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UTILITIES OF THE FUTURE: 
What do they need from a grid operator?
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Being the most reliable, value-creating RTO is our vision. We strive 
toward this vision by working collaboratively and transparently with our 
stakeholders every day. Looking forward, we gathered customer insights 
on how utilities could evolve in the future and what they will need from a 
grid operator. In this report, we look from the utility’s perspective on the 
future of reliable value creation in the midst of seismic industry change.

John Bear
CEO
MISO
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Dear Friends of MISO,

MISO has a simple vision: to be the most reliable and value-creating Regional 

Transmission Organization, or RTO. We do this by working closely with our 

stakeholders, whose views informed the inaugural MISO FORWARD report that we 

published in 2019. That report looked from MISO’s perspective at trends that are 

reshaping multiple industries – de-marginalization, decentralization and digitalization. 

The implications of these trends are that MISO has three core needs as an 

independent system operator: availability, flexibility and visibility.

This year's edition of MISO FORWARD takes the perspective of Utilities of the Future. Based on insights from utility 

integrated resource plans, investor presentations and stakeholder interviews, we created five hypothetical personas 

for what utilities might look like in the future. From there, we asked: What will they need from a grid operator?

Three themes emerged in our discussions: Urgency, Customer Preferences and Diversity = Value.  
Utilities need MISO to act now to develop transitional and transformational solutions. As customers continue to 

push for decarbonization goals, utilities are adopting significantly more diverse business models. Supply and demand 

of availability, flexibility and visibility will vary by utility. MISO’s ecosystem for exchange must accommodate this 

significantly increased degree of diversity and facilitate members to leverage that value.

To enable that and meet the needs of the Utilities of the Future, we heard four strategic imperatives:

1)  Establish future reliability criteria that reflect increasing uncertainty across all hours of the year. This includes 

addressing current issues with the Planning Resource Auction and rethinking resource accreditation.

2) Redefine markets and ensure prices reflect underlying conditions such as scarcity and the value of flexibility.

3)  Update the investment approach for transmission by building off the value identified in new market constructs and 

reliability criteria to improve deliverability of key grid needs.

4)  Enhance communication and coordination across the transmission and distribution interface – to address today’s 

challenges with Load Modifying Resources and with an eye toward emerging tech and active demand.

These and other insights underpin the continuation of the multi-year action plan we have developed with our 

stakeholders. As you’ll see in this report, we are confident that it will help us realize our vision of being the most 

reliable, value-creating RTO.

Sincerely,

John Bear

A Message from John Bear, CEO OUR VISION
To be the most reliable, value-creating RTO

OUR MISSION
Work collaboratively and transparently with our stakeholders 
to enable reliable delivery of low-cost energy through efficient, 
innovative operations and planning

SERVE AND GROW
MEMBERSHIP

PEOPLE

Deliver value to
support membership
needs and objectives

OUR VISION: TO BE THE MOST RELIABLE, VALUE-CREATING RTO

MISO Corporate Strategy

C O R E  V A L U E S

Facilitate the planning
and development of
the grid to optimize

the changing
resource portfolio

Evolve the markets
and services to

enable the grid today
and the future’s

changing resource
portfolio

ENVISION THE GRID
OF THE FUTURE

OPERATE RELIABLY
AND EFFICIENTLY

PROCESS TECHNOLOGY

INTEGRITY COMMITMENT COLLABORATION CREATIVITY ADAPTABILITY

M I S O  C O R P O R A T E  S T R A T E G Y
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DIVERSITY = VALUE

Electric utilities in the MISO region are responding to the energy 
industry’s ongoing transition in different ways. At an aggregate level, 
there is a dramatic transformation underway of the resource mix 
in MISO’s footprint. This change is even more pronounced when 
looking at individual utilities within the region whose goals may 
vary from unspecified to 100 percent decarbonization. In addition, 
as technology advancement and extreme weather events change 
customer preferences, many utilities are increasingly adopting more 
customer-centric business models. Now more than ever, utilities find 
value in a shared ecosystem like MISO.

The 2019 MISO FORWARD Report introduced the 3Ds, the major 
trends that are changing the energy landscape – de-marginalization, 
decentralization and digitalization. It then identified what grid 
operators need to address evolving opportunities and challenges – 
availability, flexibility and visibility. With this edition, MISO asked 
stakeholders what influence the 3Ds could have on utilities and how 
that shapes their supply and demand profiles for the key system 
needs. Stakeholders identified potential solutions they need to 
enable the efficient exchange of future system needs.

