JANUARY 2017

PUBLIC UTILITIES

FORTNIGHTLY
“In the Public Interest”

Ben Fowke, Lawrence Jones
Don Clevenger, Chuck Darville
Chris Gould, Sasha Weintraub
Bert Valdman, Lisa Wood
Sue Kelly, Gil Quiniones

NARUC’s Greg White
and Its New President
Rob Powelson

1701 Cover-r2.indd 1

12/19/16 6:36 PM

WHAT IF

you could achieve sustainable
results in an ever-changing market?

Our expertise in customer engagement,
grid modernization, advanced automation
and cost reduction can increase revenue
and improve performance.

At Navigant, we help
turn what if into what is.

Visit Navigant.com/energy

1701 ads.indd 2

PROFIT FROM EXPERIENCE

12/16/16 5:18 PM

PUBLIC UTILITIES

FORTNIGHTLY
“In the Public Interest”

Organizations with > 100
employees, we’ve phased out
individual subscriptions,
contact paparello@fortnightly.com
about site licenses

January 2017 • Volume 155, No. 1

4 From the Editor: In Only the Second Period of Low Real Rates and Bills
INTERVIEWS

COLUMNISTS

8 Ben Fowke, CEO, Xcel Energy

52 Leading Innovation:
Change Underway in Electric Power Industry

14 Lawrence Jones, VP-International, EEI

By Lisa Wood

20 EPRI Podcast:
Dan Bowermaster on Electric Vehicles

54 Public Utilities:
Fighting the Cyber Threat

22 Utility Execs’ Roundtable:
The Power of Innovation

By Sue Kelly

56 Empire States:
The New Energy Math
By Gil Quiniones

ARTICLES

32 Ted Koppel: Right and Wrong
By Jonathan Schneider

38 Renewable Portfolio Standards:
Changing the Industry
By Brian Nese and Allison Post Harris

44 Interest Rates After the Election
By Kurt Strunk and Walter Hopkins

58 From the State Capitol:
Energy Highways
By Tom Sloan

60 Here Comes the Sun:
The Sun Shines for All
By Ed Smeloff

62 Power Thinking:
Seven Conditions Justify Smart Grid Investments
By Eric Woychik

68 PUR Utility Regulatory News:
Excerpt from December 9, 2016 Issue
70 Mega Metrics:
NARUC Manual on DER Rate Design and Compensation
74 Picture Energy:
Institute for Electric Innovation’s Book Launch

64 Philosophies:
Imagine Better Things
By Roger Woodworth

66 Efficiencies:
The IoT and EE
By John Hargrove and Eric Stern

78 Off Peak:
A Man of Power and the Public Interest

Cover photo: From left to right, NARUC’s executive director
Greg White and NARUC’s new president Rob Powelson,
who is a Commissioner on the Pennsylvania Public Utility
Commission. Photographer: PUF Staff.
JANUARY 2017 PUBLIC UTILITIES FORTNIGHTLY 3

1701-TOC-r3.indd 3

12/19/16 6:37 PM

FROM

THE

EDITOR

In Only the Second Period
of Low Real Rates and Bills
How Should We Manage and Regulate Now?
BY STEVE MITNICK

H

ow should we manage utilities? In this unique period, how should we regulate utilities, when real electric rates and bills are this low?
Real rates and bills have been this low only once in our lifetimes. It last
happened in June 2003 through April 2005.
In those twenty-three months, electric bills averaged just 1.40 percent of total
consumer expenditures. That’s less than a seventieth of expenditures on all consumer goods and services.
In ten of those months, electric bills were less than 1.40 percent. Such a low
percentage has occurred in just twenty-five months in history, since the Commerce
Department started tracking this back in 1959, as part of the calculation of the
Gross Domestic Product.

In August 2004, electric bills as a
percent of total consumer expenditures
fell to 1.31 percent. This is the alltime low, out of nearly seven hundred
months of data.
Then, hurricanes hit the Gulf Coast,
including Katrina. Their effect on offshore production drove up natural gas
prices, and with them, consumers’ costs
for electric service.
Steve Mitnick is Editor-in-Chief of Public
Utilities Fortnightly and author of the book
“Lines Down: How We Pay, Use, Value Grid
Electricity Amid the Storm.”

In that first period of low real rates
and bills, before the hurricanes, it wasn’t
just because of low gas prices along
with the flood of new and efficient gasfired combined-cycle plants. It was also
because utility capital expenditures were
particularly moderate.
Deregulation was all the rage.
Utilities weren’t yet back to basics, as
they soon would be. There was relatively
less appetite all around to invest in the
regulated rate base.
The August 2003 blackout had happened. But the Energy Policy Act of
2005 hadn’t. The federal government

wasn’t driving unprecedented spend for
transmission, as it soon would.
Phase two of the acid rain control
program, under the 1990 Clean Air Act
Amendments, had commenced. But the
so-called train wreck of environmental
regulations hadn’t. The federal government wasn’t driving unprecedented
spend for environmental retrofits, as it
soon would.
After April 2005, real electric rates
and bills gradually rose. Then, after
the great recession struck in the fall of
2008, when the growth of total consumer expenditures slowed (and sometimes contracted), this adverse trend
accelerated.
Electric bills as a percent of total
consumer expenditures increased to as
high as 1.70 percent in December 2010.
At that level, electricity became around
a sixtieth of the costs of consumer goods
and services.
The present period is not quite as
great for consumers as was June 2003
through April 2005. Though it is
nearly so. And the present period of »
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low real electric rates and bills may not
have run its course.
For the thirteen months of October
2015 through October 2016 (the latest
month of the data), electric bills averaged just 1.39 percent of total consumer
expenditures. Again, that’s less than a
seventieth of expenditures on all consumer goods and services.
In eight of those months, electric
bills were less than 1.40 percent. As we
have said, such a low percentage has
occurred in just twenty-five months
in history.
Indeed, eighteen of the twenty-five
sub-1.40 percent months have taken
place during the two periods of low
real rates and bills. Only seven of these
months have taken place outside of the
June 2003 – April 2005 and October
2015 – October 2016 periods.
As we said, electric bills as a percent
of total consumer expenditures fell
to an all-time low of 1.31 percent in
August 2004. The runner-up to the alltime low was during the present period,
specifically in March 2016.
Electric bills this March were just
1.32 percent of total consumer expenditures. This is just a tick off the pace of
the all-time low.
These ultra-low percentages are
a boon for consumers. Whether it’s
1.31 percent as in August 2004, or
1.32 percent as in March 2016, that’s
only a seventy-sixth of total consumer
expenditures. This means seventy-five
seventy-sixths is freed up to pay for all
other consumer goods and services.
We might ignore that real rates and
bills are this low, and proceed as we
were proceeding. But that seems foolish. Our mandate is to provide safe and

reliable electric service affordably, while
being a good steward of the environment. In this present period, we – utilities, regulators and the rest of us in this
industry – seem to have the affordable
goal nailed.
Some say this is because we’re
lucky. We’re lucky that natural gas
prices are low.

behind each inflection point in real
electric rates and bills.
Even the largest fluctuations of capital expenditures, costs of capital, and
operating expenses have had a relatively
minor impact. Over the decades, we’ve
vigorously argued about the prudence
of rate base investments and the propriety of rates of return, among many

For the 13 months of October 2015 – October
2016, electric bills averaged just 1.39% of total
consumer expenditures.
I suppose we’re as fortunate as Apple
was to leverage cheaper and smaller
computer chips. Or as fortunate as
Facebook was to leverage smart phones
in everyone’s hands.
With low gas prices, and efficient
combined-cycle plants, our industry dramatically transitioned the generation system to gas in a few fleeting years. Seems
more opportunistic than lucky to me.

Should we correct
course, knowing
that electric bills
would gradually
rise back up to the
1.5 – 1.6% range?
Some say that since gas prices are
unlikely to fall further, and with other
increasing costs (for distribution infrastructure for example), real electric rates
and bills will soon be on the way back
up. But fuel price trends have been

examples. But the resolutions of these
heated debates generally haven’t moved
the affordable needle.
Let’s assume utilities and regulators continue to control the growth of
non-fuel costs (nominal), relative to the
pace of inflation and the growth of total
consumer expenditures. Then this second period of low rates and bills might
continue for a while.
Should we correct course? Should we
allow greater growth of non-fuel costs to
– let’s say – buy some more reliability?
Should we, knowing electric bills’ share
of total consumer expenditures would
gradually rise back up to the 1.5 – 1.6
percent range?
Many or most consumers might
be fine with that. They might see it as
a good tradeoff: a thin slice of their
expenditures in exchange for some more
reliability. When real rates and bills are
this low, I know I would.
Then we must spot the very most
compelling deals for customers. And
demonstrate to customers how well
they benefit. PUF

6 PUBLIC UTILITIES FORTNIGHTLY JANUARY 2017

1701 From the Editor-r4.indd 6

12/19/16 6:38 PM

SAVE  THE  DATE!
13TH ANNUAL

STATE OF THE ENERGY
INDUSTRY FORUM
Tuesday, January 31, 2017
12:00 – 5:30 PM
National Press Club
529 15th Street, NW • Washington, DC

Register online today!
Agenda coming soon!

https://www.usea.org/event/13th-annual-state-energy-industry-forum
Registration closes January 25, 2017

1701 ads.indd 7

Follow us on Twitter
@USEnergyAssn
#StateoftheEnergyIndustry

12/16/16 5:18 PM

Energy People:

Ben Fowke

We talked with Ben Fowke,
who leads Xcel Energy
BEN FOWKE, WITH STEVE MITNICK
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XB

en Fowke is chairman of the board, president, and chief executive officer of Xcel Energy.
He previously served as president and chief operating officer with responsibility for overall
corporate operations as well as Xcel Energy’s four operating companies, which do business
in eight states: Colorado, Michigan, Minnesota, New Mexico, North Dakota, South Dakota,
Texas, and Wisconsin.
Our discussion focused on Xcel’s rapidly growing wind resources. They made up seventeen percent of the
energy provided to its customers in 2015, generating more power than nuclear and nearly as much as natural
gas. By 2020, Xcel projects that twenty-four percent of its energy will come from wind.
PUF’s Steve Mitnick: Is wind a differentiating strategy for Xcel?
Ben Fowke: I think very much so. Whenever you can buy a technology that is environmentally friendly and
buy it at a price cheaper than you can buy more conventional alternatives, for example natural gas, you have a
unique advantage.
That’s exactly what we have across all of our eight states with what we call “Steel for Fuel.” We are lowering
our customers’ overall bills by buying or building wind at a price point that is less expensive than acquiring
natural gas under a long-term contract. Wind is more affordable than natural gas even compared to today’s
low natural gas prices.
We are blessed at Xcel Energy with the best wind resources
in the country. If you overlay the National Renewable Energy
Laboratory maps with the maps of our service territories, you’ll
see this abundant natural resource is right in our backyard. It’s
much cheaper to access wind in the states we serve than in other
parts of the country.
As a result, our customers benefit because their bills go down.
Our shareholders benefit, because now we’re investing in infrastructure and hedging what can be a volatile commodity, natural
gas. The environmental benefits are the icing on the cake.
PUF’s Steve Mitnick: Can you break down what happened
to the technology that made wind as economic in recent years
as it is now?
Ben Fowke: Two reasons. First, wind energy is coming down
in price as the technology continues to improve. The blades are
far more efficient and typically much bigger.
Eight to ten years ago, in the Upper Midwest, Colorado and
Texas, Xcel Energy had wind capacity factors in the mid-thirties.
Today, some of the same sites deliver a capacity factor in the
fifty percent range. That translates to a much lower cost of energy
for our customers.
The second factor bringing down the cost of wind is the
production tax credit legislation which passed at the very end
of last year.
Any project started this year is eligible to receive 100 percent
of the production tax credit, or PTC. The PTC gradually phases
down to 80 percent in 2017, 60 percent the year after, and 40
percent the year after that before phasing out completely.
So the advances in technology and the production tax credit
– at its peak this year – make wind very attractive today. We

like to say we’re buying the fuel
of tomorrow today – and it’s
on sale. That really is “Steel
for Fuel.”
It is important to note
that while the capacity factors of wind have improved
significantly, from a system
planning perspective, wind
has a relatively small capacity
factor because it is of course an
intermittent resource.
So when critics say “you can’t count on wind,” we like to
remind them that we view wind as energy. It’s a fuel. And the
real question is: should I buy natural gas or use wind as a fuel
substitute? Either way we will have the gas plant as a backup.
Again, our analysis shows it saves customers money by using
wind energy to reduce natural gas use in our power plants.
PUF’s Steve Mitnick: Is it just good luck, or is there something
that makes your company, Xcel Energy, particularly good at
executing on wind?
Ben Fowke: It starts with having a great backyard, so that
would be the luck component.
I’ll stick with the Upper Midwest theme, and as Wayne
Gretzky said, “It’s important to skate to where the puck is going.”
I think Xcel Energy has done a good job of doing just that. We’ve
recognized increasingly that our communities, our customers,
and our regulators want cleaner energy. They want to reduce
carbon dioxide emissions.
We’ve done that, and renewables have played a big part in

Some sites
deliver a capacity
factor in the fifty
percent range.
That translates
to a much lower
cost of energy
for customers.
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making that happen. We’ve been the number one utility wind
provider in the country for twelve years running. By investing in
state-of-the-art forecasting technology, we have learned how to
integrate wind into our system. We have also demonstrated that
we can build it at a price point that really benefits our customers,
while providing an investment opportunity for our investors.
Our latest projections and current plans show that we can
achieve a forty percent reduction in carbon emissions companywide from 2005 levels by 2021 without increasing prices any
more than in a traditional plan. It’s pretty exciting.
It’s become a win(d)-win, so to speak. It really does work for
us, and we think we can do even more. When we put the right
policy framework in place, work with our stakeholders, and seize
opportunities, we can achieve terrific carbon reduction without
sacrificing affordability or reliability.
PUF’s Steve Mitnick: These days, there’s so much talk about
solar, and that’s another rising technology. Wind almost gets
talked about secondarily, but wind is fairly good, isn’t it?
Ben Fowke: Wind is the best energy source, at least for us,
because of the reasons we discussed.

Solar has and continues to come down in price. Large universal solar is increasingly competitive with fossil technologies.
Solar has a much higher capacity value than wind for system
planning purposes. Currently, we think about solar as allowing
us to potentially build a natural gas simple-cycle plant versus a
combined-cycle plant. That is due to the capacity value of solar.
That said, it doesn’t work perfectly. We all know about the
‘duck curve’ and other similar solar energy challenges taking
place in California and elsewhere.
PUF’s Steve Mitnick: Do you have anything to add about
how this strategy serves well your many constituencies, whether
it’s customers, the communities or investors?
Ben Fowke: I think this strategy works well for all of them. It’s
great to be able to show stakeholders – some who have different
ideologies – that there’s a way we can do this that’s very pragmatic
and very affordable. It doesn’t sacrifice reliability. It allows us to
reduce carbon emissions in a deliberate and thoughtful manner.
Xcel Energy will continue to advocate for our customers. If
a proposed energy policy is inefficient and drives up costs to our
customers, then we will oppose that policy. Affordability is an
essential component in our clean energy strategies.
“Steel for Fuel” and large universal solar are efficient because
they save our customers money while achieving environmental
benefits at the same time.
If a proposed
That’s the way forward. I
think our strategy appeals to
energy policy is
our customers, communities,
inefficient and
regulators, and it works for
drives up costs to our investors.
our customers,
PUF’s Steve Mitnick: Can
you note one or two big turnthen we will
points, or key influences
oppose that policy. ing
in your career that brought
you to this point?
Ben Fowke: I think I was very fortunate to have worked with
people like Dick Kelly, who preceded me as CEO. He gave me
opportunities to demonstrate how I could contribute to the
success of Xcel Energy.
More than a decade ago we certainly had our financial issues.
Our team worked hard to resolve those complex issues, and at
the same time created a pathway for us to be a premier utility
in the industry. I was privileged to be part of that team – it also
turned out to be a great opportunity for me.
Success sometimes depends on timing and circumstances.
Success always requires teamwork. I’ve always believed you really
have to develop a team, because you’re not going to get very far
in your career if you don’t have a team that’s making you more
successful than you could be alone. I’ve been blessed with great
people around me.
I am proud of the culture, the work ethic and the can-do
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spirit at Xcel Energy. I’d match it up with any other utility in
the country.
PUF’s Steve Mitnick: What’s a typical day like for the Xcel
CEO? Are you on the run all the time? What’s life like? How
frantic is it?
Ben Fowke: I don’t know if there’s a typical day. Sometimes
the best of plans can change in a heartbeat and I have to redirect
my efforts.
I think it’s really important for the CEO to get out and tell
the story, to convince stakeholders of the opportunities, address
the challenges, and highlight the things we need to do together
to achieve our collective goals.
I spend a lot of time talking with employees. That’s our most
valuable asset, and everyone must remain motivated and moving
in the same direction. I also spend time talking to stakeholders,
such as our regulators, legislators, our customers, communities,
and of course investors.
While it’s important to build relationships and collaborate, it is
also critical that I carve out the time needed to run the business.
It’s a balancing act. I encourage my management team to be
forward thinking as we work to achieve our business goals. We’re
looking at where the puck is going and how we can skate there.
That forward looking thinking can easily be pushed aside

if you’re not careful, as
the day-to-day things that
come up can take you away
from that. I think we do a
pretty good job balancing
all those different constituencies and interests.
One of the things that
I really enjoy is working with our team to hire more military
veterans. It honors the tremendous sacrifices that our Armed
Service members have made on behalf of our country. It is also
a smart hiring strategy because veterans bring terrific teamwork
and leadership skills that fit well with our culture.
I’ll add that I enjoy the community work that I have an
opportunity to do in this job. That’s the kind of thing that really
motivates me but I don’t often have the chance to highlight.
This company is committed to giving back to the communities
where we live and work in the areas of education, the environment
and economic sustainability. We donated more than $13.7 million
to local organizations and our employees donated more than
thirty-nine thousand volunteer hours through the Xcel Energy
Foundation in 2015. This is important work for our communities,
and I’m so proud we are doing it. PUF

Sometimes the best
of plans can change
in a heartbeat and
I have to redirect
my efforts.
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Energy People:

Lawrence Jones

We talked with Lawrence Jones,
the Edison Electric Institute’s Vice President
for International Programs
L AWRENCE JONES, WITH STEVE MITNICK

14 PUBLIC UTILITIES FORTNIGHTLY JANUARY 2017

1701 FEA2 Jones-r3.indd 14

12/19/16 10:31 AM

XL

awrence Jones joined the Edison Electric Institute a year ago as the association’s
vice president for international programs. He had been North America vice president for utility innovation and infrastructure resilience at Alstom Grid Inc., and
also vice president for policy, regulatory affairs and industry relations for Alstom.

Jones was born and raised in Monrovia, Liberia. He lived in Sweden for more than a decade, where he
received his M.Sc. in electrical engineering and his Ph.D. in power systems engineering from the Royal Institute
of Technology in Stockholm.
PUF’s Steve Mitnick: What are some of the fun things about your job?
Lawrence Jones: I think there may be three. The first one is dealing with the uncertainty of having a strategic
conversation with an electric company executive.
I craft and conduct strategic conversations with electric company executives around the world. The fun part
is being able to sit here in Washington D.C., or wherever I may be, and prepare for a conference call or face-toface meeting with an executive who I’ve probably never met.
What’s fun is after all that preparation, if it’s gone as expected,
then I walk away with a sense of satisfaction that it was worth
the effort. Success to me is not necessarily walking away with
a new member [of EEI], but that the conversation has been a
win-win for all parties.
It’s that the structure of the conversation has met the expectation of the other person – member or non-member. Customer
satisfaction, or executives being satisfied with the outcome of
conversations we’re having, is very good positive feedback.
Another thing that I find fun is the diversity of issues that
EEI is dealing with, both domestic and internationally. The
intellectual camaraderie that exists both here at EEI and with the
representatives of member companies is stimulating. Everyone
seems to be moving towards the same ultimate goal of providing safe, increasingly clean, reliable and affordable electricity to
society, however, along different pathways.
Then, another real source of excitement is feeling a sense of
purpose in what you are doing. I feel like I’m doing something
that will have a lasting impact, way beyond this job.
I feel fortunate for the opportunities to have strategic conversations with industry leaders from different countries, especially in
parts of the world where there is very limited access to electricity.
That’s a sense of purpose.
Previously in my career, I was “selling” technology. Now
I’m almost seeing myself as kind of an electricity missionary.
Missionaries are not there to just convert people. They are also
there to fulfill a mission of changing the world. To some extent,
that’s something that really makes me feel joyful – imagine
helping to light up the world.
As the CEO of a Japanese electric company recently told me,
“electricity brings light to the heart of his customers.” Imagine
what joy that must bring.
Those are three fun things. I know they’re not the typical

From Liberia, I
moved to Sweden,
where the idea of
finding consensus is
something Swedes
and their fellow
Scandinavians
have ingrained
in their cultures.

fun things like biking,
going to movies, etc., but
there’s an intellectual joy
that comes with what
I’m doing. I believe that
having a “happy mind”
is critically important in
today’s fast paced world.
PUF’s Steve Mitnick:

Being the international
face for the U.S. industry
and creating an international platform for everyone to talk and cooperate and work together, you’re in an amazing
position to have some impact globally. You must feel that.
Lawrence Jones: When you take on this kind of a job,
you don’t know what it’s going to lead to. The job has so many
different facets that come with it. When you sit back and realize
the opportunity that comes with having such a platform, you
also feel a sense of responsibility.
In this role, our non-U.S. electric company members expect
us to reflect their perspectives here, and we have to represent the
U.S. perspectives abroad. One has to remain cognizant that it is
about creating opportunities for dialogues for addressing a broad
range of issues that are relevant to all members.
An important difference between this job and others previously in my career is that now I am selling or advocating new
approaches and solutions to address vexing challenges that are
global in scale but local in character, and which ultimately affect
the interest of a diverse group of stakeholders in many different
countries. This is different from selling the same technology
solution to many customers.
Selling ideas also requires connecting with the heart and soul
JANUARY 2017 PUBLIC UTILITIES FORTNIGHTLY 15
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Lawrence showing his Swedish Dala Horse to PUF’s Editor.

of the other person. It is not just a cerebral process. EEI offers a
unique platform to create opportunities for convening electric
company leaders from around the world to discuss compelling
issues affecting their businesses, and to share experiences.
PUF’s Steve Mitnick: In your work, you have the opportunity
to meet industry executives from different countries and cultures,
and who have different expectations about what EEI provides.
Can you talk about developing relationships and delivering value
to such a wide array of companies?
Lawrence Jones: A key to success for the EEI international
program is creating and delivering a value proposition that’s
unique for each company. It must also be one that has enough
breadth that other electric companies can partake in it.
Electric companies from every continent are being brought
together around a universal mission of providing increasingly
clean, reliable, affordable electricity. However, each has a unique
set of business objectives subject to their customers’ and shareholders’ expectations, as well as the regulatory conditions under
which they must operate.
Furthermore, EEI international programs membership
includes companies with diverse ownership – state-owned to
investor-owned, and even municipal utilities. On building
relationships, while one must understand the issues that are
common to all the members, it is important to build trust on a
personal level with executives by being responsive and delivering

Sometimes all it
takes is just finding
that one missing
note, or one shared
value, or a common
problem, to achieve
harmony.

on your commitments. Like
any human relationship,
one way to maximize trust
is to keep your word.
PUF’s Steve Mitnick:

