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1 Introduction to DP&L’s Customer Conservation and Energy
Management Programs

1.1  Vision of Customer Conservation and Energy Management

The Dayton Power and Light Company (“DP&L” or “Company™) remains focused on
providing customers with safe, low-cost, reliable electric service, and through this Customer
Conservation and Energy Management (“CCEM?™) filing is seeking approval to recover the
required funding to develop its infrastructure, offerings, and operations. DP&L needs to take
these steps in order to serve its customers better by: (1) providing them with tools to control
their energy expenditures, (2) reducing environmental impact, (3) improving the efficiency of the
distribution system, and (4) increasing the reliability of service provided to customers. The
Company’s plan for CCEM and the investments needed to achieve it are necessary to continue to
meet the needs of its cusiomers and to comply with Ohio law contained in Am. Sub. S.B. 221,
signed into law by Governor Strickland on the 1% of May 2008, DP&L’s program includes
energy efficiency and demand response options, the supporting infrastructure which is needed
for them to function and be effective, and state-of-the-art network automation technologies.

In this application the Company will lay out the specifications, benefits, and costs for the
various components of the program separately. In reality, however, they all go together and all
are necessary in order to make customers more informed, to enable customers to choose among
options to tailor and control their utility service, to continue to provide customers with low-cost
and reliable electric service and to meet the targets contained in S.B. 221.

The Company’s CCEM vision is a technologically-advanced, modern distribution system
allowing customers to manage their energy consumption and enabling DP&L to deliver that
energy reliably and efficiently utilizing real-time, automated controls. DP&L’s plan for CCEM is
a fully-networked system that includes Automated Metering Infrastructure (“AMI”), energy
efficiency (“EE”) and demand response (“DR”) programs, and distribution and substation
automation. This integrated system will be capable of monitoring and communicating grid status
and the impact of consumption decisions to automated decision-making systems. It will allow
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DP&L to deliver energy more efficiently while providing customers with valuable information

for better decision making on how and when to use energy.

The AMI infrastructure is the foundation for efficiency and demand response programs
which give customers the ability to control their energy usage; but to capture the benefits of AMI
there must also be modern telecommunications and information technology systems. Lower cost
to customers depends on a modernized delivery infrastructure including investments in smart
grid technologies.

DP&L’s CCEM programs will provide tangible and intangible benefits to all customers
and the community. It will bring environmental benefits today, as well as to future generations.
Customers will have options and choices when it comes to the amount and type of power they
purchase, and when to use those energy resources. DP&L’s distribution system will be more
reliable. The Company will experience lower line losses and customers will use less electricity,
both of which should create a reduced need for building additional capacity. Utility operating
costs will be lower as a result of automation and better visibility into operational aspects of the
grid, leading to more efficient and effective use of resources and lower costs to customers.

1.2 Customer Conservation and Energy Management Road Map
This Application proposes a seven-vear roadmap to establish the building blocks of the
CCEM programs. The three fundamental building blocks of DP&L’s CCEM programs are:

1. Energy Efficicncy & Demand Response. Establishment of a robust set of energy
efficiency and demand response programs targeted toward giving customers the
ability to control their own energy usage and expenditures.

2. Delivery System Modernization. Building an Advanced Metering Infrastructure and
developing key elements of the smart grid such as distribution and substation
automation.

3. Enabling Infrastructure. Addressing gaps in DP&L’s existing information
technology and telecommunications infrastructure to be able to support and realize the
full potential of both advanced metering and smart grid functionality.
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Exhibit 1.2 summarizes the components of DP&L’s CCEM programs.

Customers will experience immediaie benefits of energy efficiency programs and
substation control (part of smart grid development). As meters are swapped out, customers will
be eligible for demand response programs and will realize reliability benefits. By the end of the
seven-year program, DP&L will have replaced 100% of meters and all customers will have
access to demand response programs. Sixteen percent of circuits and 34% of substations will be
automated by the end of the seven years.

To complete the CCEM programs the Company intends to launch a second phase in 2016
which will consist primarily of the fall-scale implementation of smart grid components.

Exhibit 1.2 Components of DP&L’s Customer Conservation and Energy
Management (CCEM) Programs

Energy Efficiency &
Demand Response

Distribution System Mcderrizaticn

Advanced Metering

) Smart Grid Development
Infrastructure

Enadling infrastructure

Information Technology

Core Telecommunications
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2 Overview of CCEM Programs

2.1 Energy Efficiency & Demand Response

2.1.1 Objective

The Company’s Energy Efficiency and Demand Response Plan represents a commitment
by DP&L to enhance customers’ energy value through implementation of a robust and flexible
portfolio of energy efficiency and demand response solutions.

