BEFORE THE
PUBLIC UTILITIES COMMISSION OF OHIO

In the Matter of the Application of Ohio )

Edison Company, The Cleveland )

Electric Iluminating Company and The )  Case No. 09-1820-EL-ATA

Toledo Edison Company for Approval )  CaseNo. 09-1821-EL-GRD
of Ohio Site Deployment of the Smart )  CaseNo. 09-1822-EL-EEC

Grid Modernization Initiative and ) CaseNo. 09-1823-EL-AAM
Timely Recovery of Associated Costs. )

APPLICATION

Ohio Edison Company (“Ohio Edison”), The Cleveland Electric Illuminating Company
(“CEI”), and The Toledo Edison Company (“Toledo Edison”, together with Ohio Edison and
CE], the “Companies™) each of which is an electric distribution utility, an electric light company,
an electric utility, and a public utility pursuant to R.C. Sections 4905.02, 4903.03, and 4928.01,
by this Application request the Public Utilities Commission of Ohio (“Commission”) to approve
(i) the Companies’ proposed Ohio Site Deployment (as defined and described below) in
connection with FirstEnergy’s Smart Grid Modernization Initiative (DE-FOA—000058)1,
including approval to install smart meters to all customers within a particular geographic arca,
and apply peak time rebate pricing to selected customers within that geographic area; (ii) the
creation and implementation of the Peak Time Rebate Rider (“Rider PTR”) to credit customers
participating in the peak time rebate rider any applicable rebate amounts; (iii) recovery from all

CEI customers, exclusive of Rate GT customers, of any revenue shortfall resulting from the

! This Application comes before the Commission as a result of the Smart Grid Tnvestment Grant Program (Funding Opportunity
Number: DE-FOA- 0000058), offered by the Department of Energy (“DOE”) pursuant to the American Recovery and
Reinvestment Act (“Stiraulus Act™), for projects to receive federal financial assistance for up to 50% of cligible projects costs
(“Smart Grid Investment Grant™), On August 6, 2009, FirstEnergy Service Company filed an application (hereinafter referred to
as “FirstBnergy’s Smart Grid Modernization Initiative”) with DOE on behalf of three of iis electric distribution utility affiliates,
including CEl, for economic stimutus funding pursuant to the Stimulus Act. On October 27, 2009, FirstEnergy Service Company
received notification that FirstEnergy’s Smart Grid Modernization Initiative was sclected for award negotiations.




application of Rider PTR’s peak time rebate through CEI's Commission-approved DSE2 Rider;,
(iv) recovery for Ohio Edison, Toledo Edison and CEI of actual costs incurred (and not
reimbursed by the DOE Smart Grid Investment Grant) as a result of implementing and
maintaining the Ohio Site Deployment through Revised Rider AMI; (v) the tariff sheets
containing Revised Rider AMI as proposed herein; (vi) the energy savings achieved and
expected peak demand reductions obtained from the Ohio Site Deployment for inclusion as part
of CEI’s compliance with the energy efficiency and peak demand reduction benchmarks set forth
in R.C. Section 4928.66(A)(1)(a) and R.C. Section 4928.66(A)(1)(b), respectively, and recovery
for any associated lost distribution revenues; and (vii) the deferral of any costs associated with
the Ohio Site Deployment in connection with FirstEnergy’s Smart Grid Modernization Initiative
some of which may extend beyond the three year project deployment period.

The Ohio Site Deployment sets forth and describes the three year project deployment
plan to employ the Smart Grid Investment Grant, once awarded. Specifically, the purpose of the
Ohio Site Deployment is to (i) test and validate the integration of crosscutting smart grid
technologies with existing distribution system infrastructure; (ii} analyze full-system life-cycle
costs and benefits to justify recovery of invesiments (which is essential to the evaluation of
whether to expand deployment across the Ohio Edison, Toledo Edison and CEI service
territories); (iii) examine how aging infrastructure will function when combined with smart grid
technologies; and (iv) evaluate the associated benefits to customers and the environment. In
essence, rather than selecting a small section from each of the Companies’ respective service

ferritories for the Ohio Site Deployment, the Companies, adhering to DOE guidelines?, selected

% $mart Grid Tnvestmeni Program Funding Opportunity Number: DE-FOA-000058, p. 23, provides in pertinent part, “In the ideal
randomized control trial invelving smart meters and dynamic pricing, smart meters would first be installed for all customers
within a particular geographic area. This might be any well-defined part of the applicant’s service area or, alternatively, a set of
zip codes.”




one particular geographic area in CEL's service territory deemed most suitable for the project so
as to cost effectively and expeditiously gain the most information specific to the implementation
of smart grid technologies. The distribution system infrastructure within the Ohio Site
Deployment is standard and similar to much of the Companies’ Ohio distribution system, which
will simplify research and development and enable information and lessons learned to be
evaluated in determining whether to expand the technology on a broader scale potentially across
all three service territories.

The Ohio Site Deployment is expected to improve the reliability and interactivity of the
electric distribution infrastructure in the targeted area; produce energy savings and peak demand
reductions; help ensure the cost effective implementation of the initial smart grid investment; and
provide support for programs that help customers save energy and money. The Companies are
prepared to commence the Ohio Site Deployment at such time as the Companies receive
Commission approval of this Application and successfully finalize negotiations with the DOE
regarding the Smart Grid Investment Grant,

I. BACKGROUND

Pursuant to the Companies’ Stipulation and Recommendation for an Electric Security
Plan approved by the Commission on March 25, 2009, the Companies agreed to develop a
proposal to pursue federal funds that may be available for smart grid investment.” In furtherance
of that commitment the Companies expeditiously developed a Stimulus Act task force; retained
consultants to better understand the Stimulus Act and potential funds that may be available to the
Companies; met with Commission Staff on June 25, 2009 to discuss a working draft of the

Companies’ Stimulus Act application; and, modified the working draft of the Companies’

3 Stipulation and Recommendation, Case No. 08-935-BL-850, et al. at p. 21,




Stimulus Act application to incorporate Commission Staff comments,' The Companies
submitted FirstEnergy’s Smart Grid Modernization Initiative to the DOE on August 6, 2009.
The Commission strongly supported the Companies’ proposal and provided the Companies a
Letter of Support, attached hereto as Exhibit A. On August 14, 2009, the Companies filed a
copy of FirstEnergy’s Smart Grid Modernization Initiative with the Commission in Case No. 07-
646-EL-UNC, which included a detailed description of the Ohio Site Deployment.
FirstEnergy’s Smart Grid Modernization Initiative was selected for award negotiations on
October 27, 2009.

FirstEnergy’s Smart Grid Modernization Initiative proposed investing approximately
$114 million on smart grid technologies to improve the operating performance of its local
distribution system and encourage customer participation in the control of electric demand across
its three State service territory. Specifically, the Companies’ anticipate investing $72.2 million
in Ohio on smart grid technology to be installed near Cleveland, Ohio (“Ohio Site Deployment™).
The Ohio Site Deployment is designed o evaluate significant customer benefits such as,
distribution automation technology, advanced voltage controls, a communications network, and
cyber security and project management components,

II. OHIO SITE DEPLOYMENT
The Ohio Site Deployment has been targeted to include a particular geographic area located
in CEI’s service territory comprised of a mix of residential and commercial customers. This

geographic area serves customers on 34 distribution circuits and such circuits are serviced from

*on May 21, 2009, the Commission issued an Entry in Case Nos. 07-646-EL-UNC; 05-1500-EL-COL; 07-551-EL-AIR et.al,;
and 08-935-BL-SS0,¢t. al. directing the Companies to file a draft copy of their Stimulus Act application on July 1, 2009, and
meet with Commission Staff on or before July 15, 2009 to discuss their draft application. The Entry also directed the Companies
to incorporate any Commission Staff modifications into the final application filed with DOE. The Companics complied with
these directives, and in their July 1* filing notifted the Commission of their intent to file this Application.




14 substations. The geographic area was selected in part because it is capable of suppoiting
advanced smart grid functionality with minimal infrastructure investment, and in part, because
customer reliability in the targeted area has been challenged by long circuit lengths and high
customer concentrations, making the area particularly suitable for research and development of
automated restoration.

The Ohio Site Deployment is designed to produce an integrated system of protection,
performance, efficiency and economy that extends across the local energy delivery system,
providing multiple stakeholder benefits. Crosscutting protection system coordination will be
supported by SCADA-integrated automation platforms, providing a single Regional Dispatch
Office (RDO) control point. While FirstEnergy’s Smart Grid Modernization Initiative, which
includes a more detailed description of the Ohio Site Deployment, is attached hereto as Exhibit
B, and incorporated herein, key components of the Ohio Site Deployment include:

¢ Distribution Automation—the Distribution Automation algorithm has the ability to react
autonomously to system disturbances such as faults and non-fault loss of voltage
scenarios. It can be disabled locally and remotely. Service restoration strategy will
include single-phase fault isolation, where appropriate, and an automated analysis of load
profiles prior to service restoration. The system is expected to provide improved
situational awareness and control to the RDO operator by enabling SCADA display and
control of substation breakers as well as field devices via the communications system to
be installed as part of this project. Disiribution automation technology has the potential
to improve service reliability for customers by reducing the number of customers affected
by sustained outages and enabling more rapid fault isolation and repair.

¢ Voltage Confrol—dedicated controller(s) will be installed to control field devices
associated with the volt/VAR control algorithm, including the substation load tap
changers and capacitor controllers, and 78 line capacitor switches. Bellwether meters
will be installed to provide voltage detection as part of the AMI Network. Advanced

voltage controls may improve service reliability by reducing energy losses and peak




demand and help establish a more consistent voltage profile across the entire distribution
circuit.

+ Substation Reluay-based Protective Strategies—single phase tripping, adaptive ground-
fault protection, and high-speed bus differential protection strategies will be implemented
at nine of the incorporated substations, using digital relay-based algorithms at the
substation. These technologies will help to eliminate the impaét of certain distribution
system faults on customers and provide superior equipment protection and reduce
customer impacts on all distribution system faults within the Ohio Site Deployment
territory.

+ Alfernate Pricing Programs/AMI—will support customer conservation and demand
management as well as improved outage response. AMI will also include a front-end
system that collects customer data and interfaces with a hosted meter data management
system, providing detailed customer information regarding specific time of usage and the
cost associated with that usage. Subsequent to the initial 5,000 meter deployment, the
Companies will assess the information and outcomes gained from the initiative, and
based on that assessment and the success of the initial meter deployment, will determine
whether to proceed with the installation of approximately 39,000 additional smart meters
on residential and commercial customer premises within the geographical boundaries of
the Ohio Site Deployment, and the scope and timing of that installation. The initial
deployment will allow the Companies to conduct a controlled randomized test of
approaches to peak time rebate pricing and customer participation. Customers will be
given the choice of enabling technology to manage their participation. An example of the
enabling technology is a programmable thermostat that can be used for direct load
control. All participating customers will be encouraged to initiate demand response by
the signaling of price alerts, This will allow the Companies to gain understanding of
customer response and acceptance of various forms of demand response. A
comprehensive communications program to educate consumers about program
responsibilities and benefits will support program success.

¢  Communications and Data Infrastructure Installation—will help support distribution
automation, volt/VAR control and AMI functionality while observing relevant security

tequirements. This infrastructure will help support pervasive communications to all




systems associated with this initiative. The overall design is expected to accommodate
and support integration with legacy infrastructure and be capable of supporting current
and evolving smart grid technologies.

+ Data Collection, Analysis, and Reporting—includes installation of certain required data
processing infrastructure. This infrastructure is required to help support DOE reporting
guidelines and is important to analyzing full-system life-cycle costs and benefits, as
previously stated.

It is necessary that Commission approval of the Ohio Site Deployment include approval to

install smart meters to all customers within a particular geographic area, and to apply peak time

rebate pricing to selected CEI customers that do not opt-out of Rider PTR.

III. ENERGY EFFICIENCY, PEAK DEMAND REDUCTION, AND ECONOMIC
DEVELOPMENT

The Ohio Site Deployment is an importani cost effective component of the Companies’
compliance with the energy efficiency and peak demand reduction benchmarks, in that it has the
potential to utilize technologies that help improve the operating performance of the local
distribution system and encourage customer participation in the control of electric demand.
Specifically, the Companies believe that the volt/ VAR controls and demand response/AMI has
the potential to lower peak demand up to 40 MW, resulting in deferred capital investments for
new generation and transmission and lower electricity costs for customers. These technologies
also have the potential to lower distribution losses creating up to 2,000 MWh of energy saved per
year., As patt (‘)f this Application the Companies are secking Commission approval for the
energy savings achieved and expected peak demand reductions obtained from the Ohio Site
Deployment to be included as part of CED's compliance with the energy efficiency and peak
demand reduction benchmarks set forth in R.C. Section 4928.66(A)(1)}(a) and R.C. Section
4928.66(A)(1)(b), respectively. The Companies are also seeking recovery for any lost

distribution revenues associated with the implementation of the Ohio Site Deployment based on




the Commission-approved methodology employed for cnergy efficiency and peak demand
programs in the Companies’ Electric Security Plan. Specifically, the Companies propose that
lost distribution revenues associated with the Ohio Site Deployment be recovered over the same
length of time the revenues are lost from all CEI customers based on the allocation of
distribution revenues, exclusive of Rate GT customers, approved in Case No. 07-551-EL-AIR,
et. al.

According to the macroeconomic projection calculation provided by the Council of
Economic Advisors of the Executive Office of the President, the three-state FirstEnergy Smart
Grid Modernization Initiative is also expected to create approximately 1,239 job-years®
throughout the project life. FirstEnergy Smart Grid Modernization Initiative is also expected to
contribute to the acceleration of the modernization of the nation’s electric transmission and
distribution systems; and promote investments in smart grid technologies.

IV. OHIO SITE DEPLOYMENT TIMELY COST RECOVERY
a. Advanced Metering Infrastructure/Modern Grid Rider (“Rider AMI”)

On January 21, 2009, the Commission in its Opinion and Order in Case No. 07-551-EL-AIR,
et. al, approved Rider AMI, which provided the mechanism for recovery of the Companies’
smart grid and advanced metering infrastructure costs. The Companies now request Commission
approval to revise Rider AMI to reflect the actual costs incurred (and not reimbursed by the DOE
Smart Grid Investment Grant) as a result of implementing and maintaining the Ohio Site

Deployment (“Revised Rider AMI”®), The Companies have projected that the Ohio Site

5 See, Council of Economic Advisors of the Executive Office of the President (May 2009). The “job-years” calculation is based
on a macroeconomic projection assuming one additional job is created or retained that lasts for one calendar year.

6 Rider AML which is applicable to Ohio Edison, Toledo Edison and Ohio Edison, is being revised to clarify that the rider will
not be applicable to rate General Service ~ Transmission (also referred to as Rate GT), and that the rider will be nonbypassable.
Rider AMI is also being modificd to pravide for quarterly rather than annual cost recovery.




Development will require an approximate $72.2 million investment. The Companies expect to
receive, and implementation of the Ohio Site Deployment is contingent upon receiving, a DOE
Smart Grid Investment Grant sufficient to fund $36.1 million of the Ohio Site Deployment.
Consequently, the Companies expect to recover approximately $36.1 million through Revised
Rider AMI (“AMI Charges”).

The AMI Charges, which shall include internal labor, shall be comprised of approximately
$21 million for advanced metering infrastructure and demand response technology; $5 million
for distribution automation technology; $2 million for advanced voltage controls; $6 million for
communications network; and, $2 million for cyber security and project management. The
information and lessons learned from the Ohio Site Deployment will be employed as the smart
grid technology is considered for use beyond the geographical limits of the Ohio Site
Deployment. Customers across all three Companies will benefit from this research and
development through either the more effective deployment across all three service termritories or
through the avoided cost of technology that is not successful, as determined through the Ohio
Site Deployment, or both. As discussed above, the Ohio Site Deployment was designed to
benefit customers from each of Ohio Edison, Toledo Edison and CEI, and as such, the AMI
Charges shall be applicable to any customer who receives electric service under any of the
Companies’ applicable Rate Schedules with the exception of General Service — Transmission,
and shall be allocated by Company and rate schedule. The Companies shall commence recovery
of any applicable AMI Charges on March 1, 2010 under Revised Rider AMI, and such charges
shall be fully recovered over a period not to exceed one year from the date expenditures were
made, on a non-bypassable basis. The AMI Charges contained in this Rider shall include any

deferred amounts and be updated and reconciled on a quarterly basis, and shall become effective




on a service rendered basis on January 1%, April 1 July 1* and October 1% of each year. Rider
AMI tariff sheet is revised to reflect the AMI Charges, and is attached hereto as Exhibit C, and
incorporated herein.
b. Peak Time Rebate Rider

The Companies have elected to use peak time rebate pricing, applicable only to selected CEI
customers, for the dynamic pricing component of the project. A Peak Time Rebate Rider shall
be established to credit selected CEI customers any applicable rebate amounts as a result of such
customer’s reduced usage during a peak time period. Peak time rebate pricing is designed fo
increase customer knowledge of energy price volatility. Through this peak time rebate rider
customer usage at critical peak periods will be compared against their individual baseline usage.
The baseline usage will be calculated by measuring the particular customer’s usage (excluding
critical peak periods) over five business days prior to the designated peak time. Customers will
be randomly assigned to one of three groups: 1)} Control Group, 2) Peak Time Rebate 1:
$.80/kwh credit for reduced usage, or 3) Peak Time Rebate 2: $.40/kwh credit for reduced
usage. Customers will also be randomly assigned to one of two peak time periods: 1) 4 hour
peak time period, or 2) 6 hour peak time period. Rider PTR will not require a participation
payment. In addition, no customer will incur a penalty for failing to adjust usage. However, a
customer has the opportunity to save money, i.e., “receive a peak time rebate”, by reducing
his/her usage below their baseline usage during the peak time period. Proposed Rider PTR tariff
sheet, applicable only to participating CEI customers, is attached hereto as Exhibit D, and
incorporated herein. Rebates shall be reflected as a line-item credit on a customer’s bill. Any

revenue shortfall resulting from the application of Rider PTR shall be recovered from all CEL
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customers, exclusive of customers on Rate GT, through CEI's Commission-approved DSE2

Rider.

V. CONCLUSION

As discussed above, the Companies request the Commission to issue its Order that adopts

and approves:

(D

2

(3)

)

©)

©

Q)

the Companies’ proposed Ohio Site Deployment, including approval to install smart
meters to all customers within a particular geographic area, and apply peak time

rebate pricing to selected customers within that geographic area;

the creation and implementation of Rider PTR to credit customers participating in the

peak time rebate rider any applicable rebate amounts;

recovery from all CEI customers, exclusive of Rate GT customers, of any revenue
shortfall resulting from the application of Rider PTR’s peak time rebate through
CEI’'s Commission-approved DSE2 Rider;

recovery for Ohio Edison, Toledo Edison and CEI of actual costs incurred (and not
reimbursed by the DOE Smart Grid Investment Grant) as a result of implementing

and maintaining the Ohio Site Deployment through Revised Rider AMI;
the tariff sheets containing Revised Rider AMI as proposed herein;

the energy savings achieved and expected peak demand reductions obtained from the
Ohio Site Deployment for inclusion as part of CEI's compliance with the encrgy
efficiency and peak demand reduction benchmarks set forth in R.C. Section
4928.66(A)(1)(a) and R.C. Section 4928.66(A)(1)(b), respectively; and recovery for

any associated lost distribution revenues; and

deferral of any costs associated with the Ohio Site Deployment in connection with
FirstBnergy’s Smart Grid Modernization Initiative some of which may extend

beyond the three year project deployment period.

As stated above, the Companies filed FirstEnergy’s Smart Grid Modernization Initiative,

which included the Ohio Site Deployment with the Commission on August 14, 2009, On
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Qctober 27, 2009, the Companies wete notified that their proposal had been selected for award

negotiations by DOE. DOE has stated that it may elect to withhold some or all of the grant funds

until regulatory approval is obtained. Consequently, the Companies hereby request approval of

this Application on ot before December 9, 2009 to allow the Companies to expeditiously accept

a Smart Grid Investment Grant from the DOE.
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Respectfully submitted

Ebon¥ L. Miller (077063)

Attorney

FirstEnergy Service Company

76 South Main Street

Akron, Ohio 44308

Phone: 330-384-5969

Fax: 330-384-3875

On behalf of Ohio Edison Company,

The Cleveland Electric Illuminating
Company and The Toledo Edison Company
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Valerie A, Leramie

Paul A, Centolelia

August 4, 2009 ) Cheryl Raberto

Secretary Steven Chu -

United States Department of Energy
1000 Independence Ave., SW -
Washington, DC 20585

Dear Seoretary Chu:

As the state agency with regulatory oversight over Ohio’s investor owned electric utilities, the
Public Utilities Commission of Ohio (PUCQO) would like to offer its strong support of
FirstEnergy’s Smart Grid Investment Grant Program {DE-FOA-000058) application.

FirstEnergy’s smart grid deployment and its pricing proposal are aligned with the state’s recently
enacted electricity law, Senate Bill 221. The PUCO supports the development of retail pricing”
that reflects the varying costs of providing electric service. FirstEnergy’s proposal includes a
menu of time differentiated default prices to be offered to all of the customers in their proposal.
Consistent with the PUCO?s and Department of Energy’s (DOE) desire fo maximize the benefits
from smart grid investments, an assessment of FirstEnergy's first year resuits will facilitate
adjustments based on lessons learned during the project implementation.

Ohio's law also requires the development of disiribution performance standards. FirstEnergy’s
smart grid plan is designed to significantly improve distribution reliability and will provide a
foundation for job creation by companies that require a high level of power reliability.

On January 21, 2009, the PUCO issued an order that created a rider providing the mechanism for
recovery of the company’s reasonable smart grid and advanced mefering infrastructure costs. In
this order, the PUCO also directed FirstBnergy to work with the PUCO staff to complefe its
assessment of smart grid and advance metering deployment options, On March 25, 2009, the
PUCO approved an agreenent that FirstEnergy will work with the PUCO staff and other
interested parties to develop critical peak, time-of-day and real-time pricing tariffs,

The Smatt Grid Investment Grant funding would be a key factor for accelerating deployment of
advance metering in the FirstEnergy service territory. Additionally, we feel that this project
supports the job creation, economic stimulus and energy infrastructure objectives of the ARRA
and the Smart Grid Investment Grant Program. My colleagues and I encourage the DOE to lock
favorably upon FirstEnergy's application and recognize the PUCO’s commitment to

FirstEnergy’s smart grid initiatives.

Alan R. Schriber.

Chairman
(80 Fast Broad Strect + Columbus, OH 43215-3793 + (614} 466-3016 + www PUCO.ohio.gov
“Mie Public Utiities Commission of Ohle Is an Equal Opporiunity Bmployer and Service Provider

Sincerely,




Exhibit B

FirstEnergy’s Smart Grid Modernization Initiative (DE-FOA-000058)
[Attached]
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Smarl Grid Modarnization Iniiative

1. TECHNICAL FILE—SMART GRID MODERNIZATION INITIATIVE PROJECT PLAN

Vhe goal of the Smart Geid Medernization Initintive is to deploy technolagies to faprove the operaiing performance of the local
distribntion sysiem and encourage cnstonser participation in the conirol of elactric demand,

FirstBnergy Corp. is ¢ diversified energy company
headquartered in Akron, Ohio. Its subsidiaries and
affiliates are involved in the generation, transmission
and disteibuton of clectricity, energy management
and other cnergy-related services. Its seven electric
utility operating companics comptise the nation’s
fifth Jargest investor-owned electric system, serving
4.5 million customers within 36,100 square miles of
Ohio, Pennsylvania and New Jersey. Three of First-
Energy Cotp.’s electric utility operating companies —
‘The Cleveland Flecttic Huminating Company (CEI)
in Ohio, Metropofitan Edison Company (Met-Ed) in
Pennsylvania, and Jersey Central Power & Light
Company In New Jersey (JCP&L, together with CEI
and Met-Hd, hereinafter referred to as  the
Companies ox FixstEnergy) — are participating in the
Smart Grid Modetnization Initiative. The Compa-
nics, joined by world-class parmess, the Electric
Power Research Insdtute (EPRE), Science Applica-
tions International Corporation (SAIC), BPL
Global, Ltd. (BPLG) and IBM Global Sexvices Inte-
gration and Techoology Services (IBM), create a
team with the breadth and experdse to drive suc-
cessful completion of this project.

Building on previous work undertaken in con-
junction with EPRI and IBM, FirstEnergy’s Smast
Grid Modernization Initintive will firmly establish
the utility and regulatory business case for integrat-
1ng crosscutiing smart grid technologies with exist-
ing distribution system infrastructures. Full-system
life-cycle costs and henefits will be analyzed to jus-
tify recovery of investments, which is pivotal to en-
suring expanded deployment across FistEnergy and
supporting deep-market penetration across the
United States. Results will fllustrate how aging infra-
stoncture will function when combined with smart

prid technologies; create a better understanding of -

issues related to integration among multiple utilities
and Independent System Operators; and provide a
thorouglt analysis of associated benefits to custom-
ers and the environmeat. This project will help es-
tablish cost-recovery timelines that wtiliies and reg-
ulators can follow to minimize existing barriers and
risks refated to smart grid technology implementation,
1.1 Project Abstract

The Smart Grid Modernization Initistive deploys
technologics to improve the operating performance
of the local distribution systems and encourages

Technical File—Project Plan

l

customer participation in thc control of electric
demand. Figure 11-1 depicts the Compasnies’
planned technology deployments within each state
the smazt grid components vary from utility to wtil-
ity. For example, the CEI and Met-Ed projects
include distribution automation (disttibution auto—
mation ot DA) and volt/VAR coatrol (volt/VAR
control or VVC). The JCP&L and Met-Ed projects
will deploy an integrated distributed energy resource
(IDER or Integrated DER) control platform for
direct load control (direct load control or DLC) to
enable customer participation in demand reduction.
The DLC programs offer the consumer the oppor-
tunity fo reduce energy costs by participating in peak
load reductions called for econotnic, operational or
regulatory reasons. The CEI project will include an
Advanced Metering Infrastructure (AMI) deploy-
ment near Cleveland, Ohio. Dynatnic pricing pro-
grams will be instituted with AMI, enabling the con-
sumer to patticipate in demand reduction and
enerpy efficiency efforts. The unified approach pro-
vides the ability to customize to loral conditions —
operational, geographic, or regulatory — while main-
taining a common suppost architectute and infra-
stuctare for cyber security, communications, data
integration and interoperability. The equipment will be
installed over & 24-month period; data collection and
analysis will continue for an additional 12 months.

This proposal is submitted as an Jrtegrated and
Crosscutting System Topie based on the project’s
span actass several of the Department of Enerpy
(DOE]} specified topic areas, including Electric Dis-
tribution Systerns (distribution automation and volt/
VAR control capabilities), Advanced Metering Infra-
structure and Customer Systems (direct load control
at the customer premise to reduce peak demand).

This proposal is a ditect extension of work
initiated within FirstEnergy in 2006 with EPRI and
subsequently IBM and will leverage the crosscutting
nature of different technologies. These include
creating pervasive communications and information
rmanagement to accomplish multiple objectives,
integrating control and meteting devices to achicve
multiple benefits, and demonstrating a compelling
value proposition for implementing a comprehen-
sive set of new improvements across the distribution
system. This project will provide the ctedible data ne-
cessary for DOE to examine these relatfonships and

FirstEnergy.




DOE SGIG 000058

Smarl Grid Modernization initiative

- IGeA Roagispigg

'+ FestEiiargy Sorvle

DA

VolliVar
Controf

Figute 111, Integtated Architectute depicting common supporting infrastructute and deployment

applications. (FirnEnergy will request fo switch its Ohis slectricity fransmission assels fron the Midwart Tndependent Systers
Operatarta the PIM Intervonmect with is ofker ransmission assels. If approved, this would not take effect before fune, 2011}

the resulting benefits from a cost and economic value
perspective, ‘This project will encompass a highly vari-
able set of climatic conditions, existing infeastructute
designs and customer control group demographics
actoss Ohio, Pennsylvania and New Jetsey, increasing
the value of the data collected for DOE.

‘The Smart Grid Modernization Initiative will
promote the objectives of the American Recovery
and Reinvestment Ace of 2009 (ARRA) by creating
and retaining jobs and stimulating economic recov-
ery in a timely mancer across the northeastern
region. Based on estimates of job creation from the
ARRA provided by the Council of Fconomic Advi-
sors of the Exccutive Office of the President (May
2009), this §114M project will create approximately
1,239 job-years. In addition, the project will meet
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the key goals of the DOE Smartt Grid Investment
Grant progiam (SGIG); accelerate the moderniza-
tion of the nation’s electric ttansmission and distei-
bution systems; and promote investments in smatt
grid technologies, tools, and techniques that increase
Hexibility, functionality, interoperability, cyber secu-
1ity, situational awareness and operational efficiency.

1.2 Project Tasks and Schedule

The Companies arc proposing a high-value inte-
gration project that will establish three smact grid
reference deployments within their respective ser-
vice rerritories, using information and analysis from
ongoing smart grid planning efforts. Findings from
these deployments will enable the Companies to
continuously improve their smart grid deployment
plans. The project will benefit the broader industry

FirstEnergy.
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as key partners use project information to create
objective analysis and meaningful industry reports.
Operational information from these regional dep-
loyments will provide insight into the impact of
various factors on technology-related benefits. The
deployments will be implemented to support use

case development and implementation in such a way

that crosscutting benefits associated with these
deployments can be better understood and quanti-
fied. A project schedule was developed with a time-
lne that validated achievernent of design, configura-
nt, installation and testing. A mastex
1T R B}ﬁé?t?]'f RV
Comptéle (OH)

i
i

N PP AR §

T

scheduler coordinated the input from the team to
craft a comprehensive Primavera schedule identfy-
ing tasks including milestones and interdependencies
to ensute that all aspects of the project scope can be
completed in a timely fashion. Individual tasks for
the successful integraton of DA, VVC, Demand

“ Response (DR), IDER, DLC and AMI have been

aligned to ensure successful completion within the
three-year requircinent. Figure 1.2-1 sets forth a
high-level project schedule for the Stmart Grid
Modernization Initiative with 2 timeline that begins
at DOE approval:
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Figute 1.2-1, High-level Smatt Gtid Modernization project timeline,
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To- cifectively manage the project deployments
each integration component has well-defined com-
pletion milestones and specific deliverables. Key in-
tegration components, milestones and deliverables
for cach deployment are described below in Figure
1.2-2, The Program Manager will compile a com-
plete milestone chart after initiation of the project.

Regulatoty Support and Approval

This Smart Grid Modernization Initiative requires
the support of the Public Utilities Commission of
Ohio (PUCQ), the Pennsylvania Public Utility
Commission (PAPUC), and the New Jersey Board
of Public Utilities (NJBPU, collectively the State
Commissions). Such support must include timely
regulatory approval to recover all costs incurred that
ate not otherwise recovered through the DOE
grant. The Companies have taken a proactive and
coliaborative approach in working with, and inclad-
ing input from, the State Commissions to develop
this Smart Grid Modernization Initiative, As a result,
the Companics have secured lettess of support from
the State Conunissions. Moreover, the PUCO and
the NJBPU have encouraged the Companies to file
for necessaty cost rccovery. In the case of the
PAPUC, an application for cost recovery was
included in Met-Ed’s Peak Demand Reduction plan
filed with the PAPUC in accordance with P.1. No.
129. The Companics are pleased with the support
provided by the State Commissions, and believe that
necessary cost tecovery will be approved. In addi-

tion, the Companies will continue to collaborate
with the State Commissions to determine the costs
and benefits associated with smart grid technologies.

1.3 Management Plan
1.3.1  Overview of Project Objectives and Scope
of Actvitles

FirstEnergy has assembled a sttong cross-func-
tional team to plan, design, implement and manage
the Smart Grid Modernizaton Initiative, A dedi-
cated Program Manager has been assigned overall
responsibility for project delivery. Project site dep-
loyment will be led by members of FirstBnerpy’s
Eneigy Delivery Corporate Project Management
groap (B Project Group), which has primary
tesponsibility for executing major capital projects.
Experienced professionals from the Companies will
be designated as dedicated lead resources supporting
the Program Manager. FirstRnergy has assigned Tim
Richard as Programt Manager. He will be directly
accountable to executive management on this pro-
jJect.

The ED Project Group will use a portfolio of
tested and proven management tools and techniques
to achieve integration goals and DOE objectives. In
develaping the master implementation plan, project
team leadership will thoroughly consider, prioritize
and integrate the DOE’s Smart Grid Investment
Grant (SGIG) poals, objectives and functionality
requirements. The Program Manager and his team
will deliver final implementations to opetations staf{

—
&
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Figure 1.2-2. Milestones and delivetables for major integration components by state,
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at CEl, Met-Ed and JCP&L, and these plans will he

managed to suppost all of the targeted SGIG bene-

fits. The following process will be used to achieve
and support DOE crosscutting abjectives:

#+ The technologics specified in this proposal will
be implemented to deliver measurable smart grid
benefits based on the specific needs and
requirements of the Companies.

¢ Dcploymcnt and evaluation of these teChIlOlOglﬁb
in various configurations will support, inform
and enhance FirstlEnergy’s smart grid strategy.

¢ The cutcome of these integrated, crosscutting
deployments will reflect accurate operational pes-
formance and data.

