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

1.1 Vision of Customer Conservation and E n e i ^ 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 infi-astructure, 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 ofthe 

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 customers 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 siq>porting infirastructure \diich is needed 

for them to fimction 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 ofthe 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, modem distribution system 

allowing customers to manage their energy consumption and enabling DP&L to deliver that 

energy reliably and efficientiy utiUzing real-time, automated controls. DP&L's plan for CCEM is 

a fiilly-networked system that includes Automated Metering Infi:astructure ("AMF*), energy 

efficiency ("EE") and demand response ("DR") programs, and distribution and substation 

automation. This integrated system will be enable of monitoring and communicating grid status 

and the impact of consumption decisions to automated decision-making systems. It will allow 

file:///diich
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DP&L to deliver energy more efficientiy \s4iile providing customers with valuable information 

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

The AMI mii-astructure 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 modem telecommunications and information technology systems. Lower cost 

to customers depends on a modernized delivery infirastructure including investments in smart 

grid technologies. 

DP&L's CCEM programs will provide tangible and mtai^ble benefits to all customers 

and the commxmity. It will bring environmental benefits today, as well as to fiiture generations. 

Customers will have options and choices vŷ ien it comes to the amoimt 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 a^>ects ofthe 

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-year roadmap to establish the building blocks ofthe 

CCEM programs. The three fimdamental btiilding blocks of DP&L's CCEM programs are: 

1. Energy Efficiency & Demand Response. Establishment ofa 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. Bmlding an Advanced Metering Infiiastnicture and 

developing key elements ofthe smart grid such as distribution and substation 

automation. 

3. Enabling Infrastructure. Addressing gaps in DP&L's existing information 

technology and telecommunications infi'astructure to be able to si^jport and realize the 

fiill potential of both advanced metering and smart grid fimctionality. 

file:///s4iile
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Exhibit 1.2 summarizes the components of DP&L's CCEM programs. 

Customers will experience immediate benefits of energy efficiency programs and 

substation control (part of smart grid development). As meters are swgtpped out, customers will 

be eligible for demand response programs and will realize reliability benefits. By tiie end ofthe 

seven-year program, DP&L will have replaced 100% of meters and all custom^^ will have 

access to demand response programs. Sixteen percent of circuits and 34% of substations will be 

automated by the end ofthe seven years. 

To complete the CCEM programs the Company intends to launch a second phase in 2016 

which will consist primarily ofthe fiill-scale implementation of smart grid components. 

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

Enen 
Demand Resoonse 

Advanced Metering 
Infrastructure 

Smart Grid Development 

Enabling Infrastructun 

formation'iecnnoiO' 

Core Telecommunications 
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2 Overview of CCEM Programs 

2.1 E n e i ^ 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 ofa 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 voltmtary. Customers vdio choose to participate vsdll 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 b e ^ until underlying infiastructure 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 ̂ ograms. The residential portfoUo of programs offers 

customers multiple opportunities to better control their energy usage and costs wMe 

promoting comprehensive actions that can create the most value for customers. Specific 

program elements include: 
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Residential Lighting. This program will initially focus on buying down the cost of 

compact fluorescent light bulbs ("CFL") sold at tiie 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 m proper refiigerant 

charge and airflow techniques, and customers are offered incentives to have their 

residential HVAC imits 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 fi:ee removal of an inefficient window air conditioner, 

refiigerator or freezer. 

Residential Appliance Rebates. This program provides rebates to customers that 

pxirchase qualifying Energy Star fi«ezers, dishwashers, room air conditioning units, 

dehumidifiers and ceiling fans. 

Residential Low Income. DP&L will fimd energy audits for low-income customers. 

Recommendations bom the audit that are found to have a benefit-to-cost ratio better 

than 1.0 vnW be directiy fimded and implemented through this program. 

Residential Direct Load Control DP&L will offer customers a progranunable 

thermostat installed at no cost in exchange for allomng DP&L to signal the central air 

conditioning unit to cycle on and off during peak periods. 

Residential Time-of*Use Pricing. A volimtary time-of-use pricing option wiU be 

made available to residential customers once sufficient infrastracture 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 tiiat 

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 who have advanced meter infrastructure In place. Based on the 

success of this effort, DP&L mtends to make the program available to all residential 

customers with interval meters. 

