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DIRECT TESTIMONY 1 

OF 2 

MICHAEL INNOCENZO 3 

I. INTRODUCTION AND PURPOSE OF TESTIMONY 4 

1.      Q. Please state your name and business address. 5 

A. My name is Michael Innocenzo.  My business address is PECO Energy Company, 6 

2301 Market Street, Philadelphia, PA 19103. 7 

2.      Q. By whom are you employed and in what capacity? 8 

A. I am employed by PECO Energy Company (“PECO” or the “Company”) as Senior 9 

Vice President, Operations. 10 

3.      Q. What are your duties and responsibilities in this position? 11 

A. I am responsible for leadership of PECO’s overall performance associated with 12 

operations, safety, service reliability, customer satisfaction and financial 13 

management.  14 

4.      Q. Please describe your educational background and your professional experience. 15 

A. I previously served as Vice President, Distribution System Operations and Smart 16 

Grid/Smart Meter, where I was responsible for the operation of the Company’s 17 

electric and natural gas distribution systems, as well as the design and deployment of 18 

the Smart Grid and Smart Meter system in PECO’s service territory.  Prior to that 19 

position, I served as the Director of Gas Operations, Quality Services and 20 

Performance Improvement.  I also served as a Regional Director in the Philadelphia, 21 
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Delaware and Chester County regions, as well as Regional Engineering Manager for 1 

Delaware and Chester Counties.  In addition, I was the Emergency Services 2 

Supervisor in Philadelphia Region and a Project Engineer in the Philadelphia and 3 

Montgomery County Divisions.  I received a bachelor’s degree in electrical 4 

engineering from Widener University and a master’s of business administration from 5 

Villanova University. 6 

5.      Q. Have you testified previously before this Commission or other regulatory or 7 

legislative bodies? 8 

A. Yes, on October 12, 2011, I testified before the Commission as part of its Special 9 

Electric Reliability Forum on Hurricane Irene.  I also provided testimony to the 10 

Senate Veterans Affairs and Emergency Preparedness and Consumer Protection and 11 

Professional Licensure Committees regarding the same hurricane.  In addition, on 12 

September 13, 2012, I testified before the Commission during an informal, 13 

informational hearing about meter overheating incidents relating to PECO’s advanced 14 

metering infrastructure (“AMI”) deployment. 15 

6.      Q. What is the purpose of your testimony? 16 

A. The purpose of my testimony is to provide an overview of the second phase (“Phase 17 

Two”) of PECO’s Smart Meter Technology Procurement and Installation Plan (the 18 

“Smart Meter Plan” or “Plan”) and is divided into five parts.  First, I describe PECO’s 19 

smart meter obligations under Act 129 of 2008 (“Act 129” or the “Act”).  Second, I 20 

discuss the key components of the Company’s proposed smart meter project.  Third, I 21 

summarize the mitigation actions taken by PECO during “Phase One” of the Smart 22 
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Meter Plan.  Fourth, I describe the Company’s proposed Smart Meter Universal 1 

Deployment Plan (“Universal Deployment Plan”).  Finally, I discuss PECO’s plans to 2 

address cyber security, data privacy and meter incident cost recovery issues. 3 

II. OVERVIEW OF ACT 129 SMART METER REQUIREMENTS 4 

7.      Q. Please describe Act 129’s smart meter requirements. 5 

A. Act 129 directed electric distribution companies (“EDCs”) to file with the 6 

Commission, by August 14, 2009, a smart meter technology procurement and 7 

installation plan.  66 Pa.C.S. § 2807(f).  Each EDC smart meter plan was to describe 8 

the smart meter technologies the EDC proposed to install in accordance with a 9 

depreciation schedule not to exceed 15 years and in response to customer requests 10 

and new construction.  Id.  The Act also required EDCs to make available to third 11 

parties direct meter access and electronic access to meter data, upon customer 12 

consent, and to offer a time-of-use (“TOU”) rate and real-time price plan to 13 

customers.  Id.  Additionally, the Act defined minimum smart meter technology 14 

capabilities and provided a mechanism for EDCs to fully recover all of their prudent 15 

and reasonable costs.  66 Pa.C.S. §§ 2807(f), (g).  16 

In June 2009, the Commission issued an Implementation Order:  (1) detailing plan 17 

filing requirements, including key milestones to be addressed; (2) establishing a 30-18 

month grace period following plan approval for the installation of a smart meter 19 

network; (3) describing the Commission’s expectations for smart meter capabilities; 20 

and (4) providing guidance on how EDCs may recover their smart meter program 21 
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costs.  See Smart Meter Procurement and Installation, Implementation Order, Docket 1 

No. M-2009-2092655 (Order entered June 24, 2009) (“Implementation Order”). 2 

8.      Q. Did PECO submit a smart meter plan in accordance with Act 129? 3 

A. Yes. On August 14, 2009, the Company filed a Petition for approval of its proposed 4 

Smart Meter Plan.  Various parties intervened in the ensuing proceeding and filed 5 

testimony addressing elements of the Smart Meter Plan.  On November 25, 2009, a 6 

Joint Petition for Partial Settlement was filed that resolved all issues in the proceeding 7 

except for the allocation and recovery of smart meter costs, which issues were 8 

reserved for the Commission to decide.  Under the terms of the Joint Petition for 9 

Partial Settlement, PECO made a number of commitments, including:  (1) a 10 

commitment to address customer research and education on smart meters in a 11 

separate filing; and (2) a commitment to conduct a series of stakeholder collaborative 12 

meetings to obtain input from interested parties on significant elements of smart 13 

meter procurement and implementation.  By its Order entered on May 6, 2010, the 14 

Commission approved the final Smart Meter Plan and decided outstanding issues not 15 

resolved by the settlement.  See Petition of PECO Energy Company for Approval of 16 

its Smart Meter Technology Procurement and Installation Plan, Docket No. M-2009-17 

2123944.  18 

9.      Q. Did the Company make a separate filing addressing customer research and 19 

education? 20 

A. Yes.  The Company filed its proposed Dynamic Pricing and Customer Acceptance 21 

Plan (the “Dynamic Pricing Plan”) on October 28, 2010, which described plans to 22 
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offer TOU rates as required by Act 129 and to test customer acceptance of those rates.  1 