The Program Manager will ensure that the goals
of the SGIG program are accomplished in order to
accelerate progress toward a mwodern grid. For
example, the Qhio deployment supports the fol-
lowing SGIG goals: 1) enabling informed participa-

btion by consumers in retail electricity markets, (2)
providing for power quality for a range of needs by
all types of customers, (3) optitnizing assct utiliza-
tion and operating efficiency of the electric power
system, and (4) anticipating and responding to sys-
tem distutbances, The Smart Grid Modetnization
Initistive Progeam Manager and his teim wil
develop an iteraiive and collaborative plan to ensure
achicvement of DOE SGIG crosscutting objectives.
Figute 1.3.1-1 shows the steps involved in taking 2
single smart ged technology and incotporating it
into a crosscutting integraton plan,

"The key activities to support this iterative and
collaborative intcgration planning process by dep-
loyment area are indicated in Figure 1.3.1-2, Scope
of Activities to Support Crosscutting Seategy.

1.3.2  Ohenlew of Management Approach

The ED Project Group is a department of the
corporate otganization and seports directly to First-
Energy’s executive management. The ED Project
Group is responsible for selected large capital
projects and also collaborates with the seven opet-
ating companies to ensure all capital projects ace
completed on schedule and within budget. The
FisstEnerpy Corp budget for infrastructure

improvements is approximately $600-700 million
annually, In 2009, FirstEnergy completed 100% of
the sumet-critical projects on time and undes
budget.

As with other selected projects assigned to the
ED Project Group, a consistent ptoject manage-
ment approach will be used to support the overall
strategic objectives of the Smatt Grid Modernization
Initiative. ‘A dedicated Program Manager and three
Project Managers have been assigned to the project.
The ED Project Group follows 2 detailed metho-
dology for managing all large projects, Formal
project management tools and software are utilized
to maiotain focus on timelines, costs and ontcomes;
interim milestones are developed to support all criti-
cal path activities.

The Program Manager is chiefly responsible for
the execuiion and project success across the three
states identifted in this applicaton. Reporting ta the
Program Manager is an organization led by three
state Project Managers, a Project Controller, a Cyber
Security Manager, an Interoperability Manager, an
Tntegration Manager and several external industry
cxpetts. All of these individuals are required to pro-
vide regular updates, metrics and data for analysis
and fo support decision making, In addition, the
Program Manager, along with executive manage-
ment, will evaluate the need for additdonal project
management services in order to ensure optimal
ontcomes. Reporting to the Project Managets ate
Technical Leads who ate responsible for execution
of the project plan. The Technical Leads and sup-
porting pessonnel were selected from each of the
Companies, and provide broad, company-wide ex-
pertise and specific operating area fannhanty {see
Appendix A for complete resumes).

Going forward, Project Managers and Technical
Leads from within FiestEnetgy will provide analysis
and reporiing on a bi-weekly basis in order to pro-
vide timely npdates to the Program Manager. The
analysis and reporting will be based on schedule
updates. The Project Managers will compile the
information from the Master Scheduler, meet with
the Technical Leads, and comp[ete an an'ﬂysm of

1 SGIG G o)+ L Slngle PiRoss
Optimizing asset ullllzalion . | Retiova disidbuilon
and opetaling efficloncy of * {ransformer load to prevent
1he electric power system outage

. Coordinate voIlege profle Creat& cm:urt Based load
1 sansors wih capacilor " profiles fo maintaln congslent
banks - load proflles aoross asseis :

Figure 1.3.1-1, Steps to incorporate smart grid technology into a crosscutting integration plan.
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Figure 1.3.1-2. Scope of Activitics to Suppott Crosscutting Strategy

progress. The Project Managers will review the
schedule status on a bi-weekly basis with the Pro-
gram Manager. The Program Manager will meet
with appropriate parties in order to address any
schedule issucs and then teport to executive
management. See Figure 1.3.2-1.

The BD Project Group has established and
documented processes for managing this project.
For cxaimple, process maps ate important tools used
for maintaining project methodology discipline and
output consistency. A series of process maps age
available to the Program Manages, deseribing stan-
dard procedures that involve planning, execution
and project close-out phases. The following sum-
maty describes the overall process:

1. Project Planning.

» Prepare a detailed project scope statement that
defines the project deliverables. The statement
clearly defines what the project will
accomplish, and forms part of the project plan.

Technical File—Project Plan
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> Initiaste the activities necessary for the
development and execution of the project plan.
The state Project Managets continue in this role
to enstiee execotion. Throughout this process, =
team of individuals from the appropriate cross-
functional wotk ateas bave collaborated to
identify information pertinent to the project
scope, schedule, durations, costs, etc.

» Develop the project schedule, deliverables and
milestones to ontline the project in sufficient
detail so that the project plan can be
successfully implemented, The resource plan
details each resowice type, work suppott
group, vendor and contractor that will
perform work on the project. This requires
specific estimates of man-hours and personnel
requiternents.

> Develop detaited cost estimates for every part
of the project, These estimates ate developed
from quotations for equipment, land or
services, as applicable,

FirstEnergy.
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Figure 1.3.2-1. Smart Grid Organizational Chart

2. Scheduling

> Prepare a detailed formal project plan along

with  Technical ILeads for coordinating,
directing and perfortning the proposed work
within budgetary and timeline constraints,
which will be reviewed in the project kick-off
meeting. The Program Manager, along with
the state Project Managers, will ensure that a
detailed Critical Path Method (CPM) schedule
is prepated, reviewed and agreed upon, which
will incotporate strategies to manage multiple
parallel project paths. A critical zesponsibility
of the Project Managers is to manage the
duration and sequencing of tasks to ensure
that sufficicnt progress has been miade and
aceurate data has been produced to support all
ineerim evaluation pracesses.

The Program Manager appoints a Master
Scheduler, who will pathex project proggess bi-
weckly.

3. Project Performance Analysis
» The siate Project Managers will utilize

Schedule Petformance Index (SPI) in order to
forecast changes that will impact project
completion dates based on performance, The
Cost Performance Index {CPT) will be
analyzed s well in order to forecast a new
Estimate at Completion (EAC).

Technical File—Project Flan
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> The state Project Managets will schedule regotar
performance meetings in order to address
performance problems and resolve issues.

4. Problem or Variance Resolution

» Approve the corrective action plan related to
problem or variance resolution. The corrective
action plan will be documented in order to
capture the canse of the vatiance.

5. Cost & Schedule Reporting & Tracking

> Will have FitstEnerpy's Business Services
Department provide cost information and the
Master Scheduler wilt provide schedule
updates for reporting and tracking putposes.
The state Project Managers and the Master
Scheduler will document progress relative to
the apptoved project baselize,

> WAl have key individuals in FirstEnergy’s
Business Scrvices Depattment provide BRIO
financial repotis at the close of each month.
All costs will be collected in PistEnergy's
existing financial management system.

Roles and responsibilities for key members of the
project team were established early in the planning
phase of this project.

Program Manager — Tim Richard
¢ The Progtam Manager is responsible for the
overall success of the Smart Grid Modernization

FirstEnerg:

i 38 2




DOE SGIG 000058 Smart Grid Modeenization Initiative

Initiative, ensuring that schedules, budgets and  Smart Grid Integration Manager ~ Mark Sondag
metrics are met, tracked and teported, as ¢ The Integration Manager develops and imple-

tequired, The Program Manager is responsible
for ensuting planning procedures are followed,
the schedule and budget is developed, the project
performance analysis s conducted and project
prablems, issues or variances are addressed in
order to mitigate project risks.

State Project Manager ~ Mike Demas, OHj; Jim
Catanach, PA; Bill Goetchius, NJ
4 The state Project Managers ate zesponsible for

the daily activities in their states. This includes
ensuring that the detailed project schedule,
budget and metrics are developed and the long
lead equipment has been ordered and will be
defivered when needed. The state Project Manag-
ers oversee all construction and network imple-
mentation.

Project Controller, Pinancials & Data Repotting
4 The Project Conttoller is the main financial

resource for the Program Manager. The Project
Controller collects, analyzes and reports financial
and other information as well as analyzes and
seports on the metrics that are developed by
Project Management.

Cybet Seeurity Manager — Don Miller

4 The Cyber Security Manager ensures that effec-
tive plnaing and  implementation  occurs
according to applicable laws, policies, standards
and guidelines throughout the life cycle. This
includes seasitivity assessment during system
design making cestain related security activities
are incorporated into specifications, Mr. Miller is
required to provide oversight during vendor and
device procurement to evaluate threats and fo
ensure sccutity testing is performed dusing sys-
tem deployment and commissioning,

Interopetability Manager — Joseph Wallgorski
¢ The Interoperability Manager ensures the devel-

opment of a framework of specifications, proto-
cols and model standaids to achieve interopera-
bility, Mr. Waligorski will implement 2 strategy

for seamless integration according to accepted .

policies and guidelines. Deployments will inte-
grate 2 vast number of devices and systems
including power quality, favlt information
assessment equipment, controllers, monitors and
meters. Oversight Is required to make certain
completed system installations minimize disrup-
tion and sustain compatibility.
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ments an information and system integration
strategy to achieve the smart grid functionality
and data collection, analysis, and reporting
requirements of the project, Within the context
of defined objectives, he will develop use cases
which specify required data characteristics,
transmission paths and interfaces, which will
Facilitate identification of suitable protocols, for-
tnats, acquisition steategies, and storage require-

ments required to service identified applications
angd usets. Mr. Sondag will also ensute that open
protocols and standards are used and cyber secu-
tity requirements are observed,

EPRI — Mark McGranaghan

¢ EPRI will take the lead in developing the data
collection plan and coordinating the data collec-
tion in support of the project cost-benefit
assessment (CBA). EPR] has worked with DOE
in the development of a cost-benefit framewosk
that can be applied to smart geid demonstrations
and deployments across the country. This
framework will be used for EPRI Smart Grid
Demonstrations as patt of 4 major initiative and
will be coordinated with the assessments for
DOE demonstrations and deployments. Initial
data collection efforts will focns on defining a
baseline for the projects in all three states.

SAIC ~ Craig Rizzo

4 SAIC has been selected to provide enginecring,
data management and integration, project
management, cyber security and other services
across the thice FirstEncrgy deployment projects.
SAIC has deep experfence in these areas across the
utllity industry end in other government and
commercial sectors, providing management,
engineering and other services for hundreds of
projects of similar complexity and magnitude.

BPL Global — Mark Rupaik

¢ BPL Global's role in the project will be to provide
its proven Integrated Control Platform as the
underlying software plaiform for the enhanced
direct load control and Integrated Distributed
Energy Resources solutions. BPL Global will take
the lead in the design, integtation and deployment
of the advanced Joad control solution.

IBM — Phil Mullins .
¢ IBM will ensure the data integration and
communications  architecture  implemented

FirstEnergy.
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conforms to Intelligent Utility Network (IUN)
guiding principles, the EPRI Intelligrid program,
Mational Institute of Standards and Technclogy
(NIST) interoperability standards, and the
FirstBnergy data integration and comnmunications
architecture strategy.

131 Qualificadons of Proposed Ovganlzations
and Personngl

FirstFnergy is one of the nation’s largest electrical
distribution companies and has unparalleled expe-
tence executing a project of this size and depth. The
BD Project Group is responsible for selected large
capital projects typically stacting at $1M. With expe-
tienced project and cost managers, the ED Project
Group has a proven track record on managing
projects effectively within the predetermined objec-
tives of cost, schedule and customer expectations.
Highly successful project managess have been
retained and recruited beyond FirstHnergy and draw
from a broad cross-section of the industry including
other utilities, farge indusirial customers and electric
generation plants (Fossil and nuclear).

Bitst Dnerpy is joined in this effort by a number of
nationally known support contractors that bring a
wealth of experience to this effort.

& Svience Applications International Corporation—SAIC
is &« FORTUNE 500® scientific, engineering, and
technology applications company that provides
Engineering, IT, Integration, Cyber Security, and
other services to public and private clients in
national security, energy, critical infrastructure,
and health, SAIC has deep domain knowledge in
the electric utility and Smazt Grid space, and has
been selected to provide engineering, data man-
agement and intcgration, cyber security and other
setvices across the three FisstEneigy deployment
projecis.

& Eletric Power Research Instiinte—EPRI is an inde-
pendent, nonprofit center for public interest
energy and envitonmental research. EPRI brings
together members, participants, EPRI’s scientists
and engincers, and other leading expetts to work
collaboratively on solutions to the challenges of
electric power. These solutions span nearly every
atea of electeieity generation, delivery and use,
including health, safety and environment. EPRI
is onc of the countty’s foremost research insti-
tates with regard to smart grid benefits analysis.

¢ BPL Ghbal, Lid—BPL Global is a stmart grid
technology company that provides software
solutions and services to clectric utilities and
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energy service companies enabling an intclligent
grid. BPL Global’s solutions enable wutilitics to
more efficiently manage demand, integrate disti-
buted energy resources, improve service reliabil-
ity, and optimize cost and capital productivity to
deliver energy more efficiently and reliably for a
greener environment.

¢ IBM—IBM is a global company with a broad
range of capabilities, focused on providing busi-
ness insight and solutions for customers. 1BM
has a history of working with FirstEnergy to
provide technical and business solutions and is in
the process of completing data integration znd
communications architecture o support future
smatt grid technology deployments. IBM pio-
neered the Intelligent Utility Network (IUN) to
provide a framework within which technology
strategies, financial requirements, regulatory
compliance, and business needs could be mod-
eled. IBM is a leader in smatt grid technology
development and deployment and is a highly res-
pected member of the smart grid community.

Qualifications of the Staff Assigned

Programm Manager — Tim Richard

Mr. Richard has more than 32 years of experience
managing complex projects and large work groups.
He is currently Manager, ED Project Management
with direct reports of seven project managers and
field coordinators. Projects include large transmis-
sion lines and substations with sapport responsibili-
ties to all FirstEnergy Corp.’s operating companies.
He manages multiple projects within a total annual
budget ranging from $600M - $700M. Prior to this
assignment, Mr. Richard was Director, Operations
Services for QOhio Hdison Company and Pennsylva-
nia Power Company (2004-2008) and responsible
for the safe, reliable and cost-effective operation,
design, consttuction and maintenance of the wtilitics”
distribution systems. Areas of responsibility included
distribution engineering, line services, dispatching,
forestry scrvices and claims services for the entite
operating company; anaual budget was approx-
imately $135M, with 835 employees serving 1.2M
customers. He holds an MBA (Kent State Univer-
sity), BS in Civil Enginceting (University of Ver-
mone} and is Registered Professional Engineer in
Ohio.
OH Ptoject Manager — Mike Demas

M. Demas has over 26 years of electric utility and
industey experience. He has been actively managing
projects for mote than 12 years in the electvic utility,
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steel, and salt industries and has successfully com-
pleted all projects on time and: within budget. The
electric utility projects include large transmission
lines and substations with support responsibilities to
three FirstEnergy operating companies. Mr. Demas
has a thotough understanding of estimating, sche-
duling, cost analysis and project management. Mr.
Demas manages multiple projects on an anawal
- basis. Current and anticipated assignments from the
2009-2013 Capital Budget consist of 20 projects
estimated at approximately $100M. Mr. Demas
holds a BS jn Business Manegement {Indiana Wes-
leyan University).

PA Project Manager — Jim Catanach

Mr. Catnach is a highly skilled management
professional with 27 years of experience In the electric
utility industry. [e excels in managing large strategic
projects. Arcas of expertise include line operations,
custommer service, data analysis, technology imple-
mentation, and process improvement. Mt Catanach
is a skilled communicator who builds strong and
positive working reladonships with employees and
customers. He holds an MBA (Pennsylvania State
University), Beta Gamma Sigma Honor Society, BS in
Mechanical and Ocean Engineering (University of
Rhode Island) and is & Registered Professional
Engineer in Commaonwealth of Pennsylvania.

NJ Project Managert — Bill Goetchius

Mr. Goetchius bas 26 years of utility experience
ranging from Customer Service to Operations Man-
agement, Hngineering and Project Management. He
is responsible for the most complex substation,
transmission line and disteibution line expansion
projects developed at JCP&L. Most recently he has
managed a group of project managers who wese
responsible for an anmual project postfolio of over
$78M per year.

SAIC Lead — Craig Rizzo

M. Rizzo has over 16 years of experience in
systems engineering and project management as z
military  service member and  consultant  fos
commercial industry. He has developed smart grid
concepts for DOE, worked closely with utility and
nop-utility stakeholders to overcome smatt grid
batriers, designed and developed integrated smart
grid demonstrations, and managed the development
of intelligent transmission opetations applications

BPLG Lead - Mark Rupaik
With close to 25 years of experience with
Duguesne Light Holdings, Mr. Rupnik is an electric

Technical File—Project Plan
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utility veteran with extensive utility knowledge and
expertise. During his career at Duquesne Light, he
also sexved from 2004 to 2007 as General Manager
of Duquesne HEnergy Solutions, an encigy company
subsidiary of Duquesne Light Holdings, Inc. that
specializes in the development and operation of
“inside the fence” enerpy facilities as well as the
opetation of synthetic fuel production facilities.
From 2001 to 2004 he held the position of Vice
President of Sales and Marketing for DQE Corn-
munications. Mr. Rupnik is a graduate of the
Advanced Management Program at the Wharton
School of the Univessity of Pennsylvania. He also
holds an MBA and o BS in electrical engineering
from the Univemsity of Pittsburgh. Currently M.
Rupnik is the BPLG GM and SVP, Notth Amesdca.

EPRI Lead — Mairk McGranaghan

Mz, McGranaghan is ‘4 Director in the EPRI
Power Delivery and Markets Sector. His research
arca responsibilities include distribution, under-
ground distribution, advanced distribution automa-
tion, Intelligrid, power quality and security. Research
priorities include developing the standards and
approaches for implementing an intelligent powet
system infrastructure to support automation, higher
efficiency, improved reliability, and integration of
distributed resources and demand response.

IBM Lead - Phil Mullins

Mz, Mullins is a Seninr Level Wireless and
Petvasive Computing Consultant for IBM Global
Service’s Integration and Technology Services in
Houston, Texas. Mr. Mullins leads the IBM US
Setvice Delivery for Wireless and has 25 members
of his team devoted to delivering wircless
infrastructure services. Recently he has supported
two significant strategic outsounteing oppottunities in
the wtilities industry and is a leading subject matter
expert on mobile data connectivity and adaptive
computing for this industry.

Smart Grid Cyber Secutity Lead — Don Miller

Mte. Miller is presently FirstEnergy’s Manager [T
Security and has more than 23 years of experience in
the industry. He is a results otlented IT leader with
proven success providing solutions to increase
productivity, reduce costs, and improve accuracy,
efficiency and accountability. Other employers
include Deloitte & Touch, Emst & Young, Lucent
and AT&T Bell Labs, Priot 1o his present assign-
ment, he developed security architecture and tisk
assessment tools and managed telecommunication
softwate projects.

FirstEnergy.
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Smast Grid Integration Lead — Mark Sondag

Mz, Sondag has over 20 years of experience in pro-
gram management within manufacturing industries,
oversceing plant operations and product development
initiatives. Fle is a FirstEnetgy technical support team
member  assisting in  the development of a
companywide smart geid program. He has managed
pilots and supposted standaids development in
substation data integration, transformer monitoring
and synchrophasor application ateas. He has been
responsible for project team formulation, scope
development, and administrative coordination for the
cureent Smact Grid Modernization Initiative.

Smart Grid Interoperability Lead — Joseph
Waligorskl

Mr. Waligorski has over 25 years of experience in
the electdc wutility industry integrating technology
into the T&1D system. He led FitstEnergy’s Inte-
grated Grid Communication & Automation (IGCA)
effort, facilitating the development of FirstEnetgy’s
smart grid roadmap and outlining the FirstEnergy
direction and technologies to achicve smart grid
vision, teceiving an EPRI Technology Transfet
Award for this indusiry model. Mr, Waligorski is
Chairman of the Grid App Consortium, a utility
group with DOE suppoxt to advance development
and deployment of smart grid technologies with
nea-teem fmpacts,

L5 Seacegivs o Addvess Risk

FirstEnergy actively manages many forms of risk
with potentially significant ipacts on a daily basis.
To manage project planning and implementation
tisks, PirstEnergy appoiuts a risk management team
that focuses on the following areas of concern: 1)
the scheduling of crifical path project activities and
awatencss as itnpact dates are approached; 2) the
developtnent of contingency plans when the need
arises and ongoing contingency analysis manage-
ment; 3) the application of project controls such as
scope, schedule and budget; and 4} the selection and
management of project vendors. In additon to con-
tingency plans, individual plans for approvals, audits
and project communications will be developed and
managed for this project.

The Smart Grid Modernizativn Initative spans
multiple technologies and comprises three deploy-
ments in Ohio, Pennsylvania and New  jersey,
respectively. While there are several risks that exist
that could impact tasks and schedule, they can be
sumuatized by the following in Figure 1.3.5-1

Technlcal File—FProject Plan
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Key areas of focus for this project have been
identificd as Ffnancial, customer and regulntory.
Detailed and cross-functional risk management
strategies have been developed for each of these
areas as an eatly project task. When areas of risk are
being weighed in the decision-making process, deci-
sions will be prioritized based on the outcome
objectives outlined in this proposal.

1.3.6 Orgunizational Commitment
Figure 1.3.6-1 illustrates our senior management
commitment to this inidative.

1.4 Techuical Approach to Enabling Smart
Grid Fuuctions
141 Overview of FigstEnergy Crosscutidng
Repional Integration Proposal
Tn 2006, FirstEnergy launched the Integrated Grid
Communication & Automation Initiative, a stratepic
and consensus building initiative with 4 focus on
planning and implementing  smart  prid  with
disciplined qualification and seandardization of
smart grid techoologies and architectures. The
development of an IGCA roadmap was completed
in December, 2007 in collaboration with EPRE. The
resulting IGCA roadmap and implementation plan
represents the planned functonality for data
acquisition, integration and automated restoration
and optimization utilizing a common and unified
network. Under the IGCA plan, FirstEnergy:
1. Estahlished the vision and ditecdon for the
future state of its energy delivety system
2. Characterzed existing facilities
3. Developed requirements based on  cost-
justifiable applications
4. Mapped requirements to technologies that were
likety to be available for deployment
5. Conducted gap analyses to achieve future vision
through technology application
6. Created an IGCA Roadmap and technology and
- architecture standards

In launching the IGCA, FirstEnergy partnered
with EPRI to raise the bar for stact grid strategic
planning. FirstEnergy’s IGCA roadmap objectives
were  established in  parallel with and  fully
complementary with the DOEs modem grid
characteristics and, as a result the IGCA approach,
have been used as 2 roadmap model for the
industry. In fact, key arcas that were explored during
the IGCA planning process are identical to DOE
focus areas for smart grid investment, including
standardization and interoperability, security, use of

Fl'lrstEne[_;g;M
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MED program supporis future skiifs ratning requirements

10 10a%

Figurte 1.3.5-1, Risk Table

object modeling, adoptability and scalability. "This
cleatly demonstrates the commonality between the
DOE funding objectives and the BirstEoergy
strategic approach to smart grid planning and
implementation,

In late 2008 FitscEnergy initiated a data
integration and communication architecture study in
collaboration with EPRI and IBM. This study
proposcs a teference  design  for the future
FirstEnergy data and communication infrasteuctuge.
This architecture is a key aspect of the IGCA
Roadimap. It supports the processing of data into
useable information aud the ability to communicate
that information into cross-funcdonal applications,
The architecture requircs open standards and
protocols so that infrasttucture implementations
based on this architecture can migrate to new
transport technologies as they develop. This, in turn,
supports technology applications, automation and
optitnization at all levels of the tansmission and
distribution  systemm. The flow of information is

Technicat File—Project Pran .

crucially important to FirstEnergy’s plan to develop
a platform-independent architecture that provides a
foundation for inteprating applications and feeding
data into those applications,

This crosscutting strategic process will create
synergy for FimstBnergy as the smart prid
deployment plar: continues to mature. The IGCA
groundwork will assist FirstEnergy in addressing
regional and local differences while developing
teplicable and readily deployable smart grid
solutions and maintaining consistency with industry
standards. These inchude:
¢ Crosscutting systems based oa integration aceoss

technologies, geographies, demographics,
transtission orpanizations and comimissions,
supporting varied business models but producing
consistent outcomes.

¢ Integration of multiple technologies into a single

12

framework, leading to an understanding of
relative operational values in one region versus
another.

s
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HfstEne 76 South 8480 Sttagt
___u_....igx. HAkian, Ol 44308
Richerd R, Gilgg  B80d04-5070
;’.:x&cgﬁ*m !ga Er_’{as l'ﬁﬁ:}l m;d Fae330:354-5000
roxidon, Fhat€nsrpy Unitlas
August 4, 2009

Donna Willlams

CGontract Spaciallst
MA-642,2/L'Enfant Plaza Building
1.8, Dapartmont of Energy

100¢ Independence Ave,, S.W,
Washington, DC 20585-1816

Re: Leftar of Commitment Tor FirstEnergy Sorvige Company’s Application fo
DE-FOA-0000058 Smarf Grid Investitienit Grant Frogram

Dear Ms, Willians:

| am wiiting fo express FirstEnergy’s full support for the smart grld Investinent projects
In Ohlo, Pennsylvania and New Jorsey that we are sesking funding through the Amerlcan
Recovary and Reinvastment Act of 2009,

This latter of commiiment is for a cross-cutting funding application submitted by
FlistEnergy Service Company, on behalf of three operafing companles - Cleveland
Elactrie tHuminating Company, Metropolitan Edison, and Jersey Contral Powet & Light, In
the above referenced FOA for the Smart Grid Invesimen{ Grant Frogran,

This set of projests is designad fo provide significant henefits to our customeys through
the deployment of smart grid technologies, The proposal Is intendad to demonsirate the
Incrensad operational efflclendy, functionailty, and Eniemperabmt{ achlevahls with Smart
Grid teghnology doployments across geogiraphically diverse setvice teriltories focated in
three sintes and two Indepondent system opefator {(I80) ragions, and lg expectad to
accelotate the adoption of this technology avross the entire FirstEnergy system,

FlrstEnergy s commiited fo providing the people and resources needed to enswie
projoct success and manage the data required to satisfy DOE project ohjectives. We
have spoken with our respectlve regulatory commissiones _antj_; heliove we have the
support necessary 1o execufe {his very hmporiani set of ‘projects,  We haye also
assembled a strong feam led by Program Manager, Tim Richard, who will have the
dacision making authority to commit organlzaflovial resources heeded fo suppoit the
complotion of project tasks, and shall provide overalt projest diraction.

In addition, [ will continue to offer my personal suppott for these.projects that will help
ensure our distribution Infrasfructure is betier oguipped to mest the future eporgy needs

of our customers,

Sincerely, *
Wﬂ%‘

Figute 1.3.6-1. Organizational Commitment
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¢ Implementation of diverse components accord-
ing to a common reference design, addressing the
most eritical of smart grid concerns. These relate
1o interoperability, data collection/verification,
extensibility, broad applicaton of sisk-mitigation
across whole systems, and application of 2 cost-
benefit framework actoss these comprehensive
systcins,

¢ Adding detail to the crosseutting strategic

" framework as data from the fist strategic
deployments s generated. This will enhance
PirstEnergy’s  stnart  grid  implementation,
supporting a deployment approach sufficicndy
flexible to accommodate currentt and developing
requitements,  competing  technologies  and
alternate program cholces or regulatory directives.

4 Specifically, in this deployment the architectural
guidelines developed in the IGCA initiative will
guide technology selection and the supporting
data integration and communications strategy. It
will demonstrate the implementation of a
common communications infrastructure  that
supports AMI, DA, VVC, SCADA and DLC
with necessaty prioritization of data to ensure
reliability 13 maintained,

A guiding principle behind the FirstEnergy
strategic approach to smart grid is the leveraging of
digital components across all aspects of encrgy
delivery  operations. This  leveraging  allows
FirstEnetgy to benefit from economies of scale,
standardized  architecrases and  corporate-wide
sharing of information, and expands FirstEnecrgy’s
knowledge base of smatt grid functionality.
FirstEnergy has made a committment to wse
components, standatds and protocols that support
an open acchitecture solution that mitigates system
obsolescence as new smart grid devices emerge in
the marketplace.

With this SGIG  application, PirstEnergy is
launching the next phase of its industry leadexship in
strategic smart grid technology deployment and
secking to accelerate the implementation of this
technology. Information gathered from the three
reference deployments described below will guide
the deployment of smart grid integration into First-
Energy’s diverse service tettitoties. In addition to
technical findings, critical non-technical issues such
as cost, customer awareness and interaction, and
zegulatory cost recovery will be explored and un-
desstood. Operational information from these dep-
loyments will provide insight into how technical and

Technical File—Project Plan
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non-technical factors impact the potential benefis
derived from the technologies. Insight will also be
gained with respect to organizational and training
requitements for operational support for the future
sinart grid. This comprehensive approach will sup-
pott the testing, evaluation, rapid implementation
and ongoing support of technologies and ap-
proaches identified under the IGCA placning
process. This funding will also help to create jobs in
Ohio, Pennsylvania and New Jersey.

Figure 14.1-1 illusteates how these three
deployments will accelerate the assessment of
IGCA-highlighted technologies. These technologies
will be components of deployment designs that
reflect the varied oppostunities and citcumstances
FirstEnergy will encounter in broad smart grid
implementation efforts.

1.4.2  Use of Smart Grid Technologies, Tools
and Techniques

The three projects selected for this proposal were
handpicked to demonstrate a rich diversity of smast
grid  functionality within  separate  operating
envitonments to facilitate adoption of these
technologies throughout the FirstEnergy system and
the interconnections in which they operate. The
implementation  and  deployment of the theee
projects atc contingent upon regulatory approval
and timely cost recovery of all project costs not
covered under the DOE grant. The deployment
plans for each project address key segments,
intepration intctfaces and data exchange points
acrass the enerpy delivery system. The integration
efforts defined in the deployment plans will span
fundamental energy delivery segments such as
system protection and automation, a centralized
integrated control platform, distributed cnergy
resources and an axray of “edge of the network”
devices. This will be accomplished through a secure
and pervasive communications system. In this traly
integrated deployment, interacting components will
create  preater value by supplying  additional
information that is used to optimize the operation of
the components, thus enhancing the reliability and
efficiency of the entite system.

At its most fundamental level, the project invalves
smart grid technologies, tools and techniques that
meet the FOA-specified conditions. of “qualifying
investments,” in that it incorporates:
¢ distribution equipment Ffitted with monitoring

and communications devices to enable smart grid
functions. ..

FirstEnergy.
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SGIG will give FirsiEnergy critical experience
with 1GCA iHenlified technologies and will
scceferate and enhance helr deployment
{hroughatl! the service lemtory
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Rigute 1.4.1-1, Acceleration of IGCA Identified Field Testing

¢ metering devices, sensors, control devices and
other devices integrated with and attached to an
electric utility system...that are capable of
engaging in smart grid functions. ..

¢ software that enables devices or computers to
cogage in smast grid functions....

Numerous qualifying smart grid technologies have
been sclected for implementation in this project.
These technologies will be deployed in varying
configurations in each of the thrce deployment sites.
This vasied deployment approach will enhance the
value of information that is generated by the project
for delivery to the DOE. Involved technologies are
depicted in Figure 1.4.2-1.

"This crosscutting project will 1) establish three
smart grid reference deployments, 2) flexibly imple-
ment these reference deployments, and 3) provide
industry benefits as resulting information is used to
create objective analyses. Establishing fundamental
intetoperability between functional layers and de-
vices is an absolute pre-condition to facther futore
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cross-functional integration. The intent of the
project is to produce an integrated system of pro-
tection, petformance, efficiency and economy that
extends across the energy delivery system for mul-
tiple stakecholder benefits, This crosscutting integra-
tion project will demonstrate how systems can be
deployed to sccommodate a range of system differ-
ences, whether they exist at the control center, sys-
tera automation level, integration layer or network
edge. The project will also produce a wealth of in-
formation through the operation of these deploy-
ments. ‘The variety of demogtaphics and the mix of
technologies, for example, will result in real-world
operational information that is needed to accurately
judge impacts and benefits of these technology in-
vestments. The careful development of design, im-
plementation and operational plans by domain ex-
perts, internal and external to DPirstEnergy, will
create the confidence needed to allow these deploy-
ments to serve as models for future implementations
across FirstBnergy's entire distribution infrastruc-
wure. This, in turn, will lead to a refining of best

FirstEnergy.
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Figure 1.4.2-1. Project Involved Technologies.

ractice putdelines as resulting smart erid benefits  consists of leased analog telemetry service support-
p Bu! > ung &t : ‘ analog telemetry PP
ate sought in additional FirstEnergy service territo-  ing SCADA Ffunctonality, With only coaventional
* g gy g r 13 » - - Y El
Tics. meters installed in this area, FirstBnergy is unable to
Figure 14.2-2 emphasizes key aspects of the offer variable pricing atrangements of to monitor
project, including technologies that will be response o variable pricing s:_gnals, olthe: than by
integrated in each deployment area, key benefits that e“h,mmg monthly I?Eter readings. \Y/it'hout power
ate expected, the vesification point Ffor data quaihty-caﬁabl? metcmig:;, thcd CdolfnPaEY 1 “m‘bii to
generated, and how each of these deployments evalite the impact of Joad disturbances or har-

aligns with the DOE’s SGIG program objectives. monic-generating control devices. Currently, system
models ate manually npdated, using operating cha-

The Ohio Site Deployment — racteristics that are infrequently determined dueing

Situational Analysis brief obsetvation windows. Key clements of the
proposal include 1) direct enhancement of grid
operation and reliability through the integration of
distribution automation and protecton equipment,
2} pervasive communications and integrated con-
trol/ metering devices, and 3) design and implemen-
tation of enhanced program to customers,

The Ohio site deployment will be executed in 2~
Cleveland subutban area serving a mix of residential
and commescial customers on 34 distribution
citenits, representing a demand of over 200 MVA,
The cireuits ate serviced from 14 substations, six of
which exclusively serve the area. The citcuits operate

at standard distribution voltage (13.2 GrdY/ 7.62 The Ohio Site Deployment —
kV) and are capable of supposting advanced simart Integrated Deployment
grid functionality with minimal infrasttucture "This deployment will produce an integrated system

inyestment. Customer reliability in the targeted AT o protection, performance, efficiency and economy
has been challenged by-Iong cucmt.lengdxs and high g+ o vends across the local energy delivery system,
customet  concentrations,  making  the aren o ouiging multiple stakeholder benefits. Crosscutting
pacticularly suitable for automated restoration. protection system coordination will be supported by
Curzently, line eapacitors are manually contolled,  SCADA-integrated automation platforms, providing a
gesulting in suboptimal voltage conteol. Substation  single Regional Dispatch Office (RIDO) control point.
teansformers in the area generally use conventional — Key components to be installed include:
electromechanical relays, which do not support & Distribution Auntomation—the DA algorithm has

deployment of advanced protective strategies, the ability to react autonomously to system dis-
remote sethings management ot data acguisition. tuthances such as faults and non-fault loss of
Present commuunications infrastracture in the arca voltage scenatios. It can be manually disabled
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Figute 1.4.2-2, Planned Project Technology

“% 'Ohio Site Deploymeiit Key Bascline Condition =

SAIDI 30-40% higher than surounding atea

Uncontrolled system VAR requirements 10% 2 than

necessary

No capability to enact verifinble peak load reduction

program via end use devices

SAIDI vatiance < 5% of surrounding atea
Reduction ia peak load = 3%.-
Enproved avg. power frctor = .05
Reduction of peak demand = 5%

locally and remotely. Service restoration strategy
will include single-phase fault isolation, whete
apptopriate, and an automated analysis of load
profiles priot to service restoration, The system
will provide improved situational awareness and
control to the RDO operator by enabling
SCADA display and control of substation break-
ers as well as field devices via the communiea-
tions system to be installed as part of this project.

