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I. INTRODUCTION 

in this filing, PPL Electric Utilities Corporation ("PPL Electric" or the "Company") is 
submitting its 2010 annual smart meter plan update filing as required by the 
Pennsylvania Public Utility Commission's ("Commission") Order entered on June 24, 
2010. Petition of PPL Electric Utilities Corporation for Approval of Smart Meter 
Technology Procurement and Installation Plan, Docket No. M-2009-2123945 ("June 24 
Order"). In the June 24 Order, the Commission approved the Company's Smart Meter 
Plan, with certain modifications that are discussed below. In addition, the Commission 
authorized PPL Electric to file a tariff supplement implementing a Smart Meter 
Technologies Charge Rider ("Smart Meter Rider"). PPL Electric notes that the Office of 
Consumer Advocate ("OCA") has filed a Petition for Reconsideration regarding 
allocation of non-direct costs under the Smart Meter Rider. Therefore, PPL Electric is 
delaying the filing of its Smart Meter Rider tariff supplement to give the Commission the 
opportunity to rule on OCA's Petition. In the event that the Commission does not rule 
on OCA's Petition by its Public Meeting now scheduled for September 2, 2010. PPL 
Electric intends to file its Smart Meter Rider and will revise it, if necessary, in a later 
filing to address any changes adopted by the Commission. 

II. BACKGROUND 

PPL Electric provides electric distribution, transmission and default generation services 
to approximately 1.4 million customers in a certificated service territory that spans 
approximately 10,000 square miles in alf or portions of 29 counties in eastern and 
central Pennsylvania. PPL Electric is a "public utility" and "electric distribution company" 
("EDC") as those terms are defined under the Public Utility Code, 66 Pa. Code §§ 102 
and 2803. 

On August 14, 2009, PPL Electric fiied its Smart Meter Plan with the Commission 
pursuant to Act 129 of 2008, P.L 1592 ("Act 129") and the Commission's Smart Meter 
Implementation Order. Smart Meter Procurement and Installation, Docket No. M-2009-
2092655, Order entered June 24, 2010. 

As explained in the Company's Smart Meter filing, PPL Electric already has installed an 
advanced meter infrastructure ("AMI") system in its service territory. The Company 
estimated that it would cost between $380 and $450 million to replace its existing AMI 
system. Based on its investigation, the Company indicated that it did not believe that a 
wholesale replacement of its AMI system would provide sufficient expanded 
functionality to justify its costs. Therefore, under its Smart Meter Plan, PPL Electric 
proposed to study, test, and pilot applications that enhanced and expanded upon the 
capabilities of the Company's existing smart meter system, focusing primarily on those 
that required a benefit to cost analysis as directed by the Commission Order. In its 
Smart Meter Plan, PPL Electric also proposed a cost recovery mechanism consistent 
with the requirements of Act 129 and the Commission's Implementation Order. 

The Office of Trial Staff ("OTS") filed a Notice of Appearance in the proceeding, and the 
OCA and Office of Small Business Advocate ("OSBA") filed Notices of Intervention. In 
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addition, the PP&L Industrial Customer Alliance ("PPL1CA"), Pennsylvania Department 
of Environmental Protection ("DEP"), Constellation NewEnergy, Inc. and Constellation 
Energy Commodities Group Inc. (collectively "Constellation") and the Pennsylvania 
Association of Community Organization for Reform Now ("ACORN") intervened in the 
Company's Smart Meter proceeding. Various parties submitted direct, rebuttal and 
surrebuttal testimony. Evidentiary hearings were held before Administrative Law Judge 
Wayne L. Weismandel (the "ALJ") on November 3, 2009. Interested parties filed briefs 
and reply briefs. On January 28, 2010, the Commission issued the ALJ's 
Recommended Decision, which recommended that the Commission approve the 
Company's Smart Meter Plan with certain modifications. PPL Electric, OCA, OTS, 
PPLICA and DEP filed Exceptions to the Recommended Decision. In addition, PPL 
Electric, OCA, PPLICA and ACORN filed Reply Exceptions to the Recommended 
Decision. 

On June 24, 2010, the Commission entered its order in the Smart Meter proceeding. In 
its June 24 Order, the Commission revised certain aspects of the Company's Smart 
Meter Plan. These included: 

Modifying the Company's proposed cost recovery mechanism and 
reconciliation period; 

Requiring the Company to file Service Limiting and Pre-Pay Metering Pilot 
Plans for the Commission's consideration; 

Requiring the Company to continue to identify, test, develop and implement 
cost-effective means for directly providing metered usage data to customers; 

Requiring the Company to address how its smart meter technology will 
effectively support the automatic control of a customer's consumption by a 
customer's chosen third party, in addition to the customer or PPL Electric; 

Requiring the Company to expand its metering capabilities to meet Act 129's 
requirements; 

Eliminating the Company's proposed Feeder Meter pilot program; 

Requiring the Company to ensure that its pilot programs address the need, 
ability and cost for sub-hourly metering; 

Requiring the Company to recover smart meter plan costs from Large C&l 
customers through a fixed customer change. 

Requiring the Company to allocate non-direct common costs based on the 
ratio of the number of meters assigned to the ciass, divided by the number of 
meters for the entire system. 

In its June 24 Order, the Commission also required PPL Electric to file annual smart 
meter filings with the Commission. Pursuant to the Commission's Order, PPL Electric 
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hereby submits its annual filing. Below, PPL Electric explains how it has revised its 
Smart Meter Plan in response to the modifications adopted by the Commission. In 
addition, the Company describes the actions that it will take under its Smart Meter Plan 
in 2010 and 2011. 

As explained above, the OCA has filed a Petition for Reconsideration regarding the 
allocation of non-direct costs under the Company's plan. Therefore, the Company 
intends to delay filing its Smart Meter Rider to give the Commission an opportunity to 
resolve the issue that was raised in the OCA's petition. 

III. DISCUSSION 

A. Modifications To the Company's Smart Meter Plan. 

Below, the Company summarizes the revisions that it has made to its original Smart 
Meter Plan as filed with the Commission on August 14, 2009. Many ofthe revisions are 
in response to the modifications required by the Commission's June 24 Order. 
However, the Company has made certain other revisions to its Plan in response to 
evaluations that it has conducted since it filed its Plan and in response to advancements 
in technology. These changes are summarized below. In addition, the Company has 
revised Attachments 1-3 of its original filing to reflect the revisions to the Plan and is 
providing clean and redlined versions of these Attachments. 

1. Provide customers with direct access to and use of price and 
consumpt ion information. 

As indicated in its August 14, 2009 filing, PPL Electric has plans for testing 
communication channels such as near real-time e-mail and text messages to provide 
price and consumption information to customers. Originaliy, this pilot included costs for 
a 2010 evaluation and, if feasible, an implementation of this enhancement in 2011 to 
customers who ultimately desire this capability. The Company has received more 
information on the costs to send messages to customers and based on that information 
has decided to continue evaluating the available technologies in 2010 to provide this 
service to customers and pilot the technology in 2011 with 10,000 customers. Piloting 
the technology will provide the opportunity to further define the costs and benefits of 
sending price and usage messages to customers. The total estimated cost of this pilot 
is $143,000. 

The Company plans to conduct a pilot that will provide customers with an in-home 
display that will provide direct real-time access to their energy consumption and costs. 
This pilot, as scoped, will focus on understanding the technology and benefits of 
providing customers with direct real-time access to their energy and cost information. 

In order to fully address the issues raised in the Commission's Order, the Company will 
undertake, in parallel with its technology pilot, an investigation into the practical issues 
and costs of other methods for providing customers direct access to price and 
consumption data. In this way, the Company expects to be able to provide a complete 
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assessment of the incremental costs and benefits of a full spectrum of alternative 
means to provide this information to customers. 

2. Enabling TOU and RTP Programs. 

Regarding real-time pricing programs, PPL Electric's currently deployed AMI is capable 
of accommodating the delivery of hourly data in accordance with PJM hourly pricing. 
Beginning January 1, 2010, these programs were offered to large industrial and 
commercial ("Large C&l") customers taking delivery at primary voltage and above. 
Beginning in January 2011, the Company wil! offer this option to all customers with 
demands that are greater than 500 kW. An evaluation was completed in early 2010 to 
determine if the power line meters could provide adequate data to bill real-time pricing 
to customers with demands that are greater than 500 kW. Although the performance 
evaluation did not find any significant issues with regard to data collection, there are 
currently limitations within the billing system that must be addressed before power line 
meters can be used for real-time pricing. Therefore, PPL Electric determined that it was 
most cost-effective to read the accounts with demands greater than 500 kW with the 
large power meter wireless system. This amounted to 320 accounts and was 
completed in 2010 outside ofthe Plan. 

3. Support ing the automatic control of customer's electric 
consumpt ion. 

PPL Electric plans to conduct a pilot in 2011 to exercise the capabilities of the AMI 
currently deployed to automatically control an individual customer's electric 
consumption. This will be accomplished by installing load control devices on certain 
customer equipment, including air conditioning systems and water heaters. Preparation 
for this pilot began in 2010 and the pilot will run during the summer of 2011. This pilot 
was originally intended for 2010, but has been delayed due to emerging technology and 
final approval of the Company's Smart Meter Plan. This pilot will also investigate and 
report on the feasibility, costs, and benefits of various means by which 3rd parties can 
exercise control over the load control devices. 

The estimated cost of the pilot is $507,200. Approximately $93,200 will be spent in 
2010 to prepare for the pilot and $414,000 will be spent in 2011 to conduct the pilot. 
The pilot and implementation costs have changed due to higher than expected 
equipment costs. Implementation will be dependent on the benefits of the program. 

4. Abil i ty to provide 15-minute or shorter interval data. 

PPL Electric is conducting a pilot in 2010 to assess the capability to provide 15-minute 
interval data on a consistent basis using power line meters that have the capability to be 
configured for 15-minute data collection at the residential and small commercial 
customer level. The estimated cost to perform this evaluation is $134,000. The 
objectives of the evaluations are to determine (1) the ability of the power line smart 
meter infrastructure to provide 15-minute interval data on a consistent basis using 
meters with additional functionality at the small commercial customer level, (2) the 
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feasibility of providing 15-minute interval data to all small commercial customer, and (3) 
the benefits associated with providing such granular data to customers to determine if 
the benefits are cost-justified. The objectives ofthe pilot have changed to align with the 
Commission's June 24 Order. 

In addition to reporting the pilot results, PPL Electric will provide a response to the 
questions that were set forth by the Commission on pages 28-29 of its June 24 Order. 

5. Open standards and protocols that comply wi th nationally 
recognized non-proprietary standards. 

Originally, the Company planned to explore incorporating IEEE 802.15.4 compliant 
Zigbee communications into a home area network through a pilot. Instead, the 
Company now plans to incorporate IEEE 802.11 compliant wireless local area network 
(WLAN) communications into a home area network pilot. The Company believes that 
protocol will be more generally accepted in the future than Zigbee communications. 
Although we do not have specific statistics, we believe many of the Company's 
customers already have WLAN in their home and devices that communicate over 
WLAN. An update to the Zigbee communication standard is expected to be released in 
late 2011, and it is not backwards compatible with the current standard. Therefore, 
Zigbee devices on the market today will be obsolete by the end of next year. 
Implementing the pilot with the IEEE 802.11 standard will decrease the overall cost of 
the pilot and provide the potential for future pilots that could test the ability to control 
customers' end-use devices. 

The estimated cost of this pilot is $305,500 and, if the pilot is successful, then a 
potential annual deployment to an anticipated 10,000 customer enrollment from 2012-
2014 may result in a total estimated implementation cost of $3,965,000. 

6. Feeder Meter Pilot Program. 

In response to the Commission's June 24 Order, the feeder meter pilot has been 
removed from the Company's Smart Meter Plan. 

7. Abil i ty to monitor voltage at each meter and report data in a 
manner that al lows an EDC to react to the information. 

The Company has begun preparing for the power line carrier ("PLC")-based pilot in 
2010 to better coordinate defining the Company's voltage requirements. The 
Company's Smart Meter Team and Smart Grid Team are coordinating efforts to 
determine the most cost-effective approach to meeting the Company's voltage 
monitoring requirements. 
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8. Abi l i ty to communicate outages and restorations. 

If the Company's proactive outage pilot is successful, it is expected that implementation 
will occur in 2011 at an estimated cost of $170,000. This cost has increased from the 
original estimate due to higher than expected vendor costs. 

9. Abi l i ty to support net metering of customer-generators. 

Costs for this pilot and implementation have changed as a result of further evaluation of 
the net metering requirements and the need to modify information technology systems 
rather than simply changing meters. The Company found that the new standard power 
line meter can retrieve all necessary net energy flow, but that the back-end systems 
could not process net energy flow. In addition, the Company will implement new 
business processes to ensure that new net metering customers have the correct meter 
installed and that the meters of existing net metered customers are changed as 
appropriate. The cost of meter changes will be recovered through base rate 
proceedings outside of the Plan. This eliminates the need for capital expenditures in 
2012 through 2014 in the Smart Meter Plan. 

10. Cost Recovery. 

In its June 24 Order, the Commission modified several aspects of the Company's cost 
recovery proposal, including modifying the manner by which the Company determines 
its capital structure, return on common equity, and cost of debt for purposes of cost 
recovery under its Smart Meter Rider. The Commission also modified the Company's 
proposed methodology for allocating non-direct costs to the customer classes. As 
explained above, the OCA has filed a petition for reconsideration regarding this issue, 
The Company has delayed filing its revised cost recovery mechanism to give the 
Commission the opportunity to rule on the OCA's petition for reconsideration. In the 
event that the Commission does not rule on the OCA's petition by its Public Meeting 
now scheduled for September 2, 2010, PPL Electric intends to file its cost recovery 
mechanism at that time. The Smart Meter Rider then filed by PPL Electric will reflect 
the allocation of non-direct costs as it is provided for in the June 24 Order. 