See Petition of PECO Energy Company for Approval of its Initial Dynamic Pricing 2 

and Customer Acceptance Plan, Docket No. M-2009-2123944.  The Commission 3 

approved PECO’s final Plan by Order entered April 15, 2011.  In response to a 4 

Commission Order recommending that EDCs utilize an electric generation supplier 5 

(“EGS”) to satisfy their TOU requirement
1
, PECO filed a supplement to its Dynamic 6 

Pricing Plan on April 2, 2012.  See Petition of PECO Energy Company for Expedited 7 

Approval of its Dynamic Pricing Plan Vendor Selection and Dynamic Pricing Plan 8 

Supplement, Docket No. P-2012-2297304.  On September 13, 2012, the Commission 9 

approved the revised Dynamic Pricing Plan with certain modifications.  PECO is 10 

currently working with its selected EGS on implementation planning for its TOU 11 

service pursuant to its Commission-approved pilot program. 12 

10.      Q. Did PECO take any steps to mitigate the cost of its Smart Meter Plan? 13 

A. Yes, it did.  Concomitant with its filing for Commission approval of its proposed 14 

Smart Meter Plan, PECO also applied for, and was awarded, a $200 million Smart 15 

Grid Investment Grant (“SGIG”) from the Department of Energy (“DOE”) under the 16 

American Recovery and Reinvestment Act of 2009.  Of the total $200 million grant, 17 

approximately $140 million was designed to offset PECO’s initial smart meter 18 

deployment costs.  More specifically, in its approved Smart Meter Plan, the Company 19 

committed to use that component of its SGIG funding to:  (1) expand from 100,000 to 20 

600,000 the number of smart meters it would install during the initial phase of 21 

                                                 
1
  See Investigation of Pennsylvania’s Retail Electricity Market: Recommendations Regarding Upcoming Default 

Service Plans, Docket No. I-2011-2237952 (Order entered December 16, 2011), p. 47. 
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deployment; and (2) complete the universal deployment of smart meters within ten 1 

years of Plan approval, or five years sooner than Act 129 requires.  In addition, by 2 

accepting SGIG program funds, PECO is obligated to install 600,000 smart meters by 3 

the DOE-specified milestone date (i.e., April 2014).  4 

11.      Q. Please briefly describe the components of PECO’s approved Smart Meter Plan. 5 

A. As I will discuss in greater detail in Sections III and IV below, the Plan outlines a 6 

two-phase strategy for deploying smart meter technology throughout PECO’s service 7 

territory in accordance with the requirements of Act 129.  Phase One comprises the 8 

selection, testing and validation of the smart meter technology to be deployed; the 9 

deployment of the advanced metering infrastructure communication network; the 10 

initial deployment of 600,000 smart meters; and the development of a program to 11 

educate customers and implement initial dynamic pricing options.  Phase Two will 12 

substantially complete the deployment of smart meters across PECO’s service 13 

territory. 14 

III. COMPONENTS OF PECO’S SMART METER PROJECT 15 

12.      Q. Please describe the major components of PECO’s smart meter project. 16 

A. The major components of the project fall into five categories:  (1) the AMI System; 17 

(2) the Communications Network; (3) the Information Technology (“IT”) Systems; 18 

(4) the smart meters themselves; and (5) the Web Presentment Platform.   19 

 20 

 21 
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The AMI System 1 

The AMI Host is the master controller for the AMI System.  It is responsible for 2 

managing all communications and meter readings.  It is also responsible for ensuring 3 

that the system is secure and data are successfully transmitted to and from the smart 4 

meters. 5 

The AMI Network is the communications infrastructure that transports meter 6 

readings, data, and commands between the meters and the AMI Host.  The 7 

communications capabilities provided by this network will be bi-directional all the 8 

way to the meter and to the premises, which is not possible within PECO’s existing 9 

Automated Meter Reading (“AMR”) system. 10 

The Communications Network 11 

The Communications Network is comprised of:  (1) the Core Foundation Network, 12 

which is a higher capacity transport system from the AMI Network to the AMI Host; 13 

and (2) additional communications solutions that bridge the AMI Network and the 14 

Core Foundation network when necessary. 15 

The IT Systems 16 

The Meter Data Management System (“MDMS”) is responsible for processing and 17 

storing meter information, interval data, and events, and analyzing raw meter data.  It 18 

provides interfaces to other applications that require meter-related data.  The MDMS 19 

is also responsible for a process commonly called “VEE” – Validating, Editing and 20 
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Estimating – which is used to ensure that billing-quality meter data are delivered to 1 

the billing system.   2 

Middleware is a set of standard software components that manage the integration of 3 

the AMI Host with the MDMS and the integration of the MDMS with the “Back 4 

Office” Systems. 5 

System Integration is comprised of the professional services for analyzing, 6 

designing, building, testing and deploying each phase of the process of integrating the 7 

AMI Host, MDMS, Middleware and IT Back Office Systems.    8 

The Smart Meters 9 

Smart meters are the physical smart meter end points that are used to record and 10 

store interval usage data and events and communicate that information to the AMI 11 

Network.  PECO’s smart meters have the technological capabilities required by Act 12 

129 and the Implementation Order, including bi-directional communication and direct 13 

access to, and use of, price and consumption information. 14 

Web Presentment Platform 15 

The Web Presentment Platform enables customers to directly access their 16 

consumption and pricing data.  The web presentment solution will also enable the 17 

“Green Button” initiative which will allow customers to securely download their own 18 

easy-to-understand energy usage information when it is implemented. 19 

 20 
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IV. PHASE ONE OF PECO’S SMART METER PLAN 1 

13.      Q. What actions did the Company take to implement Phase One of the Smart Meter 2 

Plan? 3 

A. PECO has accomplished a variety of Phase One milestones, including:  (1) selecting a 4 

vendor for, and procuring, each of the smart meter project components described 5 

above; (2) testing those components; (3) deploying the AMI System, 6 

Communications Network, and IT Systems throughout the service territory before the 7 

end of the Commission’s grace period; and (4) beginning the initial deployment of the 8 

smart meter project by installing over 300,000 smart meters as of the date of this 9 

filing.  10 

14.      Q. Is there anything you would like to highlight regarding vendor selection? 11 

A. Yes.  While a thorough discussion is provided in Section 3 of the Universal 12 

Deployment Plan, I would like to briefly address vendor selection and procurement 13 

for the AMI Network and smart meters. 14 

PECO engaged in a careful and thorough process to select its AMI Network vendor.  15 

