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Executive Summary

A Brief Description of Portfolio Management

Portfolio management offers electric utilities and their regulators a process for making
the most of the rapid changes and developments in today’ s electricity markets. A utility
or default service provider that actively participates in electricity markets, and that
carefully chooses among the wide variety of different electricity products and resources,
will be able to provide better services to its customers over both the short- and long-term
future.

Portfolio management begins with the primary objectives of a utility or default service
provider in obtaining electricity resources for customers. Providing reliable electricity
services at just and reasonable rates will continue to be a primary goal of electric utilities.
Other objectives include mitigating risk; maintaining customer equity; improving the
efficiency of the generation, transmission and distribution system; improving the
efficiency of customer end-use consumption, and reduction of environmental impacts.
Portfolio management provides a process for utilities to determine and implement the mix
of electricity resources that will achieve these objectives to the greatest extent possible.

Portfolio management requires several key steps on the part of electric utilities or default
service providers. Portfolio managers must first prepare load forecasts that represent the
best assessment of customer demands for generation, transmission and distribution
services for the long-term future. They must then assess all the opportunities available
for meeting customer demand through cost-effective energy efficiency resources. The
next step includes assessing the wide variety of generationrelated opportunities,
including building power plants; purchasing from the wholesale spot market; purchasing
short-term and long-term forward contracts; purchasing derivatives to hedge against risk;
developing distributed generation options; building or purchasing renewable resources;
and expanding transmission and distribution facilities. The next, and most challenging,
step in portfolio management is to develop the optimal mix of these resources that will
best achieve various objectives identified by the utility and promoted by the regulators.

With the current lack of retail competition, default service providers have little pressure
or incentive to pass the benefits of their long term portfolios on to retail customers. State
policymakers need to create the necessary conditions for the full benefits of successful
portfolio management to flow to retail electric customers It may aso be that some
default service providers only passively participate in the competitive el ectric market, by
purchasing all of their generation from relatively short-term options. In so doing, they
are missing many opportunities, and they are leaving their customers vulnerable to higher
costs and greater risks. In order to benefit from competitive electricity markets, default
service providers must participate more actively in procuring resources for their
customers.

Portfolio management is also important for those utilities that remain vertically
integrated. It provides a means for these utilities to meet the traditional objectives of
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providing reliable, low-cost electricity services by taking advantage of the new and
emerging opportunities available from the competitive wholesale el ectricity markets.

The Benefits of Portfolio Management

In jurisdictions where retail competition has been introduced, the vast mgority of
customers continue to be served by the default service provider. Thistrend islikely to
continue well into the foreseeable future, as aresult of the many barriers that limit
customers’' ability to switch to alternative generation companies. Portfolio management
provides a means for these customers to enjoy some of the benefits offered by the
competitive wholesale markets, through the efforts of the portfolio manager who
essentially acts as their “broker.”

If done well, portfolio management will result in lower electricity costs, lower electricity
bills, and more stable electricity prices. If, instead, default service providers are allowed
to simply pass the costs of short-term generation contracts to customer, customers will be
subject to higher electricity prices, greater volatility in prices, and greater risks of future
cost increases.

Portfolio management will also improve the operations and the competitiveness of the
wholesale electric markets. By representing large volumes of customers, and by
increasing the demand for a more diverse range of competitive options (e.g., avariety of
forward contracts), portfolio management will result in a more robust wholesale market,
and will limit the ability of afew key generation companies to manipulate the market
through the predominance of short-term contracts and spot market purchases. In sum,
portfolio management is not only consistent with competitive markets; it is, in fact,
necessary to ensure that competitive wholesale markets are robust.

Regulators will also benefit from portfolio management, as it provides them with an
opportunity to ensure all customers continue to be provided with the best possible electric
services available. Portfolio management is also one of the few policy tools available
that allows regulators to ssmultaneously promote competitive wholesal e el ectricity
markets and protect consumers from some of the risks of competitive markets.

Portfolio management also offers other advantages to customers, regulators and utilities.
It can reduce the risk of price volatility and of future price increases through the
promotion of diverse resource types. It can help improve reliability by promoting
smaller, modular resources, and by slowing down load growth. It can also promote the
more efficient use of electricity resources, improvements in the utilization of transmission
and distribution facilities, and increased use of renewable and distributed generation
resources.

Demand Forecasts: Must Assess the Impacts of Customer Choice

Load forecasts play an essential role in portfolio management, as they provide the
foundation for making decisions about the need for new electric resources. Load
forecasting techniques are by now well-established in the electric utility industry.
However, electricity industry restructuring and portfolio management raise several new
issues for utilities and regulators to consider.

Executive Summary Page ES-2



- Regulators should require utilities to provide descriptions and documentation of
their load forecasts as part of their portfolio management obligations.

- Utilities in states with retail electricity competition should be required to prepare
and present separate load forecasts for transmission and distribution (T&D)
services and for default generation services.

- The forecast of demand for default service must include a comprehensive
assessment of the competitive electricity market over the short-, medium and long-
term future, in order to assess the extent to which customers are likely to switch
providers.

. Theforecast of default service demand must include a detailed estimate of future
default service customer retention rates, by customer class.

- In competitive markets, the forecasts of demand for default service should include a
broader range of sensitivities than typically used by a vertically-integrated utility.

Finally, asthe roles for providing default and competitive generation services become
spread across more than one entity (competitive generators, distribution utility, other
default service providers, etc.), it will be important for regulators to clarify who has
responsibility for making comprehensive load forecasts.

Energy Efficiency: Still a Cost-Effective Resource Option

Throughout the US there is a large potentia for energy efficiency measures that reduce
customer demand but cost significantly less than generating, transmitting and distributing
electricity. Energy efficiency programs offer enormous opportunities for lowering
systemwide electricity costs and reducing customers’ electricity bills. They also offer
other important benefits in terms of reducing risk, improving reliability, mitigating peak
demands, mitigating environmental impacts, and promoting economic development.

Despite widespread scaling back of utility energy efficiency programs during the 1990s,
the primary rationale for implementing energy efficiency programs — to reduce electricity
costs and lower customer bills—isjust as relevant in today’ s electricity industry asit has
been in the past. Consequently, energy efficiency is an important resource to include in
portfolio management, because it can (a) lower electricity costs and customers' bill, and
(b) reduce the amount of generation needed to be obtained from the market.

Some states have established a system benefits charge (SBC). A fixed charge is collected
from all distribution customers to provide stable base funding for energy efficiency
activities and to address some of the concerns created by restructuring. However, SBCs
in place today fall far short of capturing the full potential for cost-effective energy
efficiency to meet the future needs of the system and consumers. Consequently, portfolio
management should be used to identify and implement additional energy efficiency
beyond that which is implemented through SBCs.

The methodologies and tools for assessing and selecting cost-effective energy efficiency
resources are by now well- established. In general, efficiency programs should be
implemented if their total life-cycle costs are lower than those of comparable generation,
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transmission and distribution facilities. The Rate Impact Measure test, representing a
narrow and short term perspective, should not be used as the primary criterion for
screening energy efficiency resources. Instead, rate impact concerns should be addressed
through proper program design and budgeting.

Generation Resources: A Variety of Opportunities

Portfolio management requires that utilities and default service providers take advantage
of al the electricity generation, and generation related, opportunities that are available in
today’ s electricity markets, including:

. Building and operating a new power plant. Within this category there are many
technology and fuel types to consider, each with important planning considerations
such as capital costs, financing requirements, fuel costs, construction lead time,
compliance with environmental regulations, siting and permitting, and more.

- Purchases from the wholesal e spot market. These offer the advantage of no long-
term commitment and flexible response to customer demand, but the disadvantage
of being highly volatile and subject to market risk.

- Short-, medium-, and long-term contracts for power. Forward contracts avoid
exposure to spot market volatility and can reduce costs, but mean that buyers
cannot take advantage of falling market prices if they occur and incur the risk that
the counter-party may default, or that demand may fall.

- Option contracts and flexibility contracts. These contracts provide greater certainty
than forward contracts but may result in additional transaction and pricing costs.

- Financial derivatives such as futures contracts and swaps. These provide the
buyers with financial hedge against future price spikes. The goal of derivativesis
to stabilize prices, but not necessarily lower them.

- Distributed generation facilities. These are small, modular generation technologies
that can be installed in particular locations on the power grid where generation is
especially valuable, including a customer’s premises.

In addition, there are a variety of ways that the actual purchasing of these resources can
be implemented in order to get the best deal for customers. For example, “dollar cost
averaging” is a technique whereby purchases of a commodity are made in small
increments at frequent durations (e.g., 12 monthly purchases instead of a single yearly
purchase), in order to mitigate the effects of price fluctuations and spikes.

It is important for utilities and portfolio managers to consider many factors in comparing
these different generationrelated opportunities. For example, physical hedges (such as
building or buying renewable resources to hedge against gas price risk) are likely to be
more reliable and safer than financial hedges (such as gas fixed price gas contracts or gas
price futures), because the latter are only available for relatively short time periods and
are subject to default, bankruptcies and forced renegotiation from the seller.
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Transmission and Distribution: Integrate Into the Resource Plan

Portfolio management also requires that utilities and default service providers consider
transmission and distribution opportunities and costs in devel oping the resource portfolio.
Decisions regarding the maintenance or enhancement of T&D facilities will have
important consequences for the development of generation and efficiency resources, and
vice versa.

Portfolio managers should consider not only the generation resources that are available
with the existing transmission system, but also those that could be tapped via hew or
upgraded transmission. Similarly, evaluation of generation resources should reflect the
costs, engineering and permitting requirements and impacts of transmission required to
bring the power to consumers.

Conversaly, portfolio managers should also consider whether costly T&D upgrades and
enhancements can be deferred or avoided through strategic placement of power plants,
energy efficiency investments or distributed generation technologies. The interplay
between T&D investments and alternative resource options will have important
implications for the T&D portions of customers’ bills as well as the generation portion.

Determining the Optimal Resource Portfolio: Putting It All Together

The most important aspect of portfolio management isin determining the optimal
combination of resources to meet customers needs. At this point in the portfolio
management process, all of the analyses described above are pulled together to identify
the preferred resource portfolio.

Portfolio managers should clarify their objectives, and use these as selection criteria for
making decisions between competing resource options. The primary objectives should
include: (&) maintain low cost of electricity; (b) provide safe and reliable electricity
service; (€) maintain stable electricity prices over the short- and long-term; (d) mitigate
risk, both in terms of price volatility and price increases; (€) utilize resources efficiently,
at the customer end-use, and at generation, transmission and distribution facilities; (f)
mitigate environmental impacts of electricity services; and (g) maintain a flexible
portfolio, able to respond to market and industry changes.

Resource portfolios should be prepared to cover the long-term planning horizon (e.g., 20
years), in order to capture the full range of opportunities, benefits and costs associated
with resource decisions. Determining the optimal resource portfolio requires severa

steps:

. Determine a set of generation options that would best be able to meet the expected
customer demand. This should be based on a comprehensive assessment of
conventional power plants, renewable resources, spot market purchases, and short-,
medium, and long-term power contracts.

- Assess opportunities for transmission and distribution upgrades and enhancements
to improve the mix of generation options. Similarly, assess opportunities for
different mixes of generation options to reduce T& D costs or improve T&D
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opportunities. Distributed generation options should be factored into this
assessment.

. Determine the set of energy efficiency programs that would reduce demand and
reduce the costs of the generation, transmission and distribution options selected so
far. The potential for “demand response” to reduce costs during peak periodsis
also considered at this point. All efficiency measures and programs that can reduce
the total cost of electricity should be integrated into the resource plan.

- Conduct risk analyses to assess the extent to which the resource portfolio is subject
to short-term and long-term risks. This includes anticipating key potential
deviations from the assumptions and forecasts used, and assessing the sengitivity of
the resource portfolio to potential uncertainties.

- Determine the set of financial hedging instruments that would help mitigate the key
risks that might remain in the resource portfolio. The optimal resource portfolio
should strike the appropriate balance between reducing costs and reducing risks.

The portfolio manager may need to iterate a portfolio through these steps several timesin
order to fully assess the inter-related effects of the different resource types. Another
approach isto develop several alternative resource plans, and assess how each of them
meets the planning objectives and criteria. Smaller default service providers, with less
expertise and resources, may simplify some of these steps, but each step is important in
the portfolio management process.

Default service providersin jurisdictions where retail competition is allowed will have
greater uncertainty regarding customer demand for generation services and thus should
analyze several different scenarios for customer demand. An optimal resource portfolio
should be determined for each of the different demand scenarios, and each portfolio
should be flexible enough to respond to changing demand over time.

Maintaining an Optimal Portfolio Over Time: Vigilance and Flexibility

Once an optimal resource plan has been determined, the portfolio manager must
implement the plan flexibly and judiciously over time. Ongoing evaluation and updating
will not only help realize the full potential of PM and risk management, but will also
allow portfolio managers to respond to unexpected devel opments in wholesale electricity
markets and the industry in genera.

To ensure that the portfolio strategy is successfully implemented, an action plan should
be prepared that covers (a) acquisition and disposal of portfolio elements; (b) monitoring
of market conditions, environmental trends, and electric loads; (c) monitoring of portfolio
performance; and (d) evaluation of potential new acquisitions or hedging instruments.
Counterparty credit and settlement risk require constant attention. Both supply and
demand side initiatives should be evaluated on aregular basis.

Regulatory and Policy Issues: Clear Guidance and Incentives

Legidators, regulators and other stakeholders will have to play akey role in portfolio
management in order for it to be successful. First and foremost, legislators and regulators
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must make it clear that all utilities and default service providers must actively and
aggressively pursue all opportunities to reduce costs, mitigate risks and achieve other key
public policy goals.

Regulators should require utilities to submit periodic (e.g., every two years) portfolio
management plans and progress reports that describe in detail the assumptions used, the
opportunities assessed, and the decisions made in developing their resource portfolios.
Regulators should carefully review these plans and either approve them or reject them
with recommendations for modifications necessary for approval.

Finally, regulators should establish regulatory and ratemaking policies that provide
utilities with the appropriate financial incentives to prepare and implement proper
resource portfolios. Thisincludes incentives to (a) design and implement cost-effective
efficiency programs; (b) develop cost-effective distributed generation options;

(c) identify and implement the optimal mix of power plants and purchase contracts,

(d) implement risk management techniques, and (€) implement, update and modify the
resource plan over time in order to respond to changing market and industry conditions.
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1. Introduction

Overview of Portfolio Management

Providing good retail eectric service in today’s electricity industry is chalenging due to
volatile wholesale market prices, fuel supply risks, market power considerations,
uncertainty about environmental impacts and regulations, and bankruptcy filings by
major players. In situations with retail electricity restructuring, there are additional
challenges associated with the possibility of customer switching.

Portfolio management (PM), both as a theory and a practical reality, has been
successfully applied in awide range of industries to procure resources and manage risks.
Portfolio management as applied to the electricity industry is based on the ssmple notion
that a utility or default service provider that actively participates in electricity markets,
and that carefully chooses among the wide variety of different electricity products and
resources, will be able to provide better services to their customers over both the short-
and long-term future.

Portfolio management requires severa key steps on the part of electric utilities or default
service providers:

- Portfolio management begins with the regulators, utilities and other stakeholders
identifying the primary objectives that should use in obtaining electricity resources
to meet customers' needs.

- Portfolio managers must prepare load forecasts that represent the best assessment
of customer demands for generation, transmission and distribution services for the
long-term future.

- They must then assess all the opportunities available for meeting customer demand
through cost-effective energy efficiency resources.

- The next step includes assessing the wide variety of generationrelated
opportunities, including building power plants; purchasing from the wholesale spot
market; purchasing short-term and long-term forward contracts; purchasing
derivatives to hedge against risk; developing distributed generation options;
building or purchasing renewable resources; and expanding transmission and
distribution facilities.

- The next step in portfolio management is to develop the optimal mix of these
resources that will best achieve the various objectives. A sound portfolio
management approach will seek to adopt a variety of resource types to lower costs,
reduce risk, and achieve other key objectives.

- Finaly, utilities and default service providers must constantly upgrade and modify
their resource portfolios and acquisition plans in order to respond to industry
changes over time.
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Outline of this Report

This report provides regulators, utilities, or other parties that have a stake in the provision
of electric generation with theoretical and practical concepts and methods for managing
the procurement of electricity resources through portfolio management. We hope that
this report will be used as a reference document to assist with the understanding and
application of portfolio management techniques. The list below provides a general guide
for the various topics covered.

The need for portfolio management. Chapter 2 provides the rationale for implementing
portfolio management, either in jurisdictions with retail competition or in those without.
It also defines the term “default service provider,” and discusses the volatile nature of
prices in today’ s wholesale electricity markets.

The benefits of portfolio management. Chapter 3 presents some of the key benefits of
portfolio management, including the regulatory benefits, the ability to mitigate risks, the
ability to promote more efficient and robust wholesale electric markets, and the ability to
improve system reliability.

Portfolio management concepts Chapter 4 presents some of the key portfolio
management concepts that can be applied in any industry, along with examples of how
these general concepts can be applied in the electricity industry. It also provides a brief
discussion of some of the portfolio management practices that are being applied in the
electricity industry today, both in states with and without retail competition.

Forecasting electricity demand. Chapter 5 discusses the role of demand forecasting in
portfolio management, and explains how default service providers must develop forecasts
of the demand for generation services despite the uncertainty introduced by retail
competition.

Options for managing electricity demand. Chapter 6 discusses the benefits of energy
efficiency, and the role energy efficiency must play in portfolio management. It explains
how portfolio managers should consider energy efficiency resources above those required
through system benefits charges, and how the rate impacts of energy efficiency programs
should be addressed.

Generation options. Chapter 7 presents an overview of the many types of generation
options available today, including different technology types, different
ownership/purchase arrangements, and distributed generation options. It also discusses
different types of power contracts, financial hedging instruments, and how to balance
long-term versus short-term options.

Transmission and distribution options. Chapter 8 discusses the role that transmission and
distribution facilities should play in portfolio management, and the relationship between
T&D, generation and efficiency resources.

Determining the optimal resource portfolio. Chapter 9 describes some of the concepts
used to select among the many resource options in order to meet the primary objectives
of portfolio management, and lists several techniques for analyzing risk exposure.
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Maintaining an optimal resource portfolio. Chapter 10 explains why and how a portfolio
manager should upgrade and modify their resource portfolios and acquisition plansin
order to respond to industry changes over time

Regulatory and policy issues Chapter 11 presents some of the regulatory and policy
issues that will need to be addressed in order to support the implementation of portfolio
management. The objective of this Chapter isto only raise the key regulatory issues; it
does not provide a detailed description of the policies necessary to make portfolio
management happen. Such policies should be the subject of further research.
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2. The Need for Portfolio Management
in Today’s Electricity Markets

Nationally, electricity markets are undergoing extraordinarily rapid change. For the first
time, states need to develop ways to protect retail electric customers from price
fluctuations found in competitive markets.

