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Executive summary

The formidable changes brought about by
the growth of DER and connected, digital
technology affects distribution utilities
more than most other players in the indus-
try. A cohesive strategy for employing
digitization’s constituent movements, such
as the Internet of Things, IT/OT conver-
gence, big data and analytics, and con-
nected and smart technologies—and the
policy and market frameworks undergoing
adjustment to enable the many benefits
made possible by digitization—is required
for success.



Introduction

Distribution
utility industry
and market
trends

Powerful, global market drivers are causing changes within the utility industry on a
large scale.

Distributed energy resources (DER) mark the starting point for these changes.
Electrical distribution systems were built for centralized generation and passive
loads and not designed to handle evolving levels of energy consumption, complexi-
ty, and decentralized generation. Traditional system architecture did not take into
account the accommodation of distributed, customer-controlled energy assets like
rooftop solar, microgrids, flexible demand-side resources, distributed storage and
electric vehicles.

On a broad level, though not universally, this is causing different forms of disrup-
tion. Power generation is becoming increasingly decentralized, introducing new
players to the market, and requiring greater interaction among all of them, such that
each is an active contributor at their level of the decentralized approach. The forms
these changes take vary according to geography, history, economy, and other
factors.

Of all the existing players involved, these changes affect distribution utilities the
most. Distribution utilities must prepare to simultaneously cope with additional
network complexity and fundamental business changes. We fully expect these
changes to reshape their operational processes, technology systems, and econom-
ic and revenue models.

In this paper, we recognize digital transformation as one key success factor for
distribution utilities facing these challenges. Others success factors exist, of course,
as innovation is not strictly limited to technology but is also required of business
models, policies, and regulatory frameworks, though those areas are not the
primary focus of this document. Here we examine how the adoption of |oT capabili-
ties, data analytics, and cyber security have converged and ensure that distribution
utilities will be a driving force in today's evolving energy world.

Let's recognize the fact that we cannot simplify the nature of the distribution utility
into a neat picture containing attributes applicable across the industry. For the
purposes of a distribution utility, there is a high diversity of factors that vary accord-
ing to geographical location and region. Those can involve policy and regulatory
differences, variation in size, different energy resources, varying levels of access to
energy, existing network designs and ability to evolve.

As the power sector is fundamentally reshaped by new technology and consumer
and regulatory insistence on cleaner, more efficient energy, there’s a series of
complex discussions and planning taking place around and inside of distribution
utilities.

A vision across geographies

While acknowledging the variation of distribution industry trends according to
countries or regions, discussed in detail later in this paper, we see common causes
of change to the business landscape for these utilities. Depending on a utility’s
location, circumstances, and level of advancement, these changes include some or
all components of the following illustration.
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Views of specific regions

Today, should we compare the maturity of electrical distribution models and the
barriers to transitioning to ones that better accommodate DER and smarter grid
development (in terms of relatively better automation, efficiency and hosting
capacity for renewables and new loads), we see a mixture of advantages, disad-
vantages, and a variation of current strengths, weaknesses, and relative maturity
between distribution utilities in Europe and the U.S.
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uU.S.

In the U.S., there are many utility-of-the-future regulatory and grid modernization
initiatives. The most prominent of these are taking place in the states of New York
and California.

New York

The New York Public Service Commission issued the Reforming the Energy Vision
(REV), with the goal to rebuild, strengthen, and modernize New York's energy
system. The REV strategy is being put into action by the New York State Energy
Plan, whose goals include a 40% reduction (from 1990) in the energy sector’'s
greenhouse gas emissions, an increase to 50% of generation from renewables, and
a 23% decrease (from 2012) in buildings’ energy consumption—all by 2030.

Part of the REV is to transform New York utilities into Distribution System Platform
(DSP) providers. According to the New York state energy plan, the purpose of DSP
providers is to “modernize electric distribution systems to create a flexible platform
for new energy products and services, to improve overall system efficiency and to
better serve customer needs. The DSP providers will incorporate distributed energy
resources into planning and operations to achieve the optimal means for meeting
customer reliability needs.™

In other words, DSP providers will be the ones responsible for facilitating the
integration of various DER on the network. The core of this aspect of the REV is to
make the integration of third-party DER a primary concern of utilities, thus reforming
their business model and practices. That is, they aim to ensure that utilities are
incentivized to look at DER as a viable alternative to traditional grid investments.