After an exhaustive information gathering effort, including a series of workshops with 16 

AMI vendors, PECO implemented a detailed Request for Proposals (“RFP”) and 17 

evaluated participating vendors using a variety of technical, commercial, risk and 18 

financial health criteria.  Many of the technical criteria were driven by Act 129 19 

requirements.  For example, Act 129 requires EDCs to furnish smart meters to 20 

customers at their request, regardless of whether that request is in accordance with the 21 

EDC’s meter deployment schedule.  Of the two possible types of AMI Networks 22 
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(mesh and point-to-point), the Company decided to procure and install a point-to-1 

point network that can better accommodate ad hoc requests for the installation of 2 

smart meters.  After considering three finalists from the RFP process, Sensus was 3 

selected as the preferred vendor to provide a point-to-point AMI Network, with the 4 

ability to accommodate individual customer requests for smart meters prior to full-5 

scale deployment in their areas. 6 

15.      Q. How were the smart meters procured? 7 

A. Although Sensus was selected as PECO’s AMI network vendor, PECO adopted a 8 

policy of trying to obtain more than one source of metering technology in order to 9 

mitigate possible supply risks.  Consistent with this procurement strategy, PECO 10 

tested four different suppliers’ meters (Sensus, Landis+Gyr (“L+G”), Elster 11 

Solutions, LLC, and General Electric) to identify meters that would be compatible 12 

with the Sensus AMI System and that could meet the functionality requirements of 13 

Act 129 and the Implementation Order.  After this testing was completed, PECO 14 

decided to obtain its first 600,000 smart meters from two sources, namely, Sensus and 15 

L+G.  However, the sourcing of smart meters has since changed because of the meter 16 

events described below and in Section 3.1.1 of the Universal Deployment Plan. 17 

16.      Q. How did PECO test the components of the smart meter project? 18 

A. The underlying technologies (AMI System, Communications Network, and IT 19 

Systems) were tested to ensure they could be successfully integrated and that they 20 

exhibited appropriate performance characteristics.  This was done through a sequence 21 

of acceptance tests of escalating rigor conducted in both urban and suburban test 22 
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environments.  These tests focused on ensuring the functionality of installation tools, 1 

deployment processes, system interfaces, billing procedures and meter accuracy. 2 

Although implementation and testing of these technologies was successful, it is 3 

important to note that several of these systems will continue to be modified, upgraded 4 

or enhanced as Phase One and Phase Two progress to completion.  5 

PECO began testing smart meters at its Berwyn Meter Shop in September 2010.  The 6 

Berwyn site includes an indoor laboratory for shop testing, first article testing and 7 

accuracy testing and an outdoor space for functional testing of the capabilities 8 

required by Act 129 (e.g., remote connection and disconnection).  In mid to late 2011, 9 

PECO expanded its accuracy and functionality testing by deploying a limited number 10 

of meters (150) in controlled suburban and urban test environments.  This testing has 11 

shown that the Company’s network and meter capabilities are meeting Act 129’s 12 

functional requirements.  Finally, from December 2011 through February 2012, 13 

PECO installed an additional 1,800 meters on customer and employee premises in 14 

order to test installation and billing processes, network performance and customer 15 

acceptance.  In addition, PECO participated in a “Performance Evaluation of Integral 16 

Disconnect Switches for Single-Phase Revenue Meters” hosted by the National 17 

Electric Energy Testing Research and Applications Center (“NEETRAC”) in May 18 

2010.  This testing is described in Section 3.1.2 of the Universal Deployment Plan. 19 

PECO is in the early stages of testing its Web Presentment Platform. 20 

 21 
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17.      Q. What did PECO do after successfully testing the underlying technologies and 1 

smart meters? 2 

A. In March of 2012, the Company began to install smart meters in greater numbers.  As 3 

the number of deployed meters increased in the spring and early summer of 2012, 4 

however, PECO experienced a number of meter events that began to raise safety 5 

concerns.   6 

18.      Q. What actions did the Company take in response to these meter events? 7 

A. Because customer and employee safety is a top priority for PECO, among other 8 

things, the Company temporarily suspended the installation of smart meters to 9 

additional customers and initiated testing by respected independent testing 10 

laboratories of vendors’ meters as part of its efforts to identify the cause(s) of the 11 

meter events and to assure the safety of the meters it would install in the future.  In 12 

that regard, PECO retained Underwriters’ Laboratory (“UL”) to test L+G meters and, 13 

based on that testing, UL concluded that L+G meters were safe for consumer use.  14 

Ultimately, the Company decided to replace all installed Sensus meters with L+G 15 

meters.  PECO resumed the installation of smart meters to new customers as of 16 

November 19, 2012, using L+G meters.  Even though Sensus meters are not currently 17 

being installed, Sensus remains a potential meter supplier subject to PECO’s 18 

independent testing requirements for any meter product.   19 

 20 
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19.      Q. Given the meter events you have described and PECO’s response to those 1 

events, when does PECO now project that the Phase One deployment will be 2 

completed? 3 

A. As of this filing, PECO has installed over 300,000 smart meters at customer premises.  4 

Notwithstanding the meter events that resulted in the temporary suspension of 5 

deployment and the replacement of existing Sensus smart meters, PECO expects to 6 

complete the installation of 600,000 smart meters by June 2013.  7 

20.      Q. Finally, have stakeholders been involved in the Phase One implementation? 8 

A. Yes.  Consistent with PECO’s practice and its commitments in the Settlement of its 9 

Phase One proceeding, the Company has managed a productive and robust 10 

stakeholder collaborative process.  To date, PECO has held fourteen collaborative 11 

meetings with stakeholders to review the overall progress of the Smart Meter Plan, 12 

discuss key issues, and share next steps.  Appendix B to the Universal Deployment 13 

