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1 EXECUTIVE SUMMARY

11 OVERVIEW

Montana-Dakota Utilities Co. (MDU) has retained Nexant, Inc. (Nexant) to identify and characterize
remaining cost-effective electric energy efficiency potential in MDU’s Montana electric supply
territory and to quantify the amount of electric energy savings achievable through energy efficiency
programs.

The objectives of this study are:

= Establish attainable ten-year energy savings goals through comparing the costs and savings
of energy efficiency measures relative to standard equipment and practices.

= Develop understanding of implementation barriers specific to MDU’s Montana service
territory.

= |dentify potential energy efficiency savings opportunities to support development or
expansion of new programs appropriate to MDU’s Montana service territory.

= Quantify the potential energy efficiency resource for systems planning.

The values and figures presented in this report are intended to provide target ranges of achievable
energy efficiency savings for MDU’s Montana electric supply territory. This report does not provide
precise goals for energy efficiency savings, nor does it provide a specific road map on how to acquire
these energy efficiency targets. The results of this study are intended to provide MDU with an
understanding of energy efficiency as a resource, add clarity to MDU’s demand-side management
(DSM) program development process, and add context to any goals set by MDU for future DSM
programs.it

1.2 CALCULATION METHODOLOGY

Demand Side Management (DSM) resources for electric energy efficiency programs can be
characterized by technical, economic, and achievable potential. Technical potential is a theoretical
“snapshot” of savings if all technologically feasible efficiency measures were implemented
immediately at the highest possible efficiency, without regard for cost. Economic potential is a
subset of technical potential that considers only cost-effective measures as compared to supply-side
resources. Achievable potential accounts for real-world efficiency implementation barriers by
considering market adoption rates developed from market research and evaluation data gathered
through the implementation of representative DSM programs. Achievable potential represents the
savings that MDU could expect to achieve through energy efficiency programs. Figure 1-1 shows the
relationship of these different types of energy efficiency potential with one another. Nexant did not
assess program potential savings as part of this study.
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Figure 1-1: Types of Energy Efficiency Potential®

Nexant conducted the evaluation of electric energy efficiency potential in MDU’s Montana service
territory using a top-down modeling approach and following a three-step process. The core steps in
the top-down potential estimation are described below. A more detailed description of calculation
methodology is included in Section 2.

= Step 1: Determine Baseline Energy Use and End-use Saturation. Nexant first created a
baseline energy consumption forecast for each sector: residential, commercial and
industrial. An MDU-provided database of 2011 electricity sales by customer account
enabled Nexant to classify base year consumption according to housing, business, or
building type. Residential and commercial base year consumption was further
disaggregated into end-uses before individual end-use growth rates were applied, resulting
in a fully disaggregated end-use-level baseline forecast for commercial and industrial
sectors, and a slightly less granular business-type-level disaggregated forecast for the
industrial sector.

= Step 2: Identify Energy Efficiency Measures and other Program Opportunities. Nexant
developed measure libraries by consolidating and refining base-case and efficient-case
energy impacts and costs specific to MDU’s unique market classes and other characteristics
(such as load profile, discount rate, and avoided costs). Measure economic inputs were
developed using MDU-specific avoided energy and capacity costs, and refined using
Montana-specific models of typical homes and businesses.

= Step 3: Estimate Technical, Economic, and Achievable Potential. Nexant employed a top-
down approach to estimate energy and demand savings potential in Technical, Economic,
and various Achievable scenarios. Section 2.4 includes an explanation of the methods used
to generate results by sector, segment, and end-use.

1 Reproduced from “Guide to Resource Planning with Energy Efficiency” November 2007. US EPA. Figure 2-1.
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The technical and economic potential of Demand Response (DR) programs was estimated by
evaluating two popular types of DR programs known as Direct Load Control (DLC). DLC programs
enable the local utility to remotely turn off or cycle certain residential equipment such as air
conditioners and water heaters. Section 7 includes a detailed description of the methods used to
summarize potential demand reductions and the associated costs.

MDU BASELINE

In 2011, MDU provided approximately 748 GWh of electricity to nearly 24,900 residential,
commercial, and industrial premises in Montana.

Approximately 41% of 2011 MDU electricity sales in Montana were to accounts that are considered
ineligible for utility-sponsored energy efficiency programs, primarily due to these accounts self-
funding their own DSM efforts. Self-funded accounts include all Large Universal Systems Benefit
Charge (USBC) customers who accounted for 39% of total electricity sales in 2011. About two
percent of electricity sales were to unallocated/non-premise accounts such as radio towers and
other communication, transportation, or utility-related uses.

Figure 1-2 summarizes 2011 electricity sales attributable to DSM-eligible customers in MDU’s
Montana service territory. A detailed analysis of MDU’s disaggregated electricity sales forecast is
contained in Section 3.

Industrial
17%

Figure 1-2: 2011 Montana Electricity Sales to DSM-Eligible Customers

Figure 1-3 shows MDU'’s forecasted electricity sales to DSM-eligible customers through 2022.
Annual overall DSM-eligible electricity sales are expected to increase more than 40% between 2011
and 2022, from around 444 GWh to more than 628 GWh. As the figure below illustrates, electricity
sales to commercial premises are expected to grow as a portion of DSM-eligible sales, from 42% in
2011 to 52% in 2022.

(o} Ne\’am' Electric Energy Efficiency Potential Study — December 7, 2012 10
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Figure 1-3: DSM-Eligible Electricity Sales Forecast
1.4 RESULTS

The following section contains Nexant’s findings of technical, economic, and achievable savings
potential along with the associated economic costs and benefits.

1.4.1 Savings Potential

This section summarizes the savings potential for the 10 year horizon of the study (2013-2022) first
across the entire MDU system, then for each sector: residential, commercial & industrial.

14.1.1 System Wide Savings Potential

The technical potential savings for the entire MDU territory in 2013 is 5.6 GWh, or 3.3 percent of
MDU forecasted sales. Cumulative technical energy savings in 2022 reach just under 68 GWh,
representing 30.4 percent of forecasted sales. Economic potential in 2013 is 3.9 GWh, while
cumulative economic potential in 2022 is 40.5 GWh, representing just under 23 percent of
forecasted sales. Cumulative economic potential demand savings are estimated at just over 5 MW
in 2022, or 3.4 percent of forecasted demand.

System-wide achievable potential savings at a moderate 50% incentive level are estimated to be 0.1
GWh in 2013, increasing to a cumulative savings value of 9.9 GWh in 2022, representing 5.5 percent
of forecasted sales. A 50% incentive level is defined as an incentive that covers 50% of the
customer’s incremental cost above the cost to adopt a standard efficiency alternative. Table 1-1
provides a summary of the savings potential for each scenario across the different time horizons
assessed in this study. The table includes four achievable potential scenarios, each representing an
incentive level as a percentage of incremental cost.

(o} Ne\’dm' Electric Energy Efficiency Potential Study — December 7, 2012 11



Table 1-1: MDU System-Wide Potential Savings Summary

Period

Forecast ‘ Technical ’ Economic Ach. 100% Ach. 75% Ach. 50% ‘ Ach. 25%

Energy Savings (GWh) and Percentage of Forecasted Montana Sales

2013 56 | 3.3% 3.9 2.5% 03| 0.2% 0.2 | 0.1% 0.1 | 0.1% 0.1 0.1%

2017 58| 3.2% 40| 2.4% 1.8 1.1% 15| 0.9% 1.0 | 0.6% 0.6 0.4%

2022 6.0 | 3.1% 4.2 2.4% 3.2 1.8% 25| 1.4% 1.7 | 0.9% 11 0.6%

Cum. 2017 | 28.4 | 16.0% | 19.8 | 12.0% 50| 3.0% 40| 2.4% 2.7 | 1.6% 1.7 1.0%

Cum. 2022 | 57.9 | 30.4% | 40.5 | 22.9% | 18.7 | 10.4% 15.0 | 8.3% 9.9 | 5.5% 6.4 3.5%

Demand Savings (kW) and Percentage of Forecasted Montana Sales

2013 678 | 0.5% 476 | 0.4% 34 [ 0.0% 27 | 0.0% 18 | 0.0% 11 0.0%

2017 716 | 0.5% 501 | 0.4% 210 | 0.2% 168 | 0.1% 111 | 0.1% 71 0.1%

2022 761 | 0.5% 533 | 0.4% 310 | 0.2% 248 | 0.2% 165 | 0.1% | 106 0.1%

Cum.2017 | 3,489 | 2.5% | 2,449 1.8% 564 | 0.5% 452 | 0.4% 299 | 0.2% | 192 0.2%

Cum.2022 | 7,195 | 4.8% | 5044 | 3.4% [ 1,979 | 1.6% | 1,583 | 1.2% | 1,053 | 0.8% | 676 0.5%

Figure 1-4 shows the expected MDU system-wide forecast with DSM energy savings removed for
each scenario assessed in the study.
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Figure 1-4: MDU System-Wide Sales Forecast with DSM Potential Removed
1.4.1.2 Savings Potential in the Residential Sector

Total technical potential in the residential sector in 2013 is 2.6 GWh, representing 1.4 percent of
residential forecasted sales. Cumulative technical energy savings in 2022 reach 25.3 GWh and account
for 12.7 percent of residential forecasted sales. Economic potential is 1.8 GWh in 2013, representing

(2] Ne\’am' Electric Energy Efficiency Potential Study — December 7, 2012 12



nearly 1 percent of residential forecasted sales. Cumulative economic energy savings potential reaches
16.7 GWh in 2022, accounting for 8.4 percent of residential forecasted sales. 10-year cumulative
achievable potential savings at an incentive level of 50% are estimated at 4.1 GWh, or 2 percent of
forecasted residential sales. 10-year cumulative demand savings are estimated at 0.4 MW, representing
0.3% of forecasted residential demand. Table 1-2 summarizes these findings.

Table 1-2: Summary of Potential Savings in the Residential Sector

Forecast
Period

Technical Economic ‘ Ach. 100% Ach. 75% Ach. 50% ‘ Ach. 25%

Energy Savings (GWh) & Percentage of Residential Forecasted Sales
2013 | 2.6 1.4% 1.8 0.9% 01 <01% | 01 <01% | 0.1 <0.1% | <0.0 <0.1%
2017 | 2.5 1.3% 1.7 0.9% 0.7 0.4% 0.6 0.3% 0.4 0.2% 0.3 0.1%
2022 | 2.4 1.2% 1.6 0.8% 1.2 0.6% 1.0 0.5% 0.7 0.3% 0.5 0.2%
Cum. 2017 | 13.0 6.6% 8.6 4.4% 1.9 1.0% 1.5 0.8% 1.1 0.6% 0.7 0.4%
Cum. 2022 | 253 12.7% | 16.7 8.4% 7.2 3.6% 5.8 2.9% 4.1 2.0% 2.7 1.4%
Demand Savings (MW) and Percentage of MT System Peak
2013 | 0.3 0.2% 0.2 0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 | 0.3 0.2% 0.2 0.1% 0.1 0.1% 0.1 <01% | <0.1 <0.1% | <0.1 <0.1%
2022 | 0.3 0.2% 0.2 0.1% 0.1 0.1% 0.1 0.1% 0.1 <01% | <0.1 <0.1%
Cum. 2017 | 1.3 1.0% 0.9 0.6% 0.2 0.1% 0.2 0.1% 0.1 0.1% 0.1 0.1%
Cum. 2022 | 2.6 1.8% 1.7 1.2% 0.8 0.5% 0.6 0.4% 0.4 0.3% 0.3 0.2%

1.4.13 Saving Potential in the Commercial Sector

Total technical potential in the commercial sector in 2013 is 2.2 GWh, representing 1.1 percent of
commercial forecasted sales. Cumulative technical energy savings in 2022 reach 25.5 GWh and account
for 9 percent of commercial forecasted sales. Economic potential is 1.5 GWh in 2013, representing 0.7
percent of commercial forecasted sales. Cumulative economic energy savings potential reaches 16.7
GWh in 2022, accounting for 5.9 percent of commercial forecasted sales. 10-year cumulative achievable
potential savings at an incentive level of 50% are estimated at 4.4 GWh, or 1.6 percent of forecasted
commercial sales. 10-year cumulative demand savings are estimated at 0.6 MW, representing 0.4% of
forecasted commercial demand. Table 1-3 summarizes these findings.

(2] Ne\’anl' Electric Energy Efficiency Potential Study — December 7, 2012 13



Table 1-3: Summary of Potential Savings in the Commercial Sector

Forecast
Period

‘ Technical ‘ Economic ’ Ach. 100% Ach. 75% Ach. 50% ‘ Ach. 25%

Energy Savings (GWh) & Percentage of Commercial Forecasted Sales
2013 | 2.2 1.1% 1.5 0.7% 0.1 0.1% 0.1 <01% | 0.1 <0.1% | <0.1 <0.1%
2017 | 2.5 1.0% 1.7 0.7% 0.8 0.4% 0.7 0.3% 0.4 0.2% 0.3 0.1%
2022 | 2.9 1.0% 1.9 0.7% 14 0.5% 1.2 0.4% 0.7 0.3% 0.5 0.2%
Cum. 2017 | 119 4.8% 7.8 3.2% 2.3 1.0% 1.9 0.8% 1.2 0.5% 0.7 0.3%
Cum. 2022 | 25,5 9.0% | 16.7 5.9% 8.6 3.2% 6.9 2.5% 4.4 1.6% 2.7 1.0%

Demand Savings (MW) and Percentage of Forecasted MT System Peak
2013 | 0.3 0.2% 0.2 0.2% | <0.1 0.0% | <0.1 0.0% | <0.1 <0.1% | <0.1 <0.1%
2017 | 0.4 0.3% 0.2 0.2% 0.1 0.1% 0.1 0.1% 0.1 <01% | <0.1 <0.1%
2022 | 04 0.3% 0.3 0.2% 0.2 0.1% 0.1 0.1% 0.1 0.1% 0.1 <0.1%
Cum. 2017 | 1.7 1.2% 1.1 0.8% 0.3 0.2% 0.3 0.2% 0.2 0.1% 0.1 0.1%
Cum. 2022 | 3.6 2.4% 2.4 1.6% 1.2 0.8% 0.9 0.6% 0.6 0.4% 0.4 0.3%

1.4.14 Savings Potential in the Industrial Sector

Total technical potential in the industrial sector in 2013 is 0.7 GWh, representing just less than 1% of
industrial forecasted sales. Cumulative technical energy savings in 2022 reach 7.2 GWh and account for
8.8 percent of industrial forecasted sales. Economic potential is 0.7 GWh in 2013, representing just less
than 1% of industrial forecasted sales. Cumulative economic energy savings potential reaches 7.1 GWh
in 2022, accounting for 8.6%o0f industrial forecasted sales. Economic savings potential is typically about
the same as technical savings potential in the industrial sector as measures that are technically feasible
tend to also be economically feasible. 10-year cumulative achievable potential savings at an incentive
level of 50% are estimated at 1.5 GWh, or 1.8 percent of forecasted industrial sales. 10-year cumulative
demand savings are estimated at 0.3 MW, representing 0.2% of forecasted industrial demand. Table
1-4summarizes these findings.

(2] Ne\’anl' Electric Energy Efficiency Potential Study — December 7, 2012 14



Table 1-4: Summary of Potential Savings in the Industrial Sector

Forecast

0,
Period Ach. 75%

Ach. 50% ‘ Ach. 25%

‘ Technical ’ Economic ‘ Ach. 100%

Energy Savings (GWh) & Percentage of Industrial Forecasted Sales

2013 0.7 0.9% 0.7 0.9% 0.1 0.1% | <0.1 0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 | 0.7 0.9% 0.7 0.9% 0.3 0.4% 0.2 0.3% 0.1 0.2% 0.1 0.1%
2022 | 0.7 0.9% 0.7 0.9% 0.5 0.6% 0.4 0.5% 0.3 0.3% 0.2 0.2%
Cum. 2017 3.5 4.5% 3.5 4.5% 0.8 1.1% 0.7 0.8% 0.4 0.5% 0.3 0.3%
Cum. 2022 7.2 8.8% 7.1 8.6% 2.9 3.6% 2.3 2.9% 1.5 1.8% 0.9 1.1%
Demand Savings (MW) & Percentage of Industrial Forecasted Demand
2013 0.1 0.1% 0.1 0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 0.1 0.1% 0.1 0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2022 0.1 0.1% 0.1 0.1% 0.1 <0.1% 0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
Cum. 2017 0.5 0.3% 0.5 0.3% 0.1 0.1% 0.1 0.1% 0.1 <0.1% | <0.1 <0.1%
Cum. 2022 0.9 0.6% 0.9 0.6% 0.4 0.3% 0.3 0.2% 0.2 0.1% 0.1 0.1%
1.4.2 Savings Potential by Premise Type and by End-use

This section provides achievable savings potential by premise type for the residential, commercial
and industrial sector. The achievable savings potential findings presented are for the 50% incentive
level. Achievable potential savings are also presented by end use for the residential and commercial

sectors.

1.4.2.1

Residential Savings Potential by Premise Type, and by End Use

Figure 1-5 shows the distribution of residential 2017 achievable potential energy savings by
residence type for a moderate (50%) incentive scenario. In line with consumption, single family
homes represent the largest share for potential savings at 87% of all potential savings. Figure 1-6

shows the distribution of residential 2017 achievable potential energy savings by end use for a

moderate (50%) incentive scenario. Lighting and appliances comprise the largest share of savings by
end use at 35% and 30% respectively.

O Nexanr

Electric Energy Efficiency Potential Study — December 7, 2012

15



Executive Summary
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Figure 1-5: Residential Achievable Savings Potential by Residence Type, 2017
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Figure 1-6: Residential Achievable Savings Potential by End Use, 2017

1.4.2.2 Commercial Savings Potential by Building Type, and by End Use

Figure 1-7 shows the distribution of commercial 2017 achievable potential energy savings by
business type for a moderate (50%) incentive scenario. Savings are fairly evenly distributed across
the buildings types with grocery and lodging representing the largest shares at 20% and 19%
respectively. Figure 1-8 shows the distribution of commercial 2017 achievable potential energy
savings by end use for a moderate (50%) incentive scenario. Similar to the residential sector,
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Executive Summary

lighting again represents the largest opportunity for savings potential at 37%, followed by measures
in the refrigeration end use (23% of savings).

Warehouse Education

1% _l /_ 6%
Restaurant
6%

Figure 1-7: Commercial Achievable Savings Potential by Building Type, 2017

Refrigeration

Water Heating
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Figure 1-8: Commercial Achievable Savings Potential by End Use, 2017
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1.4.2.3 Industrial Savings Potential by Business-Type
Figure 1-9 shows the distribution of industrial 2017 potential energy savings by industry type for a

moderate (50%) incentive scenario. In line with consumption, the petroleum coal products industry

represents the largest share of savings potential with 67.5% of all estimated savings.
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Products, 67.5%
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Figure 1-9: Industrial Achievable Savings Potential by Business Type, 2017

1.4.3 Key Findings

Nexant’s findings show that MDU’s Montana service territory has ample opportunity to achieve
considerable savings through energy efficiency programs. The following depicts several of the key
findings:

e Single-family homes provide a solid resource as they account for 87% of achievable energy
savings in the residential sector.

e Lighting, appliance, and space heating end uses make up approximately 80% of the residential
sector’s achievable potential.

e Commercial segments with the largest achievable savings include grocery, office, and lodging,
which when combined account for over half of the potential in the sector.

e Higher incentive levels will likely cause proportionally greater market adoption in all sectors.
Low incentive levels likely have less of an effect in MDU’s Montana service territory as
compared to the average utility service territory.
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e Commercial end-uses such as lighting, plug loads, and refrigeration should be given priority
since together they account for over 75% of the sector’s savings potential.

e Over two-thirds of the achievable potential in the industrial sector comes from the petroleum
and coal products industry.

e Water and wastewater industries provide nearly an additional 20% of the Industrial sector’s
achievable savings.
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Nexant employed a top-down approach to estimate technical, economic, and achievable energy and
demand savings potential among MDU'’s residential, commercial, and industrial customer sectors.

