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Section 1 Executive Summary

1.1 OVERVIEW

In December, 2007 Idaho Power Company (IPC) retained Nexant, Inc. (Nexant) to conduct a

demand side management (DSM) potential study and create a dynamic model of the DSM

resource available in the | PC serviextemtot erri to
the residential, commercial, industrial, and irrigation sectors. This study uses the current program

offerings as a framework on which to model the DSM potential available through 2028.

This study provides an evaluation of the DSM resource available to eachof IPC6s pr i mar y

sectors with a focus on both demand response (DR) and energy efficiency (EE) programs. DR

programs target reduction of peak summer loads through customer curtailment of energy

intensive processes during peak hours. This report identifiest he DR potenti al acro
sectors based on the continuation of existing programs and the introduction of new programs. EE

DSM programs encourage customers to install energy efficient equipment thereby saving

electricity and reducing system demand. Nexant used its DSM experience and close working-

relationship with electric companies in the Northwest to create a comprehensive, end-use

f or e c as tchievable savings. 6 s

As part of its evaluation of the achievable DSM potential, Nexant reviewed IPC6s cur r ent DS
programs and built a framework on which to build realistic recommendations for future program

adaptation. Nexant used its experience with similar utility DSM programs, knowledge of the EE

market, and familiarity with appropriate code requirements to establish firm proposals for

program development and maturation.

1.2 IPC BASELINE

Incorporated in 1989, IPC has grown to provide electric service for a significant number of

customers throughout Idaho and Oregon. In 2007 IPC provided electric service to a total of

481,651 customers in southern Idaho and eastern Oregon. IPC sold a total of 14,151 GWh of

electricity and averaged a firm load of 1,800 MW in 2007. Figure 1.1 and Figure 1.2 show the
breakdown of I PCb6s 2007 sales and | oad respec
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Figure 1.1 2007 IPC Electricity Sales by Sector

Figure 1.2 2007 IPC Average Load by Sector

IPC has been investing in DSM programs since 2001 and has been steadily increasing its
spending on the DSM portion of its available resource. IPC currently offers a suite of DR and EE
programs across all the primary sectors. IPC& DR and EE programs have grown to account for

0.4% of total sales and 3.16% of load in 2007. Table1-1s hows an overvi ew
program offerings and savings in 2007.
Table 1-1 2007 DSM Program Summary
Program Type ‘ Savings
Sector =
Energy Efficiency ‘ Demand Response ‘ MWh MW
Residential \% V 12,441 11.4
Commercial \Y 8,001 1.2
Industrial \Y 29,789 3.6
Irrigation \Y V 12,304 40.8
Total: 62,535 57

1.3 CALCULATION METHODOLOGY

The DSM resource for EE programs can be characterized by the technical potential, economic
potential, and achievable potential. The technical potential describes the savings available if all
baseline equipment stock was replaced with every applicable measure. The economic potential is
a calculation of savings when all measures that are cost-effective are installed. Market
penetration rates are then developed from market research and evaluation data gathered through
the implementation of representative DSM programs, primarily in the Northwest. Applying these
market penetration rates to the economic potential yields the calculation of achievable potential
which represents the savings that IPC can expect to achieve from EE programs.

Nexant conducted the evaluation of EE programs using a bottom-up modeling approach
following a general three (3) step process. The following core steps employed to develop a
model of IPC and its potential DSM resource are described below.

¢ Nexant

Idaho Power Company - Demand Side Management Potential Study
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Section 1 Executive Summary

A Step I Characterize IPC consumption. Nexant first created a baseline energy consumption
model of each primary sector. Nexant used resources available through IPC, past projects,
and other DSM studies to define the sector energy consumption by sub-sectors and end-uses.

A Step 2: Defineapplicable measures The breakdown of energy consumption by end-use
allowed Nexant to identify suitable measures for each sector. For each measure the savings,
cost, and lifetime were assembled and used to evaluate the measure for cost-effectiveness.
Measures that did not pass this screening were excluded from the calculation of the economic
and achievable potential.

A Step 3:Calculate Achievable Potential. Selected measures were applied to the IPC baseline
and the achievable potential was calculated through the application of market penetration
rates. Nexant drew from its large breadth of experience in the field of DSM forecasting and
program implementation to develop accurate and consistent market penetration rate curves.

