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AGENDA

• Smart Grid and the Technology Team’s vision

• Results of DA vendor review

• Ops Center Ratings

• IBM decision

• Next steps
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WHAT IS SMART GRID – INDUSTRY PERSPECTIVE 

• “Smart Grid” is the popular name for the next generation of metering, sensing, and automation 
technologies

• These technologies are shaped by numerous industry stakeholders, including researchers, utilities, 
suppliers, regulators, customers

• Smart Grid is not a commodity product/system; there is no Smart Grid standard
• Smart Grid is not a chic “soup de jour”; it will not require abandoning existing technology/programs
• Core Smart Grid technologies will require significant financial investment

ILLUSTRATIVE

Typical “Smart Grid” components

Home area network
• Real-time usage/ 

pricing statistics
• Usage-aware 

appliances
• Sub-Metering

Smart meter
• Report usage by 

time
• Report outages in 

real time
• Remote disconnect
• HAN gateway

“Delivery automation”
sensors and controls
• Real- time reporting 

of status and outages
• Automated control of 

relays recluses

Distributed 
generation
• Mini gen., 

PV, and 
wind

• Net 
metering

Transport 
sensors and 
automation
• Power factor 

monitoring
• Automation of 

cap banks 

Data collection, 
processing, and 
back office
• Automated billing
• Disconnection of 

unoccupied/ unpaid
• Daily usage stats
• TOU pricing

Communications 
Based on RF or BPL
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THE GOAL IS AN INTEGRATED APPROACH TO SMART GRID STRATEGY

From.... To…

Renewable 
standards 
(e.g. dist. 
gen.)

Energy 
Efficiency 
mandates 
(e.g., DR)

Service 
reliability

Grid 
security

Potential long-term business objectives

Customer 
Service

Rate 
affordabil-
ity & A/R

Operating 
Cost

AMI / 
Smart 
Meters

DA 
Sensors

Commu-
nications
system

IT 
controls 
/ back 
office

Trans-
mission

AMI teamAMI team Grid teamGrid team ITIT Trans. 
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Trans. 
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TECHNOLOGY TEAM’S VISION

The Technology Team
believes that success is best 

achieved by focusing on
achievable initiatives vs.

attempting execution 
across many

• Reduce outage frequency and duration 
• Keep customer informed
• Accelerate requests (billing, connects/disconnects)
• Enable time-of-use tracking

Improve 
Customer 
Service

Improve 
Grid 
Efficiency

• Reduce system operating cost; enhance tariffs
• Reduce theft, I2R losses, and losses from non-unity power 

factor
• Reduce carbon emissions
• Manage system load (peak shaving, curtailment 

communications)
• Automate protectors, and enable remote management of 

communications system and end devices

Prepare 
for Future 
Demands

• Handle demand from plug-in hybrid/electric cars
• Coordinate and control distributed resources
• Support photovoltaic and wind generation
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THE INITIAL FOCUS HAS BEEN ON COMMUNICATION SYSTEMS

The core system 
required by these 
technologies is the 
communication 
infrastructure

SMART GRID TECHNOLOGY ENABLERS

Customer Service
Sensors and controllers
• AMI smart meters
• 300k Smart Fault Indicators

(overhead/underground)
• 8k Line/Tie sectionalizer (mid circuits)
• 16.5k Power Quality/Fault Anticipation
• 30 PMUs and Visualization Tools
• 15k pole top for Volt/VAR management  
• 400 truck GPS for Crew Dispatch 

Optimization
• 1k ATO Automated Network Protectors
• Automatic Line Reconfiguring Switches 

(ALRs) for 34kV

Systems / Processes
• Trip Saver (Reliability Toolbox)
• Self healing grid automation (centrally 

managed)
• Demand Side Management
• Improved Visibility to the Infrastructure & 

Operational Awareness
• Dynamic Load Controls
• Strategic alignment of technologies to 

leverage common communications 
infrastructure

• Mobile Dispatch 
• Weather Tools (Software)
• Weather enabled relay settings

– Interface w/weather forecast & fast trip 
relay

– Rolling Thunder
• Selective Fast Trip (fuse savings)
• Outage Integration Tools - Expert System

Customer Service
Sensors and controllers
• AMI smart meters
• 300k Smart Fault Indicators

(overhead/underground)
• 8k Line/Tie sectionalizer (mid circuits)
• 16.5k Power Quality/Fault Anticipation
• 30 PMUs and Visualization Tools
• 15k pole top for Volt/VAR management  
• 400 truck GPS for Crew Dispatch 

Optimization
• 1k ATO Automated Network Protectors
• Automatic Line Reconfiguring Switches 

