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Environmental Protection Agency Proposing
Four New Regulations

Clean Water Act Develop Rule Compliance

Coal Combustion Develop Rule Compliance
Residuals

Cross State Air Develop [l S |
Pollution Rule Rule ompliance

Mercury and Air
oxics Standards

Compliance




Study Overview

» Given proposed EPA regulations, study goal is to address four key
guestions:

— Are there resource adequacy risks?

— Are there transmission adequacy risks?

— What are the impacts on the energy markets?

— What are the impacts on capital costs to the system?

A multi-step study methodology was applied

— Performed 400 sensitivity screens which identified nearly 13,000 MW at
risk of retirement

— Considered at-risk units in the regional resource forecast model to
determine whether retirement or retrofit was the more economic option

— Evaluated localized impacts to system reliability from unit retirement
— Estimated impacts to energy prices from generation portfolio changes

MIS<
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Overview of Impacts

 12.6 GW of Coal Capacity Identified as at-risk, with 2.9
GW of capacity identified as likely to retire under more
likely scenarios ($4.50 natural gas price and $0/ton
carbon cost)

« Capital Investment of $31.6 to $33.0 Billion will be
required to retrofit and/or replace units

e 12.6 GW of retirement will require replacement of 10 GW to
maintain reserve margins through year 2016

* Energy Prices will increase from $1/MWh to as high as
$5/MWh

MIS<



Uncertainties Could Drive Higher Numbers of
At Risk Units and Increased Cost Impact

« 3 of the 4 rules have not been

finalized
— Cross State Air Pollutants final rule Capacity at Risk Under Sensitivity Cases
more aggressive than initial proposal
« Energy prices could increase with 510 Gas Price H
a higher natural gas price or a
Carbon cost Stringent Rule Application . 5,082
e Carbon constraints, if s25carbon Price | [ =17
iImplemented and significant, will
result in fleet configuration $s0Carbon Price | | 12652
changes

) _ 56 Gas Price, 550 Carbon Price and
« Total system costs difference is Stringent Rule Application

only 1.1% between 2.9 GW and
12.6 GW retirements

MIS<
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Impacts on Resource Adequacy

No Capacity Retirements | 3 GW Coal Generation 12.6 GW Coal
due to EPA Compliance Retirements Generation Retirements
2016 2021 2016 2021 2016 2021
Projected Reserve Margin (percent) 22.5 18.6 19.2 155 8.3 5.1
Reserve Requirement (percent) 17.4 18.2 17.4 18.2 17.4 18.2

MIS<
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Cross States Air Pollutant Rule (CSAPR)

* Rule finalized in July, 2011, with compliance beginning
January 2012

— In general, final rule is more aggressive for state
limitations than the initially proposed Clean Air
Transport Rule

 The Cross State Air Pollutant Rule will likely result in
greater impacts than presented in current study

— EXxpect higher energy market offers driven by
participant need to reduce dispatch hours

— The potential for capacity removal in the near term
could accelerate the removal of the current resource
surplus

MIS<



Impact of Cross State Air Pollutants Rule SO2 Budgets

MISO States SO2 CSAPR Budgets

300,000 *To comply with 2012 targets: expected to see
reduced capacity factors for the coal fleet and
the potential of some units stopping operation

250,000 completely

*To comply with 2014 targets: retirements on
the system may be seen along with new control
200,000 technologies installed

*MISO is currently evaluating the potential
magnitude of the impact

150,000

100,000

50,000

lllinois Indiana lowa Kentucky Michigan ~ Minnesota  Missouri Ohio Wisconsin

® Sum of 2010 SO2 Output (tons) m Sum of SO2 Allocation 2012 (tons) = Sum of SO2 Allocation 2014 (tons)

MIS N MISO designated unit allocation and production only



Impact of Cross State Air Pollutants Rule NOx
Budgets

90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

MISO States NOx CSAPR Budgets

*MISO is likely to see impacts on energy prices

lllinois

due to greater dependence on natural gas
capacity on the system

*Reduced operation of units may also affect
near-term resource adequacy

*MISO planning and operations are working
together to prepare for the impacts

Indiana lowa Kentucky Michigan ~ Minnesota  Missouri Ohio Wisconsin

B Sum of 2010 NOx Output (tons) M Sum of NOx Annual Allocation 2012 (tons) = Sum of NOx Annual Allocation 2014 (tons)

MISO designated unit allocation and production only




Next Steps

 Update impacts to reflect final Cross State Air
Pollution Rule

e Evaluate adequacy of natural gas infrastructure
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APPENDIX
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EPA Regulations Will Impact MISO Coal Fleet

Units Impacted by EPA Regulations

7 Units; 844

35 Units;
MW

20,200 MW

® Impacted by 1 Regulation
® Impacted by 2 Regulation
. Impacted by 3 Regulation
189 Units; ' ViR TER

Szlﬂﬂﬂ MW H Impacted by 4 Regulation

MIS<

298 Coal Units
totaling 68,000
MW- 100% of the
MISO coal fleet -
will be impacted
by one or more of
the proposed
regulations

Impacts will range
from installation of
control equipment
to redispatch to
retirement
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Rate Impact Evaluation

MISO Rate Impact
10.00 7.0% Increase } ___________ _____

9.00

*At $4.50 gas, the potential
impact to rates is similar at
both the lower and higher
retirement levels

8.00
7.00
6.00
3.00
4.00

cents/KWh

3.00
2.00
1.00

0.00

Current Rate 2,919 MW 12,652 MW

M Generation Production M Generation Capital and Fixed O&M M Transmission W Distribution

MISO Rate Impact with Carbon Cost

14.00 l 37.7% Increase l ----------- -| 37.2% Increase  |.....

12.00

10.00

&.00

6.00

cents/kUWh

400 4--

2.00

Q.00

CurrentRate 2,919 MW with Carbon 12,652 MW with Carbon

" M Generation Production M Generation Capital and Fixed O&M M Transmission B Distributi0n|
a

T

b.-:’d
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Study Process

Regulation
Evaluation

Economic
Profitability

Production

Transmission Ade

Expected outputs:

*Rule modeling techniques

s|nitial identification of units most
at risk and magnitude of the issue
Stakeholder feedback and
modeling adjustments

Resource

ct N
(EGEAS)

Energy Cost Impact
(PROMOD)

quacy Analysis
(PSS/E)

Expected outputs:

*Proof of concept for transmission
evaluation

«J[dentification of impacts of congestion
on profitability

Expected outputs:

*Cost of Compliance

*Cost of replacement capacity
simpacts of fleet change on LOLE/PRM
slmpacts on transmission adequacy
slmpacts on energy costs
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