The evaluation of DR potential is calculated following similar steps, with a few notable
variations. First, | PC6s peak | oad is charact
Next, rather than evaluate the saving potential for measures, technical load impact rates for the

DR program are estimated. Technical load impact is the percent reduction in load resulting from

the program. Finally, to calculate achievable potential, program participation rates and event

participation rates are applied to determine actual load reduction during a summer peak period.

The results of the achievable potential calculation were evaluated for accuracy against the
hi storical results of INRGQGnt@rso grbasmrivmgli @emen to
programs.

1.4  RESULTS
1.41  Savings Potential

Nexant calculated | PCébs DSM p o topportunitygfdr t hr ough
program growth. Total achievable savings for the 2009 program year are expected to be 100.5

GWh of electricity and 186.8 MW of load"?. For a ten (10) year forecast period, achievable

electricity savings are expected to grow 71.4% to reach 172.3 GWh and demand savings will

increase by 7.4% to account for 200.6 MW.? Figure 1.3 and Figure 1.4 show the electricity and

demand savings respectively, forecast through 2028. Complete forecasts through 2028 for each

sector can be found in Appendix B.

All savings in this document are reported at generation level, accounting for 10.9% line losses.

The industrial achievable potential savings were calculating using four (4) different incentive scenarios. The
savings reported here and in Figure 1.3 through Figure 1.6 are representative of a moderate incentive scenario
paying 50% of customer costs.

The lower growth potential for peak demand savings reflects the relative maturity of demand response programs
to date. Demand response impacts can continue to grow, but are already closer to achievable market potential.

© Nexantr Idaho Power Company - Demand Side Management Potential Study 1-3
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Figure 1.3 Achievable Electricity Savings Forecast 2009-2028
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Figure 1.4 Achievable Peak Demand Savings Forecast 2009-2028

In the near term, the industrial sector provides a majority of the electricity savings, accounting
for 51% of the total achievable potential. The breakdown of electricity savings by sector in 2009

© Nexantr Idaho Power Company - Demand Side Management Potential Study 1-4
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can be seen in Figure 1.5. Demand response programs are estimated to achieve a total load
reduction of 169 MW in 2009 which accounts for 90.5% of the total achievable load reduction.
Figure 1.6 shows the breakdown of peak demand savings in 2009 by sector and program type.

Irrigation
12%

Residential
13%

Industrial
51%

O Irrigation

B Residential
0O Commercial
O Industrial

Commercial
24%

Figure 1.5 2009 Achievable Potential Electricity Savings by Sector
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0

4%

Industrial DR
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Industrial EE
3%

Commercial DR

Irrigation DR
18%

27%

Residential DR
32%

Figure 1.6 2009 Achievable Potential Peak Demand Savings by Sector and Program
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Figure 1.7 shows the aggregateds u ppl y curve for I12BThalgu®ISM r esou
based on the achievable electricity savings for the residential, commercial, and industrial sectors.
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Figure 1.7 IPC DSM Supply Curve

1.4.2 DSM Program Recommendations

Nexant recommends the introduction of a number of new programs and measurestol PC6s sui t e
of programs.

Energy Efficiency Recommendations

In the residential sector Nexant sees potential benefits from the addition of a building shell and
weatherization program. Nexant anticipates that this program will provide residential customers
with an energy audit to identify and fix issues with home weatherization. It is estimated that this
program could achieve 7.8 GWh of savings by 2019 and account for 27% of IPC6 s t ot al
residential savings.

Nexant also recommends that the current Appliance Program be expanded to include high
efficiency water heaters, EnergyStar refrigerators, and a refrigerator recycling program. These
measures will combine to achieve a total of 1.6 GWh of savings by 2019. Finally, the EnergyStar
Lighting program should be ramped down as federal code has mandated a phase out of
incandescent bulbs.