• Home Energy DisplayiS ("HED''). DP&L will provide customers with home energy 

displays that will provide information on current energy consimiption 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 trends from DP&L's website portal available Ada the Internet, this 

home energy display will allow customers who do not have Intemet access to obtain 

the same information. 

DP&L will also continue to explore opportunities to influence the efficiency of flie new 

housing stock via partnering with home builders and architects; however, given low new home 

growth at this time, the Company does not plan to launch a broad-scale new construction 

program. As chcumstances change the Company will re-evaluate based on the estimated value 

proposition to customers from such programs. In the meanthne, DP&L plans to pursue small 

opportunities with existing residential homes to gatiier energy consumption and premise-

performance data that will help us to refine and refresh the overall program portfolio. The 

Company is evaluating an iimovative energy information system that will allow customers to 

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

2. Non-Residend(d Portfolio of Programs. The portfolio includes a wide variety of 

individual technology and/or device incentives. Specific program elements include: 
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• 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 LO. 

• Non-Residential Custom Incentives. This program offers iiu^entives 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. 

• Non-Residential Direct Load Control A direct load control program will be made 

available to small customers whereby customers receive a fi'ee 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 pricii^ tariff 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 oSer a critical peak picir^ 

feature whereby tiie electric rate during extreme peak hours is significantiy higher 

than the rate during all other hours. 

3. Education/Awareness/Market TrattsfomtadonActivid^^ DP&L recognizes the 

importance of customer education. The Company will implement educational oidreach 

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 ousting «iergy 

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 

initiatives. The Company will also explore partnering with energy efficiency vendors 

and chaimel partners to build an energy efficiency showcase and educational fecility. 

Although the Company believes, based on best available current information, that tiiis 

Plan provides the best suite of programs to aid DP&L's customers in achievmg energy and 

demand reductions, DP&L also knows tiiat 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.L2 Summary of Anticipated E n e i ^ Efficiency and Demand Response 

Program Costs and Savings 2009-2015 

Reaidential 
Lighting 
HVAC Diagnostic & Tune-Up 
HVAC Rebates 
Appliance Recycling 
Appliance Rebates 
Low Income 
Direct Load Control 
Time of Use Pricing 
Peak Time Rebate Pricing 
HomeEneravDiSDlavR 
Total Residential 

N^n-R^iflgntif^i 
Prescnptive Incentives 
Custom Incentives 
Direct Load Control 
Time of Use Pricing 
Time of Use with Critical Peak Pricing 
Total Commercial 

Education & Outreach 
Total Community Programs 

EM&V 

Total Energy t n i c i e n c y & Demand 
Response 

Cumulative 
Q&MCoBte 

20.1 
8.4 
11.0 
2.5 
1.4 
7.7 
7.1 
1.3 
1.3 
* 

$1.0 

22.3 
14.0 
1.1 
1.3 
1.3 

40.0 

11.8 
11.8 

5.7 

118.4 

* Hoine Energy Display costs are captured as part of AMI rollout 

Cumulative 

^MilUfiO^) 

0.0 

ao 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
* 

oTo 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

03 
0.5 

0.0 

0.5 

Cumulative 
Energy 

(6Wh) 

765 
77 
40 
89 
23 
48 
16 
0 
0 

^ 
1.367 

791 
314 

3 
0 
0 

1,108 

Q 
0 

0 

2,475 

201$Piak 
Demand 

(MW) 

17 
18 
10 
4 
1 
1 

23 
6 
8 

fi 
87 

60 
17 
5 
4 
5 

91 

Q 
0 

0 

178 

2.2 AMI 
2.2.1 Objective 

Advanced Metering Inflrastructure ("AMI") is the foundation for the demand response 

programs outlined above. It transforms the meter firom a simple measurii^ 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 capturii^ 

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 eitiier 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 also send tiiis 

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 i^xlate the 

configuration ofthe equipment and software load. 

