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Midwest ISO Overview

Operations History

The Midwest ISO i1s a FERC 4 Began Reliability Operations on Dec. 15, 2001

i 4 Began Tariff Administration and Scheduling
approved ReglOnal Operations on February 1, 2002
Transmission Organization 4 Energy Market Operations since April 1, 2005

. 4 ASMO i I hed in J 2009
(RTO). We are entrusted with e e .
the non-partial, efficient and Voluntary Membership
I. bl t f th 4 Large footprint (~947,000 square miles)
relia e opera |c_)n 0] e 4 15 States
transmission grid and energy 4 One Canadian Providence
4 156,000 MW of generating capacity
markets- 4 93,600 miles of transmission lines
Governance

4 Independent Board elected by Members
4 Advisory Committee

4 Nine Stakeholder Sectors including
Public Consumer Advocates

Financial
4 $ Cleared per year = $41 billion (2008)
4 2009 Operating Budget = $264 million
4 2009 Capital Budget = $22 million
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MIi dwest | SO0s geographic foot

Mi dwest | SO6s Relifabi Mi dwest | SO6s Mar ket] Footopr

Interconnected High Voltage Transmission Lines Midwest Market Highlights

4 93,600 miles 4 $41 billion annual gross market charges
(2008)

Installed Generation Capacity 4 300 Market Participants who serve 40+

4 131,306 MW (market footprint) million people

4 159,000 MW (reliability footprint)
4 5,464 generating units

Two Control Centers

4 Carmel, IN (Headquarters)
Peak Demand i 7/13/2006 4 St. Paul, MN

4 116,030 MW (market footprint)

4 136,520 MW (reliability footprint)
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The MI dwest | SO6s Rol e

What We Do

A Provide Independent
Transmission System Access

Implications

A All parties have equal and
non-discriminatory access

A Regional Reliability Coordination [§ el A Reduce risk of outages

A Perform Efficient Market - . A Lower cost unit commitment,
Operations ~dispatch and congestion

" _J“ management

A Cost effective infrastructure

A Coordinate Regional Planning

A Foster Platform for Wholesale
Market Development

. A Encourage infrastructure
Investment and facilitate
regulatory initiatives
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Midwest ISO Evolution

ASM Initiative
Joint and Common Market
Initiative / @
. . 5008
Start-Up Rellab_lllty Co.or'dlnat'lon & ' ASM Launch
Tariff Administration
BA Alignment
/ ASM Testing
@ Began Ancillary
Services Market
@ Initiative
Midwest
. @ Energy
JOA with PIM Markets
Begin
Tariff Administration
FERC approval under Midwest ISO OATT
as an RTO o o
Discussions Reliability Coordination
begin to form

Midwest ISO
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Midwest ISO Market Evolution

Balancing Authority

Unit Commitment
Energy Dispatch (5-min)
Regulation (4 sec)
Contingency Reserve
Balancing (AGC)
Energy Pricing

Ancillary Pricing
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April 20057 January 2009

A23 Local BAs (LBA)

AMISO i Optimized for Energy
AMISO i Optimized for Energy
ALBA'i Procure + Deploy
ALBA'i Procure + Deploy
ALBA

AMarket-based (LMP)

ACost Based

Midwest Energy and
OR Market

January 20091 Present

ASingle MISO BA

AMISO i Co-optimized E&OR
AMISO i Co-optimized E&OR
AMISO i Procure + Deploy
AMISO i Procure + Deploy
AMISO BA

AMarket-based (LMP)
AMarket-based (MCP)



Energy-Only Market - Balancing Authority Configuration

Transmission
Operator

Balancing @
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Energy and Operating Reserve Market T Current
Balancing Authority Configuration
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Transmission
Operator (TOP)

Local Balancing
Authority (LBA)

Midwest ISO
BA (MBA)

Midwest ISO Balancing
Authority Area (MBAA)
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Energy and Operating Reserve Procurement

-

Operating

Reserves<

Markets

Energy <
Markets
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Supplemental Reserve
(Schedule 6)

Spinning Reserve
(Schedule 5)

Regulating Reserve
(Schedule 3)

Generation
and Load

Contingency
> Reserve




Energy and OR Market Utilizes Simultaneous Co-optimization

A Combines Energy Market and Ancillary Services Market
i Single offer with Energy component and an Ancillary Services component
I Ancillary Service component is an Availability Offer

A Cooptimization recognizes tradeoff between capa
provide operating reserves

A Cooptimizationds pricing results make generator
Reserves

Energy Offer

Regulation Offer

Contingency Offer

Energy &
Operating Reserve Regulation
WEEIE

Midwest!!

Energizing the Heartland 10



Experience with Energy and OR Market Operations

Operational Improvements

I Improved unit commitment (the right units in the right places providing the right services)

i Improved access and use of available system capacity
T Improved access and use of available system ramp capability
T Improved congestion management

I Fewer -ofMaurtk et 0 directives t ¢
T Fewer nMGemenuant i ono events
I Reduced APeaker o0 c¢tommepmi t ment s

Market / Efficiency Improvements
I Significant reduction in overall Operating Reserve Requirement
i Reduced overall cost of providing energy + operating reserves
I Reduced cost of congestion management (60% reduction compared to 2008)
I Significant reduction in Real-Time price volatility
I Improved overall pricing performance
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Midwest ISO - Wholesale Market Benefits

Midwest ISO Annual Benefit by Value Driver?!

_ - Qualitative Value Drivers
(in $ millions)

Expected Annual Benefit of Energy 135-150 8111 1,076
and OR Market Operations ~$160m
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Price Transparency
Data / Informational
561 - 826 Transparency

Planning Coordination

Seams Management
Regulatory Compliance
Wholesale Platform for

Demand Response
Wholesale Platform for

Renewable Portfolio
Standards
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(1) Figures shown reflect annual
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Projected Actual Benefits

The Energy and Operating Resetotale Ms
requirement for ancillary products in the region as well as improve the
efficiency of their dispatch is providing about $250 million in annual

benefits.

2,381 MW $246 Million
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Before ASM After ASM Annual Production

Cost Savings

Regulation - Spinning Reserves
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Helpful Resources

Website
A www.midwestmarket.org

Useful Information

A Midwest ISO Value Proposition - www.midwestmarket.ora/page/Value+Proposition
A Midwest ISO Market Reports and ASM Project Info i

www.midwestmarket.org/publish
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