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Dear Ms. Jenkins:

Enclosed with this cover are four documents which Duke Energy Ohio is submitting for
filing in the above captioned case. The documents include the following:

1.

2.

Attachment TES-1, an exhibit which should be included with the Direct
Testimony of Theodore E. Schultz.

Attachment 4, to Direct Testimony of Richard G. Stevie, PhD. Mr. Stevie’s
testimony included this attachment, however, this is a corrected version.
Direct testimony of Christopher D. Kiergan, unredacted and now to be
publicly filed. We hereby withdraw the redacted version and the related
request for confidential treatment.

Direct testimony of Richard G. Stevie, unredacted and now to be publicly
filed. We hereby withdraw the redacted version and the related request for
confidential treatment.  Please note that this testimony has been
supplemented on September 16, 2008.

Please include these documents in the above styled case.

Sincerely,
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Elizabeth H. Watts
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RESIDENTIAL PROGRAMS

Home Energy House Call
AC Check Pilot

Smart Saver/Summer Saver
Power Manager

Energy Star Products
Enerpy Efficiency Website
Ohio Energy Project
Appliance Tum-In
Persenalized Energy Report

Pre-Paid Billing Services

COMMERCIAL PROGRAMS

Commercial & Industrial (C&Y} Prescriptive Incentive Program
o School Incentive Program

Photovoltaic Schools Demonstration/Education Program

RESEARCH

House Call Plus Research Program

RESIDENTIAL PROGRAMS:

1. Homme Energy House Call

Attachment TES-1

The Home Energy House Call program {HEHC) is an in-home energy analysis that helps consumers
determine the mast cost-effective steps they can take in their home to save energy. The analysis looks
al potential efficiency improvements from insulation to equipment replacement, Data taken from the
analysis is run through a computer model to make recommendations and disaggregate the energy bill
into usage categories. The results arc mailed to the participant. This program will be jointly
implemented with the Duke Energy Indiana and Duke Energy Kentucky territory to reduce
administrative costs and leverage promotion.



2. AC Checl — Test Program

Air conditioners are a large user of electricity during Duke Energy Ohio's summer peak season and, as
such, their use and operation can negatively impact the Duke Energy Ohic system if they are running
improperly. To address this, Duke Energy Ohio is testing during the 2006 summer season, a central air
conditioning tune up and recharge program 1o increase efficiency of units, Using the Check Me! program
developed in California, Duke Energy Ohio will work with contractors to test the savings available from
these maintenance improvements.

3. Smart $aver®/Summer Saver

Electric Measures : Heat Pumps and Air Conditioners

The electric portion of the Smart $aver®/Summer Saver program provides market incentives and market
support to consumers, heating contractors and new home builders to promote the use of high efficiency heat
pumps with electronically commutated motors (ECM) and high efficiency Energy Star central air
conditioners. Monetary incentives and technical support to trade ally sales personnel stimulate demand for
the high efficient equipment options. This program will be jointly implemented with the Duke Energy
Indiana territory to reduce administrative costs and leverage promotion.

Gas Measures: Gas Furnaces and Gas Furnaces with ECM Motors

The gas portion of the Smart $aver”/Summer Saver program provides market incentives and market
support to consumers, heating contractors and new home builders to promote the use of high efficiency
high efficiency gas furnaces with and without ECM motors. Monetary incentives and technical suppart to
trade ally sales personnel stimulate demand for the high efficient equipment options. This program will be
jointly implemented with the Duke Energy Indiana territory to reduce administrative costs and leverage
promotion.

4, Power Manager

The purpose of the Power Manager program is to reduce demand by controlling residential air conditioning
usage during peak demand conditions in the summer months. The program is offered to residential
cansumers with central air conditioning. Duke Energy Ohio would attach a load control device to the
consumer’s compressor to enable Duke Energy Ohio to cycle the consumer’s air conditioner off and on
when the load on Duke Energy Ohio’s system reaches peak levels. Consumers receive financial incentives
for participating in this program based upon the cycling option selected. This program will be jointly
implemented with the Duke Energy Indiana and Duke Energy Kentucky territories to reduce administrative
costs and leverage promotion.

5. Energy Star Products

The Energy Star Products program provides market incentives and market support through retailers to build
market share and usage of Energy Star products. Special incentives to buyers and in-store support
stimulate demand for the products and make it easier for store participation. The program targets
Residential consumers’ purchase of specified technologies through retail stores and special sales events.
The first year of the program focuses on compact fluorescent lamps (bulbs) and torchiere lamps. This
program will be jointly implemented with the Duke Energy Kentucky territory to reduce administrative
costs and leverage promotion.



6. Energy Efficiency Website

Energy Zone™ is Duke Energy Ohio’s enhanced energy efficiency web site. It provides Duke Energy Ohio
consumers the most advanced programs, tools, and measures available to manage their energy and achieve
load impacts, The website features a multi-tiered design providing the consumer the opportunity 10 receive
quick customized energy tips and, if they choose, the ability to complete an enline audit and receive ten
(10) self-install energy efficiency measures. The marketing of the Energy Efficiency Website is an
initiative meant to diversify and increase the reach of Duke Energy Ohio's DSM programs.

7. Ohio Energy Project (NEED)

The Ohio Energy Project, a part of the National Energy Education Development (NEED), was previously
part of the Ohio Collaborative activities before deregulation. The DECP Board would like to restart the
support of this important education program for Ohio. NEED was launched in 1980 to promote student
understanding of the scientific, economic, and environmental impacts of energy. The program is currently
available in 36 states, the U.S, Virgin Islands, and Guam. The Chio Energy Project (NEED) activities
provide teachers and students in Ohio with the materials, skills and classes to promote energy education in
the classroom, The program will also provide a limited number of energy efficiency “kits” that will allow
students to directly install energy efficiency items in their homes as it relates to their curriculum. This
allows learning and direct savings from the program. Duke Energy also supports NEED activities in its
Kentucky and Indiana territories.

8. Appliance Turn-In

Older vintage room air conditioners (room AC) can be one of the least efficient electrical appliances in the
hame. Often these old units are used when they are not functioning properly and as a result use electricity
very inefficiently. To encourage cansumers to dispose of their old room air conditioners and purchase
efficient Energy Star models, the DECP proposes a room AC turn-in program. Located ai retailer locations
during special promotions, participants would receive coupons towards more efficient units if they turn in
an old unit. Units received will be recycled through a certified recycling agency.

9, Personalized Energy Report Filot Program

The Personalized Energy Report (PER) will provide the Duke Energy Ohio consumer with a customized
energy report aimed at helping them better manage their energy costs. With rising energy costs in all
aspects of daily life, the consumer is searching for information they can use and ideas they can implement
which will impact their monthly energy bill. ‘The PER program also includes the “Energy Efficiency
Starter Kit” which is nine easily installed measures which demonstrate how easy it is to move towards
improved home energy efficiency.

10, Pre-Paid Billing Services

Providing consumers with the option of paying for their electrical use prior to consumption not only allows
consumers to control their bills, but promotes energy savings. Implementad by several utilities around the
country, “Pre-Paid Billing Services” or pre-paid meters provides participants with the metering to
understand their energy usage and has resulted in 10% to 20% energy savings. The DECP is proposing to
test this concept recruiting 100 consumers per year for the next four years and analyzing their energy
savings compared to a conirol group.



COMMERCIAL PROGRAMS

1. Commercial & Industrial Prescriptive Incentive Program

The Commercial & Industrial prescriptive incentive program provides incentives to commercial and
industrial consumers to install high efficiency equipment in applications involving new construction,
retrofit, and replacement of failed equipment. This program will be jointly implemented with the Duke
Energy Indiana and Duke Energy Kentucky territories to reduce administrative costs and leverage
promotion. The current PSI program has been in effect for many years and promates limited prescriptive
incentives for motor, lighting and cooling equipment types. This application expands the program to
include additional technelogics covering more applications and ¢nd uses. This will allow more consumers
to participate and avoid lost opportunities for high efficiency equipment in the marketplace.

Schoel Incentive Program

Due to the special needs of schools and recognizing that saving energy cosis in schools helps all taxpayers,
Duke Energy Ohio and the DECP are proposing that $500,000 be set aside as part of the Commercial and
Industrial Prescriptive Incentive Program budget for school measures and suppart. The measures identified
for the Commercial and Industrial Prescriptive Incentive Program in this application can help schools
reduce their energy consumption. Additional measures will be identified as Duke Energy Ohio works with
the schools to assess energy saving opportunities. 1fall of the funds are not used by the schools within the
year, they will be made available to other applicable commercial and industrial consumers. Likewise, if
funds applicable to the Commercial and Industrial Prescriptive Incentive Program are not used by other
commercial and indusirial consumers, those funds will be made available to the schools above the
earmarked amount.

The School Incentive Pragram provides incentives to schools to install high efficiency equipment in
applications involving new construction, retrofit, and replacement of failed equipment. This program will
be jointly implemented with the proposed Commercial and Industrial Prescriptive Incentive Program.



2. Photovoltaic Schools Demonstration/Education Program

This program was designed to introduce Photovoltaics (“PV”) into the mix of options under Duke Energy
Ohio’s DSM program. It seeks to create awareness of the technical achievements, environmental
considerations, and public policy issues that have matured to make photovoltaics an option for meeting
today’s energy needs. The program also focuses on educating faculty and students in the Ohio public
school system about the benefits of photovoltaics as a source of renewable energy, through the installation
and use of three PV demonstration units. This program has been successfully implemented in the Duke
Energy Indiana territory.

RESEARCH PROGRAM

House Call PLUS Research Program

Opportunity: With rising energy prices, there is an opportunity to increase savings in the residential
market through more comprehensive building analysis and efficiency improvements. As shown through
state programs in New York and California, a comprehensive audit program, utilizing diagnostic tools such
as blower doors, infrared scanners and duct leakage tests, combined with a “one-stop” installation service
can be effective at getting more measures installed cost effectively, thus increasing savings from 10% to
30%. However to provide this service, the market providers such as insulation contractors and energy
consultants, must learn how to effectively apply the building science, and how to use and apply the tools.
The DECP sees this opportuniy and wants to direct money towards research to befter understand the

current market capabilities and how this opportunity might effectively be impiemented for consumers of
Duke Energy Ohio.
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I INTRODUCTION AND PURPOSE

PLEASE STATE YOUR NAME, POSITION, AND BUSINESS ADDRESS.
My name 15 Christopher D. Kiergan. I am an Executive Consultant with KEMA,
Inc. Established in 1927, KEMA is an international energy solutions firm
providing technical and management consulting, systems integration, and training
services to more than 500 electric industry clients in 70 countries. KEMA, with
its North American operations headquartered in Burlington, Massachusetts, allows
many of its consultants to be home-based when not physicél!y at clients’
locations; as such my business address is 1257 W. Wellington Ave., Chicago, IL
60657.

PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL BACKGROUND
AND PROFESSIONAL EXPERIENCE.,

1 graduated from the United States Naval Academy in 1983, with a Bachelorrof
Science in Mechanical Engineering. I served in the United States Navy as an
officer and helicopter pilot (Search and Rescue, Antisubmarine Warfare, and
Instructor). While in the Navy, I attended the Naval War College and eamned a
diploma in National Security and Strategic Studies. Upon completing ten years of
active service, I attended the J.L. Kellogg Graduate School of Management at
Northwestern University, graduating in 1995, with an MBA with majors in
management and strategy, organizational behavior, and marketing. Upon
graduation from business school, I enteted the field of consulting with Booz Allen

& Hamilton, performing operations and process reengineering consulting to

CHRISTOPHER D. KIERGAN DIRECT
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oA g -

manufacturers. Since leaving Booz Allen & Hamilton i 1997, 1 have worked for
several consulting firms (joining KEMA in 2003), focused exclusively on
providing consulting services and delivering solutions to u_tility clients, primarily
electric utilities. I have experience on both strategy and operations engagements,
which extends from corporate and business unit strategy to operational
assessments and business process design. I have large project financial modeling
and business transformation initiatives and performance improvement projects of
back-office processes, supply chains, maintenance processes, and construction
processes. ' Additionally, 1 have exténsive experience with electric utility
deregulation restructuring, leading two multi-year projects for western electric
utilities.

DOES KEMA HAVE RELEVANT EXPERIENCE WITH SMART GRID
TECHNOLOGIES AND ADVANCED METERING INFRASTRUCTURE?
Yes. KEMA’s Imtelligent Networks and Communications (INC) market issue
team is a worldwide leader in planning, designing, and implementing advanced
communications, Advanced Metering Infrastructure (AMI), Distribution and
Substation Automation, and infrastructure modernization systems. KEMA also
provides project management experience to oversee the integration of these
projects into utility operational systems. To date, KEMA’s consuitants have
implemented numerous such projects and are presently supporting the
implementation of some of the largest initiatives in North America, including
programs for Duke Energy Corp. (Duke Energy), Con Edison, Southern California

Edison, Public Service Electric & Gas, and Portland General Electric, as well as

CHRISTOPHER D. KIERGAN DIRECT
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other Smart Metering or Smart Grid prgjec’ts m Australia, Ewrope, and Brazil.
KEMA has also previously assisted other key utilities in their automation
programs, including Hawaiian Electric Company, Ketchikan Public Utilities,
Benton County PUD, and Louisvilie Gas & Electric Company.

Within the INC market issue team, KEMA’s Advanced Metering practice
has established itself as a key partner for a number of the leading AMI programs
in North America and in other global locales. The practice is comprised of both
business strategists and technical specialists who together form a capability 1o
understand all aspects of the business. With a rich combination of direct utility
“hands on™ experience, strong leadership and participation in industry consortia,
and years of consulting project service, KEMA’s consultants are well-versed in
metering  and  communications  technology,  industry  standards,
regulatory/legisiative trends, and the strategies and solutions of most of the
leading suppliers. Using past and current AMI client engagements, KEMA has
developed a library of knowledge regarding specific technology features,
capabilities, and pricing, as well as insights into future product development
efforts for most of the major North American providers.

In the area of distribution systems, KEMA offers broad and deep set of
subject matter ‘expertise in electric distribution system planning, design, and
operations. KEMA has assisted numerous utilities with the assessment,
procurement, and implementation of advanced technologies as well as business
and operational strategies in this area. These include advanced field

instrumentation, relay protection, equipment condition monitoring, feeder,

CHRISTOPHER D. KIERGAN DIRECT
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distribution and substation automation, and information sys{cr;-ls in support of
planning, engineering, and uperétions. .

Additionally, KEMA has extensive testing facilities in the Netherlands
(Arnhem) and the United States, where it conducts testing of electrical equipment,
from consumer products to high voltage electrical equipment. (In Europe, with
regards to the electrical safety of products, KEMA is much like Underwriters
Laboratory in the Unites States, providing the testing and certification of products,
including the marking on consumer packaging.) In addition to testing electronic
kWh and kVar meters on behalf of manufacturers worldwide, K.EMA has recently
set up a testing facility for Smart Grid technologies.

PLEASE EXPLAIN KEMA'S SPECIFIC RESPONSIBILITIES RELATED
TO THE DUKE ENERGY OHIO’S SMARTGRID INITIATIVE.

KEMA has been on-site with Duke Energy since December 2006, most recently
helping to develop and refine the Company's business case and economic model
for several jurisdictions, including Duke Energy Ohio (DE-Ohio), and assisting
with vendor selection, quality assurance, and technology testing.

In 2007, KEMA was involved in developing and assessing the “use cases”
put together by Duke Energy. The “use case” methodology was used to identify
the services that Duke Energy would want to provide in the future and identify the
benefits associated with the implementation of SmartGrid. This methodology
pulled together both KEMA and Duke Energy Subject Matter Experts (SME) to
create possible “uses” for SmartGrid, including, for example, “External Clients

Use the AMI To Interact With Devices on the Customer Side,” “Utility Remotely
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Limits Energy Usage and/or Connects/Disconnects C_;_ystomer,” “Integrated
Optimized Volt/'VAR Control,” and “Non-Dispatchable Distributed Generation.”
For each of the twenty-four uses or “use cases”, individual teams described the
uses in terms of the “actors” involved (individuals, companies, functional groups,
specific equipment), assumptions, high-level requirements (business, functional,
and non-functional), scenarios for use, and any issues specific to intended use.
KEMA has also been involved with the conceptual design and planning of
the demonstration labs, as well as work on the deployment of meters and related
equipment for the pilot programs in Ohio and the Carolinas.
PLEASE BRIEFLY DESCRIBE YOUR DUTIES AND
RESPONSIBILITIES AS AN EXECUTIVE CONSULTANT FOR KEMA.
Since joining KEMA, T have worked onsite with utility clients on three long-term
projects, providing management consulting services in the form of averall project
management, process analysis and design, financial modeling, organizational
design, and strategic planning. 1 spent two years at Cinergy Corp., assisting with
the reengineering of the AFIC (After the Fact Interchange Costing) process
mandated by the Joint Generation Dispatch Agreement (JGDA) signed in April
2002. In 2005, I began a two-and-a-half year project with the Bonneville Power
Administration on an enterprise process improvement project that included

current state assessments and analysis {including financial analysis), future state

design, and implementation of solutions in several areas including supply chain,

construction, and maintenance. Since the beginning of 2008, 1 have been with

Duke Energy working on the SmartGrid cost/benefit model.
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WHAT IS THE PURPOSE OF YOUR TESTIMQNY IN THIS
PROCEEDING? |
The purpose of my testimony is to support the cost/ benefit analysis of DE-Ohio’s
SmartGrid initiative. Specifically, I (1) describe the SmartGrid model; (2) explain
how the model analyzes the program costs and benefits input into it; and (3)
provide additional information on what specific costs and benefits were provided
by DE-Ohio for input in the SmartGrid model. Finally, I sponsor Attachment
CDK-1, which is a summary of the cost benefit analysis I performed for DE-
Chio’s SmartGrid initiative in terms of inputs, assumptions, and results.