AMI introduces new functionality that ^11 suppcHt utilities in improving operations and 

providing greater value to customers. The availability of near-real-time consumption data 

supports time-differentiated rates for customers. Utility representatives will have access to more 

complete and current customer data when addressing customer concems. Further, the interval 

data and accurate load sh^es 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 imneeded trips to customers who 

have already been restored, and improve conmiunications 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 tiie cost of energy by permittii^ 

customers to access various demand response programs that improve system load factor and 

help to defer the construction of new genemtion facilities. AMI is a nec^sary enabling 

technology for the success of demand response, because: 

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

reductions achieved by customerŝ , individually and as groiqjs. 

• AMI provides information necessary for customers, individually and as groins, to 

determine the impact on their own actual load of specific demand re^Kinse 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 tiie smart grid. Much ofthe benefit to implementing a 

smart grid infirastructure relies on the capture of data detailed enough and timely enough to 

communicate the status ofthe utility distribution syston 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 ofthe power supply to the distribution network, but voltage information at service 

transformers and customer delivery points is necessary to discern circuit or transformer 

level problems for more effective Volt^AR control. 

• Substation breaker and reclosure operations can be used to evaluate the large-sode extent 

of an outage, but meter-level outage and restoration notification events are nece^ary to 

optimize outage restoration efforts. 

2^.2 Executive Summary of AMI Plan 

The Company believes that there are four primary components necessary for an AMI 

system configuration. 

• Meters and Modules. The proposed AMI system calls for the replac^nent of all resid^itial 

and commercial meters during this seven-year time period with digital electronic mel̂ ŝ and 

meter module combinations timt provide full AMI functionality. 

11 
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Communications Network & Equipment The AMI communications solution includes 

communications hardware and software and associated system and data management 

software that create a two-way commuiucations network between AMI meters and utility 

business systems which allows collection and distribution of infomiation to customars and 

the utility. This network is necessary for customers and the Company to realize the value of 

the meters themselves. 

Home Energy Displays (HED). DP&L'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 Intemet access. 

IT Systems. Effective implementation of AMI techiK>logy requires acquisition and 

implementation of siQ)porting IT systems including a customer information system ('*CIS**), 

meter data management system ("MDMS'*) and e-Sa^ces. 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 ($) 

Cost 
MsCofS 
Communlcatioiis 
Home Energy Dts|ria^ 

rr 

Yearl 
S.809.402 

30.011,707 

. 
24,133.196 

Year 2 
12.148.452 
16.775.233 
1.668,142 

23,814.338 

Year 3 
14.462.527 
2,551,256 
2.056.121 

21,974,828 

Year 4 
19.488,035 
2,500.995 
3.104,146 

12,111.736 

Years 
18.981,517 
2.356,231 
3.327.147 
S.526.633 

Year 6 
16,930.040 
1.126,761 
3.282,929 
3,418,843 

Year 7 
675.343 

-
-

779,603 

Total 
90>S>16 
«6,324.1«2 
13jiSSjitt 
98.769.377 

I^^ mmmmmm^mM :̂;f'mm 0̂̂ .ŷ mM'!mî ŷ'm source: WPH-1 

Table 2.2,2.b Total AMI Deployment O&M 2009-2015 ($) 

Communications 

Yearl Year 2 Year 3 Year 4 

27Z.579 1.100,130 1.700.916 1.734.760 1.766.495 1.777.125 1.788.074 

Year 6 Year 7 Total 

I 1̂ 1 — I ' l̂l |i 
10.141JiBP 

Home Bwrgy KsplayB 83,407 186.213 341/«0 507.778 671,924 671.924 2.462,«67 

source: WPH-1 

293,767 
m 

1.391.330 4.789.216 7.202.230 

$̂̂ 8SQ̂ :̂fmmmmmmmm 
7.701.528 8.175,079 8.336.662 STMBSii 

:*2i^^9e;;r-63,057,704 

12 
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2«3 Smart Grid Development 
23.1 Objective 

The Company believes that the iiltimate impact of a smart grid will be a greatiy improved 

delivery system that improves the efficiency of delivery and enhances reliability. With AMI and 

robust energy efficiency and demand response prognmis as a foundation, additional smart grid 

components will create a digital enei^ system that will: 

• Detect and address emerging problems on the system before they affect sendee; 

• Respond to local and system-wide inputs and have much more information about broader 

system problems; 

• Incorporate extensive measurements, rapid commuiucations, centralized advanced 

diagnostics, and feedback control tiiat quickly retum the system to a stable state after 

interruptions or disturbances; 

• Automatically adapt protective systems to accommodate changing system conditions; 

• Re-route power flows, change load patterns, improve voltage profiles, and take other 

corrective steps within seconds of detecting a problem; 

• Enable distributed resources to be integrated into operations; 

• Improve reliability and security as key factors; and 

• Provide system opemtors with advanced visualization tools to enhance their ability to 

oversee the system. 

