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MISO’s Scope

Reliability Footprint

End-use Customers: 42 r‘ lon
Maximum Demand: 126,000 e S
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Summary

« Of the four major baseload capacity types:
— Coal capacity is retiring and not being replaced in kind
— Nuclear can be built in regulated states but not elsewhere
— Hydro is essentially built-out
— Gas is the remaining choice

 Renewables are being pushed at the federal and state levels
with both policy and financial incentives.

* Renewables are intermittent but can approach baseload
status through broad geographic implementation.

 If you can’t build traditional resources then non-traditional
resources have to be considered...new solutions must be
adopted.




Traditional baseload capacity in the Eastern
Interconnect (El) is primarily a mix of coal, gas, oil and
nuclear resources...
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...but the generation fleet in MISO and El is being
affected by fuel prices, energy policies and multiple
environmental regulations
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These impacts will change the baseload resource mix, erode reserve
margins and increase reliability risk.
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Measuring the capacity impacts of MATS

66.2 17.0 In 2011, MISO projected
12.6 GW of coal retirements
Units by 2016 primarily due to
49.2 38 MATS.

35.2 _
No Action Since 2012, MISO has

Required Action conducted quarterly surveys
294 Completed of asset owners in its
Units 109 footprint to better understand
245 Units compliance plans and unit

Units status.

7.8

Q2 2014 Survey Results (Installed Capacity, GW) ¢control 98
Required Units 14 1.0

Total Total Uneconomic/ TBD No
Coal Affected Replace Response

Approximately 15% of coal capacity in the MISO
footprint is projected to retire by 2016.
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Capacity retirements currently modeled by MISO range

from 12 GW to 30 GW
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One carbon management strategy alone may not be
able to achieve emission reduction targets.
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MISO'’s Preliminary Carbon Analysis — February 2014




MISO performed preliminary analysis on carbon
regulations in early 2014

20-year Net Present Value of Compliane Costs ($B)
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Each diamond indicates a carbon
reduction strategy.
Strategies modeled are examples,
not recommendations.
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MISO’s Preliminary Carbon Analysis — February 2014

60% 75% 90%

% Carbon Emission Reduction in 2032 from 2005 baseline levels

Preliminary results show that, for given policy and economic conditions, certain combinations of carbon reduction strategies
are more cost effective than others. Strategies modeled do not represent an exhaustive range of compliance options.
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Future baseload capacity may look very different...

+ ENERGY STORAGE OR NEW TECHNOLOGIES ?

If economics and/or regulations prohibit the construction of
traditional electric generation baseload resources, non-traditional
resources must be considered and new solutions must be adopted.
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Renewable Portfolio Standard Policies

www.dsireusa.org / March 2013

ME: 30% x 2000

WA: 15% x 2020 MN: 25% x 2025 G el o0tz | |NewRE: 109%x2017
MT: 15% x 2015 | |_(Xcel: 30% x 2020 (2) 20% RE& CHP x 2017 Rl NH:; 24.8% x 2025 |

ND: 10% x 2015

MI: 10% & 1,100 MW
x 2015*

MA: 22.1% x 2020
New RE: 15% x 2020

o : (+1% annually thereafter)
i g WI: Varies by utility; RI: 16% x 2020
~10% x 2015 statemde [NY: 29% x 2015 | 2015 | : ° |

NV: 25% x 2025* . [OH: 12.5% x 2024 | 12 5% x 2024 | CT: 27% x 2020 |
1 - 22 o - [PA: ~18% x 2021Jr|&
-~ " 0 Wv: 25% x 2025% 5
- UT> 20% by 2025% "5,_%:"‘ e ‘.‘ . - = - NJ: 20.38% RE x 2021
1 33% x 2020 gy .S all I 10% x 20257 | [ VA: 15%x 2025 + 4.1% solar x 2028
[ MO: 15% x 2021 | b [ MD: 20% x 2022 |a

201570 X 2025 B I O 15% x 2015 |
W S[5%6 X 2015 NC: 12.5% x 2021 (10Us) [DE: 25% x 2026* |
10% x 2018 (co-ops & munis) | DC: 20% x 2020 |a )

&34
TX: 5,880 MW x 2015*
+

OR: 25% x 2025 (large utilities)*
5% - 10% x 2025 (smaller utilities

R

v

NM: 20% x 2020 (IOUs)
10% x 2020 (co-ops)

e
[HI: 40% x 2030 | i

U.S. Territories
a NMI: 80% by 2015 Guam: 25% x 2035
PR: 20% x 2035 USVT: 30% x 2025

gt

<> Minimum solar or customer-sited requirement

Renewable portfolio standard

. Renewable portfolio goal 3K Extra credit for solar or customer-sited renewables

a Solar water heating eligible + Includes non-renewable alternative resources

Source: DSIRE "' Database of State Incentive For Renewables & Efficiency
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http://www.dsireusa.org/

Gas prices have historically been volatile; analysts
forecast less price volatility

Henry Hub Natural Gas Spot Price

Historical Henry Hub gas price
from the Energy Information
Administration (8/2014).
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Resource forecasts from MISO’s MTEP15 study
process project build-out of renewable and gas
resources
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Current paradigm

Local Model
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Future baseload structure will require a larger regional
transmission system to help maintain reliability

Local Model Regional Model
Lower Transmission Need/Cost Higher Transmission Need/Cost
More gas, less emissions free More emission free

Goal

Minimum Total Cost:
Energy, Capacity and
Transmission

Total
Cost

(%)

L Diversity Requirements H

L Transmission Cost H

14



Summary

« Of the four major baseload capacity types:
— Coal capacity is retiring and not being replaced in kind
— Nuclear can be built in regulated states but not elsewhere
— Hydro is essentially built-out
— Gas is the remaining choice

 Renewables are being pushed at the federal and state levels
with both policy and financial incentives.

* Renewables are intermittent but can approach baseload
status through broad geographic implementation.

 If you can’t build traditional resources then non-traditional
resources have to be considered...new solutions must be
adopted.




