
 

 

Chicago Area Smart Grid Initiative  

 
Application for Federal Assistance 

U.S. Department of Energy 
Office of Electricity Delivery and Energy Reliability 

Smart Grid Investment Grant Program 
Funding Opportunity Number: DE-FOA-0000058 

Initial Announcement 
CFDA Number: 81.122 - Electricity Delivery and Energy Reliability Research, Development and Analysis 

 
ComEd DUNS No. 006929509 

Topic Area: Integrated and/or Cross-Cutting Systems 
 

August 6, 2009 
The data contained in the Budget Justification File of this application have been submitted 
in confidence and contain trade secrets or proprietary information, and such data shall be 
used or disclosed only for evaluation purposes, provided that if this applicant receives an 
award as a result of or in connection with the submission of this application, DOE shall 
have the right to use or disclose the data herein to the extent provided in the award.  This 
restriction does not limit the government’s right to use or disclose data obtained without 
restriction from any source, including the applicant. 



 

Chicago Area Smart Grid Initiative                                                    Page 2 of 39 

 
Table of Contents 
 
1. Project Abstract .................................................................................................................................. 3 
2. Project Tasks and Schedule .............................................................................................................. 3 

2.1. Introduction and Background ....................................................................................................... 4 
2.2. Project Tasks, Schedule and Reporting ....................................................................................... 9 
2.3. Task Interdependencies ............................................................................................................. 14 
2.4. Regulatory Approvals ................................................................................................................. 14 

3. Management Plan ............................................................................................................................. 15 
3.1. Project and SGIG Goals & Purpose - Relevance and Congruence............................................ 15 
3.2. Project Team and Organization.................................................................................................. 17 
3.3. Team Qualifications.................................................................................................................... 18 
3.4. Level of Organizational Commitment ......................................................................................... 21 
3.5. Risk Assessment and Management........................................................................................... 21 

4. Technical Approach To Enabling Smart Grid Functions............................................................... 23 
4.1. Project Elements ........................................................................................................................ 23 
4.2. Project Smart Grid Technologies................................................................................................ 29 
4.3. Metrics........................................................................................................................................ 30 

5. Technical Approach to Interoperability and Cyber Security ......................................................... 31 
5.1. Interoperability............................................................................................................................ 31 
5.2. Cyber Security............................................................................................................................ 32 

6. Project Costs & Benefits (including Jobs Creation) ...................................................................... 34 
6.1. Data Collection and Analysis Plan.............................................................................................. 34 
6.2. Project Costs.............................................................................................................................. 36 
6.3. Project Benefits .......................................................................................................................... 36 

 
 



 

Chicago Area Smart Grid Initiative                                                    Page 3 of 39 

1. Project Abstract  
Chicago Area Smart Grid Initiative (CASGrid) 

CASGrid is designed to satisfy three objectives critical to the full build-out of an integrated smart grid platform serving 
ComEd’s 3.8 million customers. The project will yield valuable information for DOE and utilities regarding customer 
load response to alternative pricing and technology options based on one of the largest and complete randomized 
experiments to-date.  
Topic Area: Integrated and/or Cross-Cutting Systems 
Project Cost:  $350,000,000   Proposed Federal Share: $175,000,000 
 

Project Objective Technologies Deployed 
Demonstrate the operational and societal value of an 
AMI pilot combined with the largest and most 
sophisticated U.S. randomized customer behavioral 
experiment with 24 pricing / technology combinations. 

• 250,000 meters 
• Associated AMI communications infrastructure 
• MDMS 
• 5,800 IHDs 
• 5 dynamic rate types 

Achieve integration of utility and community 
sustainability objectives by deploying AMI / customer 
applications / dynamic pricing in Chicago communities 
targeted for comprehensive sustainability investments. 

• 70,000 additional meters and associated 
infrastructure 

• 50,000 IHDs 
• Deployment of dynamic pricing  

Deploy a full-suite of smart grid distribution 
technologies with integration across all important 
dimensions (cyber security, interoperability, reliability, 
functionality, operations and business) 

• 700 advanced distribution automation switches 
• CVR on 20 feeder lines 
• 4 Intelligent Substations 
• Fiber ring backbone installation 
• SCADA expansion 
• AMI communication network integration 

 
CASGrid’s core principle is the integration of technical and human systems to unlock several streams of customer 
value, and enable an expansion of distributed energy and product /service markets.  
 
ComEd leads this Initiative, funding the financial match. The City of Chicago plays a key 
role in facilitating this Initiative’s integration with broader community sustainability goals. 
Key vendors include SilverSpring Networks, GE, Itron, Schweitzer Engineering 
Laboratories, S&C Electric, Accenture, The Brattle Group, Illinois Institute of 
Technology, and the Center for Neighborhood Technology.  
 
 

2. Project Tasks and Schedule  
 
 Project At-A-Glance 
 
Our proposal is built on three key elements integral to successful long-run deployment. Each element includes 
several technology bundles deployed in multiple locations. The following table provides a quick reference to the types 
and numbers of technologies proposed for each project element. 
 
 
 

3,800 Jobs 
 (1/2 from federal 

funds) 
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Objectives / Project Elements  
#1 - Demonstrate the 
Operational and Societal Value 
from AMI Deployment 

#2 - Achieve integration 
of utility and 
community objectives 

#3 – Deployment of a full 
suite of integrated smart grid 
technologies 

Technologies • 250,000 advanced meters and 
supporting communication 
network 

• 8,000 customer randomized 
test of 24 combinations of 
dynamic pricing tariffs and 
customer technology including 
5,600 in-home devices of 
various types 

• 19,000 advanced load control 
switches  

• Meter Data Management 
System (MDMS) 

• 70,000 advanced 
meters 

• 50,000 customers on 
dynamic price with in-
home devices 

• Integrated with 
community-based 
delivery of energy 
efficiency services, 
including low income 
weatherization 

 

• Distribution Automation – 
700 switches 

• Conservation Voltage 
Reduction (CVR) 

• Enhanced Substations  
• Communications support 

systems including fiber ring 
installation and SCADA core 
network upgrade 

 

Location / 
Footprint 

• Deployed in the 31 
communities of our 
Maywood Operating Center 
and a portion of Chicago 

• 1 Northwest and 1 
Southside Chicago 
neighborhood plus the 
City of Elgin 

 

• CVR included in 2 Intelligent 
Substations integrated with 
AMI in the Maywood 
Operating Center 

• 2 Intelligent Substations in 
Chicago 2016 Olympics 
footprint 

• Communications system 
upgrades across the system 

Key Features • Largest / most sophisticated 
randomized test of dynamic 
pricing 

• Detailed tracking and 
assessment of AMI operational 
benefits 

• Links AMI related 
customer applications to 
concentrated 
community-based 
deployment of energy 
efficiency services to 
prove co-benefits 

• Creates cyber-secure and 
interoperable platform for 
smart grid build-out across 
system 

• Significant increases in 
reliability and safety 

• System energy efficiency 
improvement 

 
2.1. Introduction and Background 
ComEd’s proposal reflects a combination of our vision for smart grid deployment and a set of core convictions. The 
ComEd Smart Grid roadmap shows annual estimated benefits from full deployment of $388M1 against a total cost of 
$2B to $2.5B, inclusive of the costs of this proposed project, resulting in a simple payback of between five and 
slightly over six years. Lifetime savings would exceed costs by a significant amount. 
 
The ComEd Smart Grid vision is rooted in the recognition of the need for fundamental change to three core business 
processes: 
1. Billing and customer service: Deployment of smart grid technologies will improve virtually every facet of the 

meter-to-cash process, and will provide valuable tools for upgrading outage management, the contact center 
experience and ultimately customer satisfaction. 

2. Delivery: The installation of a variety of “grid-side” technologies will vastly improve maintenance, outage 
detection, response and mitigation, distribution energy efficiency, reliability and system security. 

                                                 
1 This is the sum of O&M and customer-side savings, where the latter results are primarily from load response. 
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Dynamic Pricing and Demand 
Response at ComEd 
 
ComEd currently manages one of 
only two residential real-time pricing 
programs in the country, including 
over 7,000 customers. 
 
ComEd also manages one of the 
most active service territories 
nationally with respect to demand 
response. In 2009: 
• ComEd has 1,336 MW under load 

response contracts. 
• We estimate that Curtailment 

Service Providers (CSPs) have an 
additional 800 MW under contract 
from the ComEd service territory. 

3. Customer energy management: While our business historically ended at the meter, the energy management 
choices customers make beyond the meter profoundly affect energy consumption and cost and CO2 emissions. 
Combining the power of AMI-driven information with more efficient dynamic pricing and a broad portfolio of 
energy efficiency programs allows us to give our customers’ valuable services and real choices. 

 
The following core convictions drive our commitment to smart grid investment and underlie this proposal: 
Security and Interoperability is the fundamental design basis of ComEd’s Smart Grid architecture.    ComEd 
will implement the smart grid as a platform to be used throughout the company by selecting interoperable, versatile, 
and scalable technologies that will support present and future smart grid applications.  Cyber security will be 
implemented across the entire platform utilizing NIST compliant standards and NERC requirements.   
Delivering customer value requires delivering high reliability. 
ComEd performs within the first quartile SAIFI (outage frequency) and 
high second quartile CAIDI (duration of outages).  ComEd’s aim is to 
transform system performance to move away from legacy analog 
equipment and networks that leave system operators without 
instantaneous performance information or control, particularly with regard 
to lower voltage parts of the system. The Chicago area is operationally 
challenging and such core industries as data centers, high-tech 
manufacturing, financial services and health care demand premium 
power service.  
Smart technology enables smart markets. ComEd serves 3.8 million 
customers in Northern Illinois and Chicago.  We are the largest U.S. 
electric utility that is fully unbundled, owning no generation and for which 
all customers are eligible to purchase energy service from competitive 
suppliers. All of our customers have a market-based hourly pricing option, 
and are encouraged to participate in demand response markets either 
through ComEd-administered programs or curtailment service providers.  
ComEd believes that markets work to the best advantage of customers 
when there is a clear path from the customer to the wholesale market. 
Our communities’ ability to satisfy development and sustainability 
objectives requires a smart, responsive electric infrastructure. Our service territory is characterized by a 
deepening community-driven focus on sustainable development and climate protection. Customer behavioral 
response enabled by AMI, dynamic pricing and customer technology is instrumental to effective, long-term 
engagement with customers around sustainable energy use. The City of Chicago has embarked on one of the 
nation’s most ambitious urban climate protection plans of which building energy efficiency is a centerpiece.  ComEd 
is engaged in a rapid ramp-up of energy efficiency investment, approaching $200 million annually. ComEd and 
Chicago are working to integrate delivery and all efficiency services in the City. 
Future energy affordability rests on a more intelligent system. Maintaining affordability requires an increasingly 
productive utility system at every level of transaction, from procurement, to operations and ultimately end-use. Such 
productivity improvements could only be found in digital systems that enhance operational control, provide 
significantly more control to customers and link customers to markets.  
 
Our vision combines with these convictions in three key project objectives: 
 
OBJECTIVE #1 - Demonstrate the operational and societal value from full AMI deployment and validate the 
business case.  Small-scale pilots and paper studies indicate significant net benefits from AMI deployment. 
However, full AMI deployment for ComEd’s 3.8-million customer service territory is conditional on regulatory 
approval, which depends on demonstration of clear net benefits. The first objective of the proposed project is to 
validate the AMI business case through a 250,000-meter deployment, with associated communications and 
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Integrating PV and AMI 
Under a separate DOE proposal ComEd has 
proposed installation of 100 rooftop PV 
systems, integrated with the AMI deployment 
proposed here. 50 systems would have 
battery storage and all would have 
sophisticated control systems Customers will 
be placed on an hourly rate, with the intent of 
studying both the local system reliability 
impacts and customer use of the systems in 
an hourly pricing environment. Customers, in 
effect, become mini-utilities capable of buying 
and selling power as a function of market 
prices. 

information technology infrastructure.  Of the 250,000 meters, 220,000 will be deployed within a single operating 
center (“Maywood”) covering 31 near-West Chicago suburban communities, with the additional 30,000 meters in a 
nearby Chicago community. This pilot has been designed to measure the operating cost savings associated with 
automated meter reads, fewer service truck rolls, improved outage management, and reduced unbilled energy.    
 
The pilot also will embody one of the most sophisticated studies of customer response to-date. Approximately 8,000 
customers within this footprint will be included in a randomized test of 24 specific combinations of dynamic rate 
structures, in-home technology and education approaches. Participation will be on an opt-out basis – a unique 
feature in such studies. The pilot will gauge customer behavioral response with respect to both the magnitude and 
shape of the load response. This pilot will accurately simulate a mass deployment of the combination of AMI, 
dynamic pricing and in-home technologies using an approach that to our knowledge has not yet been attempted at 
this scale, and that will yield extremely valuable data on customer reaction and adoption behavior characteristics that 
will be available to DOE and other parties. 

 
The initial phase of the pilot will run from the 2nd quarter of 2010 
through the end of the year, with the focus of the randomized 
test in the summer months when prices typically vary most. 
 
1,200 existing ComEd AC Cycling participants within the pilot 
area will be converted from the existing one-way paging-based 
system to the AMI system. An additional 17,800 customers will 
be recruited for the program for a total 19,000 participants. SGIG 
funding will enable an additional 20 MWs of controllable load 
response. 
 
Finally, the pilot will include a project to be conducted jointly with 
the Chicago Building Owners and Managers Association 
(“BOMA”) to test the ability of large office buildings to 
automatically aggregate demand response through a 

sophisticated metering and control system.  This element of the pilot offers an opportunity to study the use of smart 
grid technology in downtown Chicago. ComEd would replace 2,000 meters with advanced meters capable of 
providing the finely-grained interval data necessary to supply regulation services in the PJM market. The results of 
this project element will enable us to validate the benefits of a sophisticated approach to demand response in 
downtown high-rises. 
 
OBJECTIVE #2 - Achieve integration of utility and community 
objectives through AMI and customer applications deployed in urban 
communities targeted for comprehensive sustainability investments. 
Even with validation of the AMI business case, the investment under-
delivers if it cannot be leveraged to achieve community objectives. The 
City of Chicago has committed itself to an ambitious climate action plan, 
requiring a 25% reduction in CO2 emissions by 2020 through 33 detailed 
strategies. Objective #2 demonstrates advancement of community climate 
action and economic development strategies through AMI and associated 
customer applications. ComEd proposes to deploy 60,000 meters2 and 
supporting infrastructure, including up to 50,000 in-home devices, in two areas of Chicago that are the focus of City 
sustainability initiatives. The AMI and customer premise technology installation will be linked to a City-led initiative to 
integrate all available energy efficiency services and associated environmental initiatives within the two communities 
using innovative community network models developed with the assistance of anthropologists from the Field Museum 
                                                 
2 An additional 10,000 meters will be installed in the community of Elgin as part of the ComEd Energy Challenge. 

Testing the Market
As part of ComEd’s commitment to 
facilitating the operation of 
competitive retail electric markets, 
we propose to bid out the customer-
side applications associated with up 
to 5,000 customers to competitive 
suppliers, including certified 
alternative retail electric suppliers. 
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in Chicago.  This will be an intensive effort to influence consumer behavior through the focused application of 
advanced technology, dynamic pricing, targeted energy efficiency 
incentives and community-based outreach and education. The specific 
tariff and customer technology to be used will be designed using the 
outcomes of the pilot in Objective #1 and will be designed as an opt-out 
rate. 
 
