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The Office of the Attorney General—Residential Utilities Division (“OAG”) respectfully
submits the following Reply Comments in response to the Minnesota Public Utilities
Commission’s (“Commission”) Notice of Extended Reply Comment Period issued on March 30,
2021, which solicits comments on Xcel Energy’s 2020-2034 Upper Midwest Integrated Resource
Plan (“IRP”).

These Reply Comments respond to the Initial Comments of Citizens Utility Board, Clean
Energy Organizations (“CEOs”), Department of Commerce, Division of Energy Resources (“the
Department”), Sierra Club, and other parties. The initial comments filed in this docket
demonstrate that Xcel’s proposed 800 MW combined cycle gas plant (“the Sherco CC”) is not in
the public interest. The Sherco CC would significantly and needlessly increase costs for
customers, and would also expose customers to greater risk, including volatile fuel costs, expected
federal regulatory policies, and potentially lower than forecast market sales revenues.

The OAG recommends the Commission modify Xcel’s resource plan to remove the Sherco

CC. In lieu of the Sherco CC, the OAG recommends the Commission require Xcel to complete a
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competitive bidding process to procure solar-plus-storage projects, which the record shows will
be both lower-cost and lower-risk for customers.
BACKGROUND

Xcel initially proposed the Sherco CC as part of its 2015 resource plan, where the main
disputed issue was whether and when it would retire Sherco units 1 and 2.! Xcel’s initial filing
included a preferred plan that would have continued to run these two coal units through at least
2030.%2 It was not until intervening parties filed initial comments that included modeling of
alternative plans that included retiring these two units that Xcel asked the Commission for
permission to file a revised plan that retired Sherco 1 and 2 in 2026 and 2023, respectively.® As
part of the revised plan, Xcel also proposed to build a combined cycle gas plant on site at Sherco
after the coal units retired.* Stakeholders generally supported Xcel’s revised plan, but argued to
the Commission that it was premature in the regulatory cycle to approve a particular replacement
resource at a particular site—that level of specificity was intended for a certificate of need
proceeding.’

The Commission agreed and authorized Xcel to file for a certificate of need for a resource
of the approximate size and providing the same type of energy (an intermediate resource) as the

proposed Sherco CC. “[M]ore likely than not there will be a need for approximately 750 MW of

! Docket No. E-002/RP-15-21, Xcel Energy’s 2016-2030 Upper Midwest Resource Plan at 13 (Jan. 2, 2015) (“We
recognize that the future of Sherco Units 1 and 2 is of fundamental interest to all of our regulators and other
stakeholders.”).

2 Id. at 13-14 (“[O]ur Preferred Plan assumes the continued operation of Sherco Units 1 and 2 through 2030[.]”).

3 Docket No. E-002/RP-15-21, Xcel Energy Reply to the July 2, 2015 Comments received on its 2016-2030 Upper
Midwest Resource Plan at 2 (Oct. 2, 2015).

41d.

5 See Docket No. E-002/RP-15-21, Order Approving Plan with Modifications and Establishing Requirements for
Future Resource Plan Filings at 9 (Jan. 11, 2017) (“The Department, the Clean Energy Organizations, and the Xcel
Large Industrials objected to a decision that would commit to specifics such as the exact location, fuel type, and
generation capacity.”).
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intermediate capacity coinciding with the retirement of Sherco 1 in 2026.”° The Commission
intended for the certificate of need process to include an alternatives analysis that had been lacking
in the resource plan proceeding. “The process will allow consideration of resources or resource
combination alternatives that meet the identified resource and reliability need without prejudging
or foreclosing Xcel’s preferred plan. Potential need-addressing alternatives between 2025 and
2030 could include renewal of some expiring [power purchase agreements], additional demand
response, or some other new generation.”’

Before the Commission issued its written order, the Legislature passed a bill that, as
initially introduced, would have allowed Xcel to build the plant as proposed without seeking a
certificate of need and required the Commission to approve all costs associated with the
construction and operation of the plant.® After objections to the “blank check” this would provide
to Xcel, the legislature amended the bill to require the Commission to approve only “reasonably
and prudently incurred costs” rather than all costs.’ The final version of the bill went a step further
toward protecting customers: while it still allowed Xcel to bypass the certificate of need for a gas
plant built at Sherco—whether as proposed in the 2015 resource plan or as approved by the
Commission in a later resource plan—it stated that “[r]easonable and prudently incurred costs and
investments . . . may be recovered” by Xcel pursuant to the provisions of Minnesota Statutes,

section 216B.16.1°

6J1d. at11.

71d. at 9.

8 A bill for an act relating to energy; authorizing construction and operation of a natural gas combined cycle electric
generation plant, H.F. 113, 90th Leg., Reg. Sess. (Minn. 2017).

9 Journal of the House — 7th Day — Thursday, January 19, 2017 at 122.

10 An act relating to energy; authorizing construction and operation of a natural gas combined cycle electric generation
plant, 2017 Minn. Laws, ch. 5, § 1 (hereinafter “Sherco CC Law™).



http://wdoc.house.leg.state.mn.us/leg/LS90/HF0113.0.pdf
http://wdoc.house.leg.state.mn.us/leg/LS90/HF0113.0.pdf
https://www.house.leg.state.mn.us/cco/journals/2017-18/J0119007.htm#122
https://www.revisor.mn.gov/laws/2017/0/Session+Law/Chapter/5/2017-07-25%2014:34:56+00:00/pdf
https://www.revisor.mn.gov/laws/2017/0/Session+Law/Chapter/5/2017-07-25%2014:34:56+00:00/pdf
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ANALYSIS
1. THE COMMISSION SHOULD REJECT XCEL’S PROPOSAL TO APPROVE THE SHERCO CC

BECAUSE IT WOULD NEEDLESSLY INCREASE COSTS FOR CUSTOMERS AND SUBJECT
THEM TO EXCESSIVE RISKS.

The Commission’s duty in this IRP proceeding is to consider and uphold the public interest.
Specifically, the Commission must “approve, reject, or modify” Xcel’s resource plan “consistent

with the public interest.”!!

While the “public interest” is not statutorily defined, it includes
considerations such as cost-effectiveness, environmental impacts, and compliance with statutory
goals and preferences. Based on these considerations, Xcel has urged the Commission to conclude
that its preferred plan is in the public interest: “The Supplement Preferred Plan best positions the
Company to achieve our ambitious carbon-reduction goals while maintaining a reliable system
and keeping our customers’ bills low and, therefore, is in the public interest and should be
approved.”!?

The record in this proceeding shows that this is not true. The Sherco CC would increase
costs for customers and would expose them to an excessive amount of risk. In addition, the
Commission is not legally required to approve the Sherco CC or to find that it is part of Xcel’s
least cost plan. The OAG recommends the Commission find that the Sherco CC is not in the public

interest and modify Xcel’s resource plan to remove the Sherco CC.

A. The Sherco CC Would Increase Customer Costs.

Parties’ initial comments demonstrate that the Sherco CC is not the most cost-effective

option and would result in significant increases to customers’ bills. The OAG’s comments

' Minn. Stat. § 216B.2422, subd. 2(a).
12 Docket No. E-002/RP-19-368, Xcel Energy Upper Midwest Integrated Resource Plan 2020-2034 Supplement at 1
(June 30, 2020) (hereinafter “Supp.”).
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highlight the analyses of the Department and the CEOs, but we note that several other parties came
to similar conclusions.

The Department’s analysis demonstrates the Sherco CC is not cost-effective. In the bulk
of its Strategist runs, the Department “locked in” the addition of the Sherco CC in 2027, just as
Xcel did.'* However, the Department did perform an analysis of its preferred scenario (134) with
and without the Sherco CC.!* The Department’s analysis found that removing the Sherco CC
lowered PVSC by $205 million in the Base Case. Moreover, the findings were robust: removing
the Sherco CC lowered PVSC in every one of the twenty-four contingencies used by the
Department (and Xcel), including a $203 million cost reduction when externality costs are
excluded.!® This means that even without considering the cost of the pollution that would be
generated by the Sherco CC, the plant is not cost-effective.

The CEOs’ modeling came to similar conclusions. In the CEOs’ Base Case—which
adjusts for many of the biases described in the next section—the PVSC for the CEO’s preferred
plan is $245 million lower than the lowest-cost plan that includes the Sherco CC.'®

In addition to the price premium of the Sherco CC, the CEOs’ modeling analysis had
another important finding: when the CEOs lowered solar and battery costs and gave EnCompass
the option to select solar-plus-storage hybrid projects, the model preferred these hybrid projects
to the Sherco CC. This is noteworthy because the Department’s analysis—which did not include
hybrid projects as an option that could be selected—showed a preference for standalone solar in

the mid-term. It is not clear whether the Department’s modeling would have selected solar-plus-

13 Department Initial Comments at 45 (Feb. 11, 2021) (eDocket No. 20212-170853-01).

4 1d. at 66. The results of the analysis can be found by comparing the PVSCs of Scenario 134 (Attachment 1, page
34 of 36) with Scenario 134a (Attachment 3, page 1 of 1).