23J2 Executive Summaiy 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 tius ̂ yplication, the Company is proposing to roll out a limited set 

of technologies and smart grid concepts pertaining to ̂ stribution and substation automation. 

While DP&L expects immediate customs benefits bom some ofthe well-proven concepts such 

as substation control, the Company also plans to introduce other automation technologic in 

order to validate how they operate in combination with AMI systems and demand response 

13 
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programs to achieve operational, reliability, and efficiency benefits.̂  Following this 7-year 

"development" phase DP&L expects to submit an expanded proposal for Ml 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 infiastructure. 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 

seekii^ recovery, at this time, for costs incurred through 2015. 

In addition, the Company proposes to automate substations by ijpgrading relay protection 

and commiuiication systems in substations to enable feult isolation and load redistribution in 

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 feult conditions, the Company proposes the simultaneous deployment of 

substation automation and distribution automatioiL In years 2009 through 2014, DP&L plans to 

automate 6-7 substations per year and in the final year ofthe development phase, 2015, wU 

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. 

Table 23.2.a Total Smart Grid Development Capital 2009-2015 ($) 

Cost 
IHstHbution 
Automation 
Substation 
Automation 
t ^ ^ i ^ ^ ^ ^ ^ ^ ^ 

Yearl 

1.643.261 

5,895.123 

m^^mm 

Year 2 

1.817.976 

5.409.807 
7,227,783 

Year 3 

1.840.162 

3.262.554 

'̂ :%m^m:,r̂  

Year 4 

1.844.183 

1,945.521 
^ • ; ^ ^ 8 9 * 7 M ; . : . ; 

Years 

1,818,116 

1.385;234 
.>: ̂ M3 i3M: r 

Years 

1.796.869 

1,673,764 
73.41^632 

Year 7 

8,768,997 

2.500,938 
1t.269*935 

Total 

1»,S2».««3 

22.»72^1 
41,602,503^ 

source: WPl-1 

^ See detail of DP&L's proposed eneigy efficiency & demand Response programs and AMI plan in 77te Dayton 
Power & Light Energy Efficiency <Sc 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 ($) 

uistrtbuuon 
Automation 108,579 131,884 154.908 177,C 200.278 222,641 244,762 1,240.716 
Substation 
^bitomation 363.840 474.160 540.395 572.889 

source. WPI-1 
. ^ . f . , ^ . . - . . V , f e > _ . t f - ^ J . ^ . . : -^^mm^^^mimy^ 

23.3 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 efificient placement 

of capacitor banks and modeling the distribution circwt which, vwtii the help ofthe 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 ofthe operational charactmstics ofthe 

distribution system that can be managed throi^ distribution automation is the voltage profile 

along the feeder. Since loads are dyn^nic 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 tri^er voltage changes at peak times, also known as dynamic 

voltage control ("DVC")̂  thus reducing peak demand by 5.3 MW in year 2015. 

Table 2.33 Summary of E n e i ^ and Demand Savings 

Ensrgy savings 
(MWh) 
DemancT Savings 
(MW) 

1.405 

0.3 

2,823 

0.6 

4,086 

0.9 

5,508 

1.2 

6,926 

1.5 

6.339 

1.8 

25.023 
""'•"" '^"1 

5̂ 1 

64,110 
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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 infinstiucture and service offerings to provide immediate customer 

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

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 ($) 

Energy Efficiency & 
Demand Raspcffisfl 
AMI 

Yearl Year 2 Year 3 Year 4 Years Year 6 Year 

504,950 
59.954.305 54,406.165 41.044,733 37.204,912 34.191,528 26.760,572 1,455.146 255,017,361 

Smart Grid Proof of 
Concept 7.S38.384 7.227,783 

source: WPG-1, WPH-1, WPI-1 

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

^̂ ^̂ ^̂ •̂̂  

41,602.603 

Cosi 

Dwnanij Response 
AMI 
Smart Olid Proof of 
Concept 

Year 1 

8.988.078 
1.074.231 

108.579 

Year 2 

13,512.652 
3,859.526 

495.724 

Years 

16,465,389 
8.495,867 

629.068 

Year 4 

17,751.721 
11.402,945 

718,058 

Years 

19.539,193 
12,261.975 

773.167 

Years 

20.723,309 
13.068,571 

800.447 

Year? 