ISO/RTO SERVICE
EVOLUTION FACILITATES
EFFICIENT EXCHANGE OF

FUTURE NEEDS

• Establishes Future
 Reliability Criteria

• Redefines Markets

• Updates Investment
 Approach for Transmission

• Enhances Communication
 and Coordination 

• DE-MARGINALIZATION

• DECENTRALIZATION

• DIGITALIZATION
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TRENDS IMPACT
UTILITIES

DIFFERENTLY 

UTILITIES OF THE
FUTURE MORE DIVERSE

THAN TODAY 

Insights inform strategic action plans focused on cultivating a reliable and efficient ecosystem of exchange for utility needs

SUPPLY AND DEMAND
OF CORE SYSTEM NEEDS

VARIES BY UTILITY

NEW MIX

HIGH WIND

DISTRIBUTED

WIRELESS

CONVENTIONAL

AN URGENT CALL FOR CHANGE

MISO has received a clear message of urgency from its stakeholders, including member utilities, policy makers 
concerned with all customer classes, vendors and large end-users. They’re asking MISO to move quickly from 
identifying high level needs to identifying specific solutions to enable its diverse constituency to reach their goals 
during this fundamental industry transition. Four focus areas for what is needed are below:

WHAT UTILITIES OF THE FUTURE NEED FROM A GRID OPERATOR

•   RELIABILITY CRITERIA CLEARLY ESTABLISHED: In real-time operations, there is a clear relationship between 
insufficient availability, flexibility and visibility. System risk patterns are changing associated with outages, 
intermittent resources, exports across seams, and demand characteristics. Understanding risk and identifying 
reliability criteria to mitigate it 24/7 on an annual outlook is part of MISO’s resource accreditation project.

•  MARKETS WITH CLEAR PRICING OF RELIABILITY CRITERIA TO INCENTIVIZE ADEQUATE INVESTMENT: 
Markets will need to enable the efficient and reliable exchange of key system needs, such as producing energy, 
shaping demand, ramping, controlling flows on transmission lines, shifting energy inflows or outflows, providing 
voltage support and frequency regulation. MISO’s Resource Availability and Need Program and Renewable 
Integration Impact Assessment efforts continue to target these and related issues, such as scarcity conditions.

•  AN UPDATED INVESTMENT APPROACH FOR TRANSMISSION: The business case for transmission lines is 
changing with the emergence of advanced technologies, increasing elasticity of demand, and an evolving resource 
fleet. Market concepts that demonstrate the value of transmission flexibility and the deliverability of available 
resources will help MISO and utilities rethink how to approach the value of transmission in enabling diverse 
portfolios. The MISO Transmission Expansion Plan (MTEP) addresses these questions.

•  ENHANCED COMMUNICATION AND COORDINATION: In concert with distribution operators and neighboring 
grid operators, MISO will need to leverage new approaches and technologies for communication and data 
analytics/synthesis to improve real-time situational awareness and enhance operational forecasting for its control 
room operators. MISO’s Distributed Energy Resources Program is tackling these questions via research initiatives 
and stakeholder workshops in addition to meeting current challenges related to load modifying resources (LMRs).

An updated Action Plan highlights how MISO will pursue these solutions as it continues to work with stakeholders 
on directly related initiatives like digital transformation and the Integrated Roadmap.

Executive Summary 

UTILITIES OF THE FUTURE

MISO continues to explore ways to maintain economically efficient and reliable grid operations into the 
future. This report takes the perspective of a key stakeholder segment – the utility. Based on insights from 
utility integrated resource plans, investor presentations, policy initiatives, think-tank analyses and stakeholder 
interviews, five hypothetical personas were defined to illustrate what utilities might look like in the future: 
Conventional, New Mix, High Wind, Distributed and Wireless. For each of these, the following key questions 
were considered: How are customers influencing state policies and utility investment choices? What are the 
utilities’ top risks? What do they need from markets, operations and transmission that’s different from today? 
What is the value of regional transmission planning, operations and wholesale markets to these utilities? 

The overarching question is: How does everyone win? How can MISO, as a regional ecosystem, support its 
member utilities and state policy makers as they continuously refine how to serve the 42 million people in the 
MISO footprint? At the highest level, similar to today, it’s by taking advantage of regional load and resource 
diversity to foster a region-wide approach to grid planning and management that delivers the greatest benefits. 
As the diversity of future utility business models grows, so too will the value of managing that diversity.

AVAILABILITY is the ability 
of transmission and energy 
resources to meet 24/7 
requirements year-round

FLEXIBILITY allows anticipation 
and adaptation to frequent, 
significant changes in generation 
output and demand; and enables 
new sources of flexibility

VISIBILITY allows recognition 
and coordination of relevant 
resource, demand and powerflow 
attributes in operations and 
planning horizons

https://cdn.misoenergy.org/MISO%20FORWARD324749.pdf
https://www.misoenergy.org/stakeholder-engagement/committees/ran-whitepaper/
https://www.misoenergy.org/stakeholder-engagement/committees/renewable-integration-impact-assessment/
https://www.misoenergy.org/stakeholder-engagement/committees/renewable-integration-impact-assessment/
https://cdn.misoenergy.org//MTEP19%20Executive%20Summary%20and%20Report398565.pdf
https://www.misoenergy.org/stakeholder-engagement/committees/miso-whitepapers/
https://www.misoenergy.org/stakeholder-engagement/committees/der-workshop/
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UTILITIES WITH 80%+ TARGETS
A. AEP
B. Alliant
C. Ameren
D. Consumers
E. DTE
F. Duke
G. Great River Energy
H. Manitoba Hydro (achieved, not a target)
I. MidAmerican
J. Northern Indiana Public Service
K. Vistra
L. WEC Energy Group
M. Xcel

