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1898 & Co. | Part of Burns & McDonnell - 125 years of consulting,
engineering, and constructing critical infrastructure
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Our Ranking Nationally

Engineering News-Record (2022 Rankings)
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Power Supply Planning
Overview
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Environmental
Planning
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Forecasts
(Load, Fuel,
Market
Products)

New Resource
Technology
Assessment

Power Supply

Planning Study

Existing Power

Supply
Resources

Demand Side
Management
and Energy
Efficiency

Power Supply Planning Study Foundations

Primary goal of a power supply planning
study is to provide an economic evaluation of
a utility’s power supply portfolio over both
short-term and long-term planning horizons.

Focus on short-term decisions that
position utility for long-term success.

Development of
Scenarios &
Sensitivities

Economic
Screening /
Cost-Benefit

Evaluation

Power Supply
Plan Results
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Power Supply Plan Highlights

* RPU will need to replace both energy and capacity.

* The Southern Minnesota Municipal Power Agency (SMMPA) contract (CROD) will expire in
March of 2030.

« Dramatically reduces fossil-based energy supply.

 Provides a pathway to drastically reduce RPU’s current use of fossil-fueled energy by
shifting most of the energy production to renewable resources.

» Greatly exceeds goals for environmental friendliness.

 Positions RPU to exceed City’s and State’s goals regarding environmental attributes and
compliance.

* Provides RPU flexibility, resiliency, and diversity.

* Provides RPU a diverse power supply portfolio implementing wide-range of resources and
technologies.

 Allows RPU to adapt to new seasonal capacity requirements from MISO.

18985 /
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Industry Overview & Trends
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Power Industry Trends

« Energy transition is still occurring, the pace differs by region (within MISO and across the U.S.).
« Generation interconnection requests continue to flood the independent system operators (ISO).

* New generation and retirements present challenging transmission constraints that are impacting power market
prices.

- Shifting away from baseload plants to quick-start, flexible resources to accommodate renewables.

* Increased interest in firm peaking capacity
» Required to integrate increasing amounts of renewable power
* Firm, dispatchable resources especially after Winter Storm Uri
* Renewed interest in dual fuel capabilities (fuel oil, LNG) in constrained areas

 Industry is focusing on seasonal reliability as the system experiences fossil-based retirements, becomes more reliant
on renewables, and evaluates impacts from significant weather events.

« Continued electrification of the economy and higher rates of electric vehicle (EV) penetration.

« Research continues in emerging technology such as long-duration battery storage, hydrogen, and small modular
nuclear reactors (SMR) as carbon-free sources of capacity to balance the intermittency of renewables.

« The Inflation Reduction Act (IRA) provided many incentives for emerging technologies as well as tax breaks for renewables.

18985 /
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Industry Wrestling with Capacity Accreditation

* Power supply resources have two major components for satisfying customer load: 1) Energy
and 2) Capacity.

« Power supply resources have different attributes: Renewable resources are great for energy,
but not as great for capacity.

* The industry historically had planned to the highest peak during the year: Summer.

* The industry across the country is determining how to accredit resources for their ability to
provide capacity across the different seasons.
* Wind: Production is high during spring and fall months, lower in the summer.
» Solar: Production is great during summer, but winter has short days and less direct sunlight.
« Gas units: Some areas of the country can be constrained for fuel in winter with heating demand.

* Many studies are being completed to assess the “right” value for seasonal capacity:
« Xcel - Filed a request with the Commission that 50 hours of energy storage be the minimum capability.
* PJM (ISO located east of MISO) - Currently 4-hours of storage gets 80% accreditation.
* MISO - 2022 Regional Resource Assessment (November 2022)

« Takeaway: This is a moving target, the industry has a lot of work to do to assess risks with intermittent
I898% resources and a grid more reliant on renewables.

