Comments of the Office of Consumer Advocate
on the Draft New Hampshire State Energy Strategy

July 25, 2014

The Office of Consumer Advocate (OCA) appreciates the opportunity to provide comments on
the draft New Hampshire State Energy Strategy (Energy Strategy) dated May 1, 2014. Due to the
comprehensive scope of the Strategy, the OCA chose to focus on a single aspect of New
Hampshire’s energy future. To accomplish many of the goals articulated in the Energy Strategy,
the state needs to increase the capability of its electric grid infrastructure. Such a process may be
incorporated into the draft Energy Strategy as described below in Section I. Sections Il and 111
provide definitions of Smart Grid terminology and a history of Smart Grid development and
deployment.

l. Summary and Recommendation
A. Summary

The draft Energy Strategy expresses visionary and challenging goals. A significant number of
these g?als rely on Smart Grid capabilities that are not yet established in New Hampshire. These
include™:

consumer empowerment;

consumers managing their energy use;

consumers taking full advantage of information and market mechanisms;
increased self-reliance of consumers; and

a more resilient energy system.
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The draft Energy Strategy also discusses key factors (Figure 3-3 p 23) which rely on advanced
technologies, including Smart Grid. Smart Grid technologies are required if these factors are to
scale to significant levels over the next 10 years, as projected. To enable high levels of
residential consumer participation, the state’s energy infrastructure requires:

6. decentralized control vs. centralized control;
7. distributed generation as part of a renewable mix of resources; and
8. electric vehicles and charging stations as part of alternative modes of transportation.

The above eight goals and key factors taken from the draft Energy Strategy are traits of an
advanced version 2.0 Smart Grid. Similar goals have been set, and are being achieved by utilities
regionally (ME, VT, MA), nationally and globally during Smart Grid’s 10 year history here in

! See Section 3.3 draft Energy Strategy at p 24.



the United States. 2 These traits are not supported or achieved easily using traditional grid
architecture.

Smart Grid delivers new types of benefits using technologies that are complex, highly integrated,
automated and event driven. For example customers may choose time of use rate options or to
receive utility payments for demand reductions. Customers may benefit from load shifting,
Volt/Var regulation, self-healing distribution systems and smart appliances which all require a
technologically advanced energy grid.

The “Smart Grid Value Diagram” below depicts the upward sloping nature of a hypothetical set
of Smart Grid projects and benefits. The eight goals and key factors above can be mapped
directly to specific application boxes on the right side.
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The diagram illustrates the process of modernizing New Hampshire’s centralized, one- way
distribution grid to a more decentralized, two- way advanced grid by adding grid capabilities.
The “smart” applications (shown along rising value curve) allow for new approaches to
generating and using energy. These new approaches include Distributed Energy Resources

> Refer to Section Il below “History of Smart Grid In U.S.”
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(DER), Distribution Automation (DA) and Demand Response (DR). The result of increasing the
electric grid’s capability is that grid operators and consumers may better manage power.

Smart Grid makes it possible to capture and share information needed to create market incentives
that alter behavior and change methods of energy generation and usage. While Return on
Investment (ROI) on initial infrastructure investment is low, Smart Grid enables new
applications that can potentially reduce transmission and centralized generation investments
leading to reduced energy costs.

B. Recommendation

The OCA recommends the Energy Policy recognize the need for an advanced energy
infrastructure and include a plan for implementing such capabilities within the state, either
through the legislative or regulatory process. The Energy Policy should recommend the state
establish a formal Smart Grid Planning Group consisting of appropriate stakeholders (including
utilities, businesses, regulatory, legislative, consumer and subject matter experts) to provide for a
coordinated planning effort for the state’s electric utilities. The planning effort would undertake
the following:

1. prioritize the Energy Strategy electric use and generation goals for 2025;

2. define the primary goals and specific functional requirements for each Smart Grid
application;

3. identify the Smart Grid Infrastructure needed for each 2025 goal;

4. design a three year plan to build Smart Grid infrastructure;

5. provide strategic support and oversight for implementation of the Smart Grid vision.

1. Smart Grid definitions

Smart Grid is the integration of three core technologies into today’s power grid: software,
communications, and sensors. For this discussion, the OCA uses the Electric Power Research
Institute definition, which states “Smart Grid is a high level concept that infuses information and
communications technologies with the electricity grid to increase performance and provide new
capabilities. The Smart Grid vision includes the idea that the utility’s meters, sensors, control
devices, and software applications will be able to exchange information, and do this with
sufficient timing and data volume to enable a wide range of applica‘[ions.”3

A. Smart Grid Infrastructure

Smart Grid projects fall into two categories — infrastructure and applications. Distribution
Domain Diagram 1 (National Institute of Standards and Technology (NIST), reference
architecture NISTIRvV2 %) is an illustration of Smart Grid infrastructure. It shows the
complex collections of assets including communications networks (i.e. data lines, routers,
firewalls, and network operating systems) and the increasing quantities of network connected

3 http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=000000003002002137
* NIST Smart Grid Reference Architecture http://www.nist.gov/smartgrid/upload/NIST Framework Release 2-

0_corr.pdf
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smart digital devices (meters, sensors, etc. ) Distribution utilities own and operate much of the
Smart Grid infrastructure needed to support Smart Grid applications.

B. Smart Grid Applications

Smart Grid applications are built by the utility or third parties. They include well know systems
such as Time of Use rates (TOU), Voltage management, Demand Response (DR) and Electric
Vehicle (EV) programs. Smart Grid applications run on top of the infrastructure similar to the
internet. Therefore it is important that infrastructure is planned and designed with a long term
view including application requirements.