Plan provides additional detail on each collaborative meeting.   14 

V. UNIVERSAL DEPLOYMENT 15 

21.      Q. In its original Smart Meter Plan, PECO proposed to complete the universal 16 

deployment of smart meters within ten years of the Commission’s approval of 17 

the plan.  Is the Company proposing any changes to that deployment timeframe? 18 

A. Yes.  PECO is proposing to substantially complete the deployment of smart meters 19 

across its entire service territory by the end of 2014.  To accomplish this acceleration, 20 
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the Company will procure and install approximately 1.2 million smart meters between 1 

the second quarter of 2013 and the end of 2014.   2 

22.      Q. Why is the Company proposing to accelerate its universal deployment of smart 3 

meters? 4 

A. The Company compared the costs and benefits of:  (1) deploying substantially all 5 

smart meters more or less proportionately over a ten-year deployment plan ending in 6 

2019, as had been proposed for Phase Two in PECO’s initial Smart Meter Plan; to (2) 7 

the costs and benefits of deploying substantially all smart meters by the end of 2014.  8 

The 2014 end date is significant to the cost-benefit analysis for reasons I will explain 9 

later.  The results of PECO’s cost-benefit comparison are set forth in PECO Exhibit 10 

MJT-1,
2
 which is sponsored by Mr. Trzaska and explained in Mr. Trzaska’s direct 11 

testimony (PECO Statement No. 2).  That analysis shows that deploying substantially 12 

all smart meters by the end of 2014 will provide a net present value benefit to 13 

customers vis-a-vis the 2019 deployment scenario of approximately $58 million when 14 

costs and benefits are discounted to 2012. 15 

By way of background, it is important to note that, by the end of the grace period, 16 

PECO had made substantially all of the investments in its AMI System, 17 

Communications Network and IT Systems that are necessary to support smart meter 18 

functions and, in fact, as I previously noted, over 300,000 smart meters are already in 19 

place at customers’ premises.  Accordingly, the analysis of alternative Phase Two 20 

deployment plans focused on the costs and benefits of installing approximately 1.2 21 

                                                 
2
  The cost-benefit analysis set forth in PECO Exhibit MJT-1 is also provided as Appendix C to the Universal 

Deployment Plan. 
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million smart meters at customers’ premises sooner (by the end of 2014) rather than 1 

later (by the end of 2019).  Stated another way, over 50% of the investment for the 2 

smart meter project will have been made by the end of Phase One, and the additional 3 

investment, consisting largely of the smart meters themselves, is the last major 4 

element of the project needed to bring fully functioning smart meter capabilities to all 5 

of PECO’s customers.  6 

As shown on PECO Exhibit MJT-1, the single largest benefit to customers from early 7 

deployment is to enable PECO to cease paying fees to L+G for services that company 8 

is providing to operate PECO’s existing AMR system.  The second largest benefit is 9 

derived from the lower costs PECO will incur to acquire and install smart meters 10 

under the shorter deployment schedule.  PECO will achieve economies of scale by 11 

making larger bulk purchases of meters, as a shorter deployment schedule will 12 

accommodate, and will avoid future increases in the unit price of meters that will 13 

occur over the five additional years of a deployment plan ending in 2019.  14 

Additionally, more rapid deployment will create synergies in the installation process, 15 

which will also reduce costs.  The third largest benefit is the greater operational 16 

savings PECO will achieve by early deployment of smart meters.  The elements of 17 

these savings are discussed in greater detail by Mr. Trzaska.  Finally, societal benefits 18 

will be achieved, which are also discussed by Mr. Trzaska. 19 

23.      Q. What additions to PECO’s existing smart meter project are needed to support 20 

accelerated universal deployment? 21 



 

 16 

A. The only notable addition is an accelerated build-up of existing IT infrastructure to 1 

manage the expanded number of electric meter reads and the business integration 2 

requirements.  This build up would have occurred under the original deployment 3 

scenario (though at a later time) and is not expected to have a significant impact on 4 

total IT costs. 5 

24.      Q. Is the Company confident that it will be able to replace all existing AMR meters 6 

with smart meters by the end of 2014? 7 

A. PECO expects to be able to replace substantially all of its existing meters within that 8 

timeframe.  However, there no doubt will be a small number of “difficult-to-access” 9 

meters that the Company will not be able to convert before the end of 2014.  These 10 

meters will be replaced with smart meters in an efficient and safe manner following 11 

all current practices for acquiring access to those meter sites.  In addition, some 12 

existing commercial and industrial meters already have many of the required smart 13 

meter capabilities but use a separate technology.  These will be replaced with smart 14 

meters after Phase Two is completed. 15 

25.      Q. What notice will customers receive before their smart meters are installed? 16 

A. Consistent with the Company’s practice during Phase One, customers will receive 17 

two letters and a telephone call beginning about six weeks prior to receiving a smart 18 

meter.  The general nature and content of these communications are discussed in 19 

Section 6.1 of the Smart Meter Universal Deployment Plan (PECO Exhibit 1). 20 
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26.      Q. What information will customers receive about the functions their meter can 1 

perform? 2 

A. A summary of the information PECO will furnish to customers about smart meter 3 

functions is provided in Section 6.1 of the Smart Meter Universal Deployment Plan.  4 

27.      Q. How will stakeholders be involved in universal deployment? 5 

A. PECO intends to continue the stakeholder collaborative meetings that were so 6 

successful during Phase One.  In fact, during the most recent meeting in October, 7 

2012, the Company provided an overview of its proposed Universal Deployment 8 

Plan. 9 

VI. CYBER SECURITY AND DATA PRIVACY 10 

28.      Q. What is cyber security as it relates to PECO’s Smart Meter Plan? 11 

A. Cyber security encompasses the identification, implementation and management of 12 

appropriate controls to ensure the confidentiality, integrity and availability of the 13 

entire smart meter project. 14 

29.      Q. What is the Company doing to protect its smart meter project? 15 

A. During Phase One, PECO performed an initial security assessment, which evaluated 16 

the underlying smart meter infrastructure and controls (e.g., physical security of field 17 

network elements and encryption ability).  As a result of that initial assessment, and 18 

in concert with the Company’s cyber security plan under its DOE SGIG Program, 19 

PECO has implemented a layered security strategy, incorporating physical, platform, 20 
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network, application and process controls.  Company personnel have been trained in 1 

incident management and event monitoring processes and PECO has implemented a 2 

“Command Center” for smart meter operational support.  Together, these controls 3 

will allow the Company to mitigate, detect and remediate threats to the entire smart 4 

meter infrastructure.  However, the Company plans to continue performing security 5 

assessments in order to evaluate existing security plans and identify improvements.  6 

