Robert B. Catell
Chairman

Mr. Gil C. Quiniones
Co-Chair, Energy Highway Task Force
President and Chief Executive Officer
New York Power Authority
123 Main Street, 16th Floor
White Plains, NY 10601-3170
Subject: Response to New York Energy Highway RFI: A Recommendation
Dear Mr. Quiniones:
The New York State Smart Grid Consortium is pleased to submit this Request for Information (RFI)
response to the New York Energy Highway Task Force for the advancement of energy conservation,
efficiency, and reliability initiatives. The Consortium, a not-for-profit 501(c)6 corporation, is a unique
public/private partnership that promotes broad statewide implementation of a safe, secure, and
reliable smart grid. It is the only such organization of its scale in the United States and is committed to
representing all major contributors across the entire energy value chain, including utilities, market
operators, private industry, academia, government, and end-users.
Our response has two principal components—a Recommendation and Statement of Information—to
demonstrate our commitment to assisting the Task Force in its efforts to create a New York Energy
Highway in the broadest sense. We recommend the Task Force look to the Consortium to fulfill a
useful role in understanding an industry in constant change. A public/private partnership dedicated to
understanding and maximizing the potential of Smart Grid applications could help advance the goals of
the Energy Highway at a critical time to better inform the long-term investment decisions being made
on behalf of ratepayers and taxpayers.
The State, through NYSERDA, created and funded BEST to advance battery storage and place New
York in a leadership position in critical technologies for the future. To achieve similar engagement for
the broader technologies of grid modernization, or Smart Grid, the State has an opportunity to match
private-sector funding and create a true center of understanding with full participation from all sectors
best able to define the pathway to an efficient and economic future. The Consortium could undertake
and lead a number of programs to address various market inefficiencies, including:
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•

Create and maintain a web-based clearing house for innovative technologies and case studies,
including other states and countries

•

Conduct market analysis studies by defining market opportunities, identifying
commercialization and regulatory barriers, and identifying gaps that impede deployment

•

Provide Ombudsman service for innovative technology or those looking to deploy them

•

Prepare energy consumer educational materials and programs, such as fact sheets, news
stories, and trade association training

•

Provide matchmaking services for strategic partners

•

Host “Grid Summit” to facilitate policy priorities for New York

The members of the Consortium strongly believe New York must take an informed and intelligent
approach to technology investment in the future grid as it plans the Energy Highway. The State needs
clarity for governments, policy makers, regulators, investor-owned and State utilities, research
institutions, technology companies, consumers, and the public to assure efficient deployment of
necessary technology. The Consortium recommends the State take the lead in overcoming uncertainty
created by the pace of technological change. A public/private partnership with industry leaders is best
positioned to bring focus as the State drives a strategic plan for the future.
Please contact David Manning, our Executive Director, at dmanning@nyssmartgrid.com or 917-8415952 should you have any questions. We look forward to working with the Task Force on this
important New York Energy Highway initiative.
Sincerely,

Robert B. Catell
Chairman
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Recommendation

The New York State Smart Grid Consortium commends the New York Energy Highway
Task Force for undertaking a significant focus on energy infrastructure and New York’s
economic future.
Investment in grid modernization is accelerating as our existing infrastructure ages and
needs to be replaced. New York State needs to ensure that it is deploying the approaches
and technologies that will have the most impact on reducing long-term costs, increasing
reliability, and accommodating new market developments—such as the deployment of
electric vehicles, renewable energy and advanced demand side management approaches—
as it seeks to develop the New York Energy Highway.
The pathway through this process is difficult as ratepayers don’t want to assume technology
risk while at the same time private-sector companies, who are comfortable with the risk
and have the balance sheet to finance it, often have market access challenges. At a time
when consumers are demanding greater choice and the grid is seeing increased diversity in energy systems and supplies, the volume and speed of innovation runs the risk of
disrupting the traditional process of investment decisions made by utilities, technology
developers, and governments.