II. THE SMARTGRID MODEL

PLEASE GENERALLY DESCRIBE THE SMARTGRID MODEL.

The SmartGrid mode! is a Microsoft Excel-based economic cost/benefit analytical
model, which generally captures the overall economics, supports financial
analyses and is used as a tool for management decisions for the SmartGrid project.
It is a project-based model that shows capital expenditures, Operating and
Maintenance expenses, and associated benefits for 2009-2028, and calculates an
overall twenty-year net present value for the program. The SmartGrid model does
not attempt to directly model the effect on rates, but the inputs and results are used
as a basis for the calculation of rates and revenue requirement impacts.

HOW WAS THE DE-OHIO SMARTGRID MODEL CREATED?

The Ohio SmartGrid model was created by DE-Ohio for an advanced metering
infrastructure and SmartGrid pilot project in Ohio. However, over time, as

additional costs and benefits were identified, as more-detailed analyses were
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performed in the areas of information technology, data transfer fees, distribution.
automation, and O&M expenses, and as Smarthd technologj; and equipment
considerations became more fully developed and costs became more firm, the
model has been improved and is now a more detailed and more accuraie depiction
of the costs and benefits associated with the SmartGrid initiative in Ohio.
PLEASE DESCRIBE THE INFORMATION INPUT INTO THE MODEL.
Generally, the model factors in seven primary categories of costs and five primary
categories of benefits, in addition to general inputs and assumptions.

In the terms of costs, the categories are as follows: |

o Endpoint Costs — This category is comprised of residential and
commercial/industrial electric meters, electric meter bases, gas meters,
communications modules for gas meters, and distribution line sensors.
Data input in to the model includes the number of meters, timing of
deployment, and costs of équipmént. Additionally, power costs
associated with operating the equipment and any ongoing opetating
costs or maintenance costs, including service contract costs, are
included.

o Communications Costs — This category is comprised of the
communications equipment used to collect and transmit the data from
the field to DE-Ohio and includes data collectors and aggregators,
integrated communications boxes (with and without gas data
collectors), and stand-alone modems. Data input into the model

includes the number of pieces of communications equipment, timing
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of deployment, and costs of equipment. Additioﬁ:ally, power cﬁsts
associated with operating the equipment and any ongoing operating
costs, such as data transfer quantitiecs and associated fees, or
maintenance costs are included.

Deployment Labor Costs — This category is comprised of the costs
(calculated from houwrly labor rates and estimated times to install)
associated with installing the equipment listed in the Endpoint Costs
and Communication Costs categories.

Information Technology — This category is comprised of the hardware,
software, labor, and outside consulting costs associated with the new
systems and enhancements to existing systems required to implement
the SmartGrid vision. (IT costs are calculated as Duke Energy-wide
costs and allocated to the varidus jurisdictions in accordance with the
Shared Servicgs Company agreement.)

Distribution Automation — This category is comprised of the costs
(both labor and rﬁaterials) associated with the distribution portion of
the SmartGrid vision, inciuding wpgrading substation cqmmunicaﬁons,
replacing 12-kV reclasers with breakers, replacing the relays on 12-kV
switchgear breakers, 12-kV outdoor breakers, and 34.5-kV outdoor
breakers, installing communications functionality and controls on
capacitor banks and electronic reclosers, changing out the controls on
LTCs and regulators, sectionalizing the system with additional

reclosers, and installing a minimum level of self-healing technology

CHRISTOPHER D. KIERGAN DIRECT
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o Project Management Office (PMO) — This category captures the labor'
costs associated with managing the déployment of SmartGrid, from
both a designing and planning point of view and a deployment point of
view. (PMO costs are calculated as Duke Energy-wide costs and
allocated to the various jurisdictions in accordance with the Shared
Services Company agreement.)

o Additional O&M Costs — This category is comprised of those (O&M)
costs not directly associated with the previously mentioned costs
categories, and includes such items as additional labor for meter
disposal, new equipment‘ O&M labor, additional full-time employees
to achieve power theft detection, and customer service (Call Center)
O&M during the deployment to set-up ties to the billing system.

The aforementioned costs are then categorized as either capital or O&M.
Capital costs include first time installation costs, equipment and labor costs to
replace failures (based on individual equipment failure rates and warranty terms),
and equipment and labor costs ta replace equipment that has reached the end of its
useful life (based on individual equipment useful life predictions). O&M costs
are classified as operating costs, such as service contract costs and data transfer
fees, and power costs associated with the power requirements of each new
individual ptece of equipment.

Benefits are categorized into five categories: Metering, Outage,
Distribution, Other (includes Call Center, Vehicles, Safety), and

Customer/Societal Benefits. An additional benefit, which is not quantified herein,
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15 that the SmartGrid provides a broad platform for numerous energy efficiency
programs. To calculate the value of these benefits, various inputs are needéd,
including current budget amounts for performing various activities (normal meter
reading, meter orders, non-pay disconnects, outage assessment, equipment
inspections, handling specific types of customer calls, etc.) and eétimated,
expected percentage savings.

The final group of data input into the model includes the assumptions and
other model parameters. This list is extensive and includes: deployment
timelines, meter growth rates, numbers of customers, service terriiory descriptive
data (including numbers of pieces of equipment such as transformers, capacitor
banks, etc.), ﬁnapcial assumptions (tax rates, depreciation rates, revenues,
discount rate, inflation i'ates, load growth rates, loading costs), and timing of
benefits. An additional category of assumptions are those items that are not
included in the model, including the exclusion of corporate overheads and the
exclusion of accelerated depreciation for removed meters (a request is expected to
place these meters in a regulatory asset and depreciate as currentiy scheduled).
WHAT ARE THE SQURCES OF THE DATA INPUT INTO THE
MODEL?

KEMA obtained data from the applicable groups and employees within the
Company through a detailed data request template. These groups included Power
Delivery, Power Delivery Accounting, System Protection Engineering, Asset
Management, Substations and Operations Maintenance, System Operations,

Metering, Meter Operations, Meters and Infrasiructure, Integrated Resource

CHRISTOPHER D. KIERGAN DIRECT
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Planning, Finance, Financial Forecasting, Accounting, Tax, IT, C\;stomér Service,
Billing, Energy Efficiency, Regulatory Strategy, and Rates.  Follow-up
discussions were held when necessary to clarify exactly what data was necded and
the level of detail needed. Upon receiving this data, it was analyzed by me and
others associated with the modeling process to verify the accuracy of the data in
relation to predetermined, high-level estimates, For data that fell outside
expectations, discussions and further analysis were conducted to confirm the
accuracy of the data. Consensus was reached between me and the providers of
data on all data entered into model. Additionally, in the areas associated with
0&M costs, current budget amounts were checked with Power Delivery
Accounting to ensure accurate and current data was being utilized.

Savings percentages (expected reductions in current budget amounts)
associated with benefits were analyzed through a collaborative process including
discussions with the affected groups and savings seen or projected in similar
projects around the country.

Costs associated with new equipment (meters, communications, etc.) were
obtained from the potential vendors of the equipment being considered for the
SmaﬁGrid project. This data was then reviewed 1o ensure that the costs modeted
were the expected costs and not necessarily the current costs assaciated with small
pilot programs or small purchase orders. These costs are best estimates since
contracts for large purchases are not yet in place.

. COST BENEFIT ANALYSES PERFORMED

BY THE SMARTGRID MODEL

CHRISTOPHER D. KIERGAN DIRECT
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PLEASE DESCRIBE HOW COST AND BENEFITS ARE ANALfZED VBY
THE SMARTGRID MODEL.

A project Net Present Value (NPV) was calculated based on the costs, benefits,
and assumption input into the model. Benefits were calculated for each of the
twenty years in the mode] (2009-2028) and treated the same whether they were a
direct budget expense, an avoided cost, or an increase in revenue. (Bencfits arc
placed into these categories to facilitaie further analysis such as revenue
recovery/rates calculations and overall O&M increase/decrease calculations, but
they are all treated alike for purpose of the project NPV calculations.)

Overall costs are calculated on an annual basis and categorized as either
O&M expenses or capital costs, Estimates of inflation are applied to some
components such as labor and distribution automation materials. Inflation was
not applied to other component costs which are expected to temain flat, such as
metering equipment, communications equipment, and data transfer fees. On the
capital costs, tax depreciation and book depreciation are calculated.

A useful financial measure, earnings before interest and taxes (EBIT), is
calculated for the project by subtracting the incremental O&M expenses and the
incremental tax depreciation costs from the SmartGrid benefits. Taxes (income
and property) are applied to arrive at the After Tax Opéraﬁng Income. Unlevered
Free Cash Flow is then calculated by subtracting the Capital Expenditures and
adding back the Tax Depreciation Costs to the After Tax Gperating Income. The
discount factor of 7.59625% is applied to the Unlevered Free Cash Flow to

calculate the NPV,
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There are some limitations in the model that should be explained. For
example, to determine the overall NPV of the SmartGrid Initiative, the model
treats all benefits the same, whether they be avoided costs, a budget decrease, or
increased revenues. Also, project costs are included whether they are incremental
to DE-Ohio or not, e.g., project management labor may already be DE-Ohio
employees that are just reassigned for the project. Additionally, the model also
assumes a current day scenario for the next twenty years (with escalation and
inflation) — it does not consider the impacts of future rate cases or other
unforeseen changes to the operating environment. Finally, as a project economic
model, this analysis does not directly give rate impacts or revenue requirements,
though the resuits of the model are used as a basis for those calculations.

WHAT TYPES OF BENEFITS WERE INCLUDED IN THE SMARTGRID
MODEL?
Benefits captured in the model generally include:
* Metering Benefits
o Reduction in regular meter reading costs
Reduction in meter order costs '
Reduction in non-pay disconnect costs ‘
Benefits of remote diagnostics — Reduction in costs associated with
determining an issue is not a DE-Ohio issue without sending a
crew to investigate
Increased revenue associated with a reduction in power theft
© Benefits in meter operations, including reduced testing and
refurbishment costs and a decrease in manual meter reading
equipment and associated maintenance
o Increased revenue associated with meter accuracy improvement

o Increased revenue associated with salvaging replaced mechanical
meters

00O

o

e Outage Benfits
o Reduced assessor labor costs associated with assessing outages

CHRISTOPHER D. KIERGAN DIRECT
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Reduced crew time associated with assessing reenergization
progress
Incremental revenue associated with reduced outage durations

» Distribution Benefits

o

o}

o]

Avoided energy, capacity, and CO; costs associated with the
voltage reduction strategy — system voltage control

Avoided energy, capacity, and CO; costs associated with power
shortage voltage reduction

Decreased labor costs associated with continuous voltage
monitoring

Avoided capacity costsassociated with VAR management
Avoided capital costs associated with improved asset management
(better data, optimized planning, etc.)

Avoided energy, capacity, and CO» costs associated with system
fine-tuning resulting in a reduction in line losses

Decreased labor costs associated with capacitor inspections
Decreased labor costs associated with circuit breaker inspections

¢ Other Benefits

o

o

Decreased labor costs associated with a reduction in specific types
of calls to the call center (Increased call center efficiency)
Increase in safety resulting in lower accident claims and lower
workers’ compensation insurance (associated with reduction in
manual meter reading)

Increase in billing efficiency resulting in a reduction in estimated
bills and a reductions in the number of bills that fail to go out on
day one of the billing cycle

Reduction in vehicle capital costs and auto insurance expenses
associated with meter reading vehicles

» Customer/Societal Benefits

o
o

o
c

Customer benefits associated with an increase in reliability
Avoided costs associated with plug-in hybrid electric vehicles
(PHEVs)

Customer feedback (Prius effect) benefits

Macroeconomic impacts (multiplier effect)

Q. WHAT GENERAL CATEGORIES OF COSTS WERE INCLUDED IN

THE SMARTGRID MODEL?

A Cost components captured in the model include:

» Endpoint Equipment

234969
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Cost of equipment (initial, based on failure rates, and based on
“end-of-useful life)

Costs of meter base replacements

Operating costs (Service Contracts)

Power costs

Warranty costs (if applicable)

Data transfer requirements

Depreciation lives

Materials inflation rate

Meter growth rates

¢

0000000

Communications Equipment

Cost of equipment (initial, based on failure rates, and based on
end-of-useful life)

Operating costs (Service Contracts)

Power costs

Warranty costs (if applicable)

Data transfer requirements

Depreciation lives

Materials inflation rate

Meter and service territory equipment growth rates

o}

O0Q0CO00CQ

Deployment Labor

o Installation costs (hourly rates)
o Installation times

o Labor inflation rates

Information Technology
Hardware

Software

DE-Ohio labor
Qutside consulting
0O&M

Depreciation lives

o Oo0o0o0O0

Distribution Automation

o Substation communication upgrading (Iabor and materials)
o Circuit breaker automation and relay replacement (labor and
materials)

Regulator automation (labor and materials)

Capacitor bank/recloser automation (labor and materials)
Sectionalization (labor and materials)

Self-Healing technology (labor and materials)

090 0Q0

Project Management Office (PMO}
o DE-Ohio labor (planning and deployment)

CHRISTOPHER D. KIERGAN DIRECT
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o Consulting labor (planning and deployment)

e Other O&M Costs .

o New permanent personnel required with new communications
equipment

o Additional Power Delivery labor costs associated with O&M of
new equipment

o Additional labor costs associated with meter disposal

o Additional IT maintenance costs associated with management tools
and the central network

o Network infrastructure support labor

o Increased labor costs associated with power theft investigations

o Increased labor costs associated with setting up new meters in
billing

PLEASE DESCRIBE ANY ADDITIONAL DATA USED IN THE MODEL.,
In addition to the costs and benefits associated with the SmartGrid Initiative, the
model also considers DE-Ohio service tetritory-specific data, specific financial
assurnptions, and relevant operating characteristics. These include:

s Deployment timelines for electric meters, gas meters, distribution
automation, and information technology

Meter growth rates (residential and commercial), both gas and electric
Number of meters {all of Duke Energy)

Number of consumers (all of Duke Energy)

Storm level classification (number of storms, average duration,
minimum and maximum number of consumers affected)

Weighted average electricity rates

Service territory data (number of square miles, circuits, overhead line,
underground line, transformers, circuit breakers, capacitor banks, and
reclosers)

Residential and commercial electric revenues

Restdential and commercial gas revenues

Discount rates P

Income tax rates (federal, state, local)

Property tax rates

Sales tax rates

Book depreciation lives

Tax depreciation lives and associated MACRS depreciation tables
Property tax depreciation tables

Debt rate

CHRISTOPHER D. KIERGAN DIRECT
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Labor loading costs

Electric rate price inflation rate

Gas rate price inflation rate

Residential and commercial electric growth rates (MWh)

Residential and commercial gas growth rate (MCf)

Inflation rates for each year of the twenty-year model (labor, materials,
and blended)

Benefit timing

Monthly data transfer amounts (meters, capacitors, reclosers,
aggregators)

HOW IS THIS ADDITIONAL DATA USED BY THE MODEL?
This additional data is used to calculate benefits, costs, and NPV across the
twenty years of the model.
IS THE COST BENENFIT ANALYSIS SUMMARIZED IN THE ESP
APPLICATION?
Yes. A Summary of the cost benefit analysis, including specific assumptions,
inputs, and results, is included in the ESP Application at Part F.
WAS THE COST BENEFIT ANALYSIS AT PART F PREPARED BY YOU
AND UNDER YOUR DIRECTION AND CONTROL?
Yes.
WHAT WERE THE RESULTS OF THE MODEL?
In terms of capital expenditures, $431.56 million is forecasted to be spent during
the five-year deplayment of 2009-2013. (2008 deployments are included in ;'2009
data). Over twenty years, capital expenditures are expected to rise to $715.13
million with a twenty-year NPV of $463.41 million.

