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key part of a bridge to a cleaner energy future.
Finally, fuel-switching is another available strat-
egy for reducing emissions from the generation
mix, but it should not be undertaken without a
full understanding of the risks involved. Several
such risks are summarized below, many of them
drawn from Implementing EPA’s Clean Power Plan:
A Menu of Options, a guide to technology and pol-
icy options for complying with the CPP recently
published by the National Association of Clean
Air Agencies (NACAA).!" The Menu of Options
explores a broad array of compliance opportuni-
ties in detail. Additionally, Smart Gas Investment for
a Risk-Aware Transition also examines a least-cost
and least-risk approach to the use of natural gas.?

Possible pathways for decarbonizing the power
sector tend to fall into three categories. The first
category, a “microgrid” path, will focus on effi-
ciency, distributed generation, and storage, and
de-emphasize the role of the regional grid. The
second category is “large-scale renewables,” which
relies largely on grid-scale wind and solar. The
third category comprises a “back to baseload”
approach in which gas retains a large role (along
with nuclear energy) as a baseload resource, at
least until carbon capture and sequestration
technology can viably and cost-effectively come
to market.? All of these pathways have a role for
gas. But the “back to baseload” path, in which gas
would be most prominent, depends on relatively
high-risk and high-cost assets. It would involve
investments that, given the emissions benchmarks
that will need to be met in the 2030 timeframe,
may be stranded well before the end of their 30-
to 50-year useful lives. As cheaper, cleaner vari-
able energy resources come on line in response
to mandatory GHG emissions limits and reduce
the capacity utilization of baseload resources—as
modeling by the International Energy Agency
predicts will occur®*—large-scale investment in gas-
fired resources will look increasingly questionable.

Energy efficiency, renewable energy, and demand
response options can help states comply with
the CPP at lower cost and lower risk. A gas-
heavy approach could, in fact, crowd out needed
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investment in these options, delaying the transition
to smarter system operations and practices nec-
essary to reliably incorporate them. The gas fleet,
rather than undergoing a large-scale build-out
in anticipation of a future for which it is not well
suited, could be optimized to complement cleaner
resources. Such an approach will use gas as a gen-
uine “bridge” to aid the wider-scale integration of
renewables into the grid.

The United States has seen tremendous growth
in wind and solar power over the past decade,
and in the first half of 2014, more than half of
all newly installed electric capacity in the United
States came from solar power.* This growth in
variable energy resources (VER) is having a posi-
tive impact on power sector GHG emissions, but
it also creates new challenges for electric system
operators. It has become common to discuss the
challenge of meeting variations in supply arising
from VER production as the “Integration Chal-
lenge.”> Integrating new resources in a way that
maintains reliable system operation is not unique
to VERs. In fact, the legacy of a system dominated
by very large, inflexible resources contributes to

A gas-heavy
approach could,

in fact, crowd out
needed investment
in energy efficiency,
renewable energy,
and demand
response, delaying
the transition to
smarter system
operations and
practices necessary
to reliably
incorporate them.
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Figure 1: the integration challenge, because the addition
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of new, large, inflexible electric generating units
(EGUs) has historically required extensive system
planning. However, the variable and weather-de-
pendent nature of some renewable resources pres-
ents a new kind of integration challenge. Electric
system operators will have to adopt more flexible
operational practices, and they will need access
to more flexible resources in order to maintain
system balance as the share of VERs grows. The
“challenge” then becomes one of helping system
operators find flexible resources to help balance
higher penetrations of VERs.®

This is where natural gas typically joins the conver-
sation, touted as an essential resource for dealing
with the VER integration challenge. Natural gas-
fired generation can indeed be a powerful tool to
help with integration. Sometimes, however, low-
er-emitting demand-side approaches (e.g., energy
efficiency, demand response (DR), time-varying
rates and storage) or supply-side approaches (e.g.,
regional resource sharing, or placing advanced
controls on wind and solar technologies and stor-
age) can meet system integration requirements
at much lower cost and with a much lower car-
bon footprint. Natural gas is a viable supply-side
resource that can be used to balance a variable
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supply of energy from solar and wind. However,
there are many lower-emitting strategies that sys-
tem operators can take—on both the demand and
supply sides—to smooth out the amount of energy
required (i.e. the net demand once energy effi-
ciency and renewable resources are deployed).”

