Synapse

Energy Economics, Inc.

Strategies for Procuring Residential and Small
Commercial Standard Offer Supply in Maine

Prepared by:

Amy Roschelle, William Steinhurst,
and Paul Peterson

Synapse Energy Economics

22 Pearl Street, Cambridge, MA 02139
www.synapse-energy.com
617-661-3248

Prepared for:
Maine Office of Public Advocate

April 7, 2004




Table of Contents

EXECULIVE SUMIMATY cuueeriiniirnsensnensenssnncsenssnesssessssssssnssssssssasssssssssssssssssasssssssasssssssssssssaes 1
1.0 Introduction to Maine’s Standard Offer Procurement Issues........cccceecveeruerinnnenee 3
2.0 Why a Portfolio Management Approach Works 4
3.0 Considerations in Implementing a Portfolio Management Strategy ........ccceceeeune. 7
3.1 What Other States Have Tried .........cccoeevieiiiniinienienieieceeeeseeeee e 7
3.2 Varied Types of Contracts and Varied Contract Durations................c..c........ 11
3.3 Sources of Supply should be DIVerse .........cccccveevvieeiieiieiiieieeieeee e 19
3.4 Efficiency is a Risk Management ToOl............ccceevvieeiiieeciiecieeceeeee e 23
3.5 Hedging Pros and COomS..........cccvieeiiieiiieeiiieeciee ettt s 24
3.6 Maine PUC Legal AUthOTIHIES ....cc.cocveriiiniieiiniiniiiieneereceeeeseee e 26
4.0 CONCIUSIONS c.cuueriernricssenecssnncssniesssncssasecsssssessssssssssesssssesssssesssssssssssssssssssssssssssssssssssses 28
REfEIrENCES...ccueieniiiiiitiiitinttintintinninnisttieestesssesssesssesssessssssssesssssssssssssssssassssessanssns 29
Appendix A: Laddering EXampIe .....ccoueeniennennsiensennsnnnsnenssncsssessssesssesssncsssessssssassses 32

Appendix B: Answers to the Commission’s Questions...........coceereesseecsensseecsnessnnenne 35




Executive Summary

In procuring standard offer electric service, the Maine Public Utilities Commission
should strive to strike the appropriate balance between reducing costs and risks, while
guaranteeing customers reliable, efficient electric service. This report discusses
numerous strategies that could be employed to balance those costs and risks under the
general heading of “portfolio management”. Most of the strategies could be implemented
pursuant to the Commission’s current statutory authority; a few may require legislative
changes.

Overall, we recommend that the Commission adopt some form of a segmented RFP
process for standard offer service for residential and small commercial customers. This is
in contrast to the current RFP process that consists of a single point in time bid for the
entire residential and small commercial customer class for a particular distribution utility
service territory. Other key specific recommendations and findings are as follows:

e The Commission should consider a laddered approach for standard offer supply
bids. It should establish a 5 segment ladder with annual maturations for most of
the load. The remainder should be reserved for efficiency and long-term contracts
with renewables. To begin a 5 segment annual maturation ladder, one needs to
start with contracts that mature in 1, 2, 3, 4 and 5 years for segments of the ladder.
In subsequent years, one would procure additional contracts with a five year
maturation date. Thus, every year, 20% of the ladder expires and 20% of the
ladder is newly purchased. Although the transaction costs increase with a
laddered approach, the risk management advantages greatly outweigh the higher
transaction costs.

e Reducing the current potential for price volatility in standard offer supply bids
through portfolio management is unlikely to affect retail competition in the
residential and small commercial customer classes. Evidence in Maine and other
retail competition states shows that the residential and small commercial customer
classes are the least likely to select a competitive supplier, for a variety of reasons.
These customer classes are likely to remain on standard offer service for a
considerable period of time, and reasonable improvements to the standard offer
are unlikely to alter the situation.

e The Commission should consider targeting a portion of standard offer supply
through energy efficiency programs and long-term contracts for renewable energy
resources. This is a highly desirable portfolio management tool that will help
balance the risk inherent in more traditional supply resources (coal, oil, and gas)
that are subject to fuel price volatility. Energy efficiency and renewable resources
also provide some protection against future environmental compliance costs
associated with fossil fuel resources.