¢ Voltage Contro/—dedicated controller(s) will be
installed to control all field devices associated
with the VVC algorithm, including the substation
load tap changers and capacitor controllers, and
78 line capacitor switches. Bellwether meters will
be installed to provide voltage detection as part
of the AMI Network.

® Substation rolay-based  protective  sirapegies—single-
phase tripping, adaptive ground-fault protection,
and high-speed bus differential protection strate-
gles will be implemented at nine of the incorpo-
rated substations, using digital relay-based algo-
rithms at the substation.

& _Alrernate Pricing Programsf AMI—will suppott cus-
tomer conscrvation and demand management in
this specific project area. AMT will also include a

Technical File—Project Plan
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front-end system that collects customer data and
intecfaces with a hosted meter data management
system, providing detailed customer information
regarding specific time of usage and the cost as-
saciated with that usage. Upon the success of an
initial 5,000 meter deployment as described be-
low, the company plans to install approximately
39,000 additional smart meters on residential and
commetcial customer premises within the geo-
graphical boundaries of the deployment. Hach
meter deployment will be applied to all the iden-
tified customess. The initial deployment will al-
low FirstEnergy to conduct a controlled rando-
mized test of approaches to Critical Peak Pricing
and customer patticipation. Customers will be
given the choice of enabling technology to man-
age their participation. Technologies available will
be a ptogtammable thermostat, an in-home dis-
play device, or an electronic switch that can be
used for divect load control. All customers will be
encoutaged to  initiate Demand Respoase
through the signaling of price alerts. This will al-
low FirstEnergy to gain understanding of cus-
tomer response and acceptance of various fotmns
of Demand Response. FirstEnergy is working

FirstEnergy,
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with the PUCO (Public Utilities Commission of
Ohio} for the regulatory support necessary to en-
sute customer pagticipation in the initial 5,000
meter roll out, thereby mitigating participation
risk and protecting the validity of collected data.
These discussions will continue as results are
¢valvated in a go/no-go decision after the first
phase to determine the extent of further imple-
mentation. FirstEacrpy expects to gain a better
understanding of the role customer service will
play in ensuring positive zeliability and efficiency
outcomes as part of the smatt grid deployment,
A comprehensive communications progratn o
cducate consumers about program responsibili-
ties and benefits will support program success
and targeted itnpacts,
Coopmanisations and Data Infiastcture installation—
will support DA, VVC and AMI functionality
while observing relevant security requirements.
, This infrastructure will suppost pervasive com-
" tnunications to all systems associated with this
initiative. The overall design will accommodate
and support integration with legacy infrastructure
and will be capable of suppotting curvent and
evolving smaxt grid technologies.
@ Data collection, anafysis, and reporfing—includes instal-
lation of required data processing infrastrucrare.

The New Jersey Site Deployment —
Situational Analysis

The New Jersey site deployment is the extension
of a fully opesationat pilot project (8 M) involving
integrated distributed encrgy resources. The pilot
project was deployed in 2008 to address a number
of operational, veliability and regulatory compliance
needs. The system involved three substations in
centeal New Jersey that were characterized by high
peak demand and high forecasted load growth. Prior
to the pilot deployment, customer reliability on tar-
geted citcuits was affected by high segment loads.
Unusually high peak demand contributed to low

system utilization and compromised both system fe-
liability and efficiency. Regional Congcstion issues
and & growing trend toward exporting generation to
neighboting metropolitan areas create poor market
dynamics for JCP&L. At the time of the deploy-
ment, the New Jersey Fnergy Master Plan (NJEMP)
was being developed, and the NJBPU required fil-
ings for mandatory peak load reductions via De-
mand Responsc programs. In addition, an existing
ait conditioner cycling program had experienced se-
vere participant atirition and was operating at only
40% efficiency.

The pre-pilot communications infrastiuctute con-
sisted only of & leased analog telemetry service sup-
porting SCADA functionality, The existing ait con-
ditioner cycling equipment, which ran on one-way
paging, and conventional meters installed i the ter-
ritoty provided no interaction with customers, Key
elements of the pilot included 1} direct enhancement
of grid operation and reliability through the integra-
tion of direct load controllets {aggregated capability
of providing 8 MW of loading relief); 2) direct
enhancement of distribution efficiency and reliability
through the deployment of an TDER platform,
allowing operators to chserve connected devices and
gather targeled sensor-generated operations data; and
3) pervasive communications to support near real-
titne datz collection and interaction with participating
customers within the three-substation target atca.

The New Jersey Site Deployment ~
Integrated Deployment

The New Jersey site deployment will produce an
integrated system of protection, performance, effi-
ciency and economy that extends across the encigy
delivery system for muttiple stakeholder benefits.
The expansion will increase the overall controlled
load deployment from 3MW to 38MW within the
JCP&L service tersitory. The project also will deliver
erthanced capability through the functional expan-
sion of the Integrated Control Platform — a central-

40% of current program connected load

necessaty

Capa‘bﬂ.lty to enact ﬁrm /vcnﬁable peak demand rcduction <

Average load reduction per engaged load controller < 8kW

Uncontrolled system VAR requirements 10% 2 than

Pirm/veriﬁabie peak reduct:lon = 100% of
connected devices

Avg, foad rcduclii;:,n pet engaged load
controller = 1.51W .

Reduction in peak load = 3%

Improved avg. power factor = .05
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ized, cross-functional platform that monitors and

" manages 4 tanpe of connected devices, The system
provides JCP&L the ability to monitor and control
ran-ceitical customer electrical loads in the targeted
area through an agpregation hierarchy that starts
with customer end use devices and inclades circuit,
transforiner, substation and  multi-substation
groupings.

JCP&L operators cas monitor available. load,
initiate and manage load reduction events based on
program ules, vesify operations, detect tampering,
and collect data to vse in conducting analysis and
creating reports, The system provides targeted load
control capability, permitting JCP&L to reduce load
on feeders or transformers. System capability is leve-
raged to provide operational and programmatic hen-
efits, such as participation in PJM programs. In
addition, having the ability to reduce loads within
specific aeas enables wiility operators to manage
power flows,

The smatt grid project is designed to provide util-
ity operators with real-time system status based on
configurable operations tules. The integrated DER
Control Platform will monitor the condition of the
local distibution cireuits to identify, assess and
manage efficiency and reliability requiverents at a
defined distribution system segment. It will leverage
deployment of individual DER components and
integrated digital sensors to meet system needs and
mayitize resonrce  utilization, In  addition to
increasing the total number of direct load control-
lers, the expansion project also will create a host
environment into which storage technology can be
integrated, controlled and optimized. The value of
the system’s fundamental capability as a host envi-
ronment to integrate other smart grid technologies is
essential — the platform will integrate load, storage,
sensots and distributed generation to meet project
objectives. In doing so, important lessons will be
tearaed about interoperability, cyber security, logging
andl verification, customer participation and service,
and other cross-functional aspects.

Key components to be installed include:

& Tntegrated Conirol Platform (TCP)—comprising the
enterprise foundation software and associated
applications that suppott and maintain the mon-
itoring, management and conteal of participating
air conditioning units. The platform vses a two-
way comununications atchitecture to eommuni-
cate with each pole-mounted concentrator unit
which, in tuen, communicates with each alr con-
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ditioning wnit located at participating customner
premises, The system also includes a display at
the Regional Distreibution Operations Center that
provides granular status inforination in real time.
Costeentrators—the routing points between the radio
witeless mesh nctwork and the ICP server. Bach
point of control — including direct load controllers
and premise temperatute sensors — sends, receives
and relays data packets to the ICP server cither
direcdy to the concentrator or through other
points of conirol or communication repeaters.
Dirget Load Controller—a hardware device dep-
loyed at customer premises on or aear their cen-
tral air conditioner, water heater, and/or pool
pump, which contins meter-grade measuring
capabilides that send data and comumands
through the wireless mesh radio network. It also
facilitates communication with the associated ait
conditioner premise temperature sensor and
other controllers and premise temperature sen-
sors as well as with the communications concen-
irator, The controller executes load reduction
commands feceived from the ICP and measures
and transmits information associated with the air
conditivner, water heater and pool pump back to
the TCP. The controlles contains a relay that is
wired into the air conditioner, water heater or
pool pump control circuit and intercepts the
control signal. The integration of the DLC at the
customer premise is another opportunity for
FirstEnergy to pather valuable data related to
program offers, customer intesaction and service,
and to measure how customer participation
impacts the plan for smart grid technology dep-
foyment,

Commmaications and Data Infrastractirs Instaflation—
will support DLC and ICP functionality while
ohserving relevant secutity requirements. This
infrastructure will support pervasive communi-
cations for all deployed systems. The overall
design will accommedate and support integration
with legacy infrastrucrure and will be capable of
suppotting current and evolving smart grid
technelogies.

Data  collection, analysis, and mporting—includes
installation of required data processing infra-
struchare.

The Pennsylvania Site Deplopment -
) Stteational Analysis

The PA site deployment will be on the distribu-
tion system serving the north side of York, PA. The
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, _ ) [ nent Baselim: Condttion
SAIDI currcntiy 30 40% h13hc1 than surrounding area
Uncontrolled system VAR requirements 10% 2 than

ﬂ.CC?SSﬁL’Y
No capabﬂxt}r to enact verifiable peak load reduction
program via end use devices

q: : Imp.lct Melncs i
SAIDI variance < 5% of surroundmg area
Reduction in peak Toad = 3% -

Improvcd avg. power factor = 05

Reduction of pcak demand = 15%

selected cireuit set operates at a standard distribution
voltage (13.2 GrdY/ 1.62 kV) and is capable of sup-
potting advanced smart grid functionality with
minimal infrastructure investment, The 25 selected
circuits serve approximately 17,500 customers com-
prising 150 MW of load. Customer reliability in the
target are is hampered by dense traffic and sammer
loading conditions, making the area particulatly suit- -
able for an integrated distribution automation and
demand management smart grid implementation.

Currently, line capacitors are manually controlled,
resulting in suboptlm-li voltage control. Substation
transformmers in the area generally use conventional
electromechanical rolays, which do not support
deployment of advanced protective strategies, re-
mote sctings management or data acquisition.
Present communications infrastcucture in the area
consists of leased analog telemetry service support-
ing SCADA functionality. Currently there is no
communications infrastructare to suppost customer-
based progerams for load control or price respon-
siveness. Key clements of the PA site deployment
arc: 1) direct enhancement of grid operation and re-
liability through the jntegration of distribution au-
tomation, VVC and protection equipment; 2) perva-
sive communications and integrated load controllers
and devices; and 3) direct enhancement of distribu-
tHon efficiency and reliability through the deploy-
ment of an integrated DER platform, allowing oper-
ators to observe connected devices, gather sensor-
tatgeted operations data, and coordinate granular
load control with signals from the distribution pio-
tection system.

The Pennsylvania Site Deployment -
Tntegrated Deployment

‘T'he PA site deployment will produce an inte-
grated system of protection, performance, efficiency
and economy that extends across the energy delivery
systemn for multple stakcholder benefits. Cross-
protection system coordination will be supported by
2 SCADA-to-Tntegrated Control Platform integra-
tion strategy, providing a single RDO visualization
and control point. Key components to be installed
include:
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& Distribution ~Autoration—rthe DA algorithm has
the ability to react autonomously to system dis-
tutbances such as faults and non-fault loss of
voltage scenarios. It can be manually disabled
both locally and remotely. The service restoration
strategy will include single-phase fault isolation,
where appropriate, and an analysis of load pro-
files prior to service restoration. The system will
provide improved situational awareness and
control to the RDO operator by enabling
SCADA display and control of substation brezk-
ers as well as fiekl devices via the commu-
nications system to be installed as part of this

© praject.

¢ Voltage Control—dedicated controller(s) will be
installed to control all field devices associated
with the VVC algorithm, including the substation
foad tap changers and capacitor controllers, and
the line capacitor switches.

© Substation  relay-based  profective  strategies—single-
phase tripping, adaptive ground-fault protection,
and high-speed bus differential protection strate-
gies will be implemented, using digital relay-based
algorithms at the substation.

¢ Conmmnicalions and Data Infrastricinre installation—
will suppost DA, VVC, DLC and ICP functio-
nality while obsetving televant secutity require-
ments. This infrastructure will support pervasive
communications for all deployed systems. The
overall design will accommodate and suppotr
integeation with legacy infrastructure and will be
capable of suppotting cuttent and evolving smatt
grid technologies.

© Data collution, analysis, aend reporting—includes
installation of requited data processing infra-
structure,

The project also will deliver enhanced capability
through the fonctional expansion of the Integrated
Conttol Platform — a centralized, cross-functional
platform that monitors and manages a range of con-
nected devices. The system provides Met-Ed the
ability to monitor and control non-critical customer
electzical loads in the rargeted area through an
aggregation hierarchy that includes circuit, transfor-
tnet, substation and imuiti-substation groupings.

F—*}rstEngrgx
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Met-Ed opetators can monitor available load,
initiate and manage load reduction events based on
program miles; verify operations; detect tampering,
and collect data to use in conducting analysis and
creating reports, The system provides targeted load
control capability, permitting Met-Ed to reduce load
on feeders or transformers. Systemn capability is leve-
raged to provide operational and programmatic ben-
efits, such as participation in PJM programs. In
addition, having the ability to reduce loads within
specific areas enables utility operators to manage
power flow.

The smart grid project is designed to provide wtil-
ity operators with real-time system stacus based on
configurable operations rules. The integrated DER
Control Plarform will monitor the condition of the
lacal distribution circuit to identify, assess and man-
age cfficiency and reliability requirements at a
defined distribution system segment. It will leverage
deployment of individual DER components and
intcgrated digital sensors to meet system needs and
maximize resource utilization. In  addition to
increasing the total number of direct load control-
lers, the expansion project also will create a host
envitonment into which storage technology can be
integrated, controlled and optimized, As noted in
the inteprated DER expansion review above, the
value of the system’s fundamental capability as a
host envitonmeut to integrate other smart grid tech-
nologies is an essential feature — the platform will
integrate load, storage, sensors and distributed gen-
eration to mect project objectives. In doing so,
important lessons wilt be learned about interopera-
hility, eyber scourity, logging and verification, cus-
tomey participation and service, as well as and other
cross-funetional aspects,

Key components include:

& Initgrated Conirol Platform—comprising the enter-
prise foundation software and associated appli-
cations that support and maintain the monitor-
ing, managemment and control of participating air
conditioning units, The platform uses a two-way
communications architecture fo communicate
with each pole-mounted concentrator unit which
in turn communicates with each air conditioning
vnit located at participating customer prenvises.
The system atso includes a display at the Regional
Distribution  Operations Center that provides
granular statug jnformation in real time.

¢ Coneentrators—provide the ronting points between
the radio wircless mesh netwotk and the ICP

Technical Flle—Project Plan
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server. Bach point of conttol — including direct
load controllets and premise temperatire seasors —
sends, receives and relays data packets to the ICP
servet either directly to the concentrator or through
other poinis of control or communication repeaters.
Dirvet Foad Controlfer —— a hardware device dep-
loyed at customer premises on or near a central
air conditioner, water heater and/or pool pump,
which contains meter-grade measuting capabili-
ties that send data and commands through the
witeless mesh tadio network, It also facilitates
comnucation with the associated air condi-
tioner premise temperature sensor and other
controllers and premise femperature sensots as
well as with the communications concentrator.
The controller executes load teduction com-
mands received from the ICP and measures and
transmits information associated with the air
conditioner, water heater and pool purnp back to
the ICP. The conttoller contains a relay that is
wired into the air conditioner, water heater or panl
pump control circuit and intercepts the control
signal. The integration of the DLC at the customer
premise is another opportunity for PirstEnergy to
gather valuable data related to program offets,
custorner interaction and service, and to measure
how customer participation impacts the plan for
smart grid technology deployment.

143 Flan w Eaable Smart Grid FuncHons

In both the IGCA roadmap and communications
architecture development, FirstEnergy (in conjunc-
tion with EPRI, Enetnex, and IBM) facilitated and
participated in use case workshops to identify and
document functional and non-functional require-
ments for a comptehensive set of smart grid appli-
cations, selecied for their impact on the supporiing
communications infrastructuce, This set of require-
ments enables awateness of the total requirements
supported by the infrastrncture deliveated in the
roadmap. As each individual application is deployed,
the supporting communications infrastiuctuze is
built with future reguitements in mind to avoid
stranded investment,

In the JCP&L pilot, Pitstlinergy continued this
effort using EPRI’s Intelligrid methodology to
develop the requirements for pilot-specific use cases.
This approach accomplishes several important
objectives, inclading:

% Receiving input and pexspective from all project
stakeholders for a mote complete definiton of
system performance and use case requirements.

FirstEnergy.
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¢ Focusing on the use of the technology and the
planned outcomes that required support.

¢ Managing all types of operational requirements
and suppotting a range of performance object-
ives,

As noted in the Key Baseline Condition and
Impact Metrics tables, thete are a number of tar-
geted metrics that will be attainable with the imple-
mentation of the described technology for each
deployment. Firstlinergy is awate, however, that
sinply deploying technology and tracking data
returned from its operation is not adequate to meet
the DOR’s SGIG requivements. In the FOA, the
DOE establishes requirements and objectives
related to smart grid fonctionality, Tn conjunction
with the DOE’s funding criteria, the ultimate goal of
the project is to deploy, test, assess and plan further
implementation of selected technologies, tools and
techniques in a true crosscutting environment.
When simultaneously deployed, the selected tech-
nologies will produce multiple operational benefits,
Accordingly, the three systems will be operated,
tested and assessed by FirstEnergy using commonly
accepted smatt pgrid approaches and in supporr of
the DOE’s established criteria. This will be accom-
plished primatily through the development and
operational evaluation of crosscutting use cases.
Figore 1.4.3-1 illustrates the distinction behween
single-puipose use cases and crosscutting use cases.

A fondamental smart geid prineiple is that proper
planning, implementation and operation support
integeation of multiple technologies into a cross-
functional system will create an ovenall value that will
be preater than the sum of the parts. FirstEnergy will
employ a structured appioach to leveraging the
deployed technology by collaborating on  the
development of crosscutting use cases that could raise
the overall reliabifity and efficiency outcomes of the
project. A significant differentiator of the FirstEnergy
project is that the three deployments present the
opporiunity to evaluate impacts and benefits across
thice different geograplies, all with different
regulatory, transmission and recovery stwuctutes. Of
equal importance is the vatety of demographics as
well as the oppommity to test customer Programs,

- 801G, GoallFunction-ys - Sing R PuRege! MR P : ;

Opﬁnﬂzmg assst ultization N Relleve distribution Coordinale voltage prof ] Greaie clrcu]l based Ioad

and opsraling efficiency of >1 transformer load to pravent 1 sensors with capacltor > proflles to maintaln cansisien
the elacli power system culage banks oad profiles across asseis .

interfaces and methods of involvement. Among the
other benefits of the smart grd, the opportunity for
the utility to build customer relationships and improve
scrvice through the operational design of these
implementations should not be overlooked.

The following crosscutting scenatios illustrate
how smart grid technology could be configured and
implemented into the three deployments. These
scenarios represent the types of planned system
component integration strategies that will result in
optimized project benefits and system inpacts,
FirstBnergy will utilize a disciplined methodology to
otiginate, test, assess and refine crosscutting use
cases. The range and mix of technologies imple-
mented offer FirstEnergy an excellent epporhmity
to cvaluate those different mixes in various demo-
graphics. FirstEnergy will rely on project pattner
EPRI to provide support in gathering and compar-
ing data actoss the three deployments so that the
drivers and mitigations o impacts and benefits can
be better understood.

Scenario ##1-—IBD, DLC support of cirenit reconfignration
Jor DA

Deployed IEDs (intelligent electronic device) meas-
wre, monitot, communicate with and control system
protection devices. These IBDs identify and isolate
fault (whether transient or sustained); and informa-
tion from IED’s can be coordinated in real-time into
DLC curtailment profiles to keep loads balanced or
to rapidly achieve balance if a fault is anticipated.
Continual balance of loads at switching points
ensures that DA will produce a valid cirevit reconfi-
guration to avoid a sustained outage.

Seonarie H2—DLC  identifies  ont-gf-threshold  veltage
profiles and atarms V1C

Deployed DLC measures site-specific voltage pro-
files and aggregates for sigorithmic assessment.
Aggregated voltage profiles that exceed management
thresholds tesult in an alarm tripgered by the DLC
control software (IDER}). Alarm data is sent via an
Integrated Control Platform to a master controller
for the appropriate capacitor bank; the capacitor
bank is switched to reduce voltage levels, restoring
service efficiency.

Figure 1.4.3-1, Iterative and Collaborative Integration Planning Process

Technical File--Project Plan

22

——




DOE SGIG 000058

Smart Grid Modernization Initiative

Seenario  BI—Techuologier combine to support Asset
Ustliztion

#3a.DELC wediices peak af circuit level

ICP manages non-critical Joads (e.g., air conditioner
loads) in hictarchies that map to distribution seg-
ments and assets. Loading levels for assets, circuits,
or substation scgments can be pinpointed by the
system. Static or dynainic load shedding instructions
can be sent to load controllers on the involved
circnits for targeted load reduction, improving sys-
tem asset ttilization.

H3b.Clronit montloring and cosrdination mianages vollage
thresholds af key points and coordinates to cap bank bier-
archy

Sensors monitor circuits for specific voliage profiles
at differing points. Long circuit leagths create
uneven voltage profiles from one end of the circuit
to the other. Load balancing via AMI or DLC evens
the voltage profile across the eatire circuit and
homogenizes quality of service,

Sentarie HHE—Technotygies combine lo support Stratigic
Load Plasving

Integrated end devices — such as AMI (in conjunc-
tion with a pricing program), DLC, Permanent Peak
Load Shifting (PPLS) devices and storage -— manage
Joad to level encrgy consumption across time pe-
riods, reducing peak and leveling overall consump-
tion. Level consumption suppotts strategic growth
which benefits all stakeholders in that level costs can
be spread across a longer service timeframe. This
ultimately reduces operations and delivery costs
without negatively impacting the utility’s operation.
AMI participation ensures that a controlled randorn-
ized study occurs without selection bias so that the
results can be extrapolated to a lazger roll-out of
AMI In conjunction with the pricing program, this
AMI customer participation selection criterion will
allow PirstEnergy to test approaches to Critical Peak
Pricing (CPP) and solidify AMI reliability as a
strategic load planning tool.

L4 Pl for Operating Sware Grid
Fechoofogics-- Tools and Techalgnes
‘The FiratEnesgy project team will support colla-
boration to develop cross-functional technelogy
operating plans that optimize the project capabilitics
and associated investment. This optimization effort
will focus on determining how deployed technology
will be opetated to maximize impacts and benefits
across cach participating organization. Hirstlinergy
will use a systematic approach to ensure shared
project knowledge across diverse groups, achieving

Technlcal Flle—Project Plan

the highest and best use of deployed technology.
This process will involve the reiteration of business
objectives and the mapping of required changes to
existing business processes to establish a shared
business context, For example, as pact of the Ohio
AMI itmplementation 2 key decision point will fol-

low the roll-cut and performance ¢valuation of the
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first 5,000 meters: the DOFE, PUCO and other
interested stakeholders will collabosate to review
results and modify the integraton approach as
needed.

Ag FirstEnetgy cmbarks on the next phase of its
long-term plan to implement smart grid techaology,
it is cssential to establish knowledge, relevance and
context atound the project. It is also important to
ensure that involved stakeholders understand the
project’s aims and objectives as well as the range of
benefits that accme from implementation. For this
teason, operaiions plans will document the history
and the objectives of the initiative. The operations
plan will be prepared in increments during system
implementation, and revised as needed during test-
ing and ongoing system operation. The first version
will be produced as eaily as possible to ensure that
operation and maintenance needs are understood
and accommadated. The initial version will focus on
issues such as staffing, funding and documentation
that need 1o be addressed well in advance of system
startup. Details of specific operation and mainten-
ance activities will be added to the plan as they are
developed and after each system is fully deployed
and its specific charactetistics are known. The plan’s
concept of operations, system requirements and
design documents will provide initial guidance to the
project team. As specific components are procured
and implemented, the plan can be updated and
expanded to include more specific information.

Staffing and training for the development and
implementation of the operations plan — as well as
incremental training of operations personnel imple-
menting the plan — will be well supported by
FirstBnergy.

145 Plaa for Expanding nstallation and
Crperation

A fundatnental step in cxtending the deployed
project technology further into the FirstEnergy deli-
very system will be to actively share project know-
ledge across the FirstEnergy otganization. First-
Energy will initially accomplish this by 1) crenting
pactner teams among the thrce operating companies
involved in the project to share steategies for

FirstEnergy.
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implementation and ro jeintdy problem solve; and 2)
creating peet rfeview teams comprising repre-
sentatives from other FirstEncrgy service tegritories
to observe and conuibute to deployment.

Project pactner BPRI will support the creation
and implementation of internal and external
knowledge shariog plans. These plans will include
the documentation of objectives, designs,
implementation strategies and findings associated
with the project. By supporting FisstEoergy in the
management of the internal and external knowledge
share process, EPRY will also help fulfill its mission
of providing critical data to the industry at lasge.
Figure 1.4.5-1 indicates methods EPRI will use to
extend knowledge-sharing to stakeholder groups.

L4.6 M for Assessing Opeedional
Porformsnes

FirstEnergy’s plan for data collection is discussed
in Section 1.6, In order to properly gauge opera-
tional performance, FirstBEnergy will manage its data
collection plan for complete and accurate data col-
lection, in compliance with FirstEnergy and industry
standatrds. The central function of this plan will be
to 1) track day-to-day data collection efforts, 2
identify anomalics, and 3) support timely and accu-
raie reporting. Por example, the data input in the
CBA must be accurate so that the value of the dep-
loyed technology ¢an be fully understood. In addi-
tion to other infopmation, Table 1.4.2-2 Planned
Project Technology referenced the related SGIG
benefit and the point of verification for each of the

achievement of the DOE’s intent and inferest in
creating this funding opportunity.

In order for the benefits of the diverse imple-
mentation factors to be fully appreciated in the out-
cotne analysis, peiformance evaluations must be uni-
form In tetms of process and proceduye, To ensure
consistent operational efficiency for each deploy-
ment, PirstEnergy will develop a Lifecycle Manage-
ment Plan to ensure that 1) systems are running

- optimally, 2) the achigvable benefits continue to be

selected techoology types. This etnphasizes First-

Energy’s intercst in and cornmitment to accurately
relating the deployed technology’s functional capa-
bilities with its associated benefits, as well as

- Internal Knowledge Shate
Mechanical drawings
Data exchange points

Business requirements

Petformance requisements

Operations procedures

Operations masnuals

Performance testing

Project {nitiation tutorials

Cross functional Use Cases

Cost-Benefit Analsysis Templates

IGCA addendmns as appropriate

Cross functional Strategic Planning Groups
for further Use Case development

Al A -l s e

extracted from the technology, and 3) there are no
negative, unintended consequences from the opera-
tion of the systemn that mitigate the value or impact
of its deployment and operation.

Key components of the Lifeeycle Management
Plan include the following:
® Configrration  Managemsnt—this involves the cali-
bration of the implementation and is achieved by:
~—Identifying  functional  and  physical
characteristics of all implementation compo-
nents, including  hawdware, firmware and
soflware '
—"1%ghtly controlling and recording changes that
are made to those characteristics
—Documenting any and all changes to the
process for operating the deployments
Performance Verifieation—this is the process of
verifying that the deployments and underlying
components comply with the requirements
allocated to them and is achieved by managing
the following process:
— Preceritifivation—deterinining if each
component is teady to be placed into service
v Cerlification—determining if each component
is petforming at certification level
© o Common Kiiowlelge Sha

1. Technical descriptions

2. Functional specifications

3. Non-functional specifications
4, White papers and FAQs )

Figure 1.4.5-1, Methods to Extend Knowledge Shate to Stakeholder Groups ‘
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— Baselins—establishing a baseline for operations

— Onalification-—mensuring  the  components
against theie baseline

— Varification—verifying  performance within 4
specified, acceprable range

— Moniftoring—vesifying  parameters  that  are
applied to output data, confirming consistent
operation

— Seff diagnosis—exception reporting or alarms
that generate recalibration activity

—QOnality Assurane Procedures—as  the prime
funding recipient, FirstbBnergy will maintain
QA responsibiliey and have a structuted plan
to tnaintain QA complisnce.

1.5 Technical Approach to Interoperability and
Cyher Security

The Stoart Grid Modernization Initiative imple-
ments a strategy for seamless integeation. Important
guidance has been drawn fram the Gridwise®
Aschitecture Council’s (GWAC) common principles
document for an “interoperability framework,”
which provides a logical ofganization of the stan-
dards neceded to cnsure interoperability between
components of the smart grid, This framework pro-
vides a structure for identifying areas of concern and
system intexdependencies that must be addressed to
achicve interoperability. The NIST Interoperability
initiative, mandated by Congress in the Energy
TIndependence and Security Act (BISA) of 2007,
further coordinates the development of a framework
of protocols and model standards to achieve intero-
perability. '

‘[he project will demonstrate tue system intesope-
rability, supporting integration across all of the
GWAC and MIST-identified “layers,” including the
organizational, informational and technical layers.
Issues such as policymaking, semantics and connec-
tivity are addressed, and serve to organize the many
actions nceded to attain interoperability. Crosscut-
ting issues, such as security, system preservation anc
reliability, are relevant to more than one layer of the
framework and also wilt be addressed. The Compa-
nies realize that interoperability is an all-encom-
passing requitement and that 2 common framework
is needed to manage the complex interactions that
take place among system operators, transmission
and distribution companies, market patticipants and
other electiicity stakcholders. A diageam indicating
some of these interactions in the AMI and IDER
management atea is shown in Figuse 1.5-1.

Tachnical File—Project Plan

25

151 Tnieroperability Considerations

1501 Information Bxchange
In order to fully realize stoart grd capabilities,

deployments must integrate a vast number of

devices and systems. The Smart Grid Modernization

Initigtive integrates several networks, systems,

devices and applications in a secure manner, with

fitdle or no inconvenience to the user. Interface rela-
tionships that will be implemented ate central to
smart grid interoperability and include:

& Daia rolliction devices fo enginesr—Power quality and
fault information assessment devices will provide
circnit information to engineering personnel for
evaluation of current and historical circuit service
quality and fault ioformation, Both types of
information will be measured in the subseation
with digital relays or other monitoring devices
and stoted in corporate data warehouses, Engi-
neeting personnel also will have the ability to
directly access substation data remotely, with the
substaon data concenttator controlling  all
remote access to substaton equipment through
appropriste password protection and/or two-
factor authentication.

& Operator to VVC/ DA system controllers—Continual

" operator supetvision over the VVC controllers is
not required, as the VVC system operates auto-
nomously and notifies the operator when inte-
raction is necessary. While not involved with ser-
vice restoration, the VVC directly and automati-
cally affcets dynamic circuit conditions by mini-
mizing substation VAR flows, leveling voltage
profiles, and controlling the distibution system
voltage setpoints. Conttol element statuses and
current circuit conditions will be continually
reported to and accessible by the operator, who
will be able to switch between automatic and
manual conttol fo adjust set points. Similatly, the
DA controllers will be capable of autonomous
operation in identifying fault conditions and res-
toring unaffected portions of distribution cirenits
to service (although the operator may deactivate
the z2utomatic control and choose to manually
isolate faulted circnits and restore unaffected
ones). Field personnel can disable the DA con-
troller for the area in which they are working by
simply placing a picce of equipment in a non-
standazd condition. Further system opetations of
conditions — such as mzintenance, equipment
tagouts, or nonstandard topologies — may neces-
sitate manual operation. FixstEnergy will deploy

FirstEnergy.
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Figure 1.5-1, AM1 and IDER refetence architecture illustrating system interfaces.

DA controlless capable of accurately reporting
contral actions taken, current device status, and
cuetent system topolopy. This will provide the
operator proper situational awareness.

