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ES-0 EXECUTIVE SUMMARY

This report section presents a summary of the 2012 Infrastructure Update (Update). The Study was
completed by Burns & McDonnell Engineering Company (B&McD) for Rochester Public Utilities

(RPU). The objectives, methodology, and results of the Study are summarized in the following sections

ES.1 STUDY OBJECTIVES

B&McD was retained by Rochester Public Utilities (RPU) to perform an update to the 2005-2030
Baseline Infrastructure Study (Study) to evaluate and update as necessary the key findings and
recommendations of the original long range strategy developed in 2005 and the update to the original
study prepared in 2009. This report provides information on the generation resource planning and other

analyses undertaken to make updated decisions and recommendations on RPU’s long term strategy.

The objective of this Study Update was to analyze the power supply needs of RPU to the 2045 time frame
in order to identify any longer term issues which could impact shorter term decisions. There have been
significant impacts to utilities since the original Study due to:

o * the economic downturn,

e costs of fuel and

¢ regulatory issues.

There have also been significant changes in the wholesale market in which RPU operates. These changes
have been beneficial for RPU in the procurement of energy, but have virtually eliminated the ability to

sell energy into the market from its coal-fired resources.

Other significant impacts to RPU include:

s the availability and price of natural gas as a generation fuel source,

e receiving a NSR Information Request from the EPA in the fall of 2010 and

e regulations affecting utility power plants that have been implemented or proposed since the last

update.

These issues have significantly impacted the economics of coal fired power plants for RPU and other
utilities. The EPA regulations have forced an assessment of the long term viability of the RPU coal units
based on the cost to bring the facilities into compliance with the EPA proposed settlement offer under the

NSR request and the new regulations. The NSR action and the current and proposed regulations
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developed by the Environmental Protection Agency impact the long term viability of the Silver Lake
Power Plant (SLP). This analysis was primarily prompted due to a need to evaluate these EPA actions on

RPU’s generating units.

The Study prepared for RPU in 2005 included several supply and demand side activities which RPU
could pursue. RPU has continued to aggressively pursue demand side measures that allow customers to
reduce their energy consumptibn. The reductions have targeted an amount of 1.5 percent of the expected
retail energy sales for the year. The programs include numerous appliance efficiency upgrades, lighting

change out and direct load control programs.

RPU is also actively engaged in transmission expansion in the vicinity through participation with regional
utilities through the CapX investments. Upgrades to the 161kV transmission system around Rochester
have been initiated under this program. These improvements will help alleviate current transmission
constraints into the RPU area, which will benefit RPU in that it can rely more on imported power to meet
its electric supply obligations. It is expected that the first phase of these transmission improvements will

be in service in 2015.

ES.2 REVIEW OF CURRENT RPU POWER SUPPLY CONDITIONS

ES.2.1 MISO Market
RPU is a market participant in the MISO market. The MISO market operates in the area identified in
Figure ES-1.

Figure E£S-1 MISO Market Area
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Utilities have become more accustomed to the MISO market operations. It is common for utilities today

to acquire all of their energy from the market and sell energy from their resources into the market when it
is accepted for dispatch. In essence, all of the electrical energy RPU distributes above CROD is acquired
from the MISO market. The cost for this energy has been affected significantly from the initial operation
of the market at the time of the Study. The past few years have seen prices decline significantly from the
peak year of 2007. Figure ES-2 provides annual averages of hourly locational marginal pricing for day

ahead energy at the Minnesota Hub for several years.

Figure ES-2 MISO Average LMPs
Minnesota Hub

Historical Minn.Hub Annual Average DA LMP Prices
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The advancement of the MISO market and current energy costs has dramatically impacted the use of the
RPU Silver Lake Plant Units for sales into the market. Table ES-1 provides a comparison of dispatch
hours in 2005 compared to 2011. This is a reflection of the impact the pricing of natural gas, the
availability of wind energy and the economic downturn have had on the ability for utilities to dispatch the

smaller coal units in to the market.
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Table ES-1 Market Dispatch Hours RPU Units 2005 and 2011

Unit

Hours 2005 Hours 2011

SLP 4

SLP 3

SLP 2

SLP 1

cC2

CCl1

5021

4119

2913

4612

384

130

58

61

95

43

137

17

ES.2.2 RPU Loads and Resources

RPU’s load forecast continues to be significantly below the initial forecast used in the 2005 Infrastructure

Plan. The forecast used in this Update is based on recent SMMPA projections. The adjusted forecast can

be attributed to many factors inclﬁding increased DSM programs and end-user efficiency. Therefore, it is

inherently assumed in the forecast that the aggressive DSM reviewed in the initial Study is capturing

sufficient demand and energy to result in the SMMPA revised forecast.

RPU still is supplied the majority of its capacity and energy through the contract with the SMMPA.

Other resources include the Silver Lake Power plant, the Cascade Creek combustion turbines; the Zumbro

hydro facility and smaller resources with IBM, the OWEF and distributed generation in Rochester. The

projecied balance of loads and resources is summarized in Figuré ES-3.

Rochester Public Utilities
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Figure ES-3 RPU Balance of Loads and Resources
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Based on the forecast and resource mix, RPU will begin to incur capacity deficits in approximately 2021.
Due to its current excéss amount of capacity, RPU has entered into various éontracts with area entities for
capacity and energy from the Silver Lake Power Plant. The Minnesota Municipal Power Association
(MMPA) and the Southern Minnesota Municipal Power Associ’ation (SMMPA) have contracted for
capacity and associated as scheduled energy from the facility. The SMMPA contract terminates in 2013
and the MMPA contract terminates in late 2015.

In addition to these contracts, RPU has a steam contract with the Mayo Cliﬁic. RPU provides Mayo with
up to 50,000 pounds per hour of steam from one of the steam units. As in was originally envisioned, the
operation of the SLP on coal would allow the extraction of this steam for Mayo at a benefit for both
parties, Currently, the reduced hours of operation of the SLP units in the MISO market have shifted the
unit operation to a gas-fired operation of a small boiler to satisfy the contract. The earliest date for

termination of this contract is 2015.
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ES.2.3 New Resources

The capacity and energy needs of RPU are projected to potentially increase over the study period. Two
approaches were used to satisfy the capacity and energy obligations. These were satisfied either from
resources owned by RPU or contracted for through the market. The current EPA regulations have
removed a new coal fired power plant from consideration as a new resource. Therefore, gas-fired and
renewable resources are the only realistic resource options that RPU could construct. Part 2 provides a
description of the assessment included for new resources. Based on the assessment, smaller gas-fired
combustion turbines and reciprocating engines were the most likely constructed options. In addition,

bilateral market purchase contracts for capacity were also considered.

The forecasts for coal and natural gas have changed significantly from the Study. The coal forecast used
in the original Study was estimated to cost $2.35 per mmBtu as compared to the actual cost of $4.62 per
mmBtu in the current contract for coal at the SLP. The current market price for natural gas is lower than
forecast due to the significant supply of natural gas resulting from the advancements in horizontal drilling
and hydraulic fracturing. As a comparison, the previous EIA natural gas forecast used in the Study

predicted gas to cost $7.93 per mmBtu in 2016 instead of the currently forecast $4.71 per mmBtu.

The investments being made in the CapX transmission projects provide an opportunity for RPU to reduce
its reliance on internal generation to meet its reliability goals. These projects are increasing the firm
import capability into the RPU service area from the 148MW limit in the Study to approximately 370MW
with no RPU units dispatched and to approximately 440MW if the Cascade Creek CT?2 is brought on line.
This provides increased flexibility to RPU when considering the amount of generation internal to its

service territory that is needed to provide high reliability to its customers.

ES.3 EPA ACTIONS

At the time of the initial Study, RPU was evaluating various upgrades to the SLP in order to meet a
settlement agreement with the Minnesota Pollution Control Agency (MPCA) and the Minnesota Center
for Environmental Advocacy (MCEA). This agreement was developed as a result of modifying the SLP
to provide steam to the Mayo Clinic. As required by the agreement with the MPCA/MCEA new emission
controls were installed and placed in service in 2009. The upgraded emission controls allowed the SLP
Unit 4 to operate on coal and achieve compliance with all current and anticipated environmental
regulations. These upgrades were seen as necessary in order to keep the SLP Unit 4 as a viable unit to

meet contractual obligations and to provide backup power supply to the city due to the transmission
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limitations. It was also considered that over time, the SLP units would also be used to provide energy to

meet RPU load as the load grew above the CROD.

The EPA has begun to finalize regulations that have been pending under the Clean Air Act, the Clean
Water Act and the Resource Conservation and Recovery Act that affect operations of existing and
construction of new power plants. Units fired by coal are the most significantly affected. Part 3 of the
report describes the environmental regulations that could impact the RPU units in the future. General
background information on each rule and its current status are discussed in Appendix B. Figure ES-4

provides an overview of the pending EPA actions.
Figure ES-4 Summary of Potential EPA Regulations Affecting Electric Utilities

Expected Timeline for Environmental Regulatory
-Requirements for the Utility Industry
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In November 2010, the federal EPA notified RPU of a potential violation of the Clean Air Act under the

Prevention of Significant Deterioration/New Source Review regulations. This process was initiated
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through a Section 114 Information Request delivered to RPU on November 18, 2010. The EPA and
RPU discussed this issue during December 2010. RPU submitted a proposal for settlement to EPA
Region 5 on January 21, 2011. On June 3, 2011, the EPA provided its Settlement Counter Proposal to
RPU.

