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Distributed energy resources present opportunities—and 
challenges—for the electric utility industry. By Theodore F. Craver, Jr.

RAISING 
OUR GAME
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A
nyone fl ying into the airports of Southern California can 
catch a bird’s-eye glimpse of the future of the electric 
power system. This vast region is dotted with the refl ec-
tions from shiny solar panels on the rooftops of homes, 
schools, and businesses. Photovoltaic (PV) solar systems 

also can be found on some parking lots and warehouses.
California is one of several states where customer-owned or 

leased solar is becoming a fast-growing part of the electric system. 
The cost of installing PV solar systems has fallen dramatically in 
recent years. Further cost effi ciencies are expected.  

PV solar is the most visible segment of a major, ongoing transfor-
mation of our electric system, known as distributed generation, or 
more broadly, distributed energy resources (DERs). These resources 
include power generators, typically smaller than one megawatt, 
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located at or near customer sites—PV 
solar as well as internal combustion 
engines, natural gas-fi red micro tur-
bines, combined heat and 
power systems, small wind 
turbines, and fuel cells. 
They also include local-
ized energy storage, such 
as batteries, along with 
energy effi ciency and de-
mand response programs.

Although some of these 
technologies are further 
along than others, distrib-
uted energy is becoming more wide-
spread. In 2011, there were about 1,600 
megawatts of distributed generation 
installed in the United States, accord-
ing to the Energy Information Admin-
istration, which projects that PV solar 
will grow about 44 percent annually 
until 2015. Based on recent trends, PV 
likely will be the largest component of 
DERs by 2015.

Here in California, which has more 

ing increased customer engagement in 
how their energy is sourced, delivered, 
and used. DERs likewise can comple-
ment “electricity-as-fuel” technologies 
such as plug-in electric vehicles, which 
themselves can become distributed re-
sources via the energy stored in their 
batteries. In addition, when DERs are 
strategically located, they can defer, 
and sometimes substitute for, installa-
tion of new utility infrastructure such 
as power plants, transmission lines, 
and certain distribution upgrades.

The primary challenge we face is 
how to get from here to there while 
ensuring that electric service remains 
safe, reliable, and affordable for all cus-
tomers. Achieving this will require con-
tinuing technological development, 
innovative financing, substantial in-
frastructure investment, changes in 
regulatory schemes, and adjustments 
in how we do business.

In this article, I want to explore some 

than one quarter of the nation’s dis-
tributed generation, our customers are 
being actively recruited by companies 

offering to install rooftop 
solar systems. The distrib-
uted energy phenomenon 
creates an exciting and 
challenging time for us in 
the electric power busi-
ness. DERs are an example 
of a catch phrase I often 
use: In the electric power 
business, we expect to see 
more change in the next 

10 years than we saw in the last 100. 
Some people see all this change as 

a threat to the utility business. DERs 
certainly present some challenges that 
must be addressed. However, on bal-
ance, I see them as an opportunity to 
make our nation’s power grid more 
fl exible and ultimately to better serve 
our customers. 

Distributed energy has the potential 
to offer customers cleaner power, more 
choices, and more control over their 
energy bills. DERs also can provide a 
number of benefi ts to utilities, includ-

Distributed 
energy has the 

potential to 
offer customers 
cleaner power, 
more choices, 

and more 
control over 
their energy 

bills.

Grid-scale battery storage research and 
development at SCE’s Advanced Technol-
ogy Center in Westminster, CA. 
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of these issues and offer a roadmap for 
a cleaner, distributed energy grid of the 
future that integrates with our existing 
electric system and potential upgrades.

At Edison International, our South-
ern California Edison (SCE) utility has 
long been at the forefront of develop-
ing new technologies and cleaner en-
ergy. For example, SCE was a pioneer 
in developing air pollution control 
systems in the 1950s, and energy ef-
fi ciency programs starting in the 1970s. 

Today at our Advanced Technology 
Centers in Pomona and Westminster, 
CA, we research and develop plug-in 
electric vehicle technology, battery 
storage, and smart grid applications. 
And in the last few years we have in-
stalled approximately 90 megawatts 
of rooftop solar generation on ware-
houses as a way to encourage growth of 
the emerging PV solar industry. 

California takes pride in being at 
the forefront of renewable energy and 
environmental policy. Part of that is 

due to our history of com-
batting air pollution, and 
part is due to the influ-
ence of Silicon Valley and 
the state’s enthusiasm for 
attacking problems with 
technology. 