B. Smart Meter Plan Act ions For 2010 And 2011. 

Below, PPL Electric summarizes the actions that it will take under its Smart Meter Plan 
in 2010 and 2011. The Company notes that these actions, including the timeline for 
performing these actions, are set forth in additional detail in Attachments 1-3 of this 
updated Plan. For ease of reference, the Company has followed the order of smart 
meter requirements as set forth on pages 29-30 of the Commission's Smart Meter 
Implementation Order, and as setforth on pages 17-32 ofthe Company's original Smart 
Meter Plan. 

6971602vl 6 



1. Bi-directional data communicat ions. 

The Company does not expect to conduct specific pilots in this area, but will perform a 
pilot using in-home displays with home area networks. This pilot is scheduled for 2011. 
This pilot is discussed below under the requirements for open standards and protocols. 

2. Recording usage data on at least an hourly basis once per 
day. 

PPL Electric's currently deployed AMI meters record usage data on at least an hourly 
basis once per day. 

3. Providing customers with direct access to and use of price 
and consumpt ion information. 

PPL Electric provides access to price and consumption information to various groupings 
of customers and individual customers through the Energy Analyzer, PPL Electric's 
website, and pulse data. As a way to enhance this capability and to provide such data 
more rapidly, PPL Electric plans to pilot communications into the home through an in-
home display (IHD) in 2011. This pilot is discussed below under the requirements for 
open standards and protocols. 

PPL Electric already provides electronic access to price and consumption information 
today to customers via its website. However, the Company proposes to pilot other 
means of electronic access that include alerts on price and/or consumption. These 
proposed pilot evaluations would include tests of communication channels such as near 
real-time e-mail and text messages to customers. Originally, this pilot included costs for 
a 2010 evaluation and if feasible, an implementation of cost justified enhancements in 
2011 to customers who ultimately desire this capability. Pending the issuance of an 
Order, the Company has continued to research options for providing this functionality 
and has uncovered new information on the costs to send messages to customers. 
Based on this information, the Company has decided to continue evaluating the 
available technologies in 2010 to provide this service to customers and pilot the 
technology in 2011 with 10,000 customers. Piloting the technology will provide the 
opportunity to further define the costs and benefits of sending price and usage 
messages to customers. The total estimated cost of this pilot is $143,000 which 
includes (1) the evaluation in 2010 and pilot in 2011 of multiple communication channels 
(2) software and licensing and (3) evaluation of pilot results, (4) establishment of an 
implementation plan if so indicated by the evaluation, and (5) reporting of results and 
proposed implementation plan to the Commission. 

In order to fully address the issues raised in the Commission's Order, the Company will 
undertake, in parallel with its technology pilot, an investigation into the practical issues 
and costs of other methods for providing customers direct access to price and 
consumption data. In this way, the Company expects to be able to provide a complete 
assessment of the incremental costs and benefits of a full spectrum of alternative 
means to provide this information to customers. 
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The Company plans to conduct a pilot that will provide customers with an in-home 
display that will provide them direct real-time access to their energy consumption and 
costs. This pilot, as scoped, will focus on understanding the technology and benefits of 
providing customers with direct real-time access to their energy and cost information. 

4. Providing customers direct information on their hourly 
consumpt ion. 

PPL Electric provides its customers with access to information on hourly consumption 
from its AMI. This data is provided on a daily basis to the PPL Electric meter data 
management system to enable customers to access their individual information on the 
web. 

5. Enabling time-of-use rates and real-time price programs. 

PPL Electric's currently deployed AMI is capable of providing hourly data to enable the 
Company to offer time-of-use ("TOU") rates and real-time price programs to its 
customers. The existing meter population already is delivering billing quality hourly data 
at a high success rate for TOU applications as part of a pilot involving over 800 
customers. In March 2010, the Company began providing TOU rate options to all 
residential and small commercial and industrial ("Small C&l") customers who desire this 
rate option. 

Regarding real-time pricing programs, PPL Electric's currently deployed AMI is capable 
of accommodating the capture and retrieval of hourly data in accordance with PJM 
hourly pricing. Beginning January 1, 2010, these programs were offered to Large C&l 
customers taking delivery at primary voltage and above. Beginning in January 2011, 
the Company will offer this option to all customers with demands that are greater than 
500 kW. An evaluation was completed in early 2010 to determine if the power line 
meters could provide adequate data to bill real-time pricing to customers with demands 
greater than 500 kW. Although the performance evaluation did not find any significant 
issues with regard to data collection, there are currently limitations within the billing 
system that must be addresses before power iine meters can be used for real-time 
pricing. Therefore, PPL Electric determined that it was most cost-effective to read those 
accounts with demands greater than 500 kW with the large power meter wireless 
system. This amounted to 320 accounts and was completed in 2010 outside of the 
Plan. 

6. Support ing the automatic control o f t he customer's electric 
consumpt ion. 

PPL Electric plans to conduct a pilot in 2011 to exercise the capabilities of the AMI 
currently deployed to automatically control individual customer's electric consumption. 
This will be accomplished by installing load control devices on certain customer 
equipment, including air conditioning systems and water heaters. Preparation for this 
pilot began in 2010 and the pilot will run during the summer of 2011. This pilot originally 
was intended for 2010, but has been delayed in order to permit evaluation of emerging 
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technology and final approval of the Company's Smart Meter Plan. This pilot will also 
investigate and report on the feasibility, costs, and benefits of various means by which 
3rd parties can exercise control over the load control devices. 

The estimated cost of the pilot is $507,200 and includes, (1) establishment of pilot 
objectives, (2) invitations to 500 customers to participate in the pilot, (3) purchase and 
installation of load control devices, (4) software, programming and licensing, (5) 
evaluation of pilot results, (6) establishment of an implementation plan if so indicated by 
the evaluation, and (7) reporting of results and proposed implementation plan to the 
Commission. Approximately $93,200 will be spent in 2010 to prepare for the pilot and 
$414,000 will be spent in 2011 to conduct the pilot. 

If the feasibility of the technology as well as its economic viability is confirmed, wider 
potential deployment with an anticipated 5,000 customer enrollment annually may result 
in estimated implementation cost of $7,772,500 from 2011-2014. 

The pilot and implementation costs have changed due to higher than expected 
equipment costs. Implementation will be dependent on the benefits ofthe program. 

7. Abi l i ty to remotely disconnect and reconnect. 

This functionality is supported by PPL Electric's current AMI deployment. Remote 
disconnection and reconnection can be accomplished through the use of a meter with a 
service disconnect integrated into either the meter or a disconnect collar installed at the 
customer's premise. 

PPL Electric proposes to conduct a remote disconnection/reconnection pilot in 2011 to 
connect and disconnect premises where frequent move ins/move outs occur in its 
service territory. The pilot will enable "hard" blocking of all accounts in the pilot, 
excluding terminations for non-payment. 

The estimated cost o f the pilot is $210,000, which includes: (1) establishment of pilot 
objectives, (2) invitation to 500 customers to participate in the pilot, (3) meter hardware 
and installation, (4) software and programming, (5) evaluation of pilot results, (6) 
potential establishment of an implementation plan if required, and (7) reporting of results 
and proposed implementation plan to the Commission. 

If the pilot is successful, wider deployment to an estimated 50,000 customer locations 
from 2012-2014 may result in estimated implementation cost of $13,225,000. 

8. Abi l i ty to provide 15-minute or shorter interval data. 

PPL Electric's smart meter infrastructure system can support the provision of 15-minute 
or shorter interval data. PPL Electric understands that 15-minute interval data may 
have benefits to EGSs and third parties in designing rates and in demand-reduction 
programs. However, more granular 5 and 10-minute intervals appear to have value 
only in specialized applications. The Company has used higher resolution data 
captured from a premise for short periods to investigate customer complaints or power 
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delivery issues, rather than dispatching a technician and leaving expensive equipment 
at the premise. However, to provide data in a more granular format routinely to large 
numbers of customers will significantly increase the cost of the system; especially from 
a data storage standpoint. Therefore, the Company believes that it is not practical or 
economical to implement higher resolution interval data for its entire meter population, 
but, instead, to pursue situations where it makes good economic sense and where third 
parties may require it for dispatch, energy consumption reconcilement or billing. 

PPL Electric is conducting a pilot in 2010 to assess the capability to provide 15-minute 
interval data on a consistent basis using power line meters that have the capability to be 
configured for 15-minute data collection at the residential and Small C&l customer level. 
The estimated cost to perform this evaluation is $134,000, which includes: (1) the 
remote reconfiguration of 500 installed power line meters from 60-minute to 15-minute 
collection, (2) a scalability test to determine if PPL Electric's power line system can read 
15-minute data from all Small C&l accounts (180,000 accounts), (3) evaluation of pilot 
results, (4) development of recommendations including consideration of process 
changes necessary to accept customers', EGSs', and/or 3rd parties' requests for 15-
minute data, and (5) reporting of results and an implementation plan to the Commission. 

The objectives of the evaluations are to determine (1) the ability of the power line smart 
meter infrastructure to provide 15-minute interval data on a consistent basis using 
meters with additional functionality at the Small C&l level, (2) determine the feasibility of 
providing 15-minute interval data to all Small C&l customers, and (3) evaluate the 
benefits associated with providing such granular data to customers to determine if the 
benefits are sufficient to justify the cost. 

In addition to reporting the pilot results, PPL Electric will provide responses to the 
following questions that were set forth in the Commission's June 24 Order: 

• What are the capability and limitations of proposed smart meters to measure and 
record sub-hourly usage? 

• What are the capability and limitations of proposed smart meter communication 
and data storage systems to transmit and store sub-hourly usage information? 

• What are the sub-hourly PJM requirements for participation in ancillary service 
markets? 

• What are PPL's incremental smart meter, communication, data storage, and data 
sharing costs associated with these sub-hourly requirements for ancillary 
services? 

• What are the incremental equipment and installation costs of pulse data 
recorders used to measure sub-hourly meter data? 

• Is a pulse data recorder attached to PPL's meter sufficiently accurate for use by 
PJM in its ancillary markets, or is redundant metering required to meet PJM 
standards? 
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• What are the additional customer costs associated with (1) transferring pulse 
meter information from the meter to inside the customer's premise, (2) 
processing this data into usable format, (3) communicating the data to a third 
party or PJM? 

• To the extent a customer requests sub-hourly data, what, if any cost recovery 
charge is appropriate. For example, would it be appropriate to have a customer 
charge that varies with the level of sub-hourly metering requested, and, if so, 
what would those sub-hourly metering charges be? 

9. On-board meter storage of meter data. 

PPL Electric's existing AMI utilizes meters with sufficient storage to provide billing data 
when required even though only 24 hours of data is stored in the meter itself. 
Additionally, the infrastructure complies with nationally recognized non-proprietary 
standards that are referenced in the Implementation Order. 

The Company's plans to upgrade its meter population annually related to new 
construction, meter replacements and customer requests through normal purchases. 
The upgrades will include purchases of meters capable of storage, at the meter level, of 
at least 7 days of daily data and 30 days of hourly data. 

Residential meters that currently are deployed in PPL Electric's AMI are capable of 
storing 24 values of hourly load profile data. The Company's power line smart meter 
system acquires that information every 8 hours on a daily basis. Newer meter modules 
can store over 30 days of hourly values. A pilot will be conducted beginning in 2011 
and concluding in 2012 to test the ability to acquire any or all of those 30 days of data 
and revalidate it in the meter data management system (MDMS). There has been a 
slight change to the schedule of this project. Software changes to MDMS will take more 
time than originally expected and, therefore, the pilot has been extended to the end of 
2012. The pilot includes changes in read schedule and validation processes at an 
estimated cost of $130,000. The pilot includes (1) software application changes and 
upgrades to the smart meter infrastructure and the MDMS, (2) changes to business 
processes for validation, editing and estimation of billing and presentation data, (3) 
software and programming, (4) evaluation of pilot results, (5) development of an 
implementation plan, and (6) reporting of results and an implementation plan to the 
Commission. 

10. Open standards and protocols that comply wi th nationally 
recognized non-proprietary standards. 

The Company's current AMI deployment can support the open standards and protocols 
that are recognized nationally. PPL Electric plans to continue incorporating open 
standards and protocols into the Company's use of smart meter technology. It will 
accomplish this by monitoring the progress of Smart Grid Standards as guided by the 
National Institute of Standards and Technology ("NIST") and incorporate those evolving 
standards into its smart meter and smart grid system. 
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At the time the Company initially filed its Smart Meter Plan, the Company planned to 
explore incorporating IEEE 802.15.4 compliant Zigbee communications into a home 
area network through a pilot beginning in 2010 and concluding in 2011. Instead, as the 
result of technology evolutions since that initial filing, the Company plans to incorporate 
IEEE 802.11 compliant wireless local area network (WLAN) communications into a 
home area network pilot. The Company believes that this protocol will be more 
generally accepted in the future than Zigbee communications. Although we do not have 
specific statistics, we believe many ofthe Company's customers already have WLAN in 
their home and devices that communicate over WLAN. An update to the Zigbee 
communication standard is expected to be released in late 2011, and it is not 
backwards compatible with the current standard. Therefore, Zigbee devices on the 
market today will be obsolete by the end of next year. The pilot will provide customers 
with an in-home display that they can purchase at any retail electronics outlet (i.e., 
store, web, etc.). There is the potential for future pilots in this area that would 
incorporate the ability to control customers' end-use devices such as thermostats and 
appliances, but this pilot, as scoped, will focus on understanding the technology and 
benefits of providing customers with direct real-time access to their energy and cost 
information. 

