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I INTRODUCTION

PLEASE STATE YOUR NAME, TITLE AND BUSINESS ADDRESS.
My name is Scott Norwood. I am President of Norwood Energy Consulting, L.L.C. My

business address is 9408 Bell Mountain Drive, Austin, Texas 78730.

WHAT IS YOUR OCCUPATION?
I am an energy consultant specializing in the areas of electric utility regulation, resource

planning and energy procurement.

PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND AND
PROFESSIONAL EXPERIENCE.

I have over 33 years of experience in the electric utility industry. Since January of 2004,
I have served as President and sole proprietor of Norwood Energy Consulting. In this
capacity I have provided electric utility regulatory consulting services to clectric
consumer and governmental organizations. My consulting practice has been focused
primarily on the areas of electric resource planning, power supply system dispatch and
operations, transmission planning analyses, and evaluations of electric utility fuel supply
and purchased power issues. Before founding Norwood Energy Consulting, I was
employed for 18 years as a Principal and Director of the Deregulation Services
Department of GDS Associates, Inc., an electric utility consulting firm. From 1984 to
1986 1 was employed as Manager of Power Plant Engineering for the Staff of the Public

Utility Commission of Texas, where I was responsible for analyzing and presenting
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testimony addressing resource planning, fuel and purchased power cost issues arising
from electric utility regulatory filings with the Commission. From 1980 to 1984, I was
employed by Austin Energy as a Power Plant Engineer, in which capacity I directed
electrical maintenance and design projects at three gas-fired power plants. I received my
Bachelor of Science degree in electrical engineering from the University of Texas in
December of 1980. Exhibit SN-1 provides a more detailed summary of my background

and experience.

ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE?

I am testifying on behalf of Oklahoma Industrial Energy Consumers (“OIEC”).

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE CORPORATION
COMMISSION OF OKLAHOMA?

Yes. 1 have testified in numerous proceedings before the Oklahoma Corporation
Commission (“OCC” or “Commission”), including Oklahoma Gas and Electric
Company’s (“OG&E”) 2007 application for approval of the Red Rock coal-fired
generating station (PUD 200700012); OG&E’s 2005 and 2008 base rate cases (PUD
200500151 and PUD 200800398); OG&E’s application for approval of a $211 million,
120 mile, 345 kV transmission line from Woodward to Oklahoma City to facilitate wind
energy imports from western Oklahoma (PUD 200800148); OG&E’s applications for
approval of the OU Spirit and Crossroads wind generation projects (PUD 200900167 and
PUD 201000037); OG&E’s 2006 and 2009 fuel prudence reviews (PUD 200700364 and

PUD 201000175); and OG&E’s application for approval of a rider to recover Southwest
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Power Pool (“SPP”) transmission charges (PUD 201000146). Ihave also participated on
behalf of OIEC in past Commission proceedings involving environmental compliance
issues, including Public Service Company of Oklahoma’s (“PSO”) request for approval
of an environmental compliance plan (PUD 201200054) as well as recent Commission
public meetings involving environmental compliance proposals presented in the 2014
Integrated Resource Plans (“IRP”) filed by OG&E and PSO. Through my participation
in these past projects, and similar proceedings in other jurisdictions, I have become
familiar with the operations of power supply resources on OG&E’s system and the
environmental compliance and resource planning issues under review in this case.

My Exhibit SN-1 provides a list of my past testimony in regulatory proceedings in
Oklahoma and other jurisdictions since 2005, including proceedings before state
commissions in Arkansas, Florida, Georgia, lowa, Illinois, Louisiana, Michigan,
Missouri, New Jersey, Ohio, Texas, Virginia, Washington, and Wisconsin, and before the

Federal Energy Regulatory Commission ("FERC").

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE?

The purpose of my testimony is to present my findings and recommendations regarding
OG&E’s request for pre-approval of its proposed environmental compliance plan and
Mustang modernization plan. My testimony also addresses certain limited aspects of
OG&E’s request for approval to recover costs of these proposed projects through a
proposed new Environmental and Generation Plan Rider (“EGP Rider”). OIEC witness
Mark Garrett also addresses a number of issues regarding OG&E’s cost recovery

proposals in his responsive testimony in this case.
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WHAT IS OIEC'S INTEREST IN THIS CASE?

OIEC's members are large users of electricity on OG&E's system, and therefore are very
sensitive to any electric rate increases proposed by OG&E. OIEC's interest in this case is
to assess the reasonableness and forecasted costs and rate impacts associated with
OG&E's proposed environmental compliance plan and Mustang modernization plan,
including the Company’s proposed new EGP Rider and its proposal to recover future
environmental control system operating costs through the Fuel Adjustment Clause

(“FAC™) Rider.

HAVE YOU PREPARED ANY EXHIBITS TO SUPPORT YOUR TESTIMONY?

Yes. 1 have prepared 18 exhibits in support of my testimony.

IL. SUMMARY OF TESTIMONY

PLEASE SUMMARIZE YOUR MAJOR FINDINGS AND
RECOMMENDATIONS REGARDING OG&E'S PROPOSED
ENVIRONMENTAL COMPLIANCE PLAN AND MUSTANG
MODERNIZATION PLAN.

My primary findings are as follows:

e The modeling process used by OG&E to evaluate environmental compliance
plan options generally appears reasonable and was conducted with widely-
accepted industry standard production cost models. With the exception of

modeling of the SPP’s new integrated market (“SPP IM”), the compliance plan

OCC Cause No. PUD 201400229 4 Responsive Testimony of Scott Norwood



10

11

12

13

14

15

16

17

18

19

20

21

22

evaluation process is consistent with past OG&E Integrated Resource Plan

(“IRP”) analyses.

e OG&E evaluated the impact of uncertainty in key variables that impact the
forecasted costs of environmental compliance plan options. The Company’s cO2
sensitivity appears to significantly overstate costs that would likely be incurred as
a result of EPA’s recently proposed regulations of carbon emissions from existing

generating units.

e OG&E’s proposed Scrub/Convert environmental compliance plan would
reduce the Company’s existing owned coal-fired generating capability by 39%,
from the existing level of 37% to a level of approximately 21% of total installed
capacity by 2020, and would thereby greatly diminish the existing fuel diversity

of OG&E’s system.

e Under the Replace compliance plan, which assumes replacement of four coal
units with new combined cycle units, OG&E’s owned coal-fired generating
capability would drop by 80%, from the existing level of 37% to a level of
approximately 7% of total installed capacity by 2020, and would thereby leave the
Company heavily dependent on natural gas and SPP market purchases for future

energy requirements.
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e Under the Scrub compliance plan, there would be no permanent loss of fuel
diversity on OG&E’s system, and coal fired generating capacity would represent

approximately 35% of the Company’s total installed capacity in 2020.

e Under OG&E’s base case analysis, the cost of the alternative Scrub compliance
plan is approximately $700 million lower on a nominal basis than the Company’s
proposed Scrub/Convert compliance plan. The cost of the Scrub compliance plan
is approximately $5.6 billion lower than the proposed Scrub/Convert plan under

OG&E’s high gas price sensitivity analysis.

e As shown in Table 1, below, the Scrub and Scrub/Convert plans have lower
costs than the Convert, Replace, and Scrub/Replace alternative compliance plans,
under OG&E’s base case analysis, and much lower costs under the high gas
sensitivity analysis, while the costs of all options are relatively close under
OG&E’s CO2 sensitivity analysis.

Table 1

OG&E Cost Forecast for Environmental Compliance Options
2015-2044 (Cumulative NPV, $Millions)

Base Case High Gas CcO2
Scrub $22,423 $24,676 $27,046
Scrub/Convert $22,351 $25,822 $26,402
Convert $22.,484 $27,234 $25,877
Scrub/Replace $23,229 $26,572 $26,868
Replace $24,237 $28,931 $26,806

Source: OG&E's response to OTEC 3-12, Attachment 86.
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e The estimated capital cost of OG&E’s proposed Mustang Modernization plan
is approximately $414 million, and the estimated annual revenue requirement of
this plan is $73.8 million in 2020. This proposal is unrelated to OG&E’s

environmental compliance plan.

e OG&E has not demonstrated that its proposal to accelerate the retirement of
Mustang Units 3 and 4 by 4 to 8 years is reasonable or necessary. The Company
also has not demonstrated that its proposal to replace the retired Mustang
generating units with new gas-fired simple cycle combustion turbine (“CT”) units
represents the lowest reasonable cost alternative, and did not evaluate deferral or

market purchase alternatives to these new CT units.

e OG&E has failed to justify its decision not to acquire additional wind energy as
part of its environmental compliance plan. At current price levels, the energy
savings resulting from additional wind energy purchases by OG&E could help
offset rate impacts of the proposed environmental compliance plan while at the
same time providing environmental benefits and long-term fuel price hedge

benefits to the OG&E system.

My primary recommendations are as follows:
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o I recommend that OG&E reconsider the Scrub compliance plan based on the
fact that OG&E’s analysis indicates that this plan provides a lower total nominal
cost in the base case analysis, only modestly higher costs in the CO2 sensitivity
analysis case, and much greater fuel diversity benefits than the Company’s

proposed Scrub/Convert plan and other compliance options.

e In the event that the Commission believes that OG&E’s ownership of coal-
fired generation should be lower than 35% (the level provided under the Scrub
plan) due to concerns regarding future environmental regulations, I recommend
that OG&E’s Scrub/Convert plan be adopted as the most reasonable alternative to

the Scrub compliance plan.

e As explained further in the responsive testimony of OG&E witness Mark
Garrett, 1 recommend that consideration of cost recovery for the proposed
environmental compliance plan be deferred until OG&E’s next base rate case,

which is expected to be filed in the summer of 2015.

e I recommend that the Commission reject OG&E’s Mustang Modernization

plan.

e [ recommend that OG&E be encouraged to solicit bids to acquire additional

wind energy as soon as possible.
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My recommendations regarding OG&E’s environmental compliance plan are
based on capital and operating cost assumptions presented by the Company in this case.
To the extent future costs prove to be higher than represented by OG&E in this case, the
Company should be held fully accountable for demonstrating the reasonableness of such

cost variances in future rate proceedings.

II. SUMMARY OF OG&E’S APPLICATION

WHAT IS OG&E REQUESTING IN THIS CASE?

OG&E is seeking Commission approval of: 1) the Company’s environmental
compliance plan; 2) the Company’s Mustang Modernization plan; 3) the proposed EGP
Rider for recovery of the revenue requirement for OG&E’s environmental compliance
plan and Mustang plant modernization plan; 4) regulatory assets for certain stranded
assets and operation and maintenance (“O&M”) costs; 5) inclusion of air quality control
systems (“AQCS”) consumables through the FAC Rider; and 6) proposed depreciation

rates for emission control technology and the Mustang Plant. (Rowlett direct testimony,

page 2)

PLEASE DESCRIBE OG&E’S PROPOSED ENVIRONMENTAL COMPLIANCE
PLAN?

OG&E’s environmental compliance plan is designed to address new emissions limits for
sulfur dioxide (SO2), nitrogen oxide (NOXx) and mercury under the Environmental

Protection Agency’s (“EPA”) recently promulgated Regional Haze (“RH”) rule, and the

OCC Cause No. PUD 201400229 9 Responsive Testimony of Scott Norwood



10

11

12

13

14

15

16

17

18

19

20

21

22

Mercury and Air Toxics Standards (“MATS”) rule. There are four primary components
of OG&E’s proposed environmental compliance plan:
e Dry scrubbers would be installed on both of the Sooner plant coal-fired
generating units in order to control SO2 emissions.
e Two of the three coal-fired generating units at the Muskogee power plant
would be converted to burn natural gas in order to control SO2 emissions.
e Low NOx burners would be installed on Sooner Units 1 and 2, Muskogee Units
4 and 5, and on three gas-fired units at the Seminole power plant to comply with
NOx emissions limits.
e Activated Carbon Injection (“ACI”) systems would be installed on all of
OG&E’s coal-fired generating units by April of 2016 to control mercury
emissions.

(Rowlett direct testimony, page 3)

Q. WHAT WERE THE PRIMARY OBJECTIVES CONSIDERED BY OG&E IN

DESIGNING ITS ENVIRONMENTAL COMPLIANCE PLAN?

A. OG&E indicates that the key objectives of its environmental compliance plan are:

1) Comply with currently effective environmental regulations and ensure
reliability by meeting SPP capacity requirements;

2) Maintain fuel diversity without relying upon coal or gas as a predominant
fuel source;

3) Provide the lowest reasonable cost to customers; and
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4) Provide operational and planning flexibility to handle future challenges
including potential environmental regulatory risks, and uncertainty around future
fuel costs.

(Rowlett direct testimony, page 2)

WHAT IS THE ESTIMATED COST FOR IMPLEMENTING OG&E’S
PROPOSED ENVIRONMENTAL COMPLIANCE PLAN?

OG&E indicates that the capital investment for implementing its proposed environmental
compliance plan would be approximately $730 million. The forecasted annual base rate
revenue requirement for OG&E’s proposed Scrub/Convert compliance plan is $140.2

million in 2020. (See Exhibit SN-2, derived from OG&E’s response to OIEC 10-1.)

WHAT ARE THE EXPECTED BENEFITS OF OG&E’S PROPOSED
ENVIRONMENTAL COMPLIANCE PLAN?

OG&E’s proposed plan will allow the Company to comply with emission limits under the
EPA’s RH and MATS rules. More specifically, the Company indicates that the
environmental control systems it proposes to install on its coal-fired plants are expected
to reduce NOx emissions by 50%, reduce mercury emissions by approximately 80% and
reduce SO2 emissions by 90%. (Rowlett direct testimony, page 10) In addition, the
Company’s proposal to convert Muskogee Units 4 and 5 to burn natural gas would

virtually eliminate SO2 emissions from these units.
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PLEASE DESCRIBE OG&E’S PROPOSED MUSTANG MODERNIZATION
PLAN?

OG&E proposes to retire and replace four existing gas-fired steam generating units at the
Mustang Generating Facility, which is located on the west side of Oklahoma City. The
Company proposes to retire Mustang Unit 1 by the end of 2015, and to retire the other
three Mustang units by the end of 2017. (Burch direct testimony, page 17.) As
summarized in Table 2 below, the combined capacity of these generating units is

approximately 463 MW, and the age of the units ranges from 55 to 64 years.

Table 2

Age and Capacity Rating of Mustang Gas Units

Rated MW COD Age
Mustang 1 50 1950 64
Mustang 2 50 1951 63
Mustang 3 121 1955 59
Mustang 4 242 1959 55
463

Source is OG&E's response to OIEC 1-13.

WHY IS OG&E PROPOSING TO RETIRE THE MUSTANG GENERATING
UNITS BY 2017?

OG&E indicates that a recent study by Burns & McDonnell (“B&M”) recommends that
an operating age of 65 years represents a maximum expected life for gas-fired units such
as the Mustang units. (Burch direct testimony, page 18.) Mustang Units 1 and 2 will be

65 years old at their planned retirement dates of 2015 and 2017. Although Mustang Units
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3 and 4 will not be 65 years old until 2020 and 2024, respectively, OG&E cites increasing
reliability concerns, economic considerations, technical obsolescence, increasing risk of
catastrophic failure and certain permitting advantages, as the primary reasons for retiring

these units several years earlier in 2017. (Burch direct testimony, pages 20-21.)

HOW DOES OG&E PROPOSE TO REPLACE THE CAPACITY PROVIDED BY
THE EXISTING MUSTANG GENERATING UNITS?

OG&E proposes to replace the four existing Mustang units with ten new 40MW gas-fired
simple cycle combustion turbine (“CT”) peaking units, which the Company plans to
locate at the existing Mustang station site. The Company expects these new CT units to

be operational beginning in 2018. (Burch direct testimony, page 26.)

WHAT IS THE ESTIMATED COST OF THE PROPOSED NEW CTS?

The estimated capital cost of the proposed new CTs is approximately $414 million
($1,035/kW). The forecasted annual base rate revenue requirement for the Mustang
Modernization plan is $73.8 million in 2020. (See Exhibit SN-2, derived from OG&E’s

response to OIEC 10-1.)

PLEASE DESCRIBE OG&E’S PROPOSAL TO RECOVER FUTURE AQCS
COSTS THROUGH ITS FAC RIDER?

OG&E is seeking to recover certain non-fuel operating costs associated with new AQCS
which are implemented under its environmental compliance plan through its FAC Rider.

(Richards’ direct testimony, pages 5-6.) According to information provided in discovery,
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it appears that these non-fuel costs that OG&E seeks to recover through its FAC Rider
will be approximately $47 million per year by 2020, when the Company’s proposed
environmental compliance plan is fully implemented. (See Exhibit SN-3, OG&E’s

response to OIEC 5-14.)

WHAT IS THE ESTIMATED COMBINED ANNUAL REVENUE
REQUIREMENT FOR OG&E’S PROPOSED ENVIRONMENTAL
COMPLIANCE PLAN AND MUSTANG MODERNIZATION PLAN?

The estimated combined annual base rate revenue requirement for OG&E’s
environmental compliance plan and Mustang Modernization plan is approximately $214

million per year by 2020. (See Exhibit SN-2, OG&E’s response to OIEC 10-1.)

DOES OG&E ANTICIPATE OTHER SIGNIFICANT COST INCREASES OVER
THE NEXT FIVE YEARS?

Ves. As shown in Table 3, OG&E also forecasts that annual charges from SPP for new
transmission facilities and administrative charges will more than double from

approximately $40 million in 2013 to $83.6 million per year by 2020.
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Forecasted OG&E Charges from SPP ($Millions)
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$80.0

$70.0
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Source: OG&E’s response to OIEC 2-10.

Furthermore, OG&E’s 2014 IRP indicates that it plans to add a new 560 MW gas-
fired combined cycle unit in 2020. Based on OG&E’s base case environmental
compliance analysis, the capital and non-fuel operating cost of this new facility is
expected to be approximately $130 million per year by 2020. (See Exhibit SN-4.) Taken
together, the combined additional base rate revenue requirement for OG&E’s
environmental compliance plan, Mustang Modernization plan, SPP transmission charge
increases and the new combined cycle unit to be added in 2020 is expected to be

approximately $387 million per year by 2020.
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IV. FUEL DIVERSITY VALUE

DID OG&FE CONSIDER THE VALUE OF FUEL DIVERSITY IN ITS
EVALUATION OF ENVIRONMENTAL COMPLIANCE PLAN
ALTERNATIVES?

