When Modeling of Energy Efficiency Gets Real:
Connecting the Minnesota Potential Study to Xcel's
Long-Term Carbon Reduction Plans

Carl Nelson, Center for Energy and Environment

Nick Minderman, Xcel Energy

@ Xcel Energy® cee”

Center for Energy and Environment




High Future Goals for Energy Efficiency

Minnesota Energy Efficiency
Potential Study: 2020-2029

ccccccccccccccc
Publication Date: December 4, 2018

cee”

Center for Energy and Environment

R

* EE modeled as
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AGENDA

e Background on MN statewide EE potential study

e Summary of study results

» Xcel’s Integrated Resource Process

* Incorporating potential study modeling into the IRP
e Path to achieving high energy savings goals
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Statewide EE Potential Study

Cooperatives (by G&T)
- Great River Energy
Dairyland Power Cooperative
- East River Electric Cooperative
__ Minnkota Power Cooperative
Independent Cooperatives
Municipals (by G&T)
- Central Municipal Power Agency and Services
Minnesota Municipal Power Agency
Missouri River Energy Services
Northern Municipal Power Agency
Southern Minnesota Municipal Power Agency
- Independent Municipals
Investor-Owned

- Minnesota Power

Otter Tail Power

I:l Xcel Energy

e 120 electric utilities
e 7 separate models

* 2020 - 2029

e Scenarios modeled:
e Max achievable (100% rebates)
e Program achievable (50% rebates)



Primary Data Collection Informed Study Inputs

a Site visit

*  Phone survey




Background work:

Stakeholder interviews

and survey

Advisory committee

Draft of policy

recommendations to

advisory committee
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Stakeholder Engagement

meeting

Initial request for
written comments

Second request for
written comments

Advisory committee
discussion of draft
recommendations

Advisory committee

meeting

Advisory Committee Member
Organizations:

« CenterPoint Energy
« Citizens Utility Board of MN
« Energy Insight Inc.
+ Fresh Energy
+ Great River Energy
» League of MN Cities
* Minnesota Energy Resources
* MN Municipal Utilities
Association
» Minnesota Power
« Minnkota Power Cooperative
« Missouri River Energy Services
* Minnesota Chamber of Commerce
« MN Rural Utilities Association
» Otter Tail Power
« Southern MN Municipal Power Agency
« Xcel Energy



Overall Potential is Impacted by Policy

Table 35. Summary of policy findings, stakeholder input, and study conclusions.
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Results — Electric Incremental by Year
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Changing End-Uses of Programs:
Potential Study Results vs Current Programs

2017 > 2029

All Sectors M Residential B Commercial & Industrial
1 o,
Other (1%) . Space Heating (1%)
100% - 100% 1 100% T Plug Loads (1%)
# Plug Loads (5%) Cooking (29%)
90% - 90% - Cooling (6%) 90% - Cooling (2%)
Lighting (6%) Proa:ss Heating (2%)
80% 80% 80% - Othe.r (8/;)
Refrigeration (10%) Ventilation (9%)
70% - 70% 70% .
System Efficiency (11%) Motors (13%)
60% - 60% 60% -
Water Heating (13%) System
o o
50% - 50% 50% - Efficiency (17%)
40% Lighting 40% - Appliances (13%) 40% -
Refrigeration (20%)
30% 30% - 30%
20% - 20% 20%
Space Heating (35%)
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Energy Efficiency in Minnesota — Reaching a High Bar
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Upper Midwest Resource Planning

Xcel Energy Resource Plan includes:

* Five-State Northern States Power (NSP) system
 1.5M Residential and 200k C&l Customers

e Served 44,000 GWh and 8,500 MW in 2017

* Minneapolis-St. Paul metro area
drives energy use in NSP
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Turning Potential Study Into Results

Important Dates:

IRP modeling fall 2018-early 2019

IRP filed July 2019

Includes EE from 2020-2034 programs years

Effects continue after first year using typical measure lives
First opportunity to implement is in 2021-2023 triennial plan
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Key Information for Modeling

Developing bundles of efficiency considered:
« Finding a balance — size vs. diversity
* Understand supply context

e Lean on past experience
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Forecasting the Future
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Is It Real Yet?




Threats to an Aggressive Portfolio

Changing baselines & market transformation
Increasing costs vs. carbon free resources

Timing conflicts between EE and carbon free
Mismatch between EE policy goals and value

Dollars per MWh
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Opportunities to Grow EE

More sophisticated controls and accessible automation

Access to advanced metering

Better segmentation — information and program models
Customers want to be engaged, though not all in the same way
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