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Electric utilities and technology companies are joining together to position the electric power 
grid for the 21st Century and beyond.  Power companies and their technology partners are 
deploying digital communications, sensors, control systems, and millions of digital “smart” 
meters.  In doing so, they are merging previously separate power, information, and telecommu-
nications systems into an intelligent, resilient, modern, and digital grid.  The result:  a two-way 
power and information highway.  

Innovations Across the Grid gives you an inside look at more than 70 utility-technology company 
partnerships now underway across the country.  The partnerships and collaborations described 
in Innovations Across the Grid will play a key role in meeting the challenges and capturing the 
opportunities ahead – greater customer engagement, more distributed energy resources, and the 
need for increasingly clean power sources.  

In fact, these partnerships already have begun to fundamentally change how we deliver, man-
age, and even use electricity.  Through an inside look at seven key areas of grid development, 
Innovations Across the Grid shows you how putting entrepreneurial thinking, new technology, 
and engineering know-how to work are optimizing grid resources on both the supply- and the 
demand-side of the electric meter:

�O Grid Edge Optimization – Increasing visibility at the edges of the traditional electricity 
distribution network to improve service reliability and increase grid efficiency. 

�O Grid Resiliency, Reliability, and Restoration – Making the grid less vulnerable to weather-
related outages and reducing the time it takes to restore power after an outage does 
occur. 

�O Grid Visibility and Asset Management – Deploying distribution automation and advanced 
metering infrastructure, and linking systems to improve asset management and the 
operational efficiency of electric distribution systems.

�O Grid Analytics – Using information from smart meters, grid sensing devices, and asset 
monitoring for end-to-end data analytics to optimize the transmission and distribution 
systems and improve grid performance. 

�O Renewable Energy, Distributed Generation, and Storage Integration – Integrating 
distributed generation resources into the power grid, deploying micro-grids, and utilizing 
electrical energy storage devices effectively in a robust, flexible, and reliable grid.

Introduction
by Lisa Wood 



2 Innovations Across The Grid

�O Customer Engagement – Educating and empowering electric utility customers to manage 
their energy use more strategically and efficiently.

�O Demand Response and Energy Management – Using technology to simplify and automate 
customer involvement in peak demand response events, and using demand response to 
manage renewable energy integration. 

Understanding how the grid is changing and recognizing the critical importance of what we do 
are the driving forces behind the partnerships and projects demonstrated in Innovations Across 
the Grid.  Every day, electric utilities supply the power for our economy and our way of life.  And 
as the world is changing, we – and the almost 500,000 people in our workforce – are changing 
with it, reinventing ourselves, our businesses, and the way we go about every aspect of our work.   

Innovations Across the Grid shows that by working together, electric utilities and technology 
companies are increasing customer engagement, improving energy efficiency, integrating renew-
able and distributed resources, expanding opportunities for electric transportation, and building 
a more resilient, flexible, visible, and reliable 21st Century power grid.  In doing so, we are 
enabling electricity to deliver even more value – to grow the economy, protect the environment, 
and provide a platform for the innovations of the future.  

—Lisa Wood 
Executive Director, Institute for Electric Innovation  
Vice President, The Edison Foundation

About The Institute for Electric Innovation
The Edison Foundation Institute for Electric Innovation focuses on advancing the adoption 
and application of new technologies that will strengthen and transform the power grid.  The 
Institute’s members are the investor-owned electric utilities that represent about 70 percent 
of the U.S. electric power industry.  The membership is committed to an affordable, reliable, 
secure, and clean energy future.

The Edison Foundation Institute for Electric Innovation promotes the sharing of information, 
ideas, and experiences among regulators, policymakers, technology companies, thought leaders, 
and the electric power industry.  It also identifies policies that support the business case for the 
adoption of cost-effective technologies. Visit us at www.edisonfoundation.net/iei.



3Foreword

The growing reliance of our economy and our everyday lifestyles on electricity presents oppor-
tunities and challenges for our industry. Challenges are the flip side of opportunities, and what 
determines the difference is preparedness. In this case, our ability to innovate operationally, 
transform culturally, and reinvent our business model is creating these opportunities.  

The one energy source dense and fast enough to answer our customers’ needs for speed and 
density is electricity. Today, advances in technology that enable more and more power to be 
delivered through smaller and smaller devices are driving the demand for electricity. Our tagline 
at OGE Energy is: “Power at the speed of life.” And the speed of life is certainly increasing.  

It’s no secret that consumers want more and more information, faster and faster, and with the abil-
ity to act on that information at their fingertips. Innovations Across the Grid showcases just some 
of the many examples of how utilities and their technology partners are responding to this need.