Table 2.1 summarizes the impact on energy and demand of these programs over the next
7 years, as well as the costs DP&L will incur to achieve that impact. In sum, the Company
estimates that it will achieve a total reduction, by year 7, of 2,475 GWh of energy and of 178
MW of demand from energy efficiency and demand response programs.

Programs will be voluntary. Customers who choose to participate will gain the ability to
exercise more control over their energy usage and expenditures.

2.1.2 Executive Summary of Energy Efficiency & Demand Response Plan
DP&L’s Energy Efficiency and Demand Response programs are tailored to meet the

needs of all customer segments. Therefore, customers will gain immediate access to such
benefits as in-store discounts for high efficiency lighting and rebates for high efficiency
commercial and industrial equipment. DP&L plans to launch most programs in January of 2009.
Other programs cannot begin until underlying infrastructure such as AMI meters and select IT
systems are in place. Those programs will be made available to customers as soon as the
necessary infrastructure is operational. See Exhibit 4.1 for a detailed deployment schedule. The
Plan has three primary elements,

1. Residential Portfolio of Programs. The residential portfolio of programs offers
customers multiple opportunities to better control their energy usage and costs while
promoting comprehensive actions that can create the most value for customers. Specific
program elements include:
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o Residential Lighting. This program will initially focus on buying down the cost of
compact fluorescent light bulbs (“CFL") sold at the retail level. Over time, DP&L
may expand this program to include energy-efficient fixtures as well as other types of
efficient lighting.

* Residential Heating, Ventilation and Air Conditioning (“HVAC”) Diagnostics &
Tune-Up. Under this program HVAC technicians are trained in proper refrigerant
charge and airflow techniques, and customers are offered incentives to have their
residential HVAC units tuned up.

¢ Residential HVAC Rebates. This program provides rebates to customers who
purchase new energy-efficient HVAC units.

¢ Residential Appliance Recycling. This program provides customers with an
incentive payment and free removal of an inefficient window air conditioner,
refrigerator or freezer.

¢ Residential Appliance Rebates. This program provides rebates to customers that
purchase qualifying Energy Star freezers, dishwashers, room air conditioning units,
dehumidifiers and ceiling fans.

¢ Residential Low Income. DP&L will fund energy audits for low-income customers.
Recommendations from the audit that are found to have a benefit-to-cost ratio better
than 1.0 will be directly funded and implemented through this program.

» Residential Direct Load Control. DP&L will offer customers a programmable
thermostat installed at no cost in exchange for allowing DP&L to signal the central air
conditioning unit to cycle on and off during peak periods.

¢ Residential Time-of-Use Pricing. A voluntary time-of-use pricing option will be
maxle available to residential customers once sufficient infrastructure is in place. This
tariff will feature a lower rate during off-peak hours and a higher during on-peak
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hours. Customers choosing to participate in this pricing option will have the ability to
save money by shifting usage to off-peak periods.

¢ Residential Peak-Time Rebate Pricing. Under this pricing option, customers that
reduce their energy consumption during peak periods below a pre-established
baseline will receive a rebate from DP&L. This service will be offered in 2011 to
residential customers wha have advanced meter infrastructure in place. Based on the
success of this effort, DP&L intends to make the program available to all residential

customers with interval meters.

¢ Home Energy Displays (“HED”). DP&L will provide customers with home energy
displays that will provide information on current energy consumption and prices. The
display will also receive and display signals regarding peak and/or critical peak
pricing periods. While many customers will choose to get information on energy
usage, pricing, and irends from DP&L’s website portal available via the Internet, this
home energy display will allow customers who do not have Internet access to obtain
the same information,

DP&L will also continue to explore opportunities to influence the efficiency of the new
housing stock via partnering with home builders and architects; however, given low new home
growth at this time, the Company does not plen to launch a broad-scale new construction
program. As circumstances change the Company will re-evaluate based on the estimated value
proposition to customers from such programs. In the meantime, DP&L plans to pursue smatll
opportunities with existing residential homes to gather energy consumption and premise-
performance data that will help us to refine and refresh the overall program portfolio. The
Company is evaluating an innovative energy information system that will allow customers to

monitor the efficiency of their end-use activities and equipment.