States that have introduced retail electricity competition have typically established
“default service providers’ to ensure that all customers have uninterrupted, reliable
access to electricity generation services. Many legislators and regulators originally
expected that over time most customers would switch to competitive generation
providers, and that the default services would only be needed either as a transitional
mechanism, or as a means of serving only a small number of customers. As such, less
attention was paid to the requirements for providing default services, and the policies
associated with default service providers.

What |sa Default Service Provider?

Jurisdictions that alow retail competition have typically established a “default service
provider” who delivers generation service (as ditinct from transmission and distribution
services) for any customer who, for whatever reason, does not have a competitive retail
provider. The default service is sometimes referred to as “ standard offer,” and the default
service provider is sometimes referred to as the “ provider of last resort.”

In many states, the default service provider is the remaining distribution utility. Sometimes
it is a competitively-selected entity functioning in a manner smilar to competitive
generation companies. In jurisdictions without retail choice, or in which not al customer
groups have retail choice, the incumbent vertically-integrated electric utility typically
continues to provide monopoly generation service, aong with transmisson and
distribution services.

This report uses the term default services to mean generation service provided to customers
who do not have access to retail choice for any reason, including lack of retail competition.
A default service provider is whatever entity provides that default service.*

However, in most states that have established retail competition the vast majority of
customers continue to be served by the default service provider. (Alexander 2002) This
is due to many reasons, including limited generation options, lack of customer
information, lack of customer interest, uncertainties associated with restructured
electricity markets, and transaction costs associated with switching.

It is quite likely that the majority of customers, especially residential, and small
commercial and industrial customers, will continue to require default services well into

Some jurisdictions that established retail choice offered atransitional default service for alimited time
or with limited eligibility. Thisreport does not explicitly discuss such transitional default services.
However, regulators should consider whether and how to apply PM principlesto transitional default
services, where they exist.
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the foreseeable future. Legidators and regulators can play an essential role in ensuring
that these customers are provided with reliable, low-cost electricity services at stable
prices in the near-term and over the long run. (Harrington, et a. 2002) Portfolio
management offers the tools and techniques to achieve this important goal.

For example, recent procurement practices, particularly in areas with retail choice,
overemphasize relatively short-term contracts. Many default service providers simply
establish new generation contracts for short-term power every six or twelve months. This
exposes customers (or providers, depending on how each jurisdiction allocates market
risk) to costs based on whatever happens to be the state of the market on a particular date
each year or haf-year, with the forward cost of power very strongly influenced by the
level of spot market prices at the time.

Figure2.1. Wholesale Electricity Pricesin New England
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For example, the wholesale electricity pricesin New England have fluctuated
dramatically in recent years, as indicated in Figure 2.1. If adefault service provider were
to purchase al of its generation through a short-term contract at the time of one of the
peak wholesale prices, then its customers would end up paying considerably more for
electricity than necessary.

In recent years, those states relying upon short-term wholesale market prices for default
services (e.g., Massachusetts, New Y ork, Texas) have experienced higher costs and
greater price volatility than other states with default services. (Alexander 2002)
Portfolio management offers a way to mitigate against higher costs and price volatility.

Portfolio management practices can aso benefit providers and customersin jurisdictions
that have not introduced retail choice. Portfolio management can be used by vertically-
integrated utilities to protect themselves (without undue transfer of risk to consumers)
from uncertainties in wholesale markets, transmission congestion costs, environmental
compliance costs, credit risks, fuel price risk, and ancillary service costs. Thus, in al
states, restructured or not, portfolio management is a way to deal with the evolving
developments, uncertainties, and volatilities in the electricity industry.
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This report concerns itself with portfolio management issues and techniques from the
perspective of asingle electric utility or, at most, asingle state. That is, we address here
the question of why regulators should ensure that sound portfolio management practices
prevail in the acquisition of electricity resources for both monopoly service customers
and default service customers under retail choice. The same benefits and techniques are
applicable at other geographic resolutions. Entire power pools, Independent System
Operators, and Regional Transmission Organizations can and should consider how to
take advantage of portfolio management or, perhaps more importantly, how to facilitate
the harvesting of portfolio management benefits by their load serving entities. At the
other end of the scale, cities and sub-state regions are beginning to recognize the
importance of electric energy availability, price risks, and environmental risks to their
interests. This has lead to concerted energy planning efforts by cities and other
government entities not ordinarily concerned with utility regulation. (BED 2003; SF
2002) While this report does not specifically address either of those ends of the
geographic spectrum, many of the concepts and principals should trandate effectively.
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3. Benefits of Portfolio Management

3.1 Portfolio Management Offers Regulatory Benefits

Regulators will benefit from portfolio management, as it provides them with an
opportunity to ensure all customers continue to be provided with the best possible electric
services available. In states that allow retail competition, portfolio management is one of
the few regulatory tools available to protect customers from some of the risks of
competitive markets, and to ensure that customers are provided just and reasonabl e rates.

Portfolio management also offers a way to shift the electric utilities focus from short-
term, market-driven prices to long-term customer costs and customer bills. This shift
allows regulators to maintain (or reintroduce) key public policy goalsinto the critical
function of power procurement for the large majority of electricity customers. Portfolio
management offers regulators a mechanism to promote energy efficiency, build markets
for renewable generation, encourage fuel and technology diversity, and achieve
environmental objectives.

3.2 Portfolio Management Can Reduce Many Types of Risks

Under traditional rate regulation, retail ratepayers saw a cost of power (generation
service, exclusive of T&D and G&A) determined in large part by the embedded capital
cost of owned power plants and by purchased power contracts with fixed or largely fixed
prices. Some fraction of the cost of power from those resources was driven by fuel prices.
Those fuel prices were, in turn, set by volatile markets, but most utilities engaged in some
form of hedging for fuel purchasing and any fuel cost savings from hedged purchases (or
inherently low cost fuels like coal) largely flowed through to customers. Any modest
excess or shortfall of power was dealt with in trades between rate-regulated utilities, often
under “split the savings’ arrangements that benefited the rate payers of both the selling
and buying utilities.

More recently, many wholesale power markets have moved to a structure in which all
power generated in a given hour is offered into a bid-based spot market in which the
clearing price set by the most expensive source, typicaly natural gas-fired power. This
has introduced immense volatility into spot prices. Simultaneously, some jurisdictions
required default providers to divest themselves of plant ownership and long term hedging
contracts, thereby exacerbating utilities’ reliance upon spot markets and short-term
contracts. While the vertical market power concerns that led to such constraints may
have been important, the result was often catastrophic for the provider or the consumer.
(Harrington, et al., 2002; Alexander 2003)

Fortunately, PM practices can help to reduce risk exposure and reclaim some of the cost
efficiencies that were discarded with the adoption of a“merchant generation and spot
market” approachto electricity. Some of the key risks facing the electricity industry are
briefly discussed below.
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Risks Due to Gas Prices and Supply

“Average U.S. pesk electricity prices are expected to rise 48 percent in 2003 from the
previous year, mostly the result of a surge in natural gas prices... We do not forecast
areturn to normal supply- demand balance... before 2008.” (UBS 2003)

Increasingly, many regions of the U.S. are relying on natural gas to generate electricity.
As aresult, wholesale electricity prices are directly linked to natural gas prices, which
have been highly volatile in recent years relative to other fuels. While the resource base
for natural gas remains large, increased production will require massive investments and
time. For instance, in Atlantic Canada, magjor new supply is unlikely to materialize
before the end of 2008. It is anticipated that such investments will be linked to higher
commodity prices, increased price volatility, and larger trading volumes. Thus, it seems
gas price volatility and, hence, electricity price volatility are here to stay until new gas
supplies are commercialized in future years. (Levitan & Associates, Inc. 2003)

In the New England region, gas as a fuel source for electricity has been increasing
markedly. In 1999, gas-fired generation represented 16% of all electricity in the region.
In 2003, this number increased to 41%. It is expected that use of natural gas to generate
electricity will total 49% in New England by 2010. Other than the state of Texas, New
England is the most gas-dependent region in North America for power generation.
Interestingly, gas-fired units set over 50% of all electricity pricesin New England. As
indicated in Figure 3.1 natural gas prices have been highly volatile in recent years, ad
are have been much more volatile than other fuels such as coal or fuel oil.

Figure3.1. Comparative Fud Costs Ddlivered to New England.
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Risks Due to Future Environmental Regulations

Compliance with federal and state environmental regulations can be costly. And thereis
considerable uncertainty about the type and extent of environmental regulations that may
be imposed in the near- to long-term future. While it is difficult for utilities and default
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service providers to predict the full impact of future environmental regulations, planning
for such uncertainties and hedging against those risks is feasible and vital.

Quantifying Regulatory Risk

PacifiCorp has estimated that the cost of meeting present, pending and future SO2, NOX,
and Hg regulations will be substantial, with related after-tax O&M, A& G and capita
expenditures through 2025 ranging between $500 million to $1.7 billion (NPV). The lower
figure represents an SO2 scrubber and low NOx burners scenario. The higher amount
represents full controls (SO2 scrubbers, Selective Catalytic Reduction controls for NOX,
and bag houses with activated carbon injection for mercury). (PacifiCorp 2003)

Utilities already must comply with sulfur dioxide (SO2) and nitrous oxides (NOXx)
emission requirements; most utilities recognize that CO2 regulation in some formis
highly likely. Several proposals to amend the Clean Air Act to limit air pollution
emissions from the electric power industry are being discussed at the national level, the
most important being:

. President Bush's Clear Skies Act/Global Climate Change Initiatives.?
. The Clean Air Planning Act of 2002 introduced by Senators Carper and Lincoln.®
. The Clean Power Act introduced by Senator Jeffords.*

To protect themselves against the risk of such future regulations, utilities can diversify by
investing in generating assets with a mix of emissions profiles. For example, utility
companies might acquire or build wind farms or convert from coal to gas-fired plants,
rounding out their portfolio to include more environmental- and regulationfriendly
assets. Portfolio management offers regulators, utilities and default service providers the
tools necessary to develop adiverse set of electricity resources.

Similarly, energy efficiency and demand-side management programs also provide
significant hedging value against environmental risks. Demand-side hedging programs
are by no means unigue to the electric industry. Liability insurers not only hedge their
payout risks by re-insuring those risks, but engage in both customer specific education
and technical assistance and generic programs (such as establishing the Underwriters

The Clear Skies Act would require reductions for SO2, NOx, and mercury (Hg) in two phases (2008
and 2019) with tradable allowances. The proposal addresses the different air quality issues across the
county and would set emission capsto account for these differences. The Global Climate Change
Initiative isavoluntary greenhouse gas (GHG) reduction program. It focuses on improving the carbon
efficiency of the economy, reducing current emissions of 183 metric tons per million dollars of GDP to
151 metric tons per million dollars of GDP by 2012. The program encourages generators of CO2,
including power plants, to reduce emissions.

The Clean Air Planning Act would regulate SO2, NOx, Hg, and CO2 emissions from the electric
generating sector: (1) the SO2 mandate would reduce emissions over three phases to 2.25 million tons
in 2015; (2) the 2-phase NOx program culminates with a 2012 cap of 1.7 million tons; (3) the mercury
cap would bein two phases, 2008 and 2012; and (4) the two-phase CO2 programwould cap emissions
at 2005 levelsin 2008 and 2001 levelsin 2012.

The Jeffords bill would require power plantsto reduce SO2 and NOx emissions by 75 percent, mercury
emissions by 90 percent, and carbon dioxide to 1990 levels, all by 2008.
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Laboratory) to reduce those payouts. Airlines and cellular communications companies
engage in peak shaving rate designs, as do many restaurants (in the guise of early bird
discounts).

Hedging Environmental Regulatory Risk

Cinergy Corporation provides electrical power to about two million customers in Ohio,
Indiana, and Kentucky. Ninety percent of the electricity it produces comes from its coal
powered plants, which release as much as 70 million tons of CO2 annually. Cinergy’s CEO
has publicly stated his belief that energy companies should reduce emissions or at least
avoid increases. Cinergy has spent $1 billion to convert a coa-fired plant to natural gas,
which emits about one-third the carbon dioxide per MWh generated, and to buy two gas-
fired plants. It has also experimented with windmills and fuel cells. Cinergy has recently
announced a commitment to reduce its carbon dioxide emissions by 5 percent by 2010
(Boyer 2003). By managing its carbon emissions Cinergy is hedging against future
environmenta regulation risk. (Cortese 2003)

3.3 Portfolio Management Promotes More Efficient Markets

Wholesale markets for electricity have fallen short of the ideal of perfectly competitive
and efficient markets. Severe market power problems have occurred and may continue to
occur in various markets.®

Portfolio management can reduce retail customers exposure to wholesale market power,
and even reduce the extent to which market power is a problem in those wholesale
markets. For example, PM encourages default service providers to mix short- and long-
term wholesale power contracts to manage commodity supply and pricerisk. This action
also limits the extent to which large players in the spot market can profitably exercise
market power through strategic withholding, fostering more stable competitive markets
for both the short-term and the long-term. "The use of portfolio management may be the
greatest leverage state regulators have to influence the actual operations of wholesale
markets." (Harrington, et al., 2002, 7 ff.; Cavanagh 2001)

Furthermore, not all types of fuels and technologies are equally able to enter the markets.
Renewable technologies are often more capital intensive than fossil fuel technologies and
also face information and capital access barriers that prevent them obtaining financing if
their only potential for revenue comes from competing in spot markets or selling under
short term contracts. PM can properly value the hedging benefits of such technologies
and of energy efficiency, increasing the competitiveness and efficiency of wholesale
power markets.

°  For the nature of such threats and their importance, see, Trebing 1998. For the reality of the problems,

one need only consult the electric industry trade press anytime in the past five years. Perhaps the
ultimate form of market power faced in assembling a default service portfolio is the situation where an
affiliate of the default service provider is able to capture the role of seller to that provider. Here, long -
term contracts and even plant ownership or resource-based contracts are no solution. Comparisons to
short-term or spot pricing may be helpful in monitoring or mitigating such power, but only strong codes
of conduct and affiliate transaction rules, coupled with clear PM guidance and expectations can hope to
adequately protect consumersin such asituation. (Burns, et al., 1999, p. 19)
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3.4 Portfolio Management Can Improve System Reliability

PM can not only reduce price volatility and mitigate market power, but also offers
significant reliability benefits. Reliability benefits should be a factor in valuing portfolio
aternatives. Smaller units, varied technology types and fuels, and other factors can
reduce the exposure to system outages and the cost of avoiding those outages.

Diversification among Smaller Resources

Sound application of PM should lead to diversification of electricity resources, suppliers,
and contract types and terms. Diversification can take the form of varied fuels,
technologies and amix of generation, transmission and demand-side resources. On
average, each particular resource will be arelatively smaller proportion of the resource
mix than if diversification were not pursued. Relying on alarge number of small
resources is inherently more reliable than a portfolio made up of one or a few resources
subject to unique risks.®

The cost of providing adequate system reserves in a control region is affected by the
choice and size of the generating resources in that region. Reserves and operating
requirements for both loss of load and system stability contingencies (for example,
installed capacity margins and spinning reserves, respectively) are often driven by the
largest single potential outage that could occur on the system, typically alarge power
plant or transmission line tripping out. Therefore, a portfolio of smaller, more dispersed
resources, both supply- and demand-side, has the potentia to reduce the cost of reliability
for al market participants.

Readily dispatchable demand-side resources such as interruptible cooling loads can
reduce the amount of reserves needed, while saving the fuel cost of keeping a spinning
reserve unit operating in an unloaded mode. The availability of demand-response can
also lead to more efficient system dispatch and provision of operating reserves, with
associated benefits in the form of reduced system fuel costs and air emissions (Keith, et
al., 2003).

Diversification among Technology and Fuel Types

Different types of fuels are subject to different supply risks. While coa is a domestic and
abundant fuel, it has in the past been subject to regional disruption in labor disputes.
Natural gas is both inherently volatile in price and dependent on a small number of
pipelines for delivery, the failure of which can cause supply shortfalls and additional
price volatility. (RAP 2002) A system that relies on stored fuel supplies (either storage of
fossil fuel near the unit, or stockpile of coal or biomass) or have short transportation

Diversification does require the expenditure of management resources and may, in some situations,
entail some additional costs over what might be perceived as the |east-cost single resource. For
example, small generators tend to have higher capital costs per kW than larger units of the same
technology (up to a point, but not indefinitely). While not without their own concerns, ownership or
contracts for shares of a number of large generating stations can deliver diversification benefitswhile
also tapping into economies of scale.
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routes are less subject to fuel disru;ﬁi on. This variation can be properly valued with
portfolio management techniques.

Certain types of technologies can be subject to industry-wide reliability issues. For
example, after the TMI nuclear accident, most nuclear power plants in the country were
shut down for extended periods for safety upgrades.

Shortening outage recovery times is another important reliability issue. System restart
after a wide spread outage can be a complicated and time-consuming process. Reliance
on very large, central station generating plants can further complicate that process. One
reason it took so long for the August, 2003, outage in the Eastern US and Canada to be
restored appears to be the fact that alarge number of large nuclear and fossil-fired plants
tripped off-line at the start of the outage. First, nuclear power plants may have been
required to shut down because they require back-up off-site power for critical safety
systems. Second, the size, complexity, and impact on the electric grid of large central
power stations, both nuclear and fossiI-fired, makes bringing them back on-line very
challenging technically. Smaller units, and those with more minute-to-minute flexibility
in output, are much easier to manage during a system restart. Finally, because the
potential damage to a large (or “nuclear”?) unit from atrip is significant, operators may
be more cautious bringing them back on line than they would be for other types of
resources and wait for assurance that there will not be secondary trips.

Wind power is an interesting case in connection with reliability. It is, of course,
intermittent, but does add to system reliability, particularly when pooled across a control
region with diverse wind regimes. Simulations applying traditional measurement
techniques to wind (30% availability) show that they add as much to system reliability as
their capacity factor multiplied by their capacity (i.e., 100 MW of wind, with a 30%
capacity factor makes the same contribution to system reliability as 33 MW of
combustion turbine with a 10% forced outage rate). (Lazar 1993; Bernow, et a., 1994)

Some resources are peak-oriented, and add more to reliability than would necessarily be

assumed from typical measures like “availability” or “forced outage” rates. An example
would be solar PV, which might have a 35% annual capacity factor, but is most available
on hot sunny days when loads are highest in most regions, providing significant hedging

against peak price fluctuations. (Awerbuch, 2000)

" Diversity across fuel types reduces both supply disruption and price volatility risk. However, it is

important not to mistakenly identify substitutable fuels as independent in this regard in resources or
markets where different fuels are readily substitutable (e.g., No. 2 fuel oil and natural gas can often be
burned in the same generator).
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Fixed Price Renewables and M arket Peak Prices

Market clearing price savings and volatility reductions can be especially great when fixed-
price renewables are added on peak. Photovoltaics will generate the most eectricity during
midday in the summer season; just when electric load and price is highest for most regions.
The importance of peak load shaving is well known, but the value of photovoltaics in
reducing load in frequently overlooked. A recent study analyzed the market price of
electricity in the PIM region in order to determine the value of generic load reduction.
(Marcus and Ruszovan 2002) The estimated value of PV load reduction during the on-
peak hours during that summer season was over Z7 centskWh in the PIM (4.8 times the
market price calculated from the regression) and roughly 8.1 cents’kWh during summer
mid-peak hours. PV’s summer on-peak load reduction value may very well be equal to or
exceed the levelized cost of dectricity from the panel. This effect is thought to be
especialy pronounced in unhedged markets.
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4. Portfolio Management: Concepts and Practice

4.1 The Basic ldea

This Chapter reviews the key concepts and tools for portfolio management in any
industry, and offers afew examples of how it can be applied to eectricity industry.
Appendix A gives a more extended presentation, along with a discussion of instruments
used in non-electric industries.