Confidential Information



* Projection of MISO’s 2031 hourly load profile

150

Industry Wrestling with Capacity Accreditation

——2014 Weather Year

——2018 Weather Year

130

110

Load (GW)
o
o

70

50
Jan Feb Mar Apr May Jun Jul Aug Sep

Figure 8: Sample MISO-wide load profile for Year 2031

Source: MISO - 2022 Regional Resource Assessment (November 2022)
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MISO’s capacity projections for Load
Resource Zone 1, which RPU is located
[

|

LRZ  Local Balancing Authorizes

1 DPC, GRE, MDU, MP, XEL, OTP, SMP

2 ALTE, MGE, UPPC, WEC, WPS, MIUP

3 ALTW, MEC, MPW

&

AMIL, CWLP, SIPC

w

AMMO, CWLD

BREC, CIN, HE, IPL, NIPS, SIGE

CONS, DECO

EAl

e @ |~ @

CLEC, EES, LAFA, LAGN, LEPA

10 SME, EMI

Source: MISO - 2022 Regional Resource Assessment (November 2022)
Technical Appendix: RRA Assumptions and Methodology
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Industry Wrestling with Capacity Accreditation

LRZ01 Results - Capacity
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10ver the study period, RRA assumes wind stays at 16.7%, solar declines from 50% to 20%, hybrid declines from 60% to 30%, and battery declines from 100% to 75%. The assumptions in RRA should not
be taken as indicative of the outcomes of the non-thermal accreditation work, where the ultimate decisions will be made on future accreditation methodology.

2“Other” includes hydro, pumped storage hydro, demand side management, biomass, landfill gas, waste biomass, and petroleum —
Disclaimer: The RRA results are a reflection of publicly stated plans as of January 2022 and MISO modeling assumptions. The study provides an informational view of a possible % M'

future and should not be interpreted as an investment plan or recommendation.
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Challenges of Reliability with Intermittent Resources

* Intermittent
generation: Wind and Wind generation during Winter Storm Uri
solar production during

extreme weather may "
be reduced. 3 )

 Long-duration S 40
resources, with firm gl | I | \
energy supply, are 2 20 [ (d@ B 1 8™ A "
needed to incorporate "o ’\ ‘ Ay /m

0
more renewab les 01-Jan 08-Jan 15-Jan 22-Jan 29-Jan 05-Feb 12-Feb 19-Feb 26-Feb
= MISO m SPP m ERCOT u PJM
Source : Wood Mackenzie, ERCOT, MISO, SPP, PUM
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Industry Wrestling with Managing Energy

« The power industry has the

South Australia
need for f]rm’ d]SpatChable’ Variability in SA wind and solar generation, 26-27 July 2023
flexible, reliable generation :
to integrate large amounts Nearly zero solar and wind
renewable resources \

1,500 |

Need for flexible,
firm generation

Too much solar and wind

-1,000

Wed ‘Th IFri

u
26 Jul 27 Jul 28 Jul
Solar (Rooftop) Solar (Utility) . Wind
. Battery (Discharging) Gas (Reciprocating) Gas (OCGT)
Gas (CCGT) P Gas (Steam) [l Distillate
. Imports . Exports Battery (Charging)

Sources: AEMO, APVI, BoM, OpenNEM @ @
Shared by @Jess Hunt

1898%
co.
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Planning Input Assumptions

Confidential Information



Environmental
Planning
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Power Supply Planning Study Foundations

Primary goal of a power supply planning
study is to provide an economic evaluation of
a utility’s power supply portfolio over both
short-term and long-term planning horizons.

Focus on short-term decisions that
position utility for long-term success.

Development of
Scenarios &
Sensitivities

Economic
Screening /
Cost-Benefit

Evaluation

Power Supply
Plan Results
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Peak Load (Electric Vehicles & Demand Response)

Peak Demand Impact (MW)
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Demand Response programs offset peak

WEV Load [Proposed DR Programs  [Ilmpact to RPU Peak (MW)
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Peak Load (Electric Vehicles & Demand Response)

—Baseline  ——Baseline + EV + Existing DR  —Baseline + Proposed DR + EV

380

360

340
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Energy Forecast (Electric Vehicle Base)
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!\,

The model accounted
for the increase in

energy demand due to
EV charging.




* MISO has moved to a four-season
resource adequacy construct

* Market entities are required to

quarterly basis
« Unplanned unit outages - which

increased penalty toward future
accreditation

18985

demonstrate sufficient reserves on a

occur during peak hours - carry an

MISO Seasonal Resource Adequacy Construct

» Reserve Margin Requirements vary
by season...

