DTE

CleanVision Plan

Second Public Open House
February 22, 2022

Visit Our Website: dtecleanenergy.com

Email us at anytime: DTE_Electric_CleanVision@dteenergy.com


https://dtecleanenergy.com/

Meeting logistics

« Today’'s live presentation will be followed by Q&A
 Live closed captioning is available

« The DTE overview presentation will be followed by details on how to provide
comments on the CleanVision Plan

« This presentation is available on the website dtecleanenergy.com

» Questions or comments can be submitted anytime during this event by using the
“"Q&A" function in the top right-hand side of your screen

— We will queue up audience questions and comments after the initial
presentation

— Please include your name in the question/comment

« Additional opportunities for public input will be available in the remaining two
open house sessions and through the comment section on the website

« The presentations, transcripts and recordings for all public meetings will be
posted to dtecleanenergy.com

« If you are having technical difficulty, please contact
DTE_Electric_CleanVision@dteenergy.com (link)

DTE


https://dtecleanenergy.com/
https://dtecleanenergy.com/
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You may find recordings, transcripts, and the presentation
from the first CleanVision Plan Open House on our website

DTE

DTE Energy - Net Zero Carbon Emissions by 2050 (dtecleanenergy.com)

DTE CleanVision Integrated Resource Plan

DTE Electric’s CleanVision Plan is our journey to achieve net-zero carbon emissions for the Electric Company by 2050 while providing clean,

reliable, and affordable energy to our customers. In October 2021, DTE Electric announced plans to accelerate our interim goal of 50% carbon

emissions reductions, achieving that goal by 2028. We will further outline our goals to provide cleaner, reliable, and affordable energy in our

next Integrated Resource Plan (IRP) filing with the Michigan Public Service Commission (MPSC).

Come back here for more information in February about the next Open House to be held on February 22, 2022, at 1 p.m. and 6 p.m.

FAQ Open House

What is an integrated resource plan?
An Integrated Resource Plan (IRP) is a comprehensive plan to meet
electricity needs of our customers 5, 10, and 15 years into the...

READ MORE

January 18, 2022 at 1pm ET
Is there a way for me to engage with DTE in the CleanVision
Plan Process?
Yes! Public input is an important part of the IRP process. DTE will be
hosting four public open houses in the first half of this year. In or...

READ MORE

Will you be having more public open houses? If so, when? January 18, 2022 at 6pm ET

Recording
and
transcript

@« Download Presentation

*) Watch Recording

ReadTranscript

" & Download Presentation

>) Watch Recording

ReadTranscript


https://dtecleanenergy.com/

Helpful Tips: Closed Captioning

DTE CleanVision Plan Open House

For Closed
Captioning
click here




Helpful Tips: Submitting a Question

DTE CleanVision Plan Open House

DTE

Lesve

To ask or like
a question,
click here

Live event Q&A @ e

oo e
- &

Ask a moderator

Qgstions won't be visible to everyone until a
moderator approves them

£ Wour name (optional)

Ask a question



Agenda and Upcoming Dates

Public Open House #2: February 22, 2022

Today’'s agenda

« Introduction

« Renewable Overview

« Introduction to Emerging Technologies
. Q&A

Save the Date: Upcoming Open House Dates

#3: March 22 #4: April 19

Please check our website for updates and
upcoming meeting logistics:

dtecleanenergy.com

DTE
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Introductions

Joyce Leslie Laura Mikulan

Director, Business Manager, Integrated

Planning & Resource Planning
Development DTE
DTE

Jason Rowell Vielka Hernandez

Associate Vice Manager,
President and Renewable Energy
Director Strategy
Black and Veatch DTE

DTE 7



DTE Electric’s CleanVision Plan is our long-term journey to
achieve net-zero carbon emissions by 2050

CO, Emissions Reduction Targets!?

(% CO, emission reduction)

Gov. Whitmer’s
2025 Goal?

2030 Clean
Power Plan

2050 Paris
Climate Accord

Net-
zero

2005 2023 2028 2040 2050

DTE 1. Compared to 2005 baseline; CO, emissions associated with energy generated for DTEE customers
2. Whitmer - Executive Directive 2020 - 10 (michigan.gov)



https://www.michigan.gov/whitmer/0,9309,7-387-90499_90704-540278--,00.html

DTE

What is an Integrated Resource Plan (IRP)?

An IRP is a comprehensive plan to
meet electricity needs of a power
company’s customers 5, 10, and 15
years into the future

An IRP details the planned resources
that a power company will use to
deliver reliable, affordable electric
supply to its customers

Electric utility IRP filings are required
by the State of Michigan



We want to thank you for your feedback during the first public
open house meeting; survey results helped shape today’s
agenda, as well as the agendas for March 22 and April 19

What are areas of interest relative to the CleanVision Plan that you would like to engage in
at future Public Open House meetings?

