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Executive Summary

The following isasummary of the IAT’ s recommendations related to the PPA auction design
based on the objectives for the PPA auction and on the information and comments we have
received to date. Thissummary is not comprehensive and it does not list dl of our
recommendations. The reader is urged to review the full report for our complete set of
recommendations and for more background and description of the recommendations.

1. Theauction should be conducted usng a S multaneous Ascending Auction design with
bids submitted remotely.

2. Theauction should continue for al PPAs until there is no bidding activity on any PPA.

3. Thethirteen therma PPAs as gpproved by the Energy and Utilities Board, each one
covering one or more therma generating units, should condtitute the items to be auctioned.
The PPA documents describe the terms and conditions for the PPAs. Therights and
obligations of the generator-owners and for the buyers of the PPAs (i.e., thewinning
bidders of the auction) are described in the PPA documents as approved by the EUB.

4.  TheBdancing Pool will be the PPA holder for the hydro PPA. The hydro PPA will not be
auctioned.

5. A gngle one-time auction should be held for full-term PPAs.

6. The ADRD should have soleright to determine if bids for PPAs are acceptable. 1t should
have sole right to accept or reject any or dl bids.

7.  The ADRD should have discretion— but should not be required — to etablish minimum
acceptable bid levels (reserve prices) for some or dl of the PPAs. The ADRD should not
be required to revea the amount of any such minimum bid levels either before or after the
auction is completed.

8.  Potentid bidders should be required to demondtrate financial adequacy in order to
participate in the auction. A bid deposit should be required prior to the auction from each
qualified bidder that wishes to participate in the auction.

9.  Theamount of the bid deposit should be proportiond to the “amount” of PPAS the bidder

wishes to be digible to bid on. The dollar amount of the deposit should be based on a point
sysem.
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10.

11.

12.

13.

14.

15.

16.

A point system should be used to assign an integer to each PPA. The point system will be
used to determine the amount of the bid deposit and to determine digibility to continue
bidding during successive rounds of the auction.

Bidders should be required to participate actively in each round of the auction in order to
maintain their digibility to participate in subsequent rounds. There should be alimited
provison to alow lgpsesin activity without losing digibility.

Minimum opening bids should be announced prior to the auction.

Bidders should not be dlowed to bid on therma PPAS covering generating units for which
they are the generator-owner.

Bidders should not be alowed to bid on therma PPAs for which the sum of the capacities
gated in these PPAS represents more than 20 percent of the total capacity stated in dl the
therma PPAs plus 393 MW (from hydro units). For purposes of this PPA holding
restriction, 393 MW of capacity from hydro units should be counted as part of TransAlta
Utilities PPA holdings againg the 20- percent restriction.

There should be other PPA holding redtrictions as recommended in this report.

Certain inditutions such as the Market Surveillance Administrator (MSA) should be
empowered to monitor eectricity markets and to establish and enforce guidelines and rules
to mitigate market power and promote competition as the markets evolve over time post-
auction.
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1. Introduction

1.1. BACKGROUND

The primary purpose of thisfina report on PPA auction design isto provide to the Alberta
Department of Resource Development (ADRD) the recommendations of the Independent
Assessment Team (IAT) on the design and rules for the auction of power purchase arrangements
(PPAs). Thisreport will be posted on the website of ADRD (http://www.energy.gov.ab.ca) and
on the PPA auction website (http://www.auctionppa.com).

The previous draft version of this report, “Draft Report on PPA Auction Design,” dated
September 10, 1999, was posted on the ADRD and IAT websites, and is posted on the PPA
auction webste. Theissues addressed in thisfina report on PPA auction design have been
rased in avariety of forums sncethefal of 1998. These include a pre-white paper and white
paper on PPA auction design, a presentation at the IAT’ s consultationsin January 1998 in
Cdgary, presentations to the EUA Advisory Committee, other consultations, presentations at
various industry conferences, and the “Draft Report on PPA Auction Design.” Beginning inthe
fall of 1998, ADRD and the IAT asked for comments from stakeholders and other interested
parties on our analyses and preliminary recommendations. We have congdered these comments
serioudy and have taken them into account in our recommendationsin thisfind report on PPA
auction design. We address some of these comments specificdly in an gppendix to thisfind
report on PPA auction design.

The report was developed by Charles River Associates Incorporated (CRA) and Market Design
Inc. (MDI) as membersof the IAT. ThelAT was gppointed by ADRD in accordance with the
Electric Utilities Act, 1995 as amended (EUA), which provides much of the framework for
restructuring Alberta s eectric power industry.*

Asamember of the AT, PricewaterhouseCoopers (PwC) primarily has been responsble for the
PPA determinations which were ddlivered to the Alberta Energy and Utilities Board (EUB) and
posted on the IAT’ swebsite on July 9, 1999. An August 27 revision subsequently was ddivered
to the EUB and posted on the IAT swebsite. The IAT’ sreport and PPA determinations, as well
as many other documents relevant for PPA auction design, are available on the IAT’ swebsite
(http://Amww.pwestt.com).

! The Electric Utilities Act, 1995 as amended al so i ncludes the Electric Utilities Amendment Act, 1998.

&
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As members of the IAT, CRA and MDI primarily have been responsble for the PPA auction
design and rules. The EUA requiresthe IAT to recommend a PPA auction design to ADRD.
1.2. THE EUA AND PPA AUCTION DESIGN

Sdected sections of the EUA providing context and guiddines for the PPA auction design are
reproduced here.

Power purchase arrangement

[Sections 45.5(1)-45.5(5) are not reproduced here.]

45.5(6) In respect of each power purchase arrangement determined under this section, the
independent assessment team may recommend that specified intervals be auctioned under
section 45.93, and in that event the independent assessment team shdl recommend the
appropriate intervals to be auctioned.

Public auction

45.93(1) One or more auctions shal be held for the purpose of offering for sale to the public
power purchase arrangements

(@ that apply to generating units listed in Part 1 of the Schedule, and

(b) that have been approved or varied by the Board.
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(2) The independent assessment team shal recommend to the Minigter rulesrdating to the
holding of an auction under this section, including

(@ the setting of limitations repecting

(i) the number of power purchase arrangements that may be purchased by one
purchaser,

(i) thetypesof power purchase arrangements that may be purchased by one
purchaser, and

(i) whoisdigibleto bid on power purchase arrangements,
(b) the setting of conditions and reserve prices, and
(¢) the determination of any other matter relating to an auction.
(3) Onreceipt of recommendations from the independent assessment team, the Minister may
by regulation establish the rules relating to the holding of an auction and to the auctioning of

power purchase arrangements in the intervas recommended under section 45.5(6).

Minimum amount of generating capacity

45.94(1) On receipt of arecommendation from the independent assessment team, the
Minigter shdl set the minimum amount of generating capacity in respect of which power
purchase arrangements must be sold at the public auction.

(2) If acceptable bids are not received at the public auction for at least the minimum amount
of generating capacity set under subsection (1),

(& the public auction is cancdlled, and

(b) theindependent assessment team shdl, in accordance with the regulations, convert
the power purchase arrangements to financid instruments.

(3) If acceptable bids are received at the public auction for at least the minimum amount of
generating capacity set under subsection (1) but in respect of a particular power purchase
arrangement no acceptable bid has been received, the terms and conditions of the power

&
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purchase arrangement must form the basis of afinancia settlement determined in accordance
with section 45.96(2) and the regulations.

(4) Inthissection, “acceptable bid” means a bid that meets the conditions set out in the rues
established under section 45.93(3).

1.3. NEXT STEPS IN THE PPA AUCTION PROCESS

Thisfina report delivered to ADRD sarves asthe IAT sfind set of recommendations on the
PPA auction design. As noted above, it reflects the comments from stakeholders and other
interested parties that we have received to date on the PPA auction design.

The recommendations in this find report on PPA auction design reflect our current
understanding of the objectives of the PPA auction and the Satus of the many activities relevant
for our PPA auction design recommendations, including the PPA determinations, the Balancing
Poal regulation and rules, and other key restructuring activities. Changesin status for these
activities that occur after we provide our PPA auction design recommendations, including the
review by the EUB of the IAT’s PPA determinations, should be taken into consideration by
ADRD. Thisfind report on PPA auction design is being prepared prior to the EUB’ s decison
onthe AT’ s PPA determinations.

Sometime after the IAT deliversto ADRD the fina report on PPA auction design, the Minister
of the Department of Resource Development will make a determination on auction desgn and
rules. Itisexpected the Minister subsequently will pass a regulation with respect to the auction
design. ADRD hasretained CRA and MDI to implement the PPA auction. Updated information
about the PPA auction process can be found at http://www.auctionppa.com. At present, it is
expected that the auction will take place in the summer of 2000. In accordance with the EUA,
the PPAs will take effect on January 1, 2001.

1.4. TERMINOLOGY IN THIS REPORT

As of thetime of this report, the EUB is reviewing the IAT’ s determinations on 13 PPAs for
thermd (coa- and gas-fired) units and one PPA for hydro units. The IAT report and
determinations submitted to the EUB characterize the 13 therma PPAs as non-firm, physica
arrangements with the generator-owner as one party to the PPA and the PPA holder (initidly, the
winning bidder for the PPA at auction) as the counterparty to the PPA. The single hydro PPA
has been characterized as afirm, financid arrangement in which the generator-owner of the

&
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hydro units (TransAlta Utilities Corporation, or TAU) is one party and the Balancing Poal isthe
counterparty.

It is expected that dl 13 therma PPAswill be auctioned and that the hydro PPA will not be
auctioned (given the laiter dready specifies the Balancing Pool asthe PPA holder). Some
congderation is being given by the government of Albertato create financid derivatives based
on the hydro PPA, and to auction these derivative ingruments. At the time of this report, a
decision has not been made whether to creste these instruments, and if so, whether and when to
auction them.

Thisreport refers explicitly and implicitly to the items being auctioned as the therma PPAS
themsdves. Our information to date suggests that the 13 therma PPASs themsdlves can be
auctioned more or lessdirectly. That is, it isunlikely a separate instrument will need to be
created because the therma PPAs cannot be auctioned directly due to some legd or regulatory
requirements. In any case, the instruments to be auctioned, if not the PPAs themselves, are
assumed to be sufficiently smilar to the underlying PPAs in economic cheracterigtics that, from
an auction design perspective, our recommendations do not depend on the precise form taken by
the auctioned indruments. Thus, for ease of reference, this report generdly refersto the items
being auctioned as the PPAS.

Asdiscussed later, it is possible that some bid amounts for some PPAs may be negative.
References to bid amounts for a PPA or buying a PPA are intended to include negative bid
amounts, in which the bidder is bidding an amount it would like to receive for holding the PPA.
As necessary, adigtinction is made in this report between negative and postive bid amounts but
in generd such adigtinction is not necessary for the purposes of PPA auction design.

1.5. ORGANIZATION OF THIS REPORT

Thereport is organized asfollows:

Section 2 discusses important auction design issues for the PPA auction and provides a
framework for andyzing dternative auction formats.

Section 3 describes dternative auction formats and why we recommend the Smultaneous
ascending auction (SAA) for the PPA auction.

Section 4 discusses market power and how the auction design can be used to mitigate market
power and promote competition in eectricity generation in Alberta.

&
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Section 5 presents and explains the recommended PPA auction rules.
Section 6 concludes the report.

Appendix A highlights sdected changesin thisfind report from the “ Draft Report on PPA
Auction Design” dated September 10, 1999.

Appendix B provides responses to some specific comments provided previoudy by
stakeholders and interested parties on PPA auction design issues.
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2.1ssues in PPA Auction Design

Experience shows that auction design matters. Design failures can result in distorted vaues, lost
revenues, ingfficient outcomes, other unsatisfied gods, and regulatory and public criticiam. The
rules of the auction must be complete, consstent, and without loopholes. Otherwise the
objectives of the auction and the best intentions will not be redized.

Good auction design is a necessary but not sufficient condition for a successful auction. In
addition to good auction design:

The items being auctioned must be properly defined and characterized, and reflect the
underlying vaues of the items within the context intended by the sdller of the items. This
aso meansthe sdler in the auction should identify other factors that may affect bidders
vauations of theitems and, to the extent it can, minimize for bidders the uncertainty in how
these factors may affect vauations of the items. For example, for the PPA auction,
regulations that are contemplated should be completed and there should be restrictions on
sdling generation units prior to the auction.?

The auction must be administered correctly. This means that the auction design is
implemented faithfully, and the rules, rights, obligations, and other terms of participation in

the auction are credible and enforced dtrictly. This also means bidders and their investors are
provided sufficient information about the items and the auction process with sufficient lead
time prior to the auction to evauate properly their participation in the auction and the items
being auctioned.

This report focuses on PPA auction design and not on characterizing the PPAs nor on auction
implementation. Having said that, it is evident throughout the report that the characteritics of
the PPAs are taken into account in our auction design recommendations, as they must be. For
details on the PPAs themselves, the reader is directed to the IAT’ s report delivered to the EUB,
the PPAs, and other related documents. Some or dl of these documents can be found at the
following webstes

2 We recommend that units not be allowed to be sold |ater than three months prior to the expected start of the
auction.

&
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PPA auction website:  http://www.auctionppa.com.

ADRD website  http://mww.energy.gov.ab.ca

IAT webdte  http://www.pwcstt.com.

Furthermore, auction implementation consderations are taken into account in our auction design
recommendationsin that, dl €se being equd in terms of meeting the objectives of the PPA
auction, we recommend those design features that are easiest to implement.

The remainder of this section outlines the major objectives and several design issuesfor
auctioning PPAs. A review of the requirements of the auction of PPAsin Alberta suggests the
following guiddines

2.1. PPA AUCTION DESIGN OBJECTIVES

If carefully designed, the PPA auction can address multiple objectives. We understand that there
are four overriding objectives of the PPA auction process.