Meeting this objective will accomplish several aims that cannot be 
reached through the customer experiments noted above due to the need 
to tightly control these experiments: 

• Test the work processes associated with mass deployment of customer devices. 
• Provide a model for how utility smart grid deployment can be aligned with the delivery of an array of 

complementary services. 
• Test the incremental impact of including the AMI package in a broader portfolio of energy efficiency services. 
• Test network-based community messaging for opt-out dynamic pricing. 
• Test the response of 3rd parties to the opportunity to market AMI-based services to customers.  

 
OBJECTIVE #3 - Deploy a full suite of smart grid technologies to demonstrate integration of all systems 
across all-important dimensions (security, interoperability, functionality, operations and business).  This 
deployment will provide a guide for the rollout of the smart grid throughout the ComEd service area, and will yield 
valuable information for other utilities. This deployment allows a mapping of the work processes for integrating all 
systems across all-important dimensions including cyber security, interoperability, functionality and organizational 
structure. Our proposal incorporates a broad array of “grid-side” technologies that will be deployed both in 
conjunction with the AMI installations and elsewhere in the service territory where deployment would have the most 

immediate value. For example, ComEd will integrate the installation of the 
220,000 advanced meters and related communications and customer 
applications in the Maywood operating area with the installation of up to 40 
distribution automation switches and the conversion of two Maywood area 
substations to Intelligent Substations. Two additional Intelligent Substations 
will be located in the proposed footprint for the 2016 Olympic Games 
providing the platform for making these the first games to operate on a 
smart grid platform.  ComEd will build-out much of the communications 
support structure required throughout the service territory to effectively and 
securely manage the massive flow of information produced by smart grid 
systems. 

 
PROJECT ELEMENTS. Our proposal envisions the three key project elements corresponding to these objectives.  
Substantial planning for these project elements has been underway for over a year in cooperation with key public 
stakeholders and with the Illinois Commerce Commission (ICC), the State’s utility regulatory agency.  The planning 
has been designed to develop a collaborative blueprint for deployment of smart grid technology as funds become 
available and regulatory approvals are received. ComEd has identified technologies, project partners, vendors and 
contractors and has selected deployment footprints in cooperation with local governments and key consumer and 
environmental stakeholders. ComEd has previously established a cross-functional smart grid management structure 
designed to ensure direct accountability to the President / COO and effective coordination across all impacted 
corporate organizations. 
 
Each project element involves the installation of one or more of six smart grid technology bundles. We have included 
these technology descriptions here as a guide to the description of project tasks that follows, since the tasks are built 
around installation of smart grid technologies to support the project’s three objectives. 

 

An Olympic Smart Grid 
Two Intelligent Substations will be 
designed and installed in the 
proposed footprint for the 2016 
Olympic games, significantly 
enhancing ComEd’s ability to 
manage Olympic loads and 
providing a world showcase for 
smart grid technology. 

ComEd and the City of Chicago have 
pledged to coordinate this proposed 
AMI deployment with a City initiative to 
extend broadband service to under-
served areas. The City’s initiative 
would be funded under a separate 
ARRA grant led by the City.  
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TECHNOLOGY BUNDLES 
Advanced Metering Infrastructure (AMI)  

GE HAN-Enabled Meters  
• Microprocessor-based and supporting two-way communications, time-of-use measurement, outage 

management, tamper detection, and net metering 
• Equipped with service switches, voltage monitoring, remote configuration of components and support for gas 

and water metering 
• Daily kWh register, and programmed with a 30-minute kWh interval channel 
• Support remote upgrading of all firmware components, inclusive of the metrology and all communications. 
SilverSpring Networks Mesh Radio System  
• Interoperable: IP end-to-end, using TCP routing and SNMP network management for alarms and diagnostics, 

leveraging proven communications networking built on open standards allowing for the transport of varied data 
requirements 

• Network supports peer-to-peer communications and DNP3 transport over IP to enable distribution automation 
• Highly secure solution which implements a full cryptography suite through use of asymmetric public/private key 

exchange, x.509 digitally signed certificates and AES 256-bit encryption as well as digitally signed firmware in 
secure memory 

• HAN communications leveraging Zigbee standard protocols to support IHDs 
2,000 advanced meters for large office buildings to support BOMA Chicago’s Smart Grid program across 262 
downtown high-rise office buildings 

Customer Applications Technologies 
• An enhanced web site delivering next-day consumption data to customers via a broadband connection, enabling 

greater data manipulation by the customer and additional tools and services such as the ability to set savings 
goals and receive feedback 

• “Basic” in-home devices capable of displaying real-time consumption information pulled from the meter as well 
as basic price and cost information  

• “Enhanced” in-home devices with display and some device control capability 
• Programmable, controllable thermostats 
• AMI-enabled 2-way communicating central AC switches 

Distribution Automation (DA) 
• Cooper NOVA reclosers: Three-phase, vacuum-interrupting devices for use on the 12kV distribution system 
• S&C Intelli-rupter, utilizing Pulse Closing technology: (next generation technology) Used as a mid-circuit 

and/or tie reclosing device in the 12kV system. Pulse closing devices apply a very fast, low energy pulse to the 
line to reduce damaging fault currents and voltage sags on the faulted line as well as on adjacent feeders.  
Intelli-rupter utilizes the Intelli-TEAM II automatic restoration system and provides the ability to track system 
conditions on overhead and underground distribution systems and provide fast, fully automatic fault isolation 
and customer service restoration 

• S&C SCADA-Mate Automatic Line Restoration Switches (ALRS): Utilized on 34kV lines employing Intelli-
TEAM technology. Allows remote fault isolation and service restoration, minimizing the scope of outages.  ALRS 
switches provide remote feeder monitoring capability and automatic reconfiguration 

• Utilizes a highly secure and interoperable SilverSpring Networks mesh radio technology 
Conservation Voltage Reduction (CVR) 

• Micro-processor feeder relays to monitor real and reactive power 
• Digital substation transformer tap changer controls 
• Digital controls for pole-top capacitor banks 
• A central controller that minimizes feeder reactive power flow while maintaining minimum voltage delivered to 

customers by feeders 
• Digital communications between sensors, capacitor controls and the central controller 
• Utilizes a highly secure and interoperable SilverSpring Networks mesh radio technology 
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Enhanced Substation 
• Sensors: Convert voltage, current and temperature to values suitable for protective relays and monitoring 

systems 
• Microprocessor-based protective relays: Process the data from sensors and identify power system 

abnormalities requiring system isolation.  Relays typically operate within 16 milliseconds, limiting and confining 
damage by disconnecting the failed asset from the system.  In conjunction with isolating abnormalities, relays 
reconfigure the substation to maintain power delivery to customers.  Relays also act as a data capture device for 
abnormalities, enabling engineering staff and computer-based tools to analyze event records, while allowing 
archiving of the event for future reference. 

• Substation computers: Store, trend and transmit data from the protective relays and monitoring devices to 
determine enhanced maintenance intervals, improve reliability, avoid future emergent failures and reduce cost.  
The computers will constantly review data using goal specific algorithms to monitor power system components 
and trends for transformers and other substation components 

• Communications networks: Link the sensors, protective relays, and substation computer and provide cyber 
secure restricted access from the utility enterprise network 

Communications Support Systems 
• Fiber ring/backbone: Fiber will be installed along ComEd’s transmission and distribution rights-of-way through 

85 substations and offices  
• IP enabling substation Remote Terminal Unit (RTU) communications: ComEd substations will be modified 

and/or converted to microprocessor-based RTUs that operate on an IP network 
• Analog phone upgrades to digital IP: Analog circuits at various substations will be migrated to digital IP 

communications 
• SCADA Master Expansion and Communication Standardization:  The SCADA core network infrastructure 

will be upgraded. The SCADA application, databases and computing capacity will be expanded to 
accommodate the increased demands from the installed smart grid applications.  This project will enable future 
SCADA data acquisition expansion, reduce cost and provide higher SCADA telemetry reliability through the 
adoption of standard DA protocols including DNP3 over IP 
  

2.2. Project Tasks, Schedule and Reporting 
The remainder of this section outlines the key tasks and milestones within each element. 
 
Project Element #1: Estimate the operational and societal value from full AMI deployment and validate the 
business case 
Project Planning & Design 
AMI: Detailed project plan is under development, including installation routes, schedule, network design and 
equipment placement; customer and municipality communications plan, call center and field employee training to 
support the 250,000 meter implementation and pilot support.  An initial 500 meters were installed to test the 
communications system and provide test data.  The meters are communicating to the test system at this time. 
Design and built-out of the MDMS, and upgrades to the billing system have begun (associated costs are not 
included in this project cost and costs incurred prior to 90 days prior to assumed award date are not counted in 
match).  In addition, design has begun on Remote Connect / Disconnect features of the meter, Web Presentment 
for all the customers in the proposal, outage management and revenue protection capabilities. 
Customer Applications: Initial project focus will be on effective design of the package of technology, rates and 
education for the 8,000 customers in the pilot. A plan for design of the customer experience, rate design, 
evaluation, technology selection and customer support has been developed as part of ComEd’s ICC pilot filing. 
Work is underway to develop a more detailed work plan that covers these areas. 
MILESTONES – IT requirements gathering and design begins (Apr ‘09); AMI acceptance test complete (July ’09); 
Design / Focus groups complete (Aug ’09); Network design complete (Oct ’09); Meter installs begin (Nov ’09) 
Procurement 
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AMI: Initial contracts negotiated with SilverSpring Networks, GE, Accenture, Itron (MDMS), IBM and 
Clevest/Motorola to enable initial test meter procurement and work on the MDMS and billing systems. Having 
negotiated contracts enables ComEd to quickly add scope/volume when funding is approved. 
Customer applications: As part of the planning and design process, ComEd will identify and customer-test 
several technologies for the in-home displays (IHD) and web-presentment. Based on those results, expected to be 
available in the late 3rd or early 4th quarter. ComEd will purchase a limited number of preferred devices for function 
and reliability testing. Assuming the devices perform to specifications, an expedited procurement of devices will 
occur or sole sourcing if only one suitable option is identified. 
MILESTONES – Vendor contracts awarded (Jan ’09 - Aug ’09); Meter and network equipment deliveries begin 
(Oct ’09); Procure customer devices (Jan ’09 – Mar ’09) 
Installation 
AMI: Installation of meters and network equipment will be performed by union utility employees. Labor may be 
supplemented with contractors if necessary. Installs will utilize newly introduced handheld technology to capture 
field data electronically and complete the transactions wirelessly in real-time. 
Customer applications: Prior to installation, the samples for each of the research cells will be drawn from the 
pilot footprint. Installation will begin for customers as soon as meters are installed. Simple IHDs will be directly 
supplied to customers. ComEd-provided technicians will install programmable-controllable thermostats. The five 
new tariffs require modification of the customer billing system, for which coding will begin in late ’09 with 
completion by May ‘10. 
MILESTONES – Meter installations begin (Nov ’09), Meter installs end (May ’10) 
Testing and Quality Assurance 
AMI: Field data from meters will continually be reviewed for quality and accuracy. The manufacturer will test all 
meters and network equipment. Meters will be sample-tested by ComEd according to ANSI standards. IT 
components will be tested and verified through a proven methodology that tests in various levels of detail and 
integration culminating in an end-to-end operational test beginning 3rd quarter 2009. 
Customer applications: Three methods will be used to monitor quality. First, prior to procurement we will test 
IHDs in a limited number of homes, working with the device manufacturers to correct any failures. Second, we will 
use customer self-reports to identify failed devices. Third, we plan to survey customers in the research cells 
throughout the pilot period to assess behaviors and attitudes, including use of the IHDs as appropriate. Failed 
devices will be replaced. 
MILESTONES – Operational Readiness Testing begins (Sep ‘09) 
Outreach and Education 
AMI: Community outreach concerning the benefits and capabilities of these new meters will occur throughout the 
project directed at both customers and municipalities to encourage and promote the efficient use of electricity by 
empowering the customers with information over the internet. The benefit discussion will include operational cost 
reductions, avoided losses, improved outage management, direct customer benefits and societal benefits. 
Customer applications: Given the need to preserve the integrity of each cell in the experiment, outreach and 
education will be tailored to each cell depending on the customer application. All customers will receive detailed 
information on how to use the information available through the project web site and/or IHD. Detailed instructions 
that have been pre-tested will be provided for the installation and operation of the IHDs. Aside from the control 
groups, the customers in the treatment cells will have access to an enhanced web site with a richer set of tools 
and information for taking advantage of the technology. 
MILESTONES – First customers billed with AMI data (Jan ’10); First customers billed as part of the customer 
application pilot (Jun ’10) 
Data Collection, Evaluation & Reporting 
AMI: ComEd expects lower energy delivery costs by a reduction in labor, improved collections, avoided energy 
consumption, and improved outage management. Data collection from the customer operations and other 
impacted organizations will continually be evaluated for throughout this project. Quarterly regulatory reporting on 
installation progress, project spend against budget, IT development progress for implementation support, billing, 
customer service, operations automation, outage management and web capabilities;  
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Customer applications: Two types of data will be collected, with an initial report of results prepared at the end of 
the 2010. Customer experience data will be collected prior to, during and after the initial pilot phase. These data 
will be used to assess customer attitudes and general behaviors with respect to the specific combinations of 
pricing and technology offered. Second, we will collect detailed data with respect to the magnitude and shape of 
load response. Per each experimental cell, our data collection and evaluation plan will draw conclusions with 
respect to the load response value of each combination relative to one another and the control groups. These data 
will enable us to draw inferences with respect to the value of response across the pilot and the territory as AMI 
deployment expands. 
MILESTONES – Quarterly regulatory reporting begins (Mar ’10); Final regulatory report on AMI project results 
(Mar ’11) 
 