Additional detail on cyber security is provided in Section 6.2 of the Universal 7 

Deployment Plan.   8 

30.      Q. Has the Company addressed data privacy as part of its Smart Meter Plan? 9 

A. Yes, data privacy is a key concern for PECO and was a consideration in the design of 10 

the Company’s entire smart meter project.  First, no customer-identifying 11 

information, such as customers’ addresses, will be stored in the smart meters or 12 

communicated across the AMI Network.  Second, the energy usage data collected by 13 

smart meters will be encrypted and protected using the same methods as online 14 

banking and ATM machines.  Finally, collected data will be transmitted to PECO via 15 

a secure network.  As discussed above, the entire smart meter infrastructure is 16 

protected by the Company’s layered cyber security strategy.  17 

It is important to note that PECO has met with, and will continue to meet with, 18 

interested stakeholders to discuss the safeguarding of smart meter data.  Some of the 19 

key issues under discussion include customer education regarding privacy rights, 20 

customer consent procedures, and protecting victims of domestic violence and other 21 

related crimes.  If the Commission were to decide that a more formal process might 22 
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be called for, the Company suggests that the Commission consider initiating a 1 

statewide proceeding to examine these and other issues surrounding smart meter data 2 

security and privacy. 3 

VII. COST RECOVERY FOR METER EVENT MITIGATION 4 

31.      Q. Mr. Innocenzo, is PECO seeking to recover in this proceeding any costs that 5 

were incurred as a result of the meter events described earlier in your testimony 6 

and PECO’s response to those events? 7 

A. PECO is not seeking to recover in this proceeding the costs it incurred to purchase 8 

and install Sensus meters.  To date, PECO has purchased approximately 320,000 9 

Sensus meters and has incurred installation costs (including removal costs for existing 10 

meters) for approximately 186,000 of those meters.  PECO is deferring the foregoing 11 

costs while it works to resolve issues related to cost responsibility with its meter 12 

vendor.  When a resolution acceptable to PECO has been achieved, PECO will seek 13 

Commission approval to fully recover any remaining deferred costs through its 14 

currently authorized Smart Meter Cost Recovery Surcharge.  Any recovery by PECO 15 

from its meter vendor and any reimbursement from the DOE will be credited against 16 

the costs that PECO is deferring.  In any event, PECO will not seek a return on the 17 

deferred meter event costs. 18 

VIII. CONCLUSION 19 

32.      Q. Does this conclude your direct testimony? 20 

A. Yes. 21 
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	DIRECT TESTIMONY 1 OF 2 MICHAEL INNOCENZO 3 
	I. INTRODUCTION AND PURPOSE OF TESTIMONY 4 
	1.      Q. Please state your name and business address. 5 
	A. My name is Michael Innocenzo.  My business address is PECO Energy Company, 6 2301 Market Street, Philadelphia, PA 19103. 7 
	2.      Q. By whom are you employed and in what capacity? 8 
	A. I am employed by PECO Energy Company (“PECO” or the “Company”) as Senior 9 Vice President, Operations. 10 
	3.      Q. What are your duties and responsibilities in this position? 11 
	A. I am responsible for leadership of PECO’s overall performance associated with 12 operations, safety, service reliability, customer satisfaction and financial 13 management.  14 
	4.      Q. Please describe your educational background and your professional experience. 15 
	A. I previously served as Vice President, Distribution System Operations and Smart 16 Grid/Smart Meter, where I was responsible for the operation of the Company’s 17 electric and natural gas distribution systems, as well as the design and deployment of 18 the Smart Grid and Smart Meter system in PECO’s service territory.  Prior to that 19 position, I served as the Director of Gas Operations, Quality Services and 20 Performance Improvement.  I also served as a Regional Director in the Philadelphia, 21 
	Delaware and Chester County regions, as well as Regional Engineering Manager for 1 Delaware and Chester Counties.  In addition, I was the Emergency Services 2 Supervisor in Philadelphia Region and a Project Engineer in the Philadelphia and 3 Montgomery County Divisions.  I received a bachelor’s degree in electrical 4 engineering from Widener University and a master’s of business administration from 5 Villanova University. 6 
	5.      Q. Have you testified previously before this Commission or other regulatory or 7 legislative bodies? 8 
	A. Yes, on October 12, 2011, I testified before the Commission as part of its Special 9 Electric Reliability Forum on Hurricane Irene.  I also provided testimony to the 10 Senate Veterans Affairs and Emergency Preparedness and Consumer Protection and 11 Professional Licensure Committees regarding the same hurricane.  In addition, on 12 September 13, 2012, I testified before the Commission during an informal, 13 informational hearing about meter overheating incidents relating to PECO’s advanced 14 metering i
	6.      Q. What is the purpose of your testimony? 16 
	A. The purpose of my testimony is to provide an overview of the second phase (“Phase 17 Two”) of PECO’s Smart Meter Technology Procurement and Installation Plan (the 18 “Smart Meter Plan” or “Plan”) and is divided into five parts.  First, I describe PECO’s 19 smart meter obligations under Act 129 of 2008 (“Act 129” or the “Act”).  Second, I 20 discuss the key components of the Company’s proposed smart meter project.  Third, I 21 summarize the mitigation actions taken by PECO during “Phase One” of the Smart 
	Meter Plan.  Fourth, I describe the Company’s proposed Smart Meter Universal 1 Deployment Plan (“Universal Deployment Plan”).  Finally, I discuss PECO’s plans to 2 address cyber security, data privacy and meter incident cost recovery issues. 3 
	II. OVERVIEW OF ACT 129 SMART METER REQUIREMENTS 4 
	7.      Q. Please describe Act 129’s smart meter requirements. 5 
	A. Act 129 directed electric distribution companies (“EDCs”) to file with the 6 Commission, by August 14, 2009, a smart meter technology procurement and 7 installation plan.  66 Pa.C.S. § 2807(f).  Each EDC smart meter plan was to describe 8 the smart meter technologies the EDC proposed to install in accordance with a 9 depreciation schedule not to exceed 15 years and in response to customer requests 10 and new construction.  Id.  The Act also required EDCs to make available to third 11 parties direct meter
	In June 2009, the Commission issued an Implementation Order:  (1) detailing plan 17 filing requirements, including key milestones to be addressed; (2) establishing a 30-18 month grace period following plan approval for the installation of a smart meter 19 network; (3) describing the Commission’s expectations for smart meter capabilities; 20 and (4) providing guidance on how EDCs may recover their smart meter program 21 
	costs.  See Smart Meter Procurement and Installation, Implementation Order, Docket 1 No. M-2009-2092655 (Order entered June 24, 2009) (“Implementation Order”). 2 
	8.      Q. Did PECO submit a smart meter plan in accordance with Act 129? 3 
	A. Yes. On August 14, 2009, the Company filed a Petition for approval of its proposed 4 Smart Meter Plan.  Various parties intervened in the ensuing proceeding and filed 5 testimony addressing elements of the Smart Meter Plan.  On November 25, 2009, a 6 Joint Petition for Partial Settlement was filed that resolved all issues in the proceeding 7 except for the allocation and recovery of smart meter costs, which issues were 8 reserved for the Commission to decide.  Under the terms of the Joint Petition for 9 
	9.      Q. Did the Company make a separate filing addressing customer research and 19 education? 20 
	A. Yes.  The Company filed its proposed Dynamic Pricing and Customer Acceptance 21 Plan (the “Dynamic Pricing Plan”) on October 28, 2010, which described plans to 22 
	offer TOU rates as required by Act 129 and to test customer acceptance of those rates.  1 See Petition of PECO Energy Company for Approval of its Initial Dynamic Pricing 2 and Customer Acceptance Plan, Docket No. M-2009-2123944.  The Commission 3 approved PECO’s final Plan by Order entered April 15, 2011.  In response to a 4 Commission Order recommending that EDCs utilize an electric generation supplier 5 (“EGS”) to satisfy their TOU requirement1, PECO filed a supplement to its Dynamic 6 Pricing Plan on Apr
	1  See Investigation of Pennsylvania’s Retail Electricity Market: Recommendations Regarding Upcoming Default Service Plans, Docket No. I-2011-2237952 (Order entered December 16, 2011), p. 47. 
	1  See Investigation of Pennsylvania’s Retail Electricity Market: Recommendations Regarding Upcoming Default Service Plans, Docket No. I-2011-2237952 (Order entered December 16, 2011), p. 47. 