The estimated cost of this pilot is $305,500 which includes (1) establishment of pilot 
objectives, (2) providing price and consumption information to the customer, (3) 
evaluate bi-directional communications to end-use devices, (4) inviting 500 customers 
to participate in the pilot, (5) providing the meter and home display hardware including 
any equipment installation, (6) software and programming, (7) evaluation of pilot results 
and development of an implementation plan, and (8) reporting of results to the 
Commission. 

If the pilot confirms the feasibility and economic viability of this approach, then a 
potential annual deployment to an anticipated 10,000 customer enrollment from 2012-
2014 may result in a total estimated implementation cost of $3,965,000. 

11. Abil i ty to upgrade these minimum capabilit ies as technology 
advances and becomes economical ly feasible. 

PPL Electric's smart meter infrastructure possesses the ability to upgrade firmware and 
communication systems for compliance with new standards and protocols. The 
Company's plan addresses technology advances in five areas. Each is discussed 
below. 

General Obsolescence and Upgrade Issues 

Over the next five years, PPL Electric will conduct technological and economic 
evaluations on potential applications that can enhance the performance of the existing 
AMI components, as well as the next generation of smart meter system technologies 
and Smart Grid integration. These evaluations will consider the obsolescence of the 
communications infrastructure equipment and meters, and their replacement with new 
technology that enables PPL Electric to extend the minimum requirements and support 

697i602vl 12 



the additional capabilities required by the Commission. Additionally, the Company will 
consider new applications that complement the capabilities ofthe existing system. 

The estimated costs to conduct these evaluations are $350,000, which includes: (1) 
evaluation in 2011 of the existing power line smart meter infrastructure and its ability to 
support enhancements that may extend the minimum requirements and support the 
other capabilities, (2) evaluation of Smart Grid Integration over the period from 2011 to 
2014 that could extend the communication infrastructure's capability to backhaul 
AMI/Smart Grid data more effectively, (3) consideration of additionai or new equipment 
to enhance data capture and accommodate new end-use devices, (4) continual 
evaluation of the next generation of AMI technologies for applicability over the 2010 
through 2014 time period, and (5) reporting results and potential implementation plans 
to the Commission. If the evaluations result in recommendations to implement 
technologies that improve system performance, the potential cost to deploy is estimated 
at $4,560,000. 

The results of these evaluations could enable PPL Electric to avoid the complete 
replacement of its AMI, which is estimated to cost between $380 and $450 million 
depending on the functionality and system deployed. The Company believes that the 
implementation costs for simply upgrading its existing AMI'S meter reading application 
and associated IT related hardware will be only about $3 million. 

Momentary Outage Monitoring 

PPL Electric currently captures and reports customer momentary interruption data 
("blink counts") which can be used to resolve customer power quality issues. In fact, 
PPL Electric personnel are currently using these blinks to resolve customer complaints 
regarding power quality and reliability. The Company expects to continue the use of 
these blink counts and become more proactive in understanding emerging power quality 
issues and address them prior to a customer contacting PPL Electric. This would be 
accomplished through the aggregation of blink count data in a meaningful way to aid in 
determining the approximate date, time, and location of the device that operated to 
cause the "blink". A pilot will be conducted beginning in 2011 with potential 
implementation of initiatives in 2012. The objectives of the pilot will be to (1) develop 
and enhance business processes that actively review customer blink information, (2) 
determine the most likely time and location of a momentary operation, (3) ascertain how 
the customer blink information can be incorporated into PPL Electric's outage 
management system to refine PPL Electric's outage detection analysis and post outage 
restoration, and (4) assure that automation of the processes is implemented for ease of 
application of the information for all business users. 

The estimated cost to conduct this pilot is $100,000, which includes, (1) establishment 
of evaluation objectives, (2) software and IT programming, (3) evaluation ofthe results, 
(4) establishment of recommendations for implementation, and (5) reporting results and 
plan to the Commission. If the pilot is successful, implementation of proactive 
momentary outage capture wiil result in an estimated cost of $100,000 in the 2012 to 
2013 period. 
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12. Abil i ty to monitor voltage at each meter and report data in a 
manner that al lows an EDC to react to the information. 

PPL Electric collects voltage information as required for specific engineering review. 
Industrial and commercial meters also offer more precise voltage, current and relational 
phase-angle information and the Company uses this information to diagnose meter and 
service issues. 

PPL Electric will use the power line carrier ("PLC") based existing smart meter 
technology and infrastructure to improve the measurement, collection and analysis of 
voltage information to enhance PPL Electric's distribution system reliability. Also, its 
wireless based large power meters offer more precise voltage, current and relational 
phase-angle information and the Company will be enhancing the use of that information 
for the diagnosis of meter and service issues. To further the use and expansion of 
these two systems for voltage monitoring and reporting, this enhancement will be 
implemented in 2010 for the large power meters and a pilot will be conducted in 2010 
and 2011 with the power line carrier (PLC) based system. The estimated cost of the 
large power meter information enhancement is $100,000 and the pilot is $100,000 
which includes, (1) determining the feasibility of gathering this new information by 
performing an impact analysis on the smart meter infrastructure to ensure there are no 
performance issues, (2) exporting the data collected into a meter data management 
system to provide a facility for engineers to access and apply the data in business 
applications, (3) software and IT programming, (4) establishment of implementation 
plan, and (5) reporting the results and implementation plans to the Commission. 

The enhancement to the large power meters is in progress and will be completed by the 
end of 2010. The Company has begun preparing for the PLC based pilot in 2010 to 
better coordinate defining the Company's voltage requirements. The Company's Smart 
Meter Team and its Smart Grid Team are coordinating efforts to determine the most 
cost-effective approach to meeting the Company's voltage requirements. If the PLC 
based pilot is successful, it is expected that implementation will occur in 2012 at an 
estimated cost of $125,000. 

13. Abi l i ty to remotely reprogram the meter. 

PPL Electric has the ability with its smart meter infrastructure to remotely program 
equipment and meters in the system. The Company has demonstrated this capability in 
several applications. 

14. Abi l i ty to communicate outages and restorations. 

The Company's current deployment is integrated with its Outage Management System 
("OMS") to permit a more accurate determination of the extent of an outage and provide 
the ability to restore customers more quickly than would otherwise be possible. As it 
moves forward with its Smart Meter Plan, PPL Electric will continue to seek ways to 
incrementally improve proactive outage detection over the life ofthe systems. 
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PPL Electric will define roadmaps and conduct a pilot to further enhance use of the 
existing AMI'S capabilities in 2010. The objective of the pilot will be to determine the 
system-wide feasibility of using the power line system for proactive meter outage 
detection for the purpose of distribution system health checks and active outage 
detection. 

The estimated cost o f the pilot is $100,000, which includes (1) improving the accuracy 
of existing meter queries ("pings") through the investigation and mitigation of 
performance issues, (2) modification ofthe OMS to proactively "ping" customers' meters 
to assess service health, and (3) optimize ping services to more actively assess outage 
conditions and dispatch personnel where required. If the pilot is successful, it is 
expected that implementation will occur in 2011 at an estimated cost of $170,000. This 
cost has increased from the Company's original estimate due to higher than expected 
vendor costs. 

15. Abi l i ty to support net metering of customer-generators. 

The smart meter infrastructure employed by PPL Electric supports this capability and is 
utilized today to acquire all the point of contact and generation quantities. 

PPL Electric will pilot, in 2010 and 2011, the functionality and performance of new bi
directional meters in its infrastructure that measure energy flow at the PPL Electric point 
of contact. The pilot will consist of using 400 bi-directional meters in the power line 
smart meter system that will provide net energy usage on an interval basis measuring 
both delivered and received energy flowing to the Company's grid. In addition, there will 
be changes required to PPL Electrics MDMS and customer information and billing 
system to accept delivered and received energy usage. 

The estimated cost to conduct this pilot is $238,600 which includes, (1) upgrading 
existing net metering customers with the new power line meter, (2) meter hardware and 
installation, (3) software and IT programming to accept new energy data, (4) evaluation 
of pilot results, (5) development of an implementation plan and (6) reporting results and 
an implementation plan to the Commission. Implementation will be required to fully 
support net metering for customers with generation installed. Implementation costs are 
estimated at $285,000 in 2011. This will not include installing new meters. 
Implementation will include required software changes to the Company's AMI, MDMS 
and customer information and billing systems. 

Costs for this pilot and implementation have changed as a result of further evaluation of 
the net metering requirements and the need to update IT systems beyond the simple 
change-out of meters. The Company has found that fhe new standard power line meter 
can retrieve all necessary net energy flow data, but that the backend systems could not 
handle net energy flow. In addition, the Company will implement new business 
processes to ensure that new net metering customers have the correct meter installed 
and that the meters of existing net metered customers are changed as appropriate. The 
cost of meter changes will be recovered through base rate proceedings outside of the 
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plan. This eliminates the need for capital expenditures in 2012 through 2014 in the 
Smart Meter Plan. 

IV. CONCLUSION 

As explained above, PPL Electric has made several modifications to its original Smart 
Meter Plan filing in response to the Commission's June 24 Order and, also, in response 
to technology evolutions that have occurred since the Company initially filed its Plan. 
PPL Electric is working to ensure that it provides its customers all of the smart meter 
functionality required under Act 129 in a cost-effective manner. As explained herein, 
PPL Electric is delaying the filing of its Smart Meter Rider for the recovery of costs 
associated with this Plan in order to give the Commission the opportunity to rule on the 
OCA's Petition for Reconsideration regarding allocation of non-direct costs. However, 
in the event that the Commission does not rule on the OCA's Petition for 
Reconsideration by its Public Meeting now scheduled for September 2, 2010, PPL 
Electric will file its Smart Meter Rider at that time. 
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ATTACHMENT 1 

PPL Electric Smart Meter Program Milestone Plan 

Minimum Requirements 

6 Bd): Bidirectional data communications 
capability 

1. Demonstration of this functionality will be provided in 
conjunction with home area network pilot to be 
completed in Section 6 C(4}. 

6 B{2): Recording usaae data on an hourly basis at 
least once per day 

1. PPL Electric does not anticipate any incremental 
costs to be expended except for meter replacement 
under normal conditions such as damage to the meter, 
defective meters and customer requests. 

6 B(3): Provide customers with direct access to 
price and consumption information 

1. Messaqinq - Price and usaqe information 
- Evaluate various channels of customer 

communications 
- Implementation 

2. Demonstration of this functionality will be provided in 
conjunction with home area network pilot to be 
completed in Section 6 C{4). 

6 B(4): Provide customers with information on their 
hourly consumption 

1. Work with customers, EGSs and third parties to 
provide hourly consumption that is in clear and 
understandable formats. Estimated costs to be 
quantified later during 30 month grace period. 

6 B(5): Enablina TOU and RTP Price Programs 
1. Demonstration of capability to comply with this 
requirement for RTP with industrial and commercial 
accounts 500 KW and greater to be completed in 
conjunction with work to be done in Section 6 C(2}. 
Evaluation was completed outside the Smart Meter 
Plan and PPL Electric determined that the most cost 
effective way to provide RTP to this customer class is 
throuqh the wireless based large power meter system. 
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PPL Electric Smart Meter Program 
Milestone Plan 2010 2011 2012 2013 2014 

1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

Min imum Requirements 

6 Bt6) :Suppor t ing automat ic cont ro l if the customer 's 
electr ic c o n s u m p t i o n 

1. Load Control Evaluation 

- Conduct pilot of 500 Customer installations1 

Other Capabil i t ies 

6 C(1): Remote d isconnec t ion and reconnect ion 

- Conduct pilot- 500 customer installations 

6 C(2): Ab i l i ty to prov ide 15 minute or shor ter interval data 

2. Performance evaluation of Focus UMT-r meters 

- Conduct pilot with 500 meters3 

6 C(31: On-board meter storage of meter data 

1. Ability to read historical data/process IT 

- Design/developmentS pilot with Aclara 

- MDM capability to upload and re-VEE data* 

6 C(4]: Open s tandards and protocols 

1. In-Home Display/Home Area Network 

- Evaluate available technologies and requirements 

- Conduct Pilot with 500 customers 

- Implementation 

6 C(51: Ab i l i ty to upgrade these m in imum capabi l i t ies as 
techno logy advances and becomes economical ly feasible 

1. General Obsolescence and Upgrade Issues 

- Next generation PLC based system evaluation 
- Potential next generation PLC based system 

implementation 

1 Pilot is delayed due to emerging technology developments and final approval of the plan. 
2 Implementation is delayed due to the pilot delay. 
3 Pilot is advanced to provide adequate time to complete a thorough cost benefit analysis and address Commission's eight additional questions about 15-minute interval data. 
4 MDM software changes will take more time than originally expected. This pilot is extended two quarters. 