In terms of benefits, $74.41 million is forecasted to be saved during the
five-year deployment of 2009-2013. (2008 deployments are included in 2009
data). Over twenty years, savings are expected to rise to $840.66 million with a
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20-year NPV of $353.01 million. (Benefits are less in the earlf years as ﬁmy
benefits are directly proportional to the amount of meters replaced or modules
installed and several are dependent on longer information technology
implementation schedules.)

In terms of Q&M éxpenses, $51.65 million is forecasted to be spent during
the five-year deployment of 2009-2013. (2008 deployments are included in 2009
data). Over twenty years, O&M expenses are expected to rise to $312.86 million
with a twenty-year NPV of $142.35 million.

In terms of NPV for the cost/benefit model for the SmartGrid project, a
twenty-year NPV of <§294.35 million> is calculated.

Offsetting this NPV are customer and societal benefits ranging from $380

million to $2.21 billion. Customer and societal benefits are wide-ranging due to
the dependency on high-level industry estimates and studies.
DID YOU PREPARE A MORE DETAILED ATTACHMENT
CONTAINING THE COMPONENTS AND RESULTS OF YOUR MODEL?
Yes. Attachment CDK-1, which is filed under seal, contains additional details of
the cost benefit model. | |

IY. CONCLUSION

DOES THIS CONCLUDE YOUR PRE-FILED DIRECT TESTIMONY IN
THIS PROCEEDING?

Yes.
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Modef Overview

The financial model for the SmartGrid Initiative is a cost / benefit model that captures the
overall economics of the project through incremental project financial analysis.

B The analysis models capital expenditures, O&M expenses, and associated benefits for
2009-2028, as well as 20-year NPV values.

B The analysis does not attempt to model revenue recovery values or rate impacts;
though an integral part of a regulatory filing, revenue recovery and rate impacts will be
modeled by the Rates department using the data (inputs and results) in this model as
a basis.

B The model is an Excel-based tool that supports financial analysis and is being used as
a basis for management decisions

Deployment Timelines

There are different deployment timelines in Ohio for the electric meters (including
communications equipment), gas modules (including communications equipment),
information technology, and distribution automation based upon projected resource
requirements of the Duke Energy-wide implementation. Deployment is modeled as starting in
2009.

Year 1 Year 2 Year 3 Year 4 Year5
Deployment Schedule 2009" 2010 2011 2012 2013
Electric Meters 17% 34% 34% 10% 5%
Gas Modules 19% 34% 34% 10% 3%
Information Technology Costs 20% 30% 30% 10% 10%
Distribution Automation 20% 20% 20% 20% 20%

Note 1. 2009 deplayment includes electric meters and gas modules (and associated
communications equipment) deployed in 2008 (Electric meters: 7% in 2008,
10% in 2009, Gas modules: 9% in 2008, 10% in 2009)

The final year of the deployments is primarily reserved for changing out or retrofitting the
final, hard-to-get to / hard-to-schedule / non-typical-soiution meters, estimated to be no more
than 5% of the total meters changed out. Below are the steps used in determining the
electric meter and gas module deployment schedules listed above:
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Year 0 Year1 Year 2 Year 3 Year 4 Year 5
2008 2009 210 2011 2012 2013
Current Plan - Eiectric Meters 55,000 75,000

 Modules

Proposed 5-Year Implementation 97,000 125,000 | 440,000] 443,000 127,000
Adljustment for only 95% getting changed-out during the four
year implementation - The other 5% take an extra year to
finish - hard 1o get to, different or difficult communications, 97,000 125,000 | 418.000| 430850 120650 50,500
efc.
ks Year Year 1 Year 2 Year 3 Year 4 Year b
e e 2008 2009 2010 2011 2012 2013
Calendar Year Schedule 97,000 125,000 | 418,000| 420,850 120,650 50,500
Calendar Year Schedule - Electric 55,000 75000 | 256,500 | 258248 74,035 37,216
Calendar Year Schedule - Gas 42,000 50,000 | 161,500 | 162,601 46,615 13,284
Qverall Meter/iMedule Beployment Schedule 7.9% 10.1% 33.9% 34.2% 9.8% 4.1%
Meter/Module Deployment Scheduls - Rounded 8.0% 10.0% 34.0% 34.0% 10.0% 4.0%
Electric Mater Deployment Schedule 7.3% 9.9% 33.9% 34.2% 9.8% 4.9%
Electric Meter Deployment Schedule - Raunded 7.0% 10.0% 34.0% 34.0% 10.0% 5.0%
Gas Module Deploymeant Schedule 8.8% 10.5% 33.9% 34.2% 9.8% 2.8%
Gas Module Deployment Schedule - Rounded 9.0% 10.0% 34.0% 34.0% 10.0% 3.0%

Quantity of Meters

In Ohio today, there are 722,941 electric meters that will be replaced with the new metering
infrastructure. This includes all meters that are less than 500 kW. Additionally, there are
453 515 gas meters that will be retrofitted with gas modules in order to be a part of the
SmarGrid infrastructure. The total number of meters to be replaced or retrofitted is
1,176,456. (This does not include all of the new locations that will be set with the new
metering technology or module upon being initially metered.)
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Number of Ohio
Classification of Meters Meters included in Classification Meters .
{MarchfJunhe 2008)
Standard Residential electric meter ¢ Non-demand--ciass 200 619,544
* Demand--class 200
. , . . Nen-gemand—class 100, class 320, and natwork
|/ Speciat | * : ' 65,563
Very Small Commearcial / Speciat Residential meters + Al tron styls AMR meters
» Alf pre-AMR remotes, time switches
» All three phase self contained non-demand meters
» Single phase demand--class 100, 200, 320, and network
Special Small Commercial / Small Commercial / [+ All single phase TOU, MM/IDR 18.304

Small Industrial meters + Self contained - All standard Vectrom meter accounts
including load research, TOU/MM (read by meter reading),
pulse output, and class 320

* Transformner type—single phase and threa phase standard
Medium Commercial / Industrial meters » Vectron meter accounts including load research TOU (read 18,530
by meter reading), and pulse output

Large Commercial / Industriat / Special Small e All modemn Vectron meters, solid stale recorders, and

Comimercial / Industrial meters Fulcrurmn meters (mostly accounts > 500 KW} 2459
s Generalicn customers
Special Commercial / Industrial meters » SCADA ready meters 161
s {Quantum, Q1000, and GEM meters)
Total Electric Meters 725,561
Total Electric Maters to be Replaced (excludes the last two classifications) 722,941
N . » All residential gas meters
R 71
esidential gas meters « Commercial meters for residential purposes N8713
« GCommercial gas meters
Commercial / Industrial gas meters > Gas farm meters 34,802
+ Industrial gas meters
* Governmental gas melers
Total Gas Meters to be Retrofitted 453,516
Total Meters 1,179,076
Total Meters to be Replaced or Retrofitted 1,176,456

From a modeling perspective, electric meters are listed in two categories:

# Residential — Encompasses meters in the first classification (Standard Residential
electric meters)

B Commercial / Industrial < 500 kW — Encompasses meters in the second through fourth
classifications (Very Small Commercial / Special Residential meters, Special Small

Commercial / Small Commercial / Small Industrial meters, Medium Commercial /
Industrial meters)
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From a modeling perspective, gas meters are listed simply in the two categories appearing in

the table above: Residential gas meters and Commercial / Industrial gas meters.

Electric: The initial number of electric meters is grown in the model based on annual meter
growth rates shown in the next section. This results in the following Ohio electric meter

installations:
Number of Electric Meters with AMI Meters Installed in the Specified Year
Year Calendar Commercial / Commerclal / ,
Year Residential Industrial Total Residential industrial Total
< 500 kW < 500 kW o
1 2009 106,383 17,735 124,118 108,383 17,735 124,118
2 2010 322,108 53679 375,785 215,723 35,944 251,667
3 2011 541,507 90,221 631,728 219,401 36,542 255,943
4 2012 810,375 101,694 712,068 68,868 11,473 80,341
5 2013 6847 837 107,980 755,817 37,462 5,286 43,748
6 2014 653,092 108,020 762,012 5,255 940 6,195
7 2015 658,351 109,872 768,223 5,259 952 6,211
8 2018 663,598 110,824 774,422 5,247 952 6,199
9 2017 668,741 111,783 780,524 5,143 959 6,102
10 2018 673,780 112,755 786,535 5,039 972 8,011
11 2019 878,745 113,738 792,483 4,965 ©33 5,048
12 2020 683,636 114,745 798,381 4,891 1,007 5,898
13 2021 588,419 115,764 804,183 4,783 1,019 5 802
14 2022 €93,113 116,801 800,914 4,694 1,037 5,731
15 2023 697,725 117,855 815,580 4,612 1,054 5,666
16 2024 702,268 118,925 821,193 4,543 1,070 5,613
17 2025 706,734 120,013 826,747 4,466 1,088 5,554
18 2026 711,129 121,118 832,248 4,395 1,108 5,501
18 2027 715,465 122,248 837,711 4,336 1,127 5,463
20 2028 719,738 123,399 843,137 4,273 1,153 5,426
Note 1: Number of 2009 electric meters includes approximately 51,100 installed in 2008.

In Year 5 (2013), 100% of the original meters being replaced are now replaced. Year 6 —
Year 20 meter installations are new meters associated with growth.
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Gas: The initial number of gas meters is also grown in the modei based on annual meter

growth rates shown in the next section. This results in the following Ohio gas module

installations:

Calendar Number of Gas Meters with AN Modules Installed in the Specified Year ‘

Year | “Year | Residential | COMMercial/ [ p ot | Residentias | COMMeErClRI/ | Lo

Industrial . Industrial

1 2009 80,401 6,644 87.045 80,401 6,644 87,045
2 2010 226,745 18,768 245513 146,344 12,124 158,468
3 2011 376,000 31,077 407,088 149,264 12,309 161,573
4 2012 423227 34,911 458 138 47,218 3,834 51.052
5 2013 440,388 36,251 476,639 17,161 1,340 18,501
6 2014 444 338 38,509 480,857 4,000 258 4,258
7 2015 448 316 386,781 485,077 3,928 252 4,180
8 2016 452,048 37,007 489,255 3,832 246 4178
g 2017 458,138 37,248 493,396 3,890 241 4,131
10 2018 459 955 37,483 497 438 3,817 235 4,052
11 2019 463,686 37,712 501,398 3,731 229 3,060
12 2020 487,337 37,934 505271 3,651 222 3,873
13 2021 470,938 38,145 509,083 3,601 211 3,812
14 2022 474 444 38,339 512783 3,506 194 3,700
15 2023 477,884 38,529 516413 3.440 190 3,630
16 2024 481,251 38,718 519,967 3,367 187 3,554
17 2025 484,572 38,900 523,472 3,321 184 3,505
18 2026 487,827 39,109 526,936 3,255 209 3,464
19 2027 491,015 39,342 530,357 3,188 233 3421
20 2028 494 156 39,575 533,731 3,141 233 3,374

Note 1: Number of 2009 gas modules includes approximately 41,230 installed in 2008.

In Year 5 (2013), 100% of the original meters have been retrofitted with a moduie. Year 6 ~
Year 20 module installations are associated with new growth meters.
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Service Territory Data

The following service territory data is used in the model for calculations regarding numbers of
specific equipment, including distribution automation equipment.

Ohio Service Territory Data {2008)

Ohio Service Territory Component ‘Value Growth Rate
Square Miles Covered 18276 D.0%
Residential Electric Meters 619,544 | Various (See Inputs)
Commercialf/lndustrial < 500kW Electric Meters 103,387 | Various (See Inputs)
Rasidential Gas Meters 418,713 | Various (See inpuls)
Commercial Gas Meters 34,802 | Various (See Inputs)
Transformers 164,520 0.35%
Transformers | Sq Mile 80.0 N/A
Electric Meters / Transformer 4.4 N/A
Electric Meters / Sg Mile 305.6 N/A
All Meters / Sq Mile B843.7 N/A
Switching Capacitor Banks 2,127 0.25%
Substations 222 0.20%

Miles of QOverhead Line B.444.8 0.00%
Miles of Underground Line 3.977.7 0.66%
Number of Circuits 825 0.17%
LTCs/Voltage Regulators 1,041 0.17%
Circuit Breakers 812 0.17%
Electronic Reclosers 130 0.25%

Quantity of MMPs and Communications Equipment (2008 Data)
B Toligrade MMPs (Line sensors) — 1.5 per distribution circuit mile {18,633)
m Tollgrade Aggregator — One required for every 40 Tollgrade MMPs (465)

m Communications for Electric Meters

Ambient Integrated Communications Box

o Includes Echelon Data Collector, Verizon Modem, Power Supply, and other
functionality

o One for 80% of the transformers (131,616 of 164,520 transformers) - Serves
578,352 electric meters (76,776 are electric-only communications boxes,
54,840 are combination electric / gas communications boxes)

— Commercial / Industrial < 500 kW Meters (103,397) — Contain integrated modem
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— Data Collector/Modem Combination — One per each residential electric meter not
being served by the Ambient Integrated Communications Box (41,192)

® Communications for Gas Meters with Module
~ Ambient Integrated Communications Box with Gas Data Collector

o Includes Echelon Data Collector, Badger Gas Data Collector, Verizon Modem,
Power Supply, and other functionality

o One for 33% (one-third) of the transformers (54,840 of 164,520 transformers) —
Serves 421,872 gas meters

— Badger Gas Data Collector/Modem Combination — One per every 25 gas-only
customers (1,266) {Gas-Only Customers: 23,039 residential, 8,604
commercial/industrial)

M Stand-Alone Modem on Capacitor Banks and Electronic Reclosers — One per device
(2,257)
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Equipment Details
Meters and Communications Equipment

The following meter and communications equipment makes up the modeled infrastructure:

Endpaints (Meters and MMPs)

Order= | Order=] Order=
10,000 " | 100,000 | 1,000,000
' Annuat | Anm_sal ) Powsr
Vendor Equipment Type / Modeled | Modeled | Modeled Useful | Fallure | Operating |- Conlract | Roguirement
Description Cost | Cost | Cost Life | Rate | Costs | 00 ?wmr'
(perunit) | )
[ Toligrade _|Toligrade MMP $ 500.00 | 550000 |§  500.00 9 2.0% $__ 060 5
Echelon |Residential Electric Meters § 141.50 | $121501% 10750 20 0.3% 3 1.00 2
Commeraizl Elestric Meters
7777 {including infegrated medem) $ 45000 [ $450.00[% 450.00 20 0.3% $ 1.00 2
Badger (Gas Module $ 4500 |5F 4500 % 45.00 15 0.3% b - 1]
American _|Residential Gas Meters (250) [$ 48.83 N/A N/A 20 0.3% [ - 2
) Commercialiindustriai Gas
American |y oters (400) § 11043] A NIA 21 g% S - 2
. Commercial/industrial Gas
AMENcan |y otors (1000) g asgys| NA NiA 2 | o § - 2
Communications
Order= | Order=| Order=
1,000 10,000 100,000 .. i —
Vendor Equipment Type / Modeled |Modeled| Modeled | Useful | Failure | Operating i‘.‘o:tract' Requirement
Description Cost Cost Cost Life Rate | Costs. | 4 "
(per MB)'2 Costs 1 (Watls)
Tollgrade _|Tollgrade Aggregator $ 9801 98G]% $80 9 20% |3 18 20
Integrated Communicalions
Amblent Box (electric. onty) $ 500 10 20% |3 18 5
Ambient/ lIntegrated Communications
Badger _|Box (electric and gas) $ f0fs a00f 10 | 20% |§ 8 5
Data Collector / Modem
Combination (Residential
E\‘j::b“’ electric meters not served by $ 20| 10 20% |$ 18 5
200 integrated communicalions
box}
Data Collector f Modem
%adn%?ze” Combination (Gas-only $ 500 10 | 20% |3 18 5
enzon customers)
R Modem
‘erizon {Dislribution Equipment) $ 330 1% 278(% 250 10 20% |$ 18
Duke Data Line at Subsiation $ 2540

Note 1: Annual operating cosls are shown at hull deployment rates; modeled at a higher, but decreasing rate per MB during deployment
Note 1: Annual operating costs for data line at substation is a flat rate from a modeling perspective end is independent of the amount of data (MB)
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B [n the model, meters are split between replacements (current meters) and new grawth.

— New growth electric meters are modeled at their incremental cost, the cost listed in
the table above less $20 for residential meters and $110 for commercial meters

— New growth gas meters are modeled the same as current gas meters as both will
require the installation of the gas module. (It is assumed that new gas meters will
not contain an integrated gas module.)

B Meter Base Replacements: ltis estimated that 2.0% of existing Ohio meters replaced
will also need a meter base replacement at an average cost of $656 ($115 materials,
$75 inspection, and $466 labor)

B Gas Meter Replacements: It is estimated that 58,380 old “tin” meters will be replaced
in order to become part of the SmartGrid project, as these old meters cannot be
retrofitted with gas modules. The costs of these meters are listed in the table above.
The number of sach type of meter being installed is:

— Meter Type 250: 38,000 meters
—  Meter Type 400: 14,500 meters

-~ Meter Type 1000: 5,860 meters

Failure Rates

Failure rates in the above tables are used to determine equipment needs between installation
and the end of the useful life.