The emission rates between the EPA regulations in affect or being promulgated were compared to the
settlement offer. The comparison of the major emissions indicated that, to meet the limits in the
settlement counter offer, additional controls would be needed at the SLP. In addition to the limits being
inore restrictive under the EPA proposed NSR settlement counter offer, the time frame for compliance
begins in 2012 versus the 2012 to 2017 time frame for the various EPA regulations. Conceptual estimates

for bringing SLP Units 3 and 4 in to compliance with the settlement offer are provided in Table ES-2.

Table ES-2 Probable Equipment Requirements for
EPA NSR Enforcement Action Settlement Offer

Estimated
SLP Unit | Technology Budget
Unit 3 Semi-dry scrubber and baghouse $17,500,000
SCR ' $14,000,000
Unit 4 Wet FGD $40,000,000
SCR $19,000,000
_ Total $90,500,000

In addition to these fixed investment costs, there would be impacts to unit heat rates and operating and

maintenance costs.

Another consideration in the approaches to comply with the EPA proposed NSR settlement counter offer
would be to switch the SLP to operate on natural gas. The city of Rochester is served locally by the local
distribution company (LDC) Minnesota Energy Resources, Co (MERC). MERC receives gas from the
area interstate pipeline network at a high pressure. The pressure is reduced and distributed through a

network of pipes within Rochester to retail consumers.

In consideration of switching the SLP to operate totally on natural gas, the delivery capacity of the
interstate and LDC networks has to be considered. For adequate service, the pressure of the gas in the

lines must be maintained as the flow volumes increase due to the SLP demand. This condition has to be
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satisfied for the maximum conditions, which for Rochester, occur during the winter heating season.
Inquiries were made to NNG and MERC as to the capability of serving the SLP with sufficient gas to
operate the units on natural gas. RPU was informed that significant upgrades to both the interstate system
feeding Rochester and the LDC would be needed in order to operate the units at SLP reliably on natural

gas.

ES.4 RESOURCE STRATEGY
In developing the resource strategy for RPU, several scenarios were considered. The scenarios essentially
reverted to considerations of the future of SLP in light of the EPA actions and current economic

conditions. Three scenarios selected for analysis in Strategist were:

1. Retire all SLP units in 2015.
2. Retire SLP units 1,2 and 3 in 2015, and
3. Keep all units at SLP operating throughout the study

Due to the CapX investment, RPU is able to acquire considerably more capacity from the market to meet
its obligations and not be as concerned about resources having to be located within RPU’s service
territory to provide energy in case of a line outage. For purposes of the planning scenarios, a limit of
75MW was placed on the amount of capacity that RPU would acquire from the market before a unit

would be constructed by RPU,

RPU constructed resource options were selected from the lower capital cost options identified in Part 2.
These would include combustion turbines and reciprocating engines. All of the new dispatchable
resources would be fired on natural gas as a primary fuel. It is anticipated that the smaller units would be
able to be permitted with fuel oil as a backup fuel to allow purchase of gas on a non-firm basis. The

resources would be added at the new site acquired on the north side of Rochester.

The resource options were reviewed with the use of a portfolio analysis model, Strategist. This model is
used extensively in Minnesota and elsewhere by utilities and public service commissions to analyze a
utility’s future resource strategies. The model determines the annual operating costs across the study
period for numerous portfolio combinations and develops net present values to allow a comparison of the

portfolios. Table ES-3 provides the summary of the analysis of the three scenarios.
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Table ES-3 Net Present Values of Resource Scenarios
(000,000s)
NPV | % Diff from Scenario 1

Scenario 1-Retire All | $2,289 0
Scenario 2-Retire 1,2,3 | $2,385 4.2
Scenario 3-Keep All | $2,373 3.67

The major difference between the scenarios is the difference in the fixed operating and maintenance costs
and investments in the required EPA upgrades. The reduction in fixed costs budgeted for the SLP facility
between 2015 and 2021when the next resource is added amount to approximately $5 million to $5.5
million per year for the five years or approximately $25million. Part 4 provides details of these cost

comparisons.

There are several assumptions associated with these scenarios. A sensitivity analysis was performed on
several variables to review how changes in the assumption would impact the net present values of the
three scenarios. The following assumptions were varied as indicated.

e Natural gas forecast - Increase up to $2 per mmBtu above the 2015 price with same ‘escalation

e EPA associated capital cost — Adjust across the range of -30 percent to +20 percent -

e Interest Rates — Increase up to 2 percent above current assumption

e Market capacity cost — Adjust across the range of +/- 20 percent

e Generator capital cost — adjust across the range of +/- 20 percent

e ' SLP coal — increase up to 5 percent

The variables were applied to the scenarios using an expected value distribution curve. The model then
varied the assumptions across the range identified above to provide an overall distribution of the possible

net present values. Figure ES-4 provides a summary of the results.
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Figure ES-4 Sensitivity Analysis Scenario 1-3
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As shown, the Scenario 1 has the higher probability of achieving the projected evaluated results and has

the lower range of NPVs,

ES.5 CONCLUSIONS

Based on the analysis provided in this report to RPU on the EPA actions, the current state of the utility
industry and the various scenarios associated with SLP units, Burns & McDonnell has developed the

following conclusions.

1. The EPA is aggressively targeting coal-fired electrical generating units with general industry
regulations tightening the allowed emissions from the units. In addition, EPA is directly targeting
certain utilities with suspected violations of existing regulations under NSR of the Clean Air Act at
certain coal-fired units and obtaining settlements with regards to requirements to reduce emissions
from the affected coal-fired units. ‘

2. The more onerous EPA abtion which affects RPU is complying with the proposed EPA NSR
Enforcement Action settlement counter offer provided to RPU in June, 2011. In order for the SLP
Units 3 and 4 to maintain the option to burn coal under the proposed settlement counter offer, further

emission controls will be required on the units.
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3. RPU is confronted with potential additional investments needed for the above emission controls at
SLP and the need to acquire capacity for its capacity obligations in the 2021 time frame.

4. An analysis of various retirements versus retrofit scenarios indicates that retiring the SLP and
acquiring replacement capacity from the market in the short term reduces the annual revenue
requirements associated with RPU resources when compared to the two retrofit scenarios.

5. SLP Unit 4 is not anticipated to operate at any significant capacity factor in the future to meet RPU
energy requirements or for energy sales into the MISO market.

6. Units developed in the future as replacements for SLP would help in positioning RPU for its post
2030 operations without the CROD. This would position RPU with assets that are more valued in the
MISO market than the small coal units such as SLP Units 3 and 4. RPU’s load projections are such
that resource deficits will occur in approximately 2021 with the current resources and load forecast.
RPU has several options to obtain capacity to fill this deficit at reasonable cost.

7. The investment that RPU is making in the CapX transmission upgrade projects is providing
increased, firm access, to the area market. This reduces the need to maintain the level of generation
relative to load that RPU has deemed necessary in the past to maintain the high level of reliability its

customers require.

8. RPU should continue to update the analysis of its future resource plans as major changes in the

industry occur or as assumptions change from those used herein.

# kR kK
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1.0 INTRODUCTION

Burns & McDonnell Engineering Company (B&McD) was retained by Rochester Public Utilities (RPU)
to perform an Update to the 2005-2030 Baseline Infrastructure Study (Study or Study Update) to evaluate
and update as necessary the key findings and recommendations of the original long range strategy
developed in 2005 and the update to the original study prepared in 2009. This report provides
information on the generation resource planning and other analyses undertaken to make updated decisions

and recommendations on RPU’s long term strategy.

11 STUDY OBJECTIVES

The updated analysis required to support the ongoing long term resource decisions is the subject of this
report. The objective of this update was to analyze the power supply needs of RPU to the 2045 time
frame in order to identify any longer term issues which could impact shorter term decisions. There have
been significant impacts to utilities due to the economic downturn, costs of fuel and regulatory issues
since the initial development of the Study. These impacts have created significant changes to utility

operations.

There have also been significant changes in the wholesale market in which RPU operates. These changes
have been beneficial for RPU in the procurement of energy, but have virtually eliminated the ability to

sell energy into the market from its coal-fired resources.

Another significant impact is the availability and price of natural gas as a generation fuel source. The
price projections for this fuel are much lower than were seen during the previous studies for RPU. The
impacts of this low fuel pricing are to reduce the marginal price of electricity on the wholesale market and

to promote fuel switching from coal to natural gas.

The primary impact to its generation resources which RPU has had to confront has been in the area of
EPA actions. These actions included receiving a Clean Air Act Section 114 Information Request from
the EPA in the fall of 2010 and regulations affecting utility power plants that have been implemented or
proposed since the last update. These two issues have significantly impacted the economics of coal fired
power plants. These regulations have forced an assessment of the long term viability of the RPU coal
units based on the cost to bring the facilities into compliance with the EPA proposed settlement offer
under the NSR request and the new regulations. These issues, coupled with the low forecast of the price

for natural gas, have prompted many utilities to retire older coal fired units. It is anticipated that
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approximately 40,000 MW of coal fired capacity will be retired prior to 2016. The NSR action and these
current and proposed regulations developed by the Environmental Protection Agency impact the long
term viability of the Silver Lake Power Plant. This analysis was primarily prompted due to a need to

evaluate these EPA actions on RPU’s generating units.