PPL Electr ic Smart Meter Program 
Milestone Plan 

Min imum Requirements 

- Evaluation next generation AMI 
technologies/Smart Grid integration 

- Assessment of existing PLC based 
functionality 

-Telecommunications Substation Modem 
evaluation & replacement 

- Real Time Path mapping in PLC based 
system 

» Evaluate feasibility and potential design 
» Implement/evaluate results of proof of 

concept design 

» Implement full scale 

- PLC based system enhancements 
a. Consider addition of Modulation 

Transformer Units(MTU) 
» Evaluate the benefits for additional MTUs 

» Install MTUs 
b. Consider deployment of SCPA G2 Boards 

» Evaluate the benefits for new SCPA 
boards 

» Install SCPA boards 

2. Service Extending 
- Conduct pi lot- 500 customers 

3. Prepay Metering^ 

- Conduct pilot - 500 customers 

- Implementation 
4. Momentary Outage Monitoring 

- Conduct pilot 

- Implement recommendations 



PPL Electr ic Smart Meter Program 
Milestone Plan 

2010 2011 2012 2013 2014 

1st 2nd 3rd 4 th 1st 2nd 3rd 4tb I s t 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

Minimum Requirements 

6 Cf6): Ability to monitor voltage at each meter 

1. Wireless-based system enhancement 

2. Voltage measurement/collection/ reporting in PLC-based 
system 

- Pilot5 

- Full scale implementation 
6 C(7): Remote programming capability 

To be demonstrated in conjunction with work to be completed 
in Section 6 C(5). 

6 CIS): Communicate outages and restorations 

1. Proactive outage detection 

- Assess options to determine how to become more 
proactive with outage detection 

- Implement plan 

6 Cf91: Ability to support net metering of customer 
generators 

1. Evaluate feasibility customer owned generation with TNS 
- Conduct pilot with Focus UMT-r meters - 400 meters 

(existing net metering customers that do not have a Focus 
UMT-r meter installed)6 

I 7 

I 
L 

5 Pilot is extended to better coordinate defining the Company's voltage requirements. The Smart Meter Team and the Smart Grid Team are coordinating efforts to determine the Company's voltage 
requirements. 
6 Pilot will take longer than expected due to resource constraints for changing meters. Meters will be changed between November 2010 and April 2011. 
1 Electric will need to implement business process and billing system changes to fully support net metering for customer generators. 



ATTACHMENT 1 

PPL Electric Smart Meter Program Milestone Plan 

Minimum Requirements 

6 B d ) : Bidirectional data communications 
capability 

1. Demonstration of this functionality will be provided in 
conjunction with home area network pilot to be 
completed in Section 6 C(4). 

6 B(2i: Recording usaae data on an hourlv basis at 
(east once per day 

1. PPL Electric does not anticipate any incremental 
costs to be expended except for meter replacement 
under normal conditions such as damage to the meter, 
defective meters and customer requests. 

6 B(3): Provide customers with direct access to 
price and consumption information 

1. Messaqinq - Price and usaqe information 

con 
Evaluate various channels of customer 

imunications 
Implementation 

2. Demonstration of this functionality will be provided in 
conjunction with home area network pilot lo be 
completed in Section 6 C(4), 

6 B(4): Provide customers with information on their 
houtiv consumption 

1. Work with customers, EGSs and third parlies to 
provide hourly consumption that is in clear and 
understandable formats. Estimated costs to be 
quantified later during 30 month grace period. 

6 Bf51: Enablina TOU and RTP Price Proarams 
1. 
req 
ace 
cor 
Ev 
Pia 
efft 
the 

Demonstration of capability to comply with this 
uirement for RTP with industrial and commercial 
ounts 500 KW and greater to be completed in 
junction with work to be done in Section 6 C(2). 
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PPL Electric Smart Meter Program 
Milestone Plan 

Min imum Requirements 

6 B161:SuDDortinq automat ic control if the customer's 
e lect r icconsumpt ion 

1. .oad Control Evaluation 

Conduct pilot of 5Q0 Customer instaliations-

- System Implementation^ 

Other Capabilit ies 

6 CMI: Remote d isconnect ion and reconnection 

- Conduct pilot- 500 customer installations 

-1 mptementation 

6Cf21: Abil i ty to prov ide 15 minute or shorter interval data 

2. F erformance evaluation of Focus UMT-r meters 

- Conduct pilot with 500 metere1 

6 C(31: On-board meter storage of meter data 

1. Ability to read historical data/process IT 

-|Design/developmenl & pilot wilh Aclara 

- MDM capability to uploaq and re-VEE data' 

6 C(41: Open standards and protocols 

1, In-Home Display/Home Area Network 

6 C(51: Abil i ty to upgrade these minimum capabilit ies as 
technology advances a n d becomes economically feasible 

1. Generai Obsolescence and Upgrade Issues 

- Next .generation PLC based system evaluation 
- Potential next generation PLC based system 

implementation 
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PPL Electric Smart Meter Program 
Milestone Plan 

Minimum Requirements 
- Evaluation next generation AMI 

technologies/Smart Grid integration 
- Assessment of existing PLC based 

functionality 
- Telecommunications Substation Modem 

evaluation & replacement 
- Real Time Path mapping in PLC based 

system 
» Evaluate feasibility and potential design 
» Implement/evaluate results of proof of 

concept design 
» Implement full scale 

- PLC based system enhancements 
a. Consider addition of Modulation 

Transformer Units(MTU) 
» Evaluate the benefits for additional MTUs 
» Install MTUs 

b. Consider deployment of SCPA G2 Boards 
» Evaluate the benefits for new SCPA 

boards 
» Install SCPA boards 

2. Service Extending 
- Conduct pilot - 500 customers 

3. Prepay Metering 
- Conduct pilot - 500 customers 
- Implementation 

4. Momentary Outage Monitoring 
- Conduct pilot 
- Ipiplement recommendations Deleted; 5. Feeder Meters - 141 



P P L E lec t r i c S m a r t Me te r P r o g r a m 
M i l e s t o n e P lan 

Min imum Reguirements 

6 C(61: Abil i ty to moni tor voltage at each meter 

1 . Wiretess-based system enhancement 

2. 'oltage measurement/collection/ reporting in PLC-based 
system 

-Pilot* 

- Full scale imp)ementation 

6 C(7V Remote programming capabil i ty 

To be demonstrated in conjunction with wotfc to be compteted 
in Section 6 Cf5). 

6 Cf81: Communicate outages and restorations 

1, Proactive outage detection 

- Assess options to determine how to become more 
proactive with outage detection 

- Implement plan 

6 C(91: Abil i ty to suppor t net metering of customer 
generators 

1. ivaluate feasibility cuslomer owned generation wiHi TNS 
Conduct pilot with Focus UMT-r meters >400.meters 

(fix^linn net meterigcmjstnfnprs lhat do nnt haup a F'n'rais 
UMT-r meter inslallg^)' 

Implementation^ 

Program Management 

Legend 

Pilot/evaluation 

Potential implementation 
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ATTACHMENT 2 
PPL Electric Smart Meter Program Budget 

Minimum Requirements 

6 B(1): Bidirectional data communications caoabilitv 
1. Demonstration of this functionality will be provided in conjunction with 
home area network pilot to be 

completed in Section 6 C(4). 
6 B(2): Record!no usaqe data on an hourlv basis at least once per 
day 
1. PPL Electric does not anticipate any incremental costs to be expended 
except for meter 

replacement under normal conditions such as damage to the meter, 
defective meters and 

customer requests. 
6 B(3): Provide customers with direct access to price and 
consumption information 

1. Messaging - Price and usaqe information 

- Evaluate various channels of customer communications 
- Pilot 

2. Demonstration of this functionality will be provided in conjunction with 
home area network pilot to be completed in Section 6 C{4). 
6 B(4): Provide customers with information on their hourlv 
consumption 
1. Work with customers, EGSs and 3rd parties to provide hourly 
consumption that is in clear and understandable formats. Estimated costs 
to be quantified later during 30 month grace period. 
6 B(5): Enablinq TOU and RTP Price Proarams 
1. Demonstration of capability to comply with this requirement for RTP 
with industrial and commercial accounts 500 KW and greater to be 
compfeted in conjunction with work to be done in Section 6 C{2). 
6 B(6):Supportinq automatic control if the customer's electric 
consumption 

1. Load Control Evaluation 

- Conduct pilot of 500 Customer installations 

- System Implementation 

2010 

-

_ 

-

_ 

$43,000 

-

_ 

-

-

_ 

$93,200 

2011 

-

_ 

-

_ 

$100,000 

-

_ 

-

-

_ 

$414,000 

2012 

-

_ 

_ 

-

. 

-

-

_ 

$2,633,500 

2013 

-

_ 

-

_ 

-

_ 

-

-

_ 

$2,569,500 

2014 

-

_ 

-

_ 

-

_ 

-

-

_ 

$2,569,500 

Total 

-

_ 

-

_ 

$43,000 
$100,000 

-

. 

-

-

_ 

$507,200 

$7,772,500 



PPL Electric Smart Meter Program Budget 

Min imum Requirements 

Addi t ional Capabi l i t ies 

6 C(1l : Remote d isconnect ion and reconnect ion 

- Conduct pilot- 500 customer installations 

- Implementation 

6 C(2): Ab i t i t v to Drovide 15 minute or shorter interval data 

2. Performance evaluation of Focus UMT-r meters 

- Conduct pilot with 500 meters 

6 C(3 l : On-board meter storaae of meter data 

1. Ability to read historical data/process IT 

- Design/development & pilot with Aclara 

- MDM capability to upload and re-VEE data 

6 C(4): Open s tandards and protocols 

1. In-Home Display/Home Area Network 

- Evaluate available technologies and requirements 

- Conduct Pilot with 500 customers 

- Implementation 

6 C(5): Ab i l i t v to upgrade these m in imum capabi l i t ies as technoloqv 
advances and becomes economical ly feasible 

1. General Obsolescence and Upgrade Issues 

- Next generation PLC based system evaluation 

- Potential next generation PLC based system 
implementation 

- Evaluation next generation AMI technologies/Smart Grid integration 

- Assessment of existing PLC based functionality 

- Telecommunications Substation Modem evaluation 
& replacement 

- Real Time Path mapping in PLC based system 

» Evaluate feasibility and potential design 

» Implement/evaluate results of proof of concept design 

» Implement full scale 

- PLC based system enhancements 

2010 

-

$82,000 

$47,500 

-

$30,000 

$220,000 

2011 

. 

. 
$210,000 

$52,000 

$80,000 

$258,000 

-

$50,000 

$55,000 

$157,000 

$25,000 

$50,000 

2012 

-

. 

$2,645,000 

. 

. 

$50,000 

_ 

$1,415,000 

-

$1,500,000 

$25,000 

$150,000 

2013 

-

. 

$5,290,000 

. 

. 

. 

$1,275,000 

-

$1,500,000 

$25,000 

2014 

-

. 

$5,290,000 

. 

. 

. 

$1,275,000 

-

$25,000 

Total 

> 

_ 

$210,000 

$13,225,000 

$134,000 

$80,000 

$50,000 

$47,500 

$258,000 

$3,965,000 

-

$50,000 

$3,000,000 

$130,000 

$30,000 

$377,000 

$25,000 

$50,000 

$150,000 



PPL Electric Smart Meter Program Budget 

Minimum Requirements 

a. Consider addition of Modulation Transformer Units(MTU) 
» Evaluate the benefits for additional MTUs 

b. Consider deployment of SCPA G2 Boards 
» Evaluate the benefits for new SCPA boards 
» Install SCPA boards 

2. Service Extending 
- Conduct pilot - 500 customers 

3. Prepay Metering 
- Conduct pilot - 500 customers 
- Implementation 

4. Momentary Outage Monitoring 
- Conduct pilot 
- Implement recommendations 

6 C(6): Abilitv to monitor voltage at each meter 
1. Wireless-based system enhancement 
2. Voltage measurement/collection/ reporting in PLC-based 
system 

- Pilot 
- Full scale implementation 

6 C(7): Remote Droaramminq caoabilitv 
To be demonstrated in conjunction with work to be completed in 
Section 6 C{5). 
6 C(8): Communicate outaaes and restorations 
1. Proactive outage detection 

- Assess options to determine how to become more proactive 
with outage detection 

- Implement plan 

2010 

$100,000 

$50,000 

_ 

$100,000 

2011 

$32,500 

$32,500 

$50,000 

$50,000 

_ 

$170,000 

2012 

$420,000 

$50,000 
$50,000 

$125,000 

_ 

2013 

$350,400 

$110,000 

$240,000 

$50,000 

_ 

2014 

i 

$110,000 

$3,162,500 

-

Total 

$32,500 

$32,500 
$770,400 

$220,000 

$240,000 
$3,162,500 

$100,000 
$100,000 

$100,000 

$100,000 
$125,000 

_ 

$100,000 

$170,000 



PPL Electric Smart Meter Program Budget 

Minimum Requirements 

6 CO): Abilitv to suoDOrt net meterinq of customer 
generators 
1. Evaluate feasibility customer owned generation with TNS 

- Conduct pilot with Focus UMT-r meters -100 meters 

- Implementation 

Program Management 

Total 

2010 

_ 

$132,400 

$300,000 

$1,198,100 

2011 

_ 

$106,200 

$285,000 

$313,500 

$2,490,700 

2012 

_ 

$328,000 

$9,391,500 

2013 

_ 

$343,000 

$11,752,900 

2014 

_ 

$358,000 

$12,790,000 

Total 

_ 

$238,600 

$285,000 

$1,642,500 

$37,623,200 



ATTACHMENT 2 
PPL Electric Smart Meter Program Budget 

Minimum Requirements 

6 B(1): Bidirectional data communicat ions caoabilitv 

1. Demonstration of this functionality will be provided in conjunction with 
home area network pilot to be 

completed in Section 6 C(4). 
6 6(21: Recordina usaqe data on an hourlv basis at least once per 
dav 
1. PPL Electric does not anticipate any incremental costs to be expended 
excepl for meter 

replacement under normal conditions such as damage to the meter, 
defective meters and 

customer requests. 
6 B(3): Provide customers wi th direct access to price and 
consumpt ion information 

1. Messaqinq - Price and usaqe information 

- Evaluate various channels of customer communications 

-Pilot 

2. Demonstration of this functionality wilt be provided in conjunction with 
home area network pilot lo be completed in Section 6 C(4), 

6 B(4): Provide customers with information on their hourlv 
consumpt ion 
1. Work with customers, EGSs and 3rd panies to provide hourly 
consumption that is in clear and understandable formats. Estimated costs 
to be quantified later during 30 month qrace period. 