2.1 OVERVIEW

The general methodology used by Nexant in the calculations of Energy Efficiency Potential is
illustrated in Figure 2-1 and described in detail in this section.

Task 1
Baseline Energy

Use/End Use Long-Term Load Forecast Load Profile Analysis
Saturation

Secondary Data
Collection

Task 2

Identify Measures,
Program
Opportunities

Energy Efficiency
Measures

Efficiency Impacts Base Technology

Potential-to-Sales Ratios

Task 3
Technical,

Economic, . . . .
X Economic Potential Technical Potential
Achievable

Potential Estimates

Efficiency Attitudes

Achievable Potential
Survey

Task 4
Presentation of Report Results,
Potential Study Recommendations

Figure 2-1: Methodology

2.2 TASK 1: DETERMINE BASELINE ENERGY USE AND END-USE SATURATION

An accurate assessment of achievable electric energy savings requires a thorough characterization
of the energy usage and equipment saturation of the regional customer base within MDU’s
Montana service territory. Our approach included compiling a large amount of information on
utility loads and sales forecasts, market data (fuel shares, energy system saturations), end-uses
(energy use intensities, growth rates and load shapes), and measure characteristics (technologies,
costs, life, savings).



Nexant utilized a collection of secondary research to compile data and calibrate our findings to
historical Montana service territory electricity consumption. Data points included the results of a
2006 Residential End-use Survey of MDU’s Montana residential electric customers, and the results
of desk review of available secondary sources including:

= jTRON Statistically-Adjusted End-use trends

= Energy Information Administration (EIA) Commercial Building Energy Consumption
Survey (CBECS)

=  EIA Manufacturing Energy Consumption Survey (MECS)

® 2009 End-use and Load Profile Study completed for NorthWestern Energy (NWE)

= 2010 Assessment of Energy Efficiency Potentials (2010-2029), also completed for NWE
= 2011 State of Pennsylvania Market Potential Study

NWE is another major electricity supplier that services central and western Montana. An overview
of the tasks involved in Task 1 follows.

2.2.1 Disaggregation of Load and Forecast
2.2.1.1 Base Year Load Disaggregation

Nexant disaggregated MDU’s 2011 Montana electricity sales into sectors, segments, and end-uses
appropriate for analysis of savings potential. Residential consumption was segmented into single-
family, multi-family, and manufactured homes. Commercial segmentation was based on widely-
used Commercial Buildings Energy Consumption Survey! (CBECS) business types. Industrial
segmentation was based on the major industrial segments in the North American Industry
Classification System (NAICS). Each segment was further divided into end-use consumption based
on existing regional load profile data. The complete segmentation scheme is shown in Table 2.1.

1 http://www.eia.gov/consumption/commercial/
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Table 2-1: Electric Load Segmentation Scheme

Sector Segments End-uses

Single Family Appliances Plug Loads
Residential Multi-Family Cooling Pool/Spa Pumps
Manufactured Heat Pump Space Heating
Education

Grocery
Health Cooking
Lodging Cooling
Commercial Miscellaneous Heat Pump
Office Heating
Restaurant HVAC Aux.
Retail
Warehouse

Lighting

Plug Loads

Refrigeration

Water Heating

Agriculture

Chemical Mfg.
Electrical Equip. Mfg.
Food Mfg.
Miscellaneous

. Nonmetallic Mineral Products
Industrial Not Used
Petroleum Coal Products

Printing Related Support

Transportation Equip. Mfg.
Water

Waste Water

Wood Product Mfg.

2.2.1.2 Forecast Disaggregation

After classifying the base year consumption, the next step was to apply unique growth rates to the
end-use level consumption over the study period, resulting in a disaggregated electricity forecast at
the end-use level for residential and commercial sales, and at the segment level for industrial sales.
Growth rates were determined using statistically-adjusted end-use efficiency projections. Lighting
consumption was adjusted to account for the impacts of the 2007 Energy Independence and
Security Act (EISA). An explanation of EISA impact adjustments is included in Section 3. The results
of the forecast disaggregation were calibrated to MDU’s aggregate system load forecast as provided
to Nexant.
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2.3 TASK 2: IDENTIFY ENERGY EFFICIENCY MEASURES AND OTHER PROGRAM
OPPORTUNITIES

2.3.1 Measure Development

To complement the top-down energy efficiency potential assessment, Nexant developed three
distinct electric energy efficiency measure libraries. Since a comprehensive “bottom-up” analysis of
all measure inputs was not within the scope of this study, Nexant utilized contemporary measure
lists from prior studies (including the 2009 Northwestern Energy Market Potential Study and the
2011 State of Pennsylvania Market Potential Study) and adjusted savings parameters to align with
the unique characteristics of MDU’s Montana service territory. Some of the inputs adjusted include
technology saturation levels, residential unit energy consumption (UEC), building type average
square footage, and load profiles. All measures appropriate for the service territory were
considered along with reliable data on costs, savings, and measure life. This effort had two main
components as described in the following sections.

23.1.1 Energy Efficiency Measure List

An initial list of measures was compiled based on the Nexant Team’s experience and a review of
MDU'’s current energy efficiency programs. Consideration was also given to measures that show
promise for future viability but have not yet gained a foothold in the market. As a top-down
potential study, it should be noted that Nexant did not use the measure lists to directly determine
savings potential. Rather, the lists were developed to provide MDU with an illustrative list of the
universe and cost-effective DSM measures given MDU’s unique characteristics (such as load profile,
discount rate, line losses, avoided costs, etc.)

2.3.1.2 Energy Efficient Measure Costs and Savings

Upon finalization of the energy efficiency measure list, Nexant updated key inputs for the savings
and cost estimations. These inputs include variables such as residential end-use unit energy
consumption (UEC), lighting operating hours, building type average square footage, end-use
saturations, load shape, discount rates, avoided costs, line losses, among others. Measure lifetimes
and measure incremental customer costs were held constant from the previous studies as these
values are based on national averages and are not region-specific. This work was performed
through a three-step process.

Step 1: Define market classes

The first step in determining energy efficiency measure impacts involved defining appropriate
sectors, market segments, vintages, and end uses as illustrated in Table 2.1.
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Table 2-1.

Step 2: Develop base case impacts and costs

For each of the energy efficiency measures on the final list, base case equipment and practices were
determined. All residential base case assumptions and data were informed by local and federal
codes and standards, when deemed appropriate. For new construction and turnover installations,
measure baselines were defined primarily by ASHRAE 90.1 — 2007 / IECC 2009 if an efficiency or
minimum requirement was specified. For weather-dependent measures, IECC 2009 provided
baseline specifications primarily for heating, cooling, and envelope (insulation) measures. In some
cases, recent changes to federal code (such as the new lighting standards associated with the 2007
Energy Independence & Security Act) were adopted over the IECC code because the code would
take precedence in all regions. Motor baseline efficiencies were taken primarily from the Energy
Policy Act of 1992. Measure baselines for early retirement scenarios were adjusted from these new
construction levels based on Nexant’s knowledge of old code specifications, equipment
performance degradation, and regional code compliance.

Step 3: Develop energy efficiency measure impacts and costs

For each measure, energy savings were estimated both as a percentage of base energy usage and in
absolute (kWh) savings. Energy efficient measure costs were also based on recent research.

2.3.2 Measure Economic Inputs

To accurately determine the cost effectiveness of each measure and evaluate the overall economics
of the DSM resource, Nexant input a number of economic variables into the residential, commercial
and industrial measure lists. First, Nexant was provided with MDU’s avoided energy cost forecast on
an hourly level as well as annual avoided capital costs to reflect reductions in system peak demand.
The hourly avoided energy costs were averaged for three usage periods (on-peak summer, off-peak
summer, and winter). Load shapes for each end-use were then applied to these periods to find an
average annual avoided cost value. Nexant further refined the load shapes by end-use for the
commercial and residential sectors by using data from an eQuest! modeling analysis exercise
conducted for typical homes and businesses in Montana.

To accurately quantify avoided energy savings for MDU, Nexant applied the appropriate values to
account for line losses from the customers’ meters to MDU’s generation. In addition to line losses,
Nexant applied a discount rate of 8.58% to value future avoided costs.

Finally, Nexant assigned an expected program administration cost to the model. This value includes
costs to MDU for running DSM programs, excluding customer incentives. This cost includes general

1 eQuest is an acronym for the QUick Energy Simulation Tool; http://www.doe2.com/equest/
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activities such as rebate processing, trade-ally organization, and technical assistance. For calculation
of the TRC (Total Resource Cost) test, Nexant assumed a value of $0.05 per first year kWh saved
which reflects the typical costs of a utility in the ramping stages of DSM programs. This rate reflects
the cost of processing applications and issuing rebate checks, the minimum costs needed to assess
measure cost effectiveness.

24 TASK 3: ESTIMATE TECHNICAL, ECONOMIC, AND ACHIEVABLE POTENTIAL

Nexant employed a top-down approach to modeling electric energy efficiency potential for MDU'’s
Montana service territory. This approach involves applying savings and demand reduction factors to
the disaggregated consumption at the segment and end-use level to generate results for economic
potential. Applying a sector-level factor to the economic potential values results in sector-level
technical potential. Finally, applying market adoption rates to economic potential results in
achievable potential.

The accuracy of this type of top-down approach is greatly increased due to the availability of
significant data from the two NorthWestern Energy (NWE) reports from 2009/2010. Step 1 and Step
2 provide details on how metrics from these reports were used to arrive at Economic and Technical
Potential for MDU.

2.4.1 Step 1: Estimate Economic Potential

For each sector, the economic potential was estimated at the end-use level within each of the
sector’s segments. The 2009/2010 End-use and Load Profile Study and Assessment of Energy
Efficiency Potential for NorthWestern Energy played key roles in this step. Estimating economic
potential followed this approach for each sector:

1. Using the End-use and Load Profile Study data, attribute a consumption value to each end-
use within each segment.

2. Using the Assessment of Energy Efficiency Potential Report, determine the sector’s total
economic potential.

3. Using the Assessment of Energy Efficiency Potential Report, determine the breakdown of
that sector’s economic potential across its segments.

4. Using the Assessment of Energy Efficiency Potential Report, attribute to each end-use within
each segment a percentage of that segment’s economic potential. An example of this is
shown for two commercial segments in Table 2-2.

Table 2-2: Breakdown of Segment Economic Potential by End-Use

End-Use ‘ (0]ji[e ‘ Restaurant
Cooking 0.0% 2.0%
Cooling 3.0% 0.8%
Heat Pump 4.0% 3.0%
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Heating 5.0% 0.5%
HVAC Aux. 10.0% 5.0%
Lighting 44.0% 30.0%
Other 0.0% 0.0%
Plug Loads 34.0% 4.0%
Refrigeration 0.0% 54.0%
Water Heating 0.0% 0.8%
Total 100.0% 100.0%

5. Use each segment’s potential energy savings and the breakdown across each segment’s

end-uses to attribute an economic potential energy savings value for each end-use within
each segment.

6. At that same resolution, generate a factor representing economic potential as a percentage

of consumption for each segment/end-use combination. An example of this is shown for
two commercial segments in Table 2-3.

Table 2-3: End-Use Economic Potential as a Percentage of End-Use Consumption

End-Use ‘ Office ‘ Restaurant
Cooking 0.00% 0.04%
Cooling 0.29% 0.09%
Heat Pump 0.49% 0.63%
Heating 0.81% 2.66%
HVAC Aux. 0.59% 0.55%
Lighting 0.96% 0.76%
Other 0.00% 0.00%
Plug Loads 1.04% 1.61%
Refrigeration 0.00% 1.05%
Water Heating 0.00% 0.44%

24.2

Step 2: Estimate Technical Potential

Sector-level technical potential was also derived from the NWE Assessment of Energy Efficiency
Potential report. In this case, the resolution supplied in the NWE report was only at the sector level.
Therefore, only sector-level technical potential results were possible. The factors in Table 2-4
represent the relationship between technical potential and economic potential. These factors were
applied to the aggregated sector-level economic potential resulting from Step 1.

O Nexanr
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Table 2-4: Ratio of Technical Potential to Economic Potential by Sector

Residential Commercial Industrial

1.51 1.53 1.02

2.4.3 Step 3: Develop Market Adoption Rates

An important step in assessing achievable potential is to evaluate the expected market adoption
rates for energy efficiency measures. These rates represent the fraction of economic potential in a
given year that can be considered achievable.

Market adoption rates were evaluated for each end-use and each potential scenario (technical,
economic, achievable). However, for the technical and economic potential estimations, market
adoption rates were assumed to be 100% by definition — that is all efficiency measures are assumed
to be implemented immediately.

The achievable potential scenario used market adoption curves at the end-use level with varying
ramp rates and asymptotes to capture the impacts of several market adoption factors. These ramp
rates are aggressive for certain end-uses for which energy efficiency upgrades are easier to market,
install, and understand by the customer. Examples of these end-uses include lighting, appliances,
and plug loads. On the other hand, for example, commercial HVAC, refrigeration, and cooking
measures had more moderate adoption rates due to their complexity and relatively difficult
installation. Another factor that affects market adoption curves is the incentive level offered by the
utility for a set of DSM efficiency measures. For this study, four different adoption curves were
developed based in-part on different incentive level scenarios — 25%, 50%, 75%, and 100% of
incremental cost of a measure. The higher the incentive level, the more aggressive the adoption
curve in converting economic into achievable potential. The Nexant team calibrated the adoption
curves to account for key findings from the Energy Efficiency Attitudes Surveys. An example of a
moderate market adoption curve (for moderately easy measures to install and 50% incentive level)
is shown in Figure 2-2.
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Figure 2-2: Market Adoption Curve with Moderate Ramp Rate

Market adoption is of great concern in MDU’s Montana service territory. Previous DSM programs in
the region have seen lower than average participation as compared to other programs across the
nation. In order to represent the unique character of MDU’s Montana service territory with respect
to market adoption, Nexant created an Energy Efficiency Attitudes survey that was distributed to a
set of randomly selected customers within MDU’s Montana service territory. Two versions of this
survey were created: one for residential customers and one for commercial and industrial
customers. The results of these surveys served to inform a calibration of the market adoption
curves used in this analysis. The surveys themselves, as well as the aggregate results and
interpretation, are presented in Appendix C.

2.4.4 Step 4: Estimate Achievable Potential

Achievable potential can be thought of as the fraction of economic potential in a given year that the
market will allow to be captured. Typically, the first year of a new program will, depending on
numerous factors, achieve between 1% and 10% of the economic potential associated with the
program’s targeted end-use. That fraction will increase over time as the program matures; reaching
an asymptote that is always less than 100%. The industry standard assumption is that 85% is the
maximum market adoption a utility can expect to achieve. The market adoption curves mentioned
in 2.4.3 define that asymptote and how quickly it is reached.

For MDU, achievable potential was determined by applying the appropriate market adoption curves
to the economic potential in each year at the segment/end-use level. Figure 2-3 depicts an example
of the relationship between an adoption curve and economic and achievable potential. The green
dashed line represents a specific adoption curve that, when applied to the economic potential for
this particular end-use, generates an achievable potential curve (the red line). In this example, the
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moderate adoption curve does not reach its asymptote (approximately 45%) in the 10-year study
period.
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2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 0%
Economic Potential |1,740|1,843|1,951|2,034|2,096|2,169|2,233|2,301|2,365|2,411
Achievable Potential | 47 | 114 | 217 | 341 | 471 | 598 | 712 | 812 | 897 | 961

Adoption Curve 3% | 6% | 11% | 17% | 22% | 28% | 32% | 35% | 38% | 40%

Economic Potential Achievable Potential Adoption Curve

Figure 2-3: Relationship between Economic and Achievable Potential

2.5 DEMAND RESPONSE METHODOLOGY

As part of this study, two popular types of demand response (DR) programs were evaluated to
determine their technical and achievable potential. Both programs investigated are known as direct
load control (DLC) programs and apply to residential customers only. One program works by
controlling the operation of a customer’s central air conditioner during peak periods. The other
works by controlling residential water heaters during peak periods.

The methods used to analyze DR programs are detailed in Section 7.
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3.1 OVERVIEW

Analysis of savings potential requires an accurate characterization of baseline energy usage and
customer profiles. Nexant analyzed an MDU-provided database of monthly account-level
consumption in order to segment electricity sales into sector (Commercial/Industrial/Residential),
segment (residence /business type), and end-use.

MDU'’s 2011 electricity sales in the Montana service territory totaled nearly 748 GWh. Figure 3-1
summarizes MDU’s 2011 Montana electricity sales.

Unallocated/
Non-Premise

2% Industrial
10%
Self-Funded or
Ineligible
39%

Figure 3-1: 2011 Montana Electricity Sales (MWh)
3.1.1 Self-Funded/Ineligible Customers and Sales

Analysis of customer billing rates and premise types determined that approximately 41% of 2011
electricity sales in Montana were to accounts that are considered ineligible for MDU-sponsored
energy efficiency programs, primarily due to self-funding of DSM. These customers and sales are
not included in the analysis of savings potential. Self-funded accounts include all Large Universal
Systems Benefit Charge (USBC) customers, who accounted for 39% of electricity sales in 2011.
Roughly two percent of electricity sales were to unallocated/non-premise accounts such as radio
towers and other communication, transportation, or utility-related uses.

3.1.2 Eligible Customers and Sales

Figure 3-2 shows only the 2011 electricity sales attributable to DSM-eligible customers. In 2011, the
Residential and Commercial sectors each accounted for slightly more than 40% of sales, while the
Industrial sector accounted for 17% of sales. The remainder of this report considers only the
electricity sales to DSM-eligible customers.



End-Use and Load Disaggregation Study

Figure 3-2: 2011 Montana Electricity Sales to DSM-Eligible Customers (MWh)

3.1.3 DSM-Eligible Baseline Electricity Sales Forecast

Figure 3-3 shows MDU'’s forecasted electricity sales to DSM-eligible customers through 2022. The
baseline forecast assumes a business-as-usual scenario where energy efficiency levels remain fixed
over time, with the exception of anticipated reductions due to codes and standards such as the 2007
Energy Independence and Security Act (EISA).
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Figure 3-3: DSM-Eligible Electricity Sales Forecast
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3.13.1 EISA Forecast Adjustments

EISA established minimum lighting efficiency and lifetime standards, mandating that certain lighting
technologies be phased out by 2014. Because the MDU-provided forecast of electricity sales did not
incorporate EISA impacts, Nexant estimated the reductions in lighting consumption as a result of
EISA and adjusted the forecast accordingly. The estimated cumulative reduction in sales due to EISA
over the entire forecast period is 501 GWh, or about 7.6% of projected electricity consumption.
While the net impacts of EISA on lighting consumption are uncertain, the relative magnitude of this
adjustment is in line with industry practice. Figure 3-4 shows the estimated impacts of EISA on
MDU'’s DSM-eligible electricity sales forecast during 2013 — 2022.
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Figure 3-4: EISA Forecast Impacts
Inclusive of EISA lighting impacts, MDU’s annual DSM-eligible electricity sales are expected to
increase by around 27% between 2011 and 2022, from fewer than 444 GWh to more than 562 GWh.