Our greater reliance on electricity reinforces, among other things, the importance of reliability, 
power quality, and affordability. The challenge is clear—to improve the level of service and 
product offerings, while also keeping cost increases to a minimum and enhancing the value of 
the distribution grid.  

At OGE, our 800,000 customers are all now on the smart grid network with the ability to review 
their hourly energy usage and other analytics with only a 30-minute delay. Moreover, 80,000 
of these customers are part of our Smart Hours Program that incorporates communicating ther-
mostats programmed by the customer to respond to our price signals. Prices range from 9¢ to 
46¢ per kilowatt-hour during the summer peak hours from 2:00 p.m. to 7:00 p.m. Our Smart 
Hours customers have reduced our peak load requirements by about 120 megawatts and have, 
at the same time, reduced their bills by 15 to 20 percent. Equally important is the resulting 
improvement in our customer satisfaction, which is now at an historic high. For the second year 
in a row, OGE was rated number one in residential customer satisfaction by J.D. Power among 
large utilities in the southern region.

At the onset, a principle objective of our smart grid development was to improve customer 
engagement through educating and partnering with our customers to achieve our demand 
response goals. Accordingly, only voluntary, customer-controlled demand response strategies, as 
opposed to utility-controlled programs, will engage customers. We are just in the initial stages 
of using the smart grid as a platform to offer customers better information and more options for 

Foreword
by Peter Delaney 
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managing their energy usage in ways they are accustomed to in managing other parts of their 
lives.

Our deployment plans for 2014 provide for a mobile option to allow customers to receive energy 
usage information, as well as to control key energy usage devices in the home. While much 
innovation historically has been at the generation level and invisible to the customer, these 
innovations are taking place close to the customer. The smart grid is making a big improvement 
in the customer experience.

On the operational side, the industry’s efforts to produce value from the additional informa-
tion provided by the smart grid network are bearing fruit. Power restoration is one area where 
the ability to more quickly access storm damage has reduced outage times and improved the 
accuracy of estimated restoration times. At OGE, we are just beginning to leverage our smart 
technology investment and to transform the distribution grid from a one-directional energy deliv-
ery system to an information system that integrates and optimizes distributed and centralized 
energy supply devices.  

Of course, innovation often requires investment, which, in turn, requires an appropriate risk- 
adjusted return opportunity. The three basic elements of the business model: the customer 
model – the products/services we sell and how they are delivered and priced;  the operating 
model – the structure, processes and core competencies that produce our products and services; 
and the regulatory model – how we recover our investment;  will need to change to provide for 
an appropriate risk-adjusted return. For example, integrating distributed supply resources will 
require utilities to unbundle and price products such as back-up service, storage, and other 
ancillary services in addition to offering new products in a timely manner to meet the rapidly 
evolving demands of customers. The current regulatory process does not align with the rate of 
innovation and product development demanded by today’s market.

I am very excited about the smart grid investments now underway at OGE and around the coun-
try. They are creating momentum that is expected to grow at an increasing rate over the years to 
come. Innovations Across the Grid provides just a snapshot of some of the transformative work 
happening in the utility industry today. I hope that you will enjoy reading these stories, and I 
expect that you may even be surprised to learn how innovative our industry is right now.  It’s not 
a story that we often tout.  We look forward to continuing to work closely with our technology 
partners to help us make today’s vision of the power grid tomorrow’s reality.

—Pete Delaney 
Chairman, President, and CEO  
OGE Energy Corp.

Co-Chair, Institute for Electric Innovation

About OGE Energy Corp.

OGE Energy is the parent company of Oklahoma Gas and Electric Company, a regulated electric 
utility serving more than 801,000 customers in Oklahoma and western Arkansas.  In addition, 
OGE holds 50 percent of the general partner interest created by the merger of OGE’s Enogex 
LLC midstream subsidiary and the pipeline and field services businesses of Houston-based 
CenterPoint Energy. www.oge.com.
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Over the past few years, as a result of technology, pricing signals, and market rules, customer 
demand response has grown exponentially in wholesale markets and is starting to take-off in 
retail markets.  Demand response is also being used to deliver flexibility for managing renewable 
energy resources.  This chapter provides examples of demand response and energy management 
approaches that provide responsive, flexible resources to the power grid.

Demand Response 
and Energy 

Management 
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Utility Partner(s) - Oklahoma Gas & Electric (OG&E), City of Palo Alto Utilities (CPAU), Austin Energy

Project Highlights
�O OG&E SmartHours Program

�Q Providing real-time load forecasting, analytics, measurement & verification based 
on AMI data

�Q 80,000 enrollees - largest market-to-market two-way residential DR program in  the 
U.S.

�O CPAU C&I Program
�Q Muni was able to get their first C&I DR program up and running in under 30 days at 

90 percent lower cost than traditional DR programs using software platform.
�Q 1.2 MW shed and 3.5 MWh saved per peak event.