6 B(51: Enablina TOU and RTP Price Proarams 
1. Demonstration of capability to comply with this requirement for RTP 
with industrial and commercial accounts 500 KW and greater to be 
completed in coniunction with work to be done in Section 6 C(2). 
6 B(6):SuDPortina automatic control if the customer's electric 
consumpt ion 

1. Load Conlrol Evaluation 

- Conduct pilot of 500 Customer installations 

- System Implementation 

2010 

-

_ 

-

, 

.Ma nnn 

-

. 

-

-

. 

S93 P M " 

2011 

-

. 

-

. 

$100,000 

-

. 

-

-

-

S414.000 

2012 

-

. 

-

. 

-

. 

-

-

. 

sp.fiss.snn 

2013 

-

. 

-

. 

-

. 

-

-

. 

S? 5Rfl RtlO 

2014 

-

. 

-

_ 

-

. 

-

-

. 

SP.S69 SOO 

Total 

-

. 

_ 

M3jm 
$100,000 

-

. 

-

-

. 

$507,200 

SZOIZ^QQ 
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Deleted: $ 
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(Deleted: H 

Deleted: Implementation 
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( Deleted: $1,050,000 

f Deleted: $1,050,000 

Deleted: $4,200,000 

Deleted: $1,050,000 



PPL Electric Smart Meter Program Budget 

Minimum Requirements 

Additional Capabilities 

6 C(1l: Remote disconnection and reconnection 

- Conduct pibl- 500 cuslomer installations 

-Implementation 
6 C(21: Abilitv to provide 15 minute or shorter interval data 

2. Performance evaluation of Focus UMT-r meters 

- Conduct pilot with 500 meters 
6 C(3): On-board meter storaqe of meter data 

1. Ability to read historical data/process IT 

- Design/development & pilol with Aclara 

- MDM capability lo upload and re-VEE dala 
6 C(41: Open standards and protocols 

1. In-Home Display/Home Area Nelwork 

- Evaluate availabie lechnoioqies and requirements 

- Conduct Pilot with 500 customers 

- Implementation 

6 C(51: Abilitv lo upgrade these minimum capabilities as technology 
advances and becomes economically feasible 

1. General Obsolescence and Upgrade Issues 

- Next generaiion PLC based system evaluation 

• Potential next generation PLC based system 
implementation 

- Evaluation next generation AMI technobgies/Smarl Grid integralion 

- Assessmenl ot existing PLC based functionality 

- Telecommunications Substation Modem evaluation 
& replacement 

- Real Time Path mapping in PLC based system 

» Evaluate feasibility and potential design 

» Implement/evaluate results of proof of concept design 

»Implement full scale 

- PLC based system enhancements 

2010 

SaZJIQQ 

•S47.500 

$30,000 

$220,000 

2011 

$210,000 

$52i3QQ 

$80,000 

3258.000 

$50,000 

$55,000 

.$157,000 

$25,000 

$50,000 

2012 

$2,645,000 

$50,000 

£L415JQQ 

$1,500,000 

$25,000 

$150,000 

2013 

$5,290,000 

£L2Z5ilQQ 

$1,500,000 

$25,000 

2014 

$5,290,000 

ai ,275, om 

$25,000 

Total 

$210,000 

$13,225,000 

amooQ 

$80,000 

$50,000 

ML5QQ 

.S258.QQQ 
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PPL Electric Smart Meter Program Budget 

Minimum Requirements 

a. Consider addition of Modulation Transformer Units{MTU) 
» Evaluate the benefits for additional MTUs 

b. Consider deployment of SCPA G2 Boards 
» Evaluate the benefits for new SCPA boards 
» install SCPA boards 

2, Service Extending 
- Conduct pilot - 500 customers 

3, Prepay Metering 
- Conduct pilot - 500 customers 
- Implementation 

4. Momentary Outage Monitoring 
- Conduct pilot 
- Implement recommendations 

6 C(6): Abil i tv to monitor voltaqe at each meter 

1. Wireless-based system enhancement 
2. Voltage measurement/collection/ reporting in PLC-based 
system 

- Pilot 
- Full scale implementation 

6 Cf7); Remote Droaramminq caoabilitv 
To be demonstrated in conjunction with work to be completed in 
Section 6 C{5). 
6 C(8): Communicate outages and restorations 
1. Proactive outage detection 

- Assess options to determine how to become more proactive 
with outage detection 

- Implement plan 

2010 

$100,000 

S50.000 

. 

$100,000 

2011 

$32,500 

$32,500 

$50,000 

S50.000'" 

_ 

$170,000*" 

2012 

$420,000 

$50,000 
$50,000 

$125,000 

_ 

2013 

$350,400 

$110,000 

$240,000 

$50,000 

. 

2014 

$110,000 

$3,162,500 

. 

Total 

$32,500 

$32,500 
$770,400 

$220,000 

$240,000 
$3,162,500 

$100,000 
$100,000 

$100,000 

$100,000 
$125,000 

. 

$100,000 
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PPL Electric Smart Meter Program Budget 

Minimum Requirements 

6 C(9): Abi l i tv to suDDort net metering of customer 
generators 
1. Evaluate feasibility customer owned generation with TNS 

- Conduct pilot with Focus UMT-r meters -100 meters 

- Implementation 

Program Management 

Total 

2010 

_ 

$132,400'" 

$300,000 

S1f198r100T' 

2011 

. 

$106,200 

$285,000*" 

$313,500 

$2,490,700 

2012 

_ 

, 

$328,000 

T 

$9r391r500 

2013 

_ 

$343,000 

$11,752,900 

2014 
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. 
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ATTACHMENT 3 

PPL Electric Utilities 
Smart Meter Plan Pilot/Evaluation 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(1) 
Bidirectional Data Communications 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• Perform evaluations using in-home displays with home area 
networks in coordination with the pilot referenced in section 
6C(4) 

• Estimated cost of this evaluation is embedded in costs outlined 
in Section 6C(4) 

• Establish pilot objectives, 
• Provide price and consumption information to the customer to 

aid in making energy efficient buying decisions 
• Demonstrate control of customer end use devices, 
• Evaluate bidirectional communications to these devices 
• Invite 500 customers to participate in the pilot 
• Provide the meter and home control/display hardware 

including any equipment installation 
• Develop/implement required software and IT programming 

changes 
• Evaluate pilot results and establish a potential implementation 

plan 
• Report results to the Commission. 
• Contributes to the reduction of energy consumption through 

"conservation smart" automated home controls 
• Provides the basic hardware foundation for special rate 

initiatives such as critical peak pricing 
• Enables customers to understand and control of consumption 

3-1 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(2) 
Recording hourly usage data on at least an hourly basis 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• None to be performed because we meet this requirement with 
the existing power line and large power smart meter systems. 

• Not applicable. 

• Continue to deploy meters for new construction, upon 
customer request, and to replace damaged and defective 
meters. 

• 

3-2 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(3) 
Provide customers with direct access to and use of price and consumption 

information 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• Perform evaluations using in-home displays with home area 
networks in coordination with the pilot referenced in section 
6C(4). 

• Another initiative is intended to evaluate and pilot various 
communication mediums. PPL Electric already provides 
electronic access to price and consumption information today 
via their website and through EDI transactions. However, the 
Company would like to experiment with enhancements that 
include alerts on price and/or consumption, as well as rate 
comparisons. These proposed pilot evaluations would include 
tests of communication channels such as near real-time email 
and text messages to customers. 

• $143,000 to evaluate and pilot various communications 
mediums 

• Evaluation of available technologies in 2010 
• Pilot in 2011 of the following: 

o Messaging to multiple communication channels 
o Deploy rate comparison tool to provide customers with 

ability to compare rate options 
o Deployment of software and required licensing from 

chosen vendor 

• Customers will derive increased understanding and awareness 
of energy usage, which lead to better energy management. 

3-3 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(4) 
Provide customers with information on their hourly consumption 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• PPL Electric provides its customers with information on hourly 
consumption from its AMI. This data is provided on a daily 
basis to the PPL Electric meter data management system that 
enables customers to access their individual information on 
the web. 

• The Company understands that this information may not be in 
a format that is easily usable for certain customer applications. 
Thus, during the 30 month period, the Company plans to work 
with customers, EGSs and third parties to provide hourly 
consumption that is in clear and understandable formats. 

• The high level costs have not been quantified presently and 
will be provided through the periodic reviews with the 
Commission during the 30 month grace period. 

• To be determined and reported back to the Commission staff 
within the 30 month grace period 

• To be determined and reported back to the Commission staff 
within the 30 month grace period 

3-4 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B{5) 
Enabling TOU and RTP Programs 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• In 2010, conduct a performance evaluation with the 
Company's AMI to determine the feasibility of collecting and 
delivering 15-minute data at a high success rate for RTP billing 
for large power customers greater than 500 KW in demand. 
This evaluation will be conducted in coordination with 
Evaluation #1 discussed in Section 6C(2). Due to billing 
system limitations for real-time pricing, PPL Electric 
determined that it was most cost effective to read the 
accounts with greater than 500 kW demand with the 
large power meter wireless system. This amounted to 
320 accounts and was completed in 2010 outside ofthe 
Plan. 

• We expect modest investments may be incurred over the 30 
month period to potentially enhance TOU and hourly data 
delivery through pilot installations of meters with additional 
storage. This will allow the company to evaluate the collection 
and capture of historical data for billing and presentation 
purposes. This evaluation will be conducted in 2012 in 
coordination with the pilot referenced in Section 6C(3). 

• Estimated cost ofthe historical data collection evaluation is 
embedded in the costs outlined in Section 6C(3) 

• Plans are as discussed in Sections 6C(2) and 6C(3) 

• As outlined in Sections 6C(2) and 6C(3). 

3-5 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(6) 
Supporting the automatic control ofthe customer's electric consumption 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will be conducting a pilot to further extend the 
benefits ofthe currently deployed AMI to demonstrate how it 
meets this minimum requirement. This will be accomplished 
by installing load control devices air conditioning systems and 
water heaters.. The pilot is expected to be started in 2010 and 
completed in 2011. 

• $507,200 

• Establish pilot objectives 
• Invite 500 customers to participate in the pilot 
• Purchase and install load control devices 
• Develop/implement required software and IT programming 

changes and licensing 
• Evaluate pilot results 
• Establish potential implementation plan 
• Report results and proposed implementation plan to the 

Commission 

• Allows customer to take advantage of TOU rate options 
• Enables customers to shed load during periods of peak pricing 
• Provides capability for PPL Electric to shed load during 

emergency load reduction events called by PJM to maintain 
system reliabiiity 

• Can supplement PPL Eiectric peak reduction requirements 
mandated by the Act 129 EE&C Plan. 

• If the pilot is successful, then a potential deployment with an 
anticipated 5,000 customer enrollment annually may result in 
total estimated implementation cost of $7,772,500 from 2011-
2014. 

3-6 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(1) 
Ability to remotely disconnect and reconnect 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will conduct a remote disconnection/reconnection 
pilot in 2011 to connect and disconnect premises where 
frequent move in/move outs occur in its service territory. The 
pilot would enable "hard" blocking of all accounts in the pilot, 
excluding terminations for non-payment. 

• $210,000 

• Establish pilot objectives 
• Invite 500 customers to participate in the pilot 
• Purchase of meter hardware and installation 
• Develop/implement required software and IT programming 

changes and licensing 
• Evaluate pilot results 
• Establish potential implementation plan 
• Report results and proposed implementation plan to the 

Commission 

• Contributes to the reduction in consumption on inactive meters 
• Eliminates need to dispatch personnel to disconnect and 

reconnect 
• Provides ability to comply with Commission regulations in 

normal connect/disconnect situations 
• Provides ability to enable cold load pickup resulting from 

emergency load reductions or in large storm restoration effort 
• Automates the process for completing connects and 

disconnects 
• Has the potential to support emergency load reductions as 

directed by PJM and/or PPL Electric's Systems Operations 
especially where automatic switching is not available. 

• If the pilot is successful, then a potential deployment to an 
estimated 50000 customer locations from 2012 - 2014 may 
result in total estimated implementation cost of $13,225,000. 

3-7 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(2) 
Ability to provide 15-minute or shorter interval data 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• 
• A pilot will be conducted in 2010 to consistently provide 15-

minute interval data in the power line smart meter 
infrastructure using installed meters that have the capability to 
be configured for 15-minute data collection at the small 
commercial customer level. In addition, a scalability test will 
be completed to determine if PPL EU's power iine system can 
handle reading 15-minute data from all small commercial 
accounts without significant investment into the power line 
system. 

• $134,000 

• 
o Remote reconfiguration of installed newer smart 

meters from 60 minute to 15-minute collection 
o Scalability test 
o Evaluate pilot results 
o Development of recommendations 
o Report results and an implementation plan to the 

Commission. 

• Demonstrate how PPL Electric tested enhancements will meet 
the needs of customers, third party aggregators and EGS's for 
interval data of 15-minutes or less 

• Allows customers to improve their ability to shop for a 
generation supplier with more precise load data. 

o 
• If the scalability test fails, PPL EU will need to determine how 

to proceed with providing 15-minute interval data to small 
commercial customers after customer requests for 15-minute 
data reach a certain threshold. 