Applications and stakeholders are organized into subject matter groups, called domains. These
include people operating the systems, plus devices and programs that exchange information and
perform tasks. Below is Diagram 1, the “Distribution domain” from NISTIR v2. This diagram
shows the integration of the distribution system with four other domains including the
Operations domain, Markets domain, Transmission domain, and Customer domain.
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Figure 10-8. Overview of the Distribution Domain



I11.  Ten Year History of Smart Grid in the United States

Over the past 10 years Smart Grid has been deployed in many contexts throughout the United
States. Smart Grid has been litigated in Public Utility Commission dockets, analyzed for costs
and benefits, test piloted and recently deployed to varying levels in portions of New England and
New Hampshire. Below is a brief history:

2003 "Early Visionary Efforts" - EPRI partnered with The Consortium for Electrical
Infrastructure to Support a Digital Society (CEIDS) in a 2003 paper "The Power Delivery
System of the Future", by Clark W. Gellings.® Page 15 of this research (provided as Exhibit 2
“CEIDS Descriptive Framework™) provides a descriptive framework that includes Integrated
Energy and Communications System Architecture that enables increases of “efficiency and value
of electricity using enabled digital devices.”

2004 "Start of Major Collaboration Efforts” Important collaborative efforts begin including
formations of the GridWise Alliance.® GridWise is a group of utilities, academia, technology
firms and investors dedicated to promoting Smart Grid. The Alliance states “The underlying
premise of the Smart Grid is that it not only delivers power, but information.”

2007 “Federal Legislation" Title X1l of the Energy Independence and Security Act of 2007
(EISA) is enacted. The Smart Grid section launched many activities including the mandate
directing NIST to set up a Smart Grid interoperability Framework.’

2009 "Begin Large Scale Federally Funded Smart Grid Investments” The American
Restructuring and Reinvestment Act (ARRA) was enacted and provided $4 billion in federal
funds to finance Smart Grid investments and demonstration projects. These prog'ects are at or
near completion today. The status of projects may be tracked on Smartgrid.gov.

2009 "Emergence of Project Planning Maturity Model for Smart Grid" IBM collaborated with
Carnegie Mellon University to quantify methods for project planning and measurements of
Smart Grid projects. Today the Smart Grid Maturity Model is referenced and maintained by
CarnegieMellon Software Engineering Institute.’

> http://www.intelligrid.info/IntelliGrid _Architecture/Marketing_IntelliGrid/System_of the Future.pdf

® http://www.gridwise.org/

’ http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/WebHome Smart Grid Collaboration Wiki for
Smart Grid Interoperability Standards

8 https://www.smartgrid.gov/recovery act/project _information

? http://www.sei.cmu.edu/library/assets/brochures/SGMM-1010.pdf “Smart Grid Maturity Model ”
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2009 - "Federal Priorities Established for Smart Grid" Federal Energy Regulatory Commission
(FERC) issues Smart Grid Policy Statement defining eight Priority Areas listed below:
Demand response and consumer energy efficiency

Wide-area situational awareness

Energy storage

Electric transportation

Network communications

Advanced Metering Infrastructure (AMI

Distribution grid management

Cyber security

2009 "Bumps Along the Road" California utility PGE hits technical and public relations issues
and challenges associated with its ARRA multi-billion dollar AMI deployment. Utilities can
learn from the experiences of early adopters.

2010 “Smart Grid Standards Developed / Priority Gaps Identified" The SGIP facilitates
standards development and priority actions such as Meter Upgradability standards™. SGIP is
composed of 22 different stakeholder groups including utilities, government, consumers and
industry.™

2010 "State regulatory focus on Smart Grid" The National Association of Regulatory Utility
Commissioners (NARUC) formed a Smart Grid Working Group comprised of seven state
commissioners with the intent to bring focus to many Smart Grid Issues between stakeholders
including industry, regulators, and consumers.

2010 "Smart Grid Planning Model from Early Adopters™ California Public Utility Commission
(CPUC) approved a common model for designing a Smart Grid Roadmap, providing guidance to
future utilities and regulators planning smart grid investments.

2012 "Refinements of Smart Grid Architecture Road Maps Published” NIST undertakes its EISA
Title VIII mandate to coordinate development of Smart Grid framework using protocols, models,
and standards of information management required to achieve interoperability of smart grid
devices and systems. NIST releases version 2.015 “Special Publication 1108R2 NIST
Framework and Roadmap for Smart Grid Interoperability Standards” (NISTIR v2). This
publication presents the US electric grid as 7 interconnected domains linked by Smart Grid
infrastructure. Please refer to Exhibit 3, “NIST 8 Domains”.

1% http://www.nist.gov/smartgrid/priority-actions.cfm
" http://www.sgip.org/stakeholder-categories/#sthash.SAr5KMLu.dpbs
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2013 "Emergence of Smart Grid Planning Post ARRA Funding" - Massachusetts DPU Order 12-
76-A 12 initiates a state-wide Smart Grid planning effort. Independently Owned Utilities (IOU)
are mandated to submit a 10 grid modernization plan by June 2014. Planning will cover a range
of technologies and use cases (requirements) including meter infrastructure, Outage Management
Systems (OMS), appliance communication & control, power quality, conservation & voltage
reduction and time varying rates. Other long term objectives are outage reduction, demand
optimization, integration of distributed resources and improved asset management.

2014 "Positive Results Reported on Completed ARRA AMI Project” Central Maine Power
(CMP) release positive results** on completion of their ARRA funded Smart Grid Infrastructure
project which included communication network and smart meters. The completed Smart Grid
infrastructure enables CMP to consider two potential cost-effective Smart Grid applications -
distribution automation and time based rates.

2 http://www.mass.gov/eea/docs/dpu/electric/12-76-a-order.pdf
B3 https://www.smartgrid.gov/sites/default/files/doc/files/Central%20Maine%20Power%20Case%20Study 0.pdf
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