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This report has been prepared for the use of the client for the specific purposes identified in the
report. The conclusions, observations, and recommendations contained herein attributed to
SAIC constitute the opinions of SAIC. To the extent that statements, information and opinions
provided by the client or others have been used in the preparation of this report, SAIC has relied
upon the same to be accurate, and for which no assurances are intended and no
representations or warranties are made. SAIC makes no certification and gives no assurances
except as explicitly set forth in this report.

© 2013 SAIC
All rights reserved.
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Section 1
BACKGROUND

1.1 Introduction

Like many utilities around the country, Idaho Power Company (“IPC”) is facing
significant decisions regarding its generation portfolio. Recent and pending
Environmental Protection Agency (“EPA”) regulations could require substantial
capital investment at the Jim Bridger Plant (“Jim Bridger”) and North Valmy
Generation Station (“North Valmy”) coal-fired power plants to remain in
environmental compliance. IPC decided to conduct a planning level study of the
relative costs and benefits of either making significant environmental investments in
additional emissions control equipment, or retiring affected units at the plants and
replacing them with alternate generation capacity. IPC engaged SAIC Energy,
Environment & Infrastructure, LLC (“SAIC”) to conduct this study and identify which
options were likely to be the most cost effective and warrant further study.

SAIC has a designated group of economists, engineers, analysts, and other
professionals who provide a range of energy resource planning and advisory services.
We have a long history of providing independent engineering services to project
developers and financiers for hundreds of power plants in the U.S. and around the
world; our independent engineering teams are widely acknowledged in the power
supply industry as being industry leaders in providing unbiased and technically
superior services. SAIC’s utilities consulting group has combined financial and
planning insights with robust analytical skills to assist hundreds of utilities with
planning efforts, spanning from individual project decisions to comprehensive
Integrated Resource Plans. SAIC applied our expertise and experience to review and
comment on IPC’s investment decisions relating to either upgrading its coal units,
converting them to burn natural gas, pursuing a retirement and replacement strategy,
or some combination of these options.

1.2 Objectives

In its 2011 Integrated Resource Plan (“IRP”), IPC identified a number of pending EPA
regulations which may affect the Jim Bridger and North Valmy plants. However, at
the time of the development of the IRP, many of those environmental regulations had
not yet been issued by the EPA. While several of the applicable environmental
regulations have faced legal challenges, IPC desired a study which examines the costs
of environmental upgrades required for compliance under the regulations as currently
proposed. Specifically, IPC had the following objectives for the study:

®» Review IPC’s assumptions regarding the capital cost assumptions of the
proposed environmental compliance upgrades, including Selective Catalytic
Reduction (“SCR”), Dry Sorbent Injection (“DSI”), Wet Flue Gas

SAIC.
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Section 1

Desulfurization (“WFGD”), and other systems, as well as the costs of
replacement capacity.

s Review IPC’s assumptions regarding the variable cost assumptions of the
proposed environmental compliance upgrades and replacement capacity.

s Develop estimates of the costs for each unit going forward, including total costs
reflecting environmental compliance upgrade investments as well as total
replacement capacity costs.

® Provide conclusions as to the economic feasibility of the environmental
compliance upgrades and retircment options.

This Coal Environmental Compliance Upgrade Investment Evaluation Report
(the “Report”) provides the results of the SAIC study.

1.3 Approach

At this stage of the decision process, SAIC felt that due to the uncertainties involved
in the future environmental regulations, capital expenditures, and fuel forecasts, a
planning level study was the most appropriate approach. This study examined the
likely ranges of costs involved with the relevant options identified for each unit, based
on a simplified analysis of the costs of generation for each of those options.

The study identified a total of 21 options involving the six Jim Bridger and
North Valmy units, ranging from minimum to enhanced environmental compliance
upgrades, fuel switching to natural gas, and retirement of the units. SAIC analyzed the
scenarios under a variety of potential fuel and carbon costs, to examine the sensitivity
of each option to changes in future assumptions. The following four tasks describe the
study approach:

Task 1: Scenario and Sensitivity Identification. SAIC met with IPC staff to
discuss the objectives of the study and to identify the appropriate options to
analyze for each unit. A number of scenarios were initially identified for each
unit, including minimum compliance environmental upgrades for all units, and
enhanced compliance upgrades for the North Valmy units. After considering
several different types of replacement capacity for both the Jim Bridger and
North Valmy units, SAIC and IPC mutually agreed to limit the replacement
capacity units to natural gas fired combined cycle units. Further, to increase
the analysis to include a wider range of possible outcomes, SAIC and IPC
decided to evaluate the potential conversion of all four Jim Bridger Units from
coal fired boilers to natural gas fired boilers. Eventually the potential natural
gas conversion scenarios were expanded to include the North Valmy 1 & 2
units.

The potential environmental compliance upgrade, fuel switching, and
retirement scenarios addressed many of the uncertainties in future
environmental regulations. SAIC and IPC also decided to include sensitivities
designed to address the uncertainties involved in forecasting natural gas prices
as well as possible carbon regulation compliance costs. Ultimately, SAIC

1-2 SAIC Energy, Environment & Infrastructure, LLC
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BACKGROUND

subjected each of the scenarios described above to nine different combinations
of low case, planning case, and high case projections for both natural gas
prices and carbon compliance costs.

Task 2: Environmental Costs and Performance Review. SAIC examined
the emissions profile of each unit, and addressed the adequacy of proposed
environmental upgrades to address environmental compliance. Additionally,
SAIC reviewed the proposed capital and variable costs for each upgrade to
determine whether the identified costs were within the reasonably expected
range for such costs.

Task 3: Options Analysis. TPC’s primary goal for this study was to obtain
specific direction regarding upgrading each of the units at North Valmy and
Jim Bridger. SAIC used extensive forecast and operational data provided by
IPC for each of the units to compile a comprehensive analysis of each option’s
total costs for the duration of the appropriate time horizon. These costs were
then compared to other options for each unit on a net present value basis.

Task 4: Summary. The results and conclusions of the analysis were compiled
in a draft report and reviewed internally by IPC and SAIC for quality
assurance. Results were then compiled and provided in this Report. Results
also have been communicated in various conversations between SAIC team
members and IPC.

The Report contains five Sections:

Section 1 contains an introduction and background.

Review.

Section 3 addresses the Options Analysis, and describes thc methodology and
primary assumptions used in the Analysis.

Section 4 provides the results of the Options Analysis.
Section 5 provides the conclusions of the study.

A detailed summary of the assumptions used in the analysis is included in
Appendix A.

This Report summarizes the results of our investigations and analyses up to the date of
this Report. Changed conditions occurring or becoming known after such date could
affect the material presented herein to the extent of such changes. Nothing contained
in this Report is intended to indicate conditions with respect to safety or to security
regarding the proposed upgrades or to conformance with agreements, codes, permits,
rules, or regulations of any party having jurisdiction with respect to the construction,
operation, and maintenance of the Jim Bridger and North Valmy plants, which matters
are outside the scope and purposes of this Report.

File: 3153202007 SAIC Energy, Environment & Infrastructure, LLC 1-3
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Section 2
ENVIRONMENTAL COST AND PERFORMANCE REVIEW

2.1 Introduction

Coal-fired as well as other electric power generating units must comply with various
environmental laws and regulations depending on their size, location, and fuel
characteristics. In the case of the Jim Bridger and North Valmy units, these
regulations includc thc Mercury and Air Toxics Rule (“MATS”) published by the
United States Environmental Protection Agency (“USEPA”) February 16, 2012, and
the state of Wyoming’s regulations addressing USEPA’s regional haze rules.

Other proposed or potential environmental regulations that could impact IPC’s coal-
fired generating plants include the Clean Water Act Section 316(b) regulations, Coal
Combustion Residuals (“CCR”) environmental regulations, and carbon
legislation/regulation. Such proposed or potential regulations could require additional
capital expenditures and an increase in the Fixed and Variable Operation and
Maintenance (“O&M™) costs of affected generating units.. Compliance with these
environmental regulatory changes could also impact the efficiency or heat rate of
affected units.

SAIC reviewed the projected capital and O&M costs for the retrofit of environmental
controls to comply with the MATS and regional haze rules for Jim Bridger and the
projected capital and O&M costs for the retrofit of environmental controls to comply
with MATS for the North Valmy Unit 1 (“NV1”). Additionally, as a possible
enhanced environmental compliance case, we reviewed the projected capital and
O&M costs associated with possible SCR and WFGD systems for both North Valmy
units.