Project Element #2: Achieve integration of utility and community objectives through AMI and customer 
applications deployed in urban communities targeted for comprehensive sustainability investments 
Project Planning & Design 
AMI:  Plan for the installation of an additional 70,000 meters to include installation routes, schedule, network 
design and equipment placement leveraging all of the infrastructure and development detailed in the first project 
element 
Customer applications: Two key elements: (1) Use preliminary results from the Maywood pilot to refine customer 
technology and the dynamic rate to be offered. (2) ComEd, the City and other partners will develop the package of 
specific efficiency offerings and the specific sections of the target neighborhoods to target for the block-by-block 
delivery of program services.  We also will identify key community groups for actual service delivery. 
MILESTONES – Refine dynamic rate design and IHD technology (Sept ’10), IT release complete (May ’10) 
Procurement 
AMI:  70,000 additional meters and network equipment will be procured in 2010 according to the implementation 
plan leveraging the contract from the first project element. 
Customer applications: Mass procurement of up to 50,000 devices will enable more competitive pricing. 
MILESTONES – Customer application equipment identified (Sep ’10), Meter and network equipment deliveries 
begin (Feb ’10) 
Installation 
AMI: The installation planning will leverage the first project element’s workforce balanced against other critical 
work throughout the year and continue installations through the end of 2010. 
Customer applications: Installation of customer devices will be integrated with delivery of efficiency service – for 
example, for homes that are targeted for weatherization, the local weatherization agency will be used to deliver 
and provide basic customer training in the device and pricing program. Learnings from the ongoing Affordable 
Technology Pilot (see Sec 4) will inform our approach to customer education. 
MILESTONES – Meter installations begin (Feb ’10), Meter installs end (Dec ’10) 
Testing and Quality Assurance 
AMI:  Testing and QA methodologies developed in the first project element will be leveraged. At appropriate times 
in the overall project schedule, these methodologies will be reviewed and refined based on lessons learned and 
project needs. 
Customer applications: Learnings from the Maywood pilot will be used to refine the customer care plan for this 
deployment. Customer self-reports and ongoing satisfaction surveys will be used to flag quality issues with the 
customer devices and the effectiveness of the integrated delivery process. 
MILESTONES – Customer applications testing begins for Chicago deployment (Dec ’10) 
Outreach and Education 
AMI:  Customers in this element’s footprint will benefit from all of the same communications provided to customers 
in the operational analysis footprint as part of the first project element.  
Customer applications: We will use initial results from the evaluation of the Maywood pilot to refine basic 
outreach and education tools. Community-based organizations will be used to conduct outreach and education 
regarding customer applications in conjunction with energy efficiency outreach and education. 
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Data Collection, Evaluation & Reporting 
AMI: The evaluation and reporting will focus on the new learnings from this expansion of the AMI pilot.  
Customer applications: This project has several analysis objectives. First, we want to collect data to understand 
the differences in energy use between customers with smart meters only, those with efficiency services only and 
customers with both. A formal sampling plan will be developed and data will include customers’ LiHEAP, 
Weatherization Program and bill payment status in addition to energy use. Second, given the areas of the City into 
which the meters will be deployed, customers are likely to be less diverse than in Maywood. We want to track 
levels of customer satisfaction, engagement with the technology within specific demographic groups, including 
non-English-speaking groups. 
MILESTONES – Report on City of Chicago pilot evaluation (Dec ’11) 
 
Project Element #3: Deploy a full suite of smart grid technologies to demonstrate integration of all 
systems across all important dimensions (security, interoperability, functionality, operations and 
business) 
Project Planning & Design 
DA: The project will deploy automated devices on 12kV and 34kV distribution lines to improve overall reliability 
and operation of the distribution system.  Detailed project plans are under development, including schedule, 
resource plan, contractor selection, procurement schedule, basic communications architecture, and design 
requirements. Design and evaluation includes analytical studies, installation documentation, specifications and 
analysis of feeder loading capability.  The project will leverage lessons learned from the DOE-sponsored IIT 
Perfect Power Initiative. 
CVR: This project will deploy automated capacitor switching and a Volt/VAR optimization system to minimize 
distribution system losses.  Project plans under development include schedule, contract selection, evaluation of 
control software and construction.  Design includes identification of other system reinforcements needed to 
achieve voltage reduction. 
Enhanced Substation: This project utilizes microprocessor technology to improve personnel safety, facilitate the 
ability to easily integrate Distributed Generation, improve reliability, increase material condition awareness and 
ultimately reduce costs to the consumer.  Detailed project plans are under development, including schedule, 
contractor selection, procurement schedule, basic communications architecture and functional system software 
development. 
Communications support: Develop the architecture to move to a standard communications infrastructure that is 
essential to ensure an integrated smart grid solution. This project will define a communications design that will 
meet the requirements of the DA elements being added, specifically increasing the capacity of the SCADA 
systems.  This also includes deploying a fiber backbone and an RF overlay network to provide high-speed 
transport of data back to a data center. Replace/upgrade legacy RTU’s within substations supporting IP 
communications. 
MILESTONES – CVR functional specs. Requirements complete (May ’10); CVR program measurement and 
evaluation plan (Jun ’10) 
Procurement 
DA: Switches, controllers and radio manufacturers have been established along with specific hardware monitoring 
parameters.  Contracts will be prepared for issuance pursuant to approval of this proposal. 
CVR: Capacitor bank vendors and budgetary proposals for capacitor automation software have been obtained 
from vendors.  Contracts will be prepared for issuance pursuant to approval of this proposal.  
Enhanced Substation: Microprocessor relay and communication system manufacturers, models and quantities 
along with specific hardware monitoring parameters have been established.  Contracts will be prepared for 
issuance pursuant to the approval of the CASGrid proposal. 
Communications support: Procurement of hardware will be targeted at software, server and communications 
devices required to scale the existing SCADA systems. Fiber, associated electronics and RTUs will be procured 
through existing communication vendors. 
MILESTONES – All vendors selected and procurement initiated (Dec ’09)  
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Installation 
DA: 700 advanced distribution switches will be installed by ComEd and contractor personnel.  Contractors have 
been identified and contracts are pending the approval of this proposal.   
CVR: Communications equipped capacitor bank controls and other system reinforcements will be installed. The 
software vendor will oversee installation and commissioning of the automation software. 
Enhanced Substation: Installation of 800 microprocessor relays, 57 transformer monitoring devices and 3 digital 
data recorders. Installation will be achieved through the collaboration of ComEd personnel and contractors. 
Contractors have been identified and contracts are pending approval of this proposal. 
Communications support: Installation will replace proprietary interfaces connected to the SCADA system and 
the installation of server infrastructure required to expand the capacity of the existing system. Install fiber 
backbone and associated communications electronics throughout the territory.  Install and re-commission 
substations following RTU upgrades. 
MILESTONES – Pct Completion Dates (25%, 50%, 75%, 100%) 
                                 DA – Mid-Circuit Reclosers (MCRs) – (Jun’10, Dec’10, Jun ’11, Dec ’11) 
                                 DA – ALRS IT1-IT2 Conversions (Aug ’10, Jan ’11, Jul ’11, Nov ’11) 
                                 Enhanced Substation- (Jun ’10, Oct ’10, Feb ’11, Jun ’11) 
                                 CSS – Fiber Rings (Jun ’10, Dec ’10, Jun ’11, Dec ’11) 
                                 CSS – IP Enabled SCADA (May ’10, Nov ’10, May ’11, Nov ’11) 
                                 CSS - SCADA Oil Pumping Stations (Aug ’10, Dec ’10, Mar ’11, Jul ’11) 
                                 CVR – System Operational (Dec ’10) 
Testing and Quality Assurance 
DA:  Perform post installation inspections per quality assurance program, including testing to ensure SCADA 
operability. 
CVR: Capacitor control automation software and field controls will be tested to ensure that loss reduction has 
been implemented and the delivery voltage is within state regulatory standards. 
Enhanced Substation: Data processed from the microprocessor relays, capacitor control system and transformer 
monitoring sensors will be tested against analysis criteria and alarm thresholds.   
Communications support: Test plans will be developed to ensure that SCADA communications perform 
satisfactorily prior to commissioning production deployment of the system. Communications backbone will be 
tested in accordance with existing ComEd standards for fiber optic installation. Substations will be tested and re-
commissioned following RTU upgrades. 
Outreach and Education 
DA: Distribution and operating standards will be updated in conjunction with use of new technology. 
CVR: Operating procedures will be updated to reflect the operation of the system.  A communication package to 
the customers affected by CVR will describe the change in delivered voltage and the expected impact on customer 
energy consumption. 
Data Collection, Evaluation & Reporting 
DA: Operational data will be monitored & reviewed to evaluate overall program effectiveness. 
CVR: CVR will be implemented at various levels of voltage reduction to evaluate the amount of energy reduction 
and proper function of the automation scheme, remaining within regulatory voltage limits. 
Enhanced Substation:  The substation computer will collect operational data allowing comparison to industry and 
company benchmarks for the assets involved.  When complete, the project will produce data directly allowing 
trending and guidance for preventative maintenance intervals and equipment condition analysis.    
Communications support: Data collection will validate the success of the overall system upgrades. Success 
criteria will be a demonstration of the ability to accommodate the increase in point count of the SCADA system and 
the ability to perform as designed with the additional load. 
MILESTONES – DA / CVR / IS / CSS – Report on results of implementation of system deployment and benefits 
(Dec ’11) 
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2.3. Task Interdependencies 
Interdependency cuts across the complex of tasks and project elements.  CASGrid’s value comes from the leverage 
gained from integration and with that leverage comes the concomitant need to address interdependencies and 
sequencing of project elements and tasks. 
      Project Element 1 

• Completion of MDMS/billing system build-out is required to commence billing based on automated meter 
reads in the AMI / Customer Applications pilot 

• Vendor contracts for meters, communications equipment, IT and hosting services must be coordinated to 
assure compatibility with the AMI system 

• The communications system must be tested and operational prior to meter installation  
• Customer applications are dependent on meter installation on a rolling deployment basis 
• Web presentment must be tested to assure customer suitability and in-home devices must be tested in 

conjunction with meters and billing 
• Data collection and analysis will depend on continuous testing of the network to accurately accumulate and 

convey data in the intended format 
Project Element 2 
• Deployment of 70,000 additional meters in two Chicago neighborhoods is dependent on rapid adoption of 

lessons learned from experience in Project Element 1 
• Customer education and outreach will be based on the experience in Project Element 1 
Project Element 3  
• Integration of CVR with the four Intelligent Substations requires shared use of hardware and IS relays must be 

installed prior to CVR commissioning 
• CVR operation and analysis requires customer level voltage measurements from AMI 
• Monitoring and control of CVR and Intelligent Substation performance in depended on the communications 

support network, including expansion and digitalization of SCADA 
• Distribution automation operation requires prior installation, testing and quality assurance of required 

communications support 
• IS, CVR and CS must all be functional to assure interoperability 
• Measurement and validation of full suite CASGrid performance and validation depends upon integrated 

analysis of the data generated and will not be fully developed until the project period is complete 
 
2.4. Regulatory Approvals 
The ICC is a strong supporter of smart grid investments.  On September 8, 2008, in Docket No. 07-0566, the ICC 
approved ComEd’s Rider AMP, which provided for the recovery of the costs of investing in the scaled deployment of 
up to 200,000 advanced meters as a pilot program (Order, p.138).  In that same Order, the ICC set in motion a 
workshop process involving all stakeholders to work out the details of the pilot program, which ComEd was required 
to bring back to the ICC for approval.  On June 1, 2009, ComEd petitioned the ICC in Docket No. 09-0263, pursuant 
to Rider AMP, seeking approval for the deployment of 141,000 advanced meters and related technology and for 
various customer applications, including 5,600 in-home displays to support a test of pricing and technology 
combinations, including control groups with respect to 8,000 randomly selected residential customers.  This pilot is 
integral to this proposal.  Rider AMP provides for a six-month approval process, which would require that a final order 
be entered by the end of the year.  However, the Appendix to this proposal includes a copy of the scheduling order 
issued by the ICC administrative law judge presiding over the matter.  That schedule would permit a final order 
entering as early as November of this year.  
 
Within several weeks following the submission of this SGIG proposal, ComEd will petition the ICC for approval of 
those additional smart grid features required for the full Project and for inclusion in Rider AMP of a portion of the 
ComEd SGIG funding match.   The new petition would include 179,000 additional advanced meters and related 
technologies, an increase of in-home displays from 5,600 to as many 55,600 to support the most comprehensive 
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testing yet in the country of customer applications and technology/price combinations.   Also included would be 
significant deployment of distribution automation and demonstration of conservation voltage reduction and of 
Enhanced Substations.   The petition would also include communications support systems consistent with the 
proposed Project.  ComEd will request in the petition that the ICC enter an Order approving the proposal in 
December 2009.     
 
The ICC has previously manifested strong support for smart grid initiatives. In addition to the AMI workshops 
referenced above, the ICC also initiated the Statewide Smart Grid Collaborative.  The purpose of the Collaborative is 
to develop a strategic plan for the deployment of all types of smart grid throughout Illinois, and would involve all 
relevant stakeholders.  That Collaborative process is well underway.  The Appendix (Letters of Commitments) 
includes a February 3, 2009 letter to Illinois U.S. Senator Richard Durbin signed by all five ICC Commissioners 
urging adoption of legislation that ultimately resulted in the SGIG program under which this proposal seeks funding 
assistance. The ICC’s letter refers to the Commission’s October 21, 2008 order in Docket 07-0566 that authorized 
deployment of up to 200,000 advanced meters by ComEd and which also established an AMI Collaborative and the 
Illinois Smart Grid Collaborative in which ComEd has been an active participant. ComEd’s current petition before the 
ICC was substantially influenced by feedback from the AMI Collaborative. 

3. Management Plan 
3.1.  Project and SGIG Goals & Purpose - Relevance and Congruence 
The Initiative fully aligns with the purposes and goals of the SGIG Program.   The project is intended to provide a 
solid empirical basis for system-wide deployment in ComEd and in other utilities through business case validation, 
testing of customer response to pricing and technology combinations and by assessments of performance and 
interaction of smart grid technologies across the communications systems. 

3.1.1. Relevance of the Project to SGIG Purposes and Goals 
The purpose of the SGIG program is to “…enable measurable improvements that can result from accelerated 
achievement of a modernized electric transmission and distribution system across five key metrics: reliability, power 
systems costs and peak demand, consumer costs, clean energy development and GHG emissions reductions, and 
economic opportunities.” 
  

Relevance of Objectives and Scope to SGIG Purpose 
SGIG Purpose Chicago Area Smart Grid Initiative 

Reliability of the 
electric power 
system 

• 320,000 advanced meters and associated communications.  IT infrastructure will improve 
outage management leading to reduced outage duration (CAIDI improvement) 

• 700 advanced switches on 12kV and 34kV lines throughout the system for fault detection 
and isolation will reduce frequency and duration (SAIFI and CAIDI) 

• 800 microprocessor relays with advanced protection logic, equipment monitoring, 
continuous self-check functionality, oscillography and PMU capability 

• Four Intelligent Substations with onboard sensors, computers, protective relays and 
communications anticipate, locate and mitigate system and equipment faults (improve 
SAIFI and CAIDI on 93 affected feeders).  

