IEEJ : December 2018 © IEEJ2018

IEEJ Energy Journal Special Issue December 2018
Challenges for Nuclear Power in Deregulated Markets
Peter B. Lyons~

As Japan moves toward liberalized or deregulated (or sometimes labelled as “competitive™)
markets, it may be informative to consider comparable U.S. experience. Many U.S. industries
deregulated in the 1970s, such as the telephone and airline industries. These actions generally
enabled a wider set of consumer options through competition, innovation and efficiencies with
reduced consumer costs. Similar expectations encouraged many states to deregulate their electricity
markets.

Before deregulation, electricity markets were a regulated monopoly. State utility commissions
set rates that assured adequate compensation for utilities, analyzed future electricity needs, and
approved new construction with cost recovery. Deregulated utilities, in contrast, generally focus
only on short term profits. It is very hard to argue that electricity deregulation has reduced consumer
costs since some deregulated states have the highest rates in the contiguous 48 states with
Connecticut - 17.2, Massachusetts 16.5, Rhode Island - 16.3, New York - 14.5, and California -
15.2 cents/kwh, as compared to a national average of 10.3 for 2016.!

With the advent of fracking for natural gas, U.S. gas prices plummeted in the last decade,
falling by a factor of four. In addition, mandates to utilize renewables distorted markets when
coupled with federal and (some) state production tax credits, sometimes driving electricity prices
below zero. (Renewables are still profitable when production tax credits offset any negative price.)
In a recent study, “In New England, ... over 70% of revenues for ... wind and solar units in
2015-16 were federal/state programs... investment/production tax credits, ... renewable energy
credits.”

Moving to renewables and low-cost natural gas in deregulated states benefits consumers in the
short term but, barring other mandates or incentives, they may forego: construction for future
energy needs, carbon reduction, clean air, supply diversity, or planning for weather contingencies.
These lower costs have forced many baseload generation resources (coal and nuclear) into
retirement. Fig. 1 shows the changes in U.S. electricity generation capacity over many decades.
(Note that generation capacity and actual generation are related by the capacity factor, which varies
widely among nuclear 92%, wind 37%, solar photoelectric 27% in the U.S. in 20173).

To evaluate impacts of these changes in generation capacity, especially the retirement of
baseload facilities, the U.S. Energy Secretary requested a report on electricity markets and
reliability. That report* noted that “severe weather events have demonstrated the need to improve

* Former Assistant Secretary for Nuclear Energy, Department of Energy, US
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system resilience.” and “work is needed to understand what can be done to maintain resilience in a
variety of conditions.” The Secretary then proposed that the U.S. Federal Energy Regulatory
Commission (FERC) take swift action to address threats to U.S. electric grid resilience.’ The
Secretary noted that: “A ... resilient ... grid is critical not only to our national and economic
security, but also the everyday lives of American families. A diverse mix of power generation
resources, including those with on-site resources, is essential to the reliable delivery of electricity...”.
The “on-site resources” mentioned here encompass both coal and nuclear energy, and inclusion of
carbon-emitting coal precluded any support from environmentalists. A coalition of clean (wind) and
fossil (petroleum and natural gas) groups opposed the Secretary’s request.®

Fig. 1 U.S. Electricity Capacity Changes - Additions and Retirements*
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FERC responded in January 2018 and noted that, while they shared the goal of strengthening
resilience of the grid, they did not support assistance for nuclear and coal plants in competitive
electricity markets. FERC directed regional transmission operators (Independent System Operators
or 1SOs) to further examine this matter. ISO-New England reported’: “The increasing shift away
from generators with on-site fuel to natural gas-fired generators relying on “just-in-time” fuel
delivery infrastructure (or to generators using inherently variable fuel...) has further exposed the
limits of New England’s existing fuel delivery system and heightened the region’s fuel-security risk,
particularly during the winter.” Some press reports since these events note the Secretary’s
continued interest in support to coal and nuclear plants for resiliency, but other reports claim that
this suggestion has been deferred.®

Low-cost natural gas and renewable mandates and incentives, coupled with flat U.S. electricity
demand, have led to reduced wholesale electricity generation prices. Fig. 2 shows curves for
different electricity distribution organizations in the northeast U.S. Fig. 2 also shows approximate
envelopes that encompass most of these wholesale electricity generation prices at different times.
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Fig. 2 The Impact on U.S. Wholesale Electricity Generation Prices from Low Cost Natural
Gas, Flat Demand, and Renewable Subsidies and Incentives®
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This downward trend in generation price complicates economics for U.S. nuclear generators
despite their improved operations. Average nuclear generating costs® have decreased from a peak
average of $40.25/MWh in 2012 to $33.93/MWh in 2016. Furthermore, there is a significant disparity
between single unit and multi-unit sites ($41.39 vs $31.63/MWh in 2016). While the average
nuclear generators are producing electricity consistent with Fig. 2, although towards the upper end
of the current range, some higher cost plants are not economical and are at risk of closure.