In the commercial sector, Nexant recommends that a number of measures currently offered
through the Easy Upgrades and Building Efficiency programs be removed or adjusted. IPC
should re-evaluate the cost-effectiveness of the following measures:

A Flat Panel LCD Display (Easy Upgrades i Plug Load)

© Nexantr Idaho Power Company - Demand Side Management Potential Study 1-6
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Plug Load Occupancy Sensors (Easy Upgrades i Plug Load)
High-efficiency Coin-op Washers (Easy Upgrades i Plug Load)
Multiplex Refrigeration Systems (Easy Upgrades 1 Grocery)
Window Film (Easy Upgrades 7 Building Shell)

A Efficiency Complex Cooling Systems (Building Efficiency i HVAC)

CB B D D

It is also recommended that IPC expand the Easy Upgrades program to include a number of new
measures. Nexant believes expanding the current motor measures category to include high
efficiency motors rated from 250 hp to 500 hp will yield additional energy savings. Escalator
motors controllers would also be a cost effective addition. Additionally, it is recommended that
LED case lighting be added to the list grocery measures. The lighting program can be expanded
to include 8-lamp, T5HO fixtures, and open loop ground source heat pumps can be added to the
HVAC program. Finally, Nexant proposes that IPC introduce a new category of measures
focused on agricultural equipment. The combined savings from these measures is expected to
reach 3.8 GWh by 2019, accounting for 6.9% of the total commercial energy savings.

Technology is continuously evolving and new energy efficient technologies will emerge in the
next years. Some promising technologies have been introduced in the market within the last few
years but a lack of implementation information is not conducive to reliable energy savings
forecasting. Emerging technologies should, however, be closely watched. They include new
solid state lighting technologies, occupancy sensors for HVAC applications, ductless heat
pumps, and home energy monitors, among others.

Demand Response Recommendations

Nexant believes that there is a considerable amount of untapped demand response potential in the
commercial and industrial sectors. Introducing a curtailable rate program in the commercial and
industrial sectors could result in a significant reduction in peak demand. Nexant anticipates a
peak demand reduction potential of an additional 34 MW from the commercial sector and 25
MW from the industrial sector.

1.4.3 DSM Dynamic Model

As part of this DSM potential evaluation, Nexant constructed a dynamic DSM simulation tool
for each sector to allow IPC to make its own savings forecasts based on variable inputs. The
simulation tool is framed as a Microsoft Excel spreadsheet which Nexant believes provides IPC
with the most transparent platform.

The model has the ability to calculate the technical, economic, and achievable electricity and
demand savings by sub-sector and end-use. The tool also calculates the economics associated
with each scenario. The simulation tool provides a simple interface which allows the user to
modify key DSM variables such as:

A Total sales and load forecasts
A Wholesale electricity price forecasts
A Line losses

© Nexantr Idaho Power Company - Demand Side Management Potential Study 1-7
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A Discount rates

Additionally, the transparent nature of the spreadsheet model allows IPC staff to see and
manipulate all the variables and inputs that they might like to analyze into scenario DSM
forecasting.

© Nexantr Idaho Power Company - Demand Side Management Potential Study 1-8



Section 2 Calculation Methodology

21 OVERVIEW OF CALCULATION METHODOLOGY

The general process used by Nexant in the DSM potential study is shown in Figure 2.1 and
described in detail below.

Process Data Source

Step 1: Define Baseline

l

Analyze sub-sector usage

l

IPC data, national and
regional reports

Identify end-uses and National and regional
analyze consumption reports, end-use surveys
Step 2: Define Measures

Current IPC programs, other

eI SR regional DSM programs,
measures
i market research

Measure databases such as the
RTF and DEER®. Calculations

where appropriate.
Technical
Potential
Economic
Potential

Achievable
Potential

The Regional Technical Forum and the Database for Energy Efficient Resources

Figure 2.1 DSM Potential Calculation Process

Define measure inputs
(savings, cost, lifetime)

Screen measures for cost
effectiveness

Calculate Achievable
Potential

i

Analyze achievable
market penetration rates

Step 3:

Real DSM program results,
market research

1



Section 2 Calculation Methodology

While the specific process of evaluation for each sector varied slightly, the general process for
calculating the savings potential was the same across all sectors. Nexant conducted this analysis
using three primary steps as described below.

2.1.1 Baseline Definition

Nexant first characterized the baseline chara
building stock by breaking it down in sub-sectors and end-uses. Defining a baseline allowed

Nexant to calculate the expected saturation and prevalence of energy efficient measures. Nexant

drew from a large collection of sources including data provided by IPC, regional reports, and

end-use surveys.

