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1. Executive Summary

The Rhode Island Comprehensive Energy Conservation, Efficiency and Affordability Act of 2006
placed a requirement on the distribution utility to procure all energy efficiency that is less costly
than supply. To help determine the quantity of such efficiency resources and the cost savings
to be enjoyed by Rhode Island ratepayers, the General Assembly charged the Energy Efficiency
and Resources Management Council (EERMC) with producing an Opportunity Report to identify
the resource. This study was commissioned by the EERMC to meet this goal and accordingly
estimates the size of the potential for energy and peak-demand savings from energy-efficiency
measures in Rhode Island over the mid-term (3 years) and the long-term (10 years) that are
cheaper than supply. This study demonstrates that significant additional and long-lasting cost-
effective efficiency resources exist within the state, which can be procured by the distribution
utility to save Rhode Island ratepayers money. This study also identifies a limited number of
demand response type resources and measures including direct load control, displays, and
storage cooling.

1.1 Study Scope — Energy Efficiency

This study assesses the magnitude and cost of the energy-efficiency resource potential for
saving electricity in Rhode Island. It calculates technical, economic, and achievable efficiency
potential savings for 3 years and 10 years, and is restricted to measures and practices that are
presently commercially available. These energy savings through efficiency are quite large and
low-cost and are measured in megawatt hours (MWh) and gigawatt hours (GWh).*

1.2 Key Findings

This study estimates the potential for cost-effective energy (MWh or GWh) and peak-demand
savings (MW) from cost-effective energy-efficiency measures, over the mid-term and the long-
term.

' A megawatt hour is equal to 1,000 kilowatt hours (or kWh). A gigawatt hour is equal to 1,000,000
kilowatt kwh.
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1.2.1 Electricity Peak-Demand Savings

If all the technically feasible energy-conservation measures analyzed in this study were
implemented regardless of economics, the overall technical peak-demand savings could
amount to some 614 mw. If, however, only the measures that are economic (i.e., cost-effective
when compared to supply-side alternatives) were implemented, potential peak-demand savings
would be roughly 457 MW, 25 percent lower than the technically feasible amount. The
residential sector contributes the most to both technical and economic savings potential,
followed by the commercial sector (See Figure 1-1 below). To capture all of the economic
potential would require that all economically feasible measures which are lower cost than supply
be installed. This would mean for example that in the case of the deployment of compact
fluorescent light bulbs — an efficiency resource demonstrated to be cheaper than supply — that
all incandescent light bulbs in Rhode Island be replaced by a compact fluorescent bulb.

While this represents the economic efficiency potential, for a variety of reasons this entire low-
cost efficiency resource cannot be procured by the distribution utility. For that reason in order to
provide reasonable estimates of potential savings from least cost energy efficiency procurement
we develop estimates of achievable potential which are based on conventional assumptions of
measure adoption and are based on assumptions about possible program offerings. This
generally assumes traditional program approaches and consequently is a provisional first step
but not definitive of what is actually achievable under Rl law. This is because under Least Cost
Procurement, it is possible to leverage higher savings through bolstered marketing, financing,
and community-based delivery strategies.

Technical Potential Findings:

We estimated technical and economic potential for energy efficiency using KEMA’s Demand
Side Assyst model. In our this approach, we first estimate technical potential for energy
savings by integrating key measure and market segment parameters using the following
equation:

. Total
TeChr!lC&' sq. ft. or Base Case Not
P%tf‘?i'g:‘rl]tc’f q?.# c;f o Equipment Applicability Complete Feasibility Savings
= EUI or UEC x x x
Factor Factor Factor Factor
Measure Dwellings

We then assess economic potential by first developing a supply-curve analysis. This analysis
eliminates double counting of measure savings. On a market segment and end-use/technology
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basis, measures are stacked in order of cost effectiveness, and the energy consumption of the
system being affected by the efficiency measures goes down as each measure is applied. As a
result, the savings attributable to each subsequent measure decrease if the measures are
interactive. After eliminating double counting of savings, the benefits and costs associated with
a given measure and market segment are compared using the Total Resource Cost (TRC) Test.
The TRC Test is the ratio between the benefits of an efficiency measure and the cost of the
efficiency measure including benefits and costs that accrue to ratepayers, the utility, and
society. If the TRC is greater than 1.0, then the benefits (savings) of the efficiency resource are
greater than the costs and the resource is cheaper than supply and should be procured
pursuant to the Comprehensive Act of 2006 and the PUC’s Standards for Energy Efficiency and
System Reliability Procurement approved at the June 12, 2008 Open Meeting. The following
figures illustrate the magnitude of the cumulative amount of efficiency resources that are
cheaper than supply in Rhode Island (TRC >1.0) — depicted as the economic potential.