21.457.239 
12.894.590 

827,633 

Totat 

118.437,880 
63,057,704 

4,«(2,<77 
^.eSt3»^ 14 ̂ ^ iTSMt^m 1^«47;96i 

3.2 Total Benefits 

3.2.1 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 Denton Power & 

Light Company Advanced Metering Infrastrticture Plan and The Dayton Power <fe Light 

Company Smart Grid Development Plan. 
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Table 3.2.1 

l ^ m ...,..U.-.:-...--.i..., 
I Energy Efficiency & 
j Demand Response 
AMI 
[smart Grid Proof of 
I Concept 

source WPH-1 WPI-1 

Total CCEM Operational 

Yearl 

_ 
117.483 

22,858 

Year 2 

. 
1,054,683 

Years 

. 

Benefits 2 

Year 4 

. 

5009-2015 ($) 

Years 

_ 
2.818.216 7.680.446 10.789,423 

62.598 104.740 147.314 ^1,??.3«6 ^ 

Years 

. 
13,822.779 

Year 7 

. 
15.429.601 

Total 

51,712.630 

236.438 364.932 1.127366 

3.2.2 Societal Benefits 

Other savings resulting from the implementation of CCEM programs will accrue to 

customers, the market, and to society. To assist in presentii^ and quantifying these societal 

benefits, DP&L in conjxmction with other Ohio utilities, conunissioned Tlie Electric Power 

Research Institute ("EPRI") to prepare the study entitied, "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 bom the integrated CCEM proposal. Exhibit 3,2.2,a simimarizes 

the approach to understanding and valuing the overall societal benefits ofthe CCEM programs. 
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Exhibit 3.2.2.a Societal Benefits Framework 

Source of Benefits 

Demand Response 
Products 

Improved Utilization 
Efficiency 

Otiier Products and 
Services 

Enhanced Service Quality 

n IWacroeconomic impacts 

Externalities (Caiiwn 
Emissions) 

Distribution Network 
Efficiency 

CCEM Initiative 

Demand Response Progmms 
(enabled by AMI) 

Energy Efficiency Programs 

HED 

Not Applicable 

AMI 
Smart Grki Devetopment 

Not Applicable 

IDemand Response Programs 

Energy Efficiency 

Smart Grid Development 

Smart Grid Development 

Value CoiiHXHient 

Capacity 
Energy 

Capacity 
Eneigy 

Revenue 

Outage Duration 

Unemploym^il/Wages 

Maricet Value of Emissions 

Capadty 
Energy 

Souroed: Based on Framewolc Developed 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 participsdon in 

demand response programs results in both edacity 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 consumers with timely and readily 

available information about tiieir electricity usage pattem 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 fiuther curtail energy consumption. Improved 

utilization efficiency results in both energy and capacity savings. 

Other Products and Services 

EPRI suggests tiiat new revenue streams may become viable as supplemental services are 

enabled by AMI. DP&L is not seeking recovery for any investment associated with new 

products and services at this tiime. 

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 ou^ut, 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 imi^cts 

attributable to another benefit source, such as demand re^>on5e or feedback. For tl^ pur|X}ses of 

quantifying externalities fiom CCEM programs, DP&L has estimated the value of reduced 

carbon emissions associated wth demand response, energy efficiency programs, and rediKcd 

line losses from smart grid development. 
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Distribution Network Efficiency 

DP&L added this category of societal benefits to the EPRI firamework. This category 

accounts for the reduction in energy and peak demand associated witii tiie 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 societal benefits fiom CCEM programs. The Company selected 15 years 

because that period coincides with the depreciable life ofthe AMI meters and with the end ofthe 

total program expenditures for the CCEM project. 