Investment in Smart Grid
technology will be a future driver
of economic growth, sustainable
development, and improved livability for millions of New Yorkers
(photos courtesy of Verizon, New
York Power Authority, and NYISO
clockwise from top).
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These gaps represent a significant threat to the successful modernization of our grid;
closing these gaps will require a convener of public/private partnerships and information exchange. A successful multi-sector effort will allow New York State to address these
market challenges and enjoy the reliability and cost benefits of a modernized grid while
also capturing the economic opportunity represented by the creation of new jobs and
advanced technology companies or approaches.
To keep New York competitive and to seize the opportunity for New York-based investment in technological innovation, the concept of the New York Energy Highway must
extend beyond a series of investments in infrastructure projects designed to preserve
reliability or relieve congestion points. An overarching plan is necessary to define our
economic future with research and development of innovative applications that optimize
the performance of the grid in response to dynamic conditions observed on the grid,
whether it is called “Smart Grid,” “grid modernization,” “grid optimization,” or “Grid 2.0.”
The New York State Smart Grid Consortium (Consortium) believes investment in smart
grid technology is imperative if New York wishes to more than simply replace its aging
infrastructure, but instead create a grid with the flexibility and performance standards
demanded by the future challenges we face. Consumer choice, climate change, efficiency,
and cost are just a few of the challenges facing the system, but each offers the opportunity
for jobs and investment, as New York maintains and enhances its competitiveness.
We recommend the Task Force look to the Consortium to fulfill a useful role in understanding an industry in constant change. A public/private partnership dedicated to understanding and maximizing the potential of Smart Grid applications could help advance
the goals of the Energy Highway at a critical time to better inform the long-term investment decisions being made on behalf of ratepayers and taxpayers. The State, through
NYSERDA, created and funded BEST to advance battery storage and place New York
in a leadership position in critical technologies for the future. To achieve similar engagement for the broader technologies of grid modernization, or Smart Grid, the State has an
opportunity to match private-sector funding and create a true center of understanding
with full participation from all sectors best able to define the pathway to an efficient and
economic future.
The State would benefit from a public/private partnership of respected entities to assist the
public, government, private sector, universities, research labs, and stakeholders in understanding the options and opportunities offered by Smart Grid, and the most critical needs
to be addressed. There is an ongoing need to not only maintain a “gap analysis” as different
technology developments occur at different times, but to channel that analysis to the
research institutions and technology developers best positioned to contribute. There needs
to be greater collaboration between the market and the technology provider if we are to
focus innovation on the most beneficial grid applications.
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With over 160,000 solar panels, the Long Island solar farm is the largest solar array in the eastern United States (photo courtesy of the Long Island Power Authority).

The Consortium is unique by virtue of its structure. Comprised of major utilities, globalscale technology developers, research institutions, and government and quasi-government
entities, the Consortium is positioned to link the State with technology resources, technology developers, and grid operators that can inform policy decisions to encourage innovation in how the future Energy Highway is shaped. The Consortium could undertake and
lead a number of programs to address various market inefficiencies, including:
■■

■■

■■
■■

■■
■■

Create and maintain a web-based clearing house for innovative technologies and case
studies, including other states and countries

Conduct market analysis studies by defining market opportunities, identifying
commercialization and regulatory barriers, and identifying gaps that impede deployment
Provide Ombudsman service for innovative technology or those looking to deploy them
Prepare energy consumer educational materials and programs, such as fact sheets, news
stories, and trade association training
Provide matchmaking services for strategic partners

Host “Grid Summit” to facilitate policy priorities for New York

The State has the opportunity, as one component of the Energy Highway, to truly lead this
effort given its unique advantages: scale and sophistication of New York utilities and their
customers; global technology developers based or operating here; the NYSERDA expertise and funding mechanism; world-class research institutions; and a national laboratory
collaborating with the State University of New York system. A public/private partnership
dedicated to understanding and maximizing the potential of smart grid applications could
help advance the goals of the Energy Highway at a critical time to better inform the longterm investment decisions being made on behalf of ratepayers and taxpayers.
We recommend that the Task Force look to the Consortium to fulfill a useful role in
understanding an industry in constant change. We also offer in our RFI response the
following Statement of Information regarding New York’s Smart Grid and the benefits of
smart grid technology to assist the Task Force as it develops a plan for our energy future.
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1. Smart Grid and the Energy Program