(ALRs) for 34kV

Systems / Processes
• Trip Saver (Reliability Toolbox)
• Self healing grid automation (centrally 

managed)
• Demand Side Management
• Improved Visibility to the Infrastructure & 

Operational Awareness
• Dynamic Load Controls
• Strategic alignment of technologies to 

leverage common communications 
infrastructure

• Mobile Dispatch 
• Weather Tools (Software)
• Weather enabled relay settings

– Interface w/weather forecast & fast trip 
relay

– Rolling Thunder
• Selective Fast Trip (fuse savings)
• Outage Integration Tools - Expert System

Grid Efficiency
Sensors and Controllers
• 15k Distribution capacitor controllers
• 2 Way Curtailment Communication 

Systems (x50k)
• Surveillance Cameras at substations
• Upgrade to microprocessor-based relays

Systems / Processes
• VAR Management Substation 

Automation
• 21st Century SCADA System

– 80/20 FIG's/Figlet's - Eliminate
– 50 Legacy RTU's – Eliminate
– Upgrade of Ranger SCADA

• AMI (Tariff Enhancement Software)
• Retire/Consolidate analog communication

circuits (1,500 minimum opportunity)
• Improve Communication System 

Efficiency
– Network Monitoring
– Continuous Monitoring 24X7

• Automate Network Protectors
• FAA warning lights

Grid Efficiency
Sensors and Controllers
• 15k Distribution capacitor controllers
• 2 Way Curtailment Communication 

Systems (x50k)
• Surveillance Cameras at substations
• Upgrade to microprocessor-based relays

Systems / Processes
• VAR Management Substation 

Automation
• 21st Century SCADA System

– 80/20 FIG's/Figlet's - Eliminate
– 50 Legacy RTU's – Eliminate
– Upgrade of Ranger SCADA

• AMI (Tariff Enhancement Software)
• Retire/Consolidate analog communication

circuits (1,500 minimum opportunity)
• Improve Communication System 

Efficiency
– Network Monitoring
– Continuous Monitoring 24X7

• Automate Network Protectors
• FAA warning lights

Future Demands
Sensors and Controllers
• (Being investigated)

Systems / Processes
• (Being investigated)

Future Demands
Sensors and Controllers
• (Being investigated)

Systems / Processes
• (Being investigated)

Redacted
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DA SUBJECT MATTER EXPERTS HAVE SCORED SYSTEMS 
FROM 6 VENDORS

• Identified 4 functional categories required to support 
the Smart Grid vision
– DA capabilities/maturity
– Protocol standards
– Security Robustness
– WAN communications architecture

• Developed detailed questions to test suitability for an 
integrated AMI-DA communication solution

• Invited vendor presentations from Current, Silver 
Spring, Sensus, CellNet, Elster, Itron*

• Performed consensus scoring in each category and 
conducted scoring challenge session to validate

• Ranked vendors for further consideration; a white 
paper summarizing scoring basis & analysis will be 
developed

* Aclara & Trilliant were not evaluated due to poor suitability to AMI needs

Relay & ProtectionBill Miller
Distribution TestingJeff Gates
Relay & ProtectionMark Simon

ReliabilityMike Born
System PerformanceJohn Yancey

Engineering StandardsTom Callsen
Investment StrategyVic Chesna
Asset PerformanceJim Crane
Relay & ProtectionBob Peterson
IT CommunicationsDoug McGinnis
Relay & ProtectionMike Scannell
Relay & ProtectionMike Keating
Relay & ProtectionRich Gordus

Customer StrategiesDave Doherty
Customer StrategiesRich O'Toole

SCADA ITKeith Uelsmann

Business AreaTeam Member

Redacted
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DISTRIBUTION AUTOMATION RFI ANALYSIS

Communications

Security

Protocol Standards

Dist Automation Capabilities
Attribute CellNetSensus

Current 
group

Attribute 
weight Elster Itron

Silver 
springs

Scalability – Ability to operate with reqd # sensors 5 5 2 5 3

5 = highest/best 
1 = lowest/worst

3
Established Partnerships - Maturity 3 2 1 5 112
Devices Deployed – Experience 1 1 1 5 012
Embedded sensor function 5 0 0 0 003
Plug-n-Play capability 5 5 2 3 512
ComEd resource to install 1 4 2 3 413
On-going maintenance – how often you must touch and how quickly 1 5 3 5 333
Localized intelligence (decision making) 0 5 0 5 005
Environmental (Operating environment) 4 4 4 5 551