B Equipment is modeled to be replaced at failure; i.e., the equipment will not be repaired
either in the field or in the shops

B Failure rates are modeled as annual failure rates; i.e., failure rates are applied to total
installed devices to determine the number of additional devices required for that year

7/24/08 Ohio SmartGrid Financial Model — Assumptions, Inputs, and Results | Page 11
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Warranty Periods

Warranty periods are modeled for endpoint and communications equipment.

. o Warranty

Vendor Equ:pmir_lt Type/ Defcnptlon Poerlod
Tollgrade Tollgrade MMP 1
Echelon Residential Meters 3
2?77 Commercial Meters 3
Badger (Gas Module 3
American Gas Meters 3
Tollgrade Tollgrade Aggregator 1
Ambient Integrated Communications Box (electric only) 1
Ambient / Badger integrated Communications Box {electric and gas) 1
Echelon / Verizon Data Ct':'.iectlor / Mod.em Combination 3

(residential electric customers)
Badger / Verizon Data Caoliector / Modem Combination 1
{gas-only customers)

Verizon Modem (Distribution Equipment) 1

B Warranties are materials only

B Equipment failing during the warranty period are modeled as failures with no materials
cost and standard labor costs

Useful Life

Useful lives in the above tables are used to estimate replacement timing. (Failure costs are
for equipment that has failed during the usefui life. Replacement costs are for equipment
that are being replaced at the end of the usefu! life)

m Useful lives were established using a combination of vendor estimates, current trends,
and expert opinions

B From a modeling perspective, all equipment is replaced at the end of its useful life,
taking into account that equipment failing before the end of its useful life has already
been replaced and will not be replaced at the same time. This may overstate the
replacement costs, if history is an accurate guide, as much of the equipment will last
longer than its modeled useful life.
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Modeled Installation Costs

The modeled instailation costs for meters and communications equipment have been
provided by both Duke Energy and vendors:

Time Time
Source Installation Task Required Required | Hourly Rate Cos;::er
{Hours) (Minutes)
Tollgrade MMP Install 0.25 156.0 3 6250|§ 1563
Tollgrade Aggregator Install 0.50 30.0 3 625018% 31.25
Buke Electric Meter Install 0.30 18.0 3 5003|% 17.98
Duke Gas Meter Install (250) 0.75 45.0 $ 80.00]1$ 66.75
Duke Gas Meter Install {4003 0.75 45.0 $ 80.00| $ 60.00
Duke Gas Meter Instalt (1000) 3.00 180.0 $ 240.00] % 720.00
Duke Gas Module Install (Residential) 0.33 20.0 $ 60.75|$ 2025
Duke Gas Module Install (Commercial) 0.53 N7 $ 60.75| & 32.05
Duke Meter Base Installation 4.00 240.0 $ 11850 $ 466.00
Ambient Integrated Communications Box Install
Duke {(With or without gas collector) 200 120.0 $ 79.211 % 158.42
Duke Data Collector / Modem Combination (Eleciric) 0.60 30.0 ] 79.211% 29861
Duke Data Collactor / Madem Combination (Gas) 0.50 30.0 $ 782115 39.81
Duke Madern (Distribution Equipment) 3.50 210.0 $ 68.06|$ 241.71

Other Capital Costs

® T estimates a requirement for 70 FTEs (Duke Energy-wide), at a loaded rate of
$100,000 per FTE, as a provision for turning-up the network and ensuring data from
SmartGrid equipment is correctly integrated into the appropriate systems

7/24/08
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Distribution Automation

Distribution automation includes replacing reclosers with circuit breakers, replacing relays in
substations and circuit breakers, changing out the contrals on capacitors and station LTCs/
regulators, sectionalization of the grid, and the implementation of seif-healing technology.

the circuits) (Mot all circuits are considered}

Distribution Automation . Cost per Total Initiat
Category Description (Ohlo} unit Ohio Cost
$4,860,000
. I Upgrade 54 stations with RTUs / communications with
Substation Communications e/ agy conabiiy ¥ 00001 Lpor: $3.6 milion
Materials: $1.2 million
Replaca 189 12 KV reclosers with circuit breakers 36,480,000
Circuit Breakers (‘lh 62 su['legltla;phasf ;c:g:;sa = 54 locations, 27 three- $ 80,000 Labor: $4.9 miion
phase reclosers = ns) Materials: $1.6 million
$10,290,000
Replace the relays in 343 12 KV swiichgear feeder $ 30000
breakers ' Labor: $7.7 million
Materials: $2.6 million
$1,045,000
Relays Replaca the relays in 33 12 kV outdoor feeder breakers $25,000 -
4 $75000 |Laboer: $0.8 million
Materials: $0.3 million
$830,000
Replace the refays in 25 34.5 KV outdoor feader breakers $30,000 -
: $40,000 jiabor: $0.6 million
Materials: $0.2 million
$4,509 240
. Install communication functionality on 2,127 capacitor
Capacitors banks ¥ 21200 or: $0.9 millon
Materials: $3.6 million
$4.655,000
Reaulators Change out controls on 536 regulators (135 LTCs, 17 $17,000 -
9 three-phase regulators, and 390 single-phase regulators) $20,600 |Labor: $4.1 million
Materials: $0.5 million
$12,000,000
T Installation of reclosers (hydraulic and electronic) $8,000 -
Sedtignalization (estimated) $20,000 |Labor: $7.5 million
Materials: $4.5 million
$5,500,800
Seti-Healing Technalogy Install Intellitsam on 4.0% of 764 circuits {covers 8.0% of $ 180,000

Labor: $1.8 million
Materials: $3.7 million

m Costs for substation communications, circuit breakers, relays, and regulators are
adjusted for planned upgrades. Planned upgrades are modeled as the estimated
upgrade requirements spread evenly over 30 years. (This attempts to model the
incremental costs of distribution automation upgrades.)
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B As per the Shared Services Company Agreement, IT costs are spread across
jurisdictions based on the relative humber of customers in each jurisdiction

Number of Customers
Jurisdiction Electric Gas Total

Indiana 773,954 - 773,954

Chio 686,578 423 570 1,110,148
Kentuc 133,868 94782 228650 |
Total Midwest | 1,534,400 518,352 2,112,752 |

North Carolina 1,800,000 - 1,800,000

South Carolina 500!000 - 5005000

Total Carclinas | 2,300,000 - 2,300,000

Total Duke 3,894,400 518,352 4412 752

B |T Capital Costs after the initial five-year implementation are calculated as a
percentage (10%) of the initial IT Capital Costs

# Based on the analysis on the previous page, IT costs are split among cost categories
by the following percentages:

IT Cost Category Perc%r;tz?;l g‘;'srgal T
Hardware DA%,
SOﬂ\Nare 23%

Duke Labor 14%,
Qutside Consulting 30%

B IT has estimated the amount of O&M required for the new systems and enhancements
based upon historical analysis of system maintenance. The following percentages are
applied to cumulative IT capital investment:

iT Cost Catgory O&M Peaicentages
Hardware 15%
Software 18%
Duke Labor 20%
Outside Consuiting 20%
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Project Management Office

The Project Management Office, or PMO, captures the labor costs associated with managing
the deployment of SmantGrid, from both a designing and planning poeint of view and a
depioyment point of view. These costs are considered capital costs. These costs do not
include the costs of actually installing equipment in the field or designing and installing IT
systems / enhancements.

Duke Energy-Wide Annual PMO Costs

. Consthing e
Annual B Expenses
Calegory of FTE Nu't_nTb:r of | Aveage Loading Consuling Average |- -Fees (per Total
) Salary Rate Hours . HoudyRate {  (per . consuyitant)
) -'¢onsulantf -

Duke Employeas - Planning 14 $ 87600 45.0% $ 1,776,250
Duke Fmployees - Fower Delivary 25 $ 87,500 45.0% $ 3,171,875
PD - Contract Field Supgrvisors 6 $ 120,000 0.0% o 3 720,000
Consultants - Planning 7 1788 | $ 200008 353600(8% 53,040 [ % 2,846,480
Consultants - Pewer Delivery 3 178818 20000 |% 35360019 53,040 | § 1,218,920
Total 55 Bl & 0734 525

Note: Average Salaty — Reprasents the average salary of Band L and M: $75,000 - $100,000

The PMO costs are then allocated to jurisdictions based on the relative percentage of
customers (as detailed in the previous Information Technology section). Additionally, the
PMO is expected to ramp up in 2008 and start ramping down in 2013, as detailed in the

following table:

Year 0 Year 1 Yoar2 Year3 Year 4 Year 5 Year6 Year?7

2008 2609 2010 2011 2012 2013 2098 | 2015

MO Staffing Level 30% 100% 00% 100% 100% 50% 10% 0%
Duke-wide PMO Costs | $ 3,025,490 | 5 10,448,027 | $ 10,761,468 | $11,084,312 | $11,416,341 | § 5870,673 |8 1,211,213 § -
Chio PMO Costs | § 762,639 | $ 2,633,647 | § 2,712,656 | $ 2,704,036 | $ 2877857 | § 1,482006|3 2306312} § -
7/24/08 Ohio SmartGrid Financial Model — Assumptions, Inputs, and Results Page 17
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O&M Costs (Operating & Maintenance)

Q&M costs in the model are made up of:

New equipment operating costs, including service contract rates and maintenance
fees, data transfer fees, and costs associated with the power required by the new
equipment

Additional FTEs required for disposing of the large quantity of electro-mechanical
meters and for sample testing of a large quantity of new meters and other equipment
(Only during deployment)

Additional FTEs for investigating power theft
IT O&M costs

Customer Service O&M costs associated with addressing the new meters and their
data and how they are tied to the billing system (Only during deployment)

0&M labor associated with new equipment installed in the field, including the new
communications equipment and new distribution automation equipment, but excluding
meters. (Specific Field labor for O&M on new meters is excluded since meters and
associated O&M exist today and reductions in these costs due to new, more-advanced
meters are captured under benefits.)

Data Transfer Costs
The “half-year convention™ is used for the first year to account for deployment timing

Verizon Modem costs: A sliding scale is used based upon the total Duke Energy-wide
system monthly data transfer quantities. Based upon projected Duke Energy-wide
data requirements, the monthly costs are $3.00 per MB in 2009, $2.25 per MB in 2010,
$2.00 per MB in 2011, $1.75 per MB in 2012, and $1.50 per MB from 2013-2028.

Electric meters are modeled at 100 KB per month based upon vendor studies and
current pilot results

- Assumption: This data size suffices for monthly data reads for billing purposes,
test bed baseline for load profiles and/or energy efficiency needs (5,000 meters),
and other modeled benefits, such as outage investigation and detection.

~ Future direct load control / demand response data requirements may increase the
per meter data quantities required to provide full functionafity.
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- In Ohio, 100 KB per meter translates into 70 KB per residential meter and 280 KB
per commercial / industrial meter < 500 kW

(Gas meters are modeled at 5 KB per month based upon the need for a single meter
read (total quantity / MCf) per month

Distribution equipment (capacitors and reclosers) are modeled at 10 MB per month
Tollgrade aggregators are modeled at 5 MB per month

Substation Communications: $220 per month per data line for 54 retrofitted
substations

Other Equipment O&M Costs

Ambient Integrated Commhnication Box: Annual software maintenance fee per box;
currently modeled on a sliding scale of $11.25 in 2008 to $6.00 in 2013 and beyond

New Equipment Power Caosts {“half-year convention” is used for the first year) — Each
piece of equipments’ power requirements and the average electricity price (fuel only)
are used to calculate power costs

Ongoing Equipment O&M:E Calculated as a percentage (1%) of total invested capital
costs for distribution automation and communications egquipment.

IT O&M Costs (Duke Energy-wide)
IT Network infrastructure Q&M Costs
— Maintenance for Management Tools (materials). Duke Energy-wide costs of

$100,000 in 2009 to $200,000 in 2013. Allocated to DE-Ohio based on DE-Ohio’s
numbers of customers as a percentage of total Duke Energy customers.

— Maintenance for Central Network (materials): Duke Energy-wide costs of $125,000

7/24/08

in 2009 to $225,000 in 2013. Allocated to DE-Ohio based on DE-Ohio’s numbers
of customers as a percentage of total Duke Energy customers.
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— Network Infrastructure Support Labor; Duke Energy-wide estimate of 40 FTEs at
annual cost of $100,000 per FTE. These FTEs take over the network infrastructure
maintenance from the 70 FTEs mentioned earlier; i.e., the year of installation is
considered capital and the following years are considered O&M. Allocated to DE-
Ohio based on:

o Number of new meters / modules deployed as a percentage of new meters /
modules deployed in alt of Duke Energy jurisdictions — During deployment
(Years 2009-2013)

o DE-Ohic’s numbers of customers as a percentage of total Duke Energy
customers — After deployment (Years 2014-2028)

B Ongoing IT Back-Office O&M Costs: IT has estimated the amount of O&M required for
the new systems and enhancements based upon historical analysis of system
maintenance. The following percentages are applied to curnulative 1T capital

investment:
IT Cost Category Q&M Percentages
Hardware 15%
Software 18%
Duke Labor 2Q%
Qutside Consuiting 20%

Additional O&M Costs

m Customer Service O&M to Address New Meters / Set-Up With Billing: Estimated at
seven minutes per meter for hourly FTEs with supervisory personnel estimated at a
ratio of one supervisor per nine hourly FTEs. (Only during deployment)

Year 1 Yeoar 2 Year 3 Year 4 Year 5
2009 2010 2011 2012 2013
Hourly Call Center Workers Needed 12.64 25.26 25.77 7.65 3.27
Call Center Supervisors Needed 1.40 2.81 2.85 0.85 0.36

B Meter Disposal FTEs: The requirement for additional FTEs to assist in disposing of

meters during the deployment period

7/24/08

Ohio SmartGrid Financial Model — Assumptions, Inputs, and Results

Page 20




PoEneray.

SmartGrid Cost / Benefit Model — DE-Ohio

Year 1 . Year 2 Year3 Year 4 Year 8
2009 2010 2011 2012 2013
Number of FTEs (Minimum) - Mater Disposal 3 3 1 1 1
Number of FTEs (Maximum} - Meter Disposal 5 5 2 1 1

B Meter Testing FTEs: The requirement for additional FTES to assist in sample testing

new meters / modules

Year1 Yeay2 . Year3d . | Yeard Years
2009 2010 2011 2012 2013
Number of FTEs (Minimum) - Meter Testing 2.00 2.00 1.00 0.25 0.05
Number of FTEs (Maximum} - Meter Tasting 2.00 2.00 1.00 0.25 0.05

B Power Theft FTEs: The additional data provided by the SmantGrid project will enable

the detection of additional power theft. FTEs are required to investigate these

instances and to achieve the benefits modeled. In OChio, it is estimated that 4.5 FTEs

will be required.
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Useful Lives and Depreciation Lives

There was considerable discussion concerning the useful lives of the new equipment and the
corresponding depreciation lives, both from a book and a tax perspective. Taken into
consideration were expected lives of new equipment provided by vendors, historical trends
and experiences with like equipment, current book depreciation and tax depreciation
schedules, and projected legislation affecting smart grid equipment depreciation. Book
depreciation lives were assumed to correspond to the forecasted useful lives.