e The Commission should evaluate the benefits of separating the RFP processes for
standard offer supply and entitlement energy resources. There should also be
further evaluation of the statutory prohibition of indexed standard offer bids;
allowing a portion of the standard offer supply to fluctuate based on some fuel
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index may provide significant price benefits to customers. And the Commission
should evaluate requiring bidders to adopt hedging instruments.

e The Commission has considerable flexibility under current Maine statutes and
Commission Rules to implement most of the portfolio management strategies
discussed in this report. One exception is the requirement that standard offer bids
must be for a fixed price and a specific prohibition on any “indexing” of standard
offer bids. If the Commission were to open a new rulemaking proceeding as a
result of the enactment of LD 1929 (see attachment),’ this prohibition could be
revisited.

Additional recommendations and suggestions are contained in the body of this report.
Appendix B summarizes our responses to the specific questions contained in the
Commissions Notice of Inquiry and Request for Comments issued on March 17, 2004.

The final attachment to this report is the LD 1929 draft amendment that was presented to the Utilities
and Energy Committee of the Maine Legislature on April 7. The Committee made several changes to
the amendment and unanimously voted out LD 1929 “Ought to Pass as Amended.” As soon as the final
amendment is printed, it will be provided as a supplement to this report.
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1.0 Introduction to Maine’s Standard Offer
Procurement Issues

Currently in Maine, residential and small commercial standard offer service for electricity
is provided through a three-year contract within both the Central Maine Power Company
(CMP) and Bangor Hydro-Electric Company (BHE) service territories. These contracts
expire in February 2005. Customers automatically receive standard offer service if they
do not otherwise have a retail electric supplier. Standard offer service is the only type of
default service in Maine. The process by which standard offer service is procured is
determined by Maine’s Public Utilities Commission (PUC, Commission). To date, each
solicitation the Commission has issued provided for the purchase all of the standard offer
power in a single contract expiring on a single day. This single day bid contract approach
has resulted in reasonably affordable and generally stable rates. However, such a future
result is not guaranteed. And occasional price shocks are a likely result of continued
procurement by this method.

In this report, we discuss the principles behind portfolio management practice and offer
recommendations on how the State of Maine might procure residential and small
commercial standard offer supply in a way that reduces price volatility for customers
over the long-run. After this Introduction, Section 2 of the report reviews the benefits of
portfolio management. Section 3 is broken down into six subdivisions that discuss:

1. ways that states are currently managing their standard offer and default
service programs;

2. portfolio management concepts, including contract types and durations;

3. types of resources used to serve standard offer, including a discussion on all-
requirements service, the role of renewables, and fixed price versus price-
indexed contracts;

4. Maine’s efficiency initiatives and how Maine can reduce customer exposure
to risk through efficiency programs;

5. the pros and cons of hedging strategies;

6. the Commission’s legal authorities for procuring standard offer electric
service for residential and small commercial customers as it relates to
portfolio management.

Appendices provide details of how laddering works for one type of portfolio and a
question by question response to the Commission's Notice of Inquiry.

Overall, our main conclusion is that those procuring standard offer services should strive
to strike the appropriate balance between reducing costs and risks, while guaranteeing
customers reliable electric service, through the use of a diversified portfolio of resources.
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2.0 Why a Portfolio Management Approach Works

Retail electric competition is currently available in over a dozen states across the US.
Originally, legislators and regulators expected that, over time, most customers residing in
locations with deregulated electricity markets would switch to competitive generation
providers, and that the default services would only be needed as a transitional
mechanism, or to serve only a small number of customers. Hence, insufficient attention
was paid to the requirements for acquiring resources to provide default services, and the
policies associated with default service providers. However, in most states that allow
retail competition, the vast majority of customers continue to be served by the default
service provider. This is particularly true for residential and small commercial customers.
(Alexander 2003) Factors thought to have contributed to this outcome include limited
offerings, lack of customer information and customer interest, uncertainties associated
with restructured electricity markets, press coverage of poor results of retail competition
in some jurisdictions, unclear details of the unbundling of the regulated prices, marketing
and business costs for competitive retail suppliers, and transaction costs associated with
switching.

It is quite likely that the majority of customers, especially residential, and small
commercial customers, will continue to require default services well into the foreseeable
future. 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.” Legislators and regulators can play a key
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 al. 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 half-year, with the forward cost of power very strongly influenced by the
level of spot market prices at the time.