2.2 Jim Bridger

Based on information provided by IPC, the Jim Bridger units are currently equipped
with sulfur dioxide (“SO,”) scrubbers for the control of SO, and electrostatic
precipitators (“ESPs”) for the control of particulates. It is our understanding that the
SO; emission rate during 2010 and 2011 was below 0.2 pounds per million Btu
(“1b/MMBtu™), which is the limit set MATS forth in the rule for compliance with acid
gases (0.18 Ib/MMBtu for 2010 and 0.15 Ib/MMBtu for 2011). SO, can be used as a
surrogate for meeting acid gas emissions limits.

It is also our understanding that Jim Bridger will require additional controls to comply
with mercury limits as well as SCR systems to reduce the emissions of nitrogen oxide
(“NOy™). PacifiCorp, in conjunction with the Wyoming Department of Environmental
Quality, agreed to install SCRs on Units 3 and 4 and potentially Units 1 and 2 in order
to allow a path for timely submittal of the state’s Regional Haze Implementation Plan
(RH FIP) in January 2011. For the purposes of this Report, the installation of the

File: 3153202007 5A 'Co
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Section 2

SCRs for Units 3 and 4 are planned for 2015 and 2016, respectively. The EPA
announced that it would re-propose the plant-specific NOx control provisions of its
RH FIP in March 2013 and would not finalize the RH FIP until September 2013. At
the present time, an SCR retrofit for Unit 2 is planned for 2021 and for Unit 1 in 2022,

IPC provided the following estimated retrofit costs for the Jim Bridger SCR retrofits;
it is SAIC’s understanding that these estimates were originally provided to IPC by
PacifiCorp, the majority owner of Jim Bridger. Note that these figures represent the
total costs for the Jim Bridger upgrades in nominal dollars; the IPC share of these
costs is 33 percent. The total costs including Allowance Funds During Construction
(“AFUDC?”) are discussed below for the purposes of evaluating their reasonableness,
while the IPC share of the costs were used in the analysis as described in Section 3 of
the Report.

= Unit 1(2022) - S
* Unit 2 (2021) - I
= Unit 3 (2015) - S
= Unit 4 (2016) - S

The above costs are in the range of approximately W
The estimates appear to be adequate for the installation of the and 1n fact are in
the upper end of the range of retrofit costs for similar units with which we are familiar;
without performing detailed, line item engineering reviews of the IPC estimates, SAIC
cannot refine that opinion further. Based on SAIC’s experience in providing
independent and owner’s engineering services for a wide variety of similar retrofit
installations, SAIC estimates variable O&M costs in the range of

[l megawatt-hour (“MWh”) for the operation of the SCRs (inclusive of the catalyst
replacement costs every two to three years). The IPC cost estimates for variable O&M
associated with the SCRs fall within the range of Wh. Based on the
information provided by IPC, in SAIC’s opinion the SCR installations for Jim Bridger
should be sufficient to control the plant’s NOx emissions to a level consistent with
Wyoming’s regional haze implementation plan.

A control system (scrubber additives with calcium bromide and possibly powder
activated carbon) is proposed for the compliance of mercury emissions with MATS
regulations. The system is proposed for all four units, to be installed in 2014. An
estimate of [l (2015 dollars) retrofit capital cost was presented by
PacifiCorp for all four units. This estimate appears adequate for the installation of the
systems and is in the upper range of retrofit costs for similar units with which SAIC is
familiar. O&M costs for the system are estimated by SAIC at m The
mercury control system contemplated for the Jim Bridger plant sho sufficient to
control the plant’s mercury emissions to a level consistent with the MATS rule.

In addition to the SCR and mercury control costs, certain other environmental retrofit
costs have been identified for the plant site, including costs for landfill closures,
catalyst replacements, and new pond construction for solid waste disposal. SAIC did
not perform any plant site visits as part of this study, and as such, SAIC does not have
enough information to address the adequacy of these costs (approximately || NG

2-2 SAIC Energy, Environment & Infrastructure, LLC
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ENVIRONMENTAL COST AND PERFORMANCE REVIEW

from 2013 to 2019), or their ability to ensure compliance with their applicable
regulation.

2.3 North Valmy

Based on information obtained from IPC, a DSI system is contemplated for NV1 to be
installed by 2015 for compliance with MATS. North Valmy Unit 2 (“NV2”) is
already equipped with a SO, scrubber system. No additional controls are
contemplated for acid gases, mercury or particulates for either unit. Both units are
equipped with baghouses for particulates control. Using hydrated lime as a reagent for
use in a DSI system should ensure compliance with the MATS rule on NV1 for
controlling hydrochloric acid (HCI) as a surrogate for acid gases.

SAIC estimates approximately $13 million in capital costs (total Unit 1 costs) for the
installation of the DSI using hydrated lime as a reagent. This compares favorably with
the approximatcly [l in capital costs estimate provided by IPC. SAIC
believes the IPC projections appear to be adequate assuming continued operation at a
level similar to recent history; without performing detailed, line item engineering
reviews of the IPC estimates, SAIC cannot refine that opinion further.

IPC also provided cost estimates for the possible installation of SCR and WFGD
systems on both North Valmy units, for use in examining a possible “Enhanced
Compliance” scenario for the North Valmy plant. The figures below represent the
total capital costs for the North Valmy upgrades in nominal dollars; the IPC share of
these costs would be 50 percent, based on IPC’s ownership share.

* Unit 1 SCR (2018) — [
® Unit | WFGD (2018) —
= Unit 2 SCR (2018) - [
= Unit 2 WFGD (2018) — [

These estimates appear adequate for the installation of the systems and are in the
upper range of retrofit costs for similar units with which we are familiar. Because
mercury emissions at North Valmy are already below required levels for MATS
compliance, no additional controls are required.

File: 3153202007 SAIC Energy, Environment & Infrastructure, LLC 2-3
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Section 3
STUDY DEFINITION AND METHODOLOGY

3.1 Introduction

SAIC applied a structured, consistent approach to analyzing the projected costs for
each unit under the various configurations described in Section 2 of this report. The
analysis was conducted to provide planning level comparisons of various options [PC
is facing for each of the six coal fired units in this analysis. This approach provides
IPC with the relative costs of each scenario for each unit, which will guide IPC’s
management and system planners in their decisions regarding the investment decisions
they must make, particularly identifying which investments warrant a further, more
detailed analysis.

3.2 Scenarios and Sensitivities

SAIC worked with IPC staff to identify key scenarios and sensitivities to be analyzed.
Scenarios involve a particular unit’s given situation, and generally include one or more
environmental compliance upgrades, as well as a retire and replace option. The retire
and replace scenarios examine the relative costs of retiring the given unit and
developing a similarly sized, natural gas fired combined cycle combustion turbine
(“CCCT”) unit in its place. Sensitivity cases involve examining the effects of a
change in natural gas pricing, or a change in the assumption regarding possible carbon
regulations.

3.21 Scenarios

Following is a comprehensive summary of the range of scenarios analyzed:

North Valmy Unit 1 Upgrade (Install DSI)

NV1 requires the installation of DSI for compliance with the acid gases section of the
MATS rule. This requires an initial capital expenditure of [l (2015
dollars) IPC share in 2015.

North Valmy Unit 1 Enhanced Upgrade (Installation of DSI, SCR & WFGD)

Although Valmy is not required by any current or proposed environmental regulations
to install a SCR and WFGD system, SAIC evaluated the costs and benefits associated
with installing these systems on both Valmy units. In addition to the above
installation of DSI, the analysis assumed an SCR installed by January 1, 2018 with a
projected cost of | (2018 dollars). The WFGD system was assumed to
be installed by January 1, 2018 with a projected capital cost of [ R (2018
dollars).

File: 3153202007 5A ICQ
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Section 3

North Vaimy Unit 1 2015 Natural Gas Conversion (SCR & WFGD not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion was assumed to occur in the same time that the SCR installation
would have for NV1, January 1, 2015, and assumed a six-month outage in 2014 to
allow for the conversion to burning natural gas. After the conversion, the analysis
assumed a natural gas heat rate of 10,904 British thermal units per kilowatt- hour
(“Btw/kWh”). The fuel conversion assumed a projected capital cost of

(2015 dollars) for NV1, and a projected capital cost of [ (201w0r
the associated natural gas pipeline.

North Valmy Unit 1 2018 Natural Gas Conversion (SCR & WFGD not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion was assumed to occur in the same time that the SCR installation
would have for NV1, January 1, 2018, and assumed a six-month outage in 2017 to
allow for the conversion to burning natural gas. After the conversion, the analysis
assumed a natural gas heat rate of 10,904 British thermal units per kilowatt- hour
(“BtwkWh”). The fuel conversion assumed a projected capital cost of H
(2018 dollars) for NV1, and a projected capital cost of [ij (2018 dollars) for
the associated natural gas pipeline.

