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I. INTRODUCTION

PLEASE STATE YOUR NAME AND TITLE.

My name is Christopher J. Shaw. I am the Manager, Regulatory Policy, for
Northern States Power Company-Minnesota (NSP or Xcel Energy or the
Company). The Company provides electric setrvice to customerts in Minnesota,
North Dakota, and South Dakota (collectively the NSPM States). The
Company’s affiliate, Northern States Power, a Wisconsin corporation (NSPW),
provides electric service to customers in Wisconsin and Michigan. The
Company and NSPW, together under the Interchange Agreement, own and

operate the five-state integrated NSP System.

PLEASE DESCRIBE YOUR QUALIFICATIONS AND EXPERIENCE.
I began working at Xcel Energy in November 2015 as Principle Rate Analyst.
Currently, I am a Regulatory Policy Manager in the NSPM Operating Company.

Prior to joining Xcel Energy, I worked for the Minnesota Department of
Commerce and the Minnesota Attorney General’s Office. My statement of

qualifications is provided as Exhibit___ (CJS-1), Schedule 1.

WHAT ARE YOUR CURRENT RESPONSIBILITIES?

In my cutrent role, I work with the Resource Planning team on the development
of resource plans and acquisitions for the five-state integrated Upper Midwest
Northern States Power Company system (INSP System), which provides electric
service to customers in North Dakota, South Dakota, Minnesota, Wisconsin,
and Michigan. This includes assisting the Company in making reasonable and

prudent acquisition decisions for electric generation tesources.

1 Case No. PU-20-
Shaw Direct



O 00 N N Ul iAW

[\ N N [\.).[\) N N —_ —_ —_ ol — —_ —_ — —_ NN
SN U A LN R, O VW NN U R LN (e}

'S

PUBLIC DOCUMENT
NOT-PUBLIC AND TRADE SECRET DATA EXCISED

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?
The purpose of my testimony is to support the prudence of the following
resource additions, project cancellations, and retitement decisions that have
been made by the Company since the Company’s last North Dakota rate case:
® Retirement of Sherburne County Generating Station Units 1 and 2
(Sherco 1 and 2) in 2026 and 2023, respectively;
e Power Purchase Agreement for Mankato Energy Center Unit 2 (MEC II
PPA);
® Cancelation of the Prairie Island Extended Power Uprate (EPU);
e Addition of 187 MW of Solar Projects (187 MW Solar Portfolio); and,
® Addition of Jeffers Wind and Community Wind Notth Projects.

WHAT IS THE STANDARD FOR A RESOURCE SELECTION OR OTHER COST TO BE
DEEMED “PRUDENT” IN NORTH DAKOTA?

My understanding is that North Dakota law only allows recovery in rates of
money that is “honestly and prudently invested” by the utility. Under general
utility ratemaking principles, a resource addition or other investment is prudent
if the utility’s action was reasonable when considering all relevant circumstances
at the time the decision was made. This includes quantitative factors in the form
of costs to customers as well as qualitative factors such as regulatory risk and

reliability considerations.

WHAT DOES THE COMPANY REQUEST THAT THE COMMISSION DECIDE WITH
RESPECT TO SHERCO 1 AND 2 IN THIS CASE?
The Company requests that the Commission find the Company’s retitement

dates for Sherco 1 and 2 prudent and allow the Company to adjust the remaining

2 Case No. PU-20-
Shaw Direct
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lives of the plant for depreciation purposes as further desctibed by Company

Witness Mr. Mark Moeller.

WHAT DOES THE COMPANY REQUEST THAT THE COMMISSION DECIDE WITH
RESPECT TO THE MEC II PPA IN THIS CASE?
The Company requests that the Commission find the MEC II PPA prudent and

allow recovery of the capacity costs of the contract in base rates.

WHAT DOES THE COMPANY REQUEST THAT THE COMMISSION DECIDE WITH
RESPECT TO THE PRAIRIE ISLAND EPU IN THIS CASE?

The Company requests that the Commission find that the Company’s

- cancellation of the Prairie Island EPU project was prudent and allow recovery

of the abandoned costs of the project.

WHAT DOES THE COMPANY REQUEST THAT THE COMMISSION DECIDE WITH
RESPECT TO THE 187 MW SOLAR PORTFOLIO IN THIS CASE?

The Company requests that the Commission deem the Company’s decision to
enter into the PPAs for the 187 MW Solar Portfolio prudent and allow

prospective recovery of the contract costs in the FCR.

WHAT DOES THE COMPANY REQUEST THAT THE COMMISSION DECIDE WITH
RESPECT TO JEFFERS WIND AND COMMUNITY WIND NORTH IN THIS CASE?

The Company requests that the Commission find the Company’s decision to
acquire the Community Wind North and Jeffers Wind facilities to be prudent
and allow the costs of the purchase of these repoweted facilities to be recovered

in base rates.

3 Case No. PU-20-
Shaw Direct
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Q. HOW IS THE REMAINDER OF YOUR TESTIMONY ORGANIZED?

A. My Testimony is organized as follows:

(S

Section II presents a summary of the types of economic analysis
discussed throughout my testimony;

Section IIT presents the Company’s decision to retite Sherco 1 & 2 eatlier
than anticipated, and the prudence of that decision;

Section IV provides the historical background and prudence of the
Company’s addition of the MEC II PPA;

Section V describes the Company’s decision to undertake and
subsequently cancel the Prairie Island EPU and the prudence of those
decisions;

Section VI describes the Company’s addition of the 187 MW Solar
Portfolio and the prudence of that investment;

Section VII describes the Company’s acquisition of the Jeffers Wind and
Community Wind Nozrth projects and the prudence of these investments;
and,
Section VIII sets forth my conclusions and recommendations regarding
the prudence of these various resource additions, retirements, and

project cancellations.

II. SUMMARY OF TYPES OF ECONOMIC ANALYSIS

WHAT TYPES OF ECONOMIC ANALYSIS ARE DISCUSSED IN YOUR TESTIMONY?
The Company uses three different types of economic analyses to evaluate the
present value of revenue requirements (PVRR) impacts of resource additions

and retitements, all of which are discussed at vatious points in my testimony:

4 Case No. PU-20-
Shaw Direct
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(1) a pro forma modeling approach, (2) an analysis using the Strategist resource
planning model (Strategist), and (3) an analysis using the EnCompass resource

planning model (EnCompass).

WHAT IS A PRO FORMA MODELING ANALYSIS?

A pro forma analysis is a simple way to isolate the anticipated costs or benefits
of making changes to a specific resource without engaging in full system
production cost and expansion plan modeling. This approach uses project cost
and production information, along with the Company’s financial assumptions,
to evaluate the present value and annual cost implications of a proposed
acquisition. In general, the pro forma model provides us a simpler view of the
economic costs or benefits of a project, based on revenue requirements, than
Strategist or EnCompass. We often use this modeling internally, as an initial
indication of whether a project likely results in customer benefits, prior to or
alongside conducting Strategist or EnCompass modeling. We also occasionally
use a pro forma analysis to evaluate resource acquisitions when the analysis is
mote binary, as we did with the Mower County Wind Facility (Case No. PU-
19-310).

WHAT IS THE STRATEGIST RESOURCE PLANNING MODEL?

Strategist is a modeling program that the Company has used for years to
simulate the operation of the NSP System and estimate the total cost of energy
over the life of a project on a present value basis. Strategist can be used to test
results under a range of input assumptions, also known as sensitivities. Until
recently, the Company used this tool, which is still industry standard, for the
majority of its resource planning efforts. Compared to the pro forma analysis,

Strategist helps us evaluate proposed acquisitions in the broader context of the

5 Case No. PU-20-
Shaw Direct
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integrated NSP System and our most recent Integrated Resource Plan’s
Preferred Plan by fully evaluating the impacts of an action relative to our entire

resource portfolio.

WHAT IS THE ENCOMPASS MODELING TOOL?

Like Strategist, Encompass is a capacity expansion tool that allows the
Company to optimize resource expansion plans based on a set of assumptions.
One of the primary differences in the models is that Encompass evaluates
resource needs and cost on a chronological houtly basis, which better accounts
for hourly variations on our system. A full desctiption of the EnCompass
modeling tool is included in Schedule 2 to my Testimony. The Company has
largely shifted to using the EnCompass tool rather than Strategist to perform

capacity-expansion modeling.

WHY DID THE COMPANY MOVE TO USING THE ENCOMPASS MODELING TOOL?
We shifted to using the EnCompass modeling tool for our most recent
Integrated Resource Plan Supplement (filed on June 30, 2020 in Case No. PU-
19-220) because EnCompass provides a more granular look at the costs and
savings of certain actions than Strategist and allows us to captute vatiations in
loads and resources on our system on a chronological houtly basis. As we add
mote variable resources to our system, it becomes inctreasingly important to

ensure that we appropriately consider tesoutce needs on an houtly basis.

6 Case No. PU-20-
Shaw Direct
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III. SHERCO

WHAT IS THE PURPOSE OF THIS SECTION OF YOUR TESTIMONY?
In this section, I explain the basis for the Company’s request that the
Commission find the retirement dates for Sherco 1 and 2 prudent and allow the

Company to adjust its depreciation rates accordingly.

A.  Summary of Decision to Retire Sherco 1 and 2

PLEASE PROVIDE A BRIEF OVERVIEW OF THE SHERBURNE COUNTY
GENERATING FACILITY.

The Sherburne County Generating Station (Sherco) in Becker, Minnesota is the
Company’s largest power plant in the Midwest, with its three coal-fired units
capable of providing a total of approximately 2,200 MW of electricity. Sherco
1 and 2, which were placed in service in 1976 and 1977, respectively, have a
production capability of approximately 650 MW each for total capacity of 1,300
MW. Unit 3, which was placed in service in 1987 and is co-owned by the
Company and the Southern Minnesota Municipal Power Agency, is not at issue

in this rate case.

WHAT 1S THE COMPANY REQUESTING WITH RESPECT TO SHERCO 1 AND 2 IN
THIS RATE CASE?

The Company is asking the Commission to adjust the depteciation expense of
Sherco 1 and 2 to match the Company’s announced retitement dates for these
units of 2026 and 2023, respectively. As I discuss further below, Company
management made the decision to retire Sherco 1 and 2 in late 2015 based on a
number of factors, and it is consistent with the approved remaining lives of the

units in South Dakota (Shetco 1 and 2 remaining lives through 2022) and

7 Case No. PU-20-
Shaw Direct



O o0 N S Ul A WLWND

N DD DN NN NN N = Rk | e e e
~N & 1AW R, O VW 00N RN LN R, O

PUBLIC DOCUMENT
NOT-PUBLIC AND TRADE SECRET DATA EXCISED
Minnesota (Sherco 1 remaining life through 2026 and Shetco 2 remaining life
through 2023). Consequently, the Company requires a similar adjustment to

the remaining lives of these units in North Dakota.

WHAT ARE THE CURRENT REMAINING LIVES OF SHERCO 1 AND 2 IN NORTH
DAKOTA?

In North Dakota, the remaining lives for Sherco 1 and 2 were approved through
2034 as part of the Settlement Agreement in the Company’s 2007 rate case (Case
No. PU-07-776), approved by the Commission on December 31, 2008. This
remaining life determination was based on a study completed by Advocacy Staff
at the time that determined the average life span of all steam generating plants
that had retired between 1900 and 2006 was 59 yeats. This remaining life
analysis has not been changed since, causing a mismatch in the book life of

Sherco 1 and 2 in North Dakota as compared to other NSPM jurisdictions.