Electric power 
system costs and 
peak demand 

• 24-research cell randomized test of customer behavior will estimate load response to a 
variety of pricing structures, in-home devices and customer information/education. 

• Upgrade 1200 participating customers in the AC Cycle program to an AMI enabled 2-way 
communicating switch   

• Add 17,800 new AC Cycle participants using new AMI enabled technology for 20 MW of 
load response PJM 

• Deploy high-end advanced metering to high-rise office buildings in downtown Chicago, 
enabling buildings to provide a variety of wholesale power products to the PJM market, 
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and greatly increase load management capacity in this infrastructure and reliability-critical 
area.   

Consumer 
electricity costs, 
bills, and 
environmental 
impacts 

• 60,000 point AMI deployment in Chicago neighborhoods integrated with mass 
deployment of dynamic pricing, in-home devices and targeted energy efficiency programs 
under the Chicago Climate Change Action Plan. 

• Load response to apply downward pressure on capacity and hourly market clearing 
prices. 

• $388M in annual O&M cost and customer-side savings through full implementation of the 
ComEd smart grid roadmap, and $81M in avoided customer outage costs. 

Clean energy 
development and 
greenhouse gas 
emissions 

• AMI facilitates current net metering program encouraging distributed renewable 
generation. 

• Integration of AMI with Chicago Climate Change Action Plan and with Elgin Community 
Energy Program. 

Economic 
opportunities for 
businesses and 
new jobs for 
workers 

• Bid out a portion of the customer applications to third parties to stimulate market 
response. 

• Integration of AMI with the Chicago Climate Change Action Plan provides opportunities 
for community-based jobs in training, energy efficiency installation and outreach. 

• 1,900 jobs created through the project’s implementation, operation and maintenance. 
 
Per the FOA, the overarching goal of the SGIG program is to, “[A]ccelerate progress toward a modern grid.” 
Therefore, smart grid investments should contribute to a number of specific grid characteristics. The following table 
illustrates the relationship between the goals of SGIG and the Initiative’s project elements. 
 

Relevance of Objectives and Scope to SGIG Goals 
 

SGIG Goal 
 

Chicago Area Smart Grid Initiative 
Enabling 
informed 
participation by 
consumers in 
retail and 
wholesale 
electricity 
markets 

• 24-cell randomized test of customer behavior will test techniques for educating customers 
about, and exposing them to market price signals. 

• Installation of sophisticated metering for high-rise commercial office clients will enable 
direct participation in a variety of wholesale power product markets. 

• Additional direct load control will add capacity and peak energy resources to the market. 
• 60,000 advanced meters with dynamic pricing and IHDs in Chicago neighborhoods. 
• Test participation by alternative retail electric suppliers and curtailment service providers. 

Accommodating 
all types of 
central and 
distributed 
electric 
generation and 
storage options 

• The suite of technologies will enable incorporation of larger amounts of distributed 
generation and storage. 

• Advanced commercial metering for BOMA will support use of thermal storage capacity 
within the buildings’ mass to provide additional market resources. 

• ComEd is separately pursuing a proposal to test the integration of distributed solar with 
storage on top of AMI-enabled homes and small businesses. 

Enabling new 
products, 
services, and 
markets 

• Alternative retail electric suppliers and curtailment service providers may offer competitive 
services to AMI customers. ComEd will monitor market response. 

• Integration of 3rd party-offered devices to AMI system and provision of meter data to 
verified customer agents. 

• BOMA high-rise project may be the first commercial facility program to offer reserves into 
the PJM market. 

Providing power 
quality for a 
range of needs 

• The installation of advanced metering at commercial high-rise buildings in Chicago enables 
customers to manage power quality through a proposed central operating system. 

• CVR will result in lower line losses and customer energy usage with lower costs, related 
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by all consumer 
types 

fuel use and emissions. 

Optimizing asset 
utilization and 
operating 
efficiency of the 
electric power 
system 

• CVR applied to 20 feeder lines to improve distribution energy efficiency and provide 
monitoring for conditions-based maintenance. 

• Reducing energy consumption without affecting power quality and appliance performance. 
• Load-shifting and demand response to dynamic pricing will improve system load factors 

and asset utilization. 
• Utilize the Enhanced Substations microprocessor technology to facilitate integration of 

distributed generation, reduce outage duration and reduce failures through material 
condition monitoring, including real-time transformer monitoring. 

• Smart switches will improve the time and ability to identify faulted segments, add flexibility 
for maintaining system configuration, and ultimately reduce the number of customers 
affected by faulted segments, and enhance operational performance. 

• Pulse closing switches will increase the lifetime of equipment by reducing the magnitude of 
line disturbances experienced by conventional reclosing devices. 

Anticipating and 
responding to 
system 
disturbances 

• 700 smart switches installed on distribution lines improving the operational performance of 
the ComEd system, and providing continuous system monitoring and fault 
detection/isolation. 

• Four Intelligent Substations controlling 93 feeders to continuously monitor and control 
power flows. 

Operating 
resiliently to 
attacks and 
natural disasters 

• Installation of smart switches, Enhanced Substations and communications system 
upgrades will enable automatic sensing and minimize the overall impact of disruptions to 
any portion of the system. 

• Installation of an interoperable and secure communications infrastructure will ensure 
reliability of the smart grid, including associated interfaces (see Section 5). 

3.2.  Project Team and Organization 
In early-2008, ComEd established the Smart Grid Steering Committee, co-chaired by ComEd’s President and 
Executive Vice-President for Operations to bring company-wide resources to bear on Smart Grid development, 
provide a forum for early risk assessment and budgetary 
awareness and obtain regulatory and partnership support.  
Senior management’s objective is to integrate all elements of 
Smart Grid planning and investment across multiple corporate 
organizations.   
Reporting to the Steering Committee is an Integration Team of 
key managers and subject matter experts tasked with 
coordinating technical and logistical activities required for 
smart grid analysis, planning and deployment.  The Integration 
Team has assigned Project Working Groups to address 
specific smart grid program features across disciplines and 
company units.  In 2008 the Integration Team produced, and the Steering Committee approved ComEd’s smart grid 
roadmap that is the foundation for this proposal.  
This management structure has proven effective in the integration of planning, analysis and work management 
across the corporate elements responsible for systems operations, metering and billing services, information 
technology, customer-side applications, regulatory affairs and finance. ComEd has implemented this type of 
management structure on many large projects and has been consistently able to deliver quality results on time and 
under budget.  Given past success with this organization model, we will govern this project with a similar structure.  

Quality Project Management is part of the 
ComEd Culture 
The West Loop Project in Chicago was the 
largest and most complex project of its kind 
ever undertaken by ComEd.  This effort is the 
product of eight years of work, a $350M 
investment, and many new and creative 
approaches to link two new 345kV 
transmission lines, nine new138kV lines, and 
new equipment at 10 ComEd substations. 
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Anne Pramaggiore, President and COO, is executive sponsor of this project.  Day-to-day project management, 
including responsibility for compliance and reporting will rest with Rita Stols, Vice President reporting directly to Ms. 
Pramaggiore and Terence Donnelly, EVP of Operations.  
A variety of vendors will be employed to provide either equipment or specific services. These vendor relationships will 
be managed directly by the corporate organizations responsible for completing related elements of the project under 
the management of the Project Director.  
ComEd will convene a stakeholder review group composed of the municipalities and key consumer and 
environmental and regulatory stakeholders to ensure that affected parties have an opportunity to review the 
Initiative’s progress and to offer guidance, particularly with respect to community engagement. 
 
                                              Chicago Area Smart Grid Initiative Team Structure 

3.3. Team Qualifications 
All Project Team members are seasoned utility personnel and have a history of working together on complex electric 
system projects.  Team leader descriptions are provided below and biographies of all members are provided in the 
Appendix.  

3.3.1. ComEd Project Management 
 

                                                    ComEd Smart Grid Steering Committee
Anne Pramaggiore, President & COO (Chairman)  Darryl Bradford, SVP & General Council 
Terry Donnelly, EVP (Vice Chairman)   Joe Trpik, SVP, CFO & Treasurer 
Jerrold Martin, VP Information Technology   Fidel Marquez, SVP Customer Care 
Val Jensen, VP Marketing and Environmental Programs 

ComEd Smart Grid Project Director
Rita Stols, VP

Customer 
Application-
Education and 
Outreach 

Stakeholder 
Review Group 

ComEd Smart Grid Integration Team
Jim Crane (Chairman)

AMI 
Richard O’Toole 
Key Vendors 
SilverSpring 
Itron 
Accenture 
GE 

Customer 
Applications 
Jim Eber 
Key Vendors 
Prophet 
The Brattle Group 
CNT 

Distribution 
Automation 
John Yancey 
Key Vendors 
S&C Electric 
Copper Pwr. Systems 
SilverSpring 

Enhanced 
Substation 
Richard Gordus 
Key Vendors 
SEL 
SilverSpring 
 

Communication 
Support Systems 
Mark Simon 
Key Vendors 
GE / SEL 
SilverSpring 

Conservation 
Voltage Reduction 
(CVR) 
Mike Born 
Key Vendors 
S&C Electric 
Copper Pwr. Systems 
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Rita Stols, VP, Smart Grid Project Director – Ms. Stols is Vice President for Strategic and Support Services and is 
responsible for a variety of strategic initiatives that involve close coordination of a number of corporate elements. She 
has extensive experience throughout the Company, including a number of roles involving project and financial 
management and quality assurance, and has been a member of the Smart Grid Steering Committee. She holds a 
degree in Civil Engineering. 
 
Jim Crane, Principal Engineer – Mr. Crane leads the Smart Grid Integration Team for ComEd and oversees the 
company’s Research and Development Program.  Mr. Crane is responsible for leading the development of strategies 
and technology solutions that deliver value added services to customers and improve the operational performance of 
the electric grid.  
 
Mark Simon, Senior Engineer - Mr. Simon works in the Real Time Analysis Department where his 29 years of 
expertise in Protective Relay Communications and Power System Protection is integrated and applied to identifying 
the cause and eliminating reoccurrence of undesired power system events.   Mr. Simon works on ComEd’s smart 
grid architecture to assure a unified interoperable technical plan is maintained. He has represented the company in 
Washington DC to offer expertise and assure ComEd’s adherence to technical requirements, policies, standards and 
cyber security.    
 
Richard Gordus, Manager Relay and Protection Engineering - Mr. Gordus is responsible for the Transmission 
and Distribution Substation Relaying Systems, Supervisory Control and Data Acquisition (SCADA), High Speed 
Relaying Communication systems, and the Real-Time Analysis Engineering groups at ComEd.  He is responsible for 
the development, review, and implementation of substation design standards to monitoring, control and automatic 
isolation of distribution and transmission circuits. 
 
Richard O’Toole, Director AMI - Mr. O’Toole is responsible for the deployment and operation of all AMI meters on 
the ComEd system including the planned implementation of 320,000 AMI meters that are included in this proposal.  
In addition, Mr. O’Toole is responsible for validating the performance of the AMI system and measuring the benefits 
of AMI.   
 
James Eber, Manager Demand Response & Dynamic Planning - Mr. Eber manages ComEd’s portfolio of real-
time pricing, demand response, and data services products. He designed ComEd’s Voluntary Load Reduction 
program, which has since become one of the largest programs of its type in the nation. Mr. Eber has supervised the 
launch of new demand response products and managed four distinct load management notification and control 
systems with participation of over 4,500 business customer sites and 70,000 residential customers’ homes.   
 
John Yancey, Manager Distribution Automation - Mr. Yancey is responsible for the planning, installation and 
maintenance of all ComEd distribution automation systems.  This includes communications systems that support 
distribution automation functions, which are installed throughout the ComEd service territory.  Mr. Yancey manages 
various distribution automation technologies including mid-point circuit reclosers and automatic line reconfiguration 
switches.   
 
Michael Born, Principal Engineer - Mr. Born leads a staff of two other engineers within the Capacity Planning 
department that conduct cost of service, system energy loss evaluation, evaluation of large customer load additions, 
and other technical analysis of the distribution system.  He is the principal technical expert supporting the 28 
engineers and managers responsible for planning capacity expansion of over 5000 feeders and 700 distribution 
substations for ComEd.   

3.3.2. Vendors 
We have assembled a world-class team to support the Initiative. Our proposed vendors sub-divide into two groups – 
Technology vendors and providers of consulting and project management services.  The technology vendors are 
identified in Section 4.1 Project Elements.  An overview of the consulting and project management vendors follows. 
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Consulting and Project Management Vendors 
 
Energy & Environmental Resources Group, LLC (E2RG), a small business providing project management 
services that support the DOE Office of Electricity Delivery and Energy Reliability, including technical / analysis 
support to the Smart Grid Research and Development Program.   Role: Provide project management, data analysis 
and reporting services. 
• Paul Wang – Lead:  President of E2RG, with over 17 years of experience in providing technical and analysis 

support to DOE energy and environmental programs.  He is a recognized expert in sensor / control /information 
analysis technologies identified as critical technology areas for smart grid transformation. Supports the DOE in 
smart grid development and implementation. 

 
Accenture: Accenture, a leading provider of AMI integration services, is a global management consulting and 
technology services company.  Role: Leads AMI IT integration and billing system modification.  
• Kyle Jordan – Lead: Senior Executive in Accenture’s utility practice focused on the Customer Care and smart 

metering capability areas.  Mr. Jordan has worked for utility clients since 1990 and is currently leading 
Accenture’s support for ComEd’s AMI initiative. 

 
Illinois Institute of Technology:  is a private, Ph.D.-granting university with programs in engineering, science, 
psychology, architecture, business, design and law.  IIT is one of the 16 institutions that comprise the Association of 
Independent Technological Universities (AITU).  Role:  IIT will provide software and hardware development for 
Intelligent Substation for specific analysis and trending algorithms to monitor power system components and trends 
for transformers, breakers and other substation components. 
• Mohammad Shahidehpour, Ph.D. - Lead:  Chairman of the Electrical and Computer Engineering Department, 

Director of Electric Power and Power Electronics Center in the Electrical and Computer Engineering Department, 
and the Bodine Distinguished Professor who has over 25 years of experience as a consultant to the electric 
power industry.   

  
The Brattle Group:  provides consulting services and expert testimony on economic, financial, regulatory, and 
strategic issues. Industry leader in addressing opportunities and market barriers associated with demand response, 
including program design and evaluation. Role: Lead evaluation of customer applications. 
• Ahmad Faruqui – Lead: Currently leading a state-by-state assessment of the potential for demand response for 

the FERC. Performed a national assessment of the potential for energy efficiency for the EPRI and wrote a 
report on quantifying the benefits of dynamic pricing for EEI.  

