Making the Most of Michigan’s Energy Future

Agenda Items
1:00 pm Welcome and Introductions Katie Smith, MPSC staff
1:10 pm Kickoff of MI Power Grid and Demand Response Group Erik Hanser, MPSC staff

1:30 pm |Review State Energy Assessment Findings and Recommendations Sarah Mullkoff, MPSC Staff

2:00 pm Operations Walkthrough of Polar Vortex 2019 MISO
9:30 pm Load Modifying R[?z{{;l:r;z Ez;n;iicii;% gltﬁgadure, Rules, and MISO
3:00 pm Break

3:15 pm Overview of U-20628 Katie Smith
3:30 pm Discussion: Goals of DR Stakeholder Group and Next Steps All
3:50 pm | Closing Statements/ February Stakeholder Meeting Overview Katie Smith
4:00 pm Adjourn
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M POWER
IGRID
* Focused, multi-year stakeholder initiative to maximize the benefits of the

transition to clean, distributed energy resources for Michigan residents and
businesses

» Engages utility customers and other
stakeholders to help integrate new clean
energy technologies and optimize grid
investments for reliable, affordable
electricity service

* Includes outreach, education, and regulatory reforms



Key Drivers

* Declining prices of distributed energy
resources

- Changing resource mix
» Customer preferences for clean energy
* Electrification of transportation and buildings

* Environmental and sustainability goals



Declining Solar Prices

Unsubsidized Solar PV LCOE
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Declining Battery Storage Prices

Bulk-scale 4-hour lithium-ion battery installed cost ($/kW)
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Source: Energy Storage Association Outlook October 2019
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Declining Prices of

Renewable Energy

Levelized Cost of Mew-Build Wind and Solar
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Michigan’s Evolving
Net Generation Mix, 2007-2017
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Customer Preferences

U.S. Corporate Renewable Deals
2016-2019 YTD
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Source: Renewable Energy Buyers Alliance
*Reflects REBA data available through August 28, 2019



Electric Vehicles

Global long-term passenger vehicle sales by drivetrain

Million vehicles
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ot Source: page 2 of the “Key Findings” of Bloomberg NEF 2019 EV Outlook interactive report

https://about.bnef.com/electric-vehicle-outlook/#toc-viewreport
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https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fabout.bnef.com%2Felectric-vehicle-outlook%2F%23toc-viewreport&data=02%7C01%7CTalbergS%40michigan.gov%7C09854dd0c35546c468af08d751807e37%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C637067484617219581&sdata=dF2stgUFNueyBEfXyUGDDpWqlLIozXWbX7R%2FTT4pqoc%3D&reserved=0
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MI Utility Carbon Reduction

Commitments
200 | 200 2050 _
DTE 50% 80% 100%
Consumers 80%

UPPCo 17%*

1&M 60% 80%

NSP 80% 100%
UMERC 40% 80%

Source: utility public announcements
*UPPCO intends to meet this goal by 2021 11
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Distributed Energy Future

Power from
Smart thermostats distributed resources

help manage can be used by homes
energy use. /T \ and businesses.
P

Electric Vehicle Water Heater
Energy Storage

Image Source: CarolinaCountry.com
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Core Areas of Emphasis

 Customer Engagement

* Integrating Emerging
Technologies

* Optimizing Grid
Performance and
Investments

13



Customer Engagement

» Customer Education and Participation
* Innovative Rate Offerings

o Time-Based Pricing

o Distributed Generation Pricing

o Voluntary Green Pricing

 Demand Response*®

* Energy Programs and Technology
Pilots™

14



Communication Highlights

* New rate offerings and pilots

« Communication between the distribution utility and
customer even more essential

o Utility will interact with customer more than ever
before

* Retail changes must align with changing market
structure

« Customer Education/Participation

« Key as customers become more involved and
iInterested in managing their energy

* Important as new rates and programs are available
for customers to choose from

15



Demand Response focus

« Demand Response

* Requires that RTO, distribution utilities/aggregators,
and customers work together to achieve an outcome.

« Experiences from Polar Vortex 2019

« This group ties into both the State Energy Assessment,
U-20628, and other past and present ongoing DR
activities

* Work plan includes:

* Review of SEA findings and Polar Vortex 2019
learnings

* DR operations, communications, and performance
* DR wholesale/retail alignment

* DR aggregation update, continuing discussion from U-
20348

16



Integrating Emerging Technologies

* Interconnection Standards and Worker
Safety

*Data Access and Privacy

o Distribution System Data
Access

o Customer Data Access and
Privacy

* Competitive Procurement
*New Technologies and Business Models

17



Communication Highlights

*Interconnection Standards™®
* Visibility into DERs
 Timely interconnection queue
*Data Access and Privacy
» Customers want to manage energy usage
» Data privacy and cybersecurity

* New Technologies and Business Models
* Rules above must be adaptable
» Order 841 and changing participation models

18



Optimizing Grid Performance
and Investments

* Financial Incentives/Disincentives

* Grid Security and Reliability Metrics™
o Service Quality and Reliability Metrics
o Grid Security

