintags ywar, induding Lmpasts for participants. from pricr vintags
" N i

Buiky Erarpy Caroling, LLC
Vintege 2018 Actual fux January 1, 2616 % December 31, 2016

Dochet Number E-7, Sub 1182

Evans Exhibit }, pagu 2
N GHANGE

Load | luding Lu#t Revenva by Progiem
NE Rusidenth] Revanua
A ] CuiaB)"1LE% D= BeC r Requiremant
NC Ratall kivh Sales
Systemn kW Raduction « Systam Enargy Syatam NPV of Allocation Facter (Mitler
Sumengt Pask Reduction {kWh) Avoided Cost $yrtem Cosr Enrned UtBYy Incantiva Syrtam Cint Plus ineantive ExhibitS pp. 2} p*r
il 16720 $ 59,758 H (97,897} 3 18,073 s (70, 3:23) 70.0962027% 5 {57,933)
1513 6441283 3,695,507 2126509 180435 2,306,944 73.0952827% 1,686,290
14518 120,226,223 82,262,218 24,069,774 6652131 30,751,805 73.0962027% 22,485,808
2452 6.294847 7,476,100 2,839,566 {a1,759) 1,797,761 7309623776 5635878
] 4,801,478 2994760 4,792,436 - HTI2ATE TALoCTEIIR 8,503,093
1572 15,235,437 £450,705 2,519,983 730,648 3253638 - TALSETEITR 231941
100 7389091 6222606 2,678,691 476,550 3,155443 13.0952027% 2,306,512
21,804 160,553,127 s 1127251855 § 43,928,769 ) 8,065,038 $ 51993807 H 48,005,540
71814 ZE3,569,92% 10423954 10,822,444 1103174 11918518 TH096202T% 8712914
1618 444,129,052 s 190575808 $ 34,753,213 5 9,163,213 5 €392m,424 ] A8, 723434
NE Reskdantlal Paak
- BDemand Altocation Factar
{Mfey EbiBi S pe. 2) D11° F11
825,492 Ti8629 98,543,760 5 23,306,298 $ 4,077,303 $ 36,463,508 13,7973450% ] 12,830,491
59,053,345
NC Nom-Reaidentlal Revenus
Requiremanmt
NG Rotall KWh Salay
Sytem bW Raducton - Syream Eneargy Syrtam NPV of Aliocation Factor (Miler
Summer Pesh Redixtion ;M Avoided Cast S$intem Cost Earnsd Uiy Lacustive Syrtem Cost Pt Incantive Exhibit S pg, 2) [-Ad 4
1584 16,553,402 $ 2570687 $ 2,034,308 H 866914 s 29012 T0.0952827% H] 2,120,635
150 52154524 9,025,086 7,356,509 3,629,338 10,986,347 73095282T% 8,030,611
A58 3,805,315 2474312 Erikiv) 21272 571,389 7I0962827% 417,654
30 3316901 3,344 569 1473981 25128 1,689,119 73.0962337% 1234683
29258 167,342,422 120,392,639 28,622.944 9,288,515 “48,911,459 TI.09ETHITH 35,¥52,458
268 2,434,340 1,574,865 471930 25843 598,779 TROSEEITH 437,635
1@ 2,452,027 TIe0 235430 56,600 342,030 TH.09E2027% 250011
S0 313,131 279,184 125547 12621 143589 T3.0062027% 104,944
- - - BeM {4,102} n.se 73.0082B2T% 25,075
18,110 85,667,924 55,685,350 15,350,851 4637372 19,598,224 TRE6UITH 14,617,959
2503 16,842 267 L1843,559 1,061,719 E3,911 1,153,650 TALE6202 7% 241,808
AEN 5,561,349 02497 268,163 - 265,159 7.0962027% 192,867
60480 356,937,707 s 235,213,030 $ 68,416,596 $ 15,171,918 H 87,583,514 1 54,028 943
NC Non-Rasldantial Peak
Demnard Allocation Factor
{Millar Exhibit 5 PE-2) DU'E2
828,492 18623 5 98,643,760 $ 20,406,358 5 8,077,308 H 35,483,606 ADB16643T% s 14,800,504
78918332
NC Ratall Pya Demand
Allocation Fuctor {Millas
Exhibit 3 pg. 2) 029° E28
455,598 - 5 54179,776 s 1364870 s 4661503 3 13,306,473 B
1199 TsED s 574590 $ 470303 H 11993 H 482,297
- - 4 - H - $ - s -
358900 - H 43,839,384 5 14,291,024 $ 5,403,812 -3 17694836
023492 "718,623 $ §8,643,760 3 20,405,298 B B,077,308 - 48,433,606 T4615991% H 27121875

{2) Total Systam Mocated

baedon 5]

D system pask
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Resldentlal Programs
EE Programs
1 Appilance Reeycling Presram
2 Enargy Efficlancy Edueation
3 Energy Effickent Appiances aod Devices
4 Rasldential = Smart Savar Ensigy Eficlency Progzam.
S bncoma Quallfied Enargy Efficiency snd Waatherization Assistance
6 Wuki-Famiy Energy Effisiency
7 Enargy Apgtinsaty
8 Subtorat
9 My Homa Enargy Report [1)
10 Tataldor Rasklantis] Energy Eficlancy Programs

11 SubToral DSM Programs {2)
12 Total DSM Programs
11 Total Resldential Revenue Requirement

Non-Residential Programs

EE Programs
14 Non Residential Smart Sevar Custorn Enurgy Ausassmants.
15 Noa Nariidential Smart Ssvar Custors
16 Non Raskdentia] Srmart Savar Enasgy Efficlent Food Sarvice Products
17 Non Reaidential Smart Savar Ener gy Efficlunt MVAC Products
18 Noo Raaidential Smart Saver Enargy Efficlant Lighting Products
19 Non Raskdential Smart Saver Energy Efficnt Pumps and Drivas Prodycty
20 Non Reslidential Smast Saver Enargy Efficlant IT Praducts
21 Mon Recldentls! Smark Saver Enargy !Hkhl'l! Procasy Equiprnent Products
I Ken 1] Par
232 Smal Budiness Enargy Saver
24 Smart Enargy bs Offlces
25 Busines Enargy faport
26 Sub-Total for Non-Rasidentlal Enstry EKlancy Prograrms
27 Tutalter N ¥ ¥ Prog

23 Total DSM Programs{2}
28 Total Non-Residential DSM Pmlmm:
=0 Total Non. d

Total DSM Program Breakdown
31 Pawsr Manager (Residantisl)
n for Business [N duritlal)
53 Powsr Share CaOption (Non-Reskientlal)
24 Powar Shars |Nan-Rerldantial]
35 Total DSM - -

Duke Enurgy Carolinas, LLC
Vintage 2017 Actualt for January 1, 2017 to Decembar 81,2017

Supphemantsl Evans ExhibR 1, page 3

(1) My Hama Energy Raport, impam raflect cumulative umhl.ltv a3 of and of vintage yesr, including mpacts for participants from prior vintaga

(2) Total System O Reskdantlat based on

toreal system paak

Dockat Number E-7, Sub 1182
Load mpasts and Ravanue axchuding by Program
A ] Cu [A-8) *1L5% D= B+C [} NC Reaidantis] Revanue Nequiramant
NS Ratall bWh Sales
k h - L System NPV of Aecation Factor (Miller
Summer Paak Naduction (KWh) Avaided Cast System Cout Earred Uity brcantive System Cost Phus Incentha Exhibit 5 pg. 3} 'L
- - 4 - 5 5,307 $ {810} $ 4897 -F2B0BTE0EN, 5 a0
1893 5,932,006 8592,724 (2OTFELL 173813 2252414 T3BOETS0E% 1,639,962
24665 137,509,103 105,352,687 30,340,728 8,626,375 38,967,108 TLROBTS06% 28,371.481
1850 6712977 77281263 T403,327 [39.247) 389980 TLECATS0EH 5,330,552
m 541,624 3185857 5,505,992 - 5,505,392 71E097506% 4000344
2,056 19,038,529 11539656 5,168,422 1,152,692 4,361,134 T180BTSOEN 3175272
1,040 7.720549 6,602, TTS 2909098 4247171 2333871 72037506 .83, 350
nns 182,654,868 H 119565970 H 51410486 5 10,404,635 5 61,015,181 H 45,008 861
9070 511,359,855 21,728,368 11,812,250 910954 14,727,603 T2.R087506% 10,719,324
11G.786 454,023,724 i 161,294,329 B . 63,221,736 H 11,915,043 H 76,537,725 s 55,726 708
RC Raskdantisl Pask
Damand Alfocation Factar
{MiBur IshibitSpg. 8) Di1® B}
B34l 2543908 105087510 s 29,822,652 1 A,65545% s 38479,111 335075104% 3 13,008,491
13,003,491
. 5 - §08,734,696
e e
NE Non-Residential Revenus Requirement
NC Retatt W Salas
Systom kW Raduction - System Erurgy Systern NPV of . Alocation Factor [Miler
Summer Pask Redution Avoided Cost Syvtam Cont Earned Uty incentive Syitamn Lon) Plus Incantiva Exhibit S pr. B) Der
1627 15790732 5 10272503 H 2,158,875 1 935,729 H 1,075,104 T2.808T506% ] 2,213,945
6,010 40,609,855 34,653,083 7304838 3,145,648 10454486 T2.B0BTS0E% 7,611,731
112 133350 958,251 306,488 75,068 531556 T2.EOBTSO6% 277,006
034 1954877 2958335 1,580,753 160,720 1121489 T1E097506% 1,253,395
-3 270,572 485 240,054,511 66,689,770 19,936,345 85,636,715 T13087506% 63,071,829
697 4,808 829 om0 518,937 92217 21154 72.8037506% 597,879
- 2945 523 €1,215 (s920) 4235 72 BOBTS06% 39,488
k-] 651285 530295 163413 42,506 04719 F2.BOSTSCER 145,054
L] 278 a,5953 . 055 (25834) 284,725 T2BOBTS06% 207,805
172283 S0.297,362 £2,159,834 1T.350872 5,269,176 22620143 72.808T505% 16,469,447
FAR: ] 10272154 1,067,480 291010 20294 911504 72.80875065% 663,509
L) 41898 656 126680 - 126,660 72 92294
76,158 AN7,%50 260 § 356,735,372 3 TARE27 s 29,830,800 3 117,282,824 3 3612692
3 31672672
NC Nan-Realdentisl Pask .
Dermand Allocation Factor
{Miler ExhiLitS pg. 3) D2§°E24
845,541 2543506 5 105,087,510 5 29,822,650 s 8,E55,458 L] 53,476,011 40.073701Y% 3 15419953
15,419,953
$ 108,092,661
NC RetaB Paak Dermand
Allocation Factor (MiRer
Exchibet 5 p. 5} (oMt
501,112 - 1 61,074,205 H 14,021,500 s 5411050 H 19432823 )
5453 2543308 $ 2,530,761 H 484618 H 5306 s 2489524
- - $ - H - b - H -
240,869 L H 4143264 5 18,916,535 -3 8239303 ¢ 16,555,658 - .
846,941 2,943,306 s 105,087,510 H 29,922,652 H 8,655,453 B 30,478,111 TASSIUITH 5 2429479
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Resldential Programs

EE Programs
1 Appliance Recycing Program
2 Enetgy Efficlency Education
3 Enarey Efficlent Appliances and Davicss
4 Rusidentlal - Smart Saver Enesgy Efficiancy Program
5 kacoma Qualified Energy| d
& Muhl-Family Energy Efficlancy
7 Enargy Assaasrments
& Subtotal
9 My Harna Enasgy Repart (1}
10 Total for Residential Enesgy Efklency Programs

12 SubTotal DSM Programs [2)
12 Total DSM Programs
1¢ Total Residential R Requl

Non-Residential Programs

EE Programs
14 Non Renld 1] Cuntoen E
15 Nan Residently) Smart Saver Curtom
16 Nos Raskd: o Food Service Products
17 oY HVAC Praducts

15 Non Rasidentla) Smart Saver Energy Efficiant Lighting Products

19 Non Residentis) Smart Sawer Enargy Effitiant Pumpa and Drives Products
20 Non Rackdantis] $man Savar Enargy Eficlant IT Products

2t tlon Reskiantis] Smart Saver Energy Efficlont Procass Equipenent Products
22 Nen Repidential $mart Saves Performance incentive

23 Sl Bunineens Energy Savar

24 Smart Enangy in Offlces

25 Businews Energy Report

26 SubrTotat far NonRerldentia) Energy EHictency Programs

27 Total for NoteRnaldantlal Enargy Efficlency Programs

28 Total DSM Programs(2)
23 Total Non-Residential DSM Programs
30 Totsl No fd | R I

Total DSM Program Breakdown
51 Powsr Maniger (Residential)
-] for Buntrass (N
23 Powst Share CallOption {Nan-Restdential)
94 Pawer Shara [Non-Rasidestiat)
35 Torsl DM -

{1) My Homa Enargy Report Impacts ruflect cumulathes capability za of and of vintagze year, incfuding Lmpacts for participans fram pricr vintags

Duke Energy Carolines, LLC

Vintage 2012 Actial for fenvary 1, 2018 to Decembar 31, 2018

Supplemantal Evana Exhibit 1, page 4

DBocket Number E-2, Sub 1392
Load impracts and Ravance axchudng by Program
n B Cm{A-B)*1L5% Do B+t ] HE Realfential Revenus Raquiremant
NC Ratall KiWh Suley
Systam kW Reduction = Systam Energy Sintam NPV of Alocation Factos (Miar
Summur Feal Reductn (W) Avolded Cory Syitem Cort Easnad Unlliey Incentjva Syatem Coat Pl Encantive Exhibir 5 pg. 4) 0*E
- - 1) - 5 - § - 5 - T.7130507% $ .
1,148 4,888,354 2,713,620 1,992,260 82255 2075216 72.71%0507% 1508953
32,602 185,212,562 155,514,300 42,587,204 10,708,623 53,336,267 TL7130507% 38,225,491
15640 5367174 7,036,436 955,146 15103 6,970,250 T2TIMEQTR 5,063,281
726 5211991 s491900 6,490,735 - 6,490,725 T2 NS0T 4,719,611
2,503 21.280,673 13,853,284 1,604,571 1,178,562 4,780,493 TLT190507H 3478216
[rr) 1715663 5.750.998 2,636,229 335,558 5171867 T2.I10507% 2.306.376
9,546 240,636,821 3 168,720,653 $ $4.566,534 ) 12,321,504 $ 76,893.438 5 55,507,929
81408 270,618,567 21,204,652 12,765,286 970,527 11,755.898 T2.7150507% 9,587,729
120,958 561,300,988 s 182,925,333 $ 77931920 B 13,292,431 $ 90624251 5 65,095,657
NE Realduntinl Puah
Darnand Aflotatien Factar
[Millar Exhibit5 pe. 4) Dl1™ELL
876,165 2298943 00,367,844 H 20,409,403 ] 8045221 3 38,454,624 321574721% § 12,365,035
12,356,035
5 78,261,632
———————————”
NC N Revenua
KC Retal ¥wh Sales
Fystar KW Reduction « Systermn Enargy Syt NPV of Alottien Factor (Mies
Surmrner Pk Raduction (iWh) Avolded Cost Systern Cost Earnad Yttty Incantive System Coat Mo Encentiva Exhibit ¥ py. 4} (A §
L] 82,508 $ 62,28 $ 407,293 H {23,103} H 368,192 FLILIATR H 261724
4,054 30333040 210214525 6,068,902 1983.247 8,052,148 T2.7130507% 5,854,563
106 1,152,214 741,344 235,605 54,160 293,765 T2T1X05074% 213,605
93 2,508,385 2,808,386 1620745 136,691 1757433 TLIIRE0TH 177538
81537 178,360,158 145,553,208 25,872,580 13,873,307 29,750,687 72, T130507% 28,903,931
an 2,669,015 1617,223 277,785 154,006 431822 TRTIEOTH 319,931
- 17539 302 35,875 {3893} 22382 T2T12050T% 13982
i 31222 226,654 67,509 16,302 85811 TLHOS07TH 62,335
168 3271186 1671.227 479,610 137,016 B16,645 TLHNEOT 448,333
13,574 76,695,523 25R18,065 15,977,993 546,600 19,524,601 TLTINSOTY 14,196,933
10 1,438,592 143,39 115,748 8,799) 210943 T2.7L50507% 153,383
- L - - . L TSR -
50,950 297,310,461 s 113,965,268 5 51,264,448 H 19.860,594 H 71,125,042 $ 51,717,183
s 51,717,188
NC Non-Rasidestial Pesk
Demand Allscation Facter
{Miller Fichibie § pt. %) D24 £24
276,165 2,438,948 $ 100367844 5 50,309,403 ) 8045271 $ 23,459,624 ALATLZBIVN H 15347526
15,347,626
5 67,664,814
NC Retall Paak Demand
Allocathen Fuctor {Millas
Exhlbit 5 pr. 4) 023° E19
535,418 - 5 62,047,591 3 14,422,610 $ 5,448,258 3 19,911,368 B
8117 2,433,948 H 22%5.998 5 3,062,815 H {9%.1a2) 5 2,9875675
- . $ . 5 . ) -
232,631 L 5 35,934,754 3 12922977 5 2,652,104 5 15,52
876,165 2438948 3 1M0.967,852 B 50,409,408 $ 8045221 B 58,454,524 TALEIBTSEIN $ 28313,661

"
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Residential Programs
EE Programs
1 Appliance Bacycling Pragram
2 Energy Efficiency Education
3 Enargy Efficient Appliances and Davices

4 Residantial - Smart Saver Energy Efficlenvy Program
5 Incama Qualified Ener gy Etficieney and Waathirization Assistance

& MulthFamity Enerzy Efficiency
7 Enargy Aszasaments

8 Subtotal

9 My Homa Enargy Repart {1]

10 Total for Restdantial Enargy EMkcency Progyama

11 SubTotal DSM Programs (2)
12 Total DSM Programs

13 Total Residentlal Revenue Requirement

Non-Residential Programs

EE Programs
14 HNon Custom Ennsgy
15 Non Residentlal Smast Saver Custom
16 Non Saver Enargy Sarvics Produces
17 Nen Savar Energy Products
13 MNon Savar Enargy Producs
13 Nen Saver Enzzgy nps and Drives Froducts

20 Non Residentlal Smart Saver Enaegy Efficient iT Products

Vintage 2020 Extimate for January 1, 2020 ¢o December 51, 2020

Eoad Impacts and Estinatsd Revenis Requirements, exchuding Lost Revenua by Program

Duku Energy Carofinay, L1C

Pocket Mamber E-7, Sub 1152

Supplernantal Evans Enhibit 1, page §

21 Non

22 Non d '] Saver In

thea

23 Smaf] Business Energy Savar
24 Smart Energy In OHices
25 Buaness Enargy Report

26 Sub-Total for Noa-Residantial Energy Effictency Proprams
7 Total for Non-Resldantial Enargy Efficlency Frograms

28 Total DSM Programs(2)

23 Total Non Jential DSM Prog)

32 TotalN J R R

Total DSM Program Ereakdown
51 Powar Manager (Rasldential)
n for Busnazs [N ]
33 Powsr Shara CaliOption (Non-Resldential)
34 Powr Share {Non-Rezkdantial)
35 Total DSM -

[1) My Home Ensrgy Report Impacts reflect cumulative eapability as of

and of vintage year, includin
ial based

A ] Cu|A-B}*ILE% Do BeC E NC Rasldental Ryvanus Aaqulramant
NC Ratall \wh Salas
Syrtem kW Reduction = Syatam Energy System NPV of Aforation Factor (MUler
Summar Paak Reduction [kWh] Avoldad Cout System Cost Earnad Uttty Incentiv ¥ Systam Cost Plus Incuntive Exhihit 5 pg. 4) D°F
. N $ - s . $ . ¢ - F2.T130507% 3 -
1,852 7.034771 3,268,716 2621528 74,415 2,696,043 TZI120507% 1,960,375
10,938 47,532 836 8.215,962 9,114,148 2,196,702 22310857 F2.T130507% 8224469
714 10276853 2,334,114 7,662,598 192109 7855707 T2.7130507% 5,712,125
653 4245933 1,634,957 8,685,280 . 8,689,280 T27130507% 6,318,240
145 20.180,150 10,272,645 3,612,126 765,845 4318970 T2 7130507% 2184083
725 6.119.618 . 8579,246 2,735.258 90,159 2,885217 TLTIRTR 2,068,075
18,977 95,595,261 B 56,365,639 3 24,497,038 § 3,519,323 $ 7816374 H 17,497,367
77,745 306,437,865 20,734.526 11,645,805 1045226 12,630,631 TLTENSOTH 9221745
96,623 401,734,128 4 77099565 $ 45,142,443 F 4,364,452 $ 50,506,905 [ 26,725,112
NC Rasidential Peak
Damand AHocation Factor
!Mﬂn!ﬂmSu.l] o011*
976,260 2,557,550 124,330,187 s 38,073,241 H 9,919,549 $ 4792,790 32.1574721% 3 - 15433260
15,433,264
52,158,920
NE Non-Residential Revenus Requiremsnt
NC Ratall KWh Sales
Systam kW Reduction - Syrtam Enrry Syrtamn NPV of Allocatian Factor Mitler
Summar Paak Raduction [kWh] Awakied Catt Systam Cost Entned Wbty Incantive Systern Cost Phn Incentive Exhibit 5 py. &) b gz
08 7950215 $ 4,114,301 § 1414676 H 310,458 1 1725144 T2.7130507% s 1,254,405
2.658 67,082,252 34,716,460 10,756,159 2,755,424 13551678 TLILHEATH 9,824,753
268 4,253,034 1,592,593 1435526 52517 1,488,443 72.7130507% 1,082,292
756 2,585 £98 2,005,537 1,352,750 74,385 1433137 T27130507% 2,042,077
23878 132,132,451 87,238,062 21,586,401 7554541 25100542 T27120507% 21,160,123
130 4,803,201 2364851 653,13% 185348 038,487 TLT150507% 609,629
- 323510 40,508 71853 {3.605) 68,253 T2.T150507% 49,628
(L3 547,055 248,206 172,146 2047 192,353 T2 T130507% 139,895
,n7 22,097,800 11816217 3,810,989 520,601 4,731,550 727130507 3,440,424
8,756 50,043,128 27130358 10,638,607 1,896,783 | $2535,330 T17130507% 8,114,854
. - - . - - 72.7130507% -
- - - - - L3 T2,710050T% -
45,855 230,693,341 [ 471,569,263 5 51,858,747 H 19,766,700 & 65,815,456 3 47,718,371
s A7,730,271
NC Non-Residential Puak
Demand Allocation Factor
{Miller Exhibit 5 pg. 4) D247E24
975,260 2,557,590 § 123330387 $ 33,073,241 ) 9,913,543 H 41992790 41.4712829% $ 19,503,226
19,903,226
3 61,621,457
HC Ratall Paak Bemand
Allocation Factag [Millar
! Exhibit 3 pg. &) Dig* E29
616,237 - $ 685921 H 15,591,626 H 6,702,844 H 26,095470 N
17,357 2,557,530 5 3450278 H 5,088,177 $ [189,953) H 4,508,704
- - s . H - § - H -
342625 . - 3 43,192 583 3 13,523,438 5 2405098 k] 16,988,536
976,260 - 2ESTEN0 5 124,520,187 E) 55,073,241 § 9,919,549 3 47,952,730 * TAE287551% s 25,336,494
g impacs for participants from pdnrvl.r\u!o
to retail k -

12} Toral System DEM programs to

Fal and N
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Dupplerarslod

Evans Exhibh 2, pagn 1
Duke Energy Caralinas, LLC NO CHANGE
For tha Purlod lanusry 1, 2018 - Decembar 31, 2018 —_—
Drothat Numbar -7, Sub 1192
North Carolina fiet Lost Revenu Extimates for Vintages 2015 - 2020
Vintage 2015
Line Rutidantlsl 2018 208 20a7™ 2013 2019 200 Totsl
1 Residential Ensrgy Aazezssments 5 /4753 § anae 3 478182 § 183,830 H 1,398,587
2 MyHome Enangy Report 10,047,270 - - - 10037270
3 Enargy Efflcient Appllances and Devices 5630771 6,169,171 6115216 2,163,563 18,159,680
4 HVAC Enargy Efficlency 152089 234967 pLEELH 91734 €91692
5 Appliance RecydeProgram 150,766 2780 71088 115671 823,994
6 Income Quallfied Energy Effilency and Weatherdtation Assistance E9823 152,201 150,742 63,256 441,643
7 MuhtkFamily Ereray Efficiancy 336,558 €aL1Yy 66479 285091 1973,08
B Ensrpy Effigiancy Education N E9.806 170,572 21847 89,097 618,738
9 Tom!lost Revenues. 14,E0L,010 B215618 814540 1,970,708 24, 140818
10 Found Residantis! Revenrs * - - . - -
11 MmtLost Rasidentlal Aovanues N 14,80L010 3 £215510 8 BIASATS § 2,378,708 5 34,140,816
Nor-Rasidential w013 2016 o 018 pofe) 2020 Tetal
12 Nonresidantial Seart Saver Custom Ensrgy Astessments H 5659 % 22184 § a3 12,719 s 62,815
13 Non Residentlal Smart Saver Custom 1,432,833 AT 2416373 830,053 1,156,453
14 Enargy Maragwrasnt information Servicey - . - - -
15 Non Realdertial Smart Saver Energy Efficient Food Sarvica Products LLEIT] 5478 64,761 25584 189,538
16 Non Rusidertlal Sinirt Saver Energy Efficlant HVAC Products 109,819 196,207 138345 71,983 §73335
47 Non Resldantlal Smart Savar Energy Efficikent Ughting Products 1439011 2.400,931 2,289,093 769,611 6,893,646
44 Non Resldantial Smast Saver Eneray Effickent Pumps and Drives Products 51,265 B215% 80434 25,043 239,755
19 Non Reskdartial Smart Saver Enargy Efficient IT Products 598,585 173,258 170131 83,75 435,709
20 HNon Resident(al Smiart Savar Enargy Efficient Process Equipmant Producty 14728 25414 24874 233 13487
21 Smart Busingss Energy Saver LETITS 3,599,216 a5mT18 1515918 UL520.625
23 Smart Energy In Offices 178360 387,139 - - 565,099
23 EnerpyWha for Business. bl - . -
24 Toul Lost Revanues 5,157,409 9429,119 8,533,331 9,345,104 26,765,963

25  Found HorrResldertial Revenues * .
26 Natlost Non-Residential Revenues $ SASTAG § EPE-RITIEY 2833351 § 3,348,104 H 26,765,343
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Supplemental Evans Exhfbit 2, page &

Vintage 2019
Aasldantsl 2018 018 2010 2018 019 foira] Total
Rusidential Energy Aszsssments s e 308 & 281735 § 466,044
My Herma Energy Report 15,206,504 - 15,206,604
Enargy Effident Appllances and Devices 2553978 4,301,203 6,854,581
Rusicantlal = Smart Saver Energy Eficiency Program 119085 158,765 282530
Appliance Recyda Program - - -
Income Qualiiied Energy Efficlancy and Weatherization Assistance 99,938 185634 235032
Multh-Family Enargy Efficloncy 496,951 903,543 ‘ 1,400,054
Enwrgy Elficiency Education 119,499 261345 381,
Total Lost Revanusd - 18,783,204 6,098,83% 24,882,020
Last Revenue Ducrament Pending Rats Case Implemantation 865,360 255,560
Found Retidentlal Revanuves * - = L
Nt Lost Residentlal Revanues s . s 1875304 § 5282468 3 24,018,670
Nan-Ratkdential 2008 016 21 2 2018 2020 Total

Smact Savar 5 145693 § _%asoz § A2620
Non Reskiential Smart Savar Gurron, 1,059,600 2335850 8,395,450
Energy Managemant Information Senvices - - -
Nan Residential Smart Saver Enargy Efficlent Food Sarvice Products 135435 153,750 X0,185
Hon Residential Smart Ssver Enarzy Efflclam KVAL Products 193,528 2da 515,742
MNan Resldential Smart Saver Enargy Efficient Lighting Products 152L418 3457592 5410945
Mon Residentlal Smart Suvar Energy Effitiant Pumpu and Drives Products 77800 214513 292118
Mon Resldentlal Smart Saver Enerry Efficlont IT Praducts 77654 125,792 203,845
Non Rasldantlal Smart Syvar Energy Efficlent Procwss Equipmant Products 18222 3,118 57,837
Non Residenaia! Smar Sever Performanee Incantive 175261 656,829 1,032 089
Small Businass Energy Smar 1,518,101 2ArL%3 0,994,639
Smart Energy in Offices - - -
Buiness Energy Report - - -
EnergyWise for Businwes 51234 76,625 121508
Total Lot Revanuss 5590445 10.194,108 15784555
Lozt Revenue Ducrement Pensing Rate Case Implemantation: 1.448,309 L4109
Found Nan-Residential Revanues * - hd =
Nat Lost Hon-Amldentls) Revanues [ 5530446 § 8,745,000 & 14,336,447