1.2 STUDY BACKGROUND
The Infrastructure Study prepared for RPU in 2005 included several supply and demand side activities

which RPU could pursue. RPU has continued to aggressively pursue demand side measures that allow
customers to reduce their energy consumption. The reductions have targeted an amount of 1.5 percent of
the expected retail energy sales for the year. The programs include numerous appliance efficiency
upgrades, lighting change out and direct load control programs. This Study provides a discussion of the

progress that RPU has made in the area of DSM.

RPU is also actively engaged in transmission expansion in the vicinity through participation with regional
utilities through the CapX investments. Upgrades to the 161kV transmission system around Rochester
have been initiated under this program. These improvements will help alleviate current transmission
constraints into the RPU area, which will benefit RPU in that it can rely more on imported power to meet
its electric supply obligations. It is expected that the first phase of these transmission improvements will

be in service in 2015.

1.3 STUDY METHODOLOGY

The analysis of power supply options and issues associated with the EPA challenges to continued
operation of the Silver Lake Power Plant required the projection of RPU’s demand and energy over the
study period. The forecast for the energy and demand was provided by RPU. The forecast was used as
the basis for determining when additional resources would be needed to maintain the capacity reserve
margins required by the Midwest Independent Transmission System Operator (MISO) and North
American Electric Reliability Corporation (NERC).

The analysis of power supply options was performed using the Strategist resource expansion program.
This program analyzes the capacity and energy needs of a utility and adds resources from options
provided to the program. Various assumptions were developed for such things as capital costs, fixed
operations and maintenance costs, fuel supply and variable operating costs of potential new resources. In
addition, Burns & McDonnell developed assumptions for market costs at the SMP.RPU MISO node. The

time frame for the updated resource analysis was from 2015 through 2044,
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The estimates and projections contained in this report are based on Burns & McDonnell’s experience,
qualifications and judgment as a professional consultant and reflect screening level assumptions about the
facilities represented and are not site specific. While the estimates are considered suitable for use in
production cost modeling analyses to select preferable resource options to pursue, Burns & McDonnell
has no control over the numerous factors affecting actual costs should any of the facilities included herein
be pursued. Therefore, Burns & McDonnell does not guarantee that actual values realized over time will
not vary from the estimates and projections prepared by Burns & McDonnell for purposes of this

planning study.

1.4 ORGANIZATION OF REPORT

This report is organized into several separate chapters and supporting appendices. These individual

‘

sections are listed below along with a brief description of their contents.

e  Executive Summary: An executive summary of the 2012 Infrastructure Update.

e Section 1.0 — Introduction: A description of the Study’s objectives and methodology.

e  Section 2.0 — Review of Current RPU Power Supply Conditions provides an overview of the current
RPU power supply situation.

e  Section 3.0 —Impacts of EPA Regulations on Silver Lake Power Plant discusses the issues EPA has
created with regards to SLP

e  Section 4.0 — Resource Strategy provides a resource expansion plan for RPU based on the

assessment of the SLP and other options available to RPU.

* ok ok ok ok
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2.0 REVIEW OF CURRENT RPU POWER SUPPLY CONDITIONS

This part of the report discusses the assumptions for several key variables used in the analysis. The
current conditions of RPU with respect to its load forecast and the resources it uses to meet its capacity
and energy obligations are also discussed. In addition, it also provides a discussion of the MISO market
and how it has matured from its development as an energy market in 2005. A review of the impacts of

the RPU investment in the CapX transmission upgrades in the Rochester area is also included.

2.1 MISO MARKET
The MISO initiated its energy market in 2005, at about the time of the issuance of the initial Infrastructure

Plan. The MISO market is made up of numerous utilities operating in the 11 states shown in Figure 2-1.

Figure 2-1 MISO Market Area

The MISO market has a peak load of approximately 98,000MW. It has resources of approximately
131,000 with which to meet this load demand. In addition to these dispatchable resources, MISO has
over 7000MW of wind generation in its market. The mix of resources within MISO is shown in Figure

2-2.
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Figure 2-2 MISO Resource Mix

M 'SO Renewables
i 9%,

This market allows utilities to operate as they traditionally have and dispatch units they control to satisfy
their load or to sell energy from their generation resources into the market and to purchase energy to meet
their load requirements from the market. These purchase and sale transactions are performed on a daily
basis. Over time, utilities have transitioned to selling generation into the market and procuring energy
from the market. Load serving utilities have two basic obligations in the MISO market. The first is to
meet the capacity requirements for peak load demand plus reserve margin. The second is to be able to

satisfy the energy requirements of its customers.

Over the past several years, the market has matured and evolved in its business practices and standards for
utilities. As a participant in the MISO market, RPU is subject to the business practices established by
MISO and the MISO tariffs. One of these requirements is to maintain capacity reserves above its peak
load obligations. The MISO currently is modifying the approach to determining the amount of reserves
required by a utility by applying more severe availability assessments against generating units. This often
reduces the accredited capacity considered by MISO for the unit below the nameplate capacity of the
resource. At the same time, MISO is reducing the amount of reserve margin needed since uncertainty of

the resource availability is reduced.

Utilities have become more accustomed to the market operations. It is common for utilities today to
acquire all of their energy from the market and sell energy from their resources into the market when it is
accepted for dispatch. In-essence, all of the electrical energy RPU distributes above CROD is acquired
from the MISO market. The cost for this energy has been affected significantly from the initial operation
of the market. The past few years have seen prices decline significantly from the peak year of 2007.
Figure 2-3 provides annual averages of hourly locational marginal pricing for day ahead energy at the

Minnesota Hub for several years,
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Figure 2-3 MISO Average LMPs
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The decline in pricing is due to several factors including:
e Economic downturn

e Mild weather

e Significant addition of wind resources

e Low pricing of natural gas

Many utilities are able to take advantage of this pricing condition and acquire energy from the market
much more economically than they could from operating generating assets they own. This has led many
utilities to adopt a strategy of contracting for or installing low capital cost assets to meet the capacity
obligations for load and reserves. They then buy energy from the market at a more economical average
cost than they could if they were to run the resources. When possible, energy is sold from the resource
into the market and this revenue is used to reduce the average power cost of the utility. Due to the
attractive pricing in the MISO market, many small to medium sized utilities such as Rochester are able to

purchase energy at pricing well below their ability to generate it from their resources.
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2.2 MAJOR ASSUMPTIONS FOR RESOURCE ANALYSIS

The following is a discussion of the major assumptions developed to analyze the future resource

requirements of RPU. A complete set of assumptions is provided in Appendix A.

2.2.1 General Assumptions

The analysis began with the development of the baseline assumptions and constraints as applicable for

RPU. The following general assumptions are applicable to the analysis: |

e The study period covers the years 2015 through 2044.

o The hourly load used in previous studies was used and adjusted based on load growth projections.

e The interest rate for RPU for financing terms was 4.5 percent, with longer term resources financed

over 30 years, and shorter term resources financed over 20 years.

2.2.2 Load Forecast

The load forecast was based on a recent SMMPA projection for RPU demand and energy requirements to

2030. The forecast is summarized on an annual basis over the study period in Table 2-1.

Table 2-1 RPU Demand and Energy Forecast

Load Energy Load Energy
Year MW) (GWh) Year (MW) (GWh)
2015 326.9 1,631 2030 432.0 2,405
2016 3333 1,676 2031 440.3 2,452
2017 339.6 1,715 2032 448.7 2,499
2018 345.9 1,759 2033 457.3 2,547
2019 352.2 1,803 2034 466.1 2,595
2020 358.5 1,856 2035 475.1 2,645
2021 364.8 1,899 2036 484.2 2,696
2022 371.1 1,948 2037 493.5 2,748
2023 378.2 1,999 2038 502.9 2,800
2024 385.5 2,058 2039 512.6 2,854
2025 392.9 2,108 - 2040 5224 2,909
2026 400.4 2,164 2041 532.4 2,965
2027 408.1 2,222 2042 542.6 3,021
2028 415.9 2,286 2043 553.0 3,079
2029 423.9 2,343 2044 563.6 3,138

RPU’s load forecast continues to be significantly below the initial forecast used in the 2005 Infrastructure

Plan. The forecast used in this update is based on recent SMMPA projections. The adjusted forecast can
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be attributed to many factors including increased DSM programs and end-user efficiency. Therefore, it is
inherently assumed in the forecast that the aggressive DSM reviewed in the initial Infrastructure Plan is
capturing sufficient demand and energy to result in the SMMPA revised forecast. Table 2-2 provides the

estimated savings and cost of capturing the DSM energy and demand reductions.