. . Useful Life .--]. Depreciation Life in the Model (Years)
Equipment Type | Vendor Mcodel Description (Veirs) ~ - Book ~Tax {WACRS}
Endpoint Tollgrade Toligrade MMP 9 9 20
Endpoint Echelon Residenlial Electric Meters 20 20 20
Endpoint 7? Commercial/industrial < 500 kW Electric Meters 20 20 20
Endpoint American Residentia! Gas Meters 20 20 20
Endpoint American Commercialindusiriai Gas Melers 20 20 20
Endpoint Badger Gas Module 15 15 20
Communication | Tollgrade Toligrade ator [] ) 20
Communication | Ambient Integrated Communications Box (Electric Only) 10 10 20
Communication Ag;';g:! Integirated Communications Box (Electric & Gas) 10 10 20
I Echelon / Data Collector/Modem Combination
Communication | “yeripon (Stand-Alone Residential Meter) 10 10 20
- Badger / Data CollectorModem Combination
Communication Verizon {Gas-Only Customers) 10 10 20
Communicalion | Verizon Modem on Distribution System 10 10 20
Distribution Duke Substation RTUs/Comms with SEL 351 Capability 20 20 20
. Circuit Breakers
Distribution Duke {replacing 189 12-kV ragiosers with breakers) s 80 20
e Circuit Breakar Relays
Distribution Duke (replacing relays in 401 feeder oircuii breakers) 20 2 2
Distribution Duke Condrols on Capacitors 30 30 20
Distribution Dike Controls on LTCe/Regulators 30 30 20
N Sectionalization (installation of recdosers - hydraulic
Distribution Duke and electronic) 30 30 20
Distribution Buke Seli-Healing (installation of Intelkiteamn) a0 30 20
Software, including Duke Labor and
i Various Qutside Consulting § 5 3
T Various Hardware 8 8 3
Labor Various Laber for Sel-up and Install As per equipment]  As per equipment As per equipment
Labor Varlous Project Management Office (PMO) NIA We'ghﬁgdag‘;e’agez Weighted verage:
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Iinflation Rafes

Annual inflation rates were applied to primarily labor costs in the cost and benefit
calculations.

item Inflation Rate
Labor 3.6% (2008-2009), then 3.0%
Materials 2.3% (2008-2009), then 3.0%
Blended (Labor / Materials) 3.0%

Inflation Exceptions

M Inflation is not applied to data transfer fees: Inflation is assumed to be included in the
initial contract pricing (five years) and, for years six through twenty, data transfer fees
are forecasted to remain flat based upon historical pricing trends

B Inflation is not applied to Ambient integrated communication box maintenance fees:
Inflation is assumed to be included in the initial contract pricing (five years) and, for
years Six through twenty, software maintenance fees are forecasted to remain flat
based upon historical pricing trends

W [nflation is not applied to residential and commercial/industrial < 500 kW electric
meters, residential and commercial/industrial gas meters, or gas modules: Inflation is
assumed to be included in the initial contract pricing (five years) and, for years six
through twenty, meter costs are expected to remain flat based on current meter pricing
trends (decreasing) offset by delivery cost increases

B Inflation is not applied to communications equipment costs: Inflation is assumed to be
included in the initial contract pricing (five years) and, for years six through twenty,
communication costs are expected to remain flat or decrease based on the current
focus on developing smart grid communications technology and the relative early
stage at which development currently exists

B Inflation is not applied to IT Back-Office O&M (Software and Hardware categories):
Inflation is assumed to be included in the initial contract pricing (five years) and, for
years six through twenty, technology maintenance fees are forecasted to remain flat
based upon historical pricing trends
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Growth Rates

Growth rates were applied to the price of electricity and gas, the amount of enargy
consumed, and the number of installed meters:

Ohio Growth Rates

Year Electric Rate RE:::?' coé:‘:;:::‘“ Gas Rate Residential Gas |Commercial Gas

Price (VIWh) (MWh) Price (MCh) - (MCH)
2008 7.78% 0.00% 0.00% -1.88% 0.00% 0.00%
2009 -5.68% -0.04% 0.87% -1.51% -0.53% 1.63%
2010 7.31% 1.88% 1.58% 1.65% 0.19% 0.19%
2011 -6.49% -1.88% 0.76% 2.31% D.26% 0.48%
2012 3.91% -2.07% 0.68% 2.84% 0.12% 0.26%
213 2.30% -2.15% 0.65% 2.85% 0.31% 0.47%
2014 2.30% -0.06% 0.98% 2.58% 0.31% 0.51%
2015 2.28% 0.04% 0.99% 2.86% 0.35% 0.46%
2016 2.23% 0.00% 0.98% 2.96% 0.42% 0.46%
2017 2.22% -0.15% 0.97% 2.85% 0.44% 0.43%
2018 2.23% -0.30% 0.94% 2.85% 0.48% 0.42%
2019 2.23% -0.33% 0.92% 2.91% 0.50% 0.39%
2020 2.22% 0.13% 0.97% 2.93% 0.51% 0.36%
2021 2.24% 0.10% 0.99% 3.66% 0.50% 0.31%
2022 2.27% 0.05% 0.99% 3.66% 0.50% 0.28%
2023 2.27% 0.05% 0.97% 3.66% 0.50% 0.28%
2024 2.27% 0.01% 0.92% 3.68% 0.51% 0.28%
2025 2.27% 0.02% 0.85% 367% 0.53% 0.28%
2026 2.28% 0.01% 0.84% 1.89% 0.53% 0.42%
2027 2.27% -0.03% 0.84% 1.90% 0.44% 0.63%
2028 2.27% -0.10% 0.81% 1.90% 0.60% 0.70%
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Ohio Meter Growth Rates

Commercial / Commercial /

Year Residential Industrial Residential Gas .
. industrial
Electric Meters <500 kW Meters Gas Meters
Electric Meters
2008 0.00% 0.00% 0.00% 0.00%
2009 1.01% 0.90% 1.06% 0.48%
2010 0.93% 0.89% 1.10% 1.27%
2011 0.87% 0.85% 1.02% 0.87%
2012 0.85% 0.85% 0.95% 0.76%
2013 0.83% 0.837% 0.93% 0.72%
2014 0.81% 0.87% 0.91% 0.71%
2015 0.81% 0.87% 0.88% 0.68%
2016 0.80% 0.87% 0.88% 0.67%
2017 (0.78% 0.87% 0.86% 0.65%
2018 0.75% 0.87% 0.84% 0.63%
2019 0.74% 0.87% 0.81% 0.61%
2020 0.72% 0.89% 0.79% 0.59%
2021 0.70% 0.89% 0.77% 0.56%
2022 0.68% 0.90% 0.74% 0.51%
2023 0.67% 0.90% 0.73% 0.50%
2024 0.85% 0.91% 0.70% 0.49%
2025 0.64% 0.91% 0.69% 0.48%
2026 0.62% 0.92% 0.67% 0.54%
2027 0.61% 0.93% 0.65% 0.60%
2028 0.60% 0.84% 0.64% 0.58%
Other Financial Assumptions / Inputs
Labor Loading Rates
Employee Labor Loading Rate

Labor Loading Costs (Midwest company average rate for union employees) 39.50%

Labor Loading Costs {Midwest company average rate for non-union employees) 42.00%

Labor Loading Costs (CG&E employees) 52.54%

Average Duke Labor Loading Costs 45.00%
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Tax Rates
Tax Tax Rate-
Federal income tax rate 35.00%
State income tax rate (business income) 0.00%
City or local income tax rate 0.35%
Property tax rate - Electric 8.0105%
Assessed value rate - Electric Distribution {(Property Tax) 88.00%
Assessed value rate - Electric Communications (Property Tax) 24,00%
Property tax rate - Gas 8.8585%
Assessed value rate - Gas Distribution (Property Tax) 25.00%
Assessed value rate - Gas Communications {(Property Tax) 25.00%
Ohic sales tax rate (Exempt ltems) 0.00%
Qhio sales tax rate (Taxable ltems) 6.50%

B Al Benefits listed as Avoided Costs (see Benefits section) are excluded from the

tax calculations

® Property Tax is calculated based on capital dollars invested and unique property tax

depreciation tables

— There is a floor of 15% of capital spent

W Ohio sales tax is applied to only capital IT hardware materials purchases; all other
capital expenditures modeled are exempt from Ohio sales tax. (Capital IT hardware is
assumed to be located in Ohio — a conservative approach at this time as some or all of

the hardware could be located in states other than Ohio.)

Revenues

Ohio Revenue

Revenue Category _ (2008 estimate)
Residential eleclric revenue (exdusive of fuel) $ 299,713,000
Commercial electiic revenue {exclusive of fuel} $ 176,022,000
Residential electric revenue (inclusive of fuel and frackers) $ 289 713,000
Commercial electric revenue (inclusive of fuel and trackers) 3 178,022,000
Residential gas revenue (exclusive of fuel) $ 125,135,700
Commercial gas revenue (exclusive of fuel) s 40,825,026
Residential gas revenue (inclusive of fuel) 5 379,426,397
Commercial gas revenue {inciusive of fuel) 3 143,008,833
Residential elactric revenue {generation) (exclusive of fuel) $ 281,721,000
Commercial electric revenue (generation) (exclusive of fuel) 5 261,419,000
Residential electric revenue (generation) {inclusive of fuel and trackers) | § 447 248 000
Commercial electric revenue (generation) (inclusive of fuel and trackers) | $ 396,028,000
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Other Rates / Assumptions
B Debt Rate - 6.45%
B Percent Equity Financed - 50%
B Discount Rate — 7.59625%
B Electricity rates
- Weighted Average: $.0878/kWh
- Weighted Average (fuel only): $.0281/kWh
— Weighted Average (excluding fuel): $.0697/kWh
®  Average hourly power consumption (electric) — 3.4457 kWh

B Assumption: Existing meters will continue to be depreciated on their current schedule
through a Reg Asset; thus, there is no marginal impact on the ratepayer for
depreciation of existing meters removed from service. This depreciation does not
appear in the model:

— Electric: $2.09 million annually for 27.8 years = $57.97 million

- Gas Meters: $0.80 million annually for 33.4 years = $26.71 million

- Gas Meter Installations: $0.61 million annually for 28.7 years = $17.43 million

B Existing inventory of meters in Ohio is not addressed in the model directly

— It is assumed that any electro-mechanical meters still existing upon completion of
implementation will be depreciated as all other removed meters; i.e., as per the
current depreciation schedule

~ A conservative view is taken with regards to scrap value of the remaining inventory
in that it is assumed the inventory is worked down over the five years of

implementation and no meters remain to be scrapped

m Assumption: Recannect fees may or may not be charged or reduced when reconnect
capability is automated. A reduction in these fees is currently excluded from the model
until a specific decision on these fees is made.
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B Corporate allocations are not included in the model

m Though all FTE costs in the model are costs to the project, they may not necessarily
be new costs to Duke Energy overall; e.g., Project Management Office casts include
people who are current Duke Energy employees. This is important in using the
modeled data to understand and/or model rate impacts.
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Benefits

B Benefits are grouped into five major areas:

—  Metering
—- Qutage

— Distribution

~ Other — Customer Service, Billing, and Safety

— Customer / Societal Benefits

B Addilionally, benefits are placed into one of four savings categories:

Savings Category

_ Description

Direct Expense Reductions

Savings associated with actual costs removed from the budget, primarily associatad with
removing FTEs ar removing workload from FTES (reducing overtime)

Increased Revenue

increased revenue into the company whether from selling/salvaging the large number of
meters that have been removed, charging for specific products and services, or incremental
investment income associated with having raceivables in earlier (cost of monay)

Operational Efficiency

These are generally operational improvements that result in specific time savings. This
increase in efficiency is translatad into a dollar cost savings using FTE costs, but doasn't fall
into tha Hard Cost Savings because it is not predicted to result in the removal of FTEs. The
"savings" is reinvestad in the company by allowing employees 10 perform additionat value-
added work that would otherwise go undone. These costs are ofien referred to as "soft cost
savings."

Avaoided Costs

These are savings associated with avoiding expenditures in the future, primarily capitat
expenditures, that are projected to be present in later years. An axampla would be costs of
capital investment for new generation thal can he avoided by implementing voliage reduction
strategies, system fine-tuning, or DSM policies / programs {DSM benefits are not currently
captured in the model). Another example would be the capital anticipated 1o replace electro-
mechanical meters. This should also include any working capital savings as a result of
deferred, rather than avoided, future CapEx investments,

W Except for tax calculations, benefits are treating equally in the financial model
regardless of their savings category. This would not be the case in a revenue
recovery / rates model.

B Benefits are allocated based on deployment rates; lagging one year o account for the
timing of equipment deployment
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o ncray.

SmartGrid Cost / Benefit Model — DE-Ohio

Capital Expenditures {millions)

Year1 | Year2 | Year3 | Yeard | Year5 | 6-Year | 20-Year | 20-Year

2009 2010 2011 2012 2013 Total Total NPV
iT- Back-Office Systems $ 619|5 943(% 958]|% 325]% 330})% 3174:% 5413 1% 35.38
Endpoint Equipment $ 26343 52713 53763 16805 B80}JF15850]% 22338 % 154.54
Communication Equipment $ 16833 3226|% 3315|% 115018 614}% 98831% 225751 $ 132.01
Installation / Deployment Labor Costs $ 1289|% 25803 26861{% 892]% 405}%F 7831 |% 148191 % 90.20
Distribution Automation $ 938l% 967|% 99|% 1027|5 10581% 49285 |% 5011 |$ 40.16
PMO Costs $ 340[% 271|% 279]|% 288|% 148[|% 13288 13257 1% 11.11
Total $ 7502313237 (51361113 53709 343654315618 715.13 | § 463.41

QOperational Benefits (millions)

Czett:::y Benefit Savings Category 7 5_[::;' 29{’:’;?’ 22“;:”
Metering |Regular meter reads Divact Expanse Reductions [§ 1051 [$ 1561908 GZ.58
Metering |Off-cycle / off-season reads Direct Expense Reductions | §  19.54 [ $ 18477 | § 78.31
Metering ]|Remote diagnostics (for individual customer events) Direct Expense Reductions |$  1.82|% 1738|% V.36
Melering {Power theft - Recovery Increased Revenus § 547§ 4503)|% 10.68

Metering [Power theft - Theft recovery budget Direct Expense Reductions | $ B [ - b -
Metering [Meler operations - Avoided capital costs Avoided Costs $ 483|% 4341]% 1854
Metering |Meter operatians - Decrease annual expenses Diract Expanse Reductions |3 1.05|5% 935§ 401
Metering [Meter accuracy improvement Increased Revenusa $ 042|3% 343}3 150
Metering |Meter Salvage Value Increased Revenue 3 10818 11115 080
Qutage JOutage Detection Dirgct Expense Reduciions | § D047 (% 159]3 068
Outage |Qutage Verification Dirsct Expense Reductions | $ 1443 13673 563
Outage |Outage - Incremental Revenus Increased Revenue $ D90|% B06|3 348
Distribution |System Voltage Control Avoided Casts § 16.39% 25631 )% 104.70
Distribution |Pewer Shorlage Valtage Reduction Avoided Costs $ D0D53i$ 74113 309
Distribution |Continuous Voltage Monitoring Direct Expanse Reductions {3 056 (% 50418 217
Distribution VAR Management Avoided Cosls $ 2111% 17908 708
Distribution JAsset Management Avoided Cosls $ 140|% 11908 &3
Distribution }8ystem Fine-luning Avoided Cosls 5 171|% 1948|8 8.20
Distribution [Capacitor Inspections Direct Expense Reductions [ $ 034 [$ 377]% 1.59
Distribution | Circuit Breaker Inspections Direct Expense Reductions [$ D18 |$ 195]8% 082
Other  |Call center efficiency Direct Expense Reductions |$  003[$% 2031§% 112
Other  [increase in safety Direct Expense Reductions |[$  031[$ 298|% 1.26

Other  |Pre-payment options - Fewer staff Direct Expense Reductions | $ - P - $ -

Other  {Pre-payment aptions - Fewer losses from uncollectible accounts Increased Revenue 3 - $ - 3 -
Other  |Billing savings - Shortened billing cycle Increased Revenue § 018|% 155]% 0687
Other  |Billing savings - Reduction in estimated bilis Direct Expense Reductions | $§ 046]% 4.38]% 1.85
Other  [vehicle Management Direct Expense Reductions 1$ 297§ 2855] % 1140
Total b 7441 [ 5 B40.668 | $ 353.01
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SmartGrid Cost / Benefit Model — DE-Ohio

Operations & Maintenance (O&M) (millions)

Year 1 Yeaar 2 Year3 Year 4 Year B 5-Yaar Year Z0-Year
2009 2010 2011 2012 2012 Total Total NPV - -
Endpoint Ongeing Costs 3 00818 02513% 05118 0685 0741% 22648 14441 8 6.51
Endpoint Power Cost ] 003§ 014 | $ 0271% 037 |3 04208 1231% 94118 413
Comm Ongaing Costs 0451 % 13518 23643 278 (% 26018 095415 533213 25.05
Comm Power Costs 0.02]§ 005819 0161 % 021 |8 0.24 071]% S5231% 2.3
Maintenance for Management Tools 0.03 |8 0.031% 0D4ls 00515 0.08 021 1% 13918 0.52
Maintenance for Central Network 3 0035 00418 00513% 00615 0.07 02415 14418 (.88
Network Infrastructure Support Labor 3 - 3 c.io1 s 080 [% 10718 126 )% 31218 29.58 12.83
IT Back-Office Systems O&M § 112 1% 2821% 45518 5138 57313 19348 137.66 B0.68
Tollgrade System Administrator 3 015 | € 0161 § 0161 % 01713 017§% 0813 4.1¢ 1.93
New Equipment O8M (Power Delivery) | § 026 % Crol§ 117 | § 14313 1640 5211% 3733 % 16.48
Meter Dispasal FTEs 3 03318 0351 % 0.14 | § PRI K Di1]% 10213 1.02 0.B5
Meter Testing FTEs 3 0203 022(% 0.12 0.03]% 001]% 058§ 05813 0.50
Cugiomer Service (Cail Center) O&M 3 09035 18418 1.94 058 8% 0.26 553(% 5.63 |4 4.61
Power Theft FTEs ] 0.08 |5 024138 0.42 | 4 048]% 0.52 17518 11.811§ 5,27
Total 3 36618 8438 12483 1316 [ S 1351 $ B165]$ 31286 |3 142.38
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P Buer,y,  SmartGrid Cost/Benefit Model - DE-Ohio

Reliability Improvements

Expected Reliability improvements in Ohio (SAIFI)

1.80 1.60 1.60

1.10

2009 2010 2011 2012 2013 2014

B Project 361,471 avoided customer interruptions (outages) — SAIFI reduced from 1.60
to 1.10

— New distribution automation relays — SAIF| reduced .20 — 144,588 customer
interruptions)

— Sectionalization — SAIFI reduced .25 — 180,735 customer interruptions

— Self-Healing Technology — SAIF| reduced .05 — 36,147 customer interruptions)
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&EW““E Sy,  SmartGrid Cost / Benefit Model — DE-Ohio

Communication Equipment Sensitivity Analysis

There is a degree of uncertainty in modeling the communications equipment for SmartGrid,
due to both cost/pricing variability and the attention this equipment is receiving from federal
and state authorities in terms of depreciation lives. Due to these considerations, sensitivity
analysis was performed on various characteristics of communications equipment to
understand the impact on the overall SmartGrid cost/benefit analysis.