MISO Footprint

UTILITIES WITH 50%+ TARGETS
N. Entergy
O. Indianapolis Power and Light
P. Vectren/SIGE

MISO States, Cities, and Utilities with  
Decarbonization or Clean Energy Goals 
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Renewable electricity sourced by Fortune 500 corporations with 100% renewable 
energy goals globally per year (TWh and % of total electricity consumption)

Customers preferences,  
decarbonization goals and economics 
accelerate fleet transition

At some level, all of these trends are a result of customers being in the 
driver’s seat, which hasn’t traditionally been the case. Moving forward, 
customers will continue to have a stronger voice. 
Steve Rowley
Director, Transmission Business Development
BHE U.S. Transmission

Cities, states, large commercial and industrial corporations and utilities are exploring and setting 
decarbonization goals that often include reaching 100% renewable energy supply by 2050. In 
discussions with member companies throughout MISO’s footprint to gather insights for this report, 
utility, corporate and policy leaders highlighted the need to consider decarbonization goals and 
customer preferences in their own investment decision making. These two go hand in hand, propelled 
by falling costs for wind and solar plants and the ability to hedge fuel cost risk. These trends contribute 
to forecasts for MISO’s footprint that could include 40% wind and solar, 25% gas, 25% coal and 10% 
nuclear/other (including storage) by 2030. At the same time, not all states and utilities share aggressive 
decarbonization goals. While MISO’s role is to be resource agnostic, this fleet transition will have 
implications on what is needed to keep the system in balance efficiently.

What does the future look like when utilities achieve significant fleet change goals with diverse 
approaches and other utilities have a more traditional resource portfolio? What is important to each 
utility? What is the value of core system needs to each utility? To think through these questions, MISO 
defined five distinct hypothetical utility personas to look at the future from multiple perspectives.

https://www.sierraclub.org/ready-for-100/commitments
http://www.aepsustainability.com/environment/carbon/
https://sustainability.alliantenergy.com/energy-climate/#transition
https://www.ameren.com/missouri/company/environment-and-sustainability/integrated-resource-plan
https://www.cmsenergy.com/investor-relations/news-releases/news-release-details/2020/Consumers-Energy-Commits-to-Net-Zero-Carbon-Emissions-Takes-Stand-for-the-Planet/default.aspx
https://geg2a4cqgdz35lnem46az2tb-wpengine.netdna-ssl.com/wp-content/uploads/2019/07/2019-EEI-AGA-ESG-Report.pdf
https://news.duke-energy.com/releases/duke-energy-aims-to-achieve-net-zero-carbon-emissions-by-2050
https://greatriverenergy.com/major-power-supply-changes-to-reduce-costs-to-member-owner-cooperatives/
https://www.hydro.mb.ca/environment/pdf/climate_change_report_2014_15.pdf
https://www.midamericanenergy.com/100-percent-vision
https://www.nipsco.com/campaigns/your-energy-your-future
https://investor.vistraenergy.com/investor-relations/news/press-release-details/2019/Vistra-Energy-Announces-Long-Term-CO2-Emissions-Reduction-Targets-and-Support-for-Market-Based-Carbon-Reduction-Regime/default.aspx
https://www.wecenergygroup.com/csr/climate-report.pdf
https://www.xcelenergy.com/carbon_free_2050
https://www.entergy.com/climatereport/
https://www.iplpower.com/About_IPL/Regulatory/Filings/IRP_2019/IPL_2019_IRP_Non-Technical_Summary_website12-16-19/
https://www.utilitydive.com/news/vectren-bucks-indiana-legislature-with-plan-to-reduce-coal-mix-78-to-12-b/579956/
https://www.beyondcarbon.org/look-up-your-state/
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WIRELESS

What do they need from a grid operator?

This utility generates enough wind energy to meet its customer demand, but not moment 
by moment. It leverages the wholesale markets for their flexibility to sell excess wind power 
that can’t be used immediately and buy power when the wind fades.

This is not a utility in the traditional sense. It can have significant control of customer demand 
and timing of energy use via digital controls. While it does not own conventional utility assets like 
distribution or transmission wires, its power is in aggregating across a high volume of devices.