IP end-to-end 4 5 1 1 105
DNP encapsulation 5 5 0 5 025
C12.22 0 0 5 0 550
Routing Protocol Sophistication 5 4 2 3 212
Peer-to-peer addressability 5 5 1 5 244

Encryption – Traffic flow 4 5 3 1 415
Authentication – End Point Device 2 5 2 1 415
Threat Management (DOS, MiM, Theft) 3 5 3 1 415

Aggregate LAN Bandwidth Margin 5 5 2 3 333
Mesh Architecture - # hops 3 4 5 4 333
Packet Prioritization (QoS) 5 4 2 4 223
Interference Susceptibility 4 4 3 4 442
Latency – overall & variable (hop impact) 5 4 4 4 123
Path Failure/Redundancy 2 5 2 4 112
Single Point of Failure proof 3 5 2 4 333
Backhaul Feasibility - # reqd 1 3 5 3 222
Battery Backup - Replacement Maint 3 3 4 3 323
Device/AP Ratio 1 4 5 4 232
Network Monitoring 5 5 3 2 433
Firmware Upgradability Automation 3 3 3 3 332
Future Proofing 4 4 3 4 223
Ability compensate for design inadequacies 5 5 2 5 443
Inter-vendor operability at communication layer 5 5 1 4 223

Redacted
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THIS CREATES AN INTEGRATED DA/AMI PERSPECTIVE ON VENDORS

Gate crite
ria

(still
 ev

olving)

Outage 

management

Demand 

response/

HAN Distrib
utio

n 

automatio
n

AMI s
olutio

n 

“p
rovenes

s”

Technology

obsolescence

Full A
MI 

capita
l c

osts

$ M
illio

ns Phase 0 AMI 

capita
l c

osts

$ M
illio

ns

Description

CURRENT
technologies

1,115 58.7 • Broadband over Power Line
• Heavy financial burden for Large 

Bandwidth

Aclara 
STAR/TWACS

740 35.5 • Licensed RF Fixed Network 
(400 MHz) and PLC

• Low Bandwidth and High Latency

Not 
evaluated

Silver 
Springs
Networks

710 38.5 • Unlicensed Mesh RF – 900 MHz
• May be best suited for future 

needs.

Trilliant
Networks

665 36.8 • Unlicensed Mesh RF – 2.4 GHz
• Concerns with vendor’s ability to 

respond to ComEd’s needs.

Not 
evaluated

Sensus
FlexNet

600 35.7 • Licensed RF Fixed 
Network – 900 MHz

Itron
OpenWay

670 42.6 • Unlicensed Mesh RF – 900 
MHz

Elster
REX

600 30.0 • Unlicensed Mesh RF – 900 MHz
• High Latency and prone to 

obsolescence

Cellnet 
Utilinet

680 38.6 • Unlicensed Mesh RF – 900 MHz
• Low Bandwidth and prone to 

obsolescence

Newly completed

Most desirable

Least desirable

Redacted
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DA VENDORS WERE BASED ON 4 MAJOR PERFORMANCE DIMENSIONS

Security robustness DA protocol standards

Communication and QoS**
Bandwidth margin and application prioritization capabilty

• Aclara

AMI capability

D
A

 c
ap

ab
ili

ty

• Trilliant*

• Itron • Elster

• Sensus

• Silver 
Springs

AMI

D
A

• Aclara • Trilliant*

• Sensus
• Elster
• Itron

• Silver 
Springs

• Current

Authentication

En
cr

yp
tio

n

• Current

• Sensus
• CellNet
• Elster
• Trilliant*

• Aclara*

• Silver 
Springs

• Itron

Open
• Current (IP)
• Silver Springs (IP)
• Itron (C12.22)
• Sensus (C12.22)
• Elster (C12.22)
• Trilliant* (IP)

Proprietary
• CellNet
• Aclara*

Tech. Maturity and Capability

• Vendors were 
ranked for further 
consideration 
(e.g., RFP)

• Top vendors 
would allow 
capture synergies 
from DA/AMI 
integration

*  Not formally reviewed; placement is based on AMI team’s input
** Includes bandwidth margin and application prioritization capability

• Aclara*

• Aclara*

• CellNet
• Current • CellNet

Redacted
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PHASE 0 DEPLOYMENT SITES HAVE BEEN RATED