Some of those poli-
cies are driving the rapid 
growth of DERs in California. The state’s 
renewables portfolio standard requires 
that 33 percent of delivered power 
come from renewable sources such as 
solar, wind, and geothermal by the year 
2020. California’s global warming law 
calls for a reduction in carbon dioxide 
emissions to 1990 levels by 2020. The 
California Solar Initiative offers incen-
tives for customers to install their own 
solar generators. And the California 
Public Utilities Commission (CPUC) 
has proposed that the state’s three in-
vestor-owned utilities procure 1,300 
megawatts of energy storage by the 
end of the decade. 

California utilities have 
the central role of making 
all of this work. We work 
with the governor, legisla-
ture, and state regulators 
to help bring about this 
energy future without un-
dermining our core mis-
sion of delivering safe, 

reliable, and affordable power.
Utilities in other states are grappling 

with many of these same issues. Al-
though DERs account for only about 
1 percent of the nation’s total electric 
capacity, their rapid growth suggests 
they can become a signifi cant part of 
the electric system in just a few years. 
That is why members of EEI view dis-
tributed energy as perhaps the most 
important development currently fac-
ing our industry.

The rapid 
growth of DERs 
suggests they 
can become a 
signifi cant part 
of the electric 
system in just 
a few years. 

SCE has installed approximately 90 MW of 
rooftop solar generation on warehouses to 
encourage growth of the PV solar industry.
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We want to see DERs integrated into 
the power grid to achieve the benefi ts 
they promise to our customers. Doing 
so requires us to objectively identify 
and resolve several important issues 
affecting electric system safety, reli-
ability, and affordability.

Safety and Reliability
Distributed generation can pose po-
tential safety risks for utility work-
ers, first responders, and the public 
if, for example, the generation fails to 
de-energize when there is a downed 
power line. This situation, known as 
“islanding,” occurs when a circuit loses 
power but inverters from customer so-
lar systems continue to feed power into 
the now isolated circuit. This causes 
circuits or circuit segments to remain 
energized when service crews think 
they are off. SCE is working with other 
western utilities to recommend “smart 

inverter” standards to address this 
challenge. 

The distribution grid that we operate 
was designed for one-way fl ow of elec-
tricity from power plant to customer. 
However, DERs require two-way fl ows 
when, for example, a customer’s solar 
generator feeds power back into the 
system. That can cause fluctuations 
in voltage and frequency, creating reli-
ability problems if the dis-
tribution grid has not been 
modified to handle such 
fl ows. The variable nature 
of most renewable re-
sources, especially rooftop 
solar, creates a challenge 
for our grid operators who 
must continuously and 
instantaneously manage 
supply and demand. 

Locating DERs in an optimal way, 
such as on more robust urban circuits, 
is important for grid reliability. Some 
DERs actually enhance grid stability by 
providing additional fl exibility and re-
siliency. Other DERs have strained ex-

isting distribution networks, especially 
our rural circuits, creating the need for 
system upgrades. Random deployment 
of additional DERs without regard to 
location will worsen this situation.

Affordability—Fairness 
and Social Justice
Beyond the safety and reliability issues, 
rooftop solar and other distributed re-

sources present important 
fairness questions about 
who pays for the shared 
system costs.

This point deserves 
some elaboration. The 
total costs of generating 
electricity, distributing it, 
and managing the com-
plex electric system are al-
located among residential 

customers almost entirely based on 
their individual kilowatt-hour (KWH) 
usage. We refer to this as a volumetric 
charge. The more KWH used, the higher 
the bill; the fewer KWH used, the lower 
the bill. But there are fi xed costs that 

The variable 
nature of most 

renewable 
resources, 
especially 

rooftop solar, 
creates a 

challenge for 
our grid 

operators.  

Shared fi xed costs are required to safely 
and reliably operate and maintain the grid 
for everyone’s benefi t.
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is unexpectedly down. These residen-
tial customers are shifting a portion 
of their share of the fi xed cost of the 
system to all the other customers who 
don’t have solar panels. Their cost 
avoidance places a burden on every-
one else in the form of higher rates. 