Number of Responses Submitted

DTE 10



Today’s discussion will focus on renewable energy and
emerging technologies

Renewable Energy Overview Introduction to Emerging
Technologies

—
& H )
Energy Storage Hydrogen (H,)

> B

Carbon Capture and Small Modular Nuclear
Sequestration (CCS) (SMR)

DTE 11



DTE continues to be Michigan’s largest investor in renewable
energy as well as the state’s largest producer of clean power

« Renewable Energy is power we
generate from replenishable
resources. The majority of
DTE’s renewable energy fleet is
wind, but going forward, we
will be adding a lot more solar

» Since 2009, DTE has driven
investment of $3 billion in
renewable energy in Michigan
and will spend or will support
the investment of an additional
$2.8 billion over the next
few years

 DTE’s investment in renewable
energy has created or
sustained 4,000 jobs since
2009

DTE 12



As more renewables are added, a balanced mix of renewables
will benefit customers, as wind and solar have different
performance characteristics

Illustrative profile of wind and solar generation
(MWh)

— Wind Solar — Wind + Solar Portfolio

Generation

P

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

DTE Assumes generic 100 MW Solar asset with capacity factor of ~24% and generic 160MW Wind asset with capacity factor of ~27% 13



The cost of renewable resources has improved drastically in
the last ten years, driving growth in the industry

Unsubsidized Average Cost of Renewables Percent of US

Wind and Solar Generation Generation
(U.S. range - $/MWh)

B solar [ wind [ Other Renewables

DTE o0 14



DTE’s Renewable Portfolio has grown steadily since 2009 and
is continuing to grow. We will more than double our renewable
energy generation through 2025

Cumulative Renewable Build

(MW) ——377%>——,

3,032

1,710

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

DTE 15



Our Progress So Far...

Current Renewable Energy Portfolio

18 Wind Projects
1694MW

33 Solar Projects
144MW

w 2 Landfill Projects
6.4MW

1 Biomass Project
17MW

Fiiw ™Y .
) Biomass

- DTE Energy owned projects
B Third party owned projects
I Approved Project
- Proposed Projects

DTE

L"Anse Warden Biomass "‘I‘\'

3

/

Fairbanks Wind

Garden Wind
Stoney Corners

Tuscola Wind

Tuscola Wind 1T

Brookfield Wind
Pheasant Run I

McKinley Wind

/.P:" Echo Wind

-—'{f‘*"‘-?ﬂ:— Pinnebog Wind

Byl f'b“—h Big Turtle

J‘I‘Y % i"+“= Sigel Wind

) & ‘T~ Minden wind

Polaris Wind

Isabella I Wind

Isabella IT Wind

Meridian Wind

Gratiot County Wind

(/@ @, Eagle valley
Assembly Solar Park = =T Landfill Gas

€ p @ @@@ L Smiths Creek
River Fork Solar Park i @ Landfill Gas
j e ™~ 0'Shea Solar Park
Calhoun Solar Park
White Tail Solar Park /é

Ford Rooftop
Solar and Storage

16

@ ,@f""" Lapeer Solar Park



Projects in service

- Isabella I Wind (200 MW) located in Isabella County

« Isabella II Wind (183 MW) located in Isabella County

« - Assembly Solar (79 MW) located in Shiawassee County
« Fairbanks Wind (73 MW) located in‘Delta County




What’'s happening now?

With one more large project coming on line in the next six months

Projects under construction . =
 Meridian Wind (225 MW) Iocated 111 Mldland and Saginaw Counties




What’'s happening next?

DTE will double its renewable energy capacity by 2025, investing an additional
$2.8 billion

Al
e {

Projects in late-stage development:
White Tail Solar (120 MW)'located in Washtenaw County °
River Fork Solar (49 MW) located in Calhoun County :
Calhoun Solar (100 MW) located'in Calhoun County

]




Renewable energy will continue to play a critical role in DTE's
transition to clean energy. Emerging technologies are also key

to achieving net zero goals

Renewable Energy Overview

Introduction to Emerging
Technologies

7

Energy Storage Hydrogen (H,)

> B

Carbon Capture and Small Modular Nuclear
Sequestration (CCS) (SMR)

DTE
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Relentless Pursuit
of Innovation

Decarbonization Technologies

Jason Rowell

AVP and Director, New Energy Solutions




3]

S

The Road to Net Zero

e The leading technology choices are clear
e Renewable energy
e Electrification
e Demand-side management
e Yet we cannot control timing of the sun and wind
e Let’s give them support to:
e “Shift” the excess energy to when it’'s most needed

e Backup shortfalls when they occur

The right supporting technologies accelerates the path to 100% clean energy

Black &
Veatch




The Supporting Cast

e Too much power at the wrong time of day

M

Energy Storage
Systems

e Store it in batteries

JiA

e “Shift” the power to when customer demand is high

Hydrogen Power

e Too much power for days or weeks

 Store it with “long duration” technologies

e Shift it to a rainy day or season with high loads CarbonCapture  Nuclear Small Modular

Reactor

e Not enough renewables or storage when needed

e Generate clean power on demand

Black &
Veat:



Battery Energy Storage Systems

Lithium lon is the current “best in class”
e Scalable to support large capacities
e Flexible to support grid needs

e Enabler for renewables integration

Battery
Storage

Installations rapidly growing

Best for “day shifting” power

e Charge and discharge in same day

Renewable Power
Renewable Power

e 1to 4 hours of storage

1lamto 3 to 6pm
3pm




Long Duration Energy Storage Systems

e Commercial option is pumped hydro
* Pump water into upper reservoir for storage
e Release through turbines for power

e Numerous options in development such as:

e Flow and iron-air batteries

Long
Duration
Storage

e Thermal energy storage

e Kinetic
e Push rail cars up hill for storage
e Roll down hill for power

e Chemical
e Generate hydrogen for storage
Sunny Week 3 Inclement
Weather Days e Use as fuel for power

Renewable Power
Renewable Power

Black &
Veatch



Hydrogen

Most abundant element in universe

~100 million tons per year produced

e Most current production emits carbon

e Future production will be clean

e “Green” made from water using renewable electricity

Membrane / Diaphragm

Catalyst /V

0, Out 4 7
== 8

i

B
= Ve .
H,0in Gas

Diffusion
Layer

e “Blue” made from natural gas with carbon
sequestration

Carbon-free fuel for generating power

\

Membrane Flow Plate

Electrode
Assembly

Hydrogen Electrolyzer

Store enormous quantities of energy for long durations and generate power on demand

Black &
Veat:



Carbon Capture and Sequestration (CCS)

Carbon dioxide (CO,) capture in use >40 years

e Mainly applied to gas processing industries

Similar technology applicable for power plants

|

Dobycraton e 85-95% capture efficiency

e Improving technologies expected to lower cost

CAPTURE

I TRANSPORTATION

) Per Department of Energy:

. e >600 million tons of CO, permanently sequestered
SHeUENTRTION 3 _____ e > 4,500 miles of CO, pipelines

Carbon Capture and Sequestration

Technologies developing for beneficial CO, use

Allows clean power generation on demand to backup renewables and sustain reliability

Black &
Veatch



Nuclear Small Modular Reactors (SMR)

Inherently safe designs

e Much improved fuel usage

e Up to 20 years between refueling

Factory built to a large extent

e Improved quality, quicker to implement ET -3
. . e

ey

e Enabler for renewables integration L
24=0 [?.
e Carbon free, on demand power el

GEH BWRX-300 (G tion lll+ SMR E I
e Can cycle up and down to follow load Vsl xample)

Yet...still many hurdles to clear and >10 years from wide commercial adoption




Contact Us

Building a World of Difference
Jason Rowell, AVP and Director, New Energy Solutions
+1 919 462 7291

rowellj@bv.com



We look forward to your continued engagement. Please save
the dates for the future meetings and visit our website or
contact us at any time for additional information

Public Open House Meetings

Date Topic(s) Additional Information

« Introduction to CleanVision Plan + Presentation, recordings and
January 18 transcripts posted on website

« Overview of Integrated Resource Planning

« Renewable Energy Overview * Presentation posted on website;
February 22 recordings and transcripts from today

« Introduction to Emerging Technologies coming soon

 Energy Waste Reduction and Demand « 1:00 pm: Teams Live LINK

Response

March 22

e 6:00 pm: Teams Live LINK
« MIGreenPower

« Coal Plant Retirements and Transition (i.e., + 1:00 pm: Teams Live LINK
Retire with PRIDE)
April 19 «  6:00 pm: Teams Live LINK
« Grid Modernization and Reliability

Visit our website: dtecleanenergy.com

Email us: DTE_Electric_CleanVision@dteenergy.com (link)

DTE 30
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZWIxOWYyYzktYzliMi00YTAyLTg4YjAtNTAyZmQxZjhjNzY0%40thread.v2/0?context=%7b%22Tid%22%3a%228e61d5fe-7749-4e76-88ee-6d8799ae8143%22%2c%22Oid%22%3a%220cdca1b6-926a-4e0e-adc7-bd68aa2369e6%22%2c%22IsBroadcastMeeting%22%3atrue%7d&btype=a&role=a
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MzkzZTY2NzktYzk0ZC00ZGZhLWIxZjctZDljNjU1MjY4YTA3%40thread.v2/0?context=%7b%22Tid%22%3a%228e61d5fe-7749-4e76-88ee-6d8799ae8143%22%2c%22Oid%22%3a%220cdca1b6-926a-4e0e-adc7-bd68aa2369e6%22%2c%22IsBroadcastMeeting%22%3atrue%7d&btype=a&role=a
https://dtecleanenergy.com/
mailto:DTE_Electric_CleanVision@dteenergy.com

Questions

DTE
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Thank You!

Thank you for joining us!

* You may find additional information, including a copy of this presentation,
on our website dtecleanenergy.com

— We will be posting recordings and transcripts of today’s public meetings
on our website in the coming days

— Please check on our website for future meeting information, including
time and meeting links

* You may also find an FAQ on our website; we would like your feedback on
any additional questions you may have

» Please submit your question(s) or comments on our website, linked above,
or at DTE_Electric_CleanVision@dteenergy.com (link) at any time

DTE 32
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