2. Non-Residential Portfolio of Prograns. The portfolio includes a wide variety of
individual technology and/or device incentives. Specific program elements include:
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e Non-Residential Prescriptive Incentives. This program offers incentives for
designated commercial and industrial efficiency measures such as improved lighting
technologies, efficient motors and drives, and efficient compressed air systems.
Incentives will be fixed and paid on a per-measure basis. As the Company gains
experience with the program and customer needs, the list of prescribed measures will
be revised. All measures for which a prescriptive incentive is offered will have a
benefit-to-cost ratio of greater than 1.0.

s Non-Residential Custom Incentives. This program offers incentives for more
complex measures, including industrial process improvements and new building
construction. Any cost-effective measure that improves a customer’s electric energy
efficiency will be considered for an incentive. Incentive levels will be project-
specific and based on prescribed calculations. In order to receive an incentive, a
project must have a benefit-to-cost ratio of greater than 1.0,

e Non-Residential Direct Load Control. A direct load control program will be made
available to small customers whereby customers receive a free programmable
thermostat in exchange for allowing DP&L to cycle their central air conditioner
during periods of peak demand.

¢ Non-Residential Time-of-Use Pricing. Several time-of-use pricing tariffs will be
offered to non-residential customers. The electric rates are higher during peak hours
and lower during off-peak hours, and some tariffs will offer a critical peak pricing
feature whereby the eleciric rate during extreme peak hours is significantly higher
than the rate during all other hours.

3. Education / Awareness / Market Transformation Activities. DP&L recognizes the
importance of customer education. The Company will implement educational outreach
initiatives to build and expand consumer energy management awareness, DP&L plans to
launch these programs January 1, 2009. DP&L will use and enhance existing encrgy

education venues and networks such as its website, various customer communications
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modalities and school presentations to maximize the public’s exposure to these
inttiatives. The Company will also explore partnering with energy efficiency vendors
and channel partners to build an energy efficiency showcase and educational facility.

Although the Company believes, based on best available current information, that this
Plan provides the best suite of programs to aid DP&L’s customers in achieving energy and
demand reductions, DP&L also knows that it is in all parties’ best interest that flexibility is
maintained to alter the programs as well as add or delete programs over time in response to
evolving customer needs, implementation experience, technology development, and market

conditions.
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Table 2.1.2 Summary of Anticipated Energy Efficiency and Demand Response
Program Costs and Savings 2009-2015

Q&M Costs  Capifal Costs Energy Demand
{$Millions) {ENillions) (SWh) (MW)
Lighting 201 0.0 765 17
HVAC Diagnostic & Tune-Up 84 0.0 7 18
HVAC Rebates 11.0 0.0 40 10
Appliance Recycling 25 00 89 4
Appliance Rebates 1.4 0.0 23 1
Low Income 7.7 0.0 48 1
Direct Load Contrgl 7.1 0.0 15 23
Time af Use Pricing 1.3 0.0 0 6
Peak Time Rebate Pricing 1.3 00 0 8
Displays : ol 309 Q
Total Residential 61.0 0.0 1,367 87
Non-Residential
Prescriptive Incentives 2.3 0.0 ™ 60
Custom Incentives 14.0 00 314 17
Direct Load Contral 1.4 0.0 3 5
Time of Use Pricing 1.3 1K1} H 4
Tima of Use with Critical Peak Pricing 13 0.0 0 5
Total Commercial 40.0 00 1,108 81
Community Programs
Education & Qutreach 118 0.5 0 0
Total Community Programs 118 0.5 (1] 0
EM&V 57 0.0 0 0
Total Energy Efficie ncy & Demand
Response 1184 0.5 2475 178

*Home Energy Dispiay costs are captured as part of AMI roliout

22 AMI
2.2.1 Objective
Advanced Metering Infrastructure (“AMI™) is the foundation for the demand response
programs outlined above. It transforms the meter from a simple measuring and counting device,
to one element of an integrated system of hardware, software, and meaningful information that
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can be used to better manage the electric services. AMI is not simply a tool to capture customer
consumption of energy, but a hardware and software architecture capable of capturing
consumption, demand, voltage, current and other information on a near-real-time basis. Data can
be provided at the customer level and for other enterprise-level systems either on a scheduled
basis or on demand. A typical AMI network will communicate this data to a central location,
sorting and analyzing it for a variety of purposes such as customer billing, outage response,
system loading conditions and demand-side management. The AMI network will aiso send this
information to other systems, customers and third parties, as well as send information back
through the network and meters to capture additional data, control equipment, and update the
configuration of the equipment and software load.

AMI introduces new functionality that will support utilities in improving operations and
providing greater value to customers. The availability of near-real-time consumption data
supports time-differentiated rates for customers. Uliility representatives will have access to more
complete and current customer data when addressing customer concerns. Further, the interval
data and accurate load shapes can be made available to customers to help them manage energy
costs.

