BOEHM, KURTZ & LOWRY

ATTORNEYS AT LAW
36 EAST SEVENTH STREET
SUITE 1510
CINCINNATI, OHIO 45202
TELEPHONE (513) 421-2255

TELECOPIER (513) 421-2764

Via Overnight Mail

August 20, 2012

Mr. Jeff Derouen, Executive Director
Kentucky Public Service Commission
211 Sower Boulevard

Frankfort, Kentucky 40602 AUG 28 2017

PUBLIC SERVICE
Re:  Case No. 2012-00063 COMMISSION

Dear Mr. Derouen:

Please find enclosed the original and one (1) paper copy of the attachments to the e-mails provided in
KIUC’s response to BREC 24-27 that were included on a CD filed with the Commission and all parties on August
8. I also enclose the original and ten (10) copies of KENTUCKY INDUSTRIAL UTILITY CUSTOMERS,
INC.’s MOTION TO DEVIATE for filing in the above-referenced matter.

By copy of this letter, all parties listed on the Certificate of Service have been served. Please place these
documents of file.

\/ery Truly Yours,

(]

Michéel L. Kurtz, Esq.

Kurt J. Boehm, Esq.

BOEHM, KURTZ & LOWRY
MLKkew
Attachment
cc: Certificate of Service

Quang Nyugen, Esq.
Faith Burns, Esq.
David C. Brown, Esq.

GAWORK\KIUC\Kenergy - Big Rivers\2012-00063 (Env. compliance & surcharge)\Derouen Lir.docx



CERTIFICATE OF SERVICE

I hereby certify that a copy of the foregoing was served by electronic mail (when available) and by
mailing a true and correct copy by regular, U.S. Mail, unless other noted, this 20" day of August, 2012 to the

following I
W

Michael L. KL}tZ, Esq.
Kurt J. Boehm, Esq.

JENNIFER B HANS, ESQ.

DENNIS G. HOWARD, 11. ESQ.

LAWRENCE W. COOK, ESQ.

MATT JAMES, ESQ.

ASSISTANT ATTORNEY GENERAL'S OFFICE
1024 CAPITAL CENTER DRIVE, STE 200
FRANKFORT, KENTUCKY 40601-8204

JOE CHILDERS

JOE F. CHILDERS & ASSOCIATES
300 LEXINGTON BUILDING

201 WEST SHORT STREET
LEXINGTON, KENTUCKY 40507

HONORABLE JAMES M MILLER

ATTORNEY AT LAW

SULLIVAN, MOUNTIJOY, STAINBACK & MILLER, PSC
100 ST. ANN STREET

P.O. BOX 727

OWENSBORO, KENTUCKY 42302-0727

SHANNON FISK, ESQ.

CHRISTOPHER LEUNG, ESQ.
EARTHJUSTICE

NATURAL RESOURCES DEFENSE COUNCIL
156 WILLIAM STREET, SUITE 800

NEW YORK, NEW YORK 10038



COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

Application of Big Rivers Electric Corporation
for Approval of its 2012 Environmental
Compliance Plan, for Approval of its Amended
Environmental Cost Recovery Surcharge Tariff,
for Certificates of Public Convenience and
Necessity, and for Authority to Establish a
Regulatory Account

Case No. 2012-00063

MOTION OF KENTUCKY INDUSTRIAL UTILITY CUSTOMERS, INC.
TO DEVIATE FROM RULE GOVERNING FILING OF COPIES

Kentucky Industrial Utility Customers, Inc. (“KIUC”), by counsel, petitions the Kentucky Public Service
Commission (“Commission”) to grant KIUC approval, pursuant to 807 KARS5:001, § 14, to deviate from the
requirement that parties file an original and (10) ten complete copies of all data responses and attachments. On
August 8, 2012 KIUC filed a CD which contained the attachments to the e-mails provided in response to BREC’s
Data Request Nos. 24-27. These attachments contain nearly fifteen hundred pages of attachments. For the sake
of economy, KIUC requests that the Commission excuse it from filing the remaining 9 copies required by

Comimission rules.

Respectfully submitted,

Lol

Michael L. Kurtz,iéq.

Kurt J. Boehm, Esq.

BOEHM, KURTZ & LOWRY

36 East Seventh Street, Suite 1510
Cincinnati, Ohio 45202

Ph: (513)421-2255 Fax: (513)421-2764
E-Mail: mkurtz@BKLIawfirm.com
kboehm@BKLlawfirm.com

COUNSEL FOR KENTUCKY INDUSTRIAL UTILITY
CUSTOMERS, INC.
August 20, 2012
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COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF BIG RIVERS ELECTRIC
CORPORATION FOR AN APPROVAL OF ITS
2012 ENVIRONMENTAL COMPLIANCE PLAN,
FOR APPROVAL OF ITS AMENDED
ENVIRONMENTAL COST RECOVERY
SURCHARGE TARIFF, FOR CERTIFICATES OF
PUBLIC CONVENIENCE AND NECESSITY, AND
FOR AUTHORITY TO ESTABLISH A
REGULATORY ACCOUNT

CASE NO.
2012-00063
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ADDITIONAL ATTACHMENTS TO
KIUC’S RESPONSES TO
BIG RIVERS ELECTRIC CORPORATION’S
FIRST REQUEST FOR INFORMATION

QUESTION NOS. 24-27
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NON-DISCLOSURE AGREEMENT

This Non-Disclosure Agreement (“Agreement”) is entered into this 21st day of June 2012, by
and between Hayet Power Systems Consulting (“Hayet”) and Alliance for Cooperative Energy
Services Power Marketing LLC, (“ACES Power Marketing” or “APM”) (each individually
referred to as “Party” and collectively as “Parties™),

RECITALS

WHEREAS, APM provides, inter alia, certain modeling services for Big Rivers Electric
Corporation (“Big Rivers™) through the use of proprietary software licensed to APM by Ventyx;
and

WHEREAS, APM has created a confidential and proprietary database within the licensed
proprietary software which contains information used by APM to prepare certain scenarios for
use in the Captioned Case (defined below); and

WHEREAS, Hayet is the consultant for certain Intervenors in the Captioned Case and such
Intervenors desire that Hayet have access to APM’s confidential and proprietary Database within
the Ventyx licensed proprietary software which contains information used by APM to prepare
certain scenarios for use in the Captioned Case by Big Rivers; and

WHEREAS, APM, pursuant to a request by Big Rivers and pursuant to conditions established by
APM’s license with Ventyx (the owner of the proprietary software), is willing to provide to
Hayet the portion of APM’s confidential and proprietary database that pertains to Big Rivers,
provided that, Hayet agrees to the terms and conditions expressed herein.

NOW WHEREFORE, in consideration of the promises and covenants herein and for good and
valuable consideration, the adequacy and sufficiency of which are hereby acknowledged, the
Parties intending to be legally bound do hereby agree as follows:

Section 1. Definitions.

“Authorized Representative” shall mean a person employed by Hayet who has signed a
Non-Disclosure Certificate pursuant to this Agreement and who is a licensed user of the Ventyx
PaR software under Hayet’s license with Ventyx.

“Captioned Case” shall mean the case currently before the Kentucky Public Service
Commission and captioned as “4PPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR APPROVAL OF ITS 2012 ENVIRONMENTAL COMPLIANCE PLAN, FOR APPROVAL
OF ITS AMENDED ENVIRONMENTAL COST RECOVERY SURCHARGE TARIFF, FOR
CERTIFICATES OF PUBLIC CONVENIENCEAND NECESSITY, AND FOR AUTHORITY TO
ESTABLISH A REGULATORY ACCOUNT, CASE NO. 2012-00063. "



“Database” shall mean the electronic computer file derived from the Ventyx PaR licensed
proprietary software that contains certain Big Rivers model data parameters used by APM in
developing scenarios for Big Rivers and used in support of the Captioned Case.

“Notes of Protected Materials” means memoranda, handwritten notes, or any other form
of information (including electronic information) that copies or discloses Protected Materials.
Notes of Protected Materials are subject to the same restrictions provided in this Agreement for
Protected Materials except as specifically provided otherwise in this Agreement.

“Protected Materials” shall mean the Database and any other materials provided to Hayet
by APM, with such other materials being noted as being confidential by APM, pursuant to the
terms of this Agreement.

Section 2. Use of the Database and Protected Materials. This Agreement shall govern the use of
the Database provided to Hayet by APM. The Database shall be used exclusively by Hayet for
work directly related to the Captioned Case. The Database shall be installed on and accessible
through the computer containing Hayet’s licensed Ventyx software. Protected Materials shall be
made available under the terms of this Agreement to Hayet solely for its use in the Captioned
Case and any appeals from the Captioned Case, and may not be used by Hayet for any
commercial, business, or other purpose whatsoever.

Section 3.  Duration of Use. Protected Materials shall remain available to Hayet until the
sooner of: (a) an order terminating this proceeding becomes no longer subject to judicial review,
or (b) the termination of Hayet’s license with Ventyx. If requested to do so in writing after that
date, Hayet shall, within fifteen days of such request, return the Protected Materials (excluding
Notes of Protected Materials) to APM, or shall destroy the materials, except that copies of
filings, official transcripts and exhibits in this proceeding that contain Protected Materials and
Notes of Protected Materials may be retained, if they are maintained in accordance with this
Agreement. Within such time period, Hayet, if requested to do so, shall also submit to APM an
affidavit stating that, to the best of its knowledge, all Protected Materials and all Notes of
Protected Materials have been returned or have been destroyed or will be maintained in
accordance with this Agreement. To the extent Protected Materials are not returned or
destroyed, they shall remain subject to this Agreement.

Section 4. Non-Disclosure Certificate. Hayet shall execute a Non-Disclosure Certificate in
the form of the attached Exhibit A certifying its understanding and agreement with the terms of
this Agreement. A copy of each Non-Disclosure Certificate shall be provided to APM prior to
disclosure of any Protected Materials to Hayet.

Section 5.  Protection of Materials. All Protected Materials shall be maintained by Hayet in a
secure place. Access to those materials shall be limited to Hayet. Protected Materials shall be
treated as confidential by Hayet. Protected Materials shall not be used except as necessary for the
conduct of this proceeding, nor shall they be disclosed in any manner to any person except as
outlined in Section 6 of this Agreement. Hayet may make notes of Protected Materials, which
shall be treated as Notes of Protected Materials if thev disclose the contents of Protected
Materials. Hayet may use this information for purposes of this proceeding, and may not use

3]



information contained in any Protected Materials obtained through this proceeding to give Hayet
or any competitor or potential competitor of APM a commercial advantage or otherwise
economically disadvantage APM based on disclosure of the Protected Materials outside of this
proceeding.

In the event, APM inadvertently provides confidential information unrelated to the
Captioned Case, or otherwise fails to designate materials other than the Database as Protected
Materials at the time they are provided to Hayet, APM shall notify Hayet promptly upon
discovery of the inadvertent disclosure. Hayet agrees that from the time forward that Hayet has
been notified that such materials are deemed confidential, Hayet shall maintain the
confidentiality or protection afforded the information, and agrees to: (a) immediately return the
privileged information; and (b) to protect the confidential materials as Protected Materials, and to
not use any information derived from such inadvertent disclosure in a manner inconsistent with
the preservation of the confidential nature of the materials.

Section 6.  Disclosure. Only Authorized Representatives shall have access to the Database.
In the event that Hayet ceases to be engaged in the Captioned Case, access to Protected Materials
by Hayet shall be terminated. Even if no longer engaged in this Captioned Case, Hayet shall
continue to be bound by the provisions of this Agreement and the Non-Disclosure Certificate.
No other disclosure of the Database shall be permitted. The Parties agree that the output of
modeling analyses that may be conducted using the information contained in the Database as
well as input assumptions entered into the Database for purposes of modeling analyses will be
treated as confidential among any parties who have signed the Confidentiality Agreement in the
Captioned Case and are not prohibited from disclosure under this Agreement. Hayet shall take all
reasonable precautions necessary to assure that Protected Materials are not distributed to
unauthorized persons.

Section 7. Nature of Information. Hayet hereby accepts the representations of APM that the
Database is of a special, unique, unusual, extraordinary, and/or intellectual character and that the
Parties further accept that the Database is an APM trade secret that is not available to the public,
and that, if disclosed, would subject APM to 1isk of competitive disadvantage or other business
injury. APM may be irreparably injured by disclosure of the Database. APM and Hayet
acknowledge and agree that money damages would not be a sufficient remedy for any breach of
this Agreement, and that in addition to all other remedies, a Party shall be entitled to specific
performance and injunctive or other equitable relief as a remedy for any such breach, and the
Parties agree to waive any requirement for the securing or posting of any bond in connection
with such remedy.

Section 8. Survival of Obligations. The obligations and commitments established by this
Agreement shall remain in full force and effect for a period of two (2) years from the conclusion
of any right to appeal the proceedings in the Captioned Case.

Section 9. Governing Law. The validity and interpretation of this Agreement and the legal
relations of the Parties to it shall be governed by the laws of the State of Indiana. In the event
that a court of competent jurisdiction determines that any portion of this Agreement is
unreasonable because of its term or scope, or for any other reason, the Parties agree that such




court may reform such provision so that it is reasonable under the circumstances and that such
provision, as reformed, shall be enforceable. The Parties further agree that service of any
process, summons, notice or document by U.S. certified or registered mail to the Parties’
respective executive offices will be effective service of process for any actiom, suit, or
proceeding brought in any such coust,

Section 10.  Miscellaneous Provisions.

(a) Neither party shall assign this Agreement without the prior written approval of the
other party. Nothing in this Agreement, express or implied, is intended or shall be construed to
confer upon any person or entity other than the parties hereto any right, remedy or claim under or
by reason of this Agreement.

(b)  This Agreement sets forth the entire agreement between the parties as to the
subject maiter of this Agreement and supersedes all prior agreements, commitments,
representations, writings and discussions between them, whether written or oral, with respect to
the subject matter hereof. Except as otherwise expressly provided in this Agreement, this
Agreement may not be amended or terminated except in writing and signed by a duly authorized
representative of the Party to be bound thereby.

(c) If any provision of this Agreement or its application to any person or
circumstance is adjudged invalid or unenforceable by any court of competent jurisdiction, then
the remainder of this Agreement or the application of such provision to other persons or
circumstances shall not be affected thereby.

(d)  No delay or failure to exercise any right under this Agreement shall operate as a
continuing or permanent waiver of such right or preclude the further exercise of that right or any
other right. This Agreement shall be binding on the parties and their successors, heirs, affiliates,
and assigns. This Agreement may be executed in any number of counterparts, and each such
couanterpart shall be deemed an original instrument.

IN WITNESS WHEREOF, the parties have caused this Agreement to be executed and
delivered by their respective duly authorized officers as of the date first written above.

ALLIANCE FOR COOPERATIVE HAYET POWER SYSTEMS
ENERGY SERVICES POWER CONSULTING
MARKETING LLC

By: ’%gﬁpuﬁ/ \ By: 7%«/&44 //W%/
Name: /ot /) 5t ’/ Y Name: /) 4 / 2 /7/6? L/ € 7£

Tige: = 1 % CUC Title: ey JP@'ZL
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COMMONWEALTH OF KENTUCKY .
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of: )
)
Application of Big Rivers Electric Cooperative for Approval of)
its 2012 Environmental Compliance Plan, Approval of its ) CASE NO. 2012-00063
Amended Enviropmental Cost Recovery Surcharge Tariffs, )
and for the Certificates of Public Convenience and Necessity, )
and the Authority to Establish a Regulatory Account )

AFFIDAVIT OF DR. WILLIAM STEINHURST FOR DIRECT TESTIMONY

(PUBLIC VERSION)
State of )
Vermont )
)

Dr, William Steinhurst, being first duly sworn, states the following: The prepared Direct
Testimony (Public Version) and associated exhibits filed on Monday, July 23, 2012 constitute
the direct testimony of Affiant in the above-styled cases. Affiant states that he would give the
answers set forth in the Direct Testimony, Public Version, if asked the questions propounded
therein. Affiant further states that, to the best of his knowledge, his statements made are true and

B Wl on Prudiz

Dr. Wllham Steinhurst

SUBSCRIBED AND SWORN to before me ﬂusL day of )\u 2012.
] /HD > ‘:_“-".";'_1 r

My Commission Expires; BEFIARY pum‘gg m.;, ; - ,‘ :

oo X402 TOLILYD 8897 €77 708 Yvd §§'€T TI0Z/81/LO



Commonwealth of Kentucky

Before the Public Service Commission

In the Matter of:

APPLICATION OF BIG RIVERS ELECTRIC )
CORPORATION FOR APPROVAL OFITS )
2012 ENVIRONMENTAL COMPLIANCE )
PLAN, FOR APPROVAL OF ITS ) Case No. 2012-00063
AMENDED ENVIRONMENTAL COST )

RECOVERY SURCHARGE TARIFF, FOR )

CERTIFICATES OF PUBLIC )

CONVIENENCE AND NECESSITY, AND )

FOR AUTHORITY TO ESTABLISH A )
REGULATORY ACCOUNT. )

Direct Testimony of
William Steinhurst

On Behalf of

Sierra Club

Public Version

July 23, 2012
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1. INTRODUCTION AND QUALIFICATIONS

>

>

Direct Testimony of William Steinhurst

Please state your name, business address, and position.

My name is William Steinhurst, and I am a Senior Consultant with Synapse
Energy Economics (Synapse). My business address is 32 Main Street, #394,
Montpelier, Vermont 05602.

Please describe Synapse Energy Economics.