Exhibit 3.2.2.b Total Costs vs. Benefits of CCEM 

CCEM Societal Benefit Analysis 
15 Year-NPV (milKons of dollars) 

235 497 80 

261 

• 
95 

390 

Total Societal Benefits 
$682 miltion 

I 90 78 29 r 
265 

Capital Costs O&M Costs Total Costs Operational Demand Improved 
Benefits Response Utilization 

Products EfRdency 

Enhanced Externalises Distribution Net Benefit 
Service Network 
Quality Effidency 
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4 CCEM Implementation Plan 

4.1 Deployment Schedule 
The Company expects to begin implementation of energy efficiency programs in January 

of 2009 and the remainder of CCEM initiatives within 30 days of Commission ^)proval. For 

piuposes ofthe exhibit below, it is assumed that all implementation begins in January of 2009. 

Exhibit 4.1 DP&L's CCEM Deployment Pan 

Energy Efficiency and Demand Response Program Implemenlation 

Energy Efficiency Programs 

Dtrectljoad Civitrol Launcf) 

i TimedfiJse &PealcTmeRetiate Laurch 

Meterlnstall^ion 

Communication Nawork Infrastmcture 

Home Energy Display 

Geographic Information System Data ColledJon 

QjstonDer Infomiation System / eSeoi^res 

Meter Data Management 

Infrastructure Solutjon • 

SOA- Service Oriented Archiiec&jre 

Outage Management system/OistnbutiQn M»iagement 

System 

, MotilleVVbrkfofce 

FuH dqiioyniiBnt (to 2D23) 

4.2 C h a n g e M a n a g e m e n t 

As with any major organizational undCTtaking, the introduction of CCEM programs will 

necessitate significant changes to all levels ofthe organization. These enterprise-wide changes 
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will impact botii 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, tiie value derived fiom this project depends on the people usmg the systems 

and the way in which they use them. Change management is much more than training and 

includes the following three components: 

• Job Design which assists in designing the new way the DP&L employees will do tiieir 

work (busmess process design) and analyzing the organization to ensure the right skills 

will be there to support the way woik is done in the future. 

• Training and Performance Support which consists of developing and executii^ the 

specific training needs for the new systems and business processes, and developmg 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 

maximimi 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 ofthe organization. One ofthe many questions the communication plan will 

answer is tiie critical * Vhy should I do this" question that is firequentiy asked by 

employees during periods of sigruficant change. 

A comprehensive change management program will be required to successfully deploy 

CCEM programs. Benefits ofa successfiil dumge program include: 

• Significantiy reduced business disruption - (hsruptions to customer service, field 

activities and productî dty 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 siQjport 

and there is no "going back-" 
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• Enhanced leadership capability - high-performing companies take advant^e of changes 

as a "crucible of leadership" to build leadership skills down to the fix»nt-line supervisor 

level. 

• Reliance on departing workforce minimized - ^Institutional memories" are captured and 

support tools enabled to allow for on-going use. 

• Union employees are involved in the "right" \s^y - these employees participate in the 

changes and experience them as a normal part ofthe way of doing business in their self-

interest. 

5 Cnstomer Rate Impact 

The CCEM programs are an integrated infi'astructure improvement and energy efificiency 

plan. The infiBStmcture improvements are tai^eted at enabling the enei^ efficiency programs. 

Without the infi^tructure improvements the energy efificiency 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 infi"astructure investment and energy efificiency programs could not 

effectively fimction independentiy. When the Company refers to infirastructure improvement or 

energy efficiency programs, it refers to the integrated programs and jointiy considers their 

impact. 