A basic tenet of financial management is the idea that a diverse portfolio islessrisky than
any single investment. The same is true for commitments for commodity supply, such as
electricity. Because prices of different investments are not perfectly correlated, a decline
in the value of one investment is often offset by arise in the price of the other. When we
apply this notion to power supply and efficiency alternatives, we can take advantage of
similar variations. Each technology and resource options has its own cost structure and
economic drivers. Gas generation has moderate capital costs, but significant fuel costs
driven by natural gas prices. Wind energy has high capital costs, but is insensitive to fuel
prices. By combining them in appropriate proportions, we can get a mix with a lower,
more stable cost than by relying on either alone. (Awerbuch 2000)

Any individual investment or generation alternative has two main sources of risk. The
first is unique risk, which results from events that are specific to an individual investment
or resource. For common stocks, unigue factors are those that affect a particular company
or sector, such as a mistake or a disaster affecting the company’ s production or a broader
disaster affecting supply of a particular commodity essential to the sector. For generation
resources, unique risks include a failure at a specific plant and unexpected regulatory
costs affecting a technology.

The other type of risk is systematic risk, such as risks due to macroeconomic factors that
threaten all investments or power supplies equally. (Culp 2001, 26) With respect to the
stock market, these risks include changes in interest rates, exchange rates, real gross
national product, inflation, and so on, which affect the price of stock for all companies or
al sectors in roughly the same manner. For generation assets, oil and gas shortages or
price spikes are examples; recessions or booms that change the demand-supply balance
are also types of systematic or market risks.

Equity portfolio managers maintain diversity by investing in awide range of different
companies in different industries. While there are sector-specific funds, these are
recognized as riskier than broad- market funds that eliminate unique industry risks
through diversification. The manager of an electric resource portfolio would diversify by
relying on avariety of different power plants using different fuels and technologies, by
using firm power contracts of varying durations and starting dates, and by acquiring a
mix of supply- and demand-side resources.

The “take-home message”’ from the financial markets is that diversification reduces risk
or volatility in prices. The unique part of the uncertainty in any individual investment is
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diversified away when that investment is grouped with othersinto a portfolio of different
investment types and durations. Overall, diversification gives the portfolio manager
more flexibility and protection from unknowns. A well-managed portfolio will draw from
both demand- and supply-side resources, as well as a mix of short-term, medium-term,
and long-term contracts to ensure price protection over time. In addition, if thereis
owned generation in the portfolio, risk protection will be further enhanced by applying
the same portfolio management approaches to fuel acquisition, a technique long practiced
in that part of the utility industry.

Whose Ox Will Get Fed? How to Ddliver the Benefits of PM to Consumers

Consider the case of the international petroleum company, Exxon. As a portfolio manager,
Exxon owns a mix of long-term supplies (owned oil wells) and forward contracts. They
sl their product in what is essentialy a short-term market. (That is not to say that a firm
like Exxon does not engage in forward sales or put options, but that at its retail end, its
small end use customers, especialy for gasoline, are buying virtually 100% on the spot
market at the gas pump.) It is Exxon that regps the benefit of its PM efforts, not
consumers. In the eectricity industry it is essentia to find ways to bring the benefits of
portfolio management to electric customers.

It is important to remember that risks relate to various time frames. There is the day-to-
day and monthto- month volatility of spot market prices for fuels and electricity and their
impact on cash flows for utilities and prices for consumers. There are challengesin
addressing very long term risks like the viability of a new technology or the future of
world oil markets. In the medium term, say three to five years, there are numerous risks
affecting specific markets, generating facilities, state and regioral economies, and the
like. Many of the purely financial techniques discussed in the this report are particularly
suited to managing the shorter term risks. Others, such as laddering of contracts, can help
manage and reduce uncertainty in the mid-term. To address long term uncertainties, such
as major market shifts or new environmental regulations, we need to pay attention to
physicaly resources in the portfolio, as well as the physical resources underlying long
term contracts and markets as a whole, ard apply tools like diversification and demand
side resources to cope with them.

Finally, we must be careful not let the focus on risk management be a distraction from the
need to minimize total cost of energy service to consumers and society. Portfolio
management should be viewed as an enhancement to sound resource planning, not a
replacement for it.

Varieties of Procurement Contracts: Pros and Cons

Portfolio management in commodity purchasing is at the forefront of current research at
institutions such as MIT’s Center for E-business. A well-managed commodity portfolio is
usually a combination of many traditional procurement contracts, such as long-term
contracts, options and flexibility contracts, and usage of spot markets. Each of these
contract types, listed below, has its own pluses and minuses, but in combination they can
grestly reduce risk.
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- oot purchases involve paying market price on the day that the commaodity is
needed. Spot market pricing can be quite volatile, but requires no commitments.
Spot mearket reliance protects against both falling demand and falling prices, but
exposes the portfolio to risks from rising demand or prices.

- Forward contracts are agreements between buyers and suppliers to trade a specific
amount of acommodity at a pre-agreed upon price at a given time or times.®
Payment is on the delivery date. Forward contracts avoid exposure to spot market
volatility, but accept the risk that market prices may fall, that the counter-party may
default, and that demand may fall.

- Inan option contract, the buyer prepays a (relatively) small option fee up front in
return for a commitment from the supplier to reserve a certain quantity of the good
for the buyer at a pre-negotiated price called the “strike price.” The cost of the
option may increase the total price compared to the price (offered at that time) of a
long-term contract, but one does not need to commit to buying a specific quantity.
Typically, the option is exercised only when the spot price (on the date of need)
exceeds the strike price of the option.

- A flexibility contract is like aforward contract, but the amount to be delivered and
paid for can differ based on a formula, but by no more than a given percentage
determined upon signing the contract. Flexibility contracts are equivalent to a
combination of along-term contract plus an option contract. (Simchi-Leve 2002)

Buyers need to find the optimal trade-off between price and flexibility by an appropriate
mix of low price, low flexibility (long-term contracts,) reasonable price but better
flexibility (option contracts) or unknown price and supply but no commitment (the spot
market.) Varying durations as well as contract types can help.

Commodity Hedging for M anufacturing

Hewlett Packard is perhaps one of the best examples of a company that has gone with the
new portfolio contract approach for hedging commodities risk for plastics and other
materias. Specifically, in an effort to maximize expected profit while minimizing product
cost risks, Hewlett Packard invests in 50% long contracts, 35% option contracts, and leaves
15% of its commodities purchasing needs open to the spot market. (Billington 2002)

Financial Derivatives

So far, we have focused on physical contracts (for actual physical delivery of a
commodity) between buyers and sellers. Financial derivatives are another kind of

The term or time period of aforward contract can be of whatever length the parties choose and often
begins sometime in the future. For example, power contract can be for one month, one year or for the
life of agenerator and may start immediately on signature, the next month, or one or more yearsinto the
future. Forward contracts for less than one year are often called “ short-term” contracts, but they are still
referred to as“long,” as opposed to “spot” purchases.
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contract that can have definite advantages as part of a portfolio. Most important, in many
markets they are more liquid and have lower transaction costs than physical contracts.®

In simplest terms, derivatives may be thought of as side bets on the value of the
underlying asset. Like insurance, use of such “hedges’ reduces the effect of unknown
eventsin return for afee. The most common derivatives are futures contracts and swaps.

- Futures contracts are advance orders to buy or sell an asset. Like forward physica
contracts, the priceis fixed at the time of execution, and payment occurs on the
delivery day. Unlike forward contracts, futures contracts are highly standardized
and traded in huge volumes on futures exchanges, often by speculators as well as
physical buyers and sellers. They are readily traded, as profits and losses from these
derivative instruments are realized daily under exchange rules.

- A swap is acontract that guarantees a fixed price for acommodity over a
predetermined period. At the end of each month, the prevailing market settlement
price of the commodity is compared to the swap price. If the settlement priceis
greater than the swap price, the supplier pays the buyer the difference between the
settlement price and the swap price. Similarly, if the settlement price is less than
the swap price, the buyer pays the supplier the difference. Swaps give price
certainty at a cost that is lower than the cost of options, with no physical
commodity actually transferred between the buyer and seller.

New types of derivatives and variations on currently used instruments are constantly
offered in order to suit arange of investor interests. These include weather derivatives,
and aform of swap known as a contract- for-difference.

Derivatives should be viewed as financia insurance instruments that protect the buyer
from spikes (and the seller from dips) in commodity pricing. The intent is to stabilize
prices, not to lower them.

While derivatives do have their place in commaodities risk management, they also have
been the objects of scrutiny in a high profile disputes. For example, in 1993, Orange
County lost $1.7 billion due to improper use of financia derivatives. Meanwhile,
Enron’s 2001 bankruptcy, while not caused by derivative use, raised concerns about risk
management and transparency of financial information. (EIA 2002)

Price Averaging

Another well-accepted technique is dollar cost averaging. To dollar-cost average, a buyer
will divide necessary purchases into equal dollar amounts at equally spaced time
increments, regardless of price. For example, instead of buying a single forward contract

° Itisimportant to keep in mind that there are distinctive requirements that apply to accounting for
derivatives under the tax code and under financial accounting standards. These requirements critically
impact the financial results of a corporation and must be carefully evaluated and understood to avoid
serious legal difficulties. A few scandals aside, these requirements do not impair the beneficial aspects
of derivative use, but rather ensure investors, managers and regulators are properly informed. In fact,
there are related requirements that apply to financial reporting of commodity contracts, as well. Expert
professional advicein these areasis recommended prior to establishing afinancial derivatives program.
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on Jan. 1 for $50 million of product (to be delivered in monthly increments), a buyer may
instead purchase $5 million worth of goods every 36.5 days. While some of the contract
prices will be higher or lower, based on the market price on the given day of settlement,
the math for this technique guarantees that the buyer will acquire more goods when they
are inexpensive and less when they are costly. However, instead of price fluctuations,
buyers experience fluctuations in volume of goods purchased. Aslong as the buyer can
bear these changes in volumes, dollar cost averaging is an excellent technique to manage
price fluctuation risk.

Laddering

A portfolio made up of only forward contracts can still be diversified to reduce risk. Like
a board of directors whose terms are staggered so that a certain fraction expire each year
to ensure turnover yet benefit from continuity of management, a portfolio of power
supply contracts can be structured so that a modest fraction of the portfolio turns over
each year. This laddered approach eliminates both the risk that one will choose a “bad”
time to lock in a price for on€e's entire portfolio and the risk of having to go to market for
all of that portfolio in aless than ideal economic environment when a single contract
expires. This technique is similar to laddering of bond portfolios for investors; a detailed
example of that method is shown in Appendix A.1.

Allocation of Risk between Buyers and Sellers

Derivatives allow buyers to transfer risk to others who could profit from taking the risk.
Those taking the risk are called speculators. Speculators play a critical role in derivative
markets, as they are willing to assume the risk that the hedger seeks to shed. Some
speculators, like insurance companies or brokerage firms, have some advantages in
bearing risk. First, due to experience, they may be good at estimating the probability of
events and price risks. Second, they may be in a position to provide advice to buyers on
how to reduce risk and thus lower their own risks. Third, they can pool risks by holding
large, diversified portfolios of agreements, most of which may never seek payments.*©

There is afine line between hedging to mitigate volatility and hedging for the purpose of
pure speculation to earn profits. Imprudent speculation is undoubtedly an issue of
concern for any industry’ s participants. It is up to regulators to define this line. Like most
regulatory issues, thiswill likely develop and evolve gradually over time and with
experience in specific cases. Some of the portfolio management hedging techniques have
had limited and, usually, ad hoc or specialized usesin electric utility planning and
regulatory oversight to date, and default service introduces new complications to
portfolio management. For these reasons, research is needed to identify the portfolio
management tools most suitable for use under various regulatory regimes and to adapt
them to the needs of utilities, default service providers and their customers and

regulators.

10" Risk pooling among default providers may be promising, but needs to be further developed as a concept
for application in the electricity industry.
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Drawing the Line on Speculation

One example of speculation by a regulated utility is the experience of Nevada Power
Company during the Western Market crisis in the spring of 2001. late in 2000, Nevada
Power established a procurement strategy with a purchasing target and began buying large
amounts of “6x16” blocks of power under forward contracts to meet that target for atime
period including the summer of 2001. In February 2001, with forward contracts filling the
target, Nevada Power purchased an additional 275 MW of 6x16 power for the third quarter
at a price of $419/MWh. In April 2001, at the peak of the market, Nevada Power paid
$513/Mwh for another 125 MW of 6x16 power for the third quarter. These two purchases
had atotal cost of $262 million—but after the Western market prices collapsed in the Spring
of 2001 this power turned out to have a market value of only $38 million. The Company
had procured this power in excess of its needs and was speculating on further increases in
market price and the potential for revenues from sales of surplus power. (Biewald 2002)
The net loss of more than $200 million was found by the regulators to have been
imprudent. (Nevada PUC 2002) Even with the disallowances of these and other costs in
Docket 01-11029 and subsequent cases, Nevada consumers have experienced “the highest
[rate] increase in the nation over the part 12 years.” (Associated Press 2003)

4.2 Portfolio Management in the Electricity Industry Today

Electricity spot market prices demonstrate extreme volatility compared to other
commodities, as seen in Table 4.1 below. This volatility is caused by shiftsin supply and
demand, volatility in fuel prices, and transmission constraints. Some of these shifts are
predictable like diurnal usage patterns. However, demand for electricity is aso heavily
affected by unpredictable and uncontrollable factors like weather and the economy.

Additional, complicating factors include demand surges during summer heat waves,
inability to store large quantities of power, the existence of few substitutes, relatively
inelastic demand, and market entry barriers, notably capital costs high relative to the
marginal production cost.

As aresult, it is even more important to apply portfolio management techniques in the
electricity industry than in other industries. It isinteresting to note that the volatility in
electricity spot pricesis dramatically greater than in stock and bond markets, where
portfolio management techniques are universally-accepted, well-established practices.
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Table4.1. Spot Market Price Volatility for Selected Commodities

Commodity Average Annual Volatility (Percent)** Market Period
Electricity
California-Oregon Border . . .. .............. 309.9 Spot-Peak 1996-2001
CINErgY .« oot 435.7 Spot-Peak 1996-2001
PaloVerde ........... ... ... .. 304.5 Spot-Peak 1996-2001
PIM. . 389.1 Spot-Peak 1996-2001
Natural Gas and Petroleum
Light Sweet Crude Oil, LLS. ................ 38.3 Spot 1989-2001
Motor Gasoline, NYH . .................... 39.1 Spot 1989-2001
Heating Oil, NYH. .. .......... ... ... ...... 38.5 Spot 1989-2001
Natural Gas. . ... 78.0 Spot 1992-2001
Financial
FederalFundsRate ... ................... 85.7 Spot 1989-2001
Stock Index, S&P 500 ... ... ... 151 Spot 1989-2001
Treasury Bonds,30Year.................. 12.6 Spot 1989-2001
Metals
Copper, LMEGrade A.................... 323 Spot January 1989-August 2001
Gold Bar, Handy & Harman, NY . ... ......... 12.0 Spot 1989-2001
Silver Bar, Handy & Harman, NY ... ......... 20.2 Spot January 1989-August 2001
Platinum, Producers . .. ................... 22.6 Spot January 1989-August 2001
Agriculture
Coffee, BHOM Arabic . . .................. 37.3 Spot January 1989-August 2001
Sugar, World Spot. . .. ......... ... ... .. 99.0 Spot January 1989-August 2001
Corn, N. lllincisRiver . .. .................. 37.7 Spot 1994-2001
Soybeans, N. lllincisRiver . ................ 23.8 Spot 1994-2001
Cotton, East TX&OK . .................... 76.2 Spot January 1989-August 2001
FCOJ, Florida Citrus Mutual . . .............. 20.3 Spot Sept 1998-December 2001
Meat
Cattle, Amarillo. . ........... ... .. ... ... 13.3 Spot January 1989-August 2001
PorkBellies .. ........ ... ... it 71.8 Spot January 1989-August 1999

Source: EIA 2002.

What states are doing

States with Retail Competition

Twenty-four states and the District of Columbia allow competitive retail sale of
electricity. (EIA 2003b) Both suppliers and buyers are experimenting with processes and
systems to protect themselves and their investors from volatility in electricity prices
within a competitive marketplace.

Each affected state has its own legidative or regulatory mandates regarding restructuring.
One consideration in those deliberations is whether and how to provide for default
service. The concept for default service under retail choice isto ensure that if a customer
does not choose a specific energy provider or loses that provider, the customer will
automatically receive electricity from the default service provider. In some retail choice
states, default service is provided under contracts issued by regulators to competitive
providers who bid for the job. In other states, former incumbents are mandated to
provide default service. The durations of such contracts or mandates vary between states.
Contract variables include length, price of the contract, and fuel (renewable vs. coal.).
Compensation and cost recovery arrangements also vary. Broadly, three processes are
used to acquire energy for default service in aretail choice context:

1 The average of the annual historical price volatility.
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. Competitive bid for retail service by generators
- Cost-based rates based on utility generation costs and purchase commitments, and
- Wholesale spot market prices directly passed on to buyers.

For example, in Rhode Iland, default service is competitively bid in 6 months
increments, while in Maine, contracts are bid annually. Other states, such as
Massachusetts, do not have a competitive bidding process for default service. Instead,
the utilities can directly pass wholesale spot market prices on to consumers.

Some states, including New Y ork, have demonstrated that multi- year contracts provide
investment incentives. Consolidated Edison is offering a 10- year purchase contract in
order to attract generation investment into the New Y ork City region (Oppenheim 2003)
In this case, longer-term contracts for default service are being used as portfolio
management tools that protect market participants against service instabilities.

Table4.2. Default Term in Various States.

State Default Term

Connecticut 4 years, ending Dec. 2003

Maine 3 years, ending Dec. 2004

Maryland 2-8 years, ending between 2002 and 2008

New Jersey 34 months 1/3 of supply ending June 2006, 10 months for 2/3 supply

Source: Besser 2003; Alexander 2002.