2020 MISO Forward: Utilities of the Future

HIGH WIND

This utility has a conventional resource mix and business model and is largely able to serve its 
customers independently. It is interested in wholesale market products that enable compensation 
for the short-term flexible resources it can provide others in the region.CONVENTIONAL

This utility relies significantly on distributed energy resources, with enough solar to meet 
its customer demand during the day. For cloudier days and through the night, it leverages 
the wholesale markets to meet energy needs.DISTRIBUTED

This utility focuses on carbon reduction, with a multi-pronged approach to achieve its goals. 
This includes working with local policy makers to increase building electrification and electric 
vehicles, investing in distributed energy resources and utility-scale wind and solar.NEW MIX



In the event of outages, finds value in MISO region

Wholesale Exchange Profile

A V A I L A B I L I T Y

F L E X I B I L I T Y

V I S I B I L I T Y

Often has excess capacity that it can offer as available resources to others via MISO’s markets

Resources (e.g. flexible hydro, gas reciprocating engines, etc.) can provide support to the grid with short notice

Conventional has real-time communications with MISO on 99% of generation and low load volatility

C O N V E N T I O N A L M I S O  M A R K E T

Benefits from MISO data to optimize multi-day asset scheduling

Requires little flexibility

10 11

CONVENTIONAL: On-demand energy

Among industry trends, digitalization has had the most significant impact on Conventional, 
enabling it to find enduring value in its legacy resource portfolio by sophisticated upgrades 
and controls. It is also focused on investing in customer relationship management 
programs and a moderate increase in solar generation to address consumer preferences. 
Conventional continues to offer savings programs to consumers for making energy 
efficiency improvements and has had flat to declining customer demand for energy.

The transition period to advanced market constructs was challenging for Conventional, 
as energy prices were frequently below operating costs. Being fairly compensated for the 
ability to meet key system needs for availability and flexibility, particularly as it relates to 
scarcity or emergency pricing, has been at the forefront of Conventional’s advocacy efforts 
for changes at MISO. New frameworks for approaching how transmission is paid for – 
both in terms of existing and new infrastructure – is also a key issue.
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Leverages economic procurement of available resources in MISO to optimize use of its fleet

Wholesale Exchange Profile

A V A I L A B I L I T Y

F L E X I B I L I T Y

V I S I B I L I T Y

Highly orchestrated fleet focused on local needs

Diverse flexibility portfolio with active demand, storage and gas facilities

Advanced grid monitoring and information exchange across the transmission and distribution interface

N E W  M I X M I S O  M A R K E T

Benefits from MISO data to optimize resource scheduling and manage uncertainty

Occasionally relies on market 

12 13

New Mix embraced each of the 3Ds as opportunities. It aims to be reliable with a broad spectrum of 
resources to support multiple needs while keeping costs low. To achieve aggressive decarbonization 
goals, New Mix has pursued significant investment in large solar and wind plants on the transmission 
system, as well as large and small solar buildouts on the distribution system. The variability of 
renewable output is addressed with a small fleet of natural gas plants and load management. Working 
alongside policy makers to increase electrification of buildings and vehicles in partnership with 
vendors, a core competency has become load shaping to mirror renewable forecasts and dynamic 
load control. Customer-centric initiatives have been crucial to transitioning from an electric utility to 
an energy services provider, and New Mix has leveraged relationships with brands customers trust to 
implement new services.

With service areas that cover multiple states with varying policy and regulatory environments, New 
Mix values participation models from a grid operator that focus on system needs and are resource-
agnostic. Visibility into MISO’s week-ahead regional operating needs on an hourly and sub-hourly 
level is key to optimizing use of its diverse resource fleet.

NEW MIX: Holistic reinvention

We are executing on combined multi-billion dollars’ worth of investments 
in grid modernization and distributed energy resource (DER) systems, 
including advanced metering, automation devices, solar + storage, and back-
up generation. We evaluate both wires and non-wires solutions, including 
controlled islanding within flexible microgrids, to enhance reliability and 
resilience performance. As robust as we want our local grid to be, you still 
want and need utility-scale back-up. With that in mind, we are driving a 
more integrated planning process and collaborating with transmission and 
resource planning.

Rick Riley
Senior Vice President, Distribution and Asset Management 
Entergy

We will need a more ubiquitous, dependable, and cheaper information and 
communication system and technologies to enable more flexible and more 
efficient use of energy, improved visibility into the network, and better 
control of power systems.

Municipals, Cooperatives and Transmission Dependent Utilities (TDU) Sector Comments 
September 2019 MISO Advisory Committee Meeting
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https://www.misoenergy.org/events/advisory-committee-ac-september-18-2019/


As wind fluctuates, the MISO Market helps meet High Wind’s customer demand

Wholesale Exchange Profile

A V A I L A B I L I T Y

F L E X I B I L I T Y

V I S I B I L I T Y

Core to its value proposition, High Wind has large amounts of zero fuel cost energy generation

Many wind plants include storage resources that offer flexibility to the market

Exceptional level of visibility into wind operating characteristics that have helped enhance forecasting

H I G H  W I N D M I S O  M A R K E T

Leverages MISO market depending on the timing of the need for flexibility

Up-to-date market data helps optimize use of storage resources14 15

De-marginalization had a significant impact on High Wind’s business model, and digitalization enhanced 
its operating model. Its investment approach focuses on zero fuel cost resources, namely utility-scale 
wind and hybrid power plants located along the transmission system. It leverages wholesale markets 
for their flexibility to sell excess wind power and buy power to meet customer demand when the wind 
fades. This utility is a strong advocate for enhanced inter-regional seams coordination for importing and 
exporting energy and other services. Neighboring regions with a high penetration of variable generation 
can have an outsized impact on High Wind’s operations. High Wind’s focus on customer-preferred 
renewable energy has led to significant load growth from new commercial and industrial customers 
locating large data centers in its territory.