If done well, portfolio management will result in lower electricity costs, lower electricity
bills, and more stable electricity prices. If, instead, default service providers simply pass
through the costs of short-term generation contracts, customers will be subject to higher
electricity prices, greater volatility in prices, and greater risks of future cost increases.
(Biewald, et al., 2003)

In business and finance, portfolio management is the art of balancing all management
skills and resources to achieve optimum strategic, financial, and operational impact
across time. As applied to the electricity industry, portfolio management rests on the
simple notion that that active participation in electricity markets and careful choices
among a variety of electricity products and resources will provide more stable service to
customers over both the short- and long-term future. The key benefits of portfolio
management include:
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e Portfolio management, if done well, will result in lower electricity costs, lower
electricity bills, and more stable electricity prices, not only by purchasing more
wisely for consumers' needs, but by injecting valuable discipline into wholesale
markets.

e Portfolio management offers a way to shift the focus of electric utilities’ or
default service providers 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 goals into the critical function of power
procurement for the large majority of electricity customers.

e Portfolio management offers regulators a mechanism to promote energy
efficiency, build markets for renewable generation, encourage fuel and
technology diversity, and achieve environmental objectives.

In sum, portfolio management is not only consistent with competitive markets; it is, in
fact, necessary to ensure that competitive wholesale markets are robust. These benefits
can and should be delivered to standard offer service customers, but are now being
foregone in many jurisdictions, both restructured and traditional.

How to implement a portfolio management approach

Portfolio management requires several 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 will then, ideally, assess all the
opportunities available for meeting customer demand through cost-effective energy
efficiency resources. The next step includes assessing the wide variety of generation-
related 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.
Following, one must determine the optimal mix of these resources that will best achieve
the defined 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.
Finally, utilities and default service providers must regularly upgrade and modify their
resource portfolios and acquisition plans in order to respond to industry changes over
time.

? As discussed further below, load forecasting is less important for default service providers and regulators
in power procurement if all or a portion of "all requirements" are being bid out, as the bidder assumes
the load forecasting risk. However, it can still be important to have a reasonable load expectation if
efficiency and long term contracts are to be included in the portfolio.
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The remainder of this report focuses on the specific procurement topics that the Maine
Commission has set out to be addressed in its inquiry concerning portfolio management
residential and small commercial standard offer electricity service.
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3.0 Considerations in Implementing a Portfolio
Management Strategy

3.1 What Other States Have Tried

Default Service Procurement Processes

The purpose of default service under retail choice is to 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. Default service has various names in
various states, including standard offer service, provider of last resort service, default
service, etc. Under any name, it is a challenging task to provide good retail electric
service in a deregulated market due the following: volatile wholesale market prices, fuel
supply risks, market power risks, uncertainty about environmental impacts and
regulations, bankruptcy filings by major players, and the possibility of customer
switching between default and competitive suppliers.

States have gone about procuring electricity for their default customers using several
different methods. In some retail choice states, default service is procured under
contracts with competitive providers who bid for the job using an RFP type process. In
other states, former incumbents are mandated to provide default service from their owned
resources or competitively acquired contracts. The durations of such contracts vary
between states. Other contract variables include length and price of the contract, fuel
(e.g., renewable vs. coal.), compensation, and cost recovery arrangements. For example,
in Rhode Island, default service is competitively bid in 6-month increments, while in
New Jersey, auctions are held annually. See Table 3.1.1.
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Table 3.1.1: Default Term in Various States. (Besser 2003) (Alexander 2002)

(Alexander 2003)
State Default Procurement Rules | Renewable Rules
Term End | for Default Service
Date
Connecticut 2007 Contracts procured in | Renewable energy
overlapping pattern portfolio requirement
of fixed periods. The | is applicable to the
contracts must be for | Standard Offer, but
terms of not less than | the timetable for the
6 months, unless minimum %
shorter terms are renewables is
justified. extended.
Maryland Various Utilities must attempt
to obtain 1, 2, and 3
year contracts with
50% of load served
through a 1-year
contract.
New Jersey 2006 Fixed price lasting 34
months for 1/3 of
supply; Fixed price
lasting 10 months for
2/3 of load. Single
annual auction date.
Rhode Island 2009 6 month increments
Massachusetts 2005 50% of load is No minimum
procured standards; no
semiannually for 12- | requirement to enter
month terms. into long-term
contracts with
renewable resources.
Pennsylvania Various 20% of customers
assigned to suppliers
offering service with
a renewable energy
component of at least
5%.
Washington, DC 2006 Recommended to None
utilities that contract
mix should include
contracts of at least 3
years for no less than
40% of the total load

