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MISO Overview - Who We Are

• Midcontinent Independent System Operator (MISO)

• Independent, non-profit organization responsible for 
maintaining reliable transmission of power in 15 states 
and one Canadian province

• First Regional Transmission Organization (RTO) 
approved by the Federal Energy Regulatory 
Commission (FERC)
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MISO Overview – ISO-RTO Map
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MISO Overview – Scope of Operations

• Generation Capacity
– 178,808 MW (market)

– 189,390 MW (reliability)

• Historic Peak Load
(July 20, 2011)

– 127,125 MW (market)

– 131,181 MW (reliability) 

• Historic Wind Peak
(January 27, 2016)

– 12,720 MW

• 65,800 miles of transmission

• Footprint
– 15 States

– 1 Canadian Province

– City of New Orleans
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MISO Overview – What We Do

• Monitor energy transfers on the high voltage 
transmission system

• Schedule transmission service

• Manage power congestion through security-
constrained economic dispatch 

• Operate day-ahead and real-time
energy and operating reserves markets 

• Regional transmission planning
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Bottom Up Planning

(Locally driven)

Policy Assess-
ment

(Inform and 
comply)

Top Down Planning (MISO 
driven)

Access 
Planning*
(Customer 

driven, MISO 
led)

Planning Roles

*Access Planning includes both the long term Transmission 
Service Queue and the Generator Interconnection Queue.

MISO Value‐
Based Planning 

Approach
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Planning Cycle Frequency

Frequency

Regional

Local

Reliability 
Planning

Market Efficiency 
Project Planning

Multi Value 
Project Planning

Note: Circle size indicates study duration 

Overlay Planning

Low High

Scope

9

MISO Transmission Expansion Plan (MTEP)

MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public Policy
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Reliability Planning

• Reliability assessment and coordination for Transmission Planners 
within MISO and across the Planning Coordinators

What is Reliability Planning?What is Reliability Planning?

• NERC Transmission Planning
• Generation Retirement or Suspension Studies
• Access Planning

• Transmission Service Requests
• Generator Interconnection

How? MISO Functions in Four types of Studies/RolesHow? MISO Functions in Four types of Studies/Roles

• MISO 
• Stakeholders

Key ResponsibilitiesKey Responsibilities

MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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Reliability Planning

• Coordinate with TOs to support TO obligations under 
Transmission Owner’s Agreement

• Participate

• Provide necessary data

• Follow through

• Information exchange milestones

• Transparent Sub‐Regional forums

• Technical Study Groups as needed

• Order 890 and 1000 Planning Efforts

FERC 
Regional 
Planning 
Role

• Applicable Standards:  TPLs, FACs, MODs, and NUC

• Models, Studies, Implementation

NERC 
Planning 

Coordinator 
Role

MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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Economic Planning

• Transmission evaluation based on market economics

What is Economic Planning?What is Economic Planning?

• MISO Value-Based Planning
• Market Congestion Planning Studies
• Targeted Initiatives

How? How? 

• MISO 
• Stakeholders

Key ResponsibilitiesKey Responsibilities

MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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• MCPS: Market Efficiency Project 
(MEP)

• 28.5 mi of single circuit 345 kV 
and Duff/Coleman sub upgrades 
(MISO)

• 14 mi double circuit and two 
Rockport 765/345 transformers 
(PJM)

• MISO portion recommended as 
MEP 

– B/C ratio: 16.1 

– Estimated cost: $67.2M

• First project eligible for TDQS 

• Regionally Cost Shared

Economic Planning
MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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Public Policy

• Integrating Public Policy in the most cost effective and 
reliable manner

What is Public Policy Requirement?What is Public Policy Requirement?

• Value-Based Planning that meet public policy standards
• MTEP Futures
• Targeted Initiatives

How?How?

• Regulators
• MISO
• Stakeholders

Key ResponsibilitiesKey Responsibilities

MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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Multi-Value Project (MVP) Portfolio
MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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Multi‐Value Project Status as of Q4 2015