�O Austin Energy Power Partners Program
�Q Signaling to various types of thermostats and EV chargers through a unified 

dashboard
�Q Bring Your Own Technology (BYOT) model increases customer satisfaction and 

participation
�Q Up to 33 percent reduction in participant’s HVAC load during peak events

Project Description

Through AutoGrid’s Demand Response Optimization and Management System (DROMSTM), 
utilities can leverage existing Advanced Meter Infrastructure (AMI) networks and Building Energy 
Management Systems (BEMS) to upgrade legacy programs, quickly and affordably implement new 
demand response (DR) programs, and manage entire portfolios through a unified dashboard that 
covers all devices, all customer segments, and all program types.  DROMSTM is highly scalable, 
secure software that provides end-to-end DR, covering enrollment, forecasting, optimization, 
notifications, Direct Load Control (DLC), and real-time measurement and verification (M&V).  
The development of this technology was funded in part by DOE’s Advanced Research Projects 
Agency – Energy (ARPA-e).

Oklahoma Gas and Electric (OG&E) SmartHours Program

Running the largest two-way communicating residential Demand Response program in the U.S., 
OG&E has over 80,000 customers enrolled in TOU and CPP programs with a target goal of 120,000 
by 2014.  Utilizing Silver Spring Networks’ AMI, AutoGrid’s DROMSTM forecasts peak loads and 

ARPA-E (AUTOGRID)
DEMAND RESPONSE OPTIMIZATION AND 
MANAGEMENT SYSTEM: UTILIZING EXISTING GRID 
ASSETS FOR MAXIMUM RETURNS
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ARPA-e (AutoGrid)

reductions at the speed of one million forecasts every ten minutes, with hourly updates 
reflecting new AMI and weather data, improving OG&E’s DR and peak dispatch.  Customer 
segments are scored and feedback is immediately incorporated into program design to improve 
ROI.  Same day M&V enables DR to become an integrated resource in generation planning.

City of Palo Alto Utilities C&I Program

A small muni with big customers, City of Palo Alto Utilities (CPAU) got their first DR 
program up and running in under 30 days due to the scalability and affordability offered 
by AutoGrid’s cloud-based DROMSTM software.  CPAU began their program with seven C&I 
customers including SAP, Xerox Parc, and the Veterans Hospital, representing 26 MW of 
a 180 MW total peak load.  Leveraging interval meters and existing hardware in facilities, 
deployment costs were 90 percent less than a traditional DR program startup.  Each 
facility agreed to reduce at least 50 kW up to 15 times a year in return for an incentive.  
CPAU is using DROMSTM to shed an average of 1.2 MW per event, or reduce 3.5 MWh of 
total energy per event.  “AutoGrid played a critical role in our being able to implement a 
Demand Response program in Palo Alto,” said Karla Dailey, CPAU Senior Resource Planner.

Austin Energy Power Partners Program

With the first DLC program to combine multiple thermostat brands with Electric Vehicle 
Supply Equipment (EVSE), including Electric Vehicle (EV) driver notifications and opt-in/
opt-out capabilities, Austin Energy is offering residential customers the choice to BYOT – 
Bring Your Own Technology – without sacrificing reliability. Customers are able to choose 
between vendors, purchase through retail, and enroll self-installed thermostats in the 
program, increasing participation and satisfaction. Through the DROMSTM unified view 
dashboard, Austin Energy is able to signal across multiple technology brands to targeted 
customer segments and reliably forecast load shed on a per-device basis resulting in up to 
33 percent reduction in a participant’s HVAC load during a peak event.

Project Contact

Amit Narayan
CEO, Founder
amit.narayan@auto-grid.com
650.954.6274

Company Description

AutoGrid has developed a highly scalable, cloud-based platform that brings the power 
of Big Data, predictive analytics and automated demand response to the grid. Serving 
utilities, grid operators, electricity retailers, ESCOs, and end-users, AutoGrid’s tools 
analyze data generated by smart meters, voltage regulators, building management systems 
and other equipment along with historical and prospective usage patterns so suppliers 
and consumers can precisely monitor or change power consumption in real time safely, 
quickly and securely. www.auto-grid.com.
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power grid.  The Institute’s members are the investor-owned electric utilities that 
represent about 70 percent of the U.S. electric power industry.  The membership is 
committed to an affordable, reliable, secure, and clean energy future.    

The Edison Foundation Institute for Electric Innovation promotes the sharing of 
information, ideas, and experiences among regulators, policymakers, technology 
companies, thought leaders, and the electric power industry.  It also identifies policies 
that support the business case for the adoption of cost-effective technologies.  
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