 
Customer Performance Group: Consulting firm that specializes in management and marketing strategy. CPG 
provides consulting, research, and design services that launch innovations and improve the performance of 
customers and employees. CPG’s work in the utility industry includes engagements developing marketing, customer 
experience, and employee education strategies for smart grid implementations. Role: Leads customer experience 
design for customer applications. 
• Peter C. Honebein, Ph.D. - Lead: Co-founder of the Customer Performance Group. Applies knowledge of 

design, marketing, product development, and performance technology to solve novel problems related to human 
performance. Consulted on the design, strategy, and launch of numerous innovations and products, including 
smart metering systems for utilities. 

 
Prophet: Global consultancy that helps senior executives more effectively utilize brand, marketing, innovation and 
design to meet business objectives. Role: Lead prototyping/testing of customer applications (combinations of pricing, 
customer technology and education).  
• Jeff Smith - Senior Partner/Lead: 15 years of experience in helping companies both define and implement 

strategies, Worked for both service and product-driven companies in utilities, healthcare, financial services, 
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consumer packaged goods, retail and telecommunications. Has led significant initiatives for Sempra Energy, 
Nicor, UBS, Universal Studios, Zimmer, and IBM. 

 
The Galvin Institute:  The Galvin Electricity Institute is leading a campaign to create a perfect power system.  Role: 
Assist ComEd in the application of six sigma quality management principles to the planning, design, construction and 
operation of the Conservation Voltage Reduction project.  
• Kurt Yeager – Lead: Executive Director.  Yeager retired CEO / President of EPRI, guided an industry-wide 

collaborative effort to address challenges and plan for the future of electric power. 
 
CNT Energy: CNT Energy is the Energy Division of the Center for Neighborhood Technology (CNT), a non-profit 
corporation recognized for its in data-driven research, program development, implementation and public policy work. 
CNT Energy is a leader in developing and implementing residential real-time electricity pricing programs. Role: 
Provide community delivery strategies and analysis services. 
• Anne Evens – lead: Serves as Director of CNT Energy, a division of the Center for Neighborhood Technology 

(CNT), and leads programs including demand side management, energy research, multi-family energy 
efficiency, real-time pricing and regional energy and climate planning.   

3.4. Level of Organizational Commitment 
Attached to this proposal are over 100 letters of support, 
including the Governor of Illinois, the Mayor of Chicago, project 
vendors and a multitude of state legislators, municipal officials 
and community and environmental stakeholders. On July 27, 
the ComEd Board of Directors approved this proposal.  
3.5. Risk Assessment and Management 
  The Steering Committee, Integration Team and Working Groups have identified risks that must be mitigated in order 
to assure successful execution of the project.  

3.5.1. Overall Project Risks 
Risk: Access to Capital - 
Mitigation Strategy:  ComEd has maintained access to capital markets in a tight credit environment and has taken 
steps before the ICC to secure approval of appropriate recovery mechanisms for recovery of smart grid capital 
investment and certain expenses.  Capital costs associated with transmission will be recovered through a mechanism 
already established by the FERC.  These mechanisms should allow ComEd to fully meet its 50% matching 
responsibility of $175 million over the 27-month life of the Project.   
Risk:  Timely Delivery and Installation of Equipment - 
Mitigation Strategy:  ComEd has secured commitments from selected vendors for necessary smart grid equipment, 
has checked on the availability of such items as fiber optic cable and has identified reliable contractors.  ComEd’s in-
place contract processing and management capability can efficiently handle all vendor and contractor engagements.   
Risk:  Regulatory Approvals - 
Mitigation Strategy: The ICC has set a schedule permitting entry of an order in November 2009 in Docket No. 09-
0263 seeking approval of smart grid initiatives integral to the Project, primarily the 141,000 AMI deployment and cost 
recovery mechanism.  In August, ComEd will petition for approval of additional investments in the recovery 
mechanism. A decision in that proceeding will be requested by December. The regulatory approval process is 
addressed more fully in Section 2.3 of this proposal. As noted earlier, the Commission has expressed support for 
ARRA-driven smart grid investment by utilities. ComEd has briefed the Commission and interested stakeholders on 
its proposal. 

“This project will greatly advance Illinois’ 
vision of modernizing the electric grid system, 
which will ultimately increase energy 
efficiency and reduce overall costs.  We 
believe funding this proposal will prove to be 
instrumental in achieving that goal” 
Pat Quinn, Governor of Illinois 
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3.5.2. Specific Project Feature Risks 

3.5.2.1. Advanced Meter Infrastructure   
Risk:  Timely AMI Equipment Delivery 
Mitigation Strategy:  SilverSpring Networks’ letter of commitment allows ComEd to confidently plan for delivery and 
deployment of 320,000 network enabled GE meters.     
Risk: AMI System Performance 
Mitigation Strategy:  ComEd recently deployed 500 advanced meters in the Maywood Operating Area and will be 
testing performance, analyzing data, assessing functionality and assuring accuracy through overlapping manual 
meter reads.  
Risk: On-time Installation of MDMS and Associated IT Infrastructure 
Mitigation Strategy: Working closely with Accenture, ComEd has developed a detailed four-phase plan for the build-
out of the MDMS and billing system. Plan and schedule have built-in margin for error, and currently are on-track. 

3.5.2.2. Customer Applications  
Risk: Effectiveness of Customer Education and Engagement 
Mitigation Strategy: Customer education will be designed to address the lack of familiarity to most customers of the 
pricing options and in-home devices.  ComEd will apply lessons it has learned from experience since April 2007 in 
the marketing of its optional Residential Real-Time Pricing (RRTP) program to residential customers. Currently, 7,300 
residential customers are being served.  A plan has been developed to pre-test customer messaging and outreach 
tactics, including several batteries of focus group tests of the designed proposed customer applications.   

3.5.2.3. Distribution Automation  
Risk: The conversion and expansion of ComEd’s Distribution Automation system requires Peer-to-Peer 
communications (P2P) 
Mitigation Strategy: ComEd is requiring that the P2P capability adhere to the interoperability and cyber security 
principals established by NIST.  P2P communications will be developed by the radio manufacturer, SilverSpring 
Networks, in conjunction with this project.   
 

Risk: Reliable communications for DA relies on a mesh radio topology 
Mitigation Strategy: In areas of ComEd’s service territory where radio deployment does not provide an adequate 
mesh, qualitative based adjustments and additional equipment installations will be required to fine tune performance 
to required levels.  Design support will be required throughout the project rather than only at the onset.   

3.5.2.4. Conservation Voltage Reduction (CVR) 
Risk: Program Design  
Mitigation Strategy: Because the CVR approach is innovative, the deployment needs to be well specified but 
flexible enough to accommodate changes indicated by learning during the project.  In order to meet the key objective 
of discovering the limits of voltage reduction, practical testing will proceed from a base of prior simulations.  The 
study design will incorporate data from AMI voltage sensors to assess outcomes.     
Risk: Proper Configuration for Local Conditions 
Mitigation Strategy:  ComEd has identified a potential vendor for design of the algorithms necessary for tailoring 
CVR for the local conditions associated with service to the 23,000 customers served by the 20 feeders associated 
with the CVR project.   

3.5.2.5. Enhanced Substations  
Risk: Availability of Analysis Modules 
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Mitigation Strategy: As a backstop to the possibility that analytical software may not be available at inauguration of 
substation conversion, ComEd is prepared to manually review data produced.  To better assure timely delivery of 
software, ComEd is already working with experts at the Illinois Institute of Technology on an engagement to develop 
the software.  

3.5.2.6. Communications Support Systems 
Risk: Local Government Permitting  
Mitigation Strategy: In some situations, mainly for the underground installation of fiber, permits from local 
municipalities may be necessary.  ComEd has identified all specific locations for fiber ring installation work and will 
contact local authorities to commence permitting well in advance of work.   Many local governments are providing 
support letters filed with this proposal. 
Risk: RTU Testing Requirements 
Mitigation Strategy: ComEd is already making arrangements to commit substantial transmission and substation and 
IT personnel for testing of Remote Terminal Units (“RTU”) necessary to test and re-commission substations being IP 
Enabled.   

4. Technical Approach To Enabling Smart Grid Functions 
In Section 2, we identified three key project 
objectives. This section relates these 
objectives to our technical approach. For each 
objective, we describe our approach and the 
technologies associated with each task 
described in Section 2. Finally, we address 
each of the FOA’s technical approach 
requirements.  
4.1. Project Elements 

4.1.1. Demonstrate the operational and societal value from full AMI deployment and validate the business 
case.   

AMI accounts for the largest portion of ultimate smart grid investment and regulators and customers will demand that 
the benefits exceed costs over a reasonable period of time. This benefit-cost analysis varies by utility as a function of 
the type of legacy system, AMI technologies, configuration of legacy data warehouses and billing systems and 
composition of the service territory. Full deployment of an AMI system across the ComEd system hinges on clear 
demonstration of our business case in a partial deployment, which is proposed in this project. 
With deployment costs reasonably well understood, three benefit classes require validation: 
• Operating cost savings of migrating from manual to automatic meter reads, reducing service truck rolls, unbilled 

service and theft 
• Lower energy costs from AMI-enabled load response, associated dynamic rates and customer technologies 

The first project objective, therefore, is to estimate/confirm these benefit streams. Operating cost savings are best 
estimated by concentrated deployment of AMI technology within utility work areas corresponding to meter reading 
and service routes. Thus, the project will deploy approximately 250,000 advanced meters with associated 
communications infrastructure and home area network (HAN) chips in the Maywood area which is a single, 
consolidated ComEd service district consisting of thirty-one near-west-suburban communities3 as well as part of 
                                                 
3 Bellwood, Berkeley, Berwyn, Broadview, Brookfield, Chicago, Cicero, Elmwood Park, Forest Park, Forest View, 
Franklin Park, Harwood Heights, Hillside, La Grange Park, Leyden Twp, Lyons, Maywood, Melrose Park, Norridge, 
North Riverside, Northlake, Oak Park, Proviso Twp, River Forest, River Grove, Riverside, Rosemont, Schiller Park, 
Stickney, Stone Park, and Westchester 

System-wide CASGrid Expansion
This project is the foundation for system-wide Smart Grid 
deployment.  This project is a major down payment for a $2-
2.5 billion investment that will yield an estimated $388 million 
in annual benefits – not including environmental improvement.  
Our project management plan, with incorporation of lessons 
learned, is scalable to our entire 3.8 million customers. 
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Chicago.  The Chicago area is in close proximity to the Maywood area and was added to increase the 
demographic/socioeconomic diversity of the population for the experiment.  
ComEd will estimate load response benefits through what we believe is the nation’s most comprehensive randomized 
test of dynamic pricing and in-home devices involving 24 research cells and close to 8,000 customers within the 
Maywood footprint. This test is designed to answer two critical business case questions: First, how can a package of 
dynamic pricing, customer devices and information/education treatments be best designed to elicit a favorable 
customer response and sustained behavioral response?  AMI cannot merely be an exercise in technology 
deployment. Long-term behavioral change requires both the technology and pricing to be embraced, facilitated by a 
deliberate product design and testing process. Second, what does each package of prices, devices and instruction 
yield in the magnitude and shape of load response? Randomized testing can better assure that the results can be 
extrapolated to the larger population. 

4.1.1.1. Approach 
ComEd union workers will be trained to install the 250,000 meters and associated network infrastructure beginning in 
late 4th quarter of 2009. Installation will proceed through the 2nd quarter of 2010. A schedule has been set for 
coordinated testing of the communications system and for the data interface with the ComEd billing system to assure 
that by the early 2nd quarter of 2010, the AMI system will be functioning and bills can be issued based on automated 
reads. 
The experimental structure for the customer 
behavioral tests has been designed (See next 
page). All customers in the pilot area will 
receive advanced meters. The area itself was 
chosen in part because it was reflective of the 
demographics of the ComEd territory as a 
whole. Residential customers will be randomly 
selected and assigned to one of the research 
cells. Although customers will be allowed to 
opt-out, a process has been developed to 
discourage opt-outs; the experiments have 
been designed to minimize the net financial 
impact on participants while still exposing them 
to appropriate price signals.  A formal 
evaluation plan has been developed to sample customer satisfaction with their pricing/technology bundles and 
produce statistically valid estimates of load response. The plan, filed with the ICC as part of its customer applications 
plan, provides a detailed description of proposed ANCOVA model to be used to compare customer response across 
all research cells. A methodology also has been developed to estimate the load response to each dynamic price via 
estimates of price elasticities. The program will begin at the end of the 2nd quarter of 2010, with initial estimates 
produced at the end of 2010. 
Seventeen of the 24 research cells will involve dynamic pricing designs variously oriented toward energy efficiency, 
demand response and load shifting, and are designed to align customer incentives with the full cost of power.  Basic 
structures include: (1) Inclining Block Rate, (2) 2-part Time-of-Use, (3) Day-Ahead Hourly price, (4) Critical Peak 
Price on top of the Hourly price, (5) Peak-Time Rebate on top of the Hourly price. The last three structures directly 
link retail price to system and market conditions. Several cells will test customer willingness to pay for in-home 
devices, providing information to potential market participants considering offering similar services. 
A key to ComEd’s AMI approach is community engagement. In addition to traditional direct mail and media, 
community-based outreach and education tactics will be used to effectively reach customers. This outreach will 
communicate that new meters are being installed and how customers can take advantage of the meter information to 
more efficiently manage energy use. 
The technologies associated with this project element are described in Section 2.2. 