* Found Revenuss - Sa¢ Evans Exhibit 4

{n) Lot revenues were sstimated by applying forecested Iost revenus rates for
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Supplarnanta) Evans Fihibit 2, page §
Vin! 2020
Rarldantis) 2018 e 207 2018 2018 2020 Teral
Rasidential Energy Assstsmants 161965 % 161565
My Homa Energy Raport 14,585,463 14,636,358
Energy Efficient Appllances and Devices 1237431 1237431
Residantlal — Smart Saver Energy ERTclency Program 263,183 263133
Appliance Recyds Program - -
Income Quafied Energy EMclancy and Weathafaation Assistancs - 103,534 103,533
Multh-Famlly Enargy Eficlancy 496,249 498,203
Enargy Efficency Edveation ' 146,781 148,751
TatatLost Asvanue - . 17,095,538 17,095,563
Lost Revenus Dacramant Pending Rate Casa Implamantation 2,420,438 2,428,488
Found Rusldantia? Revenues = -
Nt Lot Resicdentisl A svanuw § - 3 - 8 18,667,008 3 14,657,093
MorResidential 2018 2016 2017 s 2019 2020 Tetal
Nonmsidential Smart Szvar Cusiom Enargy Assessments $ 135414 % 135414
Non Residential Smar Saver Custom 1201984 120154
Ervéngy Managermant Information Sarvices - -
Mon Residential Smar Savar Enurgy Efficlent Faod Sarvice Products 93624 93624
Non Reaicdential Sman Sxvar Enargy Efficiunt HVAC Products L35 81819
Noo Residertial Sman Saver Energy Efficlant Ughting Products 309,508 3,023,908
Non Residential Smart Saver Enengy E4ficiant Pumpa snd Orives Products 94651 94,651
Non Rasldential Start Saver Energy Efficiant IT Products 6,639 6,659
Non Residantial Smart Saver Energy Efficant Procasy Equipment Produrts 12061 12,061
i '.r 402901 402902
Small Busindst Ensrfy Skvar 455,24% §55.245
Smart Enargy (n Offites - -
Business Energy Report - -
ErwrgyWisa for Business 45,148 46,148
Tatal Lost Revinues 6,041,254 6,041,334
Lost Revanue Decramwnt Panding Rate Case Implemantation 254,201 858,201
Found Non-Residuntial Revenues * - -
Net Lest Non-Reaidential Aevenues $ $ 5183198 § 8,123,183

* Found Revenues - Saa Evam Exhibit 4

(a) Leit by applylng lost revanue raves for and
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Duke Erergy Carolinas, LLC
Fer tha Period fsnuary 1, 2018 - Dacember 31, 2028
Dockat Huenbur €-7 Sub 1192

Actual Program Costs for Vintage Yaars 2019, 2015, 2016, Z01T and 2018

Residentlal Energy Assessmonts
My Homa Energy Report
Enargy Effidant Appllances and Darvices
Resldential —Smart Saver Energy Efficiency Progam.
Appliance Recycle Program
Income Gualifiad Enargy Efficiency and Weatharizatlan Assistance
Multl Family Enwrgy £ fiiciancy
Enargy EHfidancy Education
Nonresidential Smart Savar Custom Energy Assessmants
Erergy Management information Systams
Nen-Residential Smart Savar Custom
N Smar Saver tr
Hon-Resldantlal Energy Efficiant Faod Service Products
MNon-Resldentlal Smart Saver Energy Efident HYAC Products.
N d Smart Savar Energy ing Products
Enargy Efficlant Purivps and Drivees Products
Nonreidential Energy Efficiant ITEE
Efficlardt P Producty
Smart Energy In Cffices
$rnal] Bissingss Enargy Saver
Businesa Energy Report
Power Manager
EnengyWise for Business
FPower Share
Oisallowed Costs from 2005 Prograrm Cauts Audit [Order £-F Sub 1105, daved 8/25/15)

Total Enargy Efficlancy & Demand Side Program Costs

NC Allocatian Factar for EE programs
NCAfigeation Factos for DSM programs-Residential
NE Altocition Factor for DSM programs-Non-Rwsidentla|

Retidential Enargy Assessments
My Homa Enargy Repart
Enargy Efflclont Appliances and Devices
Residantial— Smart Saver Enegy Efficiency Program
Appllance Recycla Program
Incame Quallfied Eanrgy Efficisncy and Weatheriution Assstance
Multi family Enargy Efficlancy
Enegy Etficlency Education

id Smart Saver Oy
Energy Management Information Syatems
Non-Residential Smart Szvar Custom
N Smart Incertive
Non-Residuntlal Energy Efficlent Food Senvice Producs
Non-Aesidential Smart Saver Energy EMicient HVAC Products
Mon-Residentlal Smart Saver Energy Effidant Ughting Products.
Nonresidential Enargy Etficlant Pumps and Drives Products
Nonresldenial Enargy Efficlent (TEE
Notresidentlal Enargy Efflcient Process Equipment Prodycs
Smart Energy In Offices
Small Business Energy Saver
BuxTness Enargy Report
Power Managar
EnarkyWise for Business
Powsr Shara
Disallowwd Costs from 2015 Program Casts Audit {Order E-7 Sub 1105, datad 8/25/16)

Tetal Energy Y& d Slfe Pr ot

L

Supplernental Evans Exhibit 3

Carclinas Systam - Cazclinas System- 12 Carollnas$ystem-12  Caselinas System- 12
12Months Ended  Carofinas Systam - 12 mantha Ended months Ended months Endad
12f31/2014 manths Ended 123172015 12/31/2018 1231/2017 13/3t/2018

$ 5605737 § 3,036,173 2670693 2,509,098 2036229

8,785,065 9,345,895 10322444 13,812.250 12,765,286
14,733,129 12050435 24,069,774 20,340,728 a2,587,204
4,786,807 5,416,833 7,839,566 7403327 6,955,146
1515867 1537241 197,397 saar -
1917,192 ‘2,238,776 4,792.436 5,505,992 6,493,735
1,442,533 2,092,935 2,518,988 3,168,412 3,604,921
1,963,153 2054672 2,126,509 2077611 1,592,260
2,458,195 660420 2,004,308 2159875 . 407,253
74455 - - - -
8135712 8932877 7,956,509 7304338 5,068,902
25,670 310,559 473,610
159,350 139425 324117 06,458 . 235,505
215399 L1252 1,473,291 + 1,560,769 " 1520748
6721673 11,335,738 39,6229 66,699,770 75,872,380
584,974 4E5 ATR 471,930 528,937 A7L85
25730 716,542 285,430 61215 25375
29,800 23823 125947 162413 67,509
1158497 1453200 1061728 £9L,010 9,748
1,026,607 13,568,790 15,360,852 17350972 15,977,993
- 125204 263,168 176680 ) .
15,662,693 14634219 13,524,970 14021500 13,423,610
- 1,549,305 70,304 2,484,618 3,062,816
15520492 15,779,050 14,291,004 13,316,535 12922577
(3.851)

H Y, TE 418§ lm H Bﬁsﬂ 207§ I!I,AE,!:IS 3 159,005,671
T29500473% F2O564706%. 73.0962827% 72.8087506% 7211305074
34.0205950% 92.5218612% 33.7973450% 33.8075104% 32.1574721%
41.2106021% 42.4483555% 40B16643T% 40.0747013% ALA712829%

NE Allecated - 12 Ne Allocated - 12 NC Allocated - 12
Months Ended  NC Allocxted - 12 Marths Montha Ended Maaths Ended
12/31/2014 Ended 123172015 12/31/2016 2 12/31/2018
3 2630748 % 2251563 % 1953171 § 2118078 S 2,065,023
6044788 7483217 7910,805 10,056,526 9,194,245
10,752,946 £.791,608 17594,110 2080705 31,020,049
3492457 3,951,920 5,730,431 5350210 5,063,955
1105577 1121517 (71,134) 3884 -
1398,784 1633332 3,503,093 4,002,544 4,725,823
1052475 1526931 1,841,297 2,306,288 2,524,698
143217 143%,015 1554,393 1512643 1,450,53%
1,063,300 43LE19 1AB7,003 1552016 295,545
54514 - - - -
5,936,549 7,286,677 8,377,335 5,319,551 418,631
26,073
145,446 141,845 235918 223150 171541
554872 B13,543 1077,433 1,135,376 1,180,046
24,508,515 8,270,199 '28962,699 48555589 18,897,957
425724 40,926 344,963 285,112 202,252
1,773 S22,784 208,639 44570 26,048
65525 64,802 92,061 118,351 49,153
843,731 1,067,528 776,034 648,734 159,936
749,013 10,331,136 11,228,212 12,633,016 11633,977
- 9220 192,366 92234 .
10,503 831 10,334,543 5,600,575 10,082,295 9,778,895
1213.062 269,407 1,879,262 2,416,251
12,850,841 12,354,553 11,225,081 10071677 10,194,918
{2897
$ E6,177273 § AL17L544 3 111226163 § 0238914 $ .115,670,203
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Forest Bradley-Wright 2 /
4532 Bancroft Dr. New Orleans, LA 70122 FBW Exhibit 1
(504) 208-7597; forest@forestwright.com

PROFESSIONAL EXPERIENCE

Energy Efficiency Director: Southern Alliance for Clean Energy, Knoxville, TN April 2018 — Present
e Regulatory filings, testimony, strategy, and stakeholder management on integrated resource planning,
energy efficiency program design, cost recovery and related matters throughout the Southeast.

OFFICIAL COPY"?‘S

Senior Policy Director: Alliance for Affordable Energy, New Orleans, LA February 2017 — April 2018
e Regulatory filings, strategy, and stakeholder management on integrated resource planning and energy
efficiency rulemaking, power plant proposals and related matters at the city and state level. .

Consultan{: Utility Regulation and Energy Policy December 2014 — February 2017
o Technical and strategic guidance on clean energy policy and utility regulation for Opower, Gulf States
Renewable Energy Industries Association, the Alliance, and Mississippi PSC candidate Brent Bailey.

Jul 12 2019

Candidate: Louisiana Public Service Commission ‘ July - December 2014
* Won the open primary and secured 49.15% of the vote in the general election agamst a highly favored
well-funded incumbent.
+ Raised nearly $500,000 in campaign contributions while pubhcly pledging not to accept money from -
- monopoly companies regulated by the PSC.
¢ Campaign focused on ethical leadership, reducing bills, energy efficiency, the rights of customers to
generate solar energy, and government transparency.

Utility Policy Director: Alliance for Affordable Energy, New Orleans, LA October 2005 — June 2014

e Directed successful policy efforts for energy efficiency, renewable energy, and integrated resource

planning at the Louisiana PSC and New Orleans City Council, spurrmg every major Louisiana utility
investment in clean energy over the past decade.

e Reviewed and filed intervenor comments, met with commissioners, utilities, and technical consultants,
assembled and managed relationships with a broad coalition of stakeholders, worked with media, and
served as the organization’s public face.

¢ Launched and managed energy efficiency and solar workforce training programs, public education
campaigns, and direct service projects to improve energy performance in over 100 homes following the
city’s rebuild post-Katrina.

Owner and Director: EcoPark LLC (d.b.a. The Building Block), New Orleans, LA  February 2008 — Present
Created an innovative co-location business center to serve as a catalyst for moving green commerce and social
entrepreneurship to the mainstream. '
‘¢ Developed the business concept and plan, brought initial funding to the project, hired staff, established
brand identity, and secured tenants.

Sustainable Development Team Facilitator: Shell International, New Orleans, LA May 2001 — June 2004

e Worked to facilitate a paradigm shift within corporate management’s core business practices toward
social and environmental issue management.

e BEngaged a diverse team of professionals across the company to identify energy and resource
inefficiencies and methods to reduce carbon emissions from venting and flaring in oil and natural gas
exploration-and production.

¢ Analyzed ways to incorporate sustainability accounting into each stage of new venture development for
major drilling projects.

EDUCATION

Tulane University
e Master of Arts in Latin American Studies, 2011
Concentration in environmental law, business, and international development
s Bachelor of Arts with Honors in Latin American Studies, 2001




ADDITIONAL PROFESSIONAL/PUBLIC SERVICE

Board President for the Louisiana Green Corps, Gulf States Renewable Energy Industry Association; Mayor’s
Sustainability Task Force; founder of Groundwork NOLA

e
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FBW Exhibit 2

BEFORE THE NORTH CAROLINA UTILITIES COMMISSION
DOCKET NO. E-7, SUB 1164

In the Matter of:

Application of Duke Energy Carolinas,
LLC, for Approval of Demand-Side
Management and Energy Efficiency Cost
Recovery Rider Pursuant to G.S. 62-133.9
and Commission Rule R8-69

TESTIMONY OF CHRIS NEME ON
BEHALF OF THE NORTH
CAROLINA JUSTICE CENTER,
NATURAL RESOURCES DEFENSE
COUNCIL, AND SOUTHERN
ALLIANCE FOR CLEAN ENERGY

f\-_3
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CN-1

CN-2

EXHIBITS

Christopher Neme CV
Advanced Energy, Duke Energy, Lockheed Martin, and North Carolina
Community Action Association, Evaluation of Duke Eﬁergy 's Helping

Home Fund, p. 2 (October 2017)
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I[. Introduction and Qualifications

: PLEASE STATE YOUR NAME; EMPLOYER, AND BUSINESS

ADDRESS.

My name is Chris Neme. [ am a co-founder and Principal of Enc;,rgy Futures
Group, a consulting firm that provides specialized expertise on energy efficiency
and renewable-energy markets, programs, and policies. My business address is

P.O. Box 587, Hinesburg, VT 05461,

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND.

I received a Master of Public Policy degree from the University of Michigan
(Ann Arbor) in 1986. That is a two-year, multi-disciplinary degree focused on
applied economics, statistics, and policy development. I also received a
Bachelor’s degree in Political Science from the University of Michigan (Ann
Arbor) in 1985. My first year of graduate school counted towards both my

Master’s and Bachelor’s degrees.

PLEASE SUMMARIZE YOUR BUSINESS AND PROFESSIONAL
EXPERIENCE.

As a Principal of Energy Futures Group, I play lead rolesina variéty of energy-

efficiency consulting projects. Recent examples include:

e Representing the Natural Resources Defense Council (NRDC) in Illinéis,
Michigan, and Ohio consultations with utilities (includin-g Duke Energy Ohlio)
and other parties on efliciency-program and portfolio design, cost-
effectiveness screening, evaluation, shareholder. incentive structures, E:md

other related topics;

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 1
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Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 . May 22, 2018 Page 2

Helping the National Association of Regulatory Utility Commissioners and
the Michigan Public Service Commission staff assess the relative merits of
alterna.tive approaches to defining savings goals for utility efficiency
programs (focusing on lifetime rather than just first-year savings);

Serving as an appointed expert representative on the Ontario Energy Board’s
Evaluation and Audit Committee for natural gas demand-side management, as
well as on related committees to provide expertise on the conduct of gas and
electric efficiency-potential studiés;

Serving on the Management Committee and leading strategic planning and

1 .
program design for a team of firms, led by Applied Energy Group, that was

hired by the New Jersey Board of Public Utilities to deliver the electric and
gas utility-funded New Jersey Clean Energy Programs;

Serving on a five-person national drafting committee for development of a
new National Standard Practice Manual for cost-effectiveness screening of
energy-efficiency measures, programs, and portfolios, which was published in-
May 2017;

Providing technical support to the Arkansas energy-efficiency collaborative
(commonly known as the “Parties Working Colléboratively”) in assessing (at
the Arkansas Commission’s direction) how well the State’s current practices
in assessing cost-effectiveness aligns with national best practices; and
Drafting Iiolicy reports f01.' the Regulatory Assistance Project on a variety of
energy-efficiency and related regulatory policy issues, such as whether i30

percent electric savings is achievable in 10 years, the history of efforts across
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the United States to use geographically targeted efficiency programs to cost-
effectively defer transmission and distribution system investments, and the
history of bidding of efficiency resources into the PJM and New England
capacity markets,
Prior to co-founding Energy Futures Group iﬁ 2010, I worked for 17 years for the
Vermont Energy Investrﬁent Corporation (“VEIC”), the last 10 as Director of its
Consulting Division managing a group of 30 professionals with offices in three
states. Most of our consulting work involved critically reviewing, developing,
and/or supporting the implementation of electric, glas, and multi-fuel energy-
efficiency programs for clients across North America and beyond. During my
more than 25 years in the in the energy-efficiency industry, I have worked in
numerous jurisdictions to develop or review energy-efficiency potential studies;
develop or review Technical Referenc-e Manuals (“TRM”) of deemed savings
assumptions; support utility-stakeholder collaboratives; negotiate or sﬁpport
development of efﬁciency-pro,;gram performance incentive mechanisms; review
or develop efficiency programs; and/or review or develop energy-efficiency
evaluation frameworks and related studies. All told, I have worked on these
and/or other policy and program issues for clients in more than 30 states, half a
dozen Canadian provinces, and several European countries. I have also led
courses on efficiency program design, published widely on a rang:e of efﬁciency
topics, and served on numerous national and regional efficiency committees,
working groups, and forums. A copy of my curriculum vitae is attached as_

Exhibit CN-1.

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 3
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HAVE YOU PREVIOUSLY FILED EXPERT WITNESS TESTIMONY IN

OTHER PROCEEDINGS BEFORE THE NORTH CAROLINA
COMMISSION? : R

No. I have not.

HAVE YOU BEEN AN EXPERT WITNESS ON ENERGY-EFFICIENCY

MATTERS BEFORE OTHER REGULATORY COMMISSIONS?

Yes, I have filed expert witness testimony on approximately 50 odcasions before

similar regul_atory bodies in 10 other states and provindés, includihg most

recently in Michigan, Ohio, Illinois, and Ontario. |

ARE YOU SPONSORING ANY EXHIBITS?

Yes.

e CN-1 Christopher Neme CV |

e (CN-2 Advanced Energy, Duke Energy, Lockheed Martm, and North
Carolina Community Action Association, Evaluation of Duke
Energy’s Helping Home Fund, p. 2 (October 2017) (hereiﬁaﬁer

“Helping Home Fund Evaluation™)

II. Testimony Overview

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

My testimony addresses file reasonableness of both Duke Energy Carolinas’

(DEC’s) energy-efficiency savings estimates and the composition of its energy-

efficiency program portfolio.

WHAT MATERIAL HAVE YOU REVIEWED TO INFORM YOUR
TESTIMONY ON THESE ISSUES?

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018

Page 4
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I hiave reviewed DEC’s application, as well as its related responses to discovery
questions. Generally speaking, my review is a high-level one, focusing on
bigger-picture issues. I have selectively investigated details of the Company’s

programs when my review raised questions that merited a more thorough review.

WHAT ARE YOUR SUMMARY FINDINGS WITH REGARD TO DEC’S
ENERGY-EFFICIENCY SAVINGS ESTIMATES?

The evaluation measurement and verification (“EM&V?™) framework under which
DEC has developed and annually adjusted estimates of its program savings is

-

well-conceived. While I have not reviewed every detail of each of the program-

evaluation studies filed by DEC in this proceeding, my high—l;/el review

suggests that they have been conducted professionally. |

That said, I have a few potential concerns:

e No published Technical Reference Manual (“T'RM”). Most jurisdictions;
have a TRM to document publicly all current assumptions regarding |
efficiency-measure eneréysavings, peak-demand saivings, savings life, and
‘incremental costs — as well as references for the sources of those assumptions.
When evaluation studies suggest that an assumption needs to be updated, the
TRM is also updated. The absence of such a single reference document
makes it mofe difficult to review the reasonableness of DEC’S savings and
net benefits claims properly.

s Potential for overstating of My Home Energy Report savings. DEC is
apparently assuming that My Home Energy Report program éavings last 6nly

as long as a residential customer is enrolled in the program. As a result, DEC

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 5
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effectively assumes that those savings are reacquired by re-running the
program each year for the same participants. However, there is evidence that
a signiﬁca;nt portion of t'he savings produced from any set of customers
participating in year one would continue to persist in subsequent years even if
program delivery were ended for those customers. Thus, DEC may be
significantly over-estimating the new savings this program produces each
year. The persistence of savings and implications for annual savings claims
and future progrz;m design and delivery strategy are issues that should be
evaluated.

Po‘tential for overstaﬁn.g lifetime savings (and economic net benefits) of
residential‘lighting measures. DEC is assuming that the annual savings
produced by a residential LED light bulb installed as a result of its efficiency
programs will be realized every year—at the same level experienced in the
first year—for each of the next 12 years. These projeétions do not take into
account new fec_leral efficiency standards imposed by the Energy
Independence and Secu.n'ty Act (EISA) for most residential light bulbs.

Those standards will essentially mean roughly 80 percent of the savings

" realized from most LED light bulbs installed before 2020 will not be

attributable to utility programs after 2020.

I discuss cach of these issues in greater detail in Section III of my testimony.

Q: DID DEC MEET ITS ONE PERCENT ANNUAL ENERGY SAVINGS
TARGET IN 2017?

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Pageé
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Yes, DEC delivered its highest DSM/EE portfolio savings in 2017, saving 854

gigawatt-hours (GWh) at its customers’ meters." This level of savings

corresponds to 1.07 percent of prior-year sales,” exceeding the one percent annual

energy savings target to which the Company agreed in a settiement in the then-
proposed merger of Duke Eﬁergy and Progréss Energy (“Merger Settlement”).?
PLEASE SUMMARIZE YOUR ASSESSMENT OF DEC’S PROPOSED
2019 EFFICIENCY PROGRAM PORTFOLIO.

There are a number of admirable elements in DEC’s 2019 planned portfolio. To
begin with, DEC’s forecast of the amount of new annual savings its programs
will produce in 2019 are equal to about 0.95 percent of total forecast sales and
1.38 percent of sales to non-opt-out customers — both significant milestones.
Second, the program portfolio is very cost-effective, producing_$2.46 in supply-
cost savings for every dollar DEC has spent. Since 2014, DEC’s efficiency
programs have saved enough energy at the time of system peak to eliminate the
need for the equivalent of more than four natural gas “peaker” power plants.
Third, the portfolio includes a wide range of efficiency measures and programs.

Fourth, there are some national state-of-the-art program design features,

! DEC reported 906.9 GWh of annual savings at the-generator in 2017. That is a value for savings across
both its North Carolina and South Carolina service territories.. Adjusting for an average line loss rate of

6.2187 percent (DEC response to SACE 2-6) produces 853.8 GWh savings at customers’ meters.

2 Total DEC retail sales in both North Carolina and South Carolina were 79,643 GWh in 2016 [U.S.

Energy Information Administration Form 861 Data, Table 10
(https://www.eia.gov/electricity/sales revenue price/index.php)].

? The Merger Settlement with SACE, South Carolina Coastal Conservation League, and Environmental
Defense Fund calls for annual energy savings of at least 1% of prior-year retail sales beginning in 2015
and cuinulative savings of at least 7% over the period from 2014 through 2018. The Merger Settlement
was approved by the Public Service Commission of South Carolina (*PSCSC”} in Docket No. 2011-158-

E.

Direct Testimony of Chris Neme Docket No. E-7, Sub Ii 64 May 22,2018
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particularly the Company’s recent launch of a midstream channel for promoting

non-residential HVAC, lighting, food service, and IT measures.

That said, I also have some over-arching concerns about the portfolio:

Too much emphasis.on short-lived savings. About 70 percent of residential
annual savings and 40 percent of the total portfolio savings in 2019 are
forecast to come from DEC’s My Home Energy Report program. Savings
from such behavioral programs are very short-lived, thm:lgh longer than the

one year DEC is currently assuming,.

Inadequate promotion of longer-lived major measures or comprehensive
treatment of buildings. The Residential Smart$aver I;Znergy~Eﬂiciénc.y
Program, through which DEC promotés maj dr measures such as heat pumps,
central air conditioners, heat pump water heaters, attic insulation, and duct
sealing, is forecast to I;roduce only about one percent of its total residential

sector savings.

- Insufficient planning to offset what will be a significant loss of

residential-lighting savings potentia.l once ﬂle 2020 federal EISA
efficiency standards go into effect. DEC’s filing does not demonstrate how
the Company will make up for the loss of lighting savings following full
implementation <;f the federal efficiency standards for lightbulbs. DEC’s
over-emphasis on short-term savings and under-emphasis on longer-lived
major measures is a structural problem with the Company’s portfolio.
Greater promotion of longer-lived measures will diversify DEC’s program

portfolio, which will be an acute need following the loss of lighting savings.

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 8
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1 e Need for increased investment in lower-income communities and in
2 programs that reach rental units.

Q: HOW COULD DEC.MODIFY ITS 2019 PORTFOLIO OF PROGRAMS
4 TO ADDRESS THESE SHORTCOMINGS?

5 A: Ihave four recommendations for improvement:

OFFICIAL COPY
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Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 - Page?9

6 e First, DEC should endeavor to improve participation in its Residential
7 Smart$aver program éigniﬁcantly through establishment of a midstream
8 channel for promoting some of the measures through equipment distributors
9 (and possibly retailers and/or other parts of the supply chain), increasing
10 incentives, enhancing marketipg, and/or other means to reach more
11 customers.
12 Second, DEC should coﬁsidcr greater promotion of whole-building retrofits,
13' - including support for both (A) improvements to building envelopes (e.g.
insulation and air leékage reduction); and (B) retrofitting single-family and
15, multi-family buildings that currently have electric-resistance heating with ‘
16 high-efficiency heat pumps. Such efforts could initially be targeted to lower-
17 iﬁcome communities, but should ultimately aim to address all such cost-
18 effective opportunities within the residential sector. One option would be to
19 emulate an Energy Arkansas program that is weatherizing manufactured
20 homes. Another would be to consider a new pilot—progr‘;jlm in Illinois that is
21 promoting heat-pump retrofits 111 eIectric-res?stance-heated multi-family
22 buildings.
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e Third, DEC should build on recent success and progress in promoting
efficiency measures for business customers through the rhidstrelam channel of
ifs non-residential Smart$aver prescriptive rebate program. DEC’s current
forecast that lighting savings will be reduced to half in 2019 of what they
were in 2017 raises questions abouf whether the Cdmpany is planning to
make some unfortunate changes to one of its best-performing programs. It
should instead be endeavoring to increase these savings.

e Fourth, DEC should assess the potential to reduce the number of customers
who opt out of its programs by improving business customers’ understandiﬂg
of its programs and/or improving the designs of its programs to make them

more attractive to such customers.

HOW DO YOU RECOMMEND THAT THE UTILITIES COMMISSION
ADDRESS YOUR RECOMMENDATIONS? '

Both the EM&V issues and the efficiency-portfolio design issues that I raise are
complicated and would probably best be addressed, at least initially, througfl in-
depth discussions between the utilities and other parties, with solutions ultimatély
brought back to the Utilities Commission. Thus, I recommend that the Utilities
Commission refer the issues to the DEC Collaborative_, with a reéuirement that

DEC report back on decisions in their 2019 Rider proceeding. Note that this may

require more intensive engagement between DEC and other parties than has

historically been the case, or than is even possible through quarterly
Collaborative meetings alone. However, my experience with collaboratives in

other jurisdictions suggests that this can be accomplished by establishing

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 10
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subcommittees or working groups that meet as often as required to reach
resolution on specific issues and to identify any points of disagreement that

cannot be bridged.

III. DEC’s Energy-Efficiency Savings Estimates

WHAT IS YOUR UNDERSTANDING OF HOW DEC ESTIMATED
SAVINGS FOR ITS EFFICIENCY PROGRAMS IN THIS PROCEEDING?

