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Minnesota Power Overview

m Regulated, Investor Owned
Utility serving Northeastern
Minnesota

m Division of Allete
NYSE: ALE

m Customer Base:
141,000 Retail Customers
16 Municipal Customers

12 Large Industrial Customers
account for approximately 50% of
our kilowatt hour sales
Natural Resource Economy

m Timber, Mining, Pipelines
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Minnesota Power Renewable Strategy

m Diversified portfolio

m Reduce carbon
emissions

m Find the right type of
generation, at the

Minn.,ota Powe; Minnesqtnl_’mvef rlght tlme, tO prOVIde
neration in eneration in 2025 .
'31%355 Hg‘r ber::ss I"g;l;o gbg:ualgns Our ratepayers Wlth
i ‘ o 4‘. ] the lowest cost
B | . alternative
Coal 65%
95% F—°

innesota power

New Manitoba Hydro
1%
m
AN//\(

LETE comrany
O



" A
What is the Goal of Minnesota
Renewable Energy Policy?

m [0 increase renewable energy generation?
m To move technology forward?

m To maximize the quantity or achieve a
balance of renewable generation?
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"
What is the Goal of Minnesota
Renewable Energy Policy?

m [0 increase renewable energy generation?



" J
Assessing Renewable Resource Availability

m The Midwest is fortunate
that our location allows
access to premium wind
and biomass resources, but
unfortunate to have only a
moderate solar resource

Solar
‘;g “ 7w (PV Annual Average)
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" A
Increasing Renewable Generation?

m The Minnesota Renewable Energy Standard (RES)
requires Minnesota Power to produce 25% of our annual
energy from renewable resources by 2025

m Minnesota Power started at 5% renewable in 2005 and
reached 11% in 2008

= Minnesota Power has plans to continue our successful
renewable expansion using primarily the premium Wind
and Biomass resources in our region along with other
renewables as they become cost competitive to achieve
25% by 2025 at the lowest cost to our ratepayers

m Conclusion:
The existing RES policy is succeeding in expanding
renewable energy generation in Minnesota ERE
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"
What is the Goal of Minnesota
Renewable Energy Policy?

m To move technology forward?



U.S. Wind and Solar Development

m \Wind focused in the Midwest
In 2008, U.S. became the World Wind Leader!

m Solar focused in the Southwest and some to the East
Utilities announced over 1600 MW of PV projects in 2008!

5 [ : Announced Solar Plants (>1 MW)
Wind power plants 2
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U.S. Solar Research & Developmen

11.S. Department of Energy
-~ Energy Efficiency

- sl Solar America Initiative Across America

Bringing you a prosperous future where energy
Is clean, abundant, reliable, and affordable

. State Tech Outreach
Solar America City I\ \ Tech. mway menershm Clean Energy Group \
{3 Tech. Pathway Partnership Solar America City

unneﬂ Solar Ovonic Boston Tech. Pathway

Partnership

. GreenRay

Tech. Pathway
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Activities: .- <3
Transforming Markets and Creating Demand Developing Products and Building Supply

‘ Codes and Standards: @ state Technical Outreach: {:}smar America Cities:  (Q) Solar America PV Capacity Credit @ Technology Pathway X PV Module Incubator:

Solar America Board of Clean Energy Group (VT) Ann Arbor (M) Showcases: Valuation Study: Pam'?"g;“: AVA Solar (CO)

Codes and Standards (NM) National Assn of Regulatory Ausunl [ City of San Jose (CA) ztata University of :’;‘;:;‘(‘m ’) Biue Square Energy (MD)
@ vty Utility Commissioners (0C) 35:&6&(: : st el sonbadd 8P Solar (MD) CaliSolar (CA)

Sotar Electric Power o f;l";‘;‘mg; Madison (WI) gfmm:':::ékzmemm m"(:'ze,cmc Dow Chemical (i) EnFocus Engineering (CA)

Association (0C) £ New Orleans (LA) ceﬂal:g' FL) General Electric (DE) MicroLink Devices (IL)
u“u-::r mamz?whm%mnm mla”n':wev (csP) sy;e'nmm the goal of New: foric i1} Q SAI Federal Projects :;eear:::mn:)m Plextvonics (PA)