North Valmy Unit 1 2015 Retire/Replace with CCCT (SCR & WFGD not installed)

The NV1 retirement scenario assumes that the NV1 unit is retired December 31, 2014
and replaced with a similarly sized CCCT beginning operation on January 1, 2015.
For the purposes of this analysis, for the NV1 retirement and all other unit retirement
analyses, the assumption is that the new CCCT would be sited in a region with access
to the Sumas hub natural gas pricing, with additional gas transportation charges and
capacity to a generic Idaho City gate. Additionally, the assumption is that the unit
would be sized to exactly replace the megawatts (“MW) for the given unit, assumed
to be 122 MW in the case of NV1. The data provided for a new CCCT unit assume a
size of 300 MW, at a projected capital cost of $1,336/kW (2012 dollars). For this
analysis, SAIC assumed that IPC would either construct the full size unit and sell the
extra capacity, or possibly purchase the 122 MW of NV 1 capacity at the given pricing,
which produces a projected capital cost of $178.2 million in 2015 assuming an annual
escalation rate of 3 percent. For modeling purposes, the full capital cost was prorated
for the fifteen years remaining in the study period, resulting in a cost of $106.9 million
(2015 dollars) applied to this scenario in 2015. The new CCCT assumptions include
annual capital and O&M costs. Complete details on the assumptions for a new CCCT
are provided in the list of assumptions in Appendix A.

North Valmy Unit 1 2018 Retire/Replace with CCCT (SCR & WFGD not installed)

The NV1 retirement scenario assumes that the NV1 unit is retired December 31, 2017
and replaced with a similarly sized CCCT beginning operation on January 1, 2018.
For the purposes of this analysis, for the NV1 retirement and all other unit retirement

3-2 SAIC Energy, Environment & Infrastructure, LLC
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STUDY DEFINITION AND METHODOLOGY

analyses, the assumption is that the new CCCT would be sited in a region with access
to the Sumas hub natural gas pricing, with additional gas transportation charges and
capacity to a generic Idaho City gate. Additionally, the assumption is that the unit
would be sized to exactly replace the megawatts (“MW™) for the given unit, assumed
to be 122 MW in the case of NV1. The data provided for a new CCCT unit assume a
size of 300 MW, at a projected capital cost of $1,336/kW (2012 dollars). For this
analysis, SAIC assumed that IPC would either construct the full size unit and sell the
extra capacity, or possibly purchase the 122 MW of NV 1 capacity at the given pricing,
which produces a projected capital cost of $194.72 million in 2018 assuming an
annual escalation rate of 3 percent. For modeling purposes, the full capital cost was
prorated for the fifteen years remaining in the study period, resulting in a cost of $97.4
million (2018 dollars) applied to this scenario in 2018. The new CCCT assumptions
include annual capital and O&M costs. Complete details on the assumptions for a new
CCCT are provided in the list of assumptions in Appendix A.

North Valmy Unit 2 Enhanced Upgrade (Installation of SCR & WFGD)

NV2 is not expected to require any additional modifications to be compliant with
current environmental regulations. Although Valmy is not required by the current
regulations to install a SCR and WFGD system, SAIC and IPC decided to analyze the
costs and benefits associated with installing these systems on both Valmy units. The
analysis assumed an SCR installed by January 1, 2018 with a projected cost of
I (2018 dollars). The WFGD system was assumed to be installed by January 1,
2018 with a projected capital cost of [ I (2018 dollars).

North Valmy Unit 2 Natural Gas Conversion (SCR & WFGD not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion was assumed to occur in the same time that the SCR installation
would have for NV2, January 1, 2018, and assumed a six-month outage in 2017 to
allow for the conversion to burning natural gas. After the conversion, the analysis
assumed a natural gas heat rate of [l The fuel conversion assumed a
projected capital cost of [l (2018 dollars) for NV2, and a projected capital
cost of [ (2018 dollars) for the associated natural gas pipeline.

North Valmy Unit 2 Retire/Replace with CCCT (SCR & WFGD not installed)

The NV2 retirement scenario assumes that the NV2 unit is retired December 31, 2017
and replaced with a similarly sized CCCT beginning operation on January 1, 2018.
The NV2 137 MW replacement capacity was assumed to have a projected capital cost
of $218.7 million (2018 dollars), including AFUDC. For modeling purposes, the full
capital cost was prorated for the fifteen years remaining in the study period, resulting
in a cost of $109.3 million (2018 dollars) applied to this scenario in 2018.

Jim Bridger Unit 1 Upgrade (install SCR)

To achieve environmental compliance, Jim Bridger Unit 1 (“JB1”) requires a variety
of pollution control systems. The systems include:
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® a mercury control system in 2014, with a projected capital cost of [
(2015 dollars) including AFUDC;

& an SCR system in 2022, with a total projected capital cost of
(2022 dollars) including AFUDC. For modeling purposes, the full capital cost
was prorated for the eleven years remaining in the study period, resulting in a

cost of [ (2022 dollars);

= g Clean Water Act compliance system in 2017, with a projected capital cost of
I (2017 dollars) including AFUDC; and

s a CCB compliance system with expenditures in 2014, 2015, 2019, 2023, 2025,
and 2031. This system had a total projected capital cost of [ (sum of
nominal dollars in 2014-2031) including AFUDC.

Jim Bridger Unit 1 Retire/Replace with CCCT (SCR not installed)

The JB1 retirement scenario assumes that the JB1 unit is retired December 31, 2022
and replaced with a similarly sized CCCT beginning operation on January 1, 2023,
The JB1 175 MW replacement capacity was assumed to have a projected capital cost
of $323.79 million (2023 dollars), including AFUDC. For modeling purposes, the full
capital cost was prorated for the ten years remaining in the study period, resulting in a
cost of $107.9 million (2023 dollars) applied to this scenario in 2023.

Jim Bridger Unit 1 Natural Gas Conversion (SCR not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion assumed a six-month outage in 2022 to allow for the conversion
to burning natural gas, with natural gas operation commencing January 1, 2023. After

the conversion, the analysis assumed a natural gas heat rate of . The
fuel conversion assumed a projected capital cost of (2023 dollars) for
JB1, and a projected capital cost of [l (2023 dollars) for the associated

natural gas pipeline.

Jim Bridger Unit 2 Upgrade (Install SCR)

Similar to JB1, to achicve environmental compliance, Jim Bridger Unit 2 (“JB2”)
requires a variety of pollution control systems, including:

= a mercury control system in 2014, with a projected capital cost of _
(2015 dollars) including AFUDC;

= an SCR system in 2021, with a projected capital cost offF
(2021 dollars) including AFUDC. For modeling purposes, the full capital cost
was prorated for the twelve years remaining in the study period, resulting in a

cost of [ (2021 dollars);

= a3 Clean Water Act compliance system in 2017, with a projected capital cost of
I (2017 dollars) including AFUDC; and
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= a CCR compliance system with expenditures in 2014, 2015, 2019, 2023, 2025,
and 2031. This system had a total projected capital cost of [l (sum of
nominal dollars in 2014-2031) including AFUDC.

Jim Bridger Unit 2 Natural Gas Conversion (SCR not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion assumed a six-month outage in 2021 to allow for the conversion
to burning natural gas, with natural gas operation commencing January 1, 2022. After
the conversion, the analysis assumed a natural gas heat rate of . The
fuel conversion assumed a projected capital cost of (2022 dollars) for
JB2, and a projected capital cost of [l (2022 dollars) for the associated
natural gas pipeline.

Jim Bridger Unit 2 Retire/Replace with CCCT (SCR not installed)

The JB2 retirement scenario assumed that the JB2 unit is retired December 31, 2021
and replaced with a similarly sized CCCT beginning operation on January 1, 2022.
The JB2 175 MW replacement capacity was assumed to have a projected capital cost
of $314.36 million (2022 dollars) including AFUDC. For modeling purposes, the full
capital cost was prorated for the eleven years remaining in the study period, resulting
in a cost of $115.2 million (2022 dollars) applied to this scenario in 2022.

Jim Bridger Unit 3 Upgrade (Install SCR)

All the Jim Bridger units require a variety of pollution control systems to achieve
compliance. Jim Bridger Unit 3 (“JB3”) upgrades include:

" a mercury control system in 2014, with a projected capital cost of [
(2015 dollars) including AFUDC;

® an SCR system in 2015, with a projected capital cost of [ N (2015
dollars) including AFUDC;

® a Clean Water Act compliance system in 2017, with a projected capital cost of
B (2017 dollars) including AFUDC; and

= a CCR compliance system with expenditures in 2014, 20135, 2019, 2023, 2025,
and 2031. This system had a total projected capital cost of [l (sum of
nominal dollars in 2014-2031) including AFUDC.