Because electricity prices have been regulated for most of the last century, price risk
management is relatively new for this market. Recent procurement practices, particularly
in areas with retail choice, overemphasize relatively short-term contracts. 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 half-year when contracts are renegotiated. The result is that the forward cost of
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power that forms the basis for the price of default service is highly influenced by the spot
market prices at the somewhat arbitrary negotiation date.

Average Monthly NE Electricity Prices are Highly Volatile
: ‘ , 1
0 . /
2 w0 o, : \ J
g, 40 / L /‘ V\l/ \ / * *N/
g zz / 7\\,) K.\m N
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Figure 3.1.1: Wholesale Electricity Prices in New England. (ISO-NE 2004)

For example, the wholesale electricity prices in New England have fluctuated
dramatically in recent years, as indicated in Figure 3.1.1. If a default service provider in
Maine were to purchase all of its generation through a short-term contract at the time of
one of the peaks in wholesale prices, then its customers would end up paying
considerably more for electricity than necessary. While the opposite outcome is also
possible, the resulting volatility is undesirable from the consumer's perspective. In
addition, the price risk may be asymmetric in that the potential for price increases and the
consequences of large increases can be greater than the potential for and consequences of
price decreases. Consider for example, the experience the last few years in the Western
power markets, with its prolonged period of greatly inflated prices and the associated
economic consequences to the region.

In recent years, it has been shown that those states relying upon short-term wholesale
market prices for default services have experienced higher costs and greater price
volatility than other states that have used a competitive bid approach to procuring default
services. Some states, like Maine, have been lucky — having procured contracts at points
in time when wholesale electricity prices were relatively low. But luck is never
guaranteed. Portfolio management, including a mix of contract types and durations,
offers a technique to hedge against uncertain costs and price volatility in restructured
markets.
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IRP Practices

For those states that have yet to undergo competitive restructuring of retail service,
portfolio management practices are still prevalent. Many states have developed
Integrated Resource Plan (IRP) requirements to protect market participants 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.

Montana, though restructured, utilizes an IRP-type approach for default service that may
have some relevance to Maine's situation. Montana follows rules that require the default
supply utilities to "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)] While green or renewable energy products can
be offered, Montana does not make this a requirement. The default supply utilities are,
however, required to use a portfolio approach to acquiring supply. This includes
negotiating contracts of at least 10 years. In addition, demand-side management must be
considered as part of the portfolio. Most interesting, perhaps, is that in Montana default
supply service must be provided for a lengthy transition period that does not end until
July 1, 2027, thus ensuring a long planning and acquisition horizon. To the extent that
Maine can incorporate elements of this approach to default service provision, there will
be opportunities to manage cost and risk for default service customers.

Table 3.1.2: Sample of IRP Programs.3

State Initiation of Filed how often?
IRP (year)
Georgia 1991 Must file every 3 years
Oregon 1989 Must file every 2-3 years
Utah 1992 Must file every 2 years
Idaho Must file every 2 years
Montana 1992 Must file every 2 years for traditional utilities.

Restructured utilities must file three-year action plans on an
annual basis. PSC has not yet established frequency for filing
comprehensive long-term plans.

Vermont 1991 Must file every 3 years

? http://www.nwppc.org/energy/powersupply/adequacyforum/2003_0528/irprequirements.pdf
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Best Practices in Default Service Procurement

In short, states have been exploring and experimenting with how to procure electricity for
default service customers. We have identified certain best practices that, in combination,
may be expected to produce a well-balanced portfolio:

e Use of laddered contracts, such as in Connecticut.

¢ Inclusion of a reasonable percentage of long-term contracts, such as in
Washington, DC.

e Use of demand side management programs to reduce exposure to market risks,
such as in Montana

e Inclusion of long term, fixed price contracts for renewables to reduce exposure to
fossil fuel prices and environmental risks, such as in Pennsylvania

e Establishment of a long transition period to ensure a long planning and acquisition
horizon, such as in Montana.