Synapse Energy Economics is a research and consulting firm specializing in
energy and environmental issues, including electric generation, transmission and
distribution system reliability, ratemaking and rate design, electric industry
restructuring and market power, electricity market prices, stranded costs,

efficiency, renewable energy, environmental quality, and nuclear power.

Synapse’s clients include state consumer advocates, public utilities commission
staff, attorneys general, environmental organizations, federal government and

utilities.

Please summarize your work experience and educational background.

I have over thirty years of experience in utility regulation and energy policy,
including work on renewable portfolio standards and portfolio management
practices for default service providers and regulated utilities, green marketing,

distributed resource issues, economic impact studies, and rate design. Prior to

joining Synapse, I served as Planning Econometrician and Director for Regulated

Utility Planning at the Vermont Department of Public Service, the State’s Public
Advocate and energy policy agency. I have provided consulting services for
various clients, including the Connecticut Office of Consumer Counsel, the
Illinois Citizens Utility Board, California Division of Ratepayer Advocates, the
D.C. and Maryland Offices of the Public Advocate, Delaware Public Utilities
Commission, Regulatory Assistance Project, National Association of Regulatory
Utility Commissioners (NARUC), National Regulatory Research Institute
(NRRI), American Association of Retired Persons (AARP), The Utility Reform

Page 1
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Network (TURN), Union of Concerned Scientists, Northern Forest Council, Nova
Scotia Utility and Review Board, U.S. Environmental Protection Agency (EPA),
Conservation Law Foundation, Sierra Club, Southern Alliance for Clean Energy,
Oklahoma Sustainability Network, Natural Resource Defense Council (NRDC),
Illinois Energy Office, Massachusetts Executive Office of Energy Resources,

James River Corporation, and Newfoundland Department of Natural Resources.

I hold a B.A. in Physics from Wesleyan University and an M.S. in Statistics and

Ph.D. in Mechanical Engineering from the University of Vermont.

I have testified as an expert witness in over 30 cases on topics including utility
rates and ratemaking policy, prudence reviews, integrated resource planning,
demand side management policy and program design, utility financings,
regulatory enforcement, green marketing, power purchases, statistical analysis,
and decision analysis. | have been a frequent witness in legislative hearings, and
represented the State of Vermont, the Delaware Public Utilities Commission
Staff, and several other groups in numerous collaborative settlement processes

addressing energy efficiency, resource planning and distributed resources.

I was the lead author or co-author of Vermont’s long-term energy plans for 1983,
1988, and 1991, as well as the 1998 report Fueling Vermont’s Future:
Comprehensive Energy Plan and Greenhouse Gas Action Plan, and also
Synapse’s study Portfolio Management: How to Procure Electricity Resources to
Provide Reliable, Low-Cost, and Efficient Electricity Services to All Retail
Customers. In 2008, I was commissioned by the National Regulatory Research
Institute (NRRI) to write Electricity at a Glance, a primer on the industry for new
public utility commissioners, which included coverage of energy efficiency

programs. In 2011, NRRI commissioned a second edition of that work.

A copy of my current resume is attached as Exhibit WS-1.

On whose behalf are you testifying in this case?

I am testifying on behalf of Sierra Club.

Direct Testimony of William Steinhurst Page 2
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Have you testified previously before the Kentucky Public Service
Commission?

No, I have not. However, 1 did prepare prefiled testimony in Kentucky PSC Cases
No. 2011-00161 and No. 2011-00162, which were settled.

What is the purpose of your testimony?

Big Rivers Electric Corporation (“BREC” or the “Company”) has requested that
the Commission issue Certificates of Public Convenience and Necessity
(“CPCN™) for certain environmental upgrades at its coal fired power plants. See
Berry prefiled direct at 39 and BREC Exhibit Berry-2. I will refer to those
projects as the Environmental Retrofits. The purpose of my testimony is to
provide an opinion, based on Synapse’s analysis of the Environmental Retrofits
and BREC’s studies in support of its Application for the CPCNs, as to whether
the proposed Environmental Retrofits are reasonable and cost-effective for
complying with the environmental requirements the Company faces and
providing least-cost service. Witness Wilson’s accompanying testimony reviews
the regulatory requirements and the Company’s economic justifications for the
Environmental Retrofits. For that purpose, she reviews the current and expected
running costs of the Company’s coal-fired units, and compares these costs to
different alternatives. My testimony discusses the resource options BREC
evaluated, the range of future scenarios it used to evaluate those resource options,
its projection of revenue requirements for each resource option under those future
scenarios and its conclusions regarding the merits of its proposed CPCN based

upon its projections and analyses.

2. FINDINGS AND OVERVIEW OF TESTIMONY

Q

A

Direct Testimony of William Steinhurst

In your opinion, do the facts and evidence presented in this case support the
Company’s request for a CPCN for the proposed environmental upgrades?

No. The Company has not demonstrated that its proposed CPCN is reasonable
and cost-effective for complying with the environmental requirements the

Company is facing. That conclusion is based upon the results of our review
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which indicates that the Company has not evaluated the full range of resource
options available to it, that its projections of revenue requirements for the
resource options it did evaluate are not correct, that its evaluation of future
scenarios does not include a reasonable projection of carbon prices and that its
risk analysis is subjective and flawed As set out in the testimony of witness
Wilson, the Company’s economic justification for these environmental retrofits
did not consider a full range of alternative compliance options and contained
several flaws that bias its analysis in favor of installation of emission control
retrofit projects. When a number of those errors are corrected, the results show

that alternatives to the Environmental Retrofits are less costly and less risky.

What is your understanding of the standard for issuance of a CPCN in
Kentucky?

My understanding is that, before the Commission can grant such a certificate for a
facility, it must determine that there is both a need for the facility and that
construction of the new system or facility will not result in duplication. This
standard requires more than just a showing that there is a need for new generation,
as the statutory mandate to avoid “wasteful duplication” logically means that the
new system or facility should not represent an excessive investment. Commission
decision-making is guided by the overau requirement that utility rates are “fair,
just, and reasonable.” KRS § 278.030(1); KRS § 278.040. As a policy matter, I
view these requirements as equating to the need for a showing that resources are
the least-cost means of providing utility service since a resource plan that is not

least cost cannot result in just and reasonable rates.

3. EXPECTATION FOR SOUND UTILITY PLANNING

Q

HOW DOES BREC’s DECISION MAKING PROCESS COMPARE WITH
THE PROCESS A COMPANY WOULD FOLLOW TO INFORM A
REASONABLE DECISION?

BREC is conducting a business affected with the public interest. It should plan for
the provision of utility service in a manner designed and implemented to provide

adequate and reliable service consistent with public policy and in a manner

Direct Testimony of William Steinhurst Page 4
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designed to minimize long-term cost of service to customers while managing risk

to customers in a reasonable way. I have discussed this approach at length

elsewhere. (See, for example, Portfolio Management.: Tools and Practices for

Regulators, 9/29/2006, attached as Exhibit WS-2.) BREC’s planning in regard to

the subject matter of this proceeding should be held to that same standard: an

assessment of all of its options for meeting customer needs and conducted in a

manner that considers all of its options on a level playing field. Specifically,

BREC should have done the following:

1.

Identify All Currently Known Regulatory Requirements and Identify
Emerging and Reasonably Likely Future Regulatory Requirements

Identify and Evaluate All Alternatives for Compliance and Alternatives to

Compliance

Perform Correct Life-Cycle Economic Analyses, Including Sensitivity Cases

and other Risk Analysis of All the Alternatives
Make a Decision Based on the Aforementioned Information
Re-Evaluate the Decision as Significant Milestones Are Reached

Balance Cost/Risk In Implementation Method

. Actively Manage the Implementation To Assure Budget, Schedule and

Performance Compliance

Unfortunately, BREC has failed in at least the first four of those requirements as

explained below.

4, DESCRIPTION OF WAYS IN WHICH BREC PLANNING IS LACKING

Q

Direct Testimony of William Steinhurst

Was BREC’s planning and economic analysis for its Environmental Retrofits
correct? Was it consistent with least cost planning principles and good utility
management?

BREC’s planning and economic analysis for its Environmental Retrofits was not

correct, nor was it consistent with least cost planning principles and good utility
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management. Sierra Club witness Wilson summarizes the errors she identified as

follows:

e The load forecast, which does not include the effects of demand side

management (DSM);
¢ The input natural gas price forecast from the PACE Global modeling;

e The use of a carbon dioxide (CO,) emissions price to determine the energy
market prices in the PACE Global modeling, but leaving it out of the
ACES production cost modeling and the dispatch of generating units;

e The resulting output energy prices from the PACE Global modeling/ Use

of inflated market prices;

e The assumption that capacity, heat rates, forced outages and availability

factors stay constant over time; and

e The use of both real and nominal dollars in calculations of net present

value revenue requirement (NPVRR) in the BREC financial modeling.

Witness Wilson also describes BREC’s failure to model all controls, failure to model
units individually, and failure to compare to alternatives. Sensitivity analyses were
extremely limited and did not cover the range of important input uncertainties. None
of these practices is consistent with correct implementation of least-cost planning
principles or with good utility management. I will discuss the utility planning

implications of BREC’s errors below.

a. Piecemeal Approach to Pending and Emerging Regulations

Q Does correct least-cost planning require treating emerging and reasonably
expected regulatory requirements in a particular manner?

A Yes. Investments necessary to meet emerging and reasonably expected regulatory

requirements must be considered as part of the forward going costs of any plant,
just as with the investments necessary to meet currently known requirements.

Unfortunately, BREC erred in at least two ways on this point by including in its

Direct Testimony of William Steinhurst Page 6
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economic modeling the costs of select control technologies rather than the entire

suite of controls likely or reasonably expected for future compliance.

First, BREC chose to treat some emerging and reasonably expected regulatory
requirements as “speculative” and ignored the risk of forward going costs for
meeting those requirements. For example, BREC witness Berry states “potential
NAAQS [national ambient air quality standards] reductions are not expected to be
published until 2016 with compliance possibly due in 2018. At this time,
anticipated NAAQS reductions are merely speculative and will be addressed in
future environmental compliance plans.” He also takes a similar position
regarding “EPA-proposed regulations under §316(b) of the Clean Water Act -
Waste Water Intake Impingement Mortality & Entrainment, Waste Water
Discharge, and Coal Combustion Residuals (CCR).” Berry prefiled direct at 27-
29.

Second, BREC failed to treat the alternatives on a level playing field with respect
to potential carbon emission costs. BREC burdened market alternatives (mainly
natural gas energy purchases) with carbon costs, but failed to similarly burden the
forward going costs of the coal plants it proposes for Environmental Retrofits.

This is a fundamental error in least cost planning.

This piecemeal and biased analysis is inconsistent with the principles of least cost

planning and the requirements for a CPCN.

b. Creation of a Bias in Favor of Additional, Future Environmental
Retrofits

Does BREC’s failure to comprehensively plan for least-cost solutions to its
regulatory requirements create any other concerns?

Yes. Once the proposed Environmental Retrofits are made, their costs are sunk
and not avoidable. Then, any incremental costs imposed by other regulations,
such as emerging and reasonably expected regulations, would be evaluated on
their incremental economics. However, from today’s point of view that distorts

the true economics of decisions about the proposed Environmental Retrofits vs.

Direct Testimony of William Steinhurst Page 7
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the alternatives. Again, a piecemeal approach to economic evaluations distorts the
economic analysis of alternatives. While some emerging and reasonably expected
regulations are in flux and costs may be uncertain, totally ignoring those potential

costs biases the analysis in favor of the proposed Environmental Retrofits.

As a general matter, how should BREC approach planning for
environmental regulation?

Under EPA’s multi-faceted approach, plant owners can and should
comprehensively plan for compliance. While BREC retained Sargent and Lundy
to perform the initial steps in a comprehensive plan for compliance, BREC failed
to follow through. As an example of this lack of follow through, BREC modeled
only the emission control retrofits for Cross State Air Pollution Rule (CSAPR)
and Mercury Air Toxics Standard (MATS) and, then only a subset of the controls
recommended by Sargent & Lundy to comply with these rules. Also of
importance, BREC did not consider forward going costs for compliance with
NAAQS revisions, the CCR rule, the Water Intake (316(b)) rule, and new effluent
limits despite its expectation that those regulations will drive further capital
expenditures. Berry direct prefiled at 27 ff.; DePriest direct prefiled at 10. BREC
stated it did not consider costs for compliance with NAAQS revisions simply
because they would not need to comply immediately. Berry, loc. cit. This position
of BREC’s in the face of Sargent & Lundy’s caution that “In order to achieve
compliance with potential NAAQS emission reductions, BMC would need to alter
their compliance strategy,” is not sound utility planning. S&L report at 6-4.
BREC implicitly admits it should use a 20-year planning horizon, but fails to
consider reasonably foreseeable costs for future environmental controls during
that period. Such shortsighted analysis stacks the deck in favor of the proposed
Environmental Retrofits because it only looks at subset of costs needed to go
down that road. As a result, its 2012 Environmental Plan fails to deliver a least
cost solution to meeting customer needs. Failure to consider all options in a
cohesive fashion makes it impossible for the Commission to find that retrofits are

least cost.

Direct Testimony of William Steinhurst Page §
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c¢. Errors

Q Did any of the other errors BREC made in its economic analysis of

compliance options materially affect the outcome of its analysis?

A Yes. Among the material errors BREC made were

e Using a natural gas price forecast that is out of date and higher than current

forecasts,

e Using a CO; emissions price in the determination of market energy prices, but

not in unit running costs, and

e Exclusion of ongoing operating and maintenance (O&M) costs at each of the

coal units.
Others are listed above and in the prefiled direct testimony of witness Wilson.

I am also concerned about the limited sensitivity analyses. In response to
discovery request KIUC 2-5, Big Rivers states that it relied on a single estimate of
fuel costs, market prices, allowance prices, etc., as support for its application to

the Commission.

Q. Please explain why Big Rivers used a forward energy
price forecast from both Pace Global (“Pace”) and APM in the
cases studied.

A. Pace’s analysis was developed to incorporate a wide
range of market uncertainties on key drivers such as fuel prices,
electric load growth, carbon compliance costs, and power market
prices. This approach provided the context under which Pace
developed a reference case hourly price projection for use in
further production cost models.

The fact that many variations of input assumptions were used to generate one or
more of the reference case input assumptions does not immunize that reference
case, itself, from uncertainty. Failure to present sensitivity cases showing whether
the proposed Environmental Retrofits are appropriately robust is not good utility
practice and should lead to the Commission not to put much weight on it the

Application as evidence for the retrofits.

Direct Testimony of William Steinhurst Page 9
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d. Failure to Model Retrofits Against Relevant Alternative Options

Q Did BREC compare the proposed Environmental Retrofits to a full array of
alternatives?

A No, it did not. BREC’s cost effectiveness evaluation considered three cases: a
Build Case (in which it installed all the Environmental Retrofits); a Partial Build
Case (in which it installed all but one of those retrofits) and a Buy Case (in which
it installed only MATS retrofits). Hite direct at 6. One of those cases considered
market purchases, but only as an alternative to some of the controls, not as an
alternative to continued operation of one or more of the coal generating units.
Other alternatives, such as new natural gas plant, gas conversions, retirements,
purchased power agreements for excess capacity, energy efficiency programs and

renewable resources were not modeled.

To illustrate the importance of this omission, Synapse compared the Build Case to
one of those alternatives—a new natural gas combined cycle (NGCC) unit first
using BREC’s input assumptions and then using several combinations of more
appropriate assumptions. Witness Wilson explains that process and those
combinations of assumptions in her prefiled testimony. Those scenarios show
that, with reasonable input assumptions and correcting several errors made by
BREC in its analyses, replacement of BREC’s coal units with natural gas
combined-cycle replacement options is more economical on an NPVRR basis
than the proposed Environmental Retrofits by between 12 and 20 per cent,

depending on the unit, for a fleet-wide savings in excess of one billion dollars
NPVRR.

Q Would not reliance on natural gas generation entail some price uncertainty?

>

Yes, as with many other options, reliance on natural gas as a fuel entails some
price volatile over short and mid-term, perhaps somewhat more so than coal.
However, natural gas is not necessarily the only alternative that could be included
in a diversified portfolio for BREC that should include increased levels of DSM

and renewable resources such as wind. Further, those price fluctuations can be

Direct Testimony of William Steinhurst Page 10
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hedged over the short- to mid-term, and the coal retrofit case brings its own suite
of risks including excess capacity, cost overruns (discussed below), aging plant
considerations, future carbon regulation, and more. Furthermore, a resource
portfolio so dominated by one technology and one fuel as BREC’s is quite brittle
compared to a diverse portfolio of multiple fuels, market purchases, energy

efficiency, load management and renewables.

You mentioned energy efficiency resources as one alternative not considered
by BREC. Please explain further.

On page 29 of his prefiled direct, witness Berry states that “the magnitude of

potential savings from DSM and energy efficiency is insufficient to materially

assist Big Rivers in complying with CSAPR and MATS.”

Are you surprised by that conclusion and do you agree with it?

I do not agree with that conclusion, but am not surprised that BREC would reach
it, as the DSM programs being implemented by BREC are nowhere near what is
readily achievable by a utility.

BREC’s assertion is merely conclusory and fails to consider the possibility that
DSM and energy efficiency could make a difference to the economics of even one
of BREC’s many coal units. It is also contrary to the experience of national
leaders in energy efficiency who have found it possible to achieve savings in
excess of 1% of retail sales per year consistently for a decade or more. However, I
am not surprised that BREC should reach such a conclusion, based on its
approach to DSM evidenced in its 2010 IRP. For example, on page 7-14 of that
IRP, BREC states that, Big Rivers and its three distribution member cooperatives
currently primarily provide education about energy efficiency, with the exception
being distribution of CFL lighting at no cost to members.” In my thirty-some
years of experience with the design of DSM programs, I have not seen any utility

that took such a stance succeed in achieving substantial savings.