Table 2-2 RPU Historical DSM Savings and Costs

2002-2011
Total kW Total kWh Total CIP Dollars

Year Savings Savings Spent S/kW
2002 [ 4,743 7562201 (% 1,115,327 | $ 235.15
2003 | 5956 | 7,859,697 |$ 1,327,321 (% 222.84
2004 | 7189 | 9827569 |$ 1,167,760 |$ 16244
2005 | 4399 | 7,693,788 |S  1,213517|$ 27586 |
2006 | 2,210 10457152 (% 1,377,074 ($ 623.00
2007 |  4,439| 15819295 |$ 1,995,606 | $ 449.56
2008 | 4332 | 13665636|$ 1,698,407 | $ 392.03
12009 5125| 16805464 |$  2303375|% 44945
2010 ’ ;5'339 19,126,719 S 3,088,665 S 57851
2011 | 4792 204201201$  2943028|35 61410} -

‘ Average : $ 400.29 |

Load forecast projections beyond 2030 were based on the average growth rate over the previous five

years,

2.2.3 RPU Resources ‘ « o

RPU has a number of resources to meet its capacity reserve margin requirements and renewable energy
objectives. These include a diverse mix of coal, gas and hydro-electric generating units. RPU meets a
significant amount of its power supply obligaﬁons through its contract with SMMPA, which currently
runs through 2030. High level assumptions about the units and their operating parameters can be found in

Appendix A. The units owned and operated by RPU are identified in Table 2-3.
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Table 2-3 RPU Resources

; ‘ Max
Commercial | Operating
Plant Name Fuel | ‘Operation Summer
Date Capacity
(MW)
Cascade Creek 1 Gas 6/1/1975 270
Cascade Creek 2 Gas 4/1/2002 48.0
CROD N/A N/A 216.0
Lake Zumbro N/A | 11/1/1984 2.0
OWEF (Energy only resource) N/A 8/1/1970 5.0
Silver Lake 1 Gas 8/1/1948 9.5
Silver Lake 2 Gas. 12/1/1953 - 14.0
Silver Lake 3 Gas 11/1/1962 24.0
Silver Lake 4 Coal 12/1/1969 45.0
10/1/2005 3.6

IBM

A balance of loads and resources (BLR) based on the load forecast and resources that RPU will have

available to meet its obligations are shown in Figures 2-4. The reserve margin is shown based RPU

maintaining a margin of 15 percent for its load above CROD and using the Max Summer ratings for the .

units.
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Figure 2-4 RPU Balance of Loads and Resources

S
J S T SRR N S S B B S )

Capacl‘ty Surg;lus/( Déﬂdt) . ' I ' ’ ' ‘ ' I ' ' ' I ' ’

700.0

600.0

500.0

400.0

Mw

300.0 -

200.0

ez Lake Zumbro emezm Cascade Creek 2 ez Cascade Creek 1

# Silver Lake 4

24 Sliver Lake 2

222 Sliver Lake 1

== «= System Peak e System Peak + Reserves

As shown in the previous figure, RPU does not become capacity deficit until approximately 2021 with the
current resource mix. The expiration of the CROD in 2030 will create another large point of power

supply deficit.

RPU has entered into various contracts with area entities for capacity and energy from the Silver Lake
Power Plant. The Minnesota Municipal Power Association (MMPA) and the Southern Minnesota
Municipal Power Association (SMMPA) have contracted for capacity and associated as scheduled energy
from the facility. The SMMPA contract terminates in 2013 and the MMPA contract terminates in late
2015.

In addition to these contracts, RPU has a steam contract with the Mayo Clinic. RPU provides Mayo with
up to 50,000 pounds per hour of steam from one of the steam units. As it was originally envisioned, the
operation of the SLP on coal would allow the extraction of this steam for Mayo at a benefit for both

parties. Currently, the reduced hours of operation of the SLP units in the MISO market have shifted the
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unit operation to a gas-fired operation of a small boiler to satisfy the contract. The earliest date for

termination of this contract is 2015.

RPU provides energy to meet its energy obligations from the MISO market and the SMMPA contract.
The accounting of this energy is provided through the MISO settlement process and the contract with
SMMPA. The CROD with SMMPA is set to terminate in 2030. This contract requires RPU to purchase
from SMMPA all of the retail energy it distributes at or below a rate of 216MW per hour.

2.2.4 New Resources

The capacity and energy needs of RPU are projected to potentially increase substantially over the study
period. Two approaches could be used by Strategist to satisfy the capacity and energy obligations. These
could be satisfied either from resources owned by RPU or contracted for through the market. The current
EPA regulations have removed a new coal fired power plant from consideration as a new resource.
Therefore, gas-fired and renewable resources are the only realistic resource options that RPU could

construct.

When owned resources were not available or economical, a contract for market capacity from an
accredited resource was used to maintain reserve margins throughout the study period. Market capacity
resources are modeled as temporary supply resources, expiring at the end of each year. Table 2-4
summarizes the new resource and corresponding capacity levels populated in the Strategist model as
potential new resource alternatives for meeting RPU’s future capacity and enérgy requirements. Further

operating and cost assumptions for the new resources can be found in Appendix A.

Table 2-4 New Resource Options Considered

. Min. Project | Capital Cost | Earliest In- Fixed O&M Var. O&M
Resource Option -

Cap. (MW) (CODS/kW) Service Yr | (COD$/kW-yr) | (COD$S/MWh)
1x1 GE 7FA.05 CCGT 288.2 $1,530 2016 $16.45 $3.09
1x GE LM6000 SCGT 45.3 $1,747 2016 $27.26 $10.60
1x FT4000 SwiftPac
SCGT 125 $1,035 2016 $10.04 $8.06
6x Wartsila 20V34SG
Recip Engines 54.6 $1,717 2016 $29.84 $6.73
Solar 1 $2,942 2016 $29.42 -
Wind 25 $2,068 2016 $39.60 -

SLP 1-2 Biomass
Conversion 11.5 $3,913 2016 $101.83 $6.22

Note: Solar costs include current federal tax and RPU credits

Wind pricing is for a utility grade wind project
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The capital, fixed and variable operating and maintenance costs for each of the above resources were

modeled using levelized bus bar cost analysis. The results of this analysis are summarized in Figure 2-5.

Figure 2-5 Levelized Bus Bar Cost Analysis for Resource Options
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Based on the levelized analysis summarized in Figure 2-2, the biomass option and solar options
were not considered economically attractive as firm capacity resources. Also, although wind
resources are economically attractive, they do not provide the firm capacity required to meet
RPU’s capacity obligations. Therefore, for purposes of this analysis, only the gas based options

were considered.

Rochester Public Utilities 2-9 Burns & McDonnell




2012 Infrastructure Update Review of Current RPU Power Supply Conditions

2.3 FUEL CONSIDERATIONS/FORECASTS

The analysis utilized gas, coal, and spot market pricing to help determine production costs for each of the
various supply alternatives considered and for the existing units. The following paragraphs discuss each

of the various fuel forecasts used in this analysis.

2.3.1 Coal

The cost of coal for the Silver Lake Power Plant was provided by RPU and is summarized in Figure 2-6.
The current fuel is being delivered to the plant under a contract with Dairyland Power Cooperative. The
contract currently calls for procuring 40,000 tons. Under the contract, 30,000 tons have been delivered
and 10,000 tons remain to be delivered. The coal forecast used in the original Infrastructure Study was
estimated to cost $2.35 per mmBtu as compared to the actual cost of $4.62 per mmBtu in the Dairyland

contract.

2.3.2 Natural Gas

The pricing for natural gas has seen a significant decline over the past several years as the discoveries
from drilling with hydraulic fracturing for both oil and gas have rapidly expanded the known reserves.
Burns & McDonnell developed a natural gas forecast for RPU using the Energy Information Agency’s
forecast with adjustments made in the short term based on the NYMEX futures for natural gas and

location from the Henry Hub pricing point.

The forecast for natural gas used in the study is shown in Figure 2-6. This forecast was used as the base
natural gas price for all resource alternatives that required the use of natural gas as a fuel. The volatility
of natural gas will lead to certain years having low pricing and some years having high prices due to
supply and demand impacts around the world. The current market price for natural gas is lower than
forecast due to the significant supply of natural gas as compared to its consumption. As a comparison, the
previous EIA natural gas forecast used in the Study predicted gas to cost $7.93 per mmBtu in 2016

instead of the currently forecast $4.71 per mmBtu,
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Figure 2-6 Natural Gas and SLP Coal Forecast
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2.3.3 MISO Market

Capacity in the MISO market is required for utilities to meet their reserve margin obligations. Although
the MISO market does not include a specific market for capacity as it does for energy, capacity is traded
on a bilateral basis between parties. Utilities can contract from a variety of parties to meet their capacity
obligations. In the current MISO capacity construct, this capacity must be sourced from a specific
generating resource capable of supplying the capacity stated in the contract. The current price for this

capacity is significantly below the cost of a newly constructed resource.