DEC witness Evans explains that the Company épplied the EM&V Agreement

developed by DEC, SACE, and Public Staff, and approved by the Commission in

November 2011, in Décket No. E-7, Sub 979. AsI understand it, that agreement

essentially states that:

» The Company uses “initial estimates” of savings — i.e. estimates developed
from sources other than direct impact of evaluation of its proéra.ms in the
Carolinas — until such impact-evaluation results are available;‘

. ‘Once the first set of impact-evaluation results are a;vailable, the Company
uses those results both retrospectively — to adjust past savings estimates based
on “initial estimates” — and prospectively; and -

o  When any subsequént impact-evaluation results become available (i.e., from
the second or third or subsequent evaluation of a program), spch subsequent

evaluation results are only applied prospectively.

These principles apply to all programs except for the Non-Residential Smart$aver

Custom Rebate Program and the Low-Income Energy-Efficiency and

Weatherization Assistance Program.

Direct Testimony of Chris Neme Dacket No. E-7, Sub 1164 May 22, 2018 Page 11
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IS THIS A REASONABLE FRAMEWORK FOR ESTIMATING
SAVINGS? '

Yes. This is a well-conceived framework, particularly in the context of policies
that compensate the utility for lost revenues and provide shareholder incentives
based on estimates of economic net benefits. As long as the program impact
evaluations follow industry standards and are sufficiently rigorous, it ensures that
all lost revenue and shareholder incentive payments are ultimately based on local
evaluation of efficiency-program impacts.

There are trade-offs inherent in policy choices between EM&V requirements,

- particularly regarding retrospective application (or not) of EM&V results. Atone

extreme, retrospective application of all EM&V results minimizes risk to
ratepayers of paying for results that did not occur, though they can also end up
pa;ying,mo.re than expected if results are better than expected. At another
extreme, only applying EM&V results prospectively rewards utilities for
performance relative to plans. Since they cannot control how some efficiency -
measures perform in the field (other than in limited cases such as custom business
measures), limiting application of EM&V results to future programs ensures that
shareholder incentives are baéed on performance uji;ilities can‘control. The
approach developed for DEC is a defensibie middle ground between these two
ends of the spectrum. It seems particularly reasonable given that shareholder
incentives are based on estimated net economic benefits to the system rather than
to achievement of specific savings targets which were established under a fixed

set of planning assumptions.

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 12
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HAVE YOU FOUND THE IMPACT-EVALUATION STUDIES
SPONSORED BY DEC TO FOLLOW INDUSTRY STANDARDS AND BE
SUFFICIENTLY RIGOROUS?

While I have not reviewed every detail of each of the program-evaluation studies
filed by DEC in this proceeding, my high-level review suggests that they have
generally been conducted professionally, using appropriate methodologies and

with sufficient rigor.

: - BASED ON YOUR REVIEW, ARE YOU IN A POSITION TO ENDORSE

THE SAVINGS ESTIMATES PUT FORWARD BY DEC IN THIS
PROCEEDING?

No, but not because I have reason to think that there are widespread problems.

Such a thorough review is beyond the scope of my engagement with NC Justice

Center, et al., and would take more time and resources than I could devote to this -

case. It would be a less burdensome task to undertake such a review, however, if

DEC or the State as whole made use of a Technical Reference Manual (“TRM™).*

1.  Value of Technical Reference Manual (TRM)

WHAT IS A TRM?

A TRM publicly documents all current estimates of efficiency-measure energy-
savings, peak-demand savings, other fuel savings, savings life, incremental costs
and, other related assumptions — as well as references for the sources of each
assumption. When evaluation studies suégest that an as‘-.sumption needs to be

updated, the TRM is also updated. This typically takes place annually. TRMs

- also sometimes document protocols and/or EM&V methods that should be used

* Note that in some jurisdictions, this is called a Technical Resources Manual instead of Technical
Reference Manual. :

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 13
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to estimate savings from custom projects for which prescriptive assumptions are

not appropriate.

WHAT IS THE VALUE OF A TRM?
TRMs provide a single reference that regulators and other parties can use to
lt
ensure that utility savings estimates are based on the correct assumptions. They

also provide transparency for regulators and other parties regarding the basis for

all utility-savings estimates, as well as other key inputs to cost-effectiveness

.calculations. That makes it easier for all parties to identify quickly when key

assumptions may be outdated and/or when targeted evaluation activity may be
needed to update assumptions. That includes assumptions, such as savings life
and incremental cost, that are often not addressed by impact evaluationg. Such
assumptions are important inputs to cost-effectiveness calculations and

shareholder-incentive calculations.

DO MOST STATES HAVE A TRM?

Yes. In my experience, the vast majority of states — especially those with fairly '
robust efficiency-program offerings — have TRMs. For example’, in the South
there are TRMs currently in use in Arkansas (currently on their seventh
iteration),” New Orleans (currently on its first iterat-ion),6 Texas (currently on its
fifth iteratiop)j and by TVA (currently on its seventh iteration).8 TRMs hz?.ve
also been developed and used by utilities in Illinois, Indiana, Michigan, Ohio,

Pennsylvania, Missouri, New Jersey, other mid-Atlantic states, New York, the

OFFICIAL COPY
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3 http:/fwww.apscservices.info/EEInfo/TRMv7.0.pdf.

. % No on-line link is available.
7 htp://www.texasefficiency.com/index.php/emv.
§ hitps://www.tva.gov/Energy/EnergyRightSolutions.
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New England states, the Pacific Northwest states, California, and at least half a

dozen other states.’

2. My Home Energy Report Program Savings Life

Q: WHAT IS YOUR UNDERSTANDING OF DEC’S ASSUMPTION
REGARDING THE LIFE OF SAVINGS FROM ITS MY HOME ENERGY
REPORT PROGRAM?

A: DEC is assuming that the savings from this program last one year.!?

Q: WHAT ARE THE IM?[;LICATIONS OF THAT ASSUMPTiON?
DEC assumes that in each year, in addition to sometimes reaching new
participants, it needs to “re-reach” the previous year’s partipipants in order to
reacquire saving's procured the previous year, which are assumed 'to have
“gxpired.” Thus, each year, DEC counts the savings _from all. program
participants, regardless of the year in which they started participating, as part of

its estimates of the new annual savings it is producing each year.

Q: IS THAT A REASONABLE ASSUMPTION?
A Probabiy not. A number of studies of residential behavior programs have shown
that savings produced from a given year of program delivery do not expire after
* one year if the program is stopped. Instead, a sigm'ﬁcant portion of the savings
will persist into the years following program termination, though the amount that
persists declines over the course of several.years. One commonly referenced -

study suggests that, on avérage, savings achieved during a program year decay

® For a list of jurisdictions with TRMs as of a year ago see U.S. Department of Energy, SEE Action
Guide for States: Guidance on Establishing and Maintaining Technical Réference Manuals for Energy
Efficiency Measures, Evaluation, Measurement and Verification Working Group, June 2017
(hitps://www4 eere.energy.gov/seeaction/system/files/documents/TRM%20Guide_Final 6.21.17.pdf).
% Evans Exhibit C, p. 70 of 138.

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, -20'18 Page 15
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(or decline) by about 20 percent every year following program termination.'’ As
Figure 1 illustrates, that would mean tﬁat 80 percent of the program-year savings
persist into the first year following program termination, 64 percent persist into
the second year following program termination, 51 percent persist into the third

year following program termination, etc.

Figure 1: Home Energy Report Savings Persistence 20 Percent Annual

Decay Rate'

120% Post treptment savings
= Tl 100 |[¢— {veaes 2-5) with annual - —|
EOW00% ' gecay rateé of 20%
B _goy B0
B 0% 8 51 ,_
= ‘ 41
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T T - ' _
1 2, 3 4 5
Yaar '

Q: DO ANY OTHER JURISDICTIONS ADJUST SAVING ASSUMPTIONS

TO ACCOUNT FOR THIS UNDERSTANDING OF SAVINGS
PERSISTENCE FROM RESIDENTIAL BEHAVIOR PROGRAMS?

A:  Some states have adjusted the way that they estimate savings from such

programs. For example, the Illinois TRM now requires electric utilities in the
state to assume that 80 percent of savings achieved in a program-participation

year persist into the first year following program termination, 54 percent into the

! Khawaja, Sami and James Stewart, Long-Run Savings and Cost-Effectiveness of Home Energy Report
Programs, published by The Cadmus Group, Inc., Winter 2014/2015 (http:/www.cadmusgroup.com/wp-
content/uploads/2014/11/Cadmus_Home Energy Reports Winter2014.pdf). -

12 This is a copy of Figure 3.from the Cadmus paper.

Direct Testimo.ny of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 16
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second year, 31 percent into the third year and 15 percent into the fourth year."
Thus, if a utility measures annual savings of 100 kWh per participating customer
each year, it can only claim 20 kWh of new incremental annual savings in the

second consecutive year of delivery to the same set of customers.'?

Q: CAN THAT APPROACH TO ACCOUNTING FOR THE PERSISTENCE
OF SAVINGS FROM RESIDENTIAL BEHAVIOR PROGRAMS AFFECT
PROGRAM-DELIVERY STRATEGY? )

A:  Yes, it can, for a couple of related reasons. First,‘it significantly reduces the
amount of new annual savings a utility can count from repeat participants towards
any annual savings goals. And because the cost of the program per participant
does not change, the cost per unit of new annual savings from repeat participants
goes up considerably. That, in turn, at least has the potential to make program
delivery to repeat pgrticipants comparatively more exi)ensive per new annual
kWh saved than other programs to which efficiency portfofio budgets can be
allocated. Second, it can even render it not cost-effective to deliver the program
to repeat participants.

As aresult, it may make sense to adjust program deéign and delivery strategy.
One option is to rotate delivery of residential béhavior programs to different sets
of customers each year, and not return to a group of customers until at least three

or four years have passed since they were last treated. That is the strategy that

" Illinois TRM Version 6.0, Volume 4, p. 9

(httpVilsagfiles org/SAG _files/Technical Reference Manual/Version 6/Final/IL.-

TRM_Effective 010118 v6.0 Vol 4_X-Cutting Measures_and_Attach_020817_Final.pdf).

" Unless savings per customer increase, which they sometimes do after more than one year of
participation. For example, if average savings per customer were 100 kWh in the first year and grew to
120 kWh in the second year, the utility could claim 40 kWh of new incremental annual savings per
répeat participant, or the difference between the 120 kWh measured in the second year and the 80 kWh
that would have persisted into the second year had the program not been offered again to the same
customers. )
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Ameren Illinois has adopted for its 2018-2021 plan. There are undoubfedly other
options that merit consideration as well.

ARE YOU SUGGESTING THAT DEC NEEDS TO CHANGE ITS
ASSUMPTION OF A ONE-YEAR LIFE FOR SAVINGS FROM ITS MY

HOME ENERGY REPORT PROGRAM, WITH ATTENDANT CHANGES
IN THE AMOUNT OF NEW SAVINGS IT COUNTS EACH YEAR?

I think it likely that it will be appropriate to change that assumption. However, |
would recommend that more analysis .bf:‘, done, coﬁsidering the applicability of
the results of other studies’ estimates of savings decay/persist'e'nce to DEC’s
program, before making any specific changes. It may also be appropriz‘ite to stop
delivering the program for a set of participants and to perform an evaluation of
savings pérsistence over time for thlose participants to refine any assumption
changes. Finally, it will be important to consider whether and the extent to which
any change in assumption regarciing measure life — as well as other concerns I
discuss further below — supports changes to program-emphasis and delivery

strategy. This 1s an issue that the Utilities Commission may wish to refer to the

DEC Collaborative for discussion, analysis, and ultimately recommendations on

“how to proceed.

3. EISA Impact on Residential Light Bulb Savings Life

WHAT MEASURE-LIFE ASSUMPTION IS DEC USING FOR
RESIDENTIAL LED LIGHT BULBS ITS PROGRAMS ARE
CURRENTLY PROMOTING?
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A:  Based on the evaluation report for DEC’s Free LED program, it appears as if

DEC is assuming that most LED light bulbs have an average life of about 12

years."

Q: IS 12 YEARS A REASONABLE ASSUMPTION FOR THE MEASURE
LIFE OF AN LED LIGHT BULB?

A:  Depending on the specific LED products DEC is promotin'g, 12 years could be a
reasonable assumption for the equipment life of the bulbs, or how long the LED
light bulbs will physically last. However, at least for most LLEDs, it is not a
reasonable assumption re_:gérding the average llife of the first-year savings _ ie.,
the savings life. Put another way, multiplying the first-year savings of a standard
LED by its- assumed 12-year measure life will be produce an unrealistically high
estimate of lifetime savings for the measure. | |

Q: WHY IS THE SAVINGS LIFE SHORTER THAN THE EQUIPMENT
LIFE?

A: Formost meaﬁures they are the same. But they can be different in cases in ;Nhjch
the equipment life of the efficiency measure and the equipment life of the
baseline measure being replaced or displaced are different. That is the case with
LED light bulbs.

An LED light .bulb that is purchased today — or next year — is assumed to be
purchased instead of a halogen light bulb, The electricity savings produced by an

LED in its first year of operation will therefore be equal to the difference between

1> A 12-year life is the assumption for between 85% and 90% of the light bulbs DEC is forecasting for its
2019 Residential Energy Efficient Appliances and Devices program in North Carolina. The remaining
bulbs have an assumed measure life of 15 years (DEC confidential response to SACE et al Data Request
2-3b}. Though the underlying data source for this analysis was from a spreadsheet marked
“confidential” by DEC, counsel for the Company has confirmed that no confidential material is included
in my summary of the average usefiil life of lighting measures.
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its elccfcricity consumption and that of the halo geﬁ that would have otherwise
been purchased and installed. In addition to consuming less energy, LEDs last a
lot longer than halogens. Depending on the product and other factors, it can be
reasonable to assume that LEDs last an average of 12 years. In contrast, halogens
that are replaced by LEDs typically last only a year or two.'® Thus, in the
baseline scenario, the customer would be buying a new light bulb roughly every
year or every other year, for as long as the baseline product remains a halogen
bulb. If it were reasonable to assume that the baseline product would remain a
halogen bulb for the next li years, the savings in each of the next 12 years of the
LED e-quipment life would be the same as in the first year. In that case, the LED
savings life would be equal to the LED equipment life. But that is not a
reasonable assumption for standard LEDs because federai efficiency standards
under the Energy Independence and Security Act (BISA) that will go into effect
in 2020 will effectively require all new general service, screw-based. lamps — i.e.,
thosé that “standard LEDs” would replace — to-be as efficient as compact
fluorescent light bulbs (CFLs). Thus, the émnual savings estimated for standard
LEDs will decline signiﬁcantiy starting in 2020. Put another way, rather than
assuming that the current annual savings of an LED will last 12 years, the annual
savings for an LED installed in 2017 should only have. been assumed to continue
at the 2017 level for three or four years, followeci by eight or nine years of much

lower levels.of savings."” Similarly, for a standard LED light bulb installed in

' Based on review of a variety of screw based halogen light bulbs for sale from Home Depot
(https://www.homedepot.com/s/halogen®25201light%2520bulb?NCNI-5).

' Similarly, for a standard LED installed in 2019, the current annual savings estimate would be
appropriate for only one or two years, followed by 10 or 11 years of much lower levels of savings. And
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2019, the cﬁrrent' annﬁal savings estimate may be appropriate for only the first
year or two of the LED bulb’s physical life, with lowér savings assumed for the
remaining 10 or. 11 years. -

Q: IS THAT KIND OF ADJUSTMENT APPROPRIATE FOR ALL LED |
LIGHT BULBS?

A:  No, this kind of adjustment is only appropriate for. the kinds of light bulbs that are
governed by the EISA product-efficiency standards. That means all of what are
commonhly known in the indpstry as “standard LEDS,” particularly “A-Line
LEDs,” but also likely directional and decorative lamps that are included in a
recently expanded deﬁnition of “general service lamp” adopted by the U.S.
Department of Energy. bEC’s programs may include savings from both LEDS
that are covered by EISA and LEDs that are not. The savings from the LEDs not
covered by EISA would be unaffected by the shifting baseline efficiency

-associated with EISA. I'do not know what ﬁaction of the LED light bulbs
promoted by all of DEC’s programs fall into each categc;ry, though at flrstAblush
it appears as if all of the bulbs proposed to be promoted in 2019 through its
Residential Energy Efficient A‘ppliances and Devices program will be affected by
EISA." |

Q: 1IS THE KIND OF ADJU STMENT TO STANDARD LED SAVINGS LIVES

THAT YOU ARE SUGGESTING CONSISTENT WITH NATIONAL BEST
PRACTICE?

the savings for any standard LED installed in 2020 or later will be much smaller in every year of its
operation (i.e. requiring a lower first year savings value as well as lower savings in subsequent years).

% Based on my review of product types listed in DEC’s Excel attachment to its confidential response to
SACE 2-3b.
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A:' Yes. This is kind of savings adjustment was recommended a couple of yeats ago
by the national “Uniform Methods Project,” a national effort designed to bring
best practice consistency to energy-savings estimation and evaluation:

Bulbs expected to be in use in 2020 and beyond will be affected by the
EIS4 backstop provision mentioned in Section 1. The life cycle savings
of CFLs, therefore, should either terminate for any remaining years in
the expected life beginning in mid-2020, or be substantially reduced
afier 2020 to account for the backstop provision. Similarly, the life
cycle savings for LEDs should incorporate this upcoming baseline
change. 19

Q: ARE THERE OTHER STATES THAT MAKE SUCH SAVINGS

ADJUSTMENTS FOR STANDARD LEDS STARTING IN OR AROUND
20207 '

A:  Yes. Illinois is an example of a state that rr.lakes this adjustment. The Illinois
TRM explains the LED “nﬁﬁ-life baseline adjustment” as follows:
During the lifetime of a stahdar;i Omnidirectional LED, the baseline
incandescent/halogen bulb would need to be replaced multiple times.
Since the baseline bulb changes over time (except for <300 and
>2600+ lumen lamps) the annual Savingshclaim must be reduced

within the life of the measure to account for this baseline shift.

¥ Dimetrosky, Scott, Katie Parkinson and Noah Lieb, “Chapter 21: Residential Lighting Evaluation
Protocol,” The Uniform Methods Project: Methods for Determining Energy Efficiency Savings for
Specific Measures, published by the National Renewable Energy Laboratory, February 2015,
http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter2 1 -residential-lighting-evaluation-

protocol.pdf.

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 22

OFFICIAL COPY

Jul 12 2019



10
11
12
13
14

15

Direct Testimony of Chris Neme

For example, for 60W equivalent bulbs installed in 2014, the full
savings...should be claimed for the first six years, but a reduced
annual savings (... [initial first year energy savings]...multiplied by the

adjustment factor in the table below) claimed for the remainder of the

measure life.”’

__ , LED Delts Watts || DeltaWatts | . idLife
Minimum || Maximum ] : adjustment [made |
lumens || Lumens [ ‘Y2tege || 2013-2019 | Post2020 o 2620)10 |
' (Wattseg) || (wattsEE) | (Wattsgr) | T e
first year savings
37.2 318 - 83 ©23.8%
1050 1489 231 29.9 5.1 17.1%
750 1049 16.4 26.6 26 13.5%
7310 749 96 194 21 10.8%

As one can see from the table, the portion of initial LED sa\“rings that no longer
apbly after 2020 varies by lamp light output level. The averaée remaining
savings across the four categories shown is 16 perceﬁt, representing an 84-
percent reduction from pre-2020 annual savings levels. |

The Arkansas TRM uses the same conceptual approach, but with slightly
different assumptions. Specifically, it assumes that the baseline shift for standard
LEDs does not change until 2022 instead of after 2020, so it assumes that there

are a couple more years of the higher levels of savings and a couple fewer years

? Tlinois Statewide Technical Reference Manual for Energy Efficiency, Version 5.0, Volume 3:
Residential Measures, Final; + February 11" 2016; effective June 1%, 2016; p- 261,

http://ilsagfiles.org/SAG_files/Technical Reference Manual/Version 5/Final/Il.-

TRM _Effective 060116_v5.0_Vol 3_Res 021116 Final.pdf.f
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of lower levels of savings.?! That difference is a function of. different
assumptions regarding the average life of a current baseline halogen lamp.
Q: WHAT ARE THE IMPLICATIONS OF ACCOUNTING FOR THIS EISA-

DRIVEN BASELINE SHIFT WHEN ESTIMATING SAVINGS FROM
LED LIGHT BULBS?

A:  The EISA-driven baseline shift, by deﬁnitipn, cioes not affect estimated first year
savings ﬁ‘OII-l LEDs, at least not until 2020 when the prohibition on sale of
products not meéting EISA standards goes into effect. However, because it
affects estimated savings for a significant portion of the assumed physical life of
the average LED governed by such standards, it will reduce estimates of the net
economic benefits of such light bulbs. |

Q: ARE YOU SUGGESTING THAT ANY PART OF DléC’S APPLICATION

IN THIS PROCEEDING BE ADJUSTED TO ACCOUNT FOR SUCH
IMPACTS?

A:  No. There are several issues that would need to be worked out in detail before
making adjustments to DEC’s economic net benefit calculations, including the
nature of the specific baseline shifts to be made, assumptions regarding the
products for which.they should be made,” assumptions regérding the assumed

. life of the average halogen baselinf-: lamp being displaced today (the longer the

halogen life, the longer the average period before the baseline shift occurs), etc.

2! Arkansas Public Service Commission, Arkansas Technical Reference Manual, Version 7.0, Approved
in Docket 10-100-R, filed 8/31/2017 (http://www.apscservices.info/EEInfo/TRMv7.0.pdf).

*? The U.S. Department of Energy’s expanded definition of general service lamp is being challenged by
some parties. While it appears likely to withstand such challenges, it may be appropriate to assess that
likelihood thoroughly before making definitive decisions regarding the products for which adjustments
should be made. ' :
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That said, this is an important issue for a measure that accounts for a significant
portion of DEC’s estimated annual savings. Thus, as with the issue of the My
Home Energy-Report program savings decay/persistence, the Utilities
Commission should consider referring this issue to the DEC Collaborative for

discussion, analysis, and ultimately recommendations on how to proceed.

IV. DEC’s Efficiency Program Mix '

1. Overview

Q: WHATIS YOUR VIEW OF DEC’S PLANNED ENERGY-EFFICIENCY
PROGRAM PORTFOLIO FOR 2019? - .

A:  There are s.ome admirable elements to the portfolio:

» First, it appears as if DEC is planning to achieve annual savings of 0.95
percent of total annual sales and an even higher percentage of annual sales to
non-opt-out customers — 1.38 percent — in 201 9.2 Though it is possible to
acquire greater levels of cost-effective savings than that, 0.95 percent of total
sales and 1.38 percent of salt;s to non-opt-out customers still represent
significant milestones.

e Second, the efficiency-program portfolio ié very cost-effective, demonstrating
that efficiency pro greims are a least-cost resource for meeting consumers’

electricity needs. Forevery dollar that DEC spends on its programs, it is

2 The Company is forecasting that it will achieve 451.9 GWh.of residential efficiency program savings
and 327.0 GWh of non-residential efficiency program savings for a total efficiency program savings of
778.9 GWh at the generator in 2019 (Evans Exhibit 1, p. 5). Approximately 72.81 percent of those
savings — or 567 GWh — is allocated to North Carolina (Evans Exhibit 5, p. 1). Adjusted for 6.2187
percent line losses (Duke response to SACE 2-6), the North Carolina savings are about 534 GWh at
customers’ meters. DEC’s forecast 2019 sales are 56,057 GWh (Miller Exhibit 6). DEC is forecasting
that business customers with annual sales of 17,253 GWh will opt out of its programs, so sales to non-
opt-out customers will be 38,804 GWh in 2019.
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eliminating the need to spend $2.46 on new power plants, the fuel to run those
power ple_lnts, new power lines, and other investments otherwise needed to
. supply electricity to .inefﬁcient' homes and businesses. This calculation _is

based on DEC’s \estima;t‘ed UCT benefit-cost ratio as reported in Evans
Exhibit 7. DEC’s analysis also suggests that the programs are very cost-
effc;cﬁve under the TRC test (b;aneﬁt-cost rz;tio of roughly 2'to 1).2* Ttis
notable that in just the four years from 201-;1 through 2017 DEC’s efficiency
programs provided enough peak demand savings to eliminate the nee-d for
more than four average-sized natural gas “peaker” power plants.>®

e Third, DEC’s efficiency p)rogram portfolio is fairly broad. That is, it-
promotes a fairly wide range of efficiency measures through a range of
programs that at least theoretically could be accessed a by wide range of
residential and non-residential customers.

e Fourth, I am impressed by the sophistication and aﬂvanced nature of some of

the DEC programs or program elements. In particular, the Company deserves

2 And this is a very coniservative estimate of TRC cost-effectiveness because, as I understand it, DEC’s
application of the TRC test excludes many benefits — including natural gas and other fuel savings, water
savings, and various participant non-energy benefits — that a TRC test should include if it is to assess
properly the cost-effectiveness of the impacts on the utility system plus program participants, which is
the conceptual construct of the TRC (see Woolf, Tim, et al., National Standard Practice Manual for
Assessing Cost-Effectiveness of Energy Efficiency Resources, Edition 1, Spring 2017
(https://nationalefficiencyscreening.org/wp-content/uploads/20 1 7/05/NSPM_May-2017_final.pdf).

%5 The sum of the incremental annual peak savings for each year for all DEC’s efficiency programs other
than the My Home Energy Report program is 298 MW. Since virtually all of the savings from those
progranis had a life of at least four years, that is a reasonable estimate of'the persisting peak savings after
four years. On top of that, the My Home Energy Report program had a peak savings of 79 MW in 2017
(since this is a program that is estimated to have just a one-year life, I only include the peak savings from
2017), bringing the total for the efficiency program portfolio to 377 MW by the end 0f2017. (DEC
confidential response to SACE et al Data Request 2-3b). Though the underlying data source for this
analysis was from a spreadsheet marked “confidential” by DEC, counsel for the Company has confirmed
that no confidential material is included in my summary of annual peak savings. Note that this analysis
is for efficiency programs only; the peak savings from DEC’s demand-response programs are additional
to that amount. According to U.S. Energy Information Administration data, in 2016 DEC had 32
natural-gas-fired combustion turbines, with summer capacities ranging between 42 MW and 160 MW
and an average summer capacity of 86 MW.
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great credit for initiating a new midstream channel to its Non-Residential
Smart$aver Prescriptive program for promoting a range of efficient prdducts
(HVAC, lighting, food service, and IT measures) to business customers. This
is a national state-of-the-art practice.

That said, I do have several concerns regarding the composition of the portfolio

- of programs and, perhaps even more import'antly, the relative contributions of

different programs to the Company’s estimated savings.

WHAT ARE THOSE CONCERNS?

I have several inter-related concerns:

» Too much relative emphasis on programs that deliver only very short-lived
savings.

e Insufficient promotion of long-lived major measures and comp.rehensive
treatment of buildings. This is a corollary to the point above.

¢ Insuofficient planning to offset what will be a significant loss of residential-
li_ghﬁng savings potential once the 2020 federal EISA efficiency standards go
into effect.

e Need for expanded focus on delivering energy-saving programs in lower-
income communities.

Though I express these concerns at the portfolio level, they are most pronounced

for the residential sector.

2.  Short-Lived Savings vs. Longer-Lived Savings

WHAT DO YOU CONSIDER TO BE “SHORT-LIVED” SAVINGS?
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A: IfT had to draw a line, it would be savings from measures with a life of less thap

7 to 10 years. However, I think it is more appropriate to take a more nuanced

view by looking at the mix of savings lives.”®

Q: WHAT IS THE BASIS FOR YOtJR CONCERN REGARDII;TG DEC’S
LEVEL OF EMPHASIS ON SHORT-LIVED SAVINGS?

A:  To begin with, nearly 70 percent of DEC’s residential annual savings and roughly
40 percent of the DEC’s fotal forecast 2019 incremental annual savings are
forecast to come from just its Residential My Home Energy Rep-prt behavioral
program. Those are extremely high percentages.

Second, it appears as if the vast majority of other savings DEC is forecasting to
acquire from the residential sector is lighting savings.*’ As I discussed in the
previous section to this testimony, most residential lighting savings will not
persist past 2020 (or maybe 2021) because of the baseline shift resulting from the
2020 federal EISA efficiency standards.

Finally, data from the American Council for an Energy Efficient Economy’s
(ACEEE’s) 2017 Utility Energy Efficiency Scorecard, which rated the efficiency
performance of 51 utilities across the counﬁ'y, also suggest that the average
savings life of DEC’s efficiency programs is much lower than average.