30%

25%

20%
15%
10%
5%
0%

Summer Fall Winter Spring

PRMR (%)
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Analysis & Results
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Scenario Summary

EnCompass Simulations

MN 2040 Clean
Energy Standard

(100%x2040)
STATE STATUTE

50 MW Self-Build Max

Limited New RPU Owned Thermal
Resources to 50MW

SELF-BUILD THERMAL

18985

BASE CASE |

RPU 2030 Clean
Energy Commitment

(100%x2030)
RPU COMMITMENT

SCGT PPA Option

Limited New Thermal PPA Additions
from an F-Class SCGT

34 PARTY THERMAL

No MISO Market
(100%x2030)

ISLAND VIEW

150 MW SCGT PPA

Added 150 MW of New Thermal PPA
Additions from an F-Class SCGT

150 MW PPA




Resource Selection

Year 100x2030 100x2030 100x2030 100x2030 100x2030 100x2040
Base Case 50 MW Self-Build Max SCGT PPA Option 150 MW SCGT PPA No MISO Market

Storage 4-Hr Storage (100 MW)  4-Hr Storage (100 MW) 4-Hr Storage (50 MW)
Wind Wind (350 MW) Wind (350 MW) Wind (350 MW) Wind (400 MW)
S%)?g(r) Solar (50 MW) Solar (50 MW) Solar (50 MW) Solar (50 MW)
Thermal Aeroderivative (50 MW) Aeroderivative (50 MW) F-Class SCGT PPA (100 MW) F-Class SCGT PPA (150 MW)
2031 Wind (50MW) Rem(?ved from
2033 Wind (100 MW) Wind (100 MW) Wind (50 MW) Wind (50 MW) ConSlderatlon'
2042 Wind (50 MW)

These were evaluated for
sensitivity impacts.

4-Hr Storage (100 MW) 4-Hr Storage (100 MW) 4-Hr Storage (50 MW)

Total Wind (450 MW) Wind (450 MW) Wind (500 MW) Wind (450 MW)
Solar (50 MW) Solar (50 MW) Solar (50 MW) Solar (50 MW)
Aeroderivative (50 MW) Aeroderivative (50 MW) F-Class SCGT PPA (100 MW) F-Class SCGT PPA (150 MW)
Total NPV ($) $479 Million $479 Million $500 Million $449 Million
Delta from Base ($) -$29 Million -$30 Million
Delta from Base (%) -3% -3%

1898 Storage may require overbuild for accreditatiy
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NPV Summary

Plan NPV (2024 - 2043)

$700
$600
$500
S $400
e ]
&
Z $300
$200
$100
so N T — — — -
100x2030 100x2030 100x2030 100x2030 100x2030 100x2040
Base Case S50MW Self-Build SCGT PPA 150MW SCGT  No MISO Market MN State
Limit PPA Legislation
m Existing Resource Fixed = Existing Resource Variable Existing Resource Fuel
New Renewables net MISO Sales m MISO Capacity Purchases MISO Energy Purchases
= New Resource Capital New Resource Fixed O&M New Resource Variable O&M
New Resource Fuel
I898§ In all Cases: MISO Transmission Charges, FTRs, ARRs, Energy Hedging, and other Power Market Participant Costs are excluded from the modeling
Co.
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Detailed Summary Analysis

BASE CASE

RPU 2030 Clean 50 MW Self-Build Max

Limited New RPU Owned Thermal

Energy Commitment

(100%x2030)
RPU COMMITMENT

Resources to 50MW
SELF-BUILD THERMAL

Confidential Information



BASE CASE

RPU 2030 Clean

Base Case (100x2030) i |

50 MW Self-Build Max
Limited New RPU Owned Thermal

G ¢ ¢ Resources to 50MW
Case Description Year SV Capital Costs
Base Case
The Base Case and 50 MW Thermal Self-Build Case 4-Hr Storage (100 MW) >180M"
have different resource options for meeting our RPU’s 2030 Wind (350 MW) $600M
commitment to 100% Net Renewable energy by 2030. Solar (50 MW) $98M
Aeroderivative (50 MW) S100M*