Electricity sales to commercial premises are responsible for most of the growth in this forecast, as
commercial sales grow from 42% of DSM-eligible sales in 2011 to 52% by 2022.

3.2 RESIDENTIAL END-USE AND LOAD CHARACTERISTICS

3.2.1 Residential Base Year Sales

MDU provided electricity to 18,087 residential premises in Montana during 2011, representing
nearly 181 GWh of consumption. Single-family residences account for 86 percent of residential
consumption during 2011. Figure 3-5 summarizes MDU’s base year residential sales by housing type.
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Figure 3-5: Residential Sales by Housing Type (MWh)

Nexant made use of MDU’s 2006 Residential End Use Survey results to establish residential end-use
fuel shares and saturations, and the resulting market share for each end-use. Market share
represents the portion of premises in each segment that have a particular electrically-operated
end-use. Appendix A includes market shares by end-use within each residential segment.

Figure 3-6 shows estimated 2011 residential sales by end-use. Household appliances are
responsible for the greatest share of residential electricity consumption, representing 33% of total
residential sales. Plug loads and lighting each consume around 17% of residential electricity, and all
other end-use categories combined are responsible for the remaining 34% of residential sales.
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Figure 3-6: 2011 Residential Sales by End-Use (MWh)
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Figure 3-7 shows end-use distribution within each housing type. End-use profiles are relatively
similar among housing types, with slight variations. Appliances represent a greater portion of
residential electricity consumption in the multi-family housing segment, whereas multi-family
heating and cooling end-uses are responsible for a slightly smaller portion of consumption.
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Figure 3-7: End-use Distribution by Residential Housing Type

3.2.2 Residential Baseline Forecast

Figure 3-8 depicts forecasted residential consumption by end-use through 2022. Unique end-use-
level growth rates influence proportional sales by end-use over the forecast period. For instance,
the aforementioned EISA lighting codes and standards result in a lighting decrease as a percentage
of residential sales, from 16% in 2012 to 9% in 2022, while plug loads experience a relative increase
from 17% to 22% over the same period. Lighting is the only residential end-use expected to undergo
a net reduction in sales during the forecast period.
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Figure 3-8: Forecasted Residential Sales by End-Use

3.3 COMMERCIAL END-USE AND LOAD CHARACTERISTICS

3.3.1 Commercial Base Year Sales

Water Heating

= Heating

= Pool/Spa Pumps
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® Lighting
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» Heat Pump
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m Appliances

MDU provided electricity to 3,262 commercial premises in Montana during 2011, representing more

than 188 GWh of consumption. Figure 3-9 breaks down 2011 commercial sales by business type.

Sales are divided somewhat evenly among the major commercial business types. The top-tier

segments are health, office, and retail premises, each consuming around 17% of total commercial

electricity. Education, grocery, lodging, miscellaneous, and restaurant premises were each

responsible for between eight and ten percent of commercial sales, and the warehouse segment

consumed the least, at around four percent of commercial sales.
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Figure 3-9: 2011 Commercial Sales by Business Type

Nexant established energy use intensities (EUI) by end-use for each of the nine commercial
segments. An EUIl represents the average annual consumption per square foot of building floor area
for electrically operated equipment in a given end-use. See Appendix A for EUIs by end-use within
each commercial segment.

Figure 3-10 shows 2011 estimated commercial sales by end-use. Lighting is by far the primary
electrical end-use in the commercial sector, accounting for 34% of total commercial electricity
consumption. No other segment is responsible for more than 14% of commercial consumption.
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Figure 3-10: 2011 Commercial Sales by End-use
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Figure 3-11 shows 2011 end-use distribution within each business type. Relatively high refrigeration

loads in the grocery and warehouse segments are immediately apparent. Plug loads are naturally
higher in the office segment given the use of computers and other office equipment. Lighting
represents a large portion of consumption across the board, while the portion attributable to
heating and heat pump end-uses is relatively small. Restaurant premises are the only large
consumers of electricity used for cooking.
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Figure 3-11: 2011 End-use Distribution within Commercial Business Types
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End-Use and Load Disaggregation Study

3.3.2 Commercial Baseline Forecast

Figure 3-12 shows a forecast of commercial sales by end-use. The growth of individual end-uses is

adjusted over the forecast period using the same methodology for the residential forecast laid out in

Section 3.2.2.
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Figure 3-12: Forecasted Commercial Sales by End-use
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3.4

3.4.

End-Use and Load Disaggregation Study

INDUSTRIAL END-USE AND LOAD CHARACTERISTICS
1 Industrial Base Year Sales

Figure 3-13 shows 2011 industrial sales by business type. Notably, 58% of industrial sales are
attributable to the Petroleum Coal Products industry. Thirteen percent of industrial sales are to
miscellaneous industrial premises; this is often the case with industrial load disaggregation, and the
wide-ranging nature of industrial premises and business types can complicate the design and
planning of industrial DSM programs.
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Figure 3-13: 2011 Industrial Sales by Premise Type
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3.4.2 Industrial Baseline Forecast

End-Use and Load Disaggregation Study

Figure 3-14 shows a forecast of industrial electricity sales by premise type.
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4 RESIDENTIAL POTENTIAL

4.1 OVERVIEW

The residential sector is responsible for nearly 181 GWh of electricity consumption in MDU’s
Montana service territory. This accounted for 41% of DSM-eligible sales in 2011.

4.2 RESIDENTIAL MEASURE REVIEW
4.2.1 Measure Overview

For the residential sector Nexant evaluated approximately 111 unique energy efficiency measures.
These measures were selected with consideration of DSM program design and implementation, with
a comprehensive suite of measures available for each residential end-use. Sources for the measure
database included current MDU programs, other utility DSM programs, past DSM potential studies,
and studies of emerging technologies.

Upon selection of appropriate efficiency measures, Nexant assembled a database of measure
information including energy savings, peak demand savings, customer costs, and expected lifetimes.
This information was determined for new installation, equipment turnover, and early retirement
situations.

4.2.2 Market Inputs

In addition to gathering measure level data, Nexant assembled the pertinent regional data and
economic inputs necessary to complete the residential measure analysis.

42.2.1 Regional Inputs

The primary regional inputs needed were the total premise count, end-use Unit Energy
Consumption (UEC) and saturation. Nexant started with the UEC values derived from the
Northwestern Energy study and made adjustments as necessary for MDU'’s territory based on data
from MDU customer billing records, MDU’s 2006 Residential End-use Survey, and engineering
judgment. Additionally, expected improvements, code changes, and other general trends were built
into the UECs based on the trends found in the U.S. Energy Information Administration’s forecasts.
In general these trends showed a decrease in all end-use UECs with the exception of plug loads,
which showed an increasing trend.

4.2.2.2 Economic Inputs

As discussed in 2.3.2, Nexant utilized the avoided energy and capacity cost data, line losses rate and
the discount rates provided by MDU along with end-use load shape data to develop appropriate
levelized avoided cost benefits for each measure. The 20-year levelized avoided cost used for this



study equaled $46.04/MWh?. These benefits were weighed against each measure’s costs to
develop measure-level cost-effectiveness estimates as discussed below.

4.2.3 Measure Screening Results

With the appropriate input variables in place, Nexant was able to apply the Total Resource Cost
(TRC) test to each measure. Approximately 19.8 % of the residential measures passed the TRC test
performed for this study?2. It is important to note that the TRC test is very sensitive to changes in the
input values. Changing the measure cost or energy savings even a small amount can in some cases
mean the difference between a passing measure and a failing one. For this reason, Nexant
recommends the continuing review of these measures as the program matures. There was a hand
full of measures in this study that fall on the border of passing and failing the TRC test. These
measures include:

e Wall Insulation (over R-13 & R-20) e Rim & Band Joist Insulation
e Qutlet Gasket o Ceiling & Attic Insulation

e Door Weatherization e Efficient Doors

e Cool Roofs e Energy Star Dehumidifiers

e Energy Star Office Computers

Many of the above measures did pass the TRC test with a narrow margin. Others that did not pass the
TRC test for one end-use, climate zone, or change case did pass for a different scenario. This is due to
the differing characteristics of the baseline condition that the measures are compared to, and the
differences in measure cost and load shape from one climate zone or change case to the next.

Nexant also performed two additional cost-effectiveness screens, including the Ratepayer Impact (RIM)
and Program Administrator Cost (PAC) tests.

1The 20-year levelized avoided cost was calculated by summing the annual summer on-peak marginal energy
cost ($/kWh) and annualized cost of avoided capacity (S/MW-year) provided by MDU to estimate a “total
avoided cost” for each year. Avoided capacity price was converted to S/MWh by dividing each year’s
annualized cost of avoided capacity by 8760. The total avoided cost stream for the 20-years was then
discounted back to its net present value using MDU'’s discount rate of 8.58%. Finally, the net present value
number was annualized into a single 20-year levelized avoided cost number using MS Excel’s “PMT” function,
again using the MDU discount rate of 8.58%.

2 This is a slightly lower pass-rate for Montana-Dakota when compared with NorthWestern Energy. This is

largely due to the lower 20-year levelized avoided cost for MDU ($46.04) compared to NorthWestern Energy
($70.12), which in turn provides fewer benefits to each kWh saved for MDU.
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4.3

4.3.

RESIDENTIAL POTENTIAL RESULTS

The potential for residential electricity savings from all cost-effective measures was evaluated using
the methodology presented in Section 2. Residential sector savings potential is described in detail
below, along with a discussion of the results and recommendations. Nexant’s complete findings are
included in Appendix B.

1 Sector-Level Savings Potential

The following sections present Nexant’s findings of technical, economic, and achievable savings
potential in the residential sector during the ten-year study period from 2013-2022. Table 4-1
provides a summary of the residential savings potential for each scenario.

Total technical potential in the residential sector in 2013 is 2.6 GWh, representing 1.4 percent of
residential forecasted sales. Cumulative technical energy savings in 2022 reach 25.3 GWh and
account for 12.7 percent of residential forecasted sales. Technical demand reduction potential is
just under 0.3 MW per year, culminating in a total demand reduction from residential DSM of 2.6
MW, or 1.8 percent of MDU’s Montana system peak forecast.

Economic potential is 1.8 GWh in 2013, representing nearly 1 percent of residential forecasted sales.
Cumulative economic energy savings potential reaches 16.7 GWh in 2022, accounting for 8.4
percent of residential forecasted sales. There is also the potential to reduce demand by just under
0.2 MW per year, or a total of 1.7 MW over the ten-year horizon. This is a reduction of 1.2 percent
of MDU’s Montana system peak forecast.

Finally, theoretically achievable potential was calculated using four different levels of marketing and
incentive aggressiveness (25 to 100 percent of measure incremental costs). The results of the
Energy Efficiency Attitudes Survey, which are detailed in Appendix C.3, informed the development of
specific market adoption curves for MDU’s Montana service territory. Figure 4-1 show these
adoption rates for the residential sector. Table 4-1 summarizes the savings potential for each
scenario.
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Figure 4-1: Residential Market Adoption Curves

Table 4-1: Summary of Potential Savings in the Residential Sector

Forecast
Period Technical Economic Ach. 100% Ach. 75% Ach. 50% Ach. 25%

Energy Savings (GWh) & Percentage of Residential Forecasted Sales
2013 2.6 1.4% 1.8 0.9% 0.1 <0.1% 0.1 <0.1% 0.1 <0.1% | <0.1 <0.1%
2017 | 2.5 1.3% 1.7 0.9% 0.7 0.4% 0.6 0.3% 0.4 0.2% 0.3 0.1%
2022 2.4 1.2% 1.6 0.8% 1.2 0.6% 1.0 0.5% 0.7 0.3% 0.5 0.2%
Cum. 2017 | 13.0 6.6% 8.6 4.4% 1.9 1.0% 1.5 0.8% 1.1 0.6% 0.7 0.4%
Cum. 2022 | 253 12.7% | 16.7 8.4% 7.2 3.6% 5.8 2.9% 4.1 2.0% 2.7 1.4%
Demand Savings (MW) and Percentage of MT System Peak
2013 0.3 0.2% 0.2 0.1% <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 0.3 0.2% 0.2 0.1% 0.1 0.1% 0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2022 0.3 0.2% 0.2 0.1% 0.1 0.1% 0.1 0.1% 0.1 <0.1% | <0.1 <0.1%
Cum. 2017 1.3 1.0% 0.9 0.6% 0.2 0.1% 0.2 0.1% 0.1 0.1% 0.1 0.1%
Cum. 2022 2.6 1.8% 1.7 1.2% 0.8 0.5% 0.6 0.4% 0.4 0.3% 0.3 0.2%
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Residential Potential

Annual energy savings for each potential scenario are shown in Figure 4-2.
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Figure 4-2: Annual Residential Energy Savings Potential

Figure 4-3 shows the expected residential energy forecast with DSM energy savings removed.
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Figure 4-3: Residential Sales Forecast with DSM Potential Removed
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Residential Potential

4.3.2 Savings Potential by Premise Type and End-use

Nexant estimated savings potential on a premise type and end-use level. The figures in this section
provide examples of achievable potential savings at this increased resolution.

Figure 4-4 shows the distribution of residential 2017 achievable potential energy savings by
residence type for a moderate (50%) incentive scenario. The share of potential savings by residence
type does not vary significantly for the different years or achievable scenarios.
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Figure 4-4: Residential Savings Potential by Residence Type, 2017
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Residential Potential

Figure 4-5 shows the distribution of residential 2017 achievable potential energy savings by end use
for a moderate (50%) incentive scenario. The share of potential savings by end use does not vary
significantly for the different years or achievable scenarios.
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Figure 4-5: Residential Savings Potential by End Use, 2017

4.4 RECOMMENDATIONS

Based on Nexant’s findings, MDU’s next steps in program planning and design for residential energy
efficiency programs should give priority to a particular set of segments and end-uses. Specifically,
single-family homes are a great resource as they account for 87% of achievable energy savings in the
sector. Additionally, end-uses such as lighting, appliances, and space heating should be given
priority since, together, they account for roughly 80% of the sector’s savings potential. Finally,
Nexant’s findings suggest that higher incentive levels will have a proportionally greater impact on
market adoption. MDU should be aware that there are numerous drivers of market adoption, but
Nexant’s finding suggest it may be useful to investigate program designs and delivery mechanisms
that allow for substantial incentive levels.
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5 COMMERCIAL POTENTIAL

5.1 OVERVIEW

The commercial sector is responsible for 189 GWh of electric consumption, which accounts for 25%
of MDU'’s total Montana electricity sales and 42% of the consumption by customers deemed eligible
for MDU-sponsored DSM. In general, the commercial sector covers a large spectrum of customers
and is characterized by a high degree of variation in electricity consumption, resulting in many
potential energy efficiency measures.

Nexant evaluated a large number of commercial technologies applicable to all of the commercial
end-uses. These measures were both well established in the market place and undergoing recent
emergence.

5.2 COMMERCIAL MEASURE REVIEW
5.2.1 Measure Overview

In the commercial sector roughly 167 unique energy efficiency measures were selected for
evaluation. These measures were selected with consideration for DSM program design and
implementation and provide a comprehensive suite of measures for each end-use. Nexant started
with a contemporary measure list and made adjustments to all the appropriate savings inputs to
reflect the unique characteristics of MDU’s service territory.

Upon selection of appropriate efficiency measures, Nexant assembled a database of measure
information including energy savings, peak demand savings, customer costs, and expected lifetimes.
This information was determined for new installation, equipment turnover, and early retirement
situations.

The end-use and load disaggregation portion of the study characterized MDU’s sales using a total of
14 end-uses. To illustrate savings potential the measures were bundled together based on their
applicable end-use. To provide deeper resolution into the savings potential, and account for
technology differences within the end-uses, the lighting and HVAC categories were subdivided
further. The allocation of energy usage to each subdivision was based on historical data and
reconciled against the known characteristics of MDU’s commercial customers. The final measure
categories evaluated for the commercial sector included: Chiller, Cooking, Florescent lighting, Heat
Pump, Heating, HID lighting, Incandescent lighting, Appliances, Motors, Office Equipment, Other,
Package DX, Refrigeration, Signage lighting, Water Heating.

5.2.2 Market Inputs

In addition to gathering measure level data, Nexant assembled the pertinent regional data and
economic inputs necessary to complete the commercial modeling.



5.2.2.1 Regional Inputs

As noted above, Nexant utilized a contemporary list of measures and, where appropriate, measure
savings assumptions were adjusted to reflect the unique characteristics of MDU'’s service territory.
This included adjustments to inputs such as lighting operating hours, energy use intensity (EUI) by
commercial segment, lighting power density, equipment saturations, and facility square footage by
building type. Taken together, these adjustments calibrated the measures to the MDU territory to
provide reasonable cost-effectiveness estimates discussed below.

5.2.2.2 Economic Inputs

As discussed in 2.3.2, Nexant utilized the avoided energy & capacity cost data, line losses rate and
the discount rates provided by MDU along with end-use load shape data to develop appropriate
levelized avoided cost benefits for each measure. The 20-year levelized avoided cost used for this
study equaled $46.04/MWh. These benefits were weighed against each measure’s costs to develop
measure-level cost-effectiveness estimates as discussed below.

5.2.3 Measure Screening Results

With the appropriate input variables in place, Nexant was able to apply the Total Resource Cost
(TRC) test to each measure. Approximately 39.2% of the commercial measures passed the TRC test
performed for this studyl. It is important to note that the TRC test is very sensitive to changes in the
input values. Changing the measure cost or energy savings even a small amount can in some cases
mean the difference between a passing measure and a failing one. For this reason, Nexant
recommends the continuing review of these measures as the program matures. There was a hand
full of measures in this study that fall on the border of passing and failing the TRC test. These
measures include:

e Reach-in Cooler: PSC to ECM e Photocell Dimming Control

e Reach-in Cooler: Evap Fan Motor e Motor — CEE Premium Efficiency
e  Chiller — Premium Efficiency e Insulation — Duct

e Insulation — Wall e Motor Rewind — 500+ HP

e Hotel Key Card e Ceramic Metal Halide

e T8 High Bay Fixture e Motor Rewind NEMA Premium

Many of the above measures did pass the TRC test with a narrow margin. Others that did not pass
the TRC test for one end-use did pass for a different scenario. This is due to the differing
characteristics of the baseline condition that the measures are compared to.

