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1. INTRODUCTION

Missouri River Energy Services (MRES) needs to understand the potential of demand-side
management (DSM) in its service territory. The planning process that is informed by this DSM
Potential Study is an integrated resource plan (IRP) that is due in 2009 (filed with the state of
Minnesota). The ultimate objective is for MRES to help member municipalities that operate
their own electric systems to work together to meet their growing need for energy and energy-
related services in a cost-effective, environmentally conscious manner.

DSM refers to actions that influence the quantity of and/or the patterns of use of energy
consumed by end users. These include installation of energy efficiency (EE) measures, which
reduce overall energy usage within an end use, and participation in demand response
programs, which aim to reduce load during peak demand periods. MRES has a history of
supporting their member utilities and customer owners in implementing and evaluating DSM,
energy conservation, and load management programs—all facets of a planning process
toward meeting future needs.

The timing of this DSM Potential Study is important because MRES is currently in the
beginning stages of implementing several of the conservation programs included in its 2005
DSM potential study—which were found to be cost-effective in the current IRP." In addition,
MRES is assisting its Minnesota members in applying measure- and technology-specific
information from the Minnesota Deemed Savings Database into their next Conservation
Improvement Program (CIP) filings. This database is a central resource for the current DSM
Potential Study.

1.1 MRES OVERALL REQUIREMENTS AND OBJECTIVES

Following from the RFP bid specifications,® MRES requires a DSM Potential Study to (1)
serve as an input to its capacity expansion modeling; (2) provide guidance in future
EE/conservation program design; and, (3) assist in the development of future MRES IRP’s.
The study should cover the period 2009-2030, and must assess three types of potential and
answer their respective questions, to include:

1. Technical potential (What measures are technically feasible?)

2. Economic potential (What measures are cost-effective?)

3. Market potential (What level of uptake of measures can be expecled based on a
reasonable level of intervention in the market to overcome adoption barriers?)

The market potential presented in this report is considered “maximum achievable” based on
some basic assumptions regarding typical levels of program intervention and considering the
level of market barriers that must be overcome.

" The most recent DSM potential study was prepared for MRES by Summit Blue Consulting in April
2006 and informed MRES’ previous 2006-2020 resource plan.

2 Request for Proposal—DSM Potential Study, May 13, 2008 (Bid No: JPS08-01).
1-1

DSM Potential Study 2010-2030, Final Report. 12/15/08

Page H-6 PA Consulting Study on DSM Potential



1. Introdugction m

The current research was developed with appropriate attention to maintaining consistency
with Minnesota CIP filings being submitted by MRES and its members, though this did not
guide our modeling directly.

1.1 OVERVIEW OF APPROACH

A summary of the approach and resources used to estimate the DSM potential for member
utilities served by MRES follows in this section. Additional detail appears in Section 2
(“Approach and Methodology”) and in Appendix C.

Data Provided by MRES. MRES provided datasets that give historic and forecasted demand
and energy consumption for each member community. These are important inputs for the
DSM Potential Study because they represent the baseline values affected by DSM programs.
MRES also made available additional data that were needed for the study including, for
instance, current MRES and member energy rates—which drive benefit-cost calculations—
and an estimate of required energy savings for the Minnesota CIP program. We received all
data required for our research.

Technology and Data Review. The first step in estimating potential savings is a technology
and data review. The technologies included in this analysis are those included in the 2005
potential study, augmented and updated with technologies included in the Minnesota (MN)
Deemed Savings database. The Minnesota Deemed Savings database is the primary source
for many of the key measure inputs (annual kWh and kW savings, incremental costs and
measure life). Nearly all relevant technologies identified in these two sources are retained in
the current analysis, following an initial technology screen. In addition, discussions with
MRES have identified some technologies that further augmented these two primary sources.

Other Potential Study Inputs. In addition to the technology-specific metrics, the study also
requires inputs that are:

» Market-specific (e.g., penetration and saturation assumptions)
» Program-specific (e.g., projections of measure adoption and free-ridership levels)

¢ Utility-specific (e.g. avoided costs, retail rates)

All of these inputs inform the market-potential analysis, but some are not included in the
technical and/or economic potential analyses (see Table 2-4, which also specifies key
source(s) used for each input).