Major enablers to High Wind’s business model are transmission and flexible generation. It is important 
to this utility that MISO develops and uses advanced modeling methods for transmission availability 
that fully incorporate the impact of intermittent resource availability, generation and transmission 
outages, unforeseen weather events and other disruptions. High Wind needs MISO’s transmission 
planning frameworks to consider the full range of reliability capabilities as the characteristics of the 
resource mix evolve.

HIGH WIND: Hedging fuel costs

MISO’s policies should not only make incremental improvements. Sweeping 
changes are necessary to accommodate high renewable penetration. MISO 
should be at the forefront of these changes or risk losing its relevancy 
and potentially being bypassed. We need a market redesign by 2024 that 
bifurcates reliability assets from energy assets.

Michael Polsky
Founder and Chief Executive Officer
Invenergy
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Visibility into wholesale variable generation patterns helps Distributed optimize scheduling of flexible load 

Sunrise and sunset periods leverage MISO’s flexibility markets

Relies on MISO at night and during multi-day cloud coverage 

Wholesale Exchange Profile

A V A I L A B I L I T Y

F L E X I B I L I T Y

V I S I B I L I T Y

Has significant controllable load and occasionally excess solar generation

Storage and load control help soften ramps and provide flexibility

Fairly good data sharing, but will be more advanced following additional investment

D I S T R I B U T E D M I S O  M A R K E T

16 17

DISTRIBUTED: Co-locating supply and demand

Decentralization, supported by de-marginalization and digitalization transformed Distributed’s profile. 
While many utilities have generation portfolios sited along transmission lines that meet their customer 
demand for energy, Distributed relies primarily on distributed solar generation located near end users. 
Solar developers were the main drivers in this transition, enabled in part by state policy. Customer 
engagement is a core focus for this utility, as the customer is most often the owner of the generation 
resources. Through customer and state policy negotiations, Distributed has operational control of 
larger-scale plants, solar gardens and rooftop solar. While this utility made significant investments in 
distribution grid management approaches and load management programs, including electric vehicle 
and commercial building pre-cooling and pre-heating initiatives, it still relies on MISO for availability of 
energy and other services at night and during periods of extended cloud cover.

With a significantly decreased use of the transmission system, Distributed has worked with MISO and 
other members to attempt to redefine how to approach paying for transmission, along with roles and 
responsibilities related to risk management. A key need for Distributed is visibility to optimize the use 
and value of its distributed energy resources.

Penetration of renewables and DER will only increase. Load shapes will 
change. DERs could have a huge impact on the Bulk Electric System (BES). 
Power markets in the future will include carbon. Data center operators, 
Googles, etc., want all green. Now they want 8,760 clean. They want to see 
new, clean, green generation built. They will have more choice.

MISO Member

We need to do prudent planning that incorporates the 3Ds [Demarginalization, 
Decentralization and Digitalization] to allow for effective investment 
optimization and ensure both reliability and customer affordability.

Nick Griffin
Manager, Wholesale Market Development and Integration 
DTE
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Strong focus on minimizing cost and maximizing clean energy benefits for customers by leveraging market data

Demand for lowest cost services

Demand for lowest-cost energy

Wholesale Exchange Profile

A V A I L A B I L I T Y

F L E X I B I L I T Y

V I S I B I L I T Y

Shapes and shifts load up and down across multiple time horizons

Dynamically controllable load resources that can often respond to dispatch signals in under five minutes

Exceptional communications with industrial-, commercial- and residential-level resources with ability to synthesize effectively

W I R E L E S S M I S O  M A R K E T
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WIRELESS: Increasing load elasticity

Digitalization, coupled with decentralization, enabled the Wireless approach. Wireless, as a utility 
of the future, could be a stand-alone entity in de-regulated parts of the region or it could be a core 
element or sub-supplier to a more traditional utility. Advanced metering infrastructure, industrial 
software, artificial intelligence, virtual power plants, micro-islanding, autonomous control areas and 
other digitally enabled technologies are disrupting legacy notions of how electrical systems large 
and small can be managed and optimized. Wireless changes the relationship between utility and 
customer through its service provider business model and trains customers to expect immediate 
access and up-to-the-moment information. By relentlessly testing and learning with a customer 
focus, Wireless monetized core assets into new revenue streams.

As electrification of adjacent spaces, such as transportation and heating, grows, the importance of 
this utility of the future will increase. Understanding the value this utility brings to system balancing 
will need to be incorporated throughout market participation models, market constructs, operational 
tools and system planning frameworks. As changing risk profiles emerge, including cyber security and 
data privacy, mitigation strategies for resource availability will need to be devised.

Alexa is almost like a real-time SCADA system that’s operating at a global 
level and communicating with over 100 million Alexa devices in near real 
time. A pilot with low-income customers at one utility resulted in a 6- to 
20-percent reduction in electricity usage with only a smart thermostat and 
two new Alexa commands, ‘Alexa, I’m home,’ and, ‘Alexa, I’m leaving.’ To 
get to the next level, you’ll need more sophistication. We are working with 
partners to advance load forecasting and renewables integration in the 
context of large, nonflexible loads like data centers.