Yes; in fact OG&E indicates that maintaining fuel diversity was one of its key objectives
in designing its environmental compliance plan. The Company explained the importance
of maintaining fuel diversity by noting that a recent study published by IHS Energy
indicates that generation supply diversity had reduced U.S. power supply costs by $93
billion per year during the 2010-2012 period and that an evaluation over a longer period
would show even greater benefits of fuel diversity in managing fuel price risk. (Rowlett

direct testimony, page 9)

HAS OG&E TAKEN STEPS TO PRESERVE THE BENEFITS OF FUEL
DIVERSITY FOR ITS CUSTOMERS?

Yes. Unlike PSO, OG&E challenged the EPA’s proposed RH FIP in the courts and in so
doing was successful in delaying the compliance deadline from January of 2017 until
January of 2019. Based on OG&E’s forecasts of the differential between coal and SPP
market energy prices, this delay in the RH compliance deadline is expected to result in

significant fuel cost savings for OG&E’s customers.

HOW WOULD OG&E’S PROPOSED ENVIRONMENTAL COMPLIANCE

PLAN IMPACT THE FUEL DIVERSITY OF OG&E’S SYSTEM?
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Coal-fired generating capacity currently represents approximately 37% of the total
installed capacity of OG&E’s system. Under OG&E'’s proposed environmental
compliance plan, coal-fired generating capacity would drop by approximately 39% to
21% of the Company’s total system capacity by 2020. (See Exhibit SN-5)

As shown in Table 4 below, due to the approximate 39% reduction in coal-fired
generating capacity under OG&E’s proposed environmental compliance plan, coal-fired
energy would decline from 42% of the total energy requirement of OG&E’s system in
2013 to 27.9% of total energy supply by 2020. In contrast, OG&E’s reliance upon
natural gas and purchased energy would increase from 48% of the total system

requirement in 2013 to 63.8% of the total requirement by 2020.

Table 4

OG&E's Energy Supply Mix for "Scrub/Convert" Plan

Current Base Case Base Case
2013 2020 2030
Coal 42.0% 27.9% 27.9%
Natural Gas 32.1% 25.2% 44.0%
Purchased Power 15.9% 38.0% 19.8%
Wind 10.0% 8.9% 8.2%
Total 100.0% 100.0% 100.0%

Source: OG&E's response to OIEC 1-14.

IS THE LOSS OF FUEL DIVERSITY ON OG&E’S SYSTEM AN INEVITABLE
RESULT OF RECENTLY IMPLEMENTED AND PROPOSED EPA

ENVIRONMENTAL REGULATIONS?
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Not necessarily. It is important to note that OG&E could fully comply with MATS and
RH requirements without early retirement or conversion of any of its coal units, simply
by adding scrubbers to four units as prescribed under EPA’s approved RH FIP. The
Company’s economic analyses suggest that the cost of such a plan would be essentially
equivalent to OG&E’s selected plan, even without considering the enormous fuel
diversity value that would result from maintaining all five coal units in service.
Moreover, it is not possible to know for certain whether, when, or in what form, the
EPA’s recent proposed carbon regulations will be adopted.  Furthermore, if and when
carbon regulations are implemented by EPA, it is not possible to know how or when
OG&E would be impacted by the Oklahoma’s statewide carbon reduction compliance
plan. For example, to the extent Oklahoma is allowed to use its vast potential for wind
energy as a carbon mitigation resource, there may be little need for re-dispatch of coal
resources for carbon mitigation, particularly if the 1,410 MW of early coal unit
retirements and conversions already proposed by the Grand River Dam Authority
(“GRDA”) and PSO are implemented. For all of these reasons, OG&E should take a
cautious approach to compliance and, to the extent possible, should not take actions that

are irreversible and that would significantly diminish fuel diversity of its system.

WHY WOULD THE LOSS OF FUEL DIVERSITY UNDER OG&E’S PROPOSED
ENVIRONMENTAL COMPLIANCE PLAN BE BAD FOR OKLAHOMA
CONSUMERS AND INDUSTRY?

As shown in Table 5 below, according to OG&E’s base case commodity price forecast,

which is based on the U.S. Energy Information Administration’s (“EIA”) latest long-term
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forecasts, natural gas prices are expected to be two to three times higher than coal prices
over the next 25 years.
Table 5

OG&E’s Base Case Fuel Price Forecast
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Source is OG&E’s response to OIEC 1-25

Due to the fact that natural gas prices are expected to remain significantly higher than
coal prices, the increased reliance on natural gas and purchased power under OG&E’s
proposed environmental plan will result in much higher and more volatile fuel prices for
its customers in the future. This significant increase in fuel costs under OG&E’s
proposed compliance plan, as well as other plans that further reduce coal-fired
generation, is particularly problematic for OG&E’s high load factor customers, such as

OIEC’s members, who consume large amounts of energy.

OCC Cause No. PUD 201400229 19 Responsive Testimony of Scott Norwood



10

11

12

13

14

15

16

17

18

WHAT IS THE EXPECTED IMPACT OF THE LOSS OF FUEL DIVERSITY
UNDER OG&E’S PROPOSED PLAN AND THE RETIREMENT ALTERNATIVE
ON OG&E’S SYSTEM FUEL COSTS?

According to OG&E’s base case analysis, fuel and variable production costs under the
Company’s proposed Scrub/Convert plan are forecasted to be $3.6 billion higher on a
nominal basis than the Scrub plan, and approximately $4 billion higher under the
Replace plan, which assumes that four of the five existing OG&E coal units are
retrofitted with scrubbers. (See Exhibit SN-6, OG&E’s response to OIEC 3-12,

Attachment 86.)

WHAT IS THE FORECASTED INCREASE IN FUEL COSTS DUE TO THE
LOSS OF FUEL DIVERSITY UNDER OG&E’S HIGH GAS PRICE
SENSITIVITY?

As shown in Table 6 below, under OG&E’s high gas sensitivity analysis, fuel and
variable production costs would be approximately $8.5 billion higher on a nominal basis
under the Company’s proposed environmental compliance than costs under the Scrub

alternative, and approximately $13.2 billion higher under the Replace option.
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Table 6

Forecasted Increase in Fuel and Variable Production Costs
for OG&E Environmental Compliance Options
High Gas Price Sensitivity Case; 2015-2044 ($Millions)

Total
Nominal Difference %Difference
Scrub $62.204
Scrub/Convert $70,687 $8,483 13.6%
Convert $80,517 $18,313 29.4%
Scrub/Replace $68,119 $5,915 9.5%
Replace $75,383 $13,179 21.2%

Source: OG&E's response to OTEC 3-12, Attachment 86.

WOULD OG&E’S CUSTOMERS BE AT RISK OF INCURRING SIMILAR COST
INCREASES UNDER THE SCRUB COMPLIANCE PLAN IF THE EPA’S
PROPOSED CARBON REGULATIONS WERE TO BE IMPLEMENTED?

OG&E has not analyzed the potential impact of the specific details of EPA’s proposed
carbon regulations on the Company’s recommended Scrub/Convert compliance plan or
on alternative compliance plans such as the Scrub plan. (See Exhibit SN-7, OG&E’s
response to OIEC 1-6.) While OG&E did evaluate a CO2 sensitivity case in an attempt
to assess carbon risk, this sensitivity analysis does not attempt to model the provisions of
EPA’s proposal and, in fact, appears 1o significantly overstate the potential cost impact of
EPA’s proposed carbon regulations in a number of ways. For example, OG&E’s CO2
analysis does not consider the carbon mitigation that would result from potentially higher
levels of energy efficiency or wind energy purchases by OG&E. OG&E’s analysis also

does not consider the significant carbon mitigation that has already occurred in Oklahoma
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due to the announced early retirement of approximately 1,410 MW of existing coal-fired
generating capacity owned by PSO and GRDA. These planned retirements represent
approximately 27% of the total existing coal-fired generating capacity in Oklahoma.
When combined with carbon mitigation that would result from additional low-cost wind
energy purchases, and the natural reduction in future carbon emissions that will occur as
older gas-fired units are retired or displaced by energy produced from new gas-fired
combined cycle units, Oklahoma may already be in position to meet the carbon emission
limits established by EPA, with little additional compliance cost,

Finally, OG&E’s CO2 sensitivity analysis does not appear to account for the probable
increase in the demand for, and price of, natural gas due to future restrictions on CO2
emissions. As discussed later in my testimony, OG&E’s high gas sensitivity analysis
indicates that the cost advantage of the Scrub and Scrub/Convert plans over the Replace
and Convert compliance alternatives increases when gas prices are higher. For these
reasons, and because it seems quite possible that the final carbon regulations will be less
stringent than the EPA’s initial proposal, OG&E’s CO2 sensitivity analysis provides a
high estimate of the compliance cost for the Scrub and Scrub/Convert options that retain
greater levels of coal-fired generation in operation.

DOES OG&E HAVE OPTIONS TO OFFSET THE LOSS OF FUEL DIVERSITY
THAT WOULD OCCUR UNDER THE COMPANY’S PROPOSED
ENVIRONMENTAL COMPLIANCE PLAN? |

Yes. As discussed later in my testimony, OG&E could acquire additional wind energy
resources as a low-cost hedge against the increased exposure to potential natural gas and

market price increases that would occur due to the permanent loss of 1,000 MW of coal-
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fired generating capacity under its proposed environmental compliance plan. In fact, due
to the very low level of current wind energy prices and the threat of new carbon
regulations, the Company should immediately move forward to evaluate the acquisition
of additional wind energy resources regardless of the environmental compliance plén

which is ultimately selected.

PLEASE SUMMARIZE YOUR CONCLUSIONS REGARDING THE
IMPORTANCE OF CONSIDERING FUEL DIVERSITY IN EVALUATING
OG&E’S ENVIRONMENTAL COMPLIANCE PLAN.

There will be a significant permanent loss of fuel diversity under OG&E’s proposed
environmental compliance plan, due to the planned conversion of approximately 39% of
the Company’s existing owned coal-fired generating capacity to burn natural gas by
2019. The probable impact of this fuel diversity loss will be much higher and more
volatile fuel prices on OG&E’s system, which is particularly problematic for large and
high load factor energy users. This fuel diversity impact should be carefully considered
by the Commission in evaluating the Company’s proposed compliance plan against
alternative proposals. In any event, OG&E should immediately move forward to
diversify its energy supply mix by soliciting bids to acquire additional wind energy

resources.

V. OG&E’S ANALYSIS OF COMPLIANCE OPTIONS

HAVE YOU REVIEWED THE ECONOMIC ANALYSIS PREPARED BY OG&E

IN SUPPORT OF ITS PROPOSED ENVIRONMENTAL COMPLIANCE PLAN?

OCC Cause No. PUD 201400229 23 Responsive Testimony of Scott Norwood



10

11

12

13

14

15

16

17

18

19

20

21

22

Yes. 1 have reviewed the modeling process, input assumptions and results of OG&E’s

economic analysis supporting the Company’s proposed environmental compliance plan.

PLEASE DESCRIBE OG&E’S MODELING OF ECONOMIC COSTS AND
BENEFITS OF ENVIRONMENTAL COMPLIANCE OPTIONS?

OG&E’s modeling of environmental compliance options is discussed in the direct
testimony of OG&E witness Leon Howell, and also documented in the Company’s 2014
Integrated Resource Plan (“IRP”) Report. OG&E analyzed its environmental
compliance plan in the context of its 2014 IRP analysis. This analysis reflects the
Company’s current forecasts of load (MWh), peak demand, unit retirements, new
generation costs, emission control costs, fuel prices and CO2 costs. The analysis reflects
forecasted operations of OG&E’s resources within the new SPP IM environment, in
which the Company now sells all of its generated energy into the market and purchases
all of its energy from the SPP IM. (See Howell direct testimony, page 4.)

OG&E uses a multi-step modeling process for its IRP analysis. First, the
Company uses the Ventyx PROMOD IV model to simulate the dispatch and energy
prices for the SPP IM. OG&E then uses these SPP IM prices as an input to the PCI
GenTrader production cost model, to calculate the production costs and generation
revenues OG&E will be paid for energy it supplies to the SPP IM. (See Howell direct

testimony, page 6.)

WHAT COMPLIANCE ALTERNATIVES WERE EVALUATED BY OG&E?

OG&E evaluated the following five environmental compliance alternatives:
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e Scrub/Convert - Scrub Sooner 1 by 2018 and Sooner 2 by 2019, and convert
Muskogee Units 4 and 5 to burn natural gas by 2019;

e Scrub - Scrub Sooner 1 and Muskogee 4 by 2018, and scrub Sooner 2 and
Muskogee 5 by 2019;

e Convert - Convert Sooner 1 and 2, and Muskogee Units 4 and 5 to burn
natural gas by 2019;

e Scrub/Replace - Scrub Sooner 1 by 2018 and Sooner 2 by 2019, and replace
Muskogee Units 4 and 5 with new gas combined cycle units by 2019; and

e Replace - Replace Sooner Units 1 and 2 and Muskogee Units 4 and 5 with new
gas combined cycle units by 2019.

(See Howell direct testimony, page 6.)

WAS THE MUSTANG MODERNIZATION PLAN REFLECTED IN OG&E’S
ENVIRONMENTAL COMPLIANCE ANALYSIS?

Yes. OG&E’s compliance analysis assumed that the existing Mustang gas-fired units
were retired in all scenarios. The Company’s compliance analysis further assumed that
the existing Mustang units were either replaced by 400 MW of gas-fired simple cycle CT
units (added in 2018 or 2019) or by a 560 MW gas-fired combined cycle unit added in

2018. (See Exhibit SN-8, OG&E’s response to OIEC 10-6.)

DID OG&E’S ENVIRONMENTAL COMPLIANCE ANALYSIS ADDRESS THE
IMPACT OF UNCERTAINTY IN COMMODITY PRICES, EMISSIONS COSTS

AND OTHER KEY FACTORS?
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Yes. OG&E evaluated the effects of uncertainty in key variables on the costs of each the
five environmental compliance options that were evaluated, including sensitivity analyses
of higher gas prices, lower gas prices, higher coal unit retirements, lower coal unit
retirements, lower load growth, and implementation of carbon taxes. (See Howell direct

testimony, page 14.)

HOW DOES THE COST OF OG&E’S PROPOSED SCRUB/CONVERT PLAN
COMPARE TO OTHER OPTIONS UNDER OG&E’S BASE CASE ANALYSIS?

The costs of each of the compliance options evaluated by OG&E under the Compa;}ny’s
base case analysis are summarized in Table 7 below. As shown, under OG&E’s base
case analysis, the Scrub and Scrub/Convert alternatives are the lowest cost compliance
options and are forecasted to have similar costs, with the Scrub alternative having a $700

million lower nominal cost over the 30-year study period.
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Table 7

Forecasted Base Case Revenue Requirement of Environmental Compliance Options
2015-2044 ($Millions)

Total Cumulative
Nominal Difference NPV Difference
Scrub/Convert $80,805 $22,351
Scrub $80,097 -0.9% $22,423 0.3%
Convert $82,505 2.1% $22,484 0.6%
Scrub/Replace $82,717 2.4% $23,229 3.9%
Replace $86,266 6.8% $24,237 8.4%

Source: OG&E's response to OIEC 3-12, Attachment 86.

Q. HOW DOES THE COST OF OG&E’S PROPOSED COMPLIANCE PLAN
COMPARE TO OTHER OPTIONS UNDER OG&E’S HIGH GAS COST
SENSITIVITY ANALYSIS?

A. The costs of each of the compliance options evaluated by OG&E under the Company’s
high gas cost sensitivity analysis are summarized in Table 8 below. As shown, under
OG&E’s high gas case analysis the Scrub and Scrub/Convert alternatives are by far the

Jowest cost compliance options, with the Scrub alternative maintaining a $5.6 billion
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nominal cost advantage over the Scrub/Convert plan and a $15.4 billion cost advantage
over the Replace alternative. These results reflect the significant value of fuel diversity

produced under compliance plans that allow OG&E to retain higher levels of coal-fired

generation.
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Table 8

Forecasted High Gas Case Revenue Requirement of Environmental Compliance Options
2015-2044 ($Millions)

Total Cumulative
Nominal Difference NPV Difference
Scrub/Convert $95,819 $25,822
Scrub $90,207 -5.9% $24,676 -4.4%
Convert $103,026 7.5% $27,234 5.5%
Scrub/Replace $97,138 1.4% $26,572 2.9%
Replace $105,600 10.2% $28,931 12.0%

Source: OG&E's response to OIEC 3-12, Attachment 86.

HOW DOES THE COST OF OG&E’S PROPOSED COMPLIANCE PLAN
COMPARE TO OTHER OPTIONS UNDER OG&E’S CO2 SENSITIVITY
ANALYSIS?

The costs of each of the compliance options evaluated by OG&E under the Company’s
CO2 sensitivity analysis are summarized in Table 9 below. As shown, under OG&E’s
CO2 case analysis the proposed Scrub/Convert alternative maintains a slight present
value advantage over other alternatives, with the exception of the Convert option which
would convert four of OG&E’s five coal units to burn natural gas by 2019. The total
cost of the Scrub/Convert plan is approximately 1.5% lower on a present value basis than
the cost of the Replace alternative, which assumes four of OG&E’s five coal units are

retired and replaced by new gas-fired combined cycle generating units.
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Table 9

Forecasted CO2 Case Revenue Requirement of Environmental Compliance Options
2015-2044 ($Millions)

Total Cumulative
Nominal Difference NPV Difference
Scrub/Convert $100,211 $26,402
Scrub $102,163 1.9% $27,046 2.4%
Convert $98,639 -1.6% $25,877 -2.0%
Scrub/Replace $100,202 0.0% $26,868 1.8%
Replace $98,557 -1.7% $26,806 1.5%

Source: OG&E's response to OIEC 3-12, Attachment 86.

Q. DO THE RESULTS OF OG&E’S CO2 SENSITIVITY ANALYSIS
DEMONSTRATE THAT OG&E SHOULD RETIRE OR CONVERT

ADDITIONAL OG&E COAL UNITS TO NATURAL GAS?