A number of states have adopted or are moving towards adopting a portfolio management
approach, either for integrated utility service or default service. In the following sections,
we explore why those responsible for default service procurement should consider a
range of contracts and resource types.

3.2 Varied Types of Contracts and Varied Contract Durations

Diversification

A basic tenet of financial management is that a diverse portfolio is less risky 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 a rise in the price of the other. By
applying 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 generation options and technologies in appropriate
proportions, we can get a mix with a lower, more stable cost than by relying on anyone
type alone. (Awerbuch 2000)

Perhaps more important for Maine is a similar rationale that applies to diversifying
contractual instruments used when soliciting and approving bids for power. A strategy
that relies on market price bids at a single point in time may be diversified by laddering, a
technique discussed below. But a strategy that relies solely on market-based bids, even if
laddered, remains vulnerable to systematic risks that affect the market clearing price and
the ability of market participants to physically deliver and to withstand financially
adverse market fluctuations. Selecting some portion of a power portfolio from resources
that are not tied to those uncertainties, such as long-term renewable unit contracts, energy
efficiency, or derivatives in non-electric markets (e.g., weather or natural gas derivatives)

Synapse Energy Economics — Procuring Standard Offer Service in Maine Page 11



can materially limit the long-term risk of the strategy as a whole. After reviewing some
key concepts in diversification, we will explore these particular types of diversification
further.

Each individual asset, whether an investment or a 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, unique 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. For wholesale
power contracts, counter-party risk is an example of unique risk.

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
all 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. Forward contracts for electricity are,
individually and on their face, not exposed to the same systematic risks as specific
generation assets, but they do face default risk if those same factors suffer extreme
excursions. In addition, the entire strategy of relying on wholesale contracts exposes the
portfolio to those same uncertainties, since forward contracts must be renewed at regular
intervals.

Equity portfolio managers maintain diversity by investing in a wide range of different
companies in different industries. While there are sector-specific investment funds, these
are recognized as riskier than broad-market funds that eliminate unique industry risks
through diversification. The manager of an electric resource portfolio can diversify by
relying on a variety 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
undesirable risks or volatility in prices. The unique part of the uncertainty in any
individual investment is diversified away when that investment is grouped with others
into a portfolio of different investment types and durations. The systematic part of the
uncertainty in a given type of investment may be diversified away when investments of
totally different types are combined, such as a combined portfolio of efficiency, unit
shares in renewables, and forward contracts for commodity power. 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 there is 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.
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Procurement Options

A well-managed commodity portfolio is usually a combination of a variety of traditional
procurement contracts, such as long-term contracts, options and flexibility contracts, and
some reliance on spot markets. Each of these resources, listed below, has its own pluses
and minuses, but in combination they can greatly reduce risk.

e Spot purchases involve paying market price on the day that the commodity is
needed. Spot market pricing can be quite volatile, but requires no commitments.
Spot market reliance protects against both falling demand and falling prices, but
exposes the portfolio to risks from rising demand or prices. Spot purchases for
electricity are commonplace.

o Forward contracts are agreements between buyers and suppliers to trade a specific
amount of a commodity 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. Forward contracts for electricity are common.

« In an 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. Option contracts for electricity remain
uncommon.

o A flexibility contract is like a forward 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 a long-term contract plus an option contract. (Simchi-Leve 2002).

e Any contract may be indexed, although most commonly this applies to forward
contracts. An indexed contract has fixed quantities, but the price is determined in
whole or in part by a formula involving some agreed on outside factor, such as the
market price of a fuel or an inflation index. They pass some or all of the price
volatility through from the seller to the buyer.

Procurement managers 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.

The term or time period of a forward 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 a generator and may start immediately on signature, the next month, or one or more years into 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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Laddering Theory

Forward contracts have been the norm for default service procurement. A portfolio made
up of only forward contracts can be diversified to reduce risk using a laddering approach.
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 one's entire portfolio and the risk of having to go to market for
all of that portfolio in a less 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 can be found in the Appendix to this report. As explained below,
it is possible to ladder acquisitions of power for a fluctuating load, such as default service
loads, in several ways.

Laddering Recommendations for Standard Offer Electric Service

As discussed above, acquiring needed supplies of power in laddered segments reduces
volatility and risk exposure in the absence of foreknowledge of future price trends. While
there is no a priori rule for determining the “best” approach to segmentation and
laddering, practical considerations may be taken into account, and virtually any degree of
diversification via laddering will be beneficial.

