Energy Markets




Connect with last week

* Summary?

* Reason nuclear i1s not the top option 1s not only because of tax
Incentives or government programs



GENERATION

Electricity is generated at
various kinds of power plants
by utilities and independent
power producers.
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voltages over long distances
from power plants to communities.
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4 | Electricity from transmission =
lines is reduced to lower ‘
voltages at substations, and
distribution companies then
bring the power to your home
and workplace.
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Natural Monopoly

* A natural monopoly is a distinct type of monopoly that may arise when
there are extremely high fixed costs of distribution, such as exist when
large-scale infrastructure is required to ensure supply.

* Examples of infrastructure include cables and grids for electricity

supply, pipelines for gas and water supply, and networks for rail and
underground.

* These costs deter entry and exit.

* Since 1t 1s economically sensible to have some monopolies like these,

governments allow them to exist but provide regulation, ensuring
consumers get a fair deal.



Public Electric Utility

* A company 1n the electric power industry that engages in electricity
generation and distribution of electricity for sale generally 1n a
regulated market.

* Electric utilities include investor owned, publicly owned, cooperatives,
and nationalized entities.

* Utilities are regulated by local and national authorities.



Regulated Electricity Markets

* 1920s/1930s: utilities start to have strong tendency to become natural
monopolies

* Two utilities cannot compete 1n the same area

* Entire geographical regions or states grouped up and became regulated
utility structures

* Public Utility Commissions (PUCs) or their equivalent in each state
serve as a replacement for the competitive market



Public Utility Commissions (PUCs)

* Regulatory agency for public utilities

* Decide on returns on capital, rates, etc., and approve major projects or
initiatives (anything that might cost ratepayers money)

* Determine how much the utility 1s allowed to invest and in what, how

much 1t can charge, and what 1ts profit margin can be.



Rate Base

* The "rate base” 1s the value of the company’s assets minus
accumulated depreciation.

* The allowed rate of return (return on assets) drives a utility’s
profitability.

* Expenses are simply passed through, including fuel in cases where
regulated utilities own power plants.



Do you notice any ethical j
unethical misuse of mone

ore precisely, any
utilities?




Regulated Skewed Incentives

* Regulated system subject to skewed incentives because of how
utilities are compensated for the investments they make

 Utilities have a rate base, summation of all expenses and capital assets

* Si1ze of rate base 1n dollar terms determines the rates that a utility can
charge

* Backward 1ncentive produced : if utility project goes over budget, that
cost overrun goes into the rate base and there 1s no repercussion for the
utility

* When this happens, utility has a meeting with theirr PUC and
ratepayers advocacy groups



How does this relate to n

* Historically, nuclear power plants have go et. Those cost overruns

will fall onto the ratepayer.




Deregulated Utilities and Markets
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Deregulation

* Mid 1970s: restructure utilities to prevent Averch-Johnson effect and to incentivize
lower costs

* Earliest move toward deregulation was incorporating renewables into the grid or
merchant plants (small owners)

* Example: CA required utilities to buy power back from people with solar panels
* And i1t wasn’t a huge disaster !!!

* Hence, some states converted electricity supply systems from regulated
monopolies to competitive markets (bid power or distribution capacity to the
market)

* Generation and distribution are the most frequently deregulated



Deregulated Market

* States created market places where electricity retailers come together and bid (how
much power and at what price)

 Electricity generator has to consider how much capacity it has to give to the
market and the cost of shutting down a plant

* What do you think a nuclear power plant has to give to the market, and how do
you think the cost of shutting down affects a nuclear power plant?
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Electric generator dispatch depends on system demand
and the relative cost of operation

Hypothetical dispatch curve for summer 2011 -
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Source: U.S. Energy Information Administration.

Note: The dispatch curve above is for a hypothetical collection of generators and does not represent an actual electric power
system or model results. The capacity mix (of available generators) differs across the country; for example, the Pacific
Northwest has significant hydroelectric capacity, and the Northeast has low levels of coal capacity.



Deregulated Markets

* Deregulation also occurred on distribution side
* Consumers have the ability to decide which distributors they want

* Transmission is impossible to deregulate



This up-to-date map shows deregulated electric and gas markets in the US
as of spring 2017. Keep in mind that no state has an energy market
that is completely deregulated. The closest state is Texas with
approximately 85% of the state having access to energy choice.

| Regulated Gas and Electricity Markets [ Deregulated Gas Markets

- Deregulated Electricity Markets - Deregulated Gas and Electricity Markets

https://www.electricchoice.com/map-deregulated-energy-markets/
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Nuclear in Regulated and Deregulated
Markets
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Nuclear Specific

* Deregulated markets are less friendly to nuclear b/c deregulated utilities are less
able to tolerate risk, cost overruns, and operating cost overruns (which deregulated
markets were introduced to get rid of)

* Impossible for deregulated utilities to consider building nuclear power plants

* [fthey did and construction costs went over budget, the loan payments would
cause the NPP to not be able to bid in to the market at a competitive price or
make enough money to cover operating costs

* Cost overruns are much less tolerated b/c competing against other sources of
generation
* Discounting, time value of money

* Deregulated utilities have less ability to plan for the future or to count on
sources of revenue that are far in the future (>5 years, too much uncertainty)

* Deregulated utilities are more beholden to short-term financial returns and to
shareholders



How do utilities make decisions about things they
will build?

e Utilities are risk-averse
* Nuclear industry’s fault for risky designs

* Nuclear power plants are intensive capital investments (the amount of
money 1s a fraction of the total finances of the utility company)

* Extremely bad consequences if project goes poorly

* More complicated financing involved



How do you think nuclean gy markets?




Nuclear Value

* Value secondary services
* Resiliency

 Balancing robust electric grid: if an electricity source drops out, back
ups need to be 1n place to operate in moments notice

* Best way to compensate for 100% running of nuclear plant? Should
market be paying for that explicitly?

* Active area of research



How can nuclear