How do you switch gears
going from one country,
or culture for that matter,
to another and still try to
connect with people?
Lawrence Jones: In
general, it can be hard. But over time it’s about having a flexible
and adaptive mindset, and seeking consensus around what can
be agreed upon that’s a win-win for everyone.
Before accepting this job, I asked someone who’s known me
all my life to read the job description and give me their feedback.
Their immediate response was, “Lawrence, when you were a
young boy growing up in Liberia, whenever we moved into a
neighborhood, you’d be the first to come home with a bunch of
strangers. You would create these friends.”
And then I was reminded that when playing with friends,
whenever things began to get a bit rough, I would always be
the one to say, hey guys, let’s calm down. Let’s discuss this.
Interestingly enough, back then some of my friends saw me as
the spoiler because they really wanted to get into a little fight.
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Throughout my life it seems I
have subconsciously been honing
the skills of making these cultural
switches. Today, when I travel to
countries that are culturally very
different, I get off the plane, make
the switch and get into the flow.
It doesn’t matter whether I know
the language or not.
I am often asked how I do it.
I think it’s because I have taught
myself to realize that in spite of
the geographical differences that
separate nations of the world,
there are actually more we have
in common as humans than what
makes us different. But, one of the
greatest challenges facing humans
Lawrence with some members of EEI’s International Programs department
is how to accept our commonness
while at the same embracing the
But then Lawrence came along wanting to find a consensus and
diverse tapestry that is defined by
For him
work things out.
our uniqueness.
electricity
was
PUF’s Steve Mitnick: How do
The more I reflect on the question, I think my life’s journey
you
prepare?
has been preparing for a role like this.
more than just
Lawrence Jones: I spend a lot
From Liberia, I moved to Sweden, where the idea of finding
consensus is something Swedes and their fellow Scandinavians a career, it was
of time preparing. This is essential
have, in general, ingrained in their cultures. For fifteen-plus an important
for the switching to occur natuyears, I went to school, and got my education, and got deeply
rally. My team will tell you that
part
of
his
life.
immersed in the Swedish culture. So perhaps the art of consensus
even before I get on a conference
building got reinforced.
call, I need the background inforUltimately, the key to successfully switching between and mation about the CEO and others who will be participating,
across cultures is about having a common language (spoken and as well as any other valuable information about the company.
unspoken) and how you communicate.
I particularly want to know what their issues are. I try to get
From Liberia to Sweden and Washington State, I have landed enough information and study them before the call. Then when
at EEI in a job where now I have to harmonize my conversation, the call begins, I try to put myself in their situation, and make
as I engage on a regular basis with people from different countries their issues my issues. It is hard to switch when you cannot relate
and cultures to find solutions to address their specific challenges. to the situation and this becomes obvious if you have not taken
In fact, sometimes it’s even challenging switching conversations the time to prepare.
between individuals in the same country but from different
I remember when I started at EEI a top priority was to have
electric companies.
conversations with many CEOs of the international member
For example, earlier this year I had a meeting in Adelaide, companies, as a way of getting to know them and to familiarize
Australia with a number of electric company CEOs from Australia myself with their issues.
and New Zealand. I met them one-on-one, and as a group. The
On one such day, I had calls with four different executives
Australian CEOs came from New South Wales, Queensland, in Asia, Australia, Canada and Europe, respectively. The calls
South Australia, Tasmania, and Victoria, respectively. These are were conducted within a couple of hours, but each required a
five independent provinces with different regulatory structures, great deal of preparation.
geographies and other realities.
Although preparing before you have the conversation is
So part of the switching is making sure to put the issues in important, more important is focusing on listening across cultures.
the right local context even when dealing with companies in For this, I have received much help from one of my true passions
the same country.
– music. For most of my life, I have had the opportunity to sing
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week I was offered two special
treats – a traditional fried worm
and ant eggs.
All three items were actually
very tasty. In fact, the presentation
and aroma was far more appealing
than that of “Surströmming” – a
traditional fermented Baltic Sea
herring eaten especially in northern Sweden since the sixteenth
century. I ate this on a number
of occasions while in Sweden. The
truth is both the Mexican and
Swedish food culture experiences
were aided by appropriate levels of
tequila and the special Swedish
liquor known as “brännvin,”
respectively.
Both of these experiences
seeded a pathway to establishing
personal connections, finding
a point to harmony, with my
Mexican and Swedish hosts. In
this case, food became the common language. The flexible and adaptive mindset that caused the
shift tells me that if my hosts can eat the grasshopper, worms,
ant eggs, or even Surströmming and survive, there’s no reason
why I couldn’t eat it, except for me telling myself that I couldn’t.
Another thing that I try to do to assist the switch is to read the
local newspapers, even if I don’t understand everything. People
appreciate when you show interest in their country, community
or culture. However, you have to be sincere about it.
PUF’s Steve Mitnick: Like every job, there must be some
difficult or challenging things about this job. Anything you’d
like to share?
Lawrence Jones: The most challenging part of this job is
being away from my family. So it is necessary to find that delicate
balance. Even when I am not travelling, it occasionally involves
conference calls at odd hours due to the time differences between
Washington and the rest of the world.
Fortunately, I have very family-oriented bosses who are constantly asking about the family and are very keen to emphasize
the importance of making sure the right balance is kept, with
family always coming first and foremost. For example, when I
come home from a long trip I take a few days to recover. This
also allows me to just stay home, and enjoy the blessing of being
a father and a husband.
PUF’s Steve Mitnick: Your father was a real inspiration.
Lawrence Jones: Yes indeed both personally and professionally. For example, whenever we would travel, my father was

Lawrence with engineering students at the BIXPO Conference in Gwangju, South Korea,
November 2016

in many choirs and groups, performed solos before large and
small audiences in different countries, including singing a duet
with my wife at our wedding. I also directed choirs.
I believe that when you sing in or direct a choir, you develop
a kind of listening skill that seeks to find harmony.
I think having a conversation is like singing with another
person. If you can’t reach the point of harmony, then you’re not
communicating. It just becomes noise.
The cultural switch occurs just as it does when I’m singing a
new song. It might be a different language, but music is universal,
and the basics are still there. The notes are the same notes although
the structure may be different.
So that means when singing classical music I have to use a
whole different part of my musical ability than when singing
gospel music. But it’s still music even if the lyrics are in English,
Swedish, French or any other language for that matter. I still
must listen in order to get to harmony! Sometimes all it takes
is just finding that one missing note, or one shared value, or a
common problem, to achieve harmony.
PUF’s Steve Mitnick: What’s another real-life example of this?
Lawrence Jones: It is often the case that I go into new environments, not knowing exactly everything that will happen, how
I will respond, or what the outcomes will be.
For example I recently visited Mexico City. During the first
dinner, exclusively Mexican cuisine was served, and the appetizers included fried grasshopper. At one of the lunches later that
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so ingrained in electricity that even when passing areas with
beautiful forests, he would spot transmission and distribution
lines, or marvel over other electrical connections. He’d say, oh
that’s a very interesting connection. Look at that tower. Why is
it designed like that?
I still remember once when he visited me in Sweden and
we were driving in the countryside covered with snow to visit
a family friend. The conversation was about underground
cabling and how much that would cost in Liberia. For him
electricity was more than just a career, it was an important
part of his life.
One of the greatest inspirational moments from him took place
about three days before he died. He called me into his hospice
room. I sat by his bed side. In spite of his ailing health, he began
to speak with a strong voice and said “Look son, I know you travel
all over the world. But you have to make one promise to me.”
I said, what’s the promise? He said “Whatever you do, you
have to try and see how we can bring electricity to Africa.”
I said, yeah, yeah, yeah, assuming that he was joking. But
he was very serious.
He said, “No, no, no. Lawrence, son, you have to promise
me that. We have to electrify Africa and especially Liberia.” You
see, my father was one of Liberia’s pioneering electrical engineers.
He knew every aspect of the system. I have known no one in
my lifetime that cared so much about and devoted much of his
career to electrifying Liberia.
That conversation with my father in August of 2004 was
more than a decade ago. Reflecting on that day and where we
are today, I am reminded that life is a journey, and most times
you set a goal, you’re on a path but don’t know all the twists and
turns, or the potholes or bridges you’ll encounter. But nature,
fate, and divine providence have interesting ways of placing you
on your ultimate path.
At this juncture in life, it feels like more of the pieces of the
puzzle are coming together that might allow me to contribute to
making my father’s last wish on earth become a reality.
PUF’s Steve Mitnick: And your mother?
Lawrence Jones: Throughout my life, my mother has constantly demonstrated the power of faith which drives positive
thinking and action. In the midst of any adversity, her focus is
always centered on believing that everything is possible if you
try. More importantly, you must never forget your purpose and
mission in life.
My mother’s other influence on me is that one must never
stop learning in life. She also taught us the importance of the
universal golden rule; “Treat others as you would like for them
to treat you.” Together, these are guiding principles she lives by
and I strive to do the same.
PUF’s Steve Mitnick: Congratulations on your recent appointment as Honorary Industry Fellow at the Monash University,

in Australia. What does this entail and will you be relocating
to Melbourne?
Lawrence Jones: Monash University is one of the leading
universities in Australia and is growing in stature worldwide. It is
an honor to be affiliated with Monash’s department of electrical
and computer systems engineering.
No, I will not be relocating to Melbourne. I will serve on
the Monash Energy Materials and Systems Institute Industry
Advisory Board and will try to contribute by providing insights on
how best to deploy innovation in the electricity sector in Australia
and worldwide. An important focus of MEMSI is on solving
global energy challenges through partnerships across the world.
In terms of how this role ties back to my work at EEI, it
certainly provides the opportunities for me to develop a better understanding of the local issues facing EEI international
members in Australia as well
It feels like more as New Zealand.
PUF’s Steve Mitnick: What
of the pieces of
are the similarities and the
the puzzle are
differences between U.S. and
coming together international electric companies
that might allow in terms of critical issues? Based
me to contribute on your work with electric
companies around the globe,
to making my
what are one or two big areas to
father’s last wish watch in the near future?
Lawrence Jones: There is
on earth become
a continuum of similar issues
a reality.
ranging from regulation and
new business models, building smarter energy infrastructure, designing and deploying
innovative customer solutions, integrating renewable energy.
However, how these issues are addressed will depend on a host
of exogenous factors.
For example, utilities in industrialized countries are probably
dealing with how to modernize or replace older systems subject
to legacy regulatory and business models which must also evolve
and adapt. On the other hand, those less developed countries
could be poised to leapfrog to advanced solutions underpinned
by newer value and performance-based rate design principles.
Across the globe everyone is concerned about the industry
transformation as part of the ongoing energy transition. However,
each energy company will have its own transition pathway, and I
don’t believe there is going to be the huge upheaval in the electric
industry that some people have predicted. Electricity is so vital
to our livelihood that if this were to happen, there could be
unintended dire consequences for the broader society.
In this regard, I believe that the transformation in the global
power industry will be a more evolutionary and adaptive process as
(Cont. on page 73)
JANUARY 2017 PUBLIC UTILITIES FORTNIGHTLY 19

1701 FEA2 Jones-r3.indd 19

12/19/16 10:31 AM

EPRI Podcast

Open Road
for Electric
Vehicles

Creating Key Infrastructure
A IMEE MILLS WITH DAN BOWERMASTER, EPRI
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orty-six – that’s the number of electric vehicle models either on the market or in development to
roll into dealers’ lots by 2020. It’s a number and landscape that is changing almost daily, according
to Electric Power Research Institute’s electric transportation program manager Dan Bowermaster.
“What is very exciting in the industry is we are starting to see the rise of the mass market
of two hundred – two hundred-forty mile range cars. In fact, General Motors is building their
Bolt EV as we speak in Detroit,” said Bowermaster. “That’s a two hundred-thirty mile range car that stickers at
about thirty-seven thousand dollars.”
Which leads to a question of how utilities may approach a North American charging infrastructure to support electric vehicles as they become accessible to a larger segment of the population.
The most basic concepts, such as what constitutes refueling,
are being reimagined. Conversations may focus on charging
stations at home rather than gas pumps around the corner, and
charging plazas rather than gas stations. And what about the
cost of charging?
It could mean paying a premium price for faster charging and
a lower price for slower charging.
Ideas such as these are moving from concept to reality. The
three investor-owned utilities in California are each engaged in
pilot programs to consider what a utility-owned, behind-the-meter
infrastructure may look like.
Th is is of particular interest in California, which has a
zero-emission vehicle mandate of one point five million zeroemission vehicles on the road by 2025. The goal of all three
pilot projects is determining how best to support the electric
vehicle market as it grows, but each utility is taking a slightly
different approach.
Bowermaster’s research points to a need for the publicly
available charging stations the pilots are focused on. At the
same time, there is also a lack of available data to say with certainty what combination of charging consumers will require, he
explained. Home, workplace, and public charging stations are
all under discussion.
Home charging and workplace charging may be the most
common. But Bowermaster said public charging is also necessary
to address public safety concerns, to travel long distances, and
to provide access for those who don’t have workplace or home
charging readily available.
Results from the multi-phase pilot projects are expected
to inform infrastructure discussions happening across North
America. Data points of interest will include how often charging
Dan Bowermaster is the Program Manager for Electric Transportation at
the Electric Power Research Institute (EPRI), an independent non-profit
center for public interest energy and environmental research. His program’s research focuses on the development, deployment, and analysis
of plug-in electric vehicles and charging infrastructure and collaborates
heavily with the automotive and technology industries.

stations are used, what people are paying, and ownership models.
But perhaps most important will be the question of
how to meet customer needs
with safe and reliable electricity while also earning a
rate of return on investment.
The California Public
Utilities Commission is paying attention too. “The different
state agencies are heavily involved and heavily coordinating with
each other to help make Governor Brown’s zero-emissions vehicle
mandate and his action plan a reality,” explained Bowermaster.
“They are taking a very strong role in helping enable the
market. No one is claiming, and no one knows right now, what
exactly it’s going to take to support the vehicles.”
But the industry is moving forward. Utilities are putting
infrastructure in the ground today as various stakeholder councils
around the country band together to determine what is needed
when. And how to provide it in the most cost-effective way.
“The cars are coming. And the infrastructure needs to be there
to support them,” Bowermaster said. “Toyota just announced
they’ll have a two hundred mile fully electric crossover by 2020.
2020 used to seem like a really far away date, but it’s only a few
years away. These cars are coming and they’re priced so that the
mass market can afford them.” PUF

‘The cars are
coming. And the
infrastructure
needs to be there
to support them,’
Bowermaster said.

EPRI UNPLUGGED is the podcast series of the Electric Power Research
Institute, featuring twenty minute conversations on a wide range of topics
relevant to EPRI’s R&D portfolio. You can subscribe and find episodes
for download on iTunes.
Listen to the full conversation with Dan Bowermaster on iTunes, and
for details on the utility pilot projects in California. You can also read
more in EPRI’s recently published “Quick Insights: National Deployment
of Electric Vehicle Charging Infrastructure.”
Look for additional podcast summaries in upcoming issues of Public
Utilities Fortnightly.
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UTILITY EXECS’ ROUNDTABLE

The Power
of Innovation

We sat down with five utility execs
who lead their companies on innovation
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he electric utility industry has recognized that its future will look much different from its past.
An environment where disruptive technology establishes opportunity and customer behavior
defines necessity. It drives a fundamental reshaping of how the industry positions itself to meet
these challenges.
To address this market shift, industry executives have begun to communicate internally about
the importance and value of innovation within their companies. Executives have also been tapped to “standup” organizations to enable these companies to adopt the kinds of practices long embedded in industrial and
consumer products companies.
Utility Execs’ Roundtable
Strategy& and Public Utilities Fortnightly recently collaborated
on an Innovation Roundtable in Washington, D.C. at the offices
of the Edison Electric Institute.
The experiences of these senior executives convey insights
attained through the hard work of creating their unique innovation platforms. For other companies just now forging their own
ways to innovate, these insights can accelerate program development. And harness a collective experience that can eliminate false
starts and costly failures.
Meeting the Innovation Challenge
Executives in the electric utilities industry appreciate just how
hard it is to recast a company’s go-to-market philosophy and
business model in a period of uncertain market evolution. But
they know they cannot stand still while their market environment
changes in ways they have never experienced.
The executives acknowledge that the marketplace is evolving
in ways that will challenge their ability to sustain the type
of presence – mind-share or wallet-share – that they historically enjoyed.
Even with this emphasis on innovation within their businesses, the executives know that customers are signaling broader
expectations from them. And these expectations are no different
than those embraced by customers from the many other providers
with which they also engage.
The companies are positioning their innovation platforms to
extend linkages to the customer and enhance customer relationships. These relationships are moving beyond simple service
interfaces, to complex interactions where customers are able to influence – if not control – how energy is used, provisioned and priced.
Building adaptable innovation platforms means that companies need to come at customer challenges differently and change
the focus from why to why not. And companies will now need
to move beyond asking whether to enter a market, to how fast
can we be in the market.

The executives agree that thoughtful
and sustainable innovation platforms
are a table stake for future success.
These platforms will need to be adept
at ideation, technology evaluation,
market deployment, value propositions, enterprise collaboration and
commercialization.
As business complexity increases,
commercial and industrial customers
will seek to exert more control over
energy supply, costs and reliability, and obtain more services to
support this outcome.
Residential customers, on the other hand, will seek more
unique options for themselves. These customers will entertain
simpler, but more valued relationships with their provider – the
incumbent or a new type of entrant – to ensure that their energy
consumption and selection decisions are optimized.
The executives recognize that today’s customers are
availing themselves of new, consumer-friendly technologies
that many in the utility industry do not use or understand.
Herein lies the challenge of bridging demographic gaps
between old brick and mortar companies and the one-click
mentality of a different generation of technology-adaptive consumers.
The companies believe they are building momentum toward
technology adoption through a mix of crowd-based, venture
capital and market-back mechanisms. But these technology
options are only a means to fulfilling other fundamental customer
ends related to comfort, convenience, choice, communication
and collaboration.
All these companies are still at the front end of their innovation
platform development efforts. Yet they know that first steps are
fundamental to the long journey and success will be achieved one
situation and transaction at a time.
– Tom Flaherty, Partner, Strategy&

Rather than
being assetout to our
customers,
it’s now
customerback to us.
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Tom Flaherty: The industry sometimes asks: haven’t we been

innovating all along? Why do you think the industry is so focused
on innovation now?
Bert Valdman, CEO, Optimum Energy (former Chief Strategy
Officer, Edison International): Our stakeholders are pointing

us in that direction. And there’s an incredible technological
opportunity in many areas, from distributed energy resources
to energy efficiency.
For example, the low cost and accessibility of cloud computing is enabling new business models related to when and how
electricity is consumed.
Chris Gould, Senior Vice President – Strategy and Chief
Sustainability Officer, Exelon: The landscape’s been changing

for some time for all the drivers that Bert mentions. But it seems
to be accelerating at an increasing rate.
The trick is figuring out how to pace yourself relative to
that change.
We have a lot of discussion about where do we want to be
leaders? Where do we want to be fast followers? Which makes
sense for our stakeholders and our businesses. Particularly when
we think about proving out some technologies. Where do you
pilot versus go full-scale?
Sasha Weintraub, Senior Vice President – Customer
Solutions, Duke Energy: I remember conversations about how

no one will want to manage their energy. Because, it will take too
much time and not be something people are going to want to do.
Now you’re at a point where it’s being done for you with the
advancement of technology. Whether it’s Alexa or whether it’s
all the other systems that can manage and optimize the things
in your life that matter to you.
Don Clevenger, Senior Vice President – Strategic Planning,
Oncor: As of the end of September, Oncor had six hundred

sixty-five megawatts of distributed energy resources attached to
our system. These resources are behind-the-meter at over nine
thousand facilities.
Ninety-six percent of the DER facilities are solar PV. But
that only makes up fifteen percent of the total DER capacity.
Customers are adding on average about two megawatts of
DER a week. A hundred fifty to two hundred facilities a week.
By 2020, we’re expecting to have, if the trends continue, over
a thousand megawatts of DER capacity on the Oncor system.
The total amount of peak load in Oncor’s service territory
is about twenty-four thousand megawatts right now. So you’re
starting to talk about four to five percent of the peak load being
DER in the future.
Chuck Darville, Senior Vice President – Marketing, Southern
Company: Southern would say we’ve been innovating for a

long time.
Generally, the value of the attributes of our product has been
changing over time. In the past, the customer’s focus was on

affordability and reliability. ‘Clean’ has now become much more
important today than it has been in the past.
Independence, control, convenience are aspects of our product
that we really need to embrace the way our customers have. We’re
now looking at our product differently. How do we offer those
characteristics differently than we have before?
It’s a mind-shift. Rather than being asset-out to our customers,
it’s now customer-back to us.
Tom Flaherty : What has been driving your vision
about innovation?
Chris Gould, Exelon: The initial vision, in the short-run, was
to ‘get in the game.’ To understand these trends and dynamics
more deeply.
To do that meant getting out from the traditional mindset
of ‘asset-out.’
We needed to better talk and engage with stakeholders and
customers themselves. And also talking with the technology
providers out there and those working in places like labs, universities and venture communities.
Sasha Weintraub, Duke Energy: At Duke Energy, our innovation focus has been present for a
A lot of people
long time. There’s just a differwould buy a four- ent focus now. In the past the
focus of our innovation efforts
dollar cup of
was internal, like how we can
coffee, and it’s
operate our power plants more
because they see efficiently or cleaner or the grid
to be more reliable.
value that
we have been evolving
justifies the cost. intoNow,
a different innovation space
with the customer.
Don Clevenger, Oncor: If you look back ten years ago at
the T&D industry in Texas, we were looking to provide the
infrastructure so the market could work after deregulation. We
built thousands of miles of new transmission lines for the new
generation that was being built.
Then we turned to what the customer was going to expect.
The backbone to meet customer expectations was advanced
meters. We installed smart meters at all 3.2 million premises
over a five-year period – a herculean task.
Now our goal is to have the system prepared for whatever the
customer needs. Whether its solar PV or electric vehicle charging,
we are thinking in terms of how the system can be flexible enough
for whatever our customers want.
Chuck Darville, Southern Company: For us at Southern,
we had a three-fold approach for setting up for our vision
for innovation.
One, enhance an innovative culture. We think we’ve been
innovative. But with these new challenges ahead of us, we realized we needed to better tap into all employees. We should have
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thirty thousand employees engaged in helping us address the
opportunities ahead of us.
Two, incubate new products and services. We sell energy. Are
there other things we might be able to offer?
Lastly, can we evolve our business model? We’ve been central
station focused. We make, move and sell energy. Could there be
different models we may be able to employ to ‘go-to-market’ to
our nine million customers?
Bert Valdman, Optimum Energy: In the past, innovation
was often limited to tracking and testing new technologies to
determine whether they could safely be integrated into the utility’s
electric system. And to the extent new technologies were actually
deployed, to ensure there would be economic recovery and no
risk of regulatory disallowance.
Now the focus is determining the commercial viability of new
technologies, often outside of the regulatory context.
But there might be an even bigger underlying theme related to
the role of technology in the electric industry. When the electric
industry was in its nascent state a hundred years ago, technology
was a means of asserting dominion over the environment. Today
technology is being deployed to enable better environmental
stewardship.
Dominion versus stewardship are two fundamentally different
concepts and will impact what innovation looks like in the future.
Tom Flaherty: What do our customers think regarding where
the industry should now focus?
Chris Gould, Exelon: We asked ourselves why customers are
buying things that look uneconomic from a cost perspective.
We called it Project Starbucks. We asked who would buy a
four-dollar cup of coffee? Well, it turns out, the whole world.
A lot of people would buy a four-dollar cup of coffee, and it’s
because they see value that justifies the cost.
We then asked why our energy customers would be any different? Why are we as companies any different than that? And
the answer was, both they and we are not.