15Tt is also noteworthy that the Department removed the Generic CC as a resource option because “a CC unit was
never selected in about 2,000 draft model runs.” Id. at 56.

16 CEO Initial Comments, Attachment A at 21 (Feb. 11, 2021) (eDocket No. 20212-170901-04).



https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bE0EE9177-0000-CE1E-BB74-B320A58A6DD0%7d&documentTitle=20212-170853-01
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bD0609377-0000-C87B-BE21-260C77A71105%7d&documentTitle=20212-170901-04
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storage if given the option, but the point is that both parties” modeling showed that robust solar

additions in some form would be far less expensive for customers than building the Sherco CC.

B. Xcel’s IRP Modeling Is Biased in Favor of the Sherco CC.

Many parties have shown why Xcel’s proposal is not cost-effective. Xcel has argued that
its preferred plan is cost-effective, but its arguments are based on its flawed and biased modeling.
In their initial comments, other parties identified numerous inputs used in the Company’s capacity
expansion modeling that are biased in favor of its proposed Sherco CC. The following is a brief
summary of some of Xcel’s most dubious assumptions that bias its model in favor of the Sherco
CC and against competing technologies such as solar and battery storage:

e Xcel forced the capacity-expansion models to include the Sherco CC. As several
parties noted, Xcel hardwired the Sherco CC into every capacity-expansion modeling
run, rather than allowing the model to determine whether or not the Sherco CC should
be included. This deprives the Commission of insight into the cost-effectiveness of the
project.

e Xcel overestimates its customers’ future energy usage and peak demand. The
Department found Xcel’s load forecasts are ‘“‘systematically biased,” consistently
overestimating its customers’ peak demand and energy needs.!” This could lead to the
Company to procuring more generation resources than necessary—or procuring
resources before they are needed—thus unnecessarily increasing costs for customers.

e Xcel dramatically overestimated the cost of battery storage. The CEOs provided
battery storage cost data from actual approved projects in New Mexico that suggest

Xcel’s Base forecast overestimates battery storage costs by 68 percent for 2022 projects,

17 Department Initial Comments at 25 (Feb. 11, 2021) (eDocket No. 20212-170853-01).



https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bE0EE9177-0000-CE1E-BB74-B320A58A6DD0%7d&documentTitle=20212-170853-01
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and even Xcel’s “Low” forecast overestimates costs by 40 percent.'® Even with these
price reductions, the CEOs’ battery cost assumptions appear to overstate battery storage
costs. In its 2017 Colorado all-source bidding solicitation, Xcel received bids from
multiple developers for four-hour battery storage at under $10/kW-month, with the low
bid coming in at $8.61/kW-month.'” Battery storage costs have been falling at a
breakneck pace, making it imperative to use as up-to-date pricing information as
possible.?’ Xcel’s battery storage cost forecast is woefully out of date.

e Xcel overestimated the cost of solar generation. The CEOs and Sierra Club pointed
out that Xcel overestimated the cost of solar generation. For example, Xcel’s forecasted
levelized cost for a utility-scale solar project with a commercial operation date (“COD”)
of 2023 is $53.81/MWh. For comparison, LevelTen Energy—which maintains “the
world’s largest collection of PPA pricing offers, spanning 21 countries in North America
and Europe”—found the 25th percentile solar PPA in the Minnesota Hub of MISO was
$36/MWh in the first quarter (“Q1”) of 2021.2! Even Xcel’s “Low” solar cost
scenario—3$44.66/MWh for a 2023 COD—significantly exceeds the MISO solar PPA
average. Thus, Xcel’s solar cost forecasts are unreasonably high, making its proposed
Sherco CC appear more cost-effective by comparison.

e Xcel did not adequately consider solar-plus-storage hybrid projects. The vast
majority of Xcel’s modeling runs did not even include hybrid projects as an option,

because Xcel deemed hybrid projects not cost-effective. However, when the CEOs

18 CEO Initial Comments, Attachment A at 10 (Feb. 11, 2021) (eDocket No. 20212-170901-04).

19" In the Matter of the Application of Public Service Company of Colorado for Approval of Its 2016 Electric Resource
Plan, Colo. Pub. Utils. Comm’n No. 16A-0396E, Notice of Re-Filing Confidential and Highly Confidential
Information as Public, attach. 9 at 2 (Jan. 14, 2021) (Document ID 938706).

20 See, e.g., BloombergNEF, Battery Pack Prices Cited Below $100/kWh for the First Time in 2020, While Market
Average Sits at $137/kWh (Dec. 16, 2020).

21 LevelTen Energy, PPA Price Index: Q1 2021 at 3, 25 (Apr. 13, 2021).



https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bD0609377-0000-C87B-BE21-260C77A71105%7d&documentTitle=20212-170901-04
https://www.dora.state.co.us/pls/efi/efi_p2_v2_demo.show_document?p_dms_document_id=938706&p_session_id=
https://about.bnef.com/blog/battery-pack-prices-cited-below-100-kwh-for-the-first-time-in-2020-while-market-average-sits-at-137-kwh/
https://about.bnef.com/blog/battery-pack-prices-cited-below-100-kwh-for-the-first-time-in-2020-while-market-average-sits-at-137-kwh/
https://www.leveltenenergy.com/post/q1-2021
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updated the solar and battery cost forecasts, EnCompass selected a significant amount
of solar-plus-storage hybrid projects.??> Thus, by excluding solar-plus-storage hybrid
projects, Xcel eliminated a potentially lower-cost alternative to its Sherco CC.

e Xcel only allowed solar, wind, and storage additions in unreasonably large
increments. As the Sierra Club noted, the minimum sized project Xcel allowed to be
added in any given year was 750 MW for wind, 500 MW for solar, and 321 MW for
battery storage.”> From customer cost perspective, a major benefit of renewable
generation is its scalability; unlike thermal resources—which can typically only be built
in large increments—renewables can be scaled to the energy or capacity need and can
be added in phases over multiple years to match the energy and/or capacity need. This
modeling decision further biased the results in favor of the Sherco CC.

¢ Xcel dramatically overestimates potential capacity sales prices. As the Department
noted, Xcel’s strategist modeling allows the Company to sell up to 500 MW of capacity
into the market at the maximum possible MISO capacity price—i.e., the cost of new
entry (“CONE”). This price is dramatically higher than what Xcel would likely receive
for selling any excess capacity. The clearing price for MISO’s Planning Resource
Auction has averaged just $5.25/MW-day for Zone 1 over the past eight years. For
comparison, the CONE for planning year 2021-22 is $254.27/MW-day for Zone 1, or
nearly fifty times higher than the average clearing price.**

This list is far from exhaustive, but it illustrates the systematic bias in Xcel’s capacity

expansion modeling. Each of these biases favors the Sherco CC, either directly—by overstating

22 CEO Initial Comments, Attachment A at 17 tbl. 5 (Feb. 11, 2021) (eDocket No. 20212-170901-04).
23 Sierra Club Initial Comments at 13—14 (Feb. 11, 2021) (eDocket No. 20212-170888-02).
24 Midcontinent Independent System Operator, 2021/2022 Planning Resource Auction Results at 9 (Apr. 15, 2021).



https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bD0609377-0000-C87B-BE21-260C77A71105%7d&documentTitle=20212-170901-04
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7bF0099377-0000-C335-8350-6BF804B11356%7d&documentTitle=20212-170888-02
https://cdn.misoenergy.org/PY21-22%20Planning%20Resource%20Auction%20Results541166.pdf
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the plant’s potential benefits or forcing the model to include the pant—or indirectly—by artificially
increasing the cost of alternative resources. As detailed in the preceding section, when these biases
are rectified, it is clear the Sherco CC would significantly and unreasonably increase costs for

customers.

C. The Sherco CC Would Expose Customers to Excessive Risk.

In addition to increasing system costs, Xcel’s proposed Sherco CC would also significantly
increase risk for customers, including greater exposure to volatile fuel costs, expected federal
regulatory policies, and potentially lower than forecast market sales revenues.