* Advanced Planning Processes
o IRP
o Distribution Planning*

o Integration of Resource/Transmission/Distribution
Planning

19



Communication Highlights

*Grid Security and Reliability Metrics
* Review reporting requirements

 Added risk= more coordination and
communication needed

* Advanced Planning Processes
o Accurate forecasts of variable resources.
o Customer preferences

o Integration of Resource/Transmission/Distribution
Planning

20



Timeline

October 17, 2019

ocCT

2019 ‘ Governor’s announcement and

| S— Commission order kicking off

JAN MI Power Grid initiative

2020

APR
October 2019 — October 2021 - September 30, 2020
Rulemakings, workgroups, OLT Staff Ml Power Grid
collaborate on areas of focus status report due

JAN

2021

APR

JyL Q3 2021

Final overview of actions
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Near-term Priorities

* Interconnection Rules

* Distribution Planning

* Energy Programs and Technology Pilots
 Demand Response

» Grid Security and Reliability

October March
2019 2020
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How to Get Involved
www.michigan.qgov/MIPower

Providing Michigan residents and
businesses with the demand-side
technologies, programs, and price signals support customer-oriented solutions and
that will allow these customers to be more reliable system operations.

active and effective participants in the

state's transition to Increased clean and

distributed energy resources.

EDOCKETS ~ CONTACTUS ~ Q SEARCH

ABOUT THE MPSC  COMMISSION ACTIVITIES CONSUMER INFORMATION REGULATORY INFORMATION

MI POWER GRID

=
M I POWER
<€

Integrating

Customer Emerging

Engagemen Technologies

Ensuring timely and fair grid access and
appropriate information exchange to

FOIA | Informacion en Espafiol | du ) aall cileylealt
MICHIGAN.GOV HOME | ADA | MICHIGAN NEWS | POLICIES

COPYRIGHT 2019 STATE OF MICHIGAN

MI Power Grid is a focused multi-year stakeholder initiative supported by Governor Whitmer and the MPSC to maximize the
benefits of the transition to clean, distributed energy resources for Michigan residents and businesses.

Optimizing
Grid
Investments &
Performance

Integration of transmission, distribution,
and resource planning to increase
transparency and optimize solutions;
enhancement of tools, financial incentives,
and regulatory approaches to adapt to
technology change and customer.

Grid



http://www.michigan.gov/mipowergrid

How to Get Involved

» Email: MIPowerGrid@michigan.gov

» Contact team leads
« Katie Smith and Erik Hanser for this group

* Follow @MichiganPSC on Twitter

 Sign up for listservs
At bottom of Demand Response page

JOIN THE DISTRIBUTION PLANNING WORKGROUP MAILING LIST

rested in receiving updates

«Email Address

ities for stakeholder participation, please join our Listserv.

on distribution planning, including opportun

Submit
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mailto:MIPowerGrid@michigan.gov
https://twitter.com/michiganpsc?lang=en
https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93593_95590_95594_95685-508662--,00.html

Questions?

Erik Hanser
hansere@michigan.gov

25
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Making the Most of Michigan’s Energy Future

MI Power Grid Demand Response
Stakeholder Meeting

Review of Statewide Energy Assessment
Findings and Recommendations

Michigan Public Service Commission




Statewide Energy Assessment Impetus
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Charge from the Governor

« Governor Whitmer requested that the Commission review the supply, engineering, and
deliverability of Mlchlgan s natural gas, electricity, and propane. The Governor requested
that the Commission’s review include the following:

« Commission’s infrastructure planning criteria and methodologies for distribution, transmission, and
generation

« Existing planning processes for electric and natural gas utilities and best practices for integration

» Linkages and gaps between real-time operational reliability and infrastructure planning for long-
term reliability

« Demand response and mutual assurance protocols by natural gas utilities and opportunities for
enhancement

« Contingency risks, interdependencies, and vulnerabilities of supply and/or delivery disruptions from
physical or cyber security threats and rough cost estimates of potential enhancements

« Adequacy of Commission rules addressing customer safety, reliability and resiliency, and utility
notifications

« Evaluation of existing gas efficiency programs
 ldentification of area or types of systems most at risk

3 28



SEA Scope

The Statewide Energy Assessment investigated six
separate sectors:

* Electric

* Natural Gas

* Propane

* Cybersecurity

* Physical Security
 Emergency Preparedness

29
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M| Energy Landscape- Electricity

Michigan’s Evolving Net Generation Mix from 2007-2017
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M| Energy Landscape- Natural Gas

Ml is #1 in the country for working gas
storage capacity due to our unique geology

« Michigan natural gas utilities operate
32 storage facilities with a gas capacity
of 294.92 Bcf

9,215 miles of transmission main and
regulated gathering lines

114,865 miles of distribution lines

Access to diverse supplies through various
pipelines including Canada, Rockies, Gulf
Coast, and Eastern (Marcellus/Utica)
production

Michigan Pipelines
s U

1)
i atural Gas _ I{

w— Crude Ol >“ )
s Highby Violatile Liquids
s Rofined Products PR =

Jet Fuel

= ] Frelds

i Rafinar ¥




M| Energy Landscape- Home Heating

Michigan Residential Home Heating, 2017
(Percentage Share of Estimated Households)

Source: 5. Census Burezu, 2017 American Community Survey.
Other Includes: Coal or coke, Solar Energy, Other Fuels, and Mo Fusls.