We used that lens and applied it to customers and really looked
at our customers in a completely different way.
We employed more of a pure consumer product focus with
direct engagement with customers, just like a product placement company would. Like Disney Merchandise, or any purely
commercial entity.
Bert Valdman, Optimum Energy: For commercial and industrial customers, electricity is viewed as a growing component of
the cost structure. Whether it’s because of visualization tools
or operational excellence initiatives, increasingly customers are
measuring and tracking electricity
We need to
expenditures more closely.
And there’s the view that eleclearn how to
meet customers tric rates will continue to increase
with time. It’s a view that investorwhere they are. owned utilities helped perpetuate by talking about the massive
capital requirements of maintaining and upgrading aging electric
infrastructure and integrating distributed resources. We talked
about investing billions of dollars in capital expenditures that
would result in higher electric rates.
Customers said to themselves, wait, electricity expense will
increase and this is out of my control. How can I assert control?
This naturally leads to a series of initiatives. Shrink load, then
deploy resources independent of the regulated utility.
Sasha Weintraub, Duke Energy: Segmentation of data is
becoming more and more a part of all that we do. It’s how we
market and address the likelihood for people to have interest in
the products we offer. It’s how we plug in other things into our
ecosystem and do it faster.
Tom Flaherty: When we interact with our customers, what’s
surprising about what they’re telling us?
Chuck Darville, Southern Company: We know our large
customers exceptionally well. As you start getting more into commercial and residential, I think our self-awareness is good enough
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Don Clevenger, Chuck Darville, Tom Flaherty

where we admit we don’t know as much as we should know.
For example, we have an e-commerce platform. And we
wonder how do we get people to come to our website?
Others ask, why would you ever want them to go to your
website if you’re already on websites they really like? For us, we
need to learn how to meet customers where they are.
Tom Flaherty: Does contextual commerce apply, i.e., meeting
customers where they are, when they are ready to transact?
Chris Gould, Exelon: We wanted to get to the core of the
residential customer. One thing that I found surprising is the
notion of control.
There is also the notion of the sharing economy. As it relates
to how people think about their energy.
Platforms that are being put in place like Airbnb. A lot of these
early adopters of these technologies have a propensity towards
that notion of the sharing economy.
Chuck Darville, Southern Company: There’s a large
demographic of customers who don’t behave like many of us
at Southern.
We simulated a ‘day-in-the-life’ of the customer who may
not currently look like a typical Southern employee. They wake
up and ask Alexa to give me my news. They use Waze to get to
work. Then they Facebook and meet somebody. Then they Uber
to the restaurant. They pay via Venmo.
If you think about many of us at Southern, many of us would
say, I don’t get it. I don’t use it. Why should I care?
Then we looked at the monthly use of those applications and
social media.
We’re proud of the nine million customers we have direct
contact with. But many of these applications have more customer
contacts than we do.
It’s only going to get bigger if you look at the demographics.
When you look at Waze which has more than 13 million monthly
users, or Pandora which has more than 48 million monthly

Seventy percent
of the energy
decisions in the
home are made by
people less than
four feet tall and
over sixty-five.

users, it is clear that growth
in these areas far exceeds what
utilities imagine.
Bert Valdman, Optimum
Energy: Look at the visibil-

ity that data will give you in
terms of tracking trends and
seeing things. That’s what’s
really new here.
We now have access to so
much more information about what customers do. And we have
tools and technologies to identify patterns and trends across
different customer groups and geographies.
Sasha Weintraub, Duke Energy: If you go where our customers are, and as you start listening to them, you realize there are
different segments that have different wants and needs.
Our demographics are different in Florida than they are in
the Carolinas and in the Midwest.
Yet today, bill inserts are still how many of our customers want
to receive information from us. That’s different than ‘push’ notifications on an app. It reinforces that every customer is different.
Tom Flaherty: Seventy percent of the energy decisions in
the home are made by people less than four feet tall and over
sixty-five. And by 2025, seventy-five percent of our customers
will be digital natives. How do we anticipate that our customer
tomorrow is going to look very different than our customer today?
Sasha Weintraub, Duke Energy: I think the attributes are
changing as to how you’re able to help out a parent that is trying
to be on a budget and control a bill.
How you’re going to help that customer is different than other
customers. When we talk about innovation and engagement,
that’s how we understand what the customer pain points are.
Chuck Darville, Southern Company: We had some stats
that show over ninety percent of sixty-to-eighty year olds want
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to remain in their homes as they age. How do we help people
age-in-place?
It’s very expensive to take an aging parent and put them in
assisted living. Can you divert some of that money for us to
provide services?
We provide safety, convenience and comfort, and we know
what’s going on in the home. We have a connection to nine
million homes where they like us and they have faith in us and
we have built a solid reputation.
Chris Gould, Exelon: You need to be engaged in customer
segmentation in a way that lets you foresee that, and at least keep
pace with it, as you go. Make sure you’re looking at that customer,
at that particular segment, at the millennials, and younger people.
Don Clevenger, Oncor: People want to stay at home, age at
home. They are going to have a higher and higher expectation for
what they need to depend on. They may have health machines
that can never go off.
People get more and more dependent on their electric devices
being on. They don’t ever want to see a flicker in their lights.
So one of the things we’re always looking at is people’s views
on cost and reliability. But, as much as they want their reliability
to be higher, they don’t want to pay for it. Over the next decade
we’re really going to have to figure out, using technology, how

People get
more and more
dependent on
their electric
devices being
on, and don’t
ever want to
see a flicker
in their lights.

to significantly bring down our
reliability metrics without significantly increasing costs.
Tom Flaherty: What are you
doing to facilitate customers making the right kind of economic
decisions, in a way that’s beneficial to them, but also increases the
value to the grid?
Ber t Valdman, Optimum
Energy: Our business serves com-

mercial and industrial customers
who are focused on operational
excellence and economic payback.
An important aspect of operational excellence is situational
awareness. Gathering data on how mechanical systems operate,
analyzing it, and developing better process and practices.
For example, most individuals responsible for managing large,
complex HVAC systems are mainly concerned with maintaining
building comfort – essentially managing to a temperature of
seventy degrees. This is changing.
Low-cost sensors and cloud-enabled software have made it
cheap and easy to maintain comfort and operate HVAC systems
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efficiently using much less electricity and water. Comfort no
longer has to be sacrificed for efficiency.
It’s now very easy to capture the top operational metrics that
every HVAC manager must manage to and track this across
the entire facilities portfolio of an enterprise. Everyone from the
CEO to the regional manager to the local facility engineer can
quickly monitor performance and trends.
The threshold issue evolved from reliability to cost savings to
running your business better.
Tom Flaherty: What did you do to build innovation momentum within your company and move the organization toward
a collective purpose?
Chuck Darville, Southern Company: At Southern, we ran an
internal challenge.
The executives painted a picture and said, here’s what we
envision the future to look like. Then they invited the entire
employee population to argue with us and refine it. Once that
was done, we said, now give us your ideas for what we need to
do today to be successful in that future.
We had about fifty percent participation. A vast majority
of our folks didn’t even have direct internet access, but they
found ways to do it. It was a broad competition and we picked
six winners.
I’ll give our executives a lot of credit, because they set the
example for respecting every idea which was great reinforcement
for the employees. It was really a wonderful experience for us.
Bert Valdman, Optimum Energy: It starts with the vision at
the top. When I worked with Ted Craver at Edison International,
he started many an internal presentation by saying: ‘The electric
utility industry will change more in the next ten years than it
has in the past one hundred.’ Right after saying that, he would
quickly add that we must change as a company to stay relevant
to our customers.
Chris Gould, Exelon: We have very similar experiences at
Exelon, as you can imagine. We conducted visioning experiences
at the top, and engaging people from the bottom up.
You can have both of those and still have challenges in the
middle of the organization in terms of how you get it done. A
lot of what we put an emphasis on was creating cross-company
groups and teams at the middle management level as well.
We have forums where that middle level can help bridge that
gap between the CEO, C-suite vision, and the energy that exists
in the grass roots as a facilitator and an enabler.
Tom Flaherty: All of what you described gets at the future
culture of the organization. How do we shape, build and sustain
that culture?
Sasha Weintraub, Duke Energy: Once you have a place for
people to go, it’s interesting to see the ideas come from all these
different directions.
Someone says, ‘I have an idea.’ But, they don’t know what

to do with it. They’re busy, but they have a place to go and can
hand it off now. That’s a great first step.
Executive engagement and ground-up engagement are really
the key of making sure that everyone is heard with their ideas.
We realized early on, we had to emphasize to the managers that
they had to allow people to fail.
Don Clevenger, Oncor: We’re not an industry that does failure
well. We had to talk internally about rewarding failure even if
the ideas were flawed. Good ideas that turned out to be not so
good were just as valuable as the ideas that turned out to be good.
Only after our employees see that the first goal is innovation,
will they feel free to attempt to implement new ideas.
Bert Valdman, Optimum Energy: We created organizational
structures where people could actively challenge the status quo.
Any type of mechanism that reinforced the dynamic nature of
our business as opposed to affirming existing business practices
was acknowledged and rewarded.
Tom Flaherty: Let me go to the flip side of momentum.
What kind of obstacles did you
run into and how did you move
Some utilities
them out of the way?

have been
burned by big
investments that
didn’t deliver.

Chuck Darville, Southern
Company: I think one of the

bigger challenges to overcome
is history. We hear a lot of, ‘we
tried that ten years ago and it
didn’t work out.’
The past is the past. Don’t be afraid to try again in different circumstances, with different players and different technology. Being
able to step up and say we’re going to try it again and here’s why.
Bert Valdman, Optimum Energy: Once you’ve established
the case for change, then it’s time to get organized and mobilize.
First, the challenge is to get people to think beyond the status
quo, to adopt new approaches and solutions. People are pretty
good at saying: ‘But we’ve always done it this way and it works.’
This is especially the case in the electric utility industry where
safety, reliability, and affordability are the ‘North Stars,’ and
staying with known knowns is the most comfortable route. The
key is to get people to understand that sticking with the status
quo is the riskiest strategy of all in a rapidly changing industry.
Second, it’s to look externally for new approaches and solutions, not just internally. To acknowledge that there might be
external parties who have figured out better ways of doing things.
Third, it’s to develop the skills and experience to collaborate
and build coalitions with outside parties, to be good partners.
Tom Flaherty: What have you learned from talking to other
kinds of competitive companies to create a different lens to look
through for innovation?
Chris Gould, Exelon: This notion of the external engagement addresses the ecosystem that’s been developed. We engage
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with places that do that, bringing them in to show the ‘art of
the possible.’
We’ve joined places like the MIT Energy Initiative,
Northwestern, Argonne Labs. That’s where the bulk of the
technology innovation is taking place.
There are companies out there we were talking about that
focus more on business model innovation, and we’re engaged
with them as well.
Sasha Weintraub, Duke Energy: I have a link to a video on
my favorites. It’s the Apple Think Differently video. It talks
about, ‘here’s to the crazy ones, the ones who think.’ It finishes
by saying, ‘the ones who think they’re crazy enough to change
the world, just might be.’
The story of that is to spend time with people who think
that they can make that big of a difference. We interact a lot
with labs in universities and have relationships with places like
CLT Joules in Charlotte where they’re really trying to bring an
entrepreneurial spirit and change to our industry.
I think it’s healthy to have those relationships to break down
the status quo, to challenge it. Because there are people out there
who think that they can change the world.
Bert Valdman, Optimum Energy: When you run a competitive business, you have to make it easy for customers to buy
your product.
Look how easy it is to buy things on Amazon. One click.
How to work with a utility as an outside party isn’t obvious,
and it sure isn’t easy.
I never appreciated this as much as over the last eighteen
months, now that I’m operating outside of the utility. I’m getting
many calls from emerging company peers asking for help on
matters that range from titles and roles within an electric utility,
to how the business model works, to why there isn’t a greater
push to deploy new technologies.
To me, all this is intuitive because I’ve lived in this industry
for so long. But for anyone not steeped in the industry, electric
utilities are a riddle shrouded in a mystery.
Chuck Darville, Southern Company: We thought we were
collaborative because we got a whole bunch of people like us
together and talked about it. What we found is collaboration
without diversity is really not collaboration.
If you get people who are unencumbered by a hundred years
of inertia, they may not understand ‘why’ things are like they
are, and that may be tremendously valuable.
Don Clevenger, Oncor: One of the things we were pushed
into by our CEO to avoid, was death by a thousand pilots. Our
commission at the time was really struggling with high gas prices
and high rates. They wanted more tools for the consumer.
They thought smart meters were going to be able to give them
that type of tool.
Other utilities were talking about doing advanced meter

pilots. Our CEO said, ‘we’re not going to do pilots. We’re going
to do what the state wants, and install 3.2 million meters over
the next five years.’
We got them installed in five years, and had to do some
software upgrades along the way. It was a great lesson in just
how to get a major change done, like that, without doing ten
years of pilots.
We learned some pretty good lessons from that about innovation. The primary lesson being that when the money is there, the
functionality will come.
Now we are looking for other applications that currently
don’t have the needed functionality. If we can show the vendor
we will spend the money, we believe good vendors will develop
the functionality.
Bert Valdman, Optimum Energy: For an emerging competitive
company promoting new technology and selling into the utility
sector, it all starts with a pilot, and often ends with a pilot, because
death by a thousand pilots is real. Think about how long it takes
to work through a utility’s
We don’t say that’s organization to find the
right sponsors for the pilot,
where innovation
convince them of the merits
happens, because
of the pilot, then scope the
innovation happens pilot, then run the competitive gauntlet to get selected
everywhere.
to participate in the pilot,
then document the pilot
and, then convince regulators of the merits of the pilot. It takes
years, not months.
As a small emerging company, you’re burning cash every single
month funding that pilot, waiting and hoping that the outcome
is a system-wide deployment.
There are hundreds of small businesses that have really interesting technologies and solutions. They just want one thing from
a utility. Buy at scale and help me help you run a better electric
system. Partner with me. Collaborate with me. Take risks with me.
There are a number of utilities now that are providing equity
support. That’s a good first step. But simply funding one or two
equity rounds is not enough. Utilities and utility-backed venture
funds must be ready to hang in there for the duration. And for
technologies that have promise, utilities must be prepared to
take more risk and more aggressively support achieving scale.
Don Clevenger, Oncor: That is a systemic problem with the
industry. It’s not going away soon with the regulatory mechanisms
in place.
Some utilities have been burned by big investments that
didn’t deliver. Therefore, we have to be careful to make prudent
investments in proven technologies with vendors that can stand
behind the product and make them work.
It’s really easy to sit here and talk about the successes. But if
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you’ve gone through one of those failures, and had to deal with
the topic at the board meeting after that, you’re not in a hurry
to do that again. That’s always going to be a risk that utilities
have to deal with.
Tom Flaherty: What would you tell your peers in the industry about what works and what doesn’t that would help other
companies get to where you are now?
Sasha Weintraub, Duke Energy: We’re talking a lot about
failing fast, but challenging the status quo. Having some history
of quick wins is helpful.
It’s important that people who do this full-time know how to
do it. Recognizing that certain skill sets are important to bring
in and then also to disperse. It’s great to have that talent then
spread throughout the company.
Don Clevenger, Oncor: When we provide a platform, we are
more successful than when we try and provide a solution. The
market is almost invariably going to be better at picking out the
solutions. If we provide the platform it seems to work out best for us.
Bert Valdman, Optimum Energy: It’s also about focus. Pick
a business area where you really want to make a difference.
Once you’ve picked this area, go deep, go external, canvass
everyone, whether it’s think tanks, academic institutions, or
emerging companies.
It’s very difficult to do that if you’re spread across too many
areas. You can be much more effective if you’re focused.
Chuck Darville, Southern Company: For us, again, it came
back to collaboration works. We were clear when we set up our
innovation center.
We don’t say that’s where innovation happens, because innovation happens everywhere.
Make sure that when you set a center like this up, people still
feel accountable even if they are not in that group for carrying the
ball forward. We’re accountable for innovation, but we need to
make sure it happens everywhere and everybody’s accountable.
That’s a really important message for us.
Tom Flaherty: How do we define commercialization in the
future time horizon in a meaningful way? Is it within two years
like industrial and consumer companies or a longer time horizon?
Chris Gould, Exelon: We have a partnership with Bloom
Energy. They evolved the business model to a PPA or lease
model versus capital investment. That made the technology more
economic for some segment of the customer base.
Nobody was asking us for a fuel cell because we didn’t sell
them. But, that relationship led to a co-marketing agreement.
Almost real time, we were able to do that.
Digital is another example. We believe that development of
a new technology and making new markets is really where you
need to be. You want to help a customer facing digital technology
choices that could be deployed quickly.
Technology will be the critical differentiator going forward.

We are emphasizing taking a leadership position in making
markets and being on a longer time horizon. We are looking to
create a more traditional product development cycle.
How a utility does that may be through partnerships.
If you’re going to play the role of a short-term deployer forever,
you’re never going to be in the position that you want. You need
to have a mindset that’s longer-term.
You need to be able and willing to invest the resources to figure
out that market. And then develop the right product to take into it.
That’s something relatively new for our industry, but it’s not
at all new in the product development world.
Don Clevenger, Oncor: It about whether you want to be the
market-maker, or whether you want to be the platform.
Airbnb has no interest in building condos and houses. If your
base business is the regulated business, and that doesn’t allow
for a lot of mistakes, then you don’t want to be out there selling
the fax machine.
Companies are going to attack this from different areas. We
want to be that platform.
We must be risk
We have to be on top of
takers – a coalition what needs to ‘plug and
play’ into our platform.
of risk takers.
We’re not going to try
and pick the winners and
losers. We’re going to be the Uber. We don’t care what the guy
drives or where you want to go. We’re just going to have the
platform that allows it all to connect.
Sasha Weintraub, Duke Energy: Don, is the desire to be the
platform driven by the market structure in Texas? Would it be
different if you’re an integrated utility?
Don Clevenger, Oncor: That’s still a debate in the whole
industry. And it creates a different risk profile and business model.
The ones that really make the long-term money are the platforms.
Apple figured this out. They’re trying to sell computers, but
we can have iTunes.
The platform is really where most people win. But it’s a longer
term play.
Bert Valdman, Optimum Energy: Don, you touched on it.
To launch the platform and then commercialize the platform,
we must decide as an industry what relationship we want to
have with risk.
As an industry, we celebrate practicality. But, it’s not good
enough to be practical, we must be pioneering.
As an industry, we also celebrate being great resource managers. But, it’s not enough to be a good resource manager, we must
be resourceful.
And as an industry we celebrate being effective risk managers.
We must be risk takers – a coalition of risk takers.
Until you’ve resolved what that risk relationship is, it’s going
to be very difficult to commercialize a platform.
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What are shareholder expectations? How are these expectations managed so shareholders are willing to accept greater risk?
With that greater risk comes a much different growth profile.
How has the industry executed on this in the past?
The industry’s track record hasn’t been great. How do you
convince shareholders that you’ve acknowledged and assimilated
mistakes of the past and that it will be different this time?
Don Clevenger, Oncor: We need relationships with vendors
that have done the R&D work. If we are going to avoid pilots
and deploy prudent technology, then we need vendors that will
stand behind their products and make sure they work as promised.
Bert Valdman, Optimum Energy: You may take out so much
electric load because you’re managing buildings and homes
more efficiently that, when you install a battery system on a
circuit to balance load, the circuit has too much capacity and
you’ve over-invested.
Chris Gould, Exelon: I agree. You need perspective. We have
such a balance of companies.
The commercial Constellation brand is out there directly
competing in the market. Constellation has those same discussions about the utilities being the platform.
Energy companies are starting to create those unregulated
affiliates in ways that are different than in the past. It’s not the
traditional merchant model.

That type affiliate came out of the deregulation space. More
products and services can compete from that platform out. I
know Edison’s done that. Constellation’s done that.
Sasha Weintraub, Duke Energy: In the late nineties, early
2000s, the internet was just being built out. The value was thought
to be in the infrastructure. Cisco, Juniper Networks, Nortel, were
there and doing the hard work. Still, a tremendous amount of
intellectual knowledge was needed to make everything work.
That’s not necessarily where it turned out that the value
creation lies. It’s on the content side that uses the infrastructure.
Like Netflix, Amazon and so on. Where’s the challenge of the
business opportunity given the risk profile? Being an infrastructure company is very different than being the content provider.
I’m not sure what the analogy is there. The story may be a
parallel with the telecommunications industry – where it was
infrastructure versus content.
The platform is a great example. Do we want to be the platform
that allows ‘plug and play?’ Do we want to be the verticallyintegrated solution for customers? We’ll see how it all plays out. PUF
The next installment of the Innovation Roundtable will focus on how these
companies framed their innovation responses, and leaned on partners
to accelerate their efforts. It will also address how these companies are
approaching building a culture of innovation.
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Ted Koppel:
Right and
Wrong
Electric Sector Cyber Security
BY JONATHAN SCHNEIDER

32 PUBLIC UTILITIES FORTNIGHTLY JANUARY 2017

1701 FEA5 Schneider-r5.indd 32

12/19/16 6:42 PM

XT

ed Koppel earned his place as one of America’s most celebrated journalists with his run as
Nightline’s anchor during the Iranian hostage crisis. Koppel’s turn at Nightline between 1980
and 2005 capped a stellar career, beginning with his years as a Vietnam War correspondent and
continuing through a stint as ABC News bureau chief.
During the Iranian crisis, under the banner “America Held Hostage,” Koppel sold sensational
news to a riveted nation. He fueled a sense of national outrage and powerlessness that helped lead to Jimmy
Carter’s loss of the White House and Ronald Reagan’s presidency.
Koppel’s “Lights Out” is a return to form. The book focuses on America’s cyber vulnerability, and on what he
perceives as the fecklessness of institutions designed to protect us. Opening with a fictionalized account of the
nightmare that would follow a power outage of some weeks or months in a major population center, Koppel’s
aim is to wake us up.
There are good reasons to be concerned, and Koppel deserves credit for raising a serious subject in greater
depth than it is generally covered in the media. But Koppel’s expertise in the area is not deep, he gets some
fundamental things wrong and his gotcha-style journalism elicits ostensible concessions from serious people
who are unwilling to extend a firm security guarantee while grappling with a real challenge.
What Are the Risks?
Though the electric industry has yet to face an outage following
a cyberattack, evidence of the destructive potential mounts, as
does the cost of security. Koppel’s catalogue of cyberattacks over
the past several years is a useful primer.
The record includes the attack associated with the Shamoon
virus disabling thirty thousand Aramco computers in 2012,
reports in 2014 by Mandiant Consulting of widespread hacking
of major U.S. institutions linked to the Chinese military and a
denial of service attack on Jacksonville utility JEA, disabling the
utility’s customer interface.
Utilities also routinely report to the Electric Sector Information
Analysis Center (E-ISAC) and the Department of Homeland
Security (DHS) a large number of ongoing hacking attempts,
though most are thwarted.
And, while not a cyber incident, the physical attack in April
2013 on Pacific Gas & Electric Corporation’s Metcalf electric
transformer substation suggests a level of sophistication among
those targeting electric infrastructure that may presage yet more
threatening activity.
In comments to the Wall Street Journal, former Chairman
of the Federal Energy Regulatory Commission Jon Wellinghoff
commented that the Metcalf incident underscored our vulnerability. The former Chairman went on to say that a FERC study
demonstrated that an attack on nine of the grid’s most critical
substations could black out much of the U.S.
The cyberattack on the Ukrainian electric grid on December
Jonathan Schneider is a partner in the Washington, D.C. office of Stinson
Leonard Street LLP. He published an expanded piece on this topic in the
November, 2016 edition of the Energy Law Journal.

23, 2015, though it occurred
after the release of Koppel’s
book, provides further evidence of the electric grid’s
exposure. The successful
cyberattack, attributed to
Russian security forces, on
the Ukrainian regional electricity distribution company
plunged approximately two
hundred twenty-five thousand customers into darkness.
Ser vice was restored
within some hours. But the attack underscored the destructive
potential of a cyberattack on the electric grid and highlighted
points of vulnerability. As reported by DHS, E-ISAC and SANS
Industrial Control System, hackers gained access to the Ukrainian
utility’s industry control system network and its Supervisory
Control and Data Acquisition system, enabling them to shut the
system down remotely. Access to the Ukrainian utility’s control
systems was gained through spear phishing, the use of malware
and the manipulation of Microsoft Office documents to harvest
credentials enabling remote access to the ICS network.
In other sectors of the economy, reports of major cyber intrusions and data theft have become distressingly routine. These
range from the 2014 hack of Sony Pictures, widely attributed to
North Korea and causing major business embarrassment, to those
with a more commercial purpose, such as the massive hack of J.P.
Morgan that is now the subject of a criminal indictment in New
York. The indictment alleges a widespread profitable conspiracy
involving stock manipulation and credit card fraud. These risks

Koppel deserves
credit for raising a
serious subject in
greater depth than
it is generally
covered in the
media. But his
expertise in the
area is not deep.
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are real, and no serious policy-maker or electric industry executive
would say otherwise.