A. No. Under OG&E’s compliance plan, coal-fired generating capacity will drop to

approximately 21% of the Company’s total installed capacity, which arguably would be
at or near the minimum level that could reasonably provide a balanced power supply
portfolio. The 1.5% to 2.4% difference between the proposed Scrub/Convert plan and
other compliance alternatives is relatively small and well within the uncertainty inherent
in a 30-year regional production cost analysis of this nature. Moreover, as explained
earlier in my testimony, OG&E’s CO2 sensitivity analysis overstates the potential cost
impact of the EPA’s proposed carbén regulations; therefore, the real cost difference
between the Scrub/Convert and Scrub plans and the Replace and Convert alternatives is

Jower than suggested in Table 9. Furthermore, it is reasonable to expect that when and if
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carbon regulations are finally adopted, the compliance requirements will be somewhat

relaxed from EPA’s initial proposal.

ARE THERE OTHER REASONS WHY THE SCRUB AND SCRUB/CONVERT
OPTIONS REPRESENT THE MOST APPROPRIATE COMPLIANCE
ALTERNATIVES?

Yes. As discussed earlier in my testimony, by maintaining a diverse generation resource
portfolio where coal provides in the range of 20% to 35% of the Company’s total
installed generating capacity, the Scrub and Scrub/Convert compliance plans would
produce additional fuel diversity and operational flexibility that should allow OG&E to
better respond to future market changes. In contrast, if additional OG&E coal units were
to be retired or converted to natural gas, costs to customers would be higher and OG&E
would no longer have sufficient coal-fired generating capability to protect customers
from future natural gas and market price spikes and price volatility. For example, there is
presently significant uncertainty regarding future SPP IM operations and energy price
Jevels. If SPP IM prices are higher than currently forecasted due to unanticipated
congestion or other factors, the additional coal-fired capacity that OG&E could access
under the Scrub or Scrub/Convert compliance options, along with additional wind energy

purchases, would provide a reasonable means to hedge against such increases.

PLEASE SUMMARIZE YOUR CONCLUSIONS AND RECOMMENDATIONS
REGARDING OG&E’S ANALYSIS OF ENVIRONMENTAL COMPLIANCE

OPTIONS.
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OG&E analysis of environmental compliance options generally appears to have been
conducted in a reasonable, thorough and balanced manner, using widely-accepted
industry standard production cost models. The analytical approach used by OG&E is
generally consistent with its past IRP evaluations, with the exception that it had to
consider the impacts of the recently initiated SPP IM structure upon the future operations
and energy costs of the OG&E system. The Company’s analysis appears to have
reasonably addressed the uncertainty in key variables that could significantly impact
OG&E’s future production costs under various compliance alternatives, including a range
of natural gas prices and consideration of potential future CO2 compliance costs. The
results of OG&E’s analysis generally indicate that the Scrub and Scrub/Convert
compliance options would offer the lowest base case costs, while also maintaining the
highest levels of fuel diversity and operational flexibility to respond to future uncertainty
in energy pricés. For this reason, and due to the fact that the Scrub alternative provides
much greater fuel diversity value than the Scrub/Convert plan, the Scrub alternative

appears to represent the most reasonable compliance option for OG&E.

ARE YOU CONCERNED THAT OG&E’S CUSTOMERS MAY BE EXPOSED
TO ENVIRONMENTAL RISK IF THE SCRUB PLAN IS ADOPTED?

I have some concerns regarding future environmental cost exposure under the Scrub plan;
however, I am more concerned that plans which call for higher level of coal plant
retirements would leave customers far more exposed to future natural gas and market
price increases. For example, OG&E’s CO?2 sensitivity analysis indicates that the

forecasted cost of the Scrub plan is less than 1% higher than the forecasted cost of the
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Replace alternative over the 30-year study period. However, under the high gas
scenario, costs under the Replace compliance plan would be $4.2 billion (17%) higher
than under the Scrub plan. Nevertheless, in the event the Commission remains concerned
that future environmental regulations are likely to significantly increase the cost of coal-
fired generation above the levels reflected in OG&E’s analysis and outweighs the risk of
a 39% loss of fuel diversity, I recommend adoption of the Company’s proposed
Scrub/Convert alternative, which represents the most reasonable alternative to the Scrub
plan, in balancing lowest reasonable cost considerations against future concerns
regarding environmental compliance while maintaining the significant fuel diversity
value provided by coal-fired generation. In either case, OG&E should immediately
solicit bids to acquire additional wind energy resources in order to reduce energy costs
and to further enhance environmental compliance and fuel diversity of the Company’s

system.

VI.  MUSTANG MODERNIZATION PLAN

WHAT ASPECTS OF OG&E’S MUSTANG MODERNIZATION PLAN HAVE
YOU REVIEWED IN THE COURSE OF PREPARING YOUR TESTIMONY?

[ have reviewed the evidence presented by OG&E to support its proposal to retire the
four existing Mustang gas-fired generating units by 2017. 1 also reviewed the evidence
presented by OG&E to support its proposal to replace the retired Mustang generating
units with approximately 400 MW of new gas-fired simple cycle CT generating capacity.

Finally, I have evaluated whether OG&E has demonstrated that its request to recover
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costs of the Mustang Modernization plan through the Company’s proposed EGP Rider is
reasonable and necessary.

IS THE MUSTANG MODERNIZATION PLAN A PART OF OG&E’S
ENVIRONMENTAL COMPLIANCE PLAN?

No.

SHOULD THE MUSTANG MODERNIZATION PLAN BE APPROVED?

No.

WHY DO YOU RECOMMEND THAT THE MUSTANG MODERNIZATION
PLAN BE REJECTED?

OG&E included the Mustang Modernization plan in all modeling scenarios, except for a
case that considered the replacement of retired Mustang capacity with a new 560 MW
gas-fired combined cycle unit in 2018 instead of 400 MW of gas-fired simple cycle CTs.
For example, OG&E admits that it has not solicited bids for acquisition or purchase of
power from existing generating plants as an alternative to the proposed new Mustang
CTs; that it did not consider short-term capacity purchase alternatives; and that it did not
evaluate the option of repairing and deferral of the Mustang unit retirement dates until
2021 or later. (See Exhibit SN-9, OG&E’s responses to OIEC 3-18, 10-12 and 10-14.)
Without such alternative analyses, it is not possible to determine whether the proposed
$414 million investment for new CTs to replace the retiring Mustang units is truly
reasonable and necessary, or whether it represents the lowest reasonable cost alternative

for supplying OG&E’s future capacity requirements.

OCC Cause No. PUD 201400229 33 Responsive Testimony of Scott Norwood



10

11

12

13

14

15

16

17

18

19

20

21

22

23

In addition, the workpapers provided by OG&E to support the capital and
operating cost assumptions for the proposed Mustang replacement CTs consist of a single
page without any detailed backup.  (See Confidential Exhibit SN-lO,' OG&E’s
confidential response to OIEC 2-4.) This lack of detailed backup for the Mustang
replacement costs raises serious questions regarding the accuracy of OG&E’s forecasted
costs and benefits of the plan. Moreover, because OG&E evaluated the Mustang
Modernization plan in conjunction with its analyses of environmental compliance
options, it is difficult to isolate the true costs and benefits of the proposed replacement

CTs.

NOTWITHSTANDING THE ABOVE DEFICIENCIES, DOES OG&E’S
ECONOMIC ANALYSIS DEMONSTRATE THAT GAS-FIRED CTS ARE THE
LOWEST REASONABLE COST ALTERNATIVE FOR REPLACEMENT OF
THE EXISTING MUSTANG UNITS?

No. As summarized in Table 10 below, OG&E’s analysis indicates that the forecasted
base case cost of the proposed replacement CTs is approximately 0.1% (one tenth of one
percent) lower than the combined cycle alternative over the 30-year study period. This
very small difference falls well within the range of uncertainty that exists in forecasts of
commodity prices and SPP IM prices over a 30-year period. Moreover, as shown in Table
10 below, OG&E’s analysis indicates that the combined cycle alternative actually has a
slight forecasted economic advantage over the CT replacement option in the high gas and

CO2 sensitivity cases.
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Table 10

Forecasted Revenue Requirement of Mustang Replacement Alternatives
Evaluated by OG&E (Cumulative NPV,2015-2044, $Millions)

Base High Gas CO2

Case Sensitivity Sensitivity Average
Combustion Turbines, 400 MW $22,351 $25,822 $26,402 $24,858
Combined Cycle, 560 MW $22,375 $25,812 $26,290 $24,826
Difference 0.107% -0.039% -0.424% -0.131%
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Source: OG&E's response to OIEC 3-12, Att. 86.

DO THE RESULTS IN TABLE 10 ABOVE REASONABLY REFLECT THE
COST OF THE COMBINED CYCLE ALTERNATIVE FOR REPLACEMENT OF
RETIRED MUSTANG CAPACITY?

No. It is important to note that OG&E’s analysis of the combined cycle alternative for
replacement of the retired Mustang gas units, includes 160 MW more capacity (560 MW
in 2018) than was included in OG&E’s analysis of the CT replacement option (400 MW
by 2019). (See Exhibit SN-8.) Based on OG&E’s cost estimates for new combined cycle
units, this 160 MW capacity difference increases the evaluated capital cost of the
combined cycle alternative by approximately $205 million. If OG&E’s analysis were
revised to include 400 MW rather than 560 MW of new combined cycle capacity in 2018,
consistent with the level of new capacity added in the CT case, the $205 million

reduction in combined cycle capital costs would more than offset the very small base case
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economic advantage of the proposed CT replacement alternative presented in Table 10

above.

HAS OG&E PROVIDED ANY ANALYSIS THAT ADDRESSES THE
RETIREMENT DATES FOR THE FOUR EXISTING MUSTANG GAS-FIRED
UNITS?

Yes. The Company has provided a January 2012 engineering analysis by Burns &
McDonnell (“B&M Report”) that addresses the physical condition of the four Mustang
gas units, and which was used to support the retirement dates used for OG&E’s 2012
IRP. As summarized below in Table 11, the retirement dates based on the B&M Report
are generally consistent with the retirement dates proposed by OG&E in this case for
Mustang Units 1 and 2; however, the new retirement dates for Mustang Units 3 and 4

have been accelerated by 4 to 8 years, respectively.
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Table 11

Change in Retirement Dates for Mustang Gas Units

2012 IRP  Current Proposed

Rated MW Age Retire Dates Retire Dates
Mustang 1 50 64 2016 2015
Mustang 2 50 63 2018 2017
Mustang 3 121 59 2021 2017
Mustang 4 242 55 2025 2017
463

Source is OG&E's responses to OIEC 1-13 and 1-18.

IS OG&E’S PROPOSAL TO ACCELERATE THE RETIREMENT OF
MUSTANG UNITS 1 AND 2 BY ONE YEAR REASONABLE?

Yes. Although there is no evidence that the reliability of these units has been a problem,
or that the risk of catastrophic failure has materially increased since the 2012 IRP,
Mustang Units 1 and 2 are relatively old and represent less than 1.5% of the Company’s
total system capacity. For this reason, OG&E should be able to accelerate their
retirement and, if necessary, replace the retired capacity with short-term capacity
purchases, without materially impacting the reliability or costs of the OG&E system.
Moreover, the capacity factors of Mustang Units 1 and 2 have declined over the last four
years and averaged just over 2% in 2013; thergfore, acceleration of their retirement by
one year should have little if any impact on OG&PE’s energy requirements or system

energy costs. (See Confidential Exhibit SN-1 1..)
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HAS OG&E PROVIDED ANY NEW ANALYSIS TO DEMONSTRATE THAT
ITS DECISION TO ACCELERATE THE RETIREMENT DATES FOR
MUSTANG 3 AND 4 IS PRUDENT?

No. The 2012 B&M retirement analysis has not been updated. (See Exhibit SN-12,
OG&E’s response to OIEC 10-8.) As discussed earlier in my testimony, OG&E
generally claims that certain reliability and economic concerns support its decision to
accelerate the retirement dates of Mustang Units 3 and 4. However, OG&E has not
provided convincing evidence to back these claims. For example, as shown in my
Confidential Exhibit SN-11, the average equivalent availability (“EAF”) performance of
Mustang Units 3 and 4 over the last ten years has been very good. Moreover, there has
been no discernible declining trend in reliability performance of the units since the
Company’s 2012 IRP analysis. Therefore, OG&E’s claims that increasing reliability
concerns led to its decision to accelerate the retirement dates for these units, appear to be

unfounded.

HAS OG&E PROVIDED CONVINCING SUPPORT FORITS EXPRESSED
CONCERNS THAT MUSTANG UNITS 3 AND 4 ARE AT SIGNFICANT RISK
OF CATASTROPHIC FAILURE IF THEY ARE OPERATED BEYOND 2017?
No. The Company has not identified any specific equipment problems that would
increase the probability that Mustang Units 3 and 4 would experience catastrophic failure
if they are operated beyond the proposed retirement date of 2017. (See Exhibit SN-13,
OG&E’s response to OIEC 1-20.) Moreover, Mustang Units 1 and 2 have operated for

nearly 65 years with very high reliability and no catastrophic failures, which

OCC Cause No. PUD 201400229 38 Responsive Testimony of Scott Norwood



10

i1

12

13

14

15

16

17

18

19

20

21

22

23

demonstrates that similar operating experience could be achieved by Mustang Units 3 and
4 if they were operated until a similar age (i.e., until 2021 and 2025, respectively) (See

Confidential Exhibit SN-11.)

ARE THE ESTIMATED CAPITAL INVESTMENTS THAT MAY BE REQUIRED
TO EXTEND RELIABLE OPERATIONS OF MUSTANG UNITS 3 AND 4 UNTIL
2021 OR LATER SIGNIFICANT?

According to the B&M Report, the estimated total capital investment necessary to
continue reliable operations of Mustang Units 3 and 4 until 2021 or later are
approximately $59 million. (See Confidential Exhibit SN-14.) This additional
investment is significant, but far lower than the estimated $360 million cost to replace
these units with new gas-fired combustion turbine units as proposed by OG&E. By
repairing and deferring retirement of Mustang Units 3 and 4, OG&E could mitigate the
significant rate impacts which are forecasted to occur during the next five years due to
the Company’s environmental compliance plan, rising costs for new high voltage
transmission facilities authorized by SPP, and the Company’s next new generating

resource which is currently planned to be placed in service in 2020.

ARE THERE OTHER REASONS WHY OG&E SHOULD CONSIDER
EXTENDING THE RETIREMENT DATES OF MUSTANG UNITS 3 AND 4
UNTIL 2021 OR LATER?

Yes. In addition to mitigating the rate impacts resulting from replacement capacity that

would oceur over the next five years, as noted earlier in my testimony, OG&E’s
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economic analysis of replacement alternatives for the retired Mustang units indicates that
a new combined cycle unit is likely to be a lower cost alternative to the new Mustang
CTs proposed by OG&E. Moreover, as 1 previously noted, OG&E has not evaluated
short-term market capacity purchases or solicited competitive bids for generating
resources that might provide an even lower cost replacement for the retired Mustang
capacity. For example, by delaying the retirement of Mustang Units 3 and 4 until 2021 or
later, the Company could also investigate other options, such as potential extension of the
existing PowerSmith and AES Shady Point purchased power agreements which are
scheduled to expire in 2019 and 2022, respectively, which may further reduce the cost of
replacement of Mustang 3 and 4.

Delaying the retirement of Mustang Units 3 and 4 until 2021 or later would also
allow OG&E to gain additional experience with and understanding of SPP IM operations,
thereby ensuring that its analysis of new resources to replace the retired Mustang capacity
is more certain. In addition, delaying the retirements would allow time for OG&E to
have a better understanding of the final form of the EPA’s proposed carbon regulations,
which also could influence the decision regarding the appropriate type of replacement

capacity for Mustang Units 3 and 4.

PLEASE SUMMARIZE YOUR CONCLUSIONS AND RECOMMENDATIONS
REGARDING OG&E’S REQUEST FOR PRE-APPROVAL AND RIDER COST
RECOVERY FOR THE PROPOSED MUSTANG MODERNIZATION PLAN.
OG&E’s Mustang Modernization plan is unrelated to the Company’s environmental

compliance plan and should be rejected. The evidence presented by OG&E in this case
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does not demonstrate that retirement of Mustang Units 3 and 4 is necessary at this time,
or that the replacement of the retired Mustang units with new gas-fired CT units is the
lowest reasonable cost alternative. Based on analysis presented in the 2012 B&M
Report, and the performance of Mustang Units 1 and 2 over the last ten years, it appears
that Mustang Units 3 and 4 should be capable of operating reliably until 2021 or later
with reasonable investments for replacement of critical systems as indicated by the B&M
Report. Delaying the retirement of Mustang Units 3 and 4 until 2021 or later will help
mitigate near-term rate impacts associated with replacement capacity, while also allowing
OG&E additional time to solicit potentially lower cost alternatives, to gain more
experience with the SPP IM operations, and to become more certain with the impacts of
EPA’s proposed carbon regulations on its resource requirements. For all of these
reasons, I recommend that OG&E’s request for pre-approval and cost recovery for the

Mustang Modernization plan be denied.

VIL. VALUE OF WIND ENERGY RESOURCES

WHAT IS THE CURRENT LEVEL OF WIND ENERGY PURCHASED BY
OG&E?

OG&E currently purchases 841 MW of wind energy. In 2013, these wind energy
purchases supplied approximately 3 million MWh, which represented approximately 10%

of OG&E’s total system energy requirements. (See Table 4 of my testimony.)

HAS OG&E RECENTLY EVALUATED THE AVAILABILITY AND PRICE OF

WIND ENERGY RESOURCES?
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Yes. OG&E issued a request for information (“RFI”) from wind energy suppliers in
2013. (See Howell direct testimony, page 11.) According to the Company’s 2014 IRP
Report, in response to the 2013 RFI, 9 different companies offered wind pricing for
projects in 20 locations in Oklahoma and Kansas, with average pricing of approximately

$22/MWh for 20-year wind contracts. (See 2014 IRP Report, page 30.)

DOES OG&E’S PROPOSED ENVIRONMENTAL COMPLIANCE PLAN
INCLUDE NEW WIND ENERGY RESOURCES?