Further, In Section 8 of that IRP, BREC presents the projected savings of it future

DSM programs, and those savings amount to approximately 0.01% of annual non-

Direct Testimony of William Steinhurst Page 11
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smelter sales each year. This is barely a token amount, representing a tiny fraction
of the sustained annual savings rate achievable by a vigorous utility DSM
program.’ Such a vigorous program can also be ramped up by committed utility
managers within about three years, especially now that effective program designs

are well understood.

All in all, it is clear that BREC has not considered DSM and energy efficiency
seriously and that, if it had, it would have found that energy efficiency resources
would have made a difference in its ability to retire existing units and rely on
other resources. It is important to note that sustained savings in energy sales of
1% per year from DSM programs would result in a load reduction in excess of
10% after a decade. This is certainly an amount that can make a difference in the

resource needs of BREC and its customers.

e. All or Nothing Alternatives

You mentioned that DSM resources might well have made a difference in the
economics of at least some of BREC’s units. Please explain further the
modeling of individual units.

As witness Wilson explains in her prefiled direct, BREC’s Build Case resource
scenario analyzed all its coal units as retrofitted. BREC did not analyze the
opportunities to retrofit some units and retire others in favor of alternatives. I am

concerned that this distorts the outcome, especially in the Smelter sensitivities. If

BREC had done its analysis on a unit-by-unit basis, it is likely that DSM could

have offset the need to retrofit or replace some units. This is especially

problematic given the Smelter sensitivities. In particular, BREC’s assertion that

! For example, in 2007, states had utility and public benefit programs that saved electric energy at a rate in

excess of 0.5% of retail sales (total retail sales, not excluding large industrial sales as in the above

Kentucky example) included Vermont, Connecticut, California, Massachusetts, Minnesota, Washington,
Oregon, Rhode Island and Iowa. Dan York, Patti Witte, Seth Nowak and Marty Kushler, Three Decades
and Counting: A Historical Review and Current Assessment of Electric Utility Energy Efficiency Activity in

the States, June 27, 2012, ACEEE Research Report U123, available at http://aceee.org/research-
report/ul23.

Direct Testimony of William Steinhurst
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Direct Testimony of William Steinhurst

the Smelter sensitivity showed no change in the least cost strategy should be

given no weight due to this analytical defect.

Did BREC consider any coal plant retirements or natural gas conversions
(aside from the Reid plant) in its economic analysis? If not, why not?

Apparently, BREC did not consider any coal plant retirements in its economic

analysis. It justified this in the following way in its Response to KIUC 1-26:
Because of the significant number of generating units involved and the
significant unamortized plant balance of the coal units that are being
upgraded, retirement of the coal plants or converting them to natural gas
would result in the need to recover, through rates, the Unamortized plant
balances of the coal plants in addition to any costs of converting the plants
to natural gas. Big Rivers believed that this cost could be avoided by
pursuing upgrades that would control emissions and comply with EPA
regulations for an average cost of about $169 per kW compared to an
overnight installed cost of $626 per kW for an advanced combustion
turbine and $917 per kW for a new combined cycle unit (Assumptions to
the Annual Energy Outlook for 2011, DOE EIA, p. 97; see attached).
These differences were so large that Big Rivers did not consider it

necessary to evaluate the option of retiring coal plants or converting them
to natural gas.

Is that justification sound?

No, it is not. In fact, BREC’s excuse 1s economic nonsense.

I do not necessarily agree that, in the event of a coal unit retirement, the
unamortized values would be recoverable in rates under traditional ratemaking.
However, from a least cost planning point of view it is irrelevant whether the
unamortized costs of those plants are recoverable in rates. That is because,
whether or not those costs would be recoverable from BREC’s ratepayers, they
could not “be avoided by pursuing upgrades that would control emissions and
comply with EPA regulations.” Rather, those costs are sunk and are completely
unaffected by any decision regarding the proposed Environmental Retrofits. This
fundamental error is compounded by erroneously comparing capital resources on
the basis of their overnight installed cost rather than a full life-cycle revenue

requirement.
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The following example should clarify this point. Assume for the sake of argument
that (1) the unamortized cost of BREC’s coal plants at this time including the
present value of any carrying charges (TIER, etc.) is $1 Billion, (2) the life cycle
cost of retrofitting and operating those plants is $7.4 Billion, (3) the life cycle cost
of retiring those plants and replacing them with NGCC plants is $6.2 Billion, and

(4) nothing else in BREC’s cost of service will change between those two

strategies. Then the cost of service difference (NPVRR) will be:

Strategy Build Case (Install Alternative Case Difference
proposed (retire existing
Environmental plants and replace
Retrofits) with NGCC)
Amortization of $1 Billion $1 Billion $0
existing rate base
and carrying costs
Capital and $7.4 Billion $6.2 Billion $1.2 Billion
operating costs of
strategy
Total $8.4 Billion $7.2 Billion $1.2 Billion

Clearly, even if we grant BREC the benefit of the doubt on whether the existing rate

base would, in fact, be recoverable from customers under the Alternative Case, the

amount of that existing rate base cancels out and makes no difference in which

strategy is least cost.

5. OTHER CONCERNS WITH THE PROPOSED ENVIRONMENTAL RETROFITS

Q In considering the cost-effectiveness of BREC’s plan, can the Commission be
confident that the cost estimates presented for the Environmental Retrofits

will not increase?

A Not necessarily. First of all, there is the concern already discussed above that the

costs presented do not include all of the environmental upgrade costs that BREC

would need to enable its plants to continue operating, even with the proposed

Environmental Retrofits. Second, as has already been discussed, BREC has not

included a specific estimate of owner’s costs for the proposed Environmental

Retrofits and has not accounted for future capital additions that will be needed to

Direct Testimony of William Steinhurst
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keep the plants running. In addition, there is reason to expect the final costs of
such retrofits would exceed the estimates typically offered by utilities at this stage
of development. A recent example is the case of AEP’s Big Sandy retrofit
proposal where there was an increase of about 130% in estimated costs from the
base engineering, procurement and construction (EPC) cost to total company cost
(from $409 million before escalation and contingency to $940 million after
“associated” costs, the cost of landfill modifications required to accept flue gas
desulfurization waste, a 20% contingency, American Electric Power owner costs,
and allowance for funds used during construction (AFUDC)). I understood that
the BREC cost estimate does include contingency and escalation, but describe this

recent experience as an illustration of what may happen to initial estimates.

I would also observe that Sargent and Lundy characterizes its capital cost

estimates as follows in Sec. 5.1.1 of its report included in the BREC Application:

The capital costs do not include; sales taxes, property taxes, license
fees and royalties, owner costs, or AFUDC (Allowance for Funds
Used During Construction). The costs are based on a minimal-
contracts lump-sum project approach. The total installed costs are
factored from recent projects and quotes obtained by S&L. No
specific quotes or engineering was completed for any of the
projected upgrades for the BREC units. The costs provided herein
reflect an approximate accuracy of +/-20% and are not indicative
of costs that may be negotiated in the current marketplace. These
costs should not be used for detailed budgeting or solicitation of
pollution control bonds.

(I have mentioned owner’s costs above.) This suggests some considerable
uncertainty. There is some reason to believe that capital costs for such equipment
may increase over the next few years due to greater demand. I also note that a
20% margin is greater than the margin by which the proposed Environmental
Retrofit life cycle costs exceed NGCC life cycle costs, even in the scenarios that
assume BREC’s input assumptions. (See Wilson Table 1.). Further, in response to
SC 2-4, BREC failed to provide the requested information on cost overruns of

prior major capital projects.
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6. CONCLUSIONS AND RECOMMENDATIONS

Q.

A

Please summarize the major conclusions and recommendation from your
review of the Company’s request.

My first conclusion is that the Company has not demonstrated that its proposed
CPCN for Big Rivers is reasonable and cost-effective for complying with the
environmental requirements the Company is facing. That conclusion is based
upon the results of our review, which indicates that the Company has not
evaluated the full range of resource options available to it, that its projections of
revenue requirements for the resource options it did evaluate are not correct, that
its evaluation of future scenarios does not include a reasonable projection of
carbon prices and that its risk analysis is flawed. My second, related, conclusion is
that allowing BREC to recover the costs of installing environmental control
equipment on Big Rivers from ratepayers will not result in just and reasonable

rates.

Based upon those conclusions my recommendation is that the Commission not

approve the Company’s request for a CPCN for Big Rivers.

Does this complete your Direct Testimony?

Yes.

Direct Testimony of William Steinhurst Page 16
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William Steinhurst

Senior Consultant
Synapse Energy Economics
32 Main St., #394, Montpelier VT 05602
(802) 223-2417
wsteinhurst@synapse-energy.com
WWw.Synapse-energy.com

Synapse Main Office: 485 Massachusetts Ave, Suite 2, Cambridge MA 02139
(617) 661-3248 e fax: (617) 661-0599

PROFESSIONAL EXPERIENCE

Synapse Energy Economics Inc., Cambridge, MA.

Senior Consultant, July 2003 to Present

Consulting services to state and provincial energy regulators and public advocates, state provincial and national energy
departments, and non-governmental organizations on regulatory policy, power supply procurement, electric industry
restructuring, portfolic management, rate setting and rate design, economic impacts of efficiency and renewable generation
programs, and other utility and energy topics. Expert witness services and litigation advice. Co-authored reports, journal
articles and conference presentations on portfolio management, energy efficiency programs, and electric reliability.

Vermont Department of Public Service, Montpelier, VT.

Director for Regulated Utility Planning, 1986-2003

Preparation of long range policy plans in the areas of electric utilities, energy and telecommunications, including oversight of
research, modeling, public input processes, policy analysis and writing. Development of policy positions and drafting of
legislation and rules concerning utility resource planning, power supply acquisition, generation and transmission permitting,
environmental costing, energy efficiency and alternative generation, utility restructuring and retail choice, distributed utility
planning, rate setting and rate design, mergers, financing and acquisitions, decision analysis, power contract restructuring,
Qualifying Facility contracts and permits, net metering, and other critical regulatory issues. Extensive expert testimony on
those matters, as well as utility bankruptcy, prudence reviews, and critical utility policy matters. Extensive legislative
testimony.

Planning Econometrician, 19811986

Energy demand forecasting, economic and demographic projections, economic and policy impact analysis, avoided cost
estimates, and other quantitative analysis for utility and energy policy making. Development of State's basic policies regarding
least cost planning and resource selection, including methods for evaluation of and program design for generation,
transmission and demand-side options. Implementation of utility energy efficiency program requirements.

Vermont Agency of Human Services, Montpelier, VT.
Director of Planning, 1979-1981

Vermont Department of Social and Rehabilitation Services, Waterbury, VT.
Director of Planning and Evaluation, 1977-1979
Acting Deputy Commissioner, 1977

Vermont Department of Corrections, Montpelier, VT,
Director of Planning and Research, 19741977
Chief of Research and Statistics, 1973-1974

Pre-2004 Energy Consulting

Winois Energy Office, 1986,

Massachusetts Executive Office of Energy Resources, 1986,
Northern Technology, Inc., Gorham, NH, 1983-1985.
James River Corporation, Green Bay, W1, 1985.
Newfoundland Department of Natural Resources, 1995

Teaching

University of Vermont, Burlington, Vt., 1977 to 1989
Adelphi University, Garden City, N.Y., 1980 to 1988
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University of N. H., Complex Systems Ctr,, Grad. Studies Comm., 1992-1994
Institute of International Education, Least Cost Planning Seminar, 1999
Community College of Vermont, 2002-2004

Miscellaneous

National Science Foundation Undergraduate Research Grant, 1965.

Wes!eyan University Astronomy Prize, 1967.

Association for Criminal Justice Research (Northeast/Canada), Director, 1973 to 1981,
Secretary/Treas., 1973 to 1980.

University of Vermont Graduate Award in Statistics, May, 1980.

Contributing Editor, Current Index to Statistics, 1976-1985.

Chair, Session on Energy Economics, New England Business and Economics Association
Annual Meeting, 1983,

Member, Intl. System Dynamics Soc,, Tau Beta Pi.

Northeast International Committee on Energy, New England Governors' Conference/Eastern Canadian Premieres, various
periods, 1986 to 2003

Director, Vermont Girl Scout Council, 1989-1991, 2000-2008; Secy., 1991-1997
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1. Introduction and Summary

1.1. Background and Purpose

Ensuring that reliable retail electric service is being provided at reasonable rates is more
challenging than ever.

The providers of the generation component of that retail service, regardless of the
presence or absence of retail competition, face a host of major uncertainties. These
include high and volatile natural gas prices, uncertain wholesale power prices,
uncertainty regarding the feasibility and economics of new generation capacity, and a
wide range of possible environmental regulation futures, particularly with respect to
greenhouse gas emissions. Providers must address those uncertainties when choosing
supply strategies, resource mix, and ownership or contracting arrangements.

Regulators are faced with the difficult task of aligning resource plans and procurement
strategies with the policy objectives of their particular jurisdiction. Those policy
objectives may include enhancing reliability, managing risk, improving the performance
of wholesale and retail markets and achieving reasonable rates. In other words, they must
determine whether the proposed resource plans and procurement strategies represent “the
best” choices from the full range of viable alternative plans and strategies, given their
objectives.

Regulators face these challenges both in jurisdictions with retail competition and fully
regulated states. Some states, such as Delaware, have recently enacted legislation
mandating changes to procurement policies.' Others have grappled with these issues in
various regulatory proceedings to institute new or updated procurement policies.
Examples of recent relevant cases and proceedings in states with, or introducing, retail
competition include:

¢ Illinois—Commerce Commission Docket 05-0159, Commonwealth Edison
Auction, Dockets 05-0160, 0161 and 0162, Ameren Utilities

e Delaware—Executive Order No. 82
Examples of recent relevant cases and proceedings in vertically integrated states include:
e California—Rulemakings 01-10-024 and 04-04-003

e Oregon—Public Utility Commission Dockets UM-1056 and UM-1066
regarding IRP Policy

e Montana—Montana Administrative Rules, sub-chapter 20: Least Cost
Planning—Electric Utilities. 38.5.2004

The parties to such proceedings must grapple with a number of questions at both a broad
and detailed level. Broad questions that arise include:

! Electric Utility Retail Consumer Act of 2006, 75 Del. Laws ch. 242 (Apr. 6, 2006)

Synapse Energy Economics — Portfolio Management Tools Page 1
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e  What level of price volatility is tolerable for customers, taking into account
the means at their disposal for managing that risk?

e How can portfolio management help address public interest concerns
regarding the level and stability of electricity prices?

e Over what timeframe will the proposed strategy apply?
e What level and stability of prices are expected to result during that time?
e What are the key assumptions underlying those expectations?

e How sensitive is the expected level and/or stability of prices to a change in
those assumptions?

e  What flexibility is there to modify the strategy in response to changes in
demand or supply conditions; at what points in time is that possible; and what
is the process for doing so?

e What alternative strategies were or should be considered, including energy
efficiency, demand response, and renewable energy resources?

¢ How do those altermnative strategies compare in terms of level, stability, and
sensitivity of prices to changes in assumptions?

More detailed questions can also arise, such as:

e What quantity of supply should be sought in each procurement and for what
contract duration(s)?

e What portions of supply should be acquired through utility-owned generation,
short-term purchases (e.g. day ahead markets), short- or long-term fixed price
contracts, contracts for output from renewable energy resources, and
investments in energy efficiency and demand side management (DSM)?

e  When and how often should auctions, RFPs, or other procurements be held?

¢ How should auctions or procurements be designed to attract bids from
providers of energy efficiency and renewable resources in addition to
traditional supply side resources?

s Will the proposed strategy limit the ability to respond to carbon emission
policies in the future?

¢ Will the proposed strategy limit the ability to respond to newly available
resources, projects, or technologies in the future?

» Will the proposed strategy result in long-term commitments that have a high
probability of exposing the provider or its customers to material stranded costs
in the future?

The advantage to a portfolio management (PM) approach is that it provides regulators,
utilities, and other parties with a systematic process and set of tools to answer such

Synapse Energy Economics - Portfolio Management Tools Page 2
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questions in a transparent manner. Not only can PM reveal input data and assumptions, it
can also identify and quantify the trade-offs between objectives under alternative
strategies.

The primary purpose of this paper is to provide regulators with an overview of PM tools
and practices that could be applied to the procurement of electricity resources to serve
retail customers.” As will be seen, these tools and practices are valuable both in the
resource planning of vertically integrated (or partially integrated) utilities and in the
development and oversight of policies for default service in retail competition
jurisdictions. The report only briefly reviews the benefits of PM, as a number of other
reports have described the benefits of portfolio management in detail.® The paper then
explains how PM can be implemented in states that are fully regulated as well as in states
with retail competition Finally, it presents a discussion of several key technical aspects
of applying PM, including modeling tools, analytical techniques, and necessary expertise.

1.2. What is Portfolio Management?

The term “portfolio management™ has a long history in the realms of finance and
investment. Under that name and others, the same risk management concepts and
techniques have long been applied to procurement of commodities, including electric
utility procurement of fuels and purchased power and local distribution company (LDC)
procurement of natural gas.* In recent years, the term has begun to be used in the electric
industry to describe actual or suggested approaches to default service resource planning
and procurement in states that have restructured their electric industry.” However,
application of portfolio management concepts need not be confined to retail choice states.