M| Energy Landscape- Propane

Northern L.P. Total
Households:
Northern L.P.
Propane Households:
Northern L.P. Annual
Residential Propane 57,038,708 Gal.
Usage:

Kalkaska Annual
Propane Production:

203,220

47,972

Rapid River
Fractionator

16,096,000 Gal.

U.P. Total Households: 123,995 Kalkaska
U.P. Propane Households: 22,568 Fractionator Entlre:.Fl“.iTotal 3,764,651
U.P. Annual Residential ousenoes
nauatResicental | 26,833,352 Gal. = Entire LP. P
Propane Usage: ntire L.F. Fropane 298,112
Rapid River Annual Households:
30,660,000 Gal. Entire L.P. Annual

Propane Production:

Sarnia, ON Residential Propane Usage:

354,455,168 Gal.

Fractionator |2018 Propane imports by
Plains Midstream Canada
and Pembina
Midstream/Resources

273,546,000 Gal.

Sarnia, ON Annual Propane
Production:

1,205,857,800 Gal.

Assumptions include: An annual household usage of 1,189 gallons, Kalkaska production rate of 1,050 bpd, Rapid River production rate
of 2,000 bpd, and 5arnia production rate of 114,000 bpd {95% of maximum capacity and 5% of output consisting of propane(See
footnote 117)).

Sources: Energy Information Administration and American Community Survey.

Motes: Sarnia fractionator is jointhy owned and cperated by Plains Midstream and Pembina. Propane imports into Michigan may
ultimataly be consumed elsewhere.




The Changing Landscape Factors Driving Change

Weather and Emergency Events

Upper Midwest Climate Extremes Index and Wind 1960-2020

s CEl % Average Peak Wind Gust (mph)
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Note: Wind data gathered from several locations near Detroit (Detroit Metro and Willow Run airports) at various
methods of measurement since 1960 including fastest 1 minute, peak wind, maximum 5 second and maximum 3 second




The Changing Landscape- Extreme Weather Events
The Winter Challenge — Historical Example

1/26/19 to 2/8/19 Renewable & Load Output (MW)
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The Changing Landscape
Factors Driving Change: Aging Infrastructure
& Electric Infrastructure
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The Changing Landscape
Factors Driving Change: Aging Infrastructure Natural Gas
Infrastructure

10000

9000

8000
7000
6000
5000
4000
3000
2000
1000

0

2010 2011 2012 2013 2014 2015 2016 2017 2018
®m Leaks on gas distribution mains repaired m Leaks on gas service lines repaired

Natural Gas lines, corrosion related repairs: 2010-2018
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The Changing Landscape
Factors Driving Change: Increasing Number and Severity of
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://www.fireeye.com/cyber-map/threat-map.html, June 25, 2019
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https://www.fireeye.com/cyber-map/threat-map.html

Emergency Operating Procedures and DR
MISO Notifications associated with PV 19

| + + + +

1258 EST: Cold Weather
Alert for 01/29 — 02/01

0238 EST: Max Gen Event
1a for 0500 — 1200 EST

¥

0256 EST: Conservative
Operations for 0500 —
1200 EST

¥

0619 EST: Max Gen Event
2 a/b for 0800 — 1200 EST

¥

0840 EST: Extended
Conservative Operations
through 01/31 1800 EST

&

1050 EST: Extended Max
Gen Event 2 a/b through
2200 EST

1336 EST: Max Gen Event
1afor 1330 — 2200 EST

.

1505 EST: Extended Max
Gen Event 1a through
01/31 1200 EST

¥

1712 EST: Max Gen 1 b/c
for 01/31 0700 — 1200
EST

0512 EST: Max Gen Event
1 b/c for 0700 — 1200 EST

¥

0927 EST: Max Gen
Warning for 0930 — 1100
EST

¥

1100 EST: Max Gen Event
Terminated

¥

1800 EST: Conservative
Operations and Cold
Weather Alert Terminated




Emergency Operating Procedures and DR

Performance of
MISO Zone 7 on
January 30, 2019

MISO Zone 7 LMR Performance
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SEA- Initial Assessment

« Systems are adequate to meet customer needs

* Unique assets help ensure reliable supply and delivery of
energy

* Infrastructure is designed and operated to maintain
energy supplies and deliver during emergency conditions

 Emergency events could have a high impact on the
economy and well being of residents

: 41



SEA Recommendations

The SEA makes 36 Recommendations which include,
among others, programmatic improvements, Commission
rulemakings, updating modeling and utility tariffs, additional
training, improved reporting parameters, and stakeholder
engagement.