Tied to the issue I just described is 
another rate-design policy employed 
in California and more than 40 other 
states called net-energy metering 
(NEM). This system allows customers 
with solar arrays to get paid by the util-
ity, usually at full retail rates, for the 
amount of power they feed back into 
the grid. Their meter actually spins 
backwards when they are generating 
more power than they are consuming, 
and the negative charge is deducted 
from their monthly bill. This distorts 
the true cost of service for both NEM 
and non-NEM customers, and results 
in shifting costs from one customer 
group to another. At SCE, net metering 
policies shifted approximately $90 mil-
lion in costs to our non-NEM customers 
in 2012.

are not driven by usage. These fixed 
costs are required to safely and reliably 
operate and maintain the grid for ev-
eryone’s benefi t. They represent about 
one-third of SCE’s total costs.

In this type of rate design, the large 
fixed costs of the grid are allocated 
among all residential customers based 
on their usage. This method of deter-
mining regulated rates is prevalent 
across the country, and it works well 
enough when all customers buy all of 
their electricity from their utility. How-
ever, it does not work well when some 
customers self-generate a meaningful 
portion of their electricity but still rely 
on the utility for the rest.

Here’s why: When customers use 
their rooftop solar array to self-gen-
erate a portion of their total electricity 
needs, they receive less from the grid. 
However, they must remain connected 
to the grid to supply part of their elec-
tricity when the sun isn’t shining or 
their system isn’t generating enough 
to meet their needs, and as back-up 
for when their self-generation system 

There also is a social justice issue 
here, which is beginning to attract the 
attention of policy makers. Rooftop 
solar customers tend to be more af-
fluent because the installations cost 
several thousand dollars, even after tax 
subsidies. Even if systems are leased 
instead of purchased, customers must 
have a strong credit rating to qualify. 
That means people who can’t afford 
solar are picking up a disproportionate 
share of the overall cost of the electric 
system. 

At Edison International, as well as 
across the industry and at EEI, we have 
been working on a set of proposals de-
signed to enable a distributed energy 
future for all customers. These ideas 
involve technology and infrastructure 
investment, regulatory and rate re-
forms, and new business models.   

Technology and Infrastructure
Customers with DERs rely upon a reli-
able and modernized electric power 
grid as much, if not more than, exist-
ing customers. They require a grid 
that is fl exible, resilient, and capable 
of managing two-way flows of elec-
tricity. The bulk power system, with 
its central generation plants and high-
voltage transmission, is already largely 
designed this way. However, by defi ni-
tion, DERs reside on the distribution 
system and are not directly associated 
with the bulk power system. Distribu-
tion systems vary in design and func-
tionality across the country and within 
individual utilities. 

SCE’s system is a good example. 
Our utility has been in existence for 
127 years and grew rapidly through 
acquisitions of varied systems. Some 
of our system is very rural and largely 
“radial” in design—meaning one-way 
fl ows of electricity from central plant 
to customer. Many of our suburban 
circuits are the same design. But we 
also have some urban communi-
ties, such as Long Beach, that have 
a true networked design, capable of 

Customers with distributed energy 
resources rely upon a reliable and mod-
ernized electric power grid as much, if not 
more than, existing customers.
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two-way fl ows of electricity. We even 
have a functioning microgrid serving 
the town of Bishop, which is self-suf-
fi cient and capable of separating from 
the rest of the grid and our system. 

At SCE, as well as at other utilities, 
certain components throughout our 
system are feeling their age and need 
to be replaced. This must be done sys-
tematically, before they fail, and with 
an eye to creating the distribution sys-
tem of the future. 

Such a system must be capable of 
supporting and enabling DERs and the 
evolving customer requirements for 
more flexibility and choice. It must 
be able to handle the two-way flow 
of electrons while remaining stable. It 

must be made “smarter” to integrate 
smart technologies such as digital me-
ters, smart appliances, smart inverters, 
and plug-in electric vehicles. It must 
be hardened to guard against cyber-
attacks. This means it is vital that utili-
ties continue their major investments 
in maintaining and upgrading the grid.

At SCE, we are conducting two pilot 
studies intended to help us develop the 
electric system of the future. An energy 
storage project will demonstrate how 
large-scale battery arrays can store up 
to 32 megawatt-hours of energy from 
wind farms. Our Irvine Smart Grid 
Demonstration Project will put DERs 
and microgrid elements to work in the 
“real-world” neighborhood of Irvine.