1 This is a slightly lower pass-rate for Montana-Dakota when compared with Northwestern Energy. This is
largely due to the lower 20-year levelized avoided cost for MDU ($46.04) compared to Northwestern Energy
($70.12), which in turn provides fewer benefits to each kWh saved for MDU.
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Nexant also performed two additional cost-effectiveness screens, including the Ratepayer Impact
(RIM) and Program Administrator Cost (PAC) tests. A complete listing of all measures and the results
of their respective TRC, RIM & PAC tests are included in Appendix C.

5.3 COMMERCIAL POTENTIAL RESULTS

The potential DSM resource was evaluated using the methodologies presented in Section 2. The
savings potential is presented in the following sections, along with a discussion of the results and
recommendations for moving forward. Nexant’s complete findings may be found in Appendix A.

5.3.1 Sector-Level Savings Potential

The following sections present Nexant’s findings of technical, economic, and achievable savings
potential in the commercial sector during the ten-year study period from 2013-2022.

Total technical potential in the commercial sector in 2013 is 2.2 GWh, representing 1.1 percent of
commercial forecasted sales. Cumulative technical energy savings in 2022 reach 25.5 GWh and
account for 9 percent of commercial forecasted sales. Technical demand reduction potential in
2013 is 0.3 MW and increases to 0.4 MW in 2022. Cumulative technical demand reduction potential
in 2022 is 3.6 MW or 2.4 percent of MDU’s Montana system peak demand.

Economic potential is 1.5 GWh in 2013, representing 0.7 percent of commercial forecasted sales.
Cumulative economic energy savings potential reaches 16.7 GWh in 2022, accounting for 5.9
percent of commercial forecasted sales. Economic demand reduction potential in 2013 is 0.2 MW
and increases to 0.3 MW in 2022. Cumulative economic demand reduction potential in 2022 is 2.4
MW or 1.6 percent of MDU’s Montana system peak forecast.
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Finally, theoretically achievable potential was calculated using four different levels of marketing and
incentive aggressiveness (25 to 100 percent of measure incremental costs). The results of the
Energy Efficiency Attitudes Survey, which are detailed in Appendix C.3, informed the development of
specific market adoption curves for MDU’s Montana service territory. Figure 5-1 show these
adoption rates for the commercial sector. Table 5-1 summarizes the savings potential for each
scenario.
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Figure 5-1: Commercial Market Adoption
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Table 5-1: Summary of Potential Savings in the Commercial Sector

Forecast
Period

‘ Technical ‘ Economic ’ Ach. 100% Ach. 75% Ach. 50% ‘ Ach. 25%

Energy Savings (GWh) & Percentage of Commercial Forecasted Sales
2013 | 2.2 1.1% 1.5 0.7% 0.1 0.1% 0.1 <01% | 0.1 <01% | <0.1 <0.1%
2017 | 2.5 1.0% 1.7 0.7% 0.8 0.4% 0.7 0.3% 0.4 0.2% 0.3 0.1%
2022 | 2.9 1.0% 1.9 0.7% 14 0.5% 1.2 0.4% 0.7 0.3% 0.5 0.2%
Cum. 2017 | 119 4.8% 7.8 3.2% 2.3 1.0% 1.9 0.8% 1.2 0.5% 0.7 0.3%
Cum. 2022 | 255 9.0% | 16.7 5.9% 8.6 3.2% 6.9 2.5% 4.4 1.6% 2.7 1.0%

Demand Savings (MW) and Percentage of Forecasted MT System Peak
2013 0.3 0.2% 0.2 0.2% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 | 0.4 0.3% 0.2 0.2% 0.1 0.1% 0.1 0.1% 0.1 <01% | <0.1 <0.1%
2022 | 04 0.3% 0.3 0.2% 0.2 0.1% 0.1 0.1% 0.1 0.1% 0.1 <0.1%
Cum. 2017 | 1.7 1.2% 1.1 0.8% 0.3 0.2% 0.3 0.2% 0.2 0.1% 0.1 0.1%
Cum. 2022 | 3.6 2.4% 2.4 1.6% 1.2 0.8% 0.9 0.6% 0.6 0.4% 0.4 0.3%

Annual energy savings for each potential scenario are shown in Figure 5-2.
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Figure 5-2: Annual Commercial Energy Savings Potential
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Commercial Potential

Figure 5-3 shows the expected commercial energy forecast with DSM energy savings removed.
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Figure 5-3: Commercial Sales Forecast with DSM Potential Removed

5.3.2 Savings Potential by Premise Type and End-use
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Nexant estimated savings potential on a premise type and end-use level. The figures in this section

provide examples of achievable potential savings at this increased resolution.

Figure 5-4 shows the distribution of commercial 2017 achievable potential energy savings by

business type for a moderate (50%) incentive scenario. The share of potential savings by business

type does not vary significantly for the different years or different achievable scenarios.
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Commercial Potential

Figure 5-5 shows the distribution of commercial 2017 achievable potential energy savings by end
use for a moderate (50%) incentive scenario. The share of potential savings by end use does not
vary significantly for the different years or different achievable scenarios.
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Figure 5-5: Commercial Savings Potential by End Use, 2017

5.4 RECOMMENDATIONS

Based on Nexant'’s findings, MDU’s next steps in program planning and design for commercial
energy efficiency programs should give priority to a particular set of segments and end-uses.
Commercial segments with the largest achievable savings include grocery, office, and lodging, which
when combined account for over half of the potential in the sector. Additionally, end-uses such as
lighting, plug loads, and refrigeration should be given priority since together they account for over
75% of the sector’s savings potential. Finally, Nexant’s findings suggest that higher incentive levels
will have a proportionally greater impact on market adoption. MDU should be aware that there are
numerous drivers of market adoption, but Nexant’s finding suggest it may be useful to investigate
program designs and delivery mechanisms that allow for substantial incentive levels. In the
commercial sector, direct install programs tend to be a successful and cost-effective option for
offering high incentives.
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6 INDUSTRIAL POTENTIAL

6.1 OVERVIEW

The industrial sector is responsible for 75 GWh of electric consumption, which accounts for 17% of
DSM-eligible Montana sales. The vast majority of the industrial load corresponds to processes
specific to a given industry type. This results in a variety of potential energy efficiency measures.

Nexant evaluated a large number of industrial technologies applicable to all of the industry types.
These measures were both well established in the marketplace and undergoing recent emergence.

6.2 INDUSTRIAL MEASURE REVIEW
6.2.1 Measure Overview

In the industrial sector roughly 85 unique energy efficiency measures were selected for evaluation.
These measures were selected with consideration for DSM program design and implementation and
provide a comprehensive suite of measures for each end-use. Nexant started with a contemporary
measure list and made adjustments to all the appropriate savings inputs to reflect the unique
characteristics of MDU'’s service territory.

Upon selection of appropriate efficiency measures, Nexant assembled a database of measure
information including energy savings, peak demand savings, customer costs, and expected lifetimes.
This information was determined for new installation, equipment turnover, and early retirement
situations.

The end-use and load disaggregation portion of the study characterized MDU'’s sales using a total of
12 end-uses. To illustrate savings potential the measures were bundled together based on their
applicable end-use. The final measure categories evaluated for the commercial sector included:
fans, HVAC, irrigation, lighting, motors, other, process — air compressor, process — cooling, process —
heating, process — other, process — refrigeration, pumps.

6.2.2 Market Inputs

In addition to gathering savings data, Nexant assembled the pertinent regional data and economic
inputs necessary to complete the industrial modeling.

6.2.2.1 Regional Inputs

The primary regional input needed for calculation of savings potential was simply the total industrial
energy usage by end-use. This data was assembled from the end-use and load disaggregation study,
and uniquely calibrated to the energy sales of MDU. The top-down methodology of the industrial
sector minimized the number of inputs needed for the potential model.



6.2.2.2 Economic Inputs

As discussed in 2.3.2, Nexant utilized the avoided energy & capacity cost data, line losses rate and
the discount rates provided by MDU along with end-use load shape data to develop appropriate
levelized avoided cost benefits for each measure. The 20-year levelized avoided cost used for this
study equaled $46.04/MWh. These benefits were weighed against each measure’s costs to develop
measure-level cost-effectiveness estimates as discussed below.

6.2.3 Measure Screening Results

With the appropriate input variables in place, Nexant was able to apply the Total Resource Cost
(TRC) test to each measure. Approximately 79.2% of the industrial measures passed the TRC test
performed for this study. Itis important to note that the TRC test is very sensitive to changes in the
input values. Changing the measure cost or energy savings even a small amount can in some cases
mean the difference between a passing measure and a failing one. For this reason, Nexant
recommends the continuing review of these measures as the program matures. There was a hand
full of measures in this study that fall on the border of passing and failing the TRC test. These
measures include:

e Milk Precoolers e High Efficiency Livestock Waterers
e Automatic Milker Takeoffs e Motor Rewinds: 20-50 HP
e Motor Rewinds: 51-100 HP e VFD Controlled Compressor

Many of the above measures passed the TRC test with a narrow margin. Others that did not pass
the TRC test for one end-use, climate zone or change case did pass for a different scenario. This is
due to the differing characteristics of the baseline condition that the measures are compared to,
and the differences in measure cost and load shape from one climate zone or change case to the
next.

Nexant also performed two additional cost-effectiveness screens, including the Ratepayer Impact
(RIM) and Program Administrator Cost (PAC) tests. A complete listing of all measures and the results
of their respective TRC, RIM & PAC tests is included in Appendix E.

6.3 INDUSTRIAL POTENTIAL RESULTS
6.3.1 Sector-Level Savings Potential
The following sections present Nexant’s findings of technical, economic, and achievable savings

potential in the industrial sector during the ten-year study period from 2013-2022.

Total technical potential in the industrial sector in 2013 is 0.7 GWh, representing just less than 1% of
industrial forecasted sales. Cumulative technical energy savings in 2022 reach 7.2 GWh and account
for 8.8 percent of industrial forecasted sales. DSM in the industrial sector attains technical demand
reduction potential of 0.1 MW per year, culminating in a 0.9 MW demand reduction over the time-
horizon (2013 —2022). This represents 0.6% of the forecasted peak demand in 2022.
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Economic potential is 0.7 GWh in 2013, representing just less than 1% of industrial forecasted sales.
Cumulative economic energy savings potential reaches 7.1 GWh in 2022, accounting for 8.6% of
industrial forecasted sales. DSM in the industrial sector attains economic demand reduction
potential of 0.1 MW per year, culminating in a 0.9 MW demand reduction over the time-horizon
(2013 —2022). This represents 0.6% of the forecasted peak demand in 2022. Economic savings
potential is typically about the same as technical savings potential in the industrial sector as
measures that are technically feasible tend to also be economically feasible.

Finally, theoretically achievable potential was calculated using four different levels of marketing and
incentive aggressiveness (25 to 100 percent of measure incremental costs). The results of the
Energy Efficiency Attitudes Survey, which are detailed in Appendix C.3, informed the development of
specific market adoption curves for MDU’s Montana service territory. Figure 6-1 show these
adoption rates for the industrial sector. Table 6-1 summarizes the industrial sector savings potential
for each scenario.
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Figure 6-1: Industrial Market Adoption
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Table 6-1: Summary of Potential Savings in the Industrial Sector

Forecast
Period

‘ Technical Economic Ach. 100% Ach. 75% Ach. 50% ‘ Ach. 25%

Energy Savings (GWh) & Percentage of Industrial Forecasted Sales
2013 | 0.7 0.9% 0.7 0.9% 0.1 0.1% | <0.1 0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 | 0.7 0.9% 0.7 0.9% 0.3 0.4% 0.2 0.3% 0.1 0.2% 0.1 0.1%
2022 | 0.7 0.9% 0.7 0.9% 0.5 0.6% 0.4 0.5% 0.3 0.3% 0.2 0.2%
Cum. 2017 | 3.5 4.5% 35 4.5% 0.8 1.1% 0.7 0.8% 0.4 0.5% 0.3 0.3%
Cum. 2022 | 7.2 8.8% 7.1 8.6% 2.9 3.6% 2.3 2.9% 1.5 1.8% 0.9 1.1%
Demand Savings (MW) & Percentage of Industrial Forecasted Demand
2013 | 0.1 0.1% 0.1 0.1% | <0.1 0.0% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2017 | 0.1 0.1% 0.1 0.1% | <0.1 0.0% | <0.1 <0.1% | <0.1 <0.1% | <0.1 <0.1%
2022 | 0.1 0.1% 0.1 0.1% 0.1 0.0% 0.1 <01% | <0.1 <0.1% | <0.1 <0.1%
Cum. 2017 | 0.5 0.3% 0.5 0.3% 0.1 0.1% 0.1 0.1% 0.1 <0.1% | <0.1 <0.1%
Cum. 2022 | 0.9 0.6% 0.9 0.6% 0.4 0.3% 0.3 0.2% 0.2 0.1% 0.1 0.1%

Annual energy savings for each potential scenario are shown in Figure 6-2.
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Figure 6-2: Annual Industrial Energy Savings Potential
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Industrial Potential

Figure 6-3 shows the expected industrial energy forecast with DSM energy savings removed.
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Figure 6-3: Industrial Sales Forecast with DSM Potential Removed

6.3.2 Savings Potential by Premise Type and End-use

Nexant estimated achievable savings potential for the industrial sector on the industry type level.

The following summarizes potential savings at this increased resolution.

Figure 6-4 shows the distribution of industrial 2017 potential energy savings by industry type for a
moderate (50%) incentive scenario. The breakdown of potential savings by industry type does not

vary significantly for the different years or different achievable scenarios.
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Figure 6-4: Industrial Achievable Savings Potential by Business Type, 2017
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6.4

RECOMMENDATIONS

Based on Nexant'’s findings, MDU’s next steps in program planning and design for industrial energy
efficiency programs should give priority to a specific set of segments. Over two-thirds of the
achievable potential in the industrial sector comes from the petroleum and coal products industry.
Attention should be given to designing industrial energy efficiency programs geared towards process
efficiency improvements in that segment. Secondarily, the water and wastewater industries provide
nearly an additional 20% of the sector’s achievable savings. Consideration should be given to
designing programs with measures highly applicable to these segments.
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7 DEMAND RESPONSE

7.1 SUMMARY OF DEMAND RESPONSE POTENTIAL

Demand response, sometimes referred to as load management, is a demand-side resource that
focuses on reducing capacity needs. These programs are designed to help reduce peak demand
during system emergencies or at times of extreme market prices, promote improved system
reliability, and, in some cases, may lead to the deferment of investments in delivery and generation
infrastructure. The programs discussed in this section offer incentives to customers to reduce loads
during utility-specified events. The demand response programs evaluated in this study include two
Residential Direct Load Control (DLC) programs. DLC programs allow the local utility to remotely
turn off or cycle certain residential end-uses. This section analyzes the potential of central air
conditioning and electric water heating DLC programs.

7.2 DEMAND RESPONSE POTENTIAL MODEL

There are a few important differences between the assessment of demand response programs and
other demand-side management options, such as energy efficiency. First, demand response
programs require active, ongoing participation by customers. Second, unlike energy efficiency
programs, demand response often shifts load from peak periods of energy use to non-peak periods,
which can affect the availability of service to the customer. Finally, demand response depends on a
customer’s willingness to participate in individual events. This willingness to participate is a function
of program design, which includes the number of events, incentive levels, the stipulation of
mandatory or voluntary participation, and the existence of penalties for non-compliance. Hence,
estimating demand response potential evolves in a number of steps. The final potential number is a
product of the base peak demand, eligibility rates, technical load impact rates, program
participation rates, and event participation rates.

In this section, assumptions for rates and cost data were gathered from demand response studies
that Nexant has performed for other entities as well as from publicly available studies published on
utility websites.

7.2.1 Peak Demand

System peak demand data was available for MDU’s Montana service territory. To estimate the base
peak demand for both residential DLC programs, the peak for the residential sector was estimated
based on that sector’s energy use during the peak month relative to the system energy use during
the same time period. The peak was further subdivided to isolate the contribution by residential
central air conditioning loads and water heating loads.
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7.2.2 Eligibility Rates

Eligibility rates are applied to the base peak demand to determine the peak load eligible to
participate in each of the programs. For the residential DLC programs, only those customers with
central air conditioners or electric water heaters are eligible to participate.

7.2.3 Technical Potential

In theory, it is possible to shed all loads during an event. However, it is neither practically feasible
nor reasonable for a customer to do so. Therefore, after adjusting the base peak demand to include
only eligible customers and loads, estimates must be developed that describe the load that is
practically available to be curtailed. For the residential air conditioning and water heater DLC
programs analyzed here, this rate approaches 100 percent, as all central air conditioners and electric
water heaters can practically be shed.

7.2.4 Program and Event Participation: Market Potential

Program participation rates are applied to technical potential to determine the amount of load that
will sign-up to participate in demand response programs. This participation rate is expressed as a
percentage of eligible customers. As it takes some time for a utility to fully implement a demand
response program, program participation rates are assumed to increase on a straight line to a
mature participation rate over ten years. Finally, event participation rates are applied to determine
the actual amount of load that will be reduced during any one event. Event participation rates in
the case of DLC programs are adjusted to account for customers who opt out and equipment
failures.

Combining technical potential with program and event participation rates provides what this section
will call “market potential,” or the load that can reasonably be reduced during any one event for a
certain program.

7.3 RESOURCE POTENTIAL
7.3.1 Summary

Table 7-1 shows the technical and market potential for the two residential direct load control
programs. The majority of the potential from these two programs comes from central air
conditioning load control with 1.53 MW, or 1.02 percent of the Montana service territory peak in
2022.
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Table 7-1: Technical and Market Potential (MW in 2022)

Market Potential as %

Program Technical Potential Market Potential of 2022 System Peak
Residential A/C DLC 21.75 1.53 1.02%
Residential Water Heater DLC 1.44 0.39 0.26%

Total 23.18 1.92 1.28%

Resource acquisition costs fall into one of two categories. Fixed costs include program start-up,
infrastructure, maintenance, administration, and data acquisition. Variable costs include hardware
costs, which vary by the number of customers, and incentive costs, which can vary by number of
customers or kW reduced.

Where possible, based on Nexant’s previous research for demand response studies, fixed and
variable costs were estimated for each program type according to comparable programs
implemented by other utilities. In some cases, this was hard to accomplish because cost
information is generally not reported or recorded. This analysis assumes a cost of $100,000 to start
a demand response program in MDU’s Montana service territory. Marketing costs were estimated
at $25 per residential DLC participant. Average hardware, communication, and incentive levels were
estimated based on published values from other utilities or studies. Table 7-2 summarizes the cost
assumptions for each program.

Table 7-2: Program Cost Assumptions

Variable Residential A/C DLC Residential Water Heater DLC
Start-Up S, Fixed Cost $100,000 $100,000
Hardware S per new customer $175 $175
Marketing S per new customer $25 $25
Incentive S per customer-year $25 $25
Communication S per customer-year S7 S7
Administration % of total annual costs 15% 15%

Attrition n/a 5% 5%
Equipment Life Years 10 10

In determining levelized costs for each program, annual costs were calculated over the life of the
program (10 years). These costs were discounted by the cost of capital for MDU (6.53%) and
summed to come up with a total program cost. Annual costs include a rate of annual attrition to
account for electric customer turnover and customers leaving the program. Thus, attrition requires

the reinvestment of new customer program costs. Annual costs also include a general 15% cost

increase (over total costs) for administration expenses.
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Table 7-3 shows the expected levelized costs and potential peak reduction in 2022 for each
program. Both residential DLC programs have relatively high levelized costs because of the large
number of customers and the low impact per customer. Analysis of MDU’s annualized cost of
avoided capacity over the same time horizon, 2013 — 2022, resulted in a levelized cost of avoided
capacity of $135.50/kW-yearl. The levelized cost of both residential DLC programs exceeds that
cost of avoided capacity by an appreciable margin.