During outages, AMI will make it possible to recognize quickly and accurately service
restoration needs, allowing improved crew dispatch, reduce unneeded trips to customers who
have already been restored, and improve communications with customers and the community.
The AMI system provides the ability to detect outages without customer call-ins.

The proposed AMI system will help to minimize the cost of energy by permitting
customers to access various demand response programs that improve system load factor and
help to defer the construction of new generation facilities. AMI is a necessary enabling
technology for the success of demand response, because:

» AMI provides the reliable interval data necessary to measure and verify load

reductions achieved by customers, individually and as groups.

* AMI provides information necessary for customers, individually and as groups, to

determine the impact on their own actual load of specific demand response actions

10
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they might take,

* AMI provides a platform to engage customers in demand response. Time-based
pricing programs can be tailored carefully and precisely with AMI. Customers can
be notified when demand response would save them the most money. Prices and
financial incentives can target specific outcomes (e.g., peak load reduction for
reliability purposes, reduction of peak energy prices, control of local peak loads that
may stress the distribution system). |

The utility industry considers the implementation of an AMI system to be the
fundamental enabling component of the smart grid. Much of the benefit to implementing a
smart grid infrastructure relies on the capture of data detailed enough and timely enough to
communicate the status of the utility distribution system to process-intelligent controls for the
distribution equipment. Properly utilized, AMI can capture meter-level activities and data for
smart grid applications, for example:

¢ SCADA voltage telemetry data at feeder breakers in the substations can indicate the
quality of the power supply to the distribution network, but voltage information at service
transformers and customer delivery poinis is necessary to discern circuit or transformer
level problems for more effective Volt/VAR control.

*  Substation breaker and reclosure operations can be used to evaluate the large-scale extent
of an outage, but meter-level outage and restoration notification events are necessary to
optimize outage restoration efforts.

222 Executive Summary of AMI Plan
The Company believes that there are four primary components necessary for an AMI
system configuration.

e Meters and Modules. The proposed AMI system calls for the replacement of all residential
and commercial meters during this seven-year time period with digital electronic meters and
meter module combinations that provide full AMI functionality.
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o Communications Network & Equipment. The AMI communications solution includes
communications hardware and sofiware and associated system and data management
software that create a two-way communications network between AMI meters and wtility
business systems which allows collection and distribution of information to customers and
the utility. This network is necessary for customers and the Company to realize the value of

the meters themselves.

o Home Energy Displays (HED). DP&].’s plan includes support for a customer Home Area
Network and includes energy display devices that are easily accessible and easy to use that
show customers their current energy usage, trends, and current energy prices. DP&L will
make energy displays available to customers who do not have Internet access.

o IT Systems. Effective implementation of AMI technology requires acquisition and
implementation of supporting IT systems including a customer information system (“CIS”),
meter data management system (“MDMS”) and e-Services. These system investments are
required to make it possible for DP&L to manage the enhanced operational environment as
well as to allow customers to access data and interact with DP&L.

Table 2.2.2.a  Total AMI Deployment Capital 2009-2015 (%)

otors 805, 144626527 19,480,035
2551256 2.500.905 235831 1.128.761

Home Energy Displays - 1,568,142 2,056,121 3,104,146 3,327,147 3282929
T 21574828 12111738 6,526,633 y
465 L TAT0A I3 BT R0A 2T I8 28]

‘sourcs; WPHHT

Table 2.2.2.b Total AMI Deployment O&M 2009-2015 ($)

1,818,627
1,700,5% 1,734,760 1,766,495
186,213 341

Communications 273:59

4,769,216 , 28 e SATSO7Y
T BABRAET L VAN TREONGTS! - 1508857
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2.3  Smart Grid Development
2.3.1 Objective
The Company believes that the uitimate impact of a smart grid will be a greatly improved
delivery system that improves the efficiency of delivery and enhances reliability. With AMI and
robust energy efficiency and demand response programs as a foundation, additional smart grid
components will create a digital energy system that will:

o Detect and address emerging problems on the system before they affect service;

+ Respond to local and system-wide inputs and have much more information about broader
system problems;

o Incorporate extensive measurements, rapid communications, centralized advanced
diagnostics, and feedback control that quickly return the system to a stable state after
interruptions or disturbances;

e Automatically adapt protective systems to accommodate changing system conditions;

o Re-route power flows, change load patterns, improve voltage profiles, and take other
corrective steps within seconds of detecting & problem;

» Enable distributed resources to be integrated into operations;

. Improve reliability and security as key factors; and

+ Provide system operators with advanced visualization tools to enhance their ability to

oversee the system.