The Department noted that Xcel’s modeling suggests the Sherco CC will operate at a
suspiciously high capacity factor (i.e., above 70 percent).?> As the Department explained, this is
likely the result of Xcel’s treatment of spot market prices in its capacity expansion modeling: the
market energy price is exogenous, meaning the market price is the same in a given period
regardless of the Company’s resource additions or retirements. This means if the model finds that
Xcel could build a new generation resource with a levelized cost that is below the market energy
price, the model will select the new resource with the expectation that the profits from market
sales will reduce the revenue requirement. However, as the Department explained, in the real
world other utilities and merchant generators would respond to an energy market price gap, the
gap would disappear, and the expected profits from market sales would not materialize.?® Thus,
the Department concluded:

[Capacity expansion models (“CEMSs”)] are a static model of a dynamic process. As

a result, it is not enough to simply get a set of results. It is critical to understand

why the model is producing the results and to understand the resulting risks from

factors outside the model’s consideration. The result for the IRP is that units

recommended for Xcel’s expansion plan may differ from CEM outcomes due to the
necessity of considering factors beyond the CEM’s ability to consider. In particular,

25 Department Initial Comments at 66 (Feb. 11, 2021) (eDocket No. 20212-170853-01).
26 Id. at 32-34.
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units may be removed from the proposed expansion plan if it appears they are cost

effective largely due to an assumed gap between the unit’s costs and the expected
revenues from the Spot Market.*’

The Sherco CC epitomizes the Department’s concerns. The Department’s analysis found
the Sherco CC was running at a capacity factor of over 70 percent, and that roughly half of the

t.2®  This outcome is extremely

Sherco CC’s generation was being sold into the spot marke
unlikely, and if these market sales do not materialize, customers will still be required to pay the
full revenue requirements—including the Company’s return on rate base—for the plant, even if it
ends up running half as often as the Company currently projects. It is unreasonable for Xcel to
expose customers to this risk.

The Sherco CC’s large size and long book life would also expose customers to significant
environmental regulatory risk. Xcel’s own carbon-reduction goals include producing 100 percent
carbon-free energy by 2050.%° The Walz Administration has proposed an even more ambitious
target to produce 100% carbon free electricity by 2040.3° And the Biden Administration has set
the most ambitious goal of “100 percent carbon pollution-free electricity by 2035.”3! Xcel projects
a book life of 40 years for the Sherco CC, meaning its useful life would extend to 2068.3> This
would be long after Xcel plans to eliminate all emissions. Thus, building a plant with a 40-year
lifespan in 2027 means that it will either (1) be shut down well before the end of its useful life, (2)

require expensive upgrades that are not included in Xcel’s cost calculations, or (3) render the

company unable to meet the state and federal governments’ stated goals, as well as its own goals.

27 Id. at 33-34 (emphases added).

28 Id. at 66.

2 Xcel Supp. at 1.

30 Kirsti Marohn, Walz calls for 100 percent carbon-fiee electricity by 2040, MINNESOTA PUBLIC RADIO (Jan. 25,
2021).

31 The White House, FACT SHEET: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed
at Creating Good-Paying Union Jobs and Securing U.S. Leadership on Clean Energy Technologies (Apr. 22,2021).
32 Xcel Supp. at 76, Table IV-22.

10


https://www.mprnews.org/story/2021/01/24/walz-calls-for-100-percent-carbonfree-electricity-by-2040
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In addition, the U.S. Court of Appeals for the D.C. Circuit recently vacated the Trump
Administration’s proposed Affordable Clean Energy rule, which was intended to regulate
greenhouse gas emissions from power plants under section 111(d) of the Clean Air Act. As a
result, the EPA must now develop its own rule to ensure Clean Air Act section 111(d)
compliance.®* While it is not yet known what the new rule regulating greenhouse gas emissions
from power plants will require, it could have enormous impacts for fossil fuel power plants.

Further, the U.S. Senate recently voted to reinstate regulation of methane emissions from
gas extraction, and the House is expected to follow suit.>* These and other potential methane
regulations could lead to significantly higher gas prices. Moreover, even if gas prices do not
increase significantly, the Sherco CC would expose customers to gas’s considerable price
volatility. For example, during the February 2021 winter storm, gas prices increased nearly
tenfold in one week.*

D. The Sherco CC Law Does Not Require the Commission to Find that the

Sherco CC Is in the Public Interest or to Treat It as an Approved Project in
this Proceeding.

Despite the many problems with Xcel’s proposed Sherco CC, stakeholders differ as to
whether and how the Sherco CC Law affects the Commission’s decision in this case. The
Department concludes that, because the Sherco CC Law allows Xcel to bypass the certificate-of-
need process for the Sherco CC, “it is appropriate to treat the Sherco CC unit as an approved

project in this proceeding.”*® Other parties, however, reach the opposite conclusion.?” And Xcel

33 Catherine Morehouse, DC Circuit Rejects Trump EPA ACE Rule, Opening Door for More Stringent Regulations
Under Biden, UTILITY DIVE (Jan. 20, 2021).

3 Emma Newburger, Senate Votes to Restore Obama-Era Regulation of Methane, a Climate-Warming Gas, CNBC
(Apr. 28, 2021).

35 U.S. Energy Information Administration, Cold weather brings near record-high natural gas spot prices (Matr. 5,
2021).

36 Department Initial Comments at 44 (Feb. 11, 2021).

37 See Citizens Utility Board Initial Comments at 9-10; CEO Initial Comments at 5-8, Northern Natural Gas Initial
Comments at 5-6; Sierra Club Initial Comments at 105-08.
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has not said whether it believes the Sherco CC Law impacts the Commission’s authority under the
resource planning statute.

The Sherco CC Law has no bearing on the Commission’s resource-planning decisions in
this case. The law does not declare that the Sherco CC is in the public interest, require Xcel to
construct it, or require Xcel to include it in a future resource plan. Moreover, nothing in the law
requires the Commission to find that the Sherco CC is part of a least-cost resource package if it is
not, and it does not force the Commission to approve a resource plan that includes a gas plant at
Sherco. Simply put, the Sherco CC Law does not alter the Commission’s duties under the
resource-planning statute.

Instead, the Sherco CC Law simply allows Xcel to construct the Sherco CC regardless of
whether it is in the public interest or is least-cost compared to alternatives. The Commission,
however, has a duty to ensure that customers do not bear the risk of constructing a plant that will
increase customer costs and will almost certainly not be running 25 years from now. In other
words, Xcel may take on that risk, and the Sherco CC Law prevents the Commission from
opposing it, but the law does not require that the Commission to backstop a bad decision by Xcel
with customer money. And as described above, there is ample evidence in the record to support
a finding that the Sherco CC is not, in fact, in the public interest because it increases customer
costs and risk. Accordingly, the OAG urges the Commission to find that the Sherco CC is not in
the public interest and to modify Xcel’s IRP to remove the combined cycle plant.

II. INSTEAD OF APPROVING THE SHERCO CC IN A RESOURCE PLAN, THE COMMISSION

SHOULD REQUIRE XCEL TO COMPLETE A COMPETITIVE BIDDING PROCESS FOR SOLAR-
PLUS-STORAGE PROJECTS.

It is the Commission’s statutory duty to approve, reject, or modify a resource plan
consistent with the public interest. The record is clear: the Sherco CC would both increase costs

for customers and expose them to an excessive amount of risk and, thus, is not in the public

12
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interest. The OAG recommends that the Commission modify Xcel’s resource plan to remove the
Sherco CC. In lieu of the Sherco CC, the OAG recommends that the Commission require Xcel to
complete a competitive bidding process to procure solar-plus-storage projects. The record from
this and other proceedings demonstrates that a robust bidding process for solar-plus-storage
resources will likely result in the least cost resource needed to meet future needs.

A. Solar-Plus-Storage Hybrid Projects Are the Lowest Cost Resource.

As detailed in Section I.B, Xcel’s modeling assumptions significantly overstate the cost of
solar generation and battery storage. Figures 1 and 2 below compare Xcel’s forecasted solar and
battery storage costs with the LevelTen Energy Minnesota solar PPA price in Q1 2021 and the
low bid for four-hour battery storage from Xcel Colorado’s 2017 all-source bidding process. As
Figure 1 shows, the 25th percentile Minnesota solar PPA price in Q1 2021 is lower than Xcel’s
“Low” solar cost forecast in every year of the planning horizon. Similarly, Figure 2 shows that
the actual low bid for battery storage Xcel received in its Colorado solicitation is not only
dramatically lower than Xcel’s “Low” battery cost forecast for 2023, but also lower than Xcel’s

“Low” battery cost forecast through 2044.

13
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Figure 1. Xcel Base and Low solar cost forecasts compared to 25th percentile MN Hub
solar PPA
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Figure 2. Xcel Base and Low battery cost forecasts compared to Xcel Colorado actual bid
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Xcel’s forecasting errors are not limited to this docket; the Company has consistently
underestimated cost declines for new technologies in its resource planning analyses. For example,

in its 2013 Sherco Life Cycle Management Study, the Company’s Base solar price assumption
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was $125/MWh.*® Less than a year later, the Company issued a request for proposals (“RFP”) for
solar projects that produced a bid with a levelized cost of [TRADE SECRET DATA BEGINS
TRADE SECRET DATA ENDS], which was below even the lowest solar cost
scenario used in that docket.*® Similarly, in its last IRP, Xcel modeled wind costs at roughly
$30/MWh with the PTC and $50 without.** The next year the Company issued a wind RFP and
received PPA bids with levelized costs under [TRADE SECRET DATA BEGINS
TRADE SECRET DATA ENDS] and build-own-transfer bids with levelized costs under
[TRADE SECRET DATA BEGINS TRADE SECRET DATA ENDS], both of
which are well below even the lowest wind cost scenario used in the IRP.*!