Table 7-3: Levelized Costs and Market Potential (MW in 2022)

Progra evelized Co ea arket Pote
Residential A/C DLC $89 1.53
Residential Water Heater DLC $183 0.39

7.3.2 Residential DLC

Direct load control programs allow the utility to remotely control certain end-uses. Typically,
receiver systems are installed on customer equipment (the air conditioner compressor, for example)
that enable the utility to communicate with the equipment. Customers do not have to pay for the
receiver or the installation costs, and are compensated for the possibility of interruption of service
via monthly bill credits, whether or not an interruption occurs in any one month. When the utility
foresees system reliability issues, or witnesses extremely high market prices, they may interrupt
electrical service for a limited duration, a limited total number of hours, and on a limited number of
occasions. Thirty-five to 40 total hours of service interruption is typical for these programs.

73.21 Central Air Conditioning

Residential central air conditioning direct load control is by far the most popular DLC program in the
nation. A 2006 report by the FERC found that 234 service providers offered a DLC program, most of
which offered air conditioning control. When calling an event, many programs employ a cycling
strategy where only half of the air conditioners in a region are turned off at any one time. To
account for this, and the rate of opt-outs and hardware breakdown, event participation is assumed
to be 46% (combination of 50% cycling and 92% event participation). Program participation varies
widely between the many service providers, ranging from 1% to over 40%. The national average
participation rate is approximately 20% to 30% of eligible customers — Rocky Mountain Power, for
example, has 30% participation in its Utah Cool Keeper program. This analysis adopts a conservative
18% long-run participation rate.

1 Levelized cost was determined using the Annualized Cost of Avoided Capacity supplied by MDU over the
time horizon of the study, 2013 — 2022, as well as the Discount Rate defined at 6.73%. Levelized cost was
determined by calculating the net present value (NPV) in 2013 dollars of the 10-year annualized avoided cost
of capacity, and subsequently taking the annual payment value of that NPV.
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Technology costs can also vary widely between programs. Load reduction can be accomplished
through the installation of a two-way thermostat or switches. Switches are less expensive, costing
around $150 after installation, while thermostats may cost $450. This analysis assumes a switch
similar to the Utah Cool Keeper program at a cost of $175.

By implementing this program, MDU could see 1.53 MW of peak reduction by 2022, or 1.02% of the
system peak, at a levelized cost of approximately $89/kW-year.

7.3.2.2 Electric Water Heating

There are not many investor-owned utilities that employ water heater only DLC programs, with
Hawaii Electric Company being one of the main exceptions. This is most likely due to the low
saturations of electric water heaters in densely populated areas. However, some Midwestern co-
ops with high electric water heater saturations have used water heater DLC programs as an effective
way to reduce peak loads.

Due to the similarity between this program and the air conditioning program, cost and participation
assumptions are nearly identical. The one exception is the event participation rate — electric water
heaters do not need to be cycled during an event because water will retain its heat for long periods
of time. Thus, we use 92% as an event participation rate. Peak reduction of 0.39 MW, or 0.26% of

peak, is forecasted for 2022 at levelized costs of $183/kW-year.

Many service providers consider combining both the central air conditioning and electric water
heating programs, providing utilities the ability to control both end-uses for a single customer. This
will save on labor and installation costs per kW reduced because both switches can be installed at
the same time. The program will have a greater market potential than the stand-alone air
conditioner program, but the average levelized costs will increase because the per-unit demand
reduction for water heaters is smaller than that of air conditioners.
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END-USE & LOAD DISAGGREGATION FINDINGS

A.l END-USE MARKET SHARE
Table 8-1: End-Use Market Share by Residential Segment

End-Use Single Family | Multi-Family | Manufactured
Central A/C 59.0% 20.4% 61.6%
Central Heat 5.8% 0.9% 5.0%
Cooking: Oven 86.0% 94.0% 45.6%
Cooking: Range 86.0% 94.0% 45.6%
Dryer 91.3% 62.0% 89.4%
Freezer 70.0% 30.0% 60.0%
HVAC Auxiliary 75.0% 58.0% 90.0%
Heat Pump 1.1% <0.1% 0.8%
Lighting 100.0% 100.0% 100.0%
Other 100.0% 100.0% 100.0%
Plug Load 100.0% 100.0% 100.0%
Refrigerator 141.5% 110.0% 126.0%
Room A/C 45.8% 34.0% 50.0%
Room Heat 17.2% 20.0% 21.6%
Water Heat 27.0% 34.2% 19.0%




A.2  END-USE INTENSITY

Table 8-2: Electric Energy Use Intensity (EUI) by Commercial Segment and End-use (kWh/ft*/yr)

Space Water

Building Type Heat- C.00|- Vehtl- Heat- Ll.ght- C.OOk- Refr'lg- Plug Other
. ing lation . ing ing eration Loads
ing INg
Education 0.31 1.16 1.98 0.11 4.17 0.29 0.51 0.44 0.78
Grocery 0.04 2.74 3.03 0.18 11.26 2.77 28.87 0.45 1.57
Health 0.80 3.39 4.43 0.06 5.46 0.58 0.76 0.84 3.70
Lodging 0.30 0.98 0.98 0.03 2.20 0.39 0.49 0.08 0.85

Miscellaneous 0.06 0.41 0.47 0.06 1.87 0.16 0.43 0.20 1.00

Office 0.20 1.34 1.16 0.06 2.09 0.05 0.18 1.59 0.59
Restaurant 0.02 2.92 1.70 0.25 5.92 7.79 7.52 0.44 0.83
Retail 0.07 1.00 1.04 0.07 3.80 0.13 0.62 0.31 0.73
Warehouse 0.01 0.09 0.07 0.01 0.99 0.01 1.27 0.08 0.46
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SAVINGS POTENTIAL RESULTS

B.1 RESIDENTIAL POTENTIAL

Table 8-3: Annual Residential Energy Savings Potential & Percentage of Forecasted Sales (GWh)

Technical Economic Ach. 100% Ach. 25%
2013 26 1.4% 1.8 0.9% 0.1 <0.1% 0.1 <0.1% 0.1 <0.1% 0.1 <0.1%
2014 26 1.4% 1.7 0.9% 0.2 0.1% 0.2 0.1% 0.1 0.1% 0.2 <0.1%
2015 26 1.4% 1.7 0.9% 04 0.2% 0.3 0.2% 0.2 0.1% 03 0.1%
2016 26 13% 1.7 0.9% 0.5 0.3% 04 0.2% 03 0.2% 03 0.1%
2017 25 1.3% 1.7 0.9% 0.7 0.4% 0.6 0.3% 04 0.2% 04 0.1%
2018 25 13% 1.7 0.8% 09 0.4% 0.7 0.4% 0.5 0.2% 0.5 0.2%
2019 25 13% 1.6 0.8% 1.0 0.5% 0.8 0.4% 06 0.3% 06 0.2%
2020 25 1.2% 1.6 0.8% 1.1 0.5% 09 0.4% 06 0.3% 0.7 0.2%
2021 24  1.2% 1.6 0.8% 1.2 0.6% 09 0.5% 0.7 0.3% 0.7 0.2%
2022 24  1.2% 1.6 0.8% 1.2 0.6% 1.0 0.5% 0.7 0.3% 0.8 0.2%

Table 8-4: Cumulative Residential Energy Savings Potential & Percentage of Forecasted Sales (GWh)

Technical Economic ‘ Ach. 100% Ach. 75% Ach. 25%
2013 2.6 1.4% 1.8 0.9% 0.1 <0.1% 0.1 <0.1% 0.1 <0.1% 0.0 <0.1%
2014 5.3 2.8% 3.5 1.8% 0.3 0.2% 0.2 0.1% 0.2 0.1% 0.1 0.1%
2015 7.8 4.1% 5.2 2.7% 0.7 0.3% 0.5 0.3% 0.4 0.2% 0.2 0.1%
2016 10.4 5.4% 6.9 3.6% 1.2 0.6% 1.0 0.5% 0.7 0.3% 0.4 0.2%
2017 13.0 6.6% 8.6 4.4% 1.9 1.0% 1.5 0.8% 1.1 0.6% 0.7 0.4%
2018 15.5 7.9% 10.2 5.2% 2.8 1.4% 2.2 1.1% 1.6 0.8% 1.0 0.5%
2019 17.9 9.1% 11.9 6.0% 3.7 1.9% 3.0 1.5% 2.1 1.1% 1.4 0.7%
2020 204 10.3% 13.5 6.8% 4.8 2.4% 3.9 2.0% 2.7 1.4% 1.8 0.9%
2021 22.8 11.5% 15.1 7.6% 6.0 3.0% 4.8 2.4% 3.4 1.7% 2.3 1.1%
2022 253 12.7% 16.7 8.4% 7.2 3.6% 5.8 2.9% 4.1 2.0% 2.7 1.4%

Table 8-5: Annual Residential Demand Savings Potential & Percentage of MT System Peak (MW)

Technical Economic ‘ Ach. 100% Ach. 75% Ach. 50% Ach. 25%
2013 0.27 0.2% 0.18 0.1% 0.01 <0.1% 0.01 <0.1% 0.01 <0.1% 0.00 <0.1%
2014 0.27 0.2% 0.18 0.1% 0.02 <0.1% 0.02 <0.1% 0.01 <0.1% 0.01 <0.1%
2015 0.27 0.2% 0.18 0.1% 0.04 <0.1% 0.03 <0.1% 0.02 <0.1% 0.01 <0.1%
2016 0.27 0.2% 0.18 0.1% 0.06 <0.1% 0.05 <0.1% 0.03 <0.1% 0.02 <0.1%
2017 0.27 0.2% 0.18 0.1% 0.08 0.1% 0.06 <0.1% 0.04 <0.1% 0.03 <0.1%
2018 0.26 0.2% 0.17 0.1% 0.09 0.1% 0.07 0.1% 0.05 <0.1% 0.03 <0.1%
2019 0.26 0.2% 0.17 0.1% 0.10 0.1% 0.08 0.1% 0.06 <0.1% 0.04 <0.1%
2020 0.26 0.2% 0.17 0.1% 0.12 0.1% 0.09 0.1% 0.06 <0.1% 0.04 <0.1%
2021 0.26 0.2% 0.17 0.1% 0.12 0.1% 0.10 0.1% 0.07 <0.1% 0.05 <0.1%
2022 0.26 0.2% 0.17 0.1% 0.13 0.1% 0.10 0.1% 0.07 <0.1% 0.05 <0.1%




Table 8-6: Cumulative Residential Demand Savings Potential & Percentage of MT System Peak (MW)

Technical Economic ‘ Ach. 100% Ach. 75% Ach. 50%
2013 0.27 0.2% 0.18 0.1% 0.01 <0.1% 0.01 <0.1% 0.01 <0.1% <0.01 <0.1%
2014 0.55 0.4% 0.36 0.3% 0.03 <0.1% 0.02 <0.1% 0.02 <0.1% 0.01 <0.1%
2015 0.82 0.6% 0.54 0.4% 0.07 0.1% 0.05 <0.1% 0.04 <0.1% 0.03 <0.1%
2016 1.08 0.8% 0.72 0.5% 0.13 0.1% 0.10 0.1% 0.07 0.1% 0.05 0.03%
2017 1.35 1.0% 0.89 0.6% 0.20 0.1% 0.16 0.1% 0.11 0.1% 0.08 0.05%
2018 1.61 1.1% 1.07 0.8% 0.29 0.2% 0.23 0.2% 0.16 0.1% 0.11 0.08%
2019 1.87 1.3% 1.24 0.9% 0.40 0.3% 0.32 0.2% 0.22 0.2% 0.15 0.10%
2020 2.13 1.5% 1.41 1.0% 0.51 0.4% 0.41 0.3% 0.29 0.2% 0.19 0.13%
2021 2.39 1.6% 1.58 1.1% 0.63 0.4% 0.51 0.3% 0.36 0.2% 0.24 0.16%
2022 2.64 1.8% 1.75 1.2% 0.76 0.5% 0.61 0.4% 0.43 0.3% 0.29 0.19%

Table 8-7: Technical Energy Savings Potential by Residential End Use (GWh)

Appliances | Cooling ﬂ?na;s Lighting L';':gs P;’:"rﬁiza S::acf WHztair TOTAL
2013 0.72 0.12 0.14 1.05 0.07 0.01 0.39 0.15 2.65
2014 0.72 0.12 0.14 0.99 0.08 0.01 0.40 0.15 2.61
2015 0.73 0.12 0.14 0.95 0.08 0.01 0.40 0.16 2.59
2016 0.74 0.12 0.14 0.91 0.08 0.01 0.41 0.16 2.57
2017 0.75 0.12 0.14 0.86 0.09 0.01 0.41 0.16 2.54
2018 0.75 0.12 0.14 0.82 0.09 0.01 0.40 0.16 2.50
2019 0.75 0.12 0.15 0.78 0.09 0.01 0.40 0.16 2.47
2020 0.75 0.12 0.15 0.77 0.09 0.01 0.40 0.16 2.46
2021 0.75 0.13 0.15 0.76 0.10 0.01 0.40 0.16 2.45
2022 0.74 0.13 0.15 0.75 0.10 0.01 0.40 0.16 2.44

Table 8-8: Technical Demand Savings Potential by Residential End Use (kW)

Appliances | Cooling I::;s Lighting Lzl:js Pﬁfﬂa S::acf ‘ WHZ:? TOTAL
2013 111 31 6 102 7 2 2 14 275
2014 112 31 6 9% 7 2 2 15 271
2015 113 32 6 92 8 2 2 15 270
2016 115 32 6 88 8 2 2 15 268
2017 115 33 6 84 8 2 2 15 265
2018 116 33 6 80 9 2 2 15 262
2019 116 33 6 76 9 2 2 15 259
2020 116 33 6 75 9 2 2 15 258
2021 115 34 6 74 9 2 2 15 257
2022 115 34 7 72 10 2 2 15 256
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Table 8-9: Technical Energy Savings Potential by Residential Segment (GWh)

Single Multi- Manu-

Family Family | factured TOTAL
2013 2.32 0.06 0.27 2.65
2014 2.28 0.05 0.27 2.61
2015 2.26 0.05 0.27 2.59
2016 2.25 0.05 0.27 2.57
2017 2.22 0.05 0.27 2.54
2018 2.18 0.05 0.27 2.50
2019 2.15 0.05 0.27 2.47
2020 2.14 0.05 0.27 2.46
2021 2.13 0.05 0.27 2.45
2022 2.12 0.05 0.26 2.44

Table 8-10: Technical Demand Savings Potential by Residential Segment (kW)

Vear Sing!e MuIFi— Manu- TOTAL
Family Family factured
2013 244 7 25 275
2014 240 7 24 271
2015 239 6 24 270
2016 238 6 24 268
2017 235 6 24 265
2018 232 6 24 262
2019 229 6 24 259
2020 228 6 24 258
2021 228 6 23 257
2022 227 6 23 256

Table 8-11: Economic Energy Savings Potential by End Use (GWh)

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Heat Plug Pool/Spa Space ‘ Water

Appliances | Cooling Tmps Lighting Loads Pumps Heat Heat TOTAL
0.47 0.08 0.09 0.70 0.05 0.01 0.26 0.10 1.75
0.48 0.08 0.09 0.65 0.05 0.01 0.26 0.10 1.72
0.49 0.08 0.09 0.63 0.05 0.01 0.26 0.10 1.71
0.49 0.08 0.09 0.60 0.05 0.01 0.27 0.10 1.70
0.49 0.08 0.09 0.57 0.06 0.01 0.27 0.11 1.68
0.49 0.08 0.10 0.54 0.06 0.01 0.27 0.11 1.66
0.49 0.08 0.10 0.52 0.06 0.01 0.27 0.11 1.63
0.49 0.08 0.10 0.51 0.06 0.01 0.27 0.11 1.63
0.49 0.08 0.10 0.50 0.06 0.01 0.27 0.11 1.62
0.49 0.08 0.10 0.49 0.07 0.01 0.27 0.10 1.61
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Table 8-12: Economic Demand Savings Potential by End Use (kW)

Appliances | Cooling P':'J‘::‘;S Lighting Lzl:js PF‘?SK‘Z psa S:Zacf ‘ WHZ:? TOTAL
2013 73 20 4 68 5 1 1 10 182
2014 74 21 4 63 5 1 1 10 179
2015 75 21 4 61 5 1 1 10 178
2016 76 21 4 58 5 1 1 10 177
2017 76 22 4 55 5 1 1 10 176
2018 76 22 4 53 6 1 1 10 173
2019 76 22 4 50 6 1 1 10 171
2020 76 22 4 49 6 1 1 10 171
2021 76 22 4 49 6 1 1 10 170
2022 76 22 4 48 6 1 1 10 170

Table 8-13: Economic Energy Savings Potential by Residential Segment (GWh)

Vear Sing!e MuIFi— Manu- TOTAL
Family Family factured
2013 1.53 0.04 0.18 1.75
2014 1.51 0.04 0.18 1.72
2015 1.50 0.04 0.18 1.71
2016 1.49 0.03 0.18 1.70
2017 1.47 0.03 0.18 1.68
2018 1.44 0.03 0.18 1.66
2019 1.42 0.03 0.18 1.63
2020 1.42 0.03 0.18 1.63
2021 1.41 0.03 0.18 1.62
2022 1.41 0.03 0.17 1.61

Table 8-14: Economic Demand Savings Potential by Residential Segment (kW)

Single Multi- Manu-

Family Family | factured TOTAL
2013 161 4 16 182
2014 159 4 16 179
2015 158 4 16 178
2016 157 4 16 177
2017 155 4 16 176
2018 154 4 16 173
2019 151 4 16 171
2020 151 4 16 171
2021 151 4 16 170
2022 150 4 15 170
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Table 8-15: Ach. 100% Energy Savings Potential by Residential End Use (GWh)

s | oo | 1% | g | [ | ool | Spe | e
2013 0.02 0.00 0.004 0.04 0.003 0.00 0.01 <0.01 0.09
2014 0.06 0.01 0.01 0.08 0.006 0.00 0.03 0.01 0.20
2015 0.10 0.02 0.02 0.14 0.01 0.00 0.05 0.02 0.36
2016 0.16 0.02 0.03 0.20 0.02 0.00 0.08 0.03 0.54
2017 0.22 0.03 0.04 0.25 0.02 0.00 0.11 0.04 0.71
2018 0.27 0.04 0.05 0.29 0.03 0.00 0.13 0.05 0.86
2019 0.31 0.05 0.05 0.32 0.04 0.01 0.15 0.06 0.98
2020 0.34 0.05 0.06 0.35 0.04 0.01 0.17 0.07 1.08
2021 0.36 0.06 0.07 0.37 0.05 0.01 0.18 0.07 1.16
2022 0.38 0.06 0.07 0.38 0.05 0.01 0.19 0.07 1.21
Table 8-16: Ach. 100% Energy Savings Potential by Residential Segment (GWh)
Vear Sing!e MuIFi— Manu- TOTAL
Family Family factured