& Systenr conirolfors lo field elonients—The system con-
trollers will be capable of monitoring the status
of field clements, including device paosition
{open/closed status for capacitor switches and
discrete positions for distribution line voltage
regulators and tap changers) and communica-
tions availability. Monitoring capability will
include actual messurements of analog cireutt
propetties such as waits, vats, power factor, vol-
tage, and current, These properties will be
reported to the VVC controller and logged in 2
data archive, In addition to providing status, field
devices tmust promptly respond to commands
received from system controllers, enabling
required control actions to be completed within
required time intervals. Providing adequate
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response times will ensure that stable operating
characteristics ate maintained, All device opera-
tions, whether initiated in the ficld or by the
VVC, will be logged with date/time stamps.

& "“Tdge of the Network™ devices to eustormer—Custom-
ers will be able to access a range of current and
historical demand and consumption information
directly from “edge of the network” devices that
will be deployed as patt of this project. These
“cdge of the network” devices include smart
meters in the AMI deployments and direct load
controllers in the IDER deployments. With the
availability of dynamic priciag data ot curtailment
program participation, customers can maximize
savings duting periads of peak demand by man-
aging electrical consumption, A variety of me-
thods to exchange data with the customer will be
explored as part of the project. For example, as
pact of the AMI deployment, the Zigbee SEP
(Smart Energy Profile), which appears to be the

FlrstEneg
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feading communications enabling protocol, will
be explored. The key is to achicve interoperabil-
ity and enable customers to choose the most
effective technologies and features; the protocol
selected will be a nationally recognized standard,
Given the relatively carly state of HAN technol-
ogy, standards for all devices and exchange
methods that are under considesation as part of
these deployments will be diligently reviewed. Tt
is expected that all technologies within the HAN
will evolve through competitive markets. Valid
current and historic data will be available throngh
a pottal sité as a component for all customes
participation programs, which also will provide
online tools for compating and forecastng
enetgy usage and costs. This data will be updated
from each company’s own data repository and
made accessible €0 customers and their autho-
cized third patties through the pottal site.

1.5.1.2  Lwterfae Specifications

Information is exchanged at the enterprise, subs-
tation and device level, and may be biditectional or
unidirectional. Open protocols are utilized between
devices (most notably, DNF3, Modbus, and ICCP).

Operational data interfaces will be accominodated
for DA Master-Line Reclosets, VVC Master Line

Capacitors, DA Mastet-DA Mastet, DA VVC Mas-
ters, and communications.

P .
N Embrace Digpaiily Here
\ /"

/\

Non-operational data interfaces will enable his-
torical event and oscillography data to be periodi-
cally archived 1o 3 Plant Informaton (P} system.

DNP3 will be the protocol of choice, but all
equipment deployed must comply with the IEC
61850 protocol, so that a futare migration to 61850
will not strand any equipment installed as part of
this project. Legacy protocols are not expected to be
used in this project; however, interface with legacy
protacols will be fully supported. For example, the
substation network architecture includes a substa-
tion data manager (data concentrator) that can inter-
face with any needed legacy protocols identified for
integration. The data concentrator will ensure that
the legacy protocols can interface with the industry-
standard Ethernet substatdon network. As depicted
in Figute 1.5.1.2-1, an intelligent data concentrator
is inteprated within the communication architecture
to support data aggregation, distributed intelligence
and system interoperability. The concentrator
embraces disparity and converts multiple protocols
at the communications aggregation point. Also, the
concentrator supports key application functionality
by performing the protocol conversion and then
time-stamping and pre-processing data so that it can
used by other components of the system.

FirstEnetgy will place a high priority on any solu-
tion that provides open protocols and will require
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Figute 1.5.1.2-1, IDER intelligent data concentrator diageam

Technical Flle—Project Plan

27

,ﬁfStEngEgy;




Smart Grid Modernization Initislive

DOE SGIG 000028

open atchitectutes and protocols beyond the access
layer, The system design will mitigate manufacturing
tisk by specifying protocol management devices that
can integrate proptietary solutions in the event that
open standards are not fully produced at this level
In addition, FirstEnergy will consider using multiple
vendors for large quantity devices in order to
minimize project risk.

All interface requirements for device-to-device
communication will be tested in 2 lab envitonment
pior to deployment. The lab facility will simulate, to
the extent practical, the field enviroament to be
encountered in project deployment. FisstEnergy
presently uscs a lab environment at its System Con-
tral Center facility, where the company qualifies a
variety of substation equipment such as daia con-
centrators, RTUs, power quality devices, intelligent
relays, PMUs and wireless communications.
FirstEnergy's stage-gate process — a structured step-
by-step testing methodology — will be used to ensure

“thorough testing procedures, and results will be
documented as each device Intesface moves from
the testing stage to final deployment.

A multi-level IP-enabled communications network
will provide flexible communications to all systems,
substations and devices included as part of this
demonsteation project. This tiexed design will pro-
vide segregation between the AMI or DLC waffic
and the traffic nssociated with the DA, VVC device
and/or other TED commusnications, ot backhaul
traffic to the cotporate network. The customer
device data (e.g. AMI, DLC ot other distributed
resources) will be concentrated in “collectors” which
will then pass the accumulated device data onto the
common WAN used by other devices in the project.
Suitable security precautions will be taken to protect
the SCADA master from cyber security threats. This
will be accomplished thirough the use of sexial con-
nections between the substation RTU and the subs-
tation WAN router. The WAN will consist of a
combination of public and private fiber cable, poine-
to-point radio and 802.11 wireless technologies,
Specific transport architectures will be confirmed
during detailed enginecring. Quality of Setvice (Qo3)
will be implemented to pricritize time-critical func-
tions such as SCADA or DA and VVC. NERC
cyber security and FirstBnergy I'T secuzity standatds
will be employed, and their effectivencss in this
cavironment confirted, a5 part of this project,

Remote administration {configuration, upgiace
and health cvaluaton) of all intelligent devices will
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use this IP network to provide electronic access to
individual devices, Access will be limited by two-
factor authenmtication and password protection.
Opermting system and firmware upgrades ¢an be
downloaded via this netwotk with proper sccurity
and validation mechanisms to ensure accurate
irmplementation of the downloaded firmware, and
diagnostic programs can evalvate the health and
initiate corrective procedures via this communica-

tions link.

The system design recognizes the need to provide
fail-safe operation, The failure of any individual
component, such as the DA controller, will not
inhibit traditional protection mechanisins, and the
Fatlate of a smart gikd control component will nat
jeopardize customer service and grid reliability. The
DLC system uses fail-safe algotithms that restore
connected devices to normal operation. The DLC
system also detecis tampering, and alternate algo-
rithms are integrated into the control system so that
operadonal objectives ate not compromised by tam-
pering, Operations personnel will be notified when
any failure of a component o, in the case of the DLC
system, abnormality in device operations accurs.

FirstEneigy is familiar with the smart grid intero-
perability roadmap under development by EPRI and
sponsored by the NIST. FirstEnergy will closely
follow the progress of this roadmap and ensuge that
certain emerging standards from this roadmap will
be included as they are identified and validated.

1.5.9.3  Fature and Upgrade

A major concetn in the deployment of automated
control and switching opetations on the electric grid
is the effect of device failure or software defects in
control algorithms. Designs must allow for device
failure and midgate the impact of these failures to
maineain grid reliabitity.

A fail-safe mode ensures that device failure will
not cause an electrical outage. Instead, the failure
will simply disable the autonomic operation for
which the system is designed. In the eveat of &
device failure, the mechanism used by the device to
control an electrical switching element must auto-
matically be disabled, and operations personnel must
be notified by the device that it has failed and the
automnatic system is no longer functional.

Redundant devices can be used when reliability
requirements for the antonomic switching control
ate sufficient to justify the exira expense and
increased complexity of the additional device.
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The smatt grid (DA and VV() masters can be
remotely disconnected from the controlied switch-
ing devices so that operating system and firmware
upgrades can be completed without impacting relia-
bility. Physical disconnects will be installed between
the controllers and controlled gsid switching devices,
enabling device replacement to occur without unin-
tended switching, To minimize system disruption,
commissioning of replacement devices will be com-
pleted with controlled devices disconnected from
DA and VVC (as much as practical).

As part of project testing procedures, softwate
and fivmware upgrades will be performed and device
replacement scenarios implemented to demonsteate
successful operaton of the architecture, with
minimal impact. For example, the DLC controller
unit includes 2 firmware design that will support
field upgrades thnat can be installed electronically
without interruption of system petformance.

15,14 NIST Frmennrk Compatibifity

FirstEnergy has developed a strong working rela-
tionship with the Electric Power Research Instimte
(EPRI). The company has pasticipated with EPRI in
the development of a FirstEnergy IGCA Roadmap,
as well as dam integration and communications
architecture in support of smare grid technology
deployment. During these initiatives, FirstHaergy'’s
subject matter expests collabotated with EPRI (and
1BM in the case of data integration and communica-
tions architecture) in wse case workshops to identify
factors and requitements for the deployment of rep-
resentative smart grid applications.

"This background has given FirstEnergy an under-
standing of smart grid technologies and the necd for
industry standards that suppost a broad range of
technologics, so that a common communications
infrastucture can be wsed for all deployed applica-
tions. FirstEnergy is an active participant in EPRI
programs such as Intelligrid, was the first site
selected for demonstration in EPRI's Smart Grid
Host Site Demonstration Project (JCP&L), and
maintains awateness of developing interoperability
standards through participation in various industry
forums.

'The BPRI Report to NIST on the Smart Grid
Interoperability Standards Roadmap will serve as a
reference document for this project, as well as spe-
cific standards descriptions available from standards
developing organizations and user communities.
Organizations such as AMI-SEC, Open §G, and
Open HAN will be used as references for the AMI
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portion of the project; the IEEE 1547 Standards
Gtoup will be used as the reference for distributed
resource integration design. Specific standards to be
used on this project include:

CIP Reliability Standards

DNP3

Zigbee, Zighee Smart Energy Profile

IEEE 802.3 Ethernet

IEEE 802.11 Wireless, TCP/IP; IP v4/6

Access Control / Authentication

1EEE 1547.3

Additional standards will be identified during
more detailed project planning. Conformance to
these standards will be an integral part of the engi-
neering process, and implemented standards will be
incorporated into future FirstEnergy designs.

e S

FitstEnergy is in the process of validating a stan-
dardized substation network architecture, which will
be used within substations involved in this project.
"The substation architecture accommodates existing
FirstEnergy standatds such as DINP3 and Ethernet
and requites compatibility with developing standards
such as IEC 61850.

Access-layer communications for “edge of the
network” devices will provide an opportunity to
validate the reliability of unlicensed radio spectrum
for smart grid applications. EPRI has recommended
that this issue be investigated as a near-term action
for NIST in advancing the intcropembility frame-
work. Potential solutions will use the IEEE 802,11
unlicensed  spectrum  for  collector-to-backhaul
cominunications, or unlicensed Wilax. Hither
option will allow the company to ¢valuate the pet-
formance of this spectram in supporting smart grid
technologies. ’

152 Gyber Securiey

PitstEnetgy cleatly recognizes national eyber secu-
zity concetns and the need for established policies
and procedures in view of the increasing breadth
and sophistication of cyber security threats, As
FirstEnergy installs the infrastructure identified in
this proposal, appropriate steps wil be taken
theoughout the engineering lifecycle in accordance
with established corparate and industey standards to
ensure system  protection. Detalled information
about effective planaing of cyber secusity through-
out the system development lifecycle is included in
Chapter 8 of NIST Special Publication 800-12
(“Security and Planning in the Computer System
Lite Cycle™).

FirstEnergy,
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1320 Secowrily in the Systerr Demlepurent 1.5e Cyole
Initiation

During system design, a sensitivity assessment will
he pecformed o determine the information security
impace related to all equipment volved in this
project. This assessment will include information
pertaining to:
% Information handled by the system
¢ Totential damage that may occur through error,
unauthorized  disclosure or modification, or
unavailability of data or the system
Laws or regulations affecting secutity
Environmental considetations
Secusity-relevant  characteristics of the usex
comimuity
Relative interpal security standards, regulations
and  guidelines (§8.4.1.1 of NIST Special
Publication 800-12).

'This assessment will continne throughout the life-
cycle of the project. Additional assessments will be
performed when planning  system  upgrades to
determine changes in the system architectute and
security impact.

* &0

Development/Acquisition

In the testing phase, security tequirements will be
determined and incorporated into specifications
along with related security activities (§8.4.2 of NIST
Specia] Publication 8060-12),

System security requirements will follow applica-
ble Jaws, policies, and standards and guidelines to
suppoit the functional needs of the system. These
requirements will be examined in accordance with

established user groups such as EEI, EPRT, and the

Electricity Sector Information Sharing and Analysis
Center (ES-ISAC). The security requirements also
will be assessed against, and assimilated into,
FirstBnergy programs (such as the PirstDnerpy
Application Design Methodology [ADM] process),
while ensuring compliance with the North American
Electric Reliability Corporation Critical Infrastruc-
ture Protection (NERC CIP) progeam; Nuclear
Energy Institute (NEI) 04-04 Revision 1. Cyber
Security Program for Nuclear Power Reactors; and
International  Ogganization for Standardization
(IS0) 17799 A security risks assessment and cost-
benefit analysis will be performed to examine “the
assets, threats, and vulnerabilities of the system in
order to detertnine the most apptoprinte, cost-effi-
cient safeguaeds {that comply with applicable laws,
policy, standazds and the functional needs of the
system)” (§8.4.2.1 of NIST Special Publication 800-12),

Technleal File—Project Plan

30

FirstEnergy’s security governance group will be
involved duting the vendor and device selection
process, The group will use standardized supply
chain procedures and scturity requirements to
ensure information security aspects are evaluated to
consider threats from data transmitted through the
computer networks used within the project. Devices
to be reviewed for security purposes include the data
callecior host, customer meters, communications
between meters and other devices, and in-home
devices connected to the meter network. Residual
cyber security risks include related security between
other FirstEnetpy information systems and future
changes in information security concerns. Given
that security risks potentially change without wam-
ing at any time, the FirstEnergy Corporate Secutity
departnent continually monitors developing security
risk profiles and evaluates the need for security
strategy revisions to deal with changing threat pro-
files. I the sitnadon warrants, procedures specified
by FirstEnergy’s Incident Response Program will be
invoked.

As the system is being designed and buile, the
FirstBnergy security governance group contnually
monitors the development process and ensurzes
secutity protections are included to deal with eyber
secutity threats found on these and related systems.
Operational  practices — including “contingency
planning, awarencss and tmining, and preparing
documentation” (§8.4.2.3 of NIST Special Publica-
tion 800-12) — also will be employed throughout this
development/acquisition phase.

Installation and Commissioning

System deployment will require the configuration
and installation of security controls, scourity testing,
and accreditation of this project s required by stan-
dards. The FirstBnergy Corporate Security depart-
ment will wotk with FirstEnerpy Information Tech-
nology departments and project sponsors to imple-
ment end-to-end  secutity . across all involved
systems,

Security testing will be performed at an individual
unit level through integration and complete system
testing, Secutity certification will be performed reg-
ularly by an independent third-party in accordance
with IS0-17799 and apphicable FirstHnerpy corpo-
rate security standacds.

System gecurity accreditation will be authorized
through “review of the system, including its man-
agement, operational, and technical controls”
{§8.4.3.3 of NIST Special Publication 800-12). This

FirstEnergy.
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accreditation will implement quality contel to
determine the best security fit while implementing
new project devices in'the larger FirstEnergy net-
work. A formal accreditation statement will be
issued by management “after deciding on the
acceptability of sccurity safeguards and residual
risks” (§8.4.3.3 of NIST Special Publication 800-12).

Operation/Muintenance

The opetations siage of the system development
flifecycle will include “(1) security operations and
adeinistration; (2) operational assurance; and (3)
periodic re-analysis of the security” (§8.4.4 of NIST
Special Publication 800-12). Responsibility for the
first of these activities resides with the IT' Infra-
structure, ‘Technical Security Operations Group
(TSOG); responsibility for the second and third
sesides with the corporate Security Governance
Grounp. As changes occur in this operational phase,
FirstBncrgy will perform regular system andits to
identify tisks, vulnerabilities, and impact of potential
threats and provide ongoing monitoring of systems
and uscrs. As the system environment changes, new
threats may ecmerge. The FirstEnergy Corporate
Secutity department will assess the security risks and
develop suitable mitigation plans in accordance with
corporate and industey standards.

Annual re-examination of cyber secutity will be
petformed through a  yeaccreditation  process,
involving “high-level secosity and management con-
cerns as well as the implementation of the security”
(§8.4.4.4 of NIST Specinl Publication 800-12). Mote
extensive systeny changes will vndergo rigorous
analysis and assessment,

1.3.2.2  Concerns and Solutivns

This project will support, adopt and implement
emerging smart prid security standards. As new
technologies and industry practices are defined,
FitstPnergy will remain flexible to improve and
update the existing implementation of these systems.
Any changes or threats of this systetn will be rapidly
addressed theough real-titne monitoring and routine
system auditing, PirstBonergy’s patch management
programs will be applied to systems in this peoject to
provide additional ability to reach future security
requirements.

‘The operational envitonment where components
in this project will be used ranges from FigstBnergy
sceured locations to substations and customer pre-
mises. The variety in these physical locations will be
examined by the FirstBnerpy Corporate Security
department to physically secute the systems.
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L83 Critical [afrastructnge Protection (CIP)
Standards/Best Practices

FirsiEnergy is committed to folly meeting all
requitements of NERC CIP Standards CIP-002
through CIP-809. FirstBnergy has established an
integrated program across all areas of the business to
ensure security and compliance at all NERC CIP
Critical Assets. ‘The program is designed to provide
transparency through all phases of an asset’s
lifecycle, from design ta end of life.

The importance of continuous compliance and
security at all critieal assets is stressed at all levels
within FirsiEnergy. FirstEnergy has established an
Bxecutive level stecting committee to oversee
NERC CIP compliance activities as well as other
NERC reliability compliance efforts. General train-
ing Is provided to zll impacted employees as well as
contractors. In addition, personnel screenings are
conducted on 2ll employees and contractors who
have access to critical assets and/or related sensitive
information. These programs are designed to estab-
lish and maintain a culture of security and com-
pliance at FirstEnergy.

Bmerging Standards Support

A key aspect of FitstEnergy's NERC CIP com-
pliance program is our change control process. This
pracess is designed to effectively manage reliability,
secutity and compliance risks and requires active
participation from the design, suppott and opera-
tioas entities associated with critical assets. All tech-
nology deployments associated with critical assets
are put through the change control process. Appro-
ptiate procedutal and technolopy-based controls are
pot in place to mitigate security and compliance
risks. These contzols are contnually reviewed and
adjusted as needed.

FirstBnergy actively patticipates in uset groups
and provides leadership in the industry as it relates
to NERC compliance. This patticipation is leveraged
1o make sure that FirstBnetgy is continually contri-
buting to the overall security of the bulk electric
system and is implementing best practices sur-
rounding compliance and security. Firstlnergy par-
ticipates in industry groups including Transmission
Owners and Operators, the Reliability First Group,
and the EEL

1.6 Project Costs and Benefits

The smatt grid will bring substantial value to con-
sumers, utilitics and society as a result of greater grid
operational  efficiencies,  improved  reliability,
incressed customer engagement, and the integration

FirstEnergy,
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of renewable cnergy. FirstHEnergy is aligned with the
DOR vision that well-designed projects that are tho-
roughly cvaluated, and the results of which are
widely disseminated, will accelerate the wide-scale
adoption of smart grid technologies, FirstEnergy has
identified advanced methodologies that will be
implemented in representative customer and market
citcumstances. The Cotnpanies will mect all DOE
data requests for assessing benefits as defined by the
CBA framework DOE specifies. It is expected that
this CBA framework will apply a robust and univer-
sally applicable means for relating the functional
capabilitics of smart grid projects to specific impacts
and benefits. Specifying the functional role of each
systemn configuration provides a means for estab-
lishing how its operation reduces costs and/or pro-
duces more benefits compared to the technology it
replaces.

"The appropriateness, quality and granulerity of
data collested from this and other smart grid
projects is criteal to ensuting accurate assessinents
of smart grid costs and benefits. FirstEnergy'’s plan
for data collecdon will ensure that data collected
from the three deployments is complete, accutate
and compliant with FirstEnergy and industty stan-
dards (e JEEE, NAESB). In conjunction with
EPRI, FistBnergy will accomplish this by the
assignment of resources for the development, pub-
lishing and implementation of the data collection
analysis plan. The plan will teack day-to-day data
collection efforts, identify and correct data anoma-
lics, and ensute timely and accurate reporting of the
results to DOE.

FirstBnesgy will leverage expettise from LEPRL
Firstlnergy has worked closely with EPRI recently
on a DLC pilot program in the JCP&L setvice ter-
sitory. This pilot was used by EPRI and DOE to vet
the CBA framework at an interim development
point. EPRPs zole on this project is to ensure that
data supporting project costs and the benefits attri-
butable to the three projects is of sufficient detail
and of proper integrity and avatlability to accommo-
date conducting a convincing CBA. EPRI is uni-
quely qualified to undertake this role for several rea-
sons, including:

4 DEPRI demonstrated its understanding of the
diverse requirements for CBA and the challenges
associated with monetizing expected benefits
through its origination of & smatt metering bene-
fits assessment framework (sce: “Characterizing
and Quantifying the Societal Benefits Attributa-
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ble to Smart Metering Investments,” EPRI No.
1017006. July 2008). EPRI is collaborating with
DOT to extend this framework to encompass
the holistic concept of smart grid.

¢ EPRI is engaged in research to fully characterize
demnand and price tesponse behaviors and to
develop protocols for monetizing kW and kWh
changes attributable to demand response, feed-
back and efficiency savings.

4 EPRT's Intelligrid research initiative has been at
the forefront of the development of methods to
utilize a functional-based approach to the design
of smart grid elements.

DOE has stated that it will create the methodol-
ogy for goals and cost-henefit investigations during
the life of the projects. EPRI's engagement in this
initiative will allow early interaction with DOE as
this methodology is created. The catly activity
between EPRI and DOE will ensure that the data
collection, intepration, znalysis and reporting asso-
ciated with this project align with industty standards
and DOR’s goals for cost-benefit investigations.

L61  Types of Beneliss Expected

‘This project impacts seven of the eight categories
defined by the DOE. Figure 1.6,1-1 lists these bene-
fits and From which element of the project they
emanate.

1.6.2 Peoject Data Requitements

Data will be collected to support cost-benefit
analyses for each of the Companies and to support
DOE’s CBA activities. Pigare 1.6.2-1 lists some of
the anticipated data requirements by technology atea
and their anticipated use in metrics calculations and
benefit assessments. Additional opetational data will
be collected for the putposes of optimizing petfor-
mance of DA, DLC, AMI/DR, VVC and support-
ing communication systems.

FirstEnergy data requirements ate driven by cross-
functional uwse cases as discussed in Section 24.
These use cases will be used to define the major
functional benefits attributable to the proposed
smart grid techaologies. Metrics will be defined to
quantify benefits associated with each business
case/scenatio.

EPRI will develop the data collection plan based
on the overall CBA framework, which is under
development in cooperation with DOE. Cost
teacking, an esseatial element of the data collection
plan will be perforted utilizing existing fimancial
management systems such as SAP as detailed in the

HrzstEng%;rgy;
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Source of Bcnef ,

¢ Reduced peak demand mochfy consumer behaviors that shift and

Lower electricity cost reduce demand in response to dynamic pricing signals

Lower peak demand | ¢ Redueed costs to patticipants from DLC and DR

¢ Reduce electsicity demand and consumption from VVC system

¢ VVC system that minitnizes distribution system losses through-
optimized VAR management and voltage management

# DA system lowers operating costs from fault detection/location

4 Targeted equipment maintenance based on system tmonitoring &
disturbance characterization {e.g. identification of capacitor switching

2 Lower T&D losses

3 Lower Q&M costs

ptoblems) )
Reduce.d . ¢ DLC & DR reduce congestion costs that emanate in PjM Real ije
4 HANSMISSION
; markets
congestion costs

¢ DA system reduces outage durations and number of customers exposed
to outages through automated restoration
Reduced cost of # Fault location reduces duration of outages through faster restoration
power interruptions | ¢ Fault location reduces number of outages by locating temporary faults
and providing opportunity to perform maintenance to avoid permanent
faults
¢ Fewer faults th.tough improved ma;mtcnancc results in fcwcr voltage sBps
impacting sensitive customers
Reduced costs from | ¢ VVC system provides impioved voltage profdes fesulung in opnmum
better power quality equipment performance
¢ PQ problems, like high harmonic distorton, are identified by monitoring
system and corrected before customers are impacted .
Reduced damages
7 from lower GHG/
carbon ¢missions

Figute 1.6, 1-1 Anticipated Project Benefits and Related Sources

¢ Lower electricity consumption from DL.C and DR systemns
¢ Lower distribution losses from VVC

se.m Mcu_,cs &TBmcﬁt C.\letﬂ. | 7

1.0 D;\/Advanced Momtormg/ Fault
Locaiion
1.1 | Outage data from Outage Mfmagen\.cnt 4 SAIDI calculations, both baselines and changes
Systems associated with the smatt gtid deployments
1.2 | O&M costs for fanlt ¢ Calculate decrease in line crew time 1o locate faults and
location/restoration resalve the problem
1.3 | O&M Costs for Distribution and ¢ Calculate reduced maintenance costs and highe.r
Substation Equipment Maintenance availability for equipment:from advanced moriitoring
(capacitors, regulators, reclosers, arresters,eic.)
1.4 | Improved Power Quality + Calculate benefit of reduced number of voltage sags
impacting sensitive customers
¢ Calculate benefit of identifying and cotrecting specific
PQ problems like high harmonic distortion
20 | VVC E
2.1 | Number of VAR limit violations + Used to identify opportusities to improve system
opetation theough improved system design

Piguse 1.6.2-1. Anticipated Data Requitements

Techpical Flle—Projest Plan 13 F'rStE 3
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Use in Metties & Benefic Cateulation

2.2 Cnpacitor ]“miure Rate . I +

2.3 | Watt, VAR and ampere profiles with ¢
and without VVC control action
(individual customer; aggregated at key
tnonitoring locations; total feeder)

2.4 | Daily feeder load profiles +

3.0 {DLC
3.1 | Load shed during each control event, *
and duration of event :

+
3.2 | Customer outage minutes reduced +
duting fault conditions
40 | AMI/DR :
4.1 | Hourly demand peak/off-peak +*

4.2 | Customer demand during critical peak | ¢
liours
43 | Towly consumption data, premise ¢
valtage, no-voltage (outage), etc,

. improved situstional awareness of capacitor usability

Measure beneﬂt of real- time fallore nouﬂcanon,

Calcolate reduced energy use, feeder loading, and VAR
impacts of optimizing feeder voltage profiles

Used to establish feeder load baselines without VVC
system (the voltage dependency of these load profiles
will be determined during the project)

Event response is measured directly af each customer
site by DLC equipment

Will be used to calculate reduction in peak load.s on
feeders and at substation

DLC will be used duting outage conditions to reduce
load and enable feeder reconfiguration, with the goal
of serving some of the favlted feeder(s) through
adjacent feeder capacity

Used with historical data to calculate credit for off-
peak usage from ceitical peak pricing (CPP) program
Used with baseline data to calculate charge fof critical -
pesk usage from CPP program

These and other data elements will be used to calculate
numerous benefit metrics for improved operational
efficiencies and outage information

Figute 1.6,2-1. Anticipated Data Requirements (continned)

Management Plan section. This CBA frameworlk will
be applied to all smart grid demonstrations that are
being sponsored in the EPRT Smart Grid Demon-
stration Initiative, providing a common assessment
method across a varety of different systems and
technology implementations. This will jnclude de-
veloping Monitoring and Validation (M&V) proto-
cols for all key benefits that are being assessed in the
project. The M&V protocols will define data re-
quirements, data collection requitements, and data
validation procedures from substation monitoring
systems, feeder monitoring (ntegrated with DA
systems), advanced metering systems, and in-home
monitoring to assess the response of individual
loads. The M&V protocals will provide data to cal-
culate the energy nse, demand, and reliability im-
pacts of the technologies being deployed across the
theee projects. In addition, an industrp-wide initia-
tive will develop the M&V protocols to create z li-
braty of load models that can be used to calculate
benefits as a function of system and load character-
istics.

Technical File—Project Plan

Data from DR and DLC programs (KW curtailed
and kWh saved) will be collected ac the individual
custorner level for demand response program par-
ticipants and cortesponding control customers. This
data can be evaluated af the individual project level,
or readily apgregated to support benefits estitmates.
Data collected from DA and VVC systems will be at
the feeder level 1o support analysis of individual
feeder iraprovements. This approach supports the
eventual calculation of benefits for future systemn
EXPR]JSIOH.

FiestEnergy will also provide data needed by
DOE to calenlate “Customer-Level Metrics” and
“Distributdon-Level Metrdces.” For example, the
number/percentage of customers and magnitude of
load within the MetEd and JCP&L service
territories served by IDLC will be provided.

Drata Availability

Some of the requisite data to support cost-benefit
analysis is currently available within the Companies,
including teliability metrics and peak load metrics

__HmtEngLQM
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for the feeders planned for DA, Existing and futore
outage data to support the DA baseline will be
housed in the FirstBnergy Outage Management
System {OMS) Oracle Database. VVC data will be
stored in the PT system, and AMI data will be stored
in a Meter Data Management System (MDMS). All
data for the IDER/DLC system will be stored
within a secure BPL Global-hosted datacenter, and
accessible for cost/benefit analysis.

How data will be provided to DOE

FirstEnergy will collect, standardize and aggregate
the data, and transfer it to DOLE as specified and in
the requisite format.
1.6.3  Hastinuue of Projece Costs andd Bepefits

‘The benefits atisibatable to smart grid investments
can be categorized as operational cost savings and so-
cietal benefits. The former are manifested as reduced
costs to the utility and associated stakeholders that ul-
timately tesult in lower sates, The latter are the tesult of
changes in consumer behavior atiributable to and
enabled by the smact grid investment, or due to relia-
bility improvements, which ditectly benefit customers.
Figure 1.6.3-1 illustrates EPRPs framework for cate-
gorizing these benefits it a comprehensive manner.
The depicted framework has a specific focus on smart

metering. However, it provides a foundation for quan-
tifying the larger scope of smart grid benefits and
serves to guide the measurement and agalytic require-
ments for other smatt grid technologies.

Figure 1.6.3-2 provides FirstEnergy’s characteri-
zation of how the expected benefits, by DOE bene-
fit category, will be initially manifested and measured
for use in DOE’s CBA. PirstEnergy anticipates that
these projects will establish that the technologics,
when deployed at scale, will produce positive net
monetary benefits that are enjoyed by all customers.
Moreover, we are confident that the projects them-
selves will provide net benefits to customers and to
the local econotmy.

The estimated savings will be associated with
customers who ace directly influenced by the
investment. However, other customers (in PIM asnd
other markets) realize benefits from reduced trans-
mission congestion, Moreover, the benefits of
reduced capacity requirements for DLC and related
demand response will create broader societal bene-
firs. FirstEnergy anticipates that EPRTs expertise
will support the DOE CBA methodology and will
provide early ditection on how to calculate these ad-
ditional benefits attributable to the project.

Respondents
Al Elect,

Con$umers

$§ TOTAL

Technical File—Project Plan
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Figure 1.6.3-1. EPRY Framework for Quantifying Smart Metering Benefits
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(e o o iAnticipated Impace =000
COH N R v | Up to 120 MW of peak load reduction
Lo L L.PA - v V' 1777 | actoss PA, OH and NJ, resulting in
1 Werpert  prrmmmmmmpmmmmmre e defersed capital investments for new
demand o cap .
generation and transmission and lower
W - - v electricity costs for consumers
Lower T&D R 51 500 U 0000 U N Up to 6,000 M\Xf'h of energy saved per l
2 | osses PA Yo LA year ‘
NJ . v A : :
) _OH | Yo v o] Rcducx.d Q&M through elimination on
3 itc?;:sm O&M PA ] on-site meter-teading; reduced line crew
' NJ titne to locate system faults
Reduced COH | b A T v | Avoided transinission line extension and

4 trapsmission | PA | b AR LA reinforcement costs. Reduction in PJM
congestion marginal energy costs associated with
costs NJ copgestion re-dispatch . -
Reducedcost | OH | 1 *_/: ______________________________ Bstimated aver 30% SAIDI

5 of power CJPA ) A N improvement in the fargeted project
raterruptions Nj “areas based on histosical data
Reducedcosts | OH | 1- - oo Es timated over 30% SATIDIL -

6 from better CPA LA T Ltnprovemcnt in the targeted, pro]ect
power quality NJ areas based on historical data
Reduced O | A S v
datnages as a DA v Y "1 vve, DR/AMI and DLC technologies

7 gesalt of lower | 4 7TTTTTETTTTTT will increase system efficiency and
GHG/cathon enable energy conservation

|| emissions NJ v

Rigure 1.6.3-2, Anticipated Project Impacts

FirstBnergy will provide dara necessary to calculate
these benefits. Finally, the benefits associated with
the project should be considered in light of what will
be realized when the technology is extended at scale
to all consumers. FitstEnergy will employ sampling
methods to ensure that the results of the project are
extensible to a wider population of customers, at
FirstEncrgy and other utilities.

FirstFactgy expects that the integrated design and
deployment of multiple techaologies will provide
greater benefits than the traditional approach to
planning/implementing single-use teclmologies Bot
example, DLC will accelerate service restoration
following a fault/outage condition during periods of
capacity constraint. Additionally, the pasticipation of
mnultiple opernting companies wil! facilitate the con-
tinued development of common operating, commu-
nications, interoperability and cyber requitements
across the FirstEnctpy family of companies.