Montana delayed complete retail access for all consumers to July 2004, becawse the
region does not have a competitive power supply market in place. In March 2003,
Montana adopted Rules Pertaining to Default Electricity Supply Procurement Guidelines.
These rules set forth a process and policies that must be followed by "default supply
utilities (DSU)." A DSU must "plan and manage its resource portfolio in order to provide
adequate, reliable and efficient annual and long-term default electricity supply services at
the lowest total cost.” [Rule V (38.5.8209)] A DSU may, but is not required, to offer a
green or renewable energy product. The DSU is obligated to acquire its portfolio based
on long-term needs and risk analysis. The term "long term” is not specified, but is defined
as the longer of the term of any existing contract in the DSUs portfolio, the longest term
of any contract under consideration for acquisition, or 10 years. The guidelines also
make clear that DSM resources must be considered. Competitive bidding is not required,
but to the extent that the DSU does not rely on competitive solicitations, it must justify its
approach. The resource acquisition rules for DSM programs reflect the prior least cost
planning rules that remain in effect in Montana for verticaly integrated utilities. There is
a prohibition on using a ron-participant test (see “RIM Test” in Appendix B), targets to
achieve a steady and sustainable use of demand side resources, and "cream skimming" in
DSM programs is prohibited. (Alexander 2003) In addition, in Montana, default service
must be provided for alengthy transition period that does not end until July 1, 2027, thus
ensuring a long planning and acquisition horizon.

States without Retail Competition

The éectric industry remains vertically integrated in many states, and some have adopted
portfolio management practices. Many states have Integrated Resource Planning (IRP)
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requirements which server to protect providers and consumers from spot market price
volatility (among many other purposes). IRPs are used to evaluate alternative generation
and end- use efficiency investments in terms of their financial, environmental, and social
attributes, as well as reliability impacts. The overall impact of IRP programs has been to
increase utility investment in energy efficiency and environmentally desirable gereration
technologies like cogeneration, wind, small hydro, biomass, and solar. (Jaccard 2002)

For example, Georgia s 1991 IRP requirements call for utilities to file a plan at |east
every three years that includes a 20-year projection of energy requirements and considers
the economics of all options available to meet these requirements, including supply-side
resources, demand-side resources, purchased power, and cogeneration. Long-term plans
for the type of facility needed, the size, and the required commercial operation date are
determined and approved by the GPSC. Before construction of afacility has begun or a
purchased power agreement is finalized, the GPSC must first certify the need for the
facility, contract or conservation program, and determine that it is the appropriate type
facility based on economic analysis. Once certified, the utility is guaranteed recovery of
the actual incurred costs. The IRP Act is intended to provide the GPSC a means to
ensure that areliable supply of low cost energy will be available long-term.

Table4.3. IRP Programsfor Selected States Without Retail Choice

State Initiation of Frequency of Filing
IRP (year)
Georgia 1991 Must file every 3 years
Oregon 1989 Must file every 2-3 years
British Columbia Currently not required
Utah 1992 Must file every 2 years
Idaho Must file every 2 years
Vermont 1991 Must file every 3 years, but waived for several years; new IRPs
due for all retail electric utilities during 2003-4
Washington In concept every 24 months, but frequency has varied.

Source: (NPPC 2003)

Other states, such as Washington and Oregon, do not include a pre-approval element to
their IRP, instead relying on traditional after-the-fact prudence review. This practiceis
being considered in IRP rulemakings, in light of arguments from the financial community
that pre-approval by the regulatory body is viewed as a valuable risk- mitigating measure.

Use of Longer-Term Contracts by Electric Utilities

Because electricity prices have been regulated for most of the last century, price risk
management is relatively new for this market. However, some companies have been
working toward a portfolio management approach. For example, in 2002, PacifiCorp
relied on short-term and spot market electricity purchased for no more than 20.5% of
total energy requirements. (PacifiCorp 2003)

In other settings, regulatory policy requires many utilities, such as natural gas companies,
to purchase a mix of contract durations in order to control price volatility. Actionsto
stabilize gas prices have been ordered or authorized in Arkansas, Kentucky, Georgia,
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Colorado, lowa, Oklahoma, Kansas, Missouri, Mississippi, and California. While most
recent regulatory attention has focused on gas volatility, the same principles apply to
peaks in electricity prices. (Oppenheim 2003)

Long Term Gas Supply Contracts: Failureto Hedge

Electricity companies continue to look to other energy industries for reasons to engage in
longer-term contracts. One example occurred not too long ago, wherein the Nevada Public
Utilities Commission found that Southwest Gas Corporation failed to use strategies to
reduce price risk in 1996-1997. The Commission found that Southwest could and should
have been in tune with price risk techniques. Southwest failed to research the use of fixed
price contracts in its gas supply portfolio and failed to investigate advantages of financial
hedging mechanisms that could have protected customers from significant price increases
over the 1996-1997 winter season. As aresult, the Commission disallowed $4.7 million of
gas codts. (Costello 2001)

Derivative Use in Electricity Markets

Industry participants have agreed that the use of derivatives could help to limit market
risk in a deregulated eectricity industry, not only for the individua utility, but for the
market as awhole. For instance, overall market volatility has actually declined
significantly with use of derivatives in the commodity markets for cotton, wheat, onions,
and pork bellies. (EIA 2002) Derivative instruments are most efficient and successful in
commodity markets with large numbers of informed buyers and sellers and in those
markets where there is timely, public, and accurate information on prices and quantities
traded. And thus, the prospect for an active electricity derivatives market is directly
linked to industry restructuring; until electricity spot markets work well, the successful
use of electricity derivatives will be limited. (EIA 2002)

Hedging however can till be effective in the meantime. One means to do thisis through
creative derivatives that do not rely solely on the underlying spot price of electricity. For
example, weather hedges have been used by some utilities to build climate adjustments
built into their fuel supply contracts. (EIA 2002) In addition, power plant owners can
purchase or trade SO, and NOx allowances, as established by the Clean Air Act, to
manage their permit pricerisk. Similarly, companies can buy insurance against certain
improbable events. One example is the use of multiple trigger derivatives. For instance,
a power plant might be paid money if it experiences a forced outage during a period when
the spot price also exceeds an agreed upon spot price.

There is aso evidence that hedging through use of derivatives has great potential for
mitigating risk. Gas futures, for example, are now highly standardized, even though the
New York Mercantile Exchange (NY MEX) first offered them only in April 1990. After
adow start, natural gas market participants now make extensive use of the futures
market. Futures markets now allow marketers to offer arange of pricing options to their
customers. In addition, some gas utilities have recently begun hedging as a tool to offer
their customers gas at fixed prices. Gas futures are now much more liquid and, therefore,
more easily traded than forward, fixed-price gas contracts. In addition, gas derivatives
generally have lower transaction costs than forward contracts due to their liquidity. All
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of this suggests a good eventua outlook for the electricity markets, which are currently
only thinly traded beyond afew years. (Costello 2001)

Hedging by Pacificorp

resource-based contract), and westher derivatives. (PacifiCorp 2003)

PacifiCorp uses a procurement and hedging strategy to ensure alow cost, safe, and reliable
supply of power. This includes investment in cost-effective demand-side management
programs, construction of peaking units, and purchases of weather derivatives, forward
power contracts, and other portfolio optimization opportunities. The company’s summer
season procurement strategy uses both financial and physical hedging instruments beyond
standard on-peak products. The standard on-peak product available from the over the
counter market is a block purchase that requires taking the power for 16 hours a day, 6
days aweek. If PacifiCorp were to purchase enough such blocks to meets its absolute one-
hour pesk, it would be excessively long in al the other on-peak hours. If it does not, it
would be subject to excessive price swings in what the company calls “ superpeak” hours.
To minimize risk and save noney for both the customers and PacifiCorp, the firm uses
daily cal options, 15year leases with early termination rights on physical plants (a
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5. Forecasting Electricity Demand

5.1 The Importance of Load Forecasts

Load forecasts play an essential role in electricity portfolio management, as they provide
the foundation for making decisions about the need for generation, transmission, and
distribution facilities. Load forecasts also play acritical role in assessing the potential for
energy efficiency resources, because they can reveal the amount and type of electric end-
uses and their associated efficiency opportunities. Furthermore, electricity forecasts, and
associated forecasting scenarios, provide regulators and utility planners with information
necessary to anticipate how future events might affect customer demand. This
information is important for analyzing risk and developing a flexible, adaptable resource
plan. (NARUC 1988)

Regulators should require utilities to prepare and submit detailed, properly documented
load forecasts as part of their portfolio management obligations. It isimportant that
regulators have access to reliable, accurate and well-documented load forecasts for their
oversight and review of utility resource plans. As described in more detail below, good
load forecasts are necessary for the regulatory review of plans to meet both T&D services
and generation services, regardless of whether a utility is vertically integrated or
distribution only.

In this report, we will use “demand” in the economic sense of consumer requirements,
and when we refer to electricity “load” forecasts, we are referring to forecasts of both
electric energy demand (in MWh) and electric peak load (in MW). Where not explicitly
stated otherwise, the following discussion will presume that forecasts of energy and peak
load will be prepared for the relevant time periods, whether years, seasons, days of the
week, or times of the day. It isimportant for utilities to forecast both types of demand,
because the size of energy and peak demands will have different implications for the
types of supply-side and demand-side resources that could be used to meet that demand.

5.2 Standard Forecasting Techniques

Econometric forecasting models have been used by electric utilities for many years to
forecast electricity demand. These models correlate electricity demand with relevant
economic and demographic indicators, such as electricity prices, population growth,
gross state product, and heating and cooling degree days.'* While econometric
forecasting techniques and models are well-established in the electric industry (as well as
other industries), they suffer from alack of detail and an inability to address changesin

12 Time series projections (statistical projection methods that correlate the forecasted loads only or
primarily with time, past values of the load, or both) may sometimes be adequate for short-term
projections, but do not capture structural or feedback effects and should usually not be relied on for
long-term projections.

Chapter 5: Forecasting Electricity Demand Page 25



end-use technologies or changes in the relationships between electricity demand and the
factors with which it is assumed to be correlated. (NARUC 1988) For those utilitiesin
regions with retail choice it is even more important to be able to some of these changes.

End-use forecasting models have been used by electric utilities since the 1980's and 90's,
to address some of the limitations of econometric forecasting models. End-use models
use a “bottom-up” approach, which analyzes each contribution to e ectricity demand,
such as lighting measures, appliances, space-heating equipment, refrigeration equipment,
motors, etc. The model forecasts the number and type of al the end-usesin a utility’s
service territory, and multiplies those by estimates of electricity consumed per end-use, to
derive the total load forecast.

The advantage of end- use forecasting is that it allows the user to analyze changesin
electric end- use technologies and customer usage patterns, which is necessary for a
comprehensive assessment of energy efficiency and load control resources and for
integrating the forecasting effort with the demand-side management planning. The
disadvantage of this approach is that smpler versions do not capture the effect of
economic and demographic changes that are likely to affect electricity demand.
(NARUC 1988)

This limitation can be addressed by using forecasting models that combine both
econometric and end- use techniques. These combined models provide utilities with the
best capability for portfolio management, and provide regulators with the greatest
opportunity to review and oversee portfolio management practices.

There are many uncertainties involved in forecasting future electricity demands.
Electricity prices, macro-economic effects, evolution of changing technologies and the
rates at which they penetrate the relevant markets, weather, the costs of competing fuels
such as natural gas, and other factors can have a substantial effect on customer electricity

usage.

Utilities should address these uncertainties in at least two ways. First, they should
explicitly identify the assumptions that they have made regarding the key factors that
might affect electricity demand in the future, so that regulators can assess for themselves
the uncertainties embodied in these assumptions. Second, utilities should conduct
sensitivity analyses, where alternative assumptions are made regarding these key factors,
to indicate how the load forecast might change under a different future. These sensitivity
analyses can also be grouped into future scenarios (e.g., low load growth, expected load
growth, and high load growth), to indicate the likely range of electricity demand under
very different future conditions. Additional methods, such as Monte Carlo ssimulations
varying multiple factors smultaneously, may be warranted.

5.3 Considerations in a Restructured Electric Industry

Load forecasting techniques are by now well- established in the electric utility industry.
However, electricity industry restructuring ard portfolio management in that setting raise
severa new issues for utilities and regulators to consider.
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First, it is important that regulators explicitly require utilities to provide detailed
descriptions and documentation of their load forecasts as part of their portfolio
management obligations. Load forecasts play such an important role in demand-side
management, distributed resource planning, and portfolio management in general that
regulators must be able to review them periodically in order to ensure that the objectives
of portfolio management will be achieved.

Second, distribution-only utilitiesin states with retail electricity competition should be
required to prepare and present separate load forecasts for T&D services and for default
generation services. As customers choose to purchase generation services from
competitive suppliers, the demand for T&D services will differ from the demand for
default generation services. A thorough, reliable forecast of T& D demands will be
necessary for demand-side management planning and distributed resource planning, as
well as other utility planning needs. And athorough, reliable forecast of generation
demands will be necessary for proper management of the default service generation asset
portfolio.

Third, the forecast of demand for default service must include a comprehensive
assessment of the competitive electricity market over the short-, medium- and long-term
future. The potentia for customer switching to competitive generators represents a new
and challenging load forecasting uncertainty that must be assessed thoroughly. Utilities
and portfolio managers should not simply assume that all default service customers will
switch to the competitive market within the short-term future, thereby unburdening them
of the obligation to manage the default service portfolio or, conversdly, that those
customers will remain on default service indefinitely.

The forecast of default service demand must include a detailed estimate of future default
service customer retertion rates. This estimate should be based on an up-to-date analysis
of the competitive electricity market in the state and region of interest, including, by
customer class, assessments of

a) the extent to which customers have switched to (or back from) alternative
generators in the past;

b) likely changesin pricesin the wholesale el ectricity markets;

c) the extent to which the retail electricity market will become more competitive in
the future;

d) how competitive generation services will compare with the default service offers;

€) thetypes of customers likely to switch to competitive generation service, as well
as the load shapes associated with those customer types, including any differences
between those types of customers (or their load shapes) and those that are
expected to remain on default service; and

f) the customers that might return to default services after switching to competitive
generation service.

Default customer retention will clearly be affected by default service prices, so the utility
should integrate this analysis with the development of the preferred generation portfolio.
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Fourth, in competitive markets, the forecast of demand for default service should include
a broader range of sengitivities than typically used by a vertically-integrated utility or for
the T& D demand for adistributiononly utility. Default service demand in a competitive
market is inherently more uncertain than the demand for T&D or generation services
where customers do not have retail choice. This uncertainty does not eliminate the need
of each utility to make a forecast, rather, calls for even more creativity and analysisin
recognizing, assessing and accounting for that uncertainty. **

Fifth, forecasts should account for the relationships between regulatory policy and utility
forecasts. If regulators impose no restrictions on customers moving from competitive to
default service, large sophisticated customers will move back and forth with high
frequency — whenever one or the other offers atemporary price advantage. Thiswas
experienced in extreme terms in the early years of competitive gas transportation service,
with industrial customers switching on adaily basis. If, on the other hand, significant
exit fees, re-entry fees, vintaging, or other sanctions are imposed on migratory customers,
the utility’s default service load will be more stable.

One important step towards providing this increased attention to planning in the face of
uncertainty is to include sensitivities in the default services demand forecast that reflect
the full range of likely customer retention rates. Another important step isto develop a
portfolio of demand-side and supply-side resources that is dynamic and flexible enough
to respond in relatively short time periods to deviations from the expected demand for
default generation services. Methodologies for achieving this latter step are described in
the following chapters.

Finally, asthe roles for providing default and competitive generation services become
spread across more than one entity (competitive generators, distribution utility, other
default providers, etc.), it will be important for regulators to clarify who has
responsibility for making comprehensive load forecasts. For regulatory, planning and
reliability purposes, it will be necessary to have a consistent set of forecasts covering all
electricity services, regardless of who eventually provides the service. The distribution
utility is the obvious candidate for making such forecasts, but some states may prefer
other options. Either way, whoever prepares the forecast will need to be compensated for
its forecasting efforts, and there should be procedures in place to protect competitively
sensitive information.

13 This concept is similar to that of forecasting fossil fuels prices. It iswidely understood that the
forecasts of fossil fuels (especially natural gas) are inherently uncertain, and are rarely accurate. Itis
also widely understood that planners need to prepare the best forecast of fossil fuel prices possible, and
to account for uncertainty through other aspects of the planning process.
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6. Evaluating Options for Managing Electricity
Demand

6.1 The Many Benefits of Energy Efficiency

Throughout the United States there is a vast potential to improve the efficiency with
which electricity isused. All types of eectricity customers have numerous opportunities
to replace aging electric equipment with newer, more efficient models, or to buy a high-
efficiency product when purchasing a new piece of electric equipment.'* Thereisalong
and ever-growing list of new technologies to reduce electricity consumption, including
compact florescent lighting; efficient refrigerators; efficient heating, ventilation and air
conditioning equipment; efficient motors; water heater improvements and insulation;
weather-stripping of houses and businesses; and more. (Interlaboratory Working Group
2000) There are also many design and behavioral modifications that allow citizens and
businesses to manage their energy use more efficiently.

Since the 1980s many electric and gas utilities have used energy efficiency programs to
manage customer demand.*® In integrated resource planning (IRP), energy efficiency
programs have been viewed and used as “resources’ to meet customer demand, in much
the same way that power plants represent resources available to the utility.

Many efficiency measures cost significantly less than generating, transmitting and
distributing electricity. Thus, energy efficiency programs offer a huge potential for
lowering systemwide el ectricity costs and reducing customers’ electricity bills. A
fundamental principle of IRP isthat utilities should identify, assess and implement all the
demand-side resources that cost less than supply-side resources.

In addition to lowering electricity costs and customers’ bills, energy efficiency offersa
variety of benefits to utilities, their customers, and society in general.

. Energy efficiency can help reduce the risks associated with fossil fuels and their
inherently unstable price and supply characteristics and avoid the costs of
unanticipated increases in future fuel prices.

- Energy efficiency can reduce the risks associated with environmerta impacts. By
reducing a utility’ s environmental impacts, energy efficiency programs can help
utilities and their ratepayers avoid the hard to predict costs of complying with
potential future environmental regulations, such as CO2 regulation.

14 Energy efficiency as used in this report is defined as technol ogies, measures, activities and programs
designed to reduce the amount of energy needed to provide a given electricity service (e.g., lighting,
heating, refrigeration, motor power). In other words, the level of electricity service to customersis
maintained or improved, while the amount of energy required is reduced.

15 Most of these programs have focused on measures to influence customer usage behavior and customer

adoption of energy efficiency measures. There are also many important opportunities to influence the
market of energy efficiency technologies through building codes and equipment efficiency standards.
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- Energy efficiency can improve the overall reliability of the electricity system.
First, efficiency programs can have a substantial impact on peak demand, during
those times when reliability is most at risk. (Nadel 2000) Second, by slowing the
rate of growth of electricity peak and energy demands, energy efficiency can
provide utilities and generation companies more time and flexibility to respond to
changing market conditions, while moderating the “boom-and-bust” effect of
competitive market forces on generation supply. (Cowart 2001)

- Since efficiency programs have a substantial impact on peak demand, they help
reduce the stress on local transmission and distribution systems, potentially
deferring expensive T& D upgrades or mitigating local transmission congestion
problems. (Thisissue is addressed in more detail in the Chapter 7.)