Specifically, though DEC’s average annual savings was only just below average

* For example, if 60 percent of savings are from measures that have a life of less than seven years, but
most of those have lives of six years, that would be much beiter than if 50 percent of savings are from
measures that have a life of less than seven years, but most of those have a life of one year.

¥ Most of the balance of DEC’s forecast 2019 residential savings are from its Energy Efficient
Appliances and Devices program. Light bulbs likely dominate savings from that program, with roughly

1.6 million free LED light bulbs and 2.1 million lighting measures — mostly light bulbs — rebated through

the “retail lighting” program component in 2017 (Evans Exhibit 6, pp. 8-9 of 126). Energy-efficient
lighting is also a key focus of almost all of the other residential programs targeted to the residential
sector in 2019, For example, 67 percent of the measures installed in the Multi-Family program were
lighting measures (Evans Exhibit 6, p. 53 of 126).
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for the 51 utilities analyzed, ité average lifetime savings was only about half of
the average lifetime savings achieved by the same utilities.”®

HOW DOES THE 40 PERCENT OF TOTAL PORTFOLIO SAVINGS
THAT DEC IS FORECASTING TO ACHIEVE THROUGH ITS

RESIDENTIAL BEHAVIOR (MY HOME ENERGY REPORTS)
PROGRAM COMPARE TO OTHER UTILITIES?

I am unaware of any other investor-owned electric utility (other than DEC’s
affiliated company, Duke Ohio) that is planning to get that much of its total
savings from a residential behavior program. To illustrate ti:lat point, I have
con_lpiled estimates of the percentage of both residential and total savings that
residential-behavier programs provide for 19 electric utilities in the eastern half
of the United States, including nine Southern utilities. Though this is not an
exhaustive'review, I have endeavored to collect data for the largest utilities in
most Southern, mid-Atlantic and Midwestern states. Those estimates are
pr‘ovided in Table 1 below. Where possibie, I have provided planned numbers to
compare to DEC’s plan for 2019; otherwise I have provided actual performance
numbers for a recent year (mostly 2017). None of these utilities come close to
achieving as large a poi‘ﬁon of total electric portfolio sav;mgs from their
Resider;tial Behavior programs as does DEC, which projects that 40 percent of its
overall savings in 2019 will come from My Home Energy Report. In fact, the
average non-DEC utility is getting only 9 pércent of total portfolio electric
savings from its residential behavior programs — less than one-quarter as much as

DEC — and the average of the other southern utilities for which I obtained data is

2 Relf, Grace et al., 2017 Utility Energy Efficiency Scorecard, ACEEE Report U1707, June 2017.
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| even less. Only one utility — Baltimore Gas & Electric — is planning to get even
2 half as much of its savings from its Residential Behavior program as DEC.?
30

3  Table1l: Percentage of Total Savings from Residential Behavior Programs

 Mwh Savings -IBehavior Savings %
T ] %of
' . ) Total
Res. - " All Res. Al ]% of Res.| Savings |

_ ‘ Plan-or Behavior | Sector |Programs, E‘_K_'Sector (Al

Utility o State : | ‘Actual | Year |Program:|Pfograms|AllSectors| Savings | Sectors)
bukeé Energy Carolinas | NC/SC | Plan | 2019 { 312,934 451,520| 778,508] 69% 40%
Entergy New Orleans LA Plan 2019 8,000 19,416 53,894 S 41% 15%
Entergy Gulf States LA Actual | 2017 0 10,419 17,057 0% 0%
Entergy Louisiana LA Actual | 2017 0 18,101 28,456 0% 0%
Entergy Mississippi | MS Actual | 2017 0 13,227 26,294 0% 0%
Mississippi Power MS Actual | 2017 3,421 7,611 18,333 45% 19%
Entergy Arkansas AR Actual | 2017 7,901| 104,051 264,992 8% 3%
SWEPCO AR Actual | 2017 0 12,617 33,667 0% 0%
Geargia Power GA _ | Actual | 2017 12,366 94,119| 375,375 13% 3%
Florida Power and Light FL Actual | 2017 o|" 23,600 71,400 0% 0%
PEPCO MD Plan "| 2019 48,710| 130,189 262,357 37% 19%
Baltimore Gas & Electric MD Plan 2019 138,200| 335,267| 500,267| 41% 28%
PECO PA Plan [2016-20| 304,999| 844,412 2,091,301 36% 15%
All MA Utilities MA Actual | 2016 140,547 723,392| 1,569,661 19% 9%
Commonwealth Edison IL Plan 2018 275,502| 575,606| 1,619,028 48% 17%
Ameren illinois . IL Plan 2018 6,290 92,971 347,176 7%. 2%
First Energy OH Plan |[2017-19| 125,788| 632,302| 1,781,833| 20% 7%
American Electric Power CH Plan 2019 75,000 212,600 611,500 35% 12%
DTE ' Ml Plan 2019 73,668| 291,013 702,850 25% 10%
Consumers Energy Ml Plan 2019 31,442 157,846 479471 20% 7%
Avg of Southern Utilities | Various | Mix Mix ) | 12% 4%
4  |Avgof All Utilities Various . Mix_ | Mix ' | 21% | 9%

Q: YOU TESTIFIED THAT THE AMOUNT OF NEW INCREMENTAL
ANNUAL SAVINGS PRODUCED BY DEC’S MY HOME ENERGY
REPORT PROGRAM MAY BE OVER-STATED. IF THAT PROVES TO
TRUE, AND PERSISTENT SAVINGS WERE INSTEAD ACCOUNTED

0o ~1 N W

2 The 28 percent provided in the table for BG&E includes only efficiency programs designed to
promote efficiency actions by customers. BG&E also gets significant customer savings from
conservation voltage regulation, which I did not include in the total savings into which I divided their
residential-behavior program savings. If CVR savings were included, the BG&E average would drop to
21 percent. :

30 All values are from publicly available sources, either filed utility plans or utility annual reports.
Specific references are available upon request.

o
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FOR, WOULD THAT ELIMINATE YOUR CONCERN ABOUT TOO
MUCH OF THE COMPANY’S SAVINGS BEING SHORT-LIVED
SAVINGS?

No. Though it is true that such an adjustment would reduce the percentage of
annual poﬂfoiio savings comjhg from the My Home Energy Report program, this
isn’t just an accounting issue. As I note above, I'have a corollary concern that
DEC is not acquiring enough longer-lived savings. Moreover, if the My Home
Energy Report annual savings declined because it was determined to be mor;e
appropriate to account for persiétence of savings from participants over multiple
yearé, DEC would need to acquire additional savings from other measures and
programs in order to get back up to (or exceed) the 1.0 percent of prior-year séles
target. Those additional savings should ideally come from longer-lived measures
because the); provide more lasting benefits both to consumers and to the utility

system.

CAN YOU GIVE EXAMPLES OF THE KINDS OF ADDITIONAL
LONGER-LIVED SAVINGS DEC COULD ACQUIRE IN THE
RESIDENTIAL SECTOR? '

:  I'wouldbegin by suggesting efforts to increase significantly the number of

customers participating in rebate offers for high-efficiency heat pumps, central air

conditioners, heat-pump water heaters, pool pumps, attic insulation, air sealing,

and duct sealing. There should be significant savings potential from these

measures as they address the largest electricity end-uses in homes. However,

DEC’s Residential Smart$aver Energy Efficiency Program — the program through

which all of these measures are promoted — is forecast to produce only about one
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percent of the Company’s annual residential savings in 2019. Participation rates
for these measures could potentially be increased in a variety of ways. In short,
though DEC includes many of the major res_idential measures with big savings
potential in its program, it is not getting nearly enough uptake or participation
with those measures. Perhaps most notably, they could be dramatically increased
by moving some of the measure incentives (e.g., those for heat pumps, central air
conditioners, and heat pump water heaters) upstream to distributors, as the
Company has recently done for a number of non-residential prescriptive
incentives. Ultilities that have made such transitions have achieved dramatic
increases in participation. For example, United Illuminating in Connecticut saw a
more than six-fold increase in participation in its heat pump water heater rebates
when it moved rebates upstream to distribu.tors.31 Changes in rebate levels,
marketing strategies, paperwork requiremen;[s, options for ﬁnanciqg investments
(for example, through on-bill financing), and/or other program elements may also
enable increases in participation. ‘

In addition, the Company could increase longer-lived savings through greater
promotion of whole-building retrofits, for residential and potentially small
business customers too. Such whole-building retrofits should include both (A)
improvements to building envelopes (e.g. insulation and air leakage reduction),

and (B) retrofitting efficient heat pumps in single-family and multi-family homes

3! Jennifer Parsons (UI, SCG and CNG), “Energize Connecticut Upstream Residential HVAC Program,”
presented at the 2015 ACEEE National Conference on Energy Efficiency as a Resource in Little Rock,
Arkansas, September 2015

(http://aceee.org/sites/defaunlt/files/pdffconferences/eer/2015/Jennifer Parsons Session4A EER15 9.22,

15.pdf).

Ry
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currently using inefficient electric-resistance heat. There may be quite a large

number of such inefficiently electrically heated housing units.**

Q: CANYOU GIVE EXAMPLES OF THE KINDS OF ADDITIONAL
LONGER-LIVED SAVINGS DEC COULD ACQUIRE IN THE NON-
RESIDENTIAL SECTOR?

‘DEC reports that in 2017, incentive payments in its prescriptivé rebate program
increased (relative to 2016 levels) by 69 pefcent for lighting, 24 percent for
pumps and motors, 71 percent for process equipment, and five percent for HVAC
equipment.®® One key reason for the growth is the increased interest in LED
lighting, which is likely tied to both fast improving product quality and declining
costs. Another key to the increase was improvenients to the midstream channel
through which 56 percent of program savings were processed in 2017. Absent
any changes to the program to dampen participation, I would expect participation
and savings to increase further in the future as LEb lighting products become
even more attractive and as distributors® comfort with the rrﬁdstream channel
continues to increase. However, it appears as if DEC is actually forecasting a
nearly 50 percent decline in lighting savings from this program — from 230 GWh

in 2017 to just 123 GWhin 2019.

21 do not have statistics specific to DEC’s North Carolina service territory. However, 62 percent of
North Carolina homes use electricity as their primary heating fuel [U.S. Census, Selected Housing
Characteristics, 2012-2016 American Community Survey 5-Year Estimates
(https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?sre=bkmk)]. Census data
also suggest that more than half of electrically heated homes in the South Atlantic region rely upon some
form of electric-resistance heating system, whether a furnace, electric baseboard, or portable electric
heaters (U.S. Energy Information Administration, Residential Energy Consumption Survey, Table.
HC6.8: “Space heating in homes in the South and West Regions, 2015”
(https://www.eia.gov/consumption/residential/data/201 5/#sh)).

# Evans Exhibit 6, p. 77.
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In addition, customers responsible for approximately half of DEC’s forecast |
commercial and ihdustrial sales have opted out and/or are forecast to opt out of
its efficiency programs for 2019. In my experience, business customers opt Oilt
of efficiency-program offerings (whén they have the option) for a Variéty of
reasons. Some of those reasons are outside the control of the utility. Others are
not. For example, some business customers opt out because they do not feel that
the utility’s efficiency-program offerings adequately address their needs.
Sometimes this feeling is a function of the business customer not fully
understanding the efficiency programs that the ufility offers. Other tirnés, )
business customers have legitimate concerns about the structure a'nd nature of
available ‘program designs. I cannot speak to the extent to-which either of those
issues exists with respect to DEC’s programs. ﬁowever, if DEC could improve
awareness of how its programs can help business customers while also improving
its offerings to better serve customers that are otherwise inclined to opt out, the
Company could tap into another source of substantial energy savings; Many of
these savings would likely be long-lived and very cost-effective and would
further reduce the amount of more expensive supply-side resources the Company
would need to procure.

I understand that last year the Utilities Commission instructed DEC to explore
how it could reduce opt-outs. DEC witness Evans very briefly discusses this
issue in his testimony, simply étating that the Company continues to assess ways

to improve is non-residential programs and to use its Large Account Management

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22,2018 Page 34

OFFICIAL COPY

Jul 12 2019



~1 SN

10
11
12
13
14

15

16
| 17
18
19
20
21
22

23

. . . 4
Team to ensure customers are aware of product offerings and opt-in windows.?

However, a more extensive and structured approach to assessing options for
decreasing opt-outs — perhaps including a formal study involving solicitation of
feedback from those customers who have opted out (to the extent that has not yet

been undertaken) — may be appropriate.

3.  Preparing for the Impact of the 2020 EISA Federal Lighting Efficiency
Standards

WOULD THESE KINDS OF CHANGES TO THE COMPANY’S

- PROGRAM PORTFOLIO THAT YOU HAVE IDENTIFIED ADDRESS

YOUR CONCERN REGARDING THE COMING 2020 EISA
STANDARDS AND THE NEED TO REPLACE RESIDENTIAL
LIGHTING AS A SIGNIFICANT SOURCE OF ENERGY SAVINGS?

Yes. The kinds of program additions, changes, and enhancements I have

suggested should not only lead to longer-lasting savings and benefits, but also

- help diversify the sources of DEC’s energy savings.

: WHY IS SUCH DIVERSIFICATION IMPORTANT?

As I noted earlier, the 2020 EISA standards are going to eliminate much of the

residential energy savings that appears to currently make up a large majority of

- DEC’s non-behavior program savings in the residential sector. There is unlikely

to be a single measure or even a single program that, by itself, could fill the
“savings gap” that EISA will create — at least not in the residential sector. Thus,
it is important that DEC consider several different new programs and/or changes

to existing programs that may collectively fill the gap.

3 Evans testimony, p. 34, lines 13-19.

Direct Testimony of Chris Neme Docket No. E-7, Sub 1164 May 22, 2018 Page 35

OFFICIAL COPY

Jul 12 2019



9
10
11

12

13
14
15
16
17
18
19
20
21
22
23

24

IS IT IMPORTANT THAT SUCH DIVERSIFICATION EFFORTS BEGIN
SOON?

Yes, it is very important. 2020, when the new lightbulb standards go into effect,

is only two years away. Depending on the program and market, it can take a year

or two to launch new initiatives and then begin to gain significant traction in the

market with them. Thus, the Company should be ramping up efforts now to

acquire other important sources of savings.

4. Equitably Serving Lower Income Communities

WHY IS IT IMPORTANT FOR DEC’S ENERGY-EFFICIENCY
PROGRAM PORTFOLIO TO INCLUDE AN EXPANDED FOCUS ON
LOW-INCOME COMMUNITIES? '

There ate at least three related reasons. The first is equity. Low-income
customers are generally less likely to participate in programs marketed to the
residential sector as a whole because such programs usually offer financial

incentives to defray, but not totally eliminafe, the incremental cost of efficiency

~ measures. Low-income customers rarely have the financial means to make any

contribution to efficiency-measure costs. They can also be more likely to be

" renters, who face greater barriers to efficiency program participation than home

owners. Second, low-income customers need energy-efficiency improvements

‘more than other customers. This is because the portion of their income devoted

to paying for energy tends to be much higher than for non-low-income customers.
In additidn, because of their limited ineans, paying their energy bills can foree
trade-offs with other necessities of life like food and health care. Finally, because

of their financial constraints, low-income households are generally more likely to
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have problems paying their bills. DEC, like all utilities, incurs costs managing
rclationshi;;s with customers with bill-payment problems. To the extent that low-
income efficiency programs can lower such costs, there are added utility-system
benefits that do not accrue to other programs (at least not to the same level).

Q: WHY DO RENTERS FACE GREATER BARRIERS TO EFFICIENCY
PROGRAM l;ARTICIPATION THAN HOME OWNERS?

A: Inrental properties (including in multi-family buildings) in which tenants pay the
energy bills, there is what is commonly known as a split-incentive problem. |
Specifically, the party who incurs the costs of making any major investments in
building envelop, HVAC, and appliance-efficiency measures — the landlord — is
different than the party who will see the resulting savings on their energy bills —
the tenant.

Q: COULD ANY OF THE IDEAS YOU PUT FORWARD IN YOUR
TESTIMONY FOR INCREASING LONGER-LIVED SAVINGS ALSO BE

TAILORED TO ADDRESS THE NEEDS OF LOWER INCOME
CUSTOMERS?

A: Yes. For example, a new residential, whole-building retrofit program could be
targeted first to electrically heated low-income neighborhoodse}5 and/or offered
with a tiered incentive structure, with income-eligible customers receiving the
retrofit services for free when necessary o enable them to participate.®

Depending on capabilities, relationships, and other factors, such a program could

35 Although for equity reasons, there would be value to initially targeting such a program offering to
electrically heated low-income customers, such a program should ultimately aim (over time) to address
all cost-effective oppoitunities for all customers, regardless of income.

%8 There can be situations, particularly in the case of multi-family buildings, where it may not be
necessary to offer efficiency upgrades for free (e.g., where building owners are paying the energy bills
and/or when building owners see enough value in lowering energy costs, reducing turnover rates, etc.,
that they are willing to bear a portion of the cost). ~
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even be delivered on DEC’s behalf by community action agencies (CAAs) that
already perform low-income home retrofits using federal and/or state dollars.
DEC has experience with this kind of partnership following its investment in the
Helping Horne Fund.*” I recommend that the Commission direct the

" Collaborative to analyze the Helping Home Fund for cost-effectiveness and
determine whether any aspects of the program could serve as a model for an

. additional DSM/EE program offering.

" There are a variety of other options that could also be considered. Later this year,
Commonwealth Edison will launch a pilot program promoting heat-pump
refrofits exclusively in electric-resistance-heated, low-income, multi-family
buildings in the Chicago area.®® Entergy Ar}{ansas is currently running a
proéram weatherizing manufactured homes, 37 percent of which were occupied
by low-income households and another 29 percent either “likely” to be or
“potentially” low-income.* Thé.t program had a remarkable 8.56-to-1 TRC
benefit-to-cost ratio in 2017. These programs could be models for similar future
DEC initiatives.

5. I;rocess for Consideration of New Program Ideas

Q: ARE YOU SUGGESTING THAT THE UTILITIES COMMISSION
REQUIRE DEC TO LAUNCH SPECIFIC NEW EFFICIENCY
PROGRAMS IN THE AREAS YOU HAVE IDENTIFIED?

37 CN Ex. 2, Helping Home Fund Report.
* Jllinois Commerce Commission, Order, Docket 17-0312, September 11, 2017
s://fwww.icc.illinois.gov/docket/files.aspx?no=17-03 12&docld=256554).

_ % Energy Arkansas, Arkansas Energy Efficiency Program Portfoho Annual Report, Docket No. 07-085-

TF, 2017 Program Year, May 1,2018
(http://www.apscservices. mfofEEInfo/EERep orts/Enterpy%6202017.pdf).
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A:  No. Before a commitment to new program design or even a significant change to
an existing program design is made, one would need to: flesh out thé details of
the proposed approach; assess the market; estimate likely participation and

savings; develop a specific budget; and conduct a cost-effectiveness analysis.40

.Q: WHAT DO YOU SUGGEST THE UTILITIES COMMISSION DO WI’I'I-i

RESPECT TO THE NEED FOR CHANGES TO DEC’S EFFICIENCY-
PROGRAM PORTFOLIO?

A:  Aswith the potentfal concerns I have rais_ed rega'rding DEC’s current savings
aésumptions, I suggest that the Utilities Cpmmission direct DEC to explore
program options for decreasing emphasis on short-lived savings,.increasing
investment in Jonger-lived measures, filling the “savings gap” that will be created
by the elimination of most residential-lighting savings potential in 2020, and
increasiﬁg program offerings to low-income communities. This direction should
include, but not be limited to, a requirement to consider the program ideas I have
put forward. Analysis and consideration of all such program ideas should be
pursued through the DEC ColI;borative in order to involve stakeholders. Note
that this will require more than a quarterly meeting; it will likely require

. significant subcommittee or “working group” discussions in between such

meetings.

Q: HAVE YOU PARTICIPATED IN UTILITY-STAKEHOLDER
COLLABORATIVE PROCESSES?

* The program concepts that I have proposed have been shown to be quite cost-effective in other
jurisdictions, including jurisdictions in the South. That is a good indicator that they could be cost-
effective in DEC’s North Carolina service territory. However, a DEC-specific analysis should
ultimately be required.
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Yes. 1 have participated as a technical advisor in numerous utility-stakeholder

collaborative processes in a wide range of jurisdictions. For example, since 2010,

I have actively participated in virtually every collaborative meeting of Illinois’s
Stakeholder Advisory Groul; (SAG), which typi'cally meets monthly, as well as in
much more numerous and more reégular SAG subcommittee or working-group
discussions. In recent ye-a;'s, I have also participated in a number of similar
regular collaborative discussions in Michigan, the Canadian province of Ontario,
and, to a Iesser degree, in Ohio. Iam also currently working with the Arkansas
collaborative, called the “Parties Working Collaboratively” (“PWC”), to support
an effort that the Arkansas Commission direc-ted to assess hm;v its current cost~
effectiveness test aligns with the best practice principles of the National Standard
Practice Manual for Assessing Cost-Effectiveness of Energy Efficiency

Resources.

IN YOUR EXPERIENCE, CAN SUCH COLLABORATIVE
DISCUSSIONS BETWEEN UTILITIES AND STAKEHOLDERS
EFFECTIVELY ADDRESS COMPLEX PROGRAM DESIGN AND
EM&V ISSUES? ’

Yes. In fact, they are often much more effective venues for addressing such

issues than regulatory proceedings.

WHY IS THAT?

Because the complex and often arcane nature of the issues demands both
specialized expertise and significant “back-and-forth” dialogue to fully explore-
concerns and options for addressing them. In jurisdictions where well-

functioning collaborative processes have become institutionalized, regulators
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often choose to focus their efforts on higher-level policy issues, such as savings
targets and budgets, and direct the collaboratives to work out EM&V, program

design, and other operational issues.

Q: CANYOUELABORATE ON THE KINDS OF ISSUES THAT
COMMISSIONS HAVE DEFERRED TO COLLABORATIVES TO
RESOLVE?

A: Because I am most familiar with Itlinois, I will use it as an example. The Illinois
Commerce Commission (“ICC”) has directed the Tlinois SAG to address the
following issues, among others:

e Statewide TRM. Development of a statewide TRM that documents all
savings, cost, m.ca'sure life, and other relevant assumptions for estimating
savings from the two electric utilities’ and thiee gas utilities’ efficiency
pr'ograms:. The SAG developed the first such ;.;tatewide TRM in 2012. It also
developed a process for annually updating and filing the TRM with the cct
To date, every TRM filed has been a consen;us document. However, the
SAG also has a process for filing any updates when there is disagreement.

e Net-to-gross (NTG) program assuﬁlptions. The SAG has a similar annual
process for engaging with all parties, including the utilities® independent
evaluators, to develop NTG assumptions for every program the utilities are
oi)eraﬁng.

¢ Energy-Efficiency Policy Manual. A couple of years ago, the SAG

develol')ed a policy manual which it now also updates annually and files with

*!'For the current version (6.0), which is in four volumes, see

(http://www.ilsag.info/il trm_version_6.html).
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the ICC. The policy manual explains how the SAG works as well as the

. TRM and NTG processes discussed above. The manual also spells out how

TRC cost-effectiveness calculations are to be pérformed; sets forth schedules
and processes for developing EM&V plans and reviewing and finalizing
EM&YV reports; dictates consistent statewide utility quarterly and annual
reporting requiremeﬁts; and covers related issues.

Cost-effectiveness testing pz;ramete'rs. In the past, when there were
disagreements between parties over the parameters of cost-effectiveness
analyses, the ICC directed the SAG to flesh out the issues and attempt to
resolve 'thém. There was partial resolution with a couple of remaining
disagreements that th;: ICC was going to address (but subsequent legislation
addressed them first).

Large industrial self-direct program design. Several years ago there was
disagreement in a contested proceeding over the effectiveness of a utility’s
program offerings for large industrial customers. Following a directive from
the ICC, the SAG worked by consensus to develop a self-direct program for
large industrial customers. |
Low-income program design and delivery. The ICC has directed the SAG
to work to identify ways to increase the effectiveness (particularly savings) of
low-income efficiency programs.

Calculation of Aweighted average measure life (WAML). Illinois’s electric
utilities.now amortize the cost of their efficiency programs over the weighted

average life of the efficiency measures installed. Interestingly, three different
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parties initially put forward three different w;ays of calculating WAML. The
ICC directed the SAG to attempt to reach consensus on the most appropriate
way to calculate WAML.

o Program budget reallocations. The ICC has required that whenever a utility
plans to change an approved program budget by more than 20 percent, it must
report an'd discuss that proposed change to the SAG, with the goal that
consensus on such changes (and the rationale for them) be reached without
requiring Commission involvement.

The SAG has also taken upon itself efforts to negotiate details of the utilities’

multi-year plans prior to their filing with the ICC. In the vast majority of cases m

the last two multi-year planning cycles, consensus plan filings have been

achieved. |

IN YdUR EXPERIENCE, WHAT FACTORS ALLOW THE ILLINOIS

SAG, AND OTHER WELL-FUNCTIONING COLLABORATIVES, TO
SUCCEED?

In my experience, there are several key factors that allow collaboratives to

function well:

* A genuine willingness on the part of all parties to work together. That
does not mean that there will iae no disagreement. There will be. But in my
experience, the number and importance of such disagreements decline over
time as parties work together, begin to appreciate the others’ perspectives, and
look to find compromises that work for everyone.

e A commitment to meet often enough to effectively work through complex

issues. In my experience, this means eight to 10 times a year, almost
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monthly, for larger group discussions, as well as more numerous sub-group
working sessions focused on specific topics (for example, examination and
analysis of a particular program design, or updating the TRM).

All parties having a voice in establishing priorities for discussion,
including specific meetings agendas.

Independent facilitation of Collaborative meetings. In Illinois, an
independent facilitator has been hired to manage the SAG process. In
Arkansas, an individual hired by the Commission to serve as an Independent
Evaluation Monitor facilitates the Collaborative meetings. In Michigan, a
Commission staff persén manages the monthly Collaborative meetings and
related subcomﬁﬁﬂee or wofking-group meetings. An independent facilitator
ensures that all voices are heard, inclu_ding in the setting of agendas for |
meetings, and enables participants in the Collaborative to focus on the topic at
hand rather than the actual fu.nning of meetings.

Institutionalization of working processes. This starts with simple things
like establishing a schedule for meetings and what those meetings will cover;
distributing agendas; and distributing meeting notes, summaries of
agreements/ disagreemeﬁts, and lists of next.steps.‘ All of these steps must be
taken with enough advance notice for parties to be able to meaningflly
prepare and participate in the meetings. Over time, more formal processes
should be developed (e.g., annual processes for reviewing and updating and
documenting savings assumptions — ideally in a TRM). The

institutionalization evolves over time as the collaborative parties get used to
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I working together and develop an increasing list of work products that require
2. periodic updating.

3 e Accountability. Well-functioning collabqratives are expected to produce

4 -results and to report back to regulators, increasingly in the form of consensus
5 filings, on progress made on key issue

6 Q. DOESTHIS CONCLUDE YOUR TESTIMONY?

7 A. Yes.
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EDUCATION

M.P.P., University of Michigan, 1986
“B.A.,, Political Science, Univetsity of Michigan, 1985

EXPERIENCE

2010-present: Principal (and Co-Founder), Energy Futures Group, Hinesburg, VT’

1999-2010: Director of Planning & Evaluation, Vermont Energy Investment Corp., Butlington, VT
1993-1999: Senior Analyst, Vermont Energy Investment Corp., Butlington, VT

1992-1993: Energy Consultant, Lawrence Berkeley National Laboratory, Gaborone, Botswana
1986-1991: Senior Policy Analyst, Center for Clean Air Policy, Washington, DC

PROFESSIONAL SUMMARY

Chris specializes in analysis of markets for energy efficiency, renewable energy and strategic
electrification measures and the design and evaluation of programs and policies to promote them.
During his 25+ years in the clean energy industry, Mr. Neme has worked for energy regulators,
utilities, government agencies and advocacy organizations in neatly 30 states, 5 Canadian provinces
and several European countries. He has defended expert witness testimony before regulatory
commissions in ten different jurisdictions; he has also testified before several state legislatures. '

SELECTED PROJECTS

e Green Mounrtain Power (Vermont). Support development and implementation of GMP’s
plan for reducing customers’ direct consumption of fossil fuels. Also developed 10-year forecast
different levels of promotion of residential heat pumps and electric vehicles. (2016 to present)

* Ontario Energy Board: Serve on gas DSM Evaluation Committee, advisoty committee on gas
efficiency potential study and advisory committee on carbon price forecast. (2015-present)

® Alberta Encrgy Efficiency Alliance. Drafting white paper on key ways in which consideration
of “efficiency as a resource” could be institutionalized. Paper followed presentations to
government agencies and others on behalf of the Pembina Institute. (2017 to present)

® Green Enetgy Coalition (Ontario). Represent coalition of environmental groups in regulatory
proceedings, utility negotiations and stakeholder meetings on DSM policies (including integrated
resoutce planning on pipeline expansions) and utility proposed DSM Plans. (1993 to present)

¢ New Jersey Board of Public Utilities. Serve on management team responsible for statewide
delivery of New Jersey Clean Energy Programs. Lead strategic planning; support regulatory
filings, cost-effectiveness analysis & evaluation work. (2015 to present)

e Natural Resources Defense Council (Illinois, Michigan and Ohio). Critically review multi-
year DSM plans and IRPs of Illinois, Michigan and Ohio utilities. Draft and defend regulatory
testimony. Represent NRDC in stakeholder-utility processes governing development of
efficiency policy manuals, annual TRM updates, annual NTG updates, etc. (2010 to present)

e Toronto Atmospheric Fund. Helped draft an assessment of efficiency potential from
retrofitting of cold climate heat pumps into electrically heated multi-family buildings (2017).