The New York Public Service Commission (PSC) has given the green light to
substantial reforms for how utilities derive their revenue. New York utilities, in
addition to being allowed to derive revenue through traditional cost-of-service
investments, can now also leverage the following:

I Capital investment deferment

1 Market-based platform activities, e.g., grid-related services a distribution
utility could offer to DER developers

1 Market-based performance measures, e.g., "Earning Adjustment Mechanisms"

California

In California, something similar is happening. The California Public Utilities Com-
mission (CPUC), is undergoing a broad examination of its utilities’ business and
regulatory models, and taking steps to outline the future of its utilities. It considers
the traditional cost-of-service utility model outdated because its basic principles—
the concepts of asset acquisition and sales growth—contradict California’s famous-
ly forward-looking energy conservation policies. More competitive markets and a
potential unbundling of utility services could lie ahead thanks to new technology
and financial innovation, which blurs the previously well-delineated boundaries of
the utilities’ natural monopoly role.

As distribution in California changes from a centralized network to one that's
increasingly open and flexible, distribution utilities may join generation and trans-
mission entities in becoming open to competitive markets.

" The Energy to Lead, New York State Energy Plan, New York State Energy Planning Board
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The CPUC directed its utilities to draft Distribution Resource Plans (DRPs)—the
roadmaps for how the state’s major utilities will merge DER into their grid opera-
tions, investment, and planning regimes. They did so. PG&E, like the other utilities
affected by the CPUC's directive, analyzed the hosting capacity of thousands of
feeders in order to identify optimal locations for the deployment of DERs within their
service area, helping enable higher DER penetration. That utility also identified the
need for additional investments and drafted a plan to enhance its distribution
capacity planning tools and methods.

Europe

The electrical distribution business across Europe is quite diverse. The number and
size of Distribution System Operators (DSOs), as well as ownership and licensing
structures, varies widely among EU member states. Their future role? will turn them
into both system operators and neutral market facilitators of Europe’s increasingly
decentralized electrical energy system. Regarding the latter, DSOs are required to
provide non-discriminatory access to their networks for other entities, such as
generation companies and service providers.

There are many initiatives relevant to these challenges at both the European Union
level, which issues regulations and directives that member states are strongly
pressured to adopt, and within the countries belonging to the EU. These initiatives
are also tailored to regional, national, and local variables.

At the EU level, numerous entities—the European Commission, various forums like
the European Technology Platform for Electricity Networks of the Future (the key
forum on smart grids, established by the European Commission), utility associations
like Eurelectric, GEODE, CEDEC, and EDSO, as well as regulators such as the
Council of European Energy Regulators and the Agency for the Cooperation of
Energy Regulators—are currently working toward a new model for DSOs. They are
examining, modeling, and planning for revised regulatory frameworks, incentives for
innovation and performance, new tariff structures, and the DSOs’ extended roles in
Active Distribution System Management and as neutral market enablers and,
increasingly, as managers of big data. All the nuance and complexity of prepara-
tions for fundamental transformations caused by distributed generation, prosumers,
storage, and interactive demand also extend to emerging regulatory practices for
new businesses related to distribution grids.

One of the latest developments in this area is the European Commission’s Clean
Energy for All Europeans proposals. This package is set to undergo the legislative
procedure in the European Parliament and council of member states in the coming
18 months.

The package has four main axes. One axis affects renewable generation, and the
remaining three affect DSOs. Of those, the first is around new energy efficiency
targets for 2030 and involves defining energy supplier obligation schemes and
metering functionalities, as well as standards for the active energy efficiency for
buildings. The second concerns energy flexibility in order to support decentraliza-
tion, give more freedom to end-users to access demand response, self-generation
dynamic pricing, allow them to provide flexibility, and empower DSOs to use
flexibility. The third axis is about governance so that the organization of energy
markets can be strengthened at the European level.

2 Power Distribution in Europe: Facts and Figures, Eurelectric
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Whatever eventual legislation that is guided by this package could one day have
sweeping impacts that enable the energy transition in Europe. Key issues for
European distribution utilities—data management, wholesale and retail pricing, and
consumer rights—are each addressed in the proposed legislation.

India and Africa

While Europe and the U.S. are spearheading the energy transition, other global
giants like India and Africa are also preparing for the same magnitude of energy
distribution changes. This country and continent, however, are approaching the
energy transition from two different sets of circumstances.

India currently has a power surplus. Electricity consumption is meeting, at best, only
60 % of the installed capacity of 360 GW, including during peak demand. Despite
the power surplus, India’s distribution sector is challenged with chronic issues
including unhealthy distribution companies, power outages, and commercial losses
(theft and unmetered connections). These factors are limiting social and industrial
growth and, as a whole, the country is unable to set the pace for economic growth.
According to the World Bank, “...many factors that constrain performance are under
the control of the utilities themselves—underpricing, physical losses, and inefficien-
cies in bill collection—underlining the importance of limiting the government'’s role,
strengthening regulatory governance, and bolstering competition so that utilities are
both pushed to be efficient and permitted to run on commercial lines.”

In view of this, the reduction of techno-commercial losses (<15%), the improvement
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