3-8 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(3) 
On board meter storage of meter data 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• A pilot will be conducted beginning in 2011 and concluding in 
2012 to test the ability to acquire any or all of those 30 days of 
data and revalidate it in the meter data management 
system(MDMS). 

• $130,000 

• Implement software application changes and upgrades to the 
smart meter infrastructure and the MDMS 

• Implement changes to business process for validation, editing 
and estimation of billing and presentation data 

• Develop/implement required Company software and IT 
programming changes 

• Evaluate pilot results 
• Development of a potential implementation plan 
• Report results and proposed implementation plan to the 

Commission. 

• Tests the operation and performance of the meters' extended 
memory capabilities 

• Demonstrates the ability to support the on-board storage 
capability 

• Provides the ability to re-acquire lost data for more accurate 
billing information and data presentment 

• None planned except for deploying normally purchased new 
meters to meet this requirement going forward in the smart 
meter plan. This plan will provide smart meters for new 
construction, customer requests, and replacement of damaged 
and defective meters. 

3-9 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(4) 
Open standards and protocols that comply with nationally recognized non

proprietary standards 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• Conduct a home area network pilot trial beginning in 2010 and 
concluding in 2011 to develop the appropriate technology that 
meets customer requirements and expectations. The pilot will 
incorporate IEEE 802.11 compliant wireless local area network 
(WLAN) communications. 

• $305,500 

• Establish pilot objectives 
• Provide price and consumption information to the customer to 

aid in making energy efficient buying decisions 
• Evaluate bidirectional communications to the end use devices 
• Invite 500 customers to participate in the pilot 
• Provide the meter and home display hardware including any 

equipment installation 
• Develop/implement any required software and IT programming 

changes 
• Evaluate pilot results 
• Development of a potential implementation plan 
• Report results and proposed implementation plan to the 

Commission 

• Contributes to the reduction of energy consumption through 
"conservation smart" automated home controls 

• Provides the basic hardware foundation for special rate 
initiatives such as critical peak pricing 

• Enables the customer to understand and control their energy 
consumption. 

• If the pilot is successful, then a potential annual deployment to 
an anticipated 10,000 customer enrollment from 2012 -2014 
may result in a total estimated implementation cost 
of$3,965,000. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

General Obsolescence and Upgrade Issues 
• Over the next 5 years, PPL Electric will conduct technological 

and economic evaluations that can enhance the performance 
of the existing AMI components as well as on next generation 
smart meter system technologies and Smart Grid integration 
over the next five years. These evaluations will consider 
obsolescence ofthe communications infrastructure equipment 
and meters, replacement with new technology that enable PPL 
Electric to extend the minimum requirements and support the 
additional capabilities. 

• $350,000 

• Evaluate the existing power line smart meter infrastructure in 
2011 that extend the minimum requirements and support the 
additional capabilities as well as the PPL proposed 
enhancements 

• Evaluate Smart Grid Integration over the period from 2011 to 
2014 that extend the communication infrastructure's capability 
to backhaul AMI/Smart Grid data more effectively 

• Consider additional or new smart meter infrastructure 
equipment to enhance data capture and accommodate new 
end use devices 

• Continually evaluate the next generation of AMI technologies 
for applicability at PPL. 

• Periodically report results and potential implementation plans 
to the Commission. 

• Effectively manage obsolescence of existing smart meter 
infrastructure 

• Positions PPL eiectric for additional capabilities including 
Smart Grid related applications and operations 

• Improves efficiency in backhauling advanced meter data, 
• Avoids an investment of $380 to $450 million to deploy a new 

smart meter system and meters resulting in lower cost 
recovery from customers. 

• If the evaluations result in recommendations to implement 
technologies that improve system performance, the potential 
cost to deploy is estimated at $4,560,400. 

3-11 



PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

Service Limiting/Service Extending 
• PPL Electric wil! conduct a pilot to deploy this enhanced 

capability at 500 customer accounts from 2013 through 2014. 
This pilot will enable PPL Electric to evaluate the effectiveness 
and potential benefits of this capability for payment troubled 
customers, while addressing the public policy issues dealing 
with Commission regulations. 

• $220,000 

• Establish pilot objectives 
• Deploy at 500 selected customer locations 
• Purchase and installation of meter hardware with an integrated 

disconnect and service extending feature 
• Develop/implement required software and IT programming 

changes 
• Evaluate pilot results 
• Development of recommendations for implementation 
• Periodically report results and a proposed implementation 

plan. 

• Maintain service to and reduce revenue loss from customers 
with an inability to pay their bills 

• Improves customer payment behavior resulting in lower 
service termination and revenue loss 

• Provides basic current (amperage) levels for essential loads to 
keep customers in service from April 1 s t to November 30th 
resulting in a lower revenue loss 

• Lowers costs by reducing the need to dispatch personnel to 
disconnect and reconnect because the customer possesses 
the control to disconnect/reconnect themselves safely when 
the current threshold is exceeded. 

• If the pilot is successful and approval is provided by the 
Commission, implementation will occur beyond the 5 year 
plan. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

Pre-pay Metering 
• PPL Electric will conduct a pilot in 2013 that will be offered to 

500 residential customers. The program will be non
discriminatory and promoted as an energy conservation 
initiative similar to programs at Salt River Project and 
Brunswick EMC. These companies have demonstrated that . 
customers become much more aware of their electric 
consumption if they experienced the actual purchase in near 
real time. Through the planning and pilot implementation the 
Company will also assure that public policy issues dealing with 
Commission regulations are addressed. 

• $240,000 

• Establish pilot objectives 
• Invite 500 customer to participate in pilot 
• Purchase and installation of meter hardware with an integrated 

disconnect and in-home display 
• Develop/implement required software and IT programming 

changes 
• Evaluate pilot results 
• Development pf recommendations for implementation 
• Periodically report results and a proposed implementation 

plan. 

• Contributes to reduction in the customer's energy consumption 
• Enables customers to effectively learn how to manage their 

electric energy payments 
• Enhances customer payment behavior 
• Reduces the need to dispatch personnel to disconnect and 

reconnect because the customer possesses the control to 
disconnect/reconnect themselves safely when payment credits 
expire/recharged. 

• If the pilot is successful, PPL Electric expects to offer an opt-in 
program to all customers with an expected enrollment of 
10,000 customers in 2014. The cost to implement this 
program is estimated at $3,162,000. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

Momentary Outage Monitoring 
• PPL Electric plans to conduct a pilot in 2011 to further refine 

the use of momentary interruption (blink count) information to 
determine how blink information can be provided proactively. 
This would be accomplished through the aggregation of blink 
count data in a meaningful way to aid in determining the 
approximate date, time, and location ofthe device that 
operated. 

• $240,000 

• Develop and enhance business processes that actively review 
customer blink information 

• Determine the most likely time and location of a momentary 
operation 

• Ascertain how the customer blink information can be 
incorporated into PPL Electric's outage management system 
to refine PPL Electric's outage detection analysis and post 
outage restoration 

• Assure that automation of the processes is implemented for 
ease of application of the information for all business users. 

• Develop/implement required software and IT programming 
changes 

• Evaluate the results 
• Development of recommendations for potential implementation 
• Report results and implementation plan to the Commission 
• Enables proactive messaging to Company engineers when the 

blink counts reach a specific threshold limit 
• Alerts the engineer that an issue may be occurring at the 

customer location or the feeder servicing that customer or 
group of customers 

• Enables engineers to take action to begin their investigation 
and contact the customer(s) to query if they are experiencing 
any issues as well as informing them that PPL is working on it 

• Identifies and resolves device issues which have frequent 
momentary operations 

• Improves customer satisfaction of customers who experienced 
significant numbers of momentary interruptions. 

• If the pilot is successful, implementation of proactive 
momentary outage capture will result in an estimated cost of 
$100,000 in the 2012 to 2013 period. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(6) 
Ability to monitor voltage at each meters and report data in a manner that allows 

an EDC to react to the information 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• In 2010, PPL Electric will implement an enhancement that 
applies more precise voltage, current and relational phase 
angle information from the Company's large power meters for 
diagnosing meter and service issues. 

• The pilot will be conducted in 2011 to further the 
measurement, collection and analysis of voltage information to 
enhance PPL Electric's distribution system reliability using the 
power line AMI system. In 2010, the company will begin 
preparing for the pilot by evaluating their voltage requirements 
and needs. 

• Large power meter information enhancement - $100,000 
• PLC based pilot-$100,000 

• Determine the feasibility of gathering this new information by 
performing an impact analysis on the AMI to ensure there are 
no performance issues 

• Export the data collected into a meter data management 
system to provides a facility for engineers to access and apply 
the data in business applications 

• Develop/implement required software and IT programming 
changes 

• Establish implementation plan 
• Reporting results and implementation plans to the 

Commission. 

• Application of voltage profiling information at a customer, 
transformer and circuit level will provide information on the 
health of an entire circuit 

• Use of this information will alert PPL to customer voltage 
problems, thereby increasing customer satisfaction by 
correcting voltage issues on a proactive basis 

• Measurement, collection and analysis of voltage information 
will enable improved voltage control 

• Applications of voltage, current and relational phase angles 
information will proactively aid identification of defective 
metering equipment to avoid revenue loss 

• Wiil provide pertinent information to a smart grid strategy that 
will enable PPL Electric to reduce voltage when needed to 
maintain distribution system reliability 

• Will provide a framework for an accurate operational model, 
which will provide faster customer restoration, and more 
efficient system utilization. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

Potential Implementation If the PLC based pilot is successful, it is expected that 
implementation will occur in 2012 at an estimated cost of 
$125,000. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(7) 
Ability to remotely reprogram the meter 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will be evaluating ways to continue refining the 
power line smart meter infrastructure's remote programming 
capabilities. These evaluations are associated with the work 
described in Section 6C(5). 

• The costs to complete these evaluations are included in 
Section 6C(5). 

• Demonstrate enhanced ability to reprogram meters 
• Upgrade the system's equipment firmware to improve 

performance 
• Consider potential equipment hardware upgrades to 

accommodate enhanced functionality. 
• Reporting results and implementation plans to the 

Commission. 

• Benefits are similar to that described in Section 6C(5). 

• Embedded in that described in Section 6C(5). 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(8) 
Ability to communicate outages and restorations 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric wiil define roadmaps and conduct a pilot to 
further enhance use ofthe existing AMI's capabilities in 2010. 

• The objective of the pilot will be to determine the system-wide 
feasibility of using the power line system for proactive meter 
outage detection forthe purpose of distribution system health 
checks and active outage detection. 

• $100,000 

• Establish pilot objectives 
• Demonstrate improvement in the accuracy of existing pings 

through the investigation and mediation of performance 
issues 

• Optimize ping services to more actively assess outage 
conditions and dispatch personnel where required 

• Reporting results and implementation plan to the 
Commission. 

• Implements proactive pinging of customers' meters to 
determine their outage status will help reduce outage times 
for customers, specifically for smaller outages, or outages 
where a customer would not normally report that they are out 
of service 

• Ability to know outage types and locations will more quickly 
allow PPL Electric to report that information to customers who 
do call in 

• Will provide a framework for more quickly performing 
proactive outage notification feature in the future for 
customers to elect that option. 

• If the pilot is successful, it is expected that implementation will 
occur in 2011 at an estimated cost of $$170,000. This cost 
has increased due to higher than expected vendor costs. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(9) 
Ability to support net metering of customer generators 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will pilot, in 2010, the functionality and 
performance ofthe new bidirectional meters in our 
infrastructure that measure energy flow at the PPL Electric 
point of contact. The pilot will consist of using 400 bidirectional 
meters in the power line smart meter system that will provide 
net energy usage on an interval basis measuring delivered 
and received energy flowing to the PPL Electric grid. The pilot 
customers will be existing net metering customers with older 
vintage meters. In addition, there wil! be changes required to 
PPL Electric's MDMS and billing system to accept delivered 
and received energy usage. 

• $238,600 

• Identify approximately 400 existing net metering customers 
and replace their meter to the new standard power line meter 

• Meter hardware and installation 
• Develop/implement required software and IT programming 

changes for the AMI, MDMS and the Company's billing system 
• Evaluate pilot results 
• Establish an implementation plan 
• Report results and implementation plan to the Commission. 

• Supports the functional operation and performance capabilities 
of the power line smart meter infrastructure and bi-directional 
meters 

• Meets the intent ofthe Commission's Net Metering tariffs 
• Provides a feasible and economical meter solution to monitor 

AEPS renewable energy requirements through measurement 
ofthe generation output of applicable generation sources. 

• Implementation will be required to fully support net metering 
for customers with generation installed. Implementation costs 
are estimated at $285,000 in 2011. This will not include 
installing new meters. Implementation will include required 
software changes to the Company's AMI, MDMS and billing 
systems. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(1) 
Bidirectional Data Communications 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• Perform evaluations using in-home displays with home area 
networks in coordination with the pilot referenced in section 
6C(4) 

• Estimated cost ofthis evaluation is embedded in costs outlined 
in Section 6C(4) 

• Establish pilot objectives, 
• Provide price and consumption information to the customer to 

aid in making energy efficient buying decisions 
• Demonstrate control of customer end use devices, 
• Evaluate bidirectional communications to these devices 
• Invite 500 customers to participate in the pilot 
• Provide the meter and home control/display hardware 

including any equipment installation 
• Develop/implement required software and IT programming 

changes 
• Evaluate pilot results and establish a potential implementation 

plan 
• Report results to the Commission. 
• Contributes to the reduction of energy consumption through 

"conservation smart" automated home controls 
• Provides the basic hardware foundation for special rate 

initiatives such as critical peak pricing 
• Enables customers to understand and control of consumption 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(2) 
Recording hourly usage data on at least an hourly basis 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• None to be performed because we meet this requirement with 
the existing power line and large power smart meter systems. 