2.1.2 Measure Definition

The second overall step in the process was to
customers. First, a list of measures was built and grouped by end-use. Nexant pulled measures

from | PCo6s c,otmeruglity DSMoprogragg, aadmsrket research of emerging

technologies.

Once a comprehensive list of measures was assembled, a database was built defining the savings,

cost, and lifetime of each measure. Nexant used its extensive experience with implementing

DSM programs to determine much of this information. Data was also taken from large DSM

databases such as the Regional Technical Forum (RTF) and the Database for Energy Efficient

Resources (DEER). Where appropriate, measure savings were calculatedto best refl ect |
service territory.

Once measure data was assembled, the measures were screened for cost effectiveness using the
Total Resource Cost (TRC) test and the Utility Cost (UC) test. The TRC test compares energy
savings with administrative cost and incremental costs of the measure and is shown in Equation
2.1.

ook WhUtility_Avoided Cost
Program Admin Cost + Measure Cost

TRC= Equation 2.1

The UC test ensures that the utility benefits of implementing the measure outweigh the utility
costs. Equation 2.2 shows the formula for the UC test.

© Nexantr Idaho Power Company - Demand Side Management Potential Study 2-2



Section 2 Calculation Methodology

UC = pk WshUtility Avoided Cost

= - - : Equation 2.2
Program Admin Cost + Incentives Paid

To take free ridership into account, the formula is multiplied by a net-to-gross ratio that accounts
for the share of the savings due to free ridership. Net-to-gross ratio values were derived from the
values recommended by the California Public Utilities Commission.

Measures that do not pass the TRC or UC test are screened out and not included in the
calculation of economic or achievable potential.

2.1.3 Achievable Potential Calculation

The achievable potential was calculated by incorporating the cost effective measures into the

defined baseline and applying appropriate market penetration rates. The market penetration rate

is the rate of acceptance of a DSM programor measure. Ne x ant 6 s ext ensi ve expe
DSM program implementation and forecasting was used to construct market penetration rate

curves for each measure or end-use.

Nexant relied heavilyond at a obt ained from the i mplementat:i
FinAnswer, FinAnswer Express, and Self-Direct Credit programs to forecast market penetration.

These programs closely match the structure of
programs, and Nexant believes that Pacifi Corp
forecaster in determining the future of | PCO6s

2.2 UNCERTAINTY

As with any DSM analysis or forecast, the estimates presented in this study are subject to a
degree of uncertainty. While steps were taken by Nexant to minimize the uncertainty associated
with the savings estimates, measure data and savings forecasts are inherently imprecise.

As described above, a key part of developing a DSM analysis is defining the characteristics of

each measure. The diversity and variability of real-world measure applications is such that

assumptions must be made in order to best characterize each measure. When savings, costs, and
measure | ives are applied to measures, they r
territory based on available statistics and data.

Creating a forecast of any future event or trend carries with it an inherent degree of uncertainty.
Changes in market prices, customer characteristics, emerging technologies, politics, and
numerous other factors all introduce uncertainty to the forecast. While it is difficult to predict

Y I'n gener al , -to@rash ratibs temd to bedofves than ie ather parts of the countryd an effect

attributable to many years of aggressive program implementation and market conditioning, and an increased

level of consumer awareness due to high energy prices (relative to other geographic areas) and historical events

such as Californiads ener gy alizeshigherna-to-gross ra2il3, @ thayalss o t he e >
achieve higher net program savings than estimated in this analysis.
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future events, Nexant relied on its experience of both implementing and evaluating programs to
accurately forecast | PCb6bs DSM ¢ sudha mdrketa | . Many
penetration rates and administrative costsd are built on empirical data that has been used to

develop accurate trends. The use of empirical data reduces uncertainty by minimizing subjective

estimation from the forecast methodology.

The uncertainty associated with the DSM forecast increases as the forecast timeline gets longer.
This is based on the assumption that the market characteristics in the short term closely reflect
the current, observable market characteristics. With the addition of each year to the forecast
timeline, the potential for the introduction of unforeseen market variables (as well as emerging
technologies) increases, thus increasing the overall uncertainty.