Regulatory and Rate Reform
As I outlined above, the current sys-
tem of subsidies for distributed energy 
has distorted the true costs of these 
technologies and created inequities 
between customer groups. It is impor-
tant that we work with state regulators 
to fi x these problems imbedded in our 
current rate 
design. Our 
philosophy is 
that electric 
rates should 
as much as 
possible re-
fl ect the true 
costs of providing electric service. 

In California, stakeholders have 
been engaged in an effort to address 
residential rate design to enable DERs, 
reduce cost shifting between customer 
groups, and create fair and transparent 
rates. In fact, the California Legisla-
ture recently passed a law known as 
AB 327 that is a signifi cant step toward 
restoring fairness in electric rates for 
all customers. The legislation will al-
low the CPUC to improve the current 
outdated electricity rate structure with 
one in which electric rates more accu-
rately refl ect the actual costs of electric 
service.  

Among other things, AB 327 permits 
the CPUC to: 
■ establish a monthly customer charge 
that begins to recognize the fi xed-cost 
components of providing a reliable 
electric system; and 
■ reduce the number and rates of retail 
tiers, while continuing protections for 
low-income customers.

In addition, we believe that NEM 
customers should not be paid the full 
retail rate for excess electricity they 
generate and feed back into the grid. 
Instead, they should be credited a rate 
that refl ects the wholesale cost of pro-
ducing alternative power. Important 
in this regard is that AB 327 calls upon 
the CPUC to develop new guidelines 
applicable to the NEM program begin-

We in the utility 
business seek 
a level playing 
fi eld with the 

new entrants in 
our markets.

The distribution system of the future 
will integrate smart technologies such as 
home energy management, smart appli-
ances, and plug-in electric vehicles.

Edison International
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In today’s world, what’s more important than being connected? 

Your business today is about more than delivering reliable electricity.  It’s about forging 
connections with your customers.  It’s about connecting your smart grid data with the 
people and processes that need it.  And it’s about linking today’s business and technology 
needs with those of tomorrow. 

Elster provides the vital connections you need to achieve these objectives.  With end-
to-end solutions from smart meters to network communications and analytics, Elster is 
helping utilities everywhere unlock the value of meter data.  How can we help you?

Elster – vital connections for a brighter energy future.

In today’s world, 
what’s more 
important than 
being connected? 

ning in 2017, which must consider the 
costs and benefi ts to all customers and 
to the grid.   

New Business Models
Investing in technology and infrastruc-
ture and reforming rates are necessary 
but probably not suffi cient to survive, 
much less thrive, in this new world of 
distributed energy. 

We must raise our game. I believe 
that means being more competitive, 
more entrepreneurial, and even more 
customer-focused. This includes look-
ing for new ways to promote innovative 
and effi cient uses of electricity, such as 
electric transportation. It also means 
operating with excellence—emphasiz-
ing effi ciency and cost controls to help 
keep our rates competitive while still 
investing in the grid. 

In addition, we in the utility busi-
ness seek a level playing fi eld with the 

new entrants in our markets. We are 
not afraid of competition. We have de-
cades of experience in delivering elec-
tricity and are eager for the chance to 
develop new and better ways to serve 
customers. 

Current regulations limit how we 
can participate in these new technolo-
gies. We believe regulators should al-
low utility companies—either directly 
through their regulated utilities or af-
filiated competitive companies—to 
participate in DER markets through di-
rect ownership, partnerships, or other 
means. Let customers have a choice 
whether to be served by utilities, their 
affi liates, or third-party providers. 

At Edison International, we are 
interested in exploring new busi-
ness opportunities, even beyond our 
50,000-square-mile utility service terri-
tory. We are in the early stages of build-
ing a platform of businesses under the 

Edison International umbrella that are 
focused on DERs and power manage-
ment services aimed at serving the 
needs of commercial and industrial 
customers. Also, we continue to ex-
plore ways to expand and participate 
in the electrifi cation of transportation.

We don’t know exactly what the elec-
tric power business is going to look 
like in 10 or 20 years. But it seems clear 
that the way power is generated, dis-
tributed, and used is likely to change 
a great deal. We have to look for op-
portunities to fi nd new and better ways 
to serve our customers—starting now.

This brings to mind one of my favor-
ite quotes from Charles Darwin that I 
have used several times with our em-
ployees: “It is not the strongest of the 
species that survives, nor the most in-
telligent that survives. It is the one that 
is the most adaptable to change.”

I think that says it all.  ◆