No. OG&E has not included any new wind energy purchases in its environmental
compliance plan. Despite the recent declining trend in wind energy prices, and the fact
that wind energy directly offsets SO2 and carbon emissions, the Company asserts that
wind generation provides little capacity value and therefore does not effectively address
the capacity needs of its environmental compliance plan. OG&E further states that it is
concerned about low SPP IM prices for wind in areas where new wind resources are
likely to be constructed as a result of transmission congestion charges in those areas. (See

Howell direct testimony, page 20.)

IS OG&E’S CONCERN REGARDING THE LIMITED CAPACITY VALUE OF
WIND ENERGY A VALID REASON TO EXCLUDE NEW WIND ENERGY
RESOURCES FROM THE COMPANY’S ENVIRONMENTAL COMPLIANCE
PLAN?

No. As shown in Table 12 below, the average price of wind energy resulting from

responses to OG&E’s 2013 RFT is significantly lower than the forecasted costs of coal-
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fired energy and SPP IM energy prices over the next 20 years. For this reason, OG&E
should acquire more wind energy simply based on the significant energy savings that
would be produced from additional wind energy.

Table 12

OG&FE’s Base Forecasts of Wind, Coal and SPP IM Energy Costs ($/MWh)
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Source is OG&E’s response to OIEC 1-25.
Furthermore, new wind energy resources would increase fuel diversity of
OG&E’s system and would provide an effective long-term hedge against rising natural
gas prices, at a time when OG&E is transitioning to greater usage of natural gas on its

system.

Q. HAS OG&E PROVIDED ANY INFORMATION TO SUPPORT ITS EXPRESSED
CONCERN THAT TRANSMISSION CONGESTION MAY RESULT IN

CURTAILMENT OF WIND ENERGY DELIVERIES TO THE OG&E SYSTEM?
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No. OG&E admits that it is not able to quantify the level of wind energy MWh lost due
to curtailments. (See Exhibit SN-15, OG&E’s responses to OIEC 3-25.)

HAS OG&E CONDUCTED ANY ANALYSIS TO SUPPORT ITS EXPRESSED
CONCERN THAT CONGESTION MAY RESULT IN VERY LOW SPP IM
PRICES FOR WIND ENERGY?

No. OG&E admits that it does not yet have sufficient information on operations of the
SPP IM to evaluate the impact of transmission congestions on wind energy deliveries to

its system (See Exhibit SN-16, OG&E’s response to OIEC 2-5.)

HAS OG&E CONDUCTED ANY OTHER ECONOMIC ANALYSIS TO
SUPPORT ITS DECISION NOT TO ACQUIRE ADDITIONAL WIND ENERGY
AT THIS TIME?

No. (See Exhibit SN-16.)

WOULD ADDITIONAL WIND ENERGY PURCHASES BY OG&E PRODUCE
ENERGY SAVINGS THAT WOULD HELP OFFSET THE SIGNIFICANT RATE
IMPACTS OF THE COMPANY’S ENVIRONMENTAL COMPLIANCE PLAN?

Yes. For example, based on current wind energy purchase levels of PSO, it appears that
OG&E could at least double the current level of its wind energy purchases, since wind
energy currently supplies only approximately 10% of the Company’s total system energy
requirements. If OG&E were able to purchase an additional 3 million MWh per year at
an average cost of $22/MWh reflected in offers it received in response to the 2013 RFL, it

could reduce energy costs on its system by approximately $47 million per year by 2020,
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and thereby significantly offset the estimated rate impact of the Company’s proposed
environmental compliance plan. The total estimated energy savings of such additional
wind energy would be over $1.2 billion on a total nominal cost basis over a 20-year
contract period, based on OG&E’s base case projections of SPP IM energy prices. (See

Exhibit SN-17.)

IS THERE SIGNIFICANT RISK THAT TRANSMISSION CONSTRAINT S AND
CONGESTION CHARGES WILL PREVENT OG&E FROM IMPORTING
ADDITIONAL WIND ENERGY AT ECONOMIC PRICES OVER THE NEXT 20
YEARS?

Given SPP’s historical financial commitment to the development of high voltage
transmission lines to facilitate wind energy exports and efficient market operations, it
seems unlikely that transmission constraints or congestion would be likely to
significantly limit OG&E’s ability to import another 700 MW or more of wind energy
over the next 20 years. OG&E has noted that new high voltage transmission facilities
were recently placed in service that could alleviate the claimed congestion constraints
that apparently have adversely impacted the cost of wind energy imports to OG&E since
the SPP IM was implemented. (See Exhibit SN-18, OG&E’s response to OIEC 5-5.)
Moreover, the information provided by OG&E in response to discovery indicates that
there have been relatively few and minor instances to date of curtailments of wind energy
deliveries to OG&E. (See Exhibit SN-15.) Given these facts, and the growing

importance of wind energy as a source of carbon mitigation, it seems unlikely that SPP
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would allow transmission constraints or congestion to significantly impede the economic

transfer of wind energy to OG&E and other utilities within SPP over a long-term period.

WOULD ADDITIONAL WIND ENERGY ALSO PROVIDE ENVIRONMENTAL
BENEFITS TO THE OG&E SYSTEM?

Yes. Although additional wind energy purchases are justified on their energy value
alone, wind energy also directly offsets emissions that otherwise would be produced from
OG&E’s coal- and gas-fired power plants. In particular, additional wind energy
purchases would help OG&E to comply with any new regulations which are adopted to

reduce future carbon emissions from existing power plants.

ARE THERE OTHER REASONS WHY OG&E SHOULD ACQUIRE
ADDITIONAL WIND ENERGY RESOURCES AT THIS TIME?

Yes. Oklahoma is rich in wind energy potential and the state has established an energy
policy to encourage the development of wind energy resources in Oklahoma. Moreover,
there is no guarantee that existing federal wind energy production tax credits will be
extended; therefore, wind energy prices may not remain at their currently low level in the
future. Furthermore, to the extent that the EPA’s proposed new carbon regulations serve
to increase demand for wind energy, there could also be upward pressure on wind energy
prices in the future. All of these considerations suggest that OG&E should actively
pursue additional wind energy purchases at this time as an important component of its

environmental compliance plan and overall system fuel diversity strategy.
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HAVE OTHER OKLAHOMA UTILITIES RECENTLY MOVED TO TAKE
ADVANTAGE OF THE CURRENT LOW WIND ENERGY PRICES IN
OKLAHOMA?

Yes. FEarlier this year, Public Service Company of Oklahoma (“PSO”) obtained
Commission approval of three new 20-year wind energy contracts having a combined
capacity of approximately 600 MW. These new contracts, which resulted from a request
for proposals (“RFP”) for renewable energy issued by PSO in June of 2013, generally
reflect the pricing levels presented in OG&E’s 2013 Wind RFL.  (See OCC Cause No.
201300188.) For example, with these new wind energy contracts, PSO will have a total
of approximately 1,288 MW of wind energy, which is expected to supply approximately

20% of the total annual energy requirement of the PSO system by 2016.

HAS OG&E INDICATED THAT IT PLANS TO CONTINUE TO EVALUATE
THE POTENTIAL FOR ACQUISITION OF NEW WIND RESOURCES?

Yes. The Company indicates that it intends to issue another Wind RFI in the Spring of
2015 to “gather market intelligence” that will be used to study wind energy options in its
2015 TIRP. (See Howell direct testimony, page 20.) However, for the reasons I have
discussed, there is no need to continue to study wind; the Company should instead issue
an RFP seeking binding proposals for long-term wind energy resources as soon as

possible.
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PLEASE SUMMARIZE YOUR RECOMMENDATIONS REGARDING OG&E’S
FAILURE TO INCORPORATE NEW WIND ENERGY RESOURCES AS PART
OF ITS ENVIRONMENTAL COMPLIANCE PLAN.

Oklahoma has abundant potential for wind energy development, and wind energy prices
are at historic low levels. New wind resources could serve as a valuable long-term hedge
against future increases in natural gas prices and could also produce immediate and
significant fuel savings for customers, while at the same time providing a low-cost

alternative for achieving OG&E’s environmental compliance goals.

VIII. CONCLUSIONS

PLEASE SUMMARIZE YOUR  MAJOR CONCLUSIONS AND
RECOMMENDATIONS REGARDING OG&E’S PROPOSED
ENVIRONMENTAL COMPLIANCE PLAN AND MUSTANG
MODERNIZATION PLAN?

OG&E’s proposed Scrub/Convert compliance plan would reduce OG&E’s coal-fired
energy production capability by approximately 39% and greatly diminish fuel diversity of
the Company’s system. The forecasted total costs of the Scrub compliance plan is
approximately $700 million lower on a nominal basis than the Scrub/Convert plan under
OG&E’s base case analysis, and $5.6 billion lower under the high gas price scenario. For
these reasons I recommend that OG&E reconsider the Scrub compliance plan as an
alternative to the proposed Scrub/Convert plan.

In addition, I recommend that OG&E’s proposed $414 million Mustang

Modernization plan be rejected due to the lack of evidence that this proposal is necessary

OCC Cause No. PUD 201400229 48 Responsive Testimony of Scott Norwood



10

or that it represents the lowest reasonable cost option, and for other reasons addressed in
my testimony.

Finally, I recommend that OG&E solicit and evaluate bids to acquire additional
wind energy as soon as possible. Recent wind energy offers suggest that new long-term
wind energy contracts would provide significant energy savings to offset rate impacts of
OG&E’s the environmental compliance plan, and at the same time increase fuel diversity

and provide environmental benefits to OG&E’s system.

DOES THIS CONCLUDE YOUR RESPONSIVE TESTIMONY?

Yes.
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EXHIBIT SN-1

RESUME OF DON SCOTT NORWOOD

Norwood Energy Consulting, L.L.C.

P. O. Box 30197
Austin, Texas 78755-3197
(512) 3439077

SUMMARY

Scott Norwood is an energy consultant with over 30 years of experience in electric utility
regulatory consulting, resource planning and energy procurement. Mr. Norwood has
presented expert testimony in electric utility regulatory proceedings in Arkansas,
Florida, Georgia, Iowa, Illinois, Michigan, Missouri, New Jersey, Oklahoma, South
Dakota, Texas, Virginia, Washington and Wisconsin. His clients include government
agencies, municipalities, industrial consortiums and various other electric consumer
interests.

Since January of 2004 Mr. Norwood has served as President and sole proprietor of
Norwood Energy Consulting, L.L.C. During this period he has provided electric utility
regulatory consulting services focused primarily on the areas of electric resource
planning, power supply system dispatch and operations, transmission planning
analyses, and evaluations of electric utility fuel supply and purchased power issues.
Before founding Norwood Energy Consulting, Mr. Norwood was employed for 18 years
as a Principal and Director of the Deregulation Services Department of GDS Associates,
Inc., an electric utility consulting firm based in Georgia. From 1984 to 1986 Mr.
Norwood was employed as Manager of Power Plant Engineering for the Staff of the
Public Utility Commission of Texas, and from 1980 to 1984 he was employed by Austin
Energy as a Power Plant Engineer, in which capacity he directed electrical maintenance
and design projects at three gas-fired power plants.

Mr. Norwood earned a Bachelor of Science degree in Electrical Engineering from the
University of Texas in December of 1980.

EXPERIENCE

Energy Planning and Procurement Services

Dell Computer Corporation — Negotiated retail power supply agreement for
Dell’'s Round Rock, Texas facilities producing annual savings in excess of $2
million.

Texas Association of School Boards Electric Aggregation Program — Serve as
TASB’s consultant in the development, marketing and administration of a retail
electric aggregation program consisting of 2,500 Texas schools with a total load
of over 300 MW. Program produced annual savings of more than $30 million in
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its first year.

Oklahoma Industrial Energy Consumers - Analyzed and drafted comments
addressing integrated resource plan filings by Public Service Company of
Oklahoma and Oklahoma Gas and Electric Company.

S.C. Johnson - Analyzed and presented testimony addressing Wisconsin Electric
Power Company's $4.1 billion CPCN application to construct three coal-fired
generating units in southeast Wisconsin.

Oklahoma Industrial Energy Consumers - Analyzed wind energy project
ownership proposals by Oklahoma Gas and Electric Company and presented
testimony addressing project economics and operational impacts.

City of Chicago, Illinois Attorney General, Illinois Citizens’ Utility Board -
Analyzed Commonwealth Edison’s proposed divestiture of the Kincaid and State
Line power plants to SEI and Dominion Resources.

Georgia Public Service Commission - Analyzed and presented testimony on
Georgia Power Company's integrated resource plan in a certification proceeding
for an eight unit, 640 MW combustion turbine facility.

South Dakota Public Service Commission - Evaluated integrated resource plan
and power plant certification filing of Black Hills Power & Light Company.

Shell Leasing Co. - Evaluated market value of 540 MW western coal-fired power
plant.

Community Energy Electric Aggregation Program — Served as Community
Energy’s consultant in the development, marketing and start-up of a retail
electric aggregation program consisting of major charitable organizations and
their donors in Texas.

Austin Energy — Conducted competitive solicitation for peaking capacity.
Developed request for proposal, administered solicitation and evaluated bids.

Austin Energy - Provided technical assistance in the evaluation of the economic
viability of the City of Austin's ownership interest in the South Texas Project.

Austin Energy - Assisted with regional production cost modeling analysis to
assess production cost savings associated with various public power merger and
power pool alternatives.

Sam Rayburn G&T Electric Cooperative - Conducted competitive solicitation for
peaking capacity. Developed request for proposal, administered solicitation and
evaluated bids.
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Rio Grande Electric Cooperative, Inc. - Directed preparation of power supply
solicitation and conducted economic and technical analysis of offers.

Electric Restructuring Analyses

Electric Power Research Institute - Evaluated regional resource planning and
power market dispatch impacts on rail transportation and coal supply
procurement strategies and costs.

Arkansas House of Representatives — Critiqued proposed electric restructuring
legislation and identified suggested amendments to provide increased protections
for small consumers.

Virginia Legislative Committee on Electric Utility Restructuring - Presented
report on status of stranded cost recovery for Virginia’s electric utilities.

Georgia Public Service Commission — Developed models and a modeling process
for preparing initial estimates of stranded costs for major electric utilities serving
the state of Georgia.

City of Houston — Evaluated and recommended adjustments to Reliant Energy’s
stranded cost proposal before the Public Utility Commission of Texas.

Oklahoma Attorney General — Evaluated and advised the Attorney General on
technical, economic and regulatory policy issues arising from various electric
restructuring proposals considered by the Oklahoma Electric Restructuring
Advisory Committee.

State of Hawaii Department of Business, Economics and Tourism — Evaluated
electric restructuring proposals and developed models to assess the potential
savings from deregulation of the Oahu power market.

Virginia Attorney General - Served as the Attorney General’s consultant and
expert witness in the evaluation of electric restructuring legislation, restructuring
rulemakings and utility proposals addressing retail pilot programs, stranded
costs, rate unbundling, functional separation plans, and competitive metering.

Western Public Power Producers, Inc. - Evaluated operational, cost and regional
competitive impacts of the proposed merger of Southwestern Public Service
Company and Public Service Company of Colorado.

Towa Department of Justice, Consumer Advocate Division - Analyzed stranded
investment and fuel recover issues resulting from a market-based pricing
proposal submitted by MidAmerican Energy Company.

Cullen Weston Pines & Bach/Citizens’ Utility Board - Evaluated estimated costs
and benefits of the proposed merger of Wisconsin Energy Corporation and

3
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Northern States Power Company (Primergy).

City of El Paso - Evaluated merger synergies and plant valuation issues related to
the proposed acquisition and merger of El Paso Electric Company and Central &
Southwest Company.

Rio Grande Electric Cooperative, Inc. - Analyzed stranded generation investment
issues for Central Power & Light Company.

Regulatory Consulting

Oklahoma Industrial Energy Consumers - Assisted client with technical and
economic analysis of proposed EPA regulations and compliance plans involving
control of air emissions and potential conversion of coal-to-gas conversion
options.

New York Public Service Commission - Conducted inter-company statistical
benchmarking analysis of Consolidated Edison Company to provide the New York
Public Service Commission with guidance in determining areas that should be
reviewed in detailed management audit of the company.

Oklahoma Industrial Energy Consumers - Analyzed and presented testimony on
affiliate energy trading transactions by AEP in ERCOT.

Georgia Public Service Commission - Presented testimony before the Georgia
Public Service Commission in Docket 3840-U, providing recommendations on
nuclear O&M levels for Hatch and Vogtle and recommending that a nuclear
performance standard be implemented in the State of Georgia.

Oklahoma Industrial Energy Consumers - Analyzed and presented testimony
addressing power production and coal plant dispatch issues in fuel prudence
cases involving Oklahoma Gas and Electric Company.

Georgia Public Service Commission - Analyzed and provided recommendations
regarding the reasonableness of nuclear O&M costs, fossil O&M costs and coal
inventory levels reported in GPC's 1990 Surveillance Filing.

New York Public Service Commission - Conducted inter-company statistical
benchmarking analysis of Rochester Gas & Electric Company to provide the New
York Public Service Commission with guidance in determining areas which
should be reviewed in detailed management audit of the company.

Oklahoma Attorney General — Analyzed and presented testimony regarding fuel
and purchased power, depreciation and other expense items in Oklahoma Gas &
Electric Company’s 2001 rate case before the Oklahoma Corporation
Commission.
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City of Houston - Analyzed and presented testimony regarding fossil plant O&M
expense levels in Houston Lighting & Power Company's rate case before the
Public Utility Commission of Texas.

City of El Paso - Analyzed and presented testimony regarding regulatory and
technical issues related to the Central & Southwest/El Paso Electric Company
merger and rate proceedings before the PUCT, including analysis of merger
synergy studies, fossil O&M and purchased power margins.

Residential Ratepayer Consortium - Analyzed Fermi 2 replacement power and
operating performance issues in 1994 and 1995 fuel reconciliation proceedings
for Detroit Edison Company before the Michigan Public Service Commission.

Residential Ratepayer Consortium - Analyzed and prepared testimony
addressing coal plant outage rate projections in the Consumer's Power Company
fuel proceeding before the Michigan Public Service Commission.

City of El Paso - Analyzed and developed testimony regarding Palo Verde
operations and maintenance expenses in El Paso Electric Company's 1991 rate
case before the Public Utility Commission of Texas.