- Energy efficiency can result in significant benefits to the environment. Every kwWh
saved through efficiency results in less electricity generation, and thus less
pollution.*® Energy efficiency can delay or avoid the need for new power plants or
transmission lines, thereby reducing all of the environmental impacts associated
with power plant or transmission line siting.

. Energy efficiency can also promote local economic development and job creation
by increasing the disposable income of citizens and making businesses and
industries more competitive, compared to importation of power plant equipment,
fuel, or purchased power from outside the utility service territory.

- Energy efficiency can help a utility, state and region increase its energy
independence, by reducing the amount of fuels (coal, gas, oil, nuclear) and
electricity that are imported from other regions or even from other countries.

6.2 The Role of Ratepayer-Funded Energy Efficiency in the Past

Integrated Resource Planning and Electricity Industry Restructuring

Electric utilities began implementing energy efficiency programs since the early 1980s.’

In the late 1980s and early 1990s there was a significant increase in utility investmentsin
energy efficiency programs, partly as aresult of increased support from regulators
through IRP and related policies. In many states, energy efficiency programs were seen
by regulators and utilities alike as an essential component of a vertically-integrated
utility’ s portfolio of resources.

With the introduction (or the prospect of) of electricity restructuring during the 1990s, the
energy efficiency programs offered by utilities began to contract dramatically. 1n 1993

18 Unlike other pollution control measures— such as scrubbers or selective catalytic reduction— energy
efficiency measures can reduce air emissions with anet reduction in costs. Thus, energy efficiency
programs should be considered as one of the top priorities when investigating options for reducing air
emissions from power plants.

1 In some cases, utilities offered weatherization and other early programs in the late 1970sin response to
oil price shocks.
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electric utility investments in energy efficiency peaked at roughly $1.6 billion nation
wide; by 1997 they had dropped to roughly $900 million, a decline of about 44 percent
and a sharp turnaround in the previous growth. (Y ork and Kushler 2002)

This decline in energy efficiency investments was driven by many factors. Regulators
relaxed or ignored |RP and demand-side management (DSM) policies in the light of retail
competition policies which advocated for more reliance upon market forces and less
regulatory oversight. Utilities were concerned that successful energy efficiency programs
would limit their ability to recover stranded costs, or that they would be unable to recover
their energy efficiency investments from a shrinking customer base.

Some regulatory policies introduced at the time of restructuring, such as performance-
based ratemaking, can, unless properly designed, make it more difficult for utilities to
recover their energy efficiency costs. (Kushler 1999) In addition, the separation of
generation providers from T&D utilities created an apparent split in the incentives for
implementing energy efficiency: should efficiency be provided by a T&D utility, and if
so, should the avoided cost of generation be used to justify the efficiency investments?

Administratively-Determined Energy Efficiency

In response to these concerns, some states that introduced electricity competition have
also introduced a new policy — the system benefits charge (SBC) — to ensure that
efficiency would continue to provide benefits to electricity customers. Often established
through legidation, the SBC is afixed charge collected from al distribution customers,
regardless of generation service provider, to fund DSM programs (and in some cases
other activities that offer public benefits). In thisway, the electric utility is guaranteed to
recover its energy efficiency costs, regardless of competing regulatory polices and
regardless of the extent to which customers switch to alternative electricity suppliers.

SBC policies explicitly acknowledge that there is still an important role for energy
efficiency activities in a restructured electricity market and that the market barriers that
discourage optimal levels of investment in efficiency still exist. They also acknowledge
that distribution utilities are in the best position to collect funds for energy efficiency
programs, and in many cases to implement or manage implementation of those programs.
They are also based on the notion that, while the benefits of energy efficiency such as
price risk reduction, avoided generation costs, and avoided T&D costs might accrue to
different market actors, there is arole for regulation to play in making sure that those
benefits are somehow obtained through the remaining regulated utility.

SBC policies have been primarily responsible for a turnaround in the decline in energy
efficiency investmentsin recent years. Since 1998 US electric utility expenditures on
energy efficiency have increased dightly, to about $1.1 billion in 2000. (Y ork 2002)

For the purposes of this report, we refer to energy efficiency activity supported by a
system benefits charge as “administratively-determined.” Thisis because the amount of
energy efficiency funding is often set through legidative negotiations, and is not based on
an assessment of the full potential of energy efficiency to meet customer demand. This
type of energy efficiency activity is different from that based on IRP practices, where the
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efficiency is considered a resource that should be compared directly with supply-side
resources. We refer to this latter type of efficiency activity as “resource-driven.”

While the actual programs implemented through administratively-determined energy
efficiency might be similar or identical to those implemented through resource-driven
energy efficiency, the amount of funding and the overall mandate may be very different.
The amount of efficiency funding available through system benefits charges tends to be
well below the amount of funding that would be necessary to acquire the full cost-
effective energy efficiency resource. In many states, the amount of energy efficiency
funding from the SBC is significantly lower than the amount that had previously been
available when efficiency programs were based on an |RP process.

Efficiency Funding Levelsunder SBC and IRP

As one example, in Massachusetts electric utilities spent roughly 3.8% of total electric
revenues on energy efficiency programs in 1994, when the funding was based on an IRP
process. Since 1997 the efficiency program funding has been tesed on a legidatively-
determined SBC, and the energy efficiency funding currently represents roughly 2.4% of
total eectric revenues. (MA DTE 2003) The Massachusetts SBC is currently set at
$2.5/MWh, and is the third-highest SBC in the country. (ACEEE 2003)

Non-Utility Energy Efficiency Program Administrators

Recently, several states have begun looking for alternative entities to administer energy
efficiency programs. This change has partly been driven by restructuring activities and
some of the concerns listed above regarding the role of distributiononly utilitiesin
providing energy efficiency services.

Some states (ME, IL, OH, WI and NY) shifted the responsibility for energy efficiency
administration to state government. Oregon has established an independent, nonprofit
agency, the Energy Trust of Oregon, Inc., to administer the energy efficiency programs
there. Vermont established a new function, the Vermont Energy Efficiency Utility, to act
as an regulated energy efficiency utility independent of the electric utilities in the State
and bid out that function competitively. (Harrington 2003)

Other states (CT and MA) explicitly decided to leave the energy efficiency
responsibilities with the distribution-only utilities. Massachusetts also alowed towns and
cities to establish municipal aggregators to provide generation service to al customersin
their boundaries, and to replace the local distribution utility as the provider of energy
efficiency programs. To date only one municipal aggregator, the Cape Light Compact
covering al of Cape Cod and Martha' s Vineyard, has taken advantage of this option.

6.3 The Role of Energy Efficiency in Portfolio Management

The primary rationale for implementing energy efficiency programs — to reduce
electricity costs and lower customer bills—isjust as relevant in today’ s electricity
industry as it has been in the past. It isjust asrelevant in arestructured eectricity
industry with retail competition asit isin state or region with fully-regulated, vertically-
integrated utilities.
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Furthermore, some of the other benefits of energy efficiency are even more valuable in
today’s electricity industry than in the past. Recent spikes in the price of natural gas and
the prices of some wholesale electric markets illustrate the risk-reduction benefits of
energy efficiency. Maintaining electric reliability during peak hours can be more
challenging and expensive in arestructured wholesale electricity market. Concerns over
the environmental impacts of the electricity industry have increased over time, and the
likelihood of future carbon regulations increases with each passing year. Energy
efficiency is also more valuable in a competitive wholesale market, as it can make the
demand side of the market more responsive to the effects of the supply side (e.g., price
spikes, volatility, market power abuse).

Portfolio management (PM) provides a methodology and a regulatory forum to obtain the
many benefits of energy efficiency, regardless of the industry structure. PM explicitly
recognizes that both vertically-integrated and distributiononly utilities have an essential
role to play in managing the electricity resources used to serve electric customers. The
management of these resources will be most efficient, and provide the greatest benefits to
customers and society, if it includes all cost-effective resources on both the demand-side
and the supply-side.

Even in arestructured electric industry, distribution-only utilities are well-positioned to
support the implementation of energy efficiency programs, for several reasons:

- Firgt, the distribution utility retains a business relationship with each customer
connected to the grid. No other energy supplier has an equally universal
relationship with retail consumers.

- Second, energy efficiency can contribute to meeting the utility’s T& D service
obligations at least cost and with reduced risk.

- Third, to the extent that a distribution-only utility provides default service, it can
use energy efficiency as means of reducing the cost and risk of that service.

- Fourth, even if adistribution-only utility provides little or no default service, it is
still well-positioned to support energy efficiency activities by (a) assessing the full
potential for cost-effective energy efficiency, (b) raising the funds needed to
support the efficiency through an SBC, and (c) implementing programs if no other
agency is designated to do so.

- Finally, and very importantly, distribution utilities have an obligation to implement
cost-effective energy efficiency resources in order to comply with their mandate to
provide low-cost, reliable, and safe power to their customers.

6.4 Methodologies for Assessing Energy Efficiency Potential

Avoided Costs of Electricity Generation, Distribution, and Transmission

The methodol ogies for assessing the potential for energy efficiency under portfolio
management are essentially the same as those that have been used in the past in the
context of IRP. To summarize, portfolio managers should compare the costs and benefits
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(including risk reduction) of energy efficiency resources with those of supply-side
resources, and select the combination of the two that results in the lowest costs and the
greatest benefits to the utility and its customers.

Ideally, portfolio managers should iterate between the analysis of energy efficiency
potential and the analysis of supply-side potential, to create atruly integrated plan,
because the decisions made regarding the amount and type of energy efficiency resources
will affect the costs and impacts of the supply-side resources, and vice-versa. In practice,
however, it is common to shorten the analysis by estimating the “avoided costs’ of
generating, transmitting, and distributing electricity, and comparing these to the costs of
implementing the energy efficiency. Those energy efficiency measures and programs
that cost less than the supply-side avoided costs are considered to be “cost-effective,” and
should be implemented as part of the utility’s resource plan.

It is important to note that even where retail competition is allowed, the avoided costs
used to evaluate energy efficiency programs should include the costs of generation as
well as transmission and distribution. Thisis necessary to enable portfolio managers to
identify and implement energy efficiency resources that help lower the costs of providing
default service. It aso remains important in those instances when distributiononly
utilities are no longer providing default service. In such instances, the distribution-only
utility would be acting as an agent for identifying the full potential for energy efficiency,
and for collecting the funding for that energy efficiency, in order to ensure that the
benefits of energy efficiency will accrue to the entire electric system and its customers.
As described above, distribution utilities are in the best position to play thisrole in afully
restructured electricity industry.

Furthermore, for many peak-oriented end- uses, such as air conditioning, the value of
avoided transmission and distribution costs may equal or exceed the value of the energy
savings. In addition, efficiency savings reduce losses, which contribute to both energy
savings and to peak demand savings. A lower load means a lower reserve capacity
requirement, and this value must also be taken into account. Finally, avoided
environmental costs should be computed, and should clearly be incorporated in the
societal cost test discussed below.

Different Perspectives on Energy Efficiency Costs and Benefits

There are several additional considerations in deciding which energy efficiency measures
and programs should be considered cost-effective. The costs and benefits of energy
efficiency differ from those of supply-side resources, and have different implications for
different parties. Asaresult, five tests have been developed to consider efficiency costs
and benefits from different perspectives. These tests are described in Appendix B.

In theory, al of these tests should be considered in the evaluation of energy efficiency
resources. (CA PUC 2001) Some programs will require trading-off one perspective
versus another (e.g., some programs might not pass the Rate Impact Measure (RIM) test
but offer substantial benefits according to the other tests). The portfolio manager has the
responsibility to carefully consider what tradeoffs should be made in order to determine
the optimal selection of efficiency resources. It isimportant to keep in mind that none of
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these tests directly quantify the value energy efficiency measures have with respect to
reducing portfolio risk or mitigating market power, prices and price volatility.

In practice, regulators tend to adopt one of these tests as the primary guideline for
screening energy efficiency programs. The remaining tests can then be used, if needed,
to provide additional information about programs that might be marginally cost-effective.

In recent years, most regulators have adopted the Total Resource Cost (TRC) test as the
primary methodology for defining energy efficiency cost-effectiveness. The TRC test
reflects the total direct costs and benefits to society, and therefore provides a more
comprehensive picture than the other tests.*® In other words, applying the TRC test will
result in the minimum direct total cost to society, and is thus corsidered “economically
efficient,” at least if external costs are neglected. (Krause 1988) The Societal Cost test is
rarely used because of the technical and political difficulties of estimating the monetary
values of environmental externalities. The Rate Impact Measure test israrely, if ever,
used to screen energy efficiency programs for reasons discussed in the following section.

Accounting For Potential Rate Impacts

Energy efficiency programs can sometimes lead to small increases in electric rates.

These increases are not due to the costs of the efficiency programs themselves (e.g., the
SBC), because over time these costs are offset by the efficiency savings. Rather, the rate
increase is due to the fact that a utility’ s energy sales will decline as a result of the
efficiency savings, and electric rates may not sufficient to recover the existing fixed costs
on the system. Paradoxically, electric rates may need to be increased even though the
total cost of providing electricity has been reduced, and electric bills, on average, have
declined. The RIM test identifies the extent any potential increase in electric rates. *°

Portfolio managers should consider both rate and bill impacts of DSM programs. Rate
impacts have always been a concern for utilities, regulators, and electricity customers.
Rate impacts may be even more important in those states with retail competition as they
may encourage customers to switch from the default service provider to alternative
generation companies. However, the RIM test should not be used as the primary tool for
determining the cost-effectiveness of energy efficiency programs. The reasons are
discussed in Appendix B, but chief among them is that using the RIM test will not result
in the lowest cost to society.

Even if the RIM test is not used to screen energy efficiency programs, there are two
remaining rate effect issues that may be of concern to utilities and policy-makers. The
first issue is that rate impacts of sufficient size can be considered a problem — despite the
fact that they are a consequence of creating alower-cost e ectricity system. Thisissue
should be addressed by evaluating the package of energy efficiency programs as a whole,

18 With the exception of the Societal Cost test.

19 It isimportant to note that any such “lost revenues” do not impact rates until the utility’ srates are
adjusted to account for the difference in sales, typically during the utility’ s next rate case. Between rate
adjustments, lost revenues reduce the utility’ s profits, but do not increase customers' rates. If revenues
have been decoupled from sales, the impact may occur sooner, depending on the mechanism.
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including those programs that might increase rates and those that might decrease rates,
and quantifying the potential rate impacts over time. These rate impacts should then be
compared to the expected reductions in total electricity costs, so that the portfolio
manager and regulators can evaluate the trade-off that might have to be made between
lower costs and higher rates. Experience with energy efficiency programsin the past has
demonstrated that significant reductions in costs can be achieved with very small
increases in electricity rates.

Also, it is important to consider long-term rate impacts and long-term reductionsin
electricity costs. Often the rate impacts occur only in the short-term, while cost savings
can last over many more years.

The second issue is the equity effects between efficiency program participants and non-
participants. While this should not be a driving factor in selecting electricity resources, it
is nonetheless good public policy to mitigate equity effects between customers. There
severa ways that the equity impacts of energy efficiency programs can be mitigated, or
eliminated, through efficiency program design and implementation, including:

- Efficiency programs should be designed to provide opportunitiesto all customer
classes and subclasses, and to address as many electric end-uses and technologies
as possible within cost-effectiveness guidelines

. Efficiency programs should be designed to minimize the costs incurred by the
electric utility (or program administrator). To the extent that customer
contributions can be secured without adversely affecting the level of program
participation, rate impacts can be lessened.

- Efficiency programs should be designed to maximize the long-term avoided costs
savings for the electricity system.

- Efficiency programs that result in lower rates should be combined with those that
might increase rates, to lower the overall rate impact.

- Budgets for efficiency programs targeted to a specific customer class (i.e., low-
income, residential, commercial, industrial) may be based on the amount of
revenues that each class contributes to the efficiency fundsif equity impacts are
determined to be severe.

6.5 The Relationship between Portfolio Management and SBCs

System Benefit Charges Do Not Address the Full Potential for Efficiency

The introduction of a system benefits charge to finarce energy efficiency does not
eliminate the need for portfolio managers to assess the full potential for energy efficiency
to reduce electricity costs. Because SBC's tend to be set through legidation (i.e.,
administratively-determined), they are not typically based on a comprehensive
assessment of the potential for cost-effective energy efficiency resources to displace
supply-side resources. Asaresult, all of the system benefits charges in place today fall
far short of capturing the full potential for energy efficiency to reduce electricity costs.
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In fact, system benefits charges were never intended by their proponents to address all
cost-effective energy efficiency opportunities, or to be the only means by which utilities
or others could implement energy efficiency programs. They were intended to provide a
minimum amount of support at atime when electric utilities were drastically cutting back
on efficiency efforts due to concerns about restructuring. (NRDC 2003)

So, there is clearly room for additional energy efficiency activities beyond those
supported by a system benefits charge. What is relevant to this report is the risk
reduction and PM benefits that such programs can provide. Those benefits were reviewed
above and will be discussed further in Chapters 8 and 9. Here, we will consider trendsin
how those programs might institutionalized. As described above, vertically-integrated
utilities and distribution-only utilities are both well-positioned to identify this potential,
and are obligated to identify and promote this potential as part of their mandate to
provide low-cost, reliable, and safe power to their customers.

Energy Efficiency and Portfolio Management in California’s Recovery

Legislators, regulators and utilities in California have recently taken steps to promote
energy efficiency resources as part of the portfolio management process, and to implement
energy efficiency programs that go well beyond those funded by the state’s SBC:

In September 2002, Gov. Davis signed legidation requiring utilities to periodically
develop “resource procurement plans’ for Commission review. The plans must
demonstrate that the utilities will “create or maintain a diversified procurement portfolio
consisting of both short-term and long-term electricity and electricity related and
demand reduction products (emphasis added). (CA Legidature 2002, page 87)

In October 2002, the California Public Utilities Commission issued an order requiring
distribution utilities to resume procurement of resources to meet customer electricity
demands. The order requires distribution utilities to “consider investment in all cost-
effective energy efficiency, regardless of the limitations of funding through the public
goods charge mechanism.” (CA PUC 2002, page 27) The public gods charge is
Cdlifornia’'s SBC, and is currently set at $1.3/MWh.

In April 2003, the distribution utilities filed 20-year resource procurement plans that
contain energy efficiency programs at roughly twice the size of those that can be
supported through the state’'s SBC. (NRDC 2003)

- In May 2003, an Energy Action Plan was adopted by California’s key energy agencies.
the Public Utilities Commission, the California Energy Commission, and the Consumer
Power and Conservation Financing Authority. The Action Plan cites energy efficiency
as the top priority and notes that “the agencies want to optimize al strategies for
increasing conservation and energy efficiency...” (CA Energy Action Plan 2003, p. 4)

Funding for Additional Energy Efficiency Activities

When a utility identifies cost-effective energy efficiency opportunities beyond those
which can be funded through a SBC, it will be important to provide reliable and stable
funding for those additional efficiency activities. Utilities will need to be assured timely
recovery for any additional efficiency costs, and that changes in the electricity market
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(e.g., customers switching to alternative generators or new restructuring regulations) will
not create a financial barrier to their energy efficiency activities.?°

Stable, reliable, and fair cost recovery policies have always been important in promoting
utility energy efficiency activities, and are especially important with the uncertainties
created by restructuring. Regulators should explicitly develop energy efficiency cost
recovery policies to support this important component of portfolio management.?*

One option is for regulators to allow for energy efficiency cost recovery within the
utility’ s rates, in addition to the cost recovered through the SBC. The SBC would be
considered a constant “floor” for the amount of efficiency, and the additional costs could
vary over time depending upon the outcome of the portfolio management process.