Energy Futures Group ¢ P.O. Box 587, Hinesburg, VT (5461 » 802-482-5001 = cneme@energyfuturesgroup.com
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E4TheFurure. One of five authors of a new 2017 National Standard Practice Manual for cost-
effectiveness analysis of energy efficiency and other distributed resources. (2016-present)

Regulatory Assistance Project - U.S. Provide guidance on efficiency policy and programs.
Lead author on strategic reports on achieving 30% electricity savings in 10 years, using efficiency
to defer T&D system investments, & bidding efficiency into capacity markets. (2010 to present)

Regulatory Assistance Project - Europe. Provide support on efficiency policies in the UK,
Germany, and other countries. Reviewed EU policies on Energy Savings Obligations, EM&V

protocols, and related issues. Drafted policy brief on efficiency feed-in-tariffs. (2009 to present)

Northeast Energy Efficiency Partnerships. Helped manage Regional EM&V forum project
estimating savings for emerging technologies, including field study of cold climate heat pumps.
Led assessment of best practices on use of efficiency to defer T&D investment. (2009 to 2015)

Ontario Power Authority. Managed jurisdictional scans on leveraging building efficiency
labeling requirements and non-energy benefits. Led staff workshop on efficiency as an
alternative to T&D investment. (2012-2015)

Vermont Public Interest Research Group. Conducted comparative analysis of the economic

and environmental impacts of fuel-switching from oil/propane heating to either natural gas or -

efficient, cold climate electtic heat pumps. Filed regulatory testimony on findings. (2014-2015)

National Association of Regulatory Utdity Commissioners (NARUC).  Assessed
alternatives to first year savings goals to better promote longer-lived savings. (2013)

California Investor-Owned Utility. Senior advisor on EFG project to compare the cost of
saved energy across ~10 leading U.S. utility portfolios. The reseatch sought to determine if
there are discernable differences in the cost of saved energy related to utility spending in specific
non-incentive categories, including administration, marketing, and EM&V. (2013)

New York State Energy Research and Development Authority (NYSERDA). Led
residential & renewables portions of several statewide efficiency potential studies. (2001 to 2010)

DC Department of the Environment (Washington DC). Part of VEIC team administeting
the DC Sustainable Energy Utility (SEU). Helped characterize the DC efficiency matket and
supported the design of efficiency programs that the SEU will be implementing. (2011 to 2012)°

Ohio Public Utlities Commission. Senior Advisor to a project to develop a web-based
Technical Reference Manual (IRM). The TRM includes deemed savings assumptions, deemed
calculated savings algorithms and custom savings protocols. It was designed to setve as the
basis for all electric and gas efficiency program savings claims in the state. (2009 to 2010)

Vermont Electric Power Company. Led residential portion of efficiency potential study to
assess alternatives to new transmission line. Testified before Public Service Board. (2001-2003)

Efficiency Vermont. Served on Sr. Management team. Supported initial project start-up.
Oversaw residential planning, input to regulators on evaluation, input to, regional EM&V forum,
development of M&V plan and other aspects of bidding efficiency into New England’s Forward
Capacity Market (FCM), and development and updating of nation’s first TRM. (2000 to 2010)

Energy Futures Group » P.O. Box 587, Hinesburg, VT 05461 « 802-482-5001  cneme@energyfuturesgroup.com
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EXECUTIVE SUMMARY

Between 2015 and 2017, Duke Energy worked with
the North Carolina Community Action Association
{(NCCAA) and Lockheed Martin to administer the
Helping Home Fund, a program helping low-income
customers improve their health and safety and
manage their energy costs.

Duke Energy was the funding sponsor, with Duke
Energy Carolinas and Duke Energy Progress
providing a total of $20 million to support appliance
replacement, health and safety measures,
weatherization, and heating/cooling replacement and
repair in participating homes. NCCAA was chosen

as the program administrator and contracted with
Lockheed Martin to assist with implementation.

In all, the Helping Home Fund reached 3,516 homes
with an average of $5,151 in performed work per
home. The Helping Home Fund was designed to
leverage additional funding as well, including the
State Weatherization Assistance Program (NCWAP),
which consists of U.S. Department of Energy (DOE)
Weatherization Assistance Program {WAP) and Low
Income Home Energy Assistance Program (LIHEAP)
funds, the PNC Home Beautification Fund, and funds
from the North Carolina Housing Finance Agency
(NCHFA). Without the Helping Home Fund, more
than 40 percent of the participating homes would
have been deferred due to funding limitations and
program guidelines in the NCWAP. During the time
period that the Helping Home Fund was operating,
the program spent $20 million. Leveraged funding
included:

«  NCWAP: $17 million
« PNC Home Beautification: $250,000
« NCHFA: $234,000

Funds were also leveraged from other private
funding sources, such as the City of Raleigh and City
of Charlotte Urgent Repair Programs, but we were
unable to obtain data on their funding levels.

Duke Energy had an interest in understanding the
full impact of the program, including leveraging
opportunities, and economic and non-energy
impacts, such as health, safety and comfort. A
number of approaches were taken for this effort,
First, the team developed two surveys that were
distributed to participating homeowners and
service provlders. The surveys gauged views of

the Helping Home Fund and how people thought
the program impacted the lives of families and

the larger community. Second, a review of prior
research evaluated the monetized values of potential
energy and non-energy benefits associated with the
program.

Results from the surveys demonstrated that

both homeowners and service providers had a

very favorable view of the Helping Home Fund.
Homeowners noted that they felt safer, more
comfortable and healthier in their homes, and
reported financial savings that would allow them

to pay for other necessities. Service providers
applauded the program for its fiexibility, staff and
communication. Furthermore, the literature review
of other low-income weatherization programs
revealed that homeowners experienced.a variety of
non-energy benefits, Conservative estimates in the
literature found monetized values for these benefits
to be between $4,500 and $10,000 per home.

With the success of the program and the merger
between Duke Energy and Piedmont Natural Gas,

an additional $2.5 million will be used for a similar
program to provide assistance to even more income-
qualified families in North Carolina.

The Helping Home Fund reached 3,516 homes with an average of $5,151In performed work per home.

AAAAAAAA 356

ooooooooooﬁmgm

2 Evaluation of Duke Energy's Helping Home Fund
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INTRODUCTION

As a result of the Duke Energy North Carolina rate
cases in 2013, Duke Energy allocated $20 million
($10 million from Duke Energy Carolinas [DEC] and
$10 million from Duke Energy Progress [DEP]) to
assist low-income customers. For both utilities, the
$10 million was allocated in the following ways: $3
million was used for health and safety measures and
appliance replacement (for DEP, some of these funds
also went toward weatherization; DEC has a separate
weatherization programy), and $7 million was used
for heating/cooling system replacement and repair.
The actual breakdown of the funds at the time of this
report can be seen in'Table 1.

The program provided income-

qualified customers with repairs
and energy efficiency upgrades
at no cost.

This program, known as the Helping Home Fund,

ran frem January 2015 to May 2017. The goal of the
funding was to assist low-income customers. Duke
Energy saw an opportunity to provide assistance that
did not currently exist by providing health and safety
repairs, new energy-efficient appliances, and heating
systems to help homeowners manage energy costs
and increase their disposable income. To meet this

TABLE 1+ HELPING HOME FUND BREAKDOWN

DPEC

$950,343

goal, the Helping Home Fund worked primarily
through weatherization service providers as well as
other non-profit agencies that serve families at or
below 200 percent of federal poverty guidelines. The
program provided income-qualified customers with
repairs and energy efficiency upgrades at no cost.

The Helping Home Fund was funded by Duke
Energy and administered by the Narth Carolina
Community Action Association (NCCAA). NCCAA
partnered with Lockheed Martin, who provided

the database for data tracking and reporting, and
quality assurance (QA) and quality control (QC). The
Helping Home Fund was designed to leverage the
State Weatherization Assistance Program (NCWAP)
and other public/private funding sources. The funds
were allocated to local North Carolina weatherization
service providers and several non-profit agencies
who completed the projects and were reimbursed
once the work was completed. The program '
was allowed to use 10 percent of the funding for
administrative purposes, with 5 percent going to the
administrator and 5 percent to the service providers.

The monies were transmitted in total to the NCCAA
to manage and deposited at PNC Bank. As a result,
PNC Bank suggested that the NCCAA apply for

a grant from their foundation, which ultimately
provided another $250,000 for Helping Home Fund

" recipients for external beautification or maintenance,

such as painting, roof repairs or landscaping.

DEP

§570742 ]

$620,399

] APPLIANCE REPLACEMENT
HEALTH & SAFETY $1,765,387 $873,998 $2,639,385

5 REP@&:&?I\?F?;II;;;R $6,395.779 $6,388,239 $12784,018

WEATHERIZATION TIER 1 $100,217 $100,217

! WEATHERIZATION TIER 2 $1,018,932 $1,018,932 |

PROJECT TOTAL $9,111,509 $9,001,78% $18,13,294 i
AVERAGE PER HOUSE $5151

l ADMINISTRATION $928,344 $928,344 $1,856,688 |

OVERALL TOTAL $10,029,853 $9,930,129 $19,969,982

3 Evaluation of Duke Energy's Helping Home Fund
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Community Outreach Programs
Overview — Program Participation

Program Participation Customers <$50 000 Customers <$30 000

w Income Targeted All ( I % Low I . I
Program Customers | Customers Customers Customers| Income Customers Customers

! ! I 1] , : !
Neighborhood Energy Saver | 80,631 65,028 80.6% J 25 934'l . 20, 465’ 78.9% . ! 80, 531., 43, 049! _53.4% .25 934, . .13 996] 54.0%
Programs with Cus er Investment Pro rams with Customerlnvestment

4im == -

it il ' -
Smar‘t Saver el 187,239 31, 767| 216%__ 75, 087' 17 513[ 23.5%, l 147 239L _.11,213] 0 7.6%. I _.75, 087 . 5404' _85%
1; - - - ot e -
Onllne nghtlng S‘tore _ 3 45 937| L27.5% _102 355'L .29 582[ 29 0%_Il _167,2994 _ 17,309i _ 102, 355: 11 515[_11 2%,
- i! T TTTAUrT TTT o __-I - ,, T _‘-_H_-‘
P_l_r‘._l_r_ne_En___s_.f_rg_y_I_mpr______,___,T .135,133 40 063L 29.6%.. M. . ;ZT_ __ S l 135, 133' - 5B 360,L__,_4 7% .M. __ i’ _____m___JL —

i "
47,295; | 26.7% _ _!Il___ 449,671 17,919,

34882| _7.8%_ I' 177443|

Rebates to Customer

i i o |
o o4 4498710 117 767||— 26,2%. I
I Rebates to Customer

t | i
Appliance Recycle_ . 64, 193[_ 25 055[ 39.0%. _‘I_ .20 614'
r_ 898,574, 369, szsn 41.2% _:Ih_ 215547} 82 105_'

- : |
. 962,767 394,889, [ 41.0% R 236 151'l

FL I

| .
- Free Programs to Customer

88 911, ..35.0% M _ 54, 07911__13 101,_“33 5%

10.1% _,

8508’[___41_._3%_ 54193|_ 11858 . 185%
38.1%. _8_5_3_3;7' 177393; 19.7%

I !"‘ -
90,613! 38.4%

3968L 192%_.

A |

Power Manager

Home Energy House Cal_I,__f[ 254, 096'

L 258, 096|

. 37 194: 14. 6%;_ . 54,0 079' 7695 14 2%

- "——"r

i - =1

|< 12 Education____ _ _ u___'i_zm 857|L_ .83, 995: _a16% M. 114 632L__ 50, 738. 443% K201 857,i ~ 114, 632' . 24 soz .215%
. g , 3

MyHER e jE 2,746, 125 1,182 1555 A43.0%. ]I 1,330,875, l_504 0971 45.4% 1,330, 875 -~

Resfdentlal Lighting _ iL1~928 7211 .838 810[N 43.5% JI 1,216 878][_ 567 107JL A6.6%__i

Multi-Family EE___ _____jL_ 78, 209 _48 zssL _B61.7%. jli_ 48,173l 27 933[ 63.2% _

ORI B s e SR oL wi:

[_______ e ,f 4954 913' _2153,291} _43.5% il 1,261 051]{_‘

! 't . ;' I! IJ' !l

,.,_‘—‘ - -y ".._ - “. ”_'_'_“—"_'.'.'l"_,_ -

*_[:rom_‘BE_Z_tpol,_b_as_edin_ir]go‘megssif;DK_@d‘gSBQK:2017___ - .1' R i : : R A i - e
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FBW Exhibit 5

T /4

Arkansas Publlc Service Commission

Standardized Annual Reporting_\/l_/orkbook v4.0 August 2017

‘General’

Energy Efflceny Portollo Data and’ Informatlon _

Instructions

Glossary

2017 EE Portfolio Information 2017 Program Year Evaluation Historical Information

Entergy Arkansas, Inc.

Annual Report Tables

Reports.

'EE Portfolid
Summary

EE'Portfolior -

Program.

<} Expenditures by | g

| EE Portfolio: |

Expenditure:
3Summarysby Cost|.
... Type

‘Company.
Statistics

Rarticipants.

J'Program:Budget,’
Ehergy Savings.&

‘portfolio Results

Détail
by Program:

| bySector

Portfolio'Resilts’
Detail

3

Best

Practices .

[ PBrogram Year
Datar

_dpata -

’; - Next.Annual
| Report Load'Data

-]

- : ‘.
. 5

View I

|

!

i , n
. View .
il
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jliable}s

. - 3
Next >>

1- Net '.Enefgy"'SaVin'gs

2017 Portfolio Summary

Costs Cost-Effectiveness Goal #\chie\iétggjnt
Commission Actual % of
Actual Performance TRC TRC | PAC | Established | Savings Target
Demand Energy Expenditures LCFC Incentives Net Benefits | Ratio | Ratio Target Achieved | Achieved
MW MwWh (NPV) % of Baseline % of Baseline (%)
104 264,992 $ 57,141,648 $ 4,862,781 1% 111,287,286 | 2.52 | 2.79 0.80% 1.49% 165%

Work Book is Incomplete
- Click Here For Details-
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Teble 2

<< Back

Next >> |

——

| I 2017 | %irof. i

' . 7 B 1 . _ m || Budget Actual * Budget j

. /Program Name . Target Sector Program Type " _(9) RN ) N | R
TBring Own T-stat Pilot Residential Demand_ﬁesponse 130,676 - 68,912 53%
Efficient Cooling Solutions Residential Measure/Technology Focus 2,608,580 2,209,519 85%
Energy Solutions for Manufactured Homes Residential Market Specific/Hard to Reach 1,068,973 1,013,729 95%
Energy Solutions for Multi-Family Residential Market Specific/Hard to Reach 1,087,309 964,280 89%
Home Energy Sclutions Residential Whole Home ' 11,798,620 11,736,577 99%
Lighting & Appliances Residential Consumer Product Rebate 4,708,434 4,521,562 96%
Residential Benchmarking Program Residentiai Behavior/Education 557,798 468,626 84%
Residential Direct Load Contra! Residential Demand Response 3,044,555 2,064,063 68%
Small Business Small Business Market Specific/Hard to Reach 4,184,886 4,269,781 102%
Ca&l Solutions Program Commercial & Industrial |Custom 23,644,196 21,195,549 90%
City Smart Commercial & Industrial |Market Specific/Hard to Reach 3,664,805 3,638,872 99%
Commercial Midstream Commercial & Industrial . fConsumer Product Rebate 1,228,253 1,116,444 91%
Agricultural Energy Solutions Agriculture Prescriptive/Standard Offer 1,018,589 765,606 75%
Agricultural Irrigation Load Control Agriculiure Demand Response 3,092,606 2,837,698 92%
Energy Efficiency Arkansas Residential Other 198,507 197,986 100%

Regulatory - . - - 72,440 -

AR R B — _Total|| 62034767 | 57,141,646 )| 2%
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jiablel3

| _EE Portfolio Expendlture Summary by Cost Type

= . 201 7 Total Expenditures
|: % of. Budget Actuall %eof |

i ____ GostType | | " 8 | Tor |
Planning / Design 0% 170,174 9.672 0%
Marketing & Delivery 27% 16,806,585 15,701,465 27%
Incentives / Direct Install Costs 65% 40172674 38,517,076 67%
EM&V 3% 2,073,388 1,285,628 2%
Administration ) 5% 2,811,946 1,555,365 3%
Regulatory 0% - 72,440 0%

' 100% 62,034,767 57,141,646 | 100% .

EM&V

0,
Incentivesl/Direct 2% Administration
InstalllCosts] . 3%
Regulatory
0%

Planning / Design
0%

«/
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iliablera! L_« Back |

CompanyStatlstlcs e

o . ' Revenue and Expenditures - R 1 ) L - ' fE'nfe'"rgy;
‘ Budget ] Actual Plan Evaluated
: % of % of
Program Portfolio % of Portfolio % of Total Annual | MNet Annual °0 Net Annual °0
Year , . ) . Energy X Energy
S Total Revenue Budget Revenue | Spending | Revenue Energy Sales Savings sales Savings Sales
- {a) (b . (c) (d} (e) (f)
{5000's) {$000's) (%=b/a) ($000's) {%=c/a) {(MwWh) {MWh) (%=e/d) (MWh}) {%=f/d)
2013 $ 1678683]1% 53032 3.2% $ 52,285 3.1% 20,859,130 165,469 | 0.79% 188,468 | 0.90%
2014 $ 164289 |% 65454 | 4.0% $ 59914] 36% 21,001,325 197,564 | 0.94% 205,507 | 0.98%
2015 $§ 1820805]% 71,178 3.9% $ 62,190 3.4% 21,160,228 186,555 | 0.88% 229,268 | 1.08%
2016 $ 1,733,733|3% 65964 | 3.8% $ 60270| 3.5% 20,639,386 194,165 | 0.94% 253,201 | 1.23%
2017 $ 1,73954513% 62,035 3.6% $ 57,442 3.3% 20,888,455 238,130 | 1.14% 264,992 | 1.27%
$80,000 ' _ 300,000
$70,000 250,000
460,000 Net Annual Savings
' L y
$50,000 - 200,000
$40,000 A 150, 00 O Portfolio Spending
(e}
»30,000 1 100,000
$20,000 1 e Poirtfolio Budget
$10,000 - 50,000 b}
s_ - -

2013 © 2014 2015 2016 2017
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Efficient Cooling Sclutions

jiiablels

Select progrom from dropdown menu to view details.

Efficient Cooling Solutions

B e Expendltures L Energy Savings {(kWh) Demand Savmgs (kW)» Partlclpants
Coe -,,:Pl:bgram o ‘Budget | :Actual. .| % ';i JPlan iiEya_l_,tj_’éted % 1l Planﬁ.."__ - Evaluated', :: Yo "_,ﬁ,vl?la'n < < _-Actual - |- %
Program Year 20j 5 $ 3165940 (% 2,745,610 | 87% 9,100,000 11,572,605 127% 4,105 4,789 117% 10,061 7478 74%
Progrém Year 2016 $ 2620953 (% 2,344,395 | 8% | 16,141,000 10,724,845 66% 8,600 3,348 39% 10,061 4,324 43% i
Program Year 2017 |$ 2,608,580 |$ 2,209,519 | 85% | 17,446,000 9,548,026 55% ' 10,228 © 2,908 28% 5,999 2,548 42%
$3,500,000 14,000,000
$3,000,000 12,000,000
$2,500,000 - =S5 10,000,000
$2,000,000 - 8,000,000
51,500,000 A '6,000,000
$1,000,000 - 4,000,000
$500,000 " - 2,000,000
5 A : r - 0
Program Year 2015 Program Year 2016 Program Year 2017

M Energy Savings (kWh}

s— Buciget

e ActUa[
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Reportfl

_2017 Portfolio Results Detail

If’___ 71
| Nexts» |
L :

GCosts Savings (kWh) Participants TRC
Program Name Target Sector Budget Actual % Plan Evaluated % Plan Actual % | Ratlo
Bring Own T-stat Pilot Residenttal 3 130,676 | $ 68,912 | 53% 0 0 - . 750 55 % 0.00
Efficient Cooling Solutions Residential $ 2,608,580 | % 2,209,519 | B5% 17,446,000 9,548,026 55% 5,989 2,548 2% 1.96
Energy Solutions for Manufactured Homes Residential $ 1086973 |% 1,013,729 | 95% 1,996,069 4,650,685 235% 900 641 71% 8.56
Energy Solutions fe: Multi-Family Residential $ 1,087,300 | § 064,280 | B9% 3,011,308 6,111,955 203% 4,000 1,898 47% 9.82
Home Energy Solutions Residential $ 11,798,620 | $ 11,736,577 | 99% 22,638,739 25,757,464 114% 7,222 7.733 107% 2.82
Lighting & Appliances Residential $ 470843418 4,521,562 | 98% 29,927,961 50,040,143 167% | 2,261,358 291,634 13% 7.13
Residential Benchmarking Program Residential 3 557,798 | $ 468,626 | B4% 9,118,435 7,901,231 B87% 208,264 336,309 161% | 0.87
Residential Direct Load Control Residentfal $ 3044555 (% 2,064,063 | 68% 0 1,734 - 22,184 23,075 104% 3,16
Small Business Small Business $ 4,184,886 | % 4,269,781 | 102% 13,247,024 23,005,941 174% 1,100 744 68% 1.82
C&l Solutions Program Commercial & Industrial $ 23,644,196 |F 21,195,549 | 90% 108,920,001 98,073,142 89% 850 764 90% 1.76
City Smart Commercial & Industrial $ 3664805]% 3,638,872 | 99% 12,806,791 18,940,702 156% 85 367 432% 1.54
Commercial Midstream Commercial & Industrial $ 1228253 | % 1,116,444 | 91% 11,466,158 12,312,436 107% §49 912 107% | 3.77
Agricultural Energy Solutions Agriculture $ 1018569 |5 755,606 | 75% 6,551,697 7,608,051 116% 118 51 43% 4.42
Agricultural Irigation Load Control Agriculture $§ 3,092606°| § 2,837,688 | 92% 0 0 - 1,271 1,035 81% 1.43
Energy Efficiency Arkansas Residential $ 198,507 | § 197,986 | 100% 0 0 - 0 0 - 0.00
Regulatory $ -1 % 72,440
TOTAL: $ 62,034,767 [$ 57,141,646 | 92% 238,130,182 | 264,991,820 | 111% | 2,514,950 667,766 | 27% | 2.52
Costs Savings (kwh)
Bring Own T-stat Pilot Bring Own T-stat Pilot
Energy Efficiency Arkansas Energy Efficiency Arkansas’
Residential Benchmarking Program Residential Benchmarking Program
Agricultural Energy Solutions Agricultural Energy Sclutions
Energy Solutions for Multi-Family Energy Solutions for Multi-Family
Energy Solutlons for Manufactured Homes Energy Solutions for Manufactured Homes
Commercial Midstream Commercial Midstream
Residential Direct Load Control Resldential Direct Load Control
Efficient Cooling Solutions Efficient Cooling Solutions
Agricultural Irrigation Eoad Control Agricultural Irrigation Load Contro!
City Smart City Smart
Small Business Small Business
Lighting & Appliances Lighting & Appliances
Home Energy Solutions Home Energy Sclutions
C&I Solutions Frogram C&I Solutions Pragram
1 T + 1 t
$-  5$5,000,00910,000,0805,000,0820,000,0825,000,000 0 40,000,000 80,000,000 120,000,000
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T T T Ty - . !

| <<Back i Next>> J

e .