City of Houston - Analyzed and developed testimony regarding the operations
and maintenance expenses and performance standards for the South Texas
Nuclear Project, and operations and maintenance expenses for the Limestone and
Parish coal-fired power plants in HL&P's 1991 rate case before the PUCT.

City of El Paso - Analyzed and developed testimony regarding Palo Verde
operations and maintenance expenses in El Paso Electric Company's 1990 rate
case before the Public Utility Commission of Texas. Recommendations were
adopted.

Power Plant Management

City of Austin Electric Utility Department - Analyzed the 1994 Operating Budget
for the South Texas Nuclear Project (STNP) and assisted in the development of
long-term performance and expense projections and divestiture strategies for
Austin's ownership interest in the STNP.

City of Austin Electric Utility Department - Analyzed and provided
recommendations regarding the 1991 capital and O&M budgets for the South
Texas Nuclear Project.

Sam Rayburn G&T Electric Cooperative - Developed and conducted operational
monitoring program relative to minority owner's interest in Nelson 6 Coal Station
operated by Gulf States Utilities.

KAMO Electric Cooperative, City of Brownsville and Oklahoma Municipal

5



EXHIBIT SN-1

Power Agency - Directed an operational audit of the Oklaunion coal-fired power
plant.

Sam Rayburn G&T Electric Cooperative - Conducted a management/technical
assessment of the Big Cajun II coal-fired power plant in conjunction with
ownership feasibility studies for the project.

Kamo Electric Power Cooperative - Developed and conducted operational
monitoring program for client's minority interest in GRDA Unit 2 Coal Fired
Station.

Northeast Texas Electric Cooperative - Developed and conducted operational
monitoring program concerning NTEC's interest in Pirkey Coal Station operated
by Southwestern Electric Power Company and Dolet Hills Station operated by
Central Louisiana Electric Company.

Corn Belt Electric Cooperative/Ceniral Iowa Power Cooperative - Perform
operational monitoring and budget analysis on behalf of co-owners of the Duane
Arnold Energy Center.

PRESENTATIONS

Quantifying Impacts of Electric Restructuring: Dynamic Analysis of Power
Markets, 1997 NARUC Winter Meetings, Committee on Finance and Technology.

Quantifying Costs and Benefits of Electric Utility Deregulation: Dynamic
Analysis of Regional Power Markets, International Association for Energy
Economics, 1996 Annual North American Conference.

Railroad Rates and Utility Dispatch Case Studies, 1996 EPRI Fuel Supply
Seminar.

Quantifying Potentially Stranded Costs: Modeling and Policy Issues, 1996
NASUCA Annual Meeting.



jesodoad HOABIINLOIY YIS 866T JO SSUAGRUOSERY
welbold J0lid SSALV [y

weibo1d 10lid SSIVY 119y

ueld DS 6661 JO SSRUBqRLOSERY

spafosd

suIgn . uoASNqUIND pasodold Jo ssaumendoiddy S pue sajmy Buipprg aigedyddy

Bullid Jul 866T B3 JO UoREN|eA3
Bupjewsimy AnjigensY J9(3

SPRAOUCY JIMOd PISRYding pue 51355y Bugessusn

@ ABAGLEY WOD3 O UoRENjeAT pue SHuN Bugesauad J0 SN[EA 1L J0 Siskieuy

Bupeur|my AgiIqeIsy X493
Buunpnassy Jo spedut 1eRu3lod JO siskieuy
'SUOISINOAG UBld SHEY SARRUIALY 'SIS0D) pepuess
‘s301d 19NEl PRASEID104 ‘SIS0) PIpURLS [BAUSIO]
30 tontoqy pasodosd “ANjod Buunpnsy 2e0eF
30 uonioqy pasodosd ‘Axjod BulndsY 2193
's3011d 19 e PRISEDDI04 ‘53500 PepuRAS [RRUSIOd
papURLS |eRuSl0d pue jesodold Buidild paseq-1adien
papuRAS [equal0d pue esodoid Bud paseq-1iien
seuag pue 51500 J361ew Abewily pRlsednlod
papueRS 1equA0d pue jesodoug Buldld PRSeq-1die
150 JomOd Juswweoeday 7 1wl
Sjueld JaMOd 3Ur] 2} B Presuny JO uonenjea el
) 3jes pasodold 5,pIU0D JO SSAUI|GRUOSERY

‘sasuadxg OV ‘stunes weibolg uogezieunsy

SRS 1507 UORRIRUD) PIPURRS eAusi0d JO AT Pue PONal

‘uonjenters ueyd 82nosal pareiBaguy

ansst

(1o10) Auedwo) uosip] 30890 UL

(Pa1a) Aueduio) 1Mad B 210031 BIUIBIIA

(Po11q) eIIBIA-ISMOd JLIDST UedRWY

(pouq) Auedwo) uosip3 108G L

(211) Aueduio) 1oMOd B 210593 BIUIGIA

(pouq) Auedwo) fomod B JL993 yeuueAeS
(1engay) sseuongad wor/obeawd Jo A
Auedwio) f3MOd 01X MaN SexoL

(1Pa1K1) S1RUORNAG JuI0f/0BRIMD JO KD
(jenngaLing) Auedwo) Se g A3 SRS JiGnd
Auedwo) 1Omod 8 D91 RILIBIA

(lenngaung) Uy ‘sesuely Abiaqul

(91q) Auedwo) uosipy J0830 dUL

(axnq) Auedwoy) AB1au ssouwnsuo)

(pR1q) 2ur'sesupiry ABreiug

pue -2y ‘sBuipiod TdM o0

(1enngauns) Auedwo?) ABseu3 uesuRWYDIW
Auedtuo) Jybri B JOMO4 UISUCOSIM

(1emngay pue pRuia) Aueduio] AB1tA UEOLBWIVDIA
(Paxna wewsddng pue 103.1K1) UOSIPT tRIESMLOUNLIOD
(1enngey pue 103:0) LOSIPT LHEIMUOWILIOD
(jenngay pue R1K]) UOSIPT LIEIMUCLILIOD
(1) Aueduwo) B B JOMOJ UISUCOSIM
Auediuo] by 3 somod 12qua)

Auedwo) Wbr B 1omOd SiiH Peg

INVEIddV AT

Y-87SIT
£180863Nd
#180863Nd
008T1I-N
T9v0863Nd
n-8048
§000-86
18LLT

pue 19ST-£6-ELY
S000-86
T9+0£0£603
9620963Nd
n-09¢-96
6vPTT-N
£SPITN
N-09¢-9
000T-WN-0899
T-96-ddV
00T-WN-0899
T-96-ddV
¥-20L0T-N
8v76-96
Sb20-96
60T-4N-0E99
§966T

€00-56713

ISVO/IDN0A

GOOMYON LLOJS NOd 40 ANOWILLISIL

UOISSIULLOY 3IAIDS NN UeBIYIN

ewbIIA JO LOISSILWOY Logeiodio) A
ewibai Jo uoissIwLWo) uogesadio) RS
UOISSIWILIOD SDIAIBS Jlfgnd YeBIdI

ewBaA JO UOISSILIWOY) uoRel0dio) H:S
UOISSILLILIOY) SRS H(GNd RIB1080
UOISSILUILIOD) 3D12W0) SIOUN]

sGulieaH SAGRSIUIWIPY JO DO &S SBxL
UOISSILULIOD) DDIBLWILIO) SIoUMT

M SAGRASIUNUPY JO NSO ASSID MBN JO =S
eBiiA JO LOISSILIWO) uoneiodio) Has
UOISSILULLIOY) ADIAKDS JMAQNd Sesueyly
UOISSILILIOD SOIAIS Dljqnd ueBIydIW
UOISSIULILIC) S0IAIDS JlGNd LS
UOISSIULLIOD DAIIS AQnd sesueyly
UISUOISEAR JO LIOISSIUILIOD SDIAIDS JHAQNd
P1ROg SIQYAN AVISWUIY J0 JNLGIRAN] MO
UISUODSIAN JO UOISSILILIOD 3DIAIDS JiGRd
piEOg SINIAN SDISWIWO) J0 Jusuniedaq emof
UOISSIULIOD BOIIBS JHANd LB
UOISSIUNLIIOD) SDIDWILIC) SIOUNT

UOISSILILIOY SDJAWIUIOD SIOUN]

UISUODSIM 4O UOISSILLILLIOY IAIRS HANd
uossiuwo) Aygn dliand sexdL

UOISSIUILLIOD SORNAN JNgNd EONET LNOS

TE0I MDY AU0LVIDIH

66/62/L0
66/9T/L0
66/12/50
66/50/€0
86/52/11
86/62/50
86/60/€0
86/L1/20
86/41/20
86/92/10
Jidixdras
£6/61/60
16/62/80
£6/62/80
16/1€/£0
£6/51/50
9%/12/11
96/£0/0T
96/L1/60
96/80/80
96/£0/80
96/£0/80
96/22/10
96/11/20
S661/90

IVa
ONTTH

S

4

74

[44

1Z

i4

61

81

JAS

91

ST

28

€T

48

T

01



WOOIPERH [PIIU] pue [es0dold 1008 [9NJ 81d O3 4epdn i se9
W001peSH [eDiuf pue jesodoid Japed [Nl €14 G} 3jepdn ud S8
1esodod Japed Bnd 1d 0} jepdn 3ty se9

1507 13N SqENPU0IN JEBA FeY pue LoRENdeD Joped PN g1d

[esodosd ey ppuUnqun 5,03dV

{esodoud usuasnlpy 150D jond 1=y padde) pue ey p3jpunqun

SI1507) [9n4 SAGENOINY 8D 312y pUe U0JRINdjR) JUped Pn4 8.1d

1d S 03 SUBUASNIPY WOOIPERH Pue S0J PN SiqeiPu0dy

Joped 1904 pasiAsy 104 uogedlddy S,00dIMS JO SSRUS|GRUOSESY

Japes ¥JSd 1002

suogeine) Wod3

siohedayey 01 uogebai 55a0%3 Bugipal) J0) SPORIY PurR LoReDbIW SS30XT
SHNSSY pue ‘suonduunssy ‘s53090.4d BUlRPo WO

saInsEal UoGeBaNy 1500 PApUR]S pue Siskieuy 3507 papuRaS pepdn
Sjuaugsnipy POPUSLILIOORY Pue SUOREImRD WOJ3 Piepdn

SURUSN{PY POPURLILICOTY PUe SUCRRID(ED WODI PRjepdn

synsay pue ‘suogdunssy ‘ss30901d Bullapoid W03

S0UId 14l

pue 3014 SLY WO 4epdn a) pasn $580.d UOREIDIS 01 SeD pasodold
1Py dueLLIoMSd Ausiig] uogessuD

13PIY SURULIOHS] AXRDT UOGRIN™D

TN Ag presadQ pue paumo

51955y HUQRIDURY) JO UOHENIeA] pue BUDLWIURE JO SUOISRIIUO) pue Siskieuy
ueld ¥JSd 0007 4O SSPUBIqeLosesy

uogendIe) 3500 9N POXI4 PUE MOIAS LORRTPNL

we1B01d 10jid SV [ferey

web01d J0iid SRV ey

(p31q) Auedwo] X893 NXL

(pouq)

(@(E)B)THST "4 159nS INnd wowsidur a3 Buipss201d
(pa)

(@XE)DTH'SZ Y NS DNd Jwaweiduy o Huipsaoid
(a11q) "1 ‘saes yIng ABiug

(021q) eBIA-1OMOd

2LV uedLBWY B/q/p Auedwo) Jomogd uetdejeddy
(pa1q) Auedwo) J9MOd B 210031 EIBIA

(1paxq) Auedwo) PR NXL

(1a1K3) “up ‘ABsaug ey

(ouq) Auedwio) 92MIBS DHGNd LISISSMUNOS
(a1} Auedwo) Jamod esuiuad saddn

(Pa1q) g ‘ses A9 ABRZ

(jmusupiddns) g ABsoua uelsy

{(poxa) Avedwo) WBN pue 1Smod jegue)

U ‘sesueity ABreu3

Aueduso)) J1amMOg 0XNGIN MON SeXS L

(Pa1q) dgH ABseu3 JuelRy

(% P21Q) Aueduio) 2104 XS Mo SBRL

aey

BDIAIDS JO 350D PIIPUNGUL LM SLIOSSY SANSS] ILIBUD
(jenngny) Auedwso) SLG03(3 B SED BWIOYRNO

(p211q) Avedwiod X093 B SEO BWOUEND
{1enngang) Aueduio) WM B somod A1) sesue
(a1x7) Auedwio) uosIP3 310030 YL

(lenngay) Aueduwio) J1493(3 3 589 BIWOUENO

(a1a) Auedwo) JLIDS[T B SES BWIOUENO

(jestuaiddns) eIBHA-1IMOd JLID9|T YRDLRILY

INVOIIadV AN

ST8L-10-ELY
09vbT

1024
P6EE-T0-ELY
T100T03Nd
#850003Nd
ST8T-10-ELb
£992-10-ELb
8TLEC

$0921N
£10T-00-EL
§5€TC

[4%%44
N-LL1-00
P10T-00-ELb
SSETC

6YECT

PYETT
020000002 and
020000002 and
£95-66-03
TN
£T+000066 ANd
LT1000066 QNd

$180863Nd

TVI7ID0A

QOOMYON 1100S NOQ 40 ANOWILSZL

4

sGuLiEaH AGeASIHILIPY JO YO NAS SDRL
uoISSILILWOY AN MANd SEXSL

uofssIIW0D) AT JMand sexe).

sBuliest SARRASIUIWPY JO SDIWO S SexoL
eiiBiA 0 UoISSILLO] vogelodio) Jels
eiubaA J0 oSS0 vogesodio) Nes
sButiear SAQRASIUILIPY JO SDUI0 1AS SB@L
sButIest] SAGRRSIIWPY JO VYO AEIS SBPL
UOISSILILLIOY AYIAN JHaNd sexa ).

UOISSHLIWOD) BDIMIBS MaNd UeBIdI

s6ULIERH SAGRASILIWPY JO B3YI0 AEIS SXOL
UOISSIUIWLIOY AXIBN HANd SeXSL

oIS Aan d1and sexal

UOISSILLLLIOY SDIAISS JMaNd Sesusiy
SOULIESH SAGRASIILPY JO 20O NAS SO L
oissiuo) AWan diagnd sexal

UOISSILILUOD AWIGN JHaNd SEXSL

UOISSIUILIOD AWAN JHaNg Sexa )

PUIOYRRO JO LOISSILNLOY uogeiodio)

BLIOYEO JO LOISSILILO) togesodio)

1INOSSH JO LIS B JO UOISSIUWOD IIAIBS AN

UOISSILULLIO?) SIAIDS J1jand ueBIdIK

RWIOYERO O €IS g JO LoISSIILOD uoreIodI0)

BLUOUERIO O SEIS AU JO LOISSIILIOD uogeIodio)

PIUIBAIA JO LOISSILLLIOY uogRI0dio]) JeYS

THA037TONDV AH0LVYETd

T0/9z/ot
10/92/01
To/etfot
10/41/60
10/£0/60
10/42/80
10/80/80
10/50/£0
10/62/60
10/91/20
10/60/10
gofetfat
00/0/01
00/92/60
00/92/60
00/6%/60
00/92/60
00/80/80
00/61/50
00/52/+0
00/90/+0
00/¢0/¢0
66/90/c1
66/62/11
66/v1/01

anva
ONITE

0s

6

Jid

9

St

£b

[44

34

6€

8€

LE

9€

S¢

3%

43

1€

0g

62

8

&Z

9T



40308} ¥OSd pue

suopeotdde ueld ¥OSd $00Z pasodaid s0D3Q Buissauppy Auownsal {epngey
Vdd UIRIDOW i0 [eraiddy Joj 1sanbay

40308} ¥JSd pue suonedyidde
ueld ¥OSd b00z pesodaid s,003Q Buipsebias suogepUSUIWOISY Pue SisKleUY
SJSOQ) fon O UoHEHIoU0oRY Joj uotieatddy SODdIMS Jo ssausiqeuosesy

uawaauby

BuesadQ UI0F B J9pUN S)IBUSE PUE SIS0D PRIRWRST JO SSAUBIGRUOSESY
fesodold Jopoe4 fond s Auedwog) ayi Sutpapun sysedainy

soud ABiaue paseysind pue ‘[eod *seb jeinieu sODdIA JO sssusjgeuosesy
SO¥3

10 sishjeuy 21WoU023 JO SHNSaY pue suondwnssy nduf jo ssausiqeuosesy
SOYT o sishlpuy Jlwouod S|34 JO SSeUsiqRUoSERY

SanUASY 1010B4 [on4
pue sesuadx3 jord s1qiBY3 aloUoDeY of Loledddy S1LM JO SSauB|qeuosERYy
$1S00) [8N4 JO UOHIEYIOU00SY Jeul 4o} uonedlddy S,dNNL Jo sseusjqeuoseey

SO¥3
10 SiSAeuy D1WOUGDT J0 S}NSaY pue suondwnssy nduf Jo ssausjgeuosesy
01084 jand g1 d 9seardu] 0} (esodoid SUBIEY J0 SSOUSIGRUOSERY

$1500) [BN4 2[10U023Y O} 1sanbay $,3dT JO SSOUIGRUOSESY
$1507) j9n4 2[10U008Y 0} 1sanbay §1dD J0 SSAUVIqRUOSESY

sasuadxg aseT SRy IO $SOUB|gRUoSEsY
U} puE 101084 [ond Gid 0} 3se8I0U) posodald J0 Ssaus|qeUoSEsY
poLad UOHEYIOUoO8Y Liuow

-7 10y sasuadx3 Jamod PIseydIng pue jang olgefioundsy Jo sSauslgeuosesy
Juswadby

fugessdo JIof 8 Jopun SBUSA PUR SIS0D PIULWIRST JO SSHIB{GRUOSESY
10184 12n4 g1d 03 sivauasnipy pasodosd Jo ssausigevosesy