1. Tofacilitate mitigation of market power and promote competition in the generation of
eectricity.

2. To optimize auction revenues.
3. Toedablish market vaues.

4. To providefor trangparency in the assgnment of PPASs.

2.1.1. Objective: Mitigate Market Power

The auction process should mitigate market power and promote competition in the generation of
eectricity in Alberta. Among other benefits of competition, thiswill result in better price Sgnds
to eectricity markets that accurately reflect real resource benefits and costs to the province. In
turn, thiswill lead to market- driven decisions with regard to investment in new capacity,
efficient use of exigting cgpacity in the province, and well-informed energy consumption
decisons by consumers. Promoting competition also will put downward pressure on eectricity
prices more o than without competition, while maintaining reliable eectricity supply and

&
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providing consumers more choices from which to make their energy consumption decisions.
Our recommended PPA auction design addresses the objective of mitigating market power and
promoting competition by imposing redtrictions on the amount and type of capacity associated
with the PPAs that each bidder may hold. Thisisdiscussed in more detail in a separate section
on market power in this report.

2.1.2. Objective: Optimize Auction Proceeds

The PPA auction process should optimize auction revenues, in that the proceeds for the
Baancing Pool should be maximized subject to congtraints imposed by the other objectives of
the PPA auction. All ese being equa, benefits to consumers increase the greeter are the
proceedsin the Balancing Pool. Positive proceeds would be transferred to consumers and
negative proceeds would be recovered through levies on consumers.

2.1.3. Objective: Establish Market Values

The auction process should result in payments for the PPAs that reflect the true market vaues of
the PPAs. These are prices that reflect arm’ s-length underlying vauations of the benefits, codts,
and risks associated with the PPAs. Rdated to thisis the notion of economic efficiency.
Efficiency is established when PPAs are hdd by those who vaue themthe most. The objective
for the PPA auction of establishing market values aso includes achieving an efficient outcome.

2.1.4. Objective: Provide Transparent Assignment

The determination of assgning PPAS to winning bidders should be conducted in an open and
trangparent process that assures dl participants of equal treatment. Such a transparent process
encourages participation by reducing bidders' uncertainty and smplifies regulatory oversight of
the PPA assignment process.

2.1.5. Tradeoffs Among the Objectives

The PPA auction design problem is complicated somewhat because the objectives above are not
perfectly consstent with one another. One objective may not be achieved fully without
sacrificing the complete attainment of another objective. Two objectives that involve an explicit
tradeoff are mitigating market power and optimizing the auction proceeds.

&
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Simply put, the value of holding a PPA is greater to abidder if it expectsto charge monopoly
prices for dectricity after the auction. Desgning the auction to dlow for this outcome would
achieve greater auction revenue than if this outcome were precluded. Bidders would be willing
to bid higher in the auction if they expected to earn monopoaly profits than if they expected to
earn competitive profits after the auction. Thus, the auction design could maximize the auction
revenues if dl the PPAs were bundled together and auctioned as asingle item, giving the
winning bidder the opportunity to be a near-monopoly supplier of eectricity post-auction. While
consumers may be better off in the short run as measured by the Balancing Pool proceeds, they
will be worse off beyond the short run as reflected in higher prices paid for dectricity and in
pricesthat do not accurately reflect the benefits, costs, and risks of Alberta s resources.

At the other extreme, the auction could be designed to prevent bidders from bidding on more
than a smdl, nomina amount of cgpacity under the PPAs. This may reduce interest in the
auction, attract fewer competitive bidders, reduce the auction revenue, and fail to achieve the
objective of establishing market values and achieving efficiency. One reason for thisis that
bidders may be precluded from forming their preferred combinations of PPAs that represent the
greatest aggregate value for bidders.

While these are extreme examples, they illudtrate the tradeoff between objectives of the auction.
(Thisiswhy the second objective is characterized as optimizing, and not maximizing, the auction
revenue.)) The PPA auction design that we recommend is based on economic principles and
anadyses. Some of these principles and analyses are difficult (if not impossble) to quantify and
conduct, such as an andlys's of maximum consumer benefits that would account explicitly for the
tradeoff between mitigating market power and optimizing auction revenue. Such andyses
require heroic assumptions about socid welfare, socia discount rates, and so on, none of which
are subject to unambiguous, objective resolution based on incontrovertible evidence. Inthese
cases, we must rely on informed and sound judgment in consultation with ADRD.

2.2. THE WINNER'S CURSE

The winner's curse refers to the observation that the winning bidder in an auction often isthe
firm that has the most over-optimigtic estimate of the value of the item being sold. Winning the
bidding, in this sense, conveys the bad news to the winner that everyone e se estimated the
PPA’svaueto beless. Sophisticated bidders account for this effect by reducing their bids. The
best auction designs increase the prices paid for PPAs by mitigating the impact of the winner's
curse. The effect of the winner’s curse can be reduced by minimizing those uncertaintiesin the
vaue of the PPAs that are common among the bidders. Some auction designs are much better in

this respect.
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2.3. TRANSPARENCY

In addition to an objective of the auction process itsdlf, trangparency is ameans to achieve the
other objectives. The rulesin transparent auctions are both objective and stated in complete form
in advance. This means the auctioneer fully describesin advance the items being auctioned, the
rights and obligations of bidders, the quadlification and digihility requirements for participating

in the auction, the bidding process and other rules for participating in the auction, and the terms

of trandferring the items to the winning bidders. Also in atransparent auction, the process of
bidding provides a public record of the competition among competing buyers, arecord that is
open to ingpection at each step of the auction process. Thus, a trangparent auction provides for a
natural auditing capability with which it can be confirmed that the auction rules were followed

and no bidder was advantaged or disadvantaged under the rules and adminigtration of the
auction.

In a competitive, trangparent auction, bidders have strong incentives to bid up to their own
vauations of the PPAs. In anon-transparent PPA auction, bidders would be faced with a great
ded of uncertainty asto what the criteriaare for winning a PPA, how other bidders vaue the
PPAs, and what bids to submit in order to maximize their chances of winning their preferred
combination of PPAswhile minimizing their chances of overpaying. Thisuncertainty is
detrimental to the objectives of the PPA auction, is unnecessary, and eesily isavoided in a
properly designed trangparent auction. In trangparent auctions, bids smply reflect bidders
assessment of the benefits, cogts, and risks underlying the PPAs. In aproperly designed PPA
auction, bidders have a consistent means to express their economic vauations and preferences
for the PPAs being sold. And the auctioneer can compare these expressed commitments to
award PPAsto winning biddersin away that is predictable for bidders, regulators, and the
public. In short, bidders win solely because they are willing to pay more for the PPAS than any
other bidder, and participants commitments to their bids are made credible by the substantial
pendties that bidders face in the event of defaullt.

2.4. NEED FOR CLEAR DEFINITION OF ITEMS BEING AUCTIONED

One of the necessary conditions for ensuring a successful PPA auction isthat the itemsfor sde
be well defined. 1t must be clear and unambiguous to bidders what it isthey are bidding on. The
rights and obligations for each PPA being sold must be the samefor dl bidders. If thereis
uncertainty asto what the bidder is offering to purchase, or if bidders have different
understandings as to the rights and obligations they would be taking on, it would be extremely
difficult for bidders to vaue the PPAs and it would be equdly difficult for the auctioneer to
compare bids and determine which bids best satisfy the objectives of the auction.
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Given that one of the objectives of the PPA auction is to establish market vaues for the PPAS,
the AT recognizesthat it isimperative that the PPAs be determined and defined so that the
vauations placed on the rights and obligations of the partiesinvolved reflect market values and
market dlocation of risks. Thus, more than just providing clear, unambiguous, consstent
definitions of the PPAs being sold, a successful PPA auction process requires PPASs that
accurately capture the efficient dlocation of rights, obligations, and risks among the parties
involved in the PPASs. It has been the intertion of the IAT to follow these guiddines within the
context of the EUA in determining the PPASs.

2.5. PPA SUBSTITUTES, COMPLEMENTS, AND BUNDLING

The extent to which bidders consider PPAs to be substitutes and/or complements for one another
is an important consideration in determining the gppropriate auction design. The particular
combination of PPAs that abidder desires depends on the bidder’ s unique characteristics as well
as the relative and absol ute values associated with the PPAs. The best auction designs give eech
bidder the flexibility to assemble its desired combination of PPASs as information about prices
improves through the bidding process. A bidder is able to adjust its position as prices change,
thereby ending up with its preferred winnings in response to the market-determined prices.

Two PPAs that are perfect substitutes for a bidder imply that the bidder is indifferent between

one or the other. PPAsin a group are substitutes for a bidder if raising the price of some PPAs
would tend to make the bidder demand more of the othersin the group. Traditiond auctions that
price and sdl items independently often fail to maximize revenue, promote efficient assgnments,

or achieve other objectives when items are substitutes because bidders in the auction have to

guess early in the auction process which items are likely to be the best value. Among other

attributes, thisimplies that the auction design should alow bidders to exercise arbitrage

opportunities. as prices deviate between two PPAs that the bidder considers subgtitutes, the

bidder should be able to bid on the lower-priced PPA.

Two PPAs that are complementsfor abidder imply that the vaue to the bidder of owning the two
PPAs together is greater than the sum of the values of owning the PPAsif each were owned

without the other. Thus, abidder would bid more for the two PPAs if it knew that by winning

one PPA it would aso win the other PPA. PPAsin a group are complementsif raising the price
of some would make the bidder demand less of the othersin the group. As discussed below,
complementary PPAs can arise when there are synergies underlying the PPAs.

An important design issue for a PPA auction is establishing how the PPAs are specified in the
bids. Three posshilitiesare: (1) individual-PPA bids only (bids on bundles of PPAs are not
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alowed); (2) specific bundlies only (only those bundles that are pre-specified by the auctioneer
are dlowed); or (3) dl possble bundles (bidders can submit bids on any bundles they choose).
The best approach depends on many factors including the type and extent of complementarities
among the PPAs, whether these complementarities vary by bidder, the extent of competition, and
market power issues.

For example, if no important synergies are anticipated and bidding competition is ample, then a
sample auction for unbundled PPAs is best. However, synergies may be present that reflect
marketing, adminigtrative, or other scale economies.

Below we outline some of the arguments for and againg different bundling dternatives. Some
of these arguments apply only to certain auction formats. We aso present our recommendation
on PPA bundling.

2.5.1. Individual-PPA Bidding

Possble reasons in favor of individua-PPA bidding include the following.

Individua-PPA bidding provides substantia flexibility for bidders. Bidders can assemble
their own preferred combinations of PPAs and switch among PPA bundles according to their
own vauations and the relative bid prices on the PPAs. Thus, the bidding process itsdlf can
determine what bundles, if any, achieve the objectives of the auction.

Individua-PPA bidding is conducive to atransparent process, particularly with respect to
price determinations on PPAs and aternative bundles.

Bidding on individua PPAs does not preclude smdler bidders that are interested in only a
few, smdler PPAs.

Individua-PPA bidding can achieve the maximum possible auction revenue if competition is
gtrong or there are many bidders favoring smal PPAs.

If economic efficiency is more of agod than revenue maximization, then individua- PPA
bidding may be better than any bundled bidding, even if there are conditions (such as wesk
competition) that would otherwise suggest pre-specified bundles best achieve the objectives
of the auction.

15
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Even if complementarities are strong among PPAs but these complementarities are Smilar
across bidders, there isllittle need to alow bids on PPA bundles as the bidding will naturally
form around the combinations of PPAs and bidders will naturaly compete on these
combinations.

Individua-PPA bidding is perceived by bidders and regulators to be smpler than an auction
with many possible bundles or with bundles that overlap (a particular PPA isincluded in two
or more bundles).

Possible reasons againg individua-PPA bidding include the following.

Individua-PPA bidding may impose higher transaction costs because there may be more
partiesinvolved in closing the transactions. In generd, thisis particularly true if thereisto
be negotiation on the terms of the PPA (we recommend against these negotiations), or if
gpecia consderations are to be given to certain bidders (we recommend againgt specid
congderations).

Some PPAs may not sl under individua-PPA bidding. For example, thismay occur if a
minimum opening bid (discussed below) is set for the PPA that istoo high, or if budget-
condrained or digihility-constrained bidders that have postive vauations for the PPA are
able to maximize their net vauations on other PPAS.

If competition for PPAsisweak, the auction proceeds may be reduced under individua-PPA
bidding. Bidders can assign the PPAs among themsdaves and not bid aggressively. Also, if
the vauation of the bidder with the second highest vauation on a PPA iswell below that of

the vauation of the highest valuation bidder, the latter bidder haslittle incentive to overbid
subgtantialy the second- highest vauation bidder.

Inindividud-PPA bidding it is more difficult to express preferences for certain
complementarities. Without bidding on PPA bundles, bidders can attempt to form their
preferred bundles by bidding on the individua PPAS, but they are exposed to the risk that

other bidders may outbid them on one of the PPAs initsbundle. This exposure problemis
lessimportant if the complementarities are week or if they are Smilar across bidders.

2.5.2. Pre-Specified PPA Bundles

Possible reasonsin favor of pre-gpecified bundles of PPAs include the following.

16
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If the complementarities among PPAs can be identified and are strong and vary little by
bidder, pre-specifying the bundles can facilitate determining market vaues, establishing an
efficient assgnment of PPAS, and maximizing auction revenue.

Transaction costs may be lower with pre-specified PPA bundling than with individud- PPA
bidding, as there may be fewer parties to execute the transactions.

If competition is expected to be wesk for some PPAS, then pre-specified PPA bundling may
increase prices bid for the PPAS.

If one god of the auction isto ensure that al PPAs are sold, then bundling less desirable
PPAs with other, more desirable PPAs may ensure that the less desirable PPAs are assigned
in the auction process rather than left unsold.

Possible reasons againgt pre-specified bundles of PPAs include the following.

If the complementarities among PPAs are not identified gppropriately, the auction may suffer
in terms of achieving market vaues and efficiency, maximizing auction revenue, and
benefiting from trangparency.

The pre-specified bundles may exclude smdl bidders or bidders preferring individuad PPAS.

2.5.3. All Possible Bundles

Possible reasons in favor of alowing bidders to specify their own bundles during the auction
incdlude the fallowing.