Ralph Kappelhoff
Global Power & Utilities Solutions
Amazon Web Services (AWS)

Advances in digital technology will provide the potential to shift from the 
current market that dispatches generation to meet the load, to a market that 
dispatches the load to match generation, with retail customer-based systems 
that communicate directly with the market or that significantly impact load 
served by MISO.

Transmission Owners Sector Comments
September 2019 MISO Advisory Committee Meeting
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https://www.misoenergy.org/events/advisory-committee-ac-september-18-2019/
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Utilities of the Future  
Illustrate the Power of Diversity  
... and Need a Grid Operator to Provide an Ecosystem for Exchange

While the Utilities of the Future may be here today for early adopters, they may also be more 

than a decade away for others. The urgency of preparing for change now, however, can be a 

helpful input to utilities as they make long-term investment decisions.

In contrast to the historical resource portfolio that was largely homogeneous, the future MISO 

region is expected to be home to very diverse utilities that will rely on each other as neighbors 

in a shared resource pool in new ways. Mutual reliance will help utilities achieve their goals 

more reliably and economically than if done alone. Advances in innovation with inverter- 

based technologies, flow control devices, data communication and digital controls, to name a 

few, enable new ways of managing and optimizing the grid. Greater coordination can lead to 

improved outcomes for end customers.

Each utility of the future will have a unique degree of need for availability, flexibility and visibility, 

and the ability to provide these essential services to others in the region. What should MISO 

consider at the regional level for an ecosystem with an integrated portfolio that has such 

diversity to maintain economically efficient operational reliability? What are the implications to 

transmission planning? How does MISO best leverage and enable new technologies while also 

appropriately valuing traditional capabilities? And importantly, how does MISO transition from 

where it is today?

MISO needs to implement these changes before 2025. That could be their 
tipping point.

Tom Imbler 
Vice President, Commercial Operations
Xcel Energy

The term is tipping point. There’s a pre-tipping point discussion and a post-
tipping point discussion. They are polar opposites. MISO needs to have 
these discussions pre-tipping point.

Sidney Jackson
Director of Operations & Chief Operating Officer
Rochester Public Utilities

Ecosystem for Exchange

Differences by utility in supply of and 

demand for grid capabilities will require 

changes to MISO’s platform to enable 

the efficient and reliable exchange of 

availability, flexibility and visibility.

C O N V E N T I O N A L

H I G H  W I N D

W I R E L E S S

D I S T R I B U T E D

N E W  M I X

MISO
MARKET



SOLUTIONS FOR TRANSFORMATION AND TRANSITION
Utilities of the future need market structures and planning approaches that include a more granular 
assessment of risk and value contribution for core system needs, as compared to the legacy approach that 
often bundled multiple capabilities into one priced component, such as energy. MISO is currently exploring 
key transformational initiatives to identify forward-looking solutions.

RELIABILITY CRITERIA CLEARLY ESTABLISHED
Operational experience and analysis shows clearly the relationship between insufficient availability, flexibility 
and visibility. Power plant outages associated with aging assets; variability associated with wind and solar 
resources; uncertainty related to imports and exports across seams; and changing demand characteristics 
across the transmission and distribution interface – these variables impact the risk profile of what it means to 
keep the system in balance. The first step to addressing these needs is to understand how they are expressed 
not only from a peak hour perspective, but also in the real-time operating time-frame (24/7 year-round) and 
to ensure reliability criteria – including accreditation – reflect these needs. Each utility of the future benefits 
from the diversity of the region both by receiving value for its contribution to meeting these criteria and the 
contributions of other utilities.

MARKETS WITH CLEAR PRICING OF RELIABILITY CRITERIA TO INCENTIVIZE  
ADEQUATE INVESTMENT
What capabilities – producing energy, shaping demand, ramping, controlling flows on transmission lines, 
shifting energy inflows or outflows, providing voltage support or frequency regulation – are needed to meet 
future reliability needs? MISO’s wholesale markets need to explicitly value these capabilities to provide 
incentives for future utilities to make the capabilities of their diverse portfolios available. This would enable 
regional reliability needs to be met economically. MISO is exploring solutions ranging from enhanced 
visibility, through its recently launch Multi-Day Operating Margin Forecast, to potential changes to capacity 
and energy markets in addition to a Forward Market Mechanism.

AN UPDATED INVESTMENT APPROACH FOR TRANSMISSION
The business case for transmission lines is changing due to the emergence of advanced technologies, a 
generation fleet that is less reliant on large 2 GW coal power plants and more on 100 to 200 MW wind 
and solar plants, along with an unprecedented increase in elasticity of demand. Using market concepts that 
demonstrate the value of transmission flexibility and the deliverability of available resources will help MISO 
and utilities rethink how to approach the value of transmission in enabling diverse portfolios. What will that 
look like for the utilities of the future? 