Planning the segmenting of resource acquisitions for laddering involves selecting the
duration of segment contracts to be acquired, the number of segment contracts in the
ladder (that is, the fraction of expected need to be acquired each time a segment from the
ladder matures), and the frequency of segment maturation, i.e., the time interval between
acquiring segments. Note that for a simple, uniform ladder, picking any two of these
determines the third. If a ladder is being established from scratch, all but one of the
segments initially acquired will be shorter than the target duration. Each of these traits
needs to be established in a reasonable manner, but they may also be altered over time as
circumstances change, another advantage of laddering.

While the following discussion treats the load to be served as if it were constant over the
year, it will be necessary for the Commission to address the seasonal and diurnal
variations and fluctuations of default service. For example, if bids are solicited for
segments that are to serve specified fractions of the “all requirements” standard offer load
(whatever it turns out to be), the vendors assume the task of managing those fluctuations,
and the following discussion applies as is. If bids are to be considered for set amounts of
energy or capacity, the Commission will need to address the issue of load fluctuation by
designing its acquisitions to include appropriate amounts of peak and off-peak power in
each month, a more complex task. Even then, some load-following resource will be
needed. Therefore, except for whatever portion of the need the Commission considers
meeting through efficiency and long-term renewable purchases, it would seem most
reasonable to solicit bids for segments that represent certain fractions of the “all
requirements” load. Alternatively, it may be possible to address fluctuating load directly.
For example, if the Commission decided there should be five segments in its ladder, it
could acquire four that are for fixed amounts and one contract to serve the residual that
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fluctuates. Or the Commission could approve acquisition of five fixed segments and
address fluctuating load through the spot market purchases and sales (the norm in most
industries) or a combination of option purchase and sale contracts.

Frequency of Adding to the Ladder

Laddered segments can be spaced annually, semi-annually, quarterly, monthly or at
multi-year intervals. Transaction costs increase substantially for shorter intervals, but
laddering with fewer, longer intervals provides less risk diversification. Current
electricity commodity markets enable ladder segments to be spaced as closely as
monthly, but given the procedures for solicitations by the Commission, it would be
reasonable to ladder the Commission’s acquisitions at annual intervals.

The duration of segments in a laddered portfolio influences the price paid for each
segment. Wholesale electricity markets are relatively immature, with fewer derivatives
available for hedging positions, so commodity market purchases will likely need to be of
no more than modest length, at least for a while. Longer forward contracts are often
available bilaterally or in bid solicitations, but are usually indexed unless tied to
underlying renewable generators. To the extent acquisitions will be from commodity
markets or from bilateral contracts with traders backed by such markets, a ladder
composed of contracts between one and five years in length would be a reasonable
starting position.

Fixed Price versus Indexed Ladder

As discussed above, it is reasonable to expect that the term structure (premium charged
for longer term contracts) would be smaller for resource contracts indexed to fuel prices,
inflation or some other indicator or indicators than for fixed price contracts, especially at
longer terms. Whether continuing past practices or engaging in diversification through,
say, laddering, the Commission should expect to receive bids that would result in lower
expected prices for standard offer service than without indexing. This would come at the
expense of retaining for standard offer customers some degree of price volatility. If only
a portion of the portfolio were selected from indexed contracts, that volatility would be
less, as would the expected savings.

The expected price-volatility trade off is inherently a question of preferences that are hard
to measure for someone else, but it should be possible to monetize the increased risk by
determining the market cost of hedges against some or all of that volatility. If the offer
were indexed to natural gas prices at Henry Hub (a common choice), the appropriate
hedge would be the corresponding derivative. To set benchmark volatility, it might be
reasonable to try to keep standard offer price volatility at or below the level of historic
volatility in Maine’s retail electric prices during the twenty years preceding retail
competition in Maine. If that were deemed suitable, any indexed contracts could be
evaluated by adding to the offered price the cost of the derivatives necessary to collar the
contract price inside a band of the same width as the historical retail electric price
volatility. Naturally, if this approach is adopted, it would make sense to adjust the price
of fixed price offers by the revenue that could be obtained by selling the opposite hedges.
(If the auction market encountered is efficient, the difference should be mainly

Synapse Energy Economics — Procuring Standard Offer Service in Maine Page 15



transaction costs. If not, the Commission would have strong guidance about the best
offers before it!)