Case Summary 2031

2033 Wind (100 MW) $187M

The Base Case and 50 MW Thermal Self-Build Case
select the same resource plans from the alternatives

even though the Base Case includes the option to

select a full-sized F-Class SCGT. Total Wind (450 MW)
Solar (50 MW)

2042
4-Hr Storage (100 MW)

The resource plan includes a diverse mix of small Aeroderivative (50 MW)
thermal, storage, wind and solar. The solar is included Total NPV ($) $479 Million

to reach compliance with the Minnesota Solar Energy  Delta from Base ($)

Standard. Delta from Base (%)

I 898§ * Energy storage considers overbuild to account for capacity accreditation.
co. * Allowances include for costs such as transmission and gas upgrades, back-up fuel.
30
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400

350

Summer Peak Load (MW)
- - N N w
o [4)] o [$)] o
o o o o o

[$)]
o

63

BLR after CROD Expiration (Summer)

Capacity Surplus/(Deficit)
63 62 59 57 56 55 161 -163 -165 -167 -168 -168 -167 -174

-177

-180

-181

-183

-186

2023

< w (o] N~ (e0] D o ~— [V} o™ < [Tp] [(e} N~
AN AN AN AN AN AN (a2} ™ (a2} ™ [s2] o™ (32] o™
& &8 &8 &8 &8 8 8 &8 &8 &8 &8 & & §
m= Natural Gas == SMMPA Contract

mm Fuel Oil Solar

mu Wind mm Battery Storage

““Hydro Market Capacity Purchases

Demand Response —RPU Delivered Peak

- -RPU Delivered Peak + Reserve Margin

2038

2039

2040

2041

2042
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Summer BLR
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400

350

S 300
=

Summer Peak Load (
- —_ N N
o ()] o w
o o o o

[$)])
o

63

2023

Capacity Surplus/(Deficit)
63 62 59 57 5 55 17 13 8 13 9 7 7 0

BASE CASE
RPU 2030 Clean
Energy Commitment
(100%x2030)

RPU COMMITMENT

50 MW Self-Build Max
Limited New RPU Owned Thermal
Resources to 50MW

SELF-BUILD THERMAL

Minor shortfall

(1) 50 MW Aeroderivative along
with wind and storage were
selected to meet summer peak

< o [(e] N~ e 0] (o)} o -— N (9] < Tp] [{e] M~
N N N N [a] N ™ [s2] [s2] [s2] [s2] [s2] [s2] [s2]
o o o o o o o o o o o o o o
N N N N ™~ N N ™ N N N N N N
m= Natural Gas = SMMPA Contract
m Fuel Qil Solar
== Wind mm Battery Storage
Hydro Market Capacity Purchases

Demand Response —RPU Delivered Peak

- -RPU Delivered Peak + Reserve Margin

2038

2039

projected by late-
2030s: could be
addressed by storage
augmentation
depending on MISO
Rules at the time

2040
2041
2042

32



Spring BLR

133
400

Spring Peak Load (MW)
N N
N o
o S

2023
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120 119 119 119 120

2024
2025
2026
2027
2028

m= Natural Gas
mm Fuel Oil
= \Wind
Hydro
Demand Response

120

2029

109

2030

Capacity Surplus/(Deficit)

102 100 116 116 115 113 109

b N ™ < 0 © N~
(a2] a2} ™ (ap] o a2} (a2
&« & & & & & R®
= SMMPA Contract
Solar
mm Battery Storage

Market Capacity Purchases
—RPU Delivered Peak

- -RPU Delivered Peak + Reserve Margin

109

2038

BASE CASE
RPU 2030 Clean
Energy Commitment
(100%x2030)

RPU COMMITMENT

50 MW Self-Build Max
Limited New RPU Owned Thermal
Resources to 50MW

SELF-BUILD THERMAL

109 108 105 103

Shoulder seasons have sufficient
capacity reserves

2039
2040
2041
2042




Fall BLR

400

350

Fall Peak Load (MW)
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103

2023

Capacity Surplus/(Deficit)