The SEA also makes 14 Observations which include
enhancements at the RTOs/ISOs, interagency/departmental
consultations, programmatic development, infrastructure
build out, and legislative action.

, 42



SEA High-Level Recommendations

* Risk-based integrated natural gas planning

* Integrated electricity system planning

 Valuing resource diversity and resiliency

* Addressing gas-electric interdependencies

 Demand response improvements

 Emergency drills

» Cyber security standards for natural gas distribution
utilities

* Propane contingency planning

: 43



SEA Recommendations for Mitigating Risks

Electric Recommendations
9.3.1.1 Electric Recommendations

* E-1: Ml continues to expand its reliance on DR to meet
reliability needs; during the PV 19, some customers did
not respond to “interruptible tariffs” and found inconsistent
language; recommends several improvements to DR
programs
- E-1.1: Review utility DR tariffs for consistency and clarity
- E-1.2: Coordination among utilities, staff and stakeholders

- E-1.3: Utilities should review their communication plans for
efficient response to emergency events

POWER 44
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Link to SEA Report
https://www.michigan.gov/documents/mpsc/2019-09-

11_SEA Final Report with Appendices 665546 7.pdf

Michigan’s Statewide Energy

“g\MPSC

Michigan Public Service Commission

Michigan Statewide
Energy Assessment

Final Report

September 11, 2019

Sally A. Talberg, Chairman
Daniel C. Scripps, Commissioner
Tremaine L. Phillips, Commissioner

What happened?

A combination of extreme weather and energy emergency
events during January 30-31, 2019 challenged the natural
gas and electric systerns in Michigan. Though service was
maintained, Michigan’s energy supply and delivery systems
were strained due to the extreme weather event dubbed
Polar Vortex 19, or PV19, during which temperatures
dropped below -25° F. The abnormal weather caused
reduced regional power plant output and historically high
natural gas demand, at the same time as an unexpected
failure of critical natural gas infrastructure.

The regional electric grid operator, Midcontinent
Independent System Operator (MIS0), declared a system-
wide (15 states) electric emergency requiring all generation
to operate at maximum output.

On the morning of January 30, a fire ignited at the Ray
Compressor Station, Consumers Energy’s largest natural
A . b gas storage facility
- 3 - AW (supplying over one
third of customer
needs at peak
times), leading to a
severe disruption of
natural gas supply

Phota Credit: Todd Mcinturf/The Detros News and deliverability.

The impact of these overlapping emergencies led Michigan
utilities to request conservation measures and the State
Emergency Operations Center to make a broad public
appeal to all residents to conserve natural gas. The
statewide appeal included a text message alert from the
Michigan State Police.

Charge from Governor

Governor Gretchen Whitmer called upon the Michigan
Public Service Commission (MPSC) to evaluate whether the
design of the electric, natural gas, and propane delivery
systems are adequate to account for changing conditions
and extreme weather events. The Governor asked the
Commission to provide recommendations on how to
mitigate risk on the energy system. An initial statewide
energy assessment from the MPSC was delivered July 1.

800-292-9555 | www.michigan.gov/mpsc

Assessment Fact Sheet

September 11, 2019

Comments were accepted and informed the final report
issued on September 11, 2019.

The MPSC goal is to ensure safe, reliable energy for
Michigan residents and businesses and to be prepared to
alleviate impacts during future events. The Commission
took this opportunity to assess the potential vulnerabilities
of the natural gas, electricity, and propane systems, and to
review the cyber and physical security of our energy
systems and our emergency operations protocols.

energy process
The MPSC formed the following specific teams:

e

Over several months, each team collected data from rate-
regulated and non-rate regulated energy providers and
reviewed existing studies addressing system planning, risks,
and best practices. The Commission hosted over 40
internal and external meetings and conference calls with a
variety of stakeholders to help inform the development of
the report.

n's ener

Michigan has an extensive system for supplying electricity,

natural gas, and propane that is tied to regional markets.

Michigan Residential Home Heating, 2017
{Percentage thare of (imated Howseboldy

Natural Gas:
Consumption of
natural gas in
Michigan is
greatest in the
residential sector,
where it is used as
the primary
heating fuel in
maore than 75% of
Michigan
households.

P.0. Box 30221, Lansing, Ml 48909



https://www.michigan.gov/documents/mpsc/2019-09-11_SEA_Final_Report_with_Appendices_665546_7.pdf

Questions?

Sarah Mullkoff
mullkoffs1@michigan.gov
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2019 Polar Vortex
Overview

January 16, 2020




Purpose:

Purpose & -
Summary of operations during the January

Key 30 — 31 North and Central Region Maximum

Ta keaways Generation Event

Key Takeaways:

MISO and Members reliably managed operations during
extreme cold, where temperatures fell below -30°F in some
parts of the North and Central regions

Resulting high load, unavailable generation, and uncertainty
in both load and supply created challenges throughout the
event

Emergency procedures were implemented and maintained
from early January 30 through the afternoon of January 31
to reliably manage the grid and maintain public safety

Winter preparedness by MISO and its members ensured
readiness for the extreme conditions, but, we note areas of
needed improvement in load and wind forecasting, and
voluntary load curtailment impacts




A strong arctic high pressure system brought historic cold

to the North and Central Regions on January 30-31,
driving temperatures below Polar Vortex 2014 levels.