• Not applicable. 

• Continue to deploy meters for new construction, upon 
customer request, and to replace damaged and defective 
meters. 

• 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(3) 
Provide customers with direct access to and use of price and consumption 

information 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• Perform evaluations using in-home displays with home area 
networks in coordination with the pilot referenced in section 
6C(4). 

• Another initiative is intended to evaluate and pilot various 
communication mediums. PPL Electric already provides 
electronic access to price and consumption information today 
via their website and through EDI transactions. However, the 
Company would like to experiment with enhancements that 
include alerts on price and/or consumption, as well as rate 
comparisons. These proposed pilot evaluations would include 
tests of communication channels such as near real-time email 
and text messages to customers. 

• J143.000. to evaluate and pilot various communications 
mediums 

• Evaluation of available technologies in 2010 
• pilot in 2011 of the followina: 

o Messaging to multiple communication channels 
o peploy rate comparison tool to provide customers with 

ability to compare rate options 
o Deployment of software and required licensing from 

chosen vendor 

• Customers will derive increased understanding and awareness 
of energy usage, which lead to better energy management. 

Deleted: $160,000 

Formatted: Not Highlight 

Formatted: Not Highlight 

Deleted: Implementation 

Formatted; Not Highlight 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(4) 
Provide customers wi th information on their hourly consumpt ion 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

• PPL Electric provides its customers with information on hourly 
consumption from its AMI. This data is provided on a daily 
basis to the PPL Electric meter data management system that 
enables customers to access their individual information on 
the web. 

• The Company understands that this information may not be in 
a format that is easily usable for certain customer applications. 
Thus, during the 30 month period, the Company plans to work 
with customers, EGSs and third parties to provide hourly 
consumption that is in clear and understandable formats. 

• The high level costs have not been quantified presently and 
will be provided through the periodic reviews with the 
Commission during the 30 month grace period. 

• To be determined and reported back to the Commission staff 
within the 30 month grace period 

• To be determined and reported back to the Commission staff 
within the 30 month grace period 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B{5) 
Enabling TOU and RTP Programs 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

In 2010, conduct a perfonnance evaluation with the 
Company's AMI to determine the feasibility of collecting and 
delivering 15-minute data at a high success rate for RTP billing 
for large power customers greater than 500 KW in demand. 
This evaluation will be conducted in coordination with 
Evaluation #1 discussed in Section 6C(2), Due to billing 
system limitations for real-time pricing. PPL Electric 
determined that it was most cost effective to read the 
accounts with greater than 500 kW demand with the 
large power meter wireless system. This amounted to 
320 accounts and was completed in 2010 outside of the 
Plan. 

We expect modest investments may be incurred over the 30 
month period to potentially enhance TOU and hourly data 
delivery through pilot installations of meters with additional 
storage. This will allow the company to evaluate the collection 
and capture of historical data for billing and presentation 
purposes. This evaluation will be conducted in 2012 in 
coordination with ihe pilot referenced in Section 6C(3). 
^Estimated cost of the historical data collection evaluation is 
embedded in }hQ_ costs outlined in Section 6C(3J 

Plans are as discussed in Sections 6C(2) and 6C{3) 

As outlined in Sections 6C(2) and 6C(3). 

Deleted; Evaluation #2 

Deleted: <#>Estimated cost of the 
15-minute data collection is 
embedded in the Evaluation #1 costs 
outlined in Section 6C(2)U 

Deleted; Evaluation #2 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6B(6) 
Supporting the automatic control ofthe customer's electric consumption 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will be conducting a pilot to further extend the 
benefits ofthe currently deployed AMI to demonstrate how it 
meets this minimum requirement. This will be accomplished 
hy instal l ing load nnntrn l H f i v i n f i s ^ i r nnndi t inn inn,syRtRms and 

water heaters. The pilot is expected to be started in 2010 and 
completed in 2011. 

• .$507,200 

• Establish pilot objectives 
• Invite 500 customers to participate in the pilot 
• Purchase and install load control devices 
• Develop/implement required software and IT programming 

changes and licensing 
• Evaluate pilot results 
• Establish potential implementation plan 
• Report results and proposed implementation plan to the 

Commission 

• Allows customer to take advantage of TOU rate options 
• Enables customers to shed load during periods of peak pricing 
• Provides capability for PPL Electric to shed load during 

emergency load reduction events called by PJM to maintain 
system reliability 

• pan supplement PPL Electric peak reduction requirements 
mandated by theAct 129 EE&C Plan. 

• If the pilot is successful, then a potential deployment with an 
anticipated 5,000 customer enrollment annually may result in 
total estimated implementation cost of,$7.772.5Q0 from 2011-
2014. 

.,,---] Deleted: on various customer 
equipment that include heating, 
ventilation and 

Deleted: syslems, 

Deleted; and other appliances in the 
premise 

- f Deleted; $436.000 

' f Formatted: Not Highlight 

- - - { Formatted: Not Highlight 

• - - j Deleted: $4,200,000 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C{1) 
Abi l i ty to remotely disconnect and reconnect 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will conduct a remote disconnection/reconnection 
pilot in 2011 to connect and disconnect premises where 
frequent move in/move outs occur in its service territory. The 
pilot would enable "hard" blocking of all accounts in the pilot, 
excluding terminations for non-payment. 

• $210,000 

• Establish pilot objectives 
• Invite 500 customers to participate in the pilot 
• Purchase of meter hardware and installation 
• Develop/implement required software and IT programming 

changes and licensing 
• Evaluate pilot results 
• Establish potential implementation plan 
• Report results and proposed implementation plan to the 

Commission 

• Contributes to the reduction in consumption on inactive meters 
• Eliminates need to dispatch personnel to disconnect and 

reconnect 
• Provides ability to comply with Commission regulations in 

normal connect/disconnect situations 
• Provides ability to enable cold load pickup resulting from 

emergency load reductions or in large storm restoration effort 
• Automates the process for completing connects and 

disconnects 
• Has the potential to support emergency load reductions as 

directed by PJM and/or PPL Electric's Systems Operations 
especially where automatic switching is not available. 

• If the pilot is successful, then a potential deployment to an 
estimated 50000 customer locations from 2012 - 2014 may 
result in total estimated implementation cost of $13,225,000, 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(2) 
Abi l i ty to provide 15-minute or shorter interval data 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

A-Dilfltwj[l be conducted in 2QlQ-to consistently provide 15-
minute interval data in the power line smart meter 
infrastructure using installed meters that have the capability lo 
be configured for 15-minute data collection atthejsmall 
commercial customer level, in addition, a scalability test will 
b£_cnmni£ted to determine if PPL EU's power line system can 
handle madino 15-minute data from all small commercial 
accounts wiihout sigaificanLiDMeatmenLintQ the pQwer-Lms 
system. 

£134.00(1 

o Remote reconfiguration of installed newer smart 
meters from 60 minute to 15-minute collection 

o Scalability test 
o Evaluate pilot results 
o Development of recommendations 
o Report results and an implementation plan to the 

Commission. 

Demonstrate how PPL,Electric tested enhancements will meet 
the needs of customers, third party aggregators and EGS's for 
interval data of 15-minutes or less 
Allows customers to improve their ability to shop for a 
generation supplier with more precise load data. 

If the scalability test fails, PPL EU will need to determine how 
to proceed with providing 15-minute interval data to small 
commercial customers after customer requests for 15-minute 
data reach a certain thresholtl 

Deleted: Evaluation #1 is to 
complete a performance evaluation in 
2010 to monitor the approximately 
600 Rate Schedule GS-3 accounts 
wilh greater than 500KW in demand 
to determine fhe power line AMI's 
ability to deliver 15-minule interval 
data consistently and at a high 
success rate for real-time pricing. 

De le ted : Evaluation #2 

( D e l e t e d : 2012 

Deleted: residential and 

De le ted : Evaluation #1 - $65,00011 
Evaluation #2 - $35,000 

Deleted: <tf Evaluation tfl :U 
<#>Remolely reconfiguring the 
meters from 60 minute to 15-minute 
interval data collection^ 
<#>Evaluate pilot resultsT] 
<#>Development of 
cecommendafonsH 
<#>Report results and an 
implementation plan to the 
Com mission.1| 
Evaluation #2; 

I Fo rmat ted : Bullets and Numbering 

Deleted: <#>lf Evaluation #1 cannot 
meet the pilot objectives, then large 
power meters will be deployed. The 
estimated cost to complele this 
deployment is $990,000, which 
includes:U 
<ff>Meter hardware and installation 
ior a lolalot $510,000 H 
Ongoing telecommunication costs of 
$120,000 per year. 

Fo rma t ted : Bullets and Numbering 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C{3) 
On board meter storage of meter data 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• A pilot will be conducted beginning in 2011 and concluding in 
2012 to test the ability to acquire any or all of those 30 days of 
data and revalidate it in the meter data management 
system(MDMS). 

• $130,000 

• Implement software application changes and upgrades to the 
smart meter infrastructure and the MDMS 

• Implement changes to business process for validation, editing 
and estimation of billing and presentation data 

• Develop/implement required Company software and IT 
programming changes 

• Evaluate pilot results 
• Development of a potential implementation plan 
• Report results and proposed implementation plan to the 

Commission. 

• Tests the operation and performance ofthe meters' extended 
memory capabilities 

• Demonstrates the ability to support the on-board storage 
capability 

• Provides the ability to re-acquire lost data for more accurate 
billing information and data presentment 

• None planned except for deploying normally purchased new 
meters to meet this requirement going forward in the smart 
meter plan. This plan will provide smart meters for new 
construction, customer requests, and replacement of damaged 
and defective meters. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(4) 
Open standards and protocols that comply wi th nationally recognized non

proprietary standards 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• Conduct a home area network pilot trial^eginning in 2010 and 
concluding in 2011 to develop the appropriate technology that 
meets customer requirements and expectations. JEhe pilot will 
incorporate IEEE 802.11 compliant wimlfiss loca! area network 
fWLANl nommunicatinns. 

. $305,500 

• Establish pilot objectives 
• Provide price and consumption information to the customer to 

aid in making energy efficient buying decisions 
• .Evaluate bidirectional communications to the end use devices 
• Invite 500 customers to participate in the pilot 
• Provide the meter and homejdjspjay hardware including any 

equipment installation 
• Develop/implement any required software and IT programming 

changes 
• Evaluate pilot results 
• Development of a potential implementation plan 
• Report results and proposed implementation plan to the 

Commission 

• Contributes to the reduction of energy consumption through 
"conservation smart" automated home controls 

• Provides the basic hardware foundation for special rate 
initiatives such as critical peak pricing 

• Enables the customer to understand and control their energy 
consumption. 

• If the pilot is successful, then a potential annual deployment to 
an anticipated 10,000 customer enrollment from 2012 - 2014 
may result in a total estimated implementation cost 
0^3,965,000. 

Deleted: incorporating IEEE 
802.15.4 compliant Zigbee 
communications 

Deleted: 410,000 

Deleted: <#>Enable potential to 
control customer end use devices!! 

Dele ted: control/ 

Dele ted: $6,000,000 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

General Obsolescence and Upgrade Issues 
• Over the next 5 years. PPL Electric will conduct technological 

and economic evaluations that can enhance the performance 
ofthe existing AMI components as well as on next generation 
smart meter system technologies and Smart Grid integration 
over the next five years. These evaluations will consider 
obsolescence ofthe communications infrastructure equipment 
and meters, replacement with new technology that enable PPL 
Electric to extend the minimum requirements and support the 
additional capabilities. 

• $350,000 

• Evaluate the existing power line smart meter infrastructure in 
2011 that extend the minimum requirements and support the 
additional capabilities as well as the PPL proposed 
enhancements 

• Evaluate Smart Grid Integration over the period from 2011 lo 
2014 that extend the communication infrastructure's capability 
to backhaul AMI/Smart Grid data more effectively 

• Consider additional or new smart meter infrastructure 
equipment to enhance data capture and accommodate new 
end use devices 

• Continually evaluate the next generation of AMI technologies 
for applicability at PPL. 

• Periodically report results and potential implementation plans 
to the Commission. 

• Effectively manage obsolescence of existing smart meter 
infrastructure 

• Positions PPL electric for additional capabilities including 
Smart Grid related applications and operations 

• Improves efficiency in backhauling advanced meter data, 
• Avoids an investment of $380 to $450 million to deploy a new 

smart meter system and meters resulting in lower cost 
recovery from customers. 

• If the evaluations result in recommendations to implement 
technologies that improve system performance, the potential 
cost to deploy is estimated atJE4,560,400. Deleted: $9,660,400 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C{5) 
Abil i ty to upgrade these minimum capabilit ies as technology advances and 

becomes economical ly feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

Service Limiting/Service Extending 
• PPL Electric will conduct a pilot to deploy this enhanced 

capability at 500 customer accounts from 2013 through 2014. 
This pilot will enable PPL Electric to evaluate the effectiveness 
and potential benefits of this capability for payment troubled 
customers, while addressing the public policy issues dealing 
with Commission regulations. 

• $220,000 

• Establish pilot objectives 
• Deploy at 500 selected customer locations 
• Purchase and installation of meter hardware with an integrated 

disconnect and service extending feature 
• Develop/implement required software and IT programming 

changes 
• Evaluate pilot results 
• Development of recommendations for implementation 
• Periodically report results and a proposed implementation 

plan. 