232 Executive Summary of Smart Grid Development

The Company's long-term plan for a smart grid includes a fully network-connected
system that communicates grid status and automates transmission and distribution decision-
making systems. By means of this application, the Company is proposing to roll out a limited set
of technologies and smart grid concepts pertaining to distribution and substation automation.
While DP&L expects immediate customer benefits from some of the well-proven concepts such
as substation control, the Company also plans to introduce other automation technologies in
order to validate how they operate in combination with AMIJ systems and demand response

13



The Dayton Power & Light Company Book II - Customer Conservation and Energy Management Programs
Chapter 1: Executive Sutnmary

programs to achieve operational, reliability, and efficiency benefits.' Following this 7-year
“development” phase DP&L expects to submit an expanded proposal for full deployment of full-
scale smart grid implementation.

The 7-year development plan will focus on implementation of distribution automation
technology which requires installation of a series of controls, switches and monitors as well as a
supporting communication infrastructure. DP&L plans to automate 4 circuits per year in years
2009 through 2014 and starting in 2015 will begin more aggressive rollout with the automation
of between 30 and 50 circuits. Subsequent to this seven-year development phase, the Company
expects to continue at the rate of 30 to 50 circuits per year through 2023; however DP&L is only
seeking recovery, at this time, for costs incurred through 2015.

In addition, the Company proposes to automate substations by upgrading relay protection
and communication systems in substations to enable fault isolation and load redistribution m
conjunction with the distribution automation technology being deployed in the development
phase. In order to realize the reliability improvements enabled by real-time distribution of
substation loads under fault conditions, the Company proposes the simultaneous deployment of
substation automation and distribution automation. In years 2009 through 2014, DP&L plans to
automate 6-7 substations per year and in the final year of the development phase, 2015, will
automate an estimated 12 substations. Subsequent to the 7-Year development phase the
Company expects to continue to automate substations the rate of 12 per year through 2023.

Table2.3.2.a  Total Smart Grid Development Capital 2009-2015 ($)

Year3

1,643,261 1,817,976 1,840,162 1,644,183 1,818,116

23 5,400,007 3,262,554 1,945,521 1,385,234 _ : M1
SEOSAURTHS L CATE9, 704 TR ATOE2 . 11,269,935 < 41,802,603

! See detail of DP&L’s proposed encrgy efficiency & demand Response programs and AMI plan in The Dayton
Power & Light Energy Efficiency & Demand Response Plan and The Dayton Power & Light Advanced Metering
Infrastructure Plan
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Table 2.3.2.b Total Smart Grid Development O&M 2009-2015 (§)

2.3.3 Energy and Demand Savings

DP&L expects to begin to realize a reduction in line losses of 54,110 MWh from grid
automation through 2015. This reduction will be accomplished through the efficient placement
of capacitor banks and modeling the distribution circuit which, with the help of the AMI
information, will allow DP&L to reduce energy losses on the distribution system.

Elements of distribution and substation automation can also be utilized to assist the
reduction of power demands on peak load days. One of the operational characteristics of the
distribution system that can be managed through distribution automation is the voltage profile
along the feeder. Since loads are dynamic and the amount of current affects the voltage drop
along the feeder, by use of voltage monitoring and dynamic switching of capacitors and
regulators, it is possible to control the voltage profile. Based on successes at other utilities,
DP&L expects to be able to trigger voltage changes at peak times, also known as dynamic
voltage control (“DVC™), thus reducing peak demand by 5.3 MW in year 2015,

Table 233 Summary of Energy and Demand Savings

o s e acss _ sss  ewe  833% 250 ba110
N gy AR B A0 B .92

(MW) 0.3 0.8 0.9 1.2 1.5 18 53
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3 Integrated Business Case for CCEM Programs

3.1 Total Costs ,
Over a seven-year period the Company will require $297M in capital and $186M in

O&M to build the necessary infrastructure and service offerings to provide immediate customer

benefits, to offer customers the ability to control their energy usage, to continue to meet the

needs of customers for safe, low-cost, and reliable electricity and to meet the targets set forth in

S.B. 221.