Another option is to use the portfolio management process to establish the size of the
system benefits charge. When a utility completes a new resource plan and identifies the
potential for cost-effective energy efficiency activities, the SBC could be modified by the
regulator to provide the utility sufficient funding to cover the costs of those activities. In
other words, SBC's could be resource-driven and not administratively determined.?

Regardless of the mechanism used to recover the additional energy efficiency costs, it is
essential that they be recovered through rates applied to al distribution customers. This
ensures that utilities will recover their costs regardless of the extent to which customers
switch to alternative generation suppliers.

Coordination of Portfolio Management with Independent Energy Efficiency
Administrators

In those states where energy efficiency programs are administered by entities other than
the regulated utilities or the portfolio managers, it is important that the portfolio
management process be coordinated with those independent efficiency program
administrators, in several ways:

. Efficiency program administrators should play a central role in contributing to the
efficiency analysis of the portfolio manager. The program administrator should
provide information and guidance “from the field” on the technical and economic
potential for energy efficiency.

20 Aswith all of their resource procurement activities, utilities should always be required to design and
implement energy efficiency programs efficiently and prudently in order to recover their epenses.

2L Many efficiency programs provide for cost savings on the utility’ s side of the meter. Examplesinclude

more efficient transformers, new substation equipment, and higher voltage distribution systems. These
also cost money, but unlike efficiency measures installed on the customer’ s side of the meter, they do
not reduce utility revenues because metered energy consumption is not affected. The cost of these types
of measures should be funded by the distribution utilities without reliance on the funds generated by an
SBC.

Many SBC's are set by legislation, and it may be politically difficult to modify that legisliation on a
periodic basis. However, if legislation established the general requirements for an SBC, but enabled the
regulatory commission to set the size of the SBC periodically through the portfolio management
process. Another option isfor the regulatory commission to establish an additional charge to be applied
to all distribution customersto recover any additional efficiency costs above those covered by the SBC.

22
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. Theresults of the portfolio manager’s efficiency analysis should be shared with the
efficiency program administrator for use in modifying programs and planning new
programs to comply with the findings of the portfolio management process.

- If the SBC funding for the efficiency program administrator cannot cover al the
efficiency activities identified by the portfolio manager, then the SBC funding
should be modified to equal those costs, as described in the preceding section.

- The savings that efficiency providesto T&D must be added to the generation
savings in evaluating potential, in order to be able to target programs where they
provide the maximum benefit. The independent efficiency administrator should
have full information from the distribution utilities and regional transmission
system owner/operator(s) of the locational benefits of efficiency.

In sum, while the portfolio manager would have the primary responsibility for assessing
the potential for energy efficiency programs, and the administrator would have the
primary responsibility for implementing those programs, the two agencies should work
together so that both goals are pursued in paralld.

A recent study compared the advantages and disadvantages of alternative entities for
administering energy efficiency programs. (Harrington 2003) The authors concluded
that the success of energy efficiency programs depends less on upon the administrator,
and more upon the “clear and consistent commitment” of regulators and policy makers.
They identify the following factors that are important when considering the issue of who
should administer energy efficiency programs: “responsiveness to PUC direction,
regulatory performance incentives that are properly constructed and implemented, staff
competency, sustainability of the institution and its budget sources, and link to system
planning decisions.” (Harrington 2003)

These conclusions support the need for portfolio management to reflect energy efficiency
activities — regardless of who administers the programs. Portfolio management should
provide clear direction from regulators, policy and cost recovery support from regulators,
consistency and sustainability for the administration and funding of efficiency, and a
clear link to éectricity system planning process and decisions
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7. Evaluating Generation Options

7.1 Preliminaries

This chapter examines how generation assets fit into developing a portfolio for default
service.?® In the broadest sense, little has changed during the turmoil of the past 10 years:
providers must choose between buying power or building generators and must determine
the appropriate amount and types of generation assets for its needs. In another sense,
everything has changed, and change shows o sign of abating. New or improved
generation technologies dominate markets — markets that did not exist ten years ago.
Bilateral power contracts continue to be important, but against a backdrop of shifting
standards for rate- making and transmission access. Load serving entities are often
required to obtain new and different power products and a wide range of ancillary
services. New power products are traded in new markets, including mercantile exchanges
and derivatives markets. Transactions with traders ard brokers, rather than traditional
utilities or independent power producers, are commonplace. In sum, the same old job still
needs doing, but in a different technical, financial and regulatory environment, even for
utilities operating under traditional regulation.

Portfolio development in retail choice states must take into account how the jurisdiction
dealt with pre-existing ownership of generation assets. In some cases, divestiture was
total, and the default service provider starts with a clean date. In others, this provider
owns plants or forward contracts covering some or all (or more than all) of the default
service requirement. If such legacy assets are owned by corporate affiliates, the
availability and pricing of such power can be especially problematic. Regulators should
see that policies are in place to ensure default service providers deal effectively andin a
least-cost manner with legacy generation assets, imposing appropriate codes of conduct
and rules for affiliate transactions where needed.

7.2 Physical Generation Types

Table 7.1 lists the key planning and risk management attributes of generation
technologies. Many other variables, such as remaining useful life, licensing risks,
vulnerability of fuel delivery and electric transmission routes, maintainability, availability
and physical reliability are al'so important, but should be evaluated for each plant.

Each technology has its own profile of costs and risks. Plant types with high fixed costs
or long lead times can become a burden if demand fails to materialize and may not be
suitable for peaking requirements. Types with high variable costs can be vulnerable to
fuel price fluctuations, but often fit well in moderate quantities as peaking resources.

2 Asmentioned above, we use the term “default service” to encompass both the provider of last resort in
aretail choice environment and the monopoly utility in atraditional fully regulated setting, and use
“generation assets’ to mean the entire range of physical and financial options for acquiring power.
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Development of a physical generating asset mix traditionally focused on two issues:
adequacy (i.e., reliability) and total cost. Within the constraint of needing to meet peak
loads and total energy requirements at the required level of reliability, the mix should be
optimized for cost using sound dispatch modeling and taking transmission costs and
constraints into account.

For any generation asset, modularity and other types of flexibility can significantly
reduce risk and, on average, result in aless costly mix. Wind farms, fuel cells and
photovoltaic generators, and certain types of fossil fueled turbine plants can be installed
in modular increments, allowing the pace of development to be accelerated, slowed or
halted, as circumstances dictate. This creates significant real savings through the option
value such flexibility gives the portfolio manager. (Trigeorgis 1993)

A portfolio that includes smaller and more dispersed units can provide certain reliability
benefits. Each generating technology has different scale properties that affect such
decisons. In the past, nuclear and some coal unit designs have pushed past the 1000 MW
mark, but advanced designs may target sizes one-fifth to one-half that. Combustion
turbine units enjoy very significant economies and efficiencies of scale, with unitsin the
hundreds of MW dominating utility construction, while microturbines are typically
available in the tens of kW, as are fuel cells. Hydro unit costs and efficiencies are
completely site specific. Optimally efficient wind turbines (and wind farms) for utility
scale installations are getting larger. Solar PV efficiency is not strongly size dependent.

In summary, generation planning typically begins with finding a least-cost portfolio of
just generation assets adequate to meet the forecasted demand at the required reliability
level. Thiswill usually be a mix that includes some long term forward contracts and some
resource based assets, either owned plant or contracts for specific physical resources.
(This"buy vs. build" issue is discussed below and in Appendix A.)

Given ongoing restructuring trends and uncertainties in the default service market and
wholesale power markets, many default service providers are reluctant to consider
ownership of power plants or contracts for specific plants, some are even forbiddento do
so by law. But all the same advantages and disadvantages apply in the realm of bilateral,
resource-based contracts for power. Even if only market-based contracts are considered
and resource-based contracts rejected, the relevant markets depend on these same
physical generation technologies and market pricing and availability are subject,
ultimately, to the same pressures. The challenge for regulators (or legidators) isto
fashion ingtitutional structures that drive resource planning that properly takes into
account the full range of options under suitable decision rules.
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Table7.1. Key Variablefor Generating Plants Technologies

Type of Plant Up-Front Variable Costs Emissions Construction
Capital Costs Lead Time
Hydro High to Very Very Low Nil aside from some impacts | Long, except for
High of new flooding, but possiblere-
significant non-air powering of
environmental impacts previously
operated sites
Coal -fired Moderate to Low if rail Very High with special Moderateto Long
High transportation is concerns for some fuel
good; generaly types; Ash disposal and
stable cooling water issues may be
important
Gas-fired Moderate Moderate but Nil SO2, Low NOx with Low if pipeline
Volatile proper control, CO2 lowest | capacity is
of fossil fuels with avallable
combined cycle units
Qil-fired Moderate M oderate but High except Moderate for Moderate
Volatile distillate fuel
Cogeneration Site and fuel Fuel specific but Fuel and technology Site and fuel
specific net fuel cost can be | specific, but can be Low or specific
low if displacing Very Low if on-site fuel use
other fuel used for | isdisplaced
heating or cooling
Geothermal Moderate to Low to Moderate Nil air emissions but some Site specific, often
High, and site | depending ground water disposal long
specific technology and challenges can be serious
site
Wwind High Very Low None but can have Site specific but
significant aesthetic and land | can be Long;
use impacts depends on state of
prior wind
resource surveys
Fue Cdls High to Very Fuel dependent Nil for hydrogen, Very Low | Short for currently
High for natural gas, Low for available size units
other fuels
Solar Very High Nil Nil Very Short
Pumped Storage | High, and site | Depends on cost Same as emissions from off | Very Long
specific spread of on and peak power used (plus losses
off peak power in | of about 1/3)
applicable market
Nuclear Very High Low to Moderate Air emissions Nil, cooling Very Long but

water requirements can be
large, Radiological
emissions and waste
production High

potential approval
of standardized
new designs may
reduce lead time

7.3 Buy Versus Build Decisions

Electricity providers have available to them a unique strategic option: to build and
operate generation facilities instead of or alongside outsourcing power supply. Some
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default service providers may be uniquely positioned to take advantage of generating
plant construction and ownership. Under traditional rate regulation, ownership of
generation was often the norm; primary reliance on purchases was mainly a strategy used
by municipal and cooperative utilities, although many of them also owned plants or
shares in plants.

In theory, and absent an overbuild situation, resource-based contracts will bear a price
that includes a competitive equity return for the power developer. If market power is
present, margins can be much higher. A default service provider might be able to provide
lower cost capital for plant development. Thisis usually true under traditional rate-of-
return regulation. For a default service provide in aretail choice setting, this may or may
not still be the case. Even if it is not, default service providers should still consider and
seek to quantify the risk mitigation benefits of a portfolio containing owned plants. In
some cases, plant ownership or resource-based contracts may be the only means to avoid
complete dependence on market-based contracts and vulnerability to price swings,
market manipulation, and fuel availability. Variables that should be considered in such a
decision are discussed in Appendix A.1.

On the plus side, ownership can deliver specific types of resources with characteristics
not available from the competitive market. For instance, there has been little devel opment
of renewable energy sources in most wholesale electricity markets, despite their
environmental and long term risk benefits. If default service providers, their customers,
or their regulators were to value such advantages, one way to obtain them, like any long
term forward asset acquisition, would be to build and own the generating assets directly.
Other advantages include escape from market power of suppliers and a chance to sell
options or other products to mitigate the mirror image risks that suppliers face, as well as
the possibly substantial value of the plant at the end of its financing life, which is often
much shorter than the engineering life.

One special benefit of plant ownership isthat if the resource has value at the end of the
origina estimated project life, the utility “owns’ it and the remaining life is available to
serve consumers without having to pay a second time for the same resource. This value
can be considerable, as we have seen many nuclear and fossil plants repowered or
refurbished to run much longer than their original financing lives.

In sum, because of its potential benefits to consumers, default service providers should
evaluate plant construction and ownership as a possible component to their portfolio.
However, ownership clearly adds additional and different risks that must also be
managed appropriately. In many retail choice jurisdictions, the transition to competition
has resulted in institutional constraints or strong disincentives for plant ownership.*
Regulators (or legidators) may wish to revisit those limitations.

24 Thisisnot to say that vertical market power was not an issue that needed to be addressed at the time
that divestitures were required.
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A Buy vs. Build Example

The fixed (capital related) costs of power from a natural gas combined-cycle plant can
vary considerably depending on the ownership type. We consider two possibilities of a
plant constructed and owned by (1) aregulated utility or, (2) an independent power
producer (merchant plant) who has a long-term contract for the sale of the plant's output.
The results are shown in Table 7.2. Detailed assumptions are shown in Appendix A.1.

All other things being equal, we find it is most economical for the regulated utility to
build and operate its own generating facility, because it is, in genera, the least financially
risky of the two options. A regulated utility has lower costs of both equity and debt,
because they pose lessrisk to their investors. A regulated utility can also recover its
capital costs over alonger period (typically 30 years) than an independent power
producer, because the utility is subject to less risk of recovering these costs

Table 7.2. Levelized Pricefor Electricity Under Different Financing Scenarios
Percent Percent Cost of Cost of Capital Capital Levelized

Debt Equity Debt Equity Recovery  Recovery Price

Financing Financing (%) (%) Period Factor ($/kWh)
Regulated Utility 50% 50% 8 11 30yrs 10.3% 445
Merchant Plant 80% 20% 12 16 20yrs 13.6% 484

7.4 Forward Contracts

In Chapter 4, we reviewed commodity contracts and related financial hedges. Here we
will consider how those devices can be used in electric default service portfolio
management. Details on these and other contract types are given in Appendix A.4.

Forward contracts are the most traditional of the contractual instruments available for
electric PM. They provide for delivery of a specified amount of power at a certain
location on the grid at specified times and prices. Such contracts, especially long-term
ones, generally handle fuel price through one of three pricing mechanisms:

- Fixed-price contracts establish a set price per MWh of delivered electricity or a
fixed schedule for those prices. Either way, the price does not vary with market
conditions, and the Buyer presumably pays a premium to compensate the Seller for
accepting exposure to fuel price risk.

- Indexed-price contracts adjust the price of electricity according to either inflation
or the cost of another commodity, such as natural gas or oil. (Kahn 1992) These
contracts allocate fuel price risk to the Buyer. Forward contracts oblige the Buyer
to “take and pay,” regardless of need for the power, so bond rating agencies impose
a“debt-equivalent” penalty on the buyer when forward contracts are used. The
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penalty is smaller with indexed- price contracts than with other types of forward
contracts.®

- Demand and energy contracts combine the features of the fixed- price and indexed-
price contract forms. The Buyer pays a fixed amount for the right to take power
and afixed or indexed charge per kWh taken.

- Tolling contractsrequire the Buyer of the electricity to pay for the cost of the fuel
used to generate the electricity (and sometimes other variable operating costs or
uncontrollable costs), and the Buyer may aso have the option of providing the fuel
itself. Tolling agreements and fixed- price agreements conceptualize the service and
product being provided by the Seller to the Buyer in fundamentally different ways.
In fixed-price contracts, the Seller clearly sells the Buyer a product: electricity. In
tolling agreements, the Seller is effectively providing the Buyer a service: the right
to use the Seller’ s power plant to convert fuel to electricity.

Forward contracts are essentialy the same instrument as the firm power contracts that
have been traded bilaterally among utilities since the first interconnections between them,
but those contracts now exist in a somewhat different environment. Since Order 888, they
are no longer (usually) FERC-regulated cost based contracts or power pool mediated
split-the-savings deals, but “market priced.”2® In many markets, brokers offer akind of
matchmaking service, posting ask and bid prices for standardized blocks of power for
various time periods, e.g., monthly for two years and semi-annually for five years, but
actual transactions till take place between individual counter-parties. Real future
contracts--fully standardized contracts traded anonymously on exchanges that provide
regular clearing services--are now available on a number of commodity exchanges
around the country for some interchanges.

In general, both long- and short-term forward contracts provide some of the security and
stability of utility-owned resources, and warrant consideration for inclusion asa
significant part of a default portfolio because these are traits ratepayers value.

Of course, buying forward contracts entails some price risk for the fixed cost portion and
also from uncertain demand. Therefore, laddering contracts and diversification of
technologies, fuels and suppliers should be pursued.?” Careful analysis of load forecasts
and price projections should be used to establish a reasonable amount and type of long-
or short-term forward contracts that should be included. Just asan investment portfolio

% Bond debt penalty refersto an adjustment made to the bond rating of a utility based on how much
reliance it has on take or pay forward contracts. Rating agencies assign a portion of the fixed cost
obligation of the contracts as debt in computing the capital structure of the purchasing utilitiesin
determining the bond rating. (EIA 1994) To the extent that such a penalty is applied, it can eventually
result in higher interest costs for the utility and impact distribution rates via the revenue requirement.

As discussed above, the absence of wholesal e price regulation does not mean that such contracts are
aways arm length transactions reflecting efficient free markets. Default service providers, who one way
or another, continue to have effectively captive customers should be required to avoid apparent or
actual conflictsin trading, especially with affiliates.

27 Appendix A.1 provides a detailed example of how laddering reduces risk when investing in bonds. The
risk mitigation effect can be obtained by laddering power supply contracts.

26
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should avoid too much investment in a single industry or single company, a power
portfolio should avoid too much commitment to any specific fuel or generating unit.

In contrast to fossil fuels, renewable resources typically have a less-variable (or even
free) fuel cost stream, resulting in less fuel price risk for either party to an electricity
contract. Hence, it is more common to have fixed-price contracts for renewable electricity
than for natural gas-generated electricity. Since the use of renewable resources decreases
fuel pricerisk for both parties to a contract, all else equal, a fixed-price renewable
electricity contract is a more complete hedge against fuel price risk for the Buyer than a
fixed-price contract for natural gas-generated electricity.

One Disadvantage of Contracts. Contract Disputes and Nonperformance

Physical ownership of generation plant has one particular advantage over both resource-

and market-based contracting: performance is in the hands of the interested party—the
owner!