Jim Bridger Unit 3 Natural Gas Conversion (SCR not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion assumed a six-month outage in 2015 to allow for the conversion
to buming natural gas, with natural gas operation commencing January 1, 2016. After
the conversion, the analysis assumed a natural gas heat rate of [ I IS The
fuel conversion assumed a projected capital cost of [l (2016 dollars) for
JB3, and a projected capital cost of [l (2016 dollars) for the associated
natural gas pipeline.
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Jim Bridger Unit 3 Retire/Replace with CCCT (SCR not installed)

The JB3 retirement scenario assumes that the JB3 unit is retired December 31, 2015
and replaced with a similarly sized CCCT beginning operation on January 1, 2016.
The JB3 175 MW replacement capacity was assumed to have a projected capital cost
of $263.3 million (2016 dollars) including AFUDC. For modeling purposes, the full
capital cost was prorated for the seventeen years remaining in the study period,
resulting in a cost of $149.2 million (2016 dollars) applied to this scenario in 2016.

Jim Bridger Unit 4 Upgrade (Install SCR)

All the Jim Bridger units require a variety of pollution control systems to achieve
compliance. Jim Bridger Unit 4 (“JB4”) upgrades include:

® a mercury control system in 2014, with a projected capital cost of [ D
(2015 dollars) including AFUDC;

* an SCR system in 2016, with a projected capital cost of (NN
(2016 doliars) including AFUDC;

= a Clean Water Act compliance system in 2017, with a projected capital cost of
B (2017 dollars) including AFUDC; and

= a CCR compliance system with expenditures in 2014, 2015, 2019, 2023, 2025,
and 2031. This system had a total projected capital cost of [ (sum of
nominal dollars in 2014-2031) including AFUDC.

Jim Bridger Unit 4 Natural Gas Conversion (SCR not installed)

SAIC examined the costs and benefits of switching the unit to burn natural gas instead
of coal, reducing the amount of investment required for environmental compliance.
The fuel conversion assumed a six-month outage in 2016 to allow for the conversion
to burning natural gas, with natural gas operation commencing January 1, 2017. After

the conversion, the analysis assumed a natural gas heat rate of . The
fuel conversion assumed a projected capital cost of 2016 dollars) for
JB3, and a projected capital cost ofjj il (2016 dollars) for the associated

natural gas pipeline.

Jim Bridger Unit 4 Retire/Replace with CCCT (SCR not installed)

The JB4 retirement scenario assumes that the JB4 unit is retired December 31, 2016
and replaced with a similarly sized CCCT beginning operation on January 1, 2017.
The JB4 175 MW replacement capacity was assumed to have a projected capital cost
of $271.1 million (2017 dollars) including AFUDC. For modeling purposes, the full
capital cost was prorated for the seventeen years remaining in the study period,
resulting in a cost of $144.6 million (2017 dollars) applied to this scenario in 2017.

3.2.2 Sensitivities

Each of the unit scenarios were analyzed using a range of inputs pertaining to the cost
of natural gas, and possible carbon legislation. By using these ranges of inputs, IPC
can gain insight into the drivers behind the costs involved in either upgrading or

3-6 SAIC Energy, Environment & Infrastructure, LLC

Exhibit No. 5A
Case No. IPC-E-13-16
T. Harvey, IPC
Page 19 of 52




STUDY DEFINITION AND METHODOLOGY

retiring a given unit, and to what extent the variation of those drivers affects the final
results. Following is a description of the nine sensitivities analyzed:

Planning Case Gas, Planning Case Carbon

This sensitivity used the planning case gas price and planning case carbon
assumptions. The planning case gas price forecast used in the analysis was provided
by IPC, and corresponds to the price forecast IPC used for its 2013 IRP. Details
regarding the gas price forecast may be found in the list of assumptions in Appendix

The planning case carbon assumption was provided by IPC staff and represents IPC’s
view of likely carbon legislation. The assumption is that there would be a projected
carbon compliance cost, expressed in terms of $/MWh, applied to the coal fired
generation. This cost is projected to begin in 2018, at a level of $14.64/MWh,
escalating at 3 percent annually.

Low Gas, Planning Case Carbon

This sensitivity used the low gas price and planning case carbon assumptions. The
low gas price used was provided by IPC, and corresponds to the price forecast IPC
used for its 2013 IRP. Details regarding the gas price forecast may be found in the list
of assumptions in Appendix A.

High Gas, Planning Case Carbon

This sensitivity used the high gas price and planning case carbon assumptions. The
high gas price used was provided by IPC, and corresponds to the price forecast [PC
used for its 2013 IRP. Details regarding the gas price forecast may be found in the list
of assumptions in Appendix A.

Planning Case Gas, Low Carbon

This sensitivity used the planning case gas price and low carbon assumptions. The
low carbon assumption was provided by IPC, and assumes that no carbon legislation
will develop during the study period, and assumes a $0/MWh carbon compliance cost
for all years.

Planning Case Gas, High Carbon

This sensitivity used the planning case gas price and high carbon assumptions. The
high carbon assumption was provided by [PC, and assumes that carbon regulation will
occur earlier and at a higher rate than the base carbon assumption, beginning in 2018
at a level of $35/MWh, escalating at 9 percent annually.

Low Gas, Low Carbon

This sensitivity used the low gas price and low carbon assumptions. The low gas price
used was provided by IPC, and corresponds to the price forecast IPC used for its 2013
IRP. Details regarding the gas price forecast may be found in the list of assumptions in
Appendix A. The low carbon assumption was provided by IPC, and assumes that no
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carbon legislation will develop during the study period, and uses a $0/MWh carbon
compliance cost for all years.

High Gas, Low Carbon

This sensitivity used the high gas price and low carbon assumptions. The high gas
price used was provided by IPC, and corresponds to the price forecast IPC used for its
2013 IRP. Details regarding the gas price forecast may be found in the list of
assumptions in Appendix A.

Low Gas, High Carbon
This sensitivity used the high gas price and low carbon assumptions.

High Gas, High Carbon
This sensitivity used the high gas price and high carbon assumptions.

3.3 Analysis Methodology

The study approach examined the costs and benefits of each unit’s upgrade or
retirement decision separately. This means that the effects of the given unit’s scenario
was isolated, and considered no interaction with any other units on the IPC system.
This methodology, while limited, provides a planning level look at the economics of
the upgrade or retirement decision.

For each scenario and for each sensitivity, SAIC used the annual generation amounts
for each unit provided by IPC. For purposes of this screening analysis, the same
annual generation amount for each unit for each year was used before and after the
potential environmental improvements or fuel switching, and for the replacement unit
in the case the coal unit was assumed to rctire. This has the effect of isolating the
costs of the upgrade, allowing IPC to determine the relative benefits of the upgrade or
retirement without any effect of an altered dispatch on fuel and O&M expenses. The
generation forecasts provided by IPC extended through 2032.

The fuel, O&M, start charges, carbon costs, and SO; allowance prices were forecasted
for each unit for the duration of the study period. Additionally, the ongoing capital
and O&M expenses were included in the analysis, to ultimately forecast the total cost
of generation, both fixed and variable, for each unit under each scenario and
sensitivity.

The costs of the environmental upgrades applicable to each unit were also included.
IPC provided total capital costs including AFUDC for each upgrade required, as well
as the ongoing incremental O&M costs associated with each upgrade. The timing of
the capital expenditures varied according to the schedule of the given unit’s upgrades.

3.3.1 Study Period and Replacement Capacity
The study period used in the analysis was 2013 to 2032.

3-8 SAIC Energy, Environment & Infrastructure, LLC

Exhibit No. 5A
Case No. IPC-E-13-16
T. Harvey, IPC
Page 21 of 52




STUDY DEFINITION AND METHODOLOGY

In the retirement scenarios, SAIC assumed that each unit was replaced with generic
CCCT capacity and energy at the end of its life. The generic replacement capacity
was, as in the retirement scenarios, assumed to be similar in size to the given coal unit.
Section 3.2 above describes the specific costs associated with each NV or JB unit. For
the retirement scenarios, the total projected cost is identified above. The analysis used
a prorated cost for the replacement CCCT units, based on how many years remained in
the study period for a given unit. The proration was calculated based on a 30-year life
for the replacement CCCT. For example, the Jim Bridger 1 replacement CCCT was
assumed to begin operations in 2023, with ten years remaining in the study period.
The full cost of the replacement CCCT was prorated by a factor of 10/30,
corresponding to 10 years in the study period out of the 30 year life of the CCCT.