The transparent nature of the DSM models allows for the development of forecast variables as
new data becomes available. As IPC continues to implement their DSM programs, further data
points can be added to the trend-lines used to forecast DSM potential, thereby increasing the
accuracy of the long-term forecast. Changes in available measures, code requirements, and other
market characteristics can also be modified in the model to accurately adapt the DSM forecasts.
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3.1 SUMMARY OF RESIDENTIAL POTENTIAL

The residential sector alone accounts for 40% of IPC electricity sales with 5,272,077 MWh billed
in 2008 out of a total volume of sales of 14,450,350 MWh. In previous years, IPC has developed
a set of seven programs aimed at capturing the large energy efficiency resource of the residential
sector. Building on its experience with assessing and managing programs for various electric
utilities in the North West, Nexant has developed a thorough assessment of the current programs
and an outline for new program developments.

Nexant believes that IPC has the potential to double its energy savings in the next five years.
Nexantd BSM model forecasts a potential increase of 14 GWh, from 13 GWh of savings in
2009 to 27 GWh of savings in 2014 and 29 GWh in 2019. Figure 3.1 shows the residential
potential savings forecast through 2028. This stream of savings would come at a cost of
approximately 1.7 cents per kwh for IPC and 6.7 cents per kWh from a Total Resource
perspective. Figure 3.2 shows the evolution of each program share relative to the total energy
savings.
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Figure 3.1 Residential Electricity Potential Savings Forecast
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Figure 3.2 Evolution of Residential Energy Savings by Program

A number of the existing residential programs have growth potential. In addition, the progressive
phase-out of incandescent bulbs will deeply modify the shares of savings between the different
programs in the next ten years as shown on the curve above. The Appliances Program was
started in 2007 and currently includes rebates for Energy Star refrigerators and Clothes Washers.
This program will account for only 3% of the energy savings in 2009. Nexant recommends
adding new measures including a Refrigerator and Freezer Recycling program, an Energy Star
Program and a Water Heater High Efficiency program. These additions will help ramp up the
Appliances program to 20% of the residential sector total energy savings in 2019.

The Energy Star Lighting program should be progressively ramped down due to the Energy
Independence and Security Act of 2007 which mandates progressive phase-out of incandescent
bulbs and phase-in of CFLs. Since this program alone has provided more than half of all energy
savings in 2007, its progressive phase-out will have to be anticipated and substitution programs
have to be launched to make up for the large and cost effectives savings provided by the Energy
Star Lighting program. It is expected that this program will account for less than 25% percent of
the total savings in 2014 and 10% only in 2019.

The Heating and Cooling Efficiency program, started by IPC in the fall of 2007 has considerable
room for growth. This program builds on the specificities of Idaho climate whose hot summers
and cold winters drive high heating and cooling loads. The dryness of the climate also makes
evaporative coolers a very effective alternative to traditional air conditioners although
evaporative coolers also have some drawbacks, described more in details in section 3.3.7. This
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program alone has an energy savings potential of 4.9GWh (16% of the total savings) in 2014 and
7.3 GWh in 2019.

Nexant also recommends that IPC implement two new programs: a Weatherization Kit program
and a Building Shell Retrofit program. These programs have shown potential when implemented
by other utilities. They include measures such as wall and attic insulation, windows replacement,
electronic thermostats installation and low-flow showerheads.

The energy and peak power savings that this set of programs will yield by 2009 are summarized
in Table 3-1.

Table 3-1 2009 Residential Achievable Savings

Achievable Savings Savings % of total load

Energy Saved (MWh) 12,921 0.24%
Average demand reduction (aMW) 1.4 0.23%
Peak Reduction (MW) 1.6 0.26%

The percentage of the load reduced by the DSM programs equals only 0.24% of the total load.
This is at the low end of the common range for DSM program results in the US. The usual range
is 0.1% to 0.8% of the load saved annually. This value can reach 1% in utilities were DSM is a
priority resource.

Nexant has developed an estimate of the cost effectiveness of the current and future programs.
The different cost tests and program levelized costs are summarized below:

Table 3-2 2009 Costs and Benefits Summary

Metric Cost

Customer Costs ($): $3,684,929
Incentives ($): $866,044
Avoided Costs year 2009 ($) $6,717825
Total Resource Levelized Cost ($/kwh)* $0.067
Total Utility Levelized Cost ($/kwh)* $0.017
Utility Cost Test B/C Ratio 4.42
Total Resource Cost B/C Ratio 1.54

Levelized costs are calculated over the life of the program.