Technical File—Project Plan
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Figure 1.6,3-3 below lists the estimated costs for
system design, IIW/SW putchase, installation, test-
ing and commissioning of the proposed smazt grid
systems. [n addition to these costs, our final analysis
will consider futuxe marginal Q&M costs {or sav-
ings) resulting from system deployment and any un-
depreciated costs for legacy hardwate or software.

EPRI will work with FirstEnergy in identifying all
costs requited to complete the CBA cffort. This
includes establishing the costs associated with the
three specific deployments and interpreting and
interpolating the results to apply to more extensible
ptojects that involve 2 larger scale and scope. It is
important both to understand the net benefits of the
projects themselves, and to he able to project the
results to subsequent investments that FirstEnergy
and others are expected to make, EPRI’s subsiantial
participation throughout this project will ensure that
FirstEnergy provides DOE with the timely and

FirstEnergy.
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_ Scope Eslii
OH Distribution Automation 34 feeders $10.2M
Valt/VAR Control 21 feedess $4.5M
AMI/DR 44,000 ietets $44.2M
Communications Backhaul, WAN §11.0M
PA Distribution Automation 25 feeders $8.0M
Volt/VAR Cantrol 22 feeders $4.0M
Direct Toad Control 14,000 customers - $13.0M © -
Communications Backhaul, YWAN dHAM
Nj Ditgct Load Control 20,000 custorners F11.6M
Commusnications Backhaul, WAN $1.OM
All Project Management All3 deployinents: | }$7.0M
Cylrer Securisy ‘ All 3 deploymenits. .~ | $10M-
Data Collection/ Analysis/Reporting All'3 deployments © ] $LOM

Figure 1.6.3-3. Estimated Project Costs

insightfal data it needs to evaluate FirstEnergy's
three projects and compare the results with other
projects comumissioned by DOE., p

L6 Pl (o Deweminiag Performance
Raselive

Petformance analytics for DA will be based on
customer ilnpacts such as customer minutes of out-
age during non-major storm days (with major-storim
exclusions as defined by each State’s public utility
commission). FirstEnesgy will employ procedures,
following a D2 operation, to determine the reduced
customer outage minutes and reduced customer
interruption frequency, Those values then will be
used to calculate the cirenit and operating company
SAIDI reducdons using the IBEE caleulation
methodolopy for these reliability metrics.

The baseline for VAR control will be established
by measuting VAR petformance prior to the imple-
mentation of VVC by installing additional metering
just after project approval. In addition to directy
measuring the improvement in system power factor,
this data will be used in power-flow models to cal-
culate the reduction in system losses (12R) achieved.
The performance of the voltage contiol scheme will
be measured by recording system parameters such as
voltage, load, current and VARSs at key points on the
system, Changes in these parameters during the
exercise of different voltage control operating goals

Technical File—Project Plan
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will he used to measure the response of the system
to the VVC technology, These measures will include
peak load reductions and VAR reductions achieved,

For the alternative priciog/AMI deployment, the
petformance baseline will be provided through a
customet contgol group. Of the 5,000 customers
receiving meter installs in the first year of deploy-
mesnt, 1,000 customers will be assigned to the con-
trol group and 4,000 will comprise the test group,
subject to the enabling AMI Tariff Program. The
test group will be further subdivided into two prie-
ing plans to establish the impact of alernative
incentives or incentive levels. A progtam participa-
tion amount will be paid to customers not assigned
to the control group. The incentive will be based
upon the custorner’s historical summer kWh usage.
Customess who do not respond to the economic
price signals will be exoding the “savings” they were
given at the start of the program. Customers who
take sigaificant action to reduce and shift theit usage
away from high price hours will enjoy farther
savings.

A performance baseline for DLC will be estab-
lished thtough pre-deployment peak load profiles at
the targeted substation and feeder peak-load pro-
files. Additionally, the previously mentioned DLC
pilot involving JCP&L and EPRI will provide base-

~ line information for DLC.

7
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poscd Progeain Manage

Qualifications to'Complete Agsigited-Tasks.. " ..

M. Richard has moxe than 32 yeass of experience managing complex projects and large work groups for
Ohio Bdison Company and the Pennsylvania Power Company. He is currently Manager, ED Project
Management with ditect reports of seven project managers and field coordinators. Mr. Richard is
responsible for projects which include large transmission lines and substations and he also has reporting
responsibilities to all of PirstEnergy Cotp’s operating companies. He manages muitiple projects within a
total budget ranging from $600-§700 million. Prior to this assignment, Mr. Richard was Director,
Operations Services for Ohio Edison Company and its subsidiary, Pennsylvania Power Company. He
was responsible for the safe, reliable and cost-effective operation, désign and maintenance of the utilities’
distribution systems. Arcas of responsibility include disttibution engineering, line setvices, dispatching,
forestry services and claims services; annual budget was approximately $135 million, with 835 employees
serving 1.2 million customers. Mr. Richard has held operations services accountability for various,
incieasing areas of responsibility at the Ohio Bdison Company and Pennsylvania Power Campany over
the last 18 years,  In addition, he has held various project management, substation design and
construction assigniments for hundreds of substations with responsibility for both employees and
contractors. Other noteworthy projects include managing a pottion of the enginecting and construction
for the W. H. Sammis Plant air quality control project. '

Relevance and Significaricé of Experiefice to this;Smart- Geid taskwrent -2 o

During his years of expetience in distribution operations, Mr. Richard has focused on the continuous
impeovement of reliability of electric service by advancing the infrastructuse and enhancing customet
service excellence, He has concentrated on reducing the number of service interruptions, duration of
cutages and decreasing momentary interruptions duting both emergency storm testorations and normal
operating conditions. Engincering design improverents have concentrated on optimally configuring
citenit protection equipment and devices to accomplish a trend of reliabitity indices surpassing regulatory
and customer cxpectations,

" Education, Tralnlnig, Certificdtions 1 117

Education; MBA, Kent State University, 1990; BS, Civil Engineering, University of Ver'm;)nt, 197'?

Training: Completed risk mitigation strategy training to evaluate projects for high impact, low
probability projects as a comprehensive decision making approach (2008)

Certifications: Registered Professional Engineer in Ohio, PE47782 (1983) .
Expetience and: Expettizel -+ 1 = Do o

Has 22 years of experience performing work that is the same as o televant to SGIG requirements, as
follows:

4+ System Control Center SCADA Control - Responsible for the construction, installation and
conversion of Intelligent Electronic Devices (IED) at selected Ohio Edison Company
substations requiting Harris/DMP protocol. This infrastructure upgrade was needed to support
the consolidation of dispatching offices from nine to three and interfaced with design
engineering and both system and distribution dispatching operations. The project required
approximately three years to complete.

¢ Mr. Richard was Director, Operations Services and held executive accountability for the
consolidation of the three remaining distribution dispatching offices to one regional office,
which ocenrred in 2006, The new repional dispatching office expanded technology which
greatly improves line and substation opetations and ultimately customer xeliability, The project
was completed on schedule and within budget, cost approximately $¢ mitlion and ook two
years to complete.

4  As Director, Operations Services, Mr. Richard held exccutive accountability to distribution
engincering reliability design and operations strategy and implementation for the Ohio Edison
Company and the Pennsylvania Power Company. Comprehensive strategies were systematically
challenged anowally, and evaluated, and impacts were thoroughly understood and justified
before design was approved and implementation achieved (17 years)




) Work History FIU R T e e D e L
Manager; BD Project Management - (presently), Firstnergy, Manager, ED Corporare Project Management.  Dixect
repotts include seven project managers and field coordinators of lagge tansmission and substation
projects with support responsibilities to FE operating corapanies, Annual capital budget range $6000M -~
$700M.
Director, Operations Services — {2008), Otio Edison Compasty & the Pennsyloania Power Compary. Responsible for
the safe, refishle and cost effective eperation, design, construction and maintenance of distribution
system, which included engineering, line, dispatching, forestry and claims services for the operating
company. Anaual budget $135M, 835 employees, 1.2M customers.
Direetor, Operations Servites — (2004) Okio Bebison Compary, Sonthern Region. o the Mansficld, Marion and
Springfield, Ohio arca. Responsible for the safe, reliable and cost-effective operation, design,
constsuction and mmaintenance of distribution system, which included engineering, line, dispatching,
forestry and claims services for the operating company. Annual budget $20M, 150 employees, 70,000

custoiners,




Aile Demas, Prop droject Manager,; OFL
Quialifications to-Compléte’Assigned Taskg=5

M. Demas has over 26 years of electric wtility and industey experience. He has been actively managing
projects for more than 12 years in the electric utility, steel, and salt industries and holds 2 100% success
rate in tegards to projects completed on time and within budget, The electric utility projects include
large transmission lines and substations with support responsibilities to three First Energy operating
companics. These projects involve breaker, relay upgrades, SCADA communications, capacitor bank
and overhead line instaliations. Mr. Demas has overseen many SCADA communication upgrades which
include the identification of SCADA points, R1U, EMS screen upgrades and leased line installations. He
has also overscen the construction of five large capacitor bank installadons which were impottant in
VAR control in FirstEnergy’s system. He has managed several overhead line projects involving
distribution under-build and recloser inseallations. Mr. Demas has a thorough understanding of
cstimating, scheduling, cost analysis and project management. Mr: Demas manages multiple projects on
an annual basis. Curzent and anticipated assignments from the 2009-2013 Capital Budget consist of 20
projects estimated at approximately $100M,

Relevance and Significance of Experlencé o this Smatt Grid task'area™ -

Mr. Demas’ project management experience centers zround the management of major projects that
involved breaker, relay upgrades, SCADA communications, EMS scteen upgrades capacitor bank and
overhead line/recloser installations, which is ditectly related to smart grid objectives of this FirstEnergy's
project. ‘Throughout his career, he has ensured that the design, procurement, construction and
cominissioning for these projects have been completed in 4 timely manner as to ensnre positive results,
He has managed projects in three of the seven FirstHnetgy operating companies, which includes CEL
He has many valuable contacts that will enhance his ability to deliver a successful smart grid project in
Ohio. Mr. Demmas has 14 years of experience wotking in CEI substations, which will be an important
assct by managing the Ohio portion of this project.

e g e

Education, Traiaing, Certifications .. " "

Education: BS, Business Management, Indiana Wesleyan University, 2005

Training: Tlecttical Fundamentals Training Course, 2009, Project Management Training, FirstEnergy,

2008, Field Coordinator ‘I'raining, FirstEnergy, 2008, 10-ITour OSHA Training, 2007
Expetience and-Expertise =~ - .0 0

Has 12 yeats of experience performing work that s the same as or relevant to SGIG requitements, as
follows:
4 Project Manager for the Tangy Substation Project (Ohio Fdison) — Add capacity including the
addition of 2 345/138 XV transformer, (2) 345 kV breakers and (1) 138 kV breaker (§6.5M),
statted in 2007 and will be completed in 2009,
4 Project Manager for the Shintock-Johnison Area Substation Project (Ohio Edison) — Buitld
138769 kV substation with three exits and distribution undex-build, (§5.6M), started in 2008 and
will be completed in 2011,
+  Project Manager for the Glen Gardner Substation (Jersey Centeal Power & Light) — Add 230
KV capacitor bank (§1.6M), started in 2008 and will be completed in 2010.

Work History:. . .~ -~

2007 — present, FirstEnergy Corp.. Energy Delivory, Corporate Asset & Project Managenent Depariness. Manage
large substation and transmission projects, spanning the range of activities from conceptual planning to
acquiring propetty and delivering turnkey installations. These projects have an immediate impact on
reliability, capacity and flexibility in our system. '

7998 — 2007, J.B. Finginceviug, Ine; Manager; Projecs Maneigoment Comtrols. Initiated and managed a Project
Management/Project Controls Department. Managed large construction projects in the Steel, Salt and
Electsic Utdlity industries. Respossible for large construction projects with very tight deadlines.
Responsible for managing six Project Management employees who worked very closely with various
industrial clients managing laige construction projects to various degrees,




1993 - 1998, Contarivy Fuergy! VirsiBangy, Transmission & Distribution Enginesring Work Management Spocialist,
Distributed the capital budget for Transmission & Distribution Projects. Wotked very closely with the
Work Management Group in completing time studies, scheduling of workforce and cost tracking.
Project Property & Estimating Specialist 1984 — 1992, Prepared Budges Cost Estimates for board
approval. Distributed final costs using Cost Accounting functions, Made Capital Vs. Expense
determinations. Rate Case support activities,




Gocich posed Project Manager,
Qualifications to Compléte Assigiied Ths

Mr. Goetchius has 26 years of wtility experience ranging from Customer Service to Operations Man-
agement, Engineeting and Project Management. He is Genetal Supervisor, JCP&L Project Manageiment
Group and is sesponsible for the most complex substation, transmission line and distribution line
expansion projects developed at JCP&L, Most recently he has managed & proup of project manageris”
who were responsible for an annual project portfolio of over 378M per year. Mr. Guoetchius was the Line
Department Manager where he gained an extensive understanding of line constructability, operation of
protection equipment and line devices.

Tt

Relevance and Significance dﬁEé:iic’ti’éhé@tof:th"i_'s'}"smi?.'::t-:Gﬁ'c‘lf:tfé‘sﬁiﬁiféa":i'-‘. YW

Mr. Goetchius was the “Voluntary Load Curtailment Program” Account Executive for the largest
Commercial and Industiial Customers with revenues in excess of $500,000 annually. ‘This program
provided incentives to customers who reduced Peak Demand through load curtailment ot gencration.
The JCP&L progrmm was an early adopter of advanced metering and two-way communications with
real-time pricing information, Manager several programs to install Automated Distribution Reclosers,
Distribution Capacitoss, Adaptive Relaying and Digital Fauit Recorders. These programs directly
suppoxt smart grid rechnologies.

Education, Ttaining; Ceitifications- < = 1.7 |

Edugation: BS, Indusirial Engincering & Technology, Montclait State University, 1976, MS, Industrial
Engincering & Enginecting Management, New Jersey Institute of Technology, 1997

Trafvieg: Advanciog Project Management Training, 2009, FERC Standard of Conduct, FirstEaergy,
2009, Ficld Coordinator Training, FirstEnergy, 2008, Cyber Security Training, FirstEnergy, 2007, System
Wide Lead Training, FirstEnergy, 2007, DOT Hazardous Materials Training, Environmental Reseatch
Center, 2006, Certificate #CO19616, National Institate Management System, FEMA-Emergency
Management Institute, 2006, ASHREA HVAC Design and Installation, 1990, Commercial and
Residential Energy Auditing, 1982

Experience ani Experfiger L ¥ oy T

Mr. Goetclius has 10 years of expexience performing work that is the same as or relevant to SGIG
requirements, as follows:
¢ Antomated Distrdbution Recloser Tnstallation Progtam, Managed Installation of 150
Automated Distribution recloscrs between 2007 and 2009 that ate intexconnected with e-SCAL
System through the System Dispatch Control Centers, (JCP&L), ($1.5 million annually)
o 150 MW Disttibution Capacitor Progeam, Managed the installation of 150 MW Distribution
Capacitors, (JCP&L), ($600,000 annually)
¢ Substation Adaptve Relay System, Managed the installation of the Substation Adaptive
Relay Systern that controls the Instantaneous Relay Function at over 275 Substations, JCP&L),
($2 miltion)
¢  Digital Fault Recorder Program, Managed the installation of Bull Digital Fault tecorders
(DER) at (5) 230 kV Substations, JCP&L}, (§1 million)

YA A TS

Work History - ¢ L vor ek

2009 Z Present, Generad Supervisor; Projest Management. Manage a tcam of Project Managers, Consuruction
Managess and Schedulers in the development of large-scale electrical facilities. Provide gnidance and
direction to engineering, construction and financial professionals. Manage the design and installation of
advanced technologies sueh as advanced metering, automated capacitors and reclosers and SCADA

systems.

2007 — 2009, Manager Project Manager. Manage 2 team of Project Managers, Construction Managers and
Schedulers in the development of large-scale electrical facilities. Provide guidance and ditection to
engineering, construction and financial professionals. Manage the design and installatdon of advanced
technologies such as advanced metering, automated capacitors and reclosers and SCADA systems.

2002 — 2007, 5r. Customer Service Specialiss._Assisted major industrial customers in facility design and




encrgy conscious design decisions. Marketed hourly energy pricing and advanced energy control systems
focusing on programmable controls and usage patterns. Assisted industrial customers in cogeneration
decision-making process by performing cost-benefit analysis, -

1998 _ 2002 , Aeconnt Frcoentive/ Sepment Stratsgist Customer Refations. Cusvomer service for the Plastics and
Chemicals Segment eustomers. Direct contact with facilities managers to educate them on houily energy
pricing, time-of-day rates. Marketing efforts to promote Automated Controls; assisted large customers
its encrgy supplict selections and educated consumer groups on desegulation that began in New Jessey in
1999. Then continued consumer education efforts to help business groups, Municipalities and
consumers on enerpy deregulation and continuous rate changes.

1995 _ 7998, Service Delivery Speciafist. Supervised the Operations Line Office in Flemington, NJ with a
staff of over 40 technicians that designed and built disttibution and transmission facilities. Ensute
excellent customer sesvice for over 80,000 customets,

1991 — 1995, Project Specialist. Supervised Engineers in the design of New Electrical Facilities to ensute
efficient use of energy and cquipment. Customet matketing of efficient air conditioning and appliances
and off-peak rates. Marketed cogeneration to help offset increasing enetgy prices.

199G — 1991, Conmercial Customer Service Ropresentative. Audits of offices, manufactuting and production
facilities to improve energy usage and production output. Directed the inskllation of HVAC controls
and motor conttols to shift usage to off-peak hours, Recommended modern efficient equipment
selections and marketed incentives to offset the capital investment,

7084 . 1990, Residential Builder Representative. Assisted home builders in design of new housing
developments to include propet conservation techniques in construction & audited homes when
completed to ensure compliance with standards. Marketed the time-of-day rates and installation of water
henter controls to shift energy usage to nights and weckends for savings and load shifting,

1992~ 1984, Brersy Managenment Repressutative, Energy audits of homes and businesses and recommended
encrgy  Consetvation improvements, identifted advanced metering and controls to monitor usage and
alter patterns. Marketing efforts for time-of-day rates,




mes Catanach; Proposcd ] | Maniger,
Qualifications to'CompleteAssigied: Tasks :

skilled management professional with 27 years of expetience in the electric utility indusery. He excels in
managing lacge strategic projects that cut across multiple operational areas of the utility, including Hoe
operations, customer service, data analysis, technology implementation, and process improvement. M.
Catanach is a skilled communicator who builds strong and positive working relationships with
cmployees and customers, Ie has had success developing and implementing new sttategies, utifizing
technology to improve efficiency and reduce cost.

Mr. Cataniach will be the onsite Project Manapes for the PA deployment. Mr. Catanach is 2 highly

Relevance and Sigmificance of Experiencedoitliis Smiart.Giid task ared

qualifications Includes identification, evaluation and improvement to life-cycle management of
FirstEnergy transmission and distribution assets; leading a team of project managers to ensufe that
transmission, substation and distribution projects are completed on-time, within scope and on budget.
He was responsible for the preparation of the 2010 Capital Portfolio for transmission, substation and
distribution projects and presenting it for senior leadership approval. Mr. Catanach has years of
experience in planning and reliability, developing projects for the safe and teliable operation of the
electsic distribution system for two operation centers, He also has lengthy cxperience managing an
oiganization that retrieved data from two million points across (o states. Mr. Catanach has 12 years of
experience in managing customer relationships and implementing the company’s marketing programs,
which included sales, energy conservation, load management, economic development and weathetization
programs. Mr. Catanach has developed relationships among plant engineers, facilities managets, and
exccutive leadership of Met-Ed’s Jargest commercial and industrial customets.

Mr. Casmnach has cross-functional utility design, construction and operations experience. His zange of

Education, Ttaining, Ceptifications™. (. =7

Education: BS, Mechanical and Ocean Engineeting, University of Rhode Island, December 1981; MS,
Pennsylvania State University, December 2004; Beta Gamma Sigtna Honor Society

" Certifications: Registered Professional Engineer, Commonwealth of Pennsylvania, 1989

Experlence and Expertise ™ - *F 0

Mr. Catanach has 27 yeats of expetience performing work that is the same 2s or relevant to SGIG
requircments, as follows:
¢ Management of a multi-fanctional department of 580 employees with an annual operation and
maintenance budget of $43 million and 2 capital budget of $8 million
¢ Management of the distribution line, design and construction process for 3 line shops, 100
union and management employees, 90,000 custotners with a capital budget of $6 million and an
operations and maintenance budget of $4 million;
4 Development of national and state guidelines for the installation of meters in 2 competitive
environment, and;
¢ Implementation of Demand Side Management - Applisnce Cycling Program in New Jessey.

Work History ™. 7 2 257500 R IR

2009 ~ Present, Met-Eidf FirstEinergy, Project and Portfolio Supervisor: mamé at team of two P
and one scheduler to ensure transmission, substation and distribution projects are completed on-time,
within scope and on budget. 2009 capital portfolio is $48 million.

oject Manapers

2007 — 2009, Met-Bd/ TirsiEinergy, Asser Stratogy Manager: Led an organization of 9 employees to identify,
evaluate and improve the life cycle management of FisstEnerpy transmission and distribution assets.

2004 — 2007, Met-Ed/ FirstBnergy, Planning and Reliability Engineer: Developed projects for the safe and
reliable operation of the electric distribution system for two operation centers. Forecasting growth on
the clectric distribution lines, tmanaging preventative line maintcnance programs, and analyzing outages
to reduce frequency and duration of outages. Involved in the installation, testing and trouble shooting

of SCATIA-controlled switches.




2002 — 2004, Met-Edf FirstFinersy, Customer Support Manager: Managed a department of sevea Account
Tixecutives for Met-Ed’s largest commercial and industrial accounts.

1998 - 2004, GPU, Meter and Meter Rearding Sevvices Manager: Managed an organization of 580 of corporate
and fickl employees to retrieve data from two million points across Pennsylvania and New Jersey.
Developed and implemented new strategies, utilizing technology that improved efftciency and seduced
cost. Integrated two work management systems with SAP enterprise resource planning system.
Implemented satellite technology for data retricval at remofé sites. Managed the installation of 1,800
appliance cycling sites in New Jersey. Chaired Forecasting Automated Meter Reading Conference, Palm
Springs, CA, Felruary 2001

7993 _ 1998, Met-Ed/GPU, Customer Operations Center Manager: Managed an organization of 100
cmployees to cnsure the delivery of safe and sefiable electric service. Responsibilities included
distribution line operations, emeigency sexvice, credit and collection, and meter reading, N
1982 — 1993, Mei-Ed/GPU, Energy Servives Acconnt Eceoutive: Managed customer reladonships and
implemented the company’s marketing programs, which included sales, enetgy consetvation, load
management, cconomic development and weatherization programs. Developed selationships among
plant engincers, facilities managers, and executive leadership of Met-Ed's largest commercial and

industrial custoiners.




Joseph Waligorskid, Proposed Smatt Gt
Qualifications to-Complété

Mt. Waligozski has over 25 years experience in the electric utility industry incegrating technology into the
T&D system. He led FirstEnergy’s Integrated Grid Communication & Automation IGCA) effor,
facilitating the development of FirstEnergy’s smart grid roadmap, outlining the FirstBnergy direction
and technologies to achieve smart prid vision, receiving an EPRI Technology Transfer Award for this
indusiry model roadmap. Mr. Waligorski is Chairman of the Giid App Consertium, 4 utility group with
DOE support to advance development and deployment of smart grid technologies with near-term
mpacts.

Relevance and Significance of Experience 1o thiig smattgridipsk dted 47 e R

Mz, Waligorski is a recognized leader in the Smart Grid arena with leadership and experience in
Distributed Energy Resource (DER) technologies and applications as well as patticipation in industry
groups. He leads strategic development and applications of the Integrated Distributed Energy Resource
(IDER) project at FirstBnergy’s Jersey Central Power & Light operating company, which combines
8MW of various DER technologies on an integrated platform providing demand response and an overall
visualization of system conditions. Leads FirstBnergy’s T&D research and development including
strategic development and applications for energy storage and distributed resources as well as sensots
and integration of other technologies. He facilitated FirstEnergy’s IGCA effort since its inception,
establishing the vision and mission, and developing processes and practices for evaluation of candidate
technologies. Mr. Waliporski participates and provides leadetship in many industry consortia efforts
including DOE Smart Grid workshops, NIST Smart Grid Standards Interopecability Interim Roadmap

Lducation, Training, Certifications. .. =~ " 0.,

workshops, EPRI industry workshop on Roadmap development and hosted Grid App (Chairmany).

Education: BS, Blectrical Enpineering, Michigan State University, 1979

Certifications: Registered Professiona) Engineer in the State of Ohio

Y Ve

wp e T

Expetience and Expertise 1707 1300 Rt

Mr. Waligorski has over 25 years of expetience performing wortk that is relevant to SGIG requirements:

+ JOP&L Iutegrated Disttibuted Enetgy Resources Profect $4.0M, 2008 — Fresent
Strategic Design and Plan development for FirstEacrgy’s Integrated Distributed Energy
Resources (IDER) project. The deployment incorporates 8MW of demand response vir &wo-
way communication for direct load control of air conditioning, distribution line sensots,
substation and neighborhood electtic energy storage, and permanent peak load shift via thermal
energy storage. Cross-functional integeation of components and their monitoring and control is
enabled on a common platform.  The system is controlled from the regional dispatching office.
It is used for operations support as well as market benefits. This Project was selected as one of
the initial three EPRI Board of Dircctors Smatt Grid Demonstration Initiative projects.

¢ Imtegrared Grid Communications and Automation 2006 — 2008 Led FistEncrgy's
Iniegrated Grid Communications and Automation (IGCA) effort establishing operational smart
grid vision and the development of a roadmap for technical evaluation ptocesses. The
implementation timeline includes gap assessment studies, pilots, standards, and skills
development  identification. Facilitated  eight-month, cross-organizational  expertise
collaboration at FirstEnergy Ditector level for next-decade vision/strategy development.

+  Distributed Resources -

o Canton City Schools Deployment -~ Design, development and execution of
installation For Combined Heat & Power (CHP) project integtating multiple
technologies to interoperate distributed genesation (2-30kw microturbines) with heat
recovery equipment to provide heating for the Olympic sized pool and air-conditioning
for facility offices.

o FirstEnergy Microturbine Projects — Design and deployment of FirstEnergy's
mictoturbine projects, including coordination of scheduling, contracting, permitting,




construction, and initial stattap. Provided design and technical support for successor
microturbine deployments at PirstEnergy Subsidiary facilities and pilot installations,
including heat recovery CHP and wutility interconnection applications, establishing
reference design for multiple instaliations.

o Cuyahoga Valley National Park Fucl Cell Project - Design sud project oversight
for disttibuted generation project using fuel cells, Resources were interconnected into
the distribution system and enabled for data monitoring.

¢ Substation Expansion Profects $4.0+M Designed and engiceered multi-component
substation constrmction projects at Dale and Stow Substations to install 2 new transmission
substation (138kv-6%kv power transformer) and a substation upgrade (69kv-12.47kv power
teansformer); Stow mvolved three underground distribution exits inchiding over 1000 ft of
underground duct bank. Reviewed and approved design and materials/equipment. Resolved
field problems during construction and pexformed routine site inspections to assure
construction compliance with design.
. Work Histoty. v 207 i e e
2005 ~ present, FirstBnergy Corporation., Delivery Operations Tevhnical Manager, Manage R&D and industry
consortia portfolio to facilitate solutions for T&D geid operations, applications, maintenance, and
development of technology solutions. Development and application/demonstration of emerging ciergy
resources and integration through simart prid.
2002 — 2005, FistEnergy, Sr Project Engineer/Project Manager. Project management; application
development, design, protection, and installaton of distributed generation including microturbines,
utility intcrconnection and heat recovery applications. IEEE SCC 21 committee membet formulating
IERE P1547 Standatd for Distributed Resources Interconnected with Electric Power Systetmns.
1999 — 2002, FirstEnergy, Project Engineer{ Project Manager. Project management and electric design for
industrial and utility systems through 138kv. Application developmient, design, protection, and
installation of disiributed generation including microturbines, utility interconnection and heat recovery
applications.
1998 — 1999, FirstEinergy, Operaians Technical Support Engineer. Technical support for FirstEnergy urban
underground ducted systems, establish best practices, policies, procedures, ficld assistance, cootdination
and development of cable and accessory requirements and installation process, fault location methods,
introduce new technologies and techniques, failute analysis and problem identification, tesolution
recommendation and  implementation. (Environmental) Development and  implementation’ of
BirstEncrgy T&I) environmental policies and practices for: PCB handling and disposal; establishment of
oil spill control and countermeasure (SPCC) plans for T&D substations and facilitics; transpottation and
disposal of hazardous materials and waste.
1996 .. 1998, Obio Iidison Technical Services Depr., Technical Services Operations Engineer. Analysis and
development of T&D design standards and material specifications including distribution system MV
cable specifications, cable accessories, and 23kv sub-transmission tiser steucture; Economic Analysis and
evatuation for Delaware Aipost 138kv Underground project. T&D technical analysis and evaluation of
cable requirements and specifications; NESC clearance requirements. Develop T&D policies with
company steategy For: topics such as Second Source/ Backup Supply
1995 — 1996, Obio Lidison, T &7 D Engineesing Department, Transmvission Design Engineer. Substation Design
Fisgineer; 1983-1995, Supervised and directed the development of construction drawings and calculations
for substation and teansmission line projects; coordinated material acquisition, evaluated equipment and
bids, to maintain construction schedules; prepared budget estimates, feasibility studies, and developed
new designs; supervised design tean of engineess, designers, and deafters; applied NEC and NESC to
designs; established, monitored, and maintained engineering and construction schedules for projects;
coordinated and resolved field construction problems; monitored and inspected construction activities
for adherence to design and specifications; developed insulated cable specifications (600 volt -138kw) for
transmission line, substation and generating plant applications; site proposed tansmission line and
| substation facilitics; prepared and psesented project descriptions.




onald Mille vsed Cyber Security Manages
Qualifications to Completé Assigied:Faska : % o Wi ibhs 13
M. Miller is the IT Security Manager and has more than 23 years of expedence in the freld. He is a
results-otiented IT leader with proven success providing solutions to increase productivity, reduce costs,
improve accoracy, efficiency, and accountability, and ensure security. Mr. Miller has worked for
financial, energy, telecommunications, and industrial companies. He has expettise in identifying and
mecting rapidly changing IT/telecommunications needs of large businesses through commutication,
team building, network analysis, architecture development, implementation, maintenance, management,
and training. He is skilled in Secusity Infrastructure, Architecture, Attack and Penetration Assessment,
Web Trust Diagnostic and Risk Assessment.
Rélevance and Significance of Expesience to'this:Sriart Grid:task area:: 715, 08575
Mr. Miller's extensive knowledge of cyber security technology is. 4 major aspect in accomplishing
objectives of the Smart Grid Modernization Initiative and assuring grid reliability is maintained. He has
managed the development of secusity programs and standards at FirstEnergy ensuring IT' /
telecomimunications system tisks and corporate data, proprictary information, and intellectual property
are secure. Under Mr. Miller’s guidance, the IT Secuxity Team governs all cyber security activities at
FirstEnergy and insures compliance with all cyber security policies and procedures. Previously as
consultant with Eimst & Young, he has performed Attack and Penetration Threat Vulnesability
Assessments of Internet Connectivity and Internal IT° environments, identifying risks and making
recommendations saving clients millions of dollars in potential losses. In a previous assignment, M.
Miller developed Security Architecture and Risk Assessment Tool for Comerica Bank’s first private
banking web-based system, providing secusity, flexibility, and quality web site presentation.
Fducation, Training; Ceriifications: ., 8 U3 Vn r V0% i
Bdneation:  BS, Engioeering Technology, Kent State University, 1977; M3, Mathematics/Computer
Science, Kent State University, 1984; MB, Business Administration-Bxecutive MBA Propram, 1995

3

Expetience and Bxpestlge - 050" i TR R
» Directed teams of 14 in IT Security and Disaster Recovery projects, cotporate-wide, for
FirstEnergy.

+  Ensured security of IT Systems used by 14K endusers at 16 locations, including: 700 Windows
Servers - 300 Unix Servers - 12K PCs - Thousands of Software Applications

s Developing business cases for logging and monitoring security tools - Cisco Security Agent,
Symantec Antivims Software, Intrusion Detection and Prevention System (IDS), and
Centralized Ficewall Log Monitoring and identity management for users logging on and off
network

+ Principal contributor in the 2008 EPRI Substation Wireless Security Pilot hosted at FitstEnergy,
providing ovessight and technical guidance in this successful project

- Wotk History - 7 5. o s T Ay 2R Y
2003 — Prosent, FirstBrergy, Manager IT Security
2001 — 2003, Deboitte & Tosche, Senior Manger
2000 — 2007, Esnst & Young LLP, Senior Manager; Information Secnrity Audit Services1SAAS)
1999 . 2000, Lueent Technolagies, Telecommmnications Consnltant




Mr. Sondag has over 20 years experience in progeam management within nmnufacturing industiies,

ovetsecing plant operations and product development initiatives. He is a FirstFinesgy technical support
teamn member assisting in the development of a companywide smart grid program. He has managed
pilats and supported standards development in subsiation data integration, tansformer manitoring, and
synchrophasor application areas. He bas been responsible for project teain formulation, scope
developinent, and administrative eoordination for the current Smaxt Grid Modernization project.