A contract dispute is currently taking place in Connecticut. There, market participants are
divided on whether federal energy regulators should allow a unit of NRG Energy Inc. to
terminate a power-supply contract with Connecticut Light & Power Co. (CLPC). In this
case, agreements between the two parties were negotiated before New England divided its
power market into eight zones and began determining separate power prices for each zone
based on local availability of generation and transmission. NRG gave CLPC only five
days notice intent to terminate power-supply agreements, stating that the CLPC had
violated the agreement by withholding $20 million in payments related to transmission line
congestion in New England. The Federal Energy Regulatory Committee (FERC) had
directed NRG to continue upholding the contract for the time being so the commission
could make its own decision on the matter. (McNamara 2003)

This type of dispute is an example of why rating agencies assign a risk-pendty to utilities
relying on long-term contracts. If the seller becomes insolvent, or the resource becomes
uneconomic, the utility is left with either a defaulting provider, or a high-cost resource. |If
the regulator allows the costs to be passed through to captive customers, it can be

recovered, but if customers are not captive, or if the demand does not exit, it can create a
difficult situation for the buyer.

7.5 Spot Markets and Trading: Balancing Long and Short
Positions

It is common wisdom that the transaction costs of forward contracts and hedging
instruments and the risk premia demanded by those who sell them result in extra cost,
over the long term, compared to the spot market. After all, the argument goes, markets
are efficient at finding the lowest available clearing price and no one redlly has acrysta
ball clear enough to “beat the market.”

So, why not go “100%" short and depend on the spot market for al power? The wisdom
of doing so depends on two assumptions that may be interesting theoretical ideas, but
certainly do not play alarge part in the world- view of successful corporations that trade
year in and year out in commodity markets. The first set of assumptions is that markets
are perfect: that there is a very large number of buyers and sellers, none of whom have
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any market power, that there are no information or transaction barriers for purchasers or

sellers to enter the market, and that capital is fungible and can immediately be deployed

into or out of power generating plants. It iswell krown that these are not traits of today's
wholesale power markets. (Harrington, et a. 2002)

Second, there is an implicit assumption that every buyer and seller has infinitely deep
pockets and can wait forever for the “long term” savings of spot market reliance to
materiadize. In fact, though, even the largest corporations have limits to the losses they
can absorb due to market fluctuations and “surprises,” so some forms of forward
contracting and hedging are an essential part of PM.?®

On the other hand, going “100% long” is betting the business that one' s hunches (or the
instantaneous state of the market) are going to be correct. Thisis especialy trueif oneis
contemplating committing to a single forward position all at once for all or most of one's
needs, as has been the practice in some default service bidding jurisdictions. Some spot
market buying and selling is essential, if only because |oads cannot be perfectly predicted
hour by hour, and contracts are not available in infinitely divisible sizes. A reasonable
portfolio will (aside from hedging instruments to be discussed below) contain a mix of
forward positions with maturities of varying lengths and short positions.?®

Multi- year contracts reduce the volatility of electric prices compared to short-term or
annual contracts. Six-month contracts have proved to be only dlightly less volatile and
costly than spot market pricing. (MAACAP 2001) Fig. 7.1 shows daily clearing prices
for peak-period energy at the Cinergy hub for April 15, 2000, through August, 2003.
Also shown are the prices for the one-year forward contracts for peak period power in
2002 and 2003, as priced by the market during 2001 (for both future years) and 2002 (for
2003 forwards only).

Note, for example, that during 2002 forward contract prices for 2003 delivery were much
less volatile than either the 2002 or 2003 spot prices, while during 2001, one- year
forward contract prices for delivery in 2002 were less volatile than spot prices during
both 2001 and 2002. In this particular period of history, forward contracts bought during
the first three quarters of 2001 for delivery during 2002 had an average price greater than
the spot price that ultimately prevailed during 2002, while the reverse was true for 2003
futures purchased during 2002. The crucial point, however, is that the one-year forward
contracts were less volatile than spot purchases would have been. Combined with
laddering, these contracts would have greatly moderated price volatility without the need
to "outguess' the market. (It is worth noting that a similar strategy followed during 2000,
had forward contracts been available then, would have produced comparable risk
reductions during the volatility and price spikes of late 2000 and early 2001.)

2 Serjous spot market trading can al'so require significant investment in staffing and systems. A small
amount of spot trading happens automatically under most regional clearing market rules and may be
sufficient to handle asmall buyer’s needs without requiring alarge “back room” trading operation.

29 A short position is an unmet requirement to be met from the spot market as needed, or from
advantageous contracts that may become available over time.
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Figure 7.1. Wholesale Peak Period Electricity Prices. Cinergy Hub
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Not only can portfolio managers reduce their exposure the price volatility present in the
market, but trading of longer term contracts in a given market reduces suppliers
incentive and ability to manipulate prices. If suppliers know that most or all of abuyer’s
needs are going to be negotiated on a single day or in asingle round of acquisitions, they
have an incentive and, perhaps, the ability to artificially increase prices on that day
through strategic bidding or withholding. Most default service plans are presently
negotiated every 6 monthsto 1 year. Laddering and multi-period contracts may be able
to decrease price volatility and market power.

7.6 Risk Management and Hedging

Chapter 4 reviewed the financia hedging instruments that have been developed for
various risk management situations. Risk management is, perhaps, the most rapidly
evolving aspect of finance today. Virtualy every financial institution, including those
concerned with commodity trading, are being forced to attend to global risk management
due to deregulation, narrowing margins, and increased mobility of capital. (Gleason
2000) The fundamenta concepts of global risk management-- measuring, controlling and
accurately pricing the financia risks they are taking--also apply to portfolio management
in an electric industry now subject to many of those same pressures.

There are not as many choices for managing electric resource portfolios as there are in
financial markets that benefit from some twenty-five years of maturation. Useful tools for
hedging electric supply price risk do exist, however and deserve attention in properly
managed portfolios. In any event, just trading forward positions or spot purchasesis
unlikely to adequately protect either default service customers or the provider’s
stockholders.
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A mix of long- and short-term forward contracts, spot purchases, and, where suitable,
resource-based assets can improve PM, reduce risk and volatility for providers and
ratepayers, while advancing long-term environmental and renewable energy goals. For
example, adefault service provider with little retail rate flexibility but operating in a
market dominated by gas prices and weather driven price spikes could investigate hedges
relying on natural gas or weather derivatives, two derivative industries that are
reasonably mature. The Chicago Mercantile Exchange has initiated trading of weather
futures and options on a monthly or seasonal basis for each of ten U.S. cities. Natural gas
futures and options have been traded on a number of exchanges for some time.

The commodity hedges, derivatives, and swaps discussed so far address the subset of
global risk called market risk, i.e., the risk that long positions taken could lose value over
time or that the cost of covering short positions could increase over time. Addressing
market risk is a substantial challenge in itself, but additional risks can be managed
through hedging. A provider whose power is purchased across a nationa border, e.g.,
from Canada or Mexico, or is produced from afuel that is purchased overseas might face
currency exchange risk.3° The robust trade in foreign exchange derivative can be used to
control such risks. Some resource-based or system power contracts are indexed to one or
another measure of inflation or the cost of money; hedges against such risks are a'so
available.

While the availability and track record of hedging instruments in the electric sector is not
extensive, they do exist; cost savings and risk reduction can be achieved through their
use. For example, PIM hub futures and options trade on the New Y ork Mercantile
Exchange, and Commonwealth Edison and TV A hub products at the Chicago Board of
Trade. Reliance on electricity futures and, to the extent they exist, derivatives should be
undertaken cautiously until their performance is understood and reliable. The use of
derivatives and other hedging mechanisms are subject to specia tax and accounting rules
and their use requires expertise in these areas.

All affected parties — default service providers, regulators, and advocates — should begin
making an effort to learn about risk management and financia derivatives and to prepare
for using them as they become available and sound. Default service providers should
also engage in sound risk analysis and risk management and act, where appropriate, to
encourage the development of viable “markets’ for hedging instruments, the more
standardized the better. Regulators should encourage and expect such behavior onthe
part of utilities and default service providers on behalf of consumers who do not have the
ability to manage their own portfolios, especially since the retail choice providers have
not offered ordinary consumers products with arange of price stability, as was once
anticipated. (Harrington, et a., 2002, p. 6)

30" see, Gleason, 2000, p. 65 ff. Many such “import” situations are under contracts or in markets
denominated in U.S. dollars, so this may be arelatively uncommon occurrence, but there have been
proposalsin the past from generating plants that would have had dedicated, but imported fuel sources,
such as Nova Scotia coal or Venezuelan crude.
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7.7 Limitations of Hedging Strategies

Earlier in this Chapter, we considered the question of whether it is reasonable to rely
100% on spot purchases or, conversely, to go “100% long” with forward purchases. Our
conclusion was that neither course is appropriate for a utility or a default service
provider, especially given the current state of wholesale electricity markets and markets
for electricity hedging instruments. Some commentators on the industry are suggesting
that it is not necessarily for utilities or default service providers to include ownership of
renewable generation, physical contracts for renewable generation or energy efficiency in
their portfolios, because the same levels of risk mitigation are available through proper
use of hedging instruments. This section will examine that notion. While we strongly
recommend evaluation and use of financial and other hedging instruments as part of PM,
we conclude that the argument for relying solely on those instruments to achieve the
consumer goals for PM is misdirected.

First, there are limits to how much risk is diversifiable through adding more and different
assets to the portfolio or through hedging. Non-diversifiable risks are those systematic
risks that affect all asset prices (in some way). For example, changes in aggregate
consumption growth in the economy tend to drive all asset prices in the same direction.
(Groppelli and Nikbakht 2000, 90) It is also important to distinguish between financial
and business risks. The former are risks that can be quantified and hedged; the latter are
those that cannot. (Culp 2001, 26-9, 202) A holistic view of business strategy and tactics
needs to be developed for utilities and default service providers taking this into account.

System reliability can be ensured only by genuine physical resources. There are certain
power system realities that cannot be avoided or dealt with on paper. Each 1SO or control
region mandates that physical resources underlie each claimed capability. In most cases,
the control authorities physically audit those resources and require them to demonstrate
their real generating or transmission capability periodically.

Risk considerations are important in procuring electricity, and it is useful to think of
hedging (at least) two types of risk: (a) short term risks (volatility in prices on adaily,
monthly, or even annual basis) and (b) long term risks (risks associated with uncertainty
about the basic levels of “average” prices over periods longer than a year). For long-term
risks, the potential for fossil fuel prices or market supply and demand balances to evolve
differently than expected is quite large. (See, for example, Keith, et al., 2003.)

For the short-term risks, forward contracts and various financial instruments can be used
to good effect. As mentioned above, hedging instruments bring with them a certain level
of counter-party risk—often small for market traded hedges -that should be evaluated and
taken into account. However, it is reasonable to expect currently available products will
be supplemented with additional products over time, providing a range of tools for
portfolio managers to use in developing a balanced and appropriately hedged portfolio
that substantialy mitigates short-term price risks. On the other hand, without new
physical resources that are independent of the fossil fuel price risk that dominates
wholesale electricity markets, these hedges may become unreliable as too many paper
hedges chase too few physical hedges. Furthermore, fixed price renewables have been
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found to have the capacity to greatly reduce prices and price volatility when delivered at
peak hours, such as photovoltaics often are. (Marcus and Ruszovan 2000)

For the long-term risks, forward contracts and financial instruments are even less able to
do the job on their own without an underlying non-fossil physical resource corresponding
to the hedge.! Fixed-price gas contracts are only available out about five years and are
expensive and thinly traded more than two or three years into the future. Fixed price
electricity contracts are available for some hubs on a commodity basis, but for only afew
years into the future. Bilateral contracts for gas and electricity can be negotiated at fixed
or indexed prices for longer periods, but if not “backed” by an underlying fixed price
resource, there is a significant risk of default if market prices rise high enough. Thus
ownership of renewable generating facilities or physically based contracts with sellers
who own such facilities is an essential part of aresource portfolio that seeks to effectively
hedge long term risks.

S0, hedging long-term risks with purely financia instruments or forward contracts is
limited by the (relatively) modest time horizons offered, by immature or thinly traded
markets for some of those instruments, and by serious counterparty risks due to the sheer
size of the dollar amounts that would need to be hedged. Beyond those issues, there are
fundamental limits to how far the economy as a whole can go in offering futures and
fixed-price contracts when the underlying technologies have costs that fluctuate
significantly. When every firm in the market is seeking to hedge against the same risk,
after a certain point, only technologies immune to fuel price risk, such as renewables and
efficiency, can underlie hedges for multi-billion dollar risks. Defaults, bankruptcies, and
forced renegotiations or abrogation of contracts have all happened and can happen again
when firms run out of funds to make good on commitments. Further, hedges are not free,
impose risks of their own, and are usually not perfect hedges for the specific risks default
service providers face. (Awerbuch 2000)

7.8 Distributed Generation: An Emerging Option

Distributed generation refers to the use of modular electrical generation and storage
technologies, and specifically targeted DSM programs strategically sited and operated to
supplement central station generation plants and the T&D grid. On the “supply side”’ of
the concept, relevant technologies include small-scale internal combustion engine-
generator sets, small gas turbine generators and microturbines, energy storage systems,
photovoltaics, wind generation, and fuel cells.®? The potential benefits include avoiding

31 1t might be suggested that nuclear and coal generation can supply fill this gap aswell or better than
renewables. We doubt it; those resources are correlated with and subject to many of the same risks as
gas or oil generation. Coal prices are not independent of oil and gas prices and are subject to the same
regulatory and environmental risks, as well astheir own major technology risks.

Wind generation offers many of the same benefits--modularity, ability to provide dispersed voltage
support, fossil fuel and air emissions risk reduction, power closer to remote loads, etc. However, since
DUP often driven by potential benefits for solving local T& D peak loading and capacity constraint
problems, non-dispatchabl e technologies (or, at |east, those that are not constant), wind as a distributed
generation technology requires special consideration.

32
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or deferring T&D upgrades; improving power quality; lower T&D losses; and, given the
shorter lead times and the modularity of the technologies involved, reduced risk of costly
generation and T&D over-capacity by more closely matching electrical supply to
demand. (Vt. DPS 2003) Distributed generation benefits are discussed further in Chapter
8. Distributed generation technology characteristics relevant to PM are summarized in
Appendix C.

Default service providers, if institutional and regulatory structures are supportive, can
acquire significant environmental and economic development benefits for society while
reducing portfolio cost and managing portfolio risk by carefully selected, planned, and
implemented DG use. However, few eectric utilities have fully embraced DUP dueto a
number of significant barriers, including the dispersion of benefits, incompatible
regulatory structures, and the changes and distractions accompanying industry
restructuring. Appropriate new regulatory policies, mentioned briefly in Chapter 11, will
be needed to enable acquisition of those benefits.
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8. Evaluating Transmission and Distribution
Options

8.1 Transmission and Distribution in Portfolio Management

Traditional integrated resource planning (IRP) calls for utility planning to meet
forecasted power needs through the combination of adequate, safe, and reliable
generation, transmission, distribution, and demand-side resources that has the lowest life-
cycle cost including the costs of environmental impacts. Transmission and distribution
resources in such a plan serve both reliability and power requirements. Some generation
resources may require the addition of transmission capacity so power can be delivered to
load centers or exported. Alternatively, access to wholesale power markets may require
additions to transmission capacity. If the selected portfolio seeks to meet growing power
needs through central station generation or market purchases, distribution upgrades may
also be needed. Conversdly, to the extent that a portfolio will meet needsthrough
distributed generation or demand-side management, less investment will be needed in
T&D. In any portfolio, some T&D investment is likely to be required over time to replace
plant that is deteriorated or to meet reliability requirements.

T&D resource needs may be thought of as driven by one or more of three forces: (1)
engineering reliability requirements, (2) a need to deliver power to or from generators
and markets, or (3) economic opportunities deriving from geographic differentialsin
power costs. Often, a T&D option will advance more than one of these categories. T&D
investments should be evaluated in comparison with distributed resource alternatives
(described below) as well as generation options of all types.

T&D construction sometimes faces significant permitting and siting challenges. Other
factorsin T&D upgrades include high fixed costs, lumpiness, land use and aesthetic
impacts, electrical losses incurred, and a need for technically sophisticated engineering
analysis and design, especially at higher voltages or if DC transmission isinvolved. T&D
upgrades usualy have low annual operating costs (if constructed by the user) or relatively
high annual usage charges (if acquired from another entity). T&D additions or upgrades
can either raise or lower line losses or create engineering problems for existing systems,
depending on the system. To address these complexities, high-voltage transmission
additions or upgrades located in or connecting to a power pool, ISO or RTO will usually
require detailed engineering studies and pre-approva before interconnection.

Portfolio managers should consider not only the generation resources that are available
with the existing transmission system, but also those that could be tapped via new or
upgraded transmission. Conversely, evaluation of generation resources should reflect the
costs, engineering and permitting requirements and impacts of transmission required to
bring the power to consumers. The line loss and reliability side benefits of transmission
investments may be significant, and option value may be added through access to
additional markets or varieties of generators. Some of these costs and benefits also apply
to distribution investments.
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In the case of vertically integrated utilities, T&D resources and distributed resource
aternatives should be considered at all levels of the grid from local distribution feeders
through subtransmission to bulk transmission properly coordinated with 1SO’s or other
regional entities, as needed.*® Where there has beendisaggregation, but default serviceis
still provided by the distribution-owning utility, the situation is more complex, but the
goal should be the same. Some T& D upgrade options and most or al distributed resource
aternatives will be within the scope of planning and action of the default service
provider.3* Coordination with 1SO’s or other regional entities can provide distribution
only utilities aforum for exploring bulk transmission resources as a part of portfolio
management.

Finally, if default service is delivered by a nort utility entity under bidding or other
arrangements, it may be difficult to position the default service provider to evaluate or
plan either T&D investments or distributed resource planning and acquisition. If those
activities are to be undertaken successfully, they may need to be a function of facility-
based utilities or regulators with implementation of non-generation alternatives placed
appropriately. In al three of these service environments, regulators should carefully
design rates, incentives, planning requirements and related activities to provide clearly
assigned responsibilities and expectations regarding the identification, planning and
delivery of T&D and distributed resource alternatives as part of default service PM.

8.2 Distributed Utility Planning Concepts

Distributed utility planning (DUP) is a generaization of IRP as it was developed over the
past fifteen years or so. IRPs twin notions of minimizing life cycle societal costs and an
even playing field for al supply-side and demand-side resources made no particular
distinction, at least in principle, between T&D options and other available resources.
(NARUC 1988) As DSM programs matured and proved themselves, it became clear that
DSM could cost-effectively defer or eliminate the need for T&D upgrades in certain
situations, especially where there upgrade was being driven by a projected capacity
constraint and reasonable lead time was available. Sometimes, a partial T& D upgrade and
aDSM program can be combined to meet resource needs for many years.

In the second half of the 1990's, as wholesale electric market competition became a
reality and many jurisdictions disaggregated vertically integrated utilities, it became

33 Asdiscussed above in Chapter 7 for generation assets, some service territories are dealing with

transition issues for pre-existing ownership of transmission assets, ranging from total divestiture to
continued ownership of legacy assets. These situations are further complicated by the fluid state of
transmission ownership, operation and pricing as FERC and the regions grapple with emerging 1SOs,
ITCs, and RTOs. Additional complexities are introduced where such legacy assets are owned by
corporate affiliates, although FERC Orders 888, 888-a and 2000 provide for some separation, at least
regarding system operation. Regulators should ensure default service providers deal effectively andin a
least cost manner with any legacy transmission assets, imposing appropriate codes of conduct and rules
for affiliate transactions where needed.