The record in this docket shows that a properly-sized solar-plus-storage resource will
likely be the lowest-cost option to meet customers’ needs. When the CEOs reduced the solar and
battery storage price forecasts and gave EnCompass the ability to select solar-plus-storage hybrid
projects, the model selected hybrid projects over the Sherco CC. This is especially noteworthy
considering that the solar and battery costs used by the CEOs are still higher than the bids Xcel
received in Colorado. This suggests that the customer savings from procuring solar-plus-storage

projects rather than the Sherco CC will be even larger than the CEOs project.

38 In the Matter of Xcel Energy's Sherco Life Cycle Management Study/2014 Integrated Resource Plan, Docket No.
E-002/RP-13-368, Xcel Energy Life Cycle Management Study for Sherburne County (Sherco) Generating Station
Units 1 and 2 at B-6 (July 1, 2013) (eDocket No. 20137-88744-01).

3 In the Matter of Xcel Energy’s Petition for Approval of a Solar Portfolio to Meet Initial Solar Energy Standard,
Docket No. E-002/M-14-162, Petition at 9 (Oct. 24, 2014) (eDocket No. 201410-104139-02 ).

40 In the Matter of Xcel Energy’s 2016-2030 Integrated Resource Plan, Docket No. E-002/RP-15-21, Initial Filing—
Appendix J at 33 (Jan. 2, 2015) (eDocket No. 20151-105859-02).

41 In the Matter of the Petition of Xcel Energy for Approval of the Acquisition of Wind Generation from the Company’s
2016-2030 Integrated Resource Plan, Docket No. E-002/M-16-777, Supplement at 40 Table 6 (Mar. 16, 2017)
(eDocket No. 20173-129927-01).
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B. The Commission Should Ensure that Xcel Uses a Procurement Process that
Allows for Robust Bidding.

While the record demonstrates that solar-plus-storage resources are the lowest-cost option
to meet customers’ needs, the Commission should take steps to ensure that Xcel conducts a robust
bidding process to secure the best price. On pages 91-97 of its Initial Comments, the Department
provided an overview of the two-track bidding process for competitive resource procurement that
the Commission has developed over the last two decades. The Track 1 process has been used
when Xcel does not intend to submit a proposal for a Company-owned project, and the Modified
Track 2 process has been used when Xcel does intend to submit a proposal. As the Department
noted, this two-track bidding process “has worked well when the process is followed.”*?

However, Xcel’s recent Sherco Solar bidding process illustrates the problems that can arise
when the process is not followed. For the Sherco Solar project, Xcel purported to use the Modified
Track 2 process, which is intended to spur competition and, ultimately, reduce costs for customers.
However, the Company placed several restrictions on the bidding process, and as a result it
received just two bids from outside parties. One was incomplete and removed from consideration
almost immediately, and the other was “non-conforming” and was eliminated in the “Threshold
Review” phase.** Thus, the only project that actually advanced to the “Key Parameters Review
and Scoring” phase was Xcel’s own submission. Moreover, Xcel’s proposed project has an
installed cost that is well above the national average for utility-scale solar projects, and a levelized
cost that is [TRADE SECRET DATA BEGINS TRADE SECRET DATA ENDS]

higher than the 25th percentile solar PPA price in Minnesota in Q1 2021.** To make matters

4 Department Comments at 98 (Feb. 11, 2021) (eDocket No. 20212-170853-01).

4 In the Matter of Xcel Energy’s Petition for Approval of the Sherco Solar Project, Docket No: E002/M-20-891,
Petition Sherco Solar Project at 33—34 (Apr. 12, 2021) (eDocket No. 20214-172812-01).

“Id at5.
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worse, Xcel also disregarded the Commission’s requirement to file a contingency plan to address
the potential for the bidding process to fail.** By any measure, the Sherco Solar procurement
process was a failure.

Because of these past issues, the OAG recommends modifications to Xcel’s bidding
process avoid similar results in the next procurement. Specifically, the OAG recommends that
the Commission require Xcel to provide, within 90 days of the Order in this docket, a proposal for
a competitive bidding process to procure approximately 700 MW (UCAP) of solar-plus-storage
projects in 2027. In this filing, Xcel should indicate whether it intends to submit one or more
proposals for Company-owned projects.

At minimum, Xcel’s proposed process should include the following components:

¢ A list of potential independent auditors to oversee the bidding process and evaluate the
proposals;

e The criteria that the independent auditor will use to evaluate proposals;

e The proposed text of the request for proposals;

e The proposed timeline for the issuance of the request for proposals, the allowed
response time, the date upon which Xcel will submit its self-build proposal (if
applicable), and the date upon which the independent auditor will submit its report to
the Commission detailing the bid results;

¢ Confirmation that the request for proposals will be published publicly and open to any

interested developer;

4 In the Matter of Xcel Energy’s 2016-2030 Integrated Resource Plan, Docket No. E-002/RP-15-21, Order
Approving Plan with Modifications and Establishing Requirements for Future Resource Plan Filings at 11, Order
Point 5¢ (Jan. 11, 2017) (eDocket No. 20171-128000-01).
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e Confirmation that there will be no geographic limitations on the location of proposed

projects; and

e A contingency plan in the event of an unsuccessful bidding process.

CONCLUSION AND RECOMMENDATIONS

The record in this docket is clear: the Sherco CC is not in the public interest. Xcel’s
capacity expansion modeling is systematically biased in favor of the Sherco CC, and when these
biases are rectified, the modeling clearly shows the Sherco CC will significantly increase costs for
customers. The Sherco CC would also significantly increase risk for customers, including greater
exposure to volatile fuel costs, expected federal regulatory policies, and potentially lower-than-
forecast market sales revenues. Nothing in the Sherco CC Law alters this analysis or requires the
Commission to conclude that the Sherco CC is part of a least-cost resource mix for Xcel.

The OAG recommends that the Commission modify Xcel’s resource plan to remove the
Sherco CC. In lieu of the Sherco CC, the OAG recommends that the Commission require Xcel to
complete a competitive bidding process to procure solar-plus-storage projects. The OAG
recommends that the Commission require Xcel to provide, within 90 days of the Order in this
docket, a proposal for a competitive bidding process to procure approximately 700 MW (UCAP)
of solar-plus-storage projects in 2027. In this filing, Xcel should indicate whether it intends to
submit one or more proposals for Company-owned projects.

At minimum, Xcel’s proposed process should include the following components:

e A list of potential independent auditors to oversee the bidding process and evaluate the

proposals;

e The criteria that the independent auditor will use to evaluate proposals;

e The proposed text of the request for proposals;

18
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e The proposed timeline for the issuance of the request for proposals, the allowed
response time, the date upon which Xcel will submit its self-build proposal (if
applicable), and the date upon which the independent auditor will submit its report to
the Commission detailing the bid results;

e Confirmation that the request for proposals will be published publicly and open to any
interested developer;

e Confirmation that there will be no geographic limitations on the location of proposed
projects; and

e A contingency plan in the event of an unsuccessful bidding process.

Dated: December 7, 2021 Respectfully submitted,

KEITH ELLISON
Attorney General
State of Minnesota

/s/ Andrew Twite

ANDREW TWITE
Rates Analyst

/s/ Peter G. Scholtz
PETER G. SCHOLTZ

Assistant Attorney General
Atty. Reg. No. 0389936

445 Minnesota Street, Suite 1400
St. Paul, Minnesota 55101-2131
(651) 757-1473 (Voice)

(651) 296-9663 (Fax)
peter.scholtz@ag.state.mn.us

OFFICE OF THE ATTORNEY GENERAL—
RESIDENTIAL UTILITIES DIVISION
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December 7, 2021

Mr. Will Seuffert

Executive Secretary

Minnesota Public Utilities Commission
121 7 Place East, Suite 350

St. Paul, MN 55101

Re:  In the Matter of Xcel Energy’s 2020-2034 Upper Midwest Integrated Resource
Plan
MPUC Docket No. E-002/RP-19-368

Dear Mr. Seuffert:

Enclosed and e-filed in the above-referenced matter please find both the PUBLIC and
TRADE SECRET Revised Reply Comments of the Minnesota Office of the Attorney General—
Residential Utilities Division (“OAG”).

The OAG is resubmitting its reply comments pursuant to the Commission’s December 6,
2021 Order Striking Filing in this matter. The comments have been revised to remove certain
trade-secret information pertaining to Otter Tail Power Company, and to substitute publicly
available information that demonstrates that Xcel’s modeling significantly overstates the cost of
solar-plus-storage resources.