104 104 103 102 100 99 50 49

2024
2025
2026
2027
2028
2029
2030
2031

m= Natural Gas
mm Fuel Oil
m= Wind
Hydro
Demand Response

48 55 53 52 55 52

AN [32] < <] (] N~
(a8} [a2] (a0] (a0] ™ (a2}
& & & & & 8
== SMMPA Contract

Solar
mm Battery Storage

Market Capacity Purchases
—RPU Delivered Peak

- -RPU Delivered Peak + Reserve Margin

51

2038

BASE CASE
RPU 2030 Clean
Energy Commitment
(100%x2030)
RPU COMMITMENT

50 MW Self-Build Max
Limited New RPU Owned Thermal
Resources to 50MW

SELF-BUILD THERMAL

50 48 46 44

Shoulder seasons have sufficient
capacity reserves: Fall is the
tightest, worth monitoring with
shifting weather patterns

2039
2040
2041
2042




Winter BLR

161
400

Winter Peak Load (MW)
o
o

2023
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133 133 133 133 134

2024
2025
2026
2027
2028

mm Natural Gas
mm Fuel Oil
m \Wind
Hydro
Demand Response

135

2029

2030 Spike caused

by resource timing

Capacity Surplus/(Deficit)
322 98 95 104 101 98 95

o - N [92] < Yo} (<]
(a0} (2] (92] (a2} (a0} ™ (a2]
« &8 &8 &8 & & 8§
= SMMPA Contract
Solar
mm Battery Storage

Market Capacity Purchases

—RPU Delivered Peak

- -RPU Delivered Peak + Reserve Margin

88

2037

86

2038

BASE CASE
RPU 2030 Clean
Energy Commitment
(100%x2030)
RPU COMMITMENT

50 MW Self-Build Max
Limited New RPU Owned Thermal
Resources to 50MW

SELF-BUILD THERMAL

83 81 80 78

Shoulder seasons have sufficient
capacity reserves

2039
2040
2041
2042
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BASE CASE
RPU 2030 Clean

Energy Commitment

Energy from RPU Generation Resources oocae) ]

50 MW Self-Build Max

Limited New RPU Owned Thermal
G o © Resources to 50MW

SELF-BUILD THERMAL

2,000
1,800
1,600

1,400

RN
N
o
o

1,000

800

Generation (GWh)

600

400

RPU has sufficient renewable energy to meet the
200 100% commitment in 2030 on a net-zero basis

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
mm SMMPA Contract mm Natural Gas mmFuel Oil mmWind == Solar == Hydro mmmBattery Storage ==Energy Requirement
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New Resource Fixed O&M

18985

BASE CASE
RPU 2030 Clean
Energy Commitment
Annual Cost Summary
RPU COMMITMENT
50 MW Self-Build Max
Limited New RPU Owned Thermal
G o © Resources to 50MW
SELF-BUILD THERMAL
$140 The RPU Portfolio is projected to be cheaper than the
SMMPA CROD trajectory until PTC Expiration: could be
managed via PPAs or Tax Credit Levelization
~ $120 PTC Expiration for RPU
621} Renewables in 2040 results in a
~ $100 jump in annual costs
1%
@]
O $80
>
S $60
>
)] [ |
5 $40
; —
& $20
® I
> % o e S e . - . - . - .
c
<
$(20)
$(40)
> % A~ o A eI )) Q N e » o0 o A > 9 Q N v
v IV KW K A DD DD DD D DD > > >
D S S S SR S S S S S S S SIS S S, S SR SO X
SMMPA CROD m Existing Resource Fixed = Existing Resource Variable
Existing Resource Fuel New Renewables ® MISO Capacity Purchases
MISO Energy Purchases MISO Energy Sales = New Resource Capital

New Resource Variable O&M New Resource Fuel
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100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

BASE CASE
RPU 2030 Clean
Energy Commitment

Renewable Portfolio Standard qoowacso)

50 MW Self-Build Max
Limited New RPU Owned Thermal
Resources to 50MW

SELF-BUILD THERMAL

Renewable Portfolio Standard

RPU Renewables
produce enough RECs
to be 100% Net Clean

Energy by 2030

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

Renewable Energy % E MN Clean Energy Requirement %
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Detailed Summary Analysis