The global set of programs passes both the Total Resource Cost and Utility Cost tests and the
levelized costs are in line with current program costs: 6.6 cents / kwWh for the Total Resource
Levelized Cost, and 3.4 cents/kWh for the Utility Levelized Cost. This last number is lower than
the marginal cost of electricity production. The proposed set of energy efficiency programs will
i s u p IPC witlo DSM resource savings at a lower price than conventional power supplies. The
levelized costs calculated here are expressed in 2009 dollars and are levelized over the lifetime
of the impacts. The total cost of the program implementation will reach $4.3 million in 2009
(Total Resource Cost).
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Nexant also developed supply curves to identify the relationship between cost and magnitude of
achievable DSM resources available through implementation of energy efficiency measures. The
supply curves below are broken down into three types of dwellings: single family, multi family
and manufactured homes:
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Figure 3.5 Energy Efficiency Supply Curve — Aggregate Achievable Potential
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Figure 3.6 Energy Efficiency Supply Curve - Single Family Household
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Figure 3.7 Energy Efficiency Supply Curve — Multi Family Household
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Figure 3.8 Energy Efficiency Supply Curve — Manufactured Home

The measures corresponding to each curve step in the above graphs are detailed in Appendix B.
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3.2 RESIDENTIAL POTENTIAL MODEL
3.21 Overview

The Residential DSM Potential Model was developed in three successive steps. First, Nexant

developed a baseline of the residential sector energy consumption using a bottom-up approach

broken down by end-uses (refrigerator, air conditioner, lighting, etc.). Once the baseline was

developed and the most energy intensive end-uses identified, Nexant built a list of potential

energy efficiency measures. Those measures then underwent a screening process based on a

Total Resource Cost Test and a Utility Cost Test. The last step incorporated the selected

measures into Nexant 6s DS M -speafidreatket perEthateonstmo d el a
each measure and forecasts energy savings for the 2009-2028 period.

3.2.2 Baseline Energy consumption

In the residential sector the development of achievable potential requires using the following
methodology to disaggregate the energy use forecast and create a bottom-up model that breaks
out energy consumption by end use:

A Use population forecast data for the residential sector for the next twenty years
A Estimate end use saturations for the following end-uses:
Electric Furnace

Electric Room Heating
Heat Pumps (Heating)
Central AC Units

Heat Pumps (AC)
Room AC Units
Evaporative Coolers
Dishwashers

Clothes Washers
Electric Water Heaters
First Refrigerators
Second Refrigerators
Freezers

Electric Clothes Dryers
Televisions

Lighting

Plug Load
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A Estimate end use Unit Energy Consumptions (UEC) for each separate end use (kWh/year for
each home).

A Use the population data, end use saturations, and end use intensities to build a bottom-up
model of IPCO eesidential sector energy usage.

A Reconcile the bottom-up model with the top-down forecast provided by the utility.

Both end-use saturations and Unit Energy Consumptions are derived from the Census Bureau
American Housing Survey of 2005 and from various DSM potential studies (Pacificorp 2006
Potential DSM Study, California Statewide Appliance Saturation Survey, Colorado 2006 DSM
Market Potential Assesment).

3.2.3 Measures Screening

Once the baseline established, a list of energy efficiency measures was created using data from
the NWPCC measure database. This database includes more than 2,000 energy efficiency
measures. Information such as measure lifetime, energy savings, administrative costs, and
incremental costs was extracted from the database. Similar measures were then bundled together
and the corresponding savings and costs were averaged across the bundle of measures. Each
bundle of measures was then screened using the TRC and UC tests as described in Section 2. Net
to Gross Ratio values used for the UC test were derived from the values recommended by the
California Public Utilities Commission and are shown in Table 3-3.