Statement of Information

1.1 Role of Technology
Smart Grid technology should be a policy priority for state infrastructure investment in
the development of the New York Energy Highway. As the Task Force considers multiple
proposals, the use of the best, most cost-effective, proven, and available grid modernization
technology must be included as a feature of New York’s plan. Emphasis should be on those
proposals that will establish New York as a leader in the adoption of advanced technologies
for improving the reliability and sustainability of the New York power system. Recognizing
that the full benefits and costs of major energy infrastructure improvements are often
difficult to quantify, the review of proposals should consider the extent that projects result
in economic development, increased consumer welfare, and environmental improvements.
The Consortium believes that the incorporation of smart technologies will ensure that
such benefits are realized, and that New Yorkers gain substantially from a more robust and
reliable energy infrastructure.

1.2 New York Leadership
New York is already positioned to be a global leader in Smart Grid technology. New York
universities include world leaders in power systems and energy technologies, and we are
home to the headquarters and research facilities of some of the world’s leading Smart Grid
technology innovators and a major national laboratory. New York State agencies are among
the foremost of their kind in fostering energy research and development, including Smart
Grid related activities. New York utilities include major global energy companies, one of
the world’s leading urban utilities, and state agencies as sophisticated as any in the country
(many of these entities are members of the Consortium). Given New York’s leadership in
technology, global innovation, research, and public funding mechanisms, it is imperative
that New York show leadership in advancing innovative and cost-effective solutions as it
develops its future Energy Highway.

Brookhaven National Laboratory is one of many institutional resources that help position New York as a global leader in energy research and development (photo
courtesy of Brookhaven National Laboratory).
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1.3 Role of the New York State Smart Grid Consortium
The Consortium, a not-for-profit 501(c)6 corporation, is a unique public-private partnership that promotes broad statewide implementation of a safe, secure, and reliable smart
grid. It is the only organization of its scale in the United States and is committed to
representing all major contributors across the entire energy value chain, including utilities,
market operators, private industry, academia, government, and end-users. The purpose of
the Consortium is to collectively harness the unique resources of New York State to help
define and achieve its strategic Smart Grid vision; facilitate and enable timely, efficient,
cost-effective Smart Grid developments; and serve as a model for the nation.
While agnostic with respect to specific technologies, the Consortium is committed to
educating the public and assisting regulators, policy makers, and investors in assessing
the potential benefits of technology and the appropriate extent of the commitment by
New York’s utilities, technology providers, educational institutions, research laboratories,
and public agencies to the deployment of advanced energy technology. Our members are
committed to advancing promising technologies from the laboratory and R&D phase to
commercial applications that are proven and have strong cost/benefit attractiveness.
The Consortium will be available to the Task Force on an ongoing basis for collaboration
and consideration of technology options as an organization comprised of four critical
groups related to the energy value chain: utilities, universities, government agencies, and
technology providers. At the direction of the Task Force, the Consortium can serve as
a facilitator, convening multiple parties with diverse offerings to develop a more unified
vision for technology in the New York Energy Highway.
The structure of the Consortium offers a balanced forum to review and assess competing
technologies and interests that may be considered as New York develops a plan for its
energy future. It will be important for the Task Force to encourage technological innovation, but multiple diverse interests, if not well coordinated, could be potentially disruptive
to its overall mission. The Consortium, by its structure, is uniquely positioned to serve the
Task Force in this capacity.

Members of the Consortium include:
• Advanced Energy Research and
Technology Center

• General Electric

• New York Public Service Commission

• IBM

• NYSERDA

• Brookhaven National Laboratory

• Long Island Power Authority

• New York University/Polytechnic

• Business Council of New York State

• National Grid

• Syracuse University

• Computer Associates

• New York City

• City University of New York

• State University of New York at Stony
Brook

• Clarkson University

• New York Independent Systems
Operators

• Consolidated Edison

• New York Power Authority
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GE’s variable frequency transformers at the Linden Cogeneration Power Plant in Linden, NJ (photos courtesy of GE).