Allowing bids on dl possble bundles provides bidders with the maximum flexibility for

expressing their preferences. Thisflexibility provides bidders the opportunity to submit
contingent bids (abid on PPA “A” is contingent on winning PPA “B”) to expressthar

preferred combinations of PPAS.

If complementarities are complex enough — for example, there are strong complementarities
and the complementarities differ substantialy across bidders (leading to overlapping

bundles) — then auction revenue may be maximized by dlowing bids on al possble
bundles.
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Possible reasons againgt dlowing bidders to specify their own bundles during the auction include
the following.

Large bidders and bidders wanting large bundles tend to be advantaged when dl possble
bundies are dlowed. This*large bidder bias’ isaresult of afree-rider problem in that two
smdl bidders could each submit bids that together would displace alarge-bundle bidder, but
each smdl bidder has an incentive to wait for the other bidder to submit abid that it can
combine with.

Combinatorid bidding involving severd PPAs and many possible PPA bundles can require
sgnificant computationd resources. Allowing bids on dl possible bundies may not be
feagbleif the number of possible combinations precludes determining winning bidsin a
reasonable time frame, or makes it difficult to verify that the objectives of the auction have
been achieved (market vaues, efficiency, maximum revenue). Also, there may bealossin
trangparency if it is difficult for bidders to determine why their bids are not winning bids.

An auction thet dlows dl possible bundlesis generdly the most complex auction. All dse
being equa, asmpler auction is preferred over amore complicated auction.

2.5.4. Recommendation: Individual-PPA Bidding

We recommend that individua-PPA bidding be used for the PPA auction. What
complementarities there might be across PPAs do not appear to justify bundled bidding. There
are no effective direct cost savings to a PPA holder for holding more than one PPA asthe
specified payments from the PPA holder to the generator-owner are independent of other PPAS.
Moreover, thereis no obvious reason to believe these complementarities would differ
subgtantidly across bidders. Advantages of individua-PPA bidding include: (1) it is conducive
to achieving the objective of establishing market values and economic efficiency, (2) it can
maximize auction revenue subject to other objectives when bidding is competitive, (3) it dlows
for maximum trangparency in the auction process, and (4) it allows smdler bidders to participate
in the auction. We believe the advantages of individud-PPA bidding outweigh its possble
disadvantages and the possible advantages of bundled- PPA bidding. Moreover, individua-PPA
bidding does not preclude bidders from attempting to win preferred combinations of PPAs. The
inherent exposure problem can be addressed adequately by alowing bid withdrawas. Thisis
discussed below in the section on recommended auction rules.
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2.6. PPARESALE

The AT’ s determination of the PPAs dlowsfor the resdle of PPAs. Allowing resde of the
auctioned PPAs s likely to increase the value to purchasers of the PPAs at the auction, to
increase the purchase prices of PPAs at the auction, and to facilitate changesin ownership to
those vauing the PPAsthe mogt. Thisis condggtent with the auction design objectives of
optimizing auction revenue, establishing market values, and achieving economic efficiency —

al bendficid for consumers. The details of re-selling PPAs are beyond the scope of this report,
but we assume the terms, rights, and obligations of secondary buyers of PPAswould be
comparable to those for winning biddersin the PPA auction. We aso assume secondary buyers
of PPAswould be subject to satisfying qudification requirements and other conditions consstent
with those reflected in the auction rules that are adopted. For example, PPA holding restrictions
that are kept in force following the auction would continue to gpply in the case of PPA resdes.

Another important aspect of alowing PPA resdleisthat it reduces some of the risk PPA holders
would otherwise face. Allowing PPA resde sends the signd that the marketplace will be
alowed to work so that PPAs can be bought and sold (subject to certain conditions noted above)
as market conditions change and as PPA holders' objectives and expectations change. Thisis
relevant for concerns raised that auctioning full-term PPAs would prove unattractive compared
to shorter-term ingruments. Prior to the auction, those interested in the auction with different
forecasts and discounting assumptions, or with different financia resources, can join together as
adngle bidding entity. Moreover, financid investors are likely to be more committed to the
auction knowing that PPA resdeis possible and contemplated. Biddersin the auction will know
there will be amarket for their PPAs post-auction and may even anticipate re-sdling the PPAS
after the auction.

2.7. FULL-TERM PPAS AND TERM OF THE AUCTIONED INSTRUMENT

Some interested parties have suggested that rather than a one-time auction of full-term PPAS,
shorter-term instruments be auctioned — ether dl & once in asingle auction or periodicaly
over time. For example, it has been suggested that instruments of 5-year terms be auctioned
every fiveyears ingrumentsin effect for years 2001- 2005 would be auctioned in 2000,
instruments for years 2006-2010 would be auctioned in 2005, and so on.

The arguments in support of shorter-term instruments suggest either that long time frames for

PPAs are risky and therefore are unattractive to many bidders, or that long-duration PPAs would
be s0 codlly asto exclude a Sgnificant number of serious bidders. By splitting up the PPAsinto
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shorter time periods, risk is reduced for bidders, the value of the PPAs to the bidders (given the
duration) is higher, and more bidders can afford to bid on the PPAs.

However, these arguments do not offer a compelling reason to auction less than full-term PPAS.
We summarize our rationde as follows.

2.7.1. Many Generation Facilities Have Shorter-Term PPAs

There are saverd facilities with PPA terms that terminate in 2013 or sooner: Rossdale (2003),
Wabamun (2003), Rainbow (2005), Clover Bar (2010), H.R. Milner (2012), and Battle River
Units#3 and #4 (2013). All but five of the 13 therma PPAsterminate in 2017 or sooner.®> Our
recommended auction rules do not require bidders to be qudified for longer term or larger
capacity PPAs. The auction rules require only that bidders establish an upper bound on the size
of the PPAs they wish to bid on (as discussed in a later section) for the purpose of establishing
their bid depogit and initid digibility to bid on the PPAs. This encourages bidders interested in
smaller and shorter-term PPAs to participate.

2.7.2. Discounting Is Not an Argument in Favor of Shorter Terms

Shorter-term insgruments inherently are lessrisky than longer-term instruments. Markets are
deregulated primarily becauseit is believed less regulated and more competitive markets achieve
better outcomes (all ocate scarce resources efficiently, provide reliable supply at the lowest prices
to consumers, eic.) than markets that are regulated with even the best intentions. Underlying this
is the recognition that the future is uncertain and that perfect information is unattainable.
Moreover, policymakers and regulators have no better information than the marketplace. Indeed,
market participants have the best information available, are able to obtain information at lowest
cost, and are best able to manage the uncertainty and risk that are unavoidable. In competitive
markets, thisrisk is priced competitively and the price accuratdy reflects the opportunities
presented and the costs incurred by the presence of the unavoidable risk and the risk-reward
tradeoffs rdlative to other economic activities in the economy.

Some have argued that insufficient revenue would be raised at a one-time auction of full-term
PPAs. Or at least that more revenue could be raised by having one or more auctions of shorter-
term indruments. The suggestion of a g9ngle auction of instruments with shorter terms than full-

3 |n addition to the five thermal PPAsthat terminate in 2020, Battle River Unit #5 terminates in 2020.
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term PPAs is addressed below. With respect to periodic auctions over time of shorter-term
instruments, it istrue that, ex post, more revenue could be raised by having periodic auctions of
shorter-term instruments. As agenera matter, however, it is a least as likely that more revenue
could be raised by having a one-time auction of full-term PPAs. Itistrivid to construct
examples of both scenarios. If we had perfect foresight, we could determine with certainty
which auction approach was best. (It could be argued that if we had perfect foresight there
would be no need for any auctions,) These arguments aone are not compelling.

So why could there be a tendency for a one-time auction of full-term PPAsto yield lower auction
revenue than periodic auctions of shorter-term indruments? The argument isthat full-term PPASs
would be discounted. But asis obvious, there should be discounting of full-term PPAS; indeed,
there should be “ greater discounting” of any economic relationship the longer the term of the
relationship. So the argument implicitly must be that there would be *“too much discounting”

with a one-time auction of full-term PPAs compared to periodic auctions of shorter-term
ingruments. Asthis can never be proven even ex post, we have to rely on the andyss and
assumptions underlying the arguments.

The argument for periodic auctions of shorter-term instruments ignores the important issue that
by holding these auctions, the reason for discounting — risk — does not disappear. Thisrisk is
unavoidable and is present whether a one-time auction of full-term PPAsis held or whether one
or more auctions of shorter-term instruments are held. So the question is not whether therisk is
reduced by having one or more auctions of shorter-term instruments, but whether therisk is
being borne, managed, and priced by those with the best information, experience, capabilities,
and incentives to bear, manage, pool, mitigate, and price therisk. (For example, thereis nothing
preventing PPA holders from entering contract hedges such as contracts for differences. PPA
holderswill not be required to sall into the Power Pool and they will be allowed to engage in
bilaterd transactions. PPA holders dso will be dlowed to re-sdll the PPAs as noted above.) If
the competitive marketplace is not alowed to address the risk specific to that market, thenitis
being incurred indirectly in the economy and ultimately by consumersin away that prevents the
competitive marketplace from bearing, mitigating, pricing, and reducing the cost of the risk
effidently.

If the argument is that the competitive marketplace is not best able to address the inherent risk in
full-term PPAs, then why is the competitive marketplace best able to address the inherent risk in
5-year ingruments? Indeed, preventing the marketplace from addressing the risk in full-term
PPAs may be seen as contradicting the mativation for restructuring the eectricity indudtry in
Alberta and for the PPA process. to move to aless regulated, more competitive marketplace
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where prices reflect the true benefits, costs, opportunities, and risks of Alberta's low-cost
resources — for the benefit of consumers.

Thus, we have little reason, if any, to bdieve that a one-time auction of full-term PPAswould
raise lower revenue than one or more auctions of shorter-term instruments because of
discounting. We believe that a one-time auction of full-term PPAswould be best at alowing the
competitive marketplace to address the unavoidable risk, to manage it efficiently, minimizeits
cogt, and price it accordingly — dl to the benefit of consumers. Thisis congstent with the PPA
auction objectives of promoting competition, optimizing auction revenue, establishing market
vaues (including market discounting and pricing of risk), and achieving economic efficiency.
Moreover, we believe it is conggtent with the motivation for restructuring, maximizing consumer
benefits, and minimizing government’ srole in the marketplace.

The argument for one or more auctions of shorter-term ingruments seems focused only on the
objective of maximizing auction revenue; as discussed above we believe the argument fails on
this ground, but it dso ignores the other objectives of the PPA auction. Furthermore, the
argument for one or more auctions of shorter-term instruments seemsto ignore that this auction
gpproach delays the transfer of the additiona Baancing Pool proceeds to consumers that would
be raised initidly in a one-time auction of full-term PPAs. Consistent with the motivation

behind restructuring and the objectives of the PPA process, and with providing consumers
choices, it can be argued that consumers would be better off receiving those benefits now rather
than waiting into the future.

2.7.3. Experience and Evidence Suggest Sufficient Interest in the PPA Terms

So far thereislittle evidence to suggest that, because of longer-term PPAS, the number of serious
bidders would be reduced so much asto digtort the outcome of the full-term PPA auction. Itis
not obvious that credit-worthy smaller entities are unable to obtain financing on their own or in
partnership with other smaller entities. In spectrum auctions, for example, much of the
technology and market prospects are unproven and unknown, certainly more so than in eectric
power markets, and the time frames are comparable to the PPAsiif not longer; yet smdler entities
have been quite successful in obtaining financing and winning large blocks of spectrum without
guaranteed returns. Some smaller entities join together to participate in spectrum auctions.
Whilethe | AT has received comments from some interested parties expressing concern that full-
term PPAs would be unattractive or the financing required would preclude many bidders from
otherwise participating, the IAT dso has received comments from interested parties from the
eectric utility industry and from the financia sector that they would prefer full-term PPAs. The
longer-term PPAs are more amenable to satisfying their business and investment plans. They do
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not like the uncertainty of whether they will be able to hold on to the PPAs &, say, the end of
each 5-year period. They prefer to hold the full-term PPA and then have the flexibility of
hedging or re-sdling the PPA at their choosing. Forcing these parties to transact only in shorter-
term instruments increases the risks they face, and lowers the vaue of the PPAsto them.

Ancther argument in favor of asingle, full-term PPA auction ismore in the reelm of politica
economy than economics. periodic auctions of shorter-term ingtruments would make it more
likely for stakeholders and other interested parties to expend significant resources by lobbying

the government, regulatory agencies, and court systems to re-open the PPAs and the PPA process
for review.

2.7.4. Additional Costs Would Be Incurred in Multiple Auctions Over Time

In order to judtify periodic auctions of shorter-term instruments rather than a one-time auction of
full-term PPAS, gpart from the arguments above, the benefits of the former approach must
outweigh its additiona cogts. These additiond cogts include:

Codts of implementing the multiple auctions.

Adminidrative costs for generator-owners, PPA holders, financid investors, the Power Pooal,
the Baancing Poal, the Transmisson Adminigirator, and other parties.

Uncertainty for generator-owners and those wishing to purchase dectricity from PPA
holders.

All esebeing equd, rather than imposing arbitrary shorter durations on the longer-term PPAS, it
is better to allow market participants to decide how long they would like to hold on to the PPAS,
and to decide if and when they would like to re-sdll the PPAs. Thisflexibility adds vaue to the
PPAs in the one-time auction, increasing the bids for the PPAs and the auction revenue.

2.7.5. Problems with a Single Auction of Shorter-Term Instruments

The discussion above covered some of the reasons why there is not a compelling reason to
recommend a single auction or periodic auctions of insruments with shorter terms than full-term
PPAs. In addition to those reasons, the required auction design and ruleswould be sgnificantly
more complicated than for a single auction of full-term PPAS, and it is not obvious how such a
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single auction of instruments with shorter terms than full-term PPA's addresses the arguments
that have been raised.

As apractica matter, increasing the number of instruments to be auctioned complicates the
problem of considering reserve prices and setting minimum opening bids. From the perspective
of auction design and achieving the stated objectives for the PPA auction, the arguments relevant
for asngle auction of full-term PPAs versus a sngle auction of shorter-term instruments are
analogous to the tradeoffs for pre-gpecifying PPA bundles, which were discussed above and are
redtated here in the context of having a single auction of full-term PPAsrather than asingle
auction of shorter-term ingruments.

