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What are the
future needs for
utility-supported

energy efficiency
savings (EE)¢

What do
traditional electric
EE potential study

results saye

What insights do
we have from our
transformational
technology
scenarioe

Can we
develop a
shared path
forward?e
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Long Term Needs: Our Clean Energy Plan

Capacity
M W Renewable Energy mm@ Energy Storage

Consumers Energy’s
Integrated Resource Plan
calls for significant and
sustained energy efficiency
resources




EWR Potential Study

Incorporated commercially available

measures and most recent market and
Consumers Energy technology data.
initiated a traditional
electric energy efficiency
potential study in late 2019 Reflected new equipment standards and
to inform its 2021 market tfrends, including regulatory
guidance around LED savings.

integrated resource plan
and EWR program plan.

Cumulative potential assumes
“replacement savings” but excludes
them from cumulative savings increases.
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Decline Predicted by Traditional EE Forecast
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Transtormational Technology Scenario

« Investigated savings from
emerging technologies that may
become commercially available
over next 20 years.

Instead of just measuring what

technologies are available?¢

What is under development &
could be availablee¢




Creating a Transformational Technology Scenario

Engaged our evaluation teams Cadmus
and TRC and the utility benchmarking firm
E Source to identify and characterize
emerging technologies.

Consulted recognized experts from national
laboratories, regional market tfransformation
organizations, and industry research institutes
as well as intervenors for ideas and to estimate
the applicability, development timeline, cost
trajectory, and potential energy and demand
savings.

Electric Power American Council for an Midwest Energy Oak Ridge National
Research Institute Energy-Efficient ECconomy Efficiency Alliance Laboratory
Edison Electric Consortium for Energy Energy Futures Grp Pacific Northwest
Institute Efficiency &Five Lakes Energy National Laboratory
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Creating a Transtormational Technology Scenario

|dentified promising
technologies based on
applicability,
development fimeline,
cost trajectory, &
potential savings.

Electric Power American Council for an Midwest Energy Oak Ridge National
Research Institute Energy-Efficient Economy Efficiency Alliance Laboratory

What role can we each
play in improving those
oddse

Is an opfimistic scenario
that is going to require
many things to go right.

Edison Electric Consortium for Energy Energy Futures Grp Pacific Northwest
Institute Efficiency &Five Lakes Energy | | National Laboratory




More Optimistic EE TransTech Scenario
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TransTech Detail Available-Residential

CADMUS

Residential Emerging Technology: HVAC Heating

The emerging technology HVAC heating measures makes up 15% of the 20-year residential portfolio
achievable potential for emerging technology measures. The HVAC heating measures are a subset of the
HVAC measures bundle, which makes up 46% of the 20-year residential portfolio achievable potential
for emerging technology measures.

Bundle Measure Names and Residential Sector Applicability
Table C-9 shows the eight measures in the HVAC heating measures bundle, as well as the residential
sectors in which the measures can be installed.

Table C-9. HVAC Heating Measure Names and Applicable Segments

Emerging Technology - Advanced
Air-Source Heat Pump

Single
i & Manufactured
amily Low
Low Income
Income
x x X

x x x x X x
Emerging echnology - Abvances " " N . . .
oot et x x X x X x
i egredespementer | X x x x X x
Emergng Techrloy - oriontl M " N . . .
Emerging Technlog - adark M " " . . .
Emerging Technology - Wel- " "

Connected Geothermal Heat Pump.

Measure Characteristics Energy Savings, Demand Reduction, and Incremental Cost
Table C-10 shows several characteristics for each measure: the annual percentage of energy savings
over the baseline technology, annual energy savings and demand reduction, incremental cost, measure
life, and commercial availability start year. The team assumed the same measure cost and incremental
cost over the 20-year planning horizon.

Appendix C. Emerging Technology Descriptions co

CADMUS

Table C-10. Percentage Energy Savings over the Baseline Technology

incremental
Costper
Home
Emerging Technology - ) -
Adanced Aivsource | 6%-7% | 358-680 | 007-01 | Sl | B g5 g
Hent ump g pump ton
Emerging Technology - | 17%- $302/
Advanced Furnace Fan | 27% 188 ooz 92| fumacefan | * »©
$7150/
Emerging Technology- | 30%- | 1,807 - 12,000 Btuh
AdwncedWallHeater | 31% | 4,505 785139 | W | 11720 20
room heat
E""“’g"f‘“‘"':"‘fy' % 1790 | o e | SL897- | s1o0sheat | oo o
fledtroClricHes e | 81 Gass | pumpton g
Emerging Technology -
Heat Pump with 10%- 002- 51,258/
Integrated | O g | 1T terheater | 1 ’5
Desuperheater
Emerging Technology - oo0s. el
Horizontal Drainpipe 3%-10% | s0-170 | 0% 51,366 e 1 20
Heat Exchanger e
Emerging Technology -
$28,180- 1271
Radant et sox | wsesw | oz-os | RN s | NN 2
Emerging Technolog -
1611- $28180- 1271-
Radiant Panels (heat o | e | 07-1s | SRo | smmar | Y w
pum, heat central)
Emerging Technology - s12,650-
2% | 1961 $12,650-
Well-Connected i 04-06 4 517,397/ 1 15
Geothermal Heatpump | ‘%6 | 3524 s17.337 home

Path to Commerecialization

The commercialization dates for the residential emerging HVAC heating measures range from 2021 to
2026; however, they face barriers to adoption that are common to many new energy-efficient
technologies:

«  Lack of customer and contractor awareness of the technology

 Incremental cost

Table C-11 shows the path to commercialization for each measure.