10

-10

-15

Hourly Temperature (°F)

MISO North/Central Two-Day Average*

* North Region low temperatures
for the 2019 time periods were
more than 6°F colder than 2014

Polar Vortex 2014 (Jan 06-07) === Polar Vortex 2019 (Jan 30-31)
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Hourly Load (GW)
MISO North/Central Two-Day Average*
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An earlier than expected drop in wind output increased

risk of insufficiency for morning peak, triggering Max Gen
Event Step 1a, effective for 0500 EST.

16 -

14 -

12 -

10 -

January 29 January 30 January 31

: Max Gen Event
Declaration

15161718192021222324 1234567 8 9101112131415161718192021222324 1234567 89 101112
Hour Ending

@ Actual Wind Generation === Day-Ahead Wind Forecast
= = North-RT Temperature = North-DA Temperature

o
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Subsequent conventional forced generation outages, load
forecast uncertainty, and risk of additional outages prompted
the move to Max Gen Event Step 2a/b to access LMRs.

MISO North/Central Daily Average Unplanned* Generation Outages

29.6 GW 28 9 GW

-
20.1GW

January 29 January 30 January 31
mWind mGas = Coal mOther

*Unplanned: Forced plusderates

The outage chart reflects the data as it resided in the CROW Outage system on February 11, 2019
S Wind often reported as derate over the timeperiod




Cold-related mechanical issues and fuel supply limitations
affected all generation types. Unplanned outages across

fuel technologies were comparable during the event.

MISO North/Central Region Unplanned* Outages (GW)

Coal Gas Wind Other Total
Installed Capacity
_ (PRAdearedples | 48.4 31.9 14.2 18.2 112.7
generationthat qualified for
the 18-19 PY)
Lanuany 29 10.3 6.3 1.3 2.2 20.1
"y 21%) | (20%) (9%) (12%) (18%)
Januan 30 10.3 10.8 4.0 4.5 29.6
Y 21%) | (34%) | (28%) (25%) (26%)
Lanuary 31 9.3 11.9 2.7 5.0 28.9
"y (19%) | (37%) | (19%) (28%) (26%)

*Unplanned: Forced plusderates

6

The outage data based on records reflected in the CROW Outage system on Feb 11,2019*

*Wind installed capacity does not include wind online after03/01/2018




Total outages were higher than previous cold weather
events with approximately 25% unavailable due to
unplanned outages™

MISO North/Central Daily Average Generation Outages and Derates

45
Polar Vortex Arctic Cold Snap Polar Vortex
40 - 2014 2018 2019
35 - = Forced mDerates = Planned
30
25
5
20
15
10
5
16  1/7 1/8 171 12 13 1/4 1/5 16 17 1/29 1/30 1/31
Unplanned Outages (GW) | 20.1 | 29.6 | 28.9
% Unplanned” 18% | 26% | 26%
*Unplanned: Forced plusderates
The outage chart reflects the data as it resided in the CROW Outage system on Feb 11,2019
7 Wind often reported as Qerate over the timeperiod

"Percent based on PRA cleared generation plus uncleared internal MISQ generation




Deployed and self-scheduled LMRs, school/business

closings, and other voluntary load management across
the North/Central Region aided in dampening demand
below expectations.

MISO North/Central Load Management

Resources (LMRs) for Jan 30

5000
4500
4000
3500
3000
2500
2000
1500
1000
500
0

MW

9

Source: MISO MCS

= LMR/LMM

983

2373

m Self Sched LMR

1512

1488

* LMR performance to be evaluated after receipt of meter data towards

the end of March

MISO North/Central Hourly Load (GW)
for Jan 30

Inferred maximum
80 - impact of LMRs

1234567 8 9101112131415161718192021222324

mmm Actual Load = | MRs* — — Day-Ahead Forecast

8

* Does not include impact of closings not accounted for in forecast




Load Modifying

Resources (LMR)




Purpose & Purpose: Review Load Modifying
Key Resource (LMR) performance during the

January 30, 2019 Emergency Event
Takeaways
Key Takeaways:

\"’ * First time MISO has deployed LMRs in North & Central
t ’ Regions

> o _ <«
"’ * LMRs provided an average of 75% of scheduled MWs for

Hour Ending (HE) 9 to 13

* Penalties assessed to LMRs based on Measurement and
Verification (M&V) rather than Scheduling Instructions

* Some LMRs were also disqualified as a Planning Resource
due to lack of performance during the event




Pre-RAN LMR Performance Rules

Available for Emergencies at least during the Summer

Available at least 5 times for Emergencies during the Planning Year

Maximum notification time = 12 Hours

If availability is shown outside of Summer in the MISO Communication

System (MCS), LMRs are required to respond to MISO dispatch and
Scheduling Instructions