	10.      Q. Did PECO take any steps to mitigate the cost of its Smart Meter Plan? 13 
	A. Yes, it did.  Concomitant with its filing for Commission approval of its proposed 14 Smart Meter Plan, PECO also applied for, and was awarded, a $200 million Smart 15 Grid Investment Grant (“SGIG”) from the Department of Energy (“DOE”) under the 16 American Recovery and Reinvestment Act of 2009.  Of the total $200 million grant, 17 approximately $140 million was designed to offset PECO’s initial smart meter 18 deployment costs.  More specifically, in its approved Smart Meter Plan, the Company 19 committe
	deployment; and (2) complete the universal deployment of smart meters within ten 1 years of Plan approval, or five years sooner than Act 129 requires.  In addition, by 2 accepting SGIG program funds, PECO is obligated to install 600,000 smart meters by 3 the DOE-specified milestone date (i.e., April 2014).  4 
	11.      Q. Please briefly describe the components of PECO’s approved Smart Meter Plan. 5 
	A. As I will discuss in greater detail in Sections III and IV below, the Plan outlines a 6 two-phase strategy for deploying smart meter technology throughout PECO’s service 7 territory in accordance with the requirements of Act 129.  Phase One comprises the 8 selection, testing and validation of the smart meter technology to be deployed; the 9 deployment of the advanced metering infrastructure communication network; the 10 initial deployment of 600,000 smart meters; and the development of a program to 11 ed
	III. COMPONENTS OF PECO’S SMART METER PROJECT 15 
	12.      Q. Please describe the major components of PECO’s smart meter project. 16 
	A. The major components of the project fall into five categories:  (1) the AMI System; 17 (2) the Communications Network; (3) the Information Technology (“IT”) Systems; 18 (4) the smart meters themselves; and (5) the Web Presentment Platform.   19 
	 20 
	 21 
	The AMI System 1 
	The AMI Host is the master controller for the AMI System.  It is responsible for 2 managing all communications and meter readings.  It is also responsible for ensuring 3 that the system is secure and data are successfully transmitted to and from the smart 4 meters. 5 
	The AMI Network is the communications infrastructure that transports meter 6 readings, data, and commands between the meters and the AMI Host.  The 7 communications capabilities provided by this network will be bi-directional all the 8 way to the meter and to the premises, which is not possible within PECO’s existing 9 Automated Meter Reading (“AMR”) system. 10 
	The Communications Network 11 
	The Communications Network is comprised of:  (1) the Core Foundation Network, 12 which is a higher capacity transport system from the AMI Network to the AMI Host; 13 and (2) additional communications solutions that bridge the AMI Network and the 14 Core Foundation network when necessary. 15 
	The IT Systems 16 
	The Meter Data Management System (“MDMS”) is responsible for processing and 17 storing meter information, interval data, and events, and analyzing raw meter data.  It 18 provides interfaces to other applications that require meter-related data.  The MDMS 19 is also responsible for a process commonly called “VEE” – Validating, Editing and 20 
	Estimating – which is used to ensure that billing-quality meter data are delivered to 1 the billing system.   2 
	Middleware is a set of standard software components that manage the integration of 3 the AMI Host with the MDMS and the integration of the MDMS with the “Back 4 Office” Systems. 5 
	System Integration is comprised of the professional services for analyzing, 6 designing, building, testing and deploying each phase of the process of integrating the 7 AMI Host, MDMS, Middleware and IT Back Office Systems.    8 
	The Smart Meters 9 
	Smart meters are the physical smart meter end points that are used to record and 10 store interval usage data and events and communicate that information to the AMI 11 Network.  PECO’s smart meters have the technological capabilities required by Act 12 129 and the Implementation Order, including bi-directional communication and direct 13 access to, and use of, price and consumption information. 14 
	Web Presentment Platform 15 
	The Web Presentment Platform enables customers to directly access their 16 consumption and pricing data.  The web presentment solution will also enable the 17 “Green Button” initiative which will allow customers to securely download their own 18 easy-to-understand energy usage information when it is implemented. 19 
	 20 
	IV. PHASE ONE OF PECO’S SMART METER PLAN 1 
	13.      Q. What actions did the Company take to implement Phase One of the Smart Meter 2 Plan? 3 
	A. PECO has accomplished a variety of Phase One milestones, including:  (1) selecting a 4 vendor for, and procuring, each of the smart meter project components described 5 above; (2) testing those components; (3) deploying the AMI System, 6 Communications Network, and IT Systems throughout the service territory before the 7 end of the Commission’s grace period; and (4) beginning the initial deployment of the 8 smart meter project by installing over 300,000 smart meters as of the date of this 9 filing.  10 
	14.      Q. Is there anything you would like to highlight regarding vendor selection? 11 
	A. Yes.  While a thorough discussion is provided in Section 3 of the Universal 12 Deployment Plan, I would like to briefly address vendor selection and procurement 13 for the AMI Network and smart meters. 14 
	PECO engaged in a careful and thorough process to select its AMI Network vendor.  15 After an exhaustive information gathering effort, including a series of workshops with 16 AMI vendors, PECO implemented a detailed Request for Proposals (“RFP”) and 17 evaluated participating vendors using a variety of technical, commercial, risk and 18 financial health criteria.  Many of the technical criteria were driven by Act 129 19 requirements.  For example, Act 129 requires EDCs to furnish smart meters to 20 customer