By copy of this letter all parties have been served. A Certificate of Service is also enclosed.
Sincerely,

/s/ Peter G. Scholtz

PETER G. SCHOLTZ
Assistant Attorney General

(651) 757-1473 (Voice)
(651) 296-9663 (Fax)
peter.scholtz@ag.state.mn.us

445 Minnesota Street, Suite 1400, St. Paul, MN 55101-2131
Office: (651) 296-3353 « Toll Free: (800) 657-3787 + Minnesota Relay: (800) 627-3529
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CERTIFICATE OF SERVICE

Re:  In the Matter of Xcel Energy’s 2020-2034 Upper Midwest Integrated Resource
ﬁtll’%C Docket No. E-002/RP-19-368

I, JUDY SIGAL, hereby certify that on the 7th day of December, 2021, I e-filed with
eDockets both the PUBLIC and TRADE SECRET Revised Reply Comments of the Minnesota
Office of The Attorney General—Residential Utilities Division and served a true and correct copy
of the same upon all parties listed on the attached service list by e-mail, electronic submission,
and/or United States Mail with postage prepaid, and deposited the same in a U.S. Post Office mail
receptacle in the City of St. Paul, Minnesota.

Is/ Judy Sigal
JUDY SIGAL




[40 5]

NIA
‘sijodeauuly
_ leoyo 89e w
-6T 89¢-6T 1S 440 ON 90IAI9S 21U0A08|T 0092 1S 1S Y19 S 0§ d17 NOSNILS | 09°'uosuns@pueinaq sawel pueinag '* sawer
769%-80€5S
NI
‘19)099
[elO 89€ IreH Auo Jaxdeg
-6T 89€-6T 1S 440 ON EVEISR IR ETE! SAY 8uINgIdYs 0902T SN*UW*19X930 P B Welag) weiag Koeu|
10002
eIqWIN|0D JO 10SIa
‘uolbuiysep
[eIO 89 000T NS
-6T 89€-6T 1S 440 ON 90IAI9S 21U0N109|T MN 188.1S © TOOT aansnlyueg | Bioraonsnlyues@iapuagp Japuag pineq
9€002
oa
‘uoibuiysem
_ leoyo 89e
-6T 89€-6T 1S 44O ON BOIAIDS DIUOKDBIT |  GZE 8IS MN IS UIST 0STT d11 SaNY [903S | WD [90)S @ salkeg eoIssar sajfeg 7 eoissar
TOYSS
NI
‘sijodeauulin
[eIOWO 89E woo'ABIe
-6T 89€-6T 1S 440 ON 90IAISS 21U0J108|3 G |4 Ile 19]|00IN T ABlau3 |90x | usjPIX@UBWSYISE Y BleWw uewaydsy elep
89E€Z0095
NIA
‘oyesueN
[eIO 89
-mﬁlwwmum.ﬁln_mln_u_o ON 9JIAIBS 21U0.03|F 89¢g Xog ‘O'd oejuelN JO \ﬁ_O >O@.:EO~MV_CME@NEEm yalvi\va uesng
T2TSS
NIA
‘uebe
[eIO 89E
-6T 89€-6T 1S 440 ON 92IAISS 21U0J109|T py Buissol) sawy G862 OSIN| BloABisusosiw@iaydlee JETRIN D uos|ly
70TSS
NIA
‘Ined wres
[eIO 89E GIG| AoeooApy [eluswuoIAUT
-m._ulm@m-m._ulj_wln_n_o ON 9JIAIBS J1U0Nd3IT | B1S M AV \ﬁ_m‘_m>_:3 6T6T 10} Isjua)d elosauulN m;o«.meo:E@..\_cw‘_wUCmm uosliaspuy us||3
LT€SS
NIA
‘uasseyueyd
[elO 89E B
-6T 89€-6T 1S 440 ON 9DIAI9S 21U dooT abejiIA MS €268 ‘ou| ‘weansdys | o-dulweansdis@yoequie yoequy Kreg
€0VSS
NIA
‘sijodeauuliy
_ [enyo 89t
-6T 89€-6T 1S 440 ON 92IAI9S 21U0NVBIT | DZ2ZZ 9IS 1S Y19 YLON 00T | "dioD Jejos sajels pajun| woo iejos-sn@Aagae ssol Aaqqy ssoy
awieN 1sI7 99IM8S 18108S 8pel] MaIA pous\ A1anilag SSalIppy aweN Auedwo) rew3 aweN 1se aweN 1sii4




TOYSS
NN
‘sijodeauuly
[elO 89¢ woa'ABia
-6T 89€-6T 1S 440 ON 92IAIBS 21U0II9|T 8-TOV ‘I[eIN 19]|03IN ¥ T | oul ‘seainas ABiaug 99X | us@IX@UOISIUUBP I sawe| uolsiuuag sawer
Z¢0SS
NN
_ ‘ow|3 axe
[elyo 89¢ ER]ITe)
-6T 89€-6T 1S 440 ON 99IAISS 21U0N03|T /T X0g9 Od J3Ye\ UBdLIBWY YUON 610 0meu®o)Imb 1939010 abioa
T6T2208SS
NN
_ ‘uining
[enyo 89¢
-6T 89€-6T 1S 440 ON 92IAI3S 21U029|T 1S Jouadns M 0E JaMod Bl0SauuliN wo2'919|le®@Jadooaq Jadoo) ayoolg
20vSS
NN
‘sijodeauuiy
[eIO 89 00Z¥ auns
-6T 89¢-6T 1S 440 ON 9JIAISS 21U0AD3|T 19811S Y19 'S €€ d171 S8Aly [801S W09 [90IS @ UIU0I"A3| 1 uljuod Aoy
90TSS
NN
‘Ined 1S
[e1oO~89€ woo’
-6T 89€-6T 1S 440 ON 9JIAISS 21U0AD3|T FIS W9 62L 0GE Ined 1S | (rrwb@20gp 20iswodueal %20IsWod uesr
TOTSS
NN
‘Ined 1S
[elO 89€ 00vT 003d-[esdusd sn'uw-aye
-6T 89¢-6T 1S 440 SOA 99IAISS 21U0109|T | BUNS 193.11S BIOSBUUIN S Aauiony ay1 Jo 32O | 1s'Be@sAsulone 82iawwod sAaulony 2218Wwo) 210N 21BUSD
¥02-6TTE9
(o]4]
'sino7 1S
[ePWO 89E
-6T 89€-6T 1S 44O ON BJIAISS 21U0AD3|T ‘PAIG OpaxnL T/8 ddvvy 18U uewyoouyol@uyol uewyjod uyor
€IvSS
©JOSBUUIN
‘sijodeauuiy
[erO 89¢ woo'al
-6T 89¢-6T 1S 440 ON 9JIAISS 21U0AD3|T 00% "8IS AN 1S pug 0T ABisu3 s|qemausy 403 -Jpa@uos|ied’sewoy) uosped sewoyl
TOTSS
NN
‘Ined 1S
[elO 89E ‘1S ©J0S8UUIN S any-lelsusg sn'uwl
-6T 89€-6T 1S 440 SOA 99IAISS 21U0N03|T 00vT 8uns Aauiony auy1 Jo 3o | -arersbe®@Aepeurd sawel Aepeue)d sawer
T009S
NN
‘oyesueN
[ePWO 89E w
-6T 89€-6T 1S 440 ON 92IAI3S 21U0I29|T 00T 9IS JQ Ja1wald T96T UIMoJ9 orexue| Jareals) [ 0o orexuewlalealb@Iiakaql 1akag eoISSar
aweN 1SI7 92IAI8S 19109S apel| MIIA poys\ Alanlieg ssalppy aweN Auedwo) rews aweN 1se7 aweN 1sii4




TOTSS
NIN
‘Ined 1S
[eIO 89E ise3 ade|ld UL T¢T sn
-6T 89¢-6T 1S 440 ON 92IAIBS 21U0II9|T 0GE 91NS | UOISSIWWOD Sd)| ‘uwr-alels@zafezuobhisuer Zsezuo9 jouer
LT9¢2-20TSS
NIN
‘Ined wres
[eIOWO 89E woa'Bbunn
-6T 89€-6T 1S 440 ON 99IAISS 21U0N03|T 1S uomme] gg Buninsuo) 1S3V | suod1SIV @ Aanieb prempa Aanreo premp3
T0vSS
NIN
‘sijodeauuliy uoneod
[eIO 89 ymolis sjqeureisns NIA Bio aniremul
-6T 89€-6T 1S 440 ON 92IAI3S 21U029|T 052 @S NISISIH TTC ‘aAeINIU| [eIUBWIUOIIAUT | -[eluswuoIInuL @) |163Ipalye Baipaiq Awy
LTTSS
NIN
‘epeue) s
[eIO 89
-6T 89¢-6T 1S 440 ON 9JIAISS 21U0103|3 3 pY epeue) s 18 VYNNI woo-o0lBeun||@oduely| oduely seonT
€TESS
NIN
‘oreyng
[elO 89€ diysiauned uswdojanag Bio
-6T 89¢-6T 1S 440 ON 99IAISS 21U0N03|T 3N 9AY PIE SOVT o1Wou093 Auno) bupn| “diysisupediybum@iausiof sS04 auajor
960€-82¥SS
NIN
‘sijodeauuliy
[eIO 89 [euoyeusaly| woo"paly
-6T 89€-6T 1S 440 ON 92IAI3S 21U0II29|T 69T AemybIH N 0095 pauisIanig Auaqi | 1SIanpALaql @ uew.anaxIw uew.and NI
86TCTOTSS
NIN
‘Imed jures
[eIO 89E sn’
-6T 89¢-6T 1S 440 ON 92IAIBS 21U0I29|T 082 9IS 3 99e|d YiZ G8| 9218wwo) jo uswyedaq | uw-sreis@uosnbiay uoreys uosnbia4 uoreys
901SS
NIN
‘sijodeauulp
aouelay
[eIO 89E -}I9S [e207 J0J axnnsu| aouelvy
-6T 89€-6T 1S 44O ON BOIMIBS D1U0IOBIT IS pugz '3 02.2 -J|9S [e207 40} dNWISU| Bio s @ 12108y [I91re uyor
TOTSS
NIN
‘Ined wres
[elO 89E 09ETM 3lS Bl0SBUUIN
-6T 89€-6T 1S 440 ON 92IAI3S 21U0D9|T 1S BIOSBUUIN ZEE Jo pleog Aunn suaznip | Bioelosauulwgna@auelq wonsp3 ueng
€008
00
‘1anuaqg
[ePWO 89E
-6T 89€-6T 1S 44O ON BDIAIBS dlUo)d9Ig 088 91S 1S ujodulT 08ST d71 x04 % sakay wo xojsahkax@requnps Jequng 4 103S
aweN 1SI7 92IAI8S 19109S apel| MIIA poys\ Alanlieg ssalppy aweN Auedwo) rews aweN 1se7 aweN 1sii4