First, interest in development of a set of modern planning and procurement tools for
application in the electric industry has been evolving over the last several years. In its
2003 resolution on PM, the National Association of Regulatory Utility Commissioners
(NARUC) encouraged state regulatory commissions to

... explore portfolio management techniques that may be applicable to their
particular circumstances, under either traditional or restructured markets, and to
adopt appropriate regulatory policies to facilitate effective implementation of
portfolio management practices by regulated utilities.

? Many electric utilities and load serving entities are familiar with these tools and practices, as noted earlier.

3 See, for example, Bruce Biewald, et al, Portfolio Management: How to Procure Electricity Resources to
Provide Reliable, Low-Cost, and Efficient Electricity Services to All Retail Customers Synapse Energy
Economics, October, 2003. Prepared for the Regulatory Assistance Project and the Energy Foundation.
Available at http://www.synapse-energy.com/Downloads/SynapseReport.2003-10.RAP Portfolio-
Management.(3-24.pdf

4 Biewald, et al., and Frank C. Graves, et al., Resource Planning and Procurement in Evolving Energy
Markets, The Brattle Group, prepared for The Edison Electric Institute, January 31, 2004.

* In retail choice jurisdictions, various names are applied to this concept. Some of those are Basic
Generation Service, Standard Offer Service, Provider of Last Resort service or POLR, and Basic Utility
Service. Unless discussing the regime in a particular jurisdiction, we will use these terms
interchangeably to mean the electric service provided to customers who do not shop.

Synapse Energy Economics ~ Portfolio Management Tools Page 3


http://www

Exhibit

WS-2

In a 2004 report on resource planning and procurement in electricity markets sponsored
by the Edison Electric Industry (EEI), the authors stated, “A synthesis is needed to meet
customer needs for risk management and least-cost planning in the evolving industry
structure that is a hybrid of competition and regulation.”®

Second, there is increasing interest in meeting future electricity requirements through a
diverse mix of cost-effective resources, including energy efficiency, non-traditional
renewable resources, and new technologies such as distributed generation, in addition to
traditional supply side resources. For example, the Energy Policy Act of 2005 (EPAct)
requires consideration of a fuel source diversity standard.” Also, fuel diversity has been a
major topic at both the 2005 and 2006 annual “Commissioners Only Summit” sponsored
by National Regulatory Research Institute (NRRI). More recently, in July 2006, the
President of NARUC and the Chair of EEI introduced a National Action Plan for Energy
Efficiency that identifies energy efficiency as a high-priority energy resource.

This interest in applying a modern set of analytical tools to the acquisition of a diverse
range of traditional and non-traditional resources is reflected in the following definition
of PM, drawn from a 2006 report on clean energy policies and best practices prepared by
the United States Environmental Protection Agency (EPA):

Portfolio management refers to energy resource planning that
incorporates a variety of energy resources, including supply-side (e.g.,
traditional and renewable energy sources) and demand-side (e.g., energy
efficiency) options. The term "portfolio management" has emerged in
recent years to describe resource planning and procurement in states that
have restructured their electric industry. However, the approach can also
include the more traditional integrated resource planning (IRP) approaches
applied to regulated, vertically integrated utilities.

Thus, portfolio management as applied in the electric industry may be seen as an
approach to or refinement of traditional utility resource planning, which draws upon
integrated resource planning, resource procurement, and risk management.® As such, PM
encompasses three distinct components:

e developing a resource plan,
¢ procuring the portfolio of resources identified in that plan, and

e managing that portfolio of resources on an ongoing basis.

8 Graves, p. 3.

TEPAct 2005 Title XII Electricity, Subtitle E, Amendments to PURPA §1251(a).

¥ Not all concepts, tools and practices from financial markets can be applied directly to electric markets;
some may not apply while others may need to be customized. Conversely, many of the products and
tools relevant to electricity portfolio management are unique to that industry.
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1.3. How Might PM be Applied to Particular Retail Electricity
Markets?

PM can be, and is being, applied in a variety of ways. In fact, the spectrum of approaches
to implementing PM ranges from a narrow, passive approach at one end of the spectrum
to a comprehensive, active approach at the other.

e A narrow, passive approach might be one in which planning considers only a
short time frame and few resources, there is a single annual process for
purchasing 100% of requirements, and periodic reviews and updates are absent.

e A comprehensive, active approach might be one in which resources are selected
from a broad range of resources based on multi-year, long-term scenario analysis,
and procured under a variety of ownership and contracting arrangements. Under a
comprehensive approach, decision-making would reflect the cost and risk
minimization benefits of diversification — diversity of fuels, diversity of
technologies, including energy efficiency and renewables, diversity of contract
terms and conditions (such as start dates and durations) and diversity of financial
instruments for risk management. It would also include active or ongoing
management of portfolio resources in response to changes in customer
requirements and market conditions from day to day, week to week and month to
month.

In any given state, the policy framework and objectives that govern the retail electric
market, particularly electricity supply service, will be a key factor in the choice of a PM
approach from this spectrum. For example, if the explicit policy objective of a state is to
strongly encourage the development of a competitive retail market for all customers, the
regulator may choose to support a narrow, passive PM approach for default service so
that service will be relatively unattractive or provide maximum scope for retailers to
differentiate themselves. On the other hand, if the explicit policy objective is reasonable
rates to all customers receiving regulated retail service, the regulator may choose a
comprehensive, active PM approach for default service. Similarly, a state's policy
framework may assign responsibilities in certain ways, for example relying on an
Independent System Operator (ISO) or Regional Transmission Operator (RTO) to ensure
reliability. The application of PM must take such divisions of responsibility into account.

Given the variation in policy objectives among the states, it is not surprising that the retail
competition states exhibit a range of approaches to portfolio management. Some states
have essentially no PM. In other states a narrow, passive approach is being applied to the
procurement and management of resources for default service. Appendix A presents key
characteristics of default service procurement in the states that we surveyed. That
approach typically consists of the following components:

e aprocurement strategy using fixed-price, slice-of-load contracts of one or more
term lengths up to three years, possibly overlapping in a laddered sequence,’

® In some jurisdictions, slightly longer initial term lengths were used to synchronize procurement with ISO
or RTO planning and commitment cycles.
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e procurement via (usually) annual auctions or request for proposals (RFPs), and
e absence of ongoing resource management between annual auctions.

There is little evidence of quantitative analysis of risks and benefits underlying the design
of these procurement strategies. When contract laddering is the sole procurement tool
used, it provides only limited portfolio management benefits, which are realizable only
over only the length of that ladder, sometimes a very short time frame. Some states are
beginning to address this limitation through new laws that explicitly try to obtain low
costs over the long-term for their smaller default service customers. A variety of means
have been adopted or are under discussion for this purpose. Maine, Delaware, and
Maryland have each taken such steps. (See Appendix A of this report for details.) The
general goal of the new policies is essentially to achieve reasonable and stable rates for
default service. As a result, regulators in those states are beginning to explore ways to
move to a more comprehensive, active approach.

The fully regulated states we surveyed had a comprehensive, active approach to portfolio
management. Data from this survey is presented in Appendix B. In these states some
form of long-term planning, which in some cases might be called "IRP," is required every
few years. Procurement is not tied to an annual cycle of auctions, and ongoing
management is expected. On the other hand, while planning in most of those jurisdictions
included some analyses of uncertainty generally in the form of "sensitivity analyses,"
extensive quantitative analysis of the risks of various alternatives from a customer or
public policy perspective was not the rule.

1.4. Key Conclusions

Our key conclusions are as follows:

e The providers of the generation component of retail electricity service face a host
of major uncertainties, including future restrictions on emissions of carbon
dioxide and future natural gas prices.

¢ Portfolio management, as applied to the provision of retail electric service,
encompasses development of a resource plan, procurement of the portfolio of
resources identified in that plan, and management of that portfolio of resources on
an ongoing basis.

¢ Portfolio management provides regulators, utilities, and other parties with a
systematic process and analytical tools for identifying a plan that will result in
reliable service at reasonable rates. It offers transparency and tools for dealing
with uncertainty and risk.

o Portfolio management can be applied to the generation component of retail
service, regardless of the presence or absence of retail competition. Portfolio
management approaches can be selected from a continuum ranging from
comprehensive and active or narrow and passive.

* A narrow, passive approach to portfolio management may expose retail customers
to rates that are higher or more volatile, than a comprehensive, active approach. A
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strategy composed of a diverse mix of cost-effective resources, including energy
efficiency and non-traditional renewable resources, may provide the best balance
of expected cost and stable rates over the long-term.

e The policy framework and objectives that govern the retail electric market in a
state influence the choice of an approach to PM in that state. Subject to policy
constraints, regulators generally have authority to determine how portfolio
management will be applied and by what entity.

e There is a range of computer models available for PM. They include planning
models capable of addressing either (1) traditional cost-based engineering
optimization analysis of the expected costs of long-range portfolios of traditional
supply-side resources, ' (2) scenario-based comparisons of long-range portfolios
of traditional resources for "robustness," or (3) short- to near-term quantitative
risk analysis of a wide range of physical resources and financial instruments.
Most quantitative risk analysis models are financial tools that analyze risk from
the perspective of the supplier rather than retail customers.

¢ Most of these planning models require special effort in order to include energy
efficiency and renewable energy in their evaluation of resources. In addition,
these tools would benefit from improving their methodologies for analyzing long-
term risks and comparing long-term decisions under uncertainty. For example,
some existing optimization models require the representation of system operation
to be simplified and limit the number of resources that can be considered in a
model run. Such modeling constraints can prevent the long-term costs and
benefits to consumers of a diverse mix of resources from being evaluated fully.
Regulators may wish to promote research and development on improvements in
these areas.

s Multiple modeling tools may be needed to address all three components of PM.
However, integrating their results may be challenging.

o It appears that insufficient attention is being paid to development of tools for
realistic analysis of long-term risks and long-term comparison of resource options
that take uncertainty into account. Regulators may wish to promote research and
development of open source algorithms or software in these areas.

o Staffing and resource limitations, as well as general lack of familiarity and
acceptance, may be challenges to implementing or overseeing portfolio
management at regulatory commissions. Regulators can do much to reduce such
barriers over time.

o Portfolio management analysis and implementation will only be as good as the
people who carry out and oversee those tasks. Managers and regulators need to
consider the skills and abilities for doing so.

' Models driven by optimization techniques may also lack fidelity in imperfect markets and situations
where decision making and investment practices are suboptimal, as is often the case.
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e It is not clear that the data necessary for portfolio management in the electric
utility industry exist in all cases. Where it does exist, the data may be private and
confidential. Certainly, some historical data series are publicly available, such as
fossil fuel market prices and, more recently, electricity and weather hedge prices.
Other data, such as load profiles and volatility, plant outage rates, and heat rates
may be less available than in the past due to competitive pressures. Regulators
and utilities can begin with data that is available, publicly or under confidentiality
arrangements. They also may wish to identify new information that should be
developed to maximize the feasibility and usefulness of risk analysis.

e The application of certain elements of portfolio management in the electric
industry is still relatively new. Some fully regulated states and some retail choice
states have begun to take action, but there is much room for improvement and
certainly room for more states to implement PM. Regulators can play an
important role in encouraging further improvements in, and adoption of, these
concepts. Regulators may wish to promote the development of portfolio
management tools that can address energy efficiency and renewable energy
resources to the same degree as traditional supply-side resources at every stage of
the process.

e Screening out or winnowing down major diversification options very early in a
planning study or risk assessment can seriously compromise the results. The real
value of those options may not become apparent until much later in those studies
or assessments, when analyses of risk and uncertainty are prepared.

e Regulators will likely need to exercise considerably more oversight of risk
mitigation, in the future. Unfortunately, clear methods for conceptualizing risk in
utility portfolio management are not well developed. Regulators may wish to
consider exploratory proceedings to develop and communicate risk management
and portfolio management goals and criteria.
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2. Portfolio Management: Objectives and
Applications

Portfolio management is a process and a set of tools that can be applied in order to
achieve objectives specified by the user. It needs to be informed with the goals and values
regulators want pursued.

This section presents a brief overview of the public policy objectives that regulators may
seek to achieve through the application of portfolio management, as well as the manner in
which portfolio management can be applied under various market structures.

2.1. Portfolio Management Can Be Used to Achieve Public
Policy Objectives in a Transparent Manner

The broad public policy objective that regulators traditionally sought to achieve with
respect to retail electricity markets was reliable service at reasonable rates. This policy
objective was typically set out explicitly, either in legislation or regulations. Some states
changed these broad objectives when they implemented retail competition. More
recently, some states with retail competition have passed new legislation effectively
requiring default service to be provided at reasonable rates. For the purposes of this
report we will focus on the objectives of reliable service at reasonable rates.

Reliable service at reasonable rates is not a new objective. Regulators have a long history
of reviewing utility plans and operations to determine if they satisfy that objective. Out of
that history many states have developed explicit, quantitative benchmarks for certain
aspects of reliable service against which regulators can assess utility plans and

operations. One such benchmark is a loss of load probability (LOLP) of one day in ten
years for generating capacity adequacy.

In contrast, there are no generally accepted quantitative benchmarks for “reasonable
rates.” Instead, the criteria for reasonable rates vary. This variation is driven by many
factors such as differences in the availability of resources and differences in regulatory
policy tradeoffs. Regulators consider a number of facts and objectives when making
energy policy decisions and in determining whether rates are reasonable. Those facts and
objectives vary from state to state, as do the weights that regulators apply to them.

Facts and objectives that regulators in most states consider when assessing whether retail
electric service rates are, or will be, reasonable include:

¢ The resource options commercially available,
e The costs of those resource options,

e Whether the proposed mix of resource options minimizes costs to ratepayers (i.e.,
minimum rates and bills), and

e  Whether the proposed mix of resource options will result in stable costs to
ratepayers (i.e., stable rates and bills).
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Regulators may also consider fuel diversity targets, renewable energy targets, carbon
dioxide targets, other environmental goals, service to low-income customers, impacts on
the local economy, and flexibility to respond to major changes in market conditions and
public policies over time.

The desire to achieve multiple objectives often complicates the determination of whether
rates are reasonable, because the objectives are often conflicting. For example, one
strategy might be to minimize costs for the year by purchasing all generation supplies
from a spot (e.g., day ahead) wholesale market. This strategy might be premised upon a
belief that a strategy that included any multi-month contracts at fixed prices would incur
extra risk premium costs on average in the long run. On the other hand, this hypothetical
purchasing strategy could result in very volatile costs that would necessitate some sort of
routine rate true-up mechanism, and, as a result, lead to highly volatile rates for
customers. A second, alternative strategy might be to stabilize rates by acquiring all
supplies via long-term fixed price bilateral contracts, say through a single procurement
for 100% of requirements. This alternative hypothetical strategy stabilizes rates and
simplifies administration, but could result in higher expected costs than the first strategy
on average over time if, for example, sellers of fixed price contracts wish to and can
obtain a risk premium in return for that price certainty. Neither hypothetical strategy
would satisfy both objectives of minimum costs and stable costs. In contrast, a third
hypothetical strategy consisting of a mix of spot purchases and fixed price contracts
might partially satisfy both objectives in a balanced manner, trading off somewhat higher
costs in exchange for somewhat more stable costs, and vice versa (again, assuming that
fixed price term contracts require payment of a risk premium).

One major way in which states differ is the timeframe or planning horizon over which
they assess the reasonableness of the rate impacts of resource decisions. In some states
regulators assess reasonableness over a short-term time frame, one to three years for
example. In others regulators consider the implications of the strategy and resource mix
underlying the rates over the long-term of five to twenty years, as well as assess the
resulting rates expected over the short-term.

Portfolio management provides regulators, utilities, and other parties to these
determinations with a process, and set of tools, to select a strategy that will result in
reliable service at reasonable rates and to do so in a transparent manner. Not only can it
reveal input data and assumptions, it can also identify and quantify the trade-offs between
objectives under alternative strategies. That transparency can, in turn, assist regulators in
determining the weight to apply to each objective.

2.2. Portfolio Management Can Be Applied under Any Market
Structure and Regulatory Framework

The market structures and regulatory frameworks governing electricity supply service to
retail customers vary from state to state. For the purposes of this report, those structures
can be grouped under one of two broad frameworks — fully regulated or retail
competition. For simplicity, this discussion will consider the retail competition
framework to be a fully developed one where the provider of default service (usually the
distribution company) is not allowed to retain a generation or merchant power function.
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One can characterize and distinguish between those two frameworks according to the
entity responsible for providing generation service and the entity responsible for ensuring
that those rates are reasonable. The distinctions between the two market structures
according to those attributes are summarized in Table 2.1, below.

Table 2.1 Key Attributes of Alternative Retail Market Structures

Market Structure/ Fully Regulated Retail Competition with no
Attributes Merchant Function
Retail competition Not Allowed Allowed

Competitive market for

Responsibility for providing customers who shop

. . Utilit
generation service Y Default service" for customers
who do not shop
Responsibility for monitoring
and oversight to ensure that Regulator Regulator

generation service is reliable
and reasonably priced

Portfolio management tools and practices can be applied to the resource decisions that
need to be made under either of these frameworks.

2.2.1. Application of Portfolio Management in Fully Regulated
Markets

In states with a fully regulated framework, utilities employ some form of portfolio
management to select and procure the appropriate resources, implicitly or explicitly.
Examples from the states that we surveyed are presented in Appendix B. In these states,
portfolio management is usually intertwined with resource planning procedures, such as
least cost planning or integrated resource planning, where they exist. Portfolio
management may also be a part of the fuel procurement practices for generation-owning
utilities.

The specific procedures through which portfolio management is applied vary from state
to state. However, the general approach through which the three basic steps in portfolio
management are applied are summarized below.