Key Vendors Role 
GE Meter supplier 
Silver Spring Networks AMI network provider 
Itron Meter data management system  
Accenture Integration and project management 
The Brattle Group Customer experiment and evaluation 

design 
Customer Performance 
Group 

Customer experience design 

Prophet Customer experience testing 
Center for 
Neighborhood 
Technology 

Community strategy and outreach 
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The Structure of ComEd’s Randomized Analysis of Customer Applications 
Enabling Technology Type 

(See definitions below) 
 

Customer Application /Dynamic 
Price Combination Matrix None Web Web + Basic 

IHD 
Web + 

Enhanced IHD 
Web + PCT/IHD

Flat Rate/Existing 
Meter - No Education 

Control F1 
N=200 

    

Flat Rate/Existing 
Meter - Education 

Application 
N=200 

    

Flat Rate/AMI Meter 
Basic AMI Education 

Control F3 
N=200 

    

Flat Rate 
Type 

(N=1,800) 

Flat Rate/AMI Meter 
AMI Education 

Application F4 
N=200 

Application F5 
N=200 

Application F6 
N=400* 

Application F7 
N=400* 

 

Energy 
Efficiency 
Rate Type 
(N=1,000) 

IBR Rate/AMI Meter - 
Education 

 Application E1 
N=200 

ApplicationE2 
N=400* 

Application E3 
N=400* 

 

CPP/DA-RTP AMI 
Meter / Education 

 Application D1 
N=400** 

Application D2 
N=400* 

Application D3 
N=400* 

Application D4 
N=400* 

PTR/DA-RTP Rate AMI 
Meter / Education 

 Application D5 
N=200 

Application D6 
N=400* 

Application D7 
N=400* 

Application D8 
N=400* 

Demand 
Response 
Rate Type 
(N=4,200) 

DA-RTP Rate AMI 
Meter / Education 

 Application L1 
N=400** 

Application L2 
N=400* 

Application L3 
N=400* 

 

Load 
Shifting 

Rate Type 
(N=1,000) 

TOU Rate  
AMI Meter / Education 

 Application L4 
N=200 

Application L5 
N=400* 

Application L6 
N=400* 

 

N = 8,000 N = 800 N = 1,600 N = 2,400 N = 2,400 N = 800 
Enabling Technology Definitions 

Web Displays energy usage data in graphical and textual form through a secure web browser.  
Typical features include time-based data viewing (hourly, daily. monthly, yearly) varying units of 
measure (kWh, $’s CO2) and comparisons (previous month, year, similar people to you, etc.) 

Basic IHD A basic in home display displays real-time energy usage data in various units of measure (kWh, 
$’s, CO2). A common feature is price notifications; colored lights typically indicate off-peak, 
peak and critical peak prices. 

Advanced IHD An advanced in-home display provides advanced features and capabilities.  For example, it 
may offer, color, graphical displays and to connected to the internet for pricing updates. 

PCT / IHD A programmable, communicating thermostat automates demand response. Customers program 
the thermostat to heat and cool at certain times of day and to receive price signals from the 
utility or customer to raise or lower temperature during critical peak periods.  Included an IHD, 
which may be integrated into the PCT device 

“N” in each cell is number of participants required for a statically valid estimate of behavior response 
* - IHD and PCT applications are bifurcated to include both free and purchase scenarios 
** - D1 and L1 applications are bifurcated to test a “hold harmless” scenario 
DA-RTP=Day-Ahead Real Time Price; IBR=Inclining Block Rate; CPP=Critical Peak Price; PTR=Peal-Time Rebate 
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ComEd’s Affordable Technology Pilot 
In July 2009, ComEd launched a test of the effectiveness of a 
simple energy use display device to help economically 
disadvantaged families better manage their energy bills. Customers 
are provided with information about how they can manage their bills 
and with instruction on how to use the information on electricity use 
and cost provided in real-time by the display. The objective is to 
determine if the availability of his information helps customers more 
effectively budget their electricity use. The results of the preliminary 
phase will be available in the fall of 2009 and will inform technology 
selection and educational strategies for the 60,000 participants in 
the second project element. 

4.1.2. Achieve integration of utility and community objectives through AMI and customer applications 
deployed in urban communities targeted for comprehensive sustainability investments. 

Smart grid’s value ultimately lies in what it enables for customers and communities. The second project objective is to 
demonstrate how smart grid can help address community challenges as an instrument of community policy. 
Specifically, this project element has been designed in collaboration with the City of Chicago to illustrate how AMI 
can be used as a tool in community climate action and sustainability strategies. 
 
We propose to deploy 60,000 meters 
and supporting infrastructure in two 
areas of Chicago that are the focus of 
City-led sustainability and energy 
efficiency initiatives. The first, in the 
Humboldt Park neighborhood, is 
contiguous to the City of Chicago area 
included in the Maywood footprint. The 
second area is on the City’s south side.   

4.1.2.1. Approach 
Mayor Daley’s Climate Action Plan, 
published in 2008, calls for the City to 
retrofit over 400,000 residential and 
9,000 commercial and industrial properties for increased energy efficiency by 2020.  The City, ComEd and other 
partners plan to provide over 25,000 residential and commercial energy efficiency retrofits in 2010 and 2011 through 
a the targeted and coordinated deployment of several existing energy efficiency programs 4 that are being funded 
independently of this proposal. Under this model, homes receiving the advanced meters will also be engaged in the 
City of Chicago’s Block-by-Block efficiency program being developed to engage community based organizations and 
block clubs in the retrofitting of homes. The target is to ensure that 30-50% of the units on a given block receive 
energy efficiency improvements. Customers will be given an in-home device for monitoring electricity use and cost 
and will be placed on simple dynamic pricing structure with a clear opt-out. The specific tariff is subject to approval by 
the ICC. Customer education that ties an understanding of electricity consumption and pricing to energy efficiency 
and cost savings will be an essential element of the offering.   
 
Community-based organizations in the targeted neighborhoods will deliver this portfolio of services based on recent 
research conducted for the City of Chicago by the Center for Cultural Understanding and Change showing that the 
most effective way to deliver energy efficiency efforts is by aligning with larger community-led efforts for sustainable 
development.   
 
Because ComEd operates in a competitive retail environment, this element of the project will involve a limited test of 
the market’s willingness and ability to offer these services. We propose to bid out customer-side applications for up to 
5,000 customers in the Chicago areas to competitive suppliers, including certified alternative retail electric suppliers. 

                                                 
4 These energy efficiency services include The Neighborhood Residential Energy Efficiency Pilot Program, the 
Center for Neighborhood Technology Energy Savers Program, the Community Economic Development Association 
(CEDA), IL Department of Economic Development (DCEO), the Chicago Department of Community Development 
(DCD) Historic Chicago Bungalow Association (HCBA) Energy Savers Program, the Chicago Department of 
Community Development (DCD) Neighborhood Stabilization Program (NSP), and ComEd Smart Ideas energy 
efficiency programs. 
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In cooperation with the City, we will evaluate the effect of including customer devices and dynamic pricing in the 
broader efficiency service offering by comparing energy savings between neighborhoods receiving the devices and 
dynamic prices, with neighborhoods only receiving efficiency services. 
 
This project element will be designed to yield information with respect to: 
• The incremental effect of AMI-enabled customer devices and dynamic pricing in a broader energy efficiency 

campaign 
• The effectiveness of the community-based delivery on dynamic 

pricing opt-out rates 
• The effectiveness of community-based messaging in helping 

customers understand how to use the in-home devices and take 
advantage of the dynamic pricing plan 

• The effectiveness of bundling AMI-enabled customer applications 
messaging and education with broader energy efficiency 
messaging 

• The effectiveness of third party recruiting activity 
• Customer favorability to in-home devices and tariffs 

   
The meter deployment also will be linked with a major initiative to deliver broadband services to these same 
neighborhoods. The City is seeking funding under the Commerce Department’s Broadband Technology 
Opportunities Program to create a new fiber-optic network that will serve two pilot areas called Smart Communities – 
the same areas to which this project element is targeted. The broadband initiative will bring the benefits of powerful 
Internet access to community residents and businesses, and will maximize the value that customers will derive from 
the AMI installation. As part of its proposal, the City is partnering with the LISC/Chicago New Communities program 
to create a new grassroots platform for driving subscribership to the network and adoption of broadband-related 
technologies such as the customer devices associated with AMI. The selected neighborhoods also will participate in 
the City’s Electronic Computer Recycling Program that utilizes a job-training program at the City’s Household 
Chemical and Computer Recycling Facility to refurbish 
computers and provide them to low income homes and small 
businesses. 
 
We also propose to fund community-based organizations to 
assist with delivery of this program element. We have not yet 
identified the specific organizations, but upon award for this 
project, we will work with the City to identify appropriate 
organizations and present them to the DOE contracting officer 
for approval. 
 
The technologies associated with this project element are 
described in Section 2.2. 

4.1.3. Deploy a full suite of smart grid technologies relevant to a competitive wires-only company, to 
demonstrate integration of all systems across all-important dimensions (security, interoperability, 
functionality, operations and business). 

The third element of our proposal is the deployment and integration of a suite of grid-side technologies with the AMI 
deployments described above. This deployment will build the model for the engineering, construction, operation, 
management and evaluation of an integrated smart grid system across the ComEd territory. Our objective is not 
simply to demonstrate integration of a broad array of technologies. It is to use an initial deployment of these 
technologies to develop and refine the essential integrated engineering, construction and business processes 
needed to support the significant scaling of our investment to the entire 3.8 million-customer territory. Data gathered  

Key Vendor Role 
GE Meter supplier 
Silver Spring 
Networks 

AMI network provider 

Itron MDMS provider 
Accenture Integration and project 

management services 
Center for 
Neighborhood 
Technology 

Program analysis and 
evaluation 

“An intelligent power grid is essential to 
energy efficiency and demand side 
management programs that will 
immediately reduce our need for 
electricity and help reduce reliance on 
fossil fuels… …for these reasons, we 
have partnered with ComEd and strongly 
support the expansion of the AMI pilot 
program” 
Richard M. Daley, Mayor of Chicago 
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from system conditions will be used to strengthen operational and capacity planning as we pursue full smart grid 
deployment. This deployment allows a mapping of the work process for integrating systems across all-important 
dimensions including cyber security, interoperability, functionality and organizational structure. Three key outcomes 
are sought: 
• Develop the secure communications backbone for the grid-side and AMI systems; 
• Validate and quantify the benefits associated with installation of a range of grid-side technologies both in 

conjunction with the AMI installations and in regions of the territory where deployment would have the most 
immediate value; and 

• Identify engineering, construction, operations and business process changes required to support significant 
scaling. 

4.1.3.1. Approach 
ComEd’s technical approach to this element 
is built around four technology bundles. 
 
Distribution Automation   
The Project will deploy approximately 700 
automated devices on 12kV and 34kV 
distribution lines that will improve overall 
reliability and operation of the ComEd 
distribution system.  These devices will 
allow monitoring of the distribution system 
to automatically detect a fault or troubled 
line section and isolate this section, 
preventing disruption of electric service to 
customers outside of the line segment.   
Minimizing power outages can avoid substantial financial loss to consumers, utilities and the broader economy. 
These devices will communicate on the SilverSpring AMI network and serve as data collection points for facilitating 
storage and analysis directed at active prevention of service interruptions. 
The Project will concentrate 60 Distribution Automation devices in the Maywood and Chicago AMI footprints. They 
will utilize the SilverSpring network as part of an aggressive overall migration to a cyber secure communications 
system at ComEd.   Inside and outside of the footprints, the controllers for the existing reclosers and switches that 
are not replaced or otherwise superseded by the new automated devices will be upgraded to operate on the 
SilverSpring networks. Over all, this project will double the amount of distribution automation on the ComEd System. 
Conservation Voltage Reduction 
CVR will be deployed on 20 feeder lines connected at two Intelligent Substations.  CVR will deliver voltage to the 
customer in a carefully managed narrower band and at a lower average voltage, but within the regulatory limits. Data 
from the voltage sensors will be analyzed, validating the metrics listed in Section 6.   
CVR will result in lower line losses and customer energy usage with commensurately lower costs, fuel use and 
emissions.  CVR also provides monitoring functions for implementation of a condition-based maintenance program.  
This deployment seeks to identify other additional benefits and requirements that could result from a broader 
implementation. 
Enhanced Substations 
Four substations have been identified, two in the Maywood footprint and two in the 2016 Olympic footprint for 
conversion to Intelligent Substations. The two in Maywood will also be fitted with CVR functionality as discussed 
above.  The other two substations will be designed to incorporate CVR functionality, but will await deployment 
pending review from the previous two installations.  The focus of the Enhanced Substation is to integrate the 

Key Vendors Equipment 
MDS, GE, ELAN  Tier II Backhaul 
Cooper Reclosers 
S&C Intelli-rupters, SCADA-Mate Switch 
Siecor, Anixter, 3M, Lucent / 
Alcatel, GE 

Fiber Rings 

GE JungleMux 
Schweitzer Engineering 
Laboratories, Areva 

Protective Relays, Remote 
Terminal Units (RTUs) 

Telvent, CISCO RTUs 
Honeywell International Pumping Plant Monitoring Systems 
GEMS Sensors and Controls Pressure Transducers 
SilverSpring Networks Smart Grid Network Provider 
Dynamic Ratings Transformer Monitoring Systems 
Morgan Schaffer Transformer Monitoring 
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microprocessor-based protective relays, modern SCADA technologies and distribution automation devices via an 
interoperable, standards-driven communications platform.  This will allow field data analysis by the substation relays, 
substation computer, and a central archival system.  The key goals include utilizing microprocessor technology to 
improve personnel safety, facilitate the ability to easily integrate distributed generation, improve reliability, increase 
material condition awareness and ultimately reduce costs to the consumer.  
The Enhanced Substation will anticipate, locate and mitigate future system and equipment faults.  Should a fault 
occur, the protective relay equipment in the substation would use field device data distributed over the 
communications platform to determine fault location with improved precision.  This will reduce customer outage 
durations and increase crew efficiencies.   
Key objectives of the system design include ease of replication, and development of foundational services and 
extensible modules that support widespread integration of the solution across the system and in other utilities.  
ComEd’s Enhanced Substation experience will be shared through the company’s ongoing participation in cooperative 
programs to develop industry standards through such groups as the IEEE/Power System Relaying Committee and 
UCA-International Users Group (IEC 61850).   Data from the Project’s IS deployment will support further standards 
development, inform interoperability philosophies, explicate technology requirements and test application guidelines 
as reviewed in collaborative industry standards-creating organizations.   
Communications Support Systems 
Communication is the foundation of ComEd’s Smart Grid approach.   The objective is to provide a multi-tiered, cyber 
secure, interoperable, robust, deterministic and converged communications architecture with adequate capacity to 
meet the current and foreseeable future performance requirements of the smart grid.   
The Communications Support System will be a fully NIST-compliant, layered four-tier network for the reliable and 
secure transport of data from the field back through the core of the network.  ComEd applies open standard protocols 
within the communications infrastructure in order to leverage a converged network supporting multiple applications.  
ComEd is actively participating in the NIST standards development workshops and will follow closely outputs from 
that initiative.  Back office IT systems will be upgraded to accommodate Smart grid monitoring and control functions. 
The technologies associated with this project element are described in Section 2.2. 
4.2. Project Smart Grid Technologies 

4.2.1. Enabling EISA Smart Grid Functions 
The matrix below provides an overview of the contributions of the Project’s six technology bundles (discussed above) 
to enabling the eight EISA/SGIG Smart Grid functions.   
 