2017 Portfolio Results Detail by Target Sector

Costs Savings (kWh) Participants TRC

Target Sector . Budget Actual % Plan Evaluated % Plan Actual % Ratio
Residential $ 25201452 | $ 23245255 | 92% 84,138,511 104,050,648 | 124% | 2,510,677 863,893 26% 4.03
Small Business $ 4184886 3% 4,269,781 102% | 13,247,024 23,005,941 174% * 1,100 744 68% 1.92
Commercial & Industrial $ 28,537,253 |$ 25,950,865 | 91% | 134,192,950 | 130,326,280 97% 1,784 2,043 115% 1.84
Municipalities/Schools ' $ -1$ - - 0 0 - 0 0 - n/a
Agriculture $ 4111,175|3% 3,603,305 | 88% 6,551,697 7,609,051 116% 1,389 1,086 78% 1.98
Other 3 -18 - - 0 0 - 0 0 - nfa
Res/Small Business S -1 % - - . 0 0 - 0 0 - n/a
Res/C&l $ -1 % - - 0] "0 - 0 0 - n/a
Small Business/C&l $ -1% - - 0 0 - I 0 0 - nfa
All Classes 1% -1 $ - - 0 0 - 0 0 - n/a
TOTAL $ 62,034,767 | $ 57,069,206 | 92% 238,130,182 | 264,991,920 | 111% 2,514,950 667,766 { 27% 2.52

Select the Data to be Displayed in Chart SaVI ngs (kWh)

{Savings (kWh)

Small Business_ Agriculture
6% 3%
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Repoii3]

Level of Adoption of NAPEE "Best Practic

Item # 1a. 1b. 1c. 2a.
. . EE Total .
FTEs / S1M Training Training i Planning & | as% of Total
Program . . Portfolio . h
FTEs of EE . Sessions Sessions Expenditures Design Portf(.:nllo
Year Spending Attended Man-Hours xpe (Al (B) Expenditures
{5000's) {$000') (9%=B/A}
2017 70 _ 2 175 12,704 S 57,142 | § 10 0.0%
Index to Docket No. 10-010-U Issue #8 ltems
Item # Description
1 Program Staffing and Training Requirements
2 DSM Program Design & Implementation
3 DSM Program Evaluation
4 Estimation of DSM Resource Potential
5 Shareholder Incentives for Program Performance
6 Resource Planning with Energy Efficiency
7 Utility Best Practices Guidance for Providing Business Customers with Energy Use-Cost Dat
8 Customer Incentives for Energy Efficiency Through Electric and Natural Gas Rate Design
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T ]

es" (Issue #8)

2b. 3a.
Implementa-
tion As% ofT-otaI EM&V As % of T'otal
Portfolio Portfaolio
- (C) Expenditures (D} Expenditures
(C=A-B-D)
{$000's) (%=C/A) ($000's) {%=D/A)
S " 55,846F  97.7% 3 1,286 22%
Where Available?
Above
Above
Above
Narrative Section 1.0
Incentives Section
Narrative Section 1.0
a Narrative Section 3.3
Narrative Section 3.3
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- Program Name Target Sector Program Type Delivery Channel
Lighting & Appliances Residential Consumer Product Rebate Retail Outlets
Home Energy Solufions Residential Whole Home Implementing Contractor
Efficient Cooling Solutions Residential . Measure/Technology Focus Implementing Contractor
Energy Solutions for Multi-Family Residential Market Specific/Hard to Reach Direct Install
Energy Solutions for Manufactured Homes Residential Market Specific/Hard to Reach Direct Install
Residential Benchmarking Program Residantial Behavior/Education Implementing Centractor
Residential Direct Load Control Residential Dernand Response Implementing Contractor
Energy Efficiency Arkansas Residential Other Statewide Administrator

Commercial Midstream

Commercial & Industrial

Consumer Product Rebate

Retail Qutlets

|Agricultural Energy Solutions

Agriculture

Prescriptive/Standard Offer

C&l Solutions Program Commercial & Industrial  |Custom Trade Ally
Small Business Small.Business Market Specific/Hard to Reach Trade Ally
City Smart Commerciai & Industrial  |Market Specific/Hard to Reach Trade Ally

Implementing Contractor

Agricultural Irrigation Load Control

Agriculture

Demand Response

Utility Outreach (email/direct mail}

Bring Own T-stat Pilot

Residential

Dermand, Response

Trade Ally

Empty

Empty

Empty

Empty

Empty
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RrogramiyeagData

- 2017 Portfolio Data

Expenses Energy Savings (kWh) Demand Savings (kW) Participants

Program Name Budget Actual Plan Evaluated Plan Evaluated Plan Actual
Lighting & Appliances $ 470843413 4,521,562 29,927 961 50,040,143 6,533 9,908 2,261,358 291,634
Home Energy Solutions $ 11,798,620 | § 11,736,577 22,638,739 25,757 464 10,440 10,122 7,222 7,733
Efficient Cooling Solutions $ 2,608,580 |% 2,209,519 17,446,000 9,548,026 10,228 2,908 . 5,989 2,548
Energy Solutiens for Multi-Family $ 1,087309|% 964,280 3,011,306 6,111,955 1,716 2,526 4,000 1,898
Energy Solutions for Manufactured Homes $ 1066973 |$% 1,013,729 1,996,069 4,690,095 393 1,083 900 641
Residential Benchmarking Program $ 557,798 | $ 468,626 9,118,435 . 7,901,231 6,718 5,351 208,264 336,309
Residential Direct Load Control $ 3,044,555 |5 2,084,063 0 1,734 35,000 37,612 22,184 23,075
Energy Efficiency Arkansas $ 198,507 | 8 197,986 0 0 0 0 0 0
Commercial Midstream $ 1,228,253 |$§ 1,116,444 11,466,158 12,312,436 1,654 3,452 849 912
C&l Solutions Program $ 23,644,196 [ § 21,195,549 109,920,001 98,073,142 17,364 12,174 850 764
Small Business $ 4184886 |8 4,269,781 13,247,024 23,005,941 2 841 2,817 1,100 744
City Smart $ 3,664,805]% 3,638,872 12,806,791 19,940,702 2,598 3,203 85 367
Agricultural Energy Solutions $ 1,018,569 | § 765,606 6,551,697 7,609,051 937 1,040 118 51
Agricultural Irrigation Load Control $ 3,092606|% 2,837,698 0 0 31,000 12,216 1,271 1,035
Bring Own T-stat Pilot g 130,676 | $ 68,812 0 0 580 0 750 55
Empty 3 -1 % - 0 0 0 0 0 0
Empty $ -3 - 0 0 0 0 0 0
Empty $ -18% - 0] 0 0 0 0 0
Empty $ -3 - 0 0 0 0 0 0
Empty. $ -3 - 0 0 0 0 0 0
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Lifetime Savings

Program Name {MWh) Total Cost Total Benefits Net Benefits Ratio Levelized cost,
Lighting & Appliances 718,052 $ 5767 | % 41,147 | § 35,379 7.1 $ 0.0122
Home Energy Solutions 421,459 $ 11,737 | $ 33,081 |s 21,344 2.8 $ 0.0444
Efficient Cooling Solutions 88,580 $ 2,217 | $ 4346 | $ 2,128 2,0 3 0.0333
Energy Solutions for Multi-Family 74,760 $ 400 | $ 39301 % 3,630 9.8 ] 0.0077
Energy Solutions for Manufactured Homes 74,732 $ 393 | % 3,364 | § 2,971 8.6 3 0.0083
Residential Benchmarking Program 7,901 3 324 1% 2821 % (42) 0.9 $ 0.0435
Residential Direct Load Control 2 $ 1,368 | $ 4324 | % 2,957 3.2 5 835.9977
Energy Efficiency Arkansas 0 $ 198 | $ -1 % (198) 0.0 nfa
Commercial Midstream 184 687 $ 2401 | % 9,045| % 6,644 | 3.8 $ 0.0201
C&I Solutions Program 1,351,232 $ 30,808 | $ 54,386 | $ 23,487 1.8 L 0.0342
Small Business 338,417 $ 6,765 1% 13,010 | $ 6,245 1.9 $ 0.0306
City Smart 278,562 $ 7149 1% | 10,992 | § 3,843 1.5 $ 0.0386
Agricultural Energy Solutions 76,872 $ 5771 % 2,551 ] % 1,875 4.4 $ 0.0102
Agricultural Irrigation Load Control 0 $ 2688 | % 3,853 | & 1,166 1.4 nfa
Bring Own T-stat Pilot 0 $ 693 -3 - (69) 0.0 n/a
Empty 0 $ -3 ' -1% - n/a n/a
Empty 0 3 -1 % -1% - nfa nfa
Empty 0 % -1 % -1% - n/a n/a
Empty 0 $ -1%: -1$ - n/a n/a
Empty 0 $ -13% -19$ - n/a n/a
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Main Menu

WOl Wk

NPB R R RBR R R
COWLo~NOWL B WNRPEO

HistoricaliDatal(NexiyAnntallRepont)

Annual Budget & Actual Cost Annt
' i 2016, S 2007 - 20
Program Name Target Sector | Budget J Actual ] Budget . Actual Plan_
. Lighting & Appliances Residential S 5,100,501 | & 4,723,152 | 5 4,708,434 { S 4,521,562 31,321,000
. Home Energy Solutions Residential S 15,097,877 |$ 14,042,588 |5 11,798,62015 11,736,577 25,612,000
. Efficient Cocling Sclutions Residential S 2,620,953 | § 2,344,395 | $ 2,608,580 | § 2,209,519 16,141,000
. Energy Solutions for Multi-Family Residential 5 701,785 | 5 688,946 | 5 1,087,309 | § 964,280 2,905,000
. Energy Solutions for Manufactured Homes Residential 3 634,547 | § 810,080 | S 1,066,973 | § 1,013,729 1,671,000
. Residential Benchmarking Program Residential S 686,161 | S 598,198 | S 557,798 | $ 468,626 6,328,000
. Residential Direct Load Control Residential s 4,332,150 | 5 4,052,965 ] 5 3,044,555 | & 2,064,063 0
. Energy Efficiency Arkansas Residential S 326,589 | & 230,642 | 5 198,507 | $ 197,986 0
. Commercial Midstream Commercial & Industrial S 1,153,018 | 1,033,206 | $ 1,228,253 | 5 1,116,444 13,101,000
. C&I Solutions Program Commercial & Industrial $ 23,308,895|S$ 19,748,340 S 23,644,196 | S 21,195,549 110,073,000
. Small Business Small Business S 3,247,526 | S 3,293,002 | S 4,184,886 | S 4,269,781 11,088,000
. City Smart Commercial & Industrial S 4,265,759 [ § 4,215,474 | 5 2,664,805 | S 3,638,872 12,787,000
. Agricultural Energy Salutions Agriculture s 965,016 | S 887,504 | 5 1,018,569 | 5 765,606 6,542,000
. Agricultural Irrigation Load Control Agriculture S 3,522,940 | S 3,586,750 | 5 3,092,606 | & 2,837,698 0
. Bring Own T-stat Pilot Residential . S -|s -1s 130,676 | S 68,912
. Empty [ RREREAT) | B ) e R L
. Empty [
. Empty g ]
. Empty ii$_=
. Empty ] SR
Regulatory S - 14,865 | $
Total Portfolio - Current Programs $§ 65,963,717 § 60,270,107 $ 62,034,767 $ 57,141,646 237,569,000
' Company Statisties | o]
. '~ Revenue.and Sales: ! . _Expe
Program Year| Revenue | Sales(kwh) Budget:
2017 $ 1,739,545,000 20,888,455 HYHH
2016 $1,733,733,000 20,639,386 HHH R
2015 $ 1,820,805,000 21,160,228 HHHEHHEREH
2014 5 1,642,896,000 21,001,325 HERBIHHIS

OFFICIAL COPY

Jul 122019 .



AdQOD VYIDI4d40 6L0c ¢l Inr




1al Net Energy Savings (kWh)

Annual Net Demand Savings (kW)

26 L . 017 , . 2016 . 2017 .
. Evaluated “Plan - || Evaluated Plan' Evaluated “Plan [ Evaluated
53,871,110 | 29,927,961 | 50,040,143 3,600 8,160 6,533 9,908
24,842,378 | 22,638,739 | 25,757,464 9,000 8,535 10,440 10,122
10,724,845 | 17,446,000 | 9,548,026 8,600 3,348 10,228 2,908
2,794,597 3,011,306 6,111,955 700 865 1,716 2,526
1,620,786 1,996,069 4,690,095 600 192 393 1,083
8,142,462 | 9,118,435 7,901,231 4,500 5,863 6,718 5,351
52,172 0 1,734 27,300 28,095 35,000 37,612
0 0 0 0 0 0 0
10,411,844 | 11,466,158 | 12,312,436 2,500 1,886 1,654 3,452
91,431,787 ]109,920,001 | 98,073,142 15,100 11,123 17,364 12,174
17,197,779 | 13,247,024 | 23,005,941 1,700 2,024 2,841 2,817
25,040,969 | 12,806,791 | 19,940,702 2,100 4,410 2,598 3,203
7,159,184 6,551,697 7,609,051 900 965 937 - 1,040
0 0 0 14,900 17,027 31,000 12,216
0 0 _ 0 0 0 580 0
0 O TR 5
ol il |0 B
B [ v |
AR O R | A O
A O

253,289,513 238,130,182 264,991,920

91,500

92,496

128,003

104,412

EEPortfolic ]
nses: . - . Savings'(tkWh)
Actual Budget Actual
HHHHHRE] 238,130,182 | 264,991,920
HgHEsES| 194,165 253,201
HigHHIEE| 186,555 229,268
TR 197,564 205,507
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INTRODUCTION

Because of federal regulations, the NCWAP has
a limited amount of funding it can use per house
for health, safety and energy measures. If repair
monies were not available from either federal or local
sources, the home would be deferred. The Helping
Home Fund filled this gap, allowing the NCWAP to
serve customers who would have otherwise been
deferred by service providers by providing the
funding to make the needed repairs. Furthermore,
North Carolina weatherization agencies’ energy
efficiency improvements waitlist had been
experiencing lengthy delays, and customers were

- not getting work scheduled or completed. The
funding provided additional services to customers
and helped to leverage federal and state funds for
maximum customer benefit and impact.

The Helping Home Fund focused on four
main components:

o Heaith and safety
—0 Appliance replacement
@_ —© Weatherization (in DEP territory only)

¢ Heating/cooling system replacement
and repair

In DEC territory, homes already had access to
weatherization through the existing energy efficiency
Weatherization Program.

LM Captures is Lockheed Martin's tracking and
reporting system that service providers used to
enter the individual home data for the program. The
database required comprehensive data input for
customer, home and project details to determine
eligibility and track program expenditures and

- measure level detail by project type. All program
activities, including QA/QC and reimbursement
request/fulfillment, were also reported.

Funds for health and safety were originally capped at
$800 per home, but due to customer needs learned
throughout the program, the limit was later raised

to $3,000. Health and safety measures included
bath fans, vapor barriers, roof repairs, electrical/
plumbing repairs, ingress/egress repairs, range
repair and replacement, and water heater repair

and replacement. Appliance replacement also
started with an allotment of $800 per home, but this
amount was increased to $2,000. This work included
replacing inefficient appliances with ENERGY STAR®
refrigerators, clothes washers, clothes dryers and
room air conditioners.

Weatherization services were broken down
into two tiers.

TIER 1

Tier 1 weathetization was for homes using <7
kilowatt-hours (kWh) per square foot, < $0.23 per
square foot oil/liquid propane (LP) gas heat, or <
$0.38 per square foot oil/LP gas heat and water
heating. Up to $600 was allotted for the following
measures:

@—O.Heating system tune-up and cleaning

@—o Heating system repair

o Water heater wrap and pipe wrap for
- electric water heaters

o ‘Cleaning or replacement of electric
dryer vents

{ & Yo ENERGY STAR-certified compact
" fluorescent lamps {CFLs)

@—-o Low-flow showerheads and aerators

@—o Weatherstripping doors and windows

@-c Energy education

4 Evaluation of Duke Energy's Helping Home Fund
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INTRODUCTION

TIER 2

Tier 2 weatherization was provided to homes using
> 7 KWh per square foot, = $0.23 per square foot oil/
LP gas heat, or = $0.38 per square foot oil/LP gas
heat and water heating. Here, up to $4,000 was
provided for the following:

@—9 Tier 1 services
@—0 Attic insulation

Air sealing

Duct sealing/repair
Wall insulation

Crawl space insulation

Floor insulation

999995

Since heating/cooling systems account for the
majority of an energy bill, 70 percent of the monies
were allocated to improve customers’ heating
systems, The Intent was to decrease customers’
energy use, thereby providing them with more
disposable income. Existing electric furnaces, electric
baseboards, and cil or propane systems were
replaced with high efficiency heat pumps {minimum
14 Seasonal Energy Efficiency Ratio [SEER] and 8.2
Heating Seasonal Performance Factor [HSPF]). In
addition, many homes were found to have elderly
residents with wood stoves, and new heating
systems and ductwork were installed in these
situations as well.

A maximum of $10,000 could be used for heating/
cooling system replacement and repair ($6,000
max for heating/cooling and an additional $4,000
to upgrade electrical and/or install new ductwork).
Consistent with Tier 2 weatherization, heating/
cooling system replacement and repair required
energy usage per year to meet the following
requirements:

» 27 KWh per square foot,
« =%$0.23 per square foot oll/LP gas heat, or

« >$%$0.38 per square foot oil/LP gas heat and
water heating.

High efficiency mini splits were allowed when a
home did not have a centrally ducted system or
the duct repairs exceeded an estimated threshold.
Funds could also be used to upgrade the electrical
system or repair/replace duct systems. All of the

ductwork had to be insulated and sealed with mastic.

Homes also had to have been weatherized as part
of the installation of a new heating/cooling system,
requiring proper sizing of the system.

5 Evaluation of Duke Energy's Helping Home Fund
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STUDY DESCRIPTION AND METHOD

As the Helping Home Fund was nearing completion, safety, comfort, improved dispdsable income, and
Duke Energy had an interest in understanding the economic sustainability/community impact.
impacts of non-energy benefits among program
participants and implementation service providers.
Non-energy benefits can include a wide variety of
improvements, such as those to economics, health,
safety, quality of life and comfort. Studying and
documenting these benefits helps determine the true
cost-effectiveness of home energy programs and
interventions.

To measure these Impacts, two surveys were
developed (see Appendix l). One survey went

to participating homeowners, and a second
survey was administered to the service providers
that implemented the program measures and
coordinated the work. To supplement the survey
results and further characterize the outcomes of th

In performing the analysis, the first step was to review to monetize the non-energy benefits. The
narrow down the array of potential non-energy results of this component of the program can be
benefits to specific ones to evaluate within the " found later in the report.

Helping Home Fund. The team selected health,

NON-ENERGY BENEFITS

e e - . R I

Health included measures such as the number
of doctaor’s visits, decreased asthma symptoms
and other homeowner health effects.

U VY e e e e e ee o e e e memn 4 e P |

Safety included homeowners’ accessibility or
ability to move about their homes, as well as
electrical and durability issues.

. ‘ - . _ P | -

Comfort addressed whether occupants felt that
their homes were more comfortable. )

Disposable income looked at whether the Helping

| DISPOSABLE INCOME  Home Fund provided homeowners with additional |

income to spend on other necessities. . ;

G

E CO N O M | C . Economic sustainability/community impact

included effects on service provider

SUSTA'NABI LITY . employment and home deferrals, améng others.

e

Helping Home Fund, the team conducted a literature

6 Evaluation of Duke Energy’s Helping Home Fund
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PROGRAM SUMMARY

The Helping Home Fund served 3,516 homes with income customers to determine what measures

an average of two projects each (e.g., appliance were most appropriate. The work was then
replacement, heating/cooling system replacement/ completed by either service provider-based crews or
repair, health and safety measures). Homeowner subcontractors.

incomes had to be below 200 percent of federal
poverty guidelines to participate. The homes were
assessed by local service providers serving low-

The homes were repoited and tracked on a project
level. Table 2 shows the average dollars spent per
project category.

TABLE 2 - AVERAGE DOLLARS SPENT PER PROJECT

APPLIANCES HEALTH & HEATING/COOLING ~ WEATHERIZATION WEATHERIZATION TOTAL
SAFETY REPLACEMENT/ TIER 1 TIER 2
REPAIR
l TOTAL SPENT $1.570,742 $2,639,385 $12,784,018 $100,217 $1,018,932 $18,113,294 [
NUMBER OF 1676 273 1,878 323 488 - 7,096
PROJECTS

PROJECT TOTAL $937 $966 $6,807 $310 $2,088 $2,553

Through the heating/cooling system replacements and repairs, more than 1,300 homes went from
non-functioning to functioning heating systems (Table 3).

TABLE 3 + PRE-RETROFIT HEATING BREAKDOWN OF HOMES RECEIVING HEATING REPLACEMENT

EXISTING FUEL TYPE NUMBER FUNCTIONING NUMBER NON-FUNCTIONING
| WOOD 7 26 33 |
ELECTRICITY 410 1060 1,470
[ KEROSENE 9 9 - _ 18 |
NATURAL GAS 1 1 15
| OILLP 107 222 329 |
NO HEAT 0 13 13

| TOTAL 534 1344 _ 1,878 ]

Note. All heating types converted to heat pumps with a SEER of 14 or greater.
The majority of homes (92 percent) were single-family detached and mobile homes. The remaining were
multifamily units and townhomes or condominiums (Table 4).

TABLE 4 - BREAKDOWN OF HOMES SERVED BY THE HELPING HOME FUND

SINGLE-FAMILY MULTIFAMILY MULTIFAMILY TOWNHOME/

DETACHED MOBILE HOME

{5+ UNITS} {2-4 UNITS} CONDO

NUMBER OF
HOMES

2,362 858 196 67 33 3,516

7 Evaluation of Duke Energy’s Helping Home Fund
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PROGRAM SUMMARY

The subset of customers that responded to the
homeowner survey provided information regarding
the number of children, elderly, and individuals with
disabilities or respiratory illness (Table 5). With these
varying degrees of vulnerability, it can be difficult for
occupants to stay in their homes, The Helping Home
Fund was able to provide services to populations
that may not have otherwise been reached.

TABLE 5 « HELPING HOME FUND SURVEY RESPONSE

OCCUPANT CATEGORY NUMBER OF OCCUPANTS

UNDER THE AGE OF 18 112
OVER THE AGE OF 60 275
IDENTIFY AS DISABLED 237
IDENTIFY AS HAVING A

RESFIRATORY ILLNESS m

Note. Included data from 317 survey respondents.

The Helping Home Fund spending on each
participating home ranged from $114.32 to
$19,825.31, with an average of $5,151. Additional
funding sources were used on these homes as well,
including the NCWAP, PNC Home Beautification
and the NCHFA (Table 6). NCWAP funds were used

“We are no longer cold during the
winter and hot in the summer.

for heating/cooling systems and weatherization,
while PNC Home Beautification focused on exterior
improvement, such as landscaping, painting and
roofing. NCHFA funds were used for heating/cooling
systems, weatherization and structural repairs.
Therefore, although a house received an average of
$5,151 through the Helping Home Fund, additional
work may have been performed thanks to these
other funding sources. .

e —
TABLE 6 + HELPING HOME FUND LEVERAGED FUNDS
(2015-2017)

SOURCE AMOUNT LEVERAGED

NCWAP (INCLUDES DOE WAP
AND LIHEAP) $1732149
PNC HOME BEAUTIFICATION $250.000
NCHFA $234,000

Note. Unable to obtain data for amount leveraged from other

private funding.

To ensure that measures were installed correctly
and funding was properly documented, randomly
selected QC inspections were performed on
completed jobs. At least 10 percent of homes with
health and safety projects, appliance replacement
or weatherization measures received QC, along with
at least 25 percent of homes with heating/cooling
system replacements and repairs.

QC inspectors conducted monitoring'visits to -
evaluate effectiveness, safety, workmanship.

and compliance with program guidelines. They

also addressed educational opportunities with

local providers and customers during the on-

site verification process. The process included a
paper file review as well as an on-site visit with
representation from a service provider. All measures
installed with Duke Energy funds were verified to
be present and compliant with work orders and
materials invoiced. The quality of the workmanship
was also evaluated, and QC inspection results were
documented and discussed. '

All QC documentation, on-site inspection details,
reports and actions were uploaded into LM Captures.
QC return visits were minimal, and all issues were
addressed.

8 Evaluation of Duke Energy's Helping Home Fund
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SURVEYS

The surveys sought to gauge the non-energy
benefits and impacts of the Helping Home Fund.
The full surveys, as well as responses from
homeowners and service providers, can be found
in Appendices [HIl,

Homeowner Survey

The homeowner survey was designed to understand
how the Helping Home Fund affected program
occupants. Homeowners were randomly selected,
and outbound calls were conducted by Duke Energy’s
call center for approximately one month. A total of 901
homeowners were contacted, with 317 completing the
survey (a 35 percent completion rate).

The homeowners overall had a highly positive view
of the Helping Home fund. Ninety-two percent

of respondents reported feeling safer in their
homes, and 81 percent said they have better home
accessibility (e.g., getting into and out of the home),
Additionally, 91 percent said the improvements from

FIGURE 1 - HOMEOWNER SURVEY RESPONSES

the Helping Home Fund made it possible for them
to stay in their current location, and 96 percent
responded that their lives have been made easier in
some form. “They did a good job and it really helped
me a long way,” said ane homeowner. “They put
windows in my home so it feels warmer and | truly
appreciate everything that you all did.”

“My light bill has been a lot lower,
so that helps me have extra
money. My water bill has been
lower too. It has been a lot better
than in years past.”

Forty-nine percent of respendents indicated that the
Helping Home Fund upgrades definitely allowed
them to have more money available to pay for other
necessities, while an additional 29 percent said they
somewhat did.

Survey question: Have you (or any family members) noticed any positive heaith impacts due to the

upgrades to your home? Check all that apply.

Less medication
Fewer doctor visits
Decreased asthma symptoms

Mental health improvement

Other

Decreased stress
Improvement in sleep
Positive impacts to health
Overall well-being is better

0% 20%

40% 60% 80% 100%

9 Evaluation of Duke Energy's Helping Home Fund
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'SURVEYS

Homeowners reported a number of positive health
impacts for themselves and their families, including
better overall well-being, sleep Improvement and
decreased stress (Figure 1). “If it wasn'’t for Duke |

FIGURE 2 - HOMEOWNER SURVEY RESPONSES

could still be in the hospital. Heat affects me very

bad with my medical condition so to feel cooling has
made a world of difference. | am now able to keep my
body temperature down,” reported one homeowner.
Likewise, homeowners said they generally feel -
healthier, more comfortable and warmer as a result of

Survey question: Are you healthier / more comfortable / warmer in your home because of the

improvements made?

100%
80%
66%
M) 60%
60% 7
' 49%
P
40%
- 29% . _ 24%
N %_g\% iy
20%
- 14%
8%
0%
Healthier More Comfortable Warmer

@ NotAtAll @ Somewhat - ) Moderately More () Significantly More
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SURVEYS

Service Provider Survey

The service provider survey was developed to
assess the effects of the Helping Home Fund on
participating service providers, their crews and
subcontractors, and the homeowners they served.
Twenty-four participating service providers were

sent the survey via email, and all responded. The
service providers had a very positive view of the
Helping Home Fund. They applauded the staff,
communication, benefits to homeowners, flexibility
and reimbursement process. According to one
service provider, “Overall, (the) Helping Home Fund
has been both impactful for the community'and
rewarding for our agency to serve others in need. We
would love to be considered for future opportunities.”

In particular, service providers praised the

Helping Home Fund for its effect on low-income
homeowners: Every provider responded that the
program had a positive influence. They reported that
an average of 44 percent of the homes they worked
on through the Helping Home Fund would have
otherwise been deferred.

Fifty-four percent of respondents felt there was a
strong positive influence of the Helping Home Fund
on the local community. In terms of service provider
hiring, 46 percent of service providers indicated that
the program affected staff employment, 4 percent
said it somewhat did, and 50 percent said it did not.

The most commonly completed measures by service
provider-based (i.e., agency-based) crews included
insulation and air sealing, duct sealing and structural
repairs to roofs, stairs, railings and windows (Table
7). Subcontractors also performed substantial work.
Service providers reported that during 2015 and
2016, subcontractors were hired to help complete
over 90 percent of jobs, which included electrical
work, heating/cooling system repair or replacement,
and plumbing (Table 7). All service providers noted
that the quality of the contractor crews was either
good or excellent, and most (83 percent) did not
have difficulty finding contractors to work on homes.
When there was difficulty, it was typically regarding
electrical contractors.

“It has allowed us to serve more
people in our counties that would
not have gotten any service this
fiscal year.”

The service providers reported receiving funding from
a variety of sources in addition to the Helping Home
Fund. As noted earlier, more than $17 million was
leveraged from the NCWAP, NCHFA and PNC Home
Beautification, as well as other undisclosed funding
sources. Service providers noted some variability and
uncertainty in funding over the last five years. One

TABLE 7 - SERVICE PROVIDER SURVEY RESPONSES

Survey question: What measures did you install with an agency-based crew? What measures did you

install using subcontractors? Check all that apply.

MEASURE

| PLUMBING

NUMBER OF SERVICE PROVIDERS USING
AGENCY-BASED CREWS

NUMBER OF SERVICE PROVIDERS USING'
SUBCONTRACTORS

19 |

ELECTRICAL

23

[ HEATING/COOLING REPAIR/REPLACEMENT

22 I

INSULATION/AIR SEALING

13

{ DUCT SEALING

1

STRUCTURAL REPAIRS

13

Evaluation of Duke Energy’s Helping Home Fund
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SURVEYS -

service provider stated, “With the support of (the)
Helping Home Fund, we were able to expand service
delivery to Duke Energy Progress customers. Our
agency’s primary funding source was limited for FY
2017, therefore, Helping Home Funds were leveraged

and résuited in more customers recelving home
improvements to support energy use reduction and
for some improved health conditions. In addition, the
opportunity to complete appliance replacement might
not have happened without Helping Home Funds.”

MONETIZING NON-ENERGY IMPACTS

To get a better understanding of the monetization
of non-energy impacts of the Helping Home Fund,
we examined prior studies and program analyses.
We relied heavily on.a study conducted by Tonn,
Rose, Hawkins, and Conlon (2014}, which monetized
non-energy benefits from the DOE WAP. This study
was relevant for a number of reasons, including its
focus on low-income housing and the overlap in
non-energy measures being explored. It also used a
robust sample size, attributing results to more than
80,000 homes.

Tonn et al. (2014} used a variety of approaches to
monetize the non-energy impacts. The researchers
evaluated pre- and post-weatherization survey data,
relied on objective cost data from existing databases
where available, and then performed monetization
exercises to calculate the lifetime benefit over 10
years. The researchers categorized their results into
three tiers based on the reliability of the outcomes.
Tier 1 estimates were the most reliable, followed by
Tiers 2 and 3. Tonn et al. also considered the value
of lives saved in their analyses.