The spot market energy price forecast was developed using the hourly day-ahead LMP pricing of the
SMP.RPU node in MISO from January through December 2011. On-peak energy prices for 2015 and
beyond were projected using the same underlying annual escalation as the EIA natural gas forecast and
off-peak energy prices were projected using the same underlying annual real escalation as utility coal as

provided by the EIA throughout the study period.
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The MISO market operates primarily as an energy market, with a secondary market in ancillary services.
Utilities that participate in the market, such as RPU, purchase energy at the locational marginal price of
their respective load nodes. Utilities are able to purchase energy from the market at their LMPs or to
schedule energy from a bilateral contract or their own resources. They can sell energy that they do not
use from their resources in to the market. Revenues from these sales are established from the LMP of the
generator node. As the market has matured since 2005, the majority of market participants sells energy to

the market when their resource costs clear the market and purchases all of their energy from the market.

RPU has been operating in this manner for several years. It bids the Cascade Creek and Silver Lake uhits
in to the energy market and acquires energy for load above CROD from the market. Based on the market
LMP pricing and unit characteristics, the Cascade Creek Unit 2 operates more frequently than the other

units. Table 2-5 provides a summary of the hours each of the units operated in 2011, Asa compﬁrison, to

see the impact of MISO pricing on the facilities’ dispatch, the hours of operation in 2005 are also shown.
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Table 2-5 Hours of Operation of Cascade Creek and Silver Lake Units

2011 and 2005

SLP4 SLP3 CCRK1 CCRK2 SLP1 SLP2
2011 Hours Hours Hours Hours Hours Hours
Jan 0 0 0 0 0 0
Feb 0 0 0 2 0 0
Mar 0 0 0 6 0 0
Apr 0 0 0 2 0 0
May 0 0 4 0 0 0
Jun 32 5 0 15 30 29
Jul 26 56 13 54 7 66
Aug 0 0 0 4 0 0
Sep 0 0 0 31 6 0
Oct 0 0 0 7 0 0
Nov 0 0 0 6 0 0
Dec 0 0 0 10 0 0]
Total 58 61 17 137 43 95
2005
Jan 586 580 0 10 424 332
Feb 483 527 1 0 462, 310
Mar 535 457 0 3 396 0
Apr 17 309 0 15 82 0
May 0 398 2 11 14 21
Jun 612 402 19 90 344 277
Jul 631 0 19 139 577 497
Aug 427 0 5 77 586 477
Sep 452 0 7 8 448 223
Oct 396 360 0 7 242 66
Nov 396 489 0 4 434 207
Dec 486 597 77 20 603 503
Total 5,021 4,119 130 384 4,612 l 2,913

As seen from the above table, the hours of operation of the SLP units has changed dramatically over the
period from the original Study to today. The cost structure of the SLP units with regard to other units in
the market is reducing the attractiveness of these units in the market. In addition, the time it takes to start
these steam units is several hours whereas the time it takes to start the combustion turbines is several
minutes. This allows the combustion turbines to be in and out of the market quickly when the LMP is

attractive. The operating characteristics of the steam units at SLP are less flexible than the combustion
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turbines. Since LMPs may be high for only a few hours, this flexibility is important to maximize

revenues in the market.

2.4 TRANSMISSION IMPROVEMENTS

Utilities in Minnesota have been reviewing upgrades to the transmission system for several years. These
improvements have been collected into a transmission plan called the CapX. Specifically for RPU,
improvements to the 161kV lines around RPU will allow significant reliability improvements to the

transmission grid and allow additional reliable access to the market.

The information in Table 2-6 provides an indication of the increase in the first contingency import
capability with the addition of the 161kV lines in North Rochester. This limit is established by reviewing
the limitations caused by outages of transmission elements in the area that affect the import limit. For this
assessment, the most limiting outage involved the loss of the North Rochester to Northern Hill 161kV
line. The results indicate that the transmission system will be over twice as reliable, allowing RPU to rely

more on external resources.

Table 2-6 First Contingency Import Capability Results Due to CapX Improvements

Operating Study-No RPU Units on line

Case RPU Import Limit
Existing System 148 Miw
Add North Rochester-Northern Hills 161 kv 292 MW
Add North Rochester-Northern Hills 161 kV + North Rochester-

Chester 161 kV 372 MW

Operating Study - CT 2 On-line at 49.9 MW

Case RPU Import Limit
Existing System 148 MW
Add North Rochester-Northern Hills 161 kv 357 MW
Add North Rochester-Northern Hills 161 kV + North Rochester-

Chester 161 kV 438 MW

Past studies for RPU have always had to consider the limited import capability that RPU had for outside
power. With the existing transmission system, a portion of RPU generation had to be dispatched to allow
the existing system capability of 148MW to be provided during a contingency. If the contingency

occurred during a peak load time, RPU would be required to maintain sufficient generation to cover its
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load above this 148MW limitation or shed load. At the current peak load of approximately 300MW, all
of the RPU generation at Silver Lake and Cascade Creek would be required to operate unless load was
shed. Once the CapX area transmission improvements are completed, RPU can import up to 372MW
with no generation operating and 438MW with the Cascade Creek CT2 operating. RPU is not projected
to be at this peak demand level until approximately 2030.

The CapX improvements are scheduled to be in service by 2016.

25 CONCLUSIONS
Based on the review of RPU’s current conditions and the changes that have occurred in major
assumptions since the Infrastructure Study, Burns & McDonnell provides the following conclusions and

observations:

1. RPU’s load projections are such that resource deficits will occur in approximately 2021 with the
current resources and load forecast. RPU has several options to obtain capacity to fill this deficit at

reasonable cost.

2. The current and projected pricing for fossil fuels associated with power production is shifting

production of electricity from coal as a fuel to natural gas.

3. As a participant in the MISO market, RPU is responsible to provide sufficient capacity to meet its
capacity for load plus reserves obligations in accordance with MISO regulations. It is able to

acquire the energy for its load above CROD from the MISO market.

4, The development of the MISO market has provided an opportunity for small and medium sized

utilities to take advantage of attractive pricing for capacity and energy procured from the market.

5. The energy pricing in the MISO market has decreased significantly from its peak of 2007. This
pricing has dramatically reduced the attractiveness of the units at the SLP to the MISO market,

which is reflected in the change in their run times between 2005 and 2011.

6. The diversity of fuel sources in the MISO market includes nuclear, hydro, wind, coal and natural

gas. This diversity is greater than what utilities, such as RPU, could typically maintain on their own.
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7. The investment that RPU is making in the CapX transmission upgrade projects is providing
increased, firm access, to the area market. This reduces the need to maintain the level of generation
relative to load that RPU has deemed necessary in the past to maintain the high level of reliability its

customers require.

* ok ok ok sk
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3.0 IMPACTS OF EPA REGULATIONS ON SILVER LAKE POWER PLANT

RPU owns and operates the Silver Lake Power Plant, located adjacent to downtown Rochester, MN. This
plant consists of four units that are capable of operating on both coal and natural gas. The units have been
added over the time period of 1948 to 1969. The units are used to meet RPU’s capacity obligations with
the MISO market and its contracts with MMPA, SMMPA and the Mayo Clinic. As discussed in Section
2, the operation of the units has declined significantly from the time of the initial Study.

3.1 SLP EMISSION CONTROL UPGRADES

At the time of the initial Study, RPU was evaluating various upgrades to the SLP in order to meet a
settlement agreement with the Minnesota Pollution Control Agency (MPCA) and the Minnesota Center
for Environmental Advocacy (MCEA). This agreement was developed as a result of modifying the SLP
to provide steam to the Mayo Clinic. As required by the agreement with the MPCA/MCEA new emission
controls were installed and placed in service in 2009. The upgraded emission controls allowed the SLP
Unit 4 to operate on coal and achieve compliance with all current and anticipated environmental
regulations. These upgrades were seen as necessary in order to keep the SLP unit 4 as a viable unit to
meet contractual obligations and to provide backup power supply to the city due to the transmission
limitations. It was also considered that over tiﬁie; thé SLP units would also be used to providé energy to

meet RPU load as the load grew above the CROD.

3.2 CURRENT EPA ACTIONS WITH UTILITY INDUSTRY
The EPA has begun to finalize regulations that have been pending under the Clean Air Act, the Clean

Water Act and the Resource Conservation and Recovery Act that affect operations of existing and
construction of new power plants. Units fired by coal are the most significantly affected. This section of
the report describes the environmental regulations that could impact the RPU units in the future. General
background information on each rule and its current status are discussed in Appendix B. Table 3-1 was
developed by RPU and contains recent and imminent environmental regulations that affect RPU’s

generating resources and RPU management’s approach to comply with the regulations.
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3.3 EPA ACTIONS WITH RPU

In November 2010, the federal EPA notified RPU of a potential violation of the Clean Air Act under the
Prevention of Significant Deterioration/New Source Review regulations. This process was initiated
through a Section 114 Information Request delivered to RPU on November 18, 2010. The EPA and
RPU discussed this issue during December 2010. RPU submitted a proposal for settlement to EPA
Region 5 on Januaryb21 , 2011. On June 3, 2011, the EPA provided its Settlement Counter Proposal to
RPU.

3.4 REVIEW OF EPA ACTIONS

3.4.1 Industry Impacts

The effect of the EPA’s new regulations is to essentially eliminate the construction of any new coal fired
power plants in the United States. This effect is primarily due to the difficulty of any manufacturer of the
emission controls equipment to guarantee the emission levels required. This in effect makes the plants

unable to be financed.