Possible reasonsin favor of asingle auction of full-term PPAs include the following.

If the complementarities among what would be shorter-term ingtruments than full-term PPASs
can beidentified and are strong and vary little by bidder, “aggregeating the less-than-full-
term-PPA insruments’ (i.e,, asngle auction of full-term PPAS) can facilitate determining
market vaues, establishing an efficient assgnment of PPAS, and maximizing auction

revenue.

Transaction cogts may be lower with asingle auction of full-term PPAs than with asngle
auction of shorter-term instruments as there may be fewer parties to execute the transactions.

If competition is expected to be weak for some of the less-than-full-term-PPA ingtruments,
then aggregating the less-than-full- term- PPA ingruments (i.e,, asngle auction of full-term
PPASs) may increase prices bid for the PPAS.

If one god of the auction isto ensure that al PPAs are sold, then bundling less desirable less-
than-full-term- PPA instruments with other, more desirable less-than-full-term- PPA
ingruments (i.e,, asingle auction of full-term PPAS) may ensure that the less desirable less-
than-full-term- PPA instruments are assgned in the auction process rather than left unsold.

Possible reasonsin favor of a single auction of less-than-full-term-PPA ingruments include the
following.

If the complementarities among the less-than-full-term-PPA instruments are not identified

appropriately, the auction may suffer in terms of achieving market vaues and efficiency,
maximizing auction revenue, and benefiting from trangparency.
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Thefull-term PPAs may exclude small bidders or bidders preferring less-than-full-term-PPA
indruments.

It is our assessment that:

There would be strong complementarities across less-than-full-term- PPA instruments for
any PPA, and that these complementarities would be very smilar across bidders. These
complementarities are easly identified and captured through full-term PPAsS. For example,
if actua dectricity prices suggest a higher forecast for future dectricity prices than
previoudy thought, thiswill affect the estimated annud vaue of a PPA very smilarly across
the remaining years covered by the PPA. This supports asingle auction of full-term PPAS.

Transaction costs would be higher for asingle auction of less-than-full-term-PPA
instruments.

There is some materia risk that competition for some less-than-full-term-PPA instruments
would be wesek, thereby reducing the bids for them.

Thereisawide digtribution of the terms of the PPAs. Many of the units are for termswell
before 2020. We have seen little, if any, evidence that smal bidders or bidders preferring
less-than-full-term- PPA instruments would not be interested in participating in the auction,

and that the competitiveness of the auction is at risk because several PPAs are for longer
terms.

A find reason againg a sngle auction of less-than-full-term- PPA ingruments involves inherent
conceptual and practica problems with combinatoria auctions” To make the auction of less-
than-full-term- PPA instruments most effective, it would need to be a combinatoria auction.

Such an auction design cannot be justified for the PPA auction on conceptua grounds.® But even
if it could be judtified, the combinatoria auction would be very difficult to implement and very
complicated for biddersto participate in. Among other implications, it would be much less
trangparent than asingle auction of full-term PPAS.

* CRA and MDI have advised the U.S. Federal Communications Commi ssion on combinatorial auction designs and
implementations, including circumstances in which these are appropriate. One of the design problemsin
combinatorial auctionsisthat thereisabiasthat favorslarge bidders or biddersthat prefer large combinations of the
items being auctioned. Thisbias may lead to inefficient auction outcomes.

® Note that the strongest justification for combinatorial auctions— strong complementarities (and complex
substitution and complementary relationships) among the less-than-full-term-PPA instruments that vary across
bidders — does not exist for the PPA auction.

&

25




Final Report on PPA Auction Design Charles
River
Associates

Issues in PPA Auction Design

2.7.6. Recommendation: One-Time Auction of Full-Term PPAs

We recommend that there be a one-time auction of full-term PPAs. We do not believe this
would discourage participation by a sufficient number of bidders, or would lower the benefitsto
consumers or even the auction proceeds. Quite the contrary. Thereislittle, if any, evidenceto
suggest insufficient interest in the PPAs because of their terms. There are severd generating
facilities covered by PPAs with relatively short terms for those bidders interested in shorter
terms. If aPPA isunsold at auction, for any reason, it can be re-auctioned and/or converted into
afinancid indrument. Thereislittle, if any, reason to suggest one or more auctions of less-than
full-term- PPA instruments could achieve the objectives of the PPA process and auction as well
asasgngle auction of full-term PPAS.

2.8. BIDDER PARTICIPATION
To achieve the objectives of the PPA auction, the auction design should gtrive to:
Encourage participation by serious bidders.

Use bid deposits as a screen for serious interest and establishing initid digibility to bid, but
otherwise minimize the cods of participating in the auction.

Rdease dl rdevant information in auseful and timely manner.

Provide assurances to bidders of an above-board auction, where dl are competing on an
equd basis.

These in turn suggest certain procedures related to qualifying bidders, including non-binding
initid bids for screening and deposits for screening as discussed below. Firgt, we make a
recommendation on the participation of existing generator-owners.

2.8.1. Recommendation: Allow Existing Owners to Bid on a Limited Basis

We recommend that dl serious bidders be dlowed to participate in the PPA auction subject to
certain redrictions. This enhances the competitiveness of the auction and helps ensure the
objectives of the auction are met (including promoting competition, optimizing auction revenue,
and establishing market vaues and achieving economic efficiency). The redtrictions include
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mesting the bidder qualification requirements set forth during the auction implementation phase,
and satisfying other auction participation requirements.

Additiond redtrictions apply to existing generator-owners. a generator-owner and itsrelated
companies (as discussed below) should not be alowed to bid on the PPAs for the generator-
owner’ sfacilities. We bdieve they would enjoy sufficient informational advantages that would
discourage interest in their PPAs— informationa advantages that could not be overcome by
reasonabl e due diligence efforts on the part of other bidders. Moreover, even the perception of
informational advantages enjoyed by generator-ownersfor their own fadilities likely would
reduce interest by other bidders.®

2.9. BIDDER QUALIFICATION

The process of qudifying bidders for the PPA auction must ensure that only strong, committed
bidders are dlowed to bid in the auction— bidders that are capable with a high degree of
certainty to close the PPA transaction and to carry out the terms of the PPA. The qudification
process could usefully exclude obvioudy non-serious bidders, particularly those without the
financia resourcesto acquire PPAS, in order to discourage bids that are merely speculative. At
the same time, however, it isimportant that the qudification process avoids excluding desirable
bidders. In any case, the criteriafor qualifying bidders must be clearly spelled out and applied
consgtently across dl potentia bidders. All potentia bidders must have an equa opportunity to
demondtrate their capabilities for execution and performance under the terms of the PPAS.

2.9.1. Non-Binding Initial Bids for Screening

Initia bids are used often as away to gauge bidder interest, particularly when large, “lumpy”
assats (such as generating plants) are being sold. Theseinitia bids are typicaly non-binding,

® It might be argued that existing owners may know better than other bidders the operational characteristics of the
other owners’ facilities, and therefore have informational advantagesin bidding on the PPAs of other owners. To
mitigate the effects of this possibility in the auction, the auction should be as open and transparent as possible;
provide information to all bidders on an equal-access basis; minimize the cost of participation and qualification of
serious, desirable, qualified bidders; and provide for due diligence on alevel playing field. Important documents
and information about the generation facilities compiled during the PPA process are publicly available. We believe
that allowing existing owners or their related companiesto bid on other owners' PPAsin the auction would facilitate
meeting the objectives of the auction, and that any risk of cross-owner informational advantages can be mitigated.
We are less optimistic the informational advantages that an owner has about its own facilities can be mitigated, and
we believe the objectives of the PPA auction can be achieved without allowing ownersto bid on their own PPAs.
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since the bids are made before dl the terms of the sales agreement are findized and before
extensve due diligence. These bids may be used to create ashort list of bidders, which limitsthe
number of firmsthat must conduct costly due diligence, and thus motivates the short-listed
bidders to conduct due diligence. 1dedly, the bidders submit sincere initid bids, so that the right
st of biddersis short-listed. There may be some incentive for sincere bidding, since by bidding
sancerely abidder with alow chance of winning a PPA can avoid costly due diligence.
However, bidders may have an incentive to bid cautioudy in the first stage of the process, as
they want to incur costs of entering the second stage only when they are sufficiently likely to
win, meaning thet their vauations are high compared to other bidders. Also, firg-stage bids
sometimes are used to set alower bound for second-stage bids. There may be an incentive,
however, to submit an inflated bid in an attempt to €liminate one or more serious bidders from
the short list of bidders. Bidders have reported that coming up with an appropriate bid in the
initid stage is difficult at best and involves substantia guesswork about what other bidders are
doing.

We recommend againgt the use of non+binding initia bids for screening in the PPA auction. Our
assessment is that the due diligence costs are not likely to be high enough in this PPA auction to
judtify usng non-binding initid bids. Without significant cost savings, there is no reason to have
ashort ligt of bidders. Thiswould weaken competition, and as a result reduce expected revenues
and fall to establish market values.

It is better to forgo initia non-binding bids as screens and to let the bidders decide whether it is
worthwhile participating. Some bidders may then decide to participate expecting that
competition, and hence prices, will bewesk. 1t is not necessary or helpful to take stepsto
exclude such bidders when others with stronger interest are present. These bidders can do low-
cost due diligence and then bid sufficiently conservatively to avoid the winner's curse in awell
designed auction. Their presence helps to ensure that there is sufficient competition in the
auction.

2.9.2. Deposits for Screening

Bid depogits prior to the auction serve an important role to ensure, firs, that bidders are able to
execute the PPAs they acquire and, second, that pendties for default in the auction can be
collected. The ability to enforce collection of default penalties serves to make defaults (failure

by awinning bidder to execute the PPA) much lesslikely. Bid deposits are refundable so long as
the bidder abides by the auction rules and protocols and is not liable for any bid withdrawa or
default pendlties.
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In addition to screening, bid depositstypicdly are used to establish abidder’ s leve of digibility
to bid in the auction. 1n the PPA auction, we recommend that abidder’ sinitid digibility (and
therefore its bid deposit) be related to the size of the PPAs the bidder would like to bid on. This
isdiscussed in alater section.

2.9.3. Other Terms of Qualification

In addition to bid deposits used to screen bidders and to establish digibility for bidders, it will be
necessary to require biddersto satisfy other quaification requirements. The bidder will be
required to describe its plans for financing its performance under the PPA, its experiencein
electric power or smilar markets, and other indications of commitment and &bility to carry out
the terms of the PPA. The god isto ensure execution of winning PPAs and the subsequent
performance under PPAS, without imposing undue expense on serious bidders that would
discourage their participation.

2.10. COLLUSION

Biddersin auctions can be quite imagindtive in finding ways to reduce the bidding competition
among themsalvesin an effort to keep auction priceslow. There are three main approaches to
limiting collusion.

Thefirg isto encourage wide participation in the auction and to prevent bidders from
forming bidding consortia except with strong economic judtification.

The second key dement is the auction rules themsdves. Various auction rules affect the
ability of biddersto communicate and to “retdiate’ againgt those who are bidding
aggressively. The rules should prevent communication that does not contribute to the
effectiveness of the auction. Also, there should be aclear reminder that al bidders are
prohibited from cooperating, collaborating, discussing, or disclosing in any manner their
bidding strategies or the substance of their bids, including the price, terms, or conditions of
their bids, or discussing or negotiating agreements with other participants in the auction until
the auction has officidly concluded.

Thethird key dement is antitrust law. Normally, federd and provincid or sate laws make
interfering with or conspiring to affect prices in an auction a crime subject to both civil and
criminal pendties.
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3. Alternative Auction Formats

The most common auction formats relevant for the PPA auction include a smultaneous
ascending auction (which we recommend for the PPA auction), a one-shot sealed tender,
sequentid auctions, and two-step sealed-bid processes. These are summarized below.

3.1. SIMULTANEOUS ASCENDING AUCTION

In the smultaneous ascending auction (SAA), multiple PPAs are open for bidding at the same
time and remain open as long as there is some bidding on any of the PPAs. Bidding occursin a
sequence of rounds, with the resuits of each round announced to the bidders before the start of
the next round. Bidding activity rules ensure that the auction proceeds at a reasonable pace.
Other auction rules define the size of round-to-round bid increments, proportionate bonds or
deposits posted to establish initid digibility to bid, the pendtiesfor bid withdrawals, provisons
for walvers from the activity rules, the length of time for abidding round, and so on.

Both features of the auction desgn — smultaneous bids and ascending bids — aid price
maximization and the determination of market values. Ascending bids let bidders see how their
rivals value each PPA and which aggregations are likely to be most profitable. Asthe end of the
auction gpproaches, each bidding firm knows whether it islikely to be able to congtruct its
preferred aggregation, and roughly how much it will pay. With dl PPAs open for bidding
smultaneoudy, abidder has flexibility to seek whatever PPA aggregation it wishes.

Aswell asfadilitating PPA aggregation, the SAA diminishes the winner’s curse by dlowing
bidders to observe and respond to each other’sbids. Also, smultaneous ascending bidding
makesit likely that subgtitute PPAs will fetch amilar prices, because, in practice, bidders will
switch among the substitutes if their bid prices differ sgnificantly, bidding up any lower-priced
PPAs and thereby exercising opportunitiesto arbitrage prices. In thisway, market prices are
established for each PPA.

3.2. ONE-SHOT SEALED-BIDS AND SEQUENTIAL AUCTIONS
A one-shot sedled tender and sequential sales of elther the sealed tender or ascending bid
varieties can be appropriate in some circumstances. One-shot sedled tenders and sequential sales

are easy to administer, work reasonably well for selling certain kinds of items, and in some cases
are gppropriate if competition is limited.
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Sequentia auctions and smultaneous sedled tenders may pose problems for bidders for PPAS,
however. Both present the bidders with alarge amount of risk and the prospect of regret,
resulting in less aggressive bidding. In asequentia auction, the bidder must guess about PPA
priceslater in the sequence when deciding how much to bid for the early PPAsin the sequence.
Later in the sequence, the bidders are likely to discover that they bid ether too high or too low
for the early PPAs. In aone-shot sealed-bid auction, the bidders must choose their bids for each
PPA without knowing which other PPAs they are going to win, and without having any
information about the strength of their competitors' interest in the PPAS.