1) Preparation and periodic updates of resource plans

Utilities are required to file a resource plan at least every two to three years. The
plans cover a long-term horizon, typically at least ten years. They begin with a
projection of customer electricity requirements over that period and then evaluate
all options available to meet those projected requirements, including supply-side
resources, transmission and distribution investments, demand-side resources and
purchased power. In some cases, resource planning may encompass fuel
contracting for utility-owned generators, as well as plans or policies governing

" Also known as Standard Offer Service (SOS), basic generation service (BGS), and Provider of Last
Resort service (POLR)
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off-system sales of power or disposal of power supply assets. That evaluation
considers the reliability, economics and risk attributes of those resource options
and may also address their financial, environmental and social attributes. Based
upon that analysis the plan identifies a specific mix of resources and/or strategy
that the utility believes will result in reliable service at reasonable rates.

Regulators review these filings. In some states, they issue an acknowledgement
that the plan satisfies the filing requirements. In other states, the regulator may
approve the filing, an act that may or may not effectively pre-approve any major
new initiatives proposed in the plan, such as construction of new capacity or
execution of a new long-term purchased power agreement, depending on that
state's laws and practice.

2) Procurement

Utilities execute planned procurements by acquiring assets in the form of capacity
and fuel, and then using those assets to meet the requirements of their customers.
They do this through periodic investments in generation capacity of their own,
routine purchases of fuel, or execution of fuel contracts or hedges for that
generation and periodic execution of power purchase agreements. In some cases,
wholesale sales of power or hedges, or disposal of power supply assets may be
part of this execution phase.

Regulators review the reasonableness of the costs and revenues resulting from
these utility decisions. Typically those reviews occur when the utility applies for a
change in its base rates. In addition, in states which allow utilities to adjust their
base rates for changes in fuel and purchased power costs, those reviews may also
occur annually in “fuel adjustment proceedings.”

3) Ongoing management

By ongoing management, we mean the as-needed adjustment of plans and
resulting procurement actions reacting to changes in the load requirements and
market conditions. As load requirements and market conditions change, the
utilities modify their use of owned generation and purchased power assets
accordingly. They may increase or decrease off-system sales from capacity that is
temporarily not required to serve native load, acquire new supplies, ramp up or
down demand-side management programs, or take a variety of other actions.

Regulators review the reasonableness of the costs resulting from these utility
decisions in the same forums as the procurement decisions.

2.2.2. Applying PM in Retail Competition Markets

Portfolio management is applicable to the procurement of resources for default
generation service in states with retail competition. However, as noted earlier, any
decision regarding the scope and nature of portfolio management to be applied to this
service is primarily a policy issue. This decision will necessarily flow from the policy
framework and objectives that govern the retail electric market in the state.
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This policy issue has been the subject of debate since the onset of retail competition.
When retail competition was first introduced default service was expected to be either a
temporary service during the transition to full competition or a true “default” service that
relatively few customers would take, and then only while they were between competitive
suppliers. Based upon that expectation, some regulators felt that a basic strategy and an
annual procurement would be appropriate for the acquisition of supplies for default
service.

Contrary to those initial expectations, most of these states have seen almost all residential
customers as well as many small commercial, institutional, and industrial customers
remain on default service. Given the number of customers who continue to rely on this
service, and the recent sharp increases in the rates for that service resulting from the
current acquisition approaches, regulators are now faced with the question of whether to
require the use of a more complete and sophisticated portfolio management approach for
the acquisition of power needed for default service.

If a regulator in a retail competition state is interested in such an approach, an important
first step will likely be a review of the existing legislation, regulations, and orders
governing that service. For example, changes may be required in order to assign
responsibility for:

¢ more comprehensive resource planning, in terms of both time frame and a
wider range of resources (e.g., energy efficiency, renewable resources);

e more latitude in procurement, including more flexibility in the timing of
procurements, the quantities procured and contract duration;

e changes in procurement to encourage bids from providers of energy efficiency
and renewable resources; and

e periodic analyses and updates of the acquisition strategy.

These responsibilities can be assigned to the incumbent distribution utilities or to a third
party, but what is essential is that the responsibility be assigned to someone.

2.3. Portfolio Management Provides a Process and Set of Tools
for Examining Complex Resource Planning and
Procurement Issues

Resource planning and procurement have become increasingly complex over the past 20
years. Regulators need methods and tools that can be used to determine whether a
particular resource plan will result in reliable service at reasonable rates.

To illustrate this challenge, consider each of the major steps involved in developing a
resource plan and procuring the necessary resources.

The first step is to choose a planning horizon. Use of a reasonably long-term horizon,
e.g., 20 years or more, allows a range of resources and costs to be considered, including
new renewable resources that have yet to be built and anticipated carbon dioxide
emission regulations. The next step is to forecast the quantity of capacity and generation
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required. These requirements can be forecast, but are obviously subject to uncertainty. In
addition, the quantities that will be required from hour to hour and day to day are very
difficult to forecast because they are so sensitive to weather and economic conditions. In
retail competition markets there is additional uncertainty as to what quantity of load will
switch to, or from, competitive suppliers.

The third step is to identify the viable resources and associated contracting and hedging
options. These may include:

¢ Demand side management and energy efficiency
¢ Distributed generation

e  Supply side resources (subject to resource availability)
o Hydro

Wind

Solar

Gas-fired

Coal-fired

Nuclear

OO0 0 O0O0

e Physical contracts
o Spot
o Term contract

¢ Financial instruments

The key attributes of each resource need to be projected for the planning horizon,
including the quantities available at various points in time and their corresponding costs
and volatility.

The fourth step is to then identify the alternative portfolios or strategies, consisting of
different mixes of these resource options that could be used to provide reliable service at
reasonable rates. This may entail evaluating hundreds of possible candidate plans or
portfolios in light of the many potential permutations and combinations of these
resources.

This evaluation and selection problem can, in many instances, be solved mathematically
using computers by formulating it as an “optimization” problem. Under this approach the
computer software 1s told to find the optimal mix of resources that will minimize risk
while minimizing expected cost.'” As one would expect, there are data and computational
limits to solving this problem. For example, the assumptions for volatility and uncertainty
in key inputs are notoriously difficult to characterize. Computationally, the vast number
of possible resource combinations and timing of those mixes requires simplifying
assumptions (such as trimming the available resource options down to a small handful of
“typical generating unit types”) to enable the models to run in a reasonable amount of
time. Portfolio management provides regulators, utilities, and other parties with a process
and set of tools to analyze these complex resource planning and procurement issues. As

2" This would generally be a nonlinear optimization model, likely a dynamic, multi-period one.
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noted earlier, this approach can help all parties identify the assumptions to which the
results are most sensitive and can also identify and quantify the trade-offs between
objectives under alternative strategies. That transparency can, in turn, assist in
determining the weight to apply to each objective.

Choosing Among Portfolios with Different Costs and Risks

Once candidate portfolios have been identified, their expected costs and variability can be
estimated. The figure below can begin to give a sense of how candidate portfolios compare.

Example of Resource Plan
Trade-off Curve

High
\% ‘1\‘ X X
= X
'Q . B X
& : X
& {J
M—-I:.}_.__
Low

{.ow High

Expected Cost

Each portfolio is represented by a symbol on the graph. The vertical axis indicates the portfolio’s
risk/uncertainty and the horizontal axis its expected cost. For a given expected cost, there will be
one portfolio with the lowest level of risk, and vice versa. In our illustrative figure, A, B, C, and
D mark four portfolios, each of which is the one that is least risky for a particular expected cost.
As you move down along the curve connecting those four cases from right to left, there is a trade
off in higher expected cost in exchange for less risk, i.e., more stable costs. One would always
prefer a portfolio located somewhere along that line, because those portfolios represent the
optimal levels of expected cost and risk.

The line connecting these “optimal” portfolios is the tradeoff curve, sometimes called the
"efficient frontier." Considering only these two factors (expected cost and some particular
measure of uncertainty), there is no economic reason to choose a portfolio above that frontier.
However, each portfolio will have many non-economic pros and cons and there are various risk
measures to consider, so the choice is never that simple. And, even along the frontier, the choice
of a specific portfolio on that line will depend on what the decision-maker considers to be an
acceptable tradeoff between the two objectives.
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3. Confronting Uncertainty and Risk

This section will consider certain key issues regarding organization and implementation
of portfolio management for regulators. The first subsection discusses why and how
portfolio management applies in both fully regulated and retail choice jurisdictions. The
next subsection addresses questions of organization and readiness for portfolio
management approach to risk management. The third subsection highlights the challenge
of making and communicating choices about risk management. The last subsection
discusses in detail ways to measure and compare the risk of resource options and
portfolios.

3.1. Two Contexts for Portfolio Management

As explained in Section 1 of this report, regulators from states with retail competition as
well as from states with fully regulated utilities may need to address portfolio
management.

Portfolio management has emerged in states that have restructured their electric utilities
as an approach for acquiring resources to provide default service. In these states
regulators and utilities responsible for implementing and overseeing default service
procurement are faced with markets that do not always deliver stable, reasonably priced
power in response to simple competitive procurements. Several states are moving
towards a long-term view for delivering default service in the public interest.

In states with fully regulated generation service, vertically integrated utilities weigh
various utility-owned resource options including new generation, transmission expansion,
and DSM programs as well as power purchase contracts. Fully regulated utilities and
their regulators now need to enhance resource planning, such as IRP, with more and
better analysis and increased consideration of uncertainty and risk. Given the complexity
of current markets and market products, traditional scenario analysis will no longer
suffice to guide decision-making.

A sampling of some of the major new uncertainties facing regulators and utilities in all of
these states help illustrate the complexity of their planning and procurement problems:"?

o Will RTOs continue to develop?

o How will politics, pressure from the insurance industry, and fuel prices affect
climate change regulation? How will "early credit" programs be treated?

o Will transmission companies proliferate and will they be able to generate
enough return to gain access to capital for expansion?

o Will consumer interest in “clean power” increase or wane?

o Will the United States continue to be bifurcated into regional markets and
territorial markets?

" Adapted from http:/www scottmadden.com/pdfs/ScottMaddenEIUFall04_Full pdf
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o Will wholesale market power issues cause divestitures, just mitigation
activity, or continue to erode competitive pressures?

o Will capacity expansion be driven regionally and, if so, by what mechanisms?
o Will renewables development satisfy state targets?

o Will fuel prices and environmental constraints strand some assets and speed
development of new technologies?

Uncertainty and risk are addressed in the context of IRP as well as in financial risk
management. Each of those perspectives emphasize detailed, quantitative analysis. IRP
practice tends to emphasize refinement of long term expected or most likely cost and
performance data for options. This is often supplemented with an engineering type
bounding analysis, although in practice such bounding analyses often amount to simply
running "plus or minus X%" scenarios or scenarios based on the range of estimates from
different experts or studies. In contrast, quantitative analysis of the relative likelihood of
various deviations or of how different risks interact to amplify or offset each other are
relatively rare. Financial assessments of investment portfolios, on the other hand,
currently emphasize detailed modeling the effects of variability and interactions of so-
called "stable processes" by considering random variations in performance based on
historical data for established products, but rarely consider longer term resource choices.

Given the strengths and weaknesses of the analytical tools and practices of each
approach, and the planning and procurement problems in today’s markets, we expect to
see a gradual convergence of the portfolio management practices for IRP-like
jurisdictions and default service procurement jurisdictions. In Section 4 of this report, we
show that the current divide between the two approaches is mirrored in the software
options available, too. Regulators may wish to push for a synthesis of these approaches,
encouraging both rigorous detailed analysis and an understanding of the long range
situation. New research and development may be necessary to accomplish this.

A portfolio management approach can also deliver side benefits to all consumers, even
those who choose to shop from competitive suppliers. For example, inclusion of long
term or even life-of-unit purchases from new renewable generators (or new generators
not fueled by natural gas) can not only stabilize the cost of power for default service, but
also lower clearing prices for all consumers by promoting new generation construction
and reducing price pressure on natural gas at times of peak demand. A portfolio
management approach to meeting the power needs of default service is compatible with
the development of a vibrant competitive generation industry. In fact, by providing stable
long term markets, a portfolio management approach for default service can enhance the
health of the currently distressed generation industry by alleviating its dependence on an
unfriendly project financing market.

3.2. Integrating IRP and PM Concepts

Portfolio management and integrated resource planning are not irreconcilable concepts.
Rather, they are labels that emphasize different aspects of resource planning, all of which
should be included in an ideal resource planning process.
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Integrated resource planning involves the development of a portfolio of existing and new
resources of all types that help achieve the lowest cost for consumers over the life of the
plan. Each time an IRP is updated, an essentially new IRP is created, treating resources
acquired since the previous update as committed and seeking the best selection of
additions to form its new plan. Risks are usually assessed qualitatively or via scenario
analysis, trying to find the resource plan that best combines a low cost with a reasonable
degree of robustness against uncertainties. While IRPs can include fixed term purchased
power contracts or consider disposing of committed resources, the emphasis is usually on
permanent acquisition of resources.

On the other hand, portfolio management emphasizes assembling and managing a
collection of resources, often entirely fixed-term purchase contracts. Diversification of
expiration dates, vendors and, sometimes, term lengths is a typical tool in PM. Carefully
designed competitive procurements are often the centerpiece of a PM approach,
especially when over the counter markets are not fully developed.

PM has been applied in a narrow, passive manner in some states with retail choice and
default service programs. For example, New Jersey, Maryland and Delaware limited
procurement for default service generation to laddered two or three year, slice of load
contracts obtained via a once-a-year auction or RFP. While such selections are implicit
resource plans, they arbitrarily exclude a wide array of viable resources and limit the
degree of risk mitigation provided to retail consumers. Conversely, preparing an IRP in
which the focus is on identification of the least cost mix of permanent generation
acquisitions and there is no assessment of risk would also represent a very limited
approach to portfolio management—one with few choice points, limited diversification,
and few market force effects.

Clearly, IRP can be improved by harnessing competition, by comparing resource plans
using quantitative measures of risk in addition to expected cost, and by subjecting
portfolios to active management. Conversely, procurement for default service (or other
needs) can be improved by embracing a broad range of resource alternatives, striving for
least cost service over time, and focusing on the risks borne by consumers rather than
only those borne by the utility.

Applying aspects of portfolio management to the development and implementation of
IRPs should be viewed as a challenging but natural enhancement of IRP for vertically
integrated utilities. Several states have begun to consider such a move, especially with
regard to risk management.

The descriptions of IRP and PM given above are generalizations based on typical practice
among the states and may not be implemented identically in every jurisdiction. In fact,
various practices can be called IRP or PM and may include some beneficial features of
IRP or PM, but not fully realize either concept, much less an integration of the two. In
principle, they are two ways of looking at the same problem. Ideally, resources would be
planned, procured, and managed in ways that are both “integrated” and reflect “portfolio
management.”
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3.3. Organizational Issues

Organizational readiness and commitment are seen as critical to successful
implementation of risk analysis and risk control through portfolio management.

While no one person at a major utility can (or should) make all decisions regarding
portfolio management, it is the chief executive officer (CEO) who ultimately bears this
responsibility. The CEO can best achieve portfolio management success by dividing up
portfolio management responsibilities amongst the following types of employees: chief
financial officer, chief risk officer, internal auditor, accountants (internal and/or external),
chief technology officer, and others. In addition, the board of directors plays a key role in
helping to define the overall risk tolerance of the organization.

It is interesting to note that, under Sarbanes—Oxley compliance requirements, the CEO is
now legally responsible for ensuring that company-related risks are reported to
shareholders. Not only is the CEO responsible legally, but from a practical standpoint the
CEO plays a critical role in terms of setting the tone for policy implementation
throughout the organization. Unless he/she makes portfolio management a key priority
for the organization, it will likely be unsuccessful.

Direction and motivation are critical to success in risk management and planning for risk
management. The tone for any new direction is usually set by the leadership at the top of
the organization. Thus the application of these new tools in the electric industry will
benefit if regulators set out clear expectations and if utility management commit to
portfolio and risk management."*

With regard to PM implementation, organizations have options. A utility could choose:

¢ anarrow approach focused on specific resource planning activities mandated by
law or regulation,

e abroad approach focused on risk analysis and management in all aspects of the
firm, or

e an "optimally scoped" approach that seeks to strengthen portfolio and risk
management in targeted activities, improve processes for that purpose, and
establish ongoing monitoring and improvement.

Recently, under the impetus of Sarbanes-Oxley mandates, many firms have considered
how best to organize risk assessment and risk control. A number of questions about a
firm's readiness for risk assessment and control should be addressed. Some of these are:

e How well has the organization implemented other change efforts?

¢ [s the executive management supporting the effort, visibly and effectively enough
to get buy-in from the entire organization?

¢ How well does executive management understand the effort required to
implement PM and management's role in that implementation?

" The following material draws on Anne Marchetti, Beyond Sarbanes-Oxley Compliance. Effective
Enterprise Risk Management, John Wiley & Sons, 2005,
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e Is the organization committed to providing resources (people, time, money) to
both the design and implementation of the effort?

Regulators seeking to implement portfolio management and risk assessment at
Commissions and utilities should ensure:

¢ clearly articulated reasons for implementation;

e aclear connection to the strategy of the organization;

e full implementation;

e integration with existing processes and initiatives;

e active, visible leadership;

e commitment of adequate time and resources;

¢ timely and thorough communication among regulators, advocates, utilities and
other stakeholders, as well as throughout the affected portions of the utilities,
including feedback and reinforcement;

e routine progress and performance measurement and review of corrective actions;
and

¢ skilled, trained employees at commissions and utilities.

