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The National Power Grid

electrical system that connects
electricity producers and
consumers by transmission and
distribution lines and related
facilities.

* |t has evolved into three large
interconnected systems that
move electricity around the
country (see diagram to the
right)

* Mandatory reliability standards

* The U.S. power grid is the\

have been developed by the e

electric power industry and e

approved by the Federal Ener _

Regulatory Commission (FERC) | AR Ea s et e s e

to ensure coordinated electric
system operations.



Energy Supply: Economic Dispatch

Hypothetical dispatch curve for summer 2011
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Other things being equal, plants with the lowest variable operating costs are generally dispatched first, and plants with higher variable
operating costs are brought on line sequentially as electricity demand increases. Other factors can lead to deviations from the
hypothetical economic dispatch curve presented above. Power plant startup times and ramp rates; air permit requirements; electric
transmission system constraints that require non-economic dispatch of generating units for system reliability purposes; and the
preference of operators to avoid cycling nuclear units are several other factors that play a role in dispatch decisions.




The SERC Reliability Corp (SERC) Region

* SERCis a summer peaking Assessment Area the
approximately 308,900 square miles and serves a popula
estimated at 39.4 million.

* SERC s divided into three Assessment Areas: SERC-E, SERC-N, and
SERC-SE. The SERC Region includes 11 Balancing Authorities (BAs)
* The BAis the entity that integrates resource plans ahead of time,

maintains load-interchange-generation balance within the area, and
supports Interconnection frequency in real time.

SERC Capacity Mix - 2014
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Southeast Regulatory Structure

\ |

Electricity Restructuring by State

Source: Energy Information Administration

The southeast retains a more traditional structure with public service commissions overseeing utility rates and programs



The Southeast is the Only Region in the Country
with New Nuclear Capacity Under Construction

Progress on New Reactor Construction in the United States
V.C. Summer Units 2, 3 /
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online in 2017 and 2018,
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ScottMadden Energy Industry Update September 2014

€ SNLis projecting retirement of 13,645 MW of nuclear capacity in the SERC region over the next 20 years
€ SERCis taking steps to build new nuclear capacity to replace some of the retiring generation

@ Other regions of the country are shuttering nuclear and moving away from nuclear as a fuel source (e.g.,
SONGS, Kewaunee, Crystal River)

Sources: Chattanooga Times Free Press; SNL Financial; Nuclear News; industry news



Trends in Generation: SERC Capacity Mix

Resource Mix
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In a low demand world, new capacity is still needed to cover retirements
— mostly coal in the near term

Coal retirements covered by nuclear, natural gas, and renewables

Significant solar and wind additions in near-term driven by expiration of
incentives

and not based on any projections of unreported new developments or retirements



Meeting Proposed EPA Regulations Could
Represent a Challenge for the Southeast

The Top 50 CO, Emitting Plants Are Sizeable Plants Which Provide Baseload Generation for Nearly All Regions in the U.S.
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@ Still uncertainty around the timing of implementation — potential exists for protracted litigation

@ As graph above shows, SERC has significant fossil capacity that will likely need to be either retired or retooled to
meet new standards

Notes:  *Maximum average interim state-level goal from 2020-2029 and maximum goal for 2030 and thereafter outlined in the EPA’s “Clean Power Plan” (including
all four “building blocks” inside the fence and outside the fence). **Plants with units fueled primarily by fuels other than coal are highlighted 7
Sources: ScottMadden analysis; Ventyx; SNL Energy; Sanford C. Bernstein & Co



Keeping An Eye on System Reliability

(NERC’s Long-Term Reliability Assessment)

Resource Adequacy Projections Indicate Declining Reserve
Margins
*  Slow electricity demand growth is easing the transition

from an era of a higher planning reserve margins to an era
of tighter on-peak capacity reserves.

Environmental Regulations Pose New Uncertainties for
System Planners and Require Further Assessment

*  MATS, 316(b), CCRs
* EPA proposed Clean Power Plan

A Rapidly Changing Resource Mix Highlights the Need for
New Approaches to Assess Reliability

* Ongoing retirement of baseload capacity

* Increase dependence on natural gas exposes the power
system to fuel supply disruptions

*  Penetration of variable resources introduces flexibility
challenges

—

Adequacy. The ability of the
electricity system to supply
the aggregate electrical
demand and energy
requirements of the end-use
customers at all times,
taking into account
scheduled and reasonably
expected unscheduled
outages of system
elements.

Operating Reliability. The
ability of the Bulk-Power
System to withstand sudden
disturbances, such as
electricity short circuits or
unanticipated loss of system
elements from credible
contingencies, while
avoiding uncontrolled
cascading blackouts or
damage to equipment.




Some Regional Take-Aways

(seeds for today’s discussion)

\‘

* New generation capacity needed mainly
to replace retirements and to meet new
EPA requirements, and gas will be the
fuel of choice

* EE will play a growing role as a viable
resource in the short term; renewables ....cocmrs
will play in the longer term energy >
picture § i

@ Operational
© Union of Concerned Scientists 2013,
. Ripe for Retirement www.ucsusa.org/ripeforretirement201 update

Ripe-for-Retirement Coal Generators Compared to Existing Natural Gas

% Policy Wi” need to address Short'term Source: Union of Concerned Scientists, 2013
revenue challenges as the region
transitions to a cleaner resource mix