3.3. TWO-STEP SEALED-BID PROCESSES

Many sdesin the dectric power industry have relied on atwo-step seded process. This process
generdly proceeds asfollows.

In the first Step, the utility advertises the generating plants and qudifies bidders.
A dataroom is made available to quaified bidders.
Bidders submit indications of interest — non-binding initid bids

In the second step, the utility sdlects a short list of bidders and submits a request for
proposals.

The short-listed bidders conduct due diligence.
Find bids are submitted, with the potentia for further negotiation or additiona bidding.

Aswith one-shot sedled- bids and sequentia auctions, the two- step sealed-bid process can be
gopropriate in limited circumstances. An advantage of the process is that it recognizes that some
divestitures involve high due diligence costs, which can discourage serious bidders from
participating. By limiting the second step to ashort list of bidders, these bidders are more
willing to incur the high costs of due diligence because their odds of winning are higher with
fewer competing bidders.

However, other auction formats including the SAA can aso address the high costs of due
diligence by limiting the bidding to certain bidders at some point in the process or through other
means. In any case, the PPA auction is not expected to impose due diligence costs so high asto
warrant amateria restriction to ashort list of bidders.
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Two-step sedled-bid processes suffer from alack of trangparency. If trangparency and the ability
to verify that market values, efficiency, and maximum revenues have been achieved are not
important objectives of the auction process, then two-step sealed-bid processes may be aviable
dternative for certain sale processes.

At one extreme implementation of the two-step process, bidders have only two opportunities to
submit bids and only one opportunity to submit abinding bid. In this case, the processis much
like the one-shot sealed-bid auction and suffers the same shortcomings, including: biddersfacea
great ded of risk, are exposed to the winner’s curse, and find it difficult to assemble their
preferred PPA bundles.

To the extent bidders are encouraged to negotiate their bid prices, presumably in an attempt to
establish an ascending auction process, the two-step process does not provide revealing,
objective, contemporaneous information to bidders about other bidders valuations. Because
negotiation is anticipated, bidders will be consarvative in their bidding. Much of the bidding
activity and effort isincurred by the auctioneer rather than letting bidders observe directly the
objective, committed vauations of the PPAs. Bidding isinefficient as bidders make guesses
about the other bidders and bids, not knowing for sure what information the other bid amounts
(asreported by the auctioneer) reved and not knowing for sure what they can accomplish by
dternative bid amounts. Moreover, its bidding strategy is complicated, asis the negotiation and
price determination itsdlf, if bidders desire dternative combinations of PPAS,

Furthermore, to the extent bidders are encouraged to essentidly negotiate on the terms of the
sdes agreements, bidders are faced with the uncertainty of what they are bidding on. Such
multidimensona bidding makesit difficult to determine who the winning the bidders should be,
and makesit difficult for auditorsto verify that the rules of the process were followed
appropriately and that the objectives of the auction were achieved.

Findly, the lack of trangparency in the two-step sealed-bid processis problematic if an affiliate
of the sdler isdlowed to bid in the process. It isdifficult to assure other bidders and regulators

that information will be made equaly to al bidders and that no bidder is advantaged or
disadvantaged if one of the biddersis dso the sdler.

3.4. EVALUATING AUCTION FORMATS

The various auction formats described above have been used in severd indudtries including
electric power markets. In weighing the advantages and disadvantages of the aternative auction
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formats, our assessment is that some form of the SAA best meets the objectives of the PPA
auction.

Firgt, the PPA auction process should alow biddersto form their preferred aggregeations of
PPAs. Itisvery difficult for one-shot sedled-bids, sequentid auctions, and two-step processes to
provide sufficient flexibility to bidders to accomplish this. Second, these auction formats
generdly do not address the winner’ s curse problem aswell as dternative formats. Thereislittle
if any objective contemporaneous price revelaion of bids for related items, much lesslittle if any
opportunity for biddersto respond. Third, bidders are unlikely to bid as aggressively in a PPA
auction in these less trangparent formats, and the outcome is likely to be characterized by
distorted market values, reduced auction revenues, inefficient outcomes, and different winning
pricesfor amilar PPAs. Moreover, regulators and the public generaly prefer more transparency
rather than less trangparency. In short, there are many shortcomings with these dternative
auction formats with respect to the objectives for the PPA auction.

Below, we describe how the SAA design framework achieves the objectives of the PPA auction:

mitigate market power and promote competition, optimize auction revenue, establish market
vaues and achieve economic efficiency, and provide for a transparent assgnment of PPASs.

3.4.1. Mitigating Market Power and Promoting Competition

As discussed below, market power is addressed in the auction design primarily in terms of PPA
holding redtrictions. The auction rules specify restrictions on which bidders can bid on which
PPAs. The SAA isconducive to these types of restrictions while achieving the auction
objectives because the complete rules are well-pecified ahead of time. The SAA provides
bidders maximum flexibility (subject to these redtrictions) to acquire their desired PPAS as prices

evolve through the auction, while a the same time the bidding and auction outcome can be
audited.

Because we expect there will be secondary market trading of PPAs or related instruments, the
PPA auction itsdf is limited to controlling market power in the initid assgnment of PPAsto
bidders. As discussed below, we recommend that the principles underlying our recommended
PPA holding restrictions be followed after the auction in the course of norma market
aurvelllance. Ongoing monitoring and federal and provincid antitrust laws and regulaions are
required to enforce market power redtrictions after the PPA auction.
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3.4.2. Revenue Optimization

The SAA isdesgned to minimize the effects of the winner’s curse. The open, trangparent
bidding process of the SAA provides vauable information to bidders, which provides them a
leve of confidence in their bidding not found in many other auction formats. The bidding
informetion available to biddersin the SAA reduces the need for them to bid conservatively and
shade their bids; that is, it mitigates the winner’s curse problem.  Thisleads to higher winning
prices and greater auction revenue than other auction formats that lack the transparency and
bidding information provided in the SAA.

In addition to the winner’s curse problem, auiction revenue can be reduced if bidding in the
auction itsdf suffers from collusive behavior by bidders. The auction rules can affect the ability
of biddersto act collusvely to reduce pricesin the auction itsdf. Our recommended rules,
outlined below, are designed to avoid various pitfals that have disrupted auctionsin other
countries and other gpplications. The specific rules that we recommend limit the bidders ability
to communicate, to form bidding consortia, and to retdiate in the auction againgt other bidders
who violate collusive agreements, thereby promoating higher, more competitive prices for the
PPAs sold in the auction.

3.4.3. Well-Informed Market Values

The SAA isthe format most likely to result in PPA pricesthat reflect their fundamenta market
vaues and avoid the pricing errors associated with the winner’ s curse and with guesses that
bidders must make in most other auction designs. As noted above, it avoids the winner’s curse
by alowing bidders to obtain information during the auction about other bidders demands at the
tentative prices. In addition, it allows bidders to observe and respond to prices as they emerge,
which improves the accuracy of their forecasts and improves the efficiency of auction outcomes.
Moreover, the rules of the SAA ensure that Smilar prices are established for smilar PPAS.
Theoreticdly, any auction that establishes a uniform price for each type of PPA dlowslarge
buyers to exercise some market power, possibly undermining the efficiency of the auction
outcome. However, within the class of standard auctions that do set a uniform price, the SAA
maximizes efficiency by minimizing bidder error. As described above, it does this by
minimizing the winner’s curse and by avoiding the guesswork thet is common in dterndive
auction formats.
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3.4.4. Transparency

The SAA is open and transparent. Itsrules are both objective and stated in advance. The PPAs
will be fully described in advance of the PPA auction. The process of bidding provides apublic
record of the competition among competing buyers, arecord that is open to ingpection at each
round of the auction. As noted above, bidders win solely because they are willing to pay more
for the PPAs than any other bidder.

Regulators and other interested parties will ingst that the auction alow al bidders to compete on

an equd basis. The open and transparent competition of a smultaneous ascending auction
would address regulators and bidders concerns.
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4. Market Power

One of the objectives of the PPA auction is to mitigate market power and promote competition.
For this purpose, we define market power as the ability of suppliers of dectricity in Albertato
raise price above, and/or reduce supply below, competitive levelsin order to redize a sustainable
increase in profits. In principle, severa factors can facilitate the exercise of market power.
Theseinclude control of alarge share of the market, barriersto entry of competitors, barriersto
expanson by existing competitors, long lives of power plants (especidly large cod plants thet

can invest in life extenson), and regulations that favor incumbents and discourage entry and exit.

4.1. USING AUCTION DESIGN TO MITIGATE MARKET POWER

The PPA auction design can mitigate the exercise of market power and promote competition
primarily through restrictions on the number and combination of PPAs that can be held by
individua bidders. Thisis congstent with one of the primary motivations of the PPA process.
to increase the number of suppliers of dectricity in Alberta. All else being equd, the greater the
number of suppliers, the more likely the market for eectricity will be competitive.

4.2. ANALYSIS OF MARKET POWER

Our analyss of market power begins with an assessment of how market power islikely to be
exercised in Alberta. Congderation is then given to dternative types of PPA holding redtrictions
and the possible extent to which they may mitigeate the exercise of market power. These
dternative PPA holding restrictions are then tested and compared with one another as away to
inform our judgment of which PPA holding restrictions seem most reasonable for accomplishing
the objectives of the PPA auction design.

4.2.1. How Market Power May Be Exercised

Currently, Albertais characterized by tight supply conditions, price-indlastic demand over
certain ranges of price, and alarge share of generating capacity held by three generator-owners.
Given these characterigtics, there may be opportunities to exercise market power at certain times
by offering supply into the Power Pool of Alberta at prices and quarntities different from those
that would obtain under perfect competition in order to raise the market price. The exercise of
market power can take the form of unilaterd actions or cooperative behavior (including implicit
or tacit colluson).
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In Alberta, the Power Pool priceis determined at that level required to attract the margina unit.
The margina generating unit is the last unit dispatched in merit order by the Poal. In principle,
any generator-owner could offer supply into the Pool at a price well above margina economic
cost in an effort to set the Pool price. However, the owner that bids above marginal cost takes a
risk that the unit will not be dispatched and the owner will lose profits as aresult. The expected
loss of profits from not operating could exceed the expected gain in profits from trying to raise
the market price.

The exercise of market power islikely to be more successful if the owner can sacrifice output
from ahigh-cost unit in order to raise the price recelved for operating a low-cost unit. For
example, peaking units have high operating cogts and will operate at the margin while basd oad
units have low operating costs and will operate mogt of thetime. A profitable sStrategy may beto
withhold supply from a pesaking unit to raise the price received from sdes of the baseload unit.
The logt profits from not operating the pesking unit will be low, while the gain in profit earned

on the basdload unit will be high. There may be more complicated strategies with tacit collusion.

4.2.2. Types of PPA Holding Restrictions

PPA holding restrictions for any one entity and its affiliates can be specified a variety of ways,
such as.

The number of PPAs hdld.
Totd capacity under the PPAs held.
Tota capacity under the PPAs held as a proportion of total capacity under dl PPAs.

Totd capacity hdd — under PPAs as well as outsde PPAs— as a proportion of tota
capacity available to Alberta

Tota capacity held as measured by the Herfindahl-Hirschmen index (HHI).”

Specific PPAs, combinations of PPAS, or specific PPAs in combination with certain capacity
outside PPAs cannot be held.

" The HHI is measured by the sum of squared market shares of suppliersin the market. If thereisonly one supplier
in the market, the HHI is equal to 10,000 (the square of 100 percent market share).
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We believe no one type of restriction isbest. For example, PPA holding restrictions based solely
on aggregate capacity shares or HHIs may ignore market power that could be exercised by
certain generating units at certain times. A high market share does not necessarily convey

market power in aStuation where there is substantia excess cagpacity, and alow market share
does not mean there is no market power in a situation where there is a shortage of capacity. A
ample redriction that limits a PPA holder to a certain market share is quite gppeding. But we
recognize that this kind of limit must be buttressed with redtrictions that limit the exercise of

market power during peak |oad periods when capacity isshort. The additional restrictions
generdly limit the ownership of margind generating units.

4.2.3. Testing Alternative PPA Holding Restrictions

Given the many ways market power could be exercised in Alberta s electricity generation
market, we gpproach the problem of mitigating market power while optimizing auiction revenue
by specifying aternative PPA holding redtrictions. These dternative restrictions were tested by
Henwood Energy Services, Inc. (HES) asfollows:

The testing began with the least restrictive proposed set of PPA holding restrictions.

Given the proposed set of PPA holding restrictions, HESI and the IAT developed afew
dternative PPA portfolios by asingle PPA holder, where each portfolio satisfied the set of
proposed restrictions and were deemed likely to represent the worst- case scenario; i.e., the
holder of the PPA portfolio would have the greatest incentive and ability to exercise market
power among al combinations that satisfy the PPA holding restrictiors.

HES used asmulation model to smulate market outcomes under two assumptions:

— A base case in which dectricity supply from therma generation unitsis offered into the
Alberta dectricity market at prices set at incrementa production cost.

— A *pivotd player” casein which the holder of the specified worst-case PPA portfolio (the
pivota player) offers supply into the market so asto maximize profits, while other
therma generation units offer supply into the market at prices set a incrementa
production cost.

The results of the two smulated cases were compared primarily with respect to the annua
average increase in dectricity price, duration curves showing the frequency and magnitude of
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price increases, reductionsin eectricity output, and increased net revenue for the pivota
player.

Based on the difference in results between the pivotd player case and the base case:

— If the proposed PPA holding restrictions were deemed inadequate, then the next, more
redrictive set of PPA holding redtrictions was consdered (starting with the worst-case
PPA portfolio for this new set of PPA holding restrictions) to repeat the process.