3.4. Making and Communicating Choices about Risk
Management

Perhaps the first concept that comes up in a discussion of portfolio management is
"diversification." We have devoted considerable discussion to that topic here and
elsewhere.'> A second major concept that comes up in such a discussion is "risk
tolerance." Risk tolerance refers to one’s willingness to accept the risk of an undesirable
outcome when making an investment choice.

It is natural, even traditional, for portfolio planning to determine, and take into
consideration, the risk tolerance of an investment portfolio "owner" at an early stage in
the process. A much more difficult problem arises in the context of applying PM to an
electric utility, where the utility may be the “owner” but the costs will be paid by a large
group of customers. It is difficult to express or ascertain the risk tolerance of individual
customers in a meaningful way, much less whole classes of customers. While this report
does not present a recipe for regulators to use in establishing the level of risk appropriate
for the resource portfolio of a fully regulated utility or for a default service provider, this
section attempts to clarify the issues that should be considered.

Decisions about risk should not be made in a vacuum or on a hunch. Even the sort of on-
line questionnaire designed to guide personal investing decisions takes into consideration
objective aspects of the investor's current situation and plans for the future. Risk
tolerance discussions for individuals are driven by such life situation factors as age,

' Biewald, et al. Portfolio Management: How to Procure Electricity Resources to Provide Reliable, Low
Cost, and Efficient Electricity Services to All Retail Customers. Synapse Energy Economics, 2003.
Auvailable at http://www.synapse-energy .com/Downloads/SynapseReport.2003-10.RAP Portfolio-
Management.03-24.pdf
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dependents, taxable income and projections thereof, existing assets and liabilities,
commitments, fixed expenses, health status, retirement and other plans, and so on.

Regulators have been making risk tolerance judgments on behalf of ratepayers as long as
they have been setting rates. Every decision to approve construction or a long term
contract accepts certain risks and avoids others. Traditionally, such decisions have been
made after careful qualitative and, sometimes, partially quantified consideration of the
risks and uncertainties of a project under consideration and (slightly less often) the risks
and uncertainties of the alternatives. However, trying to discipline or even quantify those
tolerances is unbroken ground for many utilities. In fact, such discussions are typically
based on evidence that amounts to the opinions of persons with a stake in the matter. An
EEI report expresses the opinion that "The 'right' amount of risk-bearing for customers
(in rates) is not self-evident."'® Moreover, we should not expect this job to be easy. In
fact, that study calls on regulators to either specify the risk tolerance to be used or
provide guidance to utilities on how it should be measured.

A finance expert might approach this question by asking regulators to name their risk
tolerance (presumably something numerical, like "the probability that rates will increase
by more than X% in any one year or more than Y% over five years should be less than
Z7%") and suggest that it would then be straightforward to determine how to deliver that
level of certainty and offer to tell regulators what buying that degree of certainty will cost
as of a given market day. Perhaps that could be done in theory, but there is no simple
answer to the question of risk tolerance of customers. In part, this is because customers
are not a homogeneous group and in part because the answer will depend on the methods
used for reducing risk and their side effects.

Some would argue that rate stability is not free and all hedging comes with a cost. Others
argue that long term hedges simply are not available. However, failing to hedge huge
market exposure has external costs, while the absence of long-term, market-based
forwards (only one of many ways to hedge risk) may be something of a self-fulfilling
prophecy. Shipping companies could buy cargo and hull insurance for hundreds of years
before anyone bothered to sell life insurance, but practically as soon as it was offered, life
insurance was a huge success. Thus, markets for long term power contracts or other
hedges may well develop if there is an adequate demand for them by buyers and sellers.

How and when the risk/cost tradeoff analysis is performed during resource planning
and/or procurement processes can be just as critical to sound portfolio management as the
metrics used and the preferences applied, especially when assessing longer term
resources and risks. For example, as a recent national laboratory study observed,

[utility] resource plans vary considerably in how they define expected risk, and
how they balance the expected cost and risk of different candidate portfolios. In
selecting a 'preferred’ portfolio, a utility would ideally review consumer
preferences for cost-risk tradeoffs, and select the candidate portfolio that fits most
closely with the risk preferences of the majority of its customers. This approach,
however, is rarely used. Instead, in all of the cases we reviewed, the cost-risk

' Graves, 2004, p. 21.
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tradeoff (if made) is based on the subjective judgment of each utility, informed by
any counsel provided by the utility’s regulators or external stakeholders.... In
other words, the cost/risk tradeoff has often been made — in part based on
consideration of fuel price risk — before carbon risk is considered, in which case
carbon risk is sometimes relegated to helping to distinguish between a few finalist
portfolios.... As a result, some of the “renewables” portfolios in our IRP sample
exhibit as much or more exposure to natural gas price risk than other portfolios....
By the time carbon risk is assessed, some renewables portfolios — i.e., those best
able to mitigate carbon risk — may have already been weeded out of the process,
potentially leaving the model to choose from among a number of sub-optimal
portfolios. 7

That study recommends "a more holistic assessment of risk, and approach to the cost/risk
tradeoff” rather than a "sequential, winnowing approach." It goes on to point out that

...scenarlo analysis, and the risks analyzed with that technique, may end up as a
mere sideshow to stochastic analysis. Related, a large and varied set of candidate
portfolios should be evaluated for their ability to mitigate risks; otherwise,
analysis results may be unduly affected by the pre-selection of possible candidate
portfolios.

In summary, regulators will likely need to oversee or manage risk mitigation, but clear
methods for conceptualizing risk in utility portfolio management are not well developed.
Regulators may find it useful to consider exploratory proceedings or alternative input
methods, such as deliberative polling, but in the end, regulators will need to develop and
communicate risk management and portfolio management goals and criteria to generation
service providers, either proactively or in response to utilities' implicit or explicit risk
management choices. Further research on this point may be of value and could begin with
a systematic effort to review the techniques used by institutional investors and
manufacturers dependent on long lead time commodities, followed by analysis of how
their methods may or may not be useful in utility planning and its oversight.

3.5. Techniques for Analyzing Risk Exposure and
Uncertainty

3.5.1. Measuring Risk and Expected Benefit

Risk and uncertainty are inherent in all enterprises. But risk needs to be balanced against
expected benefit. The balancing of risk and expected benefit in utility regulation differs
from the balancing that occurs in business or investing. However many of the tools and
metrics for measuring risk and expected benefit in business and investing can be, and
have been, applied to the electric industry.

'7 Ryan Wiser and Mark Bolinger, "Balancing Cost and Risk: The Treatment of Renewable Energy in
Western Utility Resource Plans," The Electricity Journal, Feb. 2006; Ryan Wiser and Mark Bolinger,
Balancing Cost and Risk: The Treatment of Renewable Energy in Western Utility Resource Plans,
Lawrence Berkeley National Laboratory, 2005. Available at http://eetd.Ibl.gov/ea/ems/reports/58450-
journal.pdf
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Business managers and investors decide how much of a return they require on a
prospective investment in exchange for taking on a given level of associated risk. They
then make go/no-go decisions on individual projects by measuring, implicitly or explicitly,
the risk of a given project and its expected return to see if those criteria meet their
investment threshold. Bond ratings are a tool commonly used for this purpose by investors.
For example, an investor may choose not to invest in highly-rated corporate bonds unless
the bonds bear an interest rate of, say, 3% above the interest rate for U.S. government
bonds, because even highly rated firms may fail.'® The same investor might be willing to
invest in the same corporation’s common stock only if the expected return is 10% above
the interest rate for U.S. government bonds, because common stock is the first type of
security to suffer (i.e., to miss dividend payments or lose market value) when a firm is in
financial trouble.

Rather than comparing expected return to perceived risk, utility regulators typically want
to minimize rates or cost of service or both, while taking into account the degree of risk
that ratepayers will face, as well as the risks to investors. Thus there is a need to balance
the expected cost of a resource, or a portfolio of resources, with the risk that the actual
cost of the resource may be more or less than expected at various times over the planning
horizon, thereby introducing volatility into the cost of service during that period. It is also
important to consider the risk that a resource choice will fail to provide necessary power
(or save power in the case of DSM resources), triggering a need to buy at market rates.
Finally one must consider how a given resource plan will impact the ability of the utility
to attract capital. While the kinds of benefits and risks that regulators evaluate and
balance are not exactly the same as those that businesses and investors consider, many of
the tools and metrics available are suitable or may be adapted to either.

It is conceptually simple, but sometimes technically difficult, to compare different portfolios
of resources based on their expected costs. Present value life cycle cost is the usual measure
employed for that purpose. Unfortunately, there is currently no single, generally agreed
upon measure of the risk of a resource portfolio. The accompanying text box on "Random
Variables and Portfolio Management" explains portfolio risk in terms of cost uncertainty
and the basic concept of comparing the riskiness of two portfolios. Appendix D of this
report describes a variety of portfolio risk measures. The rest of this subsection explains a
few of those risk measures and presents some key ideas about risk measurement.

'® U.S. government securities are often used as a proxy for an investment that bears no risk except for the
risk that the inflation rate may change.
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What is a random variable? A random variable is a number whose value changes, say over time,
in a way that cannot be predicted in advance. Planning risk for utilities is often a result the
random variability of weather, inflation, economic growth, power plant availability, the market
price of gas and the like. These and similar factors have a big influence on the cost of a portfolio,
but forecasts and trends of them are subject to unpredictable fluctuations. Often we are most
interested in the long term average cost of a portfolio of resources; that cost, itself, is usually a
random variable because it is determined by interaction of the random variables just mentioned
and others, too.

What is a probability distribution? We usually know something about the behavior of a variable,
even if it is random. The high temperature in Chicago on July 4 next year maybe impossible to
predict, but we have lots of data about past temperatures. Using that data, we can say with some
confidence that the most likely value is the long term average for that place on that day of the
year. Using that data, we can also find the probability that the temperature will 90° or 101° or any
other particular value. If we draw a graph showing temperature values on the horizontal axis and
their probability of occurring as the vertical axis, we have a picture of that variable's probability
distribution. (The figure below shows two examples.) In many cases, the graph may look like a
bell curve; for others, it may not. If a variable can have only a few different values, such as yes or
no or 0% to 100%, the graph will be a bar chart with one bar for each possible value.

What is an expected value? For a random variable, the expected value is the value we expect to
see on average over time, but not necessarily the single most common value.

How is variability measured? Appendix C to this report describes a number of ways to put a
number on the uncertainty of a portfolio's cost, but they are all ways of expressing the width of
the probability distribution.

Where do we get probability distributions for resource planning variables? 1f historical data is
exists, such as for weather or fuel market prices, we can rely on that data if we are confident that
the systems that produced those data will not change. For example, we might believe that a
manufacturer's historical data on the availability of the generators of a certain type will be
representative of the units we need to model. On the other hand, we may feel that weather data
need to be adjusted for the impact of climate change. Finding good data for the probability
distributions of resource planning variables is challenging, especially for long-term planning.

How do probability distributions relate to portfolio management? The riskiness of a portfolio of
resources is related to the variability or uncertainty of its cost. For example, a portfolio consisting
of only two resources, a single generating plant and spot market purchases, would have at least
four sources of uncertainty. One is the uncertainty in the plant's fuel cost. Another is the
variability in the market price paid for any extra power needed or earned for an excess sold. The
third would be variation in the load to be served, because that determines how much power is
available to sell on the market or how much extra needs to be bought. Lastly, the availability of
the plant helps determine how much market power needs to be bought or sold. If we know (or can
assume) the probability distribution of those four variables, we can compute the probability
distribution of the portfolio's projected cost. The probability distribution of the cost for this
hypothetical portfolio might look like Curve A in the figure in this text box.
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How are probability distributions used in comparing portfolios? Suppose we wanted a portfolio
with a more stable cost. Then we might consider adding a fixed price purchase contract to cover
some of the excess power need. This would reduce variability as some or all of the purchases
would be at a known price. We might also purchase options for the generator's fuel. The options
would cost us a certain amount whether we exercise them or not, but would ensure that the fuel
price does not exceed a certain value and also reduce the variability of the portfolio's cost. We
could use this new information to compute the probability distribution of the revised portfolio's
projected cost. The distribution of the cost for this revised portfolio might look like Curve B in
the figure below.

Curve B is much narrower, illustrating the reduction in uncertainty about portfolio cost, but is
shifted to the right, reflecting the extra fixed cost of some of the risk mitigation measures. So,
comparing these hypothetical probability distributions, we would have to make what may, or may
not, be a difficult decision, i.e., is it worth paying a somewhat higher expected cost to avoid
exposure to the possibility of a very high cost. If the differences in costs under the two
approaches are minimal the decision may not be difficult. If the differences in costs are large, the
decision becomes more difficult. Or, we might decide to look harder for cost effective ways to
reduce risk, such as adding less volatile renewable generators or ramping up energy efficiency to
reduce the need for market purchases.
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Figure 3.1. One view of the possible impact of hedging on risk exposure for the cost of a
portfolio of resources.

Exhibit

One straightforward way to measure the riskiness or robustness of a portfolio is to
compare its expected cost to its worst-case cost. Northwest Energy and the Northeast
Power Coordinating Council (NPCC) compare portfolios using this type of metric. They
measure each portfolio's risk as the difference between its expected cost and an average
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of the costs in the last 10% of the high end of its probability distribution, which they
consider to be the worst-case cost.

Another approach for quantifying risk is to calculate the increase in cost over a given
planning horizon (the selected risk level) for a specified probability or risk level. This
approach, Value at Risk (VaR), was developed in the financial sector to evaluates the
downside risk of an investment. It is always calculated in the context of a risk level and a
planning horizon. Value at risk is widely used by banks, securities firms, commodity
merchants, energy merchants, and other trading organizations, who often monitor it on a
daily basis. In the case of an electricity resource portfolio VaR can be applied to measure
the cost increase that has a certain probability (the selected risk level) of occurring over
the selected planning horizon. For example, a regulator might be interested in the VaR of
a proposed resource portfolio over a one year planning horizon at the 99% risk level. That
VaR would tell us the amount of extra cost that would have a 1% chance of occurring
over the next year. Or, a VaR at the 90% risk level for a ten year planning horizon would
tell us the amount of extra cost that the portfolio has a 10% chance of incurring over the
next ten years. Utilities in California compare portfolios using this type of metric and
variations on it.*°

Value at Risk and estimates of extreme values like the metrics used in Montana are two
measures of the risk of a specific portfolio. There are a several possible measures of risk
available for regulators to consider. These are listed in Table 3.1 and discussed in
Appendix D of this report. The goal of monitoring and managing each of these risk
measures is to identify sources of and changes to risk and to enable managers and
regulators to reduce overall utility risk for both utility customers and shareholders.
Consistency and transparency should be considered in choosing a measure to use. It may
also be necessary to require validation of the computer models used for this purpose,
especially proprietary or in-house models. It is also important to exercise care in the
development of the probability distributions used to generate the risk measurements.

"% Not surprisingly, the mechanics of computing this measure of uncertainty are far from simple. This
approach is discussed further in Appendix B of this report and in the NorthWestern Energy 2005
Electric Default Supply Resource Procurement Plan, available at
http://www.montanaenergyforum.com/plan. html

** See Appendix B of this report and CPUC Energy Division, Workshop Report on Value at Risk, Cash-
Flow at Risk, and Other Measures of Portfolio Risk. June 6, 2003.
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Value at risk Estimates the likelihood that a given portfolio’s losses will exceed a
certain amount.

Component Measures the marginal contribution to value at risk of each element
value at risk within the overall portfolio.

Credit value at | Measures potential credit exposure on individual transactions as well as
risk the total credit value at risk for the portfolio.

Enterprise-wide | Aggregates market, operational, credit, and regulatory risk.
risk measures

Costs at risk Measures probability that a portfolio’s costs will go up or down.

Rates at risk Measures potential change in end customer’s rates as a result of
generation supply portfolio.

3.5.2. Considering Risk in the Assessment of Resource Choices

The various parties involved in long-term planning, fuel and purchased power
procurement, and ratemaking will have a range of perspectives and goals. From a
regulatory perspective the goals may be to achieve a reasonable balance of cost and risk.
In order to prepare a quantitative comparison of alternative resource portfolios relative to
those goals, a regulator may wish to know the expected retail rates over the next two
years and the amount by which retail rates could increase over that same period at a 90%
risk level for each portfolio. Adaptations of the VaR measure discussed above can be
used for this purpose.

Expected cost and value at risk could be used to help evaluate and compare three
alternative strategies, e.g., (1) the status quo plus purchased power from the wholesale
market, (2) building a particular new generating plant, or (3) a combination of increased
DSM and smaller purchases of power from the market. These metrics would allow
comparison of the three resource choices on their expected present value revenue
requirement (PVRR), the usual measure looked at in IRP, as well as on the risk of rate
increases. Regulators have always done such risk assessments mentally or implicitly; now
they have tools for making these assessments quantitatively and explicitly.

This notion, of course, is based on the assumption that one can actually quantify the risk.
As discussed earlier, future probability distributions are typically estimated based on an
analysis of historical data. If the historical data is inadequate or does not represent current
or future fundamentals, then the probability distribution will not be accurate. Some types
of risk are well represented in historical data, such as interest rate fluctuations, returns on
financial investments, and some commodity prices. Other risks are not well represented
in historical data. For example, the additional price risk for fossil fuels due to potential
carbon regulations would have to be analyzed separately, perhaps through a scenario
analysis, and added to the underlying uncertainty in fossil fuel market prices.
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There are of course ways to.reduce the level of risk identified in any such analysis. For
example one might sign a long-term fixed-price contract or purchase commodity futures.
That would eliminate, or nearly so, the risk associated with increases in material costs,
but it would also eliminate the potential benefits if those costs fell. There are also more
sophisticated approaches using call and put options which can limit the downside risks
but still capture the upside benefits. The most neutral approach is a “costless collar” in
which the purchase and sales costs of the options net to zero. In essence, this is trading
some of the upside potential to protect against some of the downside risk.