Figure 1-1 presents a summary of the technical potential and economic potential (efficiency
resources that are cheaper than supply) in GWh for Rhode Island.

Figure 1-1
GWh Savings Potential
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The Phase | study identifies more than 2,100 GWh of technical potential and more than 1,800
GWh of energy efficiency resources that are cheaper than supply in Rhode Island. This
compares to an estimated total sales volume of roughly 8,000 GWh in Rhode Island in 2008.
Figure 1-2 presents the GWh technical potential efficiency savings as a percent of total energy
use for that sector.

Figure 1-2

Technical Potential Energy Savings as % of Total Sector Use
(GWh)
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Figure 1-3 presents a summary of the technical potential and economic potential (efficiency
resources that are cheaper than supply) in MW, or energy capacity, for Rhode Island.
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Figure 1-3
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Achievable Potential

Achievable Potential is defined as the amount of potential that can be estimated from
procurement and programmatic activity in the market. Namely it is an estimate of savings that
will occur though efficiency procurement and program activity. Achievable potential can be
calculated in several ways - some researchers calculate it as a fixed percentage of technical or
economic potential; while others take a more nuanced more modeling approach, which is what
was done here. Achievable potential is sometimes presented in MWh and MW per year over
time. We calculated two scenarios of achievable potential — the Base Case — which is based on
a funding level for energy efficiency that is comparable to 2008 and an Aggressive Case that is
based on higher funding to go after cost-effective energy efficiency. The energy savings over
time for these two cases are presented in Figure 1-4. The aggressive scenario is somewhat
less cost effective than the base case as free ridership grows significantly over time. These are
both presented here showing net savings, savings from free riders and savings from naturally
occurring. Net savings plus savings from free riders is typically referred to as gross savings. It
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is important to note that the Aggressive Case still generally assumes traditional program
approaches and consequently is a provisional first step and not definitive of what is actually
achievable under RI law as under Least Cost Procurement, higher savings are possible through
enhanced marketing, financing, and community-based delivery strategies

Figure 1-4
Cumulative Energy Savings

Cumulative Energy Savings - Base Case

1,000,000

900,000
800,000 -

700,000
600,000 -
500,000
400,000 -
300,000 -

O Naturally Occurring Savings

M| Savings from Free Riders

MWh

@ Program Savings

200,000
100,000

0+ T T T T T T T T !
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

Cumulative Energy Savings - Aggressive Case

1,400,000

1,200,000

1,000,000

800,000 - O Naturally Occurring Savings

MWh

| Savings from Free Riders

600,000 - @ Program Savings

400,000 -

200,000 -

0 T T T T T T T T T
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

RI Opportunity Study 1-6 July 14, 2008



The overall cost effectiveness of the achievable potential is shown in Figure 1-5. This is
compares the total benefits of the efficiency resource (primarily avoided supply costs, etc.) with
the total cost (utility program cost + customer participant cost). It illustrates that the economic
benefits of the efficiency measures far exceed their total costs, generating a net benefit to
Rhode Island ratepayers.

Figure 1-5
Overall Cost Effectiveness
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The Achievable Base Case is presented in a Table Format for years 2009, 2010, 2011 and
2018 in Table 1-1 below. As part of this chart we also present budgets for programs that we did
not model within Demand Side Assyst, hamely direct load control and an initial scope of an
appliance recycling program.
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Table 1-1
Summary of Base Case

Total Base Case

Year - Program Costs-Real 2009 2010 2011 2018
Administration $2,802,900 $2,745,254 $2,727,928 $2,329,631
Marketing $224,130 $226,549 $228,995 $246,869
Incentives $14,511,803 $14,883,210 $14,816,530 $10,113,325
Total $17,538,833 $17,855,014 $17,773,453 $12,689,825
Net Energy Savings - GWh 64 129 192 478
Net Peak Electricity Demand Savings - kW 12,584 25,335 37,756 101,474
Annual Participant Costs (Real) $23,964,484 $23,931,306 $23,318,488 $13,765,174
Annual PV Participant Costs $23,964,484 $23,689,528 $22,849,696 $12,562,957
Naturally Occurring and Free Rider Energy Savings Total (Annual) 46 45 44 29
Accumulated Naturally Occurring and FR Energy Savings Total (Annual) 46 91 135 381
Naturally Occurring Peak and FR Demand Savings Total (Annual) 5916 5812 5683 4048
Accumulated Naturally Occurring adn FR Peak Demand Savings Total (Annual) 5916 11728 17411 51061
PV Avoided Costs $128,028,039 $125,430,954 $115,221,818 $39,173,449
PV Program Costs $17,538,833 $17,674,625 $17,416,138 $11,581,527
Annual TRC 3.08 3.03 2.86 1.62
Program Lifetime cents/kwh for that year 0.022 0.022 0.023 0.044