2013 0.08 <0.01 0.01 0.09

2014 0.18 <0.01 0.02 0.20

2015 0.31 0.01 0.04 0.36

2016 0.47 0.01 0.06 0.54

2017 0.62 0.01 0.07 0.71

2018 0.75 0.02 0.09 0.86

2019 0.86 0.02 0.10 0.98

2020 0.95 0.02 0.12 1.08

2021 1.01 0.02 0.12 1.16

2022 1.06 0.02 0.13 1.21
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Table 8-17: Ach. 100% Demand Savings Potential by Residential Segment (kW)

Single Multi- Manu-

Year Family Family | factured TOTAL
2013 8 <1 1 9
2014 19 1 2 21
2015 34 1 3 38
2016 50 1 5 57
2017 67 2 7 75
2018 81 2 8 91
2019 92 2 9 104
2020 102 3 10 115
2021 109 3 11 123
2022 114 3 12 129

Table 8-18: Ach. 75% Energy Savings Potential by Residential End Use (GWh)

Appliances | Cooling Lighting st:{]iza
2013 0.02 <0.01 <0.01 0.03 <0.01 <0.01 0.01 <0.01 0.07
2014 0.05 0.01 0.01 0.06 <0.01 <0.01 0.02 0.01 0.16
2015 0.08 0.01 0.01 0.11 0.01 <0.01 0.04 0.02 0.29
2016 0.13 0.02 0.02 0.16 0.01 <0.01 0.06 0.02 0.43
2017 0.17 0.03 0.03 0.20 0.02 <0.01 0.09 0.03 0.57
2018 0.21 0.03 0.04 0.23 0.03 <0.01 0.10 0.04 0.69
2019 0.25 0.04 0.04 0.26 0.03 <0.01 0.12 0.05 0.79
2020 0.27 0.04 0.05 0.28 0.03 <0.01 0.13 0.05 0.87
2021 0.29 0.04 0.05 0.30 0.04 0.01 0.14 0.06 0.93
2022 0.31 0.05 0.06 0.31 0.04 0.01 0.15 0.06 0.97
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Table 8-19: Ach. 75% Energy Savings Potential by Residential Segment (GWh)

Multi- Manu-

Family | factured TOTAL
2013 0.06 <0.01 0.01 0.07
2014 0.14 <0.01 0.02 0.16
2015 0.25 0.01 0.03 0.29
2016 0.38 0.01 0.05 0.43
2017 0.50 0.01 0.06 0.57
2018 0.60 0.01 0.07 0.69
2019 0.69 0.02 0.08 0.79
2020 0.76 0.02 0.09 0.87
2021 0.81 0.02 0.10 0.93
2022 0.85 0.02 0.10 0.97

Table 8-20: Table 8 16: Ach. 75% Demand Savings Potential by Residential Segment (kW)

Vear Sing!e MuIFi— Manu- TOTAL
Family Family factured
2013 7 <1 1 7
2014 15 <1 2 17
2015 27 1 3 30
2016 40 1 4 46
2017 53 1 5 60
2018 65 2 7 73
2019 74 2 8 83
2020 81 2 8 92
2021 87 2 9 99
2022 91 2 9 103

Table 8-21: Ach. 50% Energy Savings Potential by Residential End Use (GWh)

Heat Plug Pool/Spa Space Water

Appliances | Cooling Tmps Lighting Loads Pumps Heat Heat TOTAL
2013 0.01 <0.01 <0.01 0.02 <0.01 0.000 0.01 <0.01 0.05
2014 0.03 <0.01 0.01 0.04 <0.01 0.001 0.02 0.01 0.11
2015 0.06 0.01 0.01 0.08 0.01 0.001 0.03 0.01 0.20
2016 0.09 0.01 0.02 0.11 0.01 0.002 0.04 0.02 0.30
2017 0.12 0.02 0.02 0.14 0.01 0.002 0.06 0.02 0.40
2018 0.15 0.02 0.03 0.17 0.02 0.00 0.07 0.03 0.49
2019 0.17 0.03 0.03 0.18 0.02 0.00 0.09 0.03 0.55
2020 0.19 0.03 0.03 0.20 0.02 0.00 0.09 0.04 0.61
2021 0.21 0.03 0.04 0.21 0.03 0.00 0.10 0.04 0.65
2022 0.22 0.03 0.04 0.22 0.03 0.00 0.11 0.04 0.69
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Table 8-22: Ach. 50% Energy Savings Potential by Residential Segment (GWh)

Multi- Manu-

Family | factured TOTAL
2013 0.04 <0.01 0.01 0.05
2014 0.10 <0.01 0.01 0.11
2015 0.18 <0.01 0.02 0.20
2016 0.27 0.01 0.03 0.30
2017 0.35 0.01 0.04 0.40
2018 0.43 0.01 0.05 0.49
2019 0.48 0.01 0.06 0.55
2020 0.53 0.01 0.07 0.61
2021 0.57 0.01 0.07 0.65
2022 0.60 0.01 0.07 0.69

Table 8-23: Ach. 50% Demand Savings Potential by Residential Segment (kW)

Vear Sing!e MuIFi— Manu- TOTAL
Family Family factured
2013 4.68 0.13 0.47 5
2014 10.59 0.29 1.07 12
2015 18.93 0.52 1.91 21
2016 28.45 0.78 2.88 32
2017 37.65 1.02 3.82 43
2018 45.64 1.24 4.65 52
2019 52.02 141 5.32 59
2020 57.46 1.55 5.88 65
2021 61.55 1.66 6.31 70
2022 64.46 1.74 6.61 73
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Table 8-24: Ach. 25% Energy Savings Potential by Residential End Use (GWh)

Appliances | Cooling PI:::)S Lighting Lzl:js ngrlﬁsr')za S::acte
2013 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.03
2014 0.02 <0.01 <0.01 0.03 <0.01 <0.01 0.01 <0.01 0.08
2015 0.04 0.01 0.01 0.05 <0.01 <0.01 0.02 0.01 0.14
2016 0.06 0.01 0.01 0.07 0.01 <0.01 0.03 0.01 0.20
2017 0.08 0.01 0.01 0.09 0.01 <0.01 0.04 0.02 0.27
2018 0.10 0.02 0.02 0.11 0.01 <0.01 0.05 0.02 0.32
2019 0.12 0.02 0.02 0.12 0.01 <0.01 0.06 0.02 0.37
2020 0.13 0.02 0.02 0.13 0.02 <0.01 0.06 0.02 0.41
2021 0.14 0.02 0.02 0.14 0.02 <0.01 0.07 0.03 0.44
2022 0.14 0.02 0.03 0.14 0.02 <0.01 0.07 0.03 0.46

Table 8-25: Ach. 25% Energy Savings Potential by Residential Segment (GWh)

Vear Sing!e MuIFi— Manu- TOTAL
Family Family factured
2013 0.03 <0.01 <0.01 0.03
2014 0.07 <0.01 0.01 0.08
2015 0.12 <0.01 0.01 0.14
2016 0.18 <0.01 0.02 0.20
2017 0.23 0.01 0.03 0.27
2018 0.28 0.01 0.03 0.32
2019 0.32 0.01 0.04 0.37
2020 0.36 0.01 0.04 0.41
2021 0.38 0.01 0.05 0.44
2022 0.40 0.01 0.05 0.46
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Table 8-26: Ach. 25% Demand Savings Potential by Residential Segment (kW)

Single Multi- Manu-

Family Family | factured TOTAL
2013 3 <1 <1 4
2014 7 <1 1 8
2015 13 <1 1 14
2016 19 1 2 21
2017 25 1 3 28
2018 30 1 3 34
2019 35 1 4 39
2020 38 1 4 43
2021 41 1 4 46
2022 43 1 4 49
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B.2 COMMERCIAL POTENTIAL

Table 8-27: Annual Commercial Energy Savings Potential & Percentage of Forecasted Sales (GWh)

Technical Economic ‘ ‘ Ach. 100% Ach. 75% Ach. 50% Ach. 25%
2013 2.2 1.1% 1.5 0.7% 0.1 0.1% 0.1 <0.1% 0.1 <0.1% 0.0 <0.1%
2014 2.3 1.0% 1.5 0.7% 0.3 0.1% 0.2 0.1% 0.1 0.1% 0.1 <0.1%
2015 2.4 1.0% 1.6 0.7% 0.4 0.2% 0.4 0.2% 0.2 0.1% 0.1 0.1%
2016 2.5 1.0% 1.6 0.7% 0.7 0.3% 0.5 0.2% 0.3 0.2% 0.2 0.1%
2017 2.5 1.0% 1.7 0.7% 0.8 0.4% 0.7 0.3% 0.4 0.2% 0.3 0.1%
2018 2.6 1.0% 1.7 0.7% 1.0 0.4% 0.8 0.3% 0.5 0.2% 0.3 0.1%
2019 2.6 1.0% 1.7 0.7% 1.2 0.5% 0.9 0.4% 0.6 0.2% 0.4 0.1%
2020 2.7 1.0% 1.8 0.7% 1.3 0.5% 1.0 0.4% 0.6 0.3% 0.4 0.2%
2021 2.8 1.0% 1.8 0.7% 1.4 0.5% 1.1 0.4% 0.7 0.3% 0.4 0.2%
2022 2.9 1.0% 1.9 0.7% 1.4 0.5% 1.2 0.4% 0.7 0.3% 0.5 0.2%

Table 8-28: Cumulative Commercial Energy Savings Potential & Percentage of Forecasted Sales (GWh)

Technical Economic ‘ ‘ Ach. 100% Ach. 75% Ach. 50% Ach. 25%
2013 2.2 1.1% 1.5 0.7% 0.1 0.1% 0.1 <0.1% 0.1 <0.1% 0.04 <0.1%
2014 4.5 2.1% 3.0 1.4% 0.4 0.2% 0.3 0.1% 0.2 0.1% 0.1 0.1%
2015 6.9 3.0% 4.5 2.0% 0.8 0.4% 0.7 0.3% 0.4 0.2% 0.3 0.1%
2016 9.4 3.9% 6.1 2.6% 1.5 0.7% 1.2 0.5% 0.8 0.3% 0.5 0.2%
2017 11.9 4.8% 7.8 3.2% 2.3 1.0% 1.9 0.8% 1.2 0.5% 0.7 0.3%
2018 14.5 5.7% 9.5 3.7% 3.3 1.4% 2.7 1.1% 1.7 0.7% 1.1 0.4%
2019 17.1 6.5% 11.2 4.3% 4.5 1.8% 3.6 1.5% 2.3 0.9% 1.4 0.6%
2020 19.8 7.4% 13.0 4.8% 5.8 2.3% 4.6 1.8% 2.9 1.2% 1.8 0.7%
2021 22.6 8.2% 14.8 5.3% 7.1 2.7% 5.7 2.2% 3.6 1.4% 2.3 0.9%
2022 25.5 9.0% 16.7 5.9% 8.6 3.2% 6.9 2.5% 4.4 1.6% 2.7 1.0%

Table 8-29: Annual Commercial Demand Savings Potential & Percentage of MT System Peak (MW)

i Technical l Economic u Ach. 100% l Ach. 75% l Ach. 50% i Ach. 25%

2013 0.31 0.2% 0.21 0.2% 0.02 <0.1% | 001 <0.1% | 0.01 <0.1% | 0.01 <0.1%
2014 0.32 0.2% 0.21 0.2% 0.04 <0.1% | 0.03 <0.1% | 0.02 <0.1% | 0.01 <0.1%
2015 0.34 0.2% 0.22 0.2% 0.06 <0.1% | 005 <0.1% | 0.03 <0.1% | 0.02 <0.1%
2016 0.35 0.3% 0.23 0.2% 0.09 0.1% 0.08 0.1% 0.05 <0.1% | 0.03 <0.1%
2017 0.36 0.3% 0.23 0.2% 0.12 0.1% 0.10 0.1% 0.06 <0.1% | 0.04 <0.1%
2018 0.37 0.3% 0.24 0.2% 0.14 0.1% 0.12 0.1% 0.07 0.1% 0.05 <0.1%
2019 0.38 0.3% 0.25 0.2% 0.16 0.1% 0.13 0.1% 0.08 0.1% 0.05 <0.1%
2020 0.39 0.3% 0.25 0.2% 0.18 0.1% 0.14 0.1% 0.09 0.1% 0.06 <0.1%
2021 0.40 0.3% 0.26 0.2% 0.19 0.1% 0.16 0.1% 0.10 0.1% 0.06 <0.1%
2022 0.41 0.3% 0.27 0.2% 0.16 0.1% 0.13 0.1% 0.08 0.1% 0.05 <0.1%
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Table 8-30: Cumulative Commercial Demand Savings Potential & Percentage of MT System Peak (MW)

Technical Economic ‘ Ach. 100% Ach
2013 0.31 0.2% 0.21 0.2% 0.02 <0.1% 0.01 <0.1% 0.01 <0.1% 0.01 <0.1%
2014 0.63 0.5% 0.42 0.3% 0.05 <0.1% 0.04 <0.1% 0.03 <0.1% 0.02 0.01%
2015 0.97 0.7% 0.64 0.5% 0.12 0.1% 0.10 0.1% 0.06 0.0% 0.04 0.03%
2016 1.32 1.0% 0.86 0.6% 0.21 0.2% 0.17 0.1% 0.11 0.1% 0.07 0.05%
2017 1.68 1.2% 1.10 0.8% 0.33 0.2% 0.27 0.2% 0.17 0.1% 0.11 0.08%
2018 2.04 1.4% 1.34 0.9% 0.48 0.3% 0.38 0.3% 0.25 0.2% 0.15 0.11%
2019 2.42 1.7% 1.58 1.1% 0.64 0.4% 0.51 0.4% 0.33 0.2% 0.21 0.14%
2020 2.80 1.9% 1.84 1.3% 0.82 0.6% 0.66 0.5% 0.42 0.3% 0.26 0.18%
2021 3.20 2.2% 2.10 1.4% 1.02 0.7% 0.82 0.6% 0.52 0.4% 0.33 0.22%
2022 3.61 2.4% 2.36 1.6% 1.18 0.8% 0.94 0.6% 0.60 0.4% 0.38 0.25%

Table 8-31: Technical Energy Savings Potential by Commercial End Use (GWh)

HVAC

Cooking | Cooling Aux Lighting
2013 0.02 0.16 0.03 0.05 0.26 0.92 0.29 0.50 0.01 2.23
2014 0.02 0.17 0.03 0.05 0.27 0.89 0.31 0.52 0.01 2.29
2015 0.02 0.18 0.03 0.05 0.29 0.89 0.34 0.56 0.02 2.38
2016 0.03 0.19 0.03 0.06 0.30 0.90 0.36 0.58 0.02 2.46
2017 0.03 0.19 0.03 0.06 0.31 0.90 0.39 0.60 0.02 2.52
2018 0.03 0.20 0.03 0.06 0.32 0.90 0.41 0.62 0.02 2.58
2019 0.03 0.21 0.04 0.06 0.33 0.91 0.43 0.64 0.02 2.65
2020 0.03 0.21 0.04 0.06 0.34 0.92 0.45 0.66 0.02 2.72
2021 0.03 0.22 0.04 0.06 0.34 0.93 0.48 0.68 0.02 2.79
2022 0.03 0.22 0.04 0.06 0.35 0.94 0.50 0.69 0.02 2.85

Table 8-32: Technical Demand Savings Potential by Commercial End Use (kW)

Cooking | Cooling

p
2013 4 41 7 1 34 121 45 59 1 313
2014 4 44 8 1 36 117 49 62 1 322
2015 4 46 8 1 38 118 54 66 1 336
2016 4 48 8 1 40 118 58 69 1 348
2017 4 50 9 1 41 119 61 71 1 357
2018 4 52 9 1 42 119 65 74 1 366
2019 4 53 9 1 43 119 68 76 1 375
2020 4 55 10 1 44 121 72 78 1 386
2021 4 56 10 1 45 122 76 80 1 397
2022 4 57 10 1 46 124 80 82 1 406
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Table 8-33: Technical Energy Savings Potential by Commercial Segment (GWh)

Grocery | Health | Lodging Misc Office Restau- Retail Ware- TOTAL
rant house

2013 0.13 0.43 0.26 0.43 0.24 0.33 0.14 0.22 0.03 2.23
2014 0.13 0.45 0.27 0.44 0.24 0.34 0.15 0.22 0.03 2.29
2015 0.14 0.48 0.29 0.46 0.25 0.36 0.16 0.22 0.03 2.38
2016 0.14 0.50 0.30 0.47 0.25 0.38 0.16 0.23 0.03 2.46
2017 0.14 0.52 0.31 0.48 0.26 0.39 0.17 0.23 0.03 2.52
2018 0.14 0.53 0.32 0.49 0.26 0.40 0.17 0.23 0.03 2.58
2019 0.15 0.54 0.32 0.50 0.27 0.42 0.18 0.24 0.04 2.65
2020 0.15 0.56 0.33 0.51 0.27 0.43 0.18 0.24 0.04 2.72
2021 0.15 0.58 0.34 0.52 0.28 0.45 0.19 0.25 0.04 2.79
2022 0.16 0.59 0.35 0.53 0.28 0.46 0.19 0.25 0.04 2.85

Table 8-34: Technical Demand Savings Potential by Commercial Segment (kW)

Grocery | Health | Lodging Office Restau- Retail
rant
2013 18 52 41 63 34 50 19 31 4 313
2014 18 55 43 65 34 52 20 31 4 322
2015 19 58 45 68 34 55 21 32 5 336
2016 19 61 47 70 35 57 21 32 5 348
2017 19 62 49 71 36 59 22 33 5 357
2018 20 64 50 73 36 61 23 33 5 366
2019 20 66 52 75 37 64 23 34 5 375
2020 21 68 54 76 38 66 24 35 5 386
2021 21 70 55 78 39 69 25 35 5 397
2022 21 72 57 80 40 71 25 36 5 406

Table 8-35: Economic Energy Savings Potential by Commercial End Use (GWh)

HVAC

Cooking Aux Lighting
2013 0.01 0.10 0.02 0.03 0.17 0.60 0.19 0.32 0.01 1.46
2014 0.02 0.11 0.02 0.03 0.18 0.58 0.20 0.34 0.01 1.50
2015 0.02 0.12 0.02 0.04 0.19 0.59 0.22 0.37 0.01 1.56
2016 0.02 0.12 0.02 0.04 0.20 0.59 0.24 0.38 0.01 1.61
2017 0.02 0.13 0.02 0.04 0.20 0.59 0.25 0.40 0.01 1.66
2018 0.02 0.13 0.02 0.04 0.21 0.59 0.27 0.41 0.01 1.69
2019 0.02 0.13 0.02 0.04 0.21 0.59 0.28 0.42 0.01 1.74
2020 0.02 0.14 0.02 0.04 0.22 0.60 0.30 0.43 0.01 1.78
2021 0.02 0.14 0.02 0.04 0.23 0.61 0.31 0.45 0.01 1.83
2022 0.02 0.15 0.03 0.04 0.23 0.61 0.33 0.46 0.01 1.87
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Table 8-36: Economic Demand Savings Potential by Commercial End Use (kW)