24x7 updated LMR availability in the MCS for each operating day

LMR performance is evaluated on an individual basis




Communication Procedure:

LMR Deployment

Market Participants
update their LMR
availability in the

MISO
Communication
System (MCS) 24x7

MISO declares step
2a of the Emergency
Operating
Procedures (EOP) -
deployment of LMRs

MISO issues a
Scheduling
Instruction to each
Market Participant
for each hour based
onthe LMR
availability shownin
the MCS

Market Participants
acknowledge the
Scheduling
Instructioninthe
MCS

Market Participants
complete the
Advanced Reporting
screenin MCSto tell
MISO what LMRs
they will be using to
meet their
Scheduling
Instruction

Deploy
LMR

12
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MISO LMR Underperformance on 1/30/2019

- Summary

. MISO sent Scheduling Instructions (SI) at 6:37 EST

. 184 LMRs deployed across the North & Central Regions

131 Behind the Meter Generation (BTMG)
53 Demand Resource (DR)

. 28 Market Participants received Scheduling Instructions

Hour Ending 09 10 11 12 13
MISO Regions North & Central North

Total S| Requested by MISO (MW): (A) 2496.3 3438.2 3862.4 770.5 825.8
Scheduled by MPs to Meet SI (MW): (B) 3488.6 4412.9 4338.2 954.0 893.0
Total Delivered by MPs (MW): (C) 23535 3178.0 3325.7 846.0 866.9
MW Delivered vs Scheduled by MP: (C/B) 67% 72% 77% 89% 97%
MW Delivered vs Requested by MISO: (C/A) 94% 92% 86% 110% 105%

13 “=MISO



LMR Underperformance - Michigan (Zone 7)

- Summary
. 67 LMRs deployed across Zone 7

. 6 Market Participants received Scheduling Instructions

Hour Ending 09 10 11
Zone 7 - MICHIGAN

Total S| Requested by MISO (MW): (A) 632.1 1031.7 1003.6
Scheduled by MPs to Meet SI (MW): (B) 1035.1 1433.5 1431.1
Total Delivered by MPs (MW): (C) 331.5 668.2 747.4
MW Delivered vs Scheduled by MP: (C/B) 32% 47% 52%
MW Delivered vs Requested by MISO: (C/A) 52% 65% 74%

14 =MISO



LMR Underperformance - Eastern Wisconsin

/ Upper Michigan (Zone 2)

- Summary

22 LMRs deployed across Zone 2

5 Market Participants received Scheduling Instruction

Hour Ending 09 10 11
Zone 2 - EASTERN WISCONSIN & UPPER MICHIGAN

Total S| Requested by MISO (MW): (A) 226.0 278.3 296.3
Scheduled by MPs to Meet SI (MW): (B) 246.5 299.8 316.3
Total Delivered by MPs (MW): (C) 148.4 224.9 236.6
MW Delivered vs Scheduled by MP: (C/B) 60% 75% 75%
MW Delivered vs Requested by MISO: (C/A) 66% 81% 80%

15
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Communication Procedure:

LMR Post Event Evaluation

MISO creates
enrollments in the
Demand Response
Tool (DRT) for the

LMRs involved in
the Emergency

*Dates are examples using January 30t as the Operating Date of the Emergency Event

MISO conducts
the performance
evaluation of each
LMR based on the
meter data
submitted

Market
Participants
submit meter data
for the LMRs in
the DRT within 53
days after the
operating day of
the Emergency

Penalties assessed
are posted to
Settlements

MISO contacts
each Market
Participant once
the evaluationis
completed to set
up a call to confirm
and discuss the
results

16
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LMR Penalties - Tariff Summary

LMRs are penalized for underperformance compared to their M&V

criteria per the following formula:
Underperforming MW * (HE LMP + HE DDC_Rate)

Penalty revenue for each hour is allocated to all Market Participants
with load in the Local Balancing Authorities (LBAs) that required the
use of an LMR during the Emergency on a Market Load Ratio Share

basis

MISO reviews LMR underperformance to determine if the LMR
should be disqualified as a Planning Resource for the remainder of

the Planning Year

*LMP = Locational Marginal Price
*DDC = Day-Ahead Deviation Charge

17 £MISO



LMR Penalties Assessed

1. Assessed $1,900,000 in penalties for underperformance

Revenues redistributed on a Load Ratio Share basis to the LBAs in the

Emergency Area.
Load Ratio Share determined for each hour of the Emergency on Jan 30th

2. Additional $900,000 in penalties assessed due to the disqualification
of 18 LMRs (approximately 360 Zonal Resource Credits) for the
remainder of the Planning Year

Revenues redistributed on a Load Ratio Share basis by Resource Zone
Load Ratio Share determined by LSE PRMR / Zone PRMR

*Penalties are for all of MISO North & Central Regions

18 £MISO




Acronyms

BTMG - Behind the Meter Generation
DDC - Day-Ahead Deviation Charge
DR - Demand Resource

FSL - Firm Service Level

HE- Hour Ending

LBA - Local Balancing Authority

LMP - Locational Marginal Price

LMR - Load Modifying Resource

LSE - Load Serving Entity

MCS - MISO Communication System
MP - Market Participant

M&V - Measurement & Verification
PRA - Planning Resource Auction
PRMR - Planning Reserve Margin Requirement
RAN - Resource Availability & Need
S| - Scheduling Instruction

19
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Appendix




MISO continued to monitor conditions and update communications

accordingly during the event.