Table 3.1.a Total CCEM Deployment Capital 2009-2015 (§)

_Yearsg

Year 2 Year § Yeard

- 504,950 . - - - - 504,950
59,054,305 54,408,185 41,044,733 37204912 34,191,526 26,760,572 1,455,146 285,047,381

3,209,360

5,102,715 3,789,704 3470832 LTS 41602603
T i ks G818 0,231 _'\'.:;f'i:":': :

e 29T, 2

Table 3.1.b Total CCEM Deployment O&M 2009-2015 ($)

Demand Responsa 5,238,078 13,512,652 19,455,399 17,751,721 - 19,539,193 20,723,309 21,457 239 118,437,680
AME 1,074,231 3,865,626 8,495,867 11,402,045 12,261.975 12,068,571 12,894,580 63,067,104

3.2 Total Benefits
3.21 Operational Benefits
As a direct result of CCEM implementation, the Company can expect to achieve
operational savings or capital deferral in the amount of $52.8M over the seven years covered in
this filing request. Detail of 7-year operational benefits can be found in The Dayton Power &
Light Company Advanced Metering Infrastructure Plan and The Dayton Power & Light
Company Smart Grid Development Plan.
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Table 3.2.1 Total CCEM Operational Benefits 2009-2015 ($)

- Year? Yearg

‘Enargy Efficlency 2
{Demand Responsa - - - - - - - -
ANIT T T TR 4l 1,054,663 2816216 7600445 10789473 13820779 15429601 B1,712,630
[Smar Gad Proofof —

|Concept
T

62,506 ) 147,314 189,946
R v AL EONF S ey

236,438 364,932 1,127 866
. '_ 4 ¥ ‘..»_ -.f

P e
322 Societal Benefits

Other savings resulting from the implementation of CCEM programs will acerue to
customers, the market, and to society. To assist in presenting and quantifying these societal
benefits, DP&L. in conjunction with other Ohio utilities, commissioned The Electric Power
Research Institute (“EPRI”) to prepare the study entitled, “Characterizing and Quantifying the
Societal Benefits Attributable to Smart Metering Investment.” The EPRI report developed a
framework for organizing and valuing societal benefits associated with AMI. DP&L adapted the
framework to capture benefits from the integraied CCEM proposal. Exhibit 3.2.2.a summarizes
the approach to understanding and valuing the overall societal benefits of the CCEM programs.
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Exhibit 3.2.2.a Societal Benefits Framework

Source of Benefits CCEM Initlative Vaiue Component
Demand Response R Daemand Response Programs  Capacity
( lmpmved Utillzatlonf’ - "": Energy Efficiency Programs  Capacity
- Oth ] Mot Appiicable Revenue
AMI Qutage Duration
Smart Grid Development
Not Applicable Linemployment\Wages
Demand Response Programs  Market Value of Emissions
Energy Efficiency
Smart Grid Development
Smart Grid Development Capacity
Energy

Sourced: Based on Framewaork Davaiopad by EPRI
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Demand Response Products

Universal deployment of AMI enables greater demand response by making all consumers
potential participants in time-varied pricing or load control programs. Increased participation in
demand response programs results in both capacity and energy savings.
Improved Utilization Efficiency

CCEM programs improve end-use efficiency in two ways: (1) the rollout of AMI and
corresponding HEDs and enhanced web information provide consnmers with timely and readily
available information about their electricity usage pattern and its corresponding cost, knowledge
that will result in a reduction in the overall use of electricity; and (2) DP&L’s proposed energy
efficiency programs provide incentives to further curtail energy consumption. Improved
utilization efficiency results in both energy and capacity savings.
Other Products and Services

EPRI suggests that new revenue streams may become viable as supplemental services are
enabled by AMI. DP&L is not secking recovery for any investment associated with new
products and services at this time.
Enhanced Service Quality

The source of this benefit is advanced metering and smart grid capabilities that enable the
utility to reduce the frequency or duration of electrical outages.
Macroeconomic Impacts

EPRI suggests that changes in regional economic output, such as employment and wages,
may be attributable to AMI. It would be speculative to quantify such impacts at this time.
Externalities

Reductions of externalities are secondary benefits associated with kW and kWh impacts
attributable to another benefit source, such as demand response or feedback. For the purposes of
quantifying extemalities from CCEM programs, DP&L has estimated the value of reduced
carbon emissions associated with demand response, energy efficiency programs, and reduced
line losses from smart grid development.

19



The Dayton Power & Light Company Book IT — Customer Conservation and Epergy Management Programs
Chapter 1: Executive Summary

Distribution Network Efficiency

DP&L added this category of societal benefits to the EPRI framework. This category
accounts for the reduction in energy and peak demand associated with the smart grid
investments. In particular, the investments in distribution and substation automation will reduce
line losses and allow reductions in peak demand via dynamic voltage control.