DSMore® is used to calculate the market potential and to evaluate the cost-effectiveness of
the selected measures and provide detailed outputs on the expected energy and financial
impacts from adoption of the measures. Utility inputs specific to MRES are compiled into the
DSMore maodel; moreover, MRES has been using this model for program planning purposes.
We provide inputs and results in a DSMore format, which will facilitate incorporation of the
current market-potential results in future DSM planning.

% Demand-side management option/risk evaluator, developed by Integral Analytics, LLC.
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1. Introdugction m

1.2 SUMMARY OF RESULTS

Using the steps summarized above, and elaborated in Section 2, we have calculated
technical, economic, and market potential for end-use consumers in the MRES member
communities. High-level results are provided below, with additional breakouts shown in
Section 4 (i.e., potential analysis results by sector, end-use, primary building activity, and
program year). These values are degraded net savings. This reflects free-ridership and
spillover effects and the degradation over time of savings from installed measures. These
adjustments to gross savings are discussed below in Section 2.3.3.

Table 1-1 (next page) shows the results of our calculations for technical, economic, and
market potential for consumption savings by state and customer sector. We estimate that
almost 25 percent of total consumption could be saved by complete conversion of all
consumption to the most energy efficient technologies available. In general, more savings
derive from commercial than from residential measures, but residential savings are a larger
fraction of that sector's total consumption. Our analysis indicates a saving potential of 6.5
percent of consumption by 2030.

Table 1-2 (second following page) summarizes technical, economic, and market potential for
demand savings by state and customer sector. We estimate that about 350 MW of demand
(43.6 percent of total) could be saved by complete conversion of all consumption to the most
energy efficient technologies available. If we impose an economic test that the net present
value of savings from the technologies must be less than the cost of retail electricity, about
177 MW (22.0 percent of total) of demand could be saved. Qur analysis indicates a saving
potential of about 133 MW of demand (12.7 percent of total) by 2030. This includes a
potential of 14.4 MW savings from an interruptible load program carried out by MRES
municipalities. We discuss this additional potential in Section 2.4.

1-3
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1. Introduction

PA

Figure 1-1 shows MRES market potential by year. By the year 2030, we estimate a
cumulative savings of 426 GWh (degraded net) out of a total consumption of 6,528 GWh.

Figure 1-1. Combined Commercial and Residential Market Potential, by Program Year
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We note that the market potential savings in Tables 1-1 and 1-2 and in Figure 1-1 are net of
free riders and include a degradation factor for the loss of savings accruing to installed
measures over time. These are the appropriate numbers to use for load planning purposes.
For program design purposes, however, where annual targets must be set, gross savings are
a more appropriate standard of performance. Figure 1-2 shows incremental gross savings by

year.

Figure 1-2. Market Potential Incremental Gross Savings, by Program Year
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1. Introdugction m

Our model shows a maximum gross incremental savings of 0.64 percent of total consumption
in year 12 of the study. From year nine onward, incremental savings remain above 0.5
percent. This is well below the goal of a 1.5 percent per year reduction in consumption
established in Minnesota's Next Generation Energy Actof 2007. We note that our research
findings do not rule out the possibility of meeting this goal. They are based on a set of energy
savings measures that are currently available, have clearly measurable savings associated
with them, and are appropriate to the market of MRES customers. Other measures either
represent new technologies or rely heavily on behavioral changes, for which savings
estimates are much less certain. We discuss measures that have been excluded from the
analysis in Section 3.2.

1.3 OVERVIEW OF REPORT

The remainder of this report consists of the following:

¢ Section 2, “Approach and Methodology” describes the technologies included and
method for selection, an overview of the types of potential addressed, and
description of the analysis inputs.

o Section 3, “Results” contains detailed analysis and potential study results with
various views disaggregated by state, sector, primary building activity, and end-use.

A series of technical appendices is also included. These document key elements of the
analyses, descriptions of the measures and technologies, and inputs and results for each
sector.
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