UORBYPUCITY (2N jeui4 JO SSIUDIGRU0SERY

UONEYDUOIDY jond jeuld JO SSSUSIGeUSeY

SUOREINDIE) PR Wb SIS WPISAS-YO JO LORRIU0ITY PUe MIISY
pue $91eS URISAS-HO 10} JOPR] O3 SUOGEIYIPOW s|es0dold WNLICIRION S1ey

pue “13pRy YT “OPry dNnD JO SSIUBIeLOseay ‘usuRinbIy SNUSASY pasodosd
Bugunoooy jeuonouny

$,100%3 {(2)TST'6€8 VaiNd Ul 195 PIEpUEIS SSaUB|qRU0SeY pue sNey pasodold
Wo0PEBH [PQILT pue [esedoid Joped 9nd g1d OF 9epdpn 20id Se9

woo.peat feqiu] pue jesodoid Joped 1on4 g1 03 nepdn 2iid se9

SN5St

(vouq) Auedwod UoSIPT HaNBQ SUL

(10a110)) O1199{3 PUE SED BUIOYERO

(1enq) Aueduiog Losip3 HeneQ suL

(rouq) Aueduiod 2on8S oHANd WRISMYINGS
(100110 pajyex) ABIaus WI0GIeIUS) PUB 0OUSS) SEXSL
(10e110]) Aueduio)) semod pue omoa|3 efliA
(1ennqaung) Aueduwio) JoMod JU08|3 UISUOISIAL
(1ennqay) Auedwol) Jamod Su103|3 LISUSISIAL
(10e1Q pueway) Auedwe) SeM SEXa) ISOM
J(10au) Aueduion) Jamod GIX MaN-SEXaL
(1001Q) Auedwo) Jamod o108 UISUCISIM
(10anQ) D7 'seoneg [Ie1ey pue ‘ABisu3 Juelsy
(wanq) Auedwo) owosi3 osed 13

(oanq) Auedwo) W pue Jemod [BAUSD
(10a1Q) T ‘seonag e1vy Alisuz Jeley
(10010} Auedwo) aon19g AN WSISIMUINOS
(19110} AB13U3 JUI0GIFUS) PUR OUSD) SBXSL
(wo1q) JT} ‘S0mIBS 1139y ABsuT eyey
(1eususe|ddns puz) Auedwon SenAN SEXSLISOM
(pe11q) Aveduio) S0 SBRL ISOM
(JERNG314NS) JLIDS( pue SEY BWOYEPi0

(1p9150) 21033 pue SeD BUICUENO

(Do8a) 10043

(19110) "N “ABsoug Jueey

(ponq) Auedwio] JLmBE NXL

INVOIIddY

808El-N
$0000¥00¢ ONd
808el-N

§v082

§6192
G8200-2002-3Nd
0g4-33-50
0€4-3050
00092

915.2
0¢1-3050
99642

¥6192

Ge042

oTeLe

98192

§619¢

£€69¢C
691€-70-ELY
691€-20-ELp
S5001002 aNd
SSH00T00Z aNd
ozeee
£992-10-€4p

9ETYT

ASVI/1DD0A

QOOMYON LLOOS NOQ 40 ANOWILS3L

“

Fl

UOISSIUWOY) BOAISS Oldnd ueByoIN
uoissiwwo uolriodio) Bwouenio
UOISSILIWIOY) SORIBS ldnd UEBIOIN
uossiiod ANN dHdnd sexal
uoissiwwo) Ann oudnd sexst

eIUIBIIA JO LOISSIWIWOD tonelodiod B1elS
UISUODSIAA JO UOISSIWLOD 80AISS JMGNd
UISUODSIA JO UCISSILUWIOD 30WISS 4and
uoissIwWod AN ddnd sexat
uoissiuuIe) ANN dliand sexay

UISUOISIAN JO LOISSIIWIOY) SOMSS J4and
uoisswwo) AjBN dlidnd sexaL
uoisstuwod Aunn dland sexat
uoissiwuied) AN oHand sexaL
uoissiuwod) Ann dand sexat
uoisstuuse) AN Siand sexaL
UOISSILLILIOD AY|DN MaQNd SeXSL

uoISSILILIOD AjRN Jlind SexR L

sfiurieat] SAnRASIUIIPY JO SO0 SIS SexeL
sButiea SANRASRILPY JO WO AAS SXL
UOISSILILO?) uofR:0di00) BWOYRNO
UOISSILLOY U0gei0di0) BWOYRHO
voissiwuie) Ayian iand sexeL

sBuLIestf SARRASILILPY J0 SO0 ARG ST L

uoIsSILWOY Aan Jiand sexel

1an0! V A0LYV W D3d

Y0/9TIE0
Y0IL2IZ0
S0/2LITY
£0/50/4L
£0/82/04
£0/50/60
£0/92/80
£0/92/80
£0/61/80
£0/81/20
£0/£0/20
£0/92/90
£0/0LIYO
£0/60/70
£0/0L/20
£0/2210
0Nl
zo/eofzt
20/L0/11
zo/cofot
20/51/80
70/11/90
20/62/50
10/92/01
T0/92/01

Iva

ONITH

SL

174

€L

L

Y4

0L

69

89

{9

99

59

€9

4]

19

09

65

85

A3

98

S

¥§

€5

[

1S



UONE0|Y [BUORDIPSUNP U SaleS WaISAS-HO "ase) aiey [Blausg
lesodoid D10 S.00L J0 SSaUd|qRLoSEDy

lesodoid QLD S.dNL Jo ssaus|jqeuosesy

$1507) JoMod paseyang 'esed sy [eisusy

fesodold UONRZILND3G §,00L O SSausiqetioseay

51509 Ajligeney pue [ejusuILoIAUT ‘ase)) sleY [esaueD)
51500 ABIeUT PapioAy Uo JUBWSSS JO SSBUB|qRUOSESY
uofieso|ie 509 ‘aousprud Sunueid ‘suatiainbay anuanay
s1s07) dn-enuj feutd §,001 JO Ssausiqeuosesy

uoneooyy subsepy Supes ABseuz

$59204d Jawainoold Aiddng Jamod ‘ase] aley jessued)
§}s00) [on4 m__.ucoomm 0} jsanbay s34 Jo SSAUBIGEUOSESY
ueld ¥OSd 5002 pasodord 0030 J0 ssaus|qeuoseay|
sy507) dn-andf [euld S,ONL JO $S8ua(geuosesy

1507 dn-oniy. [ul4 UO JSaIeY| JO

D) S,dINNL JO SSaus|qeuasesy

1500 [8N4 40 UONENOU003Y Joj uoNealiddy S,00d3MS J0 SSaUs|qeuosesy

“pagase] UeBIYDIN SXE] Uy SaIHIOE) SOV JO UoHINISU0a 1o} Auoyiny

saseyand

ABiaus ¥ooiq yead-uo sawwns 001 Ut papniout Aoeden 1o 1503 pue jaAaT

*§1509 PIpUEI}S Lo Wnjes o} dn-onuy Lonone Ajoeded Jo uoRnguILod

151500 PAPUBIS PAWIE|D U0 jSa51Ul J0) )sanbay suedyddy jo ssaue|qeuosesy

“§)505 PapUENS U0 winjes o} dn-aruy uonane Ajroeded Jo uonquiuod

151500 PapUBNIS PALUIBIO UO Jsesajul Joj 1senbal siuedyddy Jo sseusiqeuosesy

'SO¥d =|uHo

joedus spuejiam o) siskjeue sanewsie aiqeonoeid e Jonpuod o) ainjied S00dIM

saajewsyie 909! 0} siun OdOS SO¥3

pasodosd jo s}s00 Buneredo pue Eided ‘{BI00s 1BJUSWILCIALS JO uospedwo)
e} SONT JO UoRONUISUOD Jo Ajuoyiny

“pagave| usBIYoI S¥eT Ut s

1500 papueng Jo dn-aruy feuts Joj uonedyddy sjueolddy 1o ssausjqeuosesy

31507) papueiS Jo dn-eruy jeut Joj uoneoiddy S,dINNL Jo SSaus|qeuoseay

(30a10) Auedwo) semod ueiydeeddy
(109110) 001 d3V

(10anQ) Auedwio)) JamOd OJIXBIN MON SEXSL
(10anq) Auedwog b B Jamod enewisQ
(109110) OOL d3V

(1aunq) Auedwog jemod ueoeeddy

(100nQ) "ou ‘eurisino AB1oW3 pue ‘ou| ‘sRIG N Absei:

(100110) 211083 pue S BWOYERO

(10anq) OOL 43V

(100110) BUwoyeNO Jo Auedwiod 30NLS dldnd
(103110) 193 pnojelog-Hies)

(103x(1) Auedwo) ou109(3 osed 13

(yoanq) Auedwio) ABisu3 sewnsuo)

(102110) Auedwod YLON Sexa. d3v

(108l pueway) Auedwo) Jomod OOIXO MON sexal
(10a1Q) Auedwog aoniag olidnd WalseamuInog
Auedwo?) Jomod JUI09{T UISUOISIM

J0L 43v

jueidy ‘NOL ‘Wiodisus)

Welsy ‘NOL ‘WodBse)

Auedwo) 1Mo 2U199]3 UISUOISIM

Auedwo)) Jemod DU108[T UISUOISIM

Auedwoy Jamod JUi02)3 UISUOISIM

Weley ‘NOL Jogsue)

Aueduio)) JoMO COIXSN MBN SeXaL

INVOTiddV ATImn

69000-900Z3Nd
86122

pe6Le
2€000-90023Nd
Givee
96000-60023Nd
69vLTN

161006002 QNd
9501

$5£00-2002 and
2100-50023Nd

£ri0e

pLZrL-N

£0.62

90762

10862
61006000-H7-L0-35€
Ge0LT

92962

92562
61006000-1-10-38¢
€0v0HI
61006000-4+-10-35¢€
92§6¢

90262

/Y700

QOOMYON 11L0JS NOQ 40 ANOWILS3L

elLiBA JO UotsSILWOY uoeiodio) aels
uoISSIWWOD NN JHand sexat
uolssiwwe) AN aldnd sexay
enbiaA jo uoissiwwo) uonesodio) ajels
uotssiwuiod AN dMand sexey
BIUIBIIA JO UoISSIIWOY uonesodio) BielS
UOISSILWOD 30MIBS AN BUBISINOT
UOISSILIWOY UONEI0dIo) BWOUBNO
voissIwuIoD AN aand sexal
uolsstwwo) uoesodio) ewouepo
eBiA JO UosSIuWo) uoteiodio) siels
uotssiuuod Aunn liangd sexaL
UOIS SIWWIOD) 9oWIAS AN UeBIyoIN
uorssiuwos AR JNgnd sexef
UoISSIWIWo?) AN 2Mand sexs).
uotssiwwoD Ann dliand sexeL

‘ sjeaddy pue sBuueaH Jo UOISIN UISUOISIAN JO S1EIS
uosssiwuod AN dlidnd sexey,
UOISSILIUOD NN Nand SBXaL
uoissiwwogd ANRN dand sexal

‘ sieaddy pue sBuyBaH JO UOISIQ UISUCISIAA O SIBIS
sigaddy pue SBULBSH JO UOISMQ UISUOISIA JO SleIS
seaddy pue sBuuesH Jo UCISW( UISUOISIAN JO SleIS
oissiwuo) ARN MAnd sexal

uoissIuto?) AN JMdnd sexal

T¥N0DTAONIOV Ad0L d

90/v0/01

90/¥2/8

90/5LS

0/8eY

NILLIY

G0/6T/LL

S0/8Z/11

S0/2Le

§0/20/60

S0/52/L

S0/9Z/5

S0/€2/e

S0/0Z/L

S0/8L/E

yore/iL

$0/92/0L

¥0/42/60

¥0/0L/6

¥0/Z0/60

$0/8L/8
¥0/6/8
yOIVe/L0
$0/61/40
$0/L0/90
y0/62/20
Iva
ONITH

001

86

6

96

S6

€6

43

16

06

68

88

8

98

S8

8

€8

8

18

08

6L

8L

LL



85E7) UOHBIOU03Y fend

MBNaY B0UBSPRId Jond

dn-aru| ajeS UORINEPID

fesodold Jueld Jamod D091 AM
uoneaddy jueld [eoQ Aunod asim
obieyning Aigelsy pue [euswucinug
uoenjeas Jojoed fBend

ucqenen] sso WaysAg

$1807 ABIou3 papioAy 10 uoneinoe)
51500 AB1ouT PSpIAY JO LOREINJED
Weld Bunessuag %00y pay 0 aouspnid

1uB|d Sunessusg ooy pay Jo souspnid

finn voIssiwsues) 113 o Uoneuwo

e Buneisusn) Y00y Pay J0 3oUspNId

Wweld mczm_mc.mw 300y PAY J0 A0USPrUY

ue|d UoIRdLIOY O} UOHISURSL

1509 Aoedes paseyond ‘suBrew Buipes Afisua '$1500 BNy “WRO jOn-UON
51500 Aoedes paseyond ‘suifiew Buipen ABroua ‘81500 BN} IR0 BNI-UON
syue} pue ubisaq sjey ‘LoneaslY 1500 pasodold JO ssausiqeuUosEay
syuel pue ub|se( sley ‘UONRIOHY 1500 pasodold Jo ssaud|qeLoseay
lesodoid DL SONL J0 ssaus|qeuosesy

S1S00) JOMOd POSBUIINg PUB [on4 JO SSBua|qeuosesy

[esodosd sbreyd Buthue) QL0 SN JO SSeud[qetosesy

$8|eS Paseg-iael ‘$1S00 Jamod paseyalnd ‘ased siey [eleusg

{esodoid D10 SODL JO Ssaus|qeuosSEaY

nsst

(o0uq) ou) ‘sajels N9 ABsea

(1091101) ewouRNO jo Auedwie] SOWBS JMANd
(10021@) 001 d3V

(3000 Auedwiog Jemod ueiyoeeddy

(30811(7) Jamod BluIBaiA uolwoQ

(10a1q) Auedwo) Jomod uenoeeddy

(10ex1q) Auedwo) ‘_m;,om uerjoeeddy

{1oa11q) Auedwo) 23S 2lANd WeIsaMUINeS
{lenngauns) "oy sesuesy Aieug

(10a11(q) "ouy sesuexly Afisug

(lenngay) Auedwo? 2u1os(3 B SBY BUIOYRPO
{renngay) ewouepiQ j0 Auedwo) SOWSS dland
113/d43v

(yanq) Auedwog ouos|3 B seS BWOUEPO
(19e1(7) BWOUEPQ Jo Auedwoy 2oneS Jldnd
o) ‘sele)s Jino Abseua

(tennqay) ewoyepQ Jo Auedwo) sonaS dliand
(yoau1(g) BWOYEPO J0 AuBdWO)) 3dWIBS dHANd
(10a110) ONL 43V

(19e10) Q0L d3Y

(19a110) ONL 43V

(10au1q) Auedwiod) Jamod DU}28(3 Walsamuinog
(1001107 Auedwo?) Jemod 0OIXB MBN SexaL
(1oanQ) Auedwo) soneS AN WoISBMUINOS

(108110) D0L 43V

INVOT1adV ALTTA

008yt
$9€00-200Z 3Nd
Oiyie
89000-2002-3Nd
99000-2002-3Nd
69000-2002-3Nd
19000-2002-3Nd
0Lyve

N€Li¥0
NEL¥0
210002002 ANd
0£000-9002 ANd
yelee
21000-200Z ONd
0€000-900¢ (Nd
28988
§8200-9002 and
68200-900Z GNd
oleee

60gee

1opie

868Z¢

goiee

99/2e

8942¢

ESTAYJEr e ]

GOOMYON L10JS NOQ 40 ANOWILS3L

4

uotsSIUWoY AN and sexsl
uoissiwwo?) uonesodio) BWOYEPO
uoissiwwed ANBN atdnd sexay

ewBiA j0 uoissIwWWo) uoneiodio) siels
eBIA J0 LoSSIWWO) uonesodio) 18IS
BIBNA JO UOISSIWWOY uotielodio)) lelS
ewibiA Jo uoissiwWo) uonesodio)) el

uojssiwwo) Aunn

nd sexal
UOISSIWILIOD BONIBS JMANd Sesuenly
UOISSILWOY SINIBS AN Sesue Y
uoIssIwwog) uonetodio) Bwoyepio
uoIssIwwoy) uonesodio) ewoyeRO
uoissiwwo) LN dand sexer
uoIssiwwoy uonesodio) BWOURPNO
uoIssIWog) uaferodio) ewouepo
uotssiwwo) AN Aand sexar
uoISSHLWo) tonesodiod ewoue X0
UoISSIWO? uolieiodio)) BWOYRINO
voisstwwod AN dliand sexal
uolssiwwo) AUN dliang sexal
uolssIuwo) AN oand sexal
uoissiwwoD Ann ldnd sexsy
uoissiuwo) AN dand sexal

uoisSILLO) AN dNand sexal

vorssiwwo) AWin oliand sexsl
TE00T NV AH0LV YB3

80/LiP
80/p1y
80/8L/L
10/0V/ch
L0201
£0/e0/01
LOI0RL
20/92/6
20021
20/6419
20/84/9
20/8L19
20/8/9
L01V2IS
2010215
L0142y
L0/61v
20/0z/e
LO/ELIE
L0/EL/E
205412
L0/0€71
20/5ziL
90/istieh
o0/72/8
Iva
ONITH

Szt

£

X4

wl

1z

01

611

811

A

911

SIt

(218

€1

438

T

o1t

801

£01

901

S0t

¥01



pungey uibsey Bupesy ABieuz

s1s00 Buipes) ABisu3 ety

$pasaald 8RS DY 10 uswiea Bupeweey

wesboid uononpay sbejoA ‘liamodsy 1560 WSa

sofizeyd uonezienba Aydeded ‘ssed sjel aseg

ase)) aley [eseusn

sses 9)ey [BBUSD

193 UOHRIBUSD PUIM JUIdS N0 J0 UOKEIYIHED
afieyung Aungeley pue [ejusWUOIAUT

uoneoiddy Jojoed fend

sanss) ubisaq SIEY "ISE) ARy fRISUD

uoljenjend Jojoe4 fen4

{esodoid Jo10B 4 [ond wisiu

sobieyo Jomod aaljoral 'S1S00 jony 1Rl ssed

fBeins ajetodion ‘safiieys alelye ‘suonippe (elide)
suifieyy Buspes] AlPoWWOD pue SSO ‘SILeS BBSBIOUA JO 150D [eluswaloul
K1ano0ay 1500 Jamod peseyaind