L 4 L L 2

1258 EST: Cold Weather 0238 EST: Max Gen Event 1336 EST: Max Gen Event
Alert for 01/29 — 02/01 1a for 0500 — 1200 EST 1a for 13:30 — 22:00 EST

1505 EST: Extended Max
Gen Event 1a through
01/31 12:00 EST

1712 EST: Max Gen 1 b/c
for 01/31 0700 — 1200
EST

L
0256 EST: Conservative
Operations for 0500 —
1200 EST

0619 EST: Max Gen Event
2 a/b for 0800 — 1200 EST

]
0840 EST: Extended
Conservative Operations
through 01/31 1800 EST
L )

1050 EST: Extended Max
Gen Event 2 a/b through
2200 EST

0512 EST: Max Gen Event
1b/c for 0700 — 1200 EST

L
0927 EST: Max Gen
Warning for 0930 — 1100

EST
5

1100 EST: Max Gen Event
Terminated

1800 EST: Conservative
Operations and Cold
Weather Alert Terminated

¢
X

W
=
W
o



Extreme N/C cold drove high load, a sudden and unexpected
drop in wind generation, forced outages, and uncertainty,
which required the declaration of the Maximum Gen Event.

2014 2019
MISO Classic

(NorthiCentral Regions) 01/06 01/07 01/17 01/28 01/29 01/30 01/31
21°M1F | A3°M10°F  -2°1-3°F 2°10°F | -20°4°F | -26°10°F | -21°-8°F

Integrated Peak Load (GW) 79.9 76.7 I 73.7 I 70.4 74.3 76.7 75.1
Average Daily MISOWind 7.2 GW 206w | 1206w | 1296w 1296w 43 GW 47 GW
Gas Price* ($/MMBtu) $13.17 730 | 391 | 3.3 $4.23 $7.42 $5.00
Average(gf,\'ﬂmg LMP $97.74  $225.83 ‘ $40.90 ‘ $25.53 $26.92 $107.90 $49.29

9.0 GW 13.7 GW 7.8GW

4.3 GW 2.1 GW

Max Daily NSI (Import)
Cold Weather Alert

Max Gen Event Step 1a

Conservative Operations I I
Max Gen Event Step 2a/b I I
Max Gen Event Step 1b/c I I

Max Gen Alert I I
Max Gen Warning

Temperatures are daily low values for North and Central Regions Shad|ng indicates declaration was active during that day
* LMP is calculated as an average of Hubs in the North and Central regions
* *Chicago City Gate Gas Price

18
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MISQO’s operating procedures ensure reliability and gain
access to additional resources during extreme situations.

Emergency Operating Procedures é"’é Maximum Generation
guide operator actions when an event *e-» Emergency Procedures
has the pOtentIaI tO, or aCtua”y does’ Alert Define boundaries/suspend maintenance
negatively impact system reliability — _ <———
Warning | il
Conservative Emergency
System Offer Floor
Operations
Geo-
Magnetic Severe
Disturbance Weather Alert Bvent o

Warning

\

/

Cold Weather Hot Weather
Alert Alert

Data Source: SO-P-NOP-00-449 Rev 0 Conservative System Operations and
19 SO-P-EOP-00-002 Rev 3 MISO Market Capacity Emergencyprocedures
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Making the Most of Michigan’s Energy Future

U-20628 OVERVIEW

MPSC STAFF — KATIE SMITH

Michigan Public Service Commission




U-20628 - What is it?

« Commission Order commencing a collaborative to
consider issues related to implementation of effective
demand response tariffs and efficient deployment of load-
modifying resources.

* |t was prompted by the final SEA report. ﬂ
@

CEilad -‘
Filed in September of 2019. @

MICHIGAN PUBLIC SERVICE COMMISSION ORDER U-20628

51
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https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t0000005XvS2AAK

STATE OF MICHIGAN

BEFORE THE MICHIGAN PUBLIC SERVICE COMMISSION

® % % % %

In the matter, on the Commission’s own motion, to

commence a collaborative to consider issues related

to implementation of effective electric demand

response tariffs and efficient deployment of

load-modifying resources. Case No. U-20628

At the September 11, 2019 meeting of the Michigan Public Service Commission in Lansing,

Michigan.

PRESENT: Hon. Sally A. Talberg, Chairman
Hon. Daniel C. Scripps, Commissioner
Hon. Tremaine L. Phillips, Commissioner

ORDER OPENING DOCKET




Who should be involved?