How Effective Are Our Defenses?
Koppel dismisses altogether the efforts of the electric industry, the
North American Reliability Council and FERC. He comments
that we have failed collectively even “to consider the possibility
of a cyberattack against the grid.”
According to Koppel, NERC is captive to the electric industry,
and the industry itself is thoroughly compromised. “No one has
a greater interest in protecting the security of the electric power
industry than the industry itself,” says Koppel, “if only cost were
not a factor and profit were not an essential ingredient of staying
in business.” He goes on to say that, “The only institution with
real power to decide how the power industry is protected is the
power industry.”
Koppel recognizes the existence of mandatory NERC standards. But he says, “The industry continues to have the last word
on which of the regulations put forward for the governance of its
conduct it is prepared to accept.” He quotes as a fact the charge
of one congressman that: “Nobody’s in charge there, nobody
has responsibility. One would think that FERC could direct and
require more cybersecurity be employed by owners and operators
of the electric grid. They do not.”
This is wrong. The Federal Power Act provides that FERC
could only have certified NERC as the Nation’s Electric Reliability
Organization based on a finding that NERC would operate
under rules assuring its independence from “users and owners
and operators of the bulk-power system.” FERC so found.
As well, NERC itself, not the industry, is charged under
Federal Power Act section 215(d)(1) with the responsibility of

developing reliability standards, including those governing
cyber threats. NERC’s rules provide for an industry-engaged
stakeholder process in order to assist in the development of
standards. However, the ultimate responsibility for filing and
supporting the standards lies with NERC, and the standards
are subject to FERC’s approval.
Further, and directly contrary to Koppel’s contention, Federal
Power Act section 215(d)(5) authorizes FERC “to order the Electric
Reliability Organization to submit to the Commission a proposed
reliability standard or a modification … that addresses a specific
matter if the Commission considers such a new or modified
reliability standard appropriate to carry out this section.” Under
this authority, FERC has directed the development of several high
profile standards, including measures that utilities must take to
ensure the physical security of critical assets such as substations
(in response to the Metcalf incident) and those addressed to
vulnerability posed by
entities in the utility
NERC itself, not the
supply chain.
industry, is charged
I n a dd it ion, at
under the Federal
FERC ’s direction,
NERC’s rules of proPower Act with the
cedure were revised in
responsibility of
order to ensure that the
developing reliability industry stakeholders
standards, including
couldn’t block its development of standards
those governing
responsive to a FERC
cyber threats.
directive. As well, its
enforcement regime is
completely independent of electric industry stakeholders and subject to FERC oversight under Federal Policy Act section 215(e)(2).
And finally, FERC has independent prosecutorial authority
to enforce NERC standards under the Federal Power Act section
215(e)(3). These provisions thoroughly contradict Koppel’s contention that the electric industry is the final arbiter of cybersecurity
standards and enforcement.
The list of vulnerabilities to which Koppel says the industry,
NERC, and FERC have failed to respond include the failure
to airgap operating systems, the risks of decentralized generation ownership, networked exposure created by large Regional
Transmission Organizations, the failure to establish an adequate
information sharing network and the failure to apply cyber
standards to utility distribution networks.
Koppel is not wrong to highlight these areas of concern, but
he shortchanges the efforts undertaken by the electric industry,
NERC, and FERC to grapple with known risks.
As to the use of air gaps, Koppel says, “In theory, the administrative network is ‘air-gapped’ from the operational side of each
power company, meaning that there is no physical connection
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between the two. Power companies insist that these two networks Operators. Of the proliferation of independent power production,
are absolutely separate and not connected.”
Koppel says, “Deregulation of the power industry has created a
Koppel reports that, “In practice, air-gapped systems are system with more vulnerable points of entry than ever existed
compromised by the use of thumb drives and laptops.”
previously.” He says further, “Because the system’s maintenance
In fact, control systems such as Supervisory Control and Data and protection reside in so many different hands, and because its
Acquisition are generally isolated from utility business systems. complexity has made each player more dependent on computerAnd while Koppel is right in saying that thumb drives and laptops ized control systems, the grid is also more vulnerable than it
(transient devices) can open additional attack vectors, he does used to be. New forms of interconnections between and among
not reveal that in November of 2013, FERC ordered NERC firms create new pathways through which malicious cyberattacks
to develop and implement mandatory security protections for may travel.”
transient devices.
Yet, Koppel fails to acknowledge that those independent power
Further, FERC launched in July of 2016 a Notice of Inquiry producers that are defined as part of the Bulk Electric System and
in Docket No. RM16-18 into the potential for standards that controlling BES Cyber Assets are governed by mandatory NERC
would further isolate electrical control systems, and NERC Critical Infrastructure Protection Standards. While it is true that
is studying the issue. But there are
serious operational concerns and
reliability implications associated
Hackers gained access
with full operational isolation. These
to the Ukrainian
include the loss of remote operational
utility’s ICS network
capability routinely employed in emergency situations. As NERC put it,
and its SCADA system,
FERC must weigh the operational
enabling them to shut
impact of complete isolation against
the system down
its benefits. Says NERC: “Mandating
complete internet isolation for BES
remotely.
Cyber Systems in Control Centers
performing transmission operator
– Jonathan Schneider
functions may not be feasible, as it
could impact, among other things,
data exchange, remote access, patch management, and transmis- the proliferation of generation owners diffuses responsibility for
sion scheduling capabilities.”
cybersecurity management, there is no evidence that independent
No doubt, this is an area that warrants further study, and power producers take their responsibilities any less seriously than
perhaps additional protective protocols. FERC’s Notice of Inquiry do traditional utilities.
was substantially motivated by the DHS Security alert following
As for Regional Transmission Organization networks linking
the Ukrainian grid attack recommending the isolation of utility regional power grids, Koppel implies that the structure is more
control systems from the Internet. It is true, as Koppel observes, vulnerable than were traditional utilities. He asserts that the
that reliance on the Internet has created an area of vulnerability regional balancing process “creates a dangerous point of vulnerwith which the electric industry must grapple. Recent reports of ability,” and goes on to say that, “If someone were to hack into
Denial of Service attacks disabling Internet operations through a Regional Transmission Organization or Independent System
the manipulation of Internet-facing appliances highlight this Operator and deliberately overload the lines, the impact would
vulnerability. But it is also true that a great deal of the efficiency be swift and physical.”
one expects from the electric grid – and certainly the industry’s
But here again, Koppel does not mention the applicability of
ability to establish the interactive smart grid of the future -- the comprehensive suite of Critical Infrastructure Standards for
depends on use of the Internet.
which Regional Transmission Organizations, as transmission
As the industry, FERC, policymakers, and stakeholders grapple operators of the grid, are responsible.
with this new environment and its security implications, Koppel’s
Koppel correctly identifies information sharing between indusoverheated rhetoric does not seem helpful.
try entities and government agencies as one of the key elements
Much the same can be said of his discussion of the implica- of a strong defense. But he goes on, incorrectly, to minimize the
tions of the competitive environment for power supply and the efforts that are being undertaken, even if they can be improved.
administration of organized markets by Regional Transmission Commenting on the electric industry’s long-standing complaint
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that government agencies have been less forthcoming than they
could be in sharing cyber threat information in their possession,
Koppel turns the table with this:
“For any sort of cyber defense system to efficiently protect the
electric power industry, information sharing has to be a two-way
street. Corporations will have to get over their privacy and liability
concerns and give government agencies the security data those
agencies say they need in order to be effective. The military and
intelligence agencies in turn need to make information relating
to cyber threats available in real time, setting aside worries about
jeopardizing sources and methods.”
Yet, Koppel ignores the fact that the electric industry’s primary resource for sharing information of cyber threats - with
the government’s encouragement - is the E-ISAC. The E-ISAC
is administered by NERC and operated in coordination with
the Electric Sector Coordinating Council and the Department
of Energy. It was chartered to facilitate sharing of information
regarding physical and cyber threats, vulnerabilities, incidents
and potential protective measures. It serves as the primary security
communications channel for the electricity sector, coordinating
communications by and between member companies, sharing
campaign analysis and incident data from private and public
entities. And it coordinates event and threat analysis with the
Department of Defense, FERC and Department of Homeland
Security. The E-ISAC was launched following the issuance of
Presidential Decision Directive 63 (PPD-63), along with nearly
a dozen other ISACs operating critical infrastructure in other
sectors of the economy. The E-ISAC is among the most robust
and effective of these organizations and the electric industry’s
vehicle of choice for information sharing.
There is no support for Koppel’s charge that electric industry
concerns over privacy stand in the way of robust information
sharing, certainly with the Center. Although privacy concerns
permeate the cybersecurity area, the focus of these concerns
lies principally with unprotected access to personal data by
the government and data breaches by hackers for commercial
or other reasons. Information regarding the vulnerability of
electric industry industrial control systems does not involve those
sensitivities, and this author is unaware of any privacy-related
obstacle to sharing of threat information with the E-ISAC or
other government agencies.
Moreover, shortly after publication of Koppel’s book, Congress
passed the Cybersecurity Information Sharing Act of 2015.
Sections 105 and 106 of the Act direct the establishment of
procedures for sharing cyber threat indicators and defensive
measures with DHS and relieve any entities doing so from any
associated liability. Privacy and liability concerns that animated this
protection were voiced largely by entities outside the electric sector.
Under this new authority, DHS is implementing new protocols
for receiving, processing and further sharing this information.

Whether the Act and the associated Department processing
center ultimately serve as a useful supplement for the Center
remains to be seen. There is value in information sharing across
industrial sectors, and DHS may ultimately play a valuable role
in this respect. Regardless, the statute expressly indicates that it
does not preempt existing sharing programs, such as the E-ISAC.

Are We Secure?
No responsible electric industry executive or government official
would provide blanket assurance that the electric grid is secure
from cyber attack. The threats are too varied and mutable, and
the list of potential adversaries too long, for any such assurance
to be credible.
So, it is unsurprising that Koppel elicits from high-ranking
electric industry officials the concession that grid security is not
guaranteed. From an unnamed senior utility executive who
chairs the Electricity Sub-Sector
No responsible
Coordinating Council, Koppel
electric industry secures the statement that, “I
don’t mean to convey a hundred
executive or
percent confidence.”
government
Edison Electric Institute’s
Scott Aaronson (the National
official would
Security Director), is quoted as
provide blanket
saying that he has been “conassurance that
ditioned to say that nothing
the electric grid is impossible.” Still, Aaronson
says, reflecting the views of
is secure from
many in the electric industry
cyber attack.
that, “Taking down the grid is
not nearly as simple as I think
some people who may have services they’d like to sell would
have people believe.”
Koppel elicits more alarming statements from a parade of
former government officials, many now in the security consulting
business. Former Major General Brett Williams, once director
of operations for U.S. Cyber Command, is quoted as saying,
“Obviously, we can’t defend against everything, but right now
we’re vulnerable to almost everything.”
Richard A. Clarke was once National Coordinator for Security
Infrastructure Protection and Counterterrorism in the Clinton
and second Bush Administrations. He is now head of Good
Harbor Security Risk Management in Washington, D.C. He
claims that the footprint managed by Regional Transmission
Organizations exposes the grid to extensive new vulnerability.
Retired General Keith Alexander, former Director of the
National Security Agency and now head of IronNet Cybersecurity,
is quoted at some length. He describes the vulnerability to which
smaller, ostensibly less sophisticated utilities, expose the grid if
they are “brought down in the right order.”
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And Janet Napolitano, once President Obama’s head of the
Department of Homeland Security, asked by Koppel what she
thinks the chances are that a nation-state actor could knock out
one of our power grids, replied, “Very high – eighty percent,
ninety percent. You know, very, very high.”
Koppel adds to the drama by exploring the implications
of long-term, widespread, power outages. The picture is not
pretty. Koppel reports that the amount of planning by civil
authorities, most prominently the Federal Energy Management
Administration, for a contingency of this nature is substantially
less extensive than one might think.
He further reports on disagreement among senior managers
within FEMA on whether plans for evacuation of major population centers in these circumstances are needed. He says there
are no plans in place for food supplies over an extended period.
Koppel summarizes the situation this way:
“There are emergency preparedness plans in place for earthquakes and hurricanes, heat waves and ice storms. There are plans
for power outages of a few days, affecting as many as several million people. But if a highly populated area was without electricity
for a period of months or even weeks, there is no master plan for
the civilian population.”
So, how worried should we be? The answer is “reasonably.”
Speaking for the industry, Aaronson and Koppel’s unnamed
Chair of the Coordinating Council are right to pull up short of
guaranteeing security. But while Koppel takes this as a concession,
it instead seems to be a realistic acknowledgment of the rapidly
evolving nature of cyber threats and the multiplicity of actors
who may wish us harm.
To the latter point, Koppel says, “We literally have no count
of how many groups or even individuals are capable of launching
truly damaging attacks on our electric power grids - some, perhaps
even most of them, uninhibited by the threat of retaliation.”
This is true, but as with a good deal of Koppel’s book, it sounds
threatening without being helpful.

Solutions
Koppel offers a short list of solutions. On a technical level,
he touts the work of former General Keith Alexander, whose
IronNet Cybersecurity group is promoting a universal monitoring
program. Alexander describes it as a sort of ADT security system
capable of monitoring utility systems for cyber intrusions and
reporting them to enforcement authorities.
It is hard to know how effective a program this may be,
though it does not appear to be novel. System monitoring and
detection have long been understood to be basic building blocks
of a cybersecurity program.
Turning his attention to the governmental institutions involved
in cybersecurity protection, Koppel pans DHS’s expertise and
authority, commenting that it has “neither the capacity to defend

our infrastructure nor the wherewithal with which to retaliate.”
Instead, he recommends that we involve the National Security
Agency and the Department of Defense. Koppel quotes retired
General David Petraeus as saying that the National Security
Agency is “far and away the most competent, capable, bestin-world entity in terms of cybersecurity and analysis.” The
Department of Defense has similar technical capability, along
with the wherewithal to launch counterattacks. Only the Defense
Department, Koppel notes, currently has the capability of managing the impact of a massive and long-term blackout on major
population centers.
Koppel is certainly right that it is a mistake for us not to
marshal our best and most effective resources in defense of
the electric grid. The electric
industry has good reason to resist
Koppel adds to
extending operational authority
the drama by
to national security institutions.
exploring the
Neither the National Security
implications of
Agency nor the Department
of Defense has the expertise to
long-term,
manage the grid, while our longwidespread,
standing reluctance to intermesh
power outages. civilian and military institutions
is an important element of our
The picture is
democratic tradition. However,
not pretty.
it is also true that it would be a
mistake for us not to capitalize
on expertise wherever available. There is no denying that the
security of the grid has national security implications. Koppel’s
call for more coordination in this respect seems well put.

Does Koppel Help?
To the extent that Lights Out contributes to a thoughtful discussion of the electric grid’s vulnerability, it will serve a useful
function. Knowing that this vulnerability is real may trigger a
productive discussion regarding national preparedness and the
importance of providing a physical safety net for U.S. citizens
and residents in the event of a long-term outage.
Our physical security is among the government’s fundamental
responsibilities. If Koppel is correct that preparedness is wanting,
that deficit should be corrected. And Koppel’s pitch for better
coordination between the security arms of the U.S. government
(National Security Agency and Department of Defense) is
well placed.
What is not helpful is Koppel’s inaccurate representation
of the machinery already in place to address cyber threats.
Koppel’s notion that the electric industry is beholden to no one
in the manner in which the grid is protected is wrong, as is the
implication that measures now being taken are grossly out of
step with known risks. PUF
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Renewable Portfolio
Standards:

Changing
the Industry
Updates and Forecast for 2017
BY BRIAN NESE AND A LLISON POST H ARRIS
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enewable portfolio standards have been prevalent in the United States for several decades and have
played a major role in the successful deployment of renewable energy across the nation.
Since 1983, when Iowa implemented the first standards, environmental and human health
concerns have driven legislatures in twenty-nine states1 to enact the standards.
Those states have committed to enforceable renewable energy policies that discourage
non-compliance through various forms of monetary disincentives. Eight other states2 have adopted renewable
portfolio goals and objectives that lack the mandatory nature of the standards, but signal each state’s desire to
incorporate renewable energy sources in its energy portfolio.
In a genuine demonstration of the states acting as laboratories for policy and innovation, each state has
independently set different benchmarks and has implemented its unique portfolio standards.
Some states’ standards only apply to certain energy supplier types (such as investor-owned utilities versus cooperatives),
while other states set different standards for different types of
energy suppliers.
Some states vary the time frame for accomplishing their
renewable portfolio standards requirements. Some states cap the
amount utilities must spend on renewable energy in relation to
conventionally produced energy.
The energy sources that qualify as renewable resources vary
across the states, with such qualifications often reflecting the fuel
sources that occur in abundance in a state. Examples include
wind energy in Kansas, swine waste in North Carolina, coal mine
methane in Pennsylvania, ocean-generated energy in Maryland
and solar energy in California.
State regulatory agencies typically implement or oversee the
implementation of these policies. This iterative, state-by-state
process has allowed states to customize their standards to their
jurisdictions and the later adopters to learn from the experiences
of the early adopters.
Many of the early adopters have refined their policies significantly since adoption. Since the year 2000, these changes have
collectively driven over fifty percent of the renewable energy
growth in the United States: state standards, reduced cost of
renewable technologies, the Clean Power Plan, and federal tax
incentives. Also important are state and local policies that encourage renewable energy, such as net metering payments and rebates
on the costs of certain equipment.
State-level renewable portfolio standards have largely been successful in achieving the goal of increasing deployment of renewable energy generation. According to the Solar Energy Industries
Association, the top ten solar states3 have all enacted standards.
Brian Nese co-leads the Stoel Rives energy team and is a partner in
the Energy Development group and the Renewable and Thermal Energy
Initiatives. Allison Post Harris advises energy companies on transactions related to the siting, acquisition, land use, financing, development,
operation and disposition of power production and transmission facilities.

In addition to increasing renewable
energy generation in states that have
adopted these standards, the
renewable portfolio standards have
driven renewable energy development
in states without them.
With a few exceptions, many states met their renewable
portfolio objectives in recent years. The majority of states that
have met these requirements have also surpassed their solar and
distributed generation goals.
In California, the investor-owned utilities met the requirements of the thirty-three percent renewable portfolio standards
ahead of schedule. That prompted the state legislature to increase
the standards to fifty percent, and now generation from netmetered photovoltaic energy has far exceeded the requirement.
In addition to increasing renewable energy generation in
states that have adopted these standards, the renewable portfolio
standards have driven renewable energy development in states
without them. That’s because renewable energy generated in
non-standards states is often transmitted across state lines to
states with the standards.
Thirteen of the twenty-one states without renewable portfolio
standards have renewable power production facilities that supply energy to other states with the standards. Specifically, ten
percent of new renewable energy production in states without
the standards has been built to serve the standards demand in
nearby states.
For example, North Dakota4 and Wyoming do not have
renewable portfolio standards. However, those states have produced between one thousand and five thousand megawatts of
additional renewable energy for sale in other states that have
the standards.
Likewise, power producers in Texas have exceeded their wind
power generation requirements and have sold much of their
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surplus to consumers in neighboring states with the standards.
When considered all together, states with the standards
have succeeded in meeting approximately ninety-five percent of
their benchmarks, indicating that these state-level policies have
successfully encouraged renewable energy use and development.
The U.S. now has more qualifying renewable power generation
sources than it needs to meet the existing standards.
To date, the renewable portfolio standards story in the U.S.
is one of great success. Recent trends, however, indicate that the
standards will continue to be scrutinized.

of the state’s electricity to be generated by renewable sources by
2030. This legislation took effect in January 2016.
In September 2016, Governor Brown signed into law four new
bills that will promote California’s achievement of its standards.
This new legislation authorizes the California Public Utilities
Commission to (1) establish an independent panel comprised of
electrical systems experts to resolve interconnection fee disputes,
(2) double the Self-Generation Incentive Program budget for
the succeeding three years, (3) evaluate the manner in which
long-duration storage could be used to integrate energy from
renewable sources into the grid, and (4) prioritize energy storage
Recent RPS Changes
projects for public-sector and low-income energy customers. The
Over the past two years, the standards have been an ever-evolving law requiring the Commission to prioritize energy storage projects
landscape across the country, reflecting different policy priorities also requires investor-owned utilities to each deploy as much as
and political realities in the different states. In 2015, legislatures five hundred megawatts of additional storage capacity with no
across the U.S. introduced a hundred thirty-nine bills related more than one hundred twenty-five megawatts behind the meter.
to the standards.
This first-of-its-kind renewable portfolio standard for energy
Only fourteen of those bills became law. The adopted legisla- storage was an outgrowth of the vast success of the California
tion included Vermont’s creation of its standards. It also included standards for renewable energy. The large amounts of renewable
Hawaii’s new commitment to supply all of its energy from energy that have come online in California have caused grid
renewable sources by 2045.
stability issues necessitating deployment of battery storage.
It included California’s increased requirement that fifty percent California’s experience may foreshadow future developments in
of its energy be produced from renewable sources by 2030. And other states with these standards.
Kansas’s rollback of its standards to replace them with voluntary
Colorado: Colorado’s renewable portfolio standards for 2020
goals. It also included West Virginia’s repeal of its requirement and beyond require investor-owned utilities to cause thirty percent
that the state obtain twenty-five percent of its electrical power of the energy supplied for retail electricity sales to be generated by
from renewable or advanced energy sources.
eligible renewable energy sources. In addition, electric cooperatives
that serve at least a hundred thousand
meters must cause twenty percent of
the energy supplied for retail electricity
New York’s Reforming the
sales to be generated by eligible renewEnergy Vision implements
able energy sources.
On November 9, 2016, the
the Clean Energy Standard,
Colorado Public Utilities Commission
resulting in yet another
approved a settlement agreement
remarkably collaborative
between Xcel Energy and twenty-two
of twenty-six interveners related to Xcel
effort between competing
Energy’s acquisition and delivery of
stakeholders.
renewable energy.
The settlement allows Xcel Energy
– Brian Nese
to implement a three-year pilot program to experiment with time-of-use
The direction created by the myriad false starts in 2015 and rates for residential net metering customers whereby customers
2016 will ripen in 2017 and beyond, at least in those states with in the program will be charged higher rates during higher energy
existing standards. We will see more renewable portfolio standards demand times.
revisions in upcoming years.
The Commission will at a later date determine whether to
A brief review of selected standards activity from 2016 may allow Xcel Energy to transition all of its residential net meterbe predictive of things to come in 2017.
ing customers to a time-of-use billing system. The Xcel Energy
California: California’s legislature expanded and extended settlement agreement also contains provisions that increase Xcel
its renewable portfolio standards in 2015 to require fifty percent Energy’s current renewable power production requirements.
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These provisions include Xcel Energy’s agreement to col- collaborative effort between competing stakeholders.
laborate with the Colorado Energy Office to develop a rooftop
Oregon: In 2016, Oregon’s legislature updated, expanded and
solar program. The program will have both a community solar extended its existing renewable portfolio standards. The newly
component and an on-site solar component.
adopted standards require both of Oregon’s investor-owned
These provisions could increase the current amount of solar utilities to phase out coal generation by 2035 and require fifty
production capacity from community solar and commercial gen- percent of the total retail electric load to be generated by reneweration. It will add a hundred seventeen megawatts of community able sources by 2040.
solar gardens, two hundred twenty-five megawatts of rooftop solar
The definition of qualifying electricity now includes electricity
and sixty megawatts of power generated by industrial waste heat. generated from municipal solid waste combustion in facilities
The Colorado experience is demonstrative of the inherent that began operating before January 1, 1995. It also includes
tensions between utilities and renewable power developers that biomass facilities in Oregon that began operating before January
underlie the renewable portfolio standards debate. Hopefully, 1, 1995. And it includes qualifying facilities under the Public
the cooperative resolution reached in Colorado is a sign of future Utility Regulatory Policies Act.
cooperation between the stakeholders.
New York: New York’s standards
expired on February 29, 2016. Prior
North Carolina exemplifies the
to expiration, Governor Cuomo issued
success of the standards; its
an executive order directing the New
York Public Service Commission to
net electricity generated by
establish a new standard.
utility-scale renewable energy
Consequently, on August 1,
production facilities increased
2016, the New York Public Service
Commission adopted a Clean Energy
by sixty-four percent within
Standard for New York. Previously,
the preceding year.
New York employed a central procurement approach to achieve its stan– Allison Post Harris
dards instead of requiring individual
power providers to source a certain
percentage of their energy from renewable sources.
Renewable energy certificates earned from this electricity
Public utilities in New York imposed a surcharge on customers’ may be used immediately or banked, at the utility’s discretion.
bills and transferred those funds to the New York State Energy Since January 1, 2016, however, most certificates can only be
Research and Development Authority. That agency entered into banked for compliance for five years after the compliance year
contracts with energy producers that incentivized renewable in which they are issued.
energy production by those producers.
Exceptions to this rule include one for consumer-owned utiliNew York’s Clean Energy Standard requires 26.31 percent ties, which may bank the certificates indefinitely as long as they
of the energy supplied in the state to be derived from renew- are ultimately used to comply with energy standards in the future.
able sources by 2017, 30.54 percent by 2021 and 50 percent
Another exception applies to renewable energy certificates
by 2030.
obtained by any energy producer before January 1, 2016 that
To achieve this goal, the state will continue funding hydro- are subject to the consumer-owned utility banking rule. The
power and other renewable energy production projects initiated new law also tasks the Oregon Public Utility Commission with
under its renewable portfolio standards. It will also create market creating a community solar program.
incentives to promote renewable energy generation and purchase.
Rhode Island: Rhode Island’s legislature extended the state
New York will reduce the soft costs of and streamline the inter- renewable portfolio standards timeline to 2035, and increased
connection and siting process for renewable energy development, the standards to be met in years 2019 through 2035 from 14.5
and create a green energy certification program for consumers. percent by 2019 to 40 percent by 2035.
The Standard will also impose obligations on load serving
Under Rhode Island’s prior standards, the Rhode Island
entities to incentivize renewable energy credits.
Public Utility Commission had the right to delay by one year
The New York Public Service Commission initiated the any scheduled annual standards increase if it determines that
Reforming the Energy Vision proceeding to implement the there is an inadequate supply of renewable energy.
Clean Energy Standard, resulting in yet another remarkably
Under this modified standard, the Rhode Island Public
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Utility Commission has the authority to delay any such increases
indefinitely until such time that the commission determines
that the supplies are adequate to achieve the purposes of Rhode
Island’s portfolio standards.
Solar-specific incentives such as distributed generation and
community solar projects were also included in the standards.