HAS THE COMPANY PERFORMED ANY FINANCIAL AND RESOURCE PLANNING
ANALYSES REGARDING THE LIFE OF SHERCO 1 AND 2 SINCE 20087

Yes. Since the settlement of the Company’s 2007 rate case, we have repeatedly
examined how best to manage the lifecycle of Sherco 1 and 2, beginning in our
2010 resource planning cycle with the Lifecycle Management Study for Sherco
Units 1 and 2 (Sherco LCM Study). The Sherco LCM Study found no
significant cost advantage between retrofitting Sherco 1 and 2 with pollution
controls and retiring the units in 2019 and 2020, assuming a $21.50/ton price
on carbon. The LCM Study noted that the cost and timing of environmental
regulation and natural gas prices were key drivers of the results, so the Company
decided at the time the most prudent course of action was to maintain the plants

in operation while awaiting more clarity on potential regulation.

8 Case No. PU-20-
Shaw Direct
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During our 2015 resource planning cycle, the Company continued our study of
the lifecycle for Sherco 1 and 2, and ultimately we made the decision to retire
the Units in 2023 and 2026, based on ongoing regulatory risks to the facility
identified in the Sherco LCM Study and discussions with stakeholders and
customers. At the time, the first federal regulations on carbon emissions from
existing power plants had just been proposed, and the possibility of other
environmental controls remained. Our analyses indicated that the eatly
retirement plan produced virtually no additional costs compared to our 2010
Resource Plan baseline, but would generate $300 million in additional costs
compared with our initially proposed 2015 Resource Plan. However, given the
ongoing and increasing regulatory risks to the facility—which included the
potential to install Selective Catalytic Reverters (SCRs) at a capital cost of $250
million per unit in 2015 dollars)—Company leadership made the decision to
retire the Units and transition our generation fleet to flexible natural gas

resources paired with significant investments in renewable genetration.

We have continued to monitor this decision through additional analyses since
2015, many of which were conducted at the request of the Commission. These
analyses have reinforced the prudence of the Company’s decision to retire
Sherco 1 and 2, as the economics of the decision have continued to improve
over time, with gas and renewable prices remaining petsistently low. In our
most recent analysis, the Company found that retitement of Sherco 1 and 2 in
2026 and 2023, respectively, no longer caused incremental costs, and instead
produced $13 million PVRR savings for customers compared to maintaining

the plants in operation through 2034.

9 Case No. PU-20-
Shaw Direct
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WHAT HAS BEEN THE GENERAL TREND OF THE COMPANY’S ANALYSES OF ITS
PLAN TO RETIRE SHERCO 1 AND 2?

The Sherco LCM study noted the potential for future environmental regulation
to bring prohibitive costs and also the impact of gas prices on the economics
of Sherco 1 and 2. By 2015, the Company’s qualitative analysis of potential risks
associated with maintaining the plants pointed cleatly towards retirement within
the planning period. Although the plan generated additional costs when
compared to the Company’s originally proposed 2015 resoutrce plan, the
Company concluded that the retitement plan appropriately balanced the risks
and uncertainty while taking advantage of low-cost renewables to transition our
fleet and position ourselves for the future. Since 2015, the cost to customers
has steadily fallen to the point where we are now projecting savings, due to a

continued fall in renewable energy costs and steadily low natural gas prices.

WAS THE COMPANY’S DECISION TO RETIRE SHERCO 1 AND 2 PRUDENT AT THE
TIME THE DECISION WAS MADE?

Yes. The Company made the decision to retite these resources based on the
regulatory risks identified in the Sherco LCM Study and proposed federal
carbon regulations. Further, at the time of the Company’s decision to accelerate
the retirement of these units, many of the Company’s constituent communities
and large and small customers were advocating a transition of the Company’s
fleet as quickly as possible. Given that the economic analysis at the time showed
the retitement plan would produce minimal additional cost compared to the
2010 Resource Plan and that transitioning our fleet in this way provided
significant regulatory hedge value, the Company made the prudent decision to

stop investing in these nearly 40-year old facilities. The prudence of this decision

10 Case No. PU-20-
Shaw Direct
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has been further borne out by subsequent analyses that the Company has

performed.

B.  Sherco LCM Study

LET’S DISCUSS THE STUDIES YOU REFERENCED IN MORE DETAIL. WHY DID THE
COMPANY FIRST ANALYZE THE LIFECYCLE MANAGEMENT NEEDS OF SHERCO 1
AND 2?

During our 2010 resource planning cycle (Case No. PU-10-580), the Company
determined that a comprehensive study that would examine the costs of
continuing Sherco 1 and 2 operations and evaluate retrofit and retirement
scenarios was necessary in light of the potential need to make substantial
investments in pollution control equipment. At the time, envitonmental
regulations regarding criteria pollutants were pointing to the potential need to
invest in SCR technologies for the plants. Additionally, there was a reasonably
high likelihood that carbon dioxide regulation was going to be enacted, which
also affected the prudence of continuing to invest in the Units for a matetially
longer life. To perform the study, the Company completed extensive modeling,
reviewed the status of current and potential environmental regulations, and
engaged stakeholders to obtain inputs on the various options. This work
resulted in the July 1, 2013, Sherco LCM Study, which is provided as Schedule

3 to my Testimony.

WHAT WERE THE RESULTS OF THE SHERCO LCM STUDY?

The results indicated that low natural gas prices and a potential cost of carbon
through regulation could materially affect the prudence of continuing to operate
Sherco 1 and 2 with newly installed pollution controls versus retiring the units.

Figure 1 below shows the results of the analysis, with a baseline assumption of

11 Case No. PU-20-
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$21.50/ton cost of carbon dioxide. A zero cost of catbon dioxide sensitivity

was also run and is identified in Figure 1 below.

Figure 1:
PVRR of Retirement of Sherco 1 and 2 in 2019 and 2020

Low Gas Prices — ‘
CO2 $34
High Coal Prices —
Sherco Cost +25% -
SCR Cost +25%
Low Load ‘

Base Assumptions I‘

Retirement Is Markets Off -
Lower Cost Load - Fall 2011 I‘ SCRs Are Lower !
High Load I‘ Cost

l 1002 §342025

F Low Coal Prices
| B CCA&CT Costs+25% ;
1 B CO2 521.50 2025 l
| — CO2 59

— CO2 $9 2025 |
| — CO2 S0

s [-Tich Gas Prices

| (53,000 (52,000) ($1,000) S0 $1,000 $2,000 $3,000
‘ PVRR $millions

WHAT DOES FIGURE 1 DEMONSTRATE?

Figure 1 shows that there was little cost difference between retrofitting Sherco
1 and 2 with SCRs and retiring the units in 2019 and 2020 under the base
assumptions. This meant that there was no significant cost advantage for either
the early retirement or retrofit strategies when we assumed carbon would be
priced at $21.50/ton. Figute 1 also illustrates which input assumption
sensitivities favored which strategy and how much they change the PVRR
results. Low natural gas prices, higher CO; prices, higher coal prices, or higher
costs at Sherco favored retirement. Assumption sensitivities that favored the
installation of SCRs and continued operation included higher natural gas prices,

lower CO; costs ot later implementation of CO; costs, low coal prices, or higher

12 Case No. PU-20-
Shaw Direct
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construction cost for new natural gas plants. The load sensitivities had little

effect.

WHAT CONCLUSIONS DID THE COMPANY DRAW FROM THE SHERCO LCM
STUDY?

The Company concluded from the Sherco LCM Study that the most prudent
course of action was to continue to operate Shetco 1 and 2 and await greater
clarity and certainty around the development of environmental regulation and
the resulting timing and costs. The study noted that the cost and timing of
carbon regulation was a key driver of the results, but it was unknown at the time
what if any regulation was forthcoming. The modelling also indicated that gas
prices could also be a key driver of the results as lower gas prices would make
the coal fired plant less economic. Additionally, the study noted considerable
uncertainty around the need to further reduce NOx emissions, noting that SCRs
would only be required if Minnesota fell into nonattainment of the ozone or

particulate matter NAAQS.

C. 2015 Resource Planning Cycle

D1D THE COMPANY PERFORM FURTHER ANALYSIS REGARDING THE LIFECYCLE
OF SHERCO 1 AND 2?

Yes. Using the Sherco LCM Study as a starting point, the Company further
analyzed potential lifecycle management options for Shetrco 1 and 2 in its 2015
resource planning cycle (Case No. PU-15-019). This analysis was included with
the Company’s 2016-2030 Upper Midwest Resoutce Plan (2015 Resoutce Plan),
filed with the Commission in eatly January 2015.

13 Case No. PU-20-
Shaw Direct
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WHAT DID THE COMPANY PROPOSE WITH RESPECT TO SHERCO IN THE 2015
RESOURCE PLAN?

The Company’s original proposal (made in its January 5, 2015 filing in Case No.
PU-15-019) in its 2015 Resource Plan called for operating Sherco 1 and 2 at
reduced levels through 2030, while replacing the capacity and energy with a mix
of new renewable and natural gas peaking resoutces (the Preferred Plan). The
Preferred Plan noted that further NOx reductions could be required during the
planning period, but that this was dependent on pending litigation and future
regulations. Thus, at the time, the Company concluded it could maintain
operation of Sherco 1 and 2 without significant investment in SCRs, recognizing
that this could change during the planning petiod. In the event future
regulations or litigation required additional emission reductions, the Company
stated that it would evaluate whether SCR installation, unit retirement, or

another action would be in customers’ best interest.

DID THE COMPANY’S PLANS WITH REGARD TO SHERCO 1 AND 2 CHANGE AFTER
THE 2015 RESOURCE PLAN WAS ORIGINALLY FILED?

Yes. During the course of the 2015 resource planning cycle, the Company
refined its Preferred Plan. In an October 2, 2015 filing in Case No. PU-15-019,
the Company proposed to retite Sherco 2 in 2023 and Sherco 1 in 2026, and to
advance the addition of substantial renewable generation during the planning
petiod, including 1,800 MW of wind, 1,400 MW of large solar generation, and
700 MW of small solar generation. The October 2, 2015 filing is attached as

Schedule 4 to my Testimony.

14 Case No. PU-20-
Shaw Direct
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WHY DID THE COMPANY CHANGE ITS PLANS WITH REGARD TO SHERCO 1 AND
2?

Between the time of the initial development of the 2015 Resource Plan in
January 2015 and the Company’s update in October 2015, the Company
engaged in extensive discussions with stakeholders and customers, and the U.S.
EPA proposed the Clean Power Plan (CPP). While the full impact of the CPP
was not known at the time, the proposed rule demonstrated how the potential
for environmental regulations would continue to place pressure and cost risk
on the operations of Sherco 1 and 2. Based on this regulatory risk and
stakeholder input on the 2015 Resource Plan, the Company concluded that
there were benefits to maximizing the availability of the Production Tax Credit
through increasing purchases of renewable energy and replacing baseload
generation during the 2016 - 2030 planning petiod. The Company also noted
that an increasing number of its customers in its five-state service territory
wanted cleaner energy, including large employets and cities seeking to meet

sustainability goals.

Given these building pressures from regulators, stakeholders, and customers,
Company leadership concluded that committing significant amounts of capital
to Sherco 1 and 2 did not represent a prudent investment given a longer term

view of the Company’s energy future.

WHAT ANALYSIS WAS PERFORMED TO SUPPORT THE OCTOBER 2015 REVISION
TO THE 2015 RESOURCE PLAN?