MTEP 

Approved
Q4 2015

State 

Regulatory 

Status

Construction
MTEP 

Approved
Q4 2015

1 Big Stone‐Brookings SD 2017 2017 Pending 226.7 226.7

2 Brookings, SD‐SE Twin Cities MN/SD 2011‐2015 2013‐2015 Complete 738.4 670.7

3 Lakefield Jct. ‐ Winnebago‐Winco‐Burt area & Sheldon‐Burt Area‐Webster MN/IA 2015‐2016 2016‐2018 Underway 550.4 541.1

4 Winco‐Lime Creek‐Emery‐Black Hawk‐Hazelton IA 2015 2015‐2018 Underway 468.6 464.3

5
N. LaCrosse‐N. Madison‐Cardinal  (a/k/a Badger‐Coulee Project) & Cardinal‐

Hickory Creek
WI/IA 2018‐2020 2018‐2020 Pending 797.5 1034.0

6 Big Stone South ‐ Ellendale ND/SD 2019 2019 Pending 330.7 395.7

7 Ottumwa‐Zachary IA/MO 2017‐2020 2017 ‐ 2018 Pending 152.3 191.9

8 Zachary‐Maywood MO 2016‐2018 2015‐2018 Pending 112.8 153.4

9 Maywood‐Herleman‐Meredosia‐Ipava & Meredosia‐Austin MO/IL 2016‐2017 2015‐2017 Underway 432.2 705.4

10 Austin‐Pana IL 2018 2016‐2018 Pending 99.4 135.5

11 Pana‐Faraday‐Kansas‐Sugar Creek IL/IN 2018‐2019 2016‐2018 Underway 318.4 438.4

12 Reynolds‐Burr Oak‐Hiple IN 2019 2019 Underway 271.0 271.0

13 Michigan Thumb Loop Expansion  MI 2013‐2015 2012‐2015 Complete 510.0 510.0

14 Reynolds‐Greentown IN 2018 2018 Pending 245.0 387.5

15 Pleasant Prairie‐Zion Energy Center WI 2014 2013 Complete 28.8 33.0

16 Fargo‐Sandburg‐Oak Grove IL 2014‐2019 2016‐2018 Pending 199.0 219.3

17 Sidney‐Rising IL 2016 2016 Underway 83.2 90.6

Totals:  5,564         6,469        

1. Estimates provided by constructing Transmission Owners.  Costs stated in millions of nominal 

dollars.  

MVP

No.
Project Name State

Estimated In Service 

Date1
Status Cost1

State Regualtory Status Indicator Scale 

○ Pending

◑ In regulatory process or partially complete

● Regulatory process complete or no regulatory  process requirements

MVP Portfolio Status Q4 2015
MTEP

Transmission 
Planning 
Process

Reliability

Economic

Public 
Policy
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MTEP Inputs and Outputs
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MTEP Project Types

•Provide significant reductions in market congestion. 

Market Efficiency Project (MEP)

•Provide regional public policy economic and/or reliability benefits. 

Multi-Value Project (MVP)

•A  project  not  meeting  any  of  these  classifications  is  designated  as  ‘Other.’  
•Includes required projects that are  not part of the bulk electric system under MISO functional 
control.

•Transmission projects required to meet NERC reliability standards. 
•Represent the minimum standard applied across the MISO footprint. 

Baseline Reliability Projects (BRP)

Participant Funded (“Other”)

•Required to satisfy a Transmission Service request. 

Transmission Delivery Service Projects (TDSP) 

•Upgrades that ensure the reliability of the system when new generators interconnect. 

Generation Interconnection Projects (GIP) 

Regional

Local

Externally DrivenTop-DownBottom-Up
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MTEP 2015 Overview

242 ($1,381 M) 

1 ($67 M)
12 ($74 M)

90 ($1,227 M)

Transmission Delivery 
Service Project

Other
Driven by Local Needs

Generator 
Interconnection

Baseline 
Reliability

Market Efficiency

MTEP 2015 Appendix A
345 Projects ($2.7 Billion)
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MTEP 2015 Other Types

Condition 
423.5M

31%

Distribution
268.7M 

19%

Reliability 
515.9M

37%

Economic/MP 
Funded
$151.1M

11%

Unspecified 
Local Needs

$21.3M
2%
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MTEP 2015 Investment by State

$0.00

$100.00

$200.00

$300.00

$400.00

$500.00

$600.00

$700.00

M
ill

io
n

s

MEP

Other

GIP

BaseRel

22

32% Transmission Lines – New
31% Transmission Lines – Upgrades
30% Substation Equipment
5% Transformers
2% Voltage Control

In‐Service Dates
26% by end 2016
44% by end 2017
76% by end 2018
100% by end 2025

As Percentage of Total Cost

MTEP15 New Grid Upgrades
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MTEP15 Project Highlights 

9. Southeast Wisconsin – Northeast Illinois 345kV ($52M)

8. Jonesboro EHV Tap & Substation 
($57M)

3. Schriever – Bayou Vista 230kV 
($122M)

10. Ward County 230kV ($48M)

2. East Texas Economic Project ($123M)

1. LCTP Expansion and Load Additions ($187M)

6. Riggsville – Port 
Calcite 138kV ($96M)

7. Duff – Rockport ‐ Coleman 

345kV   ($67.2M)

4. Plains – National 138kV ($114M)

5. State and Blue Substations 
($98M)

Map for illustrative purposes only 24

MISO Planning Sub-Regions
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MTEP 2015 West Region

102

8

23

$465

$72

$385

MTEP 2015 
Project Totals

Project Count - 133

MTEP 2015 
New Investment 

Project Cost - $923 million

Two Cost Shared Projects (GIPs) in West Region

Transmission Delivery 
Service Project

Other
Driven by Local Needs

Generator 
Interconnection

Baseline 
Reliability

Market Efficiency
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MTEP 2015 West Region
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MTEP 2015 West Region Other Projects