We also included data from a literature review
from Schweitzer and Tonn (2003). The researchers
reviewed approximately 25 articles; some were
reports that presented primary research from

previous weatherization programs, and others
used a meta-analytic approach to examine multiple
studies. This effort led to a large set of non-energy
benefits, many of which were not addressed by
Tonn et al. (2014). Using the available data from
the prior literature, Schweitzer and Tonn selected a
point estimate for individual non-energy benefits to
represent an average value that could be applied to
nationwide weatherization programs. In this case,
monetized values were calculated using a lifetime -
benefit over 20 years. '

Tables 8 through 12 contain the relevant non-energy
benefit monetization estimates from Tonn et al.
(2014) and Schweitzer and Tonn (2003). We took
certain steps.to err on the side of caution with the
data to avoid overestimating the monetized values.
For Tonn et al., we de-rated their Tier 2 estimates
(by 50 percent) and Tier 3 estimates (by 75 percent).
We also did not take into account the value of lives
saved, For Schweitzer and Tonn, when calculating
the monetized value of all non-energy impacts, we
only took into account the environmental benefit
associated with natural gas, the lower value, and
not electricity. All estimates were converted to 2017
dollars using historical consumer price index data.
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MONETIZING NON-ENERGY IMPACTS

TABLE 8 » MONETIZATION OF ECONOMIC AND SOCIAL BENEFITS
Tonn et al. {2014) and Schweitzer and Tonn (2003)

MONETIZED VALUE'FROM MONETIZED VALUE FROM SCHWEITZER

TONN ET AL. (2014) AND TONN (2003}

NON-ENERGY BENEFIT VALUES BASED ON VALUES BASED ON

10-YEAR LIFETIME BENEFIT 20-YEAR LIFETIME BENEIFT
] INCREASED PROPERTY VALUE $244.80 7
DIRECT AND INDIRECT EMPLOYMENT $1,089.36
l AVOIDED UNEMPLOYMENT BENEFITS ] $159.12
NATIONAL SECURITY $436.56
! REDUCED MOBILITY — ‘ $378.08
LOST RENTAL ! $1.36
IMPROVED WORKPLACE PRODUCTIVITY (SLEEP) $51217 -
IMPROVED HOUSEHOLD PRODUCTIVITY (SLEEP) $375.44
1: FEWER MISSED DAYS AT WORKS $22762
WATER/SEWER SAVINGS $368.56
i REDUCED NEED FOR SHORT-TERM LOANS $39.99 |
REDUCES TRANSACTION COSTS $50.32
TOTAL $1,355.22 $2,72816

TABLE S « MONETIZATION OF HEALTH AND SAFETY BENEFITS
Tonn et al. (2014) and Schweitzer and Tonn (2003)

MONETIZED VALUE FROM MONETIZED VALUE FROM.SGHWEITZER

‘TONN ET AL. (2014} AND TONN {2003}
VALUES BASED ON VALUES BASED ON
* 10-YEAR LIFETIME BENEFIT 20-YEAR LIFETIME BENEIFT

NON-ENERGY BENEFIT

CO POISONING® $4.19
FEWER FIRES $50.04 $92.48
FEWER ILLNESSES ‘ $74.80
THERMAL STRESS (COLD) $194.28 .
. THERMAL STRESS (HEAT) $9579
ASTHMA RELATED $2,270.09
REDUCED NEED FOR FOOD ASSISTANCE $940.16
INCREASED ABILITY TO AFFORD PRESCRIPTIONS $1,090.01
| REDUCED LOW-BIRTH WEIGHT BABIES FROM $55.96
HEAT-OR-EAT COMPROMISE
TOTAL $4,700.52 $157.28

13 Evaluation of Duke Energy’s Helping Home Fund . Note. *CO poisoning used a 5-year lifetime benefit.
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MONETIZING NON-ENERGY IMPACTS

TABLE 10 - MONETIZATION OF UTILITY SERVICE BENEFITS
Tonn et al. (2014} and Schweitzer and Tonn (2003)

MONETIZED VALUE FROM MONETIZED VALUE FROM SCHWEITZER.

TONN ET AL. (2014) AND TONN (2003}

NON-ENERGY BENEFIT VALUES BASED ON VALUES BASED ON

10-YEAR LIFETIME BENEFIT 20-YEAR LIFETIME BENEIFT
CARRYING COST OF ARREARAGES V 7 | | $77.53 -
BAD DEBT WRITE-OFF - $121.04
FEWER SHUTOFFS AND RECONNECTIONS $i0.88
FOR DELINQUENCY
AVOQIDED RATE SUBSIDIES $28.56
INSURANCE SAVINGS $1.36 |
REDUCED GAS SERVICE EMERGENCY CALLS ’ . $137.36
FEWER NOTICES AND CUSTOMER CALLS : $816 I
TRANSMISSION AND DISTRIBUTION $65.28
LOSS REDUCTION
E AVOIDED SHUTOFFS AND RECONNECTIONS $2312 I

TOTAL 50 $473.29

TABLE 11 » MONETIZATION OF ENVIRONMENTAL BENEFITS
Tonn et al. (2014) and Schweitzer and Tonn (2003)

MONETIZED VALUE FROM MONETIZED VALUE FROM SCHWEITZER
TR o
JO-YEAR LIFETIME BENEFIT 20-YEAR LIFETIME BENEIFT
i AIR EMISSIONS - ELECTRICITY $1.32464 I
AIR EMISSIONS - NATURAL GAS L - $435.20
I QOTHER BENEFITS $745.64 l
TOTAL $0 $2,505.48

TABLE 12 « MONETIZATION OF ALL NON-ENERGY BENEFITS
Tonn et al. (2014) and Schweitzer and Tonn (2003) .

MOMETIZED VALUE FROM MONETIZED VALUE FROM SCHWEITZER
TONN ET AL. (2014) AND TONN (2003}
VALUES BASED ON VALUES.BASED ON.

10-YEAR LIFETIME BENEFIT 20-YEAR LIFETIME BENEIFT

NON-ENERGY BENEFIT

$5,856 $4,550

Note. The total monetized value from Schweitzer and Tonn (2003) excludes air emissions associated with electricity.
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 MONETIZING NON-ENERGY IMPACTS |

The two studies reveal that weatherization and other
energy efficiency upgrades can produce a wealth of
non-energy benefits with values in the thousands of
dollars. At the same time, it is worth noting the lack
of overlap in the impacts that Tonn et al. (2014} and
Schweitzer and Tonn (2003) examined. Therefore,
the ovérall value of non-energy benefits may be even
higher than those reported here,

Given the similarities in the housing stock, occupants
and measures installed in the Tonn et al. (2014} and
Schweitzer and Tonn {2003) studies when compared
to the Helping Home Fund, it is possible to assume
that participants in the Helping Home Fund received
a similar level of non-energy benefits. Even with our
conservative estimates, the non-energy benefits
associated with the Helping Home Fund, then,

could approach an average of $10,000 per home
(the sum of the total non-energy benefits from the
two studies). Indeed, the homeowner survey results
confirm that those participating in the program

did receive non-energy benefits, from health
improvements to enhanced comfort and increased
ability to stay in their homes. These benefits can be

particularly important for occupants who are children,
elderly, or have disabilities, respiratory iliness or
asthma.

The Helping Home Fund was not designed to
reduce overall energy use but rather to provide
other benefits to low-income customers, such as
improved health, comfort and safety. For example,
approximately 35 percent of the homes had non-
functioning heating systems and the program was
able to provide new systems to these customers.
The program also provided new washers, dryers and
room air conditioning units, since other programs
typically did not address this. However, because

the program highly leveraged the NCWAP, we can
assume that these customers would also receive
energy benefits. Based on the literature review, DOE
WAP achieves average lifetime energy savings of
$4,890 per home (Tonn, Carroll et al. 2014).

Table 13 summarizes the average costs and benefits
for participating homes based on total invested funds
and estimated benefits from the literature review.

TABLE 13 « SUMMARY OF COSTS AND BENEFITS FOR HELPING HOME FUND

AVERAGE PRESENT VALUE PER HOME,

PRESENT VALUE FOR TOTAL HOMES
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' ENERGY BENEFITS {COST SAVINGS}' $515.33 $17,985,500
I NON-ENERGY BENEFITS? $10,312.83 $36,259,910
ECONOMIC AND SOCIAL $3,883.38 $13,653.964

HEALTH AND SAFETY? $4,775.32 $16,790,025

UTILITY SERVICE $473.29 $1,664,088

ENVIRCNMENTAL* $1180.84 $4,151,833
TOTAL BENEFITS $15,428.16 $54,245.410
TOTAL COSTS $10,124.37 $35,597,.294
HELPING HOME FUNDS $5151.68 $18.13,294
LEVERAGED FUNDS $4,97269 $17,484,000

1. Volue based on Tonn, Carrofl et al. (2014)

2. Value fand subcategories befow) based on summed benefits of Tonn et al. (2014) and Schweitzer and Tonn {2003)
3. Uses the lower monetized estimate of fewer fires, from Tonn et al. {2014)

4. Excludes air emissions associated with electricity from Schweitzer and Tonn (2003}
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CHALLENGES AND LESSONS LEARNED

—o The NCCAA was the appropriate choice
for administering these funds, forming
a valuable relationship with Duke
Energy. The NCCAA provided access
to a network of service providers who
were already intricately involved in low-
income communities across the state.
These service providers were able to
‘quickly access homeowners who met
the requirements for participation in the
Helping Home Fund. The NCCAA also
saw value in being involved with individual
agencies throughout the implementation
of the program, getting to know their
particular challenges and strengths. With
this experience and data, the NCCAA is
able to provide recommendations to the
NCWAP to improve overall performance.

@ﬁo The NCCAA collaborated with Lockheed
et Martin to assist with the administrative
duties of the program. Lockheed

Martin is a strong partner, providing
invaluable recommendations for
program implementation, QC and data
documentation. In addition, Lockheed
Martin oversaw key communication and
training with service providers that kept
the program running smoothly. The ability
to adapt and be flexible with service
providers, who had varying degrees of
experience with implementing programs,
was essential.

@ Funding levels for individual measures
v, (health and safety - $800 and appliances
- $800) were initially too low, resulting in
huge requests for exceptions. As a result
of these requests, funding for health and
safety was increased to $3,000 per home
and appliances to $2,000 per home in
2016.

@—o Funding allocation for administrative costs
s {5 percent) was insufficient for some of the
service providers; however, this could not
be changed due to the regulatory filing.

‘ o

©-

Delays in obtaining contracts and funding
hetween the service providers and the
NCWAP caused issues with completing .
projects in a timely manner.

While the data collection process was
thorough, scme data was not collected
during this initial spending.cycle but was later
learned through the customer surveys. In the
future, the Helping Home Fund may consider
including the following in data collection:

+ Number of occupants by age group (to
capture number of elderly/children)

« Number of occupants with asthma or
disabilities

«+ Tracking of leveraged funds per home
« Tracking of when measures are installed
« Pre-retrofit survey of hcmeowners

Now that the service providers have been
oriented and trained to the program, it
should be less costly for them to support the
program.

Based on some of the homeowner surveys,
it was determined that they did not realize
Duke Energy had funded some of their
repairs. While a brochure was developed
and available for the agencies to provide
homeowners, its use may have dwindled
over time. There is an opportunity for
better marketing of the program to both
homeowners and local communities.

There were mixed reviews of LM Captures,

which is understandable when working

with a network of providers with varying
degrees of experience with technology

and avalilability of local resources. Role-
based dashboard reports provided updates
for status and planning. The NCCAA and
Lockheed Martin worked closely with service
providers to provide one-on-one customer
service and support during program launch
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CHALLENGES AND LESSONS LEARNED

and throughout the program. Feedback from Single Family Rehab program, works well
service providers has resulted in ongoing with WAP so that homes can be retrofit, and
updates to LM Captures, including easily homeowners benefit from access to multiple
identified required fields, less data entry on programs that can address different needs.
the home page, additional options in drop- As one example, the Macon County Housing
down selections and revisions to heating/ Department “was able to use the monies from
cooling data entry fields. the Helping Home Fund in conjunction with

. other programs such as the Urgent Repair
Programs such as the Helping Home Fund Program, LIHEAP Heating and Air Repalr and
are not designed to pass energy efficiency Replacement Program (HARRP), Single Family
tests. Therefore, the utility only receives Rehab Program and the Weatherization

funds in special cases, such as during rate
cases or mergers. However, evaluating non-
energy benefits in addition to traditional Leveraging other programs, while a benefit,
energy henefits can help determine the true Lo was also a challenge for some service
cost-effectiveness of these programs, and providers. It took time for providers to learn

Program.”

allow the utility to capture the benefits such a how to effectively use different funding
program can offer. sources on the same homes. Te help them
get up to speed, the Helping Home Fund
Weatherization service providers are limited used multiple methods to train service
in the funds they can spend on health and providers, including webinars, on-site training
safety measures, causing many homes to and ongoing mentoring, Overall, they found
- be deferred each year. Working closely that one-on-one training was more effective
with service providers ensured that they than group training. The QC field visits were
used the Helping Home Fund monies in the an additional training opportunity for service
anticipated manner. This funding source, providers.
along with others such as the NCHFA's .
NEXT STEPS
The Helping Home Fund recently received an allocation toward heating/cooling systems due to the
additional $2.5 million when Duke Energy merged limited funding, and to allow the funds to be available
with Piedmont Natural Gas. This money will go over a 12-18 month period.

toward a similar program and will be used in the
following ways: $800 for heating/cooling repair and/
or maintenance, $3,000 for health and safety, and
$2,000 for appliance replacement {refrigerators,
washers, dryers, room air conditioners and
dehumidifiers). Duke Energy decided to reduce the

With the success of the Helping Home Fund, the
team is sharing its experience with stakeholders
around the country so that others may learn from it
and build upon it.
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ABBREVIATIONS AND ACRONYMS

DEC Duke Energy Carolinas
DEP . * | Duke Energy Progress
DOE Department of Energy
HHF . . | Helping Home Fund
HSPF . ~ | Heating Seasonal Performance Factor ‘
LIHEAP ' Low Income Home Energy Assistance Program
LM:Ca‘ptures Database developed and maintained by Lockheed Martin
' kWh Kilowatt-hours
LP ) J _ Liquid P‘ropané- ,
NCCAA ' North Carolina Community Action Association
INCHFA " | North Carolina Housing Finance Agency
NCWAP North Carclina (State) Weatherization Assistance Program
PNC Horme Beautification _ Fund offered by PNC bank
QA Quality Assurance
QcC _ ‘Quality Control
SEER Seasonal Energy Efficiency Ratio
“{WAP Weatherization Assistance Program

18 Evaluation of Duke Energy’s Helping Home Fund

OFFICIAL COPY

Jul 12 2019



APPENDIX | + SURVEYS

HOMEOWNER SURVEY

Intro Section: {Provide context and explain the value
of participating in the survey)

Hello, my name is and 1 am calling on behalf
Duke Energy. I'm calling today because your household
participated in a program to receive free home
improvements through the XXX Weatherization Agency.
As part of this program, a centractor would have

come into your home and installed free energy saving
products and made home improvements. We would like
to take just a few minutes to ask you a few questions.

Are you the person in your household who is most
familiar with the improvements that were made to

your home?
o Yes o Don't know
a No o Refused

We're speaking with customers who have participated
in the program to complete a short survey to learn
about their experience and satisfaction with the
program. This is not a sales call, and all of your
responses will be kept confidential.

Homeowner questions

1. How many children under the age of 18 currently
live in the home?

2. How many people over the age of 60 currently
live in the home?

3. How many residents in your household identify as
disabled? .

4. How many residents in your household identify as
having a respiratory iliness {e.g., asthma)?

5. Can you recall any of the weatherization improve-
ments that were specifically made to your home?

6. Are you aware that the Duke Energy Helping
Home Funds were used in your home?

7. [Ifyes, do you know which improvements were
paid for by HHF?

8-10. Are you healthier / more comfortable / warmer in
your home because of the improvements made?

o Not at all o Moderately more
o Somewhat o Significantly more

11. Have the upgrades to your home allowed you .
to have more money available to pay for other
necessities?
o Definitely

o Somewhat a No

12. Have you (or any family members) noticed any
positive health impacts due to the upgrades to
your home? Check all that apply.

o Positive impacts to health, Less doc visits,
overall well-being is better, mental health
improvement, improvement in sleep, decreased
stress, less medication, decreased asthma
symptoms, Other (fill in the blank)

13. Have the improvements made on your house
made it possible for you to remain at home (as
opposed to needing to move to another location)?

o Yes -0 No

14, Has your life been made easier through these
upgrades?

o Yes a No

15. Do you have better accessibility or access to your
home because of these upgrades (e.g., ability to
get in and out of your home)?

a Yes a No

16. Do you feel safer in your home (e.g., from injury
due to durability issues)?
o Yes o No o Somewhat
(If yes or somewhat, please describe)

17. Any other comments regarding Duke Energy’s
Helping Home Fund you would like to share?

That is all the questions | have today. Thank you so
much for your time and have a great day.
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APPENDIX | « SURVEYS

Service Provider Survey

Duke Energy launched the Helping Home Fund

in North Carolina in January 2015. This fund was
designed to assist low-income customers with
managing their energy costs while also addressing
health and safety. As the first round of funding comes
to a close, we are reaching out to participating
Weatherization Agencies to hear your feedback.

We want to learn about your experience with the
program, as well as gather data on how the program
impacted local communities. We sincerely appreciate
you taking the time to provide responses to the
following questions. :

Service provider questions

1. Contaqt Info:
o Name
o Agency

2. Has the Helping-Home Fund had a positive
impact on the low-income homeowners that you
serve?

o Yes, Somewhat, No

3. Have you noticed any positive effects on the
local community (beyond the occupants of the'
homes) from your participation in the Helping
Home Program?

0o Yes, Sdmewhat, No

4. What % of homes were you able to work on
that would have been deferred because of the
Helping Home Fund? '

5. Did the Helping Home Program have an impact
on how many staff your agency employed during
the program years?

o Yes, Somewhat, No

6. What types of funding does your agency receive
on an annual basis? Check all that apply.

o LIHEAP
o NCHFA
o DOE Weatherization

10.

1.

12.

13,

14.

o Utility Funds

o PNC Beautification Funding
o Private Funds
a Other ( )

Has that funding varied over the last five years? If
yes, please explain to what degree it has varied.

What measures did you install with an agency-
based crew?

o Plumbing

o Electrical

o HVAC‘Repéir or Replacement

o Insulation/Air Sealing

o Duct Sealing

o Structural Repairs (Roof, Stairs, Railing, Windows)

Did the Helping Home Fund impact your ability to
retain an agency-based work crew?

o Yes, Somewhat, No

What measures did you install using
subcontractors?

o Plumbing

o Electrical

o HVAC Repair or Replacement

o Insulation/Air Sealing

o Duct Sealing

o Structural Repairs (Roof, Stairs, Railing, Windows)

How was the overall quality of contractor crews?

o Excellent / Good / Fair / Poor (If fair or poor,
please explain what was lacking)

Did your agency have difficulty finding local
contractors to work on homes?

o Yes, Somewhat, No

If yes, any suggestions of what could help remedy
this situation?

If yes, how did this affect what work was
completed? ' '
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15. Ifyes, what type of contractors did you having
trouble finding? '

o Plumbing

o Electrical

o HVAC Repair or Replacement

o Insulation/Air Sealing ’

o Duct Sealing .

o Structural Repairs (Roof, Stairs, Railing, Windows)

16. What percentage of jobs did you hire
subcontractors to help you complete the work in
2015 and 20167

17. If the Helping Home Fund was to be continued as
a program, what improvements / changes would
you suggest?

18. What'worked well about the program?

19. Were there any houses or families that stood
out with regard to the impact you observed from
participation in the program?

20. Is there anything you want to tell us about your
experience with this program?

21. Can we contact you with additional questions?
If yes, Name, email address, phone number.

OFFICIAL COPY

Jul 12 2019

21 Evaluation of Duke Energy's Helping Home Fund



APPENDIX Il * HOMEOWNER RESPONSES

I really fike the program, Years before [ didn’t know
about different things to moke my home efficient. |
have told people about it too. I feel like Duke Energy
redlly tried to help people. Thank you so much.

I am so amazed by all Blue Ridge took care of for
me with my new ac, the insulation, the moisture
barrier the sensor for carbon monoxide and the
replacing of my duct work. | am also happy to learn
that Duke Energy had a hand in this too, Kudos to
Duke Energy. Keep doing what you all doing. | have
a testimony about everything that was done for me. |
am so grateful. Mr. Dale and his crew were amazing.
They did an outstanding job. They gave me a sense
of everything going to be alright. The inspector was
_also great and offered his number to if anything
should go wrong with my unit to call him. They did
everything they said and much much more. This
program is great for older disabled people like me.
Anytime you need live customer data or feedback,
please call me because [ have nothing but good
things to say about Blue Ridge and Duke Energy.

1 just want to say everybody was nice and good to-
me. | thank you all.  love my new ac unit. | didn’t
know Duke Energy was responsible for doing that. |
don’t have to worry about that being done anymore.
This is a good thing to have and | am thankful.

It was very helpful and nice to know assistance is out
there for people who may be in a struggle. This is
wonderful program also for older customers or those
with health issues. | was more concerned with the
efficiency of my home and the insulation has been -
great since odded. I'm not worried about how often
my units cycles on and off.

L] . * . L] L I ) L] * L] L] - a L] L - L] . . .

Everybody was so kind that came out. Very polite
and were courteous to take off their shoes and not
track dirt into the home. They also cleaned up after

themselves. Very thoughtful. | am thankful for the
good Lord to make something like this available to
me. The agency aiso helped replace the faucets and
I got light buibs, I am very thankful for this program.
I'm not sure if anything can be done or if someone
can direct me, but 1 am In need of windows. The
windows I have now are terrible. I'm using duct tape
and plastic to close them shut. | would just love if
someone could help guide me to a agency ora
program that can help me with my windows.

. L] L] . . L] [} - L] a - - - L] . . . L] L )

] thank God for the program. Really
overwhelmed with joy and happiness
that there was such a program available
to help me.

Appreciate this program so much. Helped me
because | would have had to find another job to
have to done some of the things that were done,
especially the new heat pump that was installed.

I was blessed with this program and to be able to
qualify. I am thankful. It didn't push me into anymore
debt and although | am on a fixed income at 73 yrs.
old | can still pay my bills and not scraping to make
ends meetl,

it's the best thing that happened to me, | couldn’t
afford to have these structure repairs done.... .
wonderful thing to happen to me it's highly blessing
that felf on melll the best thing that could have
happened for me! So grateful and thankful

All of them were very nice people. | am definitely
appreciative of having an electrical heating system
in my house. | feel safer now since I don’t have

to mess with the kerosene heating and worrying
about it tipping over or not changing the filter or the
possibility o hit burning down more house.
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Where the back porch was they buiit steps with a
handrail... 1was very appreciative, I needed the
work done and had no idea how | was going to do i,
1 was so happy to qualify for the program.... it was
a blessing.... I said my prayers and this happened... |
" really appreciate it.... )

I am so grateful....when the contractors came out to

my house - [ cried.... I was so thankful..... fjust want
to thank everyone at duke energy from the bottom
of my heart!! | don't have to worry about spinning
“my air unit by hand....it would freeze up and we
would have to cut it off by the breakers.... old a/c
unit finally stopped running... 1 had-everyone in my
family send a letter to the agency thanking them for
everything....| send them Christmas cards, send them
thank you notes.....

&

I thought my light bill would come down....but it
hasn't... put insufation in the roof, | appreciate all of
the improvements that were done..... thanktul for
the help.... did a lot of work.... ‘

| appreciate the program and | would
recommend it to anyone. You guys did
such a wonderful job, from the bottom of
my heart.

'mso Qrotefu!...l. would like to say thank you from
the bottom of my heart... it was getting to the crisis
mode where | thought | would have to move..

They put insulation in attic, fixed heat ducls so heat
would go down... it’s a good thing to help people, it's
a good fund if people don't have the income to put
stuffin...it's good. '

The contractors that were used were excellent, the
approach, communication, they weré a great group.

l.would like to say thank you for the program, its
been a life saver...

[ think this is a great program. it helped me and my
family. | hope more funding becomes available to
help other families:

I must say that everyone who came out | was well
pleased with. They were all kind mannered and
promised to be here and was here at the time given.
I am very happy with all things done and happy

for my new ac unit. The guy who installed my new
system explained everything to me very well.

The crew was great. | hope Duke will be about to
continue this service. It has a lot of benefits to the
community and | appreciate being able to have had
the opportunity. I was out of work during the time
my new system was installed so I am thankiful.. This
program is one of the Best programs Duke offers
and is an excellent service.

I am surprised that they were able to install my new
heat and cool unit in my home because | have an old
mill house so | am very grateful that they managed
to install it. They did a great job. Everyone was hice
and cleaned up after themselves. The inspectors
were nice too. | wish | had money to contribute to
this fund to help others in need because it is hard
when you need improvements and don't have the
money or means to pay for it. | am thankful Duke has
a program like this and the weatherization agencies.

1
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I just think is Godsend. It is such a wonderful
program for senior citizens, someone who is
disabled that cannot afford to help themselves.

I'm on equalized payment and my bill went from

193 to 120 doliars per month... that extra savings
can pay for another bill... | was flabbergasted when
I qudlified for the program, my heat pump was
replaced, washing machine is great, (this machine
wrings out clothes so less drying) replaced every
light bulb... they were fabulous, couldn’t believe it..
I work at a non-profit organization, it was unreal, it

I hadn't been worked there i wouldn’t have known
about the program.

Power bill has gone from 500 to 200
dollars per month. We were using space
heaters to heat the home & a window
unit to cool the home. I'm 100% satisfied
that they helped me as much as they did!

My mother doesn’t have to worry about buying:

oil this winter or using a space heater, which is
dangerous. Many people do not know about this
program and it$s because of the line of work 1 am in
to why | found out. This has been o life saver. | do not
live with my mother but my brother and | were there
when everything was being done and | don’t know
what we would have done without this program
because financially we don’t have the money to
have made these sort of upgrades. My mother is
elderly and it gives her now a sense of being safer,
warmer and saving money. She can also stay in her
own home and not in a living facifity. This program
saved our lives and we thank you so much.

Having the new windows make me feel safer. Overall
| feel better and I am grateful and thank you ail.

It was just wonderful and | thank and appreciate it.
It's fantastic that Duke can set aside funds to help
people like myself that is on a fixed income and .
elderly. | am a widower and | can’t thank you aoll
enough for my new air conditioning system. | am
very appreciative of everything and Duke.

The program has done o lot for a lot of people in the
neighborhood. | hope that the program continues
and help others. My light bill is very very good. |
really enjoy the way it is. | hope they decide to do
more of this- program, especially for senior people
who can’t afford it. It really came in handly.

it's a great prograom to help people. | always worked
and made it on my own and | have been very

. independent and then had a lot of medical issues. |
have been in a pretty bad shape, and my stuff went

out, so f was glad for that prograrm.

I think is a great program for people who really
need it. Sometimes is hard to make meets end, so
anything that you can do to fower the electric bill, so
I think you should do more of these programs.

‘I really want to thank you for having the program. It

helped very much. | am in a lot of medications, so
this helped me a'lot. | have told people that Duke
Energy helped me a lot and that's why | feel better.
My bill also decreased and is very nice now,.

The whole process was painless. | couldn't have
asked for a better set of people. Mark and David
were exception. They were great. Neat and
courteous. | was so appreciative | cooked them a
little something to say thanks.
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I never knew that Duke Energy was involved. The
people that worked on the house they were some
of the best people ever. The people that were hired
were great people.

[ think the program is amazing, for
citizens who pay taxes like myself. These
improvements allow me to tell others
about this program. It’s great. 1 am truly
blessed.

They did so muchil! | think it's a real good program
who need assistance.. when winter comes l'll really
get the benefils.... appreciate the program, a really
good program.... the people who administrated the
program did a great job! They let me know all of the
information. .

1 just think the program is wonderful. They did so
much for us. Me and my sister live here and we

are getting out there in age, fixed income, and we
couldn't have done any of this without you guys. We
don’t have to worry about things breaking down.
We know that we will be able to stay here for a long
time. It is just wonderful!

They all did a fantastic job with the upgrades. After
they finished my evaluation my refrigerator went
out 4.days later, and it wasn't included.... thank the
lord for that program and | was eligible for it. it's a
great thing you do for people who can’t afford those
- things, i don’t know what i would have done... alf the
guys were very nice and friendly and everything I'm
glad to be a duke energy customer, '

Thanks a fot, if it weren't for the upgrades | don't
know what me and my mom would do, keep

the program going... most definitely... if you can
help anybhaody else like you've helped us, please
continue. It was amazing for usl! It was an amazing
experience.. the people that did the work were very
considerate of me and my home...

| think Duke Energy is good, everything is great, afl the
upgrades, | couldn't ask for anything any better thanks
to duke power, what would we do without them.

Door is a lot more secure, windows are more
secure.... previously on windy days you could
actually hear the wind blowing Inside, it was so bad
the wind would move the blinks... there was a lack of
sealing previously... I'm glad to know Duke Energy
was behind a lot of it.... this place really needed it
(public housing).

I think it is a good program for people that are on _'
social security and can’t afford big bills. Everyone
who came out was redlly nice and | thank Duke
Energy for helping me.