0s0€e
a4
‘uoyrerel\
[e1oO 89€
-6T 89€-6T 1S 440 ON 92IAI9S 21U0J108|T "9AY |IEIMO|IDA 0562 MEeT Je supjuar wod mefresupjual@le supjuar uely
90TSS
NIN
_ ‘Ined 1S
_ PO 89¢ T9 @IS
-6T 89¢-6T 1S 440 ON 9JIAISS 21U0I3|3 183l1S eulg S "M'3'g’] ‘€z uolun [ed07] Bio'gzmaqi@ezn| addoH I9eYdIN
219v6
vO
_ ‘puepeo
[eryo 89¢ 6
-6T 89€-6T 1S 440 ON 8JIAI8S J1U0ND8|T | O0ET 8IS 1S J8ISOdM T0TC an|D euaIS | Jo°gnjoessis@Aiuay unsiiy KiuaH unsuy
T0TSS
NIN
_ ‘Ined1s
[enyo 89¢ oee#
-6T 89€-6T 1S 440 ON 92IAI9S 21U0J108|T 199.11S BINOOBM €T | Siolsanul Annn elosauully | Bio sioisaaulAnnuw@inw [EXETS] EIENN
¥20SS
NIN
‘uoibuiwreq
[eIO 89 w
-6T 89¢-6T 1S 440 ON 9JIAISS 21U0103|3 M IS 4l0ZZ 00EY | UoIyeIoossy d14103|3 eljoxed | 09'01103[aeloNep@uaulaye usuisH wepy
0.,,€-G200€
VO
‘llamsoy
[elWO ™ 89¢ GOE 91NS *Ou| ‘S9rel0SSyY
-6T 89€-6T 1S 440 ON 8JIAISS 21U0108|3 SALIQ Yred [eluojoD 0.5 pue Apauudy ¢ wod uua@iaheyd 19keH diyd
STYSS
NIN
‘sijodeauuliy
[e1oO 89€ INGTE @HNS Ao’
-6T 89€-6T 1S 440 ON 92IAI3S 21U0II29|T 19311S UIG Ynos 0Ge sijodeauul jo AuD | uwsijodeauuiw@Aaney wy KaneH wiy
20909
l
‘O9VIIHD
[eIO 89E SISNUBIS
-6T 89¢-6T 1S 440 ON 92IAI9S 21U0J1I9|T oAy 9leSeTN T pauIaduo Jo uolun 610 esnson@nasseyw nesseH M ueybsn
TOTSS
NIN
_ ‘Ined ures
[eryo 89¢
-6T 89€-6T 1S 440 ON 99IAISS 21U0N03|T 1S 1818d 1S 80% AB1au3 ysali4 | Bio'ABi1sus-ysai@uoljiwey uoyjiweH axyelq r
Gev1eovss
NIN
‘sijodeauuliy
[eIO 89 19911S YIXIS YINos 0¢¢ wo
-6T 89€-6T 1S 440 ON 92IAI9S 21U0J108|T 0S.T 8uns d771 %190y eny | 900Ny @oia1ianb ppor [JENELIS) ‘'t ppoL
SWeN 1SI7 99IAI8S 19109S apel] M3IA pouylsINl A1anije@ ssalppy aweN Auedwo) jrewg aweN iseq aweN 1sii4




Z0vSS
NI
‘sijodeauuliy
[eIO 89 002ZY 8Uns
-6T 89€-6T 1S 440 ON 90IAI9S 21U0N109|T 19911S YIXIS YInos £¢ d171 SOAlY [901S wo9'|901s@Asue| |awled Aauen lowled
TOTSS
NI
‘Ined 1S
[erO 89¢ 0GT aNns 3913WWOD
-6T 89¢-6T 1S 440 ON BOIMIBS D1U0IOBIT 19941S U3GOy N TOV | Jo JaquieyD ealy ned ‘IS | wod isqueydinedis@alfig aIAM epuaig
99055
NI
‘Buim pay
[eIOWO 89E sn uw-Bum
-6T 89€-6T 1S 440 ON 9DIAI9S 21U 199.41S Yunod 1S9 STE Buim pay JO Ao -parp@uosuems sl uuewyny Key|
80€SS
NI
‘19y09g
[eIO 89E 1S >000UeH §9TZT
-6T 89€-6T 1S 440 ON 90IAI9S 21U0N109|T 8tz Xog Od preog diysumo] Jaxdag| Bio diysumouandaq@uelq 18buigioy ueug
GSTSS
NI
‘Ined 1S
[eIO 89 Kouaby s
-6T 89¢-6T 1S 440 ON BOIMIBS D1U0IOBIT ‘N pd anehese 0zs |013U0D UonNjiod NI | N*UW81eIS@YDSEIYOX Huely yose|yoy yueliq
8€Z€-8T¥SS
NI
_ ‘abey|IA Auoyiuy 1S
_ leyo 89¢
-6T 89€-6T 1S 440 ON 9OINIBS 21U01}IB|T u7 Auoyuy 6062  MIQI ‘09T# uolun [0 610°09TMIGIONDL 191ya03 sewoy L
Z0vSS
NI
‘sijodeauuliy
[eo 89e 00, AS paJaueyd woo uane.d
.m.ﬁlmwm.m.ﬁln_mln_u_o ON 9JIAIBS 21U0.03|F 1S YIS S 09T ‘uanel) >Uw::wv_ .>Uwccwv_©_t:£8wv_m wnyola) ‘d |ehwes
70909
Tl
‘obealyn
[eIO 89E
-6T 89¢-6T 1S 440 ON 92IAISS 21U0J109|T 6 14 @AY ueblyoIN S ZE€ Ie|0S 910/ 610°1e|0S310A D) ||IM Ayuomuay] a welim
20755
NI
_ ‘sijodeauulin
_ lenyo 89e 002ZY 8Nns
-6T 89€-6T 1S 440 ON 9OINIBS 21U01IOR|T 19911S UIXIS Ymos €€ d71 sany 1903 d uosuyor yeles
Z0vSS
NI
‘sijodeauuliy
[erO 89¢ 00ZT 8uns w
.m.ﬁlmwm.m.ﬁln_mln_u_o ON 9JIAIBS 21U0.03|F 19941S UIG 'S 0ST nauleg % SSON oo.wmorc\sm_@:om:cow.v_u_w_ uosuyor pleyary
awieN 1sI7 99IM8S 18108S 8pel] MaIA pous\ A1anilag SSalIppy aweN Auedwo) rew3 aweN 1se aweN 1sii4




epeue)