359 468 512 517 521 542 551 578 586 596 638 690 689 ComEd Totals

168 322 209 242 248 234 288 341 288 316 336 262 291 T&D Totals

--6 10 2 5 1 6 -1 7 -1 1DC in a Box

10 10 6 9 7 5 8 8 8 7 4 4 -2Back-haul

10 10 6 7 5 5 6 9 8 8 7 9 4 3Radio Freq 
Noise

10 10 6 9 3 5 4 8 8 7 5 9 6 5Geography

-1 4 4 5 7 10 8 3 10 4 7 5 6Auto Line 
Re-Sectionilizers

2 8 3 1 4 5 3 2 4 3 10 1 4 7Midpoint 
Recloser

6 10 2 3 6 8 8 10 8 9 9 7 10 9CAIDI

-7 8 9 9 3 8 10 9 8 10 7 10 10SAIFI

191 146 303 275 273 308 263 237 298 280 302 428 398 
Cust Ops  
Criteria

10 -7 9 7 5 8 3 4 9 6 10 9 1
Avg Amount/ 
Account Past 
Due >60 days

7 7 6 -6 7 1 7 -6 1 10 8 2Meters / 
Meter Reader

5 -5 6 7 8 7 5 4 2 4 9 10 3Percent 
Minority

-4 7 4 3 5 5 8 9 3 6 10 7 4% Multi-
Family

10 3 8 10 9 7 8 5 7 9 7 9 9 5
% of Accounts 

Past Due 
over 60 days

2 -3 3 2 8 3 2 3 4 3 10 9 6Cons Inactive 
KWH / Account

-5 9 10 10 6 10 8 9 8 9 8 9 7Households 
/ Square Mile

-7 10 3 3 5 3 10 10 2 9 10 9 8% Indoor 
Meters

9 1 4 7 7 8 6 -5 10 7 9 9 10
Average 

Household 
Income

CN -
Chicago 

North

CS -
Chicago 
South

BOL -
Bolingbrook

AUR -
Aurora

ELG -
Elgin

UPA -
University 

Park
LIB -

Libertyville
NSA -
Skokie

NWA -
Mt. Prospect

JOL -
Joliet

GSA -
Glenbard

DVA -
Maywood

CRE -
CrestwoodWeight

Redacted
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IBM: DECISION SOUGHT ON ROADMAP DEVELOPMENT VENDOR

• Capitalize on IBM’s industry expertise
– Florida Power and Light (FPL) 
– Pacific Gas and Electric (PGE) 
– Southern California Edison (SCE) 
– CenterPoint Energy 
– Sempra Energy 

• Perform assessments for a tactical solution for smart grid opportunities including: 
– Tactical Risk assessment 
– Management governance assessment 
– Hardware analysis 
– Software criteria review 
– Architecture design review 
– Operational data flow discussions 

• Strategic overview of the Intelligent Utility Network relative to:
– Smart Grid strategic planning efforts 
– Regulatory drivers – values and risks 
– Business benefit overview – value and risks 
– Strategic Development interlinked with tactical deliverables 

•This initial 8-12 week “discovery” phase (1-2 days per week) is offered at no charge

Redacted
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NEXT STEPS FOR TECHNOLOGY TEAM

Vendor review supporting Phase 0 deployment
– Update DA vendor scorecard and develop white paper

– Expand evaluation criteria and perform “due diligence” visits with 
vendors and their customers

– Prepare a draft of formal technical requirements and initiate RFI for a 
stand-alone DA communications infrastructure

– Discuss leading candidates for AMI and DA initiatives  

Strategic Grid Modernization analysis
– Review DA RFI responses to estimate synergies from an integrated AMI 

/ DA system

– EPRI Intelligrid Team engaged for review of DA/AMI requirements and 
RFP support

– Investigate opportunity to become an EPRI Smart Grid Showcase 
Demonstration site for VAR management and/or IIT Perfect Power

– Study implications of future technology (e.g., plug-in cars, PV/wind 
generation) for Grid Modernization requirements

Timing
April

April-May

April-May

May

June

May

TBD

TBD
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SMART GRID TECHNOLOGY ENABLERS

Customer Service
Sensors and controllers
• AMI smart meters
• 300k Smart Fault Indicators

(overhead/underground)
• 8k Line/Tie sectionalizer (mid circuits)
• 16.5k Power Quality/Fault Anticipation
• 30 PMUs and Visualization Tools
• 15k pole top for Volt/VAR management  
• 400 truck GPS for Crew Dispatch 

Optimization
• 1k ATO Automated Network Protectors
• Automatic Line Reconfiguring Switches 

(ALRs) for 34kV

Systems / Processes
• Trip Saver (Reliability Toolbox)
• Self healing grid automation (centrally 

managed)
• Demand Side Management
• Improved Visibility to the Infrastructure & 

Operational Awareness
• Dynamic Load Controls
• Strategic alignment of technologies to 

leverage common communications 
infrastructure

• Mobile Dispatch 
• Weather Tools (Software)
• Weather enabled relay settings

– Interface w/weather forecast & fast trip 
relay

– Rolling Thunder
• Selective Fast Trip (fuse savings)
• Outage Integration Tools - Expert System