Conclusions and Predictions
The most current data available indicates the renewable portfolio standards are achieving their objectives of stimulating
deployment of renewable generation. Electric power production
statistics indicate that in all states with the standards, except
Wisconsin and Michigan, the amount of net generation from
renewable sources increased between September 2015 and
September 2016.
North Carolina exemplifies the success of the standards;
its net electricity generated by utility- scale renewable energy
production facilities increased by sixty-four percent within the
preceding year. In most states without these standards or goals,
this net generation amount decreased.
Further, in most states surrounded on three sides by states
with the standards, the amount of net generation from renewable
sources increased between September 2015 and September 2016,
even when those states had no standards or goals.
For example, Nebraska has not implemented the standards
or goals, but the net electricity generated by utility scale renewable energy production facilities within Nebraska, excluding
hydroelectric power, increased by 13.8 percent between September
2015 and September 2016.
Likewise, in Utah and Indiana, the net electricity generated
by utility scale renewable energy production facilities increased
by 81.9 percent and 19.7 percent respectively.
The Trump administration’s expressed conservative stance on
existing environmental regulations and energy development could
dampen the spread of renewable portfolio standards legislation

to states that have not already adopted goals or standards.
Variations among the states in the types of renewable energy
programs are also likely to persist, since the federal government is
less likely to pursue the Clean Power Plan or implement national
portfolio standards.
Politics aside, the vast majority of renewable energy legislation
proposed in 2015 and 2016 was not implemented.
Regardless of any changes to federal energy policy that may
occur during the next presidential administration, this uptick in
the number of standards legislation proposals over the preceding
years is a signal. We may continue to see an increase in renewable
energy policies or programs, or changes to existing programs,
in those states where proposed changes failed to emerge from
committee deliberations.
In states that favor renewable energy, we expect further
expansion of standards with an emphasis on energy storage and
community solar. Hopefully, the next states that tackle standards
issues will model their proceedings on the collaborative process
exhibited in New York.
In other states that oppose the further expansion of renewables
in favor of traditional power generation, renewable portfolio
standards may be under further assault in 2017. PUF
The full version of this article, including footnotes, appears at
www.fortnightly.com.

Endnotes:
1. Washington, Oregon, California, Nevada, Arizona, Montana, New
Mexico, Colorado, Texas, Minnesota, Iowa, Missouri, Wisconsin, Illinois,
Michigan, Ohio, North Carolina, Maryland, Delaware, Pennsylvania,
New York, New Jersey, Connecticut, Rhode Island, Massachusetts,
Vermont, New Hampshire, Maine and Hawaii.
2. Utah, North Dakota, South Dakota, Kansas, Oklahoma, Indiana, South
Carolina and Virginia.
3. California, Arizona, North Carolina, New Jersey, Nevada, Massachusetts,
New York, Hawaii, Colorado and Texas.
4. North Dakota has renewable energy goals but not renewable portfolio standards.

WHY PUBLIC UTILITY COURSES SHOULD BE GIVEN IN OUR SCHOOLS
Undoubtedly, the public utilities and their problems have
been generally misunderstood, due to a lack of understanding
by the public that has come into contact with the many
companies. As to general courses in the fundamental
principles of public utilities they can be justified in our
undergraduate curriculum because practically every person
is affected by services, rates, and general operation of the
public service companies. Whether it be contact through
sending messages, shipping, riding, use of light, power or
heat, or by employment in a public service company, most

of us are constantly affected in some way...
We now come to a consideration of the place of public
utility instruction in the field of secondary education...
Consideration of the subjects can be embraced in the general
economics, civics, and kindred courses. One suggestion as to
how to challenge the students to delve further into the field
would be to have special project work on the part of some
students who would present their findings to the class.
– Why Public Utility Courses Should Be Given in Our Schools,
by David F. Owens, Public Utilities Fortnightly, October 18, 1928
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Interest
Rates
After the
Election
What They Mean for Public Utility Returns
BY KURT STRUNK AND WALTER HOPKINS
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XI

n the week following the presidential election, bond yields rose substantially, signalling the
potential reversal of a downward trend in yields that began nearly thirty years ago. Despite this
initial move, uncertainty remains as to whether long-term yields will revert to historic averages.
Policy interventions by central banks may continue to suppress yields, leading to low or
negative rates. The path of interest rates will affect how regulators view the fair level of return
for investors who commit their capital to utilities that provide essential services to the public.
Steve Bannon, chief strategist for the Trump White House, signalled the administration’s intent to take advantage of low borrowing costs. In a recent interview, he argues, “I’m the guy pushing a trillion-dollar infrastructure
plan. With negative interest rates throughout the world, it’s the greatest opportunity to rebuild everything.”
With this view, it appears that the administration does not expect rates to rise significantly, despite the bond
market’s initial reaction to the Trump presidency. However, the fiscal spending anticipated by the new administration will naturally pressure rates upwards and may not be practicable without further central bank bond
purchases and interest rate suppression. Those are actions Mr. Trump spoke out against as a candidate.
Even with central bank policy support, the question remains
whether the financial markets will be able to incorporate this new
debt without a rise in yields, as a consequence of the administration’s digging the hole even deeper.
This article reviews recent trends in interest rates and examines
the unusual phenomenon of nominal negative interest rates,
while placing the latter in the context of the theory of capital and
interest. We highlight several rate drivers that, after the recent
election, could lead to yield movements upwards or downwards,
and even into negative nominal territory.
We then analyze how such policy and market developments
could affect the analyses used to establish public utility returns
and expert debate in adjudicated rate cases.

Recent Trends: Unprecedented Policy Interventions
Lead to Negative Nominal Rates
After the 2008 financial crisis, the decline in interest rates
accelerated and far exceeded analysts’ expectations. In some
markets, nominal long-term interest rates even turned negative,
a phenomenon that turns upside down the traditional model
of capital and interest. In that model, the issuer pays investors
for the privilege of using their money for productive purposes.
In practical terms, a nominal negative interest rate means that
investors receive no compensation and instead pay the issuer of
the bond for the privilege of parking their funds. While in the
United States, nominal interest rates have not yet fallen below
zero, real interest rates have.
Abroad, negative interest rates have become common. Nearly
twelve trillion dollars of bonds traded at negative nominal yields
at the time of the November elections and even more traded at
Kurt Strunk is Vice President of National Economic Research Associates,
Incorporated. Walter Hopkins is Senior Analyst of National Economic
Research Associates, Incorporated.

negative real yields.
Following the financial crisis of 2008, the
U.S. Federal Reserve took
unprecedented steps intended
to stimulate the economy.
These included the purchase
of toxic mortgage assets,
securities based on pools of
mortgages unlikely to be
paid, to shore up bank balance sheets. Other actions
included the purchase of
government bonds and setting targets for short-term interbank
lending rates at levels close to zero.
Over the five years that followed, the U.S Federal Reserve carried out three phases of asset purchases, also known as quantitative
easing. Through those purchases, its balance sheet expanded by
over four and a half trillion dollars. It held the short-term rate
target at close to zero for eight years. Taken together, these actions
represent a massive and unprecedented stimulus program, whose
long-term effects have yet to be seen.
Importantly, the U.S. Federal Reserve did not act alone.
Central banks across the globe pursued similar policies, implementing six hundred and sixty-six interest rate cuts since the
Lehman Brothers bankruptcy.
Japan had begun its stimulus program in the form of nearzero interest rates a decade before the crisis. That country acted
aggressively to expand it as economic conditions weakened during
the crisis. The result in Europe and Asia, where central banks
have taken more aggressive steps than the U.S. Federal Reserve,
has been the pricing of many government and corporate bond
issues at negative nominal yields.
While negative nominal interest rates may be unlikely in the

It appears that
the administration
does not expect
rates to rise
significantly,
despite the bond
market’s initial
reaction to the
Trump presidency.
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NEGATIVE NOMINAL INTEREST RATES (JANUARY 1, 2005 - OCTOBER 13, 2016)
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United States, they are not implausible, given these developments
in Europe and Asia.
Figure 1 shows the five central banks that have adopted a
policy of targeting negative nominal interest rates as compared
to the target rate in the U.S. Although the U.S. Federal Reserve
has not lowered the nominal level of the federal funds rate below
zero, it is negative on a real basis.
See Figure 1.
As shown, the central banks of the European Union (Euro),
Japan (yen), Denmark (krone), Switzerland (Franc), and Sweden
(krona) have all brought the interest rate for holding depository
institution funds below zero percent. In other words, large banks
must pay the central bank for the right to deposit money.
Because depositing money with the central bank is a privilege
only afforded to the most creditworthy institutions, the rate
assigned to the deposits can be viewed as the base rate. That is
the rate upon which all other interest rates in the economy are set.
Additionally, when a central bank sets a low interest rate, the
central bank signals to the market that it foresees a weak economy
and low inflation. Such monetary policy action directly influences
interest rates by influencing depository institutions’ incentive to
deposit money with a central bank as compared to seeking riskier
investments in the economy. And monetary policy can indirectly
influence interest rates by signalling the central bank’s outlook
on growth and inflation.
In addition to fixing short-term rates, central banks have

employed a more direct tactic
for affecting long-term interest
rates: so-called quantitative easing. Through this, the central
bank actively buys and sells
bonds, directly affecting the
market prices for bonds and
the associated interest rates.
The central bank must be a
large buyer to make a material
difference on the overall level
of interest rates.
With aggressive monetary
easing and quantitative easing, many central banks have achieved
largely negative yield curves on sovereign debt as shown in the
figure. For the ECB, German sovereign debt is shown.
See Figure 2.
In the next section, we explore what prolonged negative
nominal interest rates mean for investors from a financial economics perspective.

The path of
interest rates
will affect how
regulators view
the fair level
of return for
investors who
commit their
capital to utilities.

Theory and Practice:
The Mystery of Negative Interest Rates
The Time Value of Money: Implicit in the neoclassical theory
of capital and interest is the assumption that investors require
a positive rate of interest. That compensates them for deferring
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consumption and for not deploying their capital to other productive endeavors.
The act of deferring consumption requires compensation
because satisfaction of present wants and needs is more valuable
than that of future wants and needs. Similarly, from the decision to forego other investments that yield positive returns, an
opportunity cost is born that bounds the level of interest required
by the investor.
For academics and practitioners alike, a troubling aspect of
negative interest rates is the dearth of economic theory addressing the subject. In the words of famed investor Warren Buffett,
“What has happened with interest rates is really extraordinary.”
“You can go back and read everything that Keynes wrote, and
everything Adam Smith wrote, or Ricardo wrote, or Galbraith
wrote, or you name it, Paul Samuelson – you won’t see a word,
in my view, about sustained negative interest rates. We are doing
something the world hasn’t seen. It distorts everything. We do
not know how this movie plays out.”
Nowhere in the neoclassical theory is the notion that investors
might agree to pay to make investments rather than be paid.
There is no evidence that future consumption is more valuable
than current consumption. As a result, the increasing prevalence
of negative interest rates seems to many financial analysts counterintuitive and impossible.
Surely, if investors have to pay to hold bonds, they will not buy
them and instead hold cash. However, deflationary conditions,

subtleties in how large investors
operate and constraints on the
holding of cash may result in
negative nominal interest rates
that can be tied to a plausible
explanation.
The Importance of Inflation
Expectations: In his 1906 treatise
The Rate of Interest, the economist Irving Fisher dissects the
nominal interest rate into two
components: the real interest rate
and the expectation of inflation:
Nominal interest rate = Real interest rate + Inflation expectation.
From this relationship, it is evident that nominal rates can
turn negative in an economy experiencing deflation when the
expected rate of deflation exceeds the real interest rate required
by investors. Expectations of significant deflation offer one
potential explanation for the recent trend of negative nominal
rates in some markets.
Holding Costs and Other Constraints on Large Investors:
Other explanations exist as to why interest rates may turn negative. Consider, for example, the possibility that the cost and risk
of holding cash could exceed the small-but-positive returns that
investors otherwise require in times of easy money. In such a
case, the negative interest rate would simply reflect the degree

Warren Buffett:
‘We are doing
something the
world hasn’t
seen. It distorts
everything.
We do not know
how this movie
plays out.’
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to which holding costs exceed investors’ required rates of return.
To hold physical cash, one needs a secure safe. Additionally,
insurance would be needed to put the risk of holding of physical
cash on par with holding a government bond, whose principal
is as safe as the government issuer.
If the price paid for the safe and insurance is more than the
negative interest earned, it will be cheaper to earn negative interest
than to hold cash.
Also, certain institutional investors such as regulated insurers
have strict rules governing the securities in which they can invest.
For example, some have rigid asset allocations and a requirement
to buy bonds of certain ratings.
Strict compliance with those rules likely causes these market
buyers to invest irrespective of the price of the bonds. That may
explain who’s buying the negative yielding securities.
Market participants may also be anticipating the purchase
of the bonds by central banks. They may simply be taking a
temporary position at one negative yield with the hope of subsequently selling the bond at a higher price with more negative
yield and booking a profit.
Over time, however, we would expect these investors to adjust
their strategies and asset allocation rules to avoid taking on risky
investments that they must pay to invest in.
Restrictions on Holding Cash: The final explanation we
consider here for why interest rates can turn negative is the
potential for a restriction on holding cash. Several governments
in Europe have made the development of a cashless society an
explicit goal and have taken steps to make that a reality.
In markets where individual investors are restricted from
holding cash, and thus have no obvious way to pull their money
out of the financial system, it is plausible that these investors
will simply be captive to the level of prevailing rates, positive
or negative.

Future Rates: Market and Policy Dynamics
Price formation in the government bond market is complex and
depends on a wide range of factors. It has generally been the
case that markets set long-term interest rates, not policy makers.
However, the actions of multiple central banks in the period

since the 2008 financial crisis have made clear their intent to
wield control over more than just short-term depository rates.
The stronger of these sometimes opposing forces will determine
the path of interest rates. In the figure, we summarize key sources
of pressure, both upward and downward.
See Figure 3.
Massive Expansions in the Use of Debt: Persistent low or
negative interest rates encourage the assumption of debt, as
the new administration’s
The success of the intent to take advantage
of low or negative interest
infrastructure
rates suggests. Global gross
spending planned
debt in the nonfinancial
by the Trump
sector has soared as interest
administration may rates declined.
Since 2000, global gross
depend on the
debt has more than doubled
continuation of
to a hundred fifty-two trilquantitative easing lion dollars in 2015, as highlighted in a recent report by
by central banks.
the International Monetary
Fund. We observe the same
trend for non-financial corporations in the U.S., whose debt has
increased by fifty percent since 2009, and logically so, as low rates
have made more projects economic.
The market consequences of the higher debt levels are naturally
upward pressure on yields as default risk grows. However, running
counter to that, political pressure to suppress rates will increase
as the cost to service the debt rises.
High interest costs will stress the federal budget and will likely
trigger fights over the debt ceiling. Higher yields may therefore
translate into calls for new policy tools and further interest rate
management by government.
As noted, the success of the infrastructure spending planned
by the Trump administration may depend on the continuation
of quantitative easing by central banks. If so, the central bank
balance sheets would need to absorb the debt and other market
participants would need to retain confidence in the U.S. government for rates to remain low (or negative).
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Diminishing Returns, “Pushing on a String”: Quantitative interest rates, but doing so is not an easy decision. Institutions in
easing has diminishing returns with regard to its ability to the position of Munich Re must weigh the logistics and insurance
stimulate the economy. During quantitative easing, the central costs of holding physical cash.
bank purchases bonds from investors (banks) in the hope that
Need to Manage Cost of Federal Debt: At the government
they will then deploy that cash into alternative investments that level, since George W. Bush’s entry into office in 2001, the
will meaningfully stimulate the economy.
national debt expanded from $5.73 trillion to $19.8 trillion, an
At a certain point, however, the opportunities for deployment increase of two hundred fifty percent.
of that capital dwindle, thereby limiting the stimulative effect of
With the prevailing low interest rates, the current cost of
quantitative easing. Ray Dalio, Bridgewater Associates founder interest on the nearly twenty trillion dollars in U.S. debt is only
and frequent government advisor during the 2008 financial $0.5 trillion. However, if interest rates rise, the cost of servicing
crisis, uses the metaphor of pushing on a string. That’s a phrase the U.S. government debt will increase accordingly.
often attributed to John Maynard Keynes, used to describe the
An increase from the current two and a half average interest
cost to five percent interest cost, even if such a change occurred
diminishing returns associated with quantitative easing.
Further, when central banks bring interest rates to their gradually, would result in the doubling of interest payments to
lowest levels, they neutralize the mechanism governments use a trillion dollars.
to respond to recessions: lowering
interest rates. Respected bond investor Bill Gross wrote in August that
After 2008, the cost of
the primary problem in the economy
equity for electric utilities
lies with zero/negative interest rates
fell by less than fifty
because they fail to provide an ‘easing cushion’ should recession come
basis points while
knocking at the door.
Treasury yields fell by
Recessions are often short-lived
approximately two
because the over-accumulation of debt
can be relieved by the central bank
hundred basis points.
lowering interest rates. However, if
interest rates have been driven near
– Kurt Strunk
zero or even into negative territory,
then the debts must be unwound
Experimental Policies: In many ways, the steps taken by the
through a painful deleveraging.
Economic Distortions: Aside from the pushing on a string U.S. Federal Reserve mirror those taken by the Bank of Japan
effect resulting from persistent quantitative easing, persistent and certain central banks in Europe. If the U.S. Federal Reserve
low or negative long-term interest rates cause other, more visible, continues to follow the policy leads of Europe and Japan, such
economic distortions.
action may lead the United States into negative nominal interIn the face of negative interest rates, companies are charged est rates.
for the money they hold in banks. As Warren Buffett described
One recent policy intervention pursued by the Bank of Japan
in a recent interview, the result is that companies would actually is yield curve management. The Bank of Japan has taken overt
prefer not to collect their receivables.
efforts to steepen the yield curve, a form of yield curve manage“A billion Euros at -0.35 percent [then it is costing us] $3.5m ment that relies on quantitative easing.
Euros per year just to have that. Well, that means that you don’t
Federal Reserve Chair Janet Yellen noted in a recent speech
want to collect your receivables. Why would you want to collect that she would consider direct purchases of stocks as an alternayour receivables?”
tive, experimental policy should conditions warrant it. The Bank
Hence, an environment of negative interest rates can under- of Japan itself has been a large buyer of Japanese stocks and is currently the largest shareholder in companies in the Nikkei Index.
mine traditional business management assumptions.
And negative interest rates encourage institutions to remove
In addition, many have cited the potential progression towards
holdings from the financial system, since investors will be better what is called helicopter money, which could be implemented
off putting cash under the proverbial mattress rather than in a in different ways to counter the diminishing returns associated
bank. Munich Re, a Berkshire Hathaway reinsurance holding, with monetary policy stimulus. Direct fiscal spending would
converted its short-term loans to cash in vaults to avoid negative constitute one form of helicopter money.
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In sum, it is certainly plausible that the U.S. Federal Reserve
could continue with experimental stimulus programs.

changes in future interest rates if and when such parking ends.
Volatility and Asymmetric Downside Risk: Equity markets
have exhibited spikes in volatility as the level of interest rates
Fair Returns for Utility Investors
has declined. These bouts of volatility have made equity investEstablishing a fair return can be one of the most contentious ing riskier.
elements of a public utility rate case. Since the financial crisis,
Further, as a result of high price-to-earnings multiples and
extraordinary policy actions by the U.S. Federal Reserve and the pushing-on-a-string effect, some investors perceive an asymother central banks have led to important changes in the capi- metric downside risk associated with equity investments. For
tal markets.
example, Ray Dalio of Bridgwater Associates notes: “The risks
are asymmetric on the downside,
because asset prices are comparatively
high at the same time there’s not an
In the face of even more
ability to ease. That asymmetric risk
atypical conditions, Return
exists all around the world. So every
on Equity experts will need
country in the world needs an easier
monetary policy.”
to continue to sharpen
Higher Equity Market Risk
their pencils and scrub the
Premiums: After the financial crisis of
oft-conflicting signals from
2008, yields on long-term Treasuries
fell precipitously, yet the cost of equity
capital markets.
did not track this decline basis point
for basis point.
– Walter Hopkins
The cost of equity for electric utilities, as measured by the Return on
In the face of these policy actions, FERC has found that Equity awarded in adjudicated proceedings, fell by less than
these capital market conditions are atypical. Nevertheless, some fifty basis points while Treasury yields fell by approximately two
parties to public utility rate cases contend they are not atypical hundred basis points. Some Return on Equity models can be
and instead reflect a new normal. The future path of interest implemented to capture this trend, but others are not structured
rates will of course determine whether such arguments can still to do so explicitly.
Plausible Paths for Long-Term Rates: We now turn to our
credibly be made.
In this section, we recap how policy interventions by central analysis of three plausible paths for long-term interest rates and
banks have affected the metrics used by financial analysts to examine how those paths will shape debates in adjudicated rate
assess fair utility returns. We then analyze three potential paths cases across the country.
for interest rates. We show how those paths could affect the
dynamic in the hearing rooms of regulatory commissions across A. Scenario 1: Bond market reprices risk and longterm Treasury yields rise above five percent
the country and the fair returns they award to public utilities.
Reach For Yield: In financial markets, where fixed-income Following the 2016 election, several respected investors such as
securities are returning historically low yields reflecting suppres- Stanley Druckenmiller of Duquesne Capital and Jeffrey Gundlach
sion attributable to central bank intervention, a reach for yield of DoubleLine Capital predicted long-term Treasury yields will
has pushed more and more investors into riskier assets such as rise to six percent within one to five years.
stocks, driving the equity markets to new heights.
Interest rates in Scenario 1 would approach a more natural
In this context, utility stocks have attracted more investors market-based long-term interest rate and would render discusthan are typically interested in utilities. Financial analysts predict sions of negative interest rates moot. Possible distortions in the
that when yields return to other investment alternatives, these equities markets resulting from interest rate management by the
hot-money investors will flee utility stocks, resulting in a repricing U.S. Federal Reserve and other central banks and investors’ reach
of sector equities and higher implicit internal rates of return.
for yield may dissipate.
The temporary parking of funds in utility stocks has led to
The so-called hot-money investors would flee utilities as
conditions where Discounted Cash Flow and other models will many have anticipated. Discounted Cash Flow models might
not necessarily capture the requirements of long-term investors not suffer from improper assumptions about the permanence
in utility stocks. That will be the case unless one accounts for of slightly positive interest rates. Trading in the bond markets
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during the first week after Mr. Trump’s election suggests this
path is a contender.

B. Scenario 2: Long-term Treasury yields continue to
move lower and tread into negative nominal territory
Scenario 2 represents the continuation of managed long-term
interest rates with significant policy interventions. In the rate case
hearing room, if this scenario were to unfold, those who claim
interest rates have found a new normal would cite the continued
low or negative rates as further evidence of normality.
Similarly, there will be others who understand that such
rates are made possible by central bank intervention and require
continued intervention in the capital markets. Those witnesses
will stress that conditions have become even more atypical, citing
the counterintuitive phenomenon of negative rates.
In the face of even more atypical conditions, Return on Equity
experts will need to continue to sharpen their pencils and scrub
the oft-conflicting signals from capital markets. Traditional utility
ratemaking models rely upon the relationship between interest
rates and equity returns. But some cannot explicitly capture
higher risk premiums required by investors.
Since the traditional ratemaking models do not account for
this atypical economic environment, it is likely that the FERC
would continue to use an alternative approach, as it did in
Order No. 531. And that state commissions would implicitly
recognize the need to address the massive policy interventions
when determining fair returns.
C. Scenario 3: Long-term Treasury yields begin to rise
but get stuck somewhere around three to four
percent
This is a scenario in which the market prices reflect some expectation of continued intervention, while recognizing the limits on
how far such intervention can go. For utility rate cases, it is an
ambiguous scenario, likely to trigger the same Return on Equity
debates of the past several years.
In this scenario, although long-term rates have risen somewhat,
short-term rates are likely still to be very low and may be negative

in real terms. The existence of negative real interest rates would
be evidence of anomalies in capital market pricing. That would
offer further support for the modified approaches taken by entities
such as FERC to assure fair returns in such an environment.