de 0ed
eqoyueN
‘Badiuuipy
[elO 89€ urejy uonels ‘sTg xog Od
-6T 89€-6T 1S 440 ON 90IAISS 01U0JIO9(T 9T 714 @AV abenod 09 01pAH eqonueN B quroIpAY D ([omxewp [oMmxeN |Areq
90¥SS
NIN
‘sijodeauuliy
[eno 89e ©JOSBUUIN Bio uwAw
-6T 89€-6T 1S 440 ON 92IAI3S 21U029|T S anuaAY Uz LE2h Awouoo3 ABiaug ues|) | ouodaABisusuesp@isewh 1Se|\ 6balo
TOYSS
NIN
‘sijodeauuiy
[erO 89¢ 1ooj4 Y. woo'AB
-6T 89¢-6T 1S 440 ON 92IAI9S 21U009|T IlelN 19]|03IN ¥TH ou| AB1aug |99 | Jousjeox@eunsew e Arew equen Krepy
90TSS
NIN
_ ‘Ined 1S
[eryo 89¢
-6T 89¢-6T 1S 440 ON 99IAISS 21U0N03|T 31S Y12 €28 uoneod S1N3D Abisug Bi0°suaaAbisus@wed |leysrein wed
c0vSs
©J0SaUUIN
‘sijodeauuliy
[ePWO 89E 00vZ 8UNs
-6T 89€-6T 1S 440 ON 90IAI9S 21U0N109|T 19941S U19 'S 02T | Vd ‘uasuar uaug,Q 19|IIN wod me|low®|eysrews |reysreiN Aw3g
990€S
IM
‘00MOWOU0J0
[ePWO 89¢ oM
-6T 89¢-6T 1S 440 ON 32IAISS 21U0NV3IT pY SPoo 10T N T96 ‘Buninsuo)d ABisuz WM Wo™ ' Im@Iurew ure elARY
TOTSS
NIN
‘Ined 1S
[erO 89¢ 09ETM 8UNS ©10SaUUIN
-6T 89¢-6T 1S 440 ON 92IAI9S 21U009|T ‘199.11S ©IOSBUUIN ZEE Jo preog Annn suazmy | BioelosauuiwgnI@yaiuue leq UoSuUaAaT aluuy
29€SS
NIN
‘0]|92nUON
[e1oO~89€ sn'uwro
-6T 89€-6T 1S 440 ON ERINVERRINOI S| T 9IS 1S INUEM S0S 0]|92BUON Jo AND | |9onUOW D@ PIeUOS| [BYDel pleuoa’ 18yoey
LEVSS
NIN
‘uolbuiwoo|g
[erO 89¢ 000T aNns ‘1 ‘uaiBpur] w
-6T 89€-6T 1S 440 OoN 90IAISS 21U0NY3|T | BALQ JBIUBD UBWION 00ES ®» Aje@ uewyoH upje| oo uewyoyupprei@uosield uosie 1apad
SWEeN 1SI7 92IAI8S 191095 apel] MIIA pouys N A1anile@ ssalppy aweN Auedwo) Jlew3 aweN 1seq awep 1sii4




TOYSS
NIN
‘sijodeauuly
[eIO 89E JUSWUONIAUT
-6T 89¢-6T 1S 440 ON 92IAISS 21U01I8|3 096 9IS N @AY pIg 212 pue ABiau3 Joy Jauad B0 892uW@UOSBUD uos[aN eo
990SS
NIN
‘Buim payd
[eIOWO 89E Buninsuo)
-6T 89€-6T 1S 440 ON 99IAISS 21U0N03|T ONUBAY 1S9 OTTT [eluswuoliaug 7 ABisug B0’ |apusalb@uere J3|INIA uely
T0TSS
NIN
‘Ined wres
[eIOWO 89E GIG|  Aoeo0ApY [eluBWUOIIAUT
-6T 89€-6T 1S 440 ON 92IAIBS 21U0NDB|T | 31S M oAV AUSIaAIUN 6T6T 10} J21UaD BloSaUUI | Bio 19IUBdUW @ pUe|[oyINWS puejjoyinn ueng
20vSs
NIN
‘sijodeauuliy
[ePWO 89E w
-6T 89€-6T 1S 44O ON 921AI9S 21U0NV9IT | 00ZY 1S IS YIXIS YINoS €€ d7171 SaAIYy |901S | 02°'[901S@ B ZIRIoW MaIpue ey)zIeI0N MaJpuy
€£602208SS
NIN
‘uining
[eIO 89
-6T 89¢-6T 1S 440 ON 92IAIBS 21U0I29|T 1S Jouadns M 0E Jamod ejosauuliN woo 9l9|fe®Jajjeowp 139|190\ pineqg
STYSS
NIN
‘sijodeauulp
[e1oO~89€ TOE N Wooy AoBru
-6T 89¢-6T 1S 440 ON 99IAISS 21U0N03|T 19941S YIS 'S 0SE sijodeauuliy Jo AnD | wisijodesuuiw®@s|iwAoels BETIIT] Aoeis
TETC-TOTSS
NIN
_ ‘Ined 1S
[ePyo 89¢ 199.11S BJOS3UUIN St any-felsuss sn’
-6T 89€-6T 1S 440 ON 92IAI3S 21U0NIBIT | QOFT 91NS ‘Jamo] Jawaig Asulony ays jo a0 | uwarelrs-be@.iakaw ydasol JEYETN ydasor
198€-L€€SS
NIN
‘alAsuing
[eIO 89E AoB”
-6T 89¢-6T 1S 440 ON 90IMI9S J1UoNVRIT | Aemyied J8luaD JIAID 00T a|jIAsuIng jo AND | uws|IAsuINg®@aaT alueldN EEREEEIN alueBN
20ovss
NIN
‘sijodeauul
[eryo 89¢
-6T 89€-6T 1S 440 ON 8JIAISS 21U0A108|3 0092 @S 1S Y9 S 0S d11NOSNILS| wod uosuns@Aojaw uenq JTET ueng
0TTv6
VO
‘oas|ouel ues
[ePWO 89E
-6T 89€-6T 1S 44O ON 92IAI9S 21U0I08|T 19ans dded g99 Bio qe|pub@.o|Ael IreNoN Jo|ke |
aweN 1SI7 92IAI8S 19109S apel| MIIA poys\ Alanlieg ssalppy aweN Auedwo) jrewg aweN 1se7 aweN 1sii4




L99TTOTSS
NN
‘Ined 1S

[erO 89¢ A9e20ApY [eIUBWILOIIAUT
-6T 89€-6T 1S 440 ON 92IAI8S 21U0NY3IT | 902 1S 1S abueyox3 3 9z 10} 481D NI 610 19)UBdUW @) IBYINAIY Jayinay uInay|
TETZTOTSS
NIN
‘Ined 1S
[eIO 89 1S BI0SBUUIN St any-lessuso sn‘uwrs
-6T 89€-6T 1S 440 SSA 30IAIBS 01U0JI03(T 1amo NHS 00¥T Asulony ay1 Jo 800 | Teis Be@saninn [enuspisal | UCISIAI SN [enuapisay ERNBIIETED)
80€SS
NIN
‘19x09g
[elO 89€ 9AY 8uINgIays 09021 sn
-6T 89€-6T 1S 440 ON 99IAISS 21U0N03|T 0Sz Xog Od 19299 Jo AnD [ 'uwriaxoaqio@aysuizsnidb aysuizsnid balo
2189
3N
‘eyewQ
[eno 89e Auedwo)
-6T 89€-6T 1S 440 ON 90IAI9S 21U0N109|T 1S PIEOT YINOS TTTT Se9 |einjeN UIByUoN wo2 02b6uu®@auod baib Ja10d fiobBaio ¢
¥9TSS
NIN
‘Ined 1S
[eryO 89¢ 02979 x0d9 Od sBuiresH sn'uwrsrels@biueg
-6T 89€-6T 1S 440 ON 30IAIBS 01U0JI03(T N 1S U2gqoy 009 SAIRASIUIWPY JO 30O -lawred-eolssal Biusq Jewred ERISET
990SS
NIN
B ‘Buim pad
[elyo 89¢ ER]ITe)
-6T 89¢-6T 1S 440 ON 99IAISS 21U0N03|T BNUAAY 1S9\ OTTT | MeT pueanQ - ouaeha] B10°01103[eB3| @ pUEIaN0 puepano 'Y |01ed
v0.V6
VO
VEIENIE |
[ePWO 89E
-6T 89€-6T 1S 440 ON 92IAIBS D1U01II3|T anv Aus1anun 02T qeIpuoD B10°ge|pub@ou [lBUU0D,0 o1
20vSS
NIN
‘sijodeauuiy
_ [e1oO 89¢
-6T 89€-6T 1S 440 ON 30IAIBS 01U0JI03(T 00YZ @S 1S Y19 S 02T | 'V'd ‘ussuar uaug,o JellN woo mejfow®@uangoq uaug.0
20ovss
©J0SaUUIN
‘sijodeauulin
[elWO ™ 89¢ 00ET a1Ns Kousby wo
-6T 89€-6T 1S 440 ON 92IAISS 21U0A3|T 19918 UIXIS YINOS 022 | 1amod [edioiuny elosauulin | 9'ABisusiuere@sa|iu‘pirep S3JIN pineg
80€SS
NIN
‘19y09g
[ePWO 89E
-6T 89€-6T 1S 440 ON 92IAI3S 21U0I29|T pAIg wesfeg GzZzyT day are1Ss| woo ooyeA@TIablagmaur JabiagmaN Iy
aweN 1SI7 92IAI8S 19109S apel| MIIA poys\ Alanlieg ssalppy aweN Auedwo) Jlew3 aweN 1se7 awep 1sii4