Over the past five years, 18 nuclear reactors at 14 sites across the U.S. have either closed or
their premature closings have been announced.® These closures result in loss of a major source of
clean energy but, in deregulated markets, that factor is not considered by the markets unless other
credits are available. Furthermore, these closures have typically been accomplished with an increase
in use of natural gas, leading to the observation that “Closing nuclear ... means erasing almost all
the ... gains in addressing climate change ... It’s happened in ... every state that has prematurely
closed nuclear in the last few years.”!

Some states have recognized the clean energy attributes of nuclear power and protected their
plants from closure. New York and Illinois now provide credit for the zero-carbon emission of
nuclear plants. Dennis Kucinich (Ohio Congressman, 1997-2013) noted “Ohio’s economy cannot
absorb the shock of taking existing nuclear utilities off-line in a deregulated market. Deregulation
has been a failure in Ohio. It has not in any way, shape or form resulted in benefits for either Ohio
utility ratepayers or Ohio businesses.”*!

The previous Administration of President Obama was strongly supportive of efforts to limit
carbon emissions. The science that drove his concerns has not changed. The recent scientific
Report!? from the current Trump Administration concluded that “it is extremely likely that human
activities, especially emissions of greenhouse gases, are the dominant cause of the observed
warming since the mid-20" century.” Nevertheless, the position of the Trump Administration has
generally been to discount human influences on climate change and to cease implementation of
the
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Paris Accord.™®

Despite diverging views between science and Administration policy, U.S. industries are
generally working to reduce their carbon footprints. For example, Duke Energy recently outlined
their intent to reduce their carbon footprint’* while noting: “We do not believe 100 percent
renewables can reliably deliver the power required by a modern economy.” In this statement, Duke
Energy does not accept the premise advanced by some groups that a 100 renewable future is
feasible®, a view that has been strongly rebutted by other writers.®

The primary lesson with respect to nuclear power for Japan from U.S. experience with
deregulation is that great care should be used in transition to a liberalized market to avoid
jeopardizing utilization of clean and reliable nuclear power. While nuclear power has not been
popular in Japan after the Fukushima accident, it is essential to meet the electricity needs of Japan’s
modern industrial society while minimizing carbon emissions. Intermittent renewables are not able
to provide the reliable power-on-demand that a modern society requires. And while storage systems
can help renewables, available battery systems are not suitable for a grid-level mission.

In closing, the author provides two suggestions for consideration by the Japanese government
and the Japanese people to address these challenges:

If the focus of the Government of Japan and the electric utilities is only on restart of the
existing nuclear plants under the very stringent current safety standards, it seems difficult to regain
public trust. Changing public opinion depends on changing traditional approaches! If these entities
embraced some of the new, far safer, modern plant designs, like some of the small modular reactors,
then the Japanese public could realize that there will be a strong emphasis on evolution toward
significantly safer nuclear systems.

And if the Japanese government intends to fulfill its climate change goals, carbon reductions
are required for all sectors, including electricity production, industry and transportation. Extensive
international research, with strong participation from Japan,'’ is in progress to study systems that
couple the best features of nuclear and renewable energy sources, so that the two sources work
together to extend clean energy to multiple sectors. The IAEA is now sponsoring international
meetings on this topic!® and Japan was a founding member (with Canada and the U.S.) at the May
2018 Clean Energy Ministerial of the “Nuclear Innovation: Clean Energy Future (NICE Future)
[which] will address ... power system integration through ... nuclear-renewable systems™*° But, to
date, none of these integrated systems are actually operating in either Japan or the U.S.

Ideally, Japan will regain its past leadership in reduction of greenhouse gas emissions.
Effective integration of nuclear and renewable energy will be a key contributor to that success.
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