The Company used the Strategist resource planning model to compare the
Company’s new plan to retire Sherco 1 and 2 eatly (2015 Updated Plan) with

various scenarios that would continue operation of these units through the end

15 Case No. PU-20-
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of the planning period in 2030. This analysis was presented in a January 29,2016

Supplement to the 2015 Resource Plan (2015 Resource Plan Supplement) filed

m Case No. PU-15-019. The public version of this analysis is attached as

Schedule 5 to my Testimon)"-.1 The results of this analysis are presented in Table

1 below.
Table 1
2015 Resource Plan Supplement Analysis
2030 2030 2030

PVSC PVRR Coal Gas Percent | Total Expansion CPP

Results Results Gen vs. Burn CO; Plan Renewable | Compliant

($M) ($M) Ref Case | (Bcf) | Reduction | Additions (MW) ?

015 Upda

oo Updated | 551205 | $45,606 | -59% | 83 58% 3,200 Yes
2015 Updated
Plan, $51,280 | $45,582 -59% 84 57% 3,200 Yes
All Generics
Original
Preferred $51,458 | $45302 | -16% | 32 42% 3,200 Uiticastil
Plan
Reference $52,422 | $45,605 . 58 23% 400 No
Case
N e
Pl‘;n‘th Dakota | 660620 | $45475 | +3% | 68 19% 0 No

Q. WHAT DOES TABLE 1 SHOW?

A. Table 1 shows that on a Present Value of Societal Costs (PVSC) basis (ie.,

mcluding the cost of carbon), the 2015 Updated Plan provided considerable

savings as well a 58 percent reduction in CO; emissions from 2005 levels by

2030. On a PVRR basis, the 2015 Updated Plan was about the same cost as the

! The Company is providing the public (non-trade secret) version of this document for administrative ease.
If the Commission requires the trade secret version, we will be happy to provide it in response to a discovery

request.

16
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Reference Case ($45,606 million versus $45,605 million), which would continue
the operation of Sherco 1 and 2 through the planning petiod. Relative to the
Preferred Plan that was proposed eatlier in the initial 2015 Resoutce Plan, which
assumed Sherco 1 and 2 would continue opetation through 2030, the 2015
Updated Plan would generate approximately $300 million in additional costs to
customers (system-wide) on a PVRR basis. The North Dakota plan produced
some minor PVRR savings relative to the 2015 Updated Plan, but was mote

costly on a PVSC basis.

WHAT IS THE “REFERENCE CASE” IN TABLE 1?

The Reference Case referred to in Table 1 represents a continuation of our 2010
Resource Plan, with expansions as necessary to meet minimum system needs,
including continued operation of Sherco 1 and 2 through the end of the 2016 —
2030 planning period. We utilize the Reference Case as a baseline for our
resource planning efforts as it represents a “business as usual” case against

which to measure different scenarios.

WHAT ACCOUNTS FOR THE COSTS AND SAVINGS OF THE DIFFERENT SCENARIOS
IN TABLE 1?

The primary reason that the 2015 Updated Plan produces essentially no
additional costs relative to the Reference Case is that the decision to retire
Sherco 1 and 2 in the 2015 Updated Plan was paited with a large increase in
very low-cost wind on the Company’s system. The 2015 Updated Plan
proposed to add 1,800 MW of wind, 1,400 MW of latge solat, and 700 MW of
small solar to the system by 2030, in contrast with the Reference Case, which

proposed 400 MW of wind and 687 MW of total solar additions.
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The ptrimary reason that the 2015 Updated Plan produces approximately $300
million in additional costs relative to the original Preferred Plan is because in
the 2015 Updated Plan investments in solar resoutces are moved earlier in the
planning period to capitalize on favorable market pricing associated with the
extension of the federal Investment Tax Credit (ITC). Additionally, the 2015
Updated Plan adds a combined cycle plant (CC) at the Sherco site to mitigate
the capacity loss of retiring Sherco 1 and 2 and other plants in the mid-2020s
petiod, thereby increasing the costs of that Plan relative to the original Preferred

Plan.

WHAT IS THE PVSC CALCULATION IN TABLE 1?

The Present Value of Societal Costs (PVSC) is the cost of a patticular resource
addition or plan when externality values ate added. The calculation of PVSC is
required by Minnesota regulation, and is calculated using the MPUC’s regulatory
cost of carbon dioxide and externality values for critetia pollutants. By contrast,
the PVRR-based analysis excludes carbon costs and all externality values over

the modeling period.

HOw SHOULD THE COMMISSION TAKE INTO CONSIDERATION THE ANALYSIS
PERFORMED ON A PVSC BASIS?

North Dakota law prohibits the consideration of proxy externality costs in the
selection of resource additions absent a federal obligation to addtess particular
pollutants. While no federal carbon regulation was in place at the time of the
2015 Resource Plan Supplement, PVSC calculations do provide a reasonable
estimate of the impacts of posential future regulation. So while PVSC

calculations cannot be used in North Dakota to justify the Company’s action,
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they do provide a qualitative window into the decision making of our Company

leadership at the time.

IS THERE COMMISSION PRECEDENT FOR USING ENVIRONMENTAL EXTERNALITY
VALUATIONS IN PRUDENCE DECISIONS IN NORTH DAKOTA?

Yes. In Case Nos. PU-06-481 and PU-06-482, the Commission upheld Otter
Tail Power and Montana-Dakota Utilities” consideration of the possibility of
future carbon dioxide regulation in determining the prudence of their addition
of the Big Stone II coal plant. In its August 27, 2008 Order in that case, the
Commission found that “[w]hile the Commission is prohibited from
considering quantitative environmental externality values, the Commission can

consider the possibility of carbon regulation in a qualitative manner.”

Therefore, while the Company cannot utilize PVSC calculations on a guantitative
basis in North Dakota to justify the prudence of a decision to add or retire a
resource, the Company and the Commission can consider these calculations in

a qualitative manner as a general indication of the risk of future carbon regulation.

THE CLEAN POWER PLAN HAS SINCE BEEN REPEALED. DOES THIS CHANGE THE
COMPANY’S DECISION?

No. While it is true that there is cutrently no federal carbon price ot cap in
place due to the final repeal of the Clean Power Plan in 2019, this economic risk
can be reintroduced with a new presidential administration, congressional
majotity, ot via litigation. As indicated by the fact that our Resource Plans cover
15-year periods, utilities must plan resoutces on longer than 4-year time
horizons. This is particularly true with regard to large baseload resources like

Sherco.
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WHAT CONCLUSIONS DID THE COMPANY DRAW FROM ITS ANALYSIS IN THE 2015
RESOURCE PLAN SUPPLEMENT?

Due to advantageous market prices, we wete able to offset the costs of retiting
Sherco 1 and 2 by installing 1,800 MW of low-cost wind eatlier in the plan,
which mitigates the initial system costs of the accelerated Sherco retirements.
On a PVSC basis, this was the least cost option, reflecting the regulatory hedge
value of closing the Sherco units, and it was only modestly more expensive than
the Reference Case (i.e., business as usual) on a PVRR basis. In light of this, the
Company’s decision to retire Sherco 1 and 2 was prudent at the time it was

presented in the 2015 Resource Plan Supplement.

CAN RETIRING SHERCO 1 AND 2 BE DONE WHILE MAINTAINING SYSTEM
RELIABILITY?

Yes. There are some risks associated with these retitements, but they are
manageable. Sherco 1 and 2 represent over 30 percent of the Company’s
baseload generating capacity. As the Company makes the transition away from
large coal-fired baseload resources, maintaining the reliability of the system is
critical. The Company’s operational analyses at the time of the 2015 Resource
Plan Supplement demonstrated that the most cost-effective way to mitigate the
reliability risks associated with retiring Shetco 1 and 2 would be to build a CC
at the existing Sherco site. Locating the new CC at the existing Sherco site would
allow it to utilize the existing infrastructure, interconnection rights, water

allocations and treatment facilities, and local labot pool.
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DID THE MINNESOTA COMMISSION TAKE ANY ACTION ON THE 2015 RESOURCE
PLAN AS UPDATED BY THE COMPANY?

Yes. In a June 11, 2017 order, the MPUC approved the 2015 Updated Plan
which included the retirement of Sherco 1 and 2 in 2026 and 2023, respectively,
as well as the addition of 1,800 MW of wind, 2,100 MW of large and small solat,
and a CC at Sherco. The MPUC further determined that there would likely be
a need for approximately 750 MW of intermediate capacity coinciding with the

retitement of Sherco 1 in 2026.

IN WHAT PROCEEDING DID THE MINNESOTA COMMISSION APPROVE
REMAINING LIVES FOR SHERCO 1 AND 2 CONSISTENT WITH THE 2015 RESOURCE
PLAN?

The Company adjusted depreciation rates in Minnesota consistent with the
2015 Updated Plan in MPUC Docket No. E,G002/D-15-46 which reflected
retirement dates of 2026 for Sherco 1 and 2023 for Sherco 2.

DID THE NORTH DAKOTA COMMISSION TAKE ANY ACTION ON THE 2015
RESOURCE PLAN?

No. The Company files its Resource Plans in North Dakota for informational
purposes in accordance with the Settlement Agreement approved by the
Commission in Case No. PU-07-776. The Commission held an informal
hearing on the Company’s 2015 Resoutce Plan on February 11, 2015.
Following the Company’s filing of the 2015 Resource Plan Supplement
described above, Commission staff provided wtitten comments on the 2015
Updated Plan, dated June 3, 2016. Commission staff atgued that it was
premature to retire Sherco 1 and 2 in 2026 and 2023, respectively, because the

implementation of the Clean Power Plan was not certain, nor was the timing of
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SCR requirements. Staff further noted that as patt of a request for recovery of
stranded Sherco costs or replacement generation, the staff would likely argue
that the equipment is no longer used and useful and therefore any remaining

stranded investment is not recoverable from customers.

DI1D THE SOUTH DAKOTA COMMISSION TAKE ANY ACTION ON THE 2015
RESOURCE PLAN?
No. The Company is not required to file or seek approval for its Resource Plans

in South Dakota.

IN WHAT PROCEEDING DID THE SOUTH DAKOTA COMMISSION APPROVE
REMAINING LIVES FOR SHERCO 1 AND 2 THAT PLACE RETIREMENT OF BOTH OF
THESE UNITS IN 20237

The South Dakota Commission most recently approved a 2022 end of life for

Sherco 1 and 2 in Docket EL 14-058.

GIVEN THE THEN-EXISTING CIRCUMSTANCES, WAS THE COMPANY’S 2015
DECISION TO RETIRE SHERCO 1 AND 2 IN 2026 AND 2023 REASONABLE AT THE
TIME THE DECISION WAS MADE?

Yes. Given that the costs of the 2015 Updated Plan were essentially the same
as the Reference Case on a PVRR basis and generated considerable savings on
a PVSC basis, it was reasonable for the Company to move forward with a plan
that will reduce carbon emissions by neatly 60 petcent by 2030 and would
comply with the then-proposed Clean Power Plan. Additionally, through
technical workshops and informal discussions during the 2015 resource
planning cycle, the Company heard from various stakeholders and large and

small customers in Minnesota about the need to transition the Company’s
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generation fleet as quickly as possible. Given the environmental regulatory risks
and the input of many of our stakeholders, the Company’s 2015 Updated Plan
provided a cost-effective path to a cleaner energy fleet, while preserving the

reliable and safe service our customers expect.

D. Subsequent Analyses

HAs THE COMPANY PERFORMED ADDITIONAL MODELING SINCE 2015 THAT
SHEDS LIGHT ON THE DECISION TO RETIRE SHERCO 1 AND 2?