EISA Smart Grid Functions AMI CA DA CVR ES CSS 
1 Electric utility system digital capability Y Y Y Y Y Y 
2 Computer and control device capability Y Y Y Y Y Y 
3 Time-based monitoring capability Y Y Y Y Y Y 
4 Reliability and security of grid operations Y Y Y  N Y Y 
5 Cyber-security and threat resistance capability Y Y Y Y Y Y 
6 Smart appliance response capability Y Y Y N N Y 
7 Migration from electro-mechanical to digital operational 

controls Y Y Y Y Y Y 
8 Managing demand, congestion, voltage, reserves, and 

frequency Y Y Y Y Y Y 
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4.2.2. Merit Review Criteria  
This section addresses the FOA’s requirement to include a section on how this proposal will advance the adoption 
and integration of smart grid functions.  Specifically, this section addresses the questions on page 21 of the FOA.  
 
The project involves smart grid tools, technologies and techniques that meet the conditions of qualifying investments: 
All equipment that will be deployed for the Project uses advanced digital technologies (microprocessor-based 
measurement and control, communications computing and information systems), conveyances for digital signals 
(fiber optic cables) or necessary items related directly to installation of such equipment.   
The project installs the qualified smart grid technologies, tools, or techniques and connects them to the electric 
system, building, or piece of equipment: ComEd has already developed significant portions of the plans for 
installation and connection of the qualified smart grid technologies.  The ComEd Project management team has been 
in-place and operating since early-2008.  Many Project tasks have already been assigned and substantial progress 
made in the selection or identification of vendors and contractors.  For example, it has been determined that ComEd 
union electricians will remove old meters and install the 320,000 advanced meters.  Planning for customer education 
and the methodology for randomly selecting customers for OPT and Customer Applications has been confirmed.  
The AMI vendor meter brand has been selected and commitment letters secured.  Numbers and locations of DA 
switches have been determined and the two locations for CVR and four Intelligent Substation locations have been 
identified.  Support of local governments, including the City of Chicago, will facilitate issuance of required permits for 
certain installation activities. 
The project plans to operate the smart grid technologies, tools, or techniques in a manner that causes smart grid 
functions to actually occur: The purpose of this project is to begin redesign of operations and business processes to 
align with the enhanced analysis and control that installation will provide.  Key personnel have been participants in 
DOE and industry-sponsored smart grid studies and standards programs and are well versed in the characteristics of 
Project equipment in all segments of the delivery network and supporting communications.  Business processes are 
being reassessed where operational impacts are expected to be greatest – metering and billing services and 
customer care.  
The project plans to extend installation and operation of the qualified smart grid technologies, tools, or techniques to 
a broader set of locations and applications after the project is complete:  The 2008 ICC order and current petition 
before the ICC contemplate system-wide smart grid deployment.  Cost recovery mechanisms and the requested 
revisions provide a basis for a long-term commitment to the extension of smart grid.  The proposed Project for SGIG 
is explicitly designed to generate the information and experience ComEd and the ICC believes will be essential to a 
best-case system-wide deployment.  
The project plans to assess operational performance of the smart grid technologies, tools, and techniques and use 
the results of that assessment to optimize the way electricity is generated, delivered, or used and enable or enhance 
smart grid functions and help to achieve the purpose and goals of the SGIG:  ComEd’s interest in this project is 
based on the objectives outlined in Section 2. This project is an essential feature of rebuilding the utility and, as such, 
performance assessment is a critical input into operations and business process re-engineering. We have an 
organizational structure (Smart Grid Steering Committee and Integration Team) designed to assess performance, 
monitor quality, ensure cross-functional collaboration and plan the deliberate expansion of our smart grid investment. 
This project is designed to test specific approaches to use of smart grid technologies and tools to optimize 
operations. The design of our proposed customer-side experiments is best-in-class for optimizing the customer-side 
of smart grid deployment. Please see Section 6 for additional information on project data collection and analysis. 
4.3.   Metrics 
The following table lists the applicable metric for this Initiative and provides specific targets this Initiative will achieve 
in 2 years and as well as over the longer 3-5 year horizon. 
 
 
  



 

Chicago Area Smart Grid Initiative                                                    Page 31 of 39 

Metric 2 Years 3-5 years 
Customer-Level Metrics   
Number and percentage of electricity customers and magnitude of 
total load in the service territory of the local electric distribution 
company served by advanced metering infrastructure. 

300,000 AMI 
customers  

7.8 % 
1,400 MW 

1,800,000 AMI 
customers 

50% 
9,000 MW 

Number and percentage of electricity customers and magnitude of 
total load in the service territory of the local electric distribution 
company served by dynamic pricing programs (e.g., real-time pricing, 
critical peak pricing, and/or time-of-use tariffs). 
 

72,000 residential 
customers 

1.9% 
336 MW 

Contingent on ICC 
approval. Objective 
is to move all AMI 
customers to 
dynamic rates. 

Number and percentage of electricity customers and magnitude of 
total load in the service territory of the local electric distribution 
company served by load management programs (e.g., interruptible 
tariffs, direct load control, and consumer load control with incentives). 

88,185 customers 
(2.3%) 

1,356 MW 

110,000 customers 
(2.9%) 

1,375 MW 

Number and percentage of electricity customers and magnitude of 
total load in the service territory of the local electric distribution 
company served by appliances and/or equipment which can 
communicate information automatically about on/off status and 
availability for load control. 

18,000 customers 
(0.05%) 
20 MW 

27,000 customers 
(0.75%) 
15 MW 

Distribution-Level Metrics   
Number and percentage of installations and magnitude of total load in 
the service territory of the local electric distribution company served 
by substations or feeder lines that use automation equipment or that 
possess advanced measurement technologies 

1,281 install. 
25% 

4,500 MW 

1,345 install. 
30% 

5,400 MW 

Number of points and percentage and magnitude of the total load in 
the service territory of the local electric distribution company covered 
by Supervisory Control and Data Acquisition (SCADA) systems 

500,000+ 
100% 

18,000 MW 

500,000+ 
100% 

18,000 MW 
Transmission-Level Metrics   
Number of installation points and percentage and magnitude of the 
total load in the service territory covered by phasor measurement 
units (PMUs) 

46 install. Pts. 
10% 

1,800 MW 

92 install. Pts. 
20% 

3,600 MW 

5. Technical Approach to Interoperability and Cyber Security 
5.1.   Interoperability 
Early on in ComEd’s Smart Grid strategy, we identified interoperability as a fundamental design principal. ComEd 
recognizes the need to support interoperability of technologies and the application of open standard protocols. 
ComEd actively participates in the National Institute Standards and Technology (NIST) Interoperability Roadmap and 
will adopt recommendations out of that body of work. ComEd will require vendors to comply with the current Report 
to NIST on the Smart Grid Interoperability Standard Roadmap and continue to support compatibility with NIST’s 
emerging smart grid framework through firmware or hardware modifications. 

5.1.1. Summary of Information Exchange Interfaces 
Information interfaces in the smart grid generally fall into two categories, meter related (AMI) and grid related 
(Distribution Automation). ComEd will adopt and utilize standard protocols to support the transport and processing of 
data enabling multiple applications to use the same communications infrastructure. There are multiple interfaces 
within the ComEd architecture, however through the use of open standards such as ANSI C12.19 for meter data & 
DNP3 (and in the future IEC 61850) for distribution automation data, interface handoffs will be seamless utilizing 
readily available technologies. Tier 1 (core) & Tier 2 (backhaul) communication architecture will include TCP/IP 
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protocol for transport using open standard RF technology and standard fiber optic communications technology. 
Although physical transport may be different from Tier to Tier, the transport protocol will interoperate (TCP/IP). Back 
office systems such as the SCADA application and the MDMS will have standard out of the box interfaces to handle 
DNP and C12.19 meter data. Where there are 3rd party vendors providing management services, the interface 
between the vendor and ComEd will be integrated into ComEd back office systems. 

5.1.2. Summary of Open and Proprietary Aspects of Specifications 
ComEd fundamentally subscribes to the use of open standards and protocols such as C12.19, DNP3 and the IP suite 
and will implement them in compliance with the NIST Smart Grid Strategy. ComEd has established a principle to 
leverage the communication Tiers (Field, backhaul & core) to support multiple smart grid applications creating a 
multi-purpose communications infrastructure, application agnostic.  It is ComEd’s intent to be able to integrate 
multiple meters and in home technology (ZigBee or Home Plug) in the deployment of its AMI solution. With respect to 
Distribution Automation (DA) of the grid, ComEd intends to leverage the AMI backhaul communications infrastructure 
to support the multiple DA devices from varied vendors including reclosers, capacitor bank controllers, fault sensors 
etc. The interface to these devices will be DNP3/IP and integrate with the TCP/IP based backhaul RF overlay shared 
by the AMI data. Within the data channels, VPN’s and data prioritization technologies will be employed to facilitate 
segmentation within the shared environment. 

5.1.3. Summary of Response to Failure & Device Upgrades 
ComEd has established architectural principles including redundancy, hot-standby and coverage overlap to achieve a 
robust “self healing architecture” to minimize single points of failure and to monitor smart grid devices and associated 
communications equipment to ensure performance and security. Technology will be selected with the capability of 
sending alarm messages alerting of component failures and intrusion attempts. The technology will be further 
capable of supporting remote updates of firmware for end-point devices and intermediate communications 
equipment. Security measures will be in place to validate the firmware updates through digitally signed packages 
using best practices cryptography (PKI) technologies. Upon notification of a device failure by the ComEd Network 
Operations Center (NOC), technicians will be dispatched to repair / replace affected devices. Procedures and alarm 
response documentation will advise the NOC on how to respond to an alarm. 

5.1.4. Compatibility with NIST Standards and Protocols. 
ComEd actively participates in the NIST Smart Grid Roadmap development work and has adopted their 
recommendations. ComEd has a fundamental principle regarding the use of open standard technologies and 
protocols. ComEd has already adopted the use of the ANSI C12.19 protocol for meter data management and DNP3 
for Distribution Automation applications. ComEd will deploy an IP-based communication system end-to-end thus 
ensuring interoperability of smart grid applications. 
5.2.  Cyber Security 
Cyber security has been a cornerstone of ComEd’s Smart Grid strategy from its inception in early 2008 and 
recognizes the risks associated with the deployment of smart grid technologies. ComEd’s position is to apply a 
defense-in-depth approach to IT Security across all platforms. ComEd applies industry best practices to security to 
ensure confidentiality, integrity, availability (CIA) and non-repudiation of the data traversing the network and IT 
systems to minimize the adverse impact due to unauthorized use of or exploitation of IT communication systems 
required to manage the grid infrastructure. Cyber security is a foundational design principle within the ComEd Smart 
Grid Strategy and Communication Architecture. The ComEd smart grid architecture is a four-tier model providing a 
secure data conduit from the field back to the corporate data center. Each tier applies security controls that are 
designed to secure transport through each communication tier interface. ComEd is an active participant in the NIST 
Smart Grid Roadmap and Security Strategy development as well as other industry groups that are engaged with 
smart grid security issues including EPRI, IEEE, and UTC. This enables ComEd subject matter experts to stay 
aligned with industry developments and direction with regard to security.  
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To identify, remediate, and monitor cyber security risk, ComEd employs a Vulnerability Management Program (VMP) 
that defines and enforces a set of requirements for Vulnerability Management. Vulnerability Management, a 
component of ComEd’s IT Security Framework, handles threats and vulnerabilities through each stage of the 
Vulnerability Management Lifecycle; Identification, Analysis, Remediation, and Validation.  Each stage of the 
Vulnerability Management Lifecycle is addressed within the Vulnerability Management Program by the definition of a 
series of supporting components. These components are identified as follows: 

• Security Event Management 
• Threat Management 
• Security Patch Management  
• Vulnerability Mgmt. Asset Information 

• Security Configuration Management 
• Vulnerability Assessments 
• Security Incident Response Management 

5.2.1. Summary of Cyber Security Risks & Lifecycle Mitigation 
In compliance with ComEd’s VMP, a security assessment will be performed across each tier of the communications 
architecture from the Home Area Network, Access Network, Backhaul and Backbone. Identified risks will be validated 
and weighed to ensure appropriate mitigating controls are applied. Industry best security practices aligned with NIST 
Security Strategy will be followed. ComEd will leverage the internal IT and physical security functions to monitor 
vulnerability and threat developments and respond accordingly. To ensure that all risks have been identified, a 3rd 
party testing review will be employed.  Risks will be evaluated from multiple attack vectors including external hackers, 
groups deliberately intending to do harm, equipment failures and natural causes.  Additionally, risk and vulnerability 
analysis will also evaluate internal attacks and configuration errors through logging, monitoring, alarming and 
notification.   

5.2.2. Summary of Criteria Used for Vendor Selection 
ComEd ensures logical and physical security of both internally and externally managed solutions through 
examination of risk and documented requirements per solution (product and/or service).  ComEd IT maintains a 
business partner validation checklist used to validate alignment to ComEd policies, internal review requirements of 
technology to ensure alignment to ComEd standards and support model, and ensures risks are appropriately 
identified / mitigated prior to production deployment.  As a standard practice, ComEd requires 3rd party 
vendors/business partners to comply with our IT Security framework, policies and standards.  This includes the 
requirement to enumerate vendor security capabilities to ensure the utilization of CIA and non-repudiation. 

5.2.3. Summary of Standards & Best Practices 
ComEd aligns its IT Security framework, policies, and standards, including VMP, with ISO 27002.  IT security 
standards and best practices are followed by ComEd and measured against NIST standards.  ComEd has endorsed 
the use of security controls that enforce CIA as well as the use of open standard protocols. These standards include 
the use of Public Key Cryptography (PKI) through x.509 certificates, requiring mutual authentication of devices and 
encryption communications across the network. ComEd is investigating the use of 802.1x in various communications 
tiers. ComEd intends to encrypt all smart grid communications traversing all exposed transport technologies. Specific 
standards that ComEd has adopted include IEEE 1686-2007, IEC 62351 1-8 and the NERC CIP 002-009 standards, 
as appropriate. 

5.2.4. Summary of How the Project will support Emerging Standards 
ComEd actively participates in NIST smart grid security standards development and is committed to endorsing the 
results of that initiative. ComEd will be adopting new or emerging standards that can be implemented through 
firmware updates as detailed in section 5.1.3. 
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6. Project Costs & Benefits (including Jobs Creation) 
Data collection, analysis, evaluation and reporting are critical to satisfying ComEd’s project objectives. ComEd will 
retain EPRI and the Energy and Environmental Resources Group (E2RG) to coordinate reporting design and data 
collection analysis consistent with the needs of DOE’s CBA methodology. Smart grid technologies generate 
extremely granular data. The volume of data can easily overwhelm existing capacity to process, analyze and store 
such data. Following award, we propose to work with the DOE to identify the level of granularity desired to support 
each benefit to enable us to develop a tailored data acquisition, retention and storage protocol. E2RG has supported 
DOE’s program offices in a number of related projects and will ensure that ComEd’s processes satisfy DOE 
requirements. Each of the three project elements described above have as a key task the development of specific 
data collection, analysis and reporting processes that will be integrated in the office of the Project Director with the 
support of E2RG.  EPRI will assist with data structure for the CBA, use case documentation per the IntelliGrid model, 
data analysis and benefits estimation. Data will be summarized according the benefits structure outlined in Section 
6.3 and reported to the ComEd Smart Grid Integration Team and Steering Committee for review at their monthly 
meetings. 
6.1. Data Collection and Analysis Plan 
The project will be executed against the three specific project elements described above, but the data collection plan 
is keyed to the technology bundles. The following tables illustrate the data we propose to collect. If selected we will 
work with DOE, EPRI and E2RG to develop the comprehensive collection, analysis and reporting structure most 
useful to DOE. 