• Maintain service to and reduce revenue loss from customers 
with an inability to pay their bills 

• Improves customer payment behavior resulting in lower 
service termination and revenue loss 

• Provides basic current (amperage) levels for essential loads to 
keep customers in service from April I5 ' to November 30th 
resulting in a lower revenue loss 

• Lowers costs by reducing the need to dispatch personnel to 
disconnect and reconnect because the customer possesses 
the control to disconnect/reconnect themselves safely when 
the current threshold is exceeded. 

• If the pilot is successful and approval is provided by the 
Commission, implementation will occur beyond the 5 year 
plan. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

Pre-pay Metering 
• PPL Electric will conduct a pilot in 2013 that will be offered to 

500 residential customers. The program will be non
discriminatory and promoted as an energy conservation 
initiative similar to programs at Salt River Project and 
Brunswick EMC. These companies have demonstrated that 
customers become much more aware of their electric 
consumption if they experienced the actual purchase in near 
real time. Through the planning and pilot implementation the 
Company will also assure that public policy issues dealing with 
Commission requlations are addressed. 

• $240,000 

• Establish pilot objectives 
• Invite 500 customer to participate in pilot 
• Purchase and installation of meter hardware with an integrated 

disconnect and in-home display 
• Develop/implement required software and IT programming 

changes 
• Evaluate pilot results 
• Development of recommendations for implementation 
• Periodically report results and a proposed implementation 

plan. 

• Contributes to reduction in the customer's energy consumption 
• Enables customers to effectively learn how to manage their 

electric energy payments 
• Enhances customer payment behavior 
• Reduces the need to dispatch personnel to disconnect and 

reconnect because the customer possesses the control to 
disconnect/reconnect themselves safely when payment credits 
expire/recharged. 

• If the pilot is successful, PPL Electric expects to offer an opt-in 
program to all customers with an expected enrollment of 
10,000 customers in 2014. The cost to implement this 
program is estimated at $3,162,000. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

Momentary Outage Monitoring 
• PPL Electric plans to conduct a pilot in 2011 to further refine 

the use of momentary interruption {blink count) information to 
determine how blink information can be provided proactively. 
This would be accomplished through the aggregation of blink 
count data in a meaningful way to aid in determining the 
approximate date, time, and location ofthe device that 
operated. 

• $240,000 

• Develop and enhance business processes that actively review 
customer blink information 

• Determine the most likely lime and location of a momentary 
operation 

• Ascertain how the customer blink information can be 
incorporated into PPL Electric's outage management system 
to refine PPL Electric's outage detection analysis and post 
outage restoration 

• Assure that automation ofthe processes is implemented for 
ease of application of the information for all business users. 

• Develop/implement required software and IT programming 
changes 

• Evaluate the results 
• Development of recommendations for potential implementation 
• Report results and implementation plan to the Commission 
• Enables proactive messaging to Company engineers when the 

blink counts reach a specific threshold limit 
• Alerts the engineer that an issue may be occurring at the 

customer location or the feeder servicing that customer or 
group of customers 

• Enables engineers to take action to begin their investigation 
and contact the customers) to query if they are experiencing 
any issues as well as informing them that PPL is working on it 

• Identifies and resolves device issues which have frequent 
momentary operations 

• Improves cusfomer satisfaction of customers who experienced 
significant numbers of momentary interruptions. 

• If the pilot is successful, implementation of proactive 
momentary outage capture will result in an estimated cost of 
$100,000 in the 2012 to 2013 period. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(5) 
Ability to upgrade these minimum capabilities as technology advances and 

becomes economically feasible 

Dele ted : PilotiEvaluation 

o. . , 

• 

• 

• 

• 

Deleted: Feeder Meters^ 
<#>PPL Electric will be installing 
feeder meters as pari of a pilot 
pragram to track real worid benefits. 
This pilot will be conducted in two 
phases on both ofthe PPL Electric 
AMI systems. If 

<#>ln 2011, a total of 5 feeders with 
20 meters on each feeder will be 
installed and be read using the 
wireless large power AMI.fl 
Then, in 2011 a similar pilot will be 
conducted using the power line 
carrier based AMI, 

Dele ted: Estimated Cost of 
Pilot/Evaluation 

Deleted: $600,000 ($300,000 for 
each pilot) 

De le ted : Pilot/Evaluation Plan 

Deleted: <#>Detemiine the optimal 
system to backhaul the data to a 
central database^ 
<#>Evaluate the application of fhe 
data for smart grid based applicationsH 
<#>Establish an implementation plan 
lhat optimizes operational efficiency 
and reliability of service to customers.!! 
<#>Purcliase and installation of meter 
hardwareK 
<ff>0evelop/implement required 
software and IT programming 
changeslf 
<#>Evaluate resultsU 
<#>Development of 
recommendations for potential 
implementationlf 
Report results and proposed 
implementation plan to trie 
Commission 

Deleted: High Level Benefits 

Dele ted: <#>Significantly reduce the 
need to install recording voltmeters at 
cuslomer locations and along a 
feederlf 
<ff>Results in reduced dispatch of 
personnel to install and remove trie 
voltmetersTf 
<#>Provides momentary blink count 
information over a wider circuit area 
in concert with premise level metering 
to more accurately pinpoint the 
electrical distribution hot spotslf 
<#>Provides sensor information for 
distribution automation and smart grid 
processes and applicalionsH 
Enables identification of potent[ [ i ] 

De le ted: Potential Implementation 

De le ted ; If the pilol is successful, 
deployment of feeder meters on the 
remaining 1090 feeders will result in 
an estimated cost of $43,600,000 
over a 4 year period witli $6,000,000 
and $10,000,000 expended in J ^ r|T 
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PPL Electric Utilit ies Smart Meter Plan Pilot/Evaluation 

6C(6) 
Abi l i ty to monitor voltage at each meters and report data in a manner that allows 

an EDC to react to the information 

Pilot/Evaluation In 2010, PPL Electric will implement an enhancement that 
applies more precise voltage, current and relational phase 
angle information from the Company's large power meters for 
diagnosing meter and service issues. 
The pilot will be conducted in 2011 to further the 
measurement, collection and analysis of voltage information to 
enhance PPL Electric's distribution system reliability using the 
power line AMI system. In 2010, the company wJiLbegiD 
nreparina for the pilot by evaluating their vojlaga renuirfimfints 
and needs. 

Estimated Cost of 
Pilot/Evaluation 

Large power meter information enhancement - $100,000 
PLC based pilot-$100,000 

Pilot/Evaluation Plan Determine the feasibility of gathering this new information by 
performing an impact analysis on the AMI to ensure there are 
no performance issues 
Export the data collected into a meter data management 
system to provides a facility for engineers to access and apply 
the data in business applications 
Develop/implement required software and IT programming 
changes 
Establish implementation plan 
Reporting results and implementation plans to the 
Commission. 

High Level Benefits Application of voltage profiling information at a customer, 
transformer and circuit level will provide information on the 
health of an entire circuit 
Use ofthis information will alert PPL to customer voltage 
problems, thereby increasing customer satisfaction by 
correcting voltage issues on a proactive basis 
Measurement, collection and analysis of voltage information 
will enable improved voltage control 
Applications of voltage, current and relational phase angles 
information will proactively aid identification of defective 
metering equipment to avoid revenue loss 
Will provide pertinent information to a smart grid strategy that 
will enable PPL Electric to reduce voltage when needed to 
maintain distribution system reliability 
Will provide a framework for an accurate operational model, 
which will provide faster customer restoration, and more 
efficient system utilization. _ _ _ ^ 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

Potential Implementation If the PLC based pilot is successful, it is expected that 
implementation will occur in 2012 at an estimated cost of 
$125,000. 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(7) 
Ability to remotely reprogram the meter 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will be evaluating ways to continue refining the 
power line smart meter infrastructure's remote programming 
capabilities. These evaluations are associated with the work 
described in Section 6C(5). 

• The costs to complete these evaluations are included in 
Section 6C(5). 

• Demonstrate enhanced ability to reprogram meters 
• Upgrade the system's equipment firmware to improve 

performance 
• Consider potential equipment hardware upgrades to 

accommodate enhanced functionality. 
• Reporting results and implementation plans to the 

Commission. 

• Benefits are similar to that described in Section 6C(5). 

• Embedded in lhat described in Section 6C{5). 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(8) 
Abi l i ty to communicate outages and restorations 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

Pilot/Evaluation Plan 

High Level Benefits 

Potential Implementation 

• PPL Electric will define roadmaps and conduct a pilot to 
further enhance use ofthe existing AMI's capabilities in 2010. 

• The objective of the pilot will be to determine the system-wide 
feasibility of using the power line system for proactive meter 
outage detection for the purpose of distribution system health 
checks and active outage detection. 

• $100,000 

• Establish pilot objectives 
• Demonstrate improvement in the accuracy of existing pings 

through the investigation and mediation of performance 
issues 

• pptimize ping services to more actively assess outage 
conditions and dispatch personnel where required 

• Reporting results and implementation plan to the 
Commission. 

• Implements proactive pinging of customers' meters to 
determine their outage status will help reduce outage times 
for customers, specifically for smaller outages, or outages 
where a customer would not normally report lhat they are out 
of service 

• Ability to know outage types and locations will more quickly 
allow PPL Electric to report that information to customers who 
do call in 

• Will provide a framework for more quickly performing 
proactive outage notification feature in the future for 
customers to elect that option. 

• If the pilot is successful, it is expected that implementation will 
occur in 7011 at an ftstimated cost of SS170.000. This cost 
tias-incmaseiLdueJQ_hiqti£r than exoected vendor costs. 

Deleted: <#>Modify ihe Company 
outage managemeni system to 
proactively 'ping'" customers' meters 
for service healthl] 

-{ Deleted: 115.000 
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PPL Electric Utilities Smart Meter Plan Pilot/Evaluation 

6C(9) 
Abil i ty to support net metering of customer generators 

Pilot/Evaluation 

Estimated Cost of 
Pilot/Evaluation 

PiloUEvaluation Plan 

High Level Benefits 

Potential Implementation 

PPL Electric will pilot, in 2010, the functionality and 
performance ofthe new bidirectional meters in our 
infrastructure that measure energy flow at the PPL Electric 
point of contact,The pilot will consist of usingAQQ. bidirectional 
meters in the power line smart meter system that will provide 
net enerqv usaae on an interval basis measjiripg, delivered 
and received energy flowing to the PPL Eleclric grid.JIhslDJJflt 
customers will bf? existing net meterino customers with older 
vintage meters. In addition, there will be change^ reouired to 
PPL Electric'siiMDM.S and billing svstem to accept delivered 
and received enfirgy nsaqR 

$238.600 

identify approximately 400 existino net metering customers 
and replace-thfiiuneter to tbejiew standard power line meter 
Meter hardware and installation 
Develop/implement required software and IT programming 
changes for the AMI, MDMS and the Company's billina svstem 
Evaluate pilot results 
Establish an implementation plan 
Report results and implementation plan to the Commission. 

Supports the functional operation and performance capabilities 
of the power line smart meter infrastructure and bi-directional 
meters 
Meets the inteni ofthe Commission's Net Metering tariffs 
Provides a feasible and economical meter solution to monitor 
AEPS renewable energy requirements through measurement 
of the generation output of applicable generation sources. 

Jmplementation will ha rpguiredioJulbLSUDoort nel meterinq 
for customers with.oeneraliQDJpslalled. ImpiementattQO-COsfs 
are estimated at £285,000 in 2011. This will nnt include 
Installing new mfttprs ImplemRntation willjjiclude required 
software chanqes-to the-Comoaay's AMI, MDMS and billing 
systems. 

Deleted: and the output of the 
customer's generator. 

Deleted: 100 

Deleted: two channels of energy 
profile data measuring both 

Formatted: Font: 11 pt 

Formatted: Font: 11 pt 

{ Deleted: $234,000 

Deleted: Setection of 100 customer 
locations in existing and new net 
metering situations 

Deleted: If the pilot is successful, 
implementation of an estimated 500 
meters annually will result in an 
estimated cost of $125,000 per year. 
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CERTIFICATE OF SERVICE 

I hereby certify that a true and correct copy ofthe foregoing has been served upon the following 
persons, in the manner indicated, in accordance with the requirements of § 1.54 (relating to 
service by a participant). 

VIA E-MAIL AND FIRST CLASS MAIL 

James A. Mullins 
Tanya J. McCloskey 
Office of Consumer Advocate 
555 Walnut Street 
Forum Place, Sth Floor 
Hamsburg, PA 17101-1923 

Sharon Webb 
Office of Small Business Advocate 
Commerce Building 
300 North Second Street, Suite 1102 
Harrisburg, PA 17101 

Allison C. Kaster 
Office of Trial Staff 
Commonwealth Keystone Building 
400 North Street, 2nd Floor West 
PO Box 3265 
Harrisburg, PA 17105-3265 

Pamela C. Polacek 
Shelby A. Linton-Keddie 
Carl J. Zwick 
McNees, Wallace & Nurick 
100 Pine Street 
POBox 1166 
Harrisburg, PA 17108-1166 

Kurt E. Klapkowski 
PA Department of Environmental Protection 
400 Market Street, 9th Floor 
Harrisburg, PA 17101-2301 

Divesh Gupta 
Constellation Energy Group, Inc. 
111 Market Place 
Suite 500 
Baltimore, MD 21202 

Christopher A. Lewis 
Christopher R. Sharp 
Blank Rome LLP 
One Logan Square 
Philadelphia, PA 19103 

Harry S. Geller 
John C. Gerhard 
Julie George 
PA Utility Law Project 
118 Locust Street 
Harrisburg, PA 17101-1414 

Date: August 2, 2010 
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