3.3.2 Fuel, Start Charges, and Emissions costs

Each unit’s fuel costs were estimated using the average heat rates provided by IPC.
The dispatch amount of generation was fixed according to the annual projected
generation provided by IPC, allowing SAIC to use the average heat rates to calculate
the amount of coal burned and total fuel costs.

Similarly, the starts for each unit were also provided by IPC, as well as costs per start.
SAIC calculated the total start charges for each year of the study period.

SO; emissions allowance costs were calculated using the total fuel consumption
estimates for each year, combined with the 1bs/MMBtu data provided by IPC for each
unit, to obtain the total tons of SO,. The SO; allowance prices were assumed to be
$0.50/ton in 2012 dollars, and such costs were escalated at 3 percent annually. IPC has
sufficient allowances to cover SO2 emissions for these plants, although they were
included in the study to be conservative.

Carbon costs were calculated according to the given carbon price for each sensitivity.
IPC provided carbon costs in terms of $/MWh for the coal fired generation. To
account for possible carbon costs for the gas fired replacement capacities, SAIC
assumed that 50 percent of the $/MWh price for coal would apply to the gas fired
generation. For example, the base carbon scenario calls for coal fired carbon costs of
$16/MWh in 2021 dollars. For the gas-fired generation, SAIC assumed this would be
$8/MWh in 2021 dollars.

3.3.3 Capital and O&M costs

Each unit has ongoing capital expenditures and O&M costs related to the operation of
the unit, separate from any capital or O&M costs associated with the environmental
upgrades. IPC provided a forecast through 2032 for base capital and O&M
expenditures. Based on discussions with IPC, the average base O&M expenses were
escalated at 3 percent annually. The average capital expenditures were escalated at 3
percent annually.

The incremental O&M cxpenses associated with the upgrades were also provided by
IPC through 2032.
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3.3.4 Net Present Value ("NPV") analysis

The annual and cumulative projected power costs for this Report are presented on a
NPV basis for each scenario. Based on discussion with IPC, total annual costs for
each year were discounted to 2013 dollars using a discount value of 6.77 percent,
which represents IPC’s Weighted Average Cost of Capital (“WACC).
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Section 4
OPTIONAL ANALYSIS RESULTS

4.1 Introduction

This section presents the results of the analysis for each of the six coal units.
Conclusions and recommendations follow in Section 5.

4.2 Summary Results

Table 4-1 contains the summary results for all scenarios. For each unit, the option
with the lowest projected cumulative present value power costs is highlighted. Dollars
are shown in millions of dollars and discounted to the year 2013. Table 4-2 contains
the comparison of the costs of the environmental compliance upgrades to the
Retirement scenarios for each unit, both in dollars and percentage.

Table 4-1
Present Value of Power Cost by Scenario ($2013 M)

North Vaimy 1 Upgrade [DS1)
North Valmy 12015 NG<
North Valmy 12018 NG Conversion)
North Valmy 1 Enhanced Upgrade (051 +SCR WT GO}
North Valmy 12015 Retite/Replace]

North Valmy 2NG Canverdon)
North Valmy 2 Enhanced Upgrade [ SCRW§

Viow Bridgar 1 Upgrade (SCRYIN | sess |

Nin elclgor 3 Retire/Meplac a1 m siaz | siom su» s13n
Jirn Bridger 2 Upgrade {SCR)

i =
Juem Beigiger 2 Retive/Rep m son | sion | suon sx ﬂ.m
Jim Bridger 3 Upgrade [SCH]

Jim Bridger 3 NG rcmem 31.422

Jim Bridger & Upgrade (SCR} S808
Jim Bridger A KG Conversion]  $TH
im0 idger & Rotire/Reptace]  $791
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Table 4-2
Present Value Power Cost Deltas by Scenario ($2013 M and %)
1 Planning
Low Gas Plsnaing ! Case Gas Planning High Gas
LowGas | Planniag | LowGas | CaseGas | Planning | CeseGas | MighGas | Pisnning | HighGas
No Carben | Case Carbon|Migh Carboa]No Carbon; Case Catbon) High Carben|No Carbon| Case Cardes | Migh Carbon
North Vaimy 1: Upgrade (DS1) - 2015 NG Conversion (s §57 $119 (san (5138) 46 ($430) ($364) ($149)
2% 168 61% -29% ~19% 10% -42% % -I7%
North Valmy 2 Retire/Replace - NG Conversion 556 s12 $146 (533 152 $115 |$88) ($78) s3
1 3% 71% -3% 0% A% - 0% 9% 5%
lim Bridger 1: Upgrade {SCR) - NG Conversion ($259) ($178) $19 (5013 y ) (5119) (5563) (5483) ($273)
3% -31% 3% -42% A% -10% -SO% A - 20%
llm Bridger 2: Upgrade (SCR) - NG Conversion {5258} (5178) $33 (543 : (5380) ($139) ($602) {$521) (5309)
A% -22% 6% A% -33% 1% SO% A1% -22%
llm Bridger 3: Upgrade {SCR) - NG Conversion (5261) (5165) Se4 15$332) ($426) ($182) ($8086) {§723) {5481)
~32% - 0% 13% 7% 38% -16% A7 -4 -31%
Jien Bridger 4: Upgrade (SCR) - NG Conversion ($231) ($132) 88 ($508) ($396) ($98) ($7m) ($678) {541
0% A% 0% - -36% 1% 56% A7% 2%

The analysis for the North Valmy units indicates that under Planning Case
assumptions, the projected cumulative present value power costs associated with the
Upgrade (Install DSI) scenario is projected to be the least cost option. This holds true
for the majority of the various cases for the North Valmy units, with the exception of
the Low Gas/Planning and High Carbon cases, and the Planning Gas/High Carbon
case. In these instances, the lower fuel costs associated with the low gas prices, and
the higher carbon compliance costs associated with the high carbon cost assumption,
led to the Natural Gas Conversion cases having the lowest projected cumulative
present value power costs.

The analysis for the Jim Bridger units indicates that for all four Jim Bridger units, the
projected cumulative present value power costs associated with the environmental
upgrades represent the least cost option. For all four units, similar to the North Valmy
analysis, there was one case in which the projected cumulative present value power
costs associated with the Natural Gas Conversion option represented the least cost:
the Low Gas, High Carbon scenario.

4.2.1 Jim Bridger Unit 1

The JB1 unit was examined for three scenarios: Upgrade (Install SCR), Natural Gas
Conversion (SCR not installed), and Retire/Replace with CCCT (SCR not installed).

The planning case results indicate that the projected cumulative present value power
costs associated with the Upgrade option is the least cost option. The projected
cumulative present value power costs associated with the Upgrade option is lower by
$291 million when compared to the Retire/Replace option, and lower by $332 million
when compared to the Natural Gas Conversion option.
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® Upgrade (SCR Installed) @ NG Conversion (No SCR) ® Retire/Replace (No SCR)

$

¥

$

PV $2013 miltion
s § 8 B € §

Figure 4-1. Jim Bridger Unit 1 Planning Case - Total Costs

As with all the Jim Bridger units, the projected cumulative present value power costs
associated with the cases were generally higher as carbon compliance costs increased.
There was a similar trend with regards to gas prices. The NG Conversion option was
similar to the Retire/Replace option. With one exception, the cumulative present
value power costs associated with the Upgrade option were projected to be lower
when compared to the projected cumulative present value power costs associated with
the NG Conversion and Retire/Replace options.

Table 4-3 and Figure 4-2 contain the results for the nine JB1 cases:

Table 4-3
Jim Bridger Unit 1 - Total Costs NPV ($2013M)
Low Gas Planning ::::: Planning High Gas

Planning | lowGas | CaseGas | Planning | Case Gas | MighGas | Planning High Gas
Case Carbon| High Carbon | No Carbon| Case Carbon| High Carbon| No Carbon | Case Carbon| High Carbon

Fle=FHF
$178 su3 | sw

$259

AR
51,014 $1,311
$563 $483 $273

$114
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Figure 4-2. Jim Bridger Unit 1 All Cases - Total Costs

4.2.2 Jim Bridger Unit 2

The JB2 unit was examined for the same three scenarios as Unit 1: Upgrade (Install
SCR), Natural Gas Conversion (SCR not installed), and Retire/Replace with CCCT
(SCR not installed).