The amount of variability that needs to be accom-
modated by the system operator can also be mit-
igated with smart, clean energy strategies that
smooth out demand on a regional and local basis.
On a regional basis, ten specific tools available
for meeting the integration challenge at least cost
are: Intra-Hour Scheduling, Dynamic Transfers,
Energy Imbalance Markets, Improving Variable
Generation Forecasting, Increasing Visibility of
Distributed Generation, Improving Reserves Man-
agement, Retooling Demand Response to Meet
Variable Supply, Utilizing Flexibility of Existing
Plants, Encouraging Flexibility in New Plants, and
Improving Transmission for Renewables.® Tak-
ing actions such as investing in specific types of
energy efficiency, adapting how solar energy pan-
els are used, using time-varying pricing, installing
storage, and taking advantage of underutilized DR
resources can be powerful tools for meeting the
new integration challenge.’

While some new natural gas generation may be
needed in some places, it should be employed
as a complement to lower-emitting strategies in
order to build a bridge to a much lower-emitting
future. Because overinvestment in gas generation
imposes financial and carbon risks on consumers
and society, ensuring that lower-emitting resources
and strategies are prioritized is paramount. Some
opportunities to do so include:

1. Investment
in state-of-the-art information, communica-
tions, and electric system control technologies
is required to identify system needs accurately;
communicate them clearly (through market and
regulatory signals) to generators, consumers, and
service providers; and enable smart responses.

Improving transparency is essential to
ensuring that market opportunities are available
for clean energy resources, flexibility options
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such as demand response and distributed
storage, and appropriate gas generation.

3. Gas gen-
eration, renewable energy, energy efficiency,
demand response, and storage each offer
energy services that should be allowed to com-
pete fairly to meet consumer and electricity
system needs.

Implement a “Clean
First"1® approach, whereby renewable energy,
energy efficiency, and demand response
are procured and dispatched before dirtier
resources, and fossil fuel resources are used
strategically to achieve a reliable and affordable
portfolio that maintains a low-carbon trajectory.

Policy enhancements are
needed at the state, regional, and federal level
to support collaboration among beneficial
transmission, distribution, and generation. This
will ensure that new projects are appropriately
vetted and that approved projects are permit-
ted quickly, and to discourage investments in
unnecessary fossil generation.?

Natural gas can serve as a complement to the
other strategies listed above, and as a bridge while
additional strategies, technologies, and policies
are developed.

When considering an ongoing role for gas in the
generation mix, one option is to switch existing
plants from burning dirtier to cleaner fuels. This
approach appears straightforward, but decisions
about cost and fuel choices can make it a compli-
cated endeavor.

Fuel switching generally takes one of three forms.
The first applies in cases where an EGU can use
multiple fuels and involves cutting back on the
use of a higher-emitting primary fuel and increas-
ing the use of a lower-emitting backup fuel. The
second option is to blend or cofire lower- and
higher-emitting fuels—for example, two different
ranks of coal could be blended, or biomass could
be cofired with coal. A 2012 Energy Information
Administration (EIA) survey found that 1,980 of
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the multi-fuel generating EGUs in the United
States have cofiring capability (most commonly for
gas and oil) and the necessary regulatory approv-
als. Figure 1 shows the proportion of U.S. power
plants equipped for cofiring according to which
fuels they can use.

The third option is to modify, or repower, the
EGU unit to use a lower-emitting fuel. Most of
the dozens of projects that have been completed
or planned in recent years involve repowering
existing coal units to burn natural gas, such as
Dominion Virginia Power’s 227 MW Bremo Power
Station in Bremo Bluff, VA. Another route is a coal-
to-biomass conversion as done at DTE Energy Ser-
vices’ 45-MW power plant at the Port of Stockton,
CA and at Eversource’s 50 MW Schiller Station in
Portsmouth, NH.

Input emissions factors for biomass fuels are dif-
ficult to pin down because there is considerable
debate over whether biomass is carbon-neutral.”
If regulators consider biomass fuels as fully or par-
tially carbon-neutral, biomass utilization at existing
coal-fired power plants could potentially play a role
in reducing CO, emissions. Two studies conclude
that a 5 percent CO, reduction from the North
American electric power sector (roughly 100 Mt
per year) could be achieved solely by cofiring bio-
mass with coal at existing EGUs.'23

In virtually all cases, fuel switching will either
require capital investment, increase operations and
maintenance (O&M) costs above the status quo,
or both. In the context of mandatory GHG regu-
lations for existing sources, the relevant question
will be whether the resulting cost is less than that
of other compliance options. NYSERDA's report
on the RGGil states found that switching to natural
gas was caused in large part by the drop in price
relative to oil and coal, which should be considered
in light of potential future price volatility. Studies
of repowering costs are mixed, but the EPA con-
cluded that it will on average be more expensive
than other available options.™