Relevance and Significance of Bxpericiice-to this'smarigridask aged " = -0

Mr. Sondag has substantially contributed to the development of use cases defining Stoart Grid

functionality, patticulatly in asset monitoring, communications, and data lntegration. He has developed a
standardized pracess for conducting technology evaluations and a ten-year plan for developing standards
in support of the Smart Grid Roadmap. He has conducted evaluations and developed standards
recommendations in the asset management and substation data integration areas.

Education, Trahiing; Cértificationg-:! :4 L

Education: MBA, Portland State University, 1991; BS Chemical Engineering, Iowa State Univ-ersity;
1982 .

Training: SCADA, Substation and Feeder Automation, Iowa State University, Nov 2007
Leadership Development Program, Center for Creative Leadership, May 2007

Certifications: Professional Engineer, Control Systems, State of Washington

‘Expericuce and Bapettise™ .~ Lo o0

Has two years of experience performing work that is the same as or relevant to SGIG requirements, as
follows:

¢ Oct 07 —Jun 09 ~ ditected $500,000 eransformer monitoring equipment pilot evaluating fout
installed systetns, resulting in & comprehensive standards recommendation.

+  Oct 87— Jun 09 —directed $100,000 substation data concenteaior equipment pilot evaluating
four systems in a laboratory environment, resulting in 2 comprehensive standards
recomnmendation.

+ Jun 08 - Aug 09~ directed a laboratory evaluation of syncheophasor data collection systems,

demonstrating methods for collecting, disseminating, and archiving synchrophasor daia

World History 055"

2007-present, FirsiFnergy Corp.  Assist in development of companywide simart g;:id érégr 1. Mnnag&[

pilots and supported standards development in substation data integration, transformer monitoring, and
synchtophasor application areas. Respousible for project team formulation, scope development, and
administrative coordination for the current Smart Grid Modernization project.

2005-2007, Glaifelter, Tne. Managed a specialty paper product line including macketing, product
development, and manufactusing operations. Coordinated regional sales teams and managed numerous
contracted manufacturing partners. Quadmpled sales within 18 moaths. Served as operations lead for
few preduct venture involving technology licensed from foreign technology company. Negotiated
licensing agreement and developed research, manufactusing, and marketing plans.

2000-2005, MeadWesivaco, Inc. Managed plant operations at a newly acquired remote specialty papers
manufacturing facility. Coordinated with corporate support groups to double plent output and
substantially improve guality indices. Seamlessly integrated plant wotkforce Into corpotate culture.

Managed all maintenance operations for a key specialty product manufactudiag line, achieving significant |

safety, production and quality improvements.

1996-2000, Tomueo Packaging, Tne. Ditected plant process control and electrical maintenance and
engineering. Organized team of process control engineers within a newly created department to reduce
process variability and improve quality. Oversaw opetations on a key manufacturing line, increasing
production by 25% and expanding penetration in # commodity market. Coordinated closely with quality,
custamer service, and sales associates to satisfy customer expectations.
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Qualifications to-Complete Assigned Tasks - 520y ™00 v

Mr. Rupnik is an electric utility veteran with nearly 25 years experience in utility operations, practices and
communications and has cxtensive utility knowledge and expertise. During his career at Duquesne
Light, he served as General Manager of Duguesne Haergy Solutions, an energy company subsidiary of
Duguesne Light Holdings, Inc. that specialized in the development and operation of “inside the fence”
encrgy facilities. His project management, operational and integration expeticnce in the monitoring,
managing and controlling of the constructed energy facilities correlates directly with the project
requisement to interface to and control Distributed Encrgy Resoutces (DER). His understanding and
experience i clectric utlity interconnection requitements will fuether support DER integration. His
strong background in communications infrastructure development and deployment will be 2 key
component in assessing and developing the contnunications infiastructuse for the ditect load control

aspect of the peoject.
Refevance and Significanice of Biperience, f.this Sinarf ‘Giididsk ateas]

Mr. Rupnik’s broad cxperience in utility operations, utility customer intexface and cominunications
technology provides a solid background that is directly relevant and significant to the FirstEnergy
project objectives. Duting his tenure at Duguesne Light Company, Mr. Rupnik led teams in the areas of
encrgy facility design, construction, commissioning and opetations. He led additional teams in the
engineering, design and construction of advanced commmutications architecture to support utlity
operations, including interfacing lo the existing utility SCADA system. While at Duquesne Light
Company, Mr. Rupnik took the lead in an eaily stage smart grid initiative to install and integrate
advanced distribution line sensors, to provide operations with near real time distribution operating

information.

Fducation, Training; Cellcations o & von il h e o
Education: Advanced Management Progsam, Wharton School, Usiversity of Pennsylvania, 2006;
MBA, University of Pitisburgh, 1988; BS, Electrical Enpineeting, University of Pittsburgh, 1983

Training: Bifective Advanced Leadership, 2005, DQE Corporate.
Expetichce and Expertige 2 1 AN e 5y
Has 10 years of expetience pesforming work that is the same as ot relevant to SGIG requirements, as
follows:
¢ Dircet Load Controf Deployment = South San Joaguin Ittigation Disteict, $3.0M, 2007 ~
Present: Led the ovetall project design, customer acquisition, installation and opetational
aspects of the project. Deployed load control devices to manage residential and cormmercial
peak loads. Managed necessary resources and budget to meet project costs and timeline.
¢ Direct Load Controf Deplopment — Jetsey Centeal Power & Light, $3.0M, 2008 -
Present: Managed ovetall project including engincering and design, customer acquisition and
equipment installation for approximately 4,000 direct load control devices. Developed and
refined processes to enhance project cconomics,
¢ Bphanced Distribution Line Sensor Program — Duguestie Light Company, $500K, 2004 -
2006: Managed project for installation of distribution line sensors to delives enhanced operating
data to utility operations personnel for outage detection, outage management and load and
feeder capacity management. _
¢  Eunhanced Optical Communicatlons Project — Duquesne Light Company, $4M, 2000 ~
2004: Developed and managed compreheasive program to deliver enhanced optical
communications to multiple substations within the utilitys service tetritory. The deployed
communications infrastructure was used for internal substation cominunication as well as
interfaced to SCADA system for operational monitoring and control. '
) " Work History - - ive o T

T AT e g e

2007 — Present, BPL Ghobal, 1., Senior Viee President and General Manager. Overalt 'zelsg-)on'sibiiil:y for Noxtﬁ
American operations and the delivery of BPL Global's smart gid technology, software solutions and
services to electeic utilities, Direct ioteraction with major IOUs in smart grid project development,




design and implementation.

2004 — 2007, DOE Commnntcations, Vice President. Ovetall responsibility for the business, including Sales
and Marketing, Engineering, Construction and Operations.  DQE  Comunications is a
telecommunications subsidiary of Duquesne Light Holdings, Inc. that owns and operates fiber optic
assets within the Pittsburgh Metropolitan Azea. Served as project lead with responsihility for smart grid
project that included instellation of enhanced distribution line sensors.

2004 — 2007, Dugnesue Energy Solutions, General Manager. Gverall responsibility for Duquesne Encigy
Solutions’ energy and synthetic fuel facilities, including engineeting, opcrations snd constmction.
Duquesne Energy Solutions s an energy services company subsidiary of Duquesne Light Holdings, Inc.
Had responsibility for integration and operation of control systerns and communications infrastructure
for complete systems over a multi-state region.

2000 — 2004, DOE Communivations, Vice Presidemt Sales and Mearketing. Overall responsibility for Sales and
Marketing within DQE Communications, a telecommunications subsidiary with fiber optic assets within
the Pittsburgh Metropolitan Area.  Responsibilities included development of enhanced optical lit
services to suppost utility operations, including SCADA integration.

1998 — 2000, DOE Systerss, Divector of Operations, Overall responsibility for Operations for DQE Systemns,
a subsidiary of Duquesne Light Haldings, Inc,, that operated multi-utility systems including electric,
natural pas, propane, water and wastewater.

1995 - 1998, Dngsesne Light Company, Divestor of Sakes. Overall responsibility for the Middle Market
accounts 1anging in size up to SMW of peak electrical demand. Responsibilities included account
revenue growth, peak load growth management and cnstomer coordination and notification while

teansitioning through electticity degegulation.




ark MeGranaghan, :
Qualifications to Comiplete /Agsigi 1sks
Mr. McGranaghan is a Director in the EPRI Power Delivery and Markets (PDM) Sector. His research
arca responsibilities include distribution, underground distribution, advanced distribution automation,
Intelligrid, power quality, and sccurity. Research priorities include developing the standaeds and
approaches for implementing an intelligent power system infrastructure to support automation, higher
cfficiency, improved teliability, and integration of distributed resources and demand sesponse.

Relevance and Sigaificance of Expictichice to this Smart Grid taalareaty s 801 7 -

Responsible for EPRT’s Intelligtid program that has provided 2 foundation for developing the sinart
grid, including a methodology that has been formalized as an IEC Publicly Avatlable Specification and
many contributions to smart grid standards efforts. Otganized BPRI's Smart Gtid Demonstration
Initiative that is being coordinated with many of the DOE demonstration projects, includiag joint
devclopinent of the cost benefit assessment framewotk. )

Education, Training, Certifications (applicable 1o role Brelaied o Stivdt Gridifunctions) < .
Educatfon: BSEE, MSEE in Electrical Engineexing, University of Toledo; MBA, University of
| Pittsburgh ) 7 )

Training: Respossitle for organizing IEEE Disteribution Automation Tutorial. Mr. McGranaghan has
taught coutses and workshops in power quality, distribution automation, and smart gtids throughout the
wotld — most recently (all 2009) at CIRED Conference in Europe, EPRI PQA/ADA Conference in
New York, and JEEE Power Meeting in Calgary.

T T L e T T

Experience and Exparflas; & 57 o DA 5 PR R 0
Has 30 years of experience performing work that is the same as or televant to SGIG requitements, as
follows: '
& NIST Iuterim Smart Geld Standards Roadmap — National Tustitute of Standards and
Technology, $1.50M, 2009, Project Director.
This project has developed a roadmap for smart giid standards development that builds on the
foundation of the EPRI Intelliorid program, the work of the GridWise Architecture Council,
and many standards development organizations and alliances. The DOE projects will provide
valuable contributions to these standards development priorities.
¢ DOE Advanced Monitoring Profect — DOE, 2007-2008, $1.0M, Ptofect Manager
This project built on a foundation of the Distribution Fault Anticipator research at EPRI and
the PQView Software developed by BPRI to develop a National Library of measurement data
to support advanced smart grid applications, Prepared a description of the work that was done
that is relevant to any of the smart grid tasking.
¢ Smart Grid Roadmap Projects for Electric Utilities —~ varfous efectric utifities fucluding
FirstEnetgy, Salt River Profect, Southern Company, Duke Encigy, and We Enesgles.
These projects involved working with individual wiilities to develop detailed toadmaps for smart
guid infrastructure and technology implementation.  The projects build on the use case
methodology to define requitements and then evaluate these requirements for the future
infrastructute against existing technologies and systems to develop the roadmap for technology
itnpletnentation.

Worki Histoty, ... " wobli. L i iEringn
2003 -Present — Ehsetric Power Research Tnsitute - Director. Manages research in the areas of power quality,
disteibution, and smagt prids.
19982003 — Fecirotek: Convepts - Vice President. Directed business atea performing power system studies,
rescarch, seminars, and applications development. Leader in the industry in the ateas of power quality,
distribution systeins, renewables integeation, and power system analysis.
1988-1998 — McGrawr-Edison! Cooper Power - Manager. Directed power system studies, developed training,

and developed software for powet system analysis.




Qualifications to. Complet& Agsigried Tasks .
M. Rizzo will mrnage SAIC Engineering, Program Management and other vendor services provided to
the FirstEnergy Smart Grid Modernization Initiative. Mr. Rizzo is a Technical and Program Manager
with 16 years of experience implementing and leading systems engineering and analysis projects fot the
energy and defense industries. He curreatly is the Manager of Smart Grid Services with SAIC, leading a
cross-Functional team of power engincers, modelers and optimization experts, developing and deploying
smart geid techuology solutions for electric uillities, Regional Transmission Otganizations and the U.S.
Department of Energy. He has designed disttibution-level smate grid technology demonstration
projects that integrate multiple technologies and systems, including distribused generation, hybrid
communications, energy storage, load control and demand response. He is the lead system architect and
Project Manager for an intelligent application that applies historic transtnission grid petfortnance data to
real-time predictive systems, improving generator dispatch and congestion management operations.
Relevance and Significance of Expesietice fo. this Sndafe Gelditask area, = ~ - o
Mr. Rizzo's breadth of technology integration, systems engineering and project tmanagement experience
is directly relevant and significant to the objectives of the FirstEnergy project. Under Mr. Rizzo’s
leadership, the SAIC Smast Grid team has played a key 1ole in the development of smast grid concepts,
technology ateas, benefits and barriers to broad smatt geid adoption. Mz, Rizzo and this team have been
sttong proponents of an integrated approach to the planning, design and deployment of smart grid
systems. He has applied these principles to two smart grid technology demonstration projects co-
funded by DOB. The fist is a Demonstration Field Test including antomation, advanced
communications and feeder reconfipuration systems with Allegheny Power and other technology
veadors, The second is an advanced Broadband-over-Powetlines project with American Electric Power
and technology vendors. M. Rizzo has also led the development and design of the West Vitginia Super
Citeuit, $10M Smart Grid project co-funded by Allegheny Power and DOE under the Renewable and
Distributed Systems Integration program. Mr. Rizzo’s smart grid expertise also covers transmission and
central generation systems. He is the Jead systems axchitect and Program Manager for development of
an adaptive application providing real-time intelligence to generation dispatch and congestion
imantagement operations at 4 Jarge RTO.
Education, Training, Certifications - ..~ 7ohw” "5 0 e v 7
FEducation: BS, Operations Research, U.S. Air Force Academy, 1993; MS, Operations Research, Air
Force Institute of Technology, 1998
Tratning: Strategy for Advancing Interaal Leaders, 2008, SAIC Corporate; LD0005 —iLEAD: Staffing
Module, 2009, SAIC; Aix Potce Squadton Officer School {6 weeks Leadership Tratning), 2000
- Expetience and Expestlge. 7 0B SE T4 00N
Mr. Rizzo has 16 yeats of expesience petforming work that is the same as or relevant o SGIG
requirements, as follows:
¢ Modern Grid Strategy Program, DOE/NETL, $10M, 2005 — Present: Manage the
enginceting analysis for DOE's Modern Grid Serategy (MGS) Progtam that develops smart grid
technology deployment and integration steategies for the electric utdity industry
¢ Developed and implemented strategies to engage key electric utility, regulatory, consuter
and technology vendors for DOR MGS program
¢ Dosign and develop smart grid cost-benefit methodologies and power system modeling
toals to support business case analyses by DOE and electric utilies
¢ West Vitginia Super Circult, Allegheny Powet, $10M, 2007 — Fresent: Lead the concept
development, system design, and requirements development for an integrated smart gtid
demonstration  project that applies automation, multiple communication techaologies,
distributed generation and stosage, and other grid technologies.
¢ Adaptive Modcling Systems for Transmission Opetations, M, §2.5M, 2007 — Present:
Manage an interdisciplinary project team that is developing a novel intelligent learning capability
for the latgest Regional Teansmission Organization in the US; this toolset will be applied in an




Advanced Control Center to improve the pesformance of comples generation dispatch
OPCI'E‘UOI!S

+  Cyber/Physical Secutity Vulnerability & Risk Assessment Study, DOE/NETL, §.5M,
2004-2005- Led analysis of energy sector cyber vulnerability and risk assessment tools available
to energy scctor asset owners; assessed ability of exdsting tools to meet industey needs,

+ Program Managet, Air Force Strategic Planning, $5M, US Air Force, 1998-2001 -
Managed strategic planning efforts involving 12-year modesnization strategies for combat
aircraft, space and missile systems. He analyzed the technical merits of eritical Department of
Defease space, communications and control systems.

¢ Technology Evaluatlon Managet, US Air Force, $30M, 1993-1996 - Designed and
implemented validation methodologies for electronic warfare systen modeling efforts, and

planned multiple weapon system ficld and flight tests.
Work History .75 -~ 7 o SR

2004 — Presont, SAIC, Manager — Smart Grid Sewviess: Develop and Implement Smart Grid planning and
integration strategies for government and commercial utility clients.

2002 — 2004, The BOC Gromp, Project Manager/Engivesr:  Managed an §11M cngineering project 1o
modenize cryogenic oxygen systems at 850 customer sites; directed risk and reliability assessments of
oxygen, catbon dioxide and nitrous oxide systems at custotner sites; led engineering design, test and
validation of new material and equipment that improved system reliability.

7993 — 2001, US ir Foree, Capiain: Led mmlti-disciplinaty team of peers and senior officers through
development of a $10B, 12-year weapon, communications and space systcns modetnization plan.
Applied and recommended improvements to satellite reliability madeling and forecasting methodologies
to optimize launch schedules. Designed validation methodology for electronic combat modeling
process that reduced Alr Force fighter and bomber aircraft combat vulnerabilities. Directed engineering
analysis of multiple F-16 flight tests; applied statistical sampling techniques to reduce flight test

requirements
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Philip Mullins is a Sr. Managing Consultant in IBM’s Integrated Communication Services Product Line, part
of IBM Global Technology Services, IBM Global Services. Philip specializes in Wireless and Pervasive
Computing, inchiding Enterprise Mobility, Real-time Location Systems and works extensively in “Smart
World"” initiatives, including Smart Grid and Smart Healtheare. :

Qualifications to Complete Assigned Lasks 0 @ 75

Philip Mullins has an extensive background In large seale design and implementation services, including early
ceflular deployment, Land Mobile Radio Systems and Wireless LAN/MAN sysfems. Philip is the co-developer
of the OCCAM methodoloey (Optimal Comparative Communication Architecture Methodology.

" Education, Training, Ceitifications (applicable fo role' & velated fo:SmartiGridifuncions) ‘... - =

Education: USAF Ground Radio, HS Graduate

Training: RF Engineering Principles, Methods and Techniques RF System Design Wircless Local Area
Network RF System Design Wircless Metro Area Network ~WiMAX, MESH Land Mobile Radio, Digital,

Analog, Trunked, Conventional Cellular Infrastruclure — GEM, CDMA

Certifications: USAF Combat Communication Systems, Ground Radio Communication Systems, Motorola
University — High Performance Teams, Virtual Thinking Expedition, CDMA, GSM, AMPS and TACS

Cellular Systems.

Experiencéand Expertise, - T Tio UL T

Senior Managing wireless and pervasive computing consultant with over 25 years of experience in a host
wireless technologies. Served as the Wireless Expert Community Leader for IBM Global Technology Services
US, Networking Practice.

+ IBM Subject matter expert in R¥ system architecture, design and optimization for a diverse scl of
industries including; utilities, public safoty, education, healthcare and petrochemical. Proven ability to
fead large projects as well as serve as a valued and innovative team member and subject matter expert
for a vatiety of technologies, including Wireless Local Area networks, IEEE802.11 A/B/G, Wireless
Metro Area Netwarks, including Wi-MAX and MESH based Architectures, Radio Frequency
Identification Technologies and Land Mobile Radio,

' . -WerkHistory Y -0 o i

- =

Jan 2009 — Present Major Investor Owned Utility in Novtheast United States Comiunication Sirategy for
Intelligent Grid Communications and Aulomation Intiative -Technical Team Leader, Method Leader Project
Descripiion: Provide Technical Leadership for the execution of the QCCAM Method {Optimal Comparative
Communication Architecture Mothod), Provide teehnical leadership and support throughout the engagement,
Nov 2008 — Present Major Privately Held Ulility in the Southwest United States Develop a Communication
Strategy for AN and Smart Grid Initiatives -Technical Team Member Project Description: Provide Technical
Leadership for the exccution of a strategy engagement to support the tactical and sfrategic requirements of
repulatory imposed AMI and opportunistic Smart Grid including, Distribution Automation, Asset Monitoring
and Strategic Workforce Commmunications Provide technical leadership and support thronghout fhe
engagement,

Suppott speeific analysis and recommendation on key technologies, including Licensed WiMAX, WiFi-Mesh
and unlicensed point to multipoint technologies.

April 2008 — Sept 2008 Major Investor Owned Utility in Northeast {intted States Infelligent Grid
Communication Avchitecture RFP Development and Support -Technical Teat Member Praject Description:
Provide Technical Leadership for the development of an REP to support the architectural requirements for
Smart Gird Communications. Provide technical leadership and support thronghout the engagement, Support
specific analysis and recommendation on responses.

August 2007 — December 2007 Major Investor Owned Utility in North Eastern, United States of America
Comununication Sirategy for Infelligent Utility Networks (UIN) -Technical Team Leader, Method leader
Project Description: Provide Technical Leadership for the execution of the OCCAM Method (Optimal
Comparative Communication Architeoture Method). Provide technical leadership and support throughout the
engagement, Support specific analysis and recommendation on key emerging technologies, including BPL,
Licensed WIMAX, WiFi-Mesh and wnlicensed point to muliipeint technologics.




March 2007 - July 2007 IBM Globaf Services -Global Wireless Servics Product Line, Houston, Texas, Global
Reference Archilecture, Digital Communities Subject Maiter Experi, Team Member Project Descripiion:
Support the development of inteflectual capital and wotk products as per the IBM Global Service Method.
Responsible for developing the "Non-Functional Requirement" and “Operational Model" as well as provide
subject matter egpertise and support for the completed reference architecture.

November 2006 —March 3007 hvestor Owned Utilily in the Pacific Northwest United States Mobile Worlforce
Mobitity -Consultant/Subject Matter Expert Wireless PyC Project Description: Provide technical consulting
and support for a workforce mobility project. Develop and execute end-user experience testing of the mebile
platform and connectivity/GPS solutios.
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July 29, 2009

Eileen M. Buzzelli

Birector, FE Technologies
FirstEnergy Service Compaty
76 S Main St

Akron OH 44308-1890

Subject:  Leiter of Suppout for the FirstEnergy Proposal in Response to the U.S, Department of
Energy (DOE) Funding Opportunity Announcement #DE-FOA-0000058 (Smart Grid
Investment Grant Program) ¢

Dear Ms. Buzzelli:

The BElectric Power Research Institute, Inc, (“BPRI”)} is pleased to offer this letter of support to
participate with FirstEnergy in the smart grid project proposal for Cross Cutting Regional Integration
in response to DOE Funding Opportunity Announcement #DE-FOA-0000058 (Smart Grid Investment
Grant Program). EPR1 supports the goals of this DOE program to verify smart grid technology
viability, quantify smart grid costs and benefits and validate new smait grid business models at a scale
that can be readily adapted and replicated avound the country. EPRI is a nonprofit corporation
organized undor the laws of the Distriot of Columbia Nonprofit Corporation Act and recognized as a
tax exempt organization under Section 501(c)(3) of the U.8. Internal Revenue Code of 1986, as
amended, and acts in furtherance of its public benefit mission. The public availability of smart prid
demonstration information for research on helping improve the reliability of the nation’s grid and the
results from that research will be an important part of that effort.

FirstEnergy is a member of the five-year EPRI Smart Grid Demonstration Initiative focused on smart
grid regional demonstrations to enable wide-scale integration Distributed Energy Resources (DER)
including distributed generation, renewables, storage and demand response
(www.smartgrid.epri.com). One of the main objectives of EPRI’s initiative is to identify approaches
for interoperability and integration that can be vsed on a system-wide scale to help standardize the use
of DER as part of overall system operations and control. The FirstEnergy Cross Cutting Regional
Integration project includes the FirstEnergy / Jersey Central Power and Light (JCP&L) Integrated
DER Project which has already been selected as an EPRI Smart Grid Demonstration Host-Site as part
of this initiative with goals that are very much aligned with the DOE project goals making for a
stronger industry collaboration opportunity if awarded.

Together . . . Shaping the Fulure of Eleciricily

242 Corrtdor Pork Bovlavard, Knoxville, TN 37932-3723 USA « 845.218,8004 « Fox §45.216.8001 « amansoor@epri.com




Page 2

Activities that EPRI will support includes, but is not limited to cost-benefit analysis efforts, use case
documentation per the IntelliGrid methodology, data analysis and benefits estimation, CO, impact
assessment and technology transfer,

EPRI has had a long history of participating in many collaboration activities with the utility indusiry
as well in the funding of research projects with DOE. We look forward to participating with
FirstEnergy and other team members on the smart grid projects

Yours truly,

(Dol S Hewres

Arshad Mansoor
Vice President
Power Delivery & Utilization

ce: Karen Fotsten, EPRI
Mark MeGranaghan, EPRI
Matt Wakefield, EPRI
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LETTER OF COMMITMENT
August 3, 2009

Richard R, Grigg

Executive Vice President and President
FirstEnergy Utilitics

76 South Main Street

Akron OH 44308

Email: rgrigg@firstenergycorp.com
Telephone: (330) 384-5838

Re: Letter of Commitment for Funding Opportunity Number: DE-FOA-0000058
¥

Dear Mr. Grigg:

Scienice Applications International Corporation (SAIC) is pleased to collaborate with
FirstEnergy in the above-cited Department of Energy funding opportunity for Smart Grid
investments,

SAIC is committed to the goals of the investment project as a vendor providing
engineering and administrative support services to FirsiGnergy and the project. As a
vendor with g history of supplying similar technical and administrative services to
FirstEnergy, we ave pleased to have the opportunity to continue our suppott under this
important program.

We believe this project with FirstEncrgy and other team members that have been
assembled for this initiative will provide valuable acceleration of the Smart Grid initiative
in FirstEnergy’s service territory and improve the capabilities of FirstEnergy customers
to reduce demand on the electricity distribution system as well as provide extensive data
for analysis by DOE and potential deployment of the beneficial technologies across the
US.

Very truly yours,
Seienece Applications International Corporation

4/{% /"7/““‘”’3"‘
Joseph 1. Grumski, P.E., PMP

Senior Vice President and General Manager
Energy, Environment, and Infrastructure Business Unit

301 Lahoratory Road + PO Box 2501 + Qak Ridge « TN » 37831
{p} 865-481-4663 * {e) joseph.t.arumski@saic.com
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Faternational Business Machines Corporation
6710 Rockiedge Drive

Bethesda, MD 20817

301-539-4636

August 3, 2008 -

Mr. John.Paganie

Vice President, Energy Efficiency
FirstEnergy Corporation

76 8. Main Street

Akron, OH 44308

Re: Sunport for Smart Grid Investment Stimufus Grant for FirstEnergy

Dear Mr. Paganie;

IBM Corporation is committed to assisting FirstEnergy Corporation (FirstEnergy} with consulting
servicss as outlinad in this Stimulus Grant. 1BM appreciates the opportunily to work with
FirstEnergy in advancing the Smart Grid as expressed in tha goals and objectives of the DOE
funding opporlunity announcement,

We are prepared fo support FirstEnergy with the following activities:

»  Detailed requirements, design, build, testing, and data integration of FirstEnergy's
communication system to support its proposed Smart Grid functionalty.

In this role, IBM will perform as a vendor in the Smart Grid Stimulus Investment Grant. 1BM is
prepared {0 provide the services described above and perform as a contractor to complete the
scope of work requested by the grantee,

{BM has the personnel and products to mest the agreed-upoﬁ objectives within the datas outlined
in the Stimulus Grant.

Sincerely,

e ef%

Pariner
IBM Global Business Services
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July 30, 2009
Deaar Sir or Madam:

BPL. Global, Ltd (BPLG) is presenting thig letter of support to the FirstEnergy application for
funding under the American Recovery and Reinvestment Act of 2009. BPLG has been
working closely with FirstEnergy for more than 2 years in co-déveloping and implementing

smart grid solutions and looks forward to continuing its working relationship with FirstEnergy.

Over the past 15 months we have successfully deployed our co-developed solution at
FirstEnergy's operating company, Jersey Gentral Power and Light, as a site for an EPRI
Smart Grid Demonstration project and currently provide full support to FirstEnergy for the
functioning system. Going forward, we will continue to assist FirstEnergy in its Smart Grid
efforts by offering BPL Global's [2ading portfolio of commercially avallable smart grid
solutions. Upon award of project funding, BPLLG will deliver our smart grid sofutions through
negotiation and execution of a commercial business contract with standard business terins
and conditions of soilware licensing hosting and project deployment., As one of
FirstEnergy's reliable and trusted vendors we will help deliver on the Department of Energy
goals for interoperability, enhanced snergy efficiency, securily and job creation.

BPL Global, Ltd. (BPLG} is a smart grid technology company dedicated to leading the
transformation of energy efficiency and reliability. The company provides software solutions
and services to mare than 100 electric utilities and energy service companies around the

“world enabling an intelligent grid to more efficienfly manage demand, integrate distributed

energy resources, improve service refiability, and optimize cost and capital productivity. BPL
Global partners with locat utilities, Internet service providers, equipment suppliers and
financiers to creata snd-to-end solutions integrating the best in software, communications,
hardware and managed services to aggressively deploy smart grid solutians around the
world. Part of the clean technology sector of the electric utility industry, our applications
provide the critical foundation for a coordinated, intelligent grid to deliver energy more
efficiently and reliably for a greener environment.

We fook forward to working with FirstEnergy on their Smart Grid initiative and supporting the
achievement of the nation’s energy efficiency goals, If there ars any questions please
contact our SVP and GM of Narth America, Mark Ruphik at 412-298-4717 or

mrupnik@bplglobal.net.

Sincerely,

\z.m.?’\,/r.

Keith Schaefer
President and GEC




Eﬁ'jﬁ. '

Knowfedge io Shape Your Future

Letter of Commmitment

July 22, 2009

Mr. Dana Parshall

Director, Energy Efficlency
FirstEnergy

76 8. Main 81,

Akron, OH 04308

(330) 384-5144

Re: Smart Grid Investment Grants, Lelter of Commitment

Dear Mr, Parshall;

Itron, Inc. is pleased to provide this Letter of Conymitment for FirstEnergy’s Smart Grid Investment Grant
application in response to the Department of Energy {DOE) Funding Opportunity Announcement DE-
FOA-0000058. Tron supports the goals of this DOE program to promote grid modernization, and we
understand that FirstEnergy intonds to apply for & grant under the program. In support of FirstEnergy’s
application, Itron, Inc. has provided the requested Smart Grid project information within this Letter of
Commitment,

Itron Qualifications

Ttron, Inc. is committed to partnering with FirstEnergy to implement AMI, MDM, and Smart Grid
monitoring as critical components of FirstEnergy’s Smart Grid efforts. For more than 30 years, Itron has
delivered solutions to utilities for collecting, managing, and distributing meter data. Today our hardware
and software products are used at more than 8,000 electric, gas, and water utilitics in 80 countries around
the world, including FirstBuergy. Itron has engincering, design, sales, and manufacturing facilities across
North America, employing approximately 2,200 employees throughout the U.S. and Canada, Iiron
manufzetures solid-state clectricity meters at its state-of-the-ast facility in Oconee, South Carolinma. This
facility recently completed a record deployment of 2.7 million CENTRON® electricity meters at Progress
Bnergy in 18 months. Ttron also manufactures meter modules and associated products at its facility in
Waseca, Minnesota, Ttron’s current annual production capacity in Waseca Is approximately 4.5 million
units, with the capability to increase its capacity io 6.4 million units, if necessary. Itron also manufactures
gas and watcr meters in Owenton, Kentucky and Greenwood, South Carolina, respectively.

In addition to our industry knowledge and experience, Iiron has the financial strength to deliver and
support our products over the fong term. Our 2008 revenucs exceeded $1.8 billion, and we invested
nearly $100 million of that in research and development for advancement in the Smart Grid and AMI
applications. Itron’s market capitalization is currently well in excess of $2.0 billion.

2111 Norlh Moller Road  tel 509-924-9900
Liberly { ake, WA 99019  fax 509-881-3385
wwendtron.com  lafl-fres 800-635-5461
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We ate excited to assist in FirstBnergy’s Smart Grid efforts, which will:

» Increase service o customers to reduce energy consumption and lower bills

> Facilitate flexible billing and energy delivery choices reduce energy consumption

> Provide technologies that promote interoperability and standards for cyber security

> Provide the utility with data to reduce power intcrruptions and improve power quality

»  Support the utility and its customers to further reduce Green House Gas and carbon cmissions

> Collect, analyze and report on data, expetience and progress as an integral part of improving the

nation’s electrical grid

Itron’s capabilities extend beyond delivering hardware and soflware packages to providing end-to-end
solutions that connect utility back offices to end-consumers’ homes. A key component of Itcon’s
capabilities is our professional services group, which staffs AMI projects in terms of Program Managers,
Project Managers, Technical Fngineers, System Designers, Business Consultants and Technical
Consultants. Itron will draw from its pool of experienced resources to appropriately staff FirstEnergy’s
AMI/Smart Grid initiative. Resources are assigned by task and are tracked using standard indusiry tools,
such as Microsoft Project. The roles and responsibilities of Iiron’s and FirstEnergy’s project team will be
defined in a mutually agreed upon Statement of Work.

Iiron’s Commitment and Acknowledgements

In support of FirstBnergy’s grant application, Itvon, Inc. hereby commits as follows:

Itron, Tae, is commiited to supporiing FirsiEnergy’s project in every way possible, including but
not limited to:
o Providing appropriate management, financial, manufacturing and other capacity, as
applicable to ensure timely delivery of equipment and services as well as to fulfill its
" contractual commitments;

o Providing a project implementation team that is competent and experienced and that
meets all of FirstEnergy’s requirements;

o Providing a praduct and/or services for delivery to FirstEnergy that is commeicially
available; and

o Complying with FirstEnergy’s stated schedule for implementation

> Ttron, Tnc. is familiar with and is committed to supporting the DOE’s goals expressed for
implementation of Smart Grid, inciuding compliance with DOE and NIST standards and cyber

seeurity efforts.
Under this initiative, Itron would provide;

>  Smart Meters — [tron OpenWay® CENTRON meters have been fully tested and certified for
deployment in four of the largest AMI deployments in North America. These meters are fully

equipped for the expansion of smart rates as already vetied by FirstEnergy. These are readily

available in all meter forms for both residential single phase and commercial polyphase

.