Yes. The Company continues to monitor and analyze out decision until we
actually shut down the plant. At the request of the Commission, the Company
has performed multiple additional analyses of our decision to retire Sherco 1
and 2, including:

(1) an analysis in 2017, as part of the Company’s Resoutce Treatment
Framework proceedings (Case No. PU-12-813), which found $323-577
million PVRR in additional costs over the base North Dakota scenatio
when isolating the costs of the Sherco retitements;

(2) aStrategist analysis in October 2019, in response to a Commission staff
inquiry regarding our 2019 Resource Plan (Case No. PU-19-220), which
found $17 million PVRR in additional costs relative to the same North
Dakota base scenatio; and

(3) an EnCompass analysis in August 2020, which found $13 million

PVRR in savings generated by the Company’s Sherco retirement plan.

Although, as discussed above, the Company’s decision to retite Sherco 1 and 2
eatly was prudent when made in 2015, these subsequent analyses reinforce that

decision.
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Q. WHAT HAVE THESE SUBSEQUENT ANALYSES DEMONSTRATED ABOUT THE
COMPANY’S DECISION TO RETIRE SHERCO 1 AND 2?
A.  The analyses that the Company has performed since 2015 have confirmed that
the Company’s decision to retire Sherco 1 and 2 in 2023 and 2026 was prudent
and will generate savings for our customers.
Q. PLEASE DESCRIBE THE ANALYSIS OF THE SHERCO RETIREMENTS THAT THE
COMPANY PERFORMED IN 2017.
A. In response to a staff inquity as part of the Company’s Resource Treatment
Framework proceedings (Case No. PU-12-813), the Company further analyzed
the costs and benefits of the 2015 Updated Plan as compared to the North
Dakota-approved retitement date of 2034. This analysis was intended to show
the costs or savings associated with the Sherco retitements only, rather than
comparing the 2015 Updated Plan in its entirety with other plans. Said
differently, this analysis isolates only the economic impact of retiring Sherco 1
and 2 in 2026 and 2023 without the including the impact of the additions of
wind energy or the Company’s proposed Sherco CC plant. The results of this
analysis are shown in Table 2 below.
Table 2
Sherco Isolated Analysis of 2015 Updated Plan
Scenario PVSC PVSC PVSC PVSC  [PVRR PVRR PVRR PVRR PVSC PVSCIRP PVRR Mkts
BASE [Low Mkts Low Gas (Rate [Low Mkts Low GaslIRP Renewables On IRP
Gas On  Mkts On Impact)Gas  On Mkts OnRenewables MH Ext  [Renewables
| | i ; ! MH Ext
ggf’;e Up;;atedo 0 0 0 0 0 0 :O 0 0 0
Plan { i
E(;{;an to 32 2151 94 1116 (521) |(323) l(577) %(337) 84 210 (362)
! a
24 Case No. PU-20-_____

Shaw Direct




Aol o I T =) U © 1 e N O R A

[N T S T N S L N L L T O T N T e o U N
~N & U A LN P, O VW N TN LN R, O

S

PUBLIC DOCUMENT
NOT-PUBLIC AND TRADE SECRET DATA EXCISED

WHAT DOES TABLE 2 SHOW?

Table 2 shows the cost difference between our plan to retire Sherco 1 and 2 and
the option to extend the units to their cutrently-approved North Dakota
retirement date of 2034. Table 2 shows that the tetitement of Sherco 1 and 2
resulted in $323-577 million PVRR in additional costs over the base North
Dakota scenario of Sherco 1 and 2 retiting in 2034. The range in the estimated
costs in Table 2 is due to different assumptions on market conditions and the
amount of renewables used for replacement enetgy. While eatly shutdown
results in additional costs, it is important to note that these PVRR results do
not include any costs associated with potential requited environmental controls.
Indeed, Table 2 shows that on a PVSC basis, our plan to retire Shetco 1 and 2
results in savings to customers in all sensitivities. As I discussed earlier, PVSC
results can be used as a general indication of the hedge value of a decision
against the potential for future environmental regulation. This analysis used the

same assumptions as our 2015 Resource Plan.

WHY DO THE COSTS OF RETIRING SHERCO 1 AND 2 EARLY APPEAR HIGHER IN
THIS ANALYSIS THAN IN THE 2015 RESOURCE PLAN SUPPLEMENT DISCUSSED
ABOVE?

The range of costs associated with retiring Sherco 1 and 2 in 2026 and 2023,
respectively, is higher in Table 2 than in the 2015 Resoutce Plan Supplement
discussed earlier because, at the request of Commission staff, this analysis
isolated the impact of the Sherco 1 and 2 retirements, rather than compating
the 2015 Updated Plan with the Reference Case and the otiginal Preferred Plan
as a whole. As a result, the savings associated with our additional eatly
investments in low-cost wind resources ate not reflected in the PVRR results in

Table 2.
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WHAT SHOULD THE COMMISSION TAKE AWAY FROM THIS ANALYSIS?
The accelerated shutdown of Sherco 1 and 2 was one element of our 2015
Resource Plan, which also included significant additions of renewables,
operation of the nuclear fleet through current licenses, additions of natural gas
generation, and energy efficiency measures. Isolating the decision to retire these
units removes critical context from the decision and does not reflect how we
actually operate our system. In the broader context, the decision to retire

Sherco 1 and 2 was and remains prudent.

PLEASE DESCRIBE THE OCTOBER 2019 ANALYSIS OF THE SHERCO
RETIREMENTS.

In response to a Commission staff inquiry regarding our 2019 Resource Plan
(Case No. PU-19-220), in October 2019 the Company used the Strategist
modeling tool to analyze the impact of retiring Sherco 1 and 2 in 2026 and 2023,
respectively, against a Base Case in which the Units would retire in 2034 along
with several other assumptions requested by Commission staff. These
assumptions included removing externality costs, renewable energy objectives,
and Sherco CC ownership from the model, because Units 1 and 2 would not be
retired until 2034 in this scenatio and thus the Sherco CC would not be needed.
The public version of the full list of assumptions for this analysis is listed in

Schedule 6 to my Testimony.?

2 The Company is providing the public (non-trade secret) version of this document for administrative ease.
1f the Commission requires the trade secret version, we will be happy to provide it in response to a discovery
request.
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WHAT WERE THE RESULTS OF THIS OCTOBER 2019 ANALYSIS?

'S

A.  The analysis demonstrated that the retirement of Sherco 1 and 2, as planned by
the Company, results in only $17 million PVRR additional costs to customers
when compared to a base case of retirement in 2034, as cutrently approved in
North Dakota. Importantly, in the low natural gas prices scenatio, the Sherco
retirement option shows savings of $60 million PVRR for customers. The
results of this analysis are shown in Table 3 below. This shows a trend that, as
time passed since 2015 and conditions around the economics of coal fired
generation continued to evolve, the Company’s decision to tretire Sherco 1 and

2 in the 2015 was prescient.

Table 3
October 2019 Strategist Results
5-1 Sherco 12
o Early ?
i $36,541 |
Base
$36,558
Change !
Costs (Savings) $17 g
5-1 Sherco 12
Low Gas Early
$35,342
Base
$35,282
Change
Costs (Savings) whall)

Q. WHAT CONCLUSIONS CAN BE DRAWN FROM THIS ANALYSIS?
A. This analysis demonstrates that the Company’s decision to retire Sherco 1 and

2 continues to improve from a cost perspective as time passes and assumptions
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are updated to then-current market levels. Lower natural gas prices increase the
benefits or reduce the costs of eatly Sherco 1 and 2 retirements. As with other
analyses I described eatlier, the PVRR analysis does not factor in the costs and

risks associated with potential future environmental regulation.

PLEASE DESCRIBE THE MOST RECENT ANALYSIS OF THE SHERCO 1 AND 2
RETIREMENTS THAT THE COMPANY PERFORMED.

At the request of Commission Staff, we used the new EnCompass modeling
tool to conduct an additional analysis using the same base North Dakota
assumptions that I described earlier. This analysis found that retitement of
Sherco 1 and 2 in 2026 and 2023 would produce $13 million PVRR savings
relative to the Base Case requested by the Commission staff. The results of this

analysis are shown in Table 4 below.

Table 4
August 2020 EnCompass Results
5-1 Sherco 1&2
Early
Base $36,105
Change $36,092
Costs (Savings) ($13)
5-1 Sherco 1&2
Low Gas Early
Base $35,288
Change $35,111
Costs (Savings) (5176)
28 Case No. PU-20-_____

Shaw Direct



Ao s =) W @ S N GL R N I

A A L N O T O T N o S T T Y
~N & U1 A LN R, O VW 00NN TN WLN R, O

PUBLIC DOCUMENT
NOT-PUBLIC AND TRADE SECRET DATA EXCISED

WHAT ARE THE PRIMARY REASONS THAT THE EARLY SHERCO RETIREMENTS
WENT FROM REPRESENTING ADDED COSTS IN THE 2015 PLANNING MODELS TO
DELIVERING PVRR SAVINGS?

The general evolution of the utility industry has strengthened the main drivers
of the LCM study results indicating an eatly retitement of Sherco 1 and 2 would
be prudent. Persistently low natural gas prices coupled with cost-effective
renewable energy has created a new dynamic with respect to coal economics.
More specifically, low gas prices have effectively made gas powered generation
a more cost effective capacity resource. And, low cost wind enetgy has created
a more stable price hedge against gas price volatility than the fuel diversity

provided by coal-fired generation.

This change was not driven by any legislative changes or environmental
regulations—although those are still possible—but rather primatily by the
consistently low price of natural gas, wind, and solar enetgy ovet this period. As
I noted earlier, the Sherco LCM Study found that natural gas prices wete a
primary driver of the costs of retiring Sherco 1 and 2, and the “low gas” scenario
through all of our modeling has generated the least costs or most savings for
Sherco retirement. Thus, the market trends of low gas and renewable prices
have caused the economics of our retirement decision to continue to improve,

as coal generation (including Sherco 1 and 2) has become a marginal resource.

PLEASE EXPLAIN WHAT YOU MEAN WHEN YOU SAY SHERCO 1 AND 2 ARE
MARGINAL RESOURCES IN THE COMPANY’S GENERATION PORTFOLIO.

Due to the Company’s strong capacity position and the higher relative cost of
tunning coal plants, Sherco 1 and 2 are now rarely called upon to run during the

spring and fall off-peak seasons. Sherco 2 did not clear the 2019 Midcontinent
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Independent System Operator (MISO) Planning Reserve Auction, thus the
Company 1s not required to offer it into the MISO energy market. Sherco 1
and 2 are now offered with the default commuit status of “economic” rather than
“must run,” resulting in a significant reduction in the number of hours run due
to the unfavorable economics of coal-fired generation. Table 5 below shows
that, over more than a year between 8/25/19 and 8/31/20, Sherco Unit 1

started a total of 12 times and Sherco Unit 2 started 6 times.

Table 5

Recent Operations at Sherco 1 and 2

Company.

8/25/19-| |

8/31/20 5846 781 1981 344 | 8952 4 8 12
8/25/19-

8/31/20 5774 926 2248 4 8952 2 4 6

HAS THE COMPANY PERFORMED OTHER MODELING ON THE OPERATION OF
SHERCO 1 AND 2?

Yes. As part of our proposal to shift Sherco Unit 2 to seasonal dispatch, the
Company completed PROMOD modeling showing that, in most shoulder-
season months, offering Sherco 2 into the MISO market through “economic
commitment” would result in uneconomic operation of the unit. In other

words, based on the offers we are currently using, the variable cost of operating
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the facilities (fuel and vatiable O&M) would be more than the units would

receive in revenue.