Table 3-3 DEER database Net-to-Gross ratios

Program Area/Program Net-to-Gross Ratios

Appliance early retirement and replacement 0.80
Residential Audits 0.72

Refrigerator Recycling / Freezer Recycling 0.35/0.54
Residential Contractor Program 0.89
Emerging Technologies 0.83
All other residential programs 0.80

Nexant used an average administrative cost value for most measures since administrative costs
were rarely included in the NWCC database. These figures would have to be refined using IPC
real administrative costs. All others costs and savings figures used, especially energy savings and
incremental costs are derived from the NWCC database. Drawing on both their engineering
expertise and on the typical values commonly used in DSM Potential studies, Nexant believes
those figures are reasonable.

The following measures failed the screening:

EnergyStar dishwashers

Ceiling fans

1kW individual PV systems

EnergyStar homes with heat pumps

Heat Pump upgrade from air source to geothermal

> > > > >
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A Air Conditioner upgrade to higher SEER standard

Al t hough they failed Nexantds cdPSenergyest, t he
efficiency measure portfolio. Nexant believes that this is because of a probable difference in

administrative costs or in energy savings estimates between the NWPCC database used by
NexantandIPCOs dat abase.

Because they failed the cost tests, the measures listed above were not included in the achievable
potential calculation.

|l daho Power 6s composite cost of capdwasal was
used in the measure screening process mentioned above. To account for possible discount rate

changes in the future and to understand how sensitive measure cost-effectiveness is to discount

rate changes, Nexant conducted a discount rate sensitivity analysis. Nexant screened the

measures again for a higher (10%) and a lower (6%) discount rate value.

When the discount rate is increased to 10%, the following measures become non cost-effective:
Single Family Measures:

A Gravity Film Heat Exchanger

A Windows replacement i Low income

A Energy Star Home

A Duct Sealing with Heat Pump i Low Income

Manufactured Homes Measures:
A Insulation

When the discount rate is dropped to 6%, no new measures become cost-effective.

It should also be noted that the measures which become non-cost effective following a discount
rate increase to 10% still have TRC values very close to 1. For more details see the sensitivity
analysis tables in Appendix A.

3.24 Achievable Potential

The achievable potential is calculated based on the measures passing the cost test screening. A
market penetration is affected to each measure to account for the fact that only a given
percentage of the customers who renew their equipment a given year (or buy a new house with
new equipment installed) will adopt a more energy efficient equipment. Market penetrations are
the main drivers in the calculation of the achievable potential savings and have been researched
and adjusted thoroughly by Nexant. For IPC6 existing programs, market penetrations have been
fine-tuned with market penetration data from previous years. For all other measures, the market
penetrations are average market penetration values drawn from a large panel of DSM Potential
studies conducted for various utilities throughout the US (e.qg., Pacificorp, PG&E, NYSERDA,
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Bonneville Power Administration, Northwestern Energy,andGe or gi a Power ) and fr
staff experience managing various residential programs.

The main assumptions being used for the achievable potential calculations are described
hereafter.

Insulation measures savings and costs are expressed per square foot of insulation. Nexant used
an average value of 2,200 square foot for individual houses, 800 square foot for multi family
houses and 1,200 square foot for manufactured homes. Those values are derived from the Census
Bureau American Housing Survey of 2005 and fromIPC6 s st af f i nput s. Nexan!i
total windows surface of 25% of the dwelling surface to be a reasonable estimate of the actual
area of windows in each home. This value was used for windows replacement measures. For
infiltration measures, Nexant staff estimates that existing houses infiltration can be improved by
an average of 0.1 air changes per hour. For all measures restricted to low income customers,
Nexant researched low income thresholds for different utilities in the US. PG&E threshold was
used in the study. Using data from the Census Bureau, Nexant derived the following share of
each household category that can be classified as low income: 24% of single family households,
27% of multi family households and 40% of manufactured home households. For measures
including both new construction and retrofit, Nexant chose to use average values between new
construction and retrofit for savings and cost figures. The DSM potential model breaks down
measures into new construction and retrofit to account for savings and costs figures that can vary
widely between retrofit and new construction.

The next step consisted of calculating achievable potential savings for each program. A detailed
description of achievable potential savings along with program recommendations is given below.