The planning case results indicate that the Upgrade option is the least cost option. The
cumulative present value power cost for the Upgrade option is projected to be
$305 million lower than the Retire/Replace scenario, and $350 million lower than the
Natural Gas Conversion option. -

$1,200

$1,000
$800
$0

= Upgrade (SCR Instsiled) ® NG Conversion (No SCR) ® Retire/Replace (No SCR)

g

§

PV $2013 million

Figure 4-3. Jim Bridger Unit 2 Planning Case - Total Costs

As with all the Jim Bridger units, the projected cumulative present value power costs
associated with the cases were generally higher as carbon compliance cost increased,
and a similar trend is projected with regards to higher gas prices. The projected
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cumulative present value power costs associated with the Retire/Replace option were
generally lower than the projected cumulative present value power costs associated
with the Natural Gas Conversion option, with the exception of two Low Gas cases.
The Upgrade option was forecasted to have the lowest projected cumulative present
value power costs in all but one case, the Low Gas/High Carbon case.

Table 4-4 and Figure 4-4 contain the results for the JB2 cases:

Table 4-4
Jim Bridger Unit 2 - Total Costs NPV ($2013 M)

NPV $2013 million

1,200
$1,000
$800
$600
$400
$200
$o

LowGas LowGas lowGas Planning  Planning  Planning  HighGas HighGas  HighGas
NoCarbon Plenning HighCarbon CaseGas CaseGes CaseGas NoCarbon Planning High Carbon

Case Carbon NoCarbon Planning High Carbon Case Carbon
- S— —— So— — CBQCIfbM - —
[ @ Upgrade {SCR Instakled) & NG Conversion {No SCR}) @ Retire/Replace (No SCR}

Figure 4-4. Jim Bridger Unit 2 All Cases - Total Costs

4.2.3 Jim Bridger Unit 3

All Jim Bridger units were examined for the same three scenarios: Upgrade (Install
SCR), Natural Gas Conversion (SCR not installed), and Retire/Replace with CCCT
(SCR not installed).

The planning case results for JB3 indicate that the projected cumulative present value
power costs associated with the Upgrade option is the least cost option. The projected
cumulative present value power costs associated with the Upgrade option is
$446 million lower than the projected cumulative present value power costs associated
with the Natural Gas Conversion scenario, and $371 million lower than the
Retire/Replace option.
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The projected cumulative present value power costs associated with the
Retire/Replace option indicate this is the most expensive option for the majority of the
cases, more so even than the Natural Gas Conversion option. This is primarily due to
the construction costs for the Replacement CCCT being significantly higher than the
capital costs associated with the fuel conversion.

$1,400 - - T ,
$1,200
I $1000 :
E w0 -
8-
2 400 -
$200
$o0

@ Upgrade (SCRInstaled) @ NG Conversion (NoSCR) @ Retire/Replace (No SCR)

Figure 4-5. Jim Bridger Unit 3 Planning Case - Total Costs

Table 4-5 and Figure 4-6 contain the results for the JB3 cases:

Table 4-5
Jim Bridger Unit 3 - Total Costs NPV ($2013 M)

Upgrade (SCR Installed)

Retire/Replace (No SCR) 737 $1.111 $1,100 $1.251 $1,322 1,426

The general trend of hlgher carbon and thher gas prices makmg the Upgrade option
the most economical option occurs also with JB3 and JB4.
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Figure 4-6. Jim Bridger Unit 3 All Cases - Total Costs

424 Jim Bridger Unit 4

The projected cumulative present value power costs associated with the planning case
results for JB4 indicate similar results as with JB 3. The projected cumulative present
value power costs associated with the Upgrade option is the least cost option. The
projected cumulative present value power costs associated with the Upgrade option is
$393 million lower than the projected cumulative present value power costs associated
with the Natural Gas Conversion option, and $332 million less than the Retire/Replace
option. The projected relative results of the sensitivities scenarios for JB4 are similar
to the relative results for the JB3 sensitivity scenarios.

$1,200

$1,000

$600

PV §2013 million

$200

¥ Upgrade (SCR Installed) @ NG Conversion (No SCR} M Retire/Replace (No SCR)

Figure 4-7. Jim Bridger Unit 4 Planning Case - Total Costs
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Section 4

As with JB3, the projected cumulative present value power costs associated with the
Retire/Replace option indicate this is the most expensive option for the majority of the
cases for JB4, more so even than the Natural Gas Conversion option. This is primarily
due to the construction costs for the Replacement CCCT being significantly higher
than the capital costs associated with the fuel conversion.

Table 4-6
Jim Bridger Unit 4 - Total Costs NPV ($2013 M)

Planning
Case Gas
Planning

NG Conversion (No SCR|
Retire/Replace (No SC!

$1,600
$1,400
$1,200

$1,000
$800
$600
$400
=il
$0

lowGas LlowGes LlowGes Planning Planning Plerning HighGes HighGes  HighGas
NoCarbon Planning HighCarbon CaseGas CaseGas CaseGas NoCarbon Planning High Carbon

NPV $2013 million

Case Carbon NoCsrbon Planning High Carbon Case Carbon
[ w Upgrade (SCR Instafled) ® NG Conversion (No SCR) = Retice/Replace (No SCR) __J

Figure 4-8. Jim Bridger Unit 4 All Cases - Total Costs

4.25 North Valmy Unit 1&2

The NV1 analysis included an Upgrade case involving just the DSI installation, and an
Enhanced Upgrade case including the installation of SCR and WFGD systems. NV2
was evaluated for the Enhanced Upgrade case. Both North Valmy units were also
evaluated for a potential Natural Gas Conversion scenario, and both were compared to
a Retire/Replace option.

4.2.6 North Valmy Unit 1

The planning case results for NV1 indicate that the projected cumulative present value
power costs associated with the Upgrade (DSI Installed) option is the least cost option.
The projected cumulative present value power costs associated with the Retirement
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option is lower by $138 million when compared to the 2015 Natural Gas Conversion
option, and lower by $76 million when compared to the 2015 Retire/Replace option.

$900
$800
$700
$600
{ =
$400
] o
e
$100 |
$0 J
8 Upgrade (DS! Installad) ® 2015 NG Conversion (No SCR & WFGD)
2018 NG Conversion (No SCR & WFGD) * Enhenced Upgrade
W 2015 Retire/Replace (No SCR & WFGD) ® 2018 Retice/Replace (No SCR & WFGD)

Figure 4-9. North Valmy Unit 1 Planning Case - Total Costs

The NV1 analysis results indicate that for the majority of cases, the Upgrade (DSI
Installed) case is the least cost option. The Low Gas/Planning Case Carbon, Low
Gas/High Carbon, and Planning Case Gas/High Carbon cases indicate that under low
fuel cost conditions, or a high carbon compliance cost condition, the Natural Gas
Conversion options would likely result in the lowest cumulative present value power
costs.

Table 4-7.
North Valmy Unit 1 - Total Costs NPV ($2013 M)

Plenning
Low Gas Planning | Case Gas | Planning HighGas
lowGas | Planning lowGas | CaseGas | Planning | CaseGas | Wigh Gas | Planning

High Gas
$825
$520

$81!

=3

(149}
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Case Carbon
® Upgrade (DS Installed) @ 2015 NG Conversion {No SCR & WFGD)  ® 2018 NG Canversion (No SCR & WFGD)
Enhanced Upgrade @ 2015 Retire/Replace (No SCR & WFGD)  m 2018 Retire/Replace (No SCR & WFGD)

Figure 4-10. North Valmy Unit 1 All Cases - Total Costs

4.2.7 North Valmy Unit 2

The planning case results for NV2 indicate that the projected cumulative present value
power costs associated with the Retire/Replace option is the least cost option, though
the costs associated with the Natural Gas Conversion option are very similar. The
projected cumulative present value power costs associated with the Retire/Replace
option are lower by $2 million when compared to the Natural Gas Conversion option,
and lower by $66 million when compared to the Enhanced Upgrade option.

$740
$720
i $700
g e
8
$660 ‘
4
2
$640
$620
& NG Conversion (No SCR & WFGD) Enhenced Upgrade H Retire/Replace (No SCR & WFGD)

Figure 4-11. North Valmy Unit 2 Planning Case - Total Costs

The NV2 analysis results indicate that for the majority of cases, the Natural Gas
Conversion case is the least cost option. The Planning Case Gas/Low Carbon, and
Planning Case Gas/Planning Case Carbon cases indicate that under planning case fuel
cost conditions and low and planning case carbon compliance cost conditions, the
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Retire/Replace option would likely result in the lowest cumulative present value
power costs.