Cooking | Cooling PHueriL Heating HA\L?(C Lighting
2013 2 27 5 0.4 22 79 30 38 1 205
2014 2 29 5 0.4 24 77 32 41 1 211
2015 3 30 5 0.4 25 77 35 43 1 220
2016 3 32 6 0.4 26 78 38 45 1 228
2017 3 33 6 0.4 27 78 40 47 1 234
2018 3 34 6 0.4 28 78 42 48 1 240
2019 3 35 6 0.5 28 78 45 50 1 246
2020 3 36 6 0.5 29 79 47 51 1 253
2021 3 37 6 0.5 30 80 50 53 1 260
2022 3 38 7 0.5 30 81 52 54 1 266

Table 8-37: Economic Energy Savings Potential by Commercial Segment (GWh)

Grocery | Health | Lodging Office Restau- Retail
rant
2013 0.09 0.28 0.17 0.28 0.16 0.22 0.09 0.15 0.02 1.46
2014 0.09 0.30 0.18 0.29 0.16 0.22 0.10 0.14 0.02 1.50
2015 0.09 0.31 0.19 0.30 0.16 0.24 0.10 0.15 0.02 1.56
2016 0.09 0.33 0.19 0.31 0.17 0.25 0.11 0.15 0.02 1.61
2017 0.09 0.34 0.20 0.32 0.17 0.26 0.11 0.15 0.02 1.66
2018 0.09 0.35 0.21 0.32 0.17 0.26 0.11 0.15 0.02 1.69
2019 0.10 0.36 0.21 0.33 0.17 0.27 0.12 0.16 0.02 1.74
2020 0.10 0.37 0.22 0.34 0.18 0.28 0.12 0.16 0.02 1.78
2021 0.10 0.38 0.23 0.34 0.18 0.259 0.12 0.16 0.02 1.83
2022 0.10 0.39 0.23 0.35 0.19 0.30 0.12 0.16 0.03 1.87

Table 8-38: Economic Demand Savings Potential by Commercial Segment (kW)

Grocery | Health | Lodging

2013 12 34 27 42 22 33 12 20 3 205
2014 12 36 28 43 22 34 13 20 3 211
2015 12 38 30 44 23 36 14 21 3 220
2016 12 40 31 46 23 38 14 21 3 228
2017 13 41 32 47 23 39 14 22 3 234
2018 13 42 33 48 24 40 15 22 3 240
2019 13 43 34 49 24 42 15 22 3 246
2020 13 45 35 50 25 43 16 23 3 253
2021 14 46 36 51 25 45 16 23 3 260
2022 14 47 37 52 26 46 16 24 4 266
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Table 8-39: Ach. 100% Energy Savings Potential by Commercial End Use (MWh)

Cooking | Cooling 5 HA\L?(C Lighting
2013 1 8 1 2 13 49 15 24 1 115
2014 3 18 3 5 29 104 36 56 2 256
2015 4 32 6 10 52 176 66 100 3 448
2016 6 47 8 14 76 249 101 147 4 654
2017 8 62 11 18 99 316 135 193 5 847
2018 10 74 13 22 119 371 167 232 6 1014
2019 11 85 15 25 135 413 196 265 7 1152
2020 12 94 16 27 149 448 222 293 8 1270
2021 13 101 18 29 161 475 246 317 8 1368
2022 14 107 19 30 169 496 266 334 9 1442

Table 8-40: Ach. 100% Energy Savings Potential by Commercial Segment (MWh)

Grocery | Health | Lodging Office Restau- Retail
rant
2013 7 21 13 22 13 17 7 12 2 115
2014 15 49 30 49 28 39 16 26 4 256
2015 26 87 53 85 48 69 29 44 6 448
2016 38 128 78 124 70 102 42 63 9 654
2017 49 166 102 159 90 133 55 80 12 847
2018 58 200 123 190 107 161 66 95 14 1014
2019 66 228 140 215 120 185 75 107 16 1152
2020 72 252 155 236 132 205 83 117 18 1270
2021 77 272 168 252 141 223 89 125 19 1368
2022 82 287 177 265 149 237 94 132 20 1442
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Table 8-41: Ach. 75% Energy Savings Potential by Commercial End Use (MWh)

Cooking | Cooling 5 HA\L?(C Lighting
2013 1 6 1 2 10 40 12 19 1 92
2014 2 14 3 4 23 83 29 45 1 205
2015 4 26 4 8 41 141 53 80 2 358
2016 5 38 7 11 61 200 81 118 3 524
2017 7 49 9 15 79 253 108 154 4 678
2018 8 60 10 17 95 296 134 185 5 811
2019 9 68 12 20 108 330 157 212 6 922
2020 10 75 13 22 119 358 178 235 6 1016
2021 10 81 14 23 128 380 197 253 7 1094
2022 11 85 15 24 135 397 213 267 7 1154
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Table 8-42: Ach. 75% Energy Savings Potential by Commercial Segment (MWh)

Ed.uca- Grocery | Health | Lodging Misc Office Restau- Retail ‘ Ware- TOTAL
tion rant house

2013 6 17 11 18 10 14 6 9 1 92
2014 12 39 24 39 23 31 13 20 3 205
2015 21 69 43 68 39 55 23 35 5 358
2016 31 102 63 99 56 82 34 50 7 524
2017 39 133 82 127 72 107 44 64 10 678
2018 47 160 98 152 85 129 53 76 11 811
2019 53 183 112 172 96 148 60 86 13 922
2020 58 202 124 188 105 164 66 94 14 1016
2021 62 218 134 202 113 178 71 100 15 1094
2022 65 229 142 212 119 190 75 105 16 1154

Table 8-43: Ach. 50% Energy Savings Potential by Commercial End Use (MWh)

Cooking | Cooling Heating Lighting
2013 1 4 1 1 7 25 8 12 <1 59
2014 1 9 2 3 15 53 19 29 1 131
2015 2 16 3 5 26 90 34 51 1 229
2016 3 24 4 7 39 128 52 75 2 335
2017 4 31 6 9 51 162 69 98 3 433
2018 5 38 7 11 61 189 85 119 3 518
2019 6 44 8 13 69 211 100 136 4 589
2020 6 48 8 14 76 229 114 150 4 650
2021 7 52 9 15 82 243 126 162 4 699
2022 7 55 10 15 86 254 136 171 4 738

(2] Ne\’am' Electric Energy Efficiency Potential Study — December 7, 2012 B-17



2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Table 8-44: Ach. 50% Energy Savings Potential by Commercial Segment (MWh)

Ed.uca- Grocery | Health | Lodging Misc Office Restau- Retail ‘ Ware- TOTAL
tion rant house

4 11 7 11 7 9 4 6 1 59

8 25 15 25 14 20 8 13 2 131

14 44 27 43 25 35 15 22 3 229

20 65 40 63 36 52 22 32 5 335

25 85 52 81 46 68 28 41 6 433

30 102 63 97 55 82 34 49 7 518

34 117 72 110 61 94 38 55 8 589

37 129 79 121 67 105 42 60 9 650

40 139 86 129 72 114 46 64 10 699

42 147 91 135 76 121 48 67 10 738

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Table 8-45: Ach. 25% Energy Savings Potential by Commercial End Use (MWh)

Cooking | Cooling

<1 3 <1 1 4 16 5 8 <1 37
1 6 1 2 9 33 12 18 <1 82
1 10 2 3 17 56 21 32 1 143
2 15 3 5 24 80 32 47 1 209
3 20 3 6 32 101 43 62 2 271
3 24 4 7 38 118 53 74 2 324
4 27 5 8 43 132 63 85 2 368
4 30 5 9 48 143 71 94 2 406
4 32 6 9 51 152 79 101 3 437
4 34 6 10 54 159 85 107 3 461

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Table 8-46: Ach. 25% Energy Savings Potential by Commercial Segment (MWh)

Grocery | Health | Lodging Office Retail
2 7 4 7 4 6 2 4 1 37
5 16 10 16 9 12 5 8 1 82
8 28 17 27 16 22 9 14 2 143
12 41 25 40 22 33 14 20 3 209
16 53 33 51 29 43 18 26 4 271
19 64 39 61 34 51 21 30 5 324
21 73 45 69 38 59 24 34 5 368
23 81 50 75 42 66 26 37 6 406
25 87 54 81 45 71 28 40 6 437
26 92 57 85 48 76 30 42 6 461
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B.3 INDUSTRIAL POTENTIAL

Table 8-47: Annual Industrial Energy Savings Potential & Percentage of Forecasted Sales (GWh)

Technical Economic ‘ Ach. 100% Ach. 75% Ach. 50% Ach. 25%
2013 069 09% | 068 09% | 0.06 0.1% | 0.05 0.1% | 0.03 <01% | 0.02 <0.1%
2014 070 09% | 069 09% | 010 0.1% | 0.08 0.1% | 0.05 0.1% | 0.03 0.0%
2015 071 09% | 070 09% | 0.16 02% | 0.13 02% | 0.08 0.1% | 0.05 0.1%
2016 071 09% | 070 09% | 022 03% | 018 02% | 0.11 0.1% | 0.07 0.1%
2017 071 09% | 070 09% | 028 04% | 022 03% | 0.14 02% | 0.09 0.1%
2018 071 09% | 070 09% | 033 04% | 027 03% | 0.17 02% | 0.11 0.1%
2019 072 09% | 071 09% | 039 05% | 031 04% | 020 0.2% | 0.12 0.2%
2020 073 09% | 072 09% | 043 05% | 034 04% | 022 03% | 0.14 0.2%
2021 074 09% | 073 09% | 047 06% | 037 05% | 024 03% | 015 0.2%
2022 075 09% | 074 09% | 050 06% | 040 05% | 025 03% | 0.16 0.2%

Table 8-48: Cumulative Industrial Energy Savings Potential & Percentage of Forecasted Sales (GWh)

Technical Economic ‘ Ach. 100% Ach. 75% Ach. 50% Ach. 25%
2013 0.7 0.9% 0.7 0.9% 0.1 0.1% <0.1 0.1% <0.1 <0.1% <0.1 <0.1%
2014 14 1.8% 1.4 1.7% 0.2 0.2% 0.1 0.2% 0.1 0.1% 0.1 0.1%
2015 2.1 2.7% 21 2.6% 0.3 0.4% 0.3 0.3% 0.2 0.2% 0.1 0.1%
2016 28 3.6% 2.8 3.5% 0.5 0.7% 04 0.6% 03 0.4% 0.2 0.2%
2017 3.5 4.5% 3.5 4.5% 0.8 1.1% 0.7 0.8% 04 0.5% 0.3 0.3%
2018 42 54% 42 53% 1.2 1.5% 09 1.2% 0.6 0.8% 0.4 0.5%
2019 50 6.3% 49 6.2% 15 1.9% 1.2 1.6% 0.8 1.0% 0.5 0.6%
2020 57 7.1% 56 7.0% 20 2.5% 1.6 2.0% 1.0 1.3% 0.6 0.8%
2021 6.4 7.9% 6.3 7.8% 2.4 3.0% 20 2.4% 12 15% 0.8 1.0%
2022 7.2 8.8% 7.1 8.6% 29 3.6% 23  2.9% 15 1.8% 09 1.1%

Table 8-49: Annual Industrial Demand Savings Potential & Percentage of MT System Peak (kW)

i Technical l Economic u Ach. 100% l Ach. 75% l Ach. 50% i Ach. 25%
91 89

2013 0.1% 0.1% 8 <0.1% 6 <0.1% 4 <0.1% 2 <0.1%
2014 93 0.1% 91 0.1% 14 <0.1% 11 <0.1% 7 <0.1% 4 <0.1%
2015 94 0.1% 93 0.1% 21 <0.1% 17 <0.1% 11 <0.1% 7 <0.1%
2016 94 0.1% 92 0.1% 29 <0.1% 23 <0.1% 15 <0.1% 9 <0.1%
2017 93 0.1% 92 0.1% 37 <0.1% 29 <0.1% 19 <0.1% 12 <0.1%
2018 94 0.1% 93 0.1% 44 <0.1% 35 <0.1% 23 <0.1% 14 <0.1%
2019 95 0.1% 94 0.1% 51 <0.1% 41 <0.1% 26 <0.1% 16 <0.1%
2020 96 0.1% 95 0.1% 57 <0.1% 45 <0.1% 29 <0.1% 18 <0.1%
2021 97 0.1% 96 0.1% 61 <0.1% 49 <0.1% 31 <0.1% 20 <0.1%
2022 99 0.1% 97 0.1% 65 <0.1% 52 <0.1% 33 <0.1% 21 <0.1%
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Table 8-50: Cumulative Industrial Demand Savings Potential & Percentage of MT System Peak (MW)

Technical Economic ‘ ‘ Ach. 100% Ach. 75% Ach. 50% Ach. 25%
2013 0.09 0.1% 0.09 0.1% 0.01 <0.1% 0.01 <0.1% | <0.01 <0.1% | <0.01 <0.1%
2014 0.18 0.1% 0.18 0.1% 0.02 <0.1% 0.02 <0.1% 0.01 <0.1% 0.01 <0.1%
2015 0.28 0.2% 0.27 0.2% 0.04 <0.1% 0.03 <0.1% 0.02 <0.1% 0.01 <0.1%
2016 0.37 0.3% 0.37 0.3% 0.07 0.1% 0.06 <0.1% 0.04 <0.1% 0.02 <0.1%
2017 0.46 0.3% 0.46 0.3% 0.11 0.1% 0.09 0.1% 0.06 <0.1% 0.03 <0.1%
2018 0.56 0.4% 0.55 0.4% 0.15 0.1% 0.12 0.1% 0.08 0.1% 0.05 <0.1%
2019 0.65 0.5% 0.64 0.4% 0.20 0.1% 0.16 0.1% 0.10 0.1% 0.07 0.1%
2020 0.75 0.5% 0.74 0.5% 0.26 0.2% 0.21 0.1% 0.13 0.1% 0.08 0.1%
2021 0.85 0.6% 0.84 0.6% 0.32 0.2% 0.26 0.2% 0.16 0.1% 0.10 0.1%
2022 0.95 0.6% 0.93 0.6% 0.39 0.2% 0.31 0.2% 0.20 0.1% 0.12 0.1%

Table 8-51: Technical Energy Savings Potential by Industrial Segment (MWh)

5 Chem- | Electr-
Agricul ) ) 00 )
Yr. ical ical . ) p TOTAL
ture a
Mfg. Equip.

2013 20 2 1 19 45 4 464 1 2 44 79 6 688
2014 20 2 1 19 46 4 475 1 3 45 81 6 704
2015 21 2 1 19 46 4 482 1 3 46 82 7 714
2016 21 2 1 19 46 4 480 1 3 46 82 7 712
2017 20 2 1 19 46 4 476 1 3 45 81 7 706
2018 21 2 1 19 46 4 482 1 3 46 82 7 714
2019 21 2 1 20 47 4 487 1 3 46 83 7 722
2020 21 2 1 20 47 4 493 1 3 47 84 7 731
2021 21 2 1 20 48 4 499 1 3 47 85 7 739
2022 22 2 1 20 48 4 504 1 3 48 86 7 747
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Table 8-52: Economic Energy Savings Potential by Industrial Segment (MWh)

5 Chem- | Electr- . Wood
Agricul F

) . 00 . a

ical ical . . p Prod- TOTAL
) Mmfg. ) ate

Mfg. Equip. ucts

ture

2013 | 20 2 1 18 44 4 457 1 2 44 78 6 678
2014 | 20 2 1 19 45 4 468 1 3 45 80 6 693
2015 | 20 2 1 19 46 4 474 1 3 45 81 6 703
2016 | 20 2 1 19 45 4 473 1 3 45 81 6 701
2017 | 20 2 1 19 45 4 469 1 3 45 80 6 695
2018 | 20 2 1 19 46 4 474 1 3 45 81 6 703
2019 | 21 2 1 19 46 4 480 1 3 46 82 7 711
2020 | 21 2 1 20 47 4 485 1 3 46 83 7 719
2021 21 2 1 20 47 4 491 1 3 47 84 7 728
2022 | 21 2 1 20 48 4 496 1 3 47 85 7 736

. Chem- | Electr- Wood
Agricul

ical ical . p Prod-

ture
Mfg. Equip. ucts

2013 1.7 0.2 0.1 1.6 3.7 0.3 38.7 0.1 0.2 3.7 6.6 0.5 57
2014 3.0 0.3 0.2 2.8 6.8 0.6 70.5 0.2 0.4 6.7 12.0 1.0 104
2015 4.7 0.5 0.3 4.4 10.5 0.9 109.5 0.2 0.6 10.4 18.7 1.5 162
2016 6.4 0.7 0.4 6.0 14.4 13 149.8 0.3 0.8 143 25.5 2.0 222
2017 8.1 0.9 0.6 7.6 18.1 1.6 187.8 0.4 1.0 17.9 32.0 2.6 278
2018 9.7 11 0.7 9.1 21.7 1.9 225.9 0.5 1.2 21.5 38.5 31 335
2019 | 11.2 13 0.8 10.5 25.0 2.2 259.9 0.6 14 24.7 44.3 3.6 385
2020 | 12.4 14 0.9 11.7 27.8 24 289.1 0.6 1.6 27.5 49.2 3.9 429
2021 | 135 1.5 0.9 12.7 30.2 2.6 313.8 0.7 1.7 29.9 53.4 4.3 465
2022 | 143 1.6 1.0 135 32.2 2.8 334.4 0.7 1.8 31.8 56.9 4.6 496
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Table 8-54: Ach. 75% Energy Savings Potential by Industrial Segment (MWh)

Chem- | Electr- Wood
Agricul . . Fo
Yr. ical ical . . p Prod-
ture .
Mfg. Equip. i ucts
2013 1.3 0.1 0.1 1.3 3.0 0.3 31.0 0.1 0.2 3.0 5.3 0.4 46
2014 2.4 0.3 0.2 2.3 5.4 0.5 56.4 0.1 0.3 5.4 9.6 0.8 84

2015 3.8 0.4 0.3 3.5 8.4 0.7 87.6 0.2 0.5 8.3 14.9 1.2 130
2016 5.1 0.6 0.4 4.8 11.5 1.0 119.9 0.3 0.6 11.4 20.4 1.6 178
2017 | 6.4 0.7 0.4 6.1 14.5 13 150.3 0.3 0.8 14.3 25.6 2.1 223
2018 7.8 0.9 0.5 7.3 17.4 1.5 180.8 0.4 1.0 17.2 30.8 2.5 268
2019 8.9 1.0 0.6 8.4 20.0 1.7 207.9 0.5 1.1 19.8 354 2.8 308
2020 9.9 11 0.7 9.3 22.2 1.9 2313 0.5 1.2 22.0 394 3.2 343
2021 | 10.8 1.2 0.7 10.1 24.1 21 251.0 0.5 13 23.9 42.7 34 372
2022 | 115 13 0.8 10.8 25.7 2.2 267.5 0.6 1.4 25.5 45.6 3.7 397

Table 8-55: Ach. 50% Energy Savings Potential by Industrial Segment (MWh)

Chem- Electr- Wood
Agricul . . 00
ical ical . Prod-
ture .
Mfg. Equip. ucts
2013 0.9 0.1 0.1 0.8 1.9 0.2 19.8 <0.1 0.1 1.9 3.4 0.3 29
2014 1.5 0.2 0.1 1.5 3.5 0.3 36.0 0.1 0.2 3.4 6.1 0.5 53
2015 2.4 0.3 0.2 2.3 5.4 0.5 56.0 0.1 0.3 53 9.5 0.8 83

2016 33 0.4 0.2 31 7.4 0.6 76.6 0.2 0.4 7.3 13.0 1.0 114
2017 | 4.1 0.5 0.3 3.9 9.2 0.8 96.1 0.2 0.5 9.1 16.4 1.3 142
2018 5.0 0.6 0.3 4.7 111 1.0 115.6 0.3 0.6 11.0 19.7 1.6 171
2019 5.7 0.6 0.4 5.4 12.8 1.1 132.9 0.3 0.7 12.7 22.6 1.8 197
2020 6.3 0.7 0.4 6.0 14.2 1.2 147.8 0.3 0.8 141 25.2 2.0 219
2021 6.9 0.8 0.5 6.5 15.4 13 160.5 0.4 0.9 15.3 27.3 2.2 238
2022 7.3 0.8 0.5 6.9 16.4 1.4 171.0 0.4 0.9 16.3 29.1 2.3 254

Table 8-56: Ach. 25% Energy Savings Potential by Industrial Segment (MWh)

Electr- T Wood
Agricul ) i
ical . . p Prod-
ture . .