For existing units, considerable analysis is being performed on units to either retire them from service,
retrofit them to comply with the existing and anticipated EPA regulations or to repurpose the facility into
a gas-fired unit. It is expected that the EPA actions will result in the retirement of approximately
40,000MW or more of existing coal-fired units. Many utilities in Minnesota are reviewing the long term
viability of their coal-fired units. Recent reports by generator owners to the Energy Information Agency
of the DOE indicate that 27GW of coal-fired capacity is being planned for retirement. Table 3-2
provides a summary of information about the retirements from 2009 to 2011 and planned units from 2012

to 2015.

Table 3-2 Historical and Announced Coal-fired Unit Retirements 2009-2015

Existing | Beporied cosl generaior relirements
Coal . Histerkem | .
Capacity' | 2009 | 2010 | 2041 | 2012 | 2013 | 2014 | 2015
Total Het Summer Capacity (W) 317469) 529 1528 2517] 8890 2098 4715 9,865
Humber Of Units 1,387 12 35 H &7 14 34 61
Average Het Summer Capacity (W) 228 44 44 81 156 150 138 162
Average Tested Heat Rate (BtwkWh) 11,281} 12,200 12879 10,714] 10,897 13,922 11,067 10,659

Average Age at Retirement A 50 54 62 58 55 &7 57

' Reflects all coal units that existed at year-end 2011,
Source: U.S. Energy Information Administration, Form EIA-860, "Annual Electric Generator Report."

Note: Data for 2009 through 2011 represent actual retirements. Data for 2012 through 2015 represent planned retirements, as
reported to EIA. Data for 2011 through 2015 are early-release data and not fully vetted. Capacity values represent net summer

capacity.
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3.4.2 RPU Impacts

3.4.2.1 General EPA Regulations
Detailed air dispersion modeling and applicability assessments were performed by RPU to assess how the
EPA actions could affect the operation of the SLP units. Based on RPU’s interpretation of the regulations

and the results of the modeling, the following results were developed for SLP:

+  Regulations can be met when operating SLP Units 1, 2 and 3 on natural gas. Unit 4 can be operated
to meet regulations on coal, however performance optimization of the existing emission control

systems would be required.

« SO2 and NOx allowance allocations for SLP Unit 4 are adequate for operation at an approximate 40%

capacity factor.

» A restrictive coal sulfur specification would be required.

3.4.2.2 EPA NSR Enforcement Action

In comparing the EPA settlement counter offer, the emission rates between the EPA regulations in affect
or being promulgated were compared to the settlement offer. The comparison of the major emissions
indicated that, to meet the limits in the settlement counter offer, additional controls would be needed at
the SLP. In addition to the limits being more restrictive under the EPA proposed NSR settlement counter
offer, the time frame for compliance begins in 2012 versus the 2012 to 2017 time frame for the various

EPA regulations.

A preliminary assessment of the cost of continuing to operate the SLP Unit 3 and Unit 4 on the current
coal was developed by Burns & McDonnell. The assessment indicated that, in all likelihood, the
equipment summarized in Table 3-3 would be needed in order to operate with any level of assurance to
meet the limits in the EPA proposed NSR settlement counter offer over the expected loading ranges for

SLP Units 3 and 4 using the existing coal burned at the plant.
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Table 3-3 Probable Equipment Requirements for
EPA NSR Enforcement Action Settlement Offer

Estimated
SLP Unit | Technology Budget
Unit 3 Semi-dry scrubber and baghouse $17,500,000
SCR $14,000,000
Unit 4 Wet FGD $40,000,000
SCR $19,000,000
Total $90,500,000

In addition to these fixed investment costs, there would be impacts to unit heat rates and operating and

maintenance costs.

Another consideration in the approaches to comply with the EPA proposed NSR settlement counter offer
would be to switch the SLP to operate on natural gas. The city of Rochester is served locally by the local
distribution company (LDC) Minnesota Energy Resources, Co (MERC). MERC receives gas from the
area interstate pipeline network at a high pressure. The pressure is reduced and distributed through a

network of pipes within Rochester to retail consumers.

The LDC is served by the interstate pipeline managed by Northern Natural Gas (NNG). The NNG system
connects to the LDC system at two town border stations (TBS). One TBS is located to the west of
Rochester near the West Side substation. The other TBS is located south of Rochester in the area of the

intersection of highway 52 and 11® Ave Southeast.

In consideration of switching the SLP to operate totally on natural gas, the delivery capacity of the
interstate and LDC networks has to be considered. For adequate service, the pressure of the gas in the
lines must be maintained as the flow volumes increase due to the SLP demand. This condition has to be

satisfied for the maximum conditions, which for Rochester, occur during the winter heating season.

Inquiries were made to NNG and MERC as to the capability of serving the SLP with sufficient gas to
operate the units on natural gas. The gas consumption required for RPU if all of the units were switched

to natural gas is summarized in Table 3-4,
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Table 3-4 Estimated Gas Requirements RPU Units

Unit#4  Unit#3  Unit#2  Unit#1 GT-1 GT-2

dekatherms/hr 640 335 192 144 420 540
dekatherms/day | 15,360 8,026 4,608 3,456 | 10,000 12,960
'MW output 56 249 144 9.69 | 49.9 30

The total additional load to the gas system due to SLP could be approximately 31,500 dekatherms per
day. NNG indicated that significant branch line improvements would be needed to satisfy the SLP
demand and the TBS facilities would need to be rebuilt. Very preliminary conceptual costs for these

upgrades were provided to be in excess of $40,000,000.

Discussions with MERC indicate that there is inadequate line capacity in the downtown Rochester area to
satisfy the current winter gas demand and operate the SLP units on natural gas. The local distribution
system from the TBS to the SLP would need to be upgraded. Costs for this upgrade have not been

estimated.

In addition to the costs of these facility upgrades, RPU would have to purchase a portion of the natural
gas on a “firm” basis. The quantity of gas that would have to be procured as firm is not known at this
time. The quantity would be based on the amount needed to satisfy the MISO that sufficient capacity
could be dispatched at the SLP with firm fuel supply to satisfy the requirement for the accredited capacity
that RPU claims to satisfy its capacity obligation with the MISO. The current fuel supply for the SLP is
firm in the sense that there is sufficient coal storage at the facility to satisfy this requirement. The MISO
is just beginning to be concerned about this issue due to the amount of natural gas units being used to
satisfy the capacity requirements. Current estimates to firm the natural gas purchase are approximately
$14 per dekatherm per month. These costs would be in addition to the commuodity gas price forecast

provided in Part 2 of this report, which represent purchasing natural gas on a “non-firm” basis.

3.5 CONCLUSIONS

Based on the assessment of EPA actions on the utility industry in general and RPU specifically and a
review of options to comply with the EPA actions, Burns & McDonnell has developed the following
conclusions:

1. The EPA is aggressively targeting coal-fired electrical generating units with general industry

regulations tightening the allowed emissions from the units. In addition, EPA is directly targeting
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certain utilities with suspected violations of existing regulations under NSR of the Clean Air Act at
certain coal-fired units and obtaining settlements with regards to requirements to reduce emissions

from the affected coal-fired units.

2. The more onerous EPA action which affects RPU is complying with the proposed EPA NSR
Enforcement Action settlement counter offer provided to RPU in June, 2011. In order for the SLP
Units 3 and 4 to maintain the option to burn coal under the proposed settlement counter offer, further

emission controls will be required on the units.

3. Preliminary conceptual capital cost estimates for additional equipment for the units to comply with
the EPA NSR Enforcement Action settlement counter offer are significant. In addition, there will be

impacts to the operating costs and characteristics of the units.

4. The option to convert the units to operate on natural gas will require significant natural gas
infrastructure improvements on both the interstate pipeline system feeding the Rochester local

distribution system and the local distribution system.

5. Ifthe SLP units are converted to natural gas, it is expected that a portion of the gas supply will need
to be procured on a firm basis to satisfy the RPU capacity obligation with the MISO.

& ok ok ok ok
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4.0 RESOURCE STRATEGY

RPU has a need to address several issues associated with its electric resources. The most immediate is
how to address the EPA NSR Enforcement Action issue and secondarily how to address expected
capacity deficits anticipated to occur in the 2021 time frame. In order to assess options that might be
beneficial to pursue with regards to these issues, Burns & McDonnell developed scenarios of various

resource options that RPU could follow. This part of the report provides a summary of that analysis.

Various resource planning assumptions and scenarios were developed and analyzed using Ventyx’s
Strategist software to study the various futures considered viable for RPU, The Strategist model is a
resource portfolio optimization model that allows an analysis of several different resources with a variety
of characteristics to meet the load requirements and any other defined constraints over a finite period of
time. The model develops potentially thousands of resource combinations based on the scenario-defined
constraints, ranking these combinations by net present value (NPV) over the study period. This allows
the selection of the lowest evaluated cost combination of resources, including optimal size and
implementation schedules for new resources, based on the performance and construction costs provided.

Scenarios were developed to analyze the various approaches which RPU could use to meet its obligations.