— If the proposed PPA holding restrictions were adequate, then any other worst-case PPA
portfolios satisfying the underlying proposed PPA holding restrictions were tested.

This process was continued until it was judged that a sufficient number of aternative PPA
holding restrictions had been considered and evauated.

A description of HESI’s modeling tests was produced as a report by HESI, “ Simulations of
Alternative PPA Holding Redtrictions,” which was made available soon after the draft report on
PPA auction design. Asthe report points out, it is difficult to mode market power and strategic
behavior, particularly for atrangtion from one market and regulatory environment to another.
Rdiance on historica data and assumed underlying behavior may not provide religble forecasts
about future market conditions. Many factors that affect the potentia exercise of market power
are difficult to modd and are subject to agreat ded of uncertainty. These include assumptions
about price-sengtivity of supply and demand in the short run and long run (e.g., the market is
likely to be more price-sendtive beyond the short run than assumed in the modd smulations),
new entry, imports, and the ability to succeed at behaving strategically when faced with
uncertainty. In addition, the smulation mode tests do not take into account the supply of
electricity that will be under contracts not directly tied to spot pricesin the Power Pool. This
further reduces the potentia for the exercise of market power.

Asthe report explains, a number of amplifying assumptions are needed for this type of modeling
exercise. Some of these may understate the effects of market power, but the mgjority overstate
the effects of market power. In the judgment of HESI and the IAT, the modeling assumptions
underlying the tests of dternative PPA holding redtrictions overal tend to overstate the effects of
strategic behavior and the exercise of market power. Thus, in making our recommendations on
PPA holding restrictions, we focused on differences among the dternative PPA holding
resrictions in the results of the Smulation mode.
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4.3. RECOMMENDATIONS ON PPA HOLDING RESTRICTIONS

Our recommendations on PPA holding restrictions are listed and explained below. Note that by
“PPA holder” we include related companies of the PPA holder; “related companies’ is discussed
inasection below. Also, for the purpose of these PPA holding restrictions, the plant
classfications (basd oad, mid-merit, pesker) areidentified in Table 1 in section 5 below.

1. A generator-owner and its related companies are not permitted to bid on the generator-
owner's own therma PPA.

2. Totd PPA capacity held by a PPA holder and its related companiesis not permitted to
exceed 20 percent of substantidly all the capacity under the PPAs at the time of the auction.
(The precise capacity to be included in this measure is discussed below.) Among other
implications, given the PPA capacities, this redtriction implies that a PPA holder is not
permitted to hold more than two basdload PPAS, and is not permitted to hold two of the
larger basdload PPAs®

3. A PPA holder and its related companies are not permitted to hold both the Clover Bar PPA
(peaker) and the Rossdale PPA (peaker).

4. A PPA holder and its related companies are not permitted to hold both the Clover Bar PPA
and a baseload PPA.

5. A PPA holder and its related companies are not permitted to hold both the Rossdale PPA and
two or more baseload PPAS.

6. The generator-owner of the hydro PPA (TAU) and its related companies are not permitted to
bid on the Clover Bar PPA or the Rossdae PPA.

4.3.1. Existing Owner Precluded from Bidding on Own PPA

Redtriction #1, as noted earlier in the report, addresses the concern that generator-owners would

have informationd advantages— rea or perceived — regarding their own units that would
discourage interest by other biddersin their PPAS.

8 Because of the range of sizes of the PPAs, this 20-percent PPA holding restriction ensures that five PPA holders
would not hold all the PPAs among themselves.
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4.3.2. Total PPA Capacity Less than 20 Percent

Restriction #2 reflects the observation that model smulations of dternative PPA holding
restrictions satisfying amore relaxed restriction (e.g., 25 percent rather than 20 percent)
generated Smulation results that suggested significant potentid for the exercise of market power,
even taking into account the assumptions of the modeling approach that tend to overdate the
potential for market power.® Redtriction #2 aso reflects, however, the observation that amore
grict cgpacity limit (e.g., 15 percent) severdly restricts the combination of PPAs that bidders
might wish to acquire. 1t dso requires that more bidders participate in the auction. Given the
tradeoff in PPA auction design objectives — namely, mitigate market power and optimize
auction revenue — it is our judgment that a 15-percent restriction on thermal PPA-only capacity
istoo srict and that a 25- percent restriction on thermal PPA-only capacity istoo lenient.

We considered the appropriate measure of “PPA capacity” for this PPA holding retriction. In
particular, we considered the extent to which, if any, the hydro owner’s (i.e, TAU’s) capecity
under its hydro PPA with the Balancing Pool should be included in the measure of PPA capacity
for the purpose of this PPA holding restriction. We recommend that 793 MW less 400 MW, or
393 MW, of the hydro owner’s hydro capacity be included in the measure of PPA capacity. That
is, a the time of the PPA auction and for the purpose of this PPA holding restriction:

For each therma PPA holder (including the hydro owner if it holds therma PPAS), the
numerator defined below divided by the denominator defined below must not exceed 20
percent.

For each therma PPA holder, the numerator of the caculation includes dl the capacity under
thermal PPAs held by the PPA holder and its related companies.

For the hydro owner, the numerator of the caculation includes dl the capacity under therma
PPAs held by the hydro owner and its related companies plus 393 MW.

The denominator of the caculation includes al the capacity under therma PPAS plus
393 MW.

® Model simulationswere run with limitations of 15, 20, and 30 percent. The results for the 30-percent limitation
were extreme enough that by interpolation, 20 percent was deemed to be more acceptable than a 25-percent
limitation. Also, notethat a 25-percent market share limit allows for as few as four equal-sized competitors. This
configuration is not significantly different than the current structure, although the three primary suppliers are not
equal-sized.
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Therationae for our recommendation on including 393 MW in the calcul&tion of the PPA
holding restrictionsis asfollows. We understand the capacity for the hydro fecilities owned by
the hydro owner is 793 MW*® and we understand from the Transmission Administrator (TA) of
Albertathat up to 400 MW of thisis reserved for system support services (SSS) under an
agreement with the TA. The PPA that coversthe hydro facilitiesisheld by the Baancing Pool
and leaves digpatch rights to the hydro owner. The hydro owner has the discretion to offer the
additional hydro capacity not committed to the TA. The hydro owner could choose to withhold
this cgpacity from the market depending on how this action will affect the market price and the
profits from other generation assets.

We recommend that the entire 393 MW count toward the amount of capacity held by the hydro
owner for the purpose of caculating the holding redtrictions. We recognize that during some
times of the year actua capacity will be less than maximum capacity because of intermittent
dream flows. However, essentidly dl this capacity is available in the summer when the
incentives to exercise market power by withholding peaking capacity are grestest.

4.3.3. Combination of Clover Bar and Rossdale Not Permitted

Restriction #3 precludes a PPA holder from holding the PPAs for both thermal peaking units —
Clover Bar and Rossdde. InitsJuly 2, 1999, report for the IAT, HESI’ s base case modd results
show that Clover Bar or Rossdale are at the margin about 40 percent of the timein 2001, while
other units are a the margin amuch lower proportion of thetime. Given the frequency with

which these units are a the margin, we recommend that a single entity not control both PPAs.

4.3.4. Combination of Clover Bar and Any Baseload Not Permitted

Restriction #4 precludes a PPA holder from holding the PPAsfor Clover Bar and any basdload
PPA. Clover Bar isa the margin sufficiently often that we recommend this restriction be
adopted to avoid giving the Clover Bar PPA holder incentives to withhold supply and offer high
prices to the Pooal.

10 values for committed capacity are not stated in the hydro PPA. The IAT Report includes HESI's July 2, 1999
report which shows the maximum capacity to be 793 MW. Thisfigure was verified by ADRD.
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4.3.5. Combination of Rossdale and Two or More Baseloads Not Permitted

Regtriction#5 is Smilar to Redtriction #4 but gpplies to the PPAs for Rossdde and multiple
baseload PPAs. Therationae for the redtriction is the same as for Redtriction #4, except that
Rosdaeis subgtantiadly smaler than Clover Bar so asingle basdoad PPA is dlowed to be held
with Rosdde.

4.3.6. Hydro Owner Not Permitted to Bid on Clover Bar or Rossdale

Redtriction #6 applies only to the hydro owner (TAU). TAU has digpatch control of the hydro
facilities, and the hydro facilities together with Clover Bar and Rossdd e provide the bulk of
peaking and system support services to the grid. We recommend that the hydro owner not be
permitted to bid on Clover Bar or Rossdae in order to avoid a concentration of ownership of
such fadilities in the hands of asingle owner.

4.3.7. Related Companies

For the purpose of the PPA holding restrictions, we recommend a gtricter definition of “related
companies’ than the definition of “affiliate’ as referenced in the PPAs. The definition of

affiliate referenced in the PPAs is based on the notion of owning or controlling more than 50
percent of the shares of acompany. It isour assessment that thiswould adlow potentia PPA
holders the ability to render the recommended PPA holding redtrictions ineffective. For

example, under the 50 percent rule a PPA holder could buy up to 20 percent of dl PPAs outright,
and up to 40 percent of the remaining PPAs through affiliates.

In addition, the definition of affiliate in the PPAs is based on the concept of de facto control.
Whether thereis de facto control could require a detailed examination of the circumstances that

exis and could require judicid interpretation to resolve. For purposes of gpplying the PPA
holding redtrictions, a clearer definition of related company is required.

We recommend that “related companies’ include the notion of an “associate’ company based on
the Alberta Business Corporations Act. According to the Act, aperson is an associate of a
company if among other things that person beneficialy owns or contrals, directly or indirectly,

10 percent of the voting rights in the company. Accordingly, a PPA holder with an associate
relationship to another company must combine its PPA holdings, as owned by asingle entity, for
the purpose of calculating the PPA holding redtrictions.
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4.4. MITIGATING MARKET POWER POST-AUCTION

Our recommendations on PPA holding restrictions are targeted to mitigate market power and
promote competition at the time of the PPA auction. Clearly, some mechanism needsto bein
place to mitigate market power and promote competition over time after the auction ends. The
PPA holding restrictions described above could be applied for alimited period after the auction.™*
Over time as market conditions change, as entry and exit occur, and as PPAs are re-sold, the
holding redtrictions in place at the time of the auction likely will no longer be optimd. For this
reason, the holding restrictions should be replaced with more flexible gpproaches to the
mitigation of market power. In particular, oversight, monitoring, and enforcement
respongbilities must be assumed by designated authorities to ensure the mitigation of market
power and promotion of competition. These responsbilities may be assumed by the Market
Survelllance Adminigtrator (MSA), ADRD, the Power Pool, the Transmisson Administrator
(TA), and the Canadian Competition Bureau (which enforces the Competition Act).

4.4.1. Recommendation: Effective MSA

In other jurisdictions where competitive eectricity markets are being established, an entity is
usudly crested with the respongbility of monitoring market power and making

recommendations to the appropriate authority for addressing market power. We believe that an
effective MSA is needed in Alberta to address market power issues after the PPA auction. Some
have argued that the MSA as currently set up is not cgpable of assuming these responsihilities.
We recommend strongly that the MSA be given the jurisdiction, authority, rules, and resources

to carry out these respongbilities effectively. Moreover, it isimportant thet at least a
commitment in this direction be undertaken as soon as possible, well before the PPA auction.

4.42. BCTie-Line

It has been suggested that special consderation be given to the British Columbiatie-line, the
main source of importsinto Alberta, for the purpose of establishing the PPA holding restrictions.
The reason for concern isthet BC Hydro, through its affiliate PowerEx, controlsimports
originating from generation in British Columbia or from other jurisdictions. If PowerEx owned

11 the absence of alternative holding restrictions devel oped and enforced by an appropriate institution such as the
MSA, we would recommend the PPA holding restrictionsin place at the time of the auction be enforced for three
years following the auction.
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PPAsin Alberta, it may have an incentive to useits control of the tie-line to increase profitson
its PPA holdings.

It is our assessment that the issue is sufficiently complex that it is best addressed by means other
than the PPA holding redtrictions. From discussons with ADRD and the Power Pool of Alberta
we have concluded that aternative approaches exist to address this market power issue that
clearly are superior to PPA holding redtrictions. We recommend that the relevant regulatory and
jurisdictiond authorities, such as the Pool and the TA, take on the responsbility of ensuring that
market power is not exercised through control of thetie-line.
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We recommend the SAA design for the PPA auction. This section makes recommendations on
the auction rules to be used to implement this recommended auction design. A proper set of
rulesis critica to ensure that the intended process and objectives of the auction design are
redized. The rules must be comprehensve and ensure that dl loopholes are diminated; bidders
have much at stake and will take advantage of any weakness or incompletenessin therules. And
yet the rules dso must be straightforward and understandable by participants and they must
ensure trangparency.

Our recommendations on the PPA auction rules follow.

5.1. SPECIFYING THE BID ITEMS

One of thefirgt stepsin auction design is defining the itemsto be auctioned. This section
summarizes the PPAs in atable and describes the items bidders will be bidding on in the auction.

5.1.1. The PPAs

The PPAs to be auctioned are the thermd PPAsliged in Table 1. Asdiscussed in the next
section, we withhold specific recommendations on auctioning derivatives of the hydro PPA until
more adminigirative decisions have been made about the derivatives, including the nature and the
number of derivatives. The datain Table 1 are based on the financid mode in the AT’ s report
of July 9, 1999. Y ear-by-year target availability istaken from that report and converted into a
single GWh measure by gpplying a 10 percent discount rate to the yearly target availabilities
Forecast output also is reported in the July 9 report, and as with target availability, forecast
output was summed up over the years assuming a 10 percent discount rate. As noted below, an
average of the two measures is used to congtruct the PPA point system for the auction. Merit
order shown in Table 1 isincluded for the purpose of smplifying statements of PPA holding
regrictions. The number of “points’ indicated in the table is used to measure a bidder’s
digibility and activity as explained below.