Additional Programs- Budget

Appliance Recycling 1053000 1053000 1053000 1053000
Direct Load Control $650,000 $1,040,000 $1,210,564 $871,643
Total National Grid Budget $19,241,833 $19,948,014 $20,037,017 $14,614,468

Our model has two embedded assumptions. First, once a measure is replaced, it is assumed to
be efficient for the rest of the period. Second, in this phase we are not adding any new potential
technologies that may become available during the course of this assessment. In both the Base
Case and the Aggressive Case as we have modeled them, after 2015 most of the efficient

retrofit measures have already been installed either through the program or by non-participants.

The Aggressive Achievable Case is presented for years 2009, 2010, 2011 and 2018 is
presented in Table 1-2. Note that in 2011 with an efficiency program size of $40 million (nearly
a 250% increase from today’s level of $16 million) the TRC is still 2.62. That is, at that level of
increased efficiency procurement, the economic benefits still greater out weigh the costs — by a
factor of 2.6 to 1.
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Table 1-2
Summary of the Aggressive Case

Total Aggressive Case

Year 2009 2010 2011 2018
Administration $2,802,900 $2,903,567 $3,043,299 $3,383,523
Marketing $224,130 $350,716 $536,788 $1,553,784
Incentives $36,484,938 $35,791,471 $37,013,212 $30,152,741
Total $39,511,968 $39,045,754 $40,593,299 $35,090,048
Net Energy Savings - GWh 96 197 296 764
Net Peak Electricity Demand Savings - kW 24,136 49,089 74,088 216,392
Annual Participant Costs (Real) $3,081,765 $3,017,751 $2,840,478 $1,162,571
Annual PV Participant Costs $3,081,765 $2,987,263 $2,783,373 $1,061,035
Naturally Occurring Energy Savings Total (Annual) 3 3 3 3
Accumulated Naturally Occurring Energy Savings Total (Annual) 46 91 135 381
Naturally Occurring Peak Demand Savings Total (Annual) 5,916 5,812 5,683 4,048
Accumulated Naturally Occurring Peak Demand Savings Total (Annual) 5,916 11,728 17,411 51,061
PV Avoided Costs $204,221,811 $208,762,089 $203,937,187 $104,547,662
PV Program Costs $39,094,273 $41,201,037 $42,159,336 $32,963,094
Annual TRC 2.74 2.70 2.62 1.88
Program costs/ lifetime kwh for program year | $0.03| $0.03| $0.03 $0.08

Additional Programs presented in Base Case not presented here

1.3 New Program and Measure Areas:

As part of this study we also identified new opportunities for energy efficiency for Rhode Island.
This was based on 4 tasks:

1) A review of Rhode Island’s programs compared to best practice programs

2) Areview of Rhode Island’s programs compared to other state portfolios

3) Interviews with Rhode Island market actors; and

4) A review of Rhode Island measures compared to KEMA’s master list

Our review of other portfolios as indicated in the Section 5 indicated the following potential new
program areas for Rhode Island — they are characterized as short and long term opportunities;

. Adding an appliance recycling program (residential) — Short Term
« Adding a retro commissioning program (commercial/ industrial) — Short Term
« Directties to LEED — Long Term
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« Adding a data center program — Long Term

« Adding a direct load control program — Short Term

. Performance based lighting program — Long Term

We also identified new potential measures that may be applicable in 2-5 years. This list was
developed from a review of emerging technologies from ACEEE, LBL and other utilities. We list
them here for consideration and plan to model them in Phase II.

e ED’s

e Cool roofs

e Commissioning

e Smart AC

o EnergyStar or Better PC

e EnergyStar or Better TV

o EnergyStar or Better Set-Top
e Heat pump dryer

e Solar hot water heating

Potential new Commercial / Industrial Measures

e LED's ( residential and C/I)
e Cool roofs
¢ Commissioning
o Energy recovery ventilation
e Smart AC
e LED Downlights
e Induction Lighting
o CDMi replacement for incandescent or halogen reflector lamps
e Data center package
At a conceptual level, there are three sources, or reservoirs, of efficiency resources that are

cheaper than supply that can be procured by the utility in accordance with the 2006
Comprehensive Energy Act and the PUC’s Standards for Energy Efficiency and System
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