ENHANCED COMMUNICATION AND COORDINATION
With increasing complexity and a much broader range of tools to address that complexity, working together 
with distribution operators in MISO’s footprint and with its neighboring balancing authorities will be 
critical to manage the bulk electric system reliably. How can MISO enable new approaches for leveraging 
communication technologies and data analytics/synthesis to have real-time situational awareness and 
enhanced operational forecasting for its control room operators?

What Utilities of the Future Need From a Grid Operator

We need MISO to indicate now how markets are likely to evolve to inform 
our investment choices in long-term assets. 

Audrey Penner
Market Access and Regulatory Affairs Officer 
Manitoba Hydro

A robust regional grid with efficient markets provides each of us options for 
our different approaches and different rates of change. We can work and 
plan together to get cost savings while we incorporate new technologies 
and options. We have to keep moving forward on evolving our options.

Matthew Schuerger
Commissioner  
Minnesota Public Utilities Commission
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ACTION PLAN
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• Aligning Resource Availability and Need Paper

• Changes to accreditation for units on long-term outages

• Storage as a transmission asset

•  Automated Generator Interconnection Request 
Application process

•  Resource Availability and Need reforms around short-
term outage scheduling and Load Modifying Resource 
testing and availability requirements

In 2019, MISO shared action plans for its core availability, flexibility and 

visibility needs that traversed the ladder of abstraction in three distinct stages: 

Explore, Decide, Do. This year, the updated Action Plan includes a Done 

category and hyperlinks to key items underway. 

Done

Review
24 25

•  Establish 24/7 reliability criteria for a transforming grid

• Update investment approach for transmission

• Scope options for a forward market mechanism

• Enhance contingencies and congestion processes  

•  Assess required 24/7 flexibility attributes (e.g., 
ramp: 30 min ramp, 1 hour ramp, 4 hour ramp, 
inter-day ramp)

•  Leverage data and digital tech to prepare for 
uncertainty and variability

• Better integrate new flexible resources 

•   Redefine markets to enhance long-term decision 
making and improve transparency on future needs

•  Explore communication, including the Energy 
Management System, data analytics, modeling 
and forecasting options across the transmission/
distribution interface to enhance control room 
situational awareness

•  Increase effective collaboration, coordination and 
planning across the region and seams

•  Enhance processes and tools for Load Modifying 
Resource (LMR) deployment

•  Enhancement of the MISO Communication System, 
including alignment of demand response tools

•  Changes to the MISO tariff and Business Practice 
Manuals regarding Aggregators of Retail Customers

• Model Manager Project, Phase I

•  New Customer Relationship Management System

•  Distributed Energy Resources stakeholder workshops 

jointly hosted with the Organization of MISO States

• Multi-day Operating Margin Forecast 

• Distributed Energy Resources (DER) Framing Paper

•  Collaborative stakeholder effort to draft IEEE 1547- 

2018 guidance

•  Improved long-term load forecasting process with 
stakeholders

•  Develop rules and process for storage as a 
transmission asset AND a market participant

•  Improved Contingency Reserve Demand 
Curve that reflects Value of Lost Load (VOLL)

• Build Short-Term Reserve product

•  Build Storage Phase 1 market participant model 

(FERC 841)

• Build Enhanced Combined Cycle

•  Implemented Fast First Automatic Generation Control

•  Determine accreditation enhancements 
to reinforce attributes

• Improve emergency and scarcity pricing

•  Decide on alternatives to the current 
annual resource adequacy construct

•  Changes to accreditation for Load Modifying 
Resources (LMRs)