8T01-20¥SS
NIN
‘sijodeauuiy
[eIO 89E wo2%20
-6T 89¢-6T 1S 440 ON 9JIAISS J1U0I3[T | 00YE SIS 1S YIXIS Yinos 09 d771 51904 eIy | deny @>00|pays malpuy A20|pays " Mmalpuy
€¢rss
NIN
‘PlRRUIIY
[ePWO 89¢ 06T w
-6T 89€-6T 1S 440 SSA BOIMIBS D1U0IOBIT 9)S S 9AV 9[epukT 00vL|  SSeI0SSY puy XIppeys| 0d-xippeysisue/@xippeys| Bunig xippeys 1suer
T0TSS
NIN
_ ‘Ined ures
_ [eyOo 89¢
-6T 89¢-6T 1S 440 S9A 9JIAISS 21U0AD3|T 0S€ 8IS I |d YL TZT | uoissiwwo) sal SN'uW-aleIS@UaRNSS I Hajnas
9¢vSS
NIN
‘AajleA usp|oD
[elO 89€ 00€
-6T 89€-6T 1S 440 ON 99IAISS 21U0N03|T 91S pAlg elezAep\ TZy8 | J81uad me 1sampi Jaddn Bio-omwin@uoleas bnop uojesas se|bnoq
T06SS
NIN
‘191S8Y20y
_ [enyo 89t
-6T 89¢-6T 1S 440 ON 90IAI9S 21U0N109|T LT 3dV MN 1S YI6T 209 WO |lewloy@ydasmyrew Janeuusoyds 3en
990SS
NIN
‘Buim pay
[eIO 89E sn-uw-Buim
-6T 89¢-6T 1S 440 ON 32IAISS 21U0NV3IT 18311S Yy 1S3 STE Buim pad Jo Ao -par®@spiduyas yal Japlauyas JTETy
T0TSS
NIN
‘Ined 1S
[ePWO 89¢ 0S.ZM wo
-6T 89€-6T 1S 440 ON 9JIAIBS JIUOJIDD|T | 1S 193NIS BIOSBUUIN ZES 'V'd ‘sainbs % unue | 9 sasnbsunew @|noyaness Inoy|oAeS pleyory
20ovss
NIN
‘sijodeauulin
[elO 89E paiaueyd wod uanelh
-6T 89€-6T 1S 440 ON 9DIAI9S 21U 00L ®1S 1S WIS S 0ST ‘uanels)  Apauuay -Rpauuax@ayres| ayres 7 ydasor
206SS
NIN
‘191S8Y20y
_ [enyo 89t
-6T 89¢-6T 1S 440 ON 90IAI9S 21U0109|T 9T AMH Alunod §9/.1 610°617[e00|@&xunIu auny |alueyreN
awieN 1sI7 99IM8S 18108S 8pel] MaIA pous\ A1anilag SSaIppy aweN Auedwo) rews aweN 1se aweN 1sii4




0T

[erO ™ 89¢

629120vSS
NIN
‘sijodeauuliy
Jamo] ejjade)

-6T 89€-6T 1S 440 ON 9JIAI8S 21U0J19|3 00S€E SIS Y19 S 622 aunsuIdM % doJyiuip | wod doIyluIM@ uosuemsa uosuems ou3
20vSS
NIN
‘sijodeauuiy
[erO 89¢ paiaueyd woo uane.d
-6T 89¢-6T 1S 440 ON 9JIAISS 21U013|3 002 ®1S 1S YIS S 0ST ‘uanelo % Apauusy -Apauua@uawwons| uswuwons N sswer
20ovss
NIN
‘sijodeauul
[elWO ™ 89¢ 0082 21ns 191uaD Aaljod
-6T 89¢-6T 1S 440 ON 92IAI3S 21U0109|T 19911S Y19 S 09 ® MET [eJUBWUOIIAUT Bioodjo@puenss puens 1095
c0vSs
NIN
‘sijodeauuliy
_ [enyo 89t
-6T 89¢-6T 1S 440 ON 9JIAIBS J1U0d8|3 009¢ @S 1S Y19 S 05 dT1NOSNILS| W02 uosuns@sulels uoliq susels ‘3 uolhg
20vSS
©JOSBUUIN
‘sijodeauuiy
[erO 89¢ 5z8 UoNeIN0SSY
-6T 89€-6T 1S 440 ON 92IAJIBS 21U0NDBITF | BNNS 1S YUIN Yinos gzz | ABiaug 10u1s1g [euoneulalu) wod Abiauagn@indsw unds 3en
LTOET
AN
‘uoue)
[erO 89¢ woo:dnol
-6T 89€-6T 1S 440 ON 99IAI8S 21U0M09|T 269 Xog Od dnolo saining Abiau3 | BsaininiAbiaus@I1aWWoSY Jawwos 'uuy
Y0TSS
NIN
‘Ined 1S
[ePWO 89¢ 102 6
-6T 89€-6T 1S 44O ON 80IMIBS 21U0NI0BF alNs 19a4S AINgsy 0S S8JI\ BU} UO UM | 10°SBIMBYIUOPUIMB)}OYOS] 1j04oS ‘H yleg
SO0TV6
eluioyed
_ ‘0ds[ouelq ues
[ero 89¢€ 5}
-6T 89¢-6T 1S 440 ON 92IAI3S 21U0D9|T 2 14 1S puo2ss g8 lo'gnjoellais@yuws enysol ynws enysor
¢01SS
NIN
‘Ined 1S
[ePWO 89E wo
-6T 89€-6T 1S 440 ON 92IAI3S 21U0I29|T pAig B60j19y M 9/ | "oul Ined 1S ABiau3 1013sIg | 9°AB1aualomISIp@ylWS uay ynws uay|
aweN 1SI7 92IAI8S 19109S apel| MIIA poys\ Alanlieg ssalppy aweN Auedwo) Jlew3 aweN 1se7 awep 1sii4




T

9TYSS
NIN
“ed sinoq 1S
[eIOO 89
-6T 89€-6T 1S 440 ON 9DIAI9S 21U PAIg B)UOIBUUIN G005 ed sino 1S Jo Ao Biosedsinops@Bunize Buniz Alwz
80TSS
NIN
‘Ined jures
[ePWO 89€
-6T 89€-6T 1S 440 ON 92IAI3S 21U013(T 9Ny puowAey GevT U UIYHUEa @ Bul|INM') Buinm wiL
20vSS
NIN
‘sijodeauuiy
[e1oO 89€ 00S€ aNNns
-6T 89€-6T 1S 440 ON 92IAIBS 21U013(T 19911S YIXIS YINOS G2z aunsuBM % doJyiuIm wod doJyium@Ja|puiml 19|puIm ydasor
20208
(0)e]
‘1anuaQg
00g S 1S doojuAm 9€ST
[eIO 89E welboid Bio
-6T 89€-6T 1S 440 ON 92IAIBS 21U013(T MET [elUBWUOIIAUT gniD eMBIS | ‘gnioeLBIS@SWel||IM aLne| aune
90909
l
‘obealyn
[eIO 89 009T @1S [lounod
-6T 89¢-6T 1S 440 ON 92IAI9S 21U0ND3[T BALIQ J9X9BM "N 02 | 8Suaje@ s82inosay [einjeN Bio opiu@swelims SWel||IM ByUBWES
807€€E
4
‘yoeag oung
[elWO ™ 89¢ D77 ‘seaunosay
-6T 89€-6T 1S 440 ON 92IAIBS 01U0N3(T pAIg 9SIaAIUN 00L AB1aug eigIxaN W09°93U@X230A al|n[ 3030/ a|ne
¢0TSS
NIN
‘Ined 1S
‘paIg BBojI9X 1s9M GT
[eIPWO 89E asnoyuno)
-6T 89€-6T 1S 440 ON 9DIAI9S 21U pue |leH AuD 00v Ined 1S Jo A | sn-uwrnedis'p@yYNaA‘es| (HIEYN esl
10002
oa
‘uolbuiysep
[eIPWO 89E 1se3 Ggg als edlBWY JO wod'uonieo
-6T 89¢-6T 1S 440 ON 90IAISS 21U0NDBITF |  MN 9AY uonNsuo) TOT| uoneo)d wopaald Abisug| owopaalfbiaus@eyulzell SauAL sewoy]
€66TTOVSS
NIN
‘sijodeauuliy
[eIO 89 woo ABIau
-6T 89€-6T 1S 440 ON 92IAI3S 21U013(T /714 I[eN 19]109IN ¥T# ABlaug 99X | 8|9ox@spIodarAiore|nbay 199MS anauuAl
awieN 1sI 99IMI3S 121035 apel| MIIA poyis Alaniea ssalppy aweN Auedwo) jrewgy aweN iseq awep 1sii4




4%

_ [enyo 89t
-6T 89€-6T 1S 440

ON

92IAI9S 01U0NY3|T

0SS
N
‘sijodeauuliy

002T# 1994S YIS 'S 0ST

UOIIRID0SSY [BUOISSDJ0.d
© jjauseg % SSoN

W09'SsowMme|@.1awoz yved

1awoz

soured

auwieN 1SI 99IAI8S

121085 apel] M3IA

poue Aanie@

ssalppy

aweN Auedwo)d

rew3

aweN i1seq

awep 1sii4