12 Quantities are discounted over time to reflect the fact that a megawatt of capacity today is more valuable than a
megawatt of capacity tomorrow.
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Table 1. Thermal PPAsand Hydro PPA
Summer-Winter % of Target PPA
Committed "Restricted Availability ~ Term

PPA # Units Owner [1] Fuel Capacity (MW)  Capacity" [2] 2001 (%) [3] [4] Merit Order Points [5]
Battle River 3 ATCO Coal 662.8 9.54% 83.8-86.6 2020 Baseload 8
Clover Bar 4 EPCOR Gas 629.2 9.05% 83.5 2010 Peaker 4
Genessee 2 EPCOR Coal 762 10.96% 90 2020 Baseload 10
H.R. Milner 1 ATCO Coal 144.3 2.08% 774 2012 Mid-merit 1
Keephills 2 TAU Coal 766 11.02% 89.5 2020 Baseload 10
Rainbow 3 ATCO Gas 92.5 1.33% 90 2005 Peaker 1
Rossdale 3 EPCOR Gas 198.0-208.1 2.92% 86 2003 Peaker 1
Sheerness 2 ATCO/TAU Coal 756.2 10.88% 90 2020 Baseload 10
Sturgeon 2 ATCO Gas 18 0.26% 90 2005 Not running 1
Sundance A 2 TAU Coal 560 8.06% 84.6 2017 Baseload 8
Sundance B 2 TAU Coal 706 10.16% 86.9 2020 Baseload 10
Sundance C 2 TAU Coal 710 10.21% 86.9 2020 Baseload 10
Wabamun 4 TAU Coal 547.9 7.88% 76.4-86.5 2003 Baseload 2
Total (Thermal) 6,553-6,563 94.35%
Hydro PPA [6] TAU Hydro 793 N/A 2020 SSS/Peaker

[1] ATCO = ATCO Electric Ltd., EPCOR = Edmonton Power Generation Inc., TAU = TransAlta Utilities Corporation.

[2] "Restricted Capacity" is the total committed capacity under the thermal PPAs plus 393 MW of the capacity from hydro units.
For this purpose, Rossdale's capacity is taken to be the midpoint of its winter-summer capacity, or 203.05 MW, which may not
necessarily equal its monthly weighted average capacity. Thus, for this purpose, the total committed capacity under the thermal
PPAs is 6,557.95 MW and the "restricted capacity" is 6,950.95 MW.

[3] Target availability varies by generating unit.

[4] For Battle River, the PPA term for units 3 and 4 is through the year 2013, and the PPA term for unit 5 is through 2020. For
the hydro PPA, the PPA term for all the units is through 2020 except for Pocaterra #1 and Ghost #1 (both through 2013).

[5] Points are based on a weighted average of discounted target availability and discounted forecast output for each unit (using
a discount rate of 10%) as described in this report.

[6] The hydro PPA will not be auctioned. Values for committed capacity and target availability are not stated in the hydro PPA.
The IAT Report includes HESI's July 2, 1999 report (see Sources below) which shows the maximum capacity to be 793 MW.
“SSS” refers to system support services, also known as ancillary services in some jurisdictions.

Sources:
Schedules B and D for individual PPAs.

Financial Model, IAT Report, July 9, 1999, as revised August 27, 1999 (for target availability and forecast output).
HESI July 2, 1999 report, Appendix D (capacity factors for Rainbow and Sturgeon).
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5.1.2. The Auctioned Instruments

For reasons outlined above, we recommend individua-PPA bidding only and not package
bidding.

Thermal PPAs

In the case of thermal PPAS, we recommend that the instruments to be auctioned be individua,
ful-term PPAs.

Hydro PPA

In the case of the single hydro PPA, the IAT has determined that the hydro PPA should be a
firm, financid PPA between TAU (the existing generator-owner) and the Balancing Poal asthe
PPA holder. The financid arrangement isin the form of a contract-for-differencesin which the
PPA specifies on amonthly basis notiond quantities for energy and reserves, and fixes the net
dollar amount to be redlized by the hydro owner. If the actual Pool prices for energy and
reserves are high, the hydro owner pays to the Balancing Pool the resulting excess above the
fixed dollar amount specified inthe PPA.. If the actud energy and reserve prices are low, the
Baancing Pool pays to the hydro owner the resulting difference below the fixed dollar amount
gpecified in the PPA. We understand that some congderation is being given by the government
of Albertato create financid derivatives based on the hydro PPA, and to auction these derivative
ingruments. At the time of this report, a decision has not been made whether to create these
insruments, and if so, whether to auction them and when. As afirg step, an assessment needs to
be made whether the objectives of the PPA process and restructuring can best be achieved by
meking avallable financia derivatives of the hydro PPA.

5.2. THE POINT SYSTEM

A smple point system is used to measure abidder’ s digibility and activity (explained below) for
each round of the PPA auction. We recommend that each PPA be assigned an integer number of
points, Table 1 above shows an example of the system of points. The point system should be
chosen to be ardatively smal number of integers, so that different combinations of PPAsyied
the same sum of points. Thisfacilitates subgtitution possibilities among the PPAs for bidders.
PPAsthat are subgtitutes should have smilar points. PPAs are likdly to be subdtitutesif they

have the same “sz€’ and are Smilarly located on the industry cost curve. Note that PPAs could
be subgtitutable and yet have very different vaues (e.g., postive versus negative).
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The point system in this report was derived by congdering both target availability and forecast
output for each PPA. We took asimple average of the two as ameasure of the size of the
PPA — to give condderation to capacity, an estimate of actua output, and the duration of the
PPA, while gpplying a 10 percent discount rate to the annua quantities so as not to overweight
the quantities in the later yearsrelative to those in the earlier years.

In addition to measuring a bidder’ s digibility and activity during the auction, the point system
can be used in some circumstances to determine abidder’ s bid deposit and initid digibility,
minimum-bid increments and minimum:-required bid amounts, minimum opening bids, and Sage
trangtions.

5.3. DEFINING A BID

A bid for aPPA isacommitment from a bidder to pay that price (if apostive bid) or to receive
that price (if anegative bid) if the bid is declared to be the winning bid for the PPA. In each
round of the auction, subject to the activity rule and the bidder’ s digibility restrictions, a bidder
can decide not to submit bids for the round, or to submit one or more bids during the round.

Bid cancdllations and withdrawa s will be alowed as discussed below. At the end of the auction,
bidders with bid withdrawa s and winning bidders that default will be subject to pendties as
discussed below. These penalties help ensure that submitted bids represent sincere, serious
commitments on the part of bidders.

5.3.1. Form of the Bid

Each bid on a PPA isalump sum dollar amount specified in Canadian dollars. Subject to the
minimum:-required bid amount as specified in the auction rules, the lump sum bid may be
negative, zero, or pogtive. The minimum:-required bid amount will vary by PPA and by round.
We recommend that the bid amounts be integers (whole dollars) and rounded (e.g., to the nearest
$1,000) so asto avoid unproductive signaling by bidders.

5.3.2. Form of the Winning-Bid Payment
If the winning bid for a PPA is positive, the winning bidder is responsible for paying this amount

to the Baancing Pool account within a pre-specified time period following the close of the
auction.
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If the winning bid is negative, the winning bidder receives the bid amount from the Baancing

Pool account in the form of periodic payments (we recommend monthly or quarterly) over the
term of the PPA according to a payment schedule. Thisisto ensure performance by the winning
PPA holder. We recommend a payment schedule that divides the winning bid amount by the
number of payments (i.e., the number of months or quarters) over the term of the PPA. We
expect bidders will gpply their own discount rate to convert between their lump sum bid amount
and the resulting stream of income received from the Baancing Pool. However, it is not
necessary that the structure of the winning bid payments as specified in the auction rules and as
implemented by the Balancing Pool include discounting; only that the structure be applied the
sameto dl bids and the structure be determined well before the auction begins. It aso is helpful
to have asmple payment schedule if possble. One downside to not applying adiscount rate in
the payment schedule is that bidders receiving payments according to the payment schedule of
fixed nomind dollars recelve a grester proportion of their real income early on in the term of the
PPA, thereby increasing the risk of non-performance by the PPA holder later on. But we believe
discounting the stream of payments to PPA holders with negative winning bids would not
improve materialy the performance of PPA holders.

5.4. PRE-AUCTION PROCEDURES

The key steps prior to the auction include:
The auctioneer provides approved PPAs and fina auction rules.
The auctioneer qudifies bidders and bidders conduct due diligence. The qudification
process should ensure that serious, committed bidders are attracted to the auction and that
thereislittle cost to participating in the auction.
The bidders provide bid deposits to establish each bidder’ sinitid digibility points—
deposits that are returnable unless the bidder has withdrawal or default pendties at the end of
the auction. Bid deposits are discussed below.
The auctioneer holds amock auction for qudified bidders.
The auctioneer posts the auction schedule for the first severa rounds showing the beginning
and ending times of each round. (The schedule for subsequent rounds is posted asthe
auction proceeds.)

The auction beginsin sage 1, round 1.
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5.4.1. Bid Deposits

Bid deposits, which can be in the form of cash or acceptable |etters of credit, are trandferred by
qudified bidders to the auctioneer prior to the start of the auction. The bid deposits are an
indication of seriousness and commitment on the part of the bidders, and they are used to
edtablish bidders initid digibility to bid on PPAsin the auction. Bid deposits are returnable so
long as the bidder abides by the auction rules and protocols and is not liable for any default or
bid withdrawa pendties at the end of the auction.

A bidder’ s bid depost establishesitsinitid digibility to bid on PPAsin the auction in
accordance with the find auction rules, which will specify arequired bid depost amount per
point of desired digibility. Asanumerica illugration only, if the bid deposit amount per point
of digibility is$1 million and abidder would like to have active bids on a most 30 points worth
of PPAs, then its required bid deposit would be $30 million. Eligibility and activity are
explained in more detail below.

Our recommended points for the PPAs are shown in Table 1 and discussed above. At thistime,
the IAT is not making any specific recommendations on the bid deposits. It is premature to
quantify bid deposits until closer to the auction, when many currently outstanding sources of
uncertainty will be resolved. Thus, it is our recommendation that bid deposits not be determined
a thistime. Typicaly, bid deposits are specified no later than afew months before the start of
the auction.

5.5. BID SUBMISSION PROCEDURE
The auction is organized into afinite number of discrete sages and rounds. We recommend
three stages for the PPA auction. Each stage will have an unspecified number of rounds, but

with aminimum of three roundsin sages 1 and 2. Each round takes place as follows.
(Terminology introduced here will be explained later.)

At the gtart of each round, each bidder is informed of:
— Thestage # and round # for the auction.
— Itsdigibility for submitting bids.

— Any highbidsit currently holds.
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Its current activity and how much additiond activity, if any, the bidder needs to establish
from new bids this round (net of any new bid withdrawas this round) in order to maintain
its digibility for the next round.

The number of waiversit has remaining.

Any withdrawds it has made and potentid withdrawa pendties for which it isliable.

The current high bid for each PPA.

The minimum-bid amount required for each PPA.

In each round:

A bidder can submit new bids and withdrawals subject to the digibility and activity rules
of the auction.

Bidders will be natified of invaid submissons and will be given the opportunity to make
revised submissons.

Bid and bid withdrawa submissonswill be vaidated, time-stamped, and recorded. A
bidder may make multiple bid and bid withdrawa submissonsinaround. The
submisson with the lagt time-stamp before the round closes supersedes al prior
submissions by the bidder during the round.

After the end of each round, the end-of-round caculations are performed:

The stage trangtion rule is checked. If the criteria are satisfied, a tage trangtion takes
place; that is, the stage number of the auction is advanced by one. This affectsthe
activity rule and the determination of bid increments as discussed below.

Thefollowing is determined for each PPA: (1) current high bid and current high bidder,
and (2) minimum-bid requirement for next round.

The following is determined for each bidder: (1) digibility for submitting bids for next
round, (2) current high bids it holds, (3) number of waivers remaining, and (4) potentid
withdrawa pendties.

The auction round number isincremented by one.
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At the end of each round, each PPA has at most one standing high bid. The minimum bid
requirement for each PPA for the subsequent round is based on the minimum-bid increment as
explained below. To prevent bidders from holding back and to encourage bidders to bid
gncerdy in the auction, the activity rule requires that a bidder’ s bidding activity in around be
sufficient in order to maintain its digibility for the next round; thisis explained in more detall
below.

It isenvisoned that bidders submit bids eectronically to a secure webste viathe Internet, or by
telephone if the submission of bids dectronicdly is not feasble. Regardless of how abidis
tranamitted, a bid submitted during the auction is a binding offer to purchase.

As outlined above, for each bidding round there are: (a) abid submission period, and (b) a
period during which the round results are announced. In each round, bids must be submitted
before the conclusion of the bid submission period. Bidders submitting bids eectronically may
print a hardcopy confirmation to their loca printer after eectronic bid submisson. Telephone
bidderswill be required to provide afax number to the bid operator and will receive an
automatic fax-back confirmation of their bid submission. All auction announcements will be
avallable from the secure website, including the schedule for bid submissons. The auctioneer
will make further announcementsiif it decides to extend a period.

To submit bids during around (i.e., during the bid submission period of a round), a bidder
submitting bids eectronicaly will be required to access the auction website, using alogin code
and confidentid password. To place abid telephonicaly, abidder must call the bid operator
during the bid submisson period. The bid operator will request the login code, confidentia
password, bidder identification number, authorized bidder name, and fax number.

In submitting bids, bidders submit a price for each PPA for which they wish to submit abid. A
submitted bid is valid and accepted only if the bidder’ s activity and PPA holding restrictions are
satisfied, as explained below. Each vdid bid istime-stamped upon submission to the auction
computer system.

5.6. STAGE TRANSITION RULE

The activity rule and bid increments (explained below) depend on which stage the auction isin.
The activity rule becomes more redtrictive and the bid increments become smdler for later stages
inthe auction. The stage trangtion rule specifies when the auction proceeds from one sage to
the next. A stage trangtion should take place when the bidding activity in rounds dows down
aufficiently (fewer bidders are submitting new bids and fewer bids are being submitted). By
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imposing amore redrictive activity rule and smaler bid increments through advancing the stage
of the auction, bidders have increased incentives to submit new bids. This maintains a sufficient
pace for the auction and ensures the auction closesin atimely manner with winning bids
reflecting market values for the items.