By Commission Rule, Maine requires that default service be priced at a fixed level for
customers during "the standard offer period" and provides that the default service price
may not, itself, be indexed. Ch. 301, Sec. 7(A)(2). Therefore, if any indexed source
contracts or spot market resources are to be considered for inclusion in the default service
portfolio, that uncertainty must be fully hedged.” It may be possible to do so using
appropriate derivatives and option contracts. However, if major portions of the default
service supply portfolio were to be indexed, the cost of purchasing hedges sufficiently
tight to assure no fluctuation in default service would likely be prohibitive.

Ladder Segment Size

For a given load to be served, a larger number of segments in the ladder may also affect
the prices offered due to economies of scale and institutional factors. It would probably
be wise to ensure that segments are at least the size of standard commodity market
products, as dealing with such fractional products can be expensive. In addition, some
bidders may prefer very large lots, but any apparent savings would bring with it a
reduction in diversity and increased risk. Also, concentrating purchases with only one or
two vendors increases counter-party risks. Since the standard offer load in Maine is about
9% of the total New England market, it seems reasonable for the Commission to proceed
with acquisition of a laddered portfolio with a reasonable number of segments. (If, as is
likely, bids are in the form of bilateral contracts from generation owners, this will be even
less of an issue.) If actual bids received seem out of line with expectations or comparable
market or bilateral transactions, the Commission could reconsider the number of
segments.

Ladder Segment Duration

Thus, even if soliciting only from commodity markets or vendors relying on those
markets, it would be reasonable for the Commission to seek bids for a five segment
ladder with annual maturations, each segment for 20% of the current load. (If this results
in segment sizes that are “odd,” the percentages could be changed; there is no magic in
having them be identical fractions of the load.) One segment would be for a one-year
term, one for a two-year term, and so on up to a five-year term. If load grows during the
first year, the segment expiring after that year (the one with a term of one year), could be
replaced by a larger five year segment expiring at the end of year six. Or, if shopping
percentages begin to rise during the first year, a smaller segment could replace the first
segment. If load uncertainty increases materially, expiring segments could be replaced by
a complete “sub”-ladder to further mitigate risk. As discussed earlier, segments that are

The Commission may consider revising these restrictions in order to enhance the opportunities for
portfolio management of default service. It could do so in the context of any major and substantive
rulemaking proceeding necessitated by enactment of LD 1929, which appears to require the
Commission to consider “an effective hedging strategy” in conjunction with incorporation of renewable
resources in the Standard Offer.

Synapse Energy Economics — Procuring Standard Offer Service in Maine Page 16



for a fraction of the "all requirements load" make this simpler, while segments of fixed
size would require some supplementary mechanism to address fluctuations in load.® For a
diagram and example of this approach, see the Appendix on laddering.

It would be helpful if the Commission had and retained the discretion to alter acquisition
dates for replenishing a segment in its laddered portfolio, perhaps by briefly relying on
short term purchases, if it found at some maturation dates that longer term contracts are
more expensive than short term ones by unusual amounts. Or the Commission might
receive an especially attractive offer for an odd period or starting at a date other than its
intended or usual maturation date. This might occur if a vendor has resources that will
come on line at certain dates, for example.

The above suggestions (a five segment, five year initial ladder with flexibility at each
maturation date) are reasonable, but the final decision on ladder structure should be
reserved until bids are received. At that time the term structure of the bids actually
received, information from futures markets, current load forecasts, the state of switching,
and other factors should be considered in making final choices. Furthermore, the
Commission should solicit and seriously consider longer term bids from renewable
generators and efficiency providers. While these resources may entail some business or
technology risks, they avoid fuel price risk, enabling vendors to make offers for longer,
fixed price contracts. The Commission should retain the discretion to acquire a
reasonable fraction of its expected needs from such resources rather than from
commodity markets and commodity vendors.

Laddering and Competition

In theory, the more default service is managed to eliminate risk, the less customers are
going to be exposed to spikes in electricity prices over time. Again, in theory, this might
discourage customers from switching to competitive retailers. However, switching
statistics provided by the Maine Office of Public Advocate show 