Equip. ucts
2013 0.5 0.1 <0.1 0.5 1.2 0.1 12.4 <0.1 0.1 1.2 2.1 0.2 18
2014 1.0 0.1 0.1 0.9 2.2 0.2 22.5 <0.1 0.1 2.1 3.8 0.3 33
2015 15 0.2 0.1 1.4 3.4 0.3 35.0 0.1 0.2 33 6.0 0.5 52
2016 2.1 0.2 0.1 1.9 4.6 0.4 47.9 0.1 0.3 4.6 8.2 0.7 71
2017 2.6 0.3 0.2 2.4 5.8 0.5 60.0 0.1 0.3 5.7 10.2 0.8 89

2018 31 0.3 0.2 2.9 6.9 0.6 72.2 0.2 0.4 6.9 12.3 1.0 107
2019 3.6 0.4 0.2 3.4 8.0 0.7 83.1 0.2 0.4 7.9 14.1 1.1 123
2020 4.0 0.4 0.3 3.7 8.9 0.8 92.4 0.2 0.5 8.8 15.7 1.3 137
2021 4.3 0.5 0.3 4.0 9.6 0.8 100.3 0.2 0.5 9.6 17.1 1.4 149
2022 4.6 0.5 0.3 4.3 10.3 0.9 106.9 0.2 0.6 10.2 18.2 1.5 158
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ENERGY EFFICIENCY ATTITUDES SURVEYS

C1 RESIDENTIAL CUSTOMER SURVEY

MONTANA DAKOTA SURVEY: % MONTANA-DAKOTA

A G of WL Femouross (e, e

ENERGY EFFICIENCY ATTITUDES e Conmnty oS
RESIDENTIAL CUSTOMERS

This survey is designed to gain a better understanding of the opportunities and barriers towards energy
efficiency adoption in the Montana service territory of MDU. Thank you for participating in this survey.
We appreciate your feedback as we seek to better understand your opinions about energy efficiency.
Your responses will be anonymous.

Perceptions about Energy Efficiency

What do you consider the overall “best reason™ to increasing energy efficiency?
[Please check only one)

Reduce carbon footprint

Save energy; overall good for the environment
Reduce demand on fossil fuels

Decrease energy dependency on others
Reduce your utility bill, operating costs

Other |please specify )

Mo reason at all

ooOoooono

2 Pleasze rate the following by considering how they would impact your decision to

participate in an energy efficiency program offered by Montana Dakota Utilities?
Use a scale where 1 is Mot at All Important and 5 is Extremely Imporfant, use O for Mo Opinion.

0 1 2 3 4 5
Environmental impact OooOoOooOooa
Effect on the valve of your home i O o o o I o
Effect on your monthly bill OoOoOoooaQ
Out of pocket cost for new energy-efficient appliances or equipment I o o g
Payback period from new energy-efficient appliances or equipment OooO0O0onoOoa
Willingness to risk a change comfort level I O O
Accepting of impact on lifestyle or convenience OooOoOoOooOoa
Ease of understanding the energy efficiency program ooooOooad
Other, please specify OooOoOoooa

3 Using the checklist on the next page, please indicate energy efficiency measures or
upgrades that you have [A] performed in the previeus five (5) years, [B] performed in the previous
twelve (12) months, or [C] may consider performing in the upcoming twelve (12) months.



Appendices

Turn off lights when not in use

Install occupancy sensors

Rsph:l:a incandescant [umps with compact fluorescent !CF'I.] ]nmps

Perform other lighfing measurs [spscify]:

Adjust thermostat ssfting at night

Adjust thermostat setting whils ot work

Install programmable thermostat

Reduce fhermostat sefting in the winter

Increass thermostat sstting in the summer

Increass level of insulation

Reduce air infiliration or leaks |by caulking, adding storm windows, stc |

Retrofit A/C system with high sfficiency opfion

Reirofit heating system with high efficiency option

Replace other heating and cooling equipment [specify]:

Install hot water pipe insulation

Install low-flow fixtures (faucsts, toilets, showerheads|

Taks shorter showsrs

Reirofit water heating system with high efficiency option

Adjust water heating thermostat ssitting

Parform other water heating energy efficiancy measure [specify]:

Unplug adapters and charging devices when not in use

Unplug electronic devices with "instant on” faature

Purchase Energy Star computers

Purchase high-sfficiency refrigerator

Purchass high-sfficiency freszer

Purchase high—sﬂic'lanr ™

Purchass hl’gh—sﬂic'lanr wuahm,l’dryar

Purchass other high-efficisncy appliance or device [spacify]:

Perform other plug load snergy sfficiency measure [specify]:

Install solar photoveoltaic system

Install solar thermal system

Install solar thermal system

Install other renewabls technology [specify]:

Other [specify]:

Other [spacifyl:

Other [specify]:

(o} Ne\’anf Electric Energy Efficiency Potential Study — December 7, 2012

C-2



Appendices

4 How likely would you be to take to the following actions if discounts or rebates were

offered h}' Montana Dakota Utilities? Flease circle Mo Incantiva if you would consider paying the full
cost of the measurs, circle Full Added Cost if you would consider the measure with MDU covering the full cost, and
circle 25%, 50%, or 70% if cne of those rebats levels would motivate you to consider the measure.

Have an on-site home energy audit ($600)

R:acyl:la an old npplin nce ﬂl 00)

Upgrade central air cenditicning
[$-GOO added cost for high aH'it:innq.r unit]

Install energy efficiant lighting |e.g. CFLs - $2 added cost per lamp]
Upgrade spacs heating
[e.g. gos furnace - $300 added cost for high off. unit]

Purchass energy sfficisnt appliancas
[e.g. clothes dr}rar - §50 added cost)

Purchass energy sfficisnt elsctronics
[e.g. TV - $100 addad cost]

Install waatherization components

(e.g. add attic insulation - §2,000)

5 What are your top 3 reasons for not adopting energy efficiency measures?

Please check three options

a. Upfront cost is toc high

b. Too much time needed fo understand value of investment
c. Takes oo long to recover the cost

d. Technical information is oo complicated

e. Do not have time to schedule someone to do the work

f. Do not belisve the results

g- Energy efficiency equipment not readily available

h. Waiting until current equipment braaks

i. Mo barriers exist

|- Othar, pleass spscify

Oooooooooono-—
OoooooOoooOogt
OoooooooOone

6 Please indicate your level of agreement with the following statements,
where 1 iz Completely Dizagree and 3 is Completely Agres, and O indicates Mo Opinion.

Higl'l a‘mcianqr measures are ganarul}r too expensive

| need more information about high efficiency measuras

| am not respensible for purchasing energy efficiency items

| do nat know anough about my current energy usage

Energy prices are not high encugh to motivate me fo take action

Energy sfficiency tokes too much time to understand in order to make good decisions

Ooooooge
ogooood-
OooOooogte
000000
o o
OO000O08w

7 Are you aware of the energy efficiency programs for businesses offered by Montana
Dakota Utilities?

O Yas
O Me

Thank you for your feedback!
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C.2 COMMERCIAL AND INDUSTRIAL CUSTOMER SURVEY

MONTANA-DAKOTA SURVEY: "% MONTANA-DAKOTA

A Comon o MY Bpmoorens Groug, fex.

ENERGY EFFICIENCY ATTITUDES i conmniy o S
COMMERCIAL AND INDUSTRIAL CUSTOMERS

This survey is designed fo gain a better understanding of the opportunities and barriers fowards energy
efficiency adoption in the Montana service ferritory of MDU. Thank you for participating in this survey.
We appreciate your feedback as we seek to better understand your opinions about energy efficiency.
Your responses will be anonymous.

Perceptions about Energy Efficiency

What do you consider the overall “best reason™ to increase energy efficiency?
[Please check only one)

Reduce carbon footprint

Save energy; overall good for the envircnment
Reduce demand on fossil fuels

Dacraass energy dependsncy on others
Reduce your ufility bill, operating costs

Other (please spacify J

Mo reascn at all

oOoooooo

2 Please rate the following by considering how they would impact your decision to
participate in an energy efficiency program offered by Montana-Dakota Utilities?
Use a scals where 1 iz Mot at All Impertant and 5 is Extremsly Impertant, use 0 for Mo Opinion.

Environmental impact

Effact on the value of your business

Effect an your monthly bill

Out of pocket cost for new ensrgy-efficient appliances or equipment
Payback paried from new energy-efficient appliances or squipment
Willingness to risk a change in comfort leval

Impact on lifestyle or convenisnce

Eass of understanding the snargy sfficiency program

Other, please spacify

OoOooooooges
OoOooooooog-
OOoOooOooOoogr
OO0O0O0O0OO00O0O«w
OOO0o0ono O«
00000000 O

3 Using the checklist on the next page, please indicate energy efficiency measures or
upgrades that you have [A] psiformed in the previous five (5) years, [B] performed in the previous
twelve (12) months, or [C] may consider performing in the upcoming twelve (12) months.
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Appendices

Turn off lights when not in use

Install cccupancy sensors

Replace linear flucrescent lighting

Replace highintensity dischargs lighfing

Replace screw-in lamps

Replace other lighting [zpecify]:

Adjust thermostot ssiting when business is clossd

Install programmable thermostat

Reduce thermostat seffing in the winter

Increass thermosiat seiting in the summer

Incraass lsvsl of insulation

Reduce air infilirafion or leaks (by caulking, adding storm windows, sfc.)

Retrofit central &/C system with high sfficiency oplion

Retrofit central heating system with high efficisncy option

Reirofit packaged heating and/or cooling systems [rooftop units, etc.)

Replace other heating and cooling squipment [specify]:

Install hot water pips inzulation

Install lowflow fixtures [faucets, toilets, showerheads)

Retrofit water heafing system with high sfficiency option

Adjust water heafing thermostat sefting

Parform othar water hauling enargy Bﬁicianqr measure Ispacl{'y]

Replace foilsd motor with high sfficiancy motor

Replace opsrating motor with high efficiency motar

Add variable frequency drives (VFD or ¥SD) to HVAC fan motor

Add variable frequency drives [VFD or Y5D) to HVAC pump motor

Add variable frequency drives (VFD or ¥5D) to processrelated motor

Perform other motar energy efficiency measure [specify]:

Unpleg adapters and charging devicss when not in uss

Unpleg electronic devices with "instant on” feature

Implamam PC power managsment

Implement sarver virtvalization

Purchase Enargy Star computers

Purchase high-sfficiency appliances (refrigerators, dizh washers)

Purchase Ensrgy Star office squipment [copisrs, fax machinss)

Perform other plug load energy sfficiency measure [specify]:

=]
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Appendices

Renewable Enargy
Install solar photoveltaic system

Install solar thermal zystem

Install wind turbine

Install other renewabls technology [specify]:
Other

Other [specify]:

Other [specify]:

Other [specify]:

4 How likely would you be to take to the following actions if discounts or rebates were

offered br Montana-Dakota Utilities? Pleass check Mo Incentive if you would consider paying the full
cost of the measurs, check Full Added Cost if you would consider the measure with MDU covering the full cost, and
check 25%, 50%, or 75% if one of those rebate levels would motivate you to consider the mecsure.

Have an on-site snergy audit [$1500)
Upgrade lighting (e.g- T12 to T8 upgrads - $15 per fixtura)

Upgmdn cooli ng system [e.g. pnckngad ronﬂap unit- $100 added
cost par ton)

Purchase |'|'|g|'| aﬂic'lanqr mator [e.g. 10 HP - $800 added cost]

Install variable frequency drive on pump or fan motor
|e.g. 10 HP - $5,000)

Install weatherization components
|s.3- add aitic insulation - $2,000|

5 What are your top 3 reasons for not adopting energy efficiency measures?

Please rank your top 3 recsons by checking one box in each column.

a. Upfront cost is too high

b. Toc much tims needsd to undsrstand value of investment
c. Takes too bng fo recover the cost

d. Technical information is too complicated

8. Do not have tims to scheduls someons to do the work

f. Do not belisve the results

g. Energy amciuncy equipment not rla-udi|y' available

h. Waifing unfil current equipment breaks

i. Mo barriers exist

|- Cther, pleass specify

ooooooooono-
oooooooooge
doOooooooofOee
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6 Please indicate your level of agreement with the following statements,
where 1 is Complefely Disogree and 5 is Completely Agree, and 0 indicates Mo Opinion.

High efficiency measures are generally too expensive

| nead mors information about high sfficiency measures

| am not respansible for purchasing enargy efficiency items

| do not know enough cbout my current energy vicge

Ensrgy prices are not high snough to motivate me to toks action

Energy sfficiency fakes foo much time to understand in order to maoks good decisions

oooodge
OooOoood-
OOOOoaOomre
OO000O00 e
OOoOoo0on -
000000«

7 Are you aware of the current energy efficiency programs for businesses offered by
Montana-Dakota Utilities?

O Yas
O Mo

Thank you for your feedback!
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C3 SURVEY RESULTS

Key Findings of Residential Survey

The following are the key takeaways from the results of the Residential Energy Efficiency Attitudes
Survey:

e Reduction of customers’ energy bill is a strong market driver.

e Residential customers are generally open to energy efficiency, but cost is a barrier. Lifestyle and
comfort are not key concerns.

e While customers are actively pursuing energy efficiency, the majority of actions are related to
behavior change like turning off lights and adjusting thermostat settings.

e Residential customers have an interest in a wide variety of measures that includes
weatherization, occupancy sensors, and upgrading or replacing appliances and HVAC
equipment.

e Only the least expensive measures are likely to be considered with an incentive level of 25% of
the incremental cost. In many cases, customers would be more likely to take action at the 50%
or greater incentive level.

e Residential customers have two major reasons for not taking action to adopt energy efficiency:
waiting until current equipment fails and that the upfront cost of the measures is too high.

e Alarge percentage of residential customers are looking for more information on energy
efficiency measures, and many feel they know very little about their current energy usage.

e Only about 1 in 6 residential customers are currently aware of MDU'’s energy efficiency
programs.

Key Findings of Commercial/Industrial Survey
The following are the key takeaways from the results of the Commercial and Industrial Energy
Efficiency Attitudes Survey:

e Reduction of customers’ energy bill/operating cost is the primary market driver for energy
efficiency.

e Commercial and Industrial customers are generally open to energy efficiency, but cost is a
barrier. Convenience and comfort are not primary concerns.

e While customers are actively pursuing energy efficiency, the majority of actions are related to
behavior change like turning off lights and adjusting thermostat settings. There are some
businesses that purchase Energy Star-rated computers and office equipment.

e Commercial and Industrial customers have an interest in a wide variety of measures that
includes weatherization, occupancy sensors, and upgrading or replacing appliances and HVAC
equipment.

e Commercial and Industrial customers require a minimum incentive level of 50% of incremental
cost in most cases.

e Customers have two major reasons for not taking action to adopt energy efficiency: waiting until
current equipment fails and that the upfront cost of the measures is too high.
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e Alarge percentage of commercial customers are looking for more information on energy
efficiency measures.

e lessthan 1in 10 commercial and industrial customers are currently aware of MDU’s energy
efficiency programs.

Detailed Results of Residential Survey

The figures below detail the results of the residential survey. Refer to the surveysin C.1 and C.2 for
the full questions and response options.

Question 1 asked “What do you consider the overall “best reason” to increase energy efficiency?”

25
20
15
10
5 l
1- Reduce 2 - Save 3-Reduce 4-Decrease 5 -Reduce 6 - Other 0- No reason
carbon energy; demand on energy your utility (please atall
footprint  overall good fossil fuels dependency bill, operating  specify)
for the on others costs

environment

Figure 8-1: Responses to Question 1

(o} Ne\’am' Electric Energy Efficiency Potential Study — December 7, 2012 C-9



Appendices

Question 2 asked respondents to “rate the following by considering how they would impact your
decision to participate in an energy efficiency program offered by Montana-Dakota Utilities? (Use a
scale where 1 is Not at All Important and 5 is Extremely Important, use O for No Opinion.)”

Other, please specify
Ease of understanding the energy efficiency...
Impact on lifestyle or convenience

Willingness to risk a change in comfort level

Payback period from new energy-efficient...

Out of pocket cost for new energy-efficiency...

Effect on your monthly bill
Effect on the value of your home

Environmental impact

0 5 10 15 20 25 30 35

Figure 8-2: Responses of Importance Level “4” or “5” to Question 2
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Appendices

Question 3 asked respondents to fill out a checklist of measures that they have completed either in
the previous 5 years, the previous 12 months, or plan to complete in the upcoming 12 months.

Install other renewable technology [specify]

Install wind turbine
Install solar thermal system
Install solar photovoltaic system

Purchase other plug load energy efficiency...

Purchase other high-efficiency appliance or...
Purchase high-efficiency washer/dryer
Purchase high-efficiency TV
Purchase high-efficiency freezer
Purchase high-efficiency refrigerator

Purchase Energy Star computers
Unplug electronic devices with "instant on"...
Unplug adapters and charging devices when...
Perform other water heating energy efficiency...
Adjust water heating thermostat setting
Retrofit water heating system with high...
Take shorter showers
Install low-flow fixtures (faucets, toilets,...
Install hot water pipe insulation
Replace other heating and cooling equipment...
Retrofit heating system with high efficiency...
Retrofit A/C system with high efficiency option

Reduce air infiltration or leaks (by caulking,...
Increase level of insulation

Increase thermostat setting in the summer

Reduce thermostat setting in the winter

Install programmable thermostat

Adjust thermostat setting while at work

Adjust thermostat setting at night

Perform other lighting measure [specify]
Replace incandescent lamps with compact...

Install occupancy sensors

Turn off lights when not in use

10 15 20 25 30

o
(6]

Figure 8-3: Number of Respondents Having Completed a Measure in the Previous 5 Years
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Install other renewable technology [specify]
Install wind turbine

Install solar thermal system

Install solar photovoltaic system

Purchas