	(mesh and point-to-point), the Company decided to procure and install a point-to-1 point network that can better accommodate ad hoc requests for the installation of 2 smart meters.  After considering three finalists from the RFP process, Sensus was 3 selected as the preferred vendor to provide a point-to-point AMI Network, with the 4 ability to accommodate individual customer requests for smart meters prior to full-5 scale deployment in their areas. 6 
	15.      Q. How were the smart meters procured? 7 
	A. Although Sensus was selected as PECO’s AMI network vendor, PECO adopted a 8 policy of trying to obtain more than one source of metering technology in order to 9 mitigate possible supply risks.  Consistent with this procurement strategy, PECO 10 tested four different suppliers’ meters (Sensus, Landis+Gyr (“L+G”), Elster 11 Solutions, LLC, and General Electric) to identify meters that would be compatible 12 with the Sensus AMI System and that could meet the functionality requirements of 13 Act 129 and the 
	16.      Q. How did PECO test the components of the smart meter project? 18 
	A. The underlying technologies (AMI System, Communications Network, and IT 19 Systems) were tested to ensure they could be successfully integrated and that they 20 exhibited appropriate performance characteristics.  This was done through a sequence 21 of acceptance tests of escalating rigor conducted in both urban and suburban test 22 
	environments.  These tests focused on ensuring the functionality of installation tools, 1 deployment processes, system interfaces, billing procedures and meter accuracy. 2 Although implementation and testing of these technologies was successful, it is 3 important to note that several of these systems will continue to be modified, upgraded 4 or enhanced as Phase One and Phase Two progress to completion.  5 
	PECO began testing smart meters at its Berwyn Meter Shop in September 2010.  The 6 Berwyn site includes an indoor laboratory for shop testing, first article testing and 7 accuracy testing and an outdoor space for functional testing of the capabilities 8 required by Act 129 (e.g., remote connection and disconnection).  In mid to late 2011, 9 PECO expanded its accuracy and functionality testing by deploying a limited number 10 of meters (150) in controlled suburban and urban test environments.  This testing h
	PECO is in the early stages of testing its Web Presentment Platform. 20 
	 21 
	17.      Q. What did PECO do after successfully testing the underlying technologies and 1 smart meters? 2 
	A. In March of 2012, the Company began to install smart meters in greater numbers.  As 3 the number of deployed meters increased in the spring and early summer of 2012, 4 however, PECO experienced a number of meter events that began to raise safety 5 concerns.   6 
	18.      Q. What actions did the Company take in response to these meter events? 7 
	A. Because customer and employee safety is a top priority for PECO, among other 8 things, the Company temporarily suspended the installation of smart meters to 9 additional customers and initiated testing by respected independent testing 10 laboratories of vendors’ meters as part of its efforts to identify the cause(s) of the 11 meter events and to assure the safety of the meters it would install in the future.  In 12 that regard, PECO retained Underwriters’ Laboratory (“UL”) to test L+G meters and, 13 base
	 20 
	19.      Q. Given the meter events you have described and PECO’s response to those 1 events, when does PECO now project that the Phase One deployment will be 2 completed? 3 
	A. As of this filing, PECO has installed over 300,000 smart meters at customer premises.  4 Notwithstanding the meter events that resulted in the temporary suspension of 5 deployment and the replacement of existing Sensus smart meters, PECO expects to 6 complete the installation of 600,000 smart meters by June 2013.  7 
	20.      Q. Finally, have stakeholders been involved in the Phase One implementation? 8 
	A. Yes.  Consistent with PECO’s practice and its commitments in the Settlement of its 9 Phase One proceeding, the Company has managed a productive and robust 10 stakeholder collaborative process.  To date, PECO has held fourteen collaborative 11 meetings with stakeholders to review the overall progress of the Smart Meter Plan, 12 discuss key issues, and share next steps.  Appendix B to the Universal Deployment 13 Plan provides additional detail on each collaborative meeting.   14 
	V. UNIVERSAL DEPLOYMENT 15 
	21.      Q. In its original Smart Meter Plan, PECO proposed to complete the universal 16 deployment of smart meters within ten years of the Commission’s approval of 17 the plan.  Is the Company proposing any changes to that deployment timeframe? 18 
	A. Yes.  PECO is proposing to substantially complete the deployment of smart meters 19 across its entire service territory by the end of 2014.  To accomplish this acceleration, 20 
	the Company will procure and install approximately 1.2 million smart meters between 1 the second quarter of 2013 and the end of 2014.   2 
	22.      Q. Why is the Company proposing to accelerate its universal deployment of smart 3 meters? 4 
	A. The Company compared the costs and benefits of:  (1) deploying substantially all 5 smart meters more or less proportionately over a ten-year deployment plan ending in 6 2019, as had been proposed for Phase Two in PECO’s initial Smart Meter Plan; to (2) 7 the costs and benefits of deploying substantially all smart meters by the end of 2014.  8 The 2014 end date is significant to the cost-benefit analysis for reasons I will explain 9 later.  The results of PECO’s cost-benefit comparison are set forth in PE
	2  The cost-benefit analysis set forth in PECO Exhibit MJT-1 is also provided as Appendix C to the Universal Deployment Plan. 
	2  The cost-benefit analysis set forth in PECO Exhibit MJT-1 is also provided as Appendix C to the Universal Deployment Plan. 