W20 uononpoxd ‘suonippe [ejides ‘uoneziienbl Aioede)
ebieyung AllliGelsy PUB [RUSWIUCIAUT

Mmanay aouspnid jend

UOHBIBUAT) PUIAA JO} UOISSHUSURIY. pasodald

uoneoiiddy Jojoed jend

UOHRIBUSD) PUIA J0} SBU0Z ABisu3 sigemausy aaedwo)
UoHRIBUID) PUIM, Joj S8U0Z ABIou3 ajgemsusy sanedwo]

MBABY douBpNId [N

(10811Q) Auedwo)) Jamod OI08|] WalsamNog
(10a10) ewoyep{O jo Auedwod aonies oliand
(auq) ABreuz punog 1ebng

{102110) oMo BIBAA uolIuoQ

(y00uq) Auedwiop) Jamod uelyoeeddy

(wauq) ABeug punog jabnd

(1001103} Jamod etuibnA uowweq

(109u13) Auedwio) 2u108|3 B SEO BWOUERNO
(10enq) Aueduiod) Jamod ueluoeieddy

(02107) Jamod eiBiA uouwogq

(y0anq) Auedwiod ouyos)|3 B SO BUIOUEPIO
(10ang) Aueduo) Jamod uelyoeeddy

(anq) Auedwio) Jamod UI093 WAISAMUYINOS
{1aui) BwoyepO jo Auedwiod 3MSS dHAnd
(1001(]) BroYeNQ Jo Auediro] soNISS land
(an) Auedwio) SONISS JHANd WalsamyInog
(1841 Auediuod uosip3 oewo0d

(y0anq) Auedwog) Jamod uelyoeieddy

(10an0) Aueduio] Jamod ueiydeieddy
(ienngay) Auedwiod) 2u309[3 ¥ SEQ BUIOUENO
(yoaunq) Auedwod 210813 B SES BUOUEPNO
(oanq) Jemod BiubsA uowuiwioq

(lepngay) LO0Y3

(0a10) 10093

(10au01) AuedwioD oU103(3 B SBS BWOWERIO

INVOTed v A win

29kle
86100-6002 3Nd
gz0.0-3n
18000-6002-3Nd
0€000-6002-3Nd
$0£060-30N
61000-6002-3Nd
2910076002 aNd
6€000-6002-3Nd
91000-600¢-3Nd
86200-8002 aNd
8€000-6002-3Nd
yeeoe
10078002 3Nd
¥¥100-800C 3Nd
€968
£€000-8002-3Nd
9p000-8002-3INd
S7000-8002-3Nd
¥9200-£002 QNd
8%100-800¢ ANd

6€000-8002-3Nd

TL9eE

2L9ee

$9€£00-2002 ANd
ASVI /1IN

AOOMYON 1L0DS NOG 40 ANOWILIS3L

4

4

uosssIIWoD ANBN Jand sexal
uoissiwwo) tonesodio) ewoyepiO
UOISSIWLIC) SpRIL PUB SN uoIBuusem
BIIBNA 10 UOISSIIWOD uohelodio) SIS
eIUBAA JO UoIsSiWIWOoD uoneiodio) sl
uoISSILILIOD 8pell pue samiin uoiburisem
elUBIA 10 UoISSIWe)) uoesodio) s1elS
uolssiwiwoy) vonesodio) ewoyepio

eibi J0 uoissiwwo) uopeiodio) s1e1s
eiubIiA Jo uoissiuog uoneiodiod SielS
uoIssiiwes uonesodio) BWOURIND

ebiA J0 uoissio) uoneiodio) aiels
uassiwuio) KinN oMand sexal
uoissiwo) uonesodiod BWOUERPO
uoissIwie)) uoeiodio) BWOURNO
uoisstuwo) AN dliand sexsy

emibiA Jo uoissiwo) uoneiodio) aels

e Jo volssiwwe) uoeiodio) siels

1A JO LOISSIIWO) uoneiodio)) 3iRlS
uoissttuo) uonelodios) BWOYepIO
uoissIWWog) uoiielodiod BwOUEPO
eubiiA 10 voissIWWOY uogeiodio) slels
uoissiwuwog ARRN JMand sexay.
uoissiuwog ANnN Jiand Sexay

UoISSIWLIOY UohesodIo) BWOURNO

1dn vV Ad0LVIO3Y

OL/e/S
[(7A%
oisge/t
OLEL
60/82/2)
80/LM ML
60/2/1 4
60/62/6
60/.2/8
60/52/9
60/%2/9
60/£2/9
60/L/1
80/5/11
80/62/04
80/EL/0L
80/€/01
80/92/6
80/c1/8
80/LYVIL
80/LLIL
L07ZLI9
80/¢/9
80/82/S

80/G1/G

aiva

:

6vT

14

fA43

148

129

i

341

Wl

i

ot

6¢e1

8¢ET

LET

9et

148

pel

£et

431

22

0€1

671

81

[24s

ott



sasuadxy RO uoISSIISURIL

Manay aduspnld BN 0L0Z

Monay sousprud [ong 0107

wenuo) fereds NSO

Kianooay 1500 pue uoyenfen] wesbord WSa
108i0)d LUORRISUST) PUIM, JOARY SXBUS JeMOT]
sjoalald uoisIauo)) ssewolg

Jopry A1ano0ay 1507 UOISSIWSURI] ddS
pueway 1500 pepueng

asne) ucmE«m3_v< ey SdH

asneyy) Jusunsnipy siey aoueldwo) [ejustuoIrug
weiborq MUaUl SoUBLIONSd

sefiseyo uoneziienbs Ayoeded ‘ased siri eseq
Manay souspnld fendg

suolshaY ¥ WO UoRonpoid Aol 1203
MBNDY BoUBprUd 8Nd 6007

Jexord] 180D ddS

NOd) Weld Jamod ssewlolg

ase)) aley aseg

wawieal] O3 ‘Vdd ABeu3 pum

sesuadx3 W0 uonnquisiq pue fuuspied wIolg
sisoQ) Buipes) ABssu3 sleliyy

sys0) Butpeyy, ABisu3 aleliwy

S1S07) UOHEWE[OaY BUIN

10801 UOHBISUSD) PUIM SPROISSOID

ansst

(19811Q) D71 ‘uoiSSIWSURY] JBIS BU0Y

(1001100) eWOYeRNO J0 Auedwo) 8aNISS JiANd
(02q) Auedwo) duloe|3 % SED BUIOUENO
(10811q) Auedwo)) 2uos|] B SBO BWOUEPO
(108117} Jomod BINIBHA UoIIILIOQ

(10211q) ABisul punog 1ebng

(y0811(1) Jamod BIIBIA LOIWOg

(102110) ewouepQ o Aueduie] 2on8g JMand
(300u100) DT ‘0110313 uojsnoy Afiseu wodiae)
(1anQ) Auedwoy Jamod uelyoeleddy

{1oanq) Auedue]) semog ueryoeeddy

(3oanq) semod emnbiiA uotuiwog

(108117} Aueduwiog) Jemod uenoeieddy

(1oa1) ewoyepO jo Auedwo) sones dland
(10eu1) Auedwo) 2u309]3 1§ S8 BWOUBPID
(100110) Auedwio) oulda13 B SBO BUIOUENO
{y0anQq) Auedwo)) 21308(3 B SBD BWOUENO
(10011) anesadoo)) o1jos|F BIMIBIA WAULON
(1oaui) ewioyepiQ jo Auedwiod soniag alland
(oeuq) ewoyepiO jo Auedwog soneg AMand
(1auq) 071 ‘2u308|3 uoisno AB1su3 iodiee)
(fenngaung) ewoyeplo Jo Auedwo) sones slgng
(108110} Auedwo) Jemod DUI0BIT WRSIMYINOS
(yauq) Aueduiog ouosig osed i3

(302110} Auedwio)) ouO8l3 B SR BWOUENO

INVOTIddV ATHN

0200y
6210071402 and
ZEL001102 aNd
98100-110C aNd
£6000-1402-3Nd
8roLLE-3N
€2000-1102-3Nd
90100-1402 ANd
Emwm
$€000-1102-3Nd
S€000-4102-3Nd
22000-1102-3Nd
2£000-140Z-3Nd
21100-0L02 GNd
29001
$2100-0L0Z GNd
9v100-010¢ and
92100-0L0¢-3Nd
05000-0102 3Nd
26000-010¢ 3INd
68E8e
851006002 2Nd
2918

19€8¢

££000-0102 ANd

IEVI/IDI0A

AOOMYON LL0DS NOQ 40 ANOWI1S3L

4

uoissiwwo) AN dand sexel
uoissIwwoy) uoesodio) ewouepG
uoIsstuwo) uoneiodio BWOYRNO
uoissitiwo) uoneiodio ewoyeNO
eiuIBItA 40 LoISSIWWOY tolesodio) ajels
UOISSIUWOD apRIf pue SaiN uoIBuSEAL
eiwibiA 40 uoissiwwe) uonesodio) sjels
uoisSiwwo) uoneiodiod BlioUeNO
uoISSIULOD Ann dliand sexat

BIUIBIA J0 UOISSILIWOD uoHesodIo) 81E1S
ebiA Jo voissiwwog uoeiedio) elelg
eiuifiiA J0 uoissruwo) uonesodiod) dlels
elubliA J0 uoissiwwog uoljeiodio) 8iels
uoISSIWWoY uoneiodio?) BUIOUENO
UOISSILUIOD 8ONIBSG JljaNd SBSUBYY
uolssIWwo)) uoneiodio) euoueNO
uoissiwiLoD uoneiodiod BuOUENO
erbIiA JO uotssiuwo) uoiesodio) sielg
uoIsSiwLo) uohriodio] BUIOUERNO
uoissIwwoy) uonesodio) BWOURPO
uoissiwwo) AN dlignd sexay
uoISSIWW0Y) Uoljerodio) ewoyeo
uolssIwwo) AN olidnd sexay
uotssiwwod AN Jidnd sexe)

UOISSIWILOY) UoieIodio) BUWOURPO

TGO TANEDV A0LV WD

ziee
ZLIOENY
[T
218l
UL
397343
LLzenL
L4046
43r4%(3
LLIET/8
LLBTIL
1371247
LHOZIL
324714
LHGLHE
[T
3914703
397234
oi/gzoL
01/50/0L
oL/ati6e
oH0zIL
OLZHL
oL/l
OL/LLI9
§va
ONITTH

SL

PLT

EYAS

[2A1

T

oLt

691

891

191

991

891

ot

€91

.1

191

091

651

851

L51

951

85T

pStT

€5t

4

€14



10j0e4 Aian029y 1500 UDISSIWSURI) ddS
MOnaY SjrY |eluualg

JojoE4 Ian098Y 1S07) UOISSIWSURY ddS
Jojoed [gnd 102

asney) Juswjsnipy siey Sdy

103084 AIA008Y 1807 UoISSHUSURI] ddS

sofeg weysAg40 ‘A

1534 JuBld (80D ‘S1S0Q) LORBWRIDAY Sty
siskjeuy uejd aanosay patelBa; €102

syoejuoey) Afilau3 PUIAR 10 SSaUBCEUoSEDY

Ueld 318y UonISURIL

suonenjeAd 33 Ul S1S00) SUOISSIWT UeGe?) J0 LojeIapisuc]
siskjeuy ueld aouepdtuo) [ElsWILOIAIT

asuadxg wiolg ‘sjse) sbein Jesjony ‘weifold sausoy) soueuLoled
sigysuel] jessy Buneiausg pasy-ieod

ue|d aoueldwo) [BlustloIAug

ueld souedwo) eluetuuaInIg

NOO L1000 Yomsurug

uejd sauey|dwo) ElUStIUOINIG

Uejd aouedwo)) [eustiuaInIg

W30 UoHoNPOId BWIAIISY T USIOM SISCD JUBWRMSS Nt

J3pIy 1800 ddS

(yoanq) Auedwion) Jamog 0UI08|T WBiSemMUIN0S
(100nq) Aueduwio) jamod uetyoejeddy

(1024107 Auedwo) Jomod SU93|T WAISIMUINOS
(021107) Jamod euibaiA uonwoq

(1oau1q) Auediwio) Jemod uelyoeleddy

(1oen()) Auedwog son9S dldnd Weisamyinog
(10anq) Auedwo) oUios|3 osed 13

(1oanq) Jamod BBIA Uoluwiog

(30a110) BWOYRNO Jo Auedwod sonISS Jland
(192110) avteiadoo) oujoa)3 yoouueyeddey
Bunjetejmy Aousioy3 Afiejul spmelels
(oang) Auedwo?) Jomod N9

(300117) Jamod el uotuwod

(3anq) Auedwior) Jamod ueoeeddy

(10a110]) BwoyepO jo Auedwog aonieg Jigngd
(Pingatng) ewouyeiQ o Aueduiod 9oWaS ldnd
(100110) Jamod BIBIIA Uoiltog

{iengey) ewoyepiO jo Auedwog eomisg diand
(10a1q) ewouepi jo Aueduio] sonsS Jlgng
(10anq) Auedwo) Jamod 2UI08|3 WalsemuInos

(10011) Auedwog) o033 B Se9) BwouepO

INVITTadV AN

précrad

20000-7102-3Nd

:i4444

€£000-¥102-3Nd

£0000-7102-3Nd

(44044

41104

88000-£402-3Nd

88100-€10Z ANd

25000-€102-2Nd

N-200€1

130v10¢E}

02000-€102-3Nd

W100-Z102-INd

$5000-Z10¢ 4Nd

$5000-210Z GNd

82100-Z40¢-3Nd

$8000-210Z Nd

$5000-Z10Z aNd

344414

98100-410¢ ANd

B0

QOOMYON 1102S NOQ 40 ANOWILSIL

uoissiwwoe) Auan dlignd sexay

ewBiiA Jo uolssiuwe) uoiesodio) slels
uossiwwo) AN a1and sexay

emnblip Jo uoissiwwo) uoiesodion) a1els
eluibiA jo uoissiwwo) uogesodio] sielg
olignd sexay

aand sexay,

e Jo uoissiwwo) uoneiodiog siels
uoISSIWIWOY uoneiodio] BWOURNO
euBi J0 Uoissiuwo)) uoneiodio)) siels
UOISSIWOY 8OAISS Dlignd Sesuey
UOISSILIWIOT 9OAIAS JMGNd BPUOE]
ewibip Jo uoissiwwo)) uopesodio] sielg
elubiA Jo uoissiwwe) uonesedio]) 1S
uoissiwo)) volieiodio) BLCUBPO
co_.mm_c,_Eoo uofiesodio)) BUOYEPIO

e jo uoissiuwo) uonesodio) ajels
UoISSILWO?) uoelodio) BWOYEPO
UoSSIULIOY) uolleiedio) euloyeO
uoISSIWWoD AN lland Sexal

UOISSIWWOY) Loneiadior) BUIOYENO

THWOOTANDV K0LvEead

yLLE0L
yL98
PLVCIL
¥LIOWL
piielL
141414
1425144
147474
AR A
eLHezLL
ELBILL
cLslioL
eue/L
ELETly
cHsi
ELTTUE
gHe
EHILR
eLglL
[4%s13r4%
43473

EIV)
ONTTH

961

S6t

218

€61

49!

161

061

681

881

81

981

581

81

£81

[

81

081

61

8.1

J7A

91



T-0T 2310 O1 ISNOdS3Y S, 38D0 :3JUNOS

60€'6£0'20C S 6RLTELYIC S 16997yl & 6G1°E€9%69 S vTy'sey’or § TSLYIEST $ %007 @ Juawalinbay anuanay €1

18181676 S €307IET6 § CLIR9EL8 S OLy'SeSTr  § CIELESOT $ 9867918 O00EBIST $ sasuadx3 e10) 7T
96E'SYyIT S 96E'ShYTT  § THETSSOT S whcey9 S pes'e09't § SSTTS8T § GL6GIS S saxe| Auedold 11
999'€E6’s  § 999°€66'S  $ 999°€E6'S s - $ - $ - $ - $ 51955y Aloje|ngay Jo uonezipowy 0T
CYE'SSEEY ¢ Eve'SREey  $ 0USOLTLy S LISWLTYT  $ THE90'9 $ ¥OL'SHP'S $ STEESOT S asuadx3 uoneaidag 6
98T0ST'97  § 680'9¥S'Sc ¢ €S9TI9Er  § T/T'8E80T S Ipb'098  § 906k S - $ asuadxj INBO 8
EIELLE]
%96 %L'6 %06 %YL
QITOTYIT ¢ TOTTELTTL ¢ 8196922l ¢ T8Y0L0'TOT  § LVT'S60'6S § 6EP'SEETE $ OSY'S6L'ET $ aseq ajey uo winwPy L
9
€9/7087°516 S O9TT 76880015 COvTILPL0T § 999TS6'600T § TCETIL'9T9$ 8YITET'TSES 0L9'096'T8IS aseg ajey [B1I0L §
[OT9%8ees) S (198°606C) S (wileesvi)  § (e8L'Sss’z) & (898'691°C) § (ecL'sesT) § (£89°98p'T) § uav v
896'008°/T ¢ STo'vEL'ST § 18L8MBL S - $ - $ - $ - $ sjassy Aiojenday €
(181'c9'€8T) & (SvT'9sTver) ¢ (z0e'168%8) & (e8r'9zg'te)  $ (96'TSE'ET)$ (r20'w8Ts) § (09T'818'7) §  uoneidaidaq Joj UOIsiAo4 PIAEINUNIIY ¢
VET'SS0'T § YSTYVTTYOS vOv'ZS6°09€S  91S'STT'SSTS wed Aupmn 1
\ : oseq 9iey
Jitid 5T0¢ ST0¢
L 9 S ¥ € 4 1

[3N} YUM 3SB) 1U3AU0)/GNIIS - SJUBWAIINbBY BNUBASY [BIUSWUOIIAUZ 10] SPIedwW] JaW0ISN) PajeWIIs] BUOYRPIO

Z-NS 1igIHX3 [3xe1 adAy] [3xa18dAL]



T-0T 2310 OL ISNOdS3Y S, 38O0 :I2YNOS

v66°CI6'TL S | 0LE/8YTL $ 9Ty00L'ES § 0T89TY'el $ LOE'SLY'S § €ESTIT S %00T @ juswalinbay anuandy €1
78LSv8'67 § TS0'YSS6T S ETTLTV'9T S WITIOPL § OIT'sy9 § TT69TC S ¥66'09 S sasuadx3l jelol 7T
proovt’y ¢ vIOOPTY § 8¥I'8T8E S 9/8'€TV'T $ OIT'SY9 & TZ6'9Tc  § 16609 S soxe} Ausdoid TT
- $ - s - S - S - $ - s - $ s1essy Aloje|n3ay jo uoneziuowy Q1
[VB'YVLET § LYSYWL'ET § OVETSETT $ Ogv'eLE9 S - s - $ - $ asuadxj uonenaidaqg 6
T26'096'TT S T6T'699'TT § 6ITOWTOT S g€’ /TS § - S - S - S asuadx3 AR08

sasuadX3
71190ty $ 08S'€8Tyy § 9ST0%0'Y S £82°689'6E $ OTLISL'ST $ LI¥¥'8ST's § 8EST6ST S aseg ajey uo wmay [
; 9
££0'€8S°0SES  TEH'9ZTHIES 959°88F'B8E S 8E0'6TL'VLES 69G'/8ETYTS 9E0TTSYI § 0£0769'TT $ osegaley |ejol S
{zog’o6T 1) § (1S7'2672T) 6 (z€'08L9) § foze'soLT) & - S - S - S _ uav v
- S - S - s - S - s - S - $ s1assy Aojenday €
(6o0'zzz'av) $ (erg'sev'te) § (orgzeL'st) § (oev'eLes) & - $ - S - ¢ uopnepaidaq Joj UOISINOIG PaleWNdY T
SOYT00 VIV S SOV'TO0PTYS 88LVT8Z8ES  69G'L8ETHLS 9€0'TIS Y9 § 0L0T69'TC S weidhnn 1

aseq o236y

Te0T 0202 610C 8107 1102 910C 5107
L 9 q ¥ € C T
s17 Juejd Sueisniy] MaN Joj syoeduwj Jawioisn) pajewllsy
Z-NS lIdIHX3 [xe19dAL] [1x31 adAL]



[Type text] [Type text] EXHIBIT SN-3
PAGE10F2

Oklahoma Industrial Energy Consumers
Data Request OIEC-3
Cause No. PUD 201400229

5-14 Provide estimated AQCS consumables that would be subject to recovery through
OG&E’s fuel adjustment clause for each of the next five calendar years under the
Company’s proposal.