2. Background: Grid Modernization and the Smart Grid
2.1 Need for Grid Modernization
The grid connects the customer to generation, transmission, and distribution in the electric
power system. As noted by the New York Energy Highway RFI, New York State’s infrastructure system for producing and delivering electricity stands among the most reliable
and complex in the world; new Smart Grid technology can support that high level of
reliability as demands on the system increase. The electric grid infrastructure built in the
last 50+ years was designed to transport electricity from centralized points of large-scale
generation sources over delivery transmission and distribution networks for customers.
The flow of energy and information is predominately static and one directional from
the generators to the consumer. Operational constraints were determined by theoretical
models, with limited access to real-time status of the infrastructure. Grid-connected wind
resources, as well as distributed solar and conventional generation resources, create new
challenges in planning, forecasting, monitoring, and managing the variability of resources
that are dependent on the weather or under customer (and not utility) control.

2.2 The “Smart Grid”
As the state’s infrastructure is upgraded and improved we will be provided with significant opportunities to modernize and create a Smart Grid for New York. The definition
and vision of smart grid varies greatly in terms of scope and means many things to many
people. It is not a “one size fits all” technology and it must be adapted and configured for
each user along the energy value chain. Smart Grid is a vision for the electric delivery
system of the future.
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The U.S. Department of Energy defines Smart Grid as follows:
■■
■■
■■
■■
■■
■■

Anticipates and responds to system disturbances in a self-healing manner
Enables active consumer participation

Accommodates all generation and storage options
Enables new eco opportunities

Optimizes asset utilization and efficient operation

Provides the power quality needed in a digital economy

In the broadest form, Smart Grid is the long-anticipated convergence of information
and telecommunication (both in technology and policy) into electricity generation,
delivery, and consumption of energy. In the most general sense, the Smart Grid is the
implementation of technologies that will allow the grid to function more efficiently in a
cost-effective manner, and also supports public policy goals.

2.3 New York State’s Smart Grid
New York State has a vision for Smart Grid where investment in Smart Grid infrastructure—technology and communications—from the generator to the consumer will
produce substantial benefits to New York State consumers and businesses in a costeffective manner. Smart Grid is the enabling technology that will allow New York State
to meet its energy and environmental policy goals and challenges of energy efficiency,
reliability, renewable growth, and economic development. The benefits of a New York
Smart Grid are significant to the entire energy value chain:
■■
■■

Promoting utilization of
renewable resources and
reducing GHG emissions are
among the many benefits of
incorporating Smart Grid technologies into the State’s energy
and environmental policies
(photos courtesy of IBM).

■■
■■
■■
■■
■■

Improved reliability, flexibility, and power quality
Reduction in peak demand

Reduction in transmission congestion costs

Environmental benefits gained by increased asset utilization
Increased security

Increased energy efficiency

Increased durability and ease of repair

Smart Grid technologies can further aid in combating climate change by promoting
utilization of renewable resources and reduce greenhouse gas emissions, as well as by
helping to improve electric system reliability and efficiency. Smart Grid is also key to
realizing a shift in energy resources from fossil fuels to renewable sources such as wind
and solar and enhancing the State’s energy security.
The Smart Grid provides a means to spur technological innovation and serve as a catalyst for economic development. The Smart Grid will result in significant job creation
during its development and deployment. Jobs that require advanced engineering
training in power systems and in the new energy smart grid technologies will be in
demand as the Smart Grid is operational. In short, Smart Grid will create a significant
amount of new high-value jobs in New York.
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Smart Grid puts information and communication technology into electricity generation, delivery, and consumption (diagram courtesy of Con Edison).

3. Smart Grid Toolbox
Smart Grid technology such as hardware and communications are being deployed
throughout the entire energy value chain from the generators to the customer to improve
and modernize the grid’s operation. The following provides a brief “tour” of the major
Smart Grid components.

3.1 Generation
The Smart Grid will enable and support new sources of large-scale renewable energy as
well as distributed generation. Smart Grid facilities the integration of renewable energy
including wind, solar, geo thermal, and other carbon free imports from out of State, such
as hydropower. Examples of Smart Grid components associated with the integration of
renewable energy include:
■■

■■

■■
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Intermittent power such as solar and wind requires control systems, load balancing, and
voltage regulation technologies to maximize the benefit of intermittent power while
maintaining power quality, consistency, and reliability on the grid.
Grid level storage provides a critical tool to balance intermittent power generation but
also to meet peak demand within the distribution system, reducing the need for peak
generation and infrastructure. New energy storage technologies include flywheels,
compressed air energy storage, and advanced batteries for system regulation.