2111 North Mslier Road  1el 508-824-9800
tlberty Lake, WA 99019  fox 539-891-3355
vaetilron.com  lolk-free 8008355484
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installations. Cwrrently, there are 14 million OpenWay CENTRON electric meters under contract
for deployment in several projecis across North America.

s Communications Tnfrastructure — The OpenWay RE LAN meshing technology provides both
Smart Metering and in-hotue automation for Demand Response and cusiomer conservation
programs. ‘The mid-lier communications network to be utilized to communicate with devices

connected to the distribution system such as reclosures, voltage regulators and capacitor bank
conirollers. Ttron has radicaily progressed the delivery and maturily of this communication
platform with tens of thousands of these devices now installed in the field.

~ Head End Collection Engine — The OpenWay Collection Engine manages operations and
provides network and device management.

> Meter Data Management — The Iiron Enterprise Bdition™ Systetn can be integrated to provide
advanced metering services and create a seamless interface between both FirstEnergy's legacy
applications as well as the future installations of SAP CIS, Our work with the SAP Lighthouse
Council has already provided an opporiunity for us both to conceptually realize how these two
applications can work together.

-~

Security — Itron has introduced the most extensive sccurity available in an AM VYSmart Grid
application. Our partnerships with Certicom and Tndustrial Defender have allowed us to construct
a security architecture that is compliant with these devices under the CIPs cyber asset guidelines.

N

Itron, Inc. hereby authorizes FirstEnergy to include this Letter of Commitment as part of any application
it may make with respect to the Smart Grid Investment Grant.

David Arkley
Ttron Divisional CFO

2111 Norh Molter Road  {el 509-924-9800
Liberty Lake, WA 09048 fax 509-881 -3355
wailioncom  lolfres 800-635-5461




SCHWEITZER ENGINEERING LABORATORIES, INC,
2350 HE Hopklns Court + Puliman, WA 99163-5603 USA

Fhane; H.509.3321890 - Fax; +1.509.332.7990

e o wwseline.com « nfo@sefinc.com

July 17,2009

Beth Tomasoni

Supervisory Contract Specialist
MA-642/1.'Enfant Plaza Building
U.S. Department of Energy

1000 Independence Ave., S\W.
Washingfon, DC 20585-1615

RE: Tirst Energy’s Application to DE-FOA-0000058

Dear Ms. Tomasoni:

This letter is submitted in support of First Energy’s proposal to the DOE in response to Funding
Opportunity Announcement #DE-FOA-0000058 for the Smart Grid Invesiment Grant Frogram,
Schweitzer Engineering Laboratories, Inc. (SEL) intends to participate with First Energy in this
proposal. SEL is committed to providing the manufacturing plant and workforce capacity to meet
the needs of First Energy as deseribed in the proposal, which Includes delivery of recloser
controls, hardened computers and engineering services. For more information on SEL, pilease see
the Statement of Qualifications document that is included as an addendum to this {efter.

SEL produets and services will support the Smart Grid goals of First Energy through distribution
autotnation, providing real-time data and communications in a reliable and efficient manner. This

will increase the overall efficiency of the First Bnergy system.

First Energy and SEL have been doing business fogether since 1990. For nineteen years, First
Energy has purchased SEL products. In turn, SEL provides unmatched customer service and
technical support, and a no-questions-asked 10-year warranty. In our company history, we have
never charged a customer for any repair, for any reason. All of SEL’s relays, communications
processors, computers, recloser controls, and meters are manufactured in the US in Puliman,
Washington at our state-of-the-aut facility. We are committed to helping our customers improve
the reliability of thelr power systems, ‘

SEL’s commitment to this project is contingent on the favorable acceptance and approval for
funding of the proposat by DOR, and the execution of a definitive agreement with regard to
SEL’s role in this project. For SEL to participate, the project must also meet basic
environmental, financial, engineering, archeological compliance requirements of SEL. Upon
reaching this apreement, SEL commits to providing the technical support needed to assist First
Energy to successfully collect and analyze the data needed for project deliverables to DOL.

If you have any questions about this information, please contact Kim Jackson, Sates and
Customer Service Business Manager, at 509-334-8766,

Best Regauds,

V.0V N

Erik C. Newman
Vice President, Sales and Customer Service

Making Electric Power Safer, More Reflable, and Hore Economical®
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August 6, 2008

Mr. Richard W. Grigg

Exacutive Vice President and President, FirstEnergy Utilittes
76 South Main Street : ,
Akron, Ohlo 44308

Re: EirstEnergy Application of SmadGrid Funding Opporiunily Announcement
Dear Mr. Grigy: ‘

Verizon Communications supports FirstEnergy's application for funding under the American
Recovery and Relnvestment Act of 2009, Verlzon locks forward to continulng il close warking
relationship with First&nergy In support of FirstEnergy's Smart Grid afforts by offering Verizon's
exlensive portfolio of high quality commerclally available wireline and wireless communications
services. Verizon stands ready to provide these sarvices as one of FirstEnergy's raliable and
trusted vendors and help FirstEnergy dellver on the Depariment of Energy SmartGrld goals for
interoperabilily, enhanced energy efficiency and security.

Verizon Gommunications In¢. (NYSEVZ), headquartered in New York, Is a global leader in
delivering broadband and other wireless and wireling communications services to mass market,
business, government and wholesale customers. Verizon Wireless operates America's most
reliable wireless netwark, sarving more than 87 milllon custemers nationwide. Verizon's Wirellne
operations provide converged cammunlcations, information and entertalnment services over the
nation's most advanced Tiber-oplic network. The wireline business also includes Verlzon
Business, which delivers innovative and seamless business solutlons fo customers arotnd the
world. A Dow 30 company, Vetizon employs a diverse workforce of more than 236,000 and last
year generated consolidated operating revenues of mare than $97 billion,

We look forward fo working with FirsiEnergy on thelr Smart Grid inffiative and supporting the
achlevement of our nation's enargy efficiency goals, Ifthere are any questions please contast
Robort Heffron at 703-888-3442 or Robert.heffron@yerizonbusiness.com.

Sincerely,
obert' Hellfo
Verizen
Manager, Utility Vertical Market

A4
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July 17, 2009

Mr. Mark Sondag
FirstEnergy Corporation
76 South Main Street
Akron, Ohio 44308

Re: Letter of Support for FirstEnergy Corp. Application fo DE-FOA-0000058

Dear Mr. Sondag:

CURRENT Group, LLC, hereafter referrad to as “CURRENT”, Is pleased fc provide a leller of
support for FirstEnergy Corp.’s application for funding under Topic Area "Electric Distribution
Systems” of the above referenced FOA for the Smart Gid Investment Grant Program.

CURRENT Is committed to partnering with FirstEnergy Corp. to implement electric distribution
systems Smart Grld system optimization functions as a vendor for FirstEnergy Corp.'s Smart
Grid offorts. We are exclted to assist in FirstEnergy Corp.'s Smart Grid efforts, which will

accomplish the following:

+ Maximize the efficiency of the electric distribution system by reducing line losses and
oplimizing veltage levels

¢ Add voltage control as a demand response resourss to reduce dependency on
consumer behavior for addressing peak-demand scenarios

¢+ Provide technologies that promote interoperability and standards for cyber sacurity

¢ Support the utility and its customers to reduce Green House Gas and carbon
emissions through the optimization of the slectric distribution system

¢ Collect, analyze and report on data, experience and progress as an integral part of
improving the natlon’s electrical grid

CURRENT will provide Smart Grid sensorsfanalytics and its Vol/VAR control and Dynamic
Voltage Optimization applications to achieve the objectives for FirstEnergy Corp. in compliance

with the federal Smart Grid Invesiment Grant Program,

The elactric distribution system optimlzation through Volt'VAR control and Dynamic Voltage
Optimization is very important fo CURRENT and FirstEnergy Corp. It will showcase
CURRENT’s Smart Grid system optimization products in a regional deployment In a major
metropolitan area in the Midwest region, As a leading Smart Grid solutions company, with
deployients in Bouldar, Colorado as part of the SmartGridCity™ project for Xcel Energy and in
the Dailas metropolitan area for Oncor Electric Dalivery, CURRENT’s products and services
meet all seven of the DOE’s requirements for funding eligibility. CURRENT has manufactured
and deployed over 35,000 sensing and communications devices for deployment in the United
Statas and will utllize contract manufacturing In compllance with ARRA to provide all the
hardware for the FirstEnergy Corp. Smarl Grid project.

20420 Century Boulevard | Germantown, MD 20874 | #: (301)944-2700 | F: (301)944-2701
www,ctrrentgroup.com




{Jcurrent

CURRENT’s Smart Grid solution satisfles the interoperability and cyber security requiremants in
the Funding Opportunity Announcemant for the Smart Grid investment Grant Program.
CURRENT uses open-standards and protocols in its hardware and software to enable easy
intagration and interoperability with utility devices and systems. For example, CURRENT
supports multiple industry standard communication protocols, such as DNP 3.0 and SNMPV3, to
communicate with utility devices, and CIM to integrate with a ulilily enterprise bus, CURRENT
also offers device and system integration services to ensure interoperability between syslems
and devices before they are deployed in the field, and to trouble-shoot any potential Issues. To
ansuro the securlty of its solutions, CURRENT uses IP-based security provisions, such as IP-
Sec and AES-128 bit encryption, at multiple network Jayers, CURRENT's software and
hardware are remotely upgradable to make certain that CURRENT's security policies

aontinually reflect industry "best practices”.

CURRENT commite to partner with FirstEnsrgy Corp. by providing any technical support or
other services needed to enable the successful collection, analysis and presentation of data
required for project deliverables as part of the Smart Grid Investment Grant Program.
CURRENT will provide the applicable manpower and resources enumerated In the Application
as part of its effort to ensure successful completion of its portlon of Project.

As the Senlor Vice President of CURRENT in charge of Business Solutions, | can cornmit our
resources to meet FirstEnergy Corp.’s deployment schedule and technical requirements. If
CURRENT Is selected, | will serve as senior executive sponsor to ensure all the project tasks

are completed on schedule and within budget.

If you have any questions regarding CURRENT's commitment and support of the Application,
please do not hesitats to contact me by phone at (585) 486-0366 or by email at

msquier-dow@ecurrentgroup.com.

incersly,

Mae Squier-Dow

Senior Vice Presé siness Solutions

20420 Century Boulevard | Germantown, MD 20874 | P: (301)944-2700 | F: (301)944-2701
www.cUrrentgrotip.com
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TED STRICKLAND

GOVERNOR
STATE OF OMIC

August 4, 2009

The Honorable Steven Chu
Secretary of Energy

United States Department of Encrgy
1000 Independence Ave, SW
Washington, DC 20585

Re:  Leiter of Support for First Energy’s Application for Smart Grid Grant
Program DO-FOA-0000058

Dear Seéretary Chu,

{ am writing in support of a major employer in Ohio, FirstEnergy Corp., as it seeks
funding under Topic Atea 6, “Integrated and/or Crosscutting Systems,” for the Smart Grid
Investment Grant Program (DE-FOA-0000058).

FirstEnergy is headquartered in Akron, Ohio. Iis seven electric utility operating
companies comprise the nation's fifth largest investor-owned eloctric system, serving 4.5 million
customers within a 36,100-square-mile area of Ohio, Pennsylvania and New Jersey. As pariof'a
larger application to DOE that involves projects in all thece states, FirstEnergy is requesting
support for its Ohio Smart Grid Modernizalion Project — a three-year, $72 million effort to
deploy a variety of smait grid technologies in a mixed residential and commercial suburban area

of Cleveland.

Initially, the project will improve system reliability and efficiency in the targeted area
while providing 44,000 customers with an opportunity to veduce energy costs through active -
management of their eleotricity usage. In addition, the project will serve as a model for similar
improvements throughout FirstBnergy’s regulated footprint.

Most importantly, this project wilt help DOE establish a strong business case for
regulated utilities across the nation to implement crosscutting smart grid technologies on their
distribution system infrastructures. The project will showcase the operational efficiencies that
will result from smart grid technologies, as well as the key benefits that these technologies can
bring {o customers and the environmenl. And, by carefuily analyzing system life-cycle costs and
benefits, the project will justify recovery of the significant investments needed to ensure deep

market penetration across the U.S,

.
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August 4, 2009
Secretary Chu

Project behefits include:

¢ Reduced peak demand through greater customer awareness of, and participation in,
demand response programs

o Increased rcliability by avoiding an estimated 4 million custorner outage minutes
annually

« Lower operalions and mainlenance costs

o Reduced emissions from fewer field maintenance and repair (rips

Overall, this project will help climinate existing barriets to smart grid development while
creating new ways for ufilities and regulators to work together in achieving cost-effective,
technology driven improvements to ous nation’s electuicity infrastructure.

. As one of the nation’s largest producers and users of retail electricity, Ohio offers a
valuable testing ground for smart grid technology. As you will see in théir respective
applications, each of our investor-owned utilities is applying for grant funds under this program,
Fach of them has a different customer base and a different approach to smart grid, based on
market specific conditions, Together the requests represent the opportunity to help millions of
consumers and 1o provide invaluable lessons for the nation’s grid technology, and I support them
all. ‘

Thanl you for your consideration and please do not hesitate to call me if you would like
further information on this important project,

Sincerely,

Ted Strickland
Governor, State of Chio




Pennsylvania Department of Environmental Protection

Rachel Carson State Office Building
P.0. Box 2063
Harrvisburg, PA 17105-2063

August 6, 2009

717-787-2814

Secrctary

The Honorable Steven Chu

. Seeretary of Energy
.8, Department of Energy
1000 Independence Ave,, SW
Washington, DC 20585

Re:  DE-FOA-0000058 )
Recovety Act— Smart Grid Investment Program

Dear Secretary Chu:

3

1 am writing in support of 2 major employer in Penmsyltvania, FirstEnergy Corp., as it
seeks fnding under Topic Area 6, “Integrated andfor Crosscutting Systems,” for the Smart Grid
Investment Grant Program (DE-FOA-0000058). With the passage of PA Act 129, electric

- distribution companies of Pennsylvania are required to develop, in coordination with
. stakeholders and the PA Public Utility Cornmission, a Smart Meter Technology Procutement and
Tnstallation Plan, This application proposes to use ARRA funds build on the requirements of
PA Act 129 and increase the development and deployment of Smart Grid technologies.

FirstEnergy's seven electric utility operating companies comprise the nation's fifth largest
investor - owned electric system, serving 4.5 million customers within a 36,100-square-mile area
of Ohio, Pennsylvania, and New Jersey. As part of a larger application to DOE that involves
projects in all three states, Pennsylvania DEP supports the Intelligrid City Project —a $30 million
effort to reduce customer foad by 20 megawatts through a voluntary control program involving
50,000 distribution customers in the York, PA, area.

The project will employ smart grid technologics — such as disifbution automation
equipment and two-way communications — to enable FirstBnergy’s Met-Ed operating compary
to ditectly control customer devices such as air conditioners and pool pumps, While lowering
peak demand, these features also will help improve system reliability and efficiency and alleviate
grid constraints, In addition, the project will serve as a model for similar improvements
throughout FirstEnergy’s repulated footprint.

Most important, this project will help DOE establish a strong business case for regulated
utilities across the nation to implement crosseutling smart grid technologies on their disiribution
system infrastructures. The project will showease the operational efficiencies that will result
from smart grid techmologies, as well us the key benefits that these (echnologies can bring to
customers and the environment. And, by carefully analyzing system life-cycle costs and

An Equeal Opporiunity Employer wuww.dep.state.pa.us Printed on Recycled Paper @




The Honorable Steven Chu 2 August 6, 2009

benefits, the project will justify recovery of the significant investments necded lo ensure deep
market penctration across the U.S,

Project benefits include:

¢ Reduced peak demand — through greater customer awareness of, and participation in,

demand response programs.
v Increased reliability — by avoiding an estimated 4 million customer outage tinutes

annually.
¢ Lower operations and maintenance ¢osts.
e Reduced emissions — fiom fewer field mainfenance and repair trips.

Overall, this project will help eliminate existing barriers to smart grid development while
creating new ways for ulilities and regulators to work together in achieving cost-effective,
technology driven improvements to our nation’s electricity infrastructure.

Please feel free to contact me at 717-783-3004 should you wish to discuss this project in

greater detail, '
yere[y,
g~
ohn Hange

.., Secretary

ce: Carl Baver




- Biute of Newr Jersey
O¥FICE OF THE GOVERNOR
PQ Box 001

o TrRENTON MNJ 08625-0001
Jou 8. COoRZINE
Governor

August 6, 2009

The Honorable Steven Chu
Secretary of Enerpgy

U.S. Deparhment of Energy
Forrestal Building

1000 Independence Avenue
Washington, DC 20583-1000

Dear Secretary Chu:

I am writing to support the applications of our four investor-owned electric public wiilily companies:
Public Service Electric & Gas, Atlantic City Electric, Rockiand Eleciric Company (a Consolidated Edison
Inc, company), Jersey Central Power and Light (a First Enexgy Corporation) for a stimulus grant under
the United States Department of Bnergy’s Smart Grid Investment Grant Program (DE-FOA-0000038),

The New Jersey Board of Public Utilities (NJBPU} is the State agency that regulates the rates and
sprvices for {hese four investor-owned utility companies. My office, in parinership with the NIBPU is
aggressivoly pursuing the adoption of smart grid technologies throughout our electricity infrastructure,
We recognize that these developing smart grid technologies offer an epportunity fo bring our clectricity
infrastructare into the 21%° century. The benefits of this modernization will benefit end users, and the

environment,

These projects will yield tangible benefits. They will improve the reliabitify of our cleciticity
infrastructure and ensure oyber security for one of the most critical eleotric corridors in the United States,
1t will also establish a communications baclkbone that will be needed for a variety of smarl grid
applications in the future, including AMI, green circuits, distributed rencwabie energy projects, and plug-
in hybrid eleotric vehicles.

These projects are prime candidates for stimulus funding, They will ereate jobs, improve the reliability of
the prid, and fortify our security. My adwninistration remains committed to smart grid deployment, and
we look forward to working with the DOE staff on this offort.

Thank you for your consideration,

JON S, CORZINE

Naw Jorsey ks Aun Equal Oppovtuntty Employer €  Prirfed on Recyeled Paper and Recyeluble




Myited States Senate

WASHINGTON, DC 20510

August 4, 2009

The Honorable Steven Chu
Secretary ol Encrpy

United States Department of Encrgy
1000 Independence Ave, SW
Washington, 13C 205835

Dear Scerctary Chuy,

We wiite in supporl of the grant application submitied by Firstfinergy Corporation for funding in
the Smart Grid Investment Grant Program, DE-FOA-0000058, which was créated and funded in
the Amcrican Rﬂ}:nvcry and Reinvestment Act of 2009,

It is our understanding that FirstEnergy Corporation’s plan "Ohio Smart Grid Modernization
Project  would benefit over 44,000 Firs(Energy customers, as well as accelerate the achievement
of & modernized clectric distribution systen. It will enable measurable benefits in terms of
rebiubility and electric energy eonservation which are added incentives lo promote cconomie
development in the region. The technology will also provide customers witli new tools to
actively manage their eleetvie usage and cosls while reducing greenhouse gas emissions,

Firstinergy officials indicate that the project is structured to enable interoperability among
different smart devices and systems across [he grid, to maintain the highest standards of cyber
securily, and 1o provide performance data Lo the Smarl Grid Inlormation Cleavinghouse, This
projeet phase of Ihe grid is geographicatly designed to reach multiple constituencies, inchuding a
significant cross-section of conmercinl/industrial customers and residential users, comprised of
varying incomes and diverse ethnic groups. : '

Federal funding tor this project wilt create and retain highly skilled jobs at FirstEnergy and the
service providers required to build and manage a sophisticated smart grid, ‘The modernized
efectric inlrastructure will assist the region in attracting new businesses that valie electric
reliubility and the ability to manage costs,




Please give all due consideration to FirstEnergy Corporation’s application Tor funding. We
respectlully ask that your office keep owrstafls informed on the status of the application. Should
there be any questions, please have your staif contaet Linda Greenwood, Grants Coordinator for
the Office of George Voinovich at (419) 259-3895, or Jesse Gannon in the Office of ULS.
Senator Sherrod Brown at (216)522-7272, '

Sincerely,

George Voinovich Sherrod Brown
United Slates Senator Undted States Senator




ROBERT P. CASEY, JR.
PENNSYLYANIA

COMMITIEES:

AGRICULTURE, NUTRITION, Al ol . p
o rotisy Mnited States Denate
HEALTH, EDUCATION, WASHINGTON, DC 20510 ’

LABOR, AND PENSIONS
SPECIAL COMMITYEE ON AGING
JOINT ECONOMIC

August 4, 2009

The Honorable Doctor Steven Chu
Secretary .

United States Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Dear Secretary Chuw:

It is my understanding that FirstEnergy Corp. has applicd for funding through the Smart Grid
Investment Grant Program of the Depattment of Energy as allocated by the Ametican Recovery
and Reinvestment Act o[ 2009. The purpose of this letteris to urge you to give full and fair
consideration to this proposal.

It is my understanding that FirstEnergy Corp. serves gpproximately 4.5 million customers in
Pennsylvania, Ohio, and New Jersey, 1 have been advised that FitstBnergy Corp. would use the
grant money to employ smart grid technologies, as part of it "Pennsylvania Intelligrid City
Project. T have been further advised that this project is designed to reduce energy by 20
megawatts through a voluntary control program involving more than 45,000 customers in the
area of York, Pennsylvania. As it appears, this project would iriprove system reliability, lowet
peak demand, increase cfficiency, lower maintenance costs, and reduce ernissions,

Thank you in advance for the consideration of my views. Please include this letter-in the official
record of the application. Consistent with all applicable Jaws, rules and regulations, I also.
respectfully requesl that you keep me informed of the status of this grant application, Finally, if
you have any questions, comments or concerns, please feel free to contact me or my staff at
(215) 405-9660.

Sincerely,

dc}l%m éﬁ:"é‘?.;?h

Robert P. Casey, J1.
United States Senator

PAINIED OF RECYLIED PAFEN
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The Honorable Dr. Steven Chu
Secretary of Energy

United States Department of Energy
1000 Independence Ave, SW
Washington, DC 20585

Dear Secretary Chu,

I am writing in support of a constituént and major employer in New: Jersey, FirstEnrergy
Corp., as it seeks funding under Topic Area 6, “Integrated and/or Crosseutting Systems,” for
the Smart Grid Investrent Grant Program (DE-FOA-G000058).

FirstBnergy is requesting funding for its New Jersey NJ Smart Grid proposal ~a $12 million
project to reduce customer load by 30 megawatts through a voluntary control program
involving 20,000 customers served by FirstEnergy’s Jersey Central Power & Light {(JCP&L)
utility. ,

The project will employ smart grid technologies — such as distribution automation equipment
and two-way communications — to enable JCP&L to directly control customer devices such
as air conditioners and pool pumps. While lowering peak demand, these features also will
help improve system reliability and efficiericy and alleviate grid constraints, In addition, the
project will serve as a madel for similar improvements throughout FirstEnergy’s regulated
footprint.

Most important, this projest will help DOE establish a strong business case for regulated
utilities across the nation to implement crosscutting smart grid technologies on their
distribution system infrastructures, The project will showcase the operational efficiencies
that will result from smart @id technologies, as well as thekey benefits that these
technologies can bring to customers and the environment. And, by carefully analyzing
system life-cycle costs and benefits, the project will justify recovery of the significant
investments needed to ensure deep market penetration across the U.S.

Project benefits include:
e Reduced peak demand — through greater customer awareness of, and participation in,
demand response programs
o Tnereased reliability — by avoiding an estimated 4 million customer outage minutes
annually
e Lower operations and maintenance costs
o Reduced emissions — from fewer field maintenance and repair trips




Overall, this project will help eliminate existing barriers to smart grid development while
creating new ways for utilities and regulators to work fogéther in achieving cost-effective,
technology driven improvements to our nation’s electricity infrastructure.

] urge you to support fhis vital project, and I thank you in advance: for your consideration.
Sincerely,

ROBERT MENEND
United States Senator




utigress of the nited Stabew
Washingfon, A0 20515

August 5, 2009

The Honorable Dr. 8teven Chu
Secretary of Bnergy

United States Depariment of Bnergy
1006 Independence Ave, S.W.
Washington, DC 20585

Dear Secretary Chu,

We are writing in support of & constituent and major employer in Ohio, FirstEnergy Corp,, as it
seeks funding under Topic Area 6, “Integrated and/or Crosseniling Systems,” for the Smari Grid
Investment Grant Program (DE-FOA-0000038).

FirstEnergy is headquartered in Akron, Ohio. Iis seven elestile utility operating companies
comprise the nation's fifth largest investor- owned efectric system, serving 4.5 million customers
within 2 36,100-square-mile area of Ohio, Pennsylvania and New Jersey. Aspartof alarger
application to DOE that involves prajects in all three states, FirstEnergy is requesting support for
its Ohie Smart Grid Modernization Project — a three-year, $62 million effort to deploy-a variety
of smart grid technologies in a wiixed residential and commerciul suburban atga-of Cleveland.

Initially, the goal of the project is ta Improve system sellability and efficiency in the targeted avea
while providing 44,000 customers with an opportunily ta reduce energy costs through active
management of their electricity usage. In addition, the project will serve as a madel for stmilar
improvements throughout FirstEnergy's regulated foofprint.

Most importantly, we understand that this project will help DOE establish a strong business case
{or regulated utilities across the nation to implement srosscutting smart grid technologies on thelr
distribution system infrastructures. The project will showease the operational efficiencies that
will result from smart grid technologies, as well as the key berefits that these technologics can
bring to customers and the environment, And, by carefully analyzing system life-cycle costs and
benefits, the intent of the project is to Justify recovery of the significant investments needed to
cnsure deep market penetration across the U.S.

Praject benefits include;
e Reduced peak demand — {hrough greater customer awareness of, and participation in,

demand response programs

s Increased reliability — by avoiding an estimated 4 million customer outage minutes
annually

¢ Lower operations and mainienance cosfs ,

v Reduced emissions — from fewer field maintenance and repair trips

FUNTED ON REQYCLED FAFEH




Secretary Chu
August 5, 2009
Page 2

Qverall, we believe this project will help eliminate existing batriers to smart grid development
while creating new ways for utilities and rogulators to work together in achieving cost-effective,
technology driven improvements to ow nation’s electiieity infrastiucture,

We chicourage you to give this project strong consideration, and we thank you in advance for
your tinte,

Yery truly yours,

& Gt PP

Steven C, LaTourette, M,C, Marcia L. Fudge, M.C.
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August 5, 2009

The Honorable Dr. Steven Chu
Secretary of Energy

United States Department of Energy
1000 Independence Ave, SW
Washington, DC 20585

Dear Secretary Chu:

I am writing in support of a constitvent and employer in New Jersey, FirstEnergy Corp.,
as il secks funding under Topic Area 6, “Integrated and/or Crosseutting Systems,” for the
Smarl Grid Investment Grant Program (DE-FOA-0000058).

FirstBnergy’s seven electric utility operating companies comprise the nation's fifth largest
investor- owned electric system, serving 4.5 million customeys within a 36,100-square-
mile area of Ohio, Penmsylvania and New Jersey. FirstEnergy is requesting support for
jts New Jersey NJ Smart Grid proposal - a $12 million project to establish a voluntary
conlrol program involving 20,000 customers served by PirstEnergy’s Jersey Central

Power & Light (JCP&L) utility.

The project will employ smart grid technologies — such as distribution avtomation
cquipment and iwo-way communications — to enable JCP&L to directly control customer

devices such as air conditioners and pool pumps. While lowering peak demand, these
features also could help improve system reliability and efficiency and alleviate grid
constraints, In addition, the project could serve as a mode! for similar improvements

throughout FirstEnergy’s regulated footprint.

Overall, this project will help eliminate existing banders to statt grid development while
creating new ways for utilities and regulators (o work togethey in achieving cost-
effective, technology driven improvements to our nation’s electricity infrastructure.

1 thank you in advance for your strong consideration of this project,

y 1!

Bill Pascrell, Jr,
Member of Congress

opegiERe




RUSH HOLT
Twelfth Disirict, New Jorsey
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The Hon, Steven Chu,

Secrefaty, Depariment of Energy
1600 Independence Avenue S.W.
Washingfon, D. C. 29585

Dear Secretayy Chu:

I write in support of First Energy Corp.’s application for funding under Topic

by <]

@Connress of the Ynited Slaten

Angust 4, 2009

Clair
Select Inteliigence Gyersight Panel,
Commiitee cn Appropriafions

Commities on Educalion
and Labor

Peananent Select Commitiea
on Intelligence

Committee on Matural Resotirges

Area 6, “Integrated and/or Crossoutting Systems” for the Smart Grid Investment Grant .

Program (DE-FOA-0000058),

FirstEnergy Corp. is a diversified energy company headquartered in Akron, Ohio. Its
operating utility, JCP&L, supplies electric service to one million customers in 13 New
Jersey counties, including much of the 12 Congressional District I represent. Its
employees are my constituents and its service is vital to the stability and growth of this

area.

First Enexgy is requesting support for its New Jersey NJ Smart Grid proposal --a $12
million project to reduce customer load by 30 megawatts through a voluntaty control
program involving 20,000 customers served by JCP&L. The project will employ smart

grid technologies , such as distribution automation equipment and two-way

communications, to enable JOP&L to directly control customer devices such as air
conditioners and pool pumps. While lowering peak demand, these features will also help
improve systom reliability and improvements throughout FirstEnergy’s regulated

footprint.

1 encourage the Department of Energy to give FirstEnergy’s application for grant funds
attention and support. If you have any questions, or need further information, please

contact me af my New Jersey office at (609) 750-9363,

R¥/gk

Sincerely,

Lo

RUSH HOLT
Member of Congress
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Aungust 6, 2009

The Honorable Dr. Steven Chu
Secretary of Bnergy

United States Department of Energy
1000 Independence Ave, SW
Washington, DC 20585

Dear Secretary Chu,

I am writing in support of a constituent and major employer in New Jersey, FirstEnergy
Corp., as it seeks funding under Topic Area 6, “Integrated and/or Crosscutting Systems,” for the
Srnart Grid Tnvestment Grant Program (DB-FOA-0000058) offered through the Department of

BEnergy (DOL).

FirstBnergy’s seven electric utility operating companies comprise the nation's fifth largest
investor-owned eleotric system, serving 4.5 million customers within a 36,100-square-mile arca
of Ohio, Pennsylvania and New Jersey. As part of a larger application to DOE that involves
projects in all three states, FirsfBrnotgy is requesting support for its New Jersey Smart Grid
proposal — a $12 million project fo reduce customer load by 30 megawatts through a voluntary
control program involving 20,000 customers served by FirstBnergy’s Jersey Central Power &
Light (JCP&L) utility.

The project will employ smart gid technologies ~ such as distribution automation
equipment and two-way commuirications — o enable JCP&L to directly conirol customer devices
such as air conditioners and pool pumps. While lowering peak demand, these feafures also will
help improve system reliability and efficiency and alleviate grid constraints, In addition, the
project will serve as a model for similar improvements (hroughout FirstEnergy’s regulated

footprint.

Most importantly, this project will help DOE establish a sirong business case for
regulated utilitics across the nation to implement crogscuiting smart grid technologies on their
distribution system infrastructures. The project will showease the operational efficiencies that
will result from smiatt grid technologies, as well as the key benefits that these technologies can
bring to customers and the environment. Also, by carefully analyzing system life-cycle costs and
benefits, the project will justify recovery of the significant investments needed to ensuie deep

market penetration across the United States.
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Project benefits include:
o Reduced peak detnand — through greater customer awareness of, and participation ip,

demand response programs
o Increased reliability — by avoiding an estimated 4 million customer owlage minutes

annually
¢ Lower operations and maintenance costs
o Reduced emissions — from fewer {ield maintenance and repair trips

Overall, this project will help eliminate existing batriers to smart grid development while
crealing new ways for utilities and regulators to work together in achieving cost-effective,
technology driven improvements to our nation’s electricity infrastructure,

1 urge you to snppott this vital project, and I thank you in advance for your consideration.

Sincerely,

ohn Adlet
Member of Congress
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The Honerabie Dr. Steven Clhn
Secretary of Energy

United States Departinent of Energy
1000 Independence Ave, SW
Washington, DC 20585

Dear Secretary Chu

[ am wriling in suppott of a constituent and majov employer in New Jersey, FirstEnergy |
Corp., as it sceks funding under Topic Area 6, “Integrated and/or Crosscutting Systems,”
tor the Smart Grid Investment Grant Program (DE-FOA-0000058),

FirstEnergy's seven clectric utility operating companies comprise the nation's fifth largest
investor- owned clectric system, serving 4.5 million customers within a 36,100-square-
imile arca of Obio, Pennsylvania and New Jersey. As part of a larger application to DOE
that involves projects in all three states, FirstEnergy is requesting support for its New
Jersey NJ Smart Grid proposal —a $12 million project to reduce customer load by 30
mogawatts through a voluntary control program involving:20,000 customeis served by
FirstEnergy’s Jersey Central Power & Light (JCP&L) utility.