Conclusion
Sustained negative interest rates have appeared throughout parts
of the world. A sustained negative interest rate environment is
not contemplated in textbooks and presents a variety of practical
difficulties in the economy. As Warren Buffett puts it, “we do
not know how this movie
If rates continue to plays out.”
A clear driver of the
rise in the wake of sustained
negative interest
the Trump election rates in this economy and
sustained near-zero interest
(Scenario 1), this
rates in the United States is
challenging spell
never-before-seen central
for utility rate
bank intervention.
models will be a
Understanding the
mechanics of the intervenflash in history.
tion, such as the purpose
and effect of the U.S.
Federal Reserve funds rate and quantitative easing, is instrumental
to understanding the risks faced by investors in the current
climate. Investors have identified new risks stemming from the
natural limits of quantitative easing, such as the pushing-on-astring effect.
How does this atypical environment impact utility rate cases?
Many traditional utility rate case models are inadequate in this
environment. The inadequacy of the models has been recognized
in a variety of rate cases before FERC and state commissions.
If rates continue to rise in the wake of the Trump election
(Scenario 1), this challenging spell for utility rate models will be
a flash in history. If, however, rates fall further (Scenario 2) or
continue to remain low due to central bank intervention (Scenario
3), then utility ratemaking will require modified approaches to
assure fair returns. PUF

Orlando B. Willcox was the first president of our company Public Utilities Reports, Inc., formed by the leading utility and utility
regulatory leaders in 1914 to improve the sharing of information and learning on utility regulation and policy. Willcox, an officer
of the prominent financial and utility firm Bonbright and Company, became president of PUR, Inc. Henry C. (Cliff) Spurr became
editor-in-chief. It was a marriage between conflicting camps. Industry titan Owen D. Young, the driving force for the formation of
PUR, had differences with Willcox, on the nature of regulation, but was close with Spurr, his college roommate.
Here’s the mystery. Orlando B. Willcox was also the name of a Civil War hero, with a Medal of Honor from Bull Run, eventually
rising to Major General, with action at Antietam, Fredericksburg, Petersburg and the Overland Campaign. That Orlando B. Willcox
died in 1907. Any connection to the man who became PUR president seven years later? Write us if you know.
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LEADING INNOVATION

Change Underway in
Electric Power Industry
Key Trends Volume Released
BY LISA WOOD

T

he Institute for Electric Innovation’s third and final volume of essays,
Key Trends Driving Change in the Electric Power Industry, was released in
December. It examines three trends that are expected to loom large well into
2017: rate and regulatory reform; data analytics; and grid modernization.
How these trends continue to unfold across the nation, and how the various
stakeholders in the industry are able to work together to advance common goals
and objectives, will determine the speed and success of the electric power industry
transformation. Ultimately, we share common goals – a commitment to provide
safe, reliable, affordable, and increasingly clean electricity.

Rate and Regulatory Reform
Although technology is at the heart
of this transformation, technologies
coupled with the right policies (both
regulatory and legislative) are the essential ingredients for moving this transformation forward.
There is no shortage of innovative
technologies available today. However,

many would agree that policy is lagging
behind. Regulators and policymakers
hold the keys to a rapid energy transformation, but also have the ability to stop
this transformation in its tracks.
The essays in Chapter 1, authored
by executives from Commonwealth
Edison, NorthWestern Energy,
SunPower, and Xcel Energy are

Lisa Wood is vice president of the Edison Foundation and executive director of the Institute
for Electric Innovation, IEI. At IEI, she collaborates with a management committee of more than
twenty electric company CEOs and a select group of technology companies, and provides thought
leadership on current issues, trends, and innovation in the electric power industry.
In 2016, IEI released Volumes I, II, and III of Key Trends Driving Change in The Electric Power
Industry. Prior to that, IEI released Innovations Across the Grid: Partnerships Transforming the
Power Sector, Volumes I and II.

powerful. They tell us a lot about where
things might be headed. In many states,
electric companies and stakeholders
are taking a hard look at their energy
futures and the important role of both
policy and collaboration.

Data Analytics
The essays in Chapter 2 focus on how
electric companies are starting to use
the vast amounts of data unleashed by
the digital energy grid in two ways: to
improve customer services, and to manage a more complex distribution grid.
Electric companies have the technology today to realize value from data
analytics, and some are diving right in
and getting started.
The essay authored by Georgia Power
executive Leslie Sibert describes how
investments in smart grid technologies
and data analytics provided unprecedented visibility into the energy grid during Hurricane Matthew, which hit the
southeastern U.S. a few months ago. In
addition, Georgia Power’s social media
updates reached four million people.
One of my main takeaways from
this chapter is that big data and data
analytics are real. We’ve moved beyond
the wishful thinking of just a few years
ago. Data analytics are being used today
to manage the grid and to provide customer benefits.
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Grid Modernization
The essays in Chapter 3 focus on grid
modernization. Electric companies
are investing in and deploying smarter
energy infrastructure to prepare for
a future with a growing number of
distributed energy resources. And with
customers playing a more complex role
– as energy users, as energy managers,
and as providers of grid resources.
In this chapter, the CEOs
of Southern California Edison,

CenterPoint Energy, and Florida
Power and Light clearly describe
how their technology investments in
a more dynamic and secure digital
energy grid are benefiting their customers today.
And the benefits are significant. In
addition, essays by technology providers Enbala Power Networks, Gridco
Systems, and Sunverge Energy discuss
how distributed energy resources are
changing the energy grid and how

they are important building blocks of
a modern smart grid.
We all know that the electric
power industry transformation is
well-underway. But we also know
that there is still much to be done.
The speed of success in the transformation of the electric power industry
requires investment, technology, and
the right policies. Difficult questions
and challenges remain, especially in
the policy area. PUF
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PUBLIC UTILITIES

Fighting the Cyber Threat
How To Prepare
BY SUE KELLY

M

y father was a career fighter pilot who flew P-47s during the Normandy
invasion and the Battle of the Bulge. I had to always answer the phone
saying “Colonel Kelly’s quarters, Susan speaking.” Growing up as an Air
Force brat, I had certain values drilled into me. Be aware, take responsibility, work
as a team, and be prepared. Today, these same values can help us all to combat the
security threats facing our industry.
Rule #1: Be aware: The first rule of cybersecurity for electric utilities is to understand the nature of cyber threats and to acknowledge that no one is immune from
attack. The enemy is often unknown but the threats are widespread.

Today, sophisticated cyber-attacks
are directed not just at government
and military installations, credit
card systems of major retailers, or
the infrastructure of large utilities.
Hackers are waiting to get in wherever
Since April 2014, Sue Kelly has been
president and CEO of the American Public
Power Association – the voice of not-forprofit, community-owned utilities that power
2,000 towns and cities nationwide. Earlier,
she was the senior vice president, policy
analysis and general counsel. Under Kelly’s
leadership, the association has advocated
on wholesale electric market issues, worked
to strengthen cybersecurity awareness and
resources for utilities and raised the profile
of public power in Washington, D.C.

there are chinks in the armor.
More than half of all public power
utilities serve fewer than five thousand
people. These utilities may think they
are too small to attract attention. But
ransomware attacks have hit a number
of small municipalities. And the very
troubling cyber security incident in the
Ukraine in December 2015 shows our
adversaries can strike anywhere.
Unknown hackers attacked three
mid-sized Ukrainian distribution utilities. They succeeded in remotely taking
control of their targets’ distribution systems. This event caused power outages
to more than two hundred thousand
customers, damaged control systems,
and delayed response and recovery.
The lessons learned have been

documented on the North American
Reliability Corporation’s website. The
bottom line is that every utility, small
or large, must be vigilant in protecting
itself from attack.
Rule #2: Take responsibility. Every
utility – whether it serves five hundred
customers or five million – must take
cyber threats seriously and commit
to shoring up defenses. Electric utilities, including public power utilities,
have over the years developed a strong
safety culture.
Systems, processes and protocols are
all geared toward protecting the safety
of our line workers and other operations
personnel and the safety of all those
they come in contact with, including
customers. We need to incorporate
a similar culture of security within
our ranks.
Every one of our employees, vendors, and other stakeholders must help
take responsibility for grid security. We
need an all-in mentality – cybersecurity
should not be seen exclusively as the IT
department’s problem.
From senior management to
field personnel and customer service
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representatives, everyone needs to take
ownership and understand their role
in cyber defense. We must incorporate
security into our cultures. We must
insist that security, like safety, be nonnegotiable. We must develop security
best practices and use the proper tools
and resources at all times.
Rule #3: Be prepared. My dad used
to disappear for days at a time, for what
my long-suffering mom told me were
exercises. I had visions of calisthenics,
but in fact a military exercise is “the
employment of military resources in
training for military operations, either
exploring the effects of warfare or testing strategies without actual combat.
This also serves the purpose of ensuring
the combat readiness of garrisoned or
deployable forces prior to deployment.”
Utilities must continuously assess
cyber vulnerabilities and test defense
strategies through tabletop and other
exercises. We must play out the impacts
of a potential cyber-attack and devise
response and recovery measures.
And we must work with our allies:
experts, vendors, government and
industry partners. Including law
enforcement and communication channels, because we can’t do this alone.
We need to get to know them before
we need them and build ties that will
serve us if we come under attack. The
industry is working to develop a cyber
mutual assistance program that should
be a big help with this.
Rule #4: Work as a team.
Cybersecurity is as complex as the electric grid itself, touching every distribution point and every generation source
and transmission system. Therefore, we
all need to work together.
Whether it’s alerting others maintaining the grid to potential threats,
reporting a breach, or sharing expertise
among the ranks, we need to make sure
we are speaking the same language as
our industry and government partners.
The Electricity Subsector

Coordinating Council brings electric utilities and key federal agencies together to work on cyber and
physical security issues. And the
North American Electric Reliability
Corporation’s Electric Sector
Information and Analysis Center is a
forum the industry can use to monitor
threats, share information, and prepare
for potential future attacks.

We plan to conduct exercises and
utility site assessments and ensure comprehensive information sharing with
our members. Among other measures,
we’re developing a cyber security maturity tailored to public power utilities, to
support ongoing development and measurement of cybersecurity capabilities.
To do this, we’ll leverage other
risk management frameworks like the

Cybersecurity is as complex as the electric
grid itself, touching every distribution point
and every generation source and transmission system. Therefore, all utilities and
the government need to work together.
At the American Public Power
Association, we are helping our member
utilities develop and refine strategies
to address cyber-attacks. Earlier this
year, we received funding from the U.S.
Department of Energy’s Cybersecurity
for Energy Delivery Systems program
to help “improve the resiliency of our
power grid and our ability to respond
quickly and effectively to threats in
today’s dynamic environment.”

We need to make
sure we are
speaking the same
language as our
industry and
government
partners.
Over the next three years, the association plans to use Department of
Energy funding to develop security
tools, educational resources, guidelines,
and training. The goal: strategies that
public power utilities can use to cultivate an improved cyber and physical
security culture.

Department of Energy’s Cybersecurity
Capability Maturity Model. Beginning
in January 2017, we will be hosting inperson learning sessions to hear about
member needs.
The association will also offer onsite
vulnerability assessments to better
understand the operating realities in
different types of public power utilities.
And we plan to support pilot deployments of new cybersecurity services and
technologies at a few utilities.
We’ll work with the ES-ISAC to
enhance information sharing among
utilities, government officials, and other
key players on cyber threats and vulnerabilities. We’ll try to figure out the
information sharing methods that work
best for the public power community.
I wish I could say that there will
never be a successful cyber-attack
against an electric utility in the U.S.
Sadly, I can’t. But we all need to do all
we can to prepare, defend, and recover
quickly if we are hit.
Every one of us in the industry,
regardless of business model or sector,
needs to do our part. And we can best
do that by building a security culture
in our organizations, and by doing the
hard work every day. PUF
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EMPIRE STATES

The New Energy Math
NY Operations Center Saves Millions
BY GIL QUINIONES

T

he tectonic changes in New York’s electric utility industry provide an unprecedented opportunity to rethink every aspect of how we use, generate, and
most importantly, manage energy.
History has taught us that radical change drives innovation. The New York
Energy Manager Network Operations Center, developed by the New York
Power Authority, is an example of how smart energy technology is reshaping the
state’s energy landscape in ways that would have been unthinkable as little as
five years ago.
In the past, energy management was
less about management and more about
taking ad hoc reactive action in an
emergency. Without verifiable real-time
information, operations personnel had
little or no ability to develop sound, cost
effective, proactive energy strategies.
The Center has changed that.
Located in Albany, N.Y., the New
York Energy Manager Network
Operations Center is the first fully
Gil Quiniones has served as President and
Chief Executive Officer of the New York
Power Authority (NYPA), the nation’s largest state-owned electric utility, since 2011.
He is also Chairman of the Electric Power
Research Institute and Vice Chairman of
the New York State Energy Research and
Development Authority.

integrated energy network operations center in the nation to connect
a varied portfolio of thirty-three
hundred state government facilities.
That includes state and city university
campuses, state health care facilities,
correctional facilities, armories and
transportation hubs. All are part of a
closed-loop system to provide energy
performance analysis in real time.
The Center provides state government
energy managers with secure energy
data and energy management services to
continuously improve efficiency. It also
drives down energy costs, increases customer choice, reduces greenhouse gas
emissions, and in the process, saves taxpayers hundreds of millions of dollars.
NYPA has created a plan called
Strategic Vision 2020 to usher in a new

wave of innovation and thought leadership. The goal is to look at the energy
system as an end-to-end system from
generation to energy use and everything
in between. The aim: transform our
energy system from a one-way, power
flow grid to an integrated grid.
The Center plays a crucial role in
that process. It creates an open-source
database so it can serve as a hub for
software and hardware providers who
would use the information to develop
new products and services for utilities
and their customers.
Think of it as a digital foundry. As
part of the nation’s largest public power
utility, the Center is acutely aware of its
obligation to actively assist customers. It
is providing cutting-edge energy management tools and strategies to act as a
change agent in the electricity industry.
NYPA recognized the need to harness big data and analytics in executing innovative, real-time strategies for
energy management. The Center uses
advanced visualization techniques to
derive actionable intelligence. That helps
customers manage their buildings in a
smarter, more proactive way.
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The Center monitors electricity,
natural gas, steam, hot water, chilled
water, space temperatures, humidity
level and fresh air twenty-four/seven,
year-round. Optimizing these variables
leads to significant energy savings and
peak load reduction.
The Center collects and warehouses
data streaming from all connected
smart meters and building management
systems. It drives further adoption of
smart sensors to collect increasingly
detailed data on energy use and production, where applicable.
In addition, the Center compiles
weather and pricing data from the New
York Independent System Operator,
which administers the state’s wholesale
power markets. The Center is also a
model for the creation of the first statelevel standardized data set of granular
building-level energy consumption in
the U.S.
Using a visualization dashboard,
building engineers get an accurate
picture of their facility’s energy performance in real time. The dashboard
is also visible to Center engineers. It
facilitates a closed-loop communication that enables customers to make the
right decisions or take corrective action
instantaneously and strategically to
achieve energy reduction goals without
compromising system integrity.
A critical component of the Center is
connecting customers with third-party
energy management service providers. They can partner with facilities in
developing efficient and cost-effective
energy management solutions. These
include advanced analytics companies
that provide building performance
benchmarking, virtual energy auditing,
capital project services and demand
response providers.
This is a unique element of the
Center’s platform and will provide a
crucial customer base for companies to
grow and drive innovation in this space.
Often overlooked in reducing energy

consumption is the impact of human
behavior. The Center’s portal provides
user-customizable building operational
schedules for people, equipment and
temperature set points. That drives the
development and application of innovative operations and maintenance protocols that significantly improve efficiency
at little or no cost.
For example, if we know that most
college students are away from a campus
during semester break, thermostats can
be turned down and lights turned off
earlier in buildings that are getting little
to no use. One New York school did just
that and saved two hundred fifty thousand dollars in avoided energy costs.

system through greater customer participation in power supply choices. It relies
on markets and regulatory incentives
to support energy efficiency and clean,
renewable energy.
By providing the market intelligence infrastructure needed to interact
with distribution service providers, the
Center has the ability to support gridcontrol technologies. The Center helps
customers balance energy demand with
the supply of onsite distributed energy
resources and energy purchases.
It will help customers actively participate in reforming the energy market by
integrating market information into the
platform and developing controls that

The New York Energy Manager
Network Operations Center’s sensors
provide managers with actionable data
that can produce immediate and
dramatic cost savings.
Those actions may sound elemental.
Yet, many facilities managers preside
over buildings that are decades old and
may not have any energy-management
protocols. The Center’s sensors provide
managers with actionable data that
can produce immediate and dramatic
cost savings.
Indeed, any energy management
system is only as good as its ability to
measure and verify results.
The New York Energy Manager is
the system of record and a fundamental
cornerstone of the BuildSmart N.Y. program initiated by Governor Andrew M.
Cuomo. It requires that all state-owned
and managed buildings be twenty percent more energy efficient by 2020.
The Center is also fully aligned with
Governor Cuomo’s Reforming the
Energy Vision strategy to build a clean,
resilient and affordable energy system.
The vision is the blueprint for the ongoing transformation of the state’s power

act upon pricing signals. With data and
analytics provided by the Center, customers will enjoy greater choice in their
energy options and the ability to access
more opportunities to fully participate
in demand response programs.
The Center will also play a role in
addressing New York’s Clean Energy
Standard, which requires that half of the
state’s electricity must come from renewable resources by 2030. It enables state
agencies to assess the potential of investments in distributed energy resources to
enhance access to renewables, based on
the total value they would create for the
customer and the electric grid.
By laying the groundwork for the
state’s new energy system, the New
York Power Authority intends to extend
the Center’s capabilities to other public
entities and eventually to its business customers.
The new utility industry will be
(Cont. on page 76)
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FROM

THE

STATE CAPITOL

Energy Highways
Politics and Infrastructure Development
BY TOM SLOAN

C

ourt and political decisions are blocking the construction of natural gas pipelines in Northeast states because of anti-hydraulic fracturing and landowner
opposition. Lawsuits are opposing the Pepco merger because of generation
diversity concerns.
Opposition to petroleum pipelines in the upper Midwest persists. The federal
land management agencies place constraints on energy infrastructure development.
All of this reflects a movement away from trusting government agencies and
leaders to have consumer and landowner interests as priorities, and indicates a preference for renewable distributed generation and energy conservation.
In the age of the Internet, blogs, tweets, Facebook postings, and other forms of
instantaneous universal communication technologies, incorrect information and

parochial perspectives spread faster than
facts and national perspectives. What
happens in the energy arena in one state
provides fodder and guidance to antienergy infrastructure advocates across
the country.
Unfortunately, but understandably,
too many local and state elected officials tend to automatically agree with
Rep. Sloan was elected to his 12th term in
the Kansas House of Representatives. He
serves on DOE, FCC, and EPA advisory committees and has hosted FERC Commissioners
in Kansas. He focuses on energy, telecommunications, and water policy interactions
in Kansas and nationally.

those people attracting the most media
attention. Political self-preservation is
all too frequently a higher priority than
facilitating discussions that address facts
and seek consensus to ensure a reliable,
adequate, and affordable electric grid.

Light at the End of the Tunnel?
The silent majority of Americans want
affordable, reliable, safe, responsible
energy. So, how can we provide an
efficient, cost-effective infrastructure
in a politically and socially charged
environment?
The vast majority of public officials,
media representatives, and the public
do not understand how the electric grid

functions. They also do not understand
how electric rates are developed.
Keeping the lights on in anything
short of a category four hurricane will
not attract public official, media or public attention. Responding to allegations
by opponents of energy infrastructure
development tends to be ineffective and
defensive. This is particularly true when
elected officials remain silent about the
regional and national issues, affordability, and reliability.

All is Not Lost
Technological innovations can provide policy-makers and regulators
opportunities to support infrastructure
development.
Technology adoption is an incomplete strategy. What is needed is a more
comprehensive and long-term approach
to infrastructure development:
1. Facilitate key legislators, regulators, consumer advocates, appropriate
third parties, and utility executives
meeting annually to evaluate what the
state’s energy needs will be in the near
and long terms.
2. Educate participants on
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technological innovations and applications that may address those energy
needs and address community concerns, including view sheds and land
preservation.
3. Encourage participants to consider
integrated and coordinated planning
between sectors so that environmental
advocates have an opportunity to help
identify sensitive areas around which
infrastructure should be routed.
4. Educate participants on shortterm and long-term economic impacts
of life cycle investments in infrastructure, and impact on customer rates and
system reliability.
5. Encourage participants to
assess the impact of infrastructure
developments on consumers regionally and nationally, in addition to
local customers.
The above suggestions are not
without risks, but securing new energy
infrastructure corridors is essentially
impossible in most parts of the country.
However, if electric utilities are
encouraged to replace old inefficient
high voltage transmission lines with
compact towers able to carry higher
amounts of electricity on smaller rightsof-way, two benefits occur. Customer
electric bills are held static or reduced,
and space within the newly freed up
existing rights-of-way could be made
available to natural gas pipeline operators and/or for urban green space.
Such a collaborative endeavor would
enable the pipeline operator to avoid
landowner conflicts. While the compact
transmission design reduces view shed
impairments, the increased capacity
permits the removal of older structures
with recycling revenue opportunities. Urban green space is difficult to
develop, so an electric transmission line
equivalent of a rails-to trails system
becomes possible.
Combining the infrastructures
discussed above with regulatory and
electric utility options that enable the

development of transactive energy
systems is the answer. That comprehensive strategy would help customers,
utilities, and third parties monetize
their opportunities within a framework
that values system performance and
reliability.
Encouraging legislators to revise
regulatory and consumer advocate laws
to permit more integrated stakeholders’ collaboration, long-term thinking,
and monetization of opportunities
by existing and new market entrants
is important.

regulatory process.
Providing examples of how public
concerns were addressed through an
integrated, collaborative planning
process involving the utility, consumer
interests, and regulatory staff is one way
of addressing consumer concerns about
the regulatory process.

Summary
The days when public officials’ comments and decisions were accepted
without question are long gone.
Education of public officials, the media,

How can we provide an efficient, costeffective infrastructure in a politically and
socially charged environment?
Promoting multi-faceted energy
infrastructure investments and benefits
to consumers is vital for regulators
and utility executives to restore public confidence in their fairness. Most
people will grudgingly accept an adverse
decision by public officials if they
believe their concerns were heard and
fairly considered.