$207.6 M 
45%

$108.7 M 
23%

$5.6 M
1%

$12.5 M
3%

$130.7 M 
28%

Condition

Distribution

Economic

Misc

Reliability
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38% Transmission Lines – New
18% Transmission Lines – Upgrades
35% Substation Equipment
5%   Transformers
4%   Miscellaneous 

In‐Service Dates
31% by end 2016
50% by end 2017
72% by end 2018
100% by end 2025

As Percentage of Total Cost

MTEP 2015 West Region
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MTEP 2015 West Region

3. Ward County 230kV ($48M) 1. Plains – National138kV ($114M)

6. Bayfield Loop 69kV ($35M)

10. Lake Heron Sub Rebuild ($16M)

5. Morgan Valley – Beverly 345kV ($38M)

4. Winnebago – Freeborn 161kV Rebuild ($40M)

7. Bailey Road Substation ($29M)

8. Bunker Hill – Blackbrook 115kV Rebuild ($25M)

9. Anita – Grand Junction Area Rebuilds 
Phase 2 ($20M)

ITCM system wide blanket projects and are not included
Map for illustrative purposes only; Locations Approximate

2. Southeast Wisconsin – Northeast Illinois 345kV ($52M)
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MTEP 2016 Future Projects

• MTEP16 Reliability and Economic Studies 
Underway

• New bottom-up projects for MTEP16 submitted 
3Q 2015
– 328 New Projects across MISO footprint

– 138 Projects in MISO West

• Sub-Regional Planning Meetings to be held in 
May and July

• MISO Board of Directors to review MTEP16 in 
December 2016
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MTEP2016 Planning Study Timeline

Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

20162015

Information 
Exchange

TO models and 
Planning Criteria

Stakeholder 
Comments

Jun – Sept

TO 
proposed 

project 
submittals 

for 
MTEP15

Sept 15th

Exchange of 
TO planning 
information 
between TO 

and 
Stakeholders

Sept - Dec

1st SPM 

Present 
TO 

Proposed 
Projects

Dec

MISO 
Independent TPL 

assessment to 
identify issues

Review TO 
projects and 
identify gaps

Jan - Apr

2nd SPM

Present  
results of 

MISO 
Independe

nt TPL 
assessme

nt

May

MISO 
reviews 

alternative
s and 

completes 
gap 

analysis 

Jun - July

3rd SPM

Recomme
ndation of 
MTEP15 
Reliability 
Projects

July - Aug

Previous 
MTEP N/C 

MCPS

Project 
Candidates 

Carried 
Forward

Economic 
Model Building

Sept - Nov

Transmission 
Need 

Identification

Solution Idea 
Solicitation

Dec - Jan 

Integrated 
Transmission 
Development

Jan - Mar

Holistic 
Transmission 

Evaluation

Apr – Jun

Project 
Justification 

and Cost 
Allocation

Jun - July

MTEP Report 
and BOD 
Approval

Sept - Dec

Issues and Solutions Coordination

Legend:
Reliability Planning
Market Congestion Planning
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Ben Stearney

Expansion Planning Engineer, West Region

bstearney@misoenergy.org

651.632.8414

Contact Information
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Appendix
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MTEP 2015 West Top Reliability Issues
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West Region MTEP 2015 Project Highlights

Rank Project Description Org ID Cost Type Driver

1 Plains – National 138kV ATC 8071 $114M BaseRel Reliability

2
Southeast Wisconsin – Northeast Illinois 
345kV

ATC 8065 $52M BaseRel System Reliability

3 Ward County 230kV XEL 8113 $48M BaseRel
Reliability – Thermal 
overloads and low 
voltages

4 Winnebago – Freeborn 161kV Rebuild ITCM 8156 $41M GIP
Interconnection studies 
identified necessary 
upgrade

5 Morgan Valley – Beverly 345kV ITCM 8160 $38M BaseRel
Reliability – Serving large
load

6 Bayfield Loop 69kV XEL 8149 $36M Other Load serving limitations

7 Bailey Road Substation XEL 8780 $29M BaseRel
Reliability – Thermal 
Overloads

8 Bunker Hill – Blackbrook 115kV Rebuild ATC 7603 $25M BaseRel
Reliability – Asset 
Renewal

9
Anita – Grand Junction Area Rebuilds 
Phase 2

ITCM 8128 $21M Other Age and Condition

10
ITCM Heron Lake Sub Rebuild and 161kV 
Cap

ITCM 8106 $17M Other Load Serving Reliability

ITCM system wide blanket projects and are not included
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Planning Models

Application Also referred to as Use

Steady-State Powerflow, PSS/E, TARA, 
POM

Reliability

Dynamic Stability Dynamics (PSS/E, TSAT) Reliability

Voltage Stability Voltage Stability (PSS/E, 
VSAT)

Reliability

Transfer Analysis Transfer Analysis
(PSS/MUST, TARA)

Reliability

Production Cost PROMOD and PLEXOS Economic,
Public Policy

Regional
Resource 
Forecast

EGEAS Economic, 
Public Policy