Response*:  See attached OIEC 5-14_Att.

Response provided by: Sheri Richard
Response provided on: October 2, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.
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[Type text] [Type text] EXHIBIT SN-4

Estimated Base Rate Revenue Requirement for OG&E’s 2020 Gas-fired CCCT Unit

2020 Source

Capital Cost, 560 MW CCCT $743,096,045  OIEC3-12ATT71
Estimated Rate Base $693,961,586
Return on Rate Base 581,533,547
Depreciation Expense §21,231,316  OIEC3-12ATT71
Advalorem Tax $7,430,960
Fixed 0&M $10,930,119  OIEC3-12ATI7L

Variable 0&M 8597525  OIEC1-11
Total NF Rev Reqt :
S/kw




[Type text] [Type text] EXHIBIT SN-5

Reduction in Coal Capacity Under OG&E’s Proposed Environmental Compliance

Environmental Alternative: Scrub/Convert

Existing Capacity in MW

Unit Type Unit Name 2015 2016 2017 2018 2019 2020 2021
Muskogee 4 492 492 492 492
Muskogee 5 506 506 506 506 .
Coal Fired Steam Muskogee 6 500 500 500 500 500 500 500
Sooner 1 520 520 520 520 520 520 520
Sooner 2 522 522 522 522 522 522 522
Converted to Gas Muskogee 4 492 492 492
Fired Steam Muskogee 5 506 506 506
Horseshoe Lake 6 169 169 169 169 169 169 169
Horseshoe Lake 8 394 394 394 394 394 394 394
Mustang 1 50
Mustang 2 50 50 50
Gas Fired Steam Mustang 3 121 121 121
Mustang 4 242 242 242 .
Seminole 1 486 486 486 486 486 486 486 -
Seminole 2 482 482 482 482 482 482 482
Seminole 3 489 489 489 489 489 489 489
Horseshoe Lake 7 193 193 193 193 193 193 193
Combined Cycle McClain 380 380 380 380 380 380 380,
Redbud 622 622 622 622 622 622 622
Horseshoe Lake 9 45 45 45 45 45 45 45
Quick Start Horseshoe Lake 10 45 45 45 45 45 45 45
Combustion Mustang 5A 36 36 36 36 36 36 36
Turbine Mustang 5B 34 34 34 34 34 34 34
Seminole 1GT 16 16 16 16 16 16 16
Purchase Power - AES Shady Point 320 320 320 320 320 320 320
Thermal PowerSmith 120 120 120 120 120
FPL Wind 2 2 2 2
Purchase Power - Keenan 5 5 5 5 5 5 5
Wind Taloga 4 4 4 4 4 4 4
Biackwell 2 2 2 2 2 2 2
Centennial 2 2 2 2 2 2 2
Owned Wind OU Spirit 2 2 2 2 2 2 2
Crossroads 7 7 7 7 7 7 7.
Total Existing Net Capability 6,858 6,808 6,808 6,395 6,393 6,273 6,273

New Incremental Capacity (Cumulative)

Spread CT Plan CT 280 400 400 400

cc 560 560
Total OG&E System Net Capability 6,858 6,808 6,808 6,675 6,793 7,233 7,233
Total Coal Capacity 2,540 2,540 2,540 2,540 1,542 1,542 1,542
Coal % of Total System Capability 37.0% 37.3% 37.3% 38.1% 22.7% 21.3% 21.3%

Coal Reduction: 39.3%

SOURCE: OG&E’S RESPONSE TO OIEC 1-16, ATT 2.



[Type text]

[Type text]

EXHIBIT SN-6

Forecasted Revenue Requirement for Environmental Compliance Plans

($Millions)

Expenses

_\Base Scenario
Portfolio: Spread CT

Customer Cost

Expenses
Customer Cost

£ Replace

Expenses

845
846
840

2019

4821 14683

NA 12451%  14344% ~-5512% 0.320%
¥ 4 - R

r

-80,805 11,469 .-

100.0%

16,535

SOURCE: OG&E’S RESPONSE TO OIEC 3-12, ATT 86.



[Type text]

High Gas Sensitivity

Expenses
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[Type text]

Forecasted Revenue Requirement for Environmental Compliance Plans

Customer Cost
Expenses
Customer Cost

Expenses

0687 95819
% 1000%

NA

SOURCE: OG&E’S RESPONSE TO OIEC 3-12, ATT 86.

EXHIBIT SN-6

Customer Cost §




[Type text] [Type text] EXHIBIT SN-7

Oklahoma Corporation Commission
Data Request OIEC-1
Cause No. PUD 201400229

1-6  Has OG&E evaluated the impacts of EPA’s proposed carbon regulations on the
results of OG&E’s 2014 IRP? If so, how are the proposed and alternate carbon
regulations expected to impact cost of the portfolios evaluated in the IRP? If not,
explain why not?

Response*:  OG&E analyzed the potential impact of EPA’s proposed carbon regulations in -
two ways in its IRP. One way was through scenario analysis that assumed three different levels
of coal units in the SPP would be converted to natural gas resulting in lower CO; output for the
SPP region. The second way was through sensitivity analysis that assumed a tax on CO,
emissions that also resulted in lower CO, output for the SPP region. OG&E has not evaluated
the specific impacts of the EPA’s recently proposed carbon regulations on the results of
OG&E’s 2014 IRP. OG&E continues to review the proposed rule while actively
participating in stakeholder meetings to gain a better understanding of the proposed rules
with the goal of anticipating how the State will respond. Until the rule has been finalized,
given the inherent complexity and uncertainty in the rule and the regulatory process at
this time, it would be unproductive to perform a further impact analysis.

Response provided by: Leon Howell
Response provided on: August 28, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.
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[Type text] [Type text] EXHIBIT SN-9

Oklahoma Industrial Energy Consumers
Data Request OIEC-3
Cause No. PUD 201400229

3.18 Has OG&E evaluated short-term capacity purchases as an alternative to retirement
and replacement of the Mustang CTs? If not, explain why not.

Response*: OG&E did not evaluate short-term capacity purchases as an alternative to the
retirement and replacement of the existing Mustang units because short term capacity
purchases is not a solution to the long term capacity needs of the Company starting in
2018. OG&E is preserving the Mustang plant location to maintain reliability and
generation in the OG&E load center and utilize existing infrastructure, property and
existing air permits. In addition, OG&E believes that quick start combustion turbines are

needed in the SPP IM and such turbines support the development of renewables.

Response provided by: Leon Howell
Response provided on: September 29, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.



[Type text] [Type text] EXHIBIT SN-9

Oklahoma Industrial Energy Consumers
Data Request OIEC-10
Cause No. PUD 201400229

10-12 Reference the response to OIEC 1-22, did OG&E evaluate deferral of the assumed
retirement dates of the Mustang gas units? If not, explain why not. If so, provide
the analysis.

Response*: ~ OG&E did not evaluate deferral of the assumed retirement dates of the Mustang
gas units. As stated in OG&E’s response to OIEC 8-6 and the direct testimony of Robert
Burch, “OG&E concluded that continuing to operate Mustang units 3 and 4 beyond 2018
would likely require an increased level of investment due to age and their current mode
of operation, but even with needed investment in key areas, the units are at a greater risk
of catastrophic failure as many key components are approaching or exceeding their

design life.”
Response provided by: Leon Howell
Response provided on: December 1, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.



[Type text] [Type text] EXHIBIT SN-9

Oklahoma Industrial Energy Consumers
Data Request OIEC-10
Cause No. PUD 201400229

10-14 Reference the response to OIEC 1-22, did OG&E solicit bids for the acquisition or
purchase of power from existing generating plants as an alternative to the proposed
new Mustang CTs? If not, explain why not. If so, provide the analysis.

Response*:  No. Please see page 15, lines 23 through page 16, line 8 of the Direct Testimony
of Don Rowlett for an explanation of why OG&E did not conduct a competitive
solicitation for the replacement of the existing Mustang units.

Response provided by: Leon Howell
Response provided on: December 1, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.
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[Type text] [Type text] EXHIBIT SN-12

Oklahoma Industrial Energy Consumers
Data Request OIEC-10
Cause No. PUD 201400229

10-8 Reference the response to OIEC 1-18; provide any updated analysis similar to the
Burns & McDonnell study attached to this response which has been conducted to
support the proposed new retirement dates of the Mustang gas units.

Response*:  No updated analysis similar to the Burns & McDonnell study exists.

Response provided by: Robert Burch
Response provided on: December 1, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.



[Type text] [Type text] EXHIBIT SN-13

Oklahoma Corporation Commission
Data Request OIEC-1
Cause No. PUD 201400229

1-20 Identify specific changes in the condition or operations of the Mustang gas units
since OG&E’s IRP that justify the decision presented in the 2014 IRP to retire and
replace the units with combustion turbines?

Response*:  Since the last IRP, OG&E’s knowledge of SPP IM market rules and/or protocols
has increased, our ability to generally model unit operation in the IM has improved and
investment needs of the Mustang units have been more closely reviewed.

Over the last several years, the age of the Mustang units have been having a more
noticeable impact on reliability. The investments identified and needed in key areas (i.e.
boiler Superheat and Reheat assembly’s; turbine rotors) are significant. After reviewing
the needed investments and considering the age of the units along with the anticipated
role of these units in the SPP Integrated market, OG&E concluded that these units have
become technically obsolete and it did not make sense to continue to invest in these very
old units. Some units will be retired at the dates identified in the 2012 IRP and others will
be retired close to these dates. In comparison, the age of our retired units are much
greater than the average retirement age of other similar generation plants as published

nationally.
Response provided by: Robert Burch
Response provided on: August 28, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.
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THIS EXHIBIT IS CONFIDENTIAL



[Type text] [Type text] EXHIBIT SN-15

Oklahoma Industrial Energy Consumers
Data Request OIEC-3
Cause No. PUD 201400229

3-25 Reference OG&E’s response to OIEC 2-5, provide the monthly wind energy
curtailed (MWh) by SPP for each OG&E wind PPA and owned wind resource for
each month since the SPP IM was initiated.

Response*: ~ Wind energy curtailment directives ordered by SPP are listed below. Actual
curtailed (MWh) is not available due to an inability to know what the resource would
have generated during the curtailment period.

Crossroads Wind 9/1/2014 16:16 9/1/2014 23:05 0
Crossroads Wind 9/3/2014 16:03 9/3/2014 20:25 0
Centennial Wind 5/7/2014 13:58 5/7/2014 17:06 0
Centennial Wind 9/9/2014 20:13 9/9/2014 20:55 0
Centennial Wind 9/15/2014 11:48 9/15/2014 13:34 0
Keenan Wind 9/15/2014 9:30 9/15/2014 13:34 0
Spirit Wind 9/9/2014 20:13 9/9/2014 21:29 0
Taloga Wind 5/4/2014 20:54 5/4/2014 21:36 80
Taloga Wind 5/7/2014 12:05 5/8/2014 1:51 0
Response provided by: Robert Burch
Response provided on: September 29, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.



[Type text] [Type text] EXHIBIT SN-16

Oklahoma Corporation Commission
Data Request OIEC-2
Cause No. PUD 201400229

2-5  Identify specific transmission constraints that are expected to limit additional
OG&E wind energy purchases and provide any economic analysis of the annual
total cost of wind energy ($/MWh) including these constraints.

Response*:  Since the March 2014 implementation of the SPP IM, transmission constraints
now result in congestion charges. Congestion charges in a constrained area are an off-set
to the price that generators located in that area are paid for their energy output. In some
cases, the congestion charges can exceed the offer price for the energy, resulting in a
negative market price. An example of an unexpected transmission constraint that has
caused high congestion charges for OG&E’s wind energy sales into the IM is the
flowgate identified as WDWFPLWDWTAT. The WDWFPLWDWTAT flowgate
represents an overload of the Woodard to FPL Switch 138kV line due to an outage of the
Woodward EHV to Tatonga 345kV line. Please see page 21 of the SPP State of the
Market Spring Quarter report (http://www.spp.org/publications/QSOM_2014Spring.pdf);
this section of the report shows the congestion by shadow price of the
WDWEPLWDWTAT flowgate along with several others. Other transmission constraints
or flowgates that may impact the IM price that wind generation will be paid are identified
in Figure 2, page 4 of the SPP State of the Market Report Winter 2013-2014
(http://www.spp.org/publications/SPP MSOM Report 2013 14 Winter.pdf).

In addition; the SPP will initiate curtailments of certain generation when parts of the
transmission system become overloaded in specific circumstances. For example, when
there is a lot of wind generating in the Woodward area and there are lower levels of
generation in the Oklahoma City metro area, the Windspeed line between Oklahoma City
and Woodward could become constrained and lead to curtailments of wind in the
Woodward area. This constraint (and others on the system) depends on the amount of
wind energy being generated at any given moment and the condition of the transmission
system.

Given that the SPP IM only began operation in March of 2014, OG&E has not
performed an economic analysis of annual total cost of wind energy including these
constraints. To perform an economic analysis of the annual total cost of wind OG&E will
need data on congestion charges from each season of the year.

Response provided by: Leon Howell
Response provided on: September 3, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or
documents provided or the admissibility of such information or documents in this or in any other proceeding.



[Type text]

[Type text]

EXHIBIT SN-17

Estimated OG&E Savings from Additional Wind Energy Purchases

4

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

WIND

$22.7
$23.0
$23.3
$23.7
$24.1
$24.4
$24.8
$25.2
$25.5
$25.9
$26.3
$26.7
$27.1
$27.5
$27.9
$28.3
$28.8
$29.2
$29.6
$30.1

SOURCE: OG&E’S RESPONSE TO OIEC 1-11

COAL

$24.0
$27.5
$28.1
$29.2
$29.8
$30.8
$31.7
$32.8
$33.9
$35.0
$36.2
$37.3
$38.5
$39.7
$40.9
$42.2
$43.5
$44.9
$46.2
$47.6

SPP IM

$31.6
$30.5
$31.5
$34.4
$38.8
$40.1
$40.3
$42.3
$43.0
$44.2
$46.3
$48.7
$50.3
$52.3
$54.1
$57.0
$60.6
$62.7
$65.6
$68.5

NPV, 8%

Nominal

$44,099,625

EST WIND
SAVINGS

$26,773,883
$22,541,943
$24,451,044
$32,154,177

4

$46,519.33

8
$51,496,806
$52,309,634
$54,975,706
$59,992,479
$66,002,213
$69,654,372
$74,299,416
$78,476,264
$85,943,507
$95,429,487

$100,574,237

$107,972,802
$115,392,094

$506,795,607

$1,256,052,952




[Type text] [Type text] EXHIBIT SN-18

Oklahoma Industrial Energy Consumers
Data Request OIEC-5
Cause No. PUD 201400229

Reference OG&E’s response to OIEC 2-7, provide the in-service date and transfer
capability (MW) of the new TUCO-Woodward 345 kV line and indicate the extent
to which this line has, or is expected to, alleviate transmission constraints and
congestion charges on existing and future wind energy resources delivered to the
OG&E system.

Response*:  Please see OIEC 2-7_Att page 17 for the in service date of the new TUCO-

Woodward 345kV line. Excel announced the line went into service the last week of
September. OG&E has not calculated the extent to which this line will alleviate
transmission constraints and congestion charges on existing and future wind energy
resources delivered to OG&E. The extent to which new wind energy resources impact
the transmission system is unknown because of a number of uncertainties such as
quantity of new wind, location of new wind and availability of other market participants
generation resources, to name a few.

Response provided by: Leon Howell
Response provided on: October 2, 2014
Contact & Phone No: Sheri Richard 405-553-3747

*By responding to these Data Requests, OG&E is not indicating that the provided information is relevant or material
and OG&E is not waiving any objection as to relevance or materiality or confidentiality of the information or

documents provided or the admissibility of such information or documents in this or in any other proceeding.