	By way of background, it is important to note that, by the end of the grace period, 16 PECO had made substantially all of the investments in its AMI System, 17 Communications Network and IT Systems that are necessary to support smart meter 18 functions and, in fact, as I previously noted, over 300,000 smart meters are already in 19 place at customers’ premises.  Accordingly, the analysis of alternative Phase Two 20 deployment plans focused on the costs and benefits of installing approximately 1.2 21 
	million smart meters at customers’ premises sooner (by the end of 2014) rather than 1 later (by the end of 2019).  Stated another way, over 50% of the investment for the 2 smart meter project will have been made by the end of Phase One, and the additional 3 investment, consisting largely of the smart meters themselves, is the last major 4 element of the project needed to bring fully functioning smart meter capabilities to all 5 of PECO’s customers.  6 
	As shown on PECO Exhibit MJT-1, the single largest benefit to customers from early 7 deployment is to enable PECO to cease paying fees to L+G for services that company 8 is providing to operate PECO’s existing AMR system.  The second largest benefit is 9 derived from the lower costs PECO will incur to acquire and install smart meters 10 under the shorter deployment schedule.  PECO will achieve economies of scale by 11 making larger bulk purchases of meters, as a shorter deployment schedule will 12 accommoda
	23.      Q. What additions to PECO’s existing smart meter project are needed to support 20 accelerated universal deployment? 21 
	A. The only notable addition is an accelerated build-up of existing IT infrastructure to 1 manage the expanded number of electric meter reads and the business integration 2 requirements.  This build up would have occurred under the original deployment 3 scenario (though at a later time) and is not expected to have a significant impact on 4 total IT costs. 5 
	24.      Q. Is the Company confident that it will be able to replace all existing AMR meters 6 with smart meters by the end of 2014? 7 
	A. PECO expects to be able to replace substantially all of its existing meters within that 8 timeframe.  However, there no doubt will be a small number of “difficult-to-access” 9 meters that the Company will not be able to convert before the end of 2014.  These 10 meters will be replaced with smart meters in an efficient and safe manner following 11 all current practices for acquiring access to those meter sites.  In addition, some 12 existing commercial and industrial meters already have many of the requir
	25.      Q. What notice will customers receive before their smart meters are installed? 16 
	A. Consistent with the Company’s practice during Phase One, customers will receive 17 two letters and a telephone call beginning about six weeks prior to receiving a smart 18 meter.  The general nature and content of these communications are discussed in 19 Section 6.1 of the Smart Meter Universal Deployment Plan (PECO Exhibit 1). 20 
	26.      Q. What information will customers receive about the functions their meter can 1 perform? 2 
	A. A summary of the information PECO will furnish to customers about smart meter 3 functions is provided in Section 6.1 of the Smart Meter Universal Deployment Plan.  4 
	27.      Q. How will stakeholders be involved in universal deployment? 5 
	A. PECO intends to continue the stakeholder collaborative meetings that were so 6 successful during Phase One.  In fact, during the most recent meeting in October, 7 2012, the Company provided an overview of its proposed Universal Deployment 8 Plan. 9 
	VI. CYBER SECURITY AND DATA PRIVACY 10 
	28.      Q. What is cyber security as it relates to PECO’s Smart Meter Plan? 11 
	A. Cyber security encompasses the identification, implementation and management of 12 appropriate controls to ensure the confidentiality, integrity and availability of the 13 entire smart meter project. 14 
	29.      Q. What is the Company doing to protect its smart meter project? 15 
	A. During Phase One, PECO performed an initial security assessment, which evaluated 16 the underlying smart meter infrastructure and controls (e.g., physical security of field 17 network elements and encryption ability).  As a result of that initial assessment, and 18 in concert with the Company’s cyber security plan under its DOE SGIG Program, 19 PECO has implemented a layered security strategy, incorporating physical, platform, 20 
	network, application and process controls.  Company personnel have been trained in 1 incident management and event monitoring processes and PECO has implemented a 2 “Command Center” for smart meter operational support.  Together, these controls 3 will allow the Company to mitigate, detect and remediate threats to the entire smart 4 meter infrastructure.  However, the Company plans to continue performing security 5 assessments in order to evaluate existing security plans and identify improvements.  6 Additio
	30.      Q. Has the Company addressed data privacy as part of its Smart Meter Plan? 9 
	A. Yes, data privacy is a key concern for PECO and was a consideration in the design of 10 the Company’s entire smart meter project.  First, no customer-identifying 11 information, such as customers’ addresses, will be stored in the smart meters or 12 communicated across the AMI Network.  Second, the energy usage data collected by 13 smart meters will be encrypted and protected using the same methods as online 14 banking and ATM machines.  Finally, collected data will be transmitted to PECO via 15 a secure 
	It is important to note that PECO has met with, and will continue to meet with, 18 interested stakeholders to discuss the safeguarding of smart meter data.  Some of the 19 key issues under discussion include customer education regarding privacy rights, 20 customer consent procedures, and protecting victims of domestic violence and other 21 related crimes.  If the Commission were to decide that a more formal process might 22 
	be called for, the Company suggests that the Commission consider initiating a 1 statewide proceeding to examine these and other issues surrounding smart meter data 2 security and privacy. 3 
	VII. COST RECOVERY FOR METER EVENT MITIGATION 4 
	31.      Q. Mr. Innocenzo, is PECO seeking to recover in this proceeding any costs that 5 were incurred as a result of the meter events described earlier in your testimony 6 and PECO’s response to those events? 7 
	A. PECO is not seeking to recover in this proceeding the costs it incurred to purchase 8 and install Sensus meters.  To date, PECO has purchased approximately 320,000 9 Sensus meters and has incurred installation costs (including removal costs for existing 10 meters) for approximately 186,000 of those meters.  PECO is deferring the foregoing 11 costs while it works to resolve issues related to cost responsibility with its meter 12 vendor.  When a resolution acceptable to PECO has been achieved, PECO will se
	VIII. CONCLUSION 19 
	32.      Q. Does this conclude your direct testimony? 20 
	A. Yes. 21 