Securing
new energy
infrastructure
corridors is
essentially
impossible in most
parts of the country.
Simply issuing an order does not
answer public concerns that the process was fair. The order or appendices
available to the public and media that
addresses public concerns, written
in nontechnical language, is important to convey the fairness of the

and the public is the key to developing
and implementing an energy plan that
is sustainable, affordable, and ensures
reliability and resiliency.
The 2017 legislative sessions will
soon begin in all states. While the new
Trump Administration may significantly change the regulatory perspective, previous and future court decisions
will continue to significantly impact
utility options.
Public pressures will continue to
impact utility, consumer advocate,
court, customer, and public official
actions. Much remains unknown about
how successful and striking the Trump
Administration’s regulatory overhaul
will be. But it is still appropriate and
vital that public officials, the media,
and utility executives understand
policy, financial, system reliability, and
other options in individual states and
communities.
In addition to the annual planning
process suggested above, educating key
public officials and media representatives about how the electric system
works by providing tours with handouts
to which participants can later refer
(Cont. on page 76)
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HERE COMES

THE

SUN

The Sun Shines for All
Solar Options Abound
BY ED SMELOFF

A

bout a decade ago, former California Governor Arnold Schwarzenegger set a
goal to make solar widely available to residents of the Golden State. The program he initiated, the California Solar Initiative, has already reached nearly
six hundred-thousand homes and businesses.
More notable, though, was the greater impact. It contributed to reducing the
cost of solar in the U.S. by more than half.
When the program started, most people paid out of pocket for their rooftop
solar systems. Many of these early adopters valued the clean air and other societal
benefits they were creating with their investment in rooftop solar.
These middle-class homeowners
were the pioneers who took some risk
as a new technology was emerging. We
should thank these early adopters for
creating a public good by creating early
Ed Smeloff leads Vote Solar’s regulatory
team working to transform the electric
power system to be cleaner, smarter and
more durable by integrating solar power and
other clean energy technologies at all scales
from rooftop to utility-scale power plant. Vote
Solar is involved in regulatory activities in
twelve states. Before joining Vote Solar, he
worked for SunPower Corporation as its
director of utility and power plant sales. There
he was responsible for the development of
more than a gigawatt of solar power plants
now in operation across the United States.

demand, which allowed the solar industry to grow at a record pace. So that
many more electric customers could
subsequently benefit.
A great example is in the Golden
State, which has the greatest renewable deployment and overall power
consumption in the U.S. In 2015, sixtyfive percent of rooftop solar installed
in California was in zip codes with
median incomes of seventy thousand
dollars or less.
There has been enormous innovation in the solar industry over the past
decade. Importantly, financing of residential and commercial solar systems
has become mainstream, with customers in most states able to lease or have
access to market-rate loans.

With low-cost financing, more and
more homeowners are able to offer up
their roofs for solar. For many customers with modest incomes, rooftop solar
provides an immediate economic benefit
by lowering electric bills.
Still, there are many people who live
in multi-family buildings that simply
don’t have the physical capacity to put
solar on their roofs. To make solar
accessible to these consumers, many
states and some utilities are designing
shared community solar installations.
The idea is simple. Customers who
choose to subscribe to a community
solar project are credited on their utility
bill for a portion of that competitive-rate
solar power.
An excellent example of a shared
solar facility is one offered by Rocky
Mountain Power in Utah. Called the
Subscriber Solar Program, customers
can choose to subscribe for blocks of
two hundred-kilowatt hours of solar
power from a twenty-megawatt solar
plant in Millard County.
Customers can keep their subscription for twenty years and can take their
subscription with them if they move to
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another home in the Rocky Mountain
Power service area. In summer months,
when customers generally draw more
electricity cooling their homes, highconsumption customers can expect lower
utility bills than before subscribing.
Not surprisingly, this program was
fully subscribed within six months, and
there is now a waiting list for eager participants. Other states, including New
York, have taken note.
The recently released New York
Public Service Commission staff report
sets in motion a community distributed
generation program. It will stimulate
gigawatts of neighborhood solar projects, energy storage systems and other
small-scale sources of power generation
across the state, in both rural and innercity communities.
As solar becomes more widely

available and remains enormously
popular across state and party lines,
policymakers should prioritize removing informational and financial barriers
that low-income communities face for
solar access.

In fact, as utilities get better at
distribution planning, it is likely they
will incentivize putting solar in older
neighborhoods where the grid needs
to be strengthened. Utility regulatory
commissions should think pragmati-

Policymakers should prioritize removing
informational and financial barriers that
low-income communities face for solar access.
There are useful lessons from successful business models for promoting access
to the Internet and cell phones. Lower
costs and creative financing have historically unlocked access to cars, homes
and other investments. There are ample
opportunities for consumers everywhere
to have energy choices.

cally about compensating customers for
reducing the risk of disruptive weather
events and prioritize making the grid
more reliable and resilient.
A portfolio of rooftop solar, community solar and utility-scale solar is
the only way to make solar accessible
to all. PUF

E XCERPT FROM DECEMBER 16, 2016 ISSUE OF PUR UTILITY REGULATORY NEWS
In answer to a question presented it by the U. S.

the customer should have gone through the ICC

Court of Appeals for the Seventh Circuit, the Illi-

first. The federal district court accepted that posi-

nois Supreme Court has determined that under

tion and granted NAPG’s motion. The consumer

not part of the traditional regulatory paradigm for

state law, the Illinois Commerce Commission (ICC)

then appealed to the Seventh Circuit, which certi-

governing public utilities. Rather, the court said,

is not the only forum that can hear a complain-

fied the question of jurisdiction back to the state

they had been introduced as part of an effort by

ant’s reparations claims. That is, the state court

court system.

the Illinois legislature to partially deregulate the

ruled, in a case such as the instant one, wherein

Upon reviewing the record, the Illinois high

status with regard to complaints about ARESs.
The court expounded that ARESs are simply

state’s electricity market.

a residential consumer filed suit against an alter-

court focused on the fact that the complaint was

native retail electric supplier (ARES), the con-

aimed at an ARES, as distinguished from a tradi-

regulatory construct, the prices ARESs are permit-

sumer was entitled to prosecute her claim

tional public utility. The state court deemed that

ted to charge are established not by the ICC and the

through the courts, not the ICC.

distinction dispositive, drawing attention to the

conventional rate-making process, but by market

state’s Public Utilities Act, which expressly excludes

forces. The court explained that ARESs are not

who opted to take her power supply from an

ARESs from the definition of public utility. More-

required to submit rate proposals to the commis-

ARES, North American Power & Gas (NAPG), based

over, the court observed that state courts have

sion for approval under the “just and reasonable”

on its promise of lower rates. However, the cus-

consistently described such entities as merely

standard applicable to public utilities, but instead

tomer never actually received the introductory

“nonutilities licensed to sell retail electricity.”

may craft a contract between themselves and their

The matter involved a retail electric customer

price on her bills. She thereupon filed a class

The court pointed out that the Illinois Public

The court added that pursuant to the state’s

customers at any price level the market will bear.

action suit against NAPG in the U.S. District Court

Utilities Act is very clear in giving the ICC exclusive

for the Northern District of Illinois. In her pleading,

original jurisdiction only as to complaints of over-

asserted by plaintiff in this case therefore do not

the plaintiff alleged that the company had violated

charges lodged against a public utility. The court

fall within the Commerce Commission’s exclusive

the Consumer Fraud and Deceptive Business Prac-

explained that while the law assigns the ICC sole

jurisdiction.” It affirmed that “[t]o hold otherwise

tices Act. The suit also cited common law breach

authority to address allegations of a public utility

would require us to interpret the statute in a way

of contract and unjust enrichment as grounds for

charging “an excessive or unjustly discriminatory

that is directly contrary to its express terms.”

her claims.

amount for its product, commodity or service,”

The supplier moved to dismiss the complaint
for lack of subject matter jurisdiction, arguing that

The court concluded that “[t]he claims

Peggy Zahn v. North American Power & Gas,

because ARESs are not public utilities, it follows

LLC, 2016 IL 120526 (Docket No. 120526), Dec. 1,

that the ICC does not enjoy the same regulatory

2016 (Ill.).
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POWER THINKING

Seven Conditions Justify
Smart Grid Investments
Utilities and Partners Can Benefit
BY ERIC WOYCHIK

T

here are seven essential conditions under which smart grid investments
are justified.

1. If Customers Engage
New growth in distributed energy
resources translates to more customer
options. But why will customers engage
to choose this, especially where energy
costs are relatively low?
Where major value is offered,
customers can be induced to engage.
Distributed energy resources (DER)
that provide major value justify higher
customer incentives and financing.
Tailored resources are justified when
targeted to fit specific customer and grid
needs. It remains challenging to demonstrate their full value and how value
should be defined.
What’s different than five years
Dr. Woychik has worked for over 40 years
with more than 40 countries on energy market
formation, utilities, technology innovation,
and regulatory policy. He is currently Senior
Vice President at Willdan.

ago? We now have big data, including granular customer data, advanced
software, greater computation capabilities, and advanced distributed energy
resources technology.
Customer benefits are the key part
of this value chain. Additional resource
value can be tapped from utility distribution and the bulk grid. A portion
of total benefits can also be shared
with customers.
Together, by tapping multiple markets, the option value of distributed
energy resources can be monetized.
In short, benefit sharing based on this
richer value chain can ensure more
viable customer engagement.

2. If DER Defers Capital Assets
Some question whether DER can
defer major utility capital costs, particularly at the distribution level. If
so, these are major benefits. This will

depend on securing key linkages in the
value chain.
Specific customers must be targeted, specific grid locations identified,
and specific resource packages must
be applied.
Customer loads altered by the energy
resources must change in specific ways,
at specific locations, with certainty, to
remove the need for new grid equipment. If so, major capital and operating
costs can be deferred.
In these situations, advanced software capabilities connect the dots to
enable integrated, optimized solutions.
These deferability questions are being
tested in California and New York.
Optimal solutions that net maximum
benefits are still not within grasp for
many utilities.

3. If DER Is Grid Integrated
Distributed energy resources have not
been integrated into utility grid systems at scale. Distribution utilities are
concerned that reliability will suffer as
a result. Direct communications and
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control are required to effectively operate these resources.
While new resource technologies
proliferate, challenges remain to link
them together near real-time. Systems
are needed to integrate them with the
distribution and bulk grid networks.
So far, with duct tape and baling wire,
we use some resources such as demand
response, but not fully.
Ignored are specific customer loads
and specific resource impacts at defined
grid locations, which can matter hugely.
Platforms are being tested to enable
the proverbial plug-and-play interface
between grid and resources.
We must raise platforms that integrate and optimize to ensure grid reliability, power quality and efficiency.
Some call this the distribution system operator.

4. If DER Lowers Overall Costs –
Compared to What
The standard practice is to compare
total costs with the resources in place
verses the utility investment; the base
case. The with-and-without approach
has been used for decades.
If the resource scenario is significantly cheaper in terms of total
revenue requirements, then it should
be pursued. Critically, the differences
calculated between total with-andwithout costs determine the all-in marginal costs.
In planning, that cost is used to
decide whether the resources, or alternative utility investments, are justified.
Resources are justified only if they
result in lower total all-in marginal cost
compared to the base case. With reference costs in hand, competitive resource
procurement may best secure resources
below these costs.
5. If Desired Reliability Is Assured
Reliability is being unbundled through
utility programs and technology.

Keeping the lights on has been an essential requirement for a century. Greater
reliability has come only with higher
electricity costs.
Customer satisfaction typically
charts how people view their reliability. Differentiated reliability has been
available only to those using demand
response, which has meant higher reliability for others.

The smart grid
aim is to leverage
third-party
innovation through
utility scope and
scale economies
that maximize
total benefits.
Direct customer incentives or lower
rates have enabled curtailment of appliances like air conditioners. Those that
want higher reliability can opt for
distributed generation and now storage batteries.
With or without the smart grid, reliability must be maintained at reasonable
costs. To reliably integrate distributed
energy resources, grid modifications will
be needed.

6. If Greater Innovation Results
Over decades, large utilities have mastered scope and scale economies. They
face regulatory incentives that discourage risk-taking and innovation.
Now smart grid innovation threatens
to explode, largely because of smaller
third-parties. These third-parties are
willing to embrace performance and
market risks risk to fuel innovation.
Best practices are needed to harness utilities and third-parties. Utilities
should fully embrace distributed energy

resources and use third-parties, including utility affiliates. To enable thirdparty innovation, leveraged by utility
scope and scale, ratemaking incentives
must be realigned.

7. If Greater Utility Profits Result
Many argue that traditional rate-base
regulation shifts utility priorities toward
utility-owned capital-intensive assets,
away from distributed energy resource
investments. Utilities need strong incentives to fully embrace DER and use
third parties.
The logic is compelling that the
most efficient, integrated and optimized
resource plans should result in a utility’s
highest profits. ConEd’s recent settlement in the REV process presents a set
of smart grid incentives to accelerate
energy resources and achieve best utility outcomes.
Further efforts like this are needed
to make the best utility resource results
the most profitable. Absent opportunities for greater profits, it is unrealistic
to expect utilities to fully integrate and
optimize third-party installed distributed energy resources.
Must All These Conditions
Be Satisfied?
In short, yes. The smart grid aim
is to leverage third-party innovation through utility scope and scale
economies that maximize total benefits. Distributed energy resources
should be used to lower overall costs,
provide customer services, maintain
or increase reliability, and sustain
power quality.
To effectively achieve this, customers
must be engaged, capital costs deferred,
and resource-grid integration enabled.
Greater utility profits are required to
fully motivate utilities. To enable this
larger value chain, utilities and thirdparties must closely work together. We
have work to do. PUF
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PHILOSOPHIES

Imagine Better Things
Leveraging Technology to Create Value
BY ROGER WOODWORTH

T

he ways of the world are changing our attitudes and actions. Tried and true
business models are giving way. Vertically integrated, stand-alone enterprises
of all kinds are engaging in horizontal networks of allies. A fresh focus on
customers, to create new services and deliver more value, seems to be everywhere.
Technology too often is credited for such changes. But that’s wrong. Technology
is a critical component, but it is simply enabling.
Yes, the cost to sense data from nearly anything, anytime, anywhere has collapsed. So, too, has the cost of accessing the nearly unlimited computing capability
of the cloud. Add to this the emergence of machine learning and the advanced analytics of data science.
In combination, these tools allow us
to discover patterns that have long been
undetectable. And to design new ways
to address unmet needs.
But technology like this is nothing
without innovators. It is people who
imagine new ways to put technology
to work. It is people who see great
Roger Woodworth, principal consultant at
Mindset Matters, helps others align strategies for greater impact. Previously he was
vice president and chief strategy officer of
Avista Corp. He’s chaired Edison Electric
Institute’s customer service executive advisory committee and was board president of
the National Hydropower Association and
the Northwest Gas Association.

potential and willingly try to make
things better.
The real drivers of transformational change are these entrepreneurial
thinkers and doers who strike a chord
with consumers.
The proof can be seen in breakout
innovations across industries as diverse
as agriculture and automobiles, banking
and baseball, phones and planes. And
yes, slowly but surely, utilities, too.

Overcoming Herd Mentality
Consider Cainthus – a company
that’s likely new to most readers of
this publication. This start-up with an
international presence is dedicated to
digitizing agriculture. They use data

to reduce waste, improve efficiency,
and better use the capacity of land for
food production.
You’d be correct to think they’re
working with drones. Aerial infrared
and thermal imaging coupled with
GPS-guided tractors enables precision farming.
Everything from soil tilling and
seed spacing to ground moisture and
fertilizer treatments can be optimized
in ways that before were not possible.
These innovators are using technology
to materially improve farm performance and shrink the influence of variables like weather and fuel costs.
This should pique your interest. But
novel use of drones is only part of the
breakthrough innovations at Cainthus.
Another is how they’re applying facial
recognition software – to milk cows.
By individually recognizing cows
and their common afflictions, such
as lameness, the technology enables
early detection and treatment – cow
by cow – before production is affected.
The consequences for improving
forage conversion and labor value
are material.
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The potential benefits to climate are
global. Transformation in one thing
begets transformation in another.

A Different Way to Drive
Not so long ago, reliability, safety, cost
and performance defined the most successful cars and brands. Today, innovative thinkers, willing to act in ways
that drive new value, are transforming
the future of transportation in profound ways.
For example, three-dimensional
printing with lightweight materials
helps improve product performance,
lower inventory cost, and allow distributed production. Connectivity
enables an array of safety, information,
sharing, and entertainment services to
be embedded.
The shift to electric power in place of
gasoline improves cars’ environmental
footprint. And along the way, helps
alter the global security implications of
oil demand.
The convenience of self-monitoring,
self-diagnosing, self-driving, and
shared transportation is within reach.
But take note: while the big automakers can approach this future with
scale advantage, they’re also bound by
capital-intensive infrastructure and
long-standing institutional biases. So it
isn’t surprising that a host of innovative
companies, many of them in software,
are disruptors in this massive market.
Change: Inescapable, Pervasive
The first mobile phones were just for
making calls. Today, cell phones are
for text messaging, news feeds, emails,
photographs, video, and internet access.
They’re also a clock, compass, alarm,
and timer.
Let’s not forget game console, note
keeper, GPS finder, information assistant, and more. Thank innovators and
entrepreneurial thinkers and doers for
all of that.
For a more entertaining example of

an innovator applying data to make better decisions, see the movie Moneyball.
And if baseball is your thing, check out
the Milwaukee Brewers.
The Brewers are far from the best
team in Major League Baseball, but
they’re top-notch at retaining season
ticket-holders. You’ll find that effective
use of data and personalization are keys
to their success.

usage. Today, the best of them have
rethought that paradigm. The others are
playing catch-up.
Now, insurance companies view
their data with an eye toward the client
as a person with preferences. And the
new focus is on life events like graduations, marriage, children, retirement
and the like that trigger needs the
industry can serve. See the difference?

What if utilities mined data to understand
customer preferences and improve
personal experience? That’s kind of like
the airline and insurance industries.
The airline industry has reduced
costs and increased revenues by better understanding customer behavior.
Dynamic seat pricing is one example.
Strategic alliances to align transport schedules and bundle services
(think packaged deals with hotels, rentals, and restaurants) is another. As a
result, whole new business ecosystems
have emerged.

The real drivers of
transformational
change are these
entrepreneurial
thinkers and doers
who strike a chord
with consumers.
Or how about the insurance industry? They once focused only on transactional services. That is, they sold you
a policy and then worried about claims
and renewals. Imagine that, hidebound,
even with all that data about each customer at their disposal.
Problem was, the data was about
insurance companies’ risks, costs, and

Imagining Your (New) Utility
The utility industry has never been
widely known for innovators and entrepreneurial thinkers and doers. You can
change that. Seeing what others are
doing is one way to rethink and reimagine what might be possible.
What if utilities did power resource
planning by evaluating individualized
demand and consumption? What if
rates were dynamically priced, customer
by customer, instead of by class?
Locational marginal pricing at the
extreme. You don’t need facial recognition software. Smart meter technology,
applied data science, and seeing customers as people with preferences makes
such things possible.
What if electric system generation
was optimized by the performance
of discrete units rather than power
plant-by-power plant? How might
building-specific distributed generation,
energy efficiency and battery storage
be integrated?
As with cell phones and cars, the
utility platform is more versatile than
often thought. Disruptors are combining connectivity, data sensing,
advanced analytics, and software to
(Cont. on page 76)
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EFFICIENCIES

The IoT and EE
What Does It Spell?
BY JOHN HARGROVE AND ERIC STERN

C

hances are you have heard, and will hear more soon, about the Internet of
Things, or IoT. Soon to be taking over a home near you. Probably your home.
Or your business.
Everything.
The Internet of Things holds the potential to shift the way that people consume
and manage energy. But what is it exactly? It is change. And data. And control.
And choice.
In short, the Internet of Things is delivering what energy services professionals
have long sought: behavior change. So how can utilities best prepare customers to
take advantage of the opportunities it presents?
According to Wired Magazine,
the Internet of Things is machine-tomachine communication. It’s built on
cloud computing and networks of datagathering sensors. It’s mobile, virtual
John Hargrove is President and CEO of the
Association of Energy Services Professionals.
Eric Stern, with Earth Networks/Connected
Savings Energy Program, has worked
in energy efficiency and the utility DSM
industry for more than 16 years. His background includes innovative program design,
large-scale program implementation, policy
creation and regulatory strategies. He is a
national speaker and frequent author on
emerging energy technology trends and
new program models.

and instantaneous connection.
It’s likely to be vaster than even the
most forward-thinking people are currently envisioning. And that is really
saying something.
Recent research from GSMA, the
association for handset and device makers and software companies, shows that
the early adopter family has about 6.8
connected devices in their household.
Almost one in four, or twenty-three percent of technology enthusiasts, said they
own a connected security system.
A similar percentage, twenty-three
percent, own connected lighting;
twenty-four percent own a connected
washing machine; twenty-three percent
own a connected thermostat and a

connected health monitor. Mainstream
adoption of all of these devices is coming in the short, not long, term.
For example, according to GSMA,
when asked which connected devices
consumers were most likely to use in the
next five years, thirty-seven percent said
smart appliances and twenty-five percent said smart energy meters.
The funny thing about this is too
often the choice isn’t ours. It’s part
and parcel of many technologies.
Think about that little app on your cell
phone that tracks the number of steps
you take.
The Internet of Things facilitates the
smart home, and that in turn, brings
consumers face to face with their energy
usage habits. While many people are
attracted to smart devices for their convenience and safety, managing energy is
a natural next step, according to a recent
article in Electric Light & Power.
This connectivity and the information that comes with it is making it progressively easier for us to learn, think,
and act.
With that connectivity and control,
consumers will become more energy

66 PUBLIC UTILITIES FORTNIGHTLY JANUARY 2017

1701 COL8 Hargrove Stern-r2.indd 66

12/19/16 11:21 AM

Transition from Subscriptions to Site Licenses
In 2016, we started transitioning all utilities, commissions,
associations and professional firms from PUF subscriptions to
site licenses.
In 2017, we’ll complete the transition. By year-end, we expect
to deliver PUF commentary, opinion and debate to 100,000 site
license readers.
To accelerate the transition, site licenses now include three
additional services. Employees at organizations with site licenses
can receive, at zero marginal cost (based on the license agreement):
■ PUR Utility Regulatory News, our weekly newsletter
of deep-dive analyses of selected state commission orders, published
since 1934, now digital
■ PUR Guide, our utility regulation and policy training courses,
a standard for decades, now online
■ PURbase, our deep-dive analyses and indexing of all major state commission orders, with the text of the orders,
published since 1914, now on DVD
For more information, e-mail Joe Paparello, paparello@fortnightly.com.

aware and knowledgeable, because
making a system or device smart
inherently means that it is also being
made more energy efficient. And the
information consumers get regarding their choices is instantaneous, not
thirty or sixty days old, like their old
utility bill.
Consider pool filtration systems
that run more easily and more quietly
because they make better use of water
and energy. And thermostats that manage the temperature more effectively,
and therefore more efficiently.
Think how furnaces operate more
effectively because our technology tells
us precisely when to change the filter.
Even light bulbs can be controlled in
extraordinary ways that generate less
heat and provide better light, all with
less energy.
So what does that mean for utilities? What are the opportunities that
the Internet of Things and smart
homes create to engage and motivate
their customers?
From a utility perspective, the
opportunities presented by increasing customer adoption of Internet of

Things technologies are potentially far
reaching. Especially as we examine the
next evolution of demand side management and demand response program models.
The first generation utility Internet
of Things efforts over the past few years
originally considered those technologies
as one-time installed measures. Those
measures utilized traditional customer
incentives for the retail purchase and
do-it-yourself installation of a qualifying
smart thermostat.

customers using multiple and previously installed devices.
Customers can now elect to have
their existing connected devices optimized on a daily basis through a utility
program. This creates greater efficiency
savings and customized load management when combined with other data
sources, including real-time or forecasted
weather and historic meter data.
Perhaps the overall takeaway is
that consumers are emphatically more
receptive to smart energy services than

From a utility perspective, the opportunities
presented by increasing customer adoption
of Internet of Things technologies are
potentially far reaching.
However, several utilities are now
developing more comprehensive programs that view the Internet of Things
as more of an ongoing service. It goes
well beyond an initial purchase rebate.
The newer programs focus on
creating a connected device platform
that allows the utility to engage and
generate continuous savings from

smart energy devices, according to
Parks Associates.
As the Internet of Things enters our
homes, utilities have an opportunity
to aggregate the devices into a system
that consumers can easily manage.
Consumers will find they are becoming
more energy efficient, even if that was
not the initial motivation. PUF
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PUR UTILITY REGULATORY NEWS

New Jersey
Eyes Microgrids to
Augment Reliability
Excerpt from the December 9, 2016 Issue
BY PHILLIP CROSS AND DIANE BOLLER, PUBLIC UTILITIES REPORTS, INC.

S

eeking to avoid a recurrence of the prolonged and widespread power outages
that millions of New Jersey citizens endured in the aftermath of 2012’s Super
Storm Sandy, the New Jersey Board of Public Utilities, BPU, has endorsed
a study and report proffered by its staff which recommended that electric utilities in various designated counties within the state embark on an initiative to add
microgrid facilities to their systems.
In support of its decision, the board cited the experience of Princeton University
during the 2012 weather event and contrasted it to the Town of Princeton’s experience. The board related that because the university had long maintained its own
combined heat and power unit, CHP, the school had sufficient generational capability to keep the lights on and its buildings open, while the surrounding town, which
had no source of backup generation, remained without electric service for days.