WHAT 1S THE PROMOD MODELING TOOL?

PROMOD, short for production modeling, is a dispatch model the Company
uses to analyze the cost of operating our fleet by dispatching our system 8,760
hours a year. Specifically, PROMOD is a computer program that simulates the
electric market on an hourly constrained-dispatch basis based on models
containing generation unit locations and operating charactetistics, transmission
grid topology, and market system operations. The PROMOD software can
calculate the future cost of producing electricity, market congestion, and energy

losses based on these assumptions.

WOULD SHERCO 1 AND 2 BE DISPATCHED JUST AS SPARINGLY IN A “MARKETS
OFF” SCENARIO?

Yes. The high cost of running Sherco 1 and 2 has moved this resource down
our stack. Thus, even if the Company were just dispatching its own resources
on a least cost basis in the absence of a market, Sherco 1 and 2 would still rarely

be used.

DID THE COMPANY UPDATE ITS ASSUMPTIONS FOR THE COST OF REPLACEMENT
ENERGY IN THE MOST RECENT ANALYSIS?

Yes. Consistent with past practice, we incorporated the then most current 2079
Annnal Technology Baseline (ATB) data from the U.S. Department of Energy’s
National Renewable Energy Laboratory (NREL) in the EnCompass model. The
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NREL data represents the most currently available, reputable, forecasting for

new technology costs.’

Using the NREL study, our resoutce planning assumptions for wind and solar
resources resulted in slightly lower assumed costs than we used in our initial
analysis while storage has higher costs. We also adjusted capacity factor
estimates for both wind and solar resources to be more reflective of regional
production trends. This resulted in lower assumed generic wind capacity factors
and higher assumed generic solar capacity factors. Finally, in order to account
for continuing transmission constraints in MISO West, we increased the
assumed interconnection costs associated with generic renewables to $500/kW
from $400/kW previously for wind and $200/kW for solar from $140/kW. By
adding in this material cost increases for resoutce due to transmission needs, we
are transparently including the “hidden” costs of transmission build out in our

resource planning assumptions.

On the whole, these updated assumptions result in more PVRR savings for our
plan to retire Sherco 1 and 2 in 2026 and 2023, respectively, because the cost of
replacement energy (primarily gas, wind, and solat) continues to fall from where
it was when we initially analyzed these retitement dates in the 2015 Resource

Plan.

3 The NREL ATB data is available at: https://atb.nrel.gov/electricity/archives.html.
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YOU MENTIONED THAT A RESOURCE DECISION SHOULD BE DEEMED PRUDENT
BASED ON WHETHER IT WAS REASONABLE AT THE TIME THE DECISION WAS
MADE, SO WHY DOES IT MATTER THAT THE COST ESTIMATES FOR THE SHERCO
RETIREMENTS HAVE IMPROVED SINCE 2015?

It is true that the prudence of a resource decision is measured at the time the
decision was made, and the Commission should make its prudence
determination for the Company’s Shetco retirements based on that decision.
However, in the case of a resource retzrement rather than a resource addition, the
Company has the time, and therefore ability, to continue to monitor its decision
to determine if a different course is appropriate. Shutting down resources that
have provided baseload electricity to our customets for 40 years is a major
decision that will have implications for decades to come. As a result, even after
we made the decision to retire Sherco 1 and 2 in the 2015 Resource Plan
Supplement, we have continued to evaluate the impacts of this course of action

on our customers to ensure that it remains the most prudent path.

In this Rate Case, we are only asking the Commission to adjust the remaining
lives of these units to match our current plans. Should out plans change, the
remaining lives can be adjusted again in the futute, ot they could keep running
while fully depreciated. However, as I stated eatlier, our further analysis of the
plan to retire Sherco 1 and 2 early has demonstrated that Company leadership

made the correct choice to do so in the 2015 Resource Plan Supplement.
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E. Summary

WAS THE COMPANY’S DECISION TO RETIRE SHERCO 1 AND 2 IN 2026 AND 2023,
RESPECTIVELY, PRUDENT AT THE TIME THE DECISION WAS MADE?

Yes. After significant study and stakeholder input, the Company made the
decision in 2015 not to further invest in nearly 40-year old coal generating units
and instead shift to more flexible natural gas resources paired with significant
investments in renewable generation. The Company had already performed the
Sherco LCM study, which noted the potential for future environmental
regulation to bring prohibitive costs and also the impact of gas prices on the
economics of Sherco 1 and 2. At the time, the Company elected to keep the
plants in place. By 2015, the Company’s qualitative analysis of potential risks
associated with maintaining the plants pointed cleatly towards retirement within
the planning period. On a quantitative basis, the plan to retire Sherco 1 and 2
in 2026 and 2023 produced virtually no additional costs when compared with
our 2010 Resource Plan. Although the retitement plan did generate additional
costs when compared to the Company’s otiginally proposed 2015 Preferred
Plan, the Company concluded that the retitement plan approptiately balanced
the costs and future risks and uncertainty while taking advantage of low cost
renewables to transition our fleet and propetly position outselves for the future.
Since the time that decision was made, the Company has continued to evaluate
the decision to retire the units in 2023 and 2026, and the cost to customers has
fallen further, due to a continued fall in renewable energy costs and steadily low

natural gas prices, reinforcing the prudence of this decision.
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WHAT DOES THE COMPANY REQUEST IN THIS RATE CASE WITH REGARD TO
SHERCO 1 AND 2?
The Company is requesting that the Commission adjust the remaining lives of

Sherco 1 and 2 to reflect their retirement in 2026 and 2023, respectively.

IV. MANKATO ENERGY CENTER II PPA

WHAT IS THE PURPOSE OF THIS SECTION OF YOUR TESTIMONY?

In this section, I explain the basis for the Company’s request to recover the
capacity and energy costs associated with the Power Purchase Agreement (PPA)
for the energy and capacity from the new CC turbine at the Mankato Energy
Center (MEC II). The Company requests that the Commission find the MEC
II PPA prudent and allow recovery of the capacity costs of the contract in base

rates and the energy costs through the FCR.

A.  Mankato Energy Center Background

PLEASE PROVIDE A BRIEF DESCRIPTION OF THE MANKATO ENERGY CENTER
FACILITY.

The Mankato Energy Center located in Mankato, Minnesota is a 760 MW 2x1
CC natural gas facility. Unit 1 (MEC I) is a 375 MW CC that was completed in
2006 by Calpine Corporation as a 1x1 CC with the intent to expand with a
second unit. The capacity and energy of MEC I has been under contract with
the Company since 2006 and is scheduled to expire in 2026. In June 2019, the
facility was expanded with the addition of a second combustion turbine,
transforming the facility to a 2x1 CC and adding approximately 345 MW of
capacity (MEC II). MEC II is located on the same site and is incorporated into
the existing footprint of the MEC I unit. The capacity and energy of MEC II
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is committed to the Company under a 20-year PPA which commenced in June

2019.

WHAT IS THE OWNERSHIP HISTORY OF MEC II?

Before starting construction of the MEC II expansion, Calpine Corporation
sold the MEC I facility and MEC II expansion rights to Southern Power in late
2016. Inlate 2018, the Company executed agreements with Southern Power to
acquire the entire MEC facility, including the MEC II expansion that was then
under construction. The Company filed an Advance Determination of
Prudence (ADP) for this purchase in December 2018 in Case No. PU-18-403.
During the pendency of that ADP, Southern Power completed the MEC II
expansion on time and placed MEC II in-service on June 4, 2019. In late 2019,
the Company withdrew its ADP application because the Company planned to
instead acquire MEC I and II through a non-regulated affiliate. This purchase
closed in January 2020. Since then, the Company’s non-regulated affiliate has
sold the facility to Southwest Generation. The sale to Southwest Generation
closed on July 21, 2020. Notwithstanding this complex ownership history, the
Company remains under contract to purchase the capacity and output of MEC

IT under the MEC II PPA.

WHAT IS THE COMPANY’S CONTRACTUAL ARRANGEMENT REGARDING MEC II?
On April 28, 2015, Mankato Energy Center, LLC (an affiliate of Calpine
Corporation) and the Company entered into a 20-year PPA with a kW-month
price for capacity and MWh price for energy. The proposed capacity and energy
prices escalate annually after the first year of operation. The new MEC II CC

was placed in service in 2019, so the PPA will run until 2039.
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WHAT ARE THE PRINCIPAL TERMS OF THE MEC II PPA?
The proposed capacity and energy prices escalate annually after the first year of
operation, beginning at [PROTECTED DATA BEGINS...
...PROTECTED DATA ENDS] and rising to

[PROTECTED DATA BEGINS...

...PROTECTED DATA ENDS]. The othet terms in the PPA
generally mirror the same terms in the MEC I PPA, which reduces the
administrative burden associated with using two different payment calculations

and billing processes for the two PPAs.

HAS THE COMPANY SOUGHT COMMISSION APPROVAL OF THE MEC II PPA IN
OTHER PROCEEDINGS?

Yes. The Company requested an ADP for the MEC II PPA in 2015 in Case
No. PU-15-96.

WHAT WAS THE OUTCOME OF THAT CASE?
At the Company’s request, the Commission dismissed the Company’s
application without prejudice to allow the Company to raise the issue with the

Commission again in the future.

WHAT IS THE COMPANY REQUESTING THE COMMISSION DECIDE WITH RESPECT
TO THE MEC II PPA IN THIS CASE?

The Company requests that the Commission find the MEC II PPA prudent and
allow recovery of the capacity costs of the contract in base rates. The
Company’s decision to add the MEC II PPA was prudent because the forecast
upon which the decision was made predicted a capacity need, and the MEC II

PPA provided a low-cost, combined-cycle solution to fill that identified need.
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The MEC 1II resource provides dispatchable, low cost energy to our system,
which is particulatly important as part of our overall replacement plan for the

retirement of baseload resources such as Sherco 1 and 2.

B.  Need for and Selection of MEC II PPA

PLEASE SUMMARIZE THE CIRCUMSTANCES UNDER WHICH THE COMPANY CHOSE
TO PURSUE THE MEC IT PPA.

In our 2010 resource planning cycle (Case No. PU-10-580), the Company
identified a need for up to 500 MW of incremental capacity by 2019 based on
the Company’s fall 2011 forecast (Fall 2011 Forecast), which updated the initial
demand and energy forecast included in the 2010 Resoutce Plan. Specifically,
the Fall 2011 Forecast identified a capacity need of approximately 150 MW
beginning in 2017 growing up to approximately 500 MW in 2019/2020, and
suggested a capacity need growing to 920 MW by 2024. Based on this identified
need, the Company determined that it would be prudent to add capacity to its

system.

How DID THE COMPANY DETERMINE WHICH RESOURCES IT WOULD PURSUE TO
MEET THE NEED IDENTIFIED IN THE FALL 2011 FORECAST?

To meet this need, the Company initiated a “Competitive Acquisition Process”
in Minnesota (MPUC Docket No. E-002/CN-12-1240), commonly referred to
as a “CAP/CON” Proceeding, in order to ensure an open and competitive
bidding process for the needed capacity. This process is requited of the
Company pursuant to the Minnesota Commission’s orders. As patt of the
CAP/CON Proceeding, the Company obtained approval from the Minnesota
Commission for capacity additions to meet the identified need of up to 500 MW

of capacity by 2019 consistent with our 2010 Resoutce Plan.
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DID THE COMPANY SUBSEQUENTLY UPDATE THE FALL 2011 FORECAST?