4.1 SCENARIO DEVELOPMENT

In the assessment of resource plans, it is common to consider various futures that could confront a utility.
The comparison of the portfolios that are developed for the scenarios allows the utility to identify the
qualitative and quantitative differences between the futures. The major difference between futures for
RPU is associated with the future of the SLP. Essentially RPU would need to determine if additional
investment in the facility to meet the recent EPA requirements is warranted based on its current and
expected operation. The following paragraphs describe the two basic scenarios developed for this update

to the Infrastructure Plan.

4.1.1 SLP in Service Scenario

Burns & McDonnell reviewed the approaches to meeting the RPU obligations associated with new EPA
regulations at the SLP in order for the plant to remain in compliance. The more problematic issue
concerns the proposed EPA NSR Enforcement Action settlement counter offer. There are significant
capital costs estimated to be necessary for RPU to invest in the SLP in order to comply with the EPA’s
offer and retain the ability to operate SLP Units 3 and 4 on coal, As an alternate, RPU could consider

switching the fuel for these units to natural gas. However, in order to maintain the ability to dispatch on
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any type of firm basis using natural gas, additional investment would be needed in the gas infrastructure
on the interstate and local gas systems as discussed in Part 3. For purposes of this analysis, it was
assumed that the capital investments identified in Part 3 to bring the units into compliance with the

proposed EPA NSR Enforcement Action settlement counter offer were required.

4.1.2 SLP Retired Scenarios

As an alternate to investing in SLP, RPU could consider retiring the facility and obtaining capacity to
meet its MISO capacity obligations for load and reserves from other sources. When considering the
retirement options for SLP units, there are several combinations of units to retire and units to remain in
service. The major difference between the options is the amount of fixed costs that would result from the

units remaining in service.

The retirement scenario would subject RPU to capacity deficits earlier than in the scenario where SLP
remains in service. Due to the existing contractual obligations that RPU has with the MMPA and Mayo
Clinic, the earliest date in which the entire SLP could be retired would be December 31, 2015.

One retirement scenario considered was to retire the entire SLP facility in 2015. In this scenario,
beginning in 2016, all of the fixed and variable maintenance costs would be taken off of the cost structure
for the RPU resources. Staffing is assumed to be reduced to a level necessary to support just the

combustion turbines at Cascade Creek, the IBM generator sets and the hydro facilities at Lake Zumbro.

A second retirement scenario would be to retire all of the units but Unit 4, which would be retrofitted to
remain compliant using coal as a combustion fuel. This scenario would essentially require all of the
existing staffing costs to remain, require the investment in the emission controls necessary to bring the
unit into compliance with the proposed EPA NSR Enforcement Action settlement counter offer, and the

ongoing fixed and variable operation and maintenance costs for the unit.

In either of the above scenarios, Units 1 and 2 could remain in service using natural gas as a combustion
fuel with minimal change in the estimated revenue requirements. Maintaining these units in service for a
period of time beyond 2016 may have benefit with regard to the Mayo Clinic steam contract and allow

Mayo to better transition to an alternate steam source.
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4.1.3 Resource Options

Due to the CapX investment, RPU is able to acquire considerably more capacity from the market to meet
its obligations and not be as concerned about resources having to be located within RPU’s service
territory to provide energy in case of a line outage. For purposes of the planning scenarios, a limit of
75MW was placed on the amount of capacity that RPU would acquire from the market before a unit
would be constructed by RPU. Market capacity was assumed to be priced at $2.50 per kW-month with a
requirement to purchase the capacity on a 12 month basis. This is conservative due to the current market

price and the ability that a utility has to just purchase seasonal capacity for its needs. '

RPU constructed resource options were selected from the lower capital cost options identified in Part 2.
These would include combustion turbines and reciprocating engines. All of the new dispatchable
resources would be fired on natural gas as a primary fuel. It is anticipated that the smaller units would be
able to be permitted with fuel oil as a backup fuel to allow purchase of gas on a non-firm basis. The

resources would be added at the new site acquired on the north side of Rochester.

4.2 SCENARIO ANALYSIS

The scenarios were analyzed in Strategist with the market and owner constructed resource options made

available. The results of the Strategist analysis are summarized in Table 4-1.
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‘Table 4-1 Scenario Results Summary

Retire SLP 1,2,3

Plan Year Retire All SLP 2015 : 2015 No Retirements
2015 L /
2016 DEF(48) _DEF(4)
2017 DEF(54) DEF(10)
2018 DEF(61) DEF(17)
2019 DEF(67) DEF(24)
2020 DEF(74) DEF(30)
LM6000
2021 DEF(35) DEF(37) |
2022 DEF(42) DEF(43) DEF(4)
2023 DEF(49) DEF(51) “ DEF(11)
2024 DEF(57) DEF(58) DEF(19)
2025 DEF(64) DEF(66) i DEF(26)
2026 DEF(72) DEF(74) DEF(34)
LM6000 LM6000
2027 DEF(35) DEF(36) DEF(42)
2028 DEF(43) DEF(45) ' DEF(50)
2029 DEF(51) DEF(53) DEF(59)
2030 DEF(60) DEF(61) DEF(67)
2031 7FA Combined 7FA Combined 7FA Combined
Cycle Cycle Cycle
2039 DEF(4)
2040 DEF(7) DEF(9) DEF(15)
2041 DEF(18) DEF(19) ' DEF(25)
2042 DEF(28) DEF(30) DEF(36)
2043 DEF(39) DEF(41) DEF(46)
2044 DEF(50) DEF(52) DEF(57)
NPV UTILITY COST (@
6.0%) With CROD With CROD With CROD
PLANNING PERIOD ($000) $2,289,340 $2,385,414 $2,373,307
% DIFFERENCE 0.00% 4.20% 3.67%

Note: DEF is a capacity purchase from the market. The amount in () is the MW amount.

There are two basic cost considerations associated with the potential of Scenario 1 versus Scenario 2. The
first is the avoided investment of approximately $90,500,000 in the emissions equipment to bring the SLP
Units 3 and 4 into compliance with the proposed EPA NSR Enforcement Action settlement counter offer.

The second is the avoided costs associated with the operation and maintenance costs of the SLP.
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A review of the Strategist output (provided in Appendix C) for the cases with SLP operational indicate
that Unit 4 would be dispatched at a capacity factor in the range of 4 to 7 percent over the period to 2030.
In comparison, the Cascade Creek Unit 2 is dispatched at a capacity factor ranging from 5 to 19 percent
over the same period. This indicates that the expected variable operating costs of a simple cycle
combustion turbine are more attractive to the MISO market than the SLP units with the current
assumptions for natural gas and coal. The annual costs associated with the futures are summarized in

Table 4-2 for the years 2015 to 2024,
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Resource Strategy

The accumulated benefit is shown graphically in Figures 4-1 and 4-2.

Figure 4-1 Cumulative Total Annual Cost Benefit Scenario 1 versus 2
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Figure 4-2 Cumulative Total Annual Cost Benefit Scenario 1 versus 3
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In interpreting the difference in benefits between the scenarios, care must be taken to understand which
costs are actual benefits from currently incurred costs versus those that are avoided due to selection of a
certain future. For instance, the savings from not investing in the emission equipment is not in the current
RPU budget process and is not considered in the current RPU financials, whereas the reduction in SLP

operation and maintenance costs directly affects a currently budgeted amount in the financials.

There are several assumptions associated with these scenarios. A sensitivity analysis was performed on
several variables to review how changes in the assumption would impact the net present values of the
three scenarios. The following assumptions were varied as indicated.

e Natural gas forecast — Increase up to $2 per mmbtu above the 2015 price with same escalation

e EPA associated capital cost — Adjust across the range of -30 percent to +20 percent

e Interest Rates — Increase up to 2 percent above current assumption

e Market capacity cost — Adjust across the range of +/- 20 percent

e Generator capital cost — adjust across the range of +/- 20 percent

e SLP coal —increase up to 5 percent

The variables were applied to the scenarios using an expected value distribution curve. The model then
varied the assumptions across the range identified above to provide an overall distribution of the possible
net present values. Figure 4-3 provides a summary of the results. Summaries of the models are provided

in Appendix D.
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Figure 4-3 Distribution Curves of Net Present Values of

Scenarios 1-3
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The most impacting of the assumptions is the price of natural gas. This cost affects the market price of
energy. Since the amount of energy procured from the market is similar in all three scenarios, the
resultant distributions have a similar shape. The results of the sensitivity analysis indicate that the

Scenario 1 has a higher probability of being the future with the lower potential cost,

4.3 RPU FUTURE RESOURCE CONSIDERATIONS

RPU is continuing the transition to the time where it will be responsible for all of its power supply after
the contract with SMMPA expires in 2030. This transition includes continuing with many current
programs, confronting some significant near term issues and staying aware of how its investments support

the longer term strategy.
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431 2012to 2021

RPU has made significant efforts to achieve the aggressive demand side management goals established in
the 2005 Infrastructure Plan. This program has provided benefits as discussed earlier and is expected to
continue to reduce the rate of growth of the RPU demand and energy requirements. The success of these
programs will reduce the amount of capacity that RPU will be required to maintain in order to meet its

capacity obligations with MISO.

The investments in the transmission system allow RPU to take advantage of market conditions when they
are favorable to minimize its investments in resources and the amount of generation needed within the
service area to maintain reliability. The ability to acquire capacity and energy from the market is

currently a significant advantage.