AMI – Applies to Project Elements 1 and 2 
• The decrease in the cost of meter readers, meter clerks, and supervisors 
• The decrease in injuries to meter readers and the related costs 
• Number of manual disconnects that are avoided and the associated costs savings 
• Number of meter tests avoided and the associated costs savings 
• Avoided unbilled kWh on vacant premises 
• Avoided lost revenue due to theft and tampering 
• Avoided costs related to manual re-bills 
• Number of reduced high bill calls, delayed bill calls, and estimated bill calls 
• Number of reduced meter reading calls and meter reading requests 
• Number of reduced single lights out dispatches (where one customer is reporting loss of power) 
• Number of avoided phone calls and trips to verify power has been restored. 

Customer Applications 
Project Element 1 Project Element 2 

• Hourly electricity use for customers included in an 
8,000 customer, randomized experiment involving 5 
alternative dynamic pricing structures and 3 types 
of in-home technology.  

• For the 8,000 customers, multiple satisfaction 
surveys through the test period 

• Number of customer application-related calls 
• Number of complaint calls 
• Number of opt-outs from dynamic pricing 

• Pre-AMI baseline electricity use for the 70,000 
customers in this element. 

• Hourly electricity consumption for the 70,000 
customers. 

• Number, types and cost of efficiency measures 
installed in customer premises  

• Number of customer application-related calls 
• Number of complaint calls 
• Number of opt-outs from dynamic pricing 

 
Data Analysis and Baseline Determine for Project Elements 1 and 2 
Data analyses, in many cases, will compare post-installation data with pre-installation conditions to determine project 
impacts. Baselines for measurement of metering costs and benefits are set by current manual meter read process; all 
required baseline data currently are being collected. As appropriate, these impacts will then be monetized and 
annualized. The analysis surrounding the impacts of customer applications will be more complex. The data collected 
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from the 8,000 customer randomized experiment in Project Element 1 will analyze energy consumption patterns 
against two basic control groups: (1) Control group of customers with AMI but no dynamic pricing or in-home 
technology and (2) Control group of customers without AMI who continue on ComEd’s flat rate. Analysis of Variance 
(ANOVA) and Analysis of Co-Variance (ANCOVA) methods will quantify the differences in the hourly loads of 
customers in each test group. ANCOVA isolates the impacts of socio-demographic characteristics on consumption 
differences. The impact of alternative dynamic pricing structures will be measured via estimation of price elasticities. 
The specific model has not yet been finalized, but likely will employ a Constant Elasticity of Substitution functional 
form. A complete data analysis plan for this randomized experiment has been filed for ICC review.  
 
The analysis of the Project Element 2 customer applications will be more straightforward, relying primarily on ANOVA 
analysis to estimate differences in hourly consumption between households receiving smart meters with in-home 
displays and dynamic pricing only, with those receiving the meters, pricing, devices and energy efficiency measures 
and those only receiving energy efficiency services to assess the incremental impact of the meters, pricing and 
devices. 
 

Distribution Automation – Applies to Project Element 3 
• Number of faults per feeder for feeders with/without advanced sensors/switching 
• Number/duration of customer outages per feeders with/without advanced sensors/switching 
• System-wide SAIFI and CAIDI 

Conservation Voltage Reduction – Applies to Project Element 3 
• Voltages for affected feeders (min/max/average) 
• Distribution losses per feeder  
• Capacitor O&M expenses 
• Energy consumption per customer on affected feeders  (calculation) 

Enhanced Substations– Applies to Project Element 3 
• Number of power transformer failures with/without advanced transformer monitoring 
• Volume of oil leakage from fluid-filled transmission cable systems 
• Number of Microprocessor Relays installed 

Communications Support Systems– Applies to Project Element 3 
• Number of SCADA Points updated to IP according to plan 
• Annualized O&M cost of analog based communication systems 
• Number of fiber optic multiplexers installed 

 
Data Analysis and Determined Baseline for Project Element 3 
Baselines for calculation of project costs and benefits of the grid-side projects differ depending on the specific project. 
Cost baselines will be set as the incremental cost of a specific project relative to what would have been installed. In 
the case of projects involving replacement of equipment prior to its book life, the remaining un-depreciated value will 
be considered in the incremental cost calculation. In the case of projects that do not involvement replacement, the full 
cost of the project will be considered. 
The benefits baseline similarly will be unique to each project and benefit type. However, ComEd tracks most of the 
data described in the tables above currently. Thus, the baseline is simply the value of a particular variable prior to 
installation of the new equipment. Prior to the commencing of installation / construction of any of the specific projects 
described in our proposal, we will establish the baseline values for the data elements referenced above and others 
that the DOE might wish to have collected for determination of project benefits and costs. 
Data analysis will involve comparisons of pre- and post-installation performance in all cases. Estimates of avoided 
energy losses will be monetized, as appropriate using hourly prices. Estimates of the monetary value of avoided or 
lower-duration interruptions will be based on a loss value developed in conjunction with DOE given the wide 
variations in estimates of loss value. 
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6.2. Project Costs 
The following table summarizes estimated project costs. Significantly more detail on these costs is provided in the 
Budget attachment. In addition, the table shows the breakdown of job creation across technology bundle.  The job 
creation number listed is the number of jobs created from the federal funding match, so it is ½ of the total jobs 
created (i.e.. 3,800 total jobs created). 
 

Project Costs (in $ million) 
Technology Bundles 4th Qtr 

2009 2010 2011 Total Cost 

Job Creation*
(job-years) 

AMI / Customer Applications  $    17.3   $    105.4   $   19.3   $     142.0                772 
Distribution Automation / CVR  $      0.9   $      38.8   $   38.1   $       77.8                423 
Communication Support Systems  $      9.2   $      69.5   $   28.7   $     107.4                584 
Enhanced Substation  $      0.4   $      15.2   $     7.2   $       22.8                124 
Total  $    27.8   $    228.9   $   93.3   $     350.0             1,902 
Job Creation by Period*         151         1,244         507          1,902    

Calculation based on "Estimates of Job Creation from the American Recovery and Reinvestment Act of 2009", 
Executive Office of the President Council of Economic Advisors (Only includes Job Creation from Federal Stimulus) 
 
Basis for Cost Estimates: 
• AMI: Based on contract prices with SilverSpring, GE and Accenture/Itron. Cost-benefit analysis will need to 

account for un-depreciated cost of existing meters. Costs include installation labor using ComEd union employees. 
• Customer Applications: Based on detailed cost estimate prepared for an ICC filing, extended for Project Element 

2 cost estimates. Costs are inclusive of design, equipment, IT, education/outreach and evaluation costs. 
• Distribution Automation: Based on ‘09 contractor / material prices for projects under construction 
• CVR: Budgetary estimate developed with Cooper Power Systems for an Integrated Volt/VAR Control/ CVR 

Application for two substations. Includes design, equipment and installation costs. 
• Enhanced Substations: Based on historical contractor / material prices for comparable projects. Includes design, 

equipment and installation costs. Includes design, equipment and installation costs 
• Communications Systems: Based on 2009 contractor and material pricing for existing system projects.  
 
The labor costs associated with these projects have been estimated using historical project construction / installation 
data and an average rate of $150/hour, inclusive of pension and benefits. 
 
6.3. Project Benefits 
The following table describes the benefits ComEd expects to achieve through implementation of this project.  The 
table breaks down the benefit by the technology bundles, describing the expected benefits, the source of the benefit, 
the information to be collected and preliminary estimates of expected benefit.  
 

The Value of Reliability
We project that the addition of the distribution automation equipment will lead to a 10% improvement in 
reliability or ~400,000 fewer customer interruptions. Using one of the most comprehensive recent studies of 
outage costs, we estimate a $4M reduction in restoration costs and an economic benefit of approximately 
$80M in avoided customer interruption costs*. 
*Source: A Framework and Review of Customer Outage Costs: Integration and Analysis of Electric Utility 
Outage Cost Surveys, Population Research Systems, LLC and Joseph Eto, Ernest Orland Berkeley National 
Lab, November 2003 
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Project Benefits 
Benefit Category Benefit Source of Benefit Information Reported by Project Projected Benefits Metrics 

(in bold) 
AMI 
 
 
Economic 

Lower Electricity 
Costs 

• Reduction in labor 
• Improved collections 
• Avoided energy consumption 
• Improved outage management 

• Meter Reading, Billing, Field, Call 
Center costs 

• Uncollectables 
• Continuous service, Tamper, 

Theft, Meter Accuracy 

 
$10,602,000 annual O&M 
savings 

Reliability/Power 
Quality 

Improved Outage 
Management 

 
Customer Satisfaction 

American Customer Satisfaction Index 
(ACSI) Proxy Score 

0.16 ACSI index 
improvement 

 
Environmental  

Reduced CO2 
emissions 

• Reduction of fuel usage from Meter 
Reading vehicles 

• Avoided Energy Consumptions 

 
Reduction in CO2 emissions 

30,000 MT CO2 equivalent 
annual reduction 

Customer Applications 
 
 
Peak Demand 
Reduction 

• Direct bill savings resulting from lower 
peak consumption in response to a 
dynamic price 

• Wholesale costs reduced from flatter 
load curve resulting from customers 
responding to price and dispatch signals 

Consumption Shift 
from Peak to Off-
Peak 

Lower electricity consumption 
• Advanced pricing and billing programs 
• In-home display devices 

 
 
 
 
28 MW peak energy 
reduction 

Economic 

Lower Energy 
Consumption 

• Direct bill savings resulting from lower 
consumption in response to price 

 
 
 
• Customer peak load reduction 
• Monthly electricity cost savings 
• Group tariff and technology 

description 
• Types of technology deployed, by 

group 
10,700 MWh annual energy 
reduction 

Environmental Reduced power 
plant CO2 
emissions 

Meter reading vehicles  
Avoided consumption 

Reduction in CO2 emissions 30,000 MT CO2 equivalent 
annual reduction 

Distribution Automation 
Reduced energy 
cost to consumers 

Reduced delivery voltage reduces energy 
consumption 

Monthly energy usage by customer 7,000 MWh annual energy 
reduction 

 
 
Economic Lower Distribution 

losses 
Optimized capacitor switching reduces 
feeder and substation reactive loading 

Distribution losses by feeder 180 MWh annual energy 
loss reduction 



 

Chicago Area Smart Grid Initiative                                                     Page 38 of 39 

 
Project Benefits 

Benefit Category Benefit Source of Benefit Information Reported by Project Projected Benefits Metrics 
(in bold) 

Distribution Automation (continued) 
Economic 
(Continued) 

Lower O&M costs Automated condition monitoring replaces 
annual field inspection of capacitors 

Capacitor O&M expenditures $2,500 annual reduction in 
O&M costs 

 
Reliability / Power 
Quality  

Reduced costs of 
power 
interruptions 

 
Fewer outages 

 
SAIFI 

0.1 SAIFI reduction/400,000 
Avoided Customer 
Interruptions / $81M in 
avoided outage costs 

Environmental Reduced power 
plant CO2 
emissions 

 
Reduced energy consumption by customers 

Reduction in energy delivered and 
losses 

5,000 MT annual reduction 
in CO2 emissions 

Communication Support Systems  
Economic Reduces costs by 

replacing analog 
channels and 
leased lines with 
fiber 
communication 
channels 

Reduced maintenance of old analog 
equipment and eliminates leased channels 

Conversion from analog or leased lines 
to fiber communication channels 

 
$325,000 annual reduction 
in O&M costs 

Improves 
reliability of 
transmission  

Relay channels converted from analog or 
leased lines to more dependable systems 
resulting in fewer communication outages 

Conversion of relay channels from 
analog or leased lines to fiber 

100% of relay channels 
converted from analog or 
leased lines to fiber 

Provides diverse 
paths for 
communication 

WAN technology with dynamic routing 
capability 

Percentage of RTU’s installed and 
SCADA points activated according to 
plan 

100% of new RTU’s 
installed and SCADA points 
activated 

Reliability /Power 
Quality 

Increases 
availability of 
higher bandwidth 
communications 
to fully utilize 
modern relay and 
other Smart Grid 
Functions 

Automated condition monitoring replaces 
periodic field inspections 

Percentage of identified fiber optic 
multiplexer nodes installed according 
to the plan 

100% fiber optic 
multiplexer nodes installed 
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Project Benefits 
Benefit Category Benefit Source of Benefit Information Reported by Project Projected Benefits Metrics 

(in bold) 
Communication Support Systems (continued) 

Adequacy of 
cyber security 

On-going vulnerability management Penetration tests and security audits 100% of scheduled tests 
conducted 

Energy Security 

Identification of 
Intrusion Attacks 

Intrusion Detection Monitoring IDS System 100% of intrusion attempts 
failed 

Enhanced Substation 
 
 
Economic 

Lower O&M costs  Reduced corrective maintenance of older 
obsolete equipment 
Equipment life extension through continuous 
monitoring and performance based 
maintenance 

Number of power transformer failures 
with monitoring systems 

$4.4M of annual avoided 
costs from transformer 
failures 

100% of new 
microprocessor relays 
installed 

 
 
Reliability/Power 
Quality 

Reduced outage 
durations through 
fault analysis 

Real time access to the relays to reduce the 
time required to evaluate faults 
Ability to remotely operate all circuit breakers 

Percentage of relays connected to 
SCADA system 
Percentage of points that are SCADA 
enabled for status and control 
 

100% of SCADA points 
enabled for status and 
control 

Extend 
transformer life 
and prevent 
catastrophic 
failure 

Algorithm driven alarms to alert when 
operating conditions are outside of normal 
limits 

Percentage of transformers with active 
transformer monitoring systems  

100% avoidance of 
transformer oil leakage 
through elimination of 
catastrophic failures 

 
 
 
Environmental 

Decrease 
likelihood of 
emergent failures 
on fluid filled pipe-
type cable 

Upgrading the communications to existing 
pumping plants and installing additional 
pumping plant monitoring  

Percentage of monitoring installed 
according to plan 

15-25% reduction of oil 
leakage from fluid-filled 
transmission cable 
systems 

 