150 MW SCGT PPA

SCGT PPA Option

Limited New Thermal Additions to Added 150 MW of New Thermal PPA

Additions from an F-Class SCGT
150 MW PPA

PPA from F-Class SCGT
3rd PARTY THERMAL
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SCGT PPA Option

SCGT PPA Case (100x2030) Sl L

3rd PARTY THERMAL

e e CHANGE FROM BASE CASE
Case Description 100x2030 )
The SCGT PPA Case forces in 50 MW of 4-hr Storage while 4-Hr Storage (50 MW) | $90m*
allowing the model to select a PPA for capacity and Wind (350 MW) $600M
energy from an F-Class SCGT in 50MW blocks. 2030 M Solar (50 MW) -
F-Class SCGT PPA (100 Mw) {

Case Summary

2031 Wind (50 MW) | $88M
The SCGT PPA Case selects more wind and less storage 2033 Wind (50 MW) | $94M
than the Base Case along with 100 MW of PPA F-Class 2042 Wind (50 MW) $123M
SCGT. The reduction in Storage is driven by a reduced 4-Hr Storage (50 MW) |
need for capacity (caused by the SCGT). The increase in Total Wind (500 Mw)!

Wind is attributable to less storage for energy shifting. Solar (50 MW)

The resource plan is the cheapest of the plans considered F-Class SCGT PPA (100 MW)

but relies on finding a majority partner willing to finance Total NPV (3) 5500 Miltion
an F-Class SCGT for RPU. Delta from Base ($) -$29 Million
Delta from Base (%) -3%

I 898§ * Energy storage considers overbuild to account for capacity accreditation. /
co.
1



150 MW SCGT PPA

150 MW SCGT PPA Case (100x2030) T

150 MW PPA

e e CHANGE FROM BASE CASE
Case Description 100x2030 .

Year SCGT PPA Option Capital Costs
In this case, the model selects a 150 MW PPA for capacity No Storage
and energy from an F-Class SCGT along with renewable Wind (400 MW) $685M
additions in the early 2030s. 2030 " Solar (50 MW) Soan

F-Class SCGT PPA (150 Mw) {
Case Summary

2031
The 150 MW SCGT PPA Case selects more wind than the 2033 Wind (50 MW) | $94M
Base Case, no battery storage, and 150 MW of a F-Class 2042

SCGT PPA. Due to the SCGT PPA driving no need for No Storage

storage, the model selects an increase in Wind which can Total Wind (450 Mw)}

be attributed to less storage for energy shifting. ol (GO

The resource plan is only slightly more expensive than F-Class SCGT PPA (150 W) |

the SCGT PPA Case (100 MW SCGT PPA) but they both rely Total NPV (3M) 5449 Million

on finding a majority partner willing to finance an F-Class = Delta from Base ($) -$30 Million

SCGT for RPU. Delta from Base (%) -3%
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Key Takeaways
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Key Takeaways

— KEY CONSIDERATIONS

- Base Case & 50MW Self-Build Case: most  Provides RPU an independent path and local
cost-effective plans for RPU to shoulder control for developing firm capacity and
independently energy storage for resiliency

« Thermal PPA Case: lower cost than the Base  * Will require finding a partner on a large
Case, but the margin is heavily dependent combustion turbine project
on a 3"-Party cost of capital

- State Statute Case: lower cost than the * RPU has already publicly committed to
Base Case by timing the addition of wind being 100% Net Renewable by 2030
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Considerations for Path Forward

RPU’s power supply portfolio path remains largely unchanged from previous efforts.
* Net 100% renewable after 2030
« Addition of firm, dispatchable capacity
« Consideration of energy storage

Continue exploring multiple resources options in parallel to provide flexibility.

Consider capacity expansion project at West Side.

+ Site selection assessment indicated West Side as a preferred location against alternatives (the site provides better options for
gas supply and transmission interconnection).

Continue exploring partnership opportunities for participation in:
* Renewable projects and power purchase agreements
» Large firm, dispatchable unit to capture economies of scale
* Energy storage projects
* Leveraging tax credit opportunities and structures

Continue to develop programs to mitigate impacts associated with EV adoption and electrification.
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