34 Larger DG options or those interconnecting at high voltages may require coordination with or approvals

from transmission owners, 1SO’s or other regional entities responsible for interconnection standards.
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apparent that opportunities for savings in integrated planning of distributed alternatives to
both T&D upgrades and generation needed specia attention to avoid a loss of focus and
momentum. At the same time, advances in small-scale generation technologies, such as
micro-turbines and sold-state interconnect devices, and improvements in the cost and
efficiency of renewable generators brought the option of small, dispersed generation to
the fore. As aresult of this tension, a renewed focus on such concepts arose under the
rubric of distributed utility planning or “DUP.”°

DUP is best viewed as an ongoing, cyclical planning process including the following
steps.

1. Identification of areas with existing or projected T&D supply problems.

2. Definition of the region in which load reductions would be reasonably to help
defer or avoiding the T&D reinforcement or reducing its cost.

3. Identification of deferrable costs and the load reductions that would be needed to
defer those costs for various periods of time.

4. Determination of the benefits of DSM load reductions in the form of revenue
requirement, societal costs and risk reduction.

5. Development of targeted DSM and DG programs to relieve congestion.

6. Estimation of non-T&D side benefits from DSM and DG load reductions.

7. Selection among the available options based on minimizing net societal costs.
8. Implementation planning.

While T&D reliability standards and institutional arrangements for planning and
implementing improvements differ, DUP is equally applicable at al voltage levels. It is
directly applicable to T&D capacity constraints and, to some extent, to reliability issues
not driven by capacity constraints. However, DUP is also relevant to portfolio
management for default service by virtue of the risk management benefits and option
value it can deliver. To realize these benefits in the context of default service provision, it
is necessary for regulators or state governments to provide an institutional structure that
bridges any gaps in the integration of resource planning created by the institutional
structure chosen for delivery of default service. The critical points are (1) to put DUPin
place as a fully-functioning activity of facility-owning utilities and (2) to create a
mechanism to include in DUP decision making the benefits and costs available to default
service portfolio management from distributed resource alternatives.

8.3 Distributed Utility Planning Policy Issues

DUP faces regulatory and ingtitutional barriers. Among these are the fact that benefits are
dispersed and incompatible regulatory structures at both state and 1SO levels. ¢ In

35 See, for example, David Moskowitz et al. 2000.
% Thefollowing paragraphs rely heavily on work by the Vt. Department of Public Service, op. cit.
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deploying a distributed resource installation, there is often akind of inverse commons
effect: some of the benefit will accrue to the owner of that installation, but the remainder
will flow to others, including retail customers, upstream transmission entities, and the

public.

“Consider, for example, the hypothetical installation of afuel cell at the site of
an electronics manufacturer located on a constrained distribution feeder.
Benefits to the manufacturer from this installation include premium quality
power, enhanced reliability, and process heat. Benefits to the distribution
utility serving this manufacturer are voltage support and the deferral of feeder
upgrades. The general public benefits from reduced air emissions and avoided
postage stamp T&D rate increases. The default service provider (which may
be the distribution utility or may be a third party) involved benefits from
increased interaction with its customer and lower supply risk. From a societal
perspective, the sum of al of these benefits, depending on the situation, could
exceed the incremental cost of the fuel cell over the cost of conventiona
options. At the same time, no single set of benefits is large enough to entice
any one entity to ultimately own and install the unit. Hence, a market failure
results.” (VT DPS 2003)

Regulatory policies such as performance based rates, emission credit trading systems, tax
incentives, streamlined permitting or subsidies could help overcome these barriers.
Where applicable, regulatory directives, incentives, and cost-recovery mechanisms may
be useful. The presence of retail choice and accompanying divestiture mandates require

gpecia provisionsif artificial barriersto distributed generation devel opment by

distribution utilities, whether or not they provide default service, are to be surmounted.
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9. Determining the Optimal Resource Portfolio

Establish Objectives for Determining the Optimal Resource Portfolio

In order to make decisions and trade-offs between the many different types of eectricity
resources available, it is necessary to establish clearly-defined objectives. These
objectives should be developed through an inclusive public process involving the many
stakeholders in the electricity industry, in order to ensure that the objectives reflect the
needs of affected parties and the lessons learned from recent experiences in the electricity
industry. Regulators must ensure that portfolio managers apply these objectives
appropriately in developing their resource portfolios.

Some of the key objectives of portfolio management are the following:

- Provide safe and reliable electricity services, at the distribution, transmission, and
generation levels for al customer groups.

- Minimize electricity bills, for all customer types.
. Charge stable electricity rates over the short- and long-term.

- Reduce the risks associated with electricity services and prices, including the risks
associated with price volatility, uncertainty, financial risks, and the risks due to
future environmental regulations and reliability.

- Implement a diverse and balanced set of electricity resources, including (as
appropriate to the situation) various fue types, technology types, contract terms,
and financia hedging instruments.

- Improve the efficiency of the electricity system, with regard to customer end-use
efficiency and the efficiency of the generation, transmission and distribution
systems.

- Maintain equity across customers.

- Ensure that all customers can benefit from positive developments in the wholesale
electricity markets.

. Mitigate the environmental impacts of electricity resources.

Consider All Resource Options

Sound portfolio design begins with load forecasting and areview of the planning
environment in terms of strengths and weaknesses of existing resources, economic and
technological trends, and strategic threats and opportunities. Next, a portfolio —
temporarily limited to physical generation assets and forward contracts, plus any required
T&D additions or upgrades — should then be assembled that provides an adequate, safe,
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reliatgl7e, and environmentally sound power supply at the lowest life-cycle present value
COost.

All reasonable resource options should be considered. Supply options that should be
considered include conventional generation plants, renewable or evolving technology
generating plants, resource- and market-based contracts, life extension and repowering,
and T&D investments that make additional supply sources accessible or reduce line
losses or capacity requirements.®® All resources must be evaluated even handedly,
counting costs for capital, operating, fuel, maintenance, ancillary services, environmental
compliance, permitting and decommissioning.3°

The next step is to examine alternatives to generation: methods for controlling and
moderating demand, such as energy efficiency savings, DUP options (both DSM and
DG), transmission upgrades or additions, load control and load response programs. This
step must begin with a thorough knowledge of the purposes to which each customer class
puts electric consumption, the efficiency levels of those end uses, and the costs and
savings of the full range of measures and programs available to modify that demand.

The cost-effectiveness of these aternativesis then evaluated. One meansisto screen
them by comparing efficiency measure costs to the generation and T&D costs (both
capital and operating) avoided by them (including reductionsin T&D losses and reserve
requirements). Special attention should be paid to measures that save power at times
when loads are highest. Cost-effective DSM and DG measures incorporated into the
portfolio to the extent they can cost-effectively displace or defer supply-only options.
(NARUC 1988)

Address Risk

Many jurisdictions and utilities conducted integrated resource planning in a least-cost
analytical mode, with risk management treated as a supplementary exercise, and the
required reliability level treated as a given. Given today’s sweeping and ongoing market
changes, it is prudent to place greater emphasis on treatment of uncertainty and risk
issues in portfolio management.

Risk management alternatives can be evaluated in terms of the degree of volatility
removed, their implementation cost, and/or their susceptibility to regulatory scrutiny.
Specific types of risks facing the electricity market include:

- Fud pricerisk.

37 Each jurisdiction must consider what definition of cost it finds most appropriate. The various options
for this definition were discussed in Section 7 of this report.

38 Generation capacity requirements are sometimes driven not by the need to serve energy or peak load,

but by reliability concerns. In effect, capacity is sometimes required to protect against T&D or
generating outages. In many situations, T& D improvements or smaller, more modular generating plants
can reduce the need for generating capacity.

A system dispatch model should be used that treats plant outages probabilistic loss of load
computations, not by simple derating. Thisis essential not only for accuracy, but so that the reliability
benefits of intermittent resources may be captured correctly. (Lazar 1993)

39
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. Fud availability risk.

- Uncertain ability to balances supply and demand of electricity.

- Transmission congestion costs.

- Environmental compliance costs.

- Environmental operating restrictions.

- Ancillary service costs.

- Credit risk.

- Uncertain availability of resources — including demand side management and
distributed generation.

. Electricity market structure uncertainty.

From a generator’s point of view, high volatility and risk are important in terms of stable
revenue streams and in terms of determining the worthiness of new investments;
investors have a hard time determining whether current prices indicate long-term values
or transient events. From aresidential or industrial consumer’ s perspective, electricity
price risks can have a direct effect on consumer wealth, as well as on the ability of
consumers to budget their expenses and make financia plans.

There are several means of addressing risk in the development on the optimal portfolio.
The first meansis in the selection of supply-side and demand-side resources themselves.
If the least-cost portfolio is overly sensitive to uncertainties in load, market prices for
fuels or wholesale power, or environmental risks, then modifications are needed to the
portfolio to protect against these uncertainties. 1n general, portfolio optimization using
energy efficiency and renewable resources will be able to deliver reduced risk at the same
cost astheinitial portfolio, or lower cost with the same risk, or a combination of the two.
(Awerbuch 2000) Also, if a portfolio results in inappropriate costs for some classes of
customers or places them at higher risk than others, further changes may be needed.*°

The second means of addressing risk in the development of the optimal portfolio is
through the use of financial hedging methods that can further reduce cost and risk.
Portfolio managers should examine how the more complex financial and power
transactions can augment a traditional least-cost portfolio of generation, T&D, and DSM
assets to further mitigate risk and reduce cost. It isimportant to note that, without a
sound resource plan that accounts for risk through the choice of supply-side and demand-
side resources, hedging will ssmply increase the cost (hedging is not free) and reduce the
variability of a portfolio that is more expensive and riskier to rate payers and society than
it needs to be. (Bolinger, et al. 2003)

Finally, portfolio managers need to analyze the risks associated with candidate portfolios,
using techniques that explicitly capture the variability and uncertainties associated with
long-term resource planning. There are avariety of techniques that seek to quantify the
uncertainties associated with a given portfolio, so that alternative portfolios may be

0" For example, the base case may include amajor expansion for avery large commercial or industrial
customer that requires significant new power supply and T&D commitmentsif it isto be met at the
lowest expected. However, if that expansion is uncertain, smaller rate payers are placed at risk, and
alternative measures that reduce the size of the new commitments needed, or have shorter lead times so
they can be deployed if and when the additional load develops, may be more appropriate.
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compared on both cost and uncertainty. Some of these methods also help to identify the
components of a portfolio or the environmental variables that contribute most to that
uncertainty. This can be helpful in designing improved portfolios. The choice of risk
management techniques include several types of stress testing or scenario testing, mark-to
market, computer simulations, decision tree analysis, and real option analysis. These
techniques are described further in Appendix D. The rest of this subsection reviewsthe
overall approach to measuring and comparing portfolio risks.

When comparing electricity portfolios, we would like to be able to quantify and compare
the risk of each portfolio. Similarly, when issuing an RFP for electricity supply, we
would like to be able to specify a desired quantitative level of risk and to compare
riskiness (to consumers) of bids.** To illustrate this process, we will consider two types
of risk: price volatility and counter-party risk.

Price volatility can be assessed quantitatively for each resource and the portfolio asa
whole in terms of the standard deviation of the price. For fixed price contracts, thisis
zero. For many renewables, the variable cost is zero, but the total cost depends on the
kWh output. If the output's variability is known, the price variability can be computed.

Counter-party risk is more challenging to quantify. Doing so requires an assessment of
the sources of such risk, the probabilities of those risks materializing, and the price
impact if they do. For example, in the case of a contract for the output of a specific power
plant, one counter- Z[i)arty risk is always vendor bankruptcy. In bankruptcy, the vendor can
reject the contract.* Assessing the probability of bankruptcy for a particular vendor is
difficult, but may be informed by the vendor's bond rating and leverage as shown in its
audited financia statements, if available, as well as the nature of the resources physical or
otherwise, on which the vendor relies.**® Finally, using these probabilities and an estimate
of replacement power cost, the increment of variability that counter-party risk will
contribute to the overall variability of the contract can be estimated.

Not all risks can be quantified reliably, if only because historical data are lacking or
future performance cannot be relied on to replicate history. In such cases, qualitative
assessments, such as management audits, may need to be relied on. In other cases, such

“1 Itisimportant to keep in mind that risk is a property of both an entire portfolio and the portfolio's
component parts. That isto say, each resource in the portfolio will haveits own level of volatility,
counter-party risk, and so on, but the overall riskiness of the portfolio isnot alinear sum of those risks.
Consider a portfolio with two components, both owned by the utility so thereis no counter-party risk: a
400 MW gas combined cycle power plant and a400 MW oil -fired steam plant, with any shortfall in
output to be made up at a market price dominated by gas-fired generation at the margin. The two
generating plants each have certain risk of forced outages, price volatility, and regulatory risksdue to
possible new emissions standards. Since the two plants are physically separate, the portfolio has lower
average forced outage risk than either plant separately. Since they are different technol ogies, the same
istrue of environmental risks; for exarple the gas unit would likely be affected less by new SO2
restrictions than the oil unit. Depending on how closely correlated gas and oil prices are, the cost of the
overall portfolio may or may not be less volatile than the cost of the individual plants.

42 Other possibilities, such as arenegotiation of the contract, can be analyzed in asimilar manner.

43 Relatively recent credit scoring methodologies used in the finance industry may be of use here. See for

example, Gleason 2000, p. 167 ff.
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as analyzing risks of additional environmental regulation, estimates of the likely costs of
compliance with new regulations can be applied.

Portfolio managers should begin by emphasizing orderly risk identification and data
collection. Historical data on resource availability and price volatility of key cost inputs
should be available for most resources. We recommend starting with careful estimation
of portfolio price variability, as described above, taking into account at least these factors,
plus careful qualitative evaluation of other risks. Such an assessment should include
careful analysis of the degree to which the risks affecting the cost and performance of the
underlying physical resources are congruent with the guarantees made by vendors, if any.
Some portfolio managers and regulators may wish to add quantification of probabilities
and price consequences of the most salient counter-party and regulatory risks affecting
the most important portfolio components.

Service providers or regulators issuing RFPs for power to supply monopoly or default
service customers should require provision of the necessary data (under seal if necessary)
for such analysis. Experience does not permit drafting at this time of RFPs that establish a
specified level of risk to be delivered, and the lack of experience in doing so would likely
discourage bidders from participating in a solicitation that did so. In competitive
solicitations, regulators should instead specify that selection will be based on both price
and some defined measure of risk, such as that given above, with some weighting.
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10. Maintaining an Optimal Resource
Portfolio over Time

10.1 On-going Portfolio Management

Once an optimal resource plan has been determined, the utility needs to implement the
plan flexibly and judiciously. Ongoing evaluation and updating not only help redize the
potential of PM and risk management, but assist in coping with and responding to the
unexpected.

One reason flexible portfolio options are beneficial is because they create an ability for
the portfolio manager to make adjustments over time as uncertain future developments
solidify and new opportunities or uncertainties arise. To reap those benefits, the portfolio
manager must continuously monitor the environmental factors that could impact cost
effectiveness and risk, investigate and evaluate new resources and opportunities to add
value to the portfolio or reduce risk, assess the actual performance of portfolio
components against their expected performance and, generaly, act diligently to maintain
the integrity of the portfolio and adjust to ongoing developments. (Culp 2001, 485 ff.)

To ensure that the portfolio strategy is successfully implemented, an action plan should
be prepared that covers acquisition and disposal of portfolio elements; monitoring of
market conditions, environmental trends, electric loads and end uses; checks portfolio
performance; and seeks out and evaluates potential acquisitions or hedging instruments.
Counterparty credit and settlement risk require constant attention. ** Both supply and
demand side initiatives should be evaluated on aregular basis. The action plan should
provide for scheduled reviews and updates of goals, assumptions and strategies.*

For any portfolio, especially one containing medium- or long-term forward contracts or
hedges, it is important to routinely assess risk exposure as part of performance
monitoring. The market risks of most interest to portfolio managers are wholesale power
prices, fuel prices, and electricity demand. Credit risks (counterparty settlement risk,
primarily), operational risk (owned plant performance, for example), legal risk (contract
disputes), regulatory risk (FERC market rule changes), and event risk (war, natural

4 In many forward contract markets for power and gas today, sellers or market rules require costly credit
guarantees from buyers, even fully regulated utilities. Conversely, default service providers and utilities
must follow the financial health of major counterparties carefully. The NRG contract dispute, described
in Section 7.4 above, isjust one example of how serious this issue can be.

Despite these cautions about maintaining a dynamic, continuously evaluated and adjusted portfolio, itis
also important to provide areasonably stable budgetary and institutional environment for long term
projects. In particular, DSM and DG programs require lengthy implementation periods to bear fruit, and
an unstable operational environment will doom them to failure. Many renewable energy projects are so
capital intensive that long term commitments are necessary so they can attract appropriate financing.
Modular design and careful, ongoing process eval uation offer opportunities for dynamic PM, while still
providing the kind of stable environment these resources need to mature.

45
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disaster, political events) may also be important. Tools for exposure assessment are
discussed in Appendix D.

10.2 Procurement of Resources

In addition to action planning and plan updating, a default service provider will need, at
some level, to engage in plan implementation: actually buying and selling power and
hedging instruments and acquiring DSM and DG resources, as called for in those plans.
It is beyond the scope of this paper to explore fully the management of each of these
functions, but we will indicate the key elements necessary for successful procurement of
each category.

At the outset, it is worth pointing out one longstanding concern with the management and
staffing of non-traditional generation assets. Proper integration of each function (and
staff carrying it out) with a coordinated enterprise-wide effort requires solid commitment
from and ongoing follow through by top maragement. It is also hard, but necessary, to
ensure parity of these functions within the firm. Generation and T&D ownership are the
traditional roles of utilities, and supply planning units are often led by engineers who are
more technically oriented and less customer oriented than those involved in DSM or DG
work. Trading of contracts and hedges may be done by personnel or even located in units
that come from an accounting or finance background. Some functions may be outsourced.
Each of these situations flows from natural historical developments and, indeed, responds
to very real job requirements. But it is up to top management to ensure that decisions
between these alternatives are based on sound communication and rational priorities.
(NARUC 1988, 16; Gleason 2000, 221 ff.)

Perhaps the best understood of these procurement functions is the construction and
operation of conventional power plants. Even here, it isimportant examine the way in
which these decisions flow from and react to PM decisions. Construction planning should
maximize flexibility so that work can be slowed, canceled or accelerated and, if possible,
so that capacity can be increased or decreased. Those decisions also need to be managed
to maximize value and minimize risk. (Trigeorgis 1996)“¢ Operations of combustion
generators will also entail a variety of cost minimization and risk management tasks not
least of which is application of the entire repertoire of PM techniques to fuel supply and
arrangements for the sale of any temporary or seasonal excess power.

Developing or purchasing physical generation or resource-based contracts for renewable
en