Grid Efficiency
Sensors and Controllers
• 15k Distribution capacitor controllers
• 2 Way Curtailment Communication 

Systems (x50k)
• Surveillance Cameras at substations
• Upgrade to microprocessor-based relays

Systems / Processes
• VAR Management Substation 

Automation
• 21st Century SCADA System

– 80/20 FIG's/Figlet's - Eliminate
– 50 Legacy RTU's – Eliminate
– Upgrade of Ranger SCADA

• AMI (Tariff Enhancement Software)
• Retire/Consolidate analog communication

circuits (1,500 minimum opportunity)
• Improve Communication System 

Efficiency
– Network Monitoring
– Continuous Monitoring 24X7

• Automate Network Protectors
• FAA warning lights

Future Demands
Sensors and Controllers
• (Being investigated)

Systems / Processes
• (Being investigated)Redacted
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KEY SMART GRID INDUSTRY STAKEHOLDERS

Smart Grid is a collection of “visions” and “agendas” from various stakeholders, who 
collectively seek to modernize the electrical power grid by applying technology, economics, 
end-user involvement, process and paradigm changes, and renewed performance 
expectations…

Stakeholders may include:

CustomersEMS/SCADA/OMS providersT&D Utilities (public, private, federal, 
and coop)

Telecommunication providers (ATT, 
Sprint…)

Meter Manufacturers (AMR and AMI 
integrators)

IPPs (wind power, solar, DG, nuke…)

Appliance Manufactures (GE, LG, 
Whirlpool)

Public Interest GroupsConservationist Groups (green 
effort)

ISO’s (Grid Operators, PJM, Cal-
ISO…)

DOE (several National Labs)Research Groups (EPRI…, 
Universities)

Regulatory Agencies (ICC…)Utility Consultants (IBM, KEMA, 
Trademux) 

OEM’s (GE, Siemens, ABB, SEL)
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LEGISLATIVE PRECEDENTS FOR SMART GRID

Source: FERC Demand Response & Advanced Metering Staff Report, 2007; EISA Title 13

Legislation

EISA Title 13

DR-AMI bill

NYSPSC order

PUC actions

PA PUC actions

TX House bill 3239

Effects

• Defines and encourage investment in Smart Grid technologies
• Provides subsidies for qualifying Smart Grid investments
• Creates precedent for depreciation of stranded costs

• Requires utilities to install “Smart” meters capable of TOU 
pricing

• Deploy AMI by January 1, 2009

• Requires utilities to conduct and file comprehensive cost-
benefit analyses for AMI

• Requires utilities to submit cost estimates of different AMI 
technologies

• Requires utilities to offer differentiated on- and off-peak rates
• Scheduled workshops to study cost-benefit of AMI and cost 

recovery options

• Tasked Demand Side Response Working Group to conduct 
a cost-benefit assessment of AMI for all utilities

• Allows utilities to use surcharges to fund advanced meters

• Requires statewide and per-utility AMI cost-benefit studiesVPSB docket

Geography

Federal

Connecticut

New York State

Ohio

Pennsylvania

Texas

Vermont

Directly applies to 
ComEd
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THE ENERGY INDEPENDENCE AND SECURITY ACT OF 2007

In 2007, Congress approved the Energy Independence and Security Act, and per “Title 13” of the act, 
dictates their support for, purpose of, and ten characterizations of what constitutes a “smart grid”:

• Increased use of digital information and controls technology to improve reliability, security, and 
efficiency of the electric grid .

• Dynamic optimization of grid operations and resources, with full cyber-security.
• Deployment and integration of distributed resources and generation, including renewable resources.
• Development and incorporation of demand response, demand-side resources, and energy-efficiency 

resources.
• Deployment of `smart' technologies (real-time, automated, interactive technologies that optimize the 

physical operation of appliances and consumer devices) for metering, communications concerning 
grid operations and status, and distribution automation.

• Integration of `smart' appliances and consumer devices.
• Deployment and integration of advanced electricity storage and peak-shaving technologies, 

including plug-in electric and hybrid electric vehicles, and thermal-storage air conditioning.
• Provision to consumers of timely information and control options.
• Development of standards for communication and interoperability of appliances and equipment 

connected to the electric grid , including the infrastructure serving the grid .
• Identification and lowering of unreasonable or unnecessary barriers to adoption of smart grid 

technologies, practices, and services.
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