SmartGrid Cost/Banefit Model {miltions)

Version NPV | 5-Vear GCapex | 20-Vear Capex
Base Case with Annual Inflation Applied to Communications Equipmant (320.8
Base Case with 10-15% (12.5%) Reduction on Cormmunication Eq': nt Costs
Starting in Year 11 {Sensitivity 1) $ (289.28) | § 431581 % 70083
Base Case with 25% Reduction on Communications Equipment Costs Starting in
Year 11 (Sensitivity 2) $ (284.22)| § 43156 | § 888.53
Base Case with 10-Year Tax Depreciation Life on Communications Equipment
(Sensitivity 3) $ (27597} § 43156 | 715.13
Base Case with 10-Year Tax Depreciation Life on Communications Equipment
and 25% Reduction on Communications Equipment Costs Starting in Year 11 $ (267.05)| % 43156 | § 686.53
(Sensitivity 4)

'Base Case - Deployment plan of approximately 97 000 meters in 2008 and 125,000 maters in 2008; no inflation on communications
equipment costs
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QEDH*@ . SmartGrid Cost / Benefit Model — DE-Ohio

Customer / Societal Benefits - Summary

Customer / Socistal Benefits’ {millions)

Benefit Low Case Base Case -High Case
Customer Qutage / Reliability Benefils? 3 1566.08 | § 193.85 | 3 232.63
Customer Feedback (Prius Effect)’ $ - s 30261193 1,308.70
PHEV? 5 561 |5 2805 (% 56.10
Macroeconomic Impacts (Multiplier ERecls)” $ 21916 | S 409.95 | § 600.73
Total Reliability (First item) 5 155.08 | § 193.85 | § 23263
Total SocietallGustomer BEenefits [ 3708518 102446 | % 2,198.16

'Socletal and customer benefit calculations are nat as detailed as the cosvbenefit analysis; they are primarily 2 high-level range of estimates of the
banefit expectations. They use industry estimates and studies which are then applied to DE-Chio specific data. Mo detailed DE-Ohio specific
studies were conducted.

2Based upon June 2008 EPRI Report: “Characterizing and Quantifying the Societal Benefits Attributable lo Smart Metering Investments” and
LaCommare and Eto, "Cosl of Power Intemuptions to Electricity Consumers in the United Stales”, Lawrence Berkeley National Laboratory, February
2006. Low Case is improvement in SAIFi from 1.8 to 1.2, Base Case is improvement in SAIF! from 1.6 to 1.1, and High Case is improvement in
SAIF from 1.6 te 1.0,

*Customer Feedback {Prius Effect) — This ocours when customers lower their usage when they are made aware of what their actual usage is. The
EPRI report {dune 2008 EPR! Report: “Charadterizing and Quantifying the Societal Benafits Attributable to Smart Metering Investments”) provides a
potential range of annual household kWh reduction between 0% and 28%. It also identified an average of 8.4% reduction using an indirect method
(organizing and analyzing consumption and cost dala periodically, say monthly, and providing it to the consumer either in their bill or by some other
means. This does notinvalve any additional equipment in the customer’s home). The report also provides an average of 11.5% reduction for Direct
method which is the Installation of a screen or something in the customer's home. Since we are asking for LR recovery this would generata Aveided
Cost benefits only. There is also a small KW (.1 10 .2) benefit as well, as idemified by the EPRI report. Low Case is 0%, Base Case is 8.4%, High
Caseis 28%. Avoided Cost Benefit (cusiomer perspective) estimales are currently caiciiated as percentages of residential revenues (Including gene

*Assum ptions: SmartGrid in place; Off-Peak charging; Chio saies is 0.93% of national sales (based on DE estimata of 5% scaled down by # of
residential OH custormers); Numbeis ane very high level, based on industry estimates which vary widely, Avoided On-Peak demand moved Cff-Peak
based on 50% 3 kw 220v and 50% 1.5 kW 110v batteries: Avoided Demand Cast based on data from DSMare software avoided cost analysis
(372.36) and escalated at 4% per year. Low Case = 2% penetration, Base Case = 10% penelration, High Case = 20% penetration.

“Estimates of the broader economic benefits from tha installation of smart metering systems, distribution automation, and related (T investments.
These are often referred to as the macroecenomic bensfits or multiplier effects that arise from investments, both capital and O&M. These were
calculated by Richard Stevie. The Base Case is the average of the Low Gase and High Case provided by Richard Stevie.
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L INTRODUCTION AND PURPOSE

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Richard G. Stevie. My business address is 139 E. Fourth Street,
Cincinnati, Ohio.

PLEASE STATE YOUR OCCUPATION.

I am Managing Director of Customer Market Analytics for Duke Energy Business
Services, Inc. (DEBS), a wholly-owned service company subsidiary of Duke
Energy Corporation (Duke Energy). DEBS provides various administrative
services to Duke Energy Ohio, Inc. (*DE-Ohio”) and other Duke Energy
affiliates, including Duke Energy Indiana, Inc., Duke Energy Carolinas, LLC and
Duke Energy Kentucky, Inc.

PLEASE BRIEFLY DESCRIBE YOUR DUTIES AND
RESPONSIBILITIES AS MANAGING DIRECTOR OF THE CUSTOMER
MARKET ANALYTICS DEPARTMENT.

I have responsibility for several functional areas including load forecasting, load
research, demand side management (DSM) analysis, market research, load
management analytics, and product development analytics. The Customer Market
Analytics Department is responsible for providing functional analytical support to
DE-Ohio as well as the other Duke Energy affiliates previously mentioned.
PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL BACKGROUND
AND BUSINESS EXPERIENCE.

I received a Bachelor’s degree in Ecanomics from Thomas Mare College in May

1971, In June 1973, I was awarded a Master of Arts degree in Economics from

RICHARD G. STEVIE DIRECT
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the University of Cincinnati. In August 1977, I received a Ph.D. in Economics
from the University of Cincinnati.

My past employers include the Cincinnati Water Works where 1 was
involved in developing a new rate schedule and forecasting revenues, the United
States Environmental Protection Agency’s Water Supply Research Division
where I was involved in the research and development of a water utility
simulation model and analysis of the economic impact of new drinking water
standards, and the Economic Research Division of the Public Staff of the North
Carolina Utilities Commission where | presented testimony in numerous utility
rate cases involving natural gas, electric, telephone, and water and sewer utilities
on several issues including rate of return, capital structure, and rate design. In
addition, I was involved in the Public Staff’s research effort and presentation of
testimony regarding electric utility load forecasting. This included the
development of electric load forecasts for the major electric utilities in North
Carolina. [ was also involved in research concerning cost curve estimation for
electricity generation, rate setting and separation procedures in the telephone
industry, and the implications of financial theory for capital structures, bond
ratings, and dividend policy. In July 1981, T became the Director of the Economic
Research Division of the Public Staff with the responsibility for the development
and presentation of all testimony of the Division.

In November 1982, [ joined the Load Forecast Section of The Cincinnati
Gas & Electric Company (CG&E). My primary responsibility involved directing

the development of CG&E’s Electric and Gas Load Forecasts. I also participated

RICHARD G. STEVIE DIRECT
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in the economic evaluation of alternate load management plans and was involved
in the development of CG&E’s Integrated Resource Plan (IRP), which integrated
the load forecast with generation options and demand-side options.

With the reorganization afier the merger of CG&E and PSI Resources,
Inc. in late 1994, I became Manager of Retail Market Analysis in the Corporate
Planning Department of Cinergy Setrvices, Inc. and subsequently General
Manager of Market Analysis with responsibility for the load forecasting, load
research, DSM impact evaluation, and market research functions of the combined
Cinergy company. After the merger of Cinergy Corp. and Duke Energy in 2006, I
became the General Manager of the Market Analysis Department with
responsibility for several areas, including load forecasting, load research, market
research, DSM strategy and analysis, load management development, and
business development analytics. Since then, I have become the Managing
Director of the Customer Market Analytics Department,

In addition, since 1990 1 have chaired the Economic Advisory Committee
for the Greater Cincinnati Chamber of Commerce. [ have been a part-time faculty
member of Thomas More College located in Northern Kentucky and the
University of Cincinnati teaching undergraduate courses in economics. In
addition, I am an outside adviser to the Applied Economics Research Institute in
the Department of Economics at the University of Cincinnati as well as a member
of an advisory committee to the Economics Department at Northern Kentucky
University.

ARE YOU A MEMBER OF ANY PROFESSIONAL ORGANIZATIONS?

RICHARD G, STEVYIE DIRECT
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Yes. I am a member of the American Economic Association, the National
Association of Business Economisis, and the Association of Energy Services
Professionals.

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS
PROCEEDING?

My testimony explains: (1) the long term load forecast for DE-Ohio; (2) the
evaluation process of DE-Chio’s energy efficiency program portfolio; (3) the
DSMore model that DE-Ohio uses to evaluate energy efficiency programs; (4) the
assumptions underlying the modeling; (5) the cost-effectiveness tests utilized; and
(6) the results of these cost-effectiveness analyses. [ then discuss DE-Ohio’s
proposed method of evaluating, measuring, and verifying the impacts achieved
from its energy efficiency programs and a related issue on market transformation.
My testimony also provides estimates of the broader economic benefits from the
installation of smart metering systems. These are ofien referred to as the
macroeconomic benefits or multiplier effects that arise from investments. My
testimony will provide background on the method used to estimate the broader
economic benefits and then apply the method to DE-Ohio’s proposed investments
in smart meter installations. Finally, I will also testify about an electronic bulletin
board that will enhance supplier and customer participation in the competitive
retail electric service market.

PLEASE DESCRIBE THE ATTACHMENTS TO YOUR TESTIMONY.
Attachment RGS-1 provides the load forccast for DE-Ohio. Attachment RGS-2

provides information on the required level of energy efficiency required to meet

RICHARD G. STEVYIE DIRECT
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the mandate set forth in R.C. Section 4928.66(A)(1)(a) (the “EE Mandate™),
which is a cumulative 22% energy savings by 2025 based on the total, annual
average, and normalized kilowatt-hour sales of the electric distribution company.,
Attachment RGS-3 provides the multipliers that represent the impacts on final-
demand output. Finally, Attachment RGS-4 reflects the four selected multipliers
applicable to the installation of a smart meter system which we refer to as
SmartGrid.

II.  DE-QHIO’S LOAD FORECAST
DID YOU PARTICIPATE IN THE PREPARATION OF DE-OHIO’S
LOAD FORECAST?
While I did not participate directly in the development of the forecast, the people
who report to me did prepare the forecast. I have reviewed the projections and
found them to be reasonable and appropriate for preparing the resource plan of
DE-Ohio.
HOW IS DUKE ENERGY OHI('S LOAD FORECAST DEVELOPED?
The Load Forecast is developed in three steps: first, a service area economic
forecast is obtained; next, an energy forecast is prepared; and finally, using the
energy forecast, summer and winter peak demand forecasts are developed.

The forecast methodology is essentially the same as that presented in past
Electric Long-Term Forecast Reports (LTFR) filed with PUCO, as well as the one
filed as recently as April 15, 2008.

PLEASE DESCRIBE HOW THE SERVICE AREA ECONOMIC

FORECAST IS OBTAINED.

RICHARD G. STEVIE DIRECT
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The economic forecast for the greater Cincinnati and northern Kentucky region is
obtained from Moody’s Economy.com, a nationally recognized economic
forecasting firm. Based upon its forecast of the national economy, Moody’s
Economy.com prepares a forecast of key economic concepts specific to the
greater Cincinnati area.  This forecast provides detailed projections of
employment, income, wages, industrial production, inflation, prices, and
population. The information serves as input into the energy forecast models.
HOW IS THE ENERGY FORECAST DEVELOPED?

The energy forecast projects the service area load required to serve Duke Energy
Ohio’s retail customer classes - residential, commercial, industrial, government or
other public authority (“OPA™), and street lighting. The projected energy
requirements for Duke Energy Ohio’s retail electric customers are determined
through econometric analysis. Econometric models are a means of representing
economic behavior through the use of statistical methods, such as regression
analysis.

WHAT ARE THE PRIMARY FACTORS AFFECTING ENERGY USAGE?
Some of the major factors are the number of residential customers, weather, and
economic activity measures such as employment, industrial production, income
and price. For the residential sector, the key factors are real per capita income,
real enetgy price, weather, appliance saturations, and appliance efficiencies. For
the commercial and governmental sectors, the key factors include the weather,
employment, and real energy prices. In the industrial sector, the key factors

include industrial production, real energy prices, and the weather. Finally, for the

RICHARD G. STEVIE DIRECT
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street lighting sector, the key factors include the number of residential customers
and the saturation of efficient lighting.

Generally, energy use increases with higher industrial and commercial
activity along with the increased saturation of residential appliances, including
space heating and cooling equipment. As energy prices increase, energy usage
tends to decrease due to customers’ conservation activities,

ARE THESE FACTORS RECOGNIZED IN THE EQUATIONS USED TO
PROJECT THE ENERGY REQUIREMENTS OF DUKE ENERGY
OHIO’S RETAIL CUSTOMERS?

Yes, they are. By including these variables in the forecasting process, we can
project future energy consumption based on forecasts of these economic and
weather factors,

HOW IS THE FORECAST OF ENERGY REQUIREMENTS FOR DUKE
ENERGY OHIO’S RETAIL CUSTOMERS PREPARED?

The DE-Ohio forecast of energy requirements is included within the overall
forecast of energy requirements for the greater Cincinnati and northern Kentucky
region. The DE-Ohio sales forecast is developed by allocating percentages of the
total regional forecast for each customer group. These percentages provide DE-
Ohio forecasts for sales to the residential, commercial, industrial, government or
OPA, and street lighting sectors. Forecasts are also prepared for three minor
categories: interdepartmental use (Gas Department), Company use (Duke Energy

Ohio), and losses. In a similar fashion, the DE-Ohio peak load forecast is

RICHARD G. STEVIE DIRECT
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developed by allocating a share from the regional total. Historical percentages
and judgment are used to develop the allocations of sales and peak demands.
PLEASE EXPLAIN HOW THE PEAK FORECASTS ARE DEVELOPED.
DE-Ohio projects both a winter and a summer peak for the total region using
econometric equations where peak demand is a function of economic growth, as
measured by energy sales, and several key weather factors. As previously
discussed, the DE-Ohio peak load forecast is developed by allocating a share from
the regional total.

For the summer peak, the weather factors are temperature and humidity
around the time of the peak, the moming low temperature, and the high
temperature for the day before the peak. For the winter peak, the weather factors
are the temperature and wind speed around the time of the peak, and the low
temperature from the evening before when the peak occurs in the morning. If the
winter peak occurs in the evening, the moring low temperature for the day is
used instead of the evening low from the day before.

IS DE-OHIO’S LOAD FORECASTING METHODOLOGY SIMILAR TO
THAT EMPLOYED PRIOR TO THE CREATION OF DUKE ENERGY IN
20067

Yes, the econometric forecasting methodology used to create the Load Forecast is
basically the same as that used by DE-Ohio prior to the merger. As previously
mentioned, the forecast is the same as that filed with the Commission in the 2008

Long-Term Forecast Report.

RICHARD G. STEVIE DIRECT
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ARE YOU FAMILIAR WITH OTHER ELECTRIC UTILITIES’ LONG-
TERM LOAD FORECASTS?

Yes, l am.

ARE THE FACTORS THAT ARE USED BY DE-OHIO IN
FORMULATING ITS LOAD FORECASTS SIMILAR TO THE FACTORS
USED BY OTHER UTILITIES IN THEIR LOAD FORECASTS?

Yes. While other utilitics might use a variety of load forecasting approaches,
such as econometric, end-use, trend analysis, or time series analysis, nearly all of
the utilities I am familiar with use the same factors considered by DE-Ohio, to
varying degrees. These commonly used factors include: population, weather data,
income forecasts, industrial production measures, employment, and price
information. In addition, price forecasts for alternate fuels including natura! gas
and fuel oil are used as well.