Consumers Energy

DTE Energy Company

Michigan Electric and Gas Association member utilities
RTO’s

DR Providers

Customer Advocates %
MPSC Staff 0e®
Other interested stakeholders '-‘

53




U-20628 - What needs to be done?

e Review

 Discuss

o SEA report regarding LMRs

DR tariffs for consistency and clarity
Notification and penalty provisions
Communication

Testing

Improvements for future LMR performance.

(0]

(0]

(0]

(0]

(0]

o Improvements to LMR participation
o Improvements to LMR performance
o Any other issues related to DR

24




U-20628 - What was Ordered?

THEREFORE, IT IS ORDERED that:
A. The Commission Staff shall form a collaborative group that includes representatives
from Consumers Energy Company, DTE Energy Company, Michigan Electric and Gas

Association member utilities, and other interested stakeholders, to review electric utility demand

response tariffs and the optimal deployment of load-modifying resources as discussed 1n this order.

B. The Commission Staff shall file in this docket a report of findings and recommendations

no later thanJuly 31, 2020,

Page 3
U-20628




Goals and Recommendations
Staff Report July 31, 2020.

Recommend any needed improvements to DR tariffs.

* |dentify how utilities have been and can coordinate with the
Staff, customers, the RTO, and other stakeholders.

* |dentify what would help the utilities maximize the capacity
value of their DR resources in the wholesale markets.

POWER 56
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Questions?

KATIE SMITH
smithk72@ Michigan.gov

57
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Discussion

Goals of DR Stakeholder Group and Next Steps

Michigan Public Service Commission



Goals of DR Stakeholder Group

» Establish a collaborative group of utilities, RTOs DR
providers, customer groups, and individuals
> Need your input on:
« Customer needs
* DR capabilities
* |[dentifying performance, communication, or problems
» Creating solutions

» Builds on existing initiatives and reports
o SEA and Polar Vortex 2019 learnings
o DR framework
o DR Potential Studies

. 59
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https://www.michigan.gov/documents/mpsc/2019-09-11_SEA_Final_Report_with_Appendices_665546_7.pdf
https://www.michigan.gov/mpsc/0,9535,7-395-93309_93439_93463_93723_93730-406502--,00.html
https://www.michigan.gov/mpsc/0,9535,7-395-93309_93439_93463_93723_93730-406250--,00.html

Goals of DR Stakeholder Group

1) Review and discuss SEA report findings
 Particularly LMR performance in PV 2019

2) Review utility tariffs to ensure DR participation,
performance, communications, and testing

3) Align wholesale/retail DR offerings and emergency
operations

« Maximize capacity value of DR resources in wholesale markets

4) Discuss other DR issues as appropriate, with a focus on
reliability and resilience

60



Outline of Stakeholder Meetings

1) Review and discuss SEAreport — « \Wijll primarily align with

findings L. . .
 Particularly LMR performance in PV objectives listed in U-20628
2) R2019 A  These goals will roughly align
eview Utllity taris 1o ensure :
DR participation, performance, with t.he cc_)ntent of stakeholder
communications, and testing meetings in Jan., Feb., March,
3) Align wholesale/retail DR and April
gggg]t%fnznd SIETgentey « MPSC Staff report and
I .
. Maximize capacity value of DR recommendations due July 31,
resources in wholesale markets 2020
4) Discuss other DR issues as . .
reliability and resilience these goals?

61



Opportunities for Feedback

* Discussion items at each meeting
o Come with questions, opinions, and suggestions!

 Formal Feedback Requests submitted to Staff after each
meeting as needed
o |Including before Staff finalizes their Report.

» Written feedback in U-20628 once Staff report is finalized
o Similar to past DR stakeholder meetings

POW! 82
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Feedback for today
* Any particular items you wish to discuss at future
stakeholder meetings?

* Are we missing anything you want to make sure gets
covered?

* Do you have a unique perspective on Polar Vortex 2019
to share?

* Any reactions to the content presented today?

. 63
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Sneak peak of presenters!

DTE Energy’

5%

A\
70))
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Sneak peak of topics!

Operations and Communications Retail/Wholesale Alignment

« February 19" * March 17%
. PV 2019 operations * RTO DR offerings and utility
DR tariffs

o Utility, customer, DR aggregator
perspective

o Underperformance of Zone 7

— DR products and registration

— M&V methods and performance
requirements

« DR/LMR communications » Testing requirements
o Current utility/ARC procedure — 2019 changes to LMR
- Barriers experienced in PV 2019 availability and testing

— Ultility plans for compliance

 Needed improvements?
 Needed improvements?

65



Next Steps

 Staff will send out the slides and recording from today's
meeting

o Posted on DR group website

« Staff will finalize February 19 agenda and send out to
listserv

o Staff will work with presenters to ensure all components of U-
200628 are addressed
o |ncluding any additions as these meetings continue
 Staff will consolidate any feedback received and update
stakeholders in February
o Feedback will not be posted, simply summarized in aggregate

> 66


https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93593_95590_95594_95685-508662--,00.html

Questions, Comments, or Feedback?

Contact
Katie Smith SmithK72@michigan.qgov and
Erik Hanser HanserE@michigan.qov
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