Yes. During the pendency of the CAP/CON, the Company developed several
updated forecasts. Regulatly updating our load forecasts is a normal part of our
resource planning efforts. After developing the Fall 2011 Forecast, we updated
our load forecast in the spring of 2012, in the fall of 2012, in the spring of 2013,
in the fall of 2014, and in 2015.

DID THE IDENTIFIED NEED CHANGE IN THE COMPANY’S UPDATES TO THE FALL
2011 FORECAST?

Yes. The Company’s updated Spring 2013 forecast identified a slackening of
need of 117 MW in 2017, 118 MW in 2018, and 123 MW in 2019. The
September 2014 forecast suggested that the previously forecasted increasing

need had changed to a flat capacity surplus through as late as 2023.

WHAT WAS THE CAUSE OF THE VARIABILITY IN THE FORECASTS IN THIS PERIOD?
In the years following the recession of 2008, it was difficult to predict what kind
of economic conditions would result due to the uncertainty of the strength and

timing of the economic recovery across the region at that time.

NOTWITHSTANDING THIS VOLATILITY, DID THE 2013 AND 2014 UPDATED
FORECASTS IDENTIFY A NEED TO ADD CAPACITY TO THE COMPANY’S SYSTEM?

Yes. The updated forecasts continued to identify a significant capacity deficit
beginning in 2024 that would requite resoutrce additions on the NSP System.
As a result, while there was agreement among the various forecasts that Xcel
Enetgy would have a capacity need during the resource planning petiod, the

exact timing of that need differed slightly among the various forecasts.
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WHICH FORECAST WAS USED BY THE MPUC IN THE CAP/CON?
In its February 5, 2015 Otder selecting the MEC II PPA for execution (among
other resources), the MPUC found that it was approptiate to rely upon the Fall
2011 Forecast — which was used in the analysis in the Company’s Application —
than the updated forecasts that were completed after the need had been

identified.

WHY DID THE MPUC CHOOSE TO RELY ON THE FALL 2011 FORECAST WHEN
THE COMPANY HAD SUBSEQUENTLY PROVIDED FIVE UPDATED FORECASTS
DURING THE CAP/CON PROCEEDING?

The MPUC considered the subsequent forecasts provided by the Company as
valid data points, but ultimately made a holistic decision that a conservative
approach should be used to protect ratepayers from uncertainty. In order to
ensure that adequate generating capacity was installed in a timely fashion, it was
necessary to adopt an analysis and finalize the inputs in order to provide
certainty and finality to the decision-making process. As the MPUC stated in
its Ozrder:

Need assessments are necessatily approximate and even the most
analytic utilities must plan for a range of outcomes. In this docket, the
Department has evaluated the consequences of selecting various
combinations of generators under multiple scenatios — including a
scenario of lower-than-expected demand. In short, Xcel’s latest
demand forecast, though new, was still within the range of
contingencies contemplated and evaluated by the Depattment.
KKk

Finally, the [Minnesota] Commission’s goal is not to forecast the
precise level of need — a task rife with the potential for etror — but to
identify the resource mix that will best manage forecasting error. . ..
Based on the state of the record regarding Xcel’s latest need
assessment, the Commission will decline to alter its finding of need
on this basis.
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DOEs THE COMPANY AGREE WITH THE MPUC’S USE OF THE FALL 2011
FORECAST IN DETERMINING THE COMPANY’S CAPACITY NEED FOR PURPOSES OF
EVALUATING THE MEC II PROPOSAL?

Yes. Factors affecting need are continually changing. As a result, resource
decisions must necessatily be made in the midst of flux and the decision whether
of not to pursue a particular resource must be made based on the totality of all
of the circumstances. To determine whether the Company’s decision was
reasonable, the basis must be the information available at the time the decision
was made. While our forecasts following the Fall 2011 Fotecast showed a
slackening of demand, they continued to indicate that the NSP System could be
in deficit between 2017 and 2024. Relatedly, we believed that the variability in
the forecasts favored a conservative approach to meeting our needs. Further, it
is appropriate to primarily rely upon one forecast in order to provide

consistency through the many regulatory reviews of resource selections.

DOES THIS REFLECT THE COMPANY’S GENERAL STRATEGY FOR DETERMINING
NEED?

Yes. Our general course of action is to act consetvatively in the face of
uncertainty and make resource additions as a need is forecasted and have those
additions be of a size and type to address the need in a way that also positions
us well for the future. This approach is premised on the assumption that it is
better for a utility to be long than short on capacity, since the utility has the
obligation to serve all of its customers’ needs under all reasonable circumstances
and must have resources available to meet those needs. The benefits to this
approach are that it provides the time needed to make resource decisions
through the use of competitive processes to help bring down the cost of these

resources. Additionally, it avoids exposing the Company — and ultimately
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customers — to the short-term capacity matkets and the price uncertainty

inherent with such markets.

ARE THERE OTHER FACTORS THAT FAVOR A CONSERVATIVE APPROACH FOR
ESTABLISHING A CAPACITY NEED IN THIS CASE?

Yes. The slackening of demand found in subsequent demand forecasts after
the Fall 2011 Forecast should be weighed against other factors present at the
time, including: (1) anticipated MISO-wide capacity retitements at the time; (2)
the favorable cost environment at the time; (3) an uncertain environmental

regulatory environment; and (4) low capacity surplus matgins.

PLEASE DESCRIBE THE IMPACT THAT MISO-WIDE CAPACITY RETIREMENTS HAD
ON THE PRUDENCE OF MAKING A RESOURCE ADDITION AT THE TIME.

At the time, our analyses indicated that the cost of generation development, in
patticular gas-fired generation, may become more expensive as demand for new
gas-fired generation increased due to the decommissioning of several coal plants
in the MISO footprint. The plant retirements wete also expected to increase the
costs of short-term capacity in MISO’s voluntaty shott-term capacity markets,

causing such capacity to become motre valuable as resources ate constrained.

PLEASE DESCRIBE HOW THE COST ENVIRONMENT AT THE TIME IMPACTS THE
PRUDENCE OF MAKING A RESOURCE ADDITION.

As 1 discuss further below, the MEC II PPA tepresented some of the lowest
cost CC capacity and energy we had seen at the time. Locking in this low-cost
resource allowed the company to hedge against any potential tightening of
capacity in the MISO markets. As I noted above, MEC II was created by adding

a new combustion turbine to an existing 1x1 CC configuration. This means
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that we are able to obtain the efficiency of a combined cycle plant at neatly the
cost of a combustion turbine. I explain the benefits of this later in my

Testimony.

PLEASE DESCRIBE HOW AN UNCERTAIN ENVIRONMENTAL REGULATORY
ENVIRONMENT SUPPORTED MAKING RESOURCE ADDITIONS AT THE TIME.

By securing the very attractive pricing for gas-fired combined cycle generation
in the MEC II PPA, we were able to position the NSP System for an uncertain
regulatory future with respect to greenhouse gas and other potential

environmental requirements.

PLEASE DESCRIBE HOW THE ANTICIPATED MARGIN OF SURPLUS CAPACITY
AFFECTED THE PRUDENCE OF MAKING A RESOURCE ADDITION AT THE TIME.

Given the variability in our demand forecasts and the small margin that we had
on our system at the time, it was prudent to move forward with capacity
additions in case our forecasts were inaccurate, leaving the NSP System short

on capacity.

DID THE COMPANY END UP BEING SHORT ON CAPACITY IN THE 2017-2019
PERIOD?

No. But this does not change the fact that the determination of need was
prudent at the time the determination was made. Ultimately, it makes the most
sense to add a resource when a need is sufficiently certain that it would make
sense to add capacity to the system, but far enough into the future to allow the
time necessary for the lengthy project analysis, regulatory approval, and

resource development processes.
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Additionally, while it is possible to abandon a project in reaction to changing
forecasts, that is not a step that should be taken lightly as it could require starting
over if circumstances shift or the forecast rebounds unexpectedly. As I said
eatlier, the Company generally believes a conservative approach should be taken
for resource planning to ensure that customers atre not adversely affected by the
Company being caught unexpectedly short on capacity due to factors such as
rapid changes in demand, changes to tesetve requirements, and increased

outages in aging resources.

How DID THE COMPANY DETERMINE WHICH OF THE RESOURCES IDENTIFIED
THROUGH THE CAP/CON PROCESS WOULD BEST MEET THE FORECASTED
NEED?

The Company conducted a Strategist analysis that modeled portfolios
consisting of different combinations of the resoutce ptoposals submitted in the
CAP/CON proceeding that ranged from 358 MW to 636 MW. These

proposals included peaking and intermediate resources.

WHAT POTENTIAL RESOURCE ADDITIONS DID THE COMPANY ANALYZE?
In addition to the MEC IT 345 MW CC unit, the Company also analyzed:
® The Company’s proposal for a single CT unit at its Black Dog plant in
2017, 2018, or 2019 and two CT units at a new Red River Valley plant
site near Hankinson, North Dakota in 2018 and 2019;
® Invenergy Thermal Development, LLC’s proposal to add a single 179
MW natural gas CT at its existing Cannon Falls, Minnesota plant and two
179 MW CTs located at a new plant site near Hampton Corners,

Minnesota, in 2017 or 2018;
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® Geronimo Energy’s proposal for distributed solar generation, with an
aggregate capacity of up to 100 MW, to be placed in setvice by the end
of 2016 to take advantage of the federal Investment Tax Credit;
e Great River Energy’s proposal for a three-year purchase of either 100
MW or 200 MW of resource capacity credits only, with no enetgy or

generation associated with the purchase; and
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e A generic large natural gas CC unit.

WHAT WERE THE RESULTS OF THE COMPANY’S ANALYSIS OF THESE POTENTIAL

RESOURCES?

Based on our analysis, the Company determined that the Black Dog CT Unit 6
was the most cost-effective individual resoutce and should be added regardless
of which other resources wete added in combination with it. The most cost-
effective portfolios identified by our analysis consisted of combinations that
included Black Dog Unit 6 being deployed in conjunction with either the MEC
IT PPA or the Invenergy Cannon Falls CT project. The results of our analysis

on a PVRR basis are shown in Table 6 below.

Table 6
PVSC v. PVRR of Portfolios
2013-2050 PVRR with
Resource Combination 201:;-2(.)]5].0 FVsC ND Assumptions
( 0ns) ($millions)
MEC II PPA + Black Dog 6 $45,368 $39,180
Black Dog 6 + RRV 1&2 $45,404 $39,198
Cost/(Savings) of - "
MEC IT PPA + Black Dog 6 ($36) (318)
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WHY WAS THE MEC II PPA ULTIMATELY CHOSEN AS PART OF THE PORTFOLIO
TO BE ADDED?

The Company examined the cost effectiveness of peaking and intermediate
natural gas generation in the CAP/CON proceeding. Generally, CT capacity is
cheaper to build but less efficient to operate. CC units, on the other hand, can
be operated much morte efficiently, but typically cost more to build. The MEC
II PPA was ultimately selected because in addition to its higher efficiency
relative to the CT options, its initial capital costs were comparable to the
typically lower cost of constructing a CT. Said differently, due to the unique
citcumstances of MEC II being added to an existing facility, we were able to

obtain a CC resource at nearly CT pricing.

WHY ARE CTS TYPICALLY MORE EXPENSIVE TO OPERATE THAN CCs?

Combustion turbines are less efficient to opetate, and, as a result, each unit of
energy they produce is comparatively more expensive than other types of
generation resources. Because of this, CT's typically operate around five percent
of the hours of the year or less because they are less efficient and therefore have

higher marginal dispatch costs than baseload or CC resources.