Thus, to summarize, all of the “at risk” calculations attempt to determine the likelihood
and magnitude of the downside risks. The results are based on statistical models, usually
reflections of historic performance of a given investment or market, and predict a “loss”
threshold at a given probability level over a specified time period. The methodologies are
most robust in the short to intermediate term for normal economic conditions. Unusual or
new conditions can be factored in through additional analysis, but these require special
studies.

3.5.3. Tools for Mitigating Risk

The goal of monitoring and managing each of these risk measures is to identify sources
of and changes to risk and to enable managers and regulators to reduce overall utility risk
for both utility customers and shareholders.”’

Many kinds of risk can be protected against with insurance, although there is a usually an
increase in the expected cost for doing so. This is true for some resource types, but not
all. For example, if one wishes to reduce exposure to the risk of possible climate change
mitigation costs or emission permit costs, one could choose renewable resources over
fossil fuels as a portfolio addition. At the current time, the expected cost of power from
many renewable resource plants may be greater than the expected cost of fossil fuel
plants over their respective lives. Hence, choosing that kind of renewable generation
insures against a possible future cost at the expense of accepting an increase in the power
cost that will occur if those climate change costs do not arise or arise late. However, there
are possible “insurance” resources that do not incur extra costs. Many DSM resources are
known to be cheaper in terms of lifetime revenue requirement than traditional fossil fuel
generation (and the associated transmission costs and line loss costs), but also provide
insurance against possible CO, emission costs. In addition, reducing a utility’s riskiness
by making lower risk portfolio choices may reduce its cost of money and hence its
overall cost of service.

2! For additional discussion of ways in which portfolio management can address electricity resource risk for
regulated service or default service procurement, see Biewald, et al., 2003 cited above.
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4. Tools and Data for Portfolio Management

4.1. Overview

Portfolio management activities can be grouped into three major applications or stages, as
discussed earlier. These activities as indicated in the Introduction are

e developing a resource plan,
e procuring the portfolio of resources identified in that plan, and
e managing that portfolio of resources on an ongoing basis.
Some of the questions to keep in mind when considering the appropriate tools are:
e Over what timeframe will the proposed strategy apply?
e What level and stability of prices are expected to result during that time?

e What flexibility is there to modify the strategy in response to changes in demand
or supply conditions, at what points in time is that possible, and what is the
process for doing so?

e What alternative strategies were, or should be, considered?

The nature and scope of each activity may vary according to the entity responsible for
portfolio management and its particular objectives, constraints and circumstances. For
example:

1. Type of organization, e.g., vertically integrated utility or a load serving entity.

2. Scope of consideration, e.g., total cost of delivered services, generation service
cost.

3. Planning objectives, e.g., rate minimization, rate stability, balance of rate
minimization and rate stability, rates tied to day ahead prices.

4. Time frame for pianning, e.g:, decade or more, one to five years, less than a year.

5. Planning constraints, e.g., all new resources to be acquired from wholesale
market, renewable energy target.

This section provides an overview of the data and software tools available for each major
application and a brief discussion of the issues associated with each.

4.2 Tools Available for Portfolio Management

The software tools that are available come from two different perspectives (1) financial
planning and investment and (2) traditional utility supply-side planning. The former flow
from a highly developed quantitative practice and focus on the management of various
financial instruments such as future contracts, laddering, and options. The software tools
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available in this category offer fairly sophisticated methods for evaluating risk.
Contrastingly, those models and tools coming from the utility side represent the unique
aspects of the electric utility industry, but are much less sophisticated in risk analysis.
The sections below describe the types of tools and Appendix C describes specific
software tools in more detail. Table 4.1 provides an overview.

Table 4.1 Overview of software models for risk analysis and management

Application Time Input Data and Capacity Procurement and
Horizon Forecasts expansion scheduling models (no
models capacity expansion)
1. Integrated 10 to 20 Forecasts of Optimization e PLEXOS for Power
System. Plan years Models Systems
(analytics) e customer load,
(long-term) e price elasticity, Electric. Generation
e resource availability, | Expansion System
o fuel costs, (EGEAS)
® resource costs, EnerPrise Capacity
e risk premiums, Expansion
¢ fuel price volatility,
e reliability
requirements and Screening,
policies, scenario, and risk
s  environmental analysis models
policies and costs. PowerBase Suite
AURORA
RISKMIN
2. Procurement | | to 3 years Energy and fuel price BookRunner;
(Trading and forecasts and market Ed
Risk (short-term) | fypyres. ur
Managex’nent) Epsilon & Eﬂtegrate

Load requirements.

ICTS Symphony
Planning and Risk

3. Management
(Generation and
Scheduling)

Daily to
annually

(day ahead or
near-term)

Short term load forecasts.

Resource and
transmission availability

Fuel and energy prices

Environmental conditions

Monaco
Predict!
Kiodex Risk Workbench

4.2.1. Load Forecasting

Load forecasting has been done since the beginning of the electric utility industry. The
approaches used vary by the time scale involved. Short-term forecasts of a day or less are
based on typical hourly load patterns for the season and weather forecasts. Forecasts of a
few years are generally derived from recent historic data and extrapolated with
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adjustments for weather and simple external drivers such as population growth and
planned DSM programs. Common current practice is to incorporate weather variability in
computing confidence intervals for peak load levels. The greatest change has occurred
with long-range forecasts. The old practice was to plot the historic load values on log
graph paper and then draw a straight line into the future. More modern practices look at
load growth by customer class and apply econometric methods to develop future values.
In some cases the load components are broken down by end-use category. That approach
is especially useful for designing and evaluating Demand Side Management (DSM)
programs. Over the years, most entities have developed and refined their own custom
tools for load forecasting.

4.2.2. Price Forecasting

With the move in recent years to wholesale markets, a number of tools have been
developed that integrate load and price forecasting. Some of these are quite sophisticated
and consider transmission constraints and locational prices.

There is considerable academic and professional literature on this topic. In recent years
most efforts have been focused on short-term forecasting using such techniques as neural
networks.

4.2.3. Integrated System Planning

Integrated system planning is about finding the right mix of supply and demand side
resources that provide low cost and reliable electricity service, while also minimizing
risks. This is much like the Integrated Resource Planning (IRP) that was done by utilities
before deregulation. The goals are similar but the available components have changed
somewhat.

4.2.4. Risk Analysis

In this category are applications focusing on various aspects of risk. The short-term
products look at the more quantifiable risks associated with futures contracts and energy
markets. A few of the more utility focused tools try to represent in some way the longer
term risks. But that is conceptually a more difficult task since there is much greater
uncertainty. For longer-term analysis, a scenario-based approach is most commonly used,
but the challenge always is to make those scenarios diverse enough to capture a
reasonable range of possibilities.

4.2.5. Managing Financial Resources and Contracts

An important aspect of portfolio management is organizing and managing contract
information.

Some of the types of products that could be monitored with software tools include spot
purchases, forward contracts, option contracts, and flexibility contracts. Each of these
product types offers a different type and degree of pricing and flexibility.

Synapse Energy Economics — Portfolio Management Tools Page 31



Exhibit

WS-2

The goal of portfolio management may be thought of as finding the optimal trade-off
between price and flexibility through an appropriate mix of low price/low flexibility
(long-term contracts), reasonable price but better flexibility (option contracts), or
unknown price and supply but no commitment (the spot market.) Varying durations as
well as contract types can help create an even mix. The role of software for managing
contracts and options is to monitor (perhaps on a daily basis) the cost and risk of the
inventory of such products and to analyze purchases and sales that might improve the
tradeoff. If a portfolio includes short positions or options, frequent analysis is needed to
choose the best time to fill short positions or to exercise options (if at all).

There are many vendors offering various applications for this purpose and below we list a
few of fairly wide use in the energy sector. Note also that this category also overlaps
some with the risk management tools in the next section.

4.3. Strengths and Deficiencies of Tools for Resource
Planning and Procurement

Some points to keep in mind with regard to software tools for IRP and PM:

1. Traditional electric industry tools have a utility cost-based engineering
optimization perspective. This is also true of nearly all IRP tools whose goal is to
determine the least-cost plan given various fairly fixed expectations about the
future.

2. Most traditional planning models are deterministic and do not incorporate
uncertainty. Thus their results, while optimal for a specified set of assumptions,
may not be so if circumstances change. Traditionally scenario analysis has been
used deal with these limitations, but the range of scenarios needs to be wide
enough to adequately represent the range of possible futures. There is a general
human tendency to expect the future to be a smooth continuation of the present,
but a look at the past shows that that is not always the case. One approach is to
double the range of what conventional wisdom says. Another approach is to
consider some “far out” scenarios as stress testers for the plans that are developed.

3. Short-term uncertainty can be more easily quantified via statistical methods than
long-term uncertainty. Thus sophisticated statistically based methods used in
trading and risk management tools are more appropriate for shorter terms of up to
one or two years, but are harder to apply to long-range analysis and planning, at
least at the current state of the art. This is mainly because of the increasing
uncertainty of projections as time spans grow.”*

*2 The ENERGY 2020 platform takes a somewhat different approach that may be helpful in analyzing the
risks of long-term uncertainties and strategies. Originally developed as a premier load forecasting
model, it is one of the few end use models commercially available. However, its endogenous and
bottom up approach to representing the performance of the utility and its load and resources through
time allows it to offer an integrated system for IRP analysis including representation of various supply-
side and demand-side options. It does not presume optimal functioning of the utility’s dispatch, or
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4. Most financial tools are focused toward the shareholder/manager perspective and
not toward customers. Thus when such tools are used for utility PM there needs to
be a refocusing on the implications for customers.

5. Demand-side options and non-traditional resources (such as wind and solar) are
not well represented in most models. Thus special effort, depending on the model
used, may need to be taken to adequately include these choices.

6. Societal benefits such as environmental externalities and employment impacts are
not generally represented. If they are to be considered, they may have to be
calculated externally to the PM models themselves.

It is important to remember what the model was designed to do and what necessary
simplifying assumptions are built in to it. Careful review of key input data is always
necessary and it is wise to remember that even the best of models fed the best available
forecasts can provide only informed approximations of the future.

44, Things to Consider Before Selecting Software

Whenever selecting software, it is important first to prioritize the objectives and then to
evaluate the available options in that context. ~*

e Objectives: How well the software meets the designated goals.

¢ Involvement: The ultimate users of the software need to be closely involved in its
selection.

e Transparency: Are modeling methods and algorithms well documented and
visible to users and regulators?

e Software Characteristics:

Monitoring capabilities

Facilitation and documentation of risk assessment, testing, and remediation
Built-in version controls

Security and access controls

Electronic sign-off functionality

Audit trail documentation and traceability

Ability to customize input fields, reports, and templates

0O 0O 000 O0O0

¢ Reporting Capabilities: Are the model results available in reports and formats that
are easily understood and used?

resource expansion as many models do, but can represent imperfections in planning and their results.
For risk analysis, it provides a broad, integrated platform to analyze a wide range of long-term
uncertainties via Latin Hypercube sampling (an efficient type of Monte Carlo simulation).
http://www.energy2020.com/energy.htm

¥ Some of these criteria are from Anne Marchetti, Beyond Sarbanes-Oxley Compliance: Effective
Enterprise Risk Management, John Wiley & Sons, 2005.
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Flexibility: How easily can the software be applied to meet new needs?

Support: Does the vendor provide training, fix problems and update the software
as needs change?

Implementation costs: software, licensing fees, hardware requirements,
implementation time, training costs, customization efforts/consulting. Complex
models severely tax even high end computer hardware. Investments in the fastest
computers and largest storage devices available are likely to result in considerable
labor savings and faster, more responsive answers to modeling questions. In
summary, regulators considering PM or IRP software acquisition, whether for
their own use or by utilities they oversee, should focus on the prioritized goals
and be aware that the largest expense is likely to be for the personnel to properly
use the software.

Staffing Requirements: The biggest investment may actually be in hiring and
training people to properly use the software for the desired objectives.

4.5. Data Requirements for PM

Depending on the type of PM activity choosen there will be different data needs. Some
of this can be based on historic information, but the essence of PM entails making
decisions about a future in the face of uncertainty. Thus, the data used in each PM
activity are primarily forecasts or assumptions. Moreover, as with most forecasts, the
longer the planning horizon the more uncertain the forecast. In some cases the PM tools
may themselves generate these forecasts based on historic data, or other methods and
tools may be used. But in either case, the development of the input data is as least as
important as the modeling itself and should be carefully scrutinized.

Some major general categories of data required for PM are forecasts of:

customer load;

reliability requirement policies;

customer price elasticity;

resource availability (including energy efficiency and renewable energy);

resource costs, both fixed capacity costs and variable operating costs including
fuel prices;

fuel price volatility;

environmental policies.

Procurement and/or portfolio management decisions that are made in the short- and near-
term require more detailed data than resource planning decisions made for the long-term.
The types of detailed data required for those short- and near-term decisions are listed in
the box below.
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Requirements

e Load forecasts
e Customer price elasticity (reduced consumption, switching)
e (Capacity requirements

Fuel Markets

e Historical fuel prices and volatility
e Forward market prices

Self- Generation, Efficiency and Renewables

e Production costs from own generation
e Energy efficiency availablity and costs
¢ Renewable energy availabilty and costs

Wholesale Electricity markets

e Forecast costs of capacity, transmission, and ancillary services

o Forecast costs of congestion and of FTRs to hedge congestion risk

o Historical wholesale electricity prices and volatility in the region of interest—both
on and off-peak

o Forward market price data for electricity
e Probability and impact of new environmental regulations, e.g., CO, controls
¢ Probability and impact of new reliability requirements, e.g., RPM policy in PJM

Financial Instruments

¢ Financial instruments and associated costs

Depending on the specific circumstances not all of these may be required, or other kinds
of information may be required. Each situation needs to be analyzed considering the
objectives and what data is relevant and available.
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5. Expertise and Staffing for Portfolio Management

5.1. Staffing and Expertise for Portfolio Managers

Overall, the expertise of the organization should include the following knowledge, skills,
and abilities relating to portfolio management, risk analysis and management, and IRP:

Knowledge:

¢ Detailed knowledge of the natural gas markets, electricity markets, regional
transmission organizations, and FTRs

e Full understanding of the range of available supply and demand options
(including renewables, energy efficiency, etc.)

¢ Working understanding of the engineering and operations functions required to
get those supply and demand options on-line

e Full understanding of transmission related options, including RTO/ISO rules and
costs

o Working knowledge of relevant accounting rules (including rules for transactions
in derivatives and Sarbanes Oxley compliance)

e Full understanding of environmental regulation costs and risks
Technical Skills:

¢ Ability to develop or select and implement quantitative models for power trading,
power marketing, and fuels hedging

o Ability to utilize statistical and modeling tools, which may require programming
expertise, as well as standard spreadsheet and database applications

e Ability to perform quantitative analysis of risk exposure on a periodic (possibly
daily) basis and a long-term basis regarding both financial and physical positions

e Ability to identify, evaluate, and understand actual and potential changes in
markets to assess overall portfolio risks

¢ Ability to develop and evaluate risk mitigation options

¢ Ability to take part in financial trades, potentially on a daily basis

o Ability to translate the outcome of the portfolio into utility rates
Other Abilities:

e Ability to communicate complex issues and options to internal staff and external
parties (regulators, shareholders, etc.) regarding the overall risks associated with
the current portfolio, as well as modifications that can be made to decrease such
risks

e Ability to develop and maintain a system to provide detailed, traceable records
regarding all trades and risk management strategies
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e Ability to prepare reports regarding the portfolio’s valuation

e Ability to report activities to FASB, the SEC, rating agencies, regulators,
shareholders, and the public.

While it is definitely possible, and perhaps preferable, for a utility to take on all of the
above responsibilities with regard to portfolio management, there is an alternative
solution, which is to outsource the portfolio management function.

5.2. Staffing and Expertise for Regulators
Regulators can and do play multiple roles with regard to portfolio management strategies.

The four major roles, which may not all be performed by a given commission, can be
broken down into the following:

1. Design of the portfolio (choice of supply/demand side resources, T&D resources,
types of suppliers, types of contracts, hedging mechanisms, etc.)

2. Actual procurement of products (solicitation of contracts, making trades, hedging,
etc. and regular oversight of the portfolio)

3. Ongoing oversight and adjustment of the portfolio design and procurement, either
as regulator or as implementer of procurement

4. Audit and other regulatory oversight of the utility (or other responsible parties)
regarding each of the above.

How involved regulators are in each of the above is state dependent. In Maine, for
example, regulators are intimately involved in each of the four roles described above,
whereas in other jurisdictions regulators simply oversee the utilities’ activities after the
fact. Most states with competitive retail procurement fall in between these extremes. For
example, in New Jersey, the Board of Public Utilities approves the portfolio and

procurement plan, as well as the results of procurement, while the utilities execute those
plans.