. . . L] . L L] - . . . L] . . - - L] L] L] -

The little boys that the installed the equipment

were really nice, they did a good job.. Ms. Cannon
wanted to make sure everyone got involved with the
instaliation got an A+ After my a/c was installed |
told my girls “1 believe 've went to heaven when |
woke up.”

It has made a world of difference... wasn’t aware
Duke Energy HHF was involved.. couldn’t believe |
was eligible for all this equipment... | want to thank
Duke Energy for being a company that has helped
a consumey, feels very very good!f Absolutely
remarkable... L
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Don't have to use plug in heat, feel safer now.... not
worried about fires as much, fire/gas alerts system
make customer feel safer.. Duke Energy has
done a wonderfuf job to help the seniors, a lot of
customers can't afford a heating/cooling system,

we didn't have the money to put in heating/cooling
system. The people who instailed the system did a
good job, cleaned up before they left.... appreciate
washer/dryer, appreciate that..... customer really
appreciates everything to the highest...... they
removed a lot of stuff from the bottom of the house-
and they had it all removed... can't complain about -
any of the services. -

Feel safer in home because old heaters
were bought from Walmart and they
weren’t as safe. The HHF has been a
blessing, it has made our lives so much
easier... Hopefully others can benefit
from this program... our electric bills
have been cutin 1/2...

| appreciate everything that was done. | appreciate
it so much that | wrote thank you letters to everyone
with Community Action Opportunities. | am very
thankful, | used to burn oif and | didn’t have to spend
the money this year. They also upgraded my wiring
to get the new heat pump in. They took good care’in
what they did and with me.

I am glad that Duke Energy had the funds to help’
and assist the disabled. It helped me fremendously.

It has helped my bilf a lot. It has decreased my bill for
about $100 or so.

I am just glad that it was available and we qualified
for it, for our HVAC., it was really expens:ve for us
because of kerosene.

. 1 am so thankful for everything that was done for me.

Everyone who came out from each of the companies
were very professional. Even the Inspectors were
nice and not snobs. They assured me that all the

" efectrical work was done correctly. They even

installed a smoke and gas detector alarm.

| appreciate the new appliances, because they are
more energy efficient. | know down the line they will
help me with the electric bill. ! greatly appreciate it.

Customer says he and his mother are on disability
ond it was blessing, and they really appreciated
what Duke has done for them.

My personal opinion, | think this program is a
blessing, I think that DE is one of the most wonderful
companies to help people who are disabled. My
husband passed away fast year from cancer and this
program helped me so much. | am so thankful,

# ® ¢ # & & & 3§ & -8 & 3 & 8 & & e s .

I am greatly thankful for Duke Energy and this type
of program. | was in shocked that | could apply and
actually got accepted. They replaced my washer
and dryer and my-ac unit. They also gave me a
refrigerator. My house was hot and moldy previous
to the improvements and had deteriorated and had
critters. | feel healthier overall, If it wasn't for Duke

1 could still be in the hospital. Heat affects me very
bad with my medical condition so to feel coofing has
made a world of difference. | am now able to keep my
body temperature down. This is a mobile home 50 it
isn't very efficient to begin with, Thank Duke and the
weatherization Action Pathways for everything.

Everyone that was sent out was professional from
start to finish. From the first inspector to the final
inspection inspector. This was very convenient and
mindful and everyone wuas friendly. Definitely keep
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this type of system around., | hope it can extend
across the nation to others in need. | recommend it.
Sad to hear that our fearless leader is trying to take
programs away like this but | am grateful that it is
available, Thank you so much for taking the time out
to call to ask about my experience.

! would tell anyone that has the opportunity to do
this to please do it immediately. Be careful who you
said yes to, but if you know if it is a program that
Duke Energy is responsible for, then they will take
care of you,

1 can breathe a lot better. You all did such a good
Jjoh. Thank you all for doing this. | am so pleased,
Everyone was so nice and the entire thing was
enjoyable.

Keep program up. Elderly people need
it. After you work all your life then to
end up on a fixed income it’s hard when
things needto be fixed. Sometimes you
have to choose to do without meds or
maybe food depending on how bad it
gets. 1 thank you all for doing this and
keep it up.

Thankful for heat pump and thankful overall for
everything that was done and is coming out to her
home. During the winter customer feels a fot warmer
and during the summer hot months she'is a lot
cooler. She has noticed breathing belter although
she doesn't have an issue breather. The quality of
the air is better. In the past she has used fans but
now feels better overall during the hot days.

If it wasn't for Duke Energy | don’t know where |
would have been this winter. With previously having
to use a wood burner for heat which caused my sons
breathing issues | am thank you to Duke for installing
a new heat and cool system. | am tickled to death
and so pleased of all the work that was done.  am
so happy that Duke cares about people who need
help and from the bottom of my heart | am thankful.

! was not aware Duke Energy money was used
towards the improvements in my home so knowing
this is great and I appreciate you alff so much,  also
like the tips you send out on think that can be done
in the home to save money like hanging the clothes
to dry instead of using the dryer.

" I sure appreciate the i‘hings that were done because

it helped to better the household. To have a better
heating and cooling unit helped a greater deal. They
also did the cracks and the bathrooms which was
good too.

! have nothing negative to say about my experience.
The air conditioning company (Mr. Richard) was
awesome. Make note that Mr. Richard explained
that this was one of the biggest jobs they have
done. It was starting from scratch. No insulation in
the attic, no central heat or cool. They also added
vent in bathroom and a main breaker, | am so very
grateful and thankful and happy to recommend this
is anyone ! know. | had to wait 2-3 years for this and
{ am thankful my home had alf these improvements .
made. Tell the program manager that this was
exceptional for Duke and the other workers to do.

They did a good job and it really helped me a

A long way. They put windows in my home so it feels

warmer and | truly appreciate everything that you
all did. One person in here asthma is as bad and
overall we feel good and is comfortable. Thank you
so much.
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WARM was able to assist so many families with
these funds. We are so grateful, and wish there
were more funds to continue to help so many more
famifies that are in need,

We worked very hard within a short time frame to

" spend the original allocation, plus the additional
funds we requested and received. In about a two
year period, we installed over 175 heating systems,
a great many appliances, and heaith & safety and
weatherization measures. In spite of all that was
accomplished, the need exists for that much more to
be done.

It has been an great program for all our eligible
clients.

We look forward to continuing to work with Duke, it
has been an outstanding opportunity for our agency
as well as the customers that have been touched by
this program, It has given us the opportunity to bundle
services with other agencies to serve customers and
provide additional measures in the home.

This was a great program, but the need is still great
(10x).

The program support team was very helpful in
assisting us from the start to finish and we were able
to leverage the funding to provide needed services
to the low-income folks CADA serves.

This was one of the best programs we have
administered to assist homeowners with appliances.
{2x).

The staff at NCCAA and the Martin group were
very helpful and easy to work with. The requests for
exceptions were processed quickly as were agency
reimbursements. This program was a win-win for all
involved.

Overall, HHF has been both impactful
for the community and rewarding for
our agency to serve others in need. We
would love to be considered for future

“opportunities.

Joel Groce with NCCAA did an outstanding job
administering the dollars.

This has been a great program. The Duke HHF staff -
were great and very knowledgeable. Payments were
also processed timely.

" The HHF program has helped offset many program

expenses and has allowed us to continue working
fonger through the year until the new contract is
completed and/or funding is released.
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Testimonials
| ]

is a Columbus County resident that applied for weatherization due to the high
cost of heating and cooling her home. qualified for the HVAC replacement
program through Duke and was able to get an energy efficient heat pump installed. -
stated, “I don’t have to seek assistance anymore with filling my tank to heat my home.
I am very pleased with all of my services.” '

Old Thermostat New Energy Efficient Thermostat
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Helping Homes Fund gives Hickory
woman her first heating and AC system ...

By KJ HIRAMOTO khiramoto@hickoryrecord.com
Sep g, 2016

Janet Lutz of Brookford adjusts her thermostat to her new heating and cooling system from
Duke Energy's Helping Home Fund.

Janet Lutz of Brookford has already started covering her new refrigerator from Duke Energy’s Heling
Home Fund with photos of her grandchildren.
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HICKORY — The thermostat at Janet Lutz’s house in Hickory has remained at exactly 72

degrees Fahrenheit throughout the summer. While Lutz insisted she is comfortable with the -

temperature setting in spite of some of the hottest and most humid days during previous
summer, it was also due in part to her being overwhelmed by the technology.

“I'm scared to touch the buttons,” Lutz said jokingly. “But it feels great around the house. ...
My sister also told me to keep the fans in the living room going to keep the air flowing.”

Before having the thermostat installed in her house, Lutz had never owned a heating and air
conditioning system.

“I’ve always had my wood stove for over 40 years,” Lutz said. “I made my boys go out buy a
loaf of wood, stack a pile outside, bring some inside the kitchen and we’d heat it with a
stove.”

Thanks to the collaborative efforts between Duke Energy and Blue Ridge Community Action
(BRCA), Lutz’s days of making her grandsons gather wood to generate heat around the
house is over.

Lutz was among the families selected by BRCA as one of the rec1p1ents of Duke Energy S
Helping Home Fund.

Helping Home Fund is a program that offers free assistance for income—qualiﬁed Duke
Energy customers with up to $10,000 in energy efﬁmency upgrades. After receiving a
complete home energy assessment, they also receive assistance and counseling to help the
families save on their future energy bills.

BRCA’s role is to administer the home improvements for the chosen Duke Energy
customers as soon as the non-profit organization receives the allocations from Helping
Home Funds: They identify the clients who apply for the program, send out contracted -
auditors to test the home then the auditors send the reports back to BRCA, which then
follows up with a select group of clients based on their eligibility scores.

BRCA Energy Director Shawna Hanes said the program operates in a team effort with all the
contracted partners and Duke Energy all playing their own roles.

“We have qualiﬁed contractual partners that we had carefully selected which we are glad to
have with us,” Hanes said. “And we would not have been able to install the system (m Lutz’s
home} if it weren’t for the funding received by Duke Energy.”

In addition to assessment and counseling, chosen families like Lutz's receive services from
the program such as health and safety repairs and installation of home ventilation systems.

And for Lutz’s case, she received repairs on her home windows and a refrigerator as
additional services provided by the program.

Lutz said ever since the installations for the series of home improvements were completed
several months ago, she had been pleasantly surprised to see her house is a lot more energy
efficient, evident by the noticeable difference in her monthly Duke Energy bills.

“When we used the wood around the house, it went around $200 a month,” Lutz said. “Now
it’s between $120 to $140. ... Now I can spend the extra money on the boys’ school supplies
and (school) uniforms."
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Lutz said the new heating system in the house has enabled her to give her two grandsons --
Daniel, 15, and Nick, 11 -- extra time in the evenings by not having to make them go out to
gather wood for the stove. But as a result, she did add more chores around the house for the
boys.

“They’re not going to sit around,” Lutz said jokingly. “Daniel likes to cook so I have his
prepare the main dishes, and Nick likes to bake pastries and I get him to organize the Bible
. shelves.”

All jokes aside, Lutz said the series of home improvements and installations have helped the
family immensely, especially for her two grandsons. They've struggled with asthma when
their house was in its previous conditions. :

“They’re nowhere near as affected by it now,” Lutz said. “I couldn't be more thankful for
Helping Home Fund.”

Hanes said seeing the families experience improvements to not only their home utility
systems, but also to the quality of their lives makes her job that much more fulfilling.

“It’s always exciting to see all the work get done,” Hanes. sa1d “It keeps our staff motlvated
when they get a chance to see these families smile in-person.”

Application Process

Although BRCA is nearing the end of its Duke Energy HHF allocation period, Hanes said
she encourage clients to apply for services since they will continue to provide weatherization
services to low-income families. Hanes said if a client is unable to come to the BRCA office
locations, our organization’s service workers could make a home visit when possible.

For more information on the weatherization services, visit their website at
http://www.brcainc.org/weatherization. The Weatherization Services page provides more
information about how weatherization helps low income families save energy and money
and also informs clients on how to qualify for weatherization. Applicants must quahfy for
weatherization in order to qualify for the Duke funds.
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Duke Energy’s Helping Home Fund
aides Lincolnton woman

MATT CHAPMAN
Staff Writer

Duke Energy launched its Helping Home Fund in January of last year and has since provided
more than 2,000 families in North Carolina with up to $10,000 of energy efficiency upgrades at
no cost to the customer.

The Helping Home Fund is a $20 million program funded by Duke Energy shareholders that
was authorized through an agreement with the N.C. Public Staff and approved by the N.C.
Utilities Commission in 2013. It serves families at or below 200 percent of federal poverty
guidelines and helps income-qualified customers with upgrades that include the replacement of
outdated washers and dryers, HVAC replacements, insulation and other weatherization benefits.

Duke Energy contracted the N.C. Community Action Association to administer the $20 million
of funding through 28 agencies across the state. In Lincoln County, more than $58,000 from the
Helping Home Fund has been administered through I Care Inc., a private non-profit that works
to expand economic security for vulnerable families.

Patrenia Fair is one of the Lincoln County residents who has been helped by this collaboration
between Duke Energy and I Care. She spent years living through sweltering summers and harsh
winters in a home without a properly functioning heating and cooling system. Fair lacked the
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disposable income to make the required fixes and the problems snowballed as the use of space
heaters and window air conditioning units drove her energy costs through the roof.

“I'thank God for these people who have helped me,” Fair said while fighting back tears. “I'm glad
that they came by to see about me and cared enough to come check on me.”

Fair applied for the program through I Care and as a Duke Energy customer was eligible for
assistance through the Helping Home Fund. Work began on her home in April as I Care
replaced her electric baseboard heating and installed a brand new heat pump. In addition to the
new heating system, Fair’s home also received weatherization upgrades and the fund provided
her with a new, energy efficient refrigerator to help save additional money each month.

“I’'ve been in this job for almost seven years and I'll never forget the first home I went into,” Rick
Stotts of I Care said. “It was a mobile home and it was in the winter time and it was freezing cold
in there. I saw this young girl laying on the sofa with a bunch of blankets over her and I didn’t
realize it right away, but she had a little baby under there trying to keep it warm. I have a real
soft spot for older folks and kids. They’re so appreciative for what you do for them and you can
see the difference it makes in their lives.”

The Helping Home Fund is a one-time program, meaning that once the $20 million has been -
spent the program is over. However, Duke Energy representatives are working on putting a
similar initiative together sometime in the near future

“We are a very large company, but we want to try to reach out to everybody and have a
conversation,” Duke Energy program manager Casey Fields said. ”If it means that we can make
a big enough change in someone’s life that you get emotional or you feel good about it, it makes
my job much, much better at the end of the day. This is a phenomenal program and this is the
right thing that we’re doing and it’s what we should be doing.”

Image courtesy of Matt Chapman
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The customer was in need of energy saving measures for his mobile home. He is disabled and -
has limited income, which made it difficult to get much needed measures done to his home. -
- was grateful for all the assistance that Action Pathways along with Duke Energy’s
Helping Homes Funding provided to his home. || i] vas very pleased with all the services
he received by from weatherization program and has already seen a change in the way his home
feels.

I < Fome

No Vapor Barrier Vapor Barrier Old Bath Fan New Bath Fan
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Since the start of the Duke Helping Homes program we have helped over 125 families in Macon
County addressing health and safety issues and installing energy efficient appliances and
heating systems to reduce their energy usage and monthly bills.

The health and safety part of the program enabled us to install handicap ramps, grab bars and
do much needed porch repairs so that our clients could stay in their homes. Also we were able
to install new heating and air conditioning systems where they were non-existent or beyond
repair. This was so very important to our clients on oxygen and with health issues.

is one of our clients with health issues and cannot endure extreme cold or heat.
She 1s very comfortable in her home now with her new heating and air system and does not have
to go stay with relatives as she did in the past.

' F is a client who is on oxygen and installing a new heating and air system to his
ome eliminated the wood burning stove. He could no longer lift the logs and a dangerous

situation was eliminated.

was in a nursing home and could not return home until a handicap ramp was
installed. She is now able to be in her own home.

* was in desperate need of a handicap ramp and since his wife is on oxygen, we
were able to replace the propane system with a heat pump and install the handicap ramp.

was in need of porch repairs and a handicap ramp. He is now able t6 enter and
exit his home safely and can stay there for many more years.

m and his wife are both disabled and have a young child. They are truly
. grateful for the handicap ramp and heating and air system.

q lives alone in a very rural area and was in need of a handicap ramp. She
was In a nursing home and couldn’t return home. We were able to install the needed ramp and
also install a mini split heating systern for her. She is now able to be at home.

So many of our clients have commented about how their lives have been changed for the good-
and how happy they are to see the reduction in their energy bills due to the-appliance
replacement program and HVAC replacement program. : :

Macon County Housing Department was able to use the monies from the Helping Home Fund in
conjunction with other programs such as the Urgent Repair Program, HARRP, Single Family
Rehab Program and the Weatherization Program.

We wish the program would be continued as there are many elderly, disabled and single parent
families here who would benefit from being able to switch from wood burning stoves and the
expensive propane heating to the energy efficient heat pumps.
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Various Success Stories from Duke Energy’s Helping Home Fund

Wl'mlngton, NC

To Duke Energy Helping Home Fund:

How will I ever be able to thank you for kindness & generosity in helping us to get a new HVAC
system putin. After living over a decade without heat and air, it had pretty much become a way
of life for us to live in one room during cold and hot days. Using an electric heater to stay warm
was neither safe or efficient. As students (trying to improve our lives) we would sit and do
homework with hat, coat, & gloves on. For us, it was a normal way of life for many years.
However, thanks to your Home fund and giving back to the community, Wilmington Area
Rebuilding Ministry, Inc. was able to see to it that we were matched with you to be a recipient of
your gift. It has changed our life overnight to have this new system in place. Thank you again
and WARM for your kindness & especially for the volunteers at WARM for treating us with
dignity & respect.

Dur!am, NC

[Received Air Sealing and Mechanical Ventilation]

This letter is to thank you for the amazing and wonderful maintenance work that was done to
bring my home up to standard. I would never have been able to pay or save for the service that
Your Company did for me. The company is a God Sent for Seniors.

I would like to thank the people (men) who performed the service, they were_; the
Auditor, —, and the other two men from Charlotte, NC who did the electric work.
They were very polite, friendly and respectable to me and. my home. After the work was
completed they checked to see if everything was working or performing correctly.

Again, Thank all of You.

IR [((VAC Replacement]

To whom it may concern. We just wanted to thank you for all you did for us. We could not have .

afforded this ourselves. It’s good to know that in this messed up world we live in today, there is
still people with goodness in them. I believe God will bless and prosper your company for what
you do. We appreciated all your crews that came out. God bless you and good luck in the future.

Wl“OW Spring, NC

[HVAC Replacement — Mechanical Ventilation]

" Thank you for the weatherization of our home. The things did have definitely made a difference
in our electric bill. We are so appreciative for the services that you provided because they were .
needed so badly and we could not afford to have any of the work done. _
The gentlemen from your organization and the service providers from Therma Direct, Carolina
Weatherization, and Lowe’s were so respectful and extremely courteous.
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|Plumbing repairs & HVAC Repairs]

Wanted to say thank you so very much for help in facilitating all the repairs on my home.
Already seeing a difference in energy bills. I have nothing but good things to say about your
agency. Hope you all keep up the great work.

Ze!ulon, NC

[HVAC Replacement]

My deepest appreciation to all administrators of Wake County Weatherization and Duke Energy
Progress Heat/AC Assistance Programs. Because of your programs, [ was blessed to get my
Heat and AC needs met for only 25% of the total cost which was paid by my landlady.

Henderson, NC

I would like to express my appreciation for this program. It has really helped me a lot. I would
not have been able to have this work done without your help. My house has never been better.

The works were very professional and kept me informed on what was going on. They had to
rework the duct work, install insulation, replaced attic steps, replaced roofing (ceiling tiles) and
installation of the unit. There “wore” the best. Without this program, a lot of families would be
without heat or air and a comfortable place to live.

Just wanted to thank you and let you know how much I appreciate all that you all have done for
me. The heating and cooling unit works great, and the washer and dryer are great, makes doing
laundry a pleasure. All who came to my house to install everything, were so very very nice. I
have never had that many new things that I didn’t have to make monthly payments on. What a
blessing. .

Homeowner serviced by Coastal Community Action in New Port, NC

I (5 xccutive Director of Coastal Community Action] called this morning after
receiving a call from a lady who had been helped through the Helping Home Fund. This lady
was a retired teacher who because of sickness was no longer able to work. She had replaced the
roof on her home before her funds ran out. She has been without heat for a very long

time. The actual work will not be completed until tomorrow, but the lady was so overwhelmed
with the kindness shown to her that she called- and talked for over an hour. She said that
she had never been treated as kind and was so appreciative of the professional staff at Coastal.

Mount Airy, NC

.Dear [Jill/ Weatherization and Duke Power,
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Just a note to say THANK YOU, so much, All of you, for my new A/C unit and the free A
installation of same. I've worked hard all my life and it is so much appreciated. To find people
willing to help me so much in my older, non-working time and age.  And what a year to get such
a blessing — So hot!

Fuquay Varina, NC

I just had to thank you and your company for caring about our community and seniors. I have
been so afraid of falling “again” in the winter with 2 inches of ice on my stairs, not even able to
get out of my home. Through the money you gave to Senior Weatherization I am now much
safer going in and out of my home. I am more than grateful for your helping me! I will be
praying for God’s blessings to overtake you and your company and your family.

You truly have been used by God to answer my prayers to keep me safe Thank ybu one million
times b '

Charlotte, NC

I wanted to take this time to thank you for your service in making sure I have received my new
GE Appliances, what a difference it has made in my home. Having appliances that are not only
brand new, but are updated and just simply beautiful.

~ Thank you for your Help and the Change it has made in my life.

Ralelgh/ Durham

Season Greetings,

I did not want another day to go pass without me giving you all this big appreciative love email!!
I am speechless and so grateful for all the work that was done to my home! I came to you will
lots of concerns and not to mention a $1200.00 light bills for two months. My family barely
made it through the year because there was only money for the basies but God!!! There was no
way I could have ever afford to do any of the work you all did! I am less stressed because my
power bill has been cut down tremendously, we all sleep safe at night because you have installed
smoke detectors and carbon monoxide detectors, I won’t have animals crawling in the crawl
space and it was fully insulated as well, and although it’s not the last thing you all did but you all
got rid of my 1980s refrigerator and blessed us with a new one. I am emotional right now just
writing this email! If I ever was wavering in my faith, I am reminded every time I opened the
front door and step inside my warm and cozy home 2 things-God has angels on earth and He is
still performing miracles.

Boonv1"e, NC

From the agency that served ||l
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I had a delightful telephone call fromF and wat to shar it. [JJjj is an elderly lady.
She’s an expressive person and has a jolly attitude and outlook about most things.

She called me to let me know Lowe’s delivered her new refrigerator at 8:08am Tuesday
morning. She said she “had no idea it would be so big and so pretty and so nice! That’s arich
lady’s refrigerator! I have never had a réfrigerator I didn’t have to buy on credit, make payments
on, and do without, in order to get it. T'll be 83 next Wednesday and I think this is my birthday
present from heaven! Idon’t know if other people call you to thank you for their refrigerators
and let you know how nice they are, but I had to. I want to thank each one of you that had

. anything to do with helping me get my new refrigerator and heat pump. My house is nice and
warm now!” '
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Success Story from Charlotte Area Fund

Good-Afternoon || -

I really did not know what I was going to do! For almost 5 years, my washing machine had been
leaking, it took more than 2 hours for 1 load of clothes to dry, my refrigerator made a
"humming" noise, and my oven door was broken.... the whole house was falling apart and
honestly so was I!

I was barely making enough money to survive and just the thought of trying to replace worn out
broken appliances was almost too much to bare. And then.... I read the article in the Charlotte
Area Fund Spring 2016 Newsletter about the Charlotte Area Fund and Duke

Energy Replacement Appliance Assistance Program and like an angel you helped a struggling
resident obtain new appliances!

, you made the process so easy, you completed the paperwork qulckly, and you
were very professional. The contractor and the delivery personnel you sent to my home were
extremely professional, courteous and completed the job in a timely manner. Ithank the Good
Lord for this program. I can now cook in a new modern oven, wash my clothes in an energy
efficient washer and it only takes about 15 minutes for a load to dry!!!

I am so overjoyed at receiving these appliances words can hardly express my joy and gratitude!!

Thank you so much || . the Charlotte Area Fund, and Duke Energy for this
awesome program.

God Bless you once again.
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POSTED ON SEPTEMEER 7, 2016 BY STOKES NEWS

Couple benefit from Duke Energy’s Helping Home Fund

By Amanda Dodson - adodson@civitasmedia.com

Anthony and Lydia Prysock, a retired couple living in the Walnut Tree coxﬁmunity, were the recipients of home upgrades through

Duke Energy’s Helping Home Fund.

Anthony and Lydia Prysock, a retired couple living in the Walnut Tree community, were the
recipients of a new high efficiency heating and cooling heat pump, a washer and dryer, and safety
measure upgrades to their home through the Helping: Home Fund. The two-year initiative, launched
in January of 2015 by Duke Energy, reduces the burden of energy costs and electricity for families in
North Carolina. The $20 million community investment pays up to $10,000 per householld for
repairs, new appliances, retrofitting for efficiency, and other electricity costs based on household

income.
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1ast winter, the Prysock’s were paying nearly $400 a month using baseboard heating, a grueling
amount for the couple who are on a fixed income. While they’ve slowly completed home renovations

over the years, there was a mounting list of more to do.

“I noticed one of my neighbors down the street was having a heat pump put in and { asked the
contractor to write up.an estimate of how much it would cost at our house,” Prysock said. “But as I

was talking to the young lady, she told me about this program and I gave them a call.”

After doing some research, Prysock realized he and his wife were e]igible for Duke Energy’s Helping
Home Fund, and the program would easily cut his power bill in half.

“We applied and went through the process. I'm really thankful for this and for Duke Energy giving to
our area. This is how you rebuild communities. What little money we did have we redid the cabinets

and put on a new roof. It would have been a long time before we could have done anything like this.”

The Helping Home Fund has invested over $175,000 in Stokes County and helped 55 families receive

energy-saving upgrades at no charge to income-qualified customers.

“The Prysock’s are one of more than 2,000 families we’ve helped all over North Carolina. We've
spent almost $10 million dollars and we still have about another $10 million,” explained Lisa
Parrish, Duke Energy’s Government and Community Relations Manager. “We have great

organizations we work with like YVEDDI that just know how to get it done.”

Tommy Eads, the weatherization director from YVEDDI, said the program has been flooded with
applicants and said when considering homes, they look at household size, yearly kilowatts usage, and

income.

“We've done several houses on this street and some others close by. There’s 334 projects that we
have either started or completed in homes from Stokes, Surry, Yadkin and Davie. We service all four
counties with the state and the Duke Energy program,” Eads said. “It’s great to'be able to help the

community. I feel like we get to be a part of making a difference one homeowner at a time.”

Amanda Dodson carbe réached at 336-813-2426 or on Twitter at AmandaTDodson.
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"June 12, 2015

Governor Pat McCrory
Office of the Governor
20301 Mail Service Center
Raleigh, NC 27699-0301

Dear Governor McCrory,

My heating and air conditioner quit working in January. Ipurchased some little heaters that kept me
warn, I was employed for many years and was a single parent of two children. Unfortunately, I had to
retire sooner than expected and being independent made that a hard transition, I called several companies
for estimates and realized faith was my only solution. My daughter contacted an agency by the name of
Coastal Community Action Inc, specifically its Weatherization Assistance Program and the Heating and Air
Repair and Replacement Program. It was an answer to prayer! I called and spoke with | NI
Coastal Community, and she had me send in the necessary paper work to see if I qualified. She was very
kind and helpful. My daughter had originally spoke with her boss, ={md e talked with me and
was very helpful, explaining the process that would take place. Next the audifor, came to my
house fo inspect my whole house to see what could be done to weatherize my home. He was very precise
checking throughout my home, and he explained how different things would be beneficial, I called and
talked with iwho is in charge of the whole program. She told me something that really stuck in
my heart. She had Dpresented a three hour presentation to get the funds and grants fo help people. I had
much gratitude that she had accomplished receiving the grants that would be a gift to so many people, I
Iave never received such help so I am very appreciative. Then they sent the crew out to weatherize my home
and to pu