On the other hand, CC plants can be opetated efficiently, making each unit of
energy cheaper to produce than that of a CT. CC plants typically operate 30-50
petcent or more of the time to serve energy needs because they are more
efficient and therefore have lower marginal dispatch costs than a CT. But the
tradeoff for the dispatch efficiency is that CC plants ate generally more

expensive to build on a per-kW of capacity basis.
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WHY ARE CC PLANTS MORE EFFICIENT THAN CT PLANTS?
Combined cycle power plants are more efficient than CT plants because CCs
recover the heat rejected by the higher temperature gas turbine cycle to generate
power through the steam turbine in the second, lower temperature cycle. CT’s,

on the other hand, produce energy through only a single, gas turbine cycle.

ARE THERE OTHER BENEFITS OF A CC RESOURCE?

Yes. Compared to some other available types of generation, CC plants can
quickly ramp and/or start up and shut down, which allows rapid response to
load variations and helps maintain the stability of the electrical grid.
Additionally, since they are typically operating much mote frequently than a CT,
CCs are an online resource that can provide significant quantities of cost-
effective energy (given current expectations for natural gas prices) that can help

fill the gaps left by future baseload coal and nuclear retirements.

WHY WERE THE MEC II CONSTRUCTION COSTS SO LOW?

The construction costs of the MEC II CC project were more in line with the
costs of a CT due to the ability to take advantage of the existing MEC I
infrastructure, natural gas access, existing permitting, and interconnection with
the transmission and distribution networks, among other factors. Because the
MEC T facility was designed to accommodate an expansion, Calpine
Corporation could add a CT to make it into a highly efficient, 2x1 CC facility at
a relatively low cost. As a result, the overall economics of the MEC II PPA and

the CT options were roughly equivalent.

Although not directly relevant to the comparison of MEC II to the other

available resources at the time, the economic benefits of MEC II compared to
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the estimated costs of constructing a natural gas generation resource in the
future have only increased. MEC II was financed at a time of historically low
interest rates and took advantage of relatively low steel prices, both of which
are significant components of the overall cost of a gas generation project.
Interest rates have increased since the MEC II PPA was executed, and the cost
of steel has significantly increased in the recent past due, in part, to 25 percent
tariffs on foreign steel implemented by the United States. As a result, at least a
few of the most significant costs of building a gas generation facility have

measurably increased over the costs incurred in developing the MEC 1T facility.

YOU MENTIONED THAT THE INVENERGY CT WAS LOWER COST COMPARED TO
MEC II IN SOME OF THE SCENARIOS ANALYZED. WHY WAS THE MEC II
PROJECT ULTIMATELY SELECTED OVER THE INVENERGY OPTION?

In general, resource selection must include weighing of factors other than cost.
To help determine whether the MEC II or Invenergy projects should ultimately
be selected, the Company negotiated PPAs with both entities. Based upon its
review of the negotiated PPAs, it was determined that the MEC II PPA would
best meet the Company’s needs because it provides the greatest flexibility of
any of the options due to it offering both peaking and intermediate power
capability. It was further determined that MEC II would have the lowest
operating cost and would be the overall least-cost choice under a variety of

potential future scenarios.

WAS IT ULTIMATELY THE PRUDENT CHOICE TO SELECT THE MEC II PPA OVER

THE CT OPTIONS?
Yes. The MEC II PPA gives the Company the best of both worlds with more

efficient and cheaper CC energy production at construction costs competitive
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with a CT. In light of this, and the potential for the retirement of baseload coal
and nuclear plants (which CC generation is expected to replace) throughout the
region in the near future, it was prudent to capture this efficient generation

resource at bargain pricing while it remained available.

In its February 5, 2015 CAP/CON Otdet, the MPUC selected MEC II as one
of the resources to meet Xcel Energy’s capacity need and ordered the Company
to execute the MEC IT PPA, which called for an in-service date of no later than

20109.

HoOw DOEs THE COMPANY RECONCILE THE MPUC’S DECISION TO APPROVE
MEC II TO BE IN SERVICE BY 2019 WHEN THE 2014 UPDATED FORECAST
INDICATED THAT A CAPACITY NEED WOULD NOT ARISE UNTIL APPROXIMATELY
2024?

Xcel Energy acknowledges that the updated forecasts submitted in Case No.
PU-15-96 showed a modest capacity surplus until 2024. But the Fall 2011
Forecast, which was used in the Company’s initial need analysis in both
Minnesota and North Dakota, demonstrated a capacity shortfall beginning in
2019. As I discussed above, it was approptiate to rely upon the Fall 2011
Forecast both to determine need and for resource planning in order to ensure

consistency throughout the regulatory proceedings.

In any event, all of the forecasts indicated a significant capacity deficit beginning
in 2026. Thus, all of the forecasts identified a need to add capacity to Xcel

Energy’s system, with only modest variations in the timing.
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HOW DO CHANGING ESTIMATES OF DEMAND AND CAPACITY NEEDS AFFECT
RESOURCE PLANNING?

This is a continual challenge for us and all utilities, but as I discussed above we
generally favor a conservative approach. We could continually update our
forecasts and then only act when the size and timing of a need is certain. This
would require us to wait until very close in time for our need to develop to
ensure we have the certainty that there is a need to be filled. While this course
of action would postpone any investment until need is more certain, it could
potentially significantly limit our options as to how to meet that need given the
lack of time to develop proposals and probe the market for cost-effective

resources. It would also leave us vulnerable to spot market pricing.

On the other end of the spectrum, we could identify our needs many years out
and then work to meet that more uncertain need. The advantage of such an
approach is that the Company is in a position to be flexible as to the timing of
resource selection/construction, taking advantage of petiods when costs are

lower, the market is not constrained, and financing costs are possibly lower.

Ultimately, the most prudent coutse of action is somewhere between these two
extremes. [t makes the most sense to move forward when a need is sufficiently
certain that it would make sense to add capacity to the system but far enough
into the future to allow the time necessary for the lengthy project analysis,

regulatory approval, and resource development processes.
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PLEASE ELABORATE ON THE DIFFICULTY OF MATCHING RESOURCE ADDITIONS
TO CAPACITY NEEDS.

Perfectly synchronizing the availability of the lowest cost resource additions
with the timing of system capacity needs is neatly impossible. Need must be
evaluated and resources must be planned over a general timeframe rather than
attempting to achieve a false and unattainable precision in both forecasting and
resource planning. Once a future capacity need has been identified, it is
important to evaluate the type, size, and timing criteria with treasonable
flexibility to ensure that the best available resources are selected to meet that
need rather than requiring a perfect solution. And specifically related to timing,
the analysis should focus on the impact to customers over the life of the

proposed agreements or resources rather than on the cost in any specific yeat.

PLEASE PROVIDE AN EXAMPLE OF THE DIFFICULTY OF MATCHING CAPACITY
ADDITIONS TO CAPACITY NEEDS.

One current example of the difficulty of forecasting capacity needs is the
Community Solar Gardens/Solar*Rewatrds program. To the sutprise of the
Company, this program has been embraced by out Minnesota customers and
now accounts for over 700 MW of generation, which equates to more than 350
MW of capacity. This program is paid for by Minnesota customers—North
Dakota pays the locational marginal price for this energy, which is below the
system average cost of fuel—so North Dakota receives essentially free capacity
from this program while only paying market price for the energy. But even
three years ago, it is unlikely anyone would have predicted that this program
would generate 350 MW of capacity, furthering the Company’s capacity surplus
through 2025.
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WAS IT ULTIMATELY PRUDENT TO MOVE FORWARD WITH A RESOURCE
ADDITION AT THE TIME THE MEC II PPA WAS SELECTED?
Yes. The Company’s forecast showed a capacity need of up to 500 MW in 2019
when the resource selection process began. While later forecasts showed this
capacity need would be delayed until after 2019, the Company still had a need
and ultimately decided to take a conservative approach and lock in the

additional capacity.

C.  Prudence of the MEC II PPA

PLEASE EXPLAIN WHY THE MEC II PPA IS PRUDENT.

Based upon the information available at the time, the Company’s decision to
enter into the MEC II PPA was prudent. The Company’s forecast in the fall of
2011 showed a dispatchable capacity need developing in the 2017 to 2019
timeframe. The Company conducted a competitive acquisition process to select
the best, least-cost resources available to fill the identified need. Due to the
MEC II PPA CC’s combination of greater efficiencies and generation
availability than a CT resource, with a cost of construction that was competitive
with the typically cheaper CT options, it was selected through the competitive
acquisition process to fill the capacity need. Due to this singular opportunity to
geta CC at CT pricing, it made sense to lock in this resoutce, despite a mismatch
in the timing of our capacity need that developed during the acquisition process.

Thus, at the time, the decision to enter into the MEC II PPA was prudent.

HAS THE COMPANY ANALYZED THE ECONOMIC IMPACT OF THE MEC II PPA
USING NORTH DAKOTA RESOURCE PLANNING ASSUMPTIONS?

Yes. In Case No. PU-15-96, the Company modeled the PVRR — which excludes
externality costs — of the base case and compared it to the PVRR of adding the
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MEC II PPA. This analysis demonstrated that the MEC II PPA resulted in a

lower PVRR than the base case in all but the “Low Gas” scenatio. In the “Base

Case” scenario, which used the Fall 2011 Forecast and North Dakota resource

planning assumptions, the addition of MEC II resulted in an $11 million dollar

savings over the life of the PPA. The results of this analysis are shown in Table

7 below.
Table 7
Total System Cost With/Without MEC II PPA
Changesin | BaseCase | 2012 , MN
PVRR Cost | UsingND | Load ]é"w }élgh Mﬁ(‘;lf‘fts Assumptions
($millions) Assumptions | Forecast as as |
Base Case Using
ND Assumptions $44,949 | $49,279 | $41,260 | $50,050 | $45,957 | $51,971
Base Case Using i
ND Assumptions $44,937 $49,257 | 41,271 | $50,010 | $45,883 $51,944
with MEC II PPA
Net , , £ -
Cost/ (Savings) $11) (322) $10 ($40) ($74) ($27)

Q. How ARE THE MEC II PPA COSTS SPREAD OVER TIME?

A.  Figure 2 below shows the year-over-year annual net costs ot savings generated

by the addition of MEC II (shown in the figure as Calpine), which results in the
net $11 million PVRR savings identified in Table 7.
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Figure 2

Annual Net System Costs (Savings) with MEC II PPA Compared to Base

2

Case Using North Dakota Assumptions
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WHAT DOES FIGURE 2 DEMONSTRATE?

Figutre 2 shows that while the MEC II PPA will add costs to the system initially
when it goes into service, securing its value in 2015 was projected to lower
system costs over the long term. In any event, adding this low cost resoutrce to
our system in 2019 would provide a reasonable hedge against future price

fluctuations for combined cycle facilities.

OTHER THAN THE COST SAVINGS DISCUSSED ABOVE, ARE THERE OTHER
FACTORS THAT SUPPORT APPROVAL OF THE MEC II PPA FOR RECOVERY NOW
RATHER THAN WAITING UNTIL A KNOWN CAPACITY NEED EXISTS?

Yes. Addition of the MEC II PPA provides much needed reliability and
dispatchable energy as older generation resources are retired. From 2019-2030,
the NSP System will experience significant reductions in energy resources due
to resoutce retirements and power contracts expiring without extension or
renewal. Several potential key changes include the following:

* 2023 - Blue Lake Units 1-4 cease operation (145 MW);
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* 2023 — Sherco Unit 2 retires (648 MW);
* 2025 - Manitoba Hydro PPAs expire (850 MW);
* 2026 — Sherco Unit 1 retires (653 MW);
* 2026 - Cottage Grove combined-cycle PPA expites (236 MW);
* 2027 — MEC I combined-cycle PPA expires (291 MW);
* 2028 — Allen S. King Plant retires (483 MW); and
* 2030 — Sherco Unit 3 retires (511 MW).