The use of high performance SCADA systems with enhanced system status information
can facilitate the integration of high-efficiency fast-start generation (powered by
affordable natural gas in the region), which supports the build out and commitment to
intermittent power.

New York Energy Highway / Statement of Information

3.2 Transmission and Distribution
The Smart Grid will enhance transmission and distribution (T&D) situational awareness
and control. Smart Grid technology will provide capabilities that will improve efficiency
by reducing line loss, reducing disruptions and down time, and providing broader ability
to dispatch more efficient resources. Key components of Smart Grid technology related to
T&D include:
■■

■■

■■

■■

■■

■■

Automation - Transmission, substation, and distribution, using advanced, proven
technologies to improve the operating reliability of the grid.

Phasor Measurement Units (PMU) - Offers wide-area situational awareness, dynamic
visibility into the power system that will improve the ability to detect power problems
and avoid unplanned losses of service to customers.

Capacitor controls for Volt/VAR management - Improve the control and coordination
of voltage on the grid, thereby increasing efficiency and reducing the amount of power
losses on the system.

Remote switches - Allow the system operator to reconfigure the T&D system in
response to real-time system events and potentially eliminating cascading local outages.
New sensor technology - Effect enhanced monitoring of the distribution system. This
allows grid operators to validate computer models of the system and more accurately
locate and isolate system faults.

Pressure-Temperature-Oil Sensors - Remotely monitor transformer status in real-time,
allowing grid operators to proactively perform maintenance on critical transformers,
increasing grid reliability, public safety and reducing costs by avoiding emergency
replacements of failing transformers.

Transmission and distribution are critical elements of an integrated Smart Grid (photos courtesy of New York Power Authority).
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3.3 Customer
Enabling and informing the customer represents an important aspect of developing the
Smart Grid. The options will come in the form of simple interoperable customer equipment capable of responding to system events, and integration of customer-owned and
operated energy control systems into the grid operator’s portfolio of system resources. In
essence, the customer, when appropriate and when it is economical, becomes an active
participant within the grid instead of being a passive user of electric services.
There will likely be different strategies regarding customers and Smart Grid in different
parts of the State, driven to some extent by differing customer demographics and energy
use patterns. Key components of Smart Grid related to the customer include:
■■

■■

■■

Advanced Metering Infrastructure (AMI) - The basic infrastructure, together with in
home devises and customer web portals, promote changes in consumption patterns and
greater consumer participation in the power system. The deployment of smart meters has
not been without controversy and may not be cost effective in all applications. Given the
opportunity to enhance customer engagement and lower cost, AMI must be considered.
Smart programs – Facilitated by real-time information, customers can participate in
demand response and peak time rebates to reduce peak consumption and energy cost.

Advanced building management systems – By enhancing interoperability of building
management systems with grid operator SCADA systems, customer resources can
become system resources during system emergencies, supporting reliability and reducing
the need for costly infrastructure upgrades.

3.4 Communications
The Smart Grid also requires a communications platform that supports multiple standard technologies (e.g., cable, fiber, internet, cellular, wireless). The use of common carrier
communications for smart grid applications can be valuable, especially for non-critical
communications to consumers and end use devices. The opportunity to integrate telecommunication advances within investment in grid modernization creates a flexible efficient
energy system of the future with real-time data enhancing the options for both system
operators and consumers. Research, development, and deployment of this communication technology brings with it a commitment to cyber security. As the telecommunication
industry secures its systems, those technologies will secure the future grid.

4. Conclusion
The members of the Consortium strongly believe New York must take an informed and
intelligent approach to technology investment in the future grid as it plans the Energy
Highway. The State needs clarity for governments, policy makers, regulators, investorowned and State utilities, research institutions, technology companies, consumers, and the
public to assure efficient deployment of necessary technology. The Consortium recommends the State take the lead in overcoming uncertainty created by the pace of technological change. A public/private partnership with industry leaders is best positioned to bring
focus as the State drives a strategic plan for the future.
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