DOES DE-OHIO’S ENERGY AND PEAK LOAD FORECAST ALREADY
INCLUDE THE IMPACT OF HISTORICAL DEMAND SIDE
MANAGEMENT PROGRAMS?

Yes, the impacts of the historical demand side management (DSM) programs that
have been implemented in the DE-Ohio service area are already reflected in these
forecasts. The historical data used to develop the 2008 Load Forecast incorporate
the impact of those existing programs.

ARE THERE OTHER PEAK LOAD REDUCTIONS THAT ARE NOT

INCLUDED IN DE-OHIO’S LOAD FORECAST?

RICHARD G. STEVIE DIRECT
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Yes. The peak load reductions attribuiable to the Power Manager and
PowerShare® CallOption program are not reflected in DE-Ohio’s load forecast.
In addition, the incremental load reductions expected from energy efficiency
conservation programs have also not been reflected in the forecast.

ARE THERE ANY ADJUSTMENTS MADE TO THE FORECASTS
DERIVED FROM THE ECONOMETRIC MODELS?

Yes, the forecast includes a specific adjustment to account for the impacts of the
new federal energy efficiency legislation, the Energy Independence and Security
Act of 2007 (“EISA™), dealing with lighting standards that goes into effect 2012.
Attachment RGS-1 provides the load forecast for DE-Ohio after incorporating the
impacts from the EISA legislation.

DOES THE RECENT PASSAGE OF AMENDED SUBSTITUTE SENATE
BILL 221 AFFECT DE-OHIO’S LOAD FORECAST?

Yes. The energy efficiency mandates of Amended Substitute Senate Bill 221 (SB
221) could have a significant impact on the load forecast. Based on the
percentages as stated in the legislation and a three year rolling average of DE-
Ohio energy and peak loads, DE-Ohio has estimated the required annual
reductions in load that must occur each year. Attachment RGS-2 provides these
estimates. The calculations include a credit for energy efficiency and demand
response impacts already achieved by DE-Ohio since 1998. It must be
emphasized that while these load reductions represent the levels required to meet
the conditions in the legislation, they may not be cost-effective or achievable,

DE-Ohio has commissioned a market potential study to ascertain the level that

RICHARD G. STEVIE DIRECT
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can be achieved. Unfortunately, this study is still in process. Results will be
incorporated in future filings.

M. DE-OHIQ’S ENERGY EFFICIENCY PROGRAMS

HOW WERE DUKE ENERGY OHIO'S ENERGY EFFICIENCY
PROGRAMS DEVELQPED?

As explained in the testimony of Company Witness Schultz, DE-Ohio has been
working to re-design its portfolio of programs in collaboration with interested
stakeholders (the “Collaborative”) over the past several yecars. The energy
efficiency’ programs and measures considered by DE-Ohio included (i) programs
already offered and tested by DE-Ohio’s affiliated utility operating companies,
(i1) any new programs suggested by the Collaborative over the years, and (iii)
gxisting programs offered by DE-Ohio. DE-Ohio is in the process of analyzing
each potential program. DE-Chio will apply multiple cost-effectiveness tests to
determine a final set of energy efficiency programs. The programs being filed for
inclusion in DE-Ohio’s Energy Efficiency Plan and Rider DR-SAW are the
existing portfolio of programs and the PowerShare program described in DE-Ohio
witness Schultz’s testimony in this docket.

HAS DE-OHIO COMPLETED A MARKET POTENTIAL STUDY ON
ENERGY EFFICIENCY PROGRAM POTENTIAL?

As mentioned above, DE-Ohio has not yet completed & market potential study.
DE-Ohio has commissioned a market potential study, but the results of this study

are not yet available. Once that study is complete, the results will be compared

" The term “energy efficiency,” as used in this testimony, includes both energy efficiency/conservation and
demand response measures.
233407 RICHARD G. STEVIE DIRECT
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with the programs previously developed through the Collaborative process and
additional program offerings may be filed for approval with the Commission, as
appropriate.

WHAT IS THE PURPOSE OF A MARKET POTENTIAL STUDY?

The purpose of a market potential study is to provide estimates of the market
potential for energy efficiency for DE-Ohio’s customers. The study provides
estimates of the technical, economic, and market potentials for energy efficiency.
The technical potential is defined as the amount of energy efficiency that could
be obtained if all energy efficiency measures were adopted without regard to
costs. This level of savings represents the upper limit of energy efficiency
opportunity.

The economic potential is defined as the total energy savings available at a
specified long-term avoided cost of energy. Measures with levelized costs that
are lower than the avoided cost of energy are included in estimates of economic
potential. The market potential is defined as the total energy savings available
from all programs recommended in the market potential study, considering cost-
effectiveness and adoption rates.

IV. THE DSMore MODEL

WHAT IS THE DSMore MODEL?

DSMore is a financial analysis tool designed to evaluate the costs, benefits, and
risks of energy efficiency programs and measures. DSMore estimates the value
of an energy efficiency measure at an hourly level across distributions of weather

and/or energy costs or prices. By examining energy efficiency performance and
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cost effectiveness over a wide variety of weather and cost conditions, DE-Ohio is
in a better position to measure the risks and benefits of employing energy
efficiency measures versus traditional generation capacity additions, and further,
to ensure that demand-side resources are compared to supply-side resources on a
level playing field.

The analysis of energy efficiency cost-effectiveness has traditionally
focused primarily on the calculation of specific metrics, often referred to as the
California Standard tests: Utility Cost Test (“UCT”), Ratepayer Impact Measure
(*RIM™) Test, Total Resource Cost (“TRC™) Test, Participant Test, and Societal
Test. DSMore provides the results of those tests for any type of energy efficiency
program (demand response and/or energy saving).

The test results are also provided for a range of weather conditions,
including normal weather, and under various cost and market price conditions.
Because DSMore is designed to be able to analyze extreme conditions, one can
obtain a distribution of cost-effectiveness outcomes or expectations. Avoided
costs for energy efficiency tend to increase with increasing market prices and/or
more extreme weather conditions due to the covariance between load and
costs/prices.  Understanding the manner in which energy efficiency cost
effectiveness varies under these conditions allows a more precise valuation of
energy efficiency programs and demand response programs.

Generally, the DSMore model requires the user to input specific

information regarding the energy efficiency measure or program to be analyzed as

RICHARD G, STEVIE DIRECT
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well as the cost and rate information of the utility. These inputs enable one to

then analyze the cost-effectiveness of the measure or program.

Q. WHAT ENERGY EFFICIENCY PROGRAM OR MEASURE

INFORMATION IS INPUT INTO THE MODEL?

A. The information required on an energy efficiency program or measure includes,

but is not limited to:

Number of program participants, including free ridership or free
drivers;

Projected program costs, contractor costs and/or administration;
Customer incentives, demand response credits or other incentives;
Measure life, incremental customer costs and/or annual
maintenance costs;

Load impacts (kWh, kW and the hourly timing of reductions}); and

Hours of interruption, magnitude of load reductions or load floors.

Q. WHAT UTILITY INFORMATION IS INPUT INTQ THE MODEL?

Al The utility information required for the model includes, but is not limited to:

Discount rate;

Loss ratio, either for annual average losses or peak losses;

Rate structure, or tariff appropriate for a given customer class;
Avoided costs of energy, capacity, transmission & distribution; and

Cost escalators.

Q. WHAT PROCESS DOES DE-OHIO FOLLOW TO EVALUATE THE

PROGRAMS OR MEASURES?

233407
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To begin, an analyst or program manager develops the inputs for the program or
measure using information on expected program costs, load impacts, customer
incentives necessary to drive customers’ participation, free rider expectations, and
expected number of participants, This information is used in initial runs of the
model to determine cost-effectiveness and whether adjustments need to be made
to a program or measure in order for it to pass the participant test, the first critical
test.

Then, the load impacts of the program or measure may be analyzed as a
percent of savings reduction from the current level of use, as proportional to the
load shape for the customer, or as an hourly reduction in kWh and/or kW, These
approaches apply to energy saving programs and measures. For demand response
programs, the analyst must provide information on the amount of the expected
load reduction and the possible timing of the reduction.

This is the typical process DE-Ohio employs to evaluate programs and
measures.

WHAT IS THE SOURCE OF THE DATA FOR THE PROGRAM OR
MEASURE?

Program managers and analysts develop the inputs for each program or measure
from industry information derived from sources such as Electric Power Research
Institute (EPRT), Energy Star, E-Source, other utility program information, as well
as from external experts in the industry. Over time, as impact and process

evaluations are performed on Ohio program results, information and input
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specifically related to Ohio customers will begin to emerge and be used within
future cost effectiveness analyses.

WHAT IS THE SOURCE FOR THE UTILITY INPUTS TO THE MODEL?

The discount rate is obtained from DE-Ohio’s most recent cost of capital analysis,
losses are based upon past expetience of DE-Ohio, rate structures are based on the
current Company’s tariffs, avoided transmission and distribution costs are
obtained from DE-Ohio’s most recent analysis of incremental transmission and
distribution capital spending, relative to load growth forecasts, and avoided
energy and capacity costs are based upon market prices, which are the subject of
Witness Judah Rose in this proceeding. In the long-run, avoided capacity costs
should trend toward the cost of new capacity. Estimates of the long-term capacity
costs are the subject of a recent request for proposal (RFP) issued by DE-Ohio
which is included in this application at part C. At this time, the results of the RFP
are not available. DE-Ohio intends to use that information, once available, in
conjunction with the market estimates from its consultant, ICF, to develop a long-
run projected avoided capacity cost.

Program specific inputs include items such as program costs, measure life,
free ridership, incremental customer costs, energy savings, demand savings, and
marketing or distribution costs.

The ultimate test of energy efficiency cost-effectiveness lies in integrated
resource plan (IRP) model run comparisons with and without the energy
cfficiency programs inserted as resource options. An up-front energy efficiency

screening process is still necessary, though, because IRP production costing
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models are unable to accommodate the hundreds of analyses required for
measure-specific energy efficiency resource options within its optimization
modeling framework. So, pre-screening and bundling of energy efficiency
options that are found to be cost-effective is a more efficient and effective
approach.

For the generation analysis in this filing, DE-Ohio has assumed the energy
efficiency mandate level of energy savings within the IRP. Comparing the energy
costs from an IRP with the energy efficiency impacts to one without the energy
efficiency impacts provides the best overall estimate of the avoided energy costs
that also embodies any base load and intermediate avoided capacity costs not
captured in the peaker capacity cost. This approach and analysis will be
conducted annually, to ensure that the estimation and valuation of avoided energy
costs is consistent with DE-Ohio’s alternative supply-side resources, and with
forward expectations of avoided energy costs.

V. COST-EFFECTIVENESS TESTS

PLEASE DESCRIBE HOW ENERGY EFFICIENCY PROGRAMS AND
MEASURES ARE ANALYZED.

Once programs and measures have been analyzed using DSMore, the net present
value of the financial stream of costs versus benefits are assessed, ie., the costs to
implement the measures are valued against the savings or avoided costs. The
resultant benefit/cost ratios, or tests, provide a summary of the measure’s cost-
effectiveness relative to the benefits of its projected load impacts. As previously

mentioned, the Participant Test is the first screen for a program or measure to

RICHARD G. STEVIE DIRECT
17



10

11

12

13

14

15

16

17

18

19

20

21

22

23

233407

make sure a program makes economic sense for the individual consumer. DE-
Ohio also uses the Utility Cost Test (“UCT™), the Total Resource Cost Test
(“TRC™), and the Ratepayer Impact Test (“RIM™) Test for screening energy
efficiency measures.

. The Participant Test compares the benefits to the participant through bill
savings and incentives from the utility, relative to the costs to the participant for
implementing the energy efficiency measure. The costs can include capital cost

as well as increased annual operating cost, if applicable.

. The UCT compares utility benefits (avoided costs) to incurred utility costs
to implement the program, and does not consider other benefits such as
participant savings or societal impacts. This test compares the cost (to the utility)
to implement the measures with the savings or avoided costs (to the utility)
resulting from the change in magnitude and/or the pattern of electricity
consumption caused by implementation of the program. Avoided costs are
considered in the evaluation of cost-effectiveness based on the projected cost of
power, including the projected cost of the utility’s environmental compliance for
known regulatory requirements. The cost-effectiveness analyses also incorporate

avoided transmission and distribution costs, and load (line) losses.

. The TRC test compares the total benefits to the utility and to participants
relative to the costs to the utility to implement the program along with the costs to
the participant. The benefits to the utility are the same as those computed under
the UCT. The benefits to the participant are the same as those computed under

the Participant Test, however, customer incentives are considered to be a pass-
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through benefit to customers. As such, customer incentives or rebates are not

included in the TRC,

. The RIM Test, or non-participants test, indicates if rates increase or

decrease over the long-run as a result of implementing the program.

The use of multiple tests can ensure the development of a reasonable set of
energy efficiency programs, indicate the likelihood that customers will
participate, and also protect against cross-subsidization. It should also be noted
that none of the tests described above include external benefits to participants and
non-participants that can also offset the costs of the programs.

WHAT WERE THE RESULTS OF THE PROGRAM ANALYSIS?

The test results for the programs listed in DE-Ohio witness Schuliz’s testimony
were previously provided to the Commission in DE-QOhio’s 2006 Application for
Recovery of Costs, Lost Margin, and Performance Incentive Associated with the
Implementation of Electric Residential Demand Side Management Programs in
Case No. 06-91-EL-UNC. Test results for DE-Ohio’s new portfolio of programs
are not available at this time, but will be completed after the information on

avoided capacity costs has been fully developed.

VL. MEASUREMENT AND VERIFICATION
WHY IS EVALUATION, MEASUREMENT AND VERFICATION A
CRITICAL COMPONENT OF DE-OHIO ENERGY EFFICIENCY PLAN?
DE-Ghio believes that successful, reliable and cost-effective energy efficiency
programs require valid evaluation, measurement and verification (EM&V)

activities to: (1) assure that measures are installed and tracked properly; (2)
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verify or revise energy impacts; (3) monitor and ensure customer satisfaction; and
(4) establish independent third-party evaluations and reviews to confirm energy
impacts and to improve program delivery, efficiency and effectiveness.

DE-Ohio has historically conducted such studies on its programs and will
continue to do so for any new programs.
WHAT IS MEASUREMENT AND VERIFICATION?
Measurement and verification (M&V) of energy efficiency programs and
measures is an umbrella term (sometimes referred to as EM&YV). There are five
types of evaluation, in general. First, there is cost effectiveness evaluation, which
I discussed above. Second, impact evaluation strives to estimate the actual energy
and demand load reductions realized from a program. Third, measurement
typically refers to the metering, sub-metering, hours-use logger meter, statistical
pre- and post-analyses, or other modes of measuring load reduction. Usually,
measurement is a subset of an impact evaluation. Fourth, verification refers to the
confirmation that customers actually installed the intended measures, that vendors
are performing to expectation and that operational factors on the customer site are
occurring such that the expected load savings can be realized. Finally, process
evaluation refers to a set of review and auditing methods that ascertain program
effectiveness, efficiency, customer satisfaction, vendor satisfaction and other
factors that contribute to program success.
HOW DOES DE-OHIO PLAN TO MEASURE, MONITOR AND VERIFY

THE PROGRAMS?
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In general, the following approach will be used for monitoring and verification of

programs:

Paper and Electronic Verification

Paper or electronic verification will be completed on all applications for
energy efficiency incentives by customers. As part of the application
process, specific customer and measure data will be requested from
applicants. Data requested will vary depending on the program, the
measure, the equipment and the delivery of the application. Customers
and/or contractors will be contacted for clarification and completion of the
application if they fail to provide necessary information. Incentives will
only be processed once verification is complete and information is entered
into the electronic tracking systems. Verification information and all

customer applications for incentives will be maintained by DE-Ohio.

Field Verification and Monitoring

In most cases, will occur on customer premises using randomly selected
samples of approximately 5% of installations. On-site visits will verify
the installation of the claimed equipment in the proper application,
confirm appropriate contractor or vendor processes and performance, and
bring to light potential discrepancies or process improvements for the
programs. Sample size will be larger for very large projects with
significant incentives or energy impacts at risk. The size of such samples
will be commensurate with the increased load savings as determined by

DE-Ohio, Field training and support will be given to auditors performing
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assessments, to ensure quality both for communications and technical
capabilities.
Customer Satisfaction Surveys
e Customer satisfaction surveys will be utilized to monitor satisfaction with
program delivery and design, seek additional improvements to the
program, and potentially uncover latent problems or issues with the
measure/installation.

Svstem Performance Tests

¢ System performance tests for load control resources will be conducted
periodically to ensure that operational systems are working correctly, and
that the projecied load reductions are reliably available when needed.

Load research metering samples and tracking will also be used to verify

energy reductions.