The project will employ smart grid technologics — such as disiribution automation
cquipnient and lwo-way communications - to enable J CP&1. to divectly-control custorner
devices such as air conditioners and pool pumps. While loweiing peak demand, these
features also will help improve system reliability and efficiency and alleviate grid
constraints. In addition, the project will serve as o model for similar improventents
throughout FirstEnergy’s regulated footpeint,

Most importaut, this project will help DOE establish a strong business. case for regulated
utilities across the nation to implement crosseutting smart guid technologles on their
distribution systent infrastructures, The project will showease the operational efficiendies
that will result from smatt grid technologies, as well as the key benefits that these
technologies can bring to customers and the environment. And, by cavefully analyzing
system life-cycle costs and benefits, the project will justify recovery of the significant
investments needed to ensure deep market penetration across the U8,

Project benefits include:
e Reduced peak demand — through greater customer awareness of, and parlicipation

in, demand response programs
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o Increased reliability ~ by avoiding an estimated 4 mitlion customier outage
minutes annually
Lower operations and maintenance costs

» Reduced cmissions — from fewer ficld maintenance and repair trips

Overall, this project will help climinate existing barriers to smart guid development while
creating new ways for utilities and regulators fo work together in achieving cost-
effective, technology driven improvements to our nation’s electricity infrastructure,

I urge you to support this vital prajeet, and I thank you in advance for your consideration,

Sincerely,

Dok ol |

Feank Pallone, Jx. .
MEMBER OF CONGRESS




Ted Stricktand, Govemor

The PﬂbliC Uiilities COﬁ‘ITﬁiSSiOﬂ Of OhiO Alan R, Schriber, Chainman

Adondtaring sarketpioccs and enforcing rides o qssane sitfe, Commissioners

ndequate, aied relinble wtitily serices, Ronda Harttman Fergus
Valerie A, Lenmimie
Paul A. Centolelta

August 4, 2009 Cheryl Raberto

Secretary Steven Chuy

United States Department of Energy
1000 Independence Ave., SW
Washingion, DC 20585

Dear Secretary Chu:

As the state agency with regulatory oversight over Ohio’s investor owned electric utilities, the
Public Utilities Commission of Ghio (PUCO) would like to offer its strong support of
FirstEnergy’s Smart Grid Investment Grant Program (DE-FOA-000058) application.

FirstEnergy’s smart grid deployment and its pricing proposal are aligned with the state’s recently
enacted electricity law, Senate Bill 221, The PUCO supports the development of retail pricing
that reflects the varying costs of providing electric service. FirstEnergy’s proposal includes a
menu of time differentiated default prices to be offered fo all of the customers in their proposal.
Consistent with the PUCO’s and Department of Energy’s (DOE) desire to maximize the benefits
from smart grid investments, an assessment of FirstEnergy’s first year results will facilitate
adjustrents based on lessons learned during the project implementation,

Ohio’s law also requires the development of distribution performance standards, FirstEnergy’s
smart grid plan is designed to significantly improve disteibution reliability and wil! provide a
foundation for job creation by companies that tequire a high level of power reliability.

On January 21, 2009, the PUCO issued an order that created a rider providing the mochanism for
recovery of the company’s teasonable smart prid and advanced metering infrastructure costs. In
this order, the PUCO alse directed FirstBnerpy to work with the PUCO staff to complete its
assessment of smart grid and advance metering deployment options. On March 25, 2009, the
PUCO approved an agreement that FirstEnergy will work with the PUCO staff and other
interested parties to develop critical peak, time-of-day and real-time pricing fariffs.

The Smart Grid Investment Grant funding would be a key factor for accelerating deployment of
advance metering in the FirstEnergy service territory. Additionally, we feel that this project
supports the job creation, economic stimulus and energy infrastructure objectives of the ARRA
and the Smart Grid Ihvestment Grant Program. My colleagues and I encourage the DOE to look
favorably upon FirstEnergy’s application and recognize the PUCO’s commitment to

FirstBnergy’s smatt grid initiatives.

Alan R. Schriber

Chairman
189 East Braad Street » Columbug, OH 43215-3793 ¢ {614) 466-3016 ¢+ www.PUCO.ohio.gov
“Fie Public Utllilies Commission of Olia is an qual Oppordunity Employer and Service Provider

Sincerely,




COMMONWEALTH OF PENNSYLVANIA

QRBOOR
ﬁﬁ‘é PENNSYLVANIA PUBLIC UTILITY COMMISSICN
P.O. BOX 3265, HARRISBURG, PA 17105-3265  BREPLYPLEASE

FUROCFTRIT Kenasiy

August 5, 2009

The Honorable Dy, Steven Chu
Secretary of Energy

United States Department of Energy
1000 Independence Ave, SW
‘Washington, DC 20585

Dear Secretary Cha,

We are writing to express owr support for the grant application submiited by FirstEnergy
Corp. for its Pennsylvania Intelligrid City Project. FirstEnergy’s tequest for funding is under
Topic Area 6, “Integrated and/or Crosseutting Systems,” for the Smart Grid Investment Grant
Program (DE-FOA-0000058). -

FirstBnergy’s seven electric ufility operating companies comprise the nation’s fifth
Jargest investor-owned electtic system, serving 4.5 million customers within a 36,100-square-
mile area of Ohio, Penusylvania and New Jersey. As part of a larger application to the
Depattment of Energy (DOR) that involves projects in all three states, FirstBnergy is requesting
support for its Pennsylvania Intelligrid City Project — a $30 million effort to reduce customer
load by 20 megawatts through a voluntary contro! program involving 50,000 distribution
customers in the York, Pennsylvania area,

We undexstand that the praject will eraploy smart grid technologies — such as distribution
automation equipment and two-way communications — to enable FirstEnergy’s Met-Ed operating
company to directly conirol customer devices such as air conditioners and peol pumps. While
lowering peak demand, these features also will help improve system reliability and efficiency
and alleviate grid constraints. Tn addition, the project will serve as a model for similar
improvements throughout FirstEnergy’s regulated footprint,

Most importantly, this project has the poteutial for helping DOR establish a strong
business case for regulated utilities across the nation to implement crosscutting smart grid
technologies on their distribution system infrastructures. The project is expected to showcase the
operational efficiencies that will result from smarf grid technologies, as well as the key benefits
that these technologies can bring to customers and the environment.

Project benefits include:

e Reduced peak demand — through greater customer awaceness of, and participation
“in, demand response programs
¢ Increascd reliability by avoiding an estirnated 4 million customer ontage
minutes annually
Lower operations and maintenance costs .
Redyced emissions — from fewer field maintenance and repair trips




Overall, this project is intended to help eliminate existing barriers to smart grid
development and achieve cost-effective, technology driven improvements to our nation’s
electricity infrastructure. As such, it is consistent with our expectations of how federal stimulus
funds can have a positive effect on the utility infrastructore in Pennsylvania, We commend
FirstBneigy for its initiative in implementing the Pennsylvania Intelligrid City Project and
reiterate our support for its federal stimulus grant application,

Sincerely,

James H. Cawley . Christy{f Kim Pizzingfii

Chairman Vice Chairman Commissioner

Waihe E. Gardnef Robert F. Powelson
Commissioner Comtnissioner




STATE OF NEV JERSEY
BOARD OF PUBLIC UTILITIES

In the Matler of the Verified Potition of  BPU DOCKET NO, EO08050326
Jersey Central Power & Light Contpany : EO080680542
Concerning a Proposal for Four Small ; ‘
Scale/Pilot Demand Response Programs for @ STIPULATION
the Perlod Beginning June 1, 2009 : Ox

: SETTLEMENT

TO THE HONORABLE BOARD OF PUBLIC UTILITIES:

APPEARANCES:

Mare B, Lasky, Esq. (Morgan, Lewis & Bockius LLP, attorneys) for tho Pefitioner, Jersey
Central Power & Light Company

Ami Morita, Esq., Deputy Public Advocate, and Diane Selize, Esq., Assistant Deputy Public
Advocate, Depmtiment of the Public Advecale, Division of Rate Counsel (Ronald K., Chen,
Esq., Public Advocate, Stefanie A, Brand, Esq., Divector) '

Jessiea L. Campbell, Esq. and Alex Moreau, Esq., Depuly Atiorneys General, for the Stafl of
tite New Jersey Bourd of Public Utilities (Anne Milgram, Esq, Aftorney Oeneral of New

Jersey)

Steven Goldenberg, Ksq. (Fox Rothschild LLP, atiorneys) for the Intervenor, Eaerwise Global
Technologies, Inc.

This Stipoiation of Scttlement (“Stipulation®) Is hereby made and eXeouted as of the Gth
day of August, 2009, by and among Jersey Cenital Power & Light Company ("JCP&L" or the
“Company®), the Staff of the Board of Public Utilities (“Staff”} and the Now Jersey Department
of the Public Advacate, Division of Rale Counse) (“Rate Counsel”) {collectively, tho “Parties’f),

in settlement of the slements of the above-vaptioned proceeding addressed in this StiptllﬂliOJi.
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The Partics do heroby joit in recommending thal the Board of Public Utllitles (*Board™)

issue an Order approving this Stipulation, based upon the following stipulations:
Background

By Order dated July 25, 2008, the Board approved a Stipulation of Settlement (“IDER
Pilot Stipulation™) among the Company, Staff and Rale Counsel, providing for, among other
things, the implementation by JCP&IL of a new Integreted Distibuted Energy Resource
(“IDER™ pifot program designed 1o deliver approximately 8 MW of new Demand Response
("DR*) by June 1, 2009, 5 MW of which was to bs derived from residential customers and 3

MW of which was (o be devived from small to medium commercial and industrial ("C&IV)

cistomners,
1

Ry Order dated July 1, 2008 (*July 1 Order”), (he Board, pursnatt to 1.2007, ¢.340,

sec.13{a) (éodiﬂed as N.LS.A. 48:3-98.1(a)(3) and sometines referred to ag “RGGE”), direcied

the State’s towr electyle distribufion companies (“EDCs”), including JCP&L, to submit prgpo:m!a
1o the Board, by August 1, 2008, for DR prograing to be implemented for the pcr?o,d beghing
June 1, 2009, On August 1, 2008, JCP&L filed its potition pursuant to the July 1 Order, slong
with supporting testimony and schedules (collectively, the “Augusi 1 DR Filing"), prc':p'osing
fous separate small seale/pilot DR programs aggregating 83 MW of DR, which, fogether with. i_'hg
8 MW from (he IDBR pilol program and 2 MW 1o be dorived from cortain Basie Generation
Sorvice (“BGS™) rate dosign changes, were designed to achieve the JCP&I, goal of 93 Mw_m“

DR beginning June 1, 2009 set forth in the July § Oxdor. One of the fous proposed DR programs

V'in the Matter of the New Jersey Direct Load Control Program Praposal — Jersey Central
Power and Light, BPU Docket No. ¥iR07060375, Ouder Adopting Stipulation of Settlement
SJuE y 25, 2008,

In The Malter of Demand Response Programs for the Period Beginning Jung 1, 2000 .- Electric
Distribution Company Programs, BPU Docket No. EO08050326 (July 1, 2008).
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vias an expansion of the IDER pilot program (*IDER Expansion” to produce an additional 15
MW of DR by June I, 2009, 11 MW of which is targeted to be derived Fronr residential
cuglomers and 4 MW of which is targeted 1o be derived from C&I customenrs,

By Owder dated September 22, 2008%, the Board suspended the procedural schedule
relating to the EDCs' August 1, 2008 DR filings, Including JCP&L's August | DR Filing, and
direcied Board Staff 1o meet with each of the EDCs and with Rate Counsel to reach agreement
on those programs which could be reviewed in time for June 2009 implementation and which
programs would require extended review. Based on those discussions, by letier dated September
26, 2008, Board Staft memorfalized the agreement among JCP&L, Rate Counsel and Staff {hat
only the Company's proposed IDER Expansion shouid be considlered foy implementation by
June 2009, which was subsequently reflected in the March 12, 2009 Order designating
Commissioner Joseph L. Fiordaliso as the presiding officer for this case,

“The Board’s RGOI Order? set forth certain minimum filing requirements for all RGGI
filings, By letter dated August 29, 2008 (inadvertently bearing a 2009 date) (“Deficiency
Le(tcr’"), the Divector of the Board*s Division of Energy nofified JCP&L of certain doficlencles
in the August | DR Filing, On January 27, 2009, the Company provided additional information
in response to the Deficiency Letter, and by letter daled February 26, 2009, Staff notified JCP&L
that the August [ DR Filing was deemed complete with respecl to the proposed IDER

Bxpansion, efleetive January 27, 2009,

* b1 The Matter of Demand Response Programs for the Period Begining June 1, 2009 — Blecirle
Distribution Company Programs, BPU Docket No. E008050326, EQ08080541, EO08080542,
E008080543 008080544 (September 22, 2008),

1 1y The Matter OF Elecirie Public Utilities And Gas Public Utifittes Qffering Energy Efftciency
And Conservation Prograns, Investing In Class I Renwwable Energy Resources, And Qffering
Class 1 Renewable Energy Programs In Their Respective Service Terrltories On A Regulafed
Basls Pursuant To NJS.A. 48:3-98.1, BPU Docket No, E008030164 (May 12, 2608).
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By Order dated July 1, 2009°, the Board approved a Stipulsation of Scit]‘gmcnt among the
Company, Stalf and Rate Counsel setting a procedural schedule for addressing the propossd
IDER Expansion and in which JCP&L agreed to waive the [80-day veview period provision of
RGGI solely in conncelion with the IDER Expansion, By Order dated July 14, 20095, signed by
Commissioner Fiordaliso as presiding officer for this case, a procedural schedule was sel Tor
addressing the three simall scale/pitot DR programs, other than lhr,_‘. IDBER Dxpansion, included in
{the August 1 DR Filing,

Afternoon axt evening ﬁub!ic hearings with respect to the IDER Bxpansion were held in
Morristown, New Jersey on QOclober 30, 2008. One member of the public made a statement al

ihe aliernoon hearing. No members of the public made a statement af the evening hearing.

Stipulation
The undersigned Parties DO HEREBY STIPULATE AND AGREE as follows with

respect Lo the proposed IDER Bxpansion:

1, Building on the momentum gained in implementing the IDER pilol
program, s deseribed fn the Board-approved IDER Pilot Stipulation, JCP&L will expand the
IDER program fo add an anticipated additional 15 MW of DR pursuant to thoe schedule set fer?h
In pavagraph 2 below. As more fully described in the IDER Pilot Stipulation, IDIR is a co-

development effort between JCP&L and BPL Global, Lid. and is designed to lntegrate customers

5 I the Of the Verlfied Pelition of Jersey Central Power & Light Company Converning a
Proposal for Four Small Seale/Pijor Demand Response Progreams for the Period Beginning June
1, 2009, BPU Docket Nos. E008050326, EO08080542 (July 1, 2009),

¢ In The Matter of Demand Response Progreams for the Perlod Beghmlng June 1, 2009 — Electrie
Distribution Compeny Programs and In the Of the Yorlfled Petlifon of Jersdy Central Power &
Light Company Concerning a Proposal for Four Small Seale/Pllof Demand Response Programs -
Jor the Perlod Beginning June 1, 2009, BPU Docket Nos. BO08050326, EO03080542 (July 14,

2009),
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and their electric equipment with smart grid wlility operations, initially by focusing on integrating
load management devices for both residential and commercial customers hito system operations.
Participants will have IDER load control technology instatled it their facilities providing JCP&L
with the ability to monitor, through twosway communications, and control non-critical customar
electrical loads such as alr conditioning, hot water heaters and pool pumps, Details about the
IDER Expansion ate set forth in Appendix A hereto,

2, ‘The Company will deploy the 15 MW IDER Expansion direct load control
equipment in a phased approach, with the first 5 MW installed by the end of Vebruary 2010 with
the goal of registering this load in the PIM 2010 summer programs. An additional 3 MW aig to
be deployed bejween Maych and Seplember 2010 and the final 5 MW are to be deployed
between Ociobor 2010 and Pebruary 2011 with the goal of registering the entite 15 MW in the

2011 PIM suminer programs,

3. The deployment of the IDBR Bxpansion will be ongoing and continuous
to avoid dolays that would increase the cost of deploymont. As part of this deployment, the
Company will use its best efforts to cconomically coordinate equipment purchases with expected
installations in order to minhnize ventory and cost with respeet to all aspects of the IDER
Expansion, Including the timing of the purchase of equipment for C&I oustomers, The Company
will not purchase any C&I cquipment for the IDER Expansion until all C&I equipment
purchased for the IDER pilof programi has been deployed. JCP&L wiﬁ develop a plan for
evaluating the deployment and operation of the IDER Expansion aud, if necessaty, corrective
actions will be ideniified. Any such evafuation plan and corvective actions will be discussed in

collaboration with Board Staff and Rate Counsel.
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4, IDER pilot program operations are continuing through the 2009 peak
soason. JCP&L will provide the interim Assessment Report on the IDBR pilot program that is
due by the end of 2009, as discussed In Attachment B {o the TDER Pilot Stipulation {2009 Pilat
Asscssmenl Report™), by no later than November 1, 2009. The ocutline of the 2009 Pilot
Assessment Reporl is st forth in Appendix 33 heveto,

S5, Based on preliminary fndings relative to systeny operational performunce
in connection with JCP&L’s IDER pilot program, and assumptions and projections regarding
future costs and revenues as of the date of this Stipulation, the Partics agree that the IDER
Bxpansion appears fo bo cost-effective, with the Total Resource Cost cost/bencfit analysis
showing & ratio of not less than 1.08 based on those assumptions and projections, Therefore, the
Pattics support implementation of the 15 MW IDER Expansion in & phased approuch as
descyibed in pavagraph 2 above. However, In order to provide additional assurancos, any Parly to
fhis Stipulation may request in writing, within 15 business days of veceipl of the 2009 Pilot
Assessment Report, that a proceeding be initlated bofore the Board lo determine whether further
deployment of the [DER Expansion should be halted, JCP&L may respond through o filing with
ihe Board within five business days of reecipt of such a wrilien request and tho Parties will use
their bost efforts to conduel that proceeding, including appropriate discovery (which may be
accomplished (hrough discovety conferences in addition to or in place of wrilien discovery),
evidentiary hearings snd bricfing, so as to close the vecord fn time for a Board decision at a
Februay 2010 agendn mecting, Absent any such request fron: any Parly, the Parties support the
continned deployment of fhe IDER Expansion pursuant o paragraph 2 above,

6. JCP&L wiil repistor the IDER Expansion capacily as a PIM Interruptible

Load for Reliability resouree and/or as DR in PIM relinbility prieing model auctions and/or In
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other appropriate PIM capacity programs/markets and will also registor the IDER Expansion i
appropriate PIM encrgy markels, as it is deployed, consistent with PIM registration precedures,
JCP&L shall apply any credits and/or payments that it recelves from PJM or any other source
assoctated willt the IDER Expansion to teduce program costs, ns disenssed in pavagraph 9 below,

7. On Fobruary 17, 2009, the federal American Recovory and Relnvesiment
Act of 2009 {(ARRA) (Pub. L, Mo, 111-5) was signed into law by President Ba:rack Obama. The
Company Is {iling a proposal under the Department of Bnergy's ("DOE") Funding Opportunity
Anuouncement for the Smart Grid Investment Grant program for funding of an additional 15
MW of IDER technology deployment, beyond the IDER Expansion, although JCP&L camot
provide any assurances that it will receive 2 DOE grant. Because ralepayer funding of the IDER
Expausion, as pravided for In this Stipulation, supperts such proposal to DOE, even if such a
DOE grani Is obtained it will not offset any IDER Expansion costs, If funding or credits are
obtained from any subsequont state or federal program for the IDER Expansion and, consistent
with applicable taw, are applied direetly to 1educe IDER Expansion costs, as opposed (o funding
further deployment of TDER lechnology beyond the IDER Expansion, such offset shall be
reflected in the anmual Rider RRC true-up.,

8, - Based on the budget for the IDBR BExpausion, the fotal revenue
requirement over the 10-year recovery period for the IDER Expansion, a5 discussed in pavagraph
10 below, is $11.9 million.

9, The Parties agree that JCP&L will recover its actual ineremental
reasonable and prudent costs For the IDER Expansion through a component of Rider RRC —~
RGGI Recovery Charge, or through a cotparable Rider mechanism approved by the Bowd, The

Rider will provide for an cqual per kWh charge applicable to all cusiomers in all cusiomer
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classas, whether full seyvice BGS customers ov delivery service shopping cuslomers.  Any
associated revenues yeceived from PIM or any other source in connection with the IDER
Expmiéion will be applied to reduce the costs of the Bxpansion to be recovered through the
Ridor,

10,  The Rider will be implemented on the first day of the month following
JCP&I.’s indtial expenditure on the IDER Expansion, but not.sooncr than October 1, 2009 and
not laler than Janvary 1, 2010, and will recover the all-in costs associated with the IDER
Expansion, including the amortization of any capital investiments with a retuirn af a rate equal to
JCP&L's overall pre-tax cost of capital as determined in ils lasl rate ease (11.61%). The
investoient on which the return is calonlated will veflect the impaet of deferred income taxes,
The RRC rate for the IDER Expansion wifl be based on a revenue requirement reflecting a six
year amotization of the IDER Expmsion investment and will initiafly be sbuctwred fo produce
revenues of approximately $2.1 million annally. The initlal per kWh Rider RRC charge for the
IDER Expansion and the associnted bill impuaets are.set forth in Appendix C hereto. The
proposed Tariff sheet for Rider RRC is aftached ws Appendix I hereto,

11, ‘The Rider wlll provide for deferred accounting with interest on over- and
wirder-recoveries Al a rale equal fo the inferest rate on Lsvo-year constant matuity Treaswies as
published i the Federal Reserve Statistical Release on the first day of each month (or the closost
duy thercallor on which rates ave published), plus sixty basis points, but shall not exceed tho
overall rate of vetmn for JCP&L as authorized by the Board. The interest rate shall be resct cach
month. Additionally, the caleulation shail be based on the net of tax. beginning and end average
monthly balance. The Company shall acerue simple inferest on any over- or nnder-recovered

balance, with an annual roll-in to the RRC balance at the end of each reconciliation period,
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| 12.  ‘The IDBER Bxpansion component of Rider RRC will be mvicwéd, trued-up
and modified it an annuad filing that JCP&L, will miake with the Board, The cost effeotivencss of
the IDER Bxpansion will be veviewed in the future annuat fillngs uslng actval data, Each annval
filing will contain a reconciliation of JCP&L's actual recoveries and actual revenue requirements
for the prior period. Bach annual filing will also contain a foreeast of revenue requirements for
the upcoming 12-month period that shalf be based on the Company's overall pre-fax cost of
capilal as determined in its losi rate case. Such annual filings will take into account the oulcome
ol any proceeding initialed pursuant to pavagraph S above, The first such filing will include
actual data through June 2010, with annual filings thereafler.

3. In addifion to auy reports contemplated by pavagraph 4 above, J CP;?cI. will
provide monthly yeporls concerning the IDER Expansion comparable to the monthly repoyts
provided wilh wgspest to the TDER pilot program and including Information about any load
reduelion events that ocourved during the month. In addition, the Company will provide annual
reports by the end of each year, commencing the end of 2010, with respect to the IDER pilol
program and the IDER Bxpansion, which will foliow the outline set forth in Appendix B hereto.
The Company will consult with Board Staff and Rate Counsel on {he repotl outline for the
annual reports as apprapriate, including information with respeet to the IDER deployment’s
impact on enerpy dolivery operations and reliability as it becomes available.

14,  To the extent refevani, the impacts of the IDER piloi program and the
IDER Expansion shall count towards achicvement of the demand response {argets set forth in
New Jersey’s Energy Master Plan and the Board"s Order dated Juuuary 23, 2009 in Docket No.,

EO08121063,
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15, Costs associated with the IDER pilot progratm will continue to be
recovered in Rider SCC withoul modification to the exisling vecovery mechanism,

Cenclusion

16.  The Parties agree that this Stipulation contains mutual balanclng and
interdependent clauses and is intended to be accepted and approved in its enfirely. In the event
any particulnr provision of this Stipulation is not accepted and approved in its entirely by the
Bowd, or is moditied by a court of competent jurisdiction, then any Party aggrieved thereby shall
nol be bound to proceed with this Stipuiation and shall have the right, upon writien notice, to be
provided to all other Pariies within ten (10) days aller receipt of any such adverse decision, to
Htigate all issues addiessed herein to a conclusion, More particulatly, in the cvént this
Stipulation is not adopted in its enfirety by the Board in an appropriate Order, or is modified by »
cour! of compelent jurisdiction, then any Party hereto is free, upon the {imely provision of such
wrilten notice, to pursue its then available legal remedies with respect to all Issues addressed in
this Stipulation, as though this Stipulation had not been sighed.

17, The Parties agree thai this Stipulation shall be binding on them for all
purposes heraln,

18. 1t is specifically understoad and agreed that this Stipulation reprosents a
negoliated apreement and has been made exclusively for the purpose of this proceeding. Except
as cxpressly provided herein, (i) no Parly waives any righis it possesses under any prior
Stipulation, except where fhe tenns of this Stipnlation supersede such prior Stiputation, and (if)
the Parties shall not be deemed to have approved, agreed o, or consented to any principle or

meihodalogy underlying or supposcd fo underlic any agreoment provided herein in total or by
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specific item, The Paries further agree (hat this Stipulation is in no way bindlng vpon them in

any other proceeding, except 1o enforce the terms of this Stipulation,

1%

This Stipulation may be execuied in any number of counterparts, each of

which shall be considered one and the saine agreement, and shall become efTegtive when one or

more counierpris have been sipned by each of the Paties.

WHEREFORE, the Patties hersto have duly execunted and do respecifolly submit this

Stipulation o the Board and recoramend that the Board fssne o Final Declston and Order

adopling and approving this Stipulation in ifs entirety in aceordance with the tesms hereof,

Jersey //u al Powor & LAghi Company

o ) oag B ey

Morgan, Lewis & Bnck:us Lip

Pated: 8/45//0 7.

Ronald K, Clen
Public Advocato of New Jersey

Stefanic A, Brand
Diteelor, Rate Counsel

By:

Diane Schulze
Assistant Depuly Publie Advooats

Dated:

DRMESINTI0G.6

1

Anne Milpram,
Alorney General of Mew Jersey
Attorney For

Staif of Tho Boiyilmes
135-/ e e

Alox Moréau
Deputy Afforney Ceneral

Datcd:ﬁg/ ﬁé/{bf




speoifio itom, The Patties further agres that this Stipulation is in no way binding npon them i
iy othor progoeding, exeept {o enforce the terms of this Stipulation,

19, This Stipulation may be oxeeuied in any number of connia:parlé, each of
which shall be considered one and the same agveement, and ghall become effective when one or
more cowmrerparts have been signed by each of the Paciles,

WHERBFORE, the Parlies hereto have duly exeonted and do respectfully submit this
Stipulation to the Board and recomimend thal the Board issue a Final Decislon and Ordor

adopiing and approving this Stipulntion in is entirety in accordance with the terms hereof,

Jorsey Coentral Powor & Light Company Anne Milgram, :
Aftorney General of New Jeorse

By Attorney For
Mare B, Lasky Staff of Tho Board of Public Utllitles
Meorgan, Lowis & Bocking LEP :
- By
Dated:; Alsx Morean
Depuly Atlorney General
Dated:

Ronald X. Chon
Public Advoeate of New Jersoy

Stefanie A, Brand
Pirsotor, Rate Covnsel

By %Lm gM%/

Diane Sehulze
Assistani Da{}uty Publie Advocate

fo!ocj

Dated: 8‘,

hBHeI43{108.6 11




Feanne M, Fox Yicior A, Fortklowlez

Brexident Execufive Director
Teol. ¥ ($73) 6484832
Prederlck F, Butter Pax 4 (973) 648-2409

Conpnissivier

Joseph L, Flosdakis) oz
Canpnlssioner §§) t(l i 0 f ﬂ&ﬂ}j gfm-ggy

\ BOARD OF MIBLIC UTII.YI_‘?I?S
Nichalus Asselta TWO GATEWAY CENTER
Cosnntssioes HEWARE, NEW JBRSEY-0T102

Ilizabeth Rondul!
Conmivloner

August 3, 2009

Ms, Donna Williams

Contract Specialist

Office of Headquarters Procurement — MA-64
1.3, Departent of Energy

1000 Independence Avenue, SW
Washington, DC 20585-1615

Dear Ms, Williams:

On behalf of the New Jersey Board of Public Utilities (NJBPU), T weleome-welcome the
submittal [rom FirstBaergy Cotp on behalf of Jersey Central Powar & Light JCPL) fo the
(nited States Department of Bnergy’s (DOE) Funding Opportuitity Antiouncement for the Smart
Grid Investment Grant (DE-FOA-0000058), ‘The FOA is s merit-based, competitive solicitation
for projects to receive federal financial assistance for up fo 50% of eligible project costs, It is my
understanding that all applicants to this FOA need o provide commitment letters from other
third party funders.

The NJBPU is the Siate agency that regulates the rates apd services for JCPL and couid be-
considered the ihird party funder for JCPL. While the NJBPU has not received JCPL's actual
FOA submittal, the NJBPL endorses principles of Smart Grid deployment, New Jorsey's Energy
Master Plan, released last year afier being coordinated by the NJRPU, states that “smart grid
technolagies. .. provide the State with an opportunity to madsrnize the slectrical gric to a 21a
century infrastructure that will enable a wide arvay of benetits to the end users, the environment
andd the utilities.”

The NTBPU will act expeditiously to evaluate the current filing before. the NIBPU which forms
the basis for the portion of the FOA submittal from JCPL. The NIBPU commends the DOE for
its efforts in relensing these Smart Grid FOAs and we look forward to working with you,

Sincerely,

Vil G

Vietor A, Fortkiewicz
Executive Director




Exhibit C
Revised Rider AMI
APPLICABILITY:

Applicable to any customer who receives electric service under any of the Company’s Rate
Schedules with the exception of General Service — Transmission (Rate “GT”). The Advanced
Metering Infrastructure / Modern Grid charge (“AMI Charge”) will apply for all Rate Schedules,
exclusive of Rate GT, for all kWhs per kWh. This Rider is not avoidable for customers who take
electric generation service from a certified supplier.

RATE:

AMI Charge 0.0273¢

RIDER UPDATES:

The charges contained in this Rider shall be updated and reconciled on a quarterly basis. No
later than December Ist, March 1st, June 1st and September 1st of each year, the Company will
file with the PUCO a request for approval of the Rider chaiges which, unless otherwise ordered
by the PUCO, shall become effective on a service rendered basis on January Ist, April 1st, July
1st and October 1st of each year.




Exhibit D

Rider PTR
AVAILABILITY:

This Rider is only available to those customers taking service at service locations within the
particular geographic area identified in FirstEnergy’s Smart Grid Modernization Initiative filed
by the Company with the Department of Energy, who are not taking service under a critical peak
pricing rate schedule. The Company will select customers that will be assigned to this Rider in
two phases. The initial group of 4,000 customers will be assigned by the end of June of 2010.
The following group of approximately 39,000 customers will be assigned by the end of June of
2012. Customers so assigned may opt-out of service under this Rider pursuant to the “Term”
provision specified below.

PURPOSE:

The Peak Time Rebate program (PTR Program) will be used to collect data to gauge customer
response to higher hourly energy price signals in exchange for rebates based on the customer’s
decreased electrical usage during times of peak system demand. PTR Program participants may
receive rebates to their bill for reduced energy use during critical peak hours as described below.,
Rebate payments will be based on the amount of reduced energy usage as compared to a
calculated baseline usage level.

CRITICAL PEAK EVENTS:

Upon assignment to this Rider, PTR Program participants will be randomly assigned a critical
peak period (CPP) by the Company of either 1 P.M. EDT through 7 P.M. EDT or 2 P.M. EDT
through 6 P.M. EDT. During the months of June through August, the Company will call up to
fifteen {15) Critical Peak Events each year (a “Critical Peak Event”).

Baseline Usage for each Critical Peak Event is calculated using customer-specific energy usage
for recent historical days. Baseline Usage shall equal the customer’s average energy usage
occurring during the customer’s CPP of the first five (5) non-holiday, non-weekend, non-Critical
Peak Event days immediately prior to each Critical Peak Event. Holidays are defined as New
Year’s Day, Memorial Day, Independence Day, Labor Day, Thanksgiving Day, and Christmas
Day.

NOTIFICATION:

For scheduled Critical Peak Events, the Company will notify PTR customers by 6 P.M. the
previous day or as soon as possible thereafter. Notification of a Critical Peak Event consists of
an electronic message issued by the Company to a device or devices such as telephone,
facsimile, pager or email, selected and provided by the customer and approved by the Company.
Operation, maintenance and functionality of such communication devices selected by the
custoimer as well as receipt of notifications of Critical Peak Events shall be the sole responsibility

of the customer.,




RATES:

Rebate amounts of either $0.40 per kWh or $.80 per kWh will be randomly assigned to
customers upon placement on this Rider by the Company. The customer’s usage occurring
during the customer’s CPP shall be subtracted from the Baseline Usage to determine the number
of kWhs eligible for the rebate for each Critical Peak Event. Negative results from this
calculation shall be set to a result of zero, which will cause no rebate for that specific Critical
Peak Event,

OTHER PROVISIONS:

1. Rebates will be rewarded as a line-item credit on the customer’s monthly bill for
electric service. For a Critical Peak Event that falls near the end of the customer’s
billing cycle, rebates may carry over to the next month’s bifl,

2. No later than December Ist of each year, the Company shall file with the Public
Utilities Commission of Ohio (“Commission”) either 1) documentation sufficient to
demonstrate that the PTR Program is reflective of current market conditions, or 2) a
request for amendment to this Rider as necessary to reflect changes in program
requirements and market conditions.

TERM:

This Rider shall expire with service rendered through August 31, 2012, unless earlier
terminated by the Company with approval by the Commission. A customer may terminate
their participation in this Rider, effective with the next scheduled meter reading following at
least 12 days notice to the Company by the customer.
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