Based on past analysis, RPU does not require additional renewable energy to meet its currently adopted
RPS requirements until approximately 2025. The renewable energy from the Zumbro Hydro facility and
the OWEF waste to energy plant provides sufficient renewable energy to meet the RPS requirements.
Until that time, a majority of native load requirements above CROD levels occur during peak hours.
Because of this constraint, wind, which generally has an output profile inverse to load requirements with
most of itsyenergy generated in off peak hours, is not a great fit for supplying renewable energy to RPU’s
load obligations above CROD. | a k' '

Renewable energy generated over the peak hours is a better fit to meet RPU native load over the duration
of the CROD agreement. For this reason, solar projebts may be a more compatible resource to fulfill any
deficit RPS requiremeﬂté through the end of the CROD. Table 4-3 provides the amount of solar energy '
estimated to be delivered to the RPU system to satisfy its load above CROD for three years. As seen,
even with the closer alignment of solar output with RPU load, there are several months where the load is
such that no solar energy is provided above CROD. Based on the SMMPA CROD agreement, the energy
below CROD has little value to RPU, but could be potentially of value to RPU customers. The solar
energy output is estimated to be from an 1120W net AC solar PV fixed plate project using the solar

insolence data from the Rochester airport. This data was modeled using the NREL solar PVsyst program.
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Table 4-3 Solar Energy To RPU Grid

-+ 2012, 2015,2020
Solar Power to Grid Monthly Totals (kWh)
Below CROD Above CROD
| 2012 2015. 2020 202 | 2015 | 2020
January 91.26 91.26 91.26 0.00 10.00 0.00
February 98.29 98.29 98.29 0.00 0.00 0.00
March 119.62 119.62 119.62 0.00 0.00 0.00
April 133.93 133.93 133.93 0.00 0.00 0.00
May 131.86 124.48 119.02 11.26 18.64 24.11
June 92.99 83.83 70.12 52.90 62.05 75.76
July 65.63 52.23 47.23 88.78 102.18 107.18
August 53.76 42.97 37.67 85.97 96.76 102.06
September  94.41 87.16 82.98 29.97 37.21 41.40
October 103.96 101.59 100.82 2.40 4.77 5.54
November 69.73 69.73 69.73 0.00 0.00 £ 0.00
" December 67.62 67.62 67.62 0.00

0.00 0.00

432 2022 to 2031
RPU will be making decisions about resource options as it moves toward 2031 when the CROD with
SMMPA will have expired and the resources to meet the total capacity margin obligation will be provided

by RPU. These decisions will be made in order to prepare the system for the post CROD operations.

The decision on the Silver Lake Plant may increase RPU’s reliance on the MISO market. The
current market conditions are favorable such that capacity is valued below the estimated cost
assumed in the above analysis and significantly below the cost of constructing a new resource.
The reliance on the market could prolong the need to add a local generating unit beyond what is
shown in Scenario 1. The increase in firm transmission capacity to RPU through the CapX
investments and the future cost of market capacity could allow RPU to rely on the market longer

than considered in the above analysis.

The eventual investment in local gas-fired generation will support the system RPU will need to
have in place when the CROD contract with SMMPA terminates in 2030. These investments
will support the transition that RPU will be making to a utility that makes maximum use of the

market when it is beneficial and relies on its own resources when the market costs increase. The
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investment in the capacity to replace the CROD, which is currently indicated to be a combined
cycle unit, will be considered in light of the technology available at the time and the state of the

market,

With the termination of the CROD arrangement, RPU will also be required to provide the total
renewable energy requirements. The transition will allow RPU to make use of wind energy as

well as solar in its renewable mix.

44 CONCLUSIONS

Based on the analysis provided above on the various scenarios associated with SLP units and the solar

potential for RPU, Burns & McDonnell has developed the following conclusions.

1. RPU is confronted with additional investments needed for emission controls at SLP units due to the
proposed EPA NSR Enforcement Action settlement counter proposal and the need to acquire capacity

for its obligations in the 2021 time frame.

2. An analysis of various retirements versus retrofit scenarios indicates that retiring the SLP and
acquiring replacement capacity from the market in the short term reduces the annual revenue

requirements associated with RPU resources when compared to the two retrofit scenarios.

3. SLP Unit 4 is not anticipated to operate at any significant capacity factor in the future to meet RPU

energy requirements or for energy sales into the MISO market.

4, Units developed in the future as replacements for SLP would help in positioning RPU for its post
2030 operations without the CROD. This would position RPU with assets that are more valued in the
MISO market than the small coal units such as SLP Units 3 and 4.

* ok %k ok ok
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APPENDIX A
STUDY ASSUMPTIONS



FINANCIAL ASSUMPTIONS
e Inflation/escalation rate: 2.5 percent (coal and debt service)
4.1 percent (gas)
3.0 percent (everything else)

e Interest rate: 4.50 percent

e  Financing Period: 30 years (combined cycle)
20 years (everything else)

e Discount rate for NPV calculations: 6.0 percent

e  Actual 2006 hourly load shape used for system profile. This hourly load shape is then adjusted for each
year to meet the peak demand and total annual energy.

GENERATION RESOQURCES
Owned Generation:

Cascade Creek 1
e  Qas fired combustion turbine
e  Commercial operation on 6/1/1975
e 27 MW summer capacity
e 15,112 Btu/kWh heat rate
e Fixed O&M $7.41/kW-year, 20128, escalated at inflation
e Variable O&M $1.50/MWh, 20128, escalated at inflation
e 15.33% forced outage rate

Cascade Creek 2
e  Gas fired combustion turbine
Commercial operation on 4/1/2002
48 MW summer capacity
10,917 Btu/kWh heat rate
Fixed O&M $4.17/kW-year, 201283, escalated at inflation
Variable O&M $1.50/MWh, 20128, escalated at inflation
11.29% forced outage rate
For SLP 1-4 retired case, fixed O&M is bumped up to $35.428/kW-year, 20128, escalated at inflation

Silver Lake Plant 1
e  Coal fired steam turbine
Commercial operation on 8/1/1948
9.5 MW summer capacity
14,155 Btu/kWh heat rate
Fixed O&M $10.84/kW-year, 20128, escalated at inflation
Variable O&M $2.99/MWh, 20128, escalated at inflation
2.25% forced outage rate

Silver Lake Plant 2

Coal fired steam turbine

Commercial operation on 12/1/1953

14 MW summer capacity

14,705 Btu/kWh heat rate

Fixed O&M $7.36/kW-year, 20128, escalated at inflation
Variable O&M $2.99/MWh, 20128$, escalated at inflation
3.05% forced outage rate

Silver Lake Plant 3




Coal fired steam turbine

Commercial operation on 11/1/1962

24 MW summer capacity

11,943 Btw/kWh heat rate

Fixed O&M $14.71/kW-year, 20128, escalated at inflation
Variable O&M $2.99/MWh, 20128, escalated at inflation
19.20% forced outage rate

® @ o ¢ ® o o

Silver Lake Plant 4
e Coal fired steam turbine
Commercial operation on 12/1/1969
45 MW summer capacity
12,078 Btw/kWh heat rate
Fixed O&M $162.77/kW-year, 20128, escalated at inflation (includes O&M and staffing for all of SLP)
Variable O&M $2.99/MWh, 2012$, escalated at inflation
13.64% forced outage rate

® 9 o © © o

Two diesel fired combustion engines
Commercial operation on 10/1/2005

3.6 MW summer capacity

9,589 Btu/kWh heat rate

No variable or fixed O&M costs modeled

Lake Zumbro
e Hydroelectric plant
e Commercial operation on 11/1/1984
e 2 MW summer capacity
e Fixed O&M $18.56/kW-year, 20128$, escalated at inflation

Olmsted Waste-to-Energy Facility
e  Solid waste fired steam turbine
e  Commercial operation on 4/1/1987
¢ 2 MW summer capacity
e  Variable O&M $1.00/MWh, 201283, no escalation




Contract Purchases:

CROD
e 216 MW capacity
e  Contract runs through 12/31/2030
Demand | Trans.
On-Peak | Off-Peak | ($/kW- [ ($/kW-
($/MWh) | ($/MWh) mo) mo)
2015 $61.18 $46.24 $10.66 $2.66
2016 $64.80 $48.96 $10.66 $2.66
2017 $68.43 $51.68 $10.66 $2.66
2018 | $72.70 $54.86 $10.66 $2.66
2019 $72.08 $54.35 $10.66 $2.66
2020 $74.74 $56.30 $10.66 $2.66
2021 $77.24 $58.11 $10.66 $2.66
2022 | $80.64 $60.59 $10.66 $2.66
2023 | $84.61 $63.47 $10.66 $2.66
2024 $88.86 $66.55 $10.66 $2.66
2025 $92.76 $69.35 $10.66 $2.66
2026 $86.80 $64.78 $10.66 $2.66
2027 $80.45 $59.92 $10.66 $2.66
2028 $83.79 $62.28 $10.66 $2.66
2029 | $87.74 $65.07 $10.66 $2.66
2030 $92.88 $68.73 $10.66 $2.66