; Table 4-8.
North Valmy Unit 2 - Total Costs NPV ($2013 M)

cEEEEEETEES

daalllalll

lowGas lowGes lowGas Planning PManning Planning HighGas HighGas HighGas
NoCarbon Planning HighCarbon CeseGas CeseGas CeseGas NoCarbon Planning High Carbion
Case Carbon NoCarbon  Planning High Carbon Casa Carbon
RCEemlel I O T e - B SR R T
E{ il uNG Cmvevfbningggwml a EM&I Upgrade # Retire/Replace {No SCR & WFGD)

Figure 4-12. North Valmy Unit 2 All Cases - Total Costs

NPV $2013 million
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Section 5
CONCLUSIONS

There are a variety of factors causing the increasing number of coal-fired generation
retirement studies and actual retirements, including a significant decrease in natural
gas prices, increasingly stringent environmental restrictions, and steadily increasing
amounts of renewable generation. In IPC’s case, the potential environmental
restrictions and their associated significant investments required for compliance are of
particular concern. Complicating factors for the total system and especially for the
North Valmy units is the combination of recent wind installations and the traditionally
heavy spring hydro generation; these two factors have combined to result in a
significant decrease of North Valmy generation in the March to June months of recent
years.

Another challenge facing coal generation owners is the possibility of some form of
carbon/greenhouse gas (“GHG”) regulation in the future. This possibility leads to
substantial uncertainty when attempting to forecast the future of any asset, and
coal-fired assets in particular. A recent study' by the Deutsche Bank Group identified
that, even though natural gas is widely viewed as a less-carbon intensive alternative to
coal as a power sector fuel, when considering the entire life cycles of both coal and
natural gas, it is possible that the natural gas GHG advantage would either be reduced
or eliminated. The study discusses how shale gas production, with its associated
hydraulic fracturing, leads to increased GHG emissions relative to conventional
natural gas production. The Deutsche Bank Group report ultimately concluded that, on
average, natural gas-fired electricity generation does in fact emit significantly less
GHGs than coal, on a source to use basis. However, the Report highlights the fact that
methane is still a concern as a GHG, and requires further attention. For IPC’s
purposes, this is significant as it underscores the importance of considering the issues
of carbon and GHG when evaluating coal-fired resources, even though the momentum
for some form of national carbon/GHG legislation has cooled recently.

SAIC was retained by IPC to conduct this study which addresses these concerns when
evaluating the upgrade investments required to keep the North Valmy and Jim Bridger
plants in environmental compliance with recent and pending EPA environmental
requirements. In collaboration with IPC, we identified a methodology which
incorporates the uncertainties IPC is facing, particularly with respect to natural gas
pricing and possible GHG regulations. This section provides SAIC’s planning level
conclusions regarding the economics of those upgrade investments relative to simply
retining the plants and replacing them with natural gas-fired generation. IPC should
consider conducting additional detailed analysis to evaluate the most promising
alternatives considered in this preliminary study. Such studies should consider both
annual and cumulative projected present value power costs, production costing
simulation with and without the various proposed altermative conversions/retirement
scenarios and sensitivity cases and a review of the O&M expenses under scenarios and

! Comparing I ife-Cycle Greenhousc Gas Emissions from Natural Gas and Coal
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Section 5

sensitivity cases where a major shift in the operation of generation resources might be
expected.

5.1.1 North Valmy

The planning case results for NV 1 indicate that the projected cumulative present value
power costs associated with the Upgrade (DSI Installed) option is the least cost option.
The Upgrade option has the lowest projected present value power costs, with the
difference between the Upgrade option and the Natural Gas Conversion and
Retire/Replace options ranging between $76 and $138 million.

The NV2 analysis indicated that the Natural Gas Conversion option is projected to
have the lowest projected cumulative present value power costs. In the case of NV2,
the Natural Gas Conversion option and the Retire/Replace options are both very
similar in terms of present value power costs.

The North Valmy analysis also indicated that the Upgrade option for NV1 and the
Enhanced Upgrade option for NV2 have the lowest projected cumulative present value
power costs in nearly all of the High Gas scenarios, the exception being the High
Gas/High Carbon case for NV2.

The potential for some type of carbon compliance regulations have a lesser impact on
the relative costs and benefits between the various North Valmy scenarios, due to the
lower generation dispatch forecasts used in the analysis. The lowest projected
cumulative present valuc power costs over the Study Period for all the scenarios and
cases are the Natural Gas Conversion options under the Low Gas, High Carbon cases.
These results indicate that the economic decisions regarding North Valmy 1 are more
sensitive to gas price increases than potential carbon compliance costs.

The differences between the Upgrade and Natural Gas Conversion options relative to
the Retire/Replace option in the Planning Case, and the lower projected cumulative
present value power costs for those options in the High Gas cases indicates that [PC
should carefully consider its options regarding North Valmy. Natural gas prices are
currently so low that in many areas of the U.S., gas-fired generation is economically
displacing coal-fired generation for increasing periods of time. These low prices,
combined with the current and pending environmental compliance regulations, make
many coal-fired generating plants less cost effective relative to gas-fired generation.

However, SAIC believes that IPC should consider the High Gas cases when making
any decisions regarding the North Valmy plant. This study indicates that under
Planning Case conditions, upgrading NV1 and retiring NV2 and replacing it with a
combined-cycle plant are the most cost effective options; these results also hold in the
event that gas prices rise, although the NV2 Enhanced Upgrade case is cost effective
under high gas prices as well. These indications offer an opportunity to IPC to
consider retaining the North Valmy units as coal-fired to help IPC mitigate potential
future gas price increases. The potential value of these units would decrease in the
cvent of significant carbon compliance costs, however.

Because the relative differences between the projected cumulative present value power
costs for the Upgrade, Retire/Replace, and Natural Gas Conversion options for North
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CONCLUSIONS

Valmy are relatively small, in SAIC’s opinion IPC should consider further analysis on
North Valmy before making a final decision. SAIC has identified that the North
Valmy options are materially sensitive to possible carbon compliance costs.

5.1.2 Jim Bridger

The analysis of the cost effectiveness of the Upgrade options for the Jim Bridger units
results in more definitive conclusions than with the North Valmy units.

Under the Planning Case assumptions regarding natural gas pricing and potential
carbon compliance costs, the Jim Bridger Upgrade options have the lowest projected
cumulative present value power costs over the Study Period for all four units. For all
Jim Bridger options and for all the gas and carbon cost assumptions, the Natural Gas
Conversion options and the Retire/Replace options are relatively similar to each other,
differing mainly by the increased fuel costs in the Natural Gas Conversion cases due
to a higher heat rate than the generic CCCT in the Retire/Replace option. This is
offset by the increased capital expenditures associated with constructing the new
CCCT.

5.1.3 Conclusions

IPC decided to conduct a study which examines the costs of environmental upgrades
required for compliance as currently proposed, and to provide conclusions regarding
the economic feasibility of the environmental compliance upgrades and the retirement
options for the six units at the North Valmy Generating Station and the Jim Bridger
Plant.

Based upon the principal considerations and assumptions summarized in Appendix A,
and upon the studies and analyses as summarized and discussed in this Report, which
Report should be read in its entirety in conjunction with the following, we provide the
following conclusions:

The North Valmy Upgrade and Retire/Replace options for NV1 and NV2,
respectively, are projected to have the lowest projected cumulative present value
power costs over the Study Period of the options studied herein for the North Valmy
units, but the costs for the Natural Gas Conversion case for NV2 are extremely close
to the Retire/Replace option. Furthermore, the High Gas case is projected to indicate
that maintaining the North Valmy on coal fuel offers a potential opportunity for IPC to
mitigate potential gas price increases. In SAIC’s opinion, the difference between the
projected costs of retirement and replacing the North Valmy units, combined with the
potential benefit of continuing to burn coal at the North Valmy plant in the event of
higher natural gas prices, result in the need for further analysis of the North Valmy
options.