One common example of a stage trangtion rule is that a stage trangtion occurs automaticaly
when the sum of new bids as measured in points on the PPAsfals below 10 percent of the total
points for dl PPAsin each of three consecutive rounds.

5.7. RESERVE PRICES AND MINIMUM OPENING BIDS

Reserve prices may be specified by the auctioneer. The reserve priceisthe price below which a
bid or group of bidsis consdered unacceptable to the auctioneer. The reserve price could be for
the aggregate, net amount raised at the auction, or there could be a separate reserve price for each
item auctioned. Reserve prices may be part of the auctioneer’ s set of auction success criteria

Minimum opening bids o are specified by the auctioneer. The firgt bid or bids submitted in
the auction on a PPA mugt be a least as high as the minimum opening bid for the PPA.
Attempts to submit bids falling below the minimum opening bids will be rgected.

At thistime, the IAT is not making any specific recommendations on reserve prices or minimum
opening bidsto ADRD. It is premature to quantify reserve prices and minimum opening bids
until closer to the auction when many currently outstanding sources of uncertainty
(determinations of the PPAS, various regulations, market conditions, and so on) will be resolved.
After reserve prices are determined, we recommend that they not be publicly reveded as
discussed below. In contrast, minimum opening bids typically are specified and published no
later than afew months before the sart of the auction.

5.7.1. Reserve Prices

We do not recommend using reserve prices aone for determining the success of the PPA auction
outcome. Firgt, one of the main objectives of the PPA auction isto let the marketplace determine
the market values of the PPAs. Second, there are severa other factors that ADRD may wish to
consder in determining whether the winning bids are acceptable, including the aggregate

revenue raised &t the auction.
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Setting reserve prices entails tradeoffs with respect to the objectives of the PPA auction. The
higher the reserve price for aPPA, the more likely an otherwise winning bid for the PPA at the
auction will bergected. A lower reserve price for a PPA increases the likelihood that awinning
bid will be accepted for the PPA that fails to achieve the auction objective of optimizing revenue.
Recommendeations on reserve prices should address such tradeoffs, which ultimately reflect
policy consderations and decisons.

In some auctions, the auctioneer has a narrow performance objective and can commit to reserve
prices. In auctions where the auctioneer has multiple objectives and multiple criteria for
determining success, however, specific reserve prices are problematic. The PPA auction fals
into the latter category. Success cannot be determined on the basis of a single dimension, such
as aspecific reserve price for each PPA.

Inany case, virtudly dl auctioneers reserve the right to rgect any and dl bids for any reason.
Recognizing that this introduces uncertainty into the auction process, it is prudent for the
auctioneer to announce and to commit to a presumption that serious, competitive bidding will
result in market vauations that are congstent with the objectives of the auction.

5.7.2. Minimum Opening Bids

Minimum opening bids can be related to reserve prices, but minimum opening bids necessarily
are revealed to bidders prior to the start of the auction. For thefirst bidson aPPA (eg., in
round 1 of the auction), only those bids thet are at least as high as the minimum opening bid for
the PPA will be consdered vdid bids. Minimum opening bids can jump-gart the auction, but
minimum opening bids are subject to tradeoffs smilar to those for reserve prices.

Normally, minimum opening bids are lower bounds on what bids will be considered acceptable.
An exception to thisisif the auctioneer has discretion to lower the minimum opening bid for a

PPA once the auction beginsif no bids are submitted for aPPA. Allowing this discretion is not
usua practice in SAA auctions, but it may be prudent in some circumstances.

Recommendations on minimum opening bids should reflect a conservetive intent to
underestimate initid bids that can facilitate jump-garting the auction, while not undergtating the
minimum opening bids so much so asto risk achieving the objective of optimizing auction
revenue if bidding competition turns out to be low.

Recommended minimum opening bids are likely to be negative for some PPAs. Thisreflects the
need to set them consarvetively low and it is congstent with the way bidders are likely to derive
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vaue from the PPAs. vaueis not derived from the vaue of the plant underlying the PPA, but
from the difference between what the PPA holder expectsto redize in sdling eectricity under
the PPA and what the PPA holder expectsto pay out under the PPA.

5.8. ACTIVEBIDS
The auction’s activity rule (described below) ensures that bidders submit sincere bids and that

the PPA auction proceed at areasonable pace. The activity rule uses a measure of “activity” that
depends on the notion of an active bid.

A bidder’ shid on aPPA isan active bid in around if:

— Itisthe current high bid for the PPA prior to the beginning of the round (i.e., a the end of
the preceding round), or

— Itisanew, vaid bid submitted during the round. (See definition of vaid bid.)

All the bidder’ s active bids for the round are counted toward the bidder’ s activity for the
round. A bidder can have no more than one active bid for a PPA; otherwise there would be
double-counting for the purpose of measuring the bidder’ s activity. For example, if the
bidder has the current high bid for a PPA prior to the beginning of the round, and it submits a

new, higher bid on the same PPA in the round, it gets credit for having only a single active
bid on the PPA.

Any bid withdrawals count againgt the bidder’ s activity.
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5.9. VALIDBIDS

A bidder’'sbid on aPPA inaround isavdid bid if:
The bid amount is & least as high as the minimum required bid amount for the PPA, and

Having an active bid on the PPA (see definition of active bid), along with the bidder’ s other
active bids, does not violate the auction’s activity rule, and

Having an active bid on the PPA, adong with the bidder’ s other active bids, does not violate

the auction’s restrictions on which PPASs the bidder can be active (see PPA holding
regtrictions).

5.10. MINIMUM-BID INCREMENTS

In order for abid on a PPA to be valid it must be at least as high as the minimum-required bid for

the PPA. The minimum-required bid for a PPA in around isthe current high bid for the PPA
from the preceding round plus the minimum-bid increment for the PPA.

Care mugt be taken in setting minimum-bid increments. Bid increments that are too small dow
the progress of the auction and convergence toward market values. Bid increments that are too
large risk closing out bidding on a PPA before its market va ue has been reached.

Minimum-bid increments normally are a percentage (5-15 percent) of the current high bid or are
afixed dollar amount per point, whichever yidds the higher increment. Alternatively, dightly
more complicated formulas include exponentia smoothing to determine minimum-bid
increments. Also, the auction authority should be alowed the discretion to manually set
minimum-bid increments if necessary, but this discretion should be exercised only rarely.

The minimum-bid increment formula varies by stage of the auction, so that increments typicaly
dedlinein later rounds. For example, roundsin later stages of the auction will have minimum-

bid increments computed using lower percentages and lower fixed-dollar amounts than for
rounds in earlier stages of the auction.

Aswith bid deposits, reserve prices, and minimum opening bids, it is premature & thistime to
gpecify the formula for minimum-bid increments.
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5.11. ACTIVITY, ELIGIBILITY, AND WAIVERS

Activity isameasure of how many vaid bids a bidder has submitted in around and how many
current active bids the bidder holds. Eligibility isaredriction (upper bound) on this activity.

To ensure that the auction closes within a reasonable period of time, the auctioneer will impose
an activity rule thet rdaes digibility and activity. To prevent bidders from holding back in the

PPA auction, the activity rule requires that each bidder maintain aminimum level of bidding
activity in order to maintain its digibility leve.

The details of digibility, the activity rule, and activity rule waivers are explained below.

5.11.1. Activity

Activity isameasure of the bidder’ s active bids for around: it equas the sum of the points of
the bidder’ s active bids for theround. Activity isnot alowed to exceed digibility; thisis one of
the regtrictions on the PPAs the bidder can have active bids for. For each round after the firt,
the bidder’ s digibility is equd to the bidder’ s activity for the preceding round divided by the
activity ruleratio in effect for the round. As explained below, the activity rule ratio is a podtive
number not to exceed one.

5.11.2. Eligibility

Eligibility is the maximum activity a bidder can achieve. Eligibility cannot incresse during the
auction, and it will decrease during the auction if the bidder does not maintain sufficient activity
in accordance with the activity rule and does not use awaiver. This provides an incentive for a
bidder to submit sincere bidsif it would like to maintain the opportunity of submitting bidsin
future rounds of the auction. As explained above, abidder’ s digibility leve at the start of the
PPA auction will be based on the bid deposit the bidder makes prior to the start of the auction.

5.11.3. Activity Rule
The ativity rule rdaes the digibility (&) for the current round r to the activity (A1) for the
preceding round r-1: E = Min[E.1, M*A..1], where M 3 1 and declines by stage. Thus, the

bidder’ s activity in around cannot exceed its digibility for the round, which is proportiond to
the bidder’ s activity in the preceding round. The bidder’ s activity in the current round will
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determine the bidder’ s digibility (and therefore maximum possible activity) in the subsequent
round. Each stage of the auction increases the bidder’ s activity requirement for maintaining its
eigibility from round to round in the Sage. As an example, M=2, M=4/3, and M=1 for stages 1,
2, and 3, respectivey.

The formula above that relates activity and digibility raises roundoff issues. Typicdly, the
roundoff convention adopted isthat digihility, as caculaied from a given activity levd, is
rounded downward to the nearest integer. (Corresponding to this convention, the minimum
activity leve required to maintain digibility is rounded upward to the nearest integer.)

5.11.4. Waivers

Walvers dlow abidder to maintain digibility points even if the bidder’ s activity falsto satisfy
the activity rule. Each bidder is given an initid number of waivers at the beginning of the
auction to use during the auction. Using awaiver maintains the bidder’ s digibility from one
round to the next even if the bidder’ s activity in the round isinsufficient to satisfy the activity
rule. But the bidder has afinite number of waivers, so each use of awaiver in earlier rounds
reduces the number of waivers available for use by the bidder in later rounds.

Typicdly, abidder is assumed to exercise awaiver by default if its activity isinsufficient to
maintain the bidder’ s digibility. This protects the bidder’ s digibility if the bidder is unable to
participate in around. But the bidder is given the choice to override the default (i.e., automatic)
exercise of one of itswaivers; the bidder may prefer thisin order to preserve the number of its
waivers available for usein future rounds.

Another type of waiver that can be considered for the PPA auction isthe “ proactive waiver,”
which keeps the auction open if exercised. The bidder can choose to use a proactive waiver —
which counts againg its tota number of waivers available for use — regardless of whether the
bidder has sufficient activity to maintain its eigibility in order to keep the auction open at least
one more round (i.e., in case no one other bidder submits a bid and the auction would close
absent a bidder submitting a proactive waiver).

Our current assessment is that bidders be given four waivers at the beginning of the auction.
This should be a sufficient number for bidders without encouraging the overuse of waivers that
would dow down the auction. We do not see much vauein dlowing proactive waivers for the
PPA auction.
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5.11.5. An Example of the Activity Rule

An example of the activity ruleisasfollows

Eligibility Activity Activity Rule
Stage Round (points) (points) Ratio Eligibility Next Round*
1 1 10 6 2 Min [10, 6-2] = 10
1 2 10 4 2 Min [10, 42] = 8**
2 3 8 6 473 Min [8, 6°4/3] = 8
2 4 8 4 4/3 Min [8, 4¢4/3] = 5**
3 5 5 4 1 Min [5, 4¢1] = 4**

*  Assuming roundoff rule is to round down computed eligibility to the next integer.
** Assumes bidder does not exercise a waiver.

In the example above, the bidder enters round 1 of the auction with 10 points of digibility.
During the round the bidder submits vaid bids on PPAsworth 6 points of activity. Round 1isin
dage 1 of the auction and the activity rule ratio (which will be specified in the find auction

rules) for roundsin stage 1 is 2 — that is, in each round of stage 1, abidder must be active on
PPAs (as measured in points) worth at least 1/2, or 50 percent, of its éigibility in order to
maintain its eigibility leve for the next round. (Otherwise, the bidder either will lose digihility
points or will need to useawalver.) Asthe bidder's activity in round 1 was 6 points, which is at
least 5 points, or hdf of itsdigibility in round 1, its digibility remains at 10 points for round 2.
Note that abidder’ s digibility is not alowed to increase from round to round. So the bidder’s
activity of 6 pointsin round 1 does not trandate into digibility of 12 pointsfor round 2; it is
capped a its 10 points of digibility for round 1.

Entering round 2 in the example above, the bidder has 10 points of digibility. For the round the
bidder is active on bids worth only 4 points, which is less than the minimum of 5 points needed
to maintain its digibility leve for round 3. Thus, the bidder’ s digibility for round 3 will be that
eligibility that is conggent with its activity points and the activity ruleratio: (4 points)*2 =8
points.

Note in the example above that the activity rule ratio becomes smdler (more restrictive) with
dage trangtions, faling from 2 in dage 1 to 4/3 in dage 2, and to 1 in stage 3 of the auction.
Thisensures that bidders  bids are sincere commitments and that the auction progressesin
reasonable time to convergence on market vaues for the PPAs.
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5.12. BID WITHDRAWALS

The auction rules will dlow for “cancelled” bids (during around) and bid “withdrawas’ (subject
to pendlties).

5.12.1. Cancelled Bids

Bids submitted during around normally are considered binding offers to purchase. However,
before the round closes, bidders can revise a mistaken bid made during the round or cancel it
atogether. A bid submitted during around can be cancelled in the same round with no pendty.
A bidder’slast submitted bid during around is that bidder’ s binding bid for the round,
superseding any prior bids submitted during the round.

5.12.2. Bid Withdrawals

A bid withdrawa involves withdrawing a current high bid that was submitted in an earlier round.
Bid withdrawds alow biddersto back out of failed aggregations of PPAs they attempted to
acquire. But serious withdrawa pendties and limitations on withdrawals (such as amaximum
number of alowed withdrawals) are needed to discourage bidders from using withdrawas for
nonproductive reasons.

We recommend the withdrawa pendty be set so asto keep the auctioneer whole. For example,
any bidder that withdraws abid on a PPA that is above the winning bid for the PPA &t the close
of the auction should be assessed awithdrawa pendty that is at least equa to the withdrawn bid
amount less the ultimate winning bid amount for the bid (known only at the close of the auction).
If the ultimate winning bid amount exceeds the withdrawn bid amount, 