• Improve Queue Process

https://www.misoenergy.org/stakeholder-engagement/committees/ran-whitepaper/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran-outage-coordination/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/energy-storage-as-transmission-reliability-asset/
https://www.misoenergy.org/planning/generator-interconnection/
https://www.misoenergy.org/planning/generator-interconnection/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran/
https://cdn.misoenergy.org/MISO%20FORWARD324749.pdf
https://www.misoenergy.org/stakeholder-engagement/committees/demand-response-and-mcs-alignment-task-team/
https://www.misoenergy.org/stakeholder-engagement/committees/demand-response-and-mcs-alignment-task-team/
https://www.misoenergy.org/stakeholder-engagement/committees/demand-response-and-mcs-alignment-task-team/
https://www.misoenergy.org/stakeholder-engagement/committees/demand-response-and-mcs-alignment-task-team/
https://cdn.misoenergy.org/20200108%20MSC%20Item%2003%20Aggregator%20of%20Retail%20Customers%20(ARC)%20Tariff%20Update415553.pdf
https://cdn.misoenergy.org/20200108%20MSC%20Item%2003%20Aggregator%20of%20Retail%20Customers%20(ARC)%20Tariff%20Update415553.pdf
https://www.misoenergy.org/stakeholder-engagement/committees/modeling-users-group/
https://cdn.misoenergy.org/20190917%20Corporate%20Governance%20and%20Strategic%20Planning%20Committee%20of%20the%20BOD%20Item%2003%20Customer%20Experience%20Update380846.pdf
https://www.misoenergy.org/stakeholder-engagement/committees/der-workshop/
https://www.misoenergy.org/stakeholder-engagement/committees/der-workshop/
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3ASummary%2FMarketReportName%3AMultiday%20Operating%20Margin%20Forecast%20Report%20(xlsx)&t=10&p=0&s=MarketReportPublished&sd=desc
https://www.misoenergy.org/stakeholder-engagement/committees/miso-whitepapers/
https://www.misoenergy.org/planning/generator-interconnection/ieee-1547/
https://www.misoenergy.org/planning/generator-interconnection/ieee-1547/
https://www.misoenergy.org/planning/policy-studies/system-forecasting-for-energy-planning/#nt=%2Freport-study-analysistype%3ALoad%20Forecast&t=10&p=0&s=FileName&sd=desc
https://www.misoenergy.org/planning/policy-studies/system-forecasting-for-energy-planning/#nt=%2Freport-study-analysistype%3ALoad%20Forecast&t=10&p=0&s=FileName&sd=desc
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/energy-storage-as-transmission-reliability-asset/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/energy-storage-as-transmission-reliability-asset/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/improved-contingency-reserve-demand-curve-that-reflects-voll/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/improved-contingency-reserve-demand-curve-that-reflects-voll/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/Short-term-capacity-pricing-and-reliability-requirements/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/storage-participation--ferc-order-841-compliance/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/storage-participation--ferc-order-841-compliance/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/enhanced-modeling-of-combined-cycle-generators/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/automatic-generation-control-agc-enhancement-for-fast-ramping-resources/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran-improved-planning-resource-auction-pra-inputs-include-resource-accreditation/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran-improved-planning-resource-auction-pra-inputs-include-resource-accreditation/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/improve-emergency-pricing/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/resource-availability-and-need-ran-improved-planning-resource-auction-pra-inputs-include-resource-accreditation/
https://www.misoenergy.org/stakeholder-engagement/issue-tracking/queue-reform/
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A Note from Richard Doying, 
Executive Vice President

Utilities of the Future provide a mechanism to highlight the 

increasingly diverse course that members could take moving 

forward. Our goal is to cultivate an ecosystem that enables 

participants to achieve diverse goals through open access 

transmission and competitive wholesale markets.

MISO’s markets and approaches for transmission and resource 

planning have evolved in innovative ways since they were originally 

developed for a region with little differentiation within its generation resource fleet. As the 

industry undergoes significant transformation, we find ourselves approaching the precipice of 

change where renewed innovation and greater collaboration is needed.

In 2019, at our September Advisory Committee meeting, we heard directly from all sectors on 

what the 3D trends – de-marginalization, decentralization and digitalization – meant to each of 

them. We also continued to have individual conversations with members, vendors, customers 

and neighbors on their future needs from a regional grid operator.

What we heard was a sense of urgency. Stepping back from our existing constructs and 

considering what utilities of the future need from MISO in order to create the most value for 

the 42 million people in our footprint is important to explore now. While it may not be possible 

to accurately predict exactly when we will reach the tipping point, proactively engaging in 

collaborative discussions with our stakeholders is a current priority.

Customer insights paired with our internal research and development initiatives will continue to 

guide our prioritization as we work through issues identified in our action plan that feeds into 

MISO’s Integrated Roadmap. We look forward to working together as we move forward.

Sincerely,

Richard

“Our goal is to cultivate an ecosystem that enables
participants to achieve diverse goals through open access
transmission and competitive wholesale markets. ”

“Customer insights paired with our internal research
and development initiatives will continue to guide our
prioritization as we work through issues identified in our
action plan that feeds into MISO’s Integrated Roadmap.”



KEY FACTS
5-minute dispatch

$24.4 billion gross market charges (2019)

More than 450 market participants

42 million end-use customers
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About MISO 

The Midcontinent Independent System Operator (MISO) is a 501(c)(4) not-for-profit 

organization with responsibility for ensuring the reliability of the high-voltage electric 

transmission system to deliver low-cost energy. MISO began providing reliability 

coordination and other services in December 2001, and is one of the 10 Independent 

System Operators (ISO) in North America. 

MISO manages the largest power system in North America in terms of geographical 

scope, serving about 42 million people across all or parts of 15 states, stretching from the 

Canadian border to the Gulf of Mexico. MISO’s energy markets are among the largest in the 

world, with more than $24.4 billion in annual gross market charges. MISO also serves as the 

reliability coordinator for MISO entities in these 15 states and one Canadian province.

Currently, the MISO region contains about 66,000 miles of high-voltage transmission 

assets with an aggregate value of approximately $38 billion, as well as 175,000 megawatts 

of electricity-generating capacity. MISO does not own any of these assets. Instead, with 

the consent of its asset-owning members and in accordance with its FERC-regulated tariff, 

MISO exercises functional control over the region’s transmission and generation resources 

with the aim of managing them in the most reliable and cost-effective manner possible.

MISO North
Eagan, MN

MISO Central
Carmel, IN MISO South

Little Rock, AR

MISO’s reliability footprint and locations 
of regional control centers.
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