Further, in the 2030-2035 timeframe, the Company faces the potential
retirement of three baseload nuclear units. Altogether, this suggests that a
significant proportion of our baseload generation may be retired within the next
5 to 15 years. These generating units have been the backbone of the NSP
System for decades in some cases and have formed the foundation to provide
reliable service to our customers. All of these retitements and contract
expirations suggest that having additional advantageously-priced combined-

cycle capacity is a reasonable choice for our system.

Even under the Company’s updated forecasts, there will be a need for the
capacity and energy frorn MEC II by 2026. Although the MEC II PPA began
in 2019, the benefits of acquiring CC capacity at such a low cost outweigh the
difference between MEC II’s in-service date and the cutrently projected 2026
capacity deficit. It is very unlikely that any generation resoutce developed to be
in service in 2026 would be able to match the cost advantages of the MEC 1T
facility due to the significant increases in the cost of steel and interest rates,
among other drivers of resource construction costs. As the analysis

demonstrates below, the MEC II PPA will likely result in an overall cost
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reduction for North Dakota customers compated to building a similar facility

in 2026.

HAS THE COMPANY RECENTLY UPDATED THE FORECAST AND OTHER FACTORS
USED IN ITS ANALYSIS OF THE MEC IT PPA?

No. As I discussed earlier in my testimony, the prudence of the MEC II PPA
should be evaluated based upon the information available at the time the
decision was made by the Company. As a result, updated forecasting would not
be appropriate for the prudence determination. This is in contrast with the
Company’s retirement decision for Sherco 1 and 2, which the Company has
subsequently analyzed at the request of Commission staff. As I noted earlier,
the decision to rezre a resource is markedly different from the decision to add a
resource, in that the Company has much more flexibility to reassess its
retirement dates than to adjust construction timelines and contracts for resource
additions. Thus, while it may be appropriate to examine updated modeling
results in reviewing the prudence of the Company’s ongoing decision to retite
Sherco 1 and 2, it is not appropriate to take a 20/20 hindsight view of the
Company’s addition of the MEC II PPA.

NOTWITHSTANDING WHETHER AN UPDATED FORECAST SHOULD BE USED TO
DETERMINE PRUDENCE FOR THIS RESOURCE, HAS THERE BEEN A SIGNIFICANT
CHANGE IN THE TIMING OF SYSTEM CAPACITY NEEDS IN RECENT FORECASTS?

No. Xcel Energy is still forecasting a capacity need in the mid-2020s timeframe.
The modeling for the Mankato acquisition revealed a capacity need in 2026
across all of the scenarios evaluated. Load forecast and resource changes from

previous years have been updated and shifted the need out slightly.
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HAS THE COMPANY PERFORMED ANY ADDITIONAL ANALYSIS THAT WOULD
SPEAK TO THE PRUDENCE OF THE MEC II PPA?

I conducted one additional analysis to compare the cost of the annual fixed
capacity costs associated with the MEC II PPA with both the levelized cost of
a generic Greenfield CC and the MISO planning year 2020-2021 Cost of New
Entry (CONE) price escalated at 1.5 percent annually for the period of the MEC
II PPA (2019-2039). This is intended to provide a compatison point for the
Commission to identify how the MEC II PPA compares against “new build” in
the mid-2020s. It also provides a mechanism to match costs with the timing of
the mid-2020s need so that the Commission may consider its strict “need plus

least cost” resource planning paradigm.

PLEASE EXPLAIN WHAT A GENERIC GREENFIELD CC IS AND HOW YOU
ESTIMATED ITS COSTS.

A Greenfield CC represents a generically defined new Company owned
combined cycle plant built on a site without any existing generation, gas or
transmission infrastructure. The cost and petformance data for this genetic unit
is based on consultants’ estimates and internal company data. The costs used
in this analysis represent the most recently updated generic greenfield CC costs

that the Company used in modeling in its 2020 IRP Supplement.

The levelized fixed capacity costs included in this analysis represent all of the
annual fixed charges associated with ownership including capital revenue
requirements (depreciation, interest expense, taxes, etc.) and fixed operating &
maintenance (O&M) costs. Fuel and variable O&M costs atre not included as

they are dependent on plant utilization/dispatch and therefore not fixed costs.
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Q. WHAT 1S THE MISO PLANNING YEAR 2020-2021 CONE PRICE AND HOW WAS

IT DETERMINED?

A.  The MISO planning year 2020-2021 cost of new entry (CONE) price for Local

Resource Zone (LRZ) 1 is $93,470/MW-year ot approximately $7.79/kW-
month. MISO provides a detailed account of how the values are derived in its
annual CONE filing letter to FERC. Below is an excerpt from the letter, which

describes the methodology:

In order to determine the appropriate CONE value for each of the
LRZs, MISO relied upon the most recent EIA report on Capital Cost
Estimates for Utility Scale Electricity Generation Plant (EIA Report).
The EIA Report contains detailed specifications for a hypothetical
advanced CT, including information regarding the differences in
project costs for an advanced CT with a nominal capacity of 237 MW,
based upon the state where the facility is constructed.

MISO used a NPV analysis to determine an approptiate CONE value
for hypothetical advanced CTs located in each of the LRZs. In
accordance with Section 69A.8.a of the Tariff, MISO considered
many factors in its calculation of the CONE value, including the
following: (1) physical factors (such as, the type of Generation
Resource that could reasonably be constructed to provide Planning
Resources, costs associated with locating the Generation Resource
within the Transmission Provider Region, the estimated costs of fuel
for the Generation Resource); (2) financial factors (such as, the
hypothetical debt/equity ratio for the Generation Resource, the cost
of capital, a reasonable return on equity, applicable taxes, interest,
insurance); and (3) other costs (such as, costs related to permitting,
environmental compliance, operating and maintenance expenses).
MISO did not consider the anticipated net revenue from the sale of
capacity, Energy or Ancillary Services.*

4 This letter is available at:
https://cdn.misoenergy. org/Final%20MISO%20201 7%20Annual%20CONE%201iling51321.pdf.
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Q. WHAT WERE THE RESULTS OF YOUR ANALYSIS?

A.  The results of this analysis are shown in Figure 3 below.

Figure 3
MEC II Capacity Cost Comparison
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Q. WHAT DOES FIGURE 3 DEMONSTRATE?

A. Figure 3 shows that the total fixed capacity costs that the Company expects to
pay for the MEC II PPA (the blue line) are lower than both the levelized
Greenfield CC costs and the MISO planning year 2020-2021 CONE prices
escalated at 1.5 percent annually. This demonstrates the cost benefits of the
MEC II PPA over either the Company’s (Greenfield CC cost) or MISO’s
(CONE price) cost projections for new resources beginning i 2025 when a
new resource would come online in advance of a 2026 capacity need. Hence,

the MEC II PPA 1s projected to be cheaper than adding either greenfield CC
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ot, more importantly, MISO’s definition of greenfield CT capacity costs in the

future.

WHY IS IT SIGNIFICANT THAT THE MEC II PPA COSTS ARE LOWER THAN
MISO’S PLANNING YEAR 2020-21 CONE PRICE?

This is important because CT's typically represent the cheapest form of capacity
available in the market, but in this case, the Company has procured a CC with
capacity costs below that of a CT. As I discussed eatlier, CC costs ate typically
higher than CT costs due to the greater costs of construction of a CC facility.
But CCs offer much more system flexibility and security and are more efficient,
and less costly, to run. Due to MEC II’s lower construction and
interconnection costs as a result of leveraging the existing MEC site and
facilities, as well as the increased costs of developing new resoutces including
the cost of steel and interest rates, the cost of the MEC II PPA is actually lower

than MISO’s projected cost for developing a new CT.

YOUR ANALYSIS IN FIGURE 3 INCLUDES AN ADDITIONAL LINE LABELED “FIRST
6 YEARS AMORTIZED OVER BALANCE OF CONTRACT.” PLEASE EXPLAIN WHAT
THIS LINE SHOWS.

The First 6 Years Amortized Over Balance of Contract line demonstrates that
even if the full capacity cost of the MEC II PPA is amottized over the 14-year
period beginning when there is an identifiable need (2025) and ending at the
expiration of the PPA (2039) instead of over the entire 20-year PPA term, the
MEC II PPA is still a cheaper option to meet the capacity need in 2026 and
beyond than the projected levelized cost of a Greenfield CC unit constructed

by the end of 2025 to meet a 2026 capacity need. This further demonstrates
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the favorable pricing of the MEC II PPA. The amortization assumes the 20-

year costs are only recovered in the last 14 years, so it is the same period.

The Greenfield CC capacity cost values were detived from modeling
assumptions that were used in our 2019 Resoutce Plan (Case No. PU-19-220).
These values represent the Company’s best estimate of what it will cost to
construct a brand new CC facility at a greenfield site. The capacity costs
represent the full annual fixed costs associated with the ownership of a new CC

plant and are inclusive of all fixed revenue requirement components.

HOW DOES THIS ANALYSIS AFFECT THE PRUDENCE DETERMINATION?

The analysis demonstrates that it would be prudent to allow the MEC II PPA
to be included in base rates even though the in-service date does not petfectly
line up with the forecasted need. The MEC II PPA is favorably priced
compared to the estimated cost of similar resoutces with an in-service date of
2025-2026. Moreover, even when the first six years of the MEC II PPA’s
capacity costs are amortized over the remaining years of the term of the PPA,
MEC II is still cheaper than building a Greenfield CC to be in service in 2025
in advance of the 2026 capacity need. Thus, the MEC IT PPA can be considered
a least cost resource even if the timing of the payment for the resource and the

capacity need are required to match up petfectly.

IF THE COMMISSION DENIES RECOVERY OF THE MEC II PPA, HOW WILL THE
RESOURCE BE ACCOUNTED FOR BY THE COMPANY?

Company Witness Mr. Greg Chamberlain discusses the history of the Resource
Treatment Framework (RTT) filings that the Company has made before the

Commission in his Testimony. This issue has yet to reach a resolution but the
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Company requests the MEC II and other tesoutce additions that are currently
“stranded” in RTF limbo be addressed and resolved in this Rate Case. For the
sake of fairness to our customers in other NSP jurisdictions, this issue should
be resolved in a way that fairly allocates a share of the benefits and costs of the
resources that serve each jurisdiction. In the event the Commission denies
recovery of MEC IT in this rate case, the Company will pursue a solution to this
issue and other “stranded” assets under the RTF with the Commission and

Commission Staff.

D. Summary

PLEASE SUMMARIZE WHY THE ADDITION OF THE MEC II PPA TO THE
COMPANY’S GENERATION RESOURCES WOULD BE PRUDENT.

The underlying merits of the MEC II PPA ate cleat: it is a low-cost, combined-
cycle facility that was made available when the forecast upon which the original
decision was based predicted a need for capacity. As a result, the addition of

the MEC II PPA should be deemed prudent.

Even if the analysis takes into account mote recent information, the MEC II
PPA begins only a handful of years eatlier than our most recent forecasts show
a capacity deficit. The MEC II resource provides significant benefits by hedging
against sudden variations in resource needs as well as providing low-cost,
combined-cycle capacity and energy as we move into a rapidly changing energy
future. As we move to reduce the baseload energy provided by Shetco 1 and 2,
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