The Jim Bridger upgrade options are projected to have the lowest projected
cumulative present value power costs over the Study Period, of the Jim Bridger
alternatives studied herein, including the Retire/Replace alternative. SAIC examined
the Jim Bridger upgrade, natural gas conversion, and retirement and replacement
alternatives under a variety of market conditions, and with the limited exceptions
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Section 5

noted, the upgrade options are projected to be the most cost effective. Based on our
results and the assumptions described above, in SAIC’s opinion the investment in
environmental compliance upgrades are reasonable and prudent. Should any material
change occur to the upgrade capital costs or fuel price projections prior to installing
the upgrades, SAIC believes that IPC should reevaluate the upgrades at that time.
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Appendix A
Idaho Power Company Principle Considerations and
Assumptions

In the preparation of the preliminary projected power plant costs, we have made
certain assumptions with respect to conditions that may occur in the future. While we
believe these assumptions are reasonable for the purpose of this analysis, they are
dependent upon future events and actual conditions may differ from those assumed.
In addition, we have used and relied upon certain information and assumptions
provided to us by others including Idaho Power Company (“IPC”). Whilc we believe
the sources to be reliable, we have not independently verified the information and
offer no assurances with respect thereto. To the extent that actual future conditions
differ from those assumed herein or provided to us by others, the actual results will
vary from those forecast. The principal considerations and assumptions made by us in
preparing the preliminary projected power plant costs over the study period beginning
on January 1, 2013 are summarized below.

A.1 Global Assumptions

1. The study period for the analysis is the 20-year period from January 1,
2013 to December 31, 2032 (“Study Period™).

2. Annual inflation rate of 3.0 percent over the Study Period.

Present value power cost were discounted to the year 2013 at an annual
discount factor of 6.77 percent which is equivalent to IPC’s weighted
average cost of capital

4. We have assumed that the IPC generation units will operate and be
available over the Study Period as projected by IPC.

5. SO2 emissions allowances were assumed at a cost of $0.50 per ton in 2012,
escalating annually at 2.5%.

A.2 Generation Unit Assumptions

1. IPC provided the projected annual energy generation dispatch (MWh) for
each of the six North Valmy and Jim Bridger generation units, which was
modified by IPC for each sensitivity case (High and Low Gas and High and
Low Carbon Costs). The generation dispatch was not modified for the
scenarios assuming (i) environmental upgrades, (iii) fuel switching or (iii)
unit retirement/replacement.

2, Each generation unit was considered independently, without consideration
of the IPC system impacts or interactions.
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Appendix A
3. Table A-1 below provides assumptions for each unit including size, heat
rate, SO; emissions rate and start costs.
Table A-1
Generating Unit Assumptions
Unit Size (MW) | Average Heat Rate | SO2 Emission Rate | Start Cost ($)
(mmBtu/kWh) (IbsimmBtu)
North Valmy Unit 1 122 - 0.0015 12,610
North Valmy Unit 2 137 - 0.1541 12,610
Jim Bridger Unit 1 175 T 0.15 15,760
Jim Bridger Unit 2 175 . 0.2705 15,760
Jim Bridger Unit 3 175 . o 0.2903 15,760
Jim Bridger Unit 4 175 = 0001 15,760

For each scenario and for each sensitivity, SAIC used the annual
generation forecast for each unit provided by IPC. Table A26 provides the
annual generation forecast for each unit and each sensitivity. Note: The
fuel switching scenarios included a 6 month outage in the year that the fuel
switching occurred; for those scenarios, the generation forecast was
decreased by 50% for those units in the given year.

Projected fixed costs for the North Valmy and Jim Bridger units were
provided by IPC and assume the following:

a. Base fixed O&M and capital improvements costs, inclusive of
AFUDC, for each of the units was based on each unit’s current
configuration.

b. Incremental environmental upgrade O&M and capital costs, inclusive
of AFUDC, for each of the units were expenses in the year of
installation.

c. Projected costs included in the analysis reflected IPC’s share of the
total costs, and do not reflect the total costs projected for each unit.
IPC is responsible for 33 percent of Jim Bridger costs, and 50 percent
of North Valmy costs.

d. Tables A3 through A22 provide the assumed Fixed O&M, Variable
O&M, and Capital Cost projections for all scenarios.

The Retirement and Replacement scenarios assume the given unit would be
retired on December 31 of the indicated retirement year, and replaced with
a natural gas fired combined cycle combustion turbine unit. For the
purposes of this analysis, the assumption is that the new CCCT would be
sited in a region with access to the Sumas hub natural gas pricing, with
additional gas transportation charges and capacity to a generic Idaho City
gate. Additionally, the assumption is that the unit would be sized to
exactly replace the megawatts (“MW?”) for the given unit. The replacement
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Idaho Power Company Principle Considerations and Assumptions

CCCT units have an assumed heat rate of 6,990 BtwkWh, an assumed
2,616 mmBtu start fuel requirement, and an assumed SO, emission rate of
.001 IBs/mmBtu. Replacement unit capital costs, inclusive of AFUDC,
were amortized at an annual rate of 6.77 percent over the remaining years
of the Study Period beginning one year prior to the assumed replacement.
Table A1 below provides the retirement years for each unit of the study,
and their replacement units’ size and total capital costs. Annual O&M and
capital costs are provided in the Retire and Replace scenario tables for each
unit in Tables A-3 through A-22,

Table A-2
Replacement Unit Capital Costs and Size
Unit Retirement Date | Replacement Capital Cost | Size (MW)
(Nominal $/kW)
North Valmy Unit 1 2015 1,461 122
North Vaimy Unit 1 2018 1,596 122
North Vaimy Unit 2 2018 1,596 137
Jim Bridger Unit 1 2022 1,796 175
Jim Bridger Unit 2 2021 1,744 175
Jim Bridger Unit 3 2015 1,461 175
Jim Bridger Unit 4 2016 1,504 175
7. No transmission costs and losses were assumed.

A.3 Fuel Assumptions

We have assumed projected coal and natural gas costs in $/MMBTu and over the
Study Period based on information provided by IPC. Table A-23 provides projected
coal prices by unit, and Table A-24 provides projected natural gas prices.

A.4 Carbon Compliance Cost Assumptions

The base carbon compliance cost assumption was provided by IPC staff and represents
IPC’s view of likely carbon legislation. The assumption is that there would be a
projected carbon compliance cost, expressed in terms of $/MWh, applied to the coal
fired generation. Table A-25 provides projected carbon compliance costs in $/MWh
for both coal fired generation and gas fired generation.
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Appendix A

The projections of electric power and energy requirements are based on the
assumptions that the State of Idaho will continue to experience economic conditions
comparable to those of recent years and that no significant changes will occur in the
electric utility industry through the year 2032. Due to uncertainties caused by variable
factors, such as changes in costs, technology, legislation and regulation, the
considerations and assumptions set forth herein could be affected. For instance, the
considerations and assumptions could be affected by regulatory, technological and fuel
cost changes leading to significant changes in the costs of electric power and energy.
In part because of evolving changes affecting the electric utility industry, potential
adverse developments in these, and potentially other, areas cannot be predicted or
determined at this time.
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CERTIFICATE OF SERVICE

| HEREBY CERTIFY that on this 27" day of September 2013 | served a true and
correct copy of the within and foregoing Redacted Exhibit 5A, upon the following named

parties by the method indicated below, and addressed to the following:

Commission Staff

Kristine A. Sasser

Deputy Attorney General

Idaho Public Utilities Commission
472 West Washington (83702)
P.O. Box 83720

Boise, Idaho 83720-0074

Industrial Customers of Idaho Power
Peter J. Richardson

Gregory M. Adams

RICHARDSON ADAMS, PLLC

515 North 27" Street (83702)

P.O. Box 7218

Boise, Idaho 83707

Dr. Don Reading
6070 Hill Road
Boise, Idaho 83703

Idaho Conservation League
Benjamin J. Otto

Idaho Conservation League
710 North Sixth Street

Boise, Idaho 83702

Snake River Alliance

Dean J. Miller

McDEVITT & MILLER LLP

420 West Bannock Street (83702)
P.O. Box 2564

Boise, Idaho 83701

CERTIFICATE OF SERVICE

_____Hand Delivered

___U.s. Mall

_____Overnight Mail

____FAX

_X Email kris.sasser@puc.idaho.gov

__Hand Delivered

__U.S. Mall

_____Overnight Mail

____FAX

_X Email peter@richardsonadams.com

greg@richardsonadams.com

_____Hand Delivered

____U.s. Mall

__Overnight Mail

__FAX

_ X Email dreading@mindspring.com

Hand Delivered

U.S. Mail

Overnight Mail

FAX

_ X Email botto@idahoconservation.org

_____Hand Delivered

__U.Ss. Mall

__Overnight Mail

____FAX

_X Email joe@mcdevitt-miller.com




Ken Miller, Clean Energy Program Director ___ Hand Delivered
Snake River Alliance ____U.S. Mall
P.O. Box 1731 _____Overnight Mail
Boise, Idaho 83701 __FAX
_ X _Email kmiller@snakeriveralliance.org

SZ s

Elizabeth Paynter, Legal Assistant

CERTIFICATE OF SERVICE