Exhibit 3.2.2.b summarizes the results of DP&L’s societal benefits analysis and presents
a view of the total costs and benefits of CCEM. The Company needed to select an appropriate
period to measure the socictal benefits from CCEM programs. The Company selected 15 yeats
because that period coincides with the depreciable life of the AMI meters and with the end of the
total program expenditures for the CCEM project.

Exhibit 3.2.2.b Total Costs vs. Benefits of CCEM

CCEM Socictal Benefit Analysis
15 YearNPV (milkons of dollars)

Total Societal Beneﬂlsl

235 497 80
. . | $682 miflion
m
241
l %0 7 »
- '

Capital Costs O8M Costs  Totai Casts  Oparational Demand Improved Enhanced Exernalites Diswibulion Mt Berefit
Benefits Response  Uthization Senvice Network
Products Efficiency Caality Efficiency
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4 CCEM Implementation Plan

4.1 Deployment Schedule

The Company expecis to begin implementation of energy efficiency programs in January
of 2009 and the remainder of CCEM initiatives within 30 days of Commission approval. For
purposes of the exhibit below, it is assumed that all implementation begins in January of 2009.

Exhibit 4.1 DP&L’s CCEM Deployment Pan

Yrd

o e e O R A e g

Enargy Efficienty and Demant Response Procram Implementalion

: Energy Efficiency Programrs

- DirectLoad Control Launch.
g TmﬁUse&PeakTmmLa:nh

ASM ard Enapling infrastruciure

M eter Installation

‘ Communication Network Infrastucture -

| Hometnemy Oiply -

Geogranhic Information Syster Data Cvlﬂdwn L 1

_ MeterData Manag’e'ment: ’ o i
Jnfmstrgéure Solutidn o ; '
SOA - Service OnenlsdArBhﬂBuwm ! . . ;
|

o

Smar Gric. Development

il ceployinant (13 2023) -

4.2 Change Management
As with any major organizational undertaking, the introduction of CCEM programs will
necessitate significant changes to all levels of the organization. These enterprise-wide changes
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will impact both the systems and infrastructure the DP&L employees use on a day-to-day basis
and the way in which they do their jobs.

Ultimately, the value derived from this project depends on the people using the systems
and the way in which they use them. Change management is much more than training and
includes the following three components:

e Job Design which assists in designing the new way the DP&L employees will do their
work (business process design) and analyzing the organization to ensure the right skills
will be there to support the way work is done in the future.

+ Training and Performance Support which consists of developing and executing the

specific training needs for the new systems and business processes, and developing the
appropriate performance metrics to help ensure that the employees are focused on the
performance goals. Which they need to accomplish in order for DP&L to achieve
maximum success.

» Communications and Employee Engagement which consists of developing a
communication plan in order to ensure the key messages are delivered at the right time to
all levels of the organization. One of the many questions the communication plan will
answer is the critical “why should I do this” question that is frequently asked by
employees during periods of significant change.

A comprehensive change management program will be required to successfully deploy
CCEM programs. Benefits of a successful change program include:

« Significantly reduced business disruption — disruptions to customer service, field
activities and productivity are controlled and minimized.

» Benefits realized — behavior shifts are achieved on schedule and new ways of working are
“institutionalized.”

« Sustainable solutions— continuous improvement occurs naturally without external support
and there is no “going back.”
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« Enhanced leadership capability — high~-performing companies take advantage of changes
as a “crucible of leadership™ to build leadership skills down to the front-line supervisor

level.

¢ Reliance on departing workforce minimized - “institutional memories” are captured and
support tools ensbled to allow for on-going use.

« Union employees are involved in the “right” way — these employees participate in the
changes and experience them as a normal part of the way of doing business in their self-

interest.

5 Customer Rate Impact

The CCEM programs are an integrated infrastructure improvement and energy efficiency
plan. The infrastructure improvements are targeted at enabling the energy efficiency programs.
Without the infrastructure improvements the energy efficiency programs could not be offered on
a wide scale, they could not be operated effectively and their impact could not be measured and
verified. Moreover, the infrastructure investment and energy efficiency programs could not
effectively function independently. When the Company refers to infrastructure improvement or -
energy efficiency programs, it refers to the integrated programs and jointly considers their
impact.