The report states that following Sandy, various local governmental agencies sought state assistance in
establishing alternative sources of generation for those times when mainline
power sources fail. Board staff listed
requests totaling eight hundred megawatts of backup capacity at an estimated cost of upwards of five hundred million dollars. Board staff said
that a few localities have been successful in installing the requisite additional
capacity, but as a whole, the state’s need

Analysis of State Commission Rulings,
Weekly Since 1934
Excerpt from the December 9, 2016 Issue

for backup generation systems at critical facilities remains largely unmet.
Consequently, board staff determined that microgrids, whether based
on CHP, fuel cell, solar, or some
other technology, offer the promise of
increased system resiliency. According
to the BPU staff study, microgrids
encompass not only enhanced reliability benefits, but also environmental
ones, as they can supplement or even
replace conventional fossil fuel-fired
generation during normal “blue sky”
days as well as during “dark sky”
major weather events or other emergency situations.
The report notes that, especially
with CHP-based microgrids, energy
efficiency is advanced as well. As an
example, board staff noted that a CHP
system can be about twice as efficient as

Other State Commission Rulings
Analyzed in the December 9, 2016
Issue
Public Service Company of Colorado,
Proceeding Numbers 16AL-0048E et al,
Decision Number C16-1075, November
23, 2016, Colorado Public Utilities
Commission
Kentucky Utilities Company and Louisville Gas and Electric Company, Case
Number 2016-00274, November 4, 2016,
Kentucky Public Service Commission
Washington Utilities and Transportation
Commission versus Puget Sound Energy,
Dockets UE-151871, UG-151872, Order
06, November 16, 2016, Washington
Utilities and Transportation Commission

State Commission Rulings Analyzed
in the December 2, 2016 Issue
Policies to Promote a Partnership
Framework between Energy Investor
Owned Utilities and the Water Sector to
Promote Water-Energy Nexus Programs,
Decision 16-11-021, Rulemaking 13-12011, November 10, 2016, California Public
Utilities Commission
Potomac Electric Power Company,
Case Number 9418, Order Number
87884, November 15, 2016, Maryland
Public Service Commission
Public Service Company of Oklahoma,
Cause Number PUD 201500208, Order
Number 657877, November 10, 2016,
Oklahoma Corporation Commission
Puget Sound Energy, Inc., Docket
UG-151663, Order 10, October 31, 2016,
Washington Utilities and Transportation
Commission

a traditional generating facility because
CHP units can use the heat byproduct
for some other purpose, such as actual
space heating.
According to BPU staff ’s findings, it
clearly would be in the public interest
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and in comportment with the state’s
energy policies and laws for the four
electric utilities serving the state to
commence the process of designing
and constructing community-centric
microgrid projects. Optimally, such
“town center” developments would be
located at or near such critical municipal or county sites as police, fire, or
other emergency response stations;
administrative buildings; hospitals and
other healthcare facilities; and water
and wastewater treatment plants. As to
that latter category, the report underscored the fallout that came when sewage treatment centers across New Jersey
lost power after Sandy, allowing large
quantities of raw sewage to enter the
state’s water supply.
Board staff related that the Federal
Emergency Management Agency,
FEMA, had identified nine New Jersey
counties as most affected by Sandy
as well as most vulnerable to future
storms. They likewise had been declared

most in need of reclamation and infrastructure improvements.
The report therefore urges the utilities to concentrate their initial efforts
on those nine jurisdictions. The board
said it agreed with its staff ’s assessment that each electric utility should
craft at least one town center microgrid
system within its territory, with a
special emphasis on the nine FEMAdesignated counties.
The board similarly concurred with
its staff ’s assertions that the time is ripe
for investments in microgrids, as the
cost of solar, wind, and other distributed generation technologies has been
steadily decreasing while energy policies
nationwide have been increasingly promoting renewable resources.
The board further acknowledged the
propriety of its staff ’s suggestion that the
utilities be directed to continue to make
progress in rolling out their advanced
metering infrastructure, AMI, and other
smart meter/smart grid facilities. From

the BPU’s perspective, microgrids will
produce the greatest benefits when AMI
is deployed simultaneously.
The four utilities entrusted with
fulfilling the town center microgrid
construct are Atlantic City Electric
Company, Jersey Central Power &
Light Company, Public Service Electric
& Gas Company, and Rockland
Electric Company. Not surprisingly,
the nine FEMA-identified counties that
are the focus of the microgrid strategy
are those that are along New Jersey’s
coastline: Atlantic, Bergen, Cape May,
Essex, Hudson, Middlesex, Monmouth,
Ocean, and Union.
Microgrid Report, November 30,
2016, New Jersey Board of Public
Utilities PUF
Any employee whose organization has a Public
Utilities Fortnightly site license may receive
PUR Utility Regulatory News for free. Contact
Joe Paparello if interested, at paparello@
fortnightly.com.

Natural Gas Roundtable meeting, November 29, 2016, Washington DC

From left to right, Susan Ginsberg, VP, Independent Petroleum Association of America; Andrew Black, CEO, Association of Oil Pipe Lines;
Robert Fleishman, Senior Of Counsel, Morrison Foerster; Pamela Silberstein, Senior Director, National Rural Electric Cooperative Assoc.; Lori
Traweek, COO, American Gas Assoc.; Miriam Erickson, Director, Brown Williams Moorhead & Quinn.
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MEGA METRICS

NARUC Manual
on DER Rate Design
and Compensation
Where is it Most Relevant Today?
BY CAMERON BROOKS

L

ast fall, the National Association of Regulatory Utility Commissioners
embarked on a yearlong project to look closely at questions surrounding rate design. They acted in the face of rapidly advancing distributed
energy adoption.
In the words of NARUC’s then-President Travis Kavulla, the goal was to
develop a manual that could serve as a resource for commissioners as they “grapple
with the complicated issues of rate design for distributed generation.”

NARUC established a new subcommittee on rate design. It was charged
with developing the manual to assist
jurisdictions in navigating the challenges, considerations, and policy
development related to compensating
distributed energy resources.
The manual drew great attention,
with over seventy parties providing
input on a draft released for public comment last July. And while the manual is
intended to serve as a resource for rate
design, it also recognizes that the ratemaking process is often said to be more
art than science.
The manual provides a great overview of a wide range of distributed
energy resources, but also makes clear
Cameron Brooks is founder and President
of E9 Insight, a Boulder, Colorado firm that
tracks regulatory proceedings and provides
customized research for U.S. electric utility
industry companies, agencies, and organizations active in establishing policies that
advance clean energy resources.

that there are many related issues that
could not be addressed in this initial effort.
“For example,” the authors write,
“this Manual does not address utility
business model discussions, utility compensation and revenue recovery options,
and larger market development solutions beyond simply addressing DER.”
They add that “concepts such as
performance-based ratemaking, distribution system operators, the role of
the utility in providing technology to
customers, or distribution utility system
planning are not covered in depth in
this Manual, but are important conversations to have considering the current
state of the utility industry.”
The manual does make clear that the
“traditional means of regulation, rate
design, and planning largely assume
the utility will meet all demand with
large, central-station generation facilities,” but that “relying on solutions of
the past does little to meet the needs of
the future.”

The fourteen states
with highest DER
adoption levels
represent forty
percent of the total
market for electricity;
four states have
annual revenues of
more than fifteen
billion dollars.
In this spirit, they suggest that there
may need to be an expanded definition
of a “resource,” noting “regulators are
beginning to see the need for distinction
between types of DER with respect to
the relative values/costs each may have
for the system.”
Still, one of the biggest questions concerns what constitutes a high level of distributed energy resources penetration. As
the manual notes, “The level and pace of
adoption of DER in a system is important in the determination of what, if any,
policy reforms are needed.”
When asked during the NARUC
commissioners’ annual meeting in
November, subcommittee chair Chris
Villarreal, citing the manual, suggested
that the level is “somewhere near five
percent adoption.”
Using the latest information from
the Energy Information Administration,
we’ve taken a first look at which utilities
and jurisdictions have adoption rates
near this level.
There is no one reported metric that
describes distributed energy resources
adoption, but we’ve used the combined
capacity of net metering, distributed
energy and actual demand response as a
percentage of the utility’s peak demand.
To more closely reflect the day-today operating characteristics of the
grid, we’ve used the lower number of
the summer or winter system peak for
each utility.
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DISTRIBUTED ENERGY RESOURCES PENETRATION

FIG. 1
State

Revenue
Utility
($B)

HI

0.3

Hawaii Electric Light

HI

1.6

Hawaiian Electric

HI

0.3

Maui Electric

CA

12.3

NJ

1.1

CA

13.5

OH

1.0

FL

Customers

DER Capacity
(MW)

Proportion of
Peak Capacity

Proportional
Revenue ($B)

83,860

73.3

40%

0.1

302,499

400.0

38%

0.6

70,284

64.4

32%

0.1

5,019,897

4,123.1

28%

3.4

Atlantic City Electric

545,783

363.7

22%

0.2

Pacific Gas & Electric

5,417,166

2,223.6

18%

2.5

Duke Energy Ohio

701,129

151.6

15%

0.1

1.3

Gulf Power

449,470

372.6

15%

0.2

CO

2.7

Public Service Company of Colorado

1,423,796

737.1

14%

0.4

AZ

3.3

Arizona Public Service

1,177,494

628.6

14%

0.5

CA

3.6

San Diego Gas & Electric

1,421,831

559.8

13%

0.5

VT

0.6

Green Mountain Power

260,632

74.8

12%

0.1

NV

2.3

Nevada Power

887,964

344.9

12%

0.3

MA

2.4

NSTAR Electric

1,245,331

362.9

11%

0.0

WI

0.4

Madison Gas & Electric

147,726

52.2

10%

0.0

MA

0.4

Western Massachusetts Electric

212,955

62.7

10%

0.0

AZ

1.0

Tucson Electric Power

417,141

183.4

10%

0.0

NJ

4.0

Public Service Electric & Gas

2,214,633

520.7

8%

0.3

CT

2.6

Connecticut Light & Power

1,232,614

298.7

8%

0.2

NM

1.0

Public Service Company of New Mexico

514,899

112.0

7%

0.1

OH

2.8

Ohio Power

1,464,068

182.1

5%

0.1

NV

0.7

Sierra Pacific Power

334,280

90.2

5%

0.0

NY

0.5

Central Hudson Gas & Electric

302,433

46.0

5%

0.0

25,847,885

12,028.6

Southern California Edison

59.8

9.9

Note:
DER capacity includes net metering distributed energy and actual demand response as reported by EIA for 2015.
Peak capacity represents the lower of summer or winter system peak.
Proportional Revenue represents an indicative value that is the proportional share of revenue based on the capacity:peak ratio.

Overall, there are one hundred
twenty-four large regulated utilities in
the country with annual revenue over
two hundred fifty million dollars. These
regulated entities account for fiftyseven percent of the nation’s retail sales
of electricity.
Another one hundred twelve large
public power, cooperatives and retail providers account for nineteen percent of the
market. Over four thousand small utilities and power providers comprise the

remaining twenty-four percent.
Of these large regulated entities,
twenty-three utilities in fourteen states
have distributed energy resources where
the total capacity is greater than five
percent of the system peak. Another
forty utilities in twenty-two states have
resources that represent from one to five
percent of the peak.
The states themselves can be organized by size. In the accompanying
diagram, we’ve separated them into four

17%

classes, based on total retail revenue in
the states.
As noted, the fourteen states with
the highest DER adoption levels represent forty percent of the total market
for electricity. Four of those states have
annual revenues of more than fifteen
billion dollars, or about forty million
dollars each day.
It is clear that, moving forward,
much more granular information will
be required in order to effectively and
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These numbers suggest
that the questions
surrounding distributed
energy are ones
that regulators must
grapple with today.
wisely plan for investments that support
distributed energy resources adoption.
As the manual notes, “To better
identify locations for development of
DER, a utility needs to understand the
characteristics of its grid.” It continues
by noting that, “The threshold level of
adoption for significant impacts may
not vary only from state to state and
utility to utility, but also from feeder
to feeder or circuit to circuit inside one
service territory.”
These numbers suggest that, far
from being an issue to grapple with
in the distant future, the questions
surrounding distributed energy are
ones that regulators must grapple
with today.
Over one million customers today
are on net metering rates with rooftop solar. They represent over ten
gigawatts of capacity nationwide. For
the top regulated utilities represented
in the accompanying table, the revenue value of the distributed energy
resources capacity as a proportion of
total revenue is nearly ten billion dollars annually.
Certainly, what we read in the
headlines every day suggests that there
are real issues to be addressed today,
but the utility-specific numbers help
explain why. PUF

NARUC: DISTRIBUTED ENERGY PENETRATION

FIG. 2

<1% of peak

1–5% of peak
TX
PA

>$10B
(18%)

IL
VA

>$5B
(30%)

TN
SC

<$5B
(14%)

MS NE ND SD
KS WV WY AK
AR UT DC
17%

GA
NC
MI
IN MD MN
AL LA KY
MO WA OK
OK NH DE
IA ME MT
ID RI
43%

>$15B
(39%)

>5% of peak
CA
FL
NY
OH
NJ

MA AZ
WI CO
CT
NV NM
HI VT
40%

TOP: Percentage of peak demand represented by capacity of DER
BOTTOM: Percentage of retail revenue represented by each column. States with DER
penetration less than 1% of peak represent 17% of retail revenue.
LEFT: Size of the state based on total retail revenue. Six states have revenues >$15B.
The percentage=total share of total retail revenue for each row. Six large states represent
39% of total retail revenue.

NARUC: DISTRIBUTED ENERGY PENETRATION

FIG. 3

>5% of peak
1–5%
>1%

On January 12, we celebrate the birthday of Benjamin Lamme (born in 1864 in Springfield, Ohio). Lamme’s breakthrough, at
Westinghouse Electric Company, was to develop an efficient induction motor from the patents of the great inventor Nikola Tesla,
a project that had frustrated others. Lamme then designed generators of unprecedented capacity (five megawatts) for the
massive Niagara Falls power plant that went online in 1895, beginning our era of central station generation and regional electric
grids. He became chief engineer at Westinghouse in 1903.
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Energy People: Lawrence Jones
(Cont. from p. 19)

opposed to a disruptive one. I’m not saying there won’t be changes
or that there aren’t challenges already here or just around the
corner. However, on a broader scale, as customers’ expectations
change, I confidently believe that many electric energy companies
will continue to adapt and so will the regulatory framework
under which they operate.
Finally, I think that the art and science of knowing your
customers and what they truly value today and in the future will
be the source of competitive advantage in our industry. I think
that predictive analytics based on behavioral economics and big
data will play an increasingly important role in designing new,
adaptive, and agile services.
PUF’s Steve Mitnick: In five years, what do you want to look
back on as a major accomplishment?
Lawrence Jones: In terms of this international program,

I would like to measure the success, not only in terms of the
number of members, but more importantly in terms of how
activities and initiatives we execute have helped our members
to be successful in achieving
I don’t believe
their mission.
A critical part of our strategy
there is going
is to successfully execute our proto be the huge grams now but then have clear
upheaval in the milestones to track our progress
in delivering the results both for
electric
our members and EEI.
industry that
On a personal level, a major
accomplishment would be to
some people
create the optimal conditions
have predicted. that allow me to spend even
more time with my wife and
our three children while still doing work that contributes
to bringing electricity, the fuel of the future, to every corner
of the globe. PUF

ELECTRICAL A PPLIANCES, TWENTIETH-CENTURY DESIGN
Selling was done by trying to persuade the power
companies to take their products as electricity load-builders
and by door-to-door sales men who approached the
householders in all the newly electrified towns, offering free
trials and payments by installments.
This latter form of selling became fairly common practice
between the years 1900 and 1914, and the number of salesmen
traveling around the country loaded with domestic electric
appliances increased enormously. The Hoover Company was the
first to do it as a means of distributing its early vacuum cleaners.
Hoover’s product was invented in 1907 by Murray Spangler
who was bought up by the Hoover family. Originally in the
leather and saddlery business, Hoover was looking for a new
product now that cars were taking over from horses. By the
following year the company had expanded enough to be able
to afford a full-page advertisement in the Saturday Evening

Post encouraging the domestic market to purchase its new
product. The original “Model O” Hoover was made very simply
from sheet metal. Author Pulos has explained in his book “The
American Design Ethic” that it was “essentially a ‘shop-form’
product, constructed primarily by hand methods in a sheetmetal shop, with a brush roll and fan made of die-cast
aluminum and an oil-treated sateen bag.”
The Hoover Company’s main contributions to the history of
domestic appliances lay in its selling methods. Not only did
the company salesman travel around from door to door, he
was also trained to answer very detailed questions about the
products and to give demonstrations. By the 1920s, the
“Hoover” man on his bicycle had become a familiar sight in
the American suburban and rural landscape.
– “Electrical Appliances, Twentieth-Century Design,”
Penny Sparke, E.P. Dutton, 1987
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PICTURE ENERGY
Institute for Electric Innovation's Book Launch, Newseum,
Washington DC, December 14, 2016

Around 980 A.D., Nordic explorers established a new colony on a island they
named “Greenland.” Unfortunately, the
settlers soon discovered Greenland was
covered in snow and not very green. Realizing success might be more difficult than
originally envisioned, the Vikings abandoned Greenland, and a few hearty Danes
instead conquered a much warmer island
– Britain. While that course correction
gave us the English words “blunder” and
“ransack,” it also provides an important
lesson for electric companies considering
big data analytics: remain flexible so you
can pivot to the next opportunity.
– Raiford Smith, VP, Entergy, excerpted
from IEI’s Key Trends Driving Change
in the Electric Power Industry, Volume III
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A Man of Power and the Public Interest

Imagine Better Things

(Cont. from p. 78)

(Cont. from p. 65)

“It’s very nice!” he said.
“Please,” I said. “Take this one, there are plenty of these at the Commission.”
I removed the pin from my lapel and passed it across the table to him. He immediately attached it to his suit lapel, thanking me while doing so.
A week later a package from Joe Swidler arrived at my FERC office. Inside was a
handwritten note and a smaller box.
The note said “Dear Branko, Thank you for the new FERC pin. Please accept
this FPC Commissioner’s pin. It is an extra as I also have a FPC Chairman’s pin,
which differs, as it has a diamond center. Yours, Joe.”
The FPC Commissioners’ pin was significantly more elaborate than the enamel
FERC pin. First, it is solid gold and second, it has a tooled screw mounting! Clearly
I got the best of the swap.
It took another East Coast blackout, this time on August 14, 2003, to get federal
legislation to address Joe Swidler’s concerns about more frequent monitoring of the
nation’s power grid.
The Energy Policy Act of 2005 established a National Reliability Organization
under FERC to do so. Perhaps, had we listened to Joe a decade earlier, the 2003
electric blackout could have been avoided. Who knows? PUF

achieve a new level of system optimization. Are you working with them?
What if utilities changed paradigms
from seeing data as useful for more than
improving system operations? What if
utilities also mined data to understand
customer preferences and improve personal experience?
That’s kind of like the airline and
insurance industries. Based on deep
insights, what new alliances and service
bundles might be developed to deliver
more value?
Enabling technologies are inescapable. And examples of thinkers and
doers creating new value are pervasive.
There is no better time for utilities
to step up – to mitigate challenges and
capture opportunities that technology
enables. Are you among the entrepreneurial thinkers and doers in your
organization?
Where do you look for ideas that
transfer from other industries? And how
are you staying attuned to customer
preferences?
Technology enables. Examples from
others abound. But it’s up to you to
imagine better things. PUF

Energy Highways
(Cont. from p. 59)

is a start. But importantly, explain how system reliability, resiliency, and costs to
consumers are impacted by policy options.
Demonstrate that demand management, distributed generation, energy efficiency and conservation investments by the utility and other stakeholders have been
considered and incorporated as feasible.
That does not mean that policy-makers and the media will like the utility’s
proposed project, but they will be better positioned to understand that it is not
arbitrary or capricious. That knowledge will help the general public understand the
need for and implications of the project.
The time value of money is real for utilities and their customers. Working to
find common ground with opponents of a proposed project and demonstrating to
elected and regulatory officials that sincere efforts were made to address concerns
expressed by opponents will save money in the long run, as opposed to protracted
legal battles.
Not all efforts at reaching a consensus-based solution to developing energy
infrastructures and new rate designs will be successful, but the real value of trying is significant. PUF

Born January 27, 1900, Hyman Rickover went on to develop and lead the highly
successful nuclear navy program with its perfect safety record, and headed
development of the first civilian nuclear plant at Shippingport.

The New Energy Math
(Cont. from p. 57)

more interconnected than ever. In the
Internet of Things – objects and products that are interconnected and identifiable through digital networks – big
data and analytics play an exponentially
larger role across many industries.
Toward that end, Energy Manager
Network Operations Center is an example of how the development and robust
use of smart electric technology is
moving the industry in a new, unprecedented and necessary direction. PUF
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OFF PEAK

A Man of Power
and the Public Interest
Concern for the Grid
BY BRANKO TERZIC

O

ne of the great names in U.S. utility regulation is that of the late Joseph C.
Swidler (1907-1997). His was a remarkable career.
Swidler was a young general counsel of the Tennessee Valley Authority in
the 1930’s. Newly appointed TVA Chairman David Lilienthal tasked him to complete negotiations for the acquisition of transmission assets from the utility holding
company Commonwealth and Southern Corporation.
The utility had been led by future Republican presidential candidate
Wendell Willkie.
Its assets became the backbone of the newly formed Tennessee Valley Authority.
Later, Swidler would serve as Chairman (1961-1965) of the Federal Power
Commission, predecessor to the Federal
Energy Regulatory Commission,
and after that as Chairman (19701974) of the New York Public Service
Commission.
I had met Swidler earlier in my
career while I served as a Commissioner
Branko Terzic is a managing director at
Berkeley Research Group, and a nonresident
senior fellow of Atlantic Council’s Global
Energy Center. He served as commissioner
on the FERC, and on the Wisconsin Public
Service Commission, and as CEO of Yankee
Energy System, Inc.

on the Wisconsin Public Service
Commission, the agency where the
Tennessee Valley Authority’s David
Lilienthal began his governmental
career as an appointee of Governor
Robert “Fighting Bob” LaFollette. But
it wasn’t until I was on FERC that I had
some regular meetings with Swidler.
The topic was always the same – the
state of the nation’s power systems.
Appearing at the Edison Electric
Institute’s annual meeting on June 4,
1963, Swidler gave a speech on the
topic, “The Special Research Problems
and Opportunities of the Electric
Power Industry.”
His influential speech led to

His influential
speech led to the
immediate formation
of the Energy
Research Council,
which was later to
become the Electric
Power Research
Institute.
the immediate formation of the
Energy Research Council, which was
later to become the Electric Power
Research Institute.
Swidler led the Federal government’s
efforts to assess the nation’s electric grid,
starting in 1963 with the creation of
the National Power Survey and its final
report in 1970. During the preparation
of the report, the nation experienced
the largest electrical blackout in U.S.
history, on November 9, 1965. That
event led to the creation of the North
American Electric Reliability Council
in 1968. The creation of NERC was
another Swidler victory.
It was now 1990 and Swidler was
adamant that the government needed to
immediately update the twenty-year-old
National Power Survey report. He wrote
in his 2002 memoir, “Power and the
Public Interest,” “The FPC and FERC
abandoned the role of industry leader
and gadfly, reverting instead to preoccupation with its regulatory role.”
As a new FERC commissioner I
was supportive, but budget realities
and institutional indifference meant
that Swidler’s pleas for an update of the
report fell on deaf ears.
At one lunch meeting I caught
Swidler glancing at the enamel pin I
wore in my lapel.
“What’s that?” He asked.
“Oh” I replied. “It’s a FERC pin!”
(Cont. on page 76)
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February 12-15, 2017
Renaissance Washington Hotel

NARUC Winter Committee Meetings
D.C. is the place to be in February!
This is where regulators, policymakers, and stakeholders
will convene to discuss critical utility and
telecommunications issues.

Learn more about Infrastructure, Innovation, and Investment from
NARUC President Robert F. Powelson. Plus, get important
updates from utility and telecom committees.
February 12-15, 2017

Register today at www.naruc.org/wintermeetings/2017
@NARUC
#NARUCWinter17
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We are the Next Generation (NxG) Utility:
The future of innovation is here.
Learn more at burnsmcd.com/NxGPUF17.
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Offices Worldwide

Burns & McDonnell is pleased to sponsor this series of videos, produced by Penton and in cooperation with our utility clients.
Corporate safety is each company’s responsibility. Consult applicable codes and industry standards for your unique job situation.
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