A brief background discussion on tiie proposed rate riders is helpful in uncferstanding the 

customer impacts. Both the CCEM hifi-astructure Investment Rider ("IIR") and Ensxgy 

Efficiency Rider ("EER") are cost recovery mechanisms; each is separate and intended to 

recover a specific cost structure. The IIR is reflective ofthe ^)ecific cost characteristics ofthe 

CCEM Infrastructure Investment vs^ch contains the AMI (metering) system, smart grid and 

complex billing system (software) costs. The metering and billing systems are customer-related 

costs and tiieir 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 ei^rgy (kWh) 

basis. The costs recovered by the EER nder are entirely dedicated to tte more efficient use of 

energy by all DP&L users and the proposed recovery is tiuough 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 ofa 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 ofthe residential heating class. For the C&l classes it works best to 

select representative customers, who are reflective ofthe 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 Avill remmn about the same through 2010 with two 

known changes. First the Residential Generation discount will expire in December of 2008, and 

second, the Enviroimient Investment Rider ("EIR") will change in January 2009 and m January 

2010. Rate structures could change significantiy when the Rate Stabilization Period expires in 

2010 and that new stmcture is unknown at this time. Therefore, for tiie 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 tiie 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 va*sus 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 ofthe programs. In each case participating customers lower their 

energy costs by taking advantage ofthe EE programs available to them. 
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Table 5.a Energy EfHciency Program Participation vs. Non-Participant Savings 

Description 

Residential: 
750 kWh 
1.000 kWh 

Resi Heat 
(3)1,500 
kWh 

Resi Heat 
(w) 1,500 
kWh 

Secondary 
Single 
Phase 

Secondary 
Three 
Phase 

Schools 

Primary 

Non 
Participant 

$92.67 
$117.45 

$166.61 

$147.67 

$228.03 

$2,869.01 

$4,359.51 

$14,954.49 

Participant 

$78.80 
$101.29 

$142.47 

$129.68 

$177.59 

$2,607.24 

$4,123.05 

$14,016.42 

Difference 

($13.87) 
($16.16) 

($24.14) 

($17.99) 

($50.44) 

($261.77) 

($236.46) 

($938.07) 

Percent 

-14.97% 
-13.76% 

-14.49% 

-12.18% 

-22.12% 

-9.12% 

-5.42% 

-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 significantiy better 

off with EE and DR programs than without. Many ofthe largest customers are aheady involved 

with their own EE and DR programs so that they may have the option of participating in DP&L'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 fi^m the table. 
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Table S.b Energy Efficiency Program Participation Bills vs. No Energy Efficiency 

Programs Implemented 

Description 

Residential: 
750 kWh 
1,000 kWh 

Resi Heat 
(s) 1.500 
kWh 

Resi Heat 
(w) 1,500 
kWh 

Secondary 
Single 
Phase 

Secondary 
Three 
Phase 

Schools 

Primary 

Participant 
With FF 

$78.80 
$101.29 

$142.47 

$129.68 

$177.59 

$2,607.24 

$4,123.05 

$14,016.42 

No 
Programs 

Implemented 

$87.18 
$111.20 

$158.86 

$139.92 

$210.41 

$2,765.97 

$4,216.48 

$14,341.16 

Difference 
(Savings) 

($8.38) 
($9.91) 

($16.39) 

($10.24) 

($32.82) 

($158.73) 

($93.43) 

($324.74) 

Percent 

-9.61% 
-8.91% 

-10.32% 

-7.32% 

-15.60% 

-5.74% 

-2.22% 

-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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Exhibit 5.a Residential (750 kWh) 

Bill 

$115.00 -, 

$110.00 

$105.00 

$100.00 

$95.00 -

$90.00 

$85.00 

$80.00 

$75.00 

$70.00 

^ ^ 

m ^ 

^ ^ 

J B r ^ 

. - - • ^ 

^ - ^ ^ ^ 

-

- - ^ 

. - - • ^ 

J - -

A. 

> ^ 

- ^ 

\ \ \ \ \ \ 
2009 2010 2011 2012 2013 2014 2015 

Year 

(Savings grow from $13.87 to $16.74) 

- • — N o Participation 

- • — With Participation 

Exhibit S.b Residential (1,000 kWh) 

Bill 

t-ian nn 

$130.00 

$120.00 

$110.00 -

$100.00 

$90.00 

• - ' 

-

• ^ • 

- ^ - ' 
- - • 

• 

-"""^ * 

-

-

j 1 

^ • * " 

_ • - " 

1 1 

- • » 

. . ^ 

No participation 

With Participation 

2009 2010 2011 2012 2013 2014 2015 

Year 

(Savings grow from $16.16 to $19.46) 
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