Aside from cost questions, a fuel-switching
approach should not be undertaken without a
clear understanding of the risks involved. First,
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needed in some
places, it should
be employed as

a complement

to lower-emitting
strategies in order
to build a bridge
to @ much lower-
emitting future.
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Gulf Coast Oil and Gas Environmental Conference

September 22-23, 2015 - Hyatt Regency New Orleans, LA

Part of our new series on environmental issues and
emerging technologies in the oil and gas industry, this
conference will cover broad scale topics on current onshore
and offshore oil and gas multi-media environmental issues
in the Gulf of Mexico Region. With a mix of panels and
technical presentations, sessions will include air quality, spill
response, waste management, transportation and storage
issues, hydraulic fracturing, and oil and gas environmental
legislation and litigation.

Speakers will include federal and state regulatory authorities,
industry experts, environmental interest groups, university
researchers, consultants and attorneys.

Visit www.awma.org/gulfcoastoilandgas

for complete program and registration information.
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the strategy may have permitting implications for
existing sources, possibly requiring revised oper-
ating permits or, for a repowering project, a New
Source Review (NSR) construction permit. The
potential that a repowering project could trigger
costly federal NSR, Prevention of Significant Dete-
rioration (PSD), or New Source Performance Stan-
dard (NSPS) requirements is relatively small but
could happen if, for example, a repowering project
resulted in greater utilization of the EGU and, in
turn, higher emissions.

The lack of availability of firm natural gas pipe-
line capacity could also limit the potential for fuel
switching. Extending a new pipeline connection to
a power plant can be a lengthy and costly process.
Even if a plant is connected, there may be seasonal
limitations, as was seen in the U.S. Northeast in
the cold winter of 2014. Many power plants found
that they could not obtain gas because they did
not have firm delivery contracts, and those that
did have firm contracts were using nearly all of
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the existing pipeline capacity. Steps were taken to
reduce these risks during winter 2015, but pipeline
capacity remains a concern for plant operators.

Fossil fuel prices represent another uncertainty.
Historically, oil and natural gas prices have been
more volatile than coal prices. Hydraulic fracturing
promises to reduce price volatility in the United
States as much as it has reduced absolute prices.
However, it remains to be seen if this promise will
hold over the long term given natural gas’ history
of price swings.

Conventional wisdom focuses on the reliability of
gas, but the flip side of this in the fuel-switching
context is that any project that requires an EGU to
go offline for an extended period of time may also
raise reliability concerns. The likelihood will vary
with the size (i.e., capacity) of the EGU, the dura-
tion of the scheduled downtime, and the amount
of excess capacity available in the region to meet
load during that period.
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Finally, power plants that have not previously uti-
lized biomass or other alternative fuels may strug-
gle to establish reliable supply chains. This is a
classic chicken-and-egg dilemma: Generators will
not switch fuels until they are certain of supply,
but a supply chain will not materialize until there
is sufficient demand for the fuel. Onsite storage
of solid biomass fuels can also pose problems in
terms of space, fire risks, or fugitive dust concerns.
(These are already familiar issues at coal-fired
plants, as are the techniques to address them.)

NACAA's Menu of Options explores a wide vari-
ety of strategies for complying with mandatory
GHG emissions regulations, and it, as well as a
fellow report Smart Gas Investment for a Risk-
Aware Transition, explain how natural gas can
play an important role in several paths forward for
our electricity system. A danger exists, however,
that the current low price environment will fuel
a “dash to gas” that fails to consider longer-term

risks and realities. Incurring costs to build large
numbers of new facilities between now and 2030
runs a considerable risk of stranded investment.
After 2030, the emissions from many of these
plants may simply be too high to meet environ-
mental requirements, and as a result some of
these EGUs may become stranded assets. The
current situation facing many coal-fired plants is
instructive. Some are being updated for cofiring
or repowering, as noted above, and these clean-
er-burning facilities may find a role in a state’s
initial plan for CPP compliance. But the econom-
ics and other risk factors remain so challeng-
ing that many other coal-burning facilities are
simply being shuttered. The same future could
await gas-fired plants if large-scale construction
is undertaken today with little thought given to
longer-term cost and risk. Instead of embarking
upon such a risky path, utilities and regulators
will want to carefully consider how the role of
natural gas can be optimized in creating a cleaner
and more flexible future grid.
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