Naturally, the skill set required of regulators involved in electric portfolio management
varies considerably with the extent that they are involved in each of the roles. Regulators
generally need to be highly analytical, knowledgeable about financial products (hedging
instruments, forward markets, etc.), knowledgeable about the range of resources available
at any given time and their general cost. As far as timing, the role that regulators play is
on-going or cyclical. From first assessing key risk areas to developing options to mitigate
that risk to implementing a strategy and monitoring that strategy, regulators play a
dynamic role in managing utility risk practices. For a graphic to demonstrate the full
range of roles, see Figure 5.1, below.
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Figure 5.1. The role of the regulator in risk management is dynamic in nature. 2

6. Conclusion

Traditionally, utilities performed integrated resource planning by evaluating a wide
variety of available (or expected to become available) supply-side and demand-side
resources in order to meet current and future needs. The usual emphasis was on finding
the combination of resources added gradually over a planning period that was expected to
meet the need at the lowest present value cost to the utility and its ratepayers over the
planning period. While IRP processes have strong similarities from state to state, the
detailed requirements specified by utility commissions vary. These differences include
details for treatment of energy efficiency programs, whether and how to include
treatment of environmental and societal costs, mechanisms for public input, and
treatment of the way risk and uncertainty are treated.

Wise investors and commodity purchasers generally employ some kind of portfolio
management (PM) and an organized procurement process to choose from the huge
variety of products available. Portfolio managers must choose from contracts of various
lengths and starting dates, decide whether and how to use options and hedging products,
and evaluate many other possible strategies. This task, as a whole, has features in
common with the job of a mutual fund manager, who takes responsibility for investing
money for others, such as the assets of a retirement fund or an individual investor. In that
setting, some of the available choices are cash, stocks of various kinds, bonds of various

24 Lucienne Robillard, “Integrated Risk Management Framework,” presented by the President of the
Treasury Board, Canada, April 2001.
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lengths and maturities from various issues (companies, governments, special purpose
entities, etc.), interest rate futures, mutual funds, and so on. State-of-the-art PM uses
detailed quantitative analysis to understand the uncertainty of cost and returns from
different investment choices. The goal of this quantitative analysis is to assess and
manage how different combinations of investments with varied kinds of uncertainty
affect the return and risk profile of the portfolio as a whole.

Obviously, this is a very general concept. When applied to electric power procurement,
there are specialized constraints and additional options such as building one's own
generation or reducing one’s need through procurement of DSM options. Up until the
mid-1990s, vertically integrated utilities focused on building or buying generation and on
DSM programs, so adding PM to IRP would have made a difference only in emphasis.
More recently, two things have changed. First, the appearance of market trading in
wholesale power and options for power, natural gas, weather, and emission permits have
begun to widen the choices a utility can make in its resource planning to look more like
the type of PM seen in financial and commodity markets. Indeed, some "vertically
integrated" utilities have de-emphasized owning generation and instead concentrate on
power purchasing. Secondly, competitive procurement of power for default service has
begun to use PM-like features, such as contract laddering and purchasing from purely
financial brokers who do not own generation.

A few state PUCs now require utilities to apply portfolio management with the goal of
achieving reliable electric service at reasonable rates to customers over the long term,
either for vertically integrated service or for default service procurement.

Arguably all electric utilities—vertically integrated and distribution-only—could benefit
from placing greater emphasis on PM. The recent developments in the competitive
wholesale electricity markets create greater opportunities but also greater pitfalls. A
passive or inactive utility is more likely to suffer from the pitfalls than benefit from the
new opportunities. Regulatory guidance and oversight will be critical to achieve the goals
of portfolio management, and to ensure that all utilities have clear direction regarding
their roles as portfolio managers. Utilities, even in states with restructured electricity
industries, may need to take another look at how and why to manage resource portfolios.

The great variety of new electricity and electricity-related products and tools available for
managing resource portfolios and rapidly changing market conditions means that
regulators have an opportunity to reassess their roles and expectations regarding the
scope and nature of portfolio management applied in their state, regardless of whether it
is a retail choice state or a fully regulated state. This report has reviewed the reasons for
this conclusion, explained the key analytical and policy-making challenges, and reviewed
the software and skills necessary to perform those functions. It should be emphasized,
however, that markets, market rules, and product offerings have shifted and changed
frequently for some time now, and show no signs of stabilizing anytime soon. Regulators
should continue to monitor such changes and update their policies and practices
accordingly.

Most of these planning models discussed in this report require special effort in order to
include energy efficiency and renewable energy in their evaluation of resources. In
addition, these tools would benefit from improving their methodologies for analyzing
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long-term risks and comparing long-term decisions under uncertainty. For example, some
existing optimization models require the representation of system operation to be
simplified and limit the number of resources that can be considered in a model run. Such
modeling constraints can prevent the long-term costs and benefits to consumers of a
diverse mix of resources from being evaluated fully. The availability of the data these
models require to do sound risk analysis is also problematic in some competitive
situations, while the institution of competitive wholesale markets has improved data
transparency in others. Regulators may wish to promote research and development on
improvements in these areas.
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Appendix A: Supply Acquisition Strategies For
Default Service In States With Retail Access

A.1. Overview

For this report, we examined competitive processes for procurement of power for default
service in several states and the District of Columbia, representing a range of approaches
to default service procurement. Specifically, we looked into actions that states are
currently taking to manage risk—primarily price risk—for default service customers. The
common approach to managing that risk is through defining and overseeing the
procurement process used by default service providers (also known as basic service
providers and providers of last resort).

States using auction or RFP procurement typically procure different products for different
classes of customers. For example, a fixed price, all requirements service, including
energy, capacity and ancillary services, might be procured for residential and small
commercial default service customers, while large commercial and industrial customers
might be served under a procurement for fixed price capacity, with energy billed at spot
market prices. In states that procure default service power for small customers under
multi-year, fixed-price contracts, power for medium-sized commercial customers may be
procured under fixed price, but shorter contracts.

In this Appendix, we focus on procurement approaches for residential and the smallest
commercial customers, as such approaches present the most challenging concerns for
risk mitigation policies.

A.2. Risk Management Approaches Used in Default Service
Procurement

Having surveyed a number of deregulated states, we find that many, but not all, retail
access states have adopted one or another form of contract laddering to manage price
volatility. Contract laddering means that power is procured in staggered, multi-period
contracts, instead of through a single contract, or several contracts, that expire all at once.
When such a ladder of contracts is put in place, only a fraction of the total portfolio of
electric generation contracts expires each cycle, and only a fraction of the supply needs to
be replaced and re-priced. In practice, this means that the majority of a customer’s
generation rate is already locked in by pre-existing contracts; the full effect of trends or
spikes in electric generation prices is buffered for default service customers. In most
jurisdictions that use contract ladders, the cycle period is one year, and the most common
choice for contract lengths has been three years. Figure A.1 shows a pattern of
procurement over time for a simple ladder of three-year contracts with one-third of the
load rolled over annually. A contract ladder of this type, whatever the length of its
contracts and number of cycles, may require odd contract lengths when being initialized
to allow for synchronizing contract expirations and future procurements with ISO or RTO
planning years and the like.
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Laddering is the main procurement strategy used by a number of states and utilities that
pursue competitive procurements for their default service, particularly on the East Coast.
Table A.1 presents the specifics of procurement schemes in the jurisdictions studied.

Procurement
Year

1/3 load

1/3 load

1/3 load

Initial 1-year contracts

Initial 3-year contracts

Rollover 3-year contracts

Subsequent 3-year contracts

Figure A.1. lllustrative 3-year procurement ladder with phase-in. In this example, by Year 3, only 1/3
of the contracts expire and must be replaced each year. In other words, 2/3 of the load prices are
locked in earlier years.

Specific laddering terms, such as those described above, are established via commission
orders. In many cases, the framework used to establish such terms was a negotiated
settlement amongst some of the parties to a rulemaking or other proceeding. Settlements
have included varied parties, including some or all of the utilities, wholesale bidders,
retail suppliers, regulators, consumer advocacy groups, and others. Generally, once the
contract procurement ladder and process is established, adjustments have been made for a
period of several years before it is revisited.

A.3. Observations on Procurement Approaches

A.3.1. Procurement Process

A few retail choice states rely primarily or in part on spot market purchases for default
service procurement (e.g., Texas and New York). In New York, supply procurement for
default customers is essentially a portfolio-based approach where utility supply portfolios
typically consist of "legacy hedges" (i.e., long-term contracts entered into at the time the
power plants were sold), short-term contracts, spot purchases from the NYISO market,
and financial hedges. The majority, however, use either a Request for Proposal (RFP) or
an auction format to procure power for default service customers. New Jersey led the way
with auctions for default service power, using a descending clock auction to determine
final prices. Illinois has recently adopted a similar process, but has not yet executed an
auction. A number of other jurisdictions, including Maryland, the District of Columbia,
Maine, and Delaware, use RFPs soliciting bids of various lengths for fixed price blocks
of default service power.
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Table A.1: Competitive procurement strategies for procurement of default service power in selected

jurisdictions.
Jurisdiction Procurement Contract Effective Date | Timing of Procurements | %, of Annual
Process Durations of First Requirement
Type Procurement s Procured
New Jersey Auction 3-year 2002 Annually, in February 33%
Maine’ RFP 3-year 2005 Annually, in December 33%
Illinois Auction 3-year 2006 (pending) Annually, in September 33%
Maryland® RFP Mix of 1,2 2005 Annually, in 3 rounds, Varies.
and 3-year approx. 3 weeks apart, Currently 25%
Previously began in Dec., | annually.
but MD, DE and DC
expect to reschedule so
that bid periods do not
overlap.
District of RFP Mix of 1,2 2005 Same as Maryland Varies.
Columbia and 3-year Currently 25%
annually.
Delaware’ RFP 3-year 2006 Same as Maryland 33%
Massachusetts’ | RFP 1-year 2004° Semi-annually, in April 50%
and October
Texas Spot market N/A 2002 Daily Actual daily
requirement
New York Utility- Varies, some 1999 Varies Varies
specific pre-existing
portfolio long-term
approaches contracts,
along with short-term
the use of contracts, spot
financial purchases,
instruments and financial
instruments.

' New legislation (May 2006: 36 MRSA §3203) establishes the possibility of using longer-term contracts.
* The MD PSC is currently exploring changes to SOS procurement: case number 9064.

? New legislation (April 2006: H.B. 6) calls for sweeping changes, including integrated resource planning,
consideration of both short- and long-term contracts, owning and operating generation facilities, and

demand side management program to serve default service customers. At least 30% of the requirements

are to be procured competitively from the regional wholesale market. IRP aspects of this bill will be
implemented over time, but a proceeding is under way to consider revisions to the RFP procurement
process (PSC Docket No. 04-391).

4 While Massachusetts has revisited contracting mechanisms multiple times over the last several years,
most of the state’s basic service providers continue to procure 50% of their load every 6 months, using

1-year contracts. However, in a December 2005 settlement, NSTAR agreed to begin using a mix of 1, 2,

and 3-year contracts for its generation contracts going forward.

* Effective date of semi-annual procurements. Standard offer service began in 1998.
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Advantages and disadvantages are claimed for each approach. State regulators or default
service providers who utilize RFPs can readily adjust the RFPs annually to address
specific needs or concerns over time. Smaller jurisdictions perceive an advantage in the
RFP format due to reduced transaction costs and shorter lead times, viewing a more
formal auction process as burdensome. Meanwhile, advantages of the auction include a
perception of greater transparency, especially since bidders receive feedback about the
level of interest expressed in each round of bidding as the price descends from round to
round. To date, there is not enough data to clearly indicate which approach is better from
either the generator or consumer perspective. Theoretical arguments have been offered
about which one, if either, will produce the lowest prices, greatest bidder participation,
etc., but, in practice, each approach has been able to attract a sufficient number of bidders
to satisfy the various commissions that monitor the processes.

Some states (e.g., New Jersey, Maine, Illinois) have a single annual procurement to
replace expiring contracts. Maryland, the District of Columbia, and Delaware each spread
the annual procurement over three separate bid dates, spaced approximately three weeks
apart in time. This is perceived to reduce the risk that a temporary market disruption will
dominate the overall result. On the other hand, the smaller size of each procurement
might make the RFP marginally less attractive to bidders and slightly increases the
administrative cost.

The different approaches have advantages or disadvantages for both the buyers and
suppliers, but there is not enough data available to reach firm conclusions on which
approaches are better and under what circumstances. Clearly, however, timing plays an
important role in the outcome of procurements. Default service procurements are
typically scheduled farther in advance and are not easily moved. Market events and the
timing of their procurements hit the 2006 generation contracts in Maryland, the District
of Columbia, and Delaware particularly hard. These jurisdictions each held the first of
their three intra-year procurements in December 2005, when natural gas price futures
were at an all time high. Even a six week delay would have resulted in prices on the order
of 20% lower. In this regard, New Jersey was fortunate, because its last procurement was
held in February 2006, at which point natural gas prices (and electricity futures) had
already begun to subside. Thus, the specific timing of procurement processes can
significantly affect generation rate outcomes. Jurisdictions attempting to initialize a
multi-year laddered procurement are particularly vulnerable. Whether results can be
improved by introducing flexibility in the timing of procurements is a recent topic of
controversy.

A.3.2. Contract durations in default service procurement

We see that not all states have chosen to implement the same contract laddering terms.
New Jersey, Illinois, Delaware, and Maine have chosen a simple 3-year contract
laddering approach.6 The District of Columbia and Maryland use a combination of one-,

5 New Jersey began with unladdered one-year contracts and began phasing in a three-year ladder with its
2003 procurement. In its 2005 RFP, Maine began to phase in a three-year ladder, but did so by
procuring separately priced contracts for each off years one, two and three of the ladder, rather than
single, flat-priced bids for the whole three years.
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two- and three-year bids in their 2005 and 2006 RFPs. Meanwhile, Massachusetts utilizes
only 1-year contracts in overlapping procurements every six months. In New York, some
utilities use the laddering approach for a portion of their supply portfolios with the
remainder of their portfolios consisting of longer-term contracts and spot purchases.
Texas relies on spot markets.

The duration of contracts and the number of overlapping contracts in a laddered portfolio
has a major affect on the degree to which customers are protected from price fluctuations;
those procurements using spot market purchases or unladdered contracts (100% of
contracts expire together) expose customers to greater price volatility than laddered
procurements. Contracts for longer periods of time protect customers from price
fluctuations longer, but if they are not laddered to roll over, create the risk of larger price
jumps when they do expire.

In general, jurisdictions that use a three-year ladder with annual roll over of one-third of
the supply have chosen to optimize their ladder to provide protection against fluctuations
of price ranging from short-term spikes to highs and lows of up to a few years. With
regard to the longer-term risks (say, price trends over five to ten years or longer), a ladder
of three years or less is inadequate to mitigate those risks for customers. A three-year
ladder results in generation rates that are, in effect, a three-year moving average of
market prices. So, if generation prices gradually rise over ten years or if a market change
results in a sudden long- term shift in prices, the risk mitigation obtained from early
procurements fades out after three years and the full force of those market trends or
events is fed into rates at that time. Price risks due to long-term trends or sudden
permanent market shifts may be mitigated only with correspondingly long-term
procurements (or other types of long-term hedging). In order to accommodate longer-
term stabilization goals, a long-term ladder or longer-term resources would be needed.

It is important to note that a single long-term purchase stabilizes rates for the life of the
contract, but at the risk that the contract may turn out to be higher than market prices that
actually occur in the future and at the expense of total exposure to market conditions
prevailing at the end of that purchase. Alternatively, the aspect of laddering that produces
risk mitigation as well as price stability is that it divides the supply up into small
increments, each of which is priced separately at a different time and only one of which
expires at any given date.

It is also important to highlight the fact that states may have different policy objectives
with regard to portfolio management. For example, states that have chosen contract
laddering may have a goal of trying to stabilize prices for customers who do not switch to
a competitive supplier or they may anticipate that small customers are unlikely to switch
to a competitive energy supplier.

New York specifically desires to encourage development of competitive retail markets
but requires utilities to provide stable prices for mass market customers until volatility
mitigated products are available from the competitive market. The NY PSC's 2004 policy
statement requires that utilities that provide default service, at least for the present, should
"prepare plans to foster the development of retail markets" and "continue to maintain a
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balanced contract portfolio for residential customer commodity" in the "near term."’

Pricing of default commodity service varies by utility and by customer class. Some
utilities pass through average monthly NYISO spot prices in the supply charge but with
an offsetting adjustment to delivery charges based on the "value" of hedges, so that, on
average, the utility's commodity price is based on its overall portfolio cost.® Texas has
chosen a similar strategy to encourage competition. Most deregulated states, however,
have opted to focus procurement policy on the needs of customers who do not shop.

A.4. Beyond Laddering

When contract laddering is the sole procurement tool used, it provides only limited
portfolio management benefits, which are realizable only over the length of that ladder —
sometimes a very short time frame. Some states are beginning to address this limitation
through new laws that explicitly try to obtain low costs over the long-term for their
smaller default service customers. A variety of means have been adopted or are under
discussion for this purpose.

Maine is one state that has taken this approach. The Maine Legislature recently enacted
legislation requiring the PSC to “adopt by rule a long-term plan for electric resource
adequacy for this State to ensure grid reliability and the provision or availability of
electricity to consumers at the lowest cost.” The new legislation allows the Commission
to include in that plan "cost-effective demand-side measures" as part of the supply of
standard-offer service. It authorizes the Commission to enter into various standard-offer
service contract lengths and terms for residential and small commercial customers and
directs the Commission to consider developing one or more demand response programs
for medium nonresidential customers.””

Delaware now also requires expanded portfolio management practices embracing full
scale integrated resource planning for default service including energy efficiency,
renewables, and the option of utility construction of new generation units.

On or after May 1, 2006, it is the policy of the State that Electric Distribution Companies
subject to the oversight of the Commission and as part of their obligation to be Standard

7 Quotations from pages 48, 52 and 28-29 of th