. i 2 n

miaking them cosi-competitive across all seclors by 2015, This work could not be Pittsburgh (PA) ) Miasolé (CA) PrimeStar Solar (CO)
successful withoul e collaboration o all stakeholders & the solar community. This map Portland (OR) Architect of the Solaria (CA
illustrates the location of several SAl participants... from Solar America City awasdees who Salt Lake City (UT) Capitol (DC) Nanosolar (CA) )
will be developing solar projects and building awareness in their respective communities to San Diego (CA) Smi ian Soliant (CA) SolFocus (CA)
multinational corporations who will work in sirategic alliances with other d ithson SunPower (CA)
national labocatories, and uriversites to tackle solar manutactusing challenges. It s truly & San Francisco (CA) Institution (DC) ? - SoloPower (CA)
nationwide effort 10 create 3 Solar Ameica Tucson (AZ) United Solar Ovonic (M)
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" I
Technology Advancement?

Regions of the U.S. with premium renewable resources
have driven the manufacturing scale up for the respective
technologies

Investments are being made in research and
development to find the step changing improvements in
efficiency required to bring higher cost technologies, e.g.
Solar, closer to grid parity

Conclusion:

New policy in Minnesota will not have a significant impact
on the technology advancement of high cost renewable
generation
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"
What is the Goal of Minnesota
Renewable Energy Policy?

m To maximize the quantity or achieve a
balance of renewable generation?
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Build Out Costs of Solar vs. Wind in MN

Solar Wind Wind
VS.
% of | Annual Capital Capital Solar
MN Energy Dolta
Energy | (MWh) | MW I 1oia1 | $per | MV | Total | $ per IeDear
($MM) | Person ($MM) | Person Person
0.1% 67,000 51 $178 $36 22 $49 $10 $26
1% 670,000 | 510 | $1,785 | $357 | 219 | $492 $98 $259
10% | 6,700,000 | 5,099 | $17,846 | $3,569 | 2185 | $4,917 | $983 | $2,586

m  Assumptions
2005 Total Electric Consumption for Minnesota of 66,567 Gigawatt-Hours from
“The Minnesota Utility Data Book” published by the Department of Commerce

Solar capacity factor of 15% for fixed tilt PV systems and $3,500 per kW installed
capital cost (Utility Scale Cost: $5,000/kW — 30% Federal Investment Tax Credit)

Wind energy at 35% net capacity factor and $2,250 per kW installed capital cost
Minnesota population estimated at 5,000,000
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"
Cost Efficiency: nouwer
The Pyramid of Conservation

Replacement

Heat Pumps Furnaces
Air Conditioning

Drain Water Heat Recovery
SmartPak  Solar Thermal

Attic Walls Foundation

Dishwasher  Clothes Washer
Refrigerator Dehumidifier

Attic Walls Foundation  Caulking
Weather Stripping Seal Attic Bypasses

CFLs Fixtures LED

Energy Choices Temperature Settings Turning Things Off
TVs Computers Appliances Game Systems

In-Home Energy Audit Home Energy Yardstick
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" S
Maximizing Quantity or Balance?

m There is a significant cost adder to build out less
efficient renewable generation in Minnesota

m [here is a broad range of cost effective solutions
that are important for our customers to consider
before investing in renewable energy generation

m Conclusion:
Maximizing the quantity of renewable generation
at the lowest cost leaves financial resources
available for other valuable uses
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"
In Summary...

m Existing policies are successful in increasing renewable
energy generation in Minnesota

m Technology development for Minnesota’s next generation
of renewables, e.g. solar, is and will continue to happen in
other regions regardless of what new policies Minnesota
adopts

m Policies that emphasize the use of the lowest cost
renewable generation alternatives free up resources to
improve our ability to meet all of Minnesota’s energy goals

m Minnesota Power’'s goal is to minimize cost while we meet
the RES so that we minimize the increase in energy costs
of our customers to assure the long-term competitiveness
of our economy in the global marketplace
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