If a problem is found with the installations or operations, the contractor
and customer will be notified for correction. In addition, subsequent work or
projects performed by that contractor will be monitored until DE-Ohio is satisfied
that the installations or projects are being completed according to program
specifications and operational standards. If the problems are not resolved to the
satisfaction of DE-Ohio, that contractor, at DE-Ohio’s discretion, may be
eliminated from the program.

After the final set of programs has been fully developed, DE-Ohio will
provide for the indepeﬁdent review and evaluation of its proposed programs by

establishing initial evaluation plan summaries that propose specific energy
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efficiency evaluation studies and activities that will be competitively bid,
designed, managed, supervised or conducted by independent and qualified
evaluation professionals.

Evaluation studies will generally include methods such as loggers to
capture appliance usage times, load research metering for hourly load analysis,
statistical pre- and post-billing analysis using comparison control groups,
engineering analysis and modeling, reference and comparisons to impact studies
conducted in other regions for similar programs, phone and online interviews, and
other methods reviewed within the Intemational Performance Measurement and
Verification Protocols, the California Evaluation Framework, and the Model
Energy Efficiency Program Impact Evalvation Guide prepared as part of the
National Action Plan for Energy Efficiency.

WHAT IS THE ESTIMATED COST AND TIME FRAME FOR THE
EVALUATION, MONITORING AND VERIFICATION?

DE-Ohio estimates that 5% of total program costs will be required to adequately
and efficiently perform evaluations, monitoring and verification. The industry
standard for evaluation costs is typically 3% to 5% of total program spending.
However, DE-Ohio is prepared to increase the level of spending as necessary to
obtain reliable estimates of the load impacts fram the programs.

HOW WILL THE EVALUATION, MEASUREMENT, AND
VERIFICATION RESULTS BE UTILIZED IN DE-OHIO'S
RECONCILIATION AND TRUE-UP PROCESS FOR THE PROPOSED

RIDER?
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The EM&V process produces results on two main concepts: actual customer
participation and actual load impacts. The reason these are important to the
reconciliation and true-up process is that the original evaluation of program cost-
effectiveness utilized projected numbers for participants in the programs and
estimates of the load impacts. The EM&V process provides actual values to
develop the estimates of the true-up.

It would be helpful if the timing on availability of the actual participation
and load impacts coincided. Unfortunately, that is not the case. Information on
actual participation and verification of installments are available more quickly
because both can be collected as the program is rolling out. However,
information on load impacts is more complex and tends to require rigorous impact
evaluation studies, statistical billing analyses of pre- and post-usages, participant
and non-participant surveys, and related activities that take time and care to
complete in order to produce unbiased estimates of the load impacts. To do this,
DE-Ohio must first wait several months to see how many participants there are in
a particular measure in order to establish the sample size needed. Second, DE-
Ohio must wait to collect post-installation load information, because a measure
has to be installed for a reasonable period of time before DE-Ohio can estimate
the level of load impact. During this process additional information will be
collected on free-riders and free-drivers to adjust the level of the load impacts,
where necessary,

The timing of the availability of participant and load impact results has

implications for the reconciliation and true-up process. I expect that for the first
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true-up process, DE-Ohio will have actual participant information and possibly
some load impact results, most likely for demand response programs (unless the
timing of the true-up filing is during or immediately after the summer period).
Load impact results for all programs will not be available until the completion of
the second year of program implementation. At that point, a true-up of load
impacts can be undertaken from the beginning of the program through the second
year.

In general, DE-Ohio anticipates that the participant results will be
reconciled each year and load impact results every other year. However, updates
to the load impact results would only be reconciled back to the previous impact
evaluation, not o the beginning of the program.

In working through the EM&V process, it is important to note that DE-
Ohio has a strong incentive to have these studies completed in as timely a manner
as possible. Besides being at risk for results under the save-a-watt approach, DE-
Ohio needs to know quickly if these programs work in order to make sure the
long-term generation plan is not affected. I will add that the complexity of the
EM&V process is not the result of the structure of any specific regulatory
recovery mechanism; rather, it is the nature of energy efficiency programs in
general. Reliable measurement and verification of energy efficiency impacts
requires time. To the extent that the Commission prefers stability and simplicity
in the estimation and implementation of the rider for energy efficiency cost
recovery, it is possible to stipulate the load impacts for the period of one year, or

until such time as a complete impact evaluation has been conducted, at which
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time any required change in the impacts can be applied going forward, but not

affect a retrospective true-up.

VII. MARKET TRANSFORMATION

PLEASE DESCRIBE HOW THE EM&V ANALYSIS WILL REFLECT
CHANGES IN THE MARKET AND PARTICIPANT BEHAVIOR OVER
TIME.

Evaluation, measurement and verification will be conducted over time to verify
the magnitude and persistence of the energy efficiency impacts achieved from
both program participants, as well as from non-participants. Over time, DE-
Ohio’s energy efficiency programs can affect the nature of the energy eﬂ'lciencj'
market such that customer behavior, vendor behavior, and even manufacturer
behavior is altered. Where significant momentum is generated with respect to the
adoption of increased energy efficiency, it is possible to transform markets such
that customers begin to demand more energy efficiency from their vendors,
equipment providers, and manufacturers. This increased demand for energy

»

efficiency can occur from “word of mouth” interactions as well as customer
exposure to DE-Ohio’s advertising and promotion of energy efficiency or the
result of distribution channel partnerships between DE-Ohio and networked trade
allies or manufacturers.

Importantly, partnership arrangements and distribution networks that DE-
Ohio structures to deliver more efficient equipment have an impact both on
customers that are aware of DE-Ohio’s efforts as well as those that are not. In

either case, energy efficiency is likely to be adopted, but the more that DE-Ohio is
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able to move these markets toward more efficient choices for customers, the more
cost effective is DE-Ohio’s realization of efficiency gains. In other words, factors
such as these can drive more customers to implement energy efficiency measures
without actually receiving the DE-Ohio’s incentives offered. This results in a
transformation of the market that would not have occurred without the actions or
interventions in the market by DE-Ohio. This market mechanism is often referred
10 as free driver behaviors, or sometimes labeled as spillover effects, in contrast to
the more familiar concept of free ridership.

Free riders are those customers who receive an incentive but would have
purchased the energy efficiency equipment even without the incentive, whereas
free drivers are those customers who purchase energy efficient equipment without
an incentive as a result of market transformation. Both market phenomena matier
in the prudent pursuit of demand-side resources and integrated resource planning.
As such, DE-Ohio intends to measure both free rider and free driver impacts to
more accurately gauge the overall cost-effectiveness of its energy efficiency
efforts. For DE-Ohio’s cost-effectiveness analyses discussed here, DE-Ohio
intends to include the impacts of free riders, but not free drivers.

HOW WILL THESE IMPACTS BE IDENTIFIED?

These market phenomena will be measured through the EM&V process. Free
ridership will be measured through customer surveys, statistical billing analysis,
pre- and post- measurement processes and related studies among program
participants, whereas free driver impacts will be measured among non-participant

customer populations and/or through analysis of manufacturing trends and vendor
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surveys, or other types of analyses that are able to discern the influence and
contribution of these market effects on the adoption of energy efficiency measures
and behaviors.

VIII. METHOD FOR ESTIMATING ECONOMIC BENEFITS
WHAT METHOD 1S USED TO ESTIMATE THE ECONOMIC BENFITS
FROM INVESTMENTS?
In general, investments made for a project have direct and indirect / induced types
of impact. The direct impacts are measured by the installation phase of the
project as well as on-going operational expenditures. The installation phase
represents the capital equipment and the labor dollars to complete the construction
phase of the project. Beyond the initial completion of the construction phase,
there is the direct spending from on-going operations.

The indirect economic impacts arise in the form of increased income
generated due to the increase in economic activity from the direct spending. In
other words, the direct spending creates a “ripple” effect or induced impact abave
and beyond the direct spending. The total economic impact will be some multiple
of the direct spending.

One way to look at this is if a business spends an additional dollar on a
project, that dollar is spent, in part, again by the person or business that received
it. This process repeats itself’ again and again until the cycle of spending is
exhausted. The total economic impact can sometimes be many multiples of the

initial dollars spent.
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The general method for conducting this analysis involves the use of Input-
Output multipliers to estimate the total economic impact of increases in final
demand for goods and services. Input-Qutput analysis was developed by Wassily
Leontief in the late 1930°s and early 1940°s as a way to model the
interrelationships among the components of the economy. Through an Input-
Output matrix, one can gain an understanding of the impact of a change in the
level of activity in one industry on other supporting industries. Input-Output
model coefficients provide the estimates of the impacts from these
interrelationships.  The approach has been used since the 1970°s by the Bureau
of Economic Analysis, Department of Commerce, to provide a structure for
conducting estimates of the economic benefits from projects.

HOW IS THE INPUT-OUTPUT METHOD APPLIED TO ESTIMATE
ECONOMIC IMPACTS?

The Bureau of Economic Analysis (BEA) has developed a set of regional
multipliers known as RIMS II (Regional Input-Output Modeling System). The
BEA has created multipliers for the impact on final-demand output, ﬁnal-demapd
earnings, final-demand value-added, direct-effect earnings, and direct-effect
employment. The estimates of multipliers can be obtained for the nation as a
whole as well as for specific regions. The BEA has developed a set of multipliers
for the Greater Cincinnati region. DE-Ohio has obtained the set of multipliers in
order to estimate the broader economic impacts from the smart meter project.
Attachment RGS-3 provides the multipliers that represent the impacts on Final-

demand Output. The values represent the total dollar change in output that occurs
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across all industries for each dollar of output delivered to final demand by the row
industry. These multipliers can be used with the projected level of direct
spending to estimate the total economic impact.

From the multipliers in Attachment RGS-3, T selected four that are
applicable to the installation of a smart meter system. These are Ultilities,
Computer and Electronic Product Manufacturing, Electrical Equipment and
Appliance Manufacturing, and Information and Data Processing Services. The
four selected multipliers are provided on Attachment RGS-4 along with the
projected amounts of direct investments assigned to each of the four categories.
The associated levels of on-going spending are also provided.

The present value total direct investment of the project is $ 463 million.
Using the multipliers, this translates to a total economic impact of $ 923 million
or an incremental benefit of § 460 million. For on-going operations, the present
value total direct spending of the project is $ 142 million. Using the multipliers, -
this translates to a fotal economic impact of $ 283 million or an incremental
benefit of § 141 million.

From a total perspective, the present value total expenditure of the project
is $ 606 million. Using the multipliers, this translates to a total economic impact
of § 1,206 million or an incremental benefit of § 601 million.

HOW REALISTIC ARE THESE VALUES OF INCREMENTAL
BENEFIT?
In general, this translates into a multiplier that is close to 2 times. For

manufacturing projects, I usvally expect a higher multiplier. The level found here
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is not unexpected. However, if one wanted to take a more conservative view, one
could examine the incremental value estimated using the lowest non-residential
multiplier which is approximately 1,.36. Using that multiplier, I find a minimum
estimate of incremental economic benefit of $ 219 million (0.36 times $606
million).

PLEASE SUMMARIZE THE FINDINGS FROM YOUR ANALYSIS?

From the application of the Input-Output multipliers to the projected spending on
the smart meter system, | estimate that the incremental economic benefits from
the project are $ 601 million. I also find that under a very conservative approach,
the value is $219 million.

IX. ELECTRONIC BULLETIN BOARD

PLEASE EXPLAIN WHY DE-OHIO IS PROPOSING AN ELECTRONIC
BULLETIN BOARD IN CONNECTION WITH ITS APPLICATION FOR
AN ELECTRIC SECURITY PLAN.

DE-Ohio seeks to provide competitive options and alternatives to its éustomers,
such that customers can better manage their energy costs. Toward that end, DE-
Ohio believes it is important to provide open access and information to pricing
alternatives and energy cost information via an online electronic bulletin board
(EBB). The EBB will be designed to provide competitive energy pricing

alternatives to customers by publishing market based energy prices for customers.

- The EBB website will also be made available, at a marketer’s discretion, for the

posting of competitive marketer prices, should & marketer opt to make their

competitive prices available to customers, as well. The online open access
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environment is intended to provide more information and choices to customers, to
better help them manage their energy costs.

PLEASE IDENTIFY THE VARIOUS CUSTOMER GROUPS THAT MAY
PARTICIPATE IN THE ELECTRONIC BULLETIN BOARD PROCESS.
Customer groups will be established based on load profile analysis, where
customers with similar monthly and hourly usage patterns will be grouped
together. Alternatively, individual customers larger than 100KW, with interval
hourly meters, may request in writing that their accounts be specified individually
such that competitive marketer offers can be specifically made available for their
inspection, and possible selection, thereby increasing the relevancy of the EBB to
as many customers as possible, and insuring that competitive markets are nurtured
and supported through this transition period.

ARE THERE ANY LIMITATIONS RELATIVE TO THE ELECTRONIC
BULLETIN BOARD?

Yes.

PLEASE EXPLAIN THOSE LIMITATIONS.

A customer that switches to the EBB price must stay at the EBB price or take
service from a competitive retail electric service provider.

WHAT IS THE RATIONALE FOR THIS LIMITATION?

DE-Ohio faces significant risk in meeting its obligation to serve where large
groups of customers migrate to and from provider of last resort (POLR) service.
Generally, energy markets are volatile; energy prices can rise and fall quickly.

Unchecked, the movement of customers back and forth from standard ESP service
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to market based pricing, and back again, can potentially cause the need for
increased reserve margins and costs to cover the risks posed by significant
customer migrations to and from POLR service. Alternatively, this single, simple
restriction placed on the flow back and forth to and from ESP and competitive
markets (i) minimizes the potential increased reserve margin costs in POLR type
service, (ii) allows customers the choice to remain with the ESP service, or
participate in open markets at any time, and (iii) only places one restriction on
customers that they not return to ESP, once they opt to participate in competitive
tarkets.
WERE THE ATTACHMENTS TO YOUR TESTIMONY PREPARED BY
YOU OR AT YOUR DIRECTION?
Yes.

X.  CONCLUSION

DOES THIS CONCLUDE YQUR PRE-FILED DIRECT TESTIMONY?

Yes.
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Bureau of Economic Analysis RIMS I} Muitipliers
Cincinnati Metropalitan Statistical Area

Industry Group

. Crop and animal production

. Forestry, fishing, and related activities

. Oil and gas extraction

. Mining, except oil and gas

. Support activities for mining

. Utilities™

. Construction

. Wood product manufacturing

. Nonmetallic mineral product manufacturing

. Primary metal manufacturing

. Fabricated metal product manufacturing

. Machinery manufacturing

. Computer and electronic product manufacturing

. Electrical equipment and appliance manufacturing
. Motor vehicle, body, trailer, and parts manufacturing
. Other transportation equiprment manufacturing

. Furniture and related product manufacturing

. Miscellaneous manufacturing

. Food, beverage, and tobacco product manufacturing
. Textile and textile product mills

. Apparel, leather, and allied¢ product manufacturing
. Paper manufacturing

. Printing and related support activities

. Petroleum and coal products manufacturing

. Chemical manufacturing

. Plastics and rubber products manufacturing

. Wholesale trade

. Retail trade

. Air transportation

. Rail transportation

. Water transportation

. Truck transportation

. Transit and ground passenger fransportation™

. Pipeline transportation

. Other transportation and support activities*

. Warehousing and storage

. Publishing including software

. Motion picture and sound recording industries

. Broadcasting and telecommunications

. Information and data processing services

. Federal Reserve banks, credit intermediation and related servic
. Securities, commadity contracts, investments

. Insurance carriers and related activities

. Funds, trusts, and other financial vehicles

. Real estate

. Rental and leasing services and lessors of intangible assets
. Professional, scientific, and technical services

Exhibit RGS 3

Final-demand Output {dollars)
1.7424
1.6211
1.0000
1.8457
2.0167
1.3618
21636
1.8244
2.0004
1.8650
2.0455
2.1372
2.1250
1.9888
2.3026
1.8558
2.0978
21575
2.1870
1.8107
2.0319
2.1861
2.2881
1.7621
1.8155
2.1769
1.8830
1.9925
1.820%9
1.8676
2.0857
2.1608
2.1503
1.6567
1.9218
1.96805
2.0462
1.8378
1.8421
2.0121
1.7872
2.1880
21716
2.2383
1.4584
2.1571
2.0770



483,
49.
50.
51.
52.
53.
B4,
65.
56.
57.
58.
59.
80.

Management of companies and enterprises
Administrative and support services

Waste management and remediation services
Educational services

Ambulatory health care services

Hospitals and nursing and residential care facllities
Social assistance

Performing arts, museums, and refated activities
Amusements, gambling, and recreation
Accommodation

Food services and drinking places

Other services”

Households

2.0958
2.0726
2.0315
2.1465
2.0891
2.1764
21150
2.0897
1.9719
1.9339
2.0710
21112
1.3257
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