A brief background discussion on the proposed rate riders is helpful in understanding the
customer impacts. Both the CCEM Infrastructure Investment Rider (“IIR™) and Energy
Efficiency Rider ("EER™) are cost recovery mechanisms; each is separate and intended to
recover a specific cost structure, The IR is reflective of the specific cost characteristics of the
CCEM Infrastructure [nvestment which contains the AMI (metering) system, smart grid and
complex billing system (software) costs. The metering and billing systems are customer-related
costs and their proposed recovery is through a customer-based charge. The remaining costs are
associated with the more efficient delivery of energy and they are recovered on an energy (kWh)
basis. The costs recovered by the EER rider are entirely dedicated to the more efficient use of
energy by all DP&L users and the proposed recovery is through an energy-based (kWh) charge.
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The traditional perspective of a typical customer impact is not descriptive of these
programs; the key perspective is from that of a program participant versus a non-participant. For
the residential class, the contrast between participating customers and non-participating
customers can be made at typical consumption levels (750 & 1,000 kWh monthly usage), and
1,500 kWh is representative of the residential heating class. For the C&I classes it works best to
select representative customers, who are reflective of the class, for their usage characteristics.
The single-phase secondary customer bills were calculated with 1,543 kWh and 8 kW and the
three-phase secondary bills were calculated with 30,000 kWh and 101 kW. Primary customer
bills were calculated at 200,000 kWh and 500 kW.

For this purpose, DP&L assumed rates will remain about the same through 2010 with two
known changes. First the Residential Generation discount will expire in December of 2008, and
second, the Environment Investment Rider (“EIR”) will change in January 2009 and in January
2010. Ratc structures could change significantly when the Rate Stabilization Period expires in
2010 and that new structure is unknown at this time. Therefore, for the purposes of this analysis,
the Company assumed the current rate structures remain in place through the seven-year project
horizon and that all rates other than IIR and EER riders increase at 3.25% per year (beyond '
2010) to reflect the impact of inflation. The IIR components will remain constant while the EER
will be reflective of program costs.

Table 5.a lists the level of monthly savings a participating customer can earn versus a
non-participating customer. These comparisons are based on 2009 rates and assume that a
participating customer takes part in all EE programs applicable to them and a non-participating
customer takes part in none of the programs. In each case participating customers lower their
energy costs by taking advantage of the EE programs available to them.
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Table 5.a Energy Efficiency Program Participation vs. Non-Participant Savings
Description Non Participant | Difference Percent
Participant

Residential:

750 kWh $92.67 $78.80 ($13.87) -14.97%
1,000 kWh $117.45 $101.29 ($16.16) -13.76%
Resi Heat $166.61 $142.47 ($24.14) -14.49%
{s) 1,500
kWh

Resi Heat $147 67 $129068 ($17.99) -12.18%
{w) 1,500
kWh
Secondary $228.03 $177.59 ($50.44) -22 12%
Single
Phase
Secondary $2,869.01 $2,607.24 ($261.77) -9.12%
Three
Phase
Schools $4,359.51 $4,123.05 ($236.46) -5.42%
Primary $14,954.49 | $14,016.42 ($938.07) -6.27%

Table 5.b lists the monthly impact of EE programs on customers by comparing
participating customer bills against customer bills where there were no EE programs.
Residential and C&I Single-Phase, Three-Phase and Primary customers are significantly better
off with EE and DR programs than without. Many of the largest customers are already involved
with their own EE and DR programs so that they may have the option of participating in DP&1.’s
programs or opting out. Large C&I customers (Primary-Substation and High Voltage) each have
unique consumption characteristics and they would have to be evaluated on a case-by-case basis

to assess program impacts so they are excluded from the table.
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Table 5.b Energy Efficiency Program Participation Bills vs. No Energy Efficiency

Programs Implemented

Description | Participant No Difference Percent

With EE Programs (Savings}
Implemented

Residential:

750 kWh $78.80 $87.18 ($8.38) -9.61%

1,000 kWh $101.29 $111.20 ($9.91) -8.91%

Resi Heat $142.47 $158.86 ($16.39) -10.32%

(s) 1,500

kWh

Resi Heat $129.68 $139.92 {($10.24) -71.32%

{w) 1,500

kWh

Secondary $177.59 $210.41 ($32.82) -15.60%

Single

Phase

Secondary $2,607.24 $2,765.97 ($158.73) -5.74%

Three

Phase

Schools $4,123.05 $4,216.48 ($93.43) -2.22%

Primary $14,016.42 | $14,341.16 ($324.74) -2.26%

The savings grow about 20% over the period because the IIR is fixed throughout the
period while the EER increases to keep pace with program expenditures. All other rates and

charges are increased at 3.25% to account for the cost of inflation. Participants will continue to
see savings during the period 2009 — 2015. Exhibits 5.a through 5.h show the savings

participating customers can expect versus those customers who do not participate.
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