Appendix C. Emerging Technology Descriptions c10

CADMUS

Table C-11. Path to Commercialization

Development | Technology ry Regulatory
Development and Review and
Demonstration

Acceptance

Emerging Technology - Advanced Ar- Mid-Term
Source Heat Pump 2026-2030 x X X
Emerging Technology - Advanced Furnace | Short-Ter M X
20212035
Emerging Technology - Advanced Wall Short-Term " "
Heater 20212035
Emerging Technology - Electro Caloric: Long-Term
Heat Pump 2036-2040 x x X X
Emerging Technology - Heat Pumpwith | Short-Term " "
Integrated Desuperheater 20212035
Emerging Technology - Horizontal Short-Term
Drainpipe Heat Exchanger 2021-2035 x x x
. Short-Term
Emerging Technology - Radiant Panels o x x
Emerging Technology - Well-Connected | Short-Term " "
Geothermal Heat Pump 20212035
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Some C&l TransTech Opportunities

Advanced Refrigeration

Advanced Motors

Advanced Lighting and Lighting Controls

Dedicated Outdoor Air Systems

Aerofoils for Open Display Cases

o

50,000 100,000 150,000 200,000 250,000 300,000
Annual Cumulative MWh

m 5-year potential  m20-year potential




C&l TransTech Detail Available

CADMUS

Commercial Emerging Technology: Lighting
Emerging lighting technologies make up 9% of the 20-year commercial portfolio achievable potential.

Bundle Measure Names and Commercial Sector Applicability
Table C 33 shows the two measures within the commercial emerging
commercial sectors in which the measures can be installed.

g bundle, as well as the

Table C-33. Commercial Emerging Lighting Measure Names and Applicable Segments

Emerging Technology -
Advanced Daylighting Controls X X X X X x x x X
Emerging Technology- Futwre | T T x % [ x . . .

Lighting - Perovskite LEDs

Measure Characteristics Energy Savings, Demand Reduction, and Incremental Cost
Table C-34 shows several measure characteristics for each measure: the percentage of energy savings

over the logy, annual energy saving: reduction, tal cost, and

measure life. The team assumed the same measure cost and incremental cost over the 20-year planning

horizon.

Table C-34. Percentage Energy Savings over the Baseline Technology
rgy | Annual De incremental
Savings (kWh) | Reduction (kW) | Cost

Emerging Technology - Per building . . .
Advanced Daylighting Controls sqft W-0% | oas-ies ©-0000¢ $304 | 3oveas
Emerging Technology - Future | Per building s
Uighting - Perovskite LEDs “aft e o oooots om | 1

Path to Commercialization
Both measures are expected to be commercially available by 2036; however, they face barr
adoption that are common to many new energy-efficient technologies:
* Lackof customer f the technology and q
advanced lighting controls with other building systems
n required to maximize the benefits of advanced lighting

+  Incremental cost and coor
controls

Table C-35 shows the path to commercialization for both commercial lighting measures.

Appendix C. Emerging Technology Descriptions
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Table C-35. Development Path to Commercialization

Development
Timeline
Demonstration

Emerging Technology - Advanced | wid-Term N N
Dayighting controls (2025-2030)

Emerging Technology - Future Long-Term . p
Lighting - Perovskite LEDs (2036-2040)
Bibliography
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Lessons & Opportunities

Like forecasts
elsewhere, our
traditional forecast
of electric energy
efficiency potential
predicts a gap
versus goals we
need to solve.

The industry has
closed similar gaps
in past with multi-
stakeholder work to
develop & scale EE
technologies such
as CFLs, LEDs, efc.

Past successful
collaborations
have included
non-profits,
utilities, state
regulators, federal
agencies,
manufacturers
and industry
associations.

We have identified some
paths to closing the
current approaching gap,
but some maijor
differences exist this time.

No clear major innovation is on the
horizon for lighting, so a broader set
of product innovations will be
needed.

Commercial & Industrial segment
technology innovation will likely
need to play an even largerrole in
savings.

T



Key Path to Future Savings

Establishment of

|dentification of

new savings
opportunities This process can take years

deemed savings and
incorporation in full scale
programs

Shortening this timeline is key to ensuring sustained
savings opportunities

* Depending on the technology or measure, some or all of

Technology demonstration these may be applicable

Pilot offerings
Savings verification/
development of
evaluation protocols

* Need to maintain a customer focus; what problem are you
helping to solve?

» Expediting evaluation protocoils is critical to gaining
regulatory approvals (example, advanced thermostats)




How Could We Make This Happen®e

Align on the urgency of the
challenge.

Share customer insights & ufility
needs more broadly to accelerate
development & adoption.



Next Steps

Consider the Transformational Technologies appendix as a resource

Let’s redouble our efforts to focus on achieving this transformation!

Expand our collaborations on best practices & How can we innovate in our regulatory focus

opportunities to increase engagement with here in Michigan to get effective technology

manufacturers to accelerate effective into deemed databases faster, while ensuring
innovation? savings are real and accurate?

How can we get stronger & faster EM&V on How can we make EE results sustainable as
new technologies and avoid unnecessary technologies scale more broadly to less EE-
duplication across utilities and statese focused customers?

Need to take our collaboration to the next level - What are your ideas, questions, resources?




One Resource

Consumers Energy Electric EWR
Potential Study was filed with its
Integrated Resource Plan*

A summary of the transformational
technology scenario is included in the
report; Appendix C includes
transformational technology:

. Measure descriptions

. Sector and segment applicability

. Costs and impacts

. References

Contact information:
Joseph.Forcillo@cmsenergy.com

*Filing number U-21090-005, pp. 638-817;
available at https://mi-

psc.force.com/sfc/serviet.shepherd/version/do
whnload/068t000000NibWaAAJ
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Thank Youl!
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