3.3  RESIDENTIAL PROGRAM RECOMMENDATIONS
3.3.1 Appliance Program

Still in its infancy in 2007, the Appliance Program holds a large volume of potential energy
savings. It currently includes rebates for Energy Star qualified clothes washers, refrigerators and
ceiling fans only. While the market for those appliances will ramp up quickly in the coming
years and generate 4 GWh of savings in 2014 and 4.6 GWh in 2019, Nexant recommends adding
three other measures that will yield close to 1 GWh of additional savings in 2014 and 1.4 GWh
in 2019. The first measure is a refrigerator and freezer recycling program which has been
successfully implemented by various utilities across the United States. The measure consists in
collecting old refrigerators and freezers that would otherwise stay connected to the grid when
homeowners buy a new refrigerator or a new freezer. Considering 700 kWh of savings for a
recycled refrigerator and 500 kWh for a recycled freezer, this measure would create 508 MWh of
energy savings in 2014 and up to 700 MWh in 2019. The measure usually includes the payment
of a small rebate. IPC cost structure currently leaves room for a $30 to $50 rebate. NYSERDAG s
Keep Cool Program implemented in the state of New York has a program cost structure as
follows: 65% incentives, 20% marketing, 15% implementation. Program evaluation studies have
shown that marketing efforts were significantly more effective when a marketing bill stuffer was
added to the mail bill or when advertising campaigns were set up with large scale newspapers. It
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has also been shown in a 2005 statewide California study that shortening pick-up delays from 7
to 3 days boosts participation rates by 30%. The incentive payment is also a decisive motivating
factor. If successful, the recycling program could be extended to recycling of Room Air
Conditioners, a measure that has been successfully implemented in several parts of the United
States.

The two additional measures Nexant recommends for addition to the Appliances program are a
Water Heater High Efficiency measure and an Energy Star Freezer measure. The energy savings
of the combined measures could reach an estimated 449 MWh by 2019. Energy Star Freezers
have the potential to reach a market penetration of 40%. High efficiency water heaters are
believed to have less potential in terms of market share but more potential in terms of energy
savings since their Unit Energy Consumption (UEC) is five times higher than the UEC of a
freezer.

3.3.2 Energy Star Lighting

The Energy Star Lighting program accounted for more than half of IPC energy savings in 2007.
This program has provided a significant stream of savings at a relatively low cost of 1.6 cents per
kWh. The savings from this program will likely start drying up in 2012 for a new federal
standard has been enacted in December 2007 through the Energy Independence and Security Act
of 2007 that mandates progressive phase-out of incandescent bulbs and phase-in of CFLs. Even
if Nexant does not see any new energy efficient lighting technology in the next couple of years
with the potential to provide the same amount of savings the CFLs have provided in the past, it is
possible that the LED technology will become viable and provide a modest amount of energy
savings each year. Nexant recommends that IPC monitors technological progress in lighting
technologies in the coming years.

3.3.3 Weatherization for Qualified Customers

The Weatherization Assistance for Qualified Customers (WAQC) program has been operating
since 1989 and has provided cost-effective weatherization measures for low-income households.
The enrollment has been fairly constant from 2001 to 2004 with around 200-300 customers.
2005 and 2006 have seen an increase to about 570 and 540 customers. 2007 has seen a decrease
to 397 customers. WAQC has been a reliable program for years. Nexant believes there is a
marginal untapped potential for this program as shown by the customer enrollment increase in
2005 and 2007. Nexant sees a potential 20% increase from current enroliment levels in the long
term. Nexant f or esaangswidl indredseafrom 1t6IGWh ip2000 tg 2.3a m o6
GWh in 2014 and 2.6 GWh in 2019 due to both participation increase and population growth.
Nexant did not include the Low Income Insulation measure in its achievable potential calculation
because it did not pass the TRC.

3.3.4 Energy House Calls

Since its inception in 2002, the Energy House Calls program has achieved a very high market
penetration rate relative to the market size: 700 homes participated in 2007. With a measure
lifetime of 20 years, a total stock of approximately 46,000 manufactured homes, and taking into
account that only a fraction of the manufactured homes are heated with electrical systems,
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Nexant evaluates the maximum turnover stock for the duct sealing measure in year 2009 to be
approximately 720 units. The penetration rate achieved in 2007 is not likely to be sustainable in
the long run and Nexant believes the program will see a decrease in participation in the coming
years. Nexant forecasts an annual stream of energy savings comprised between 400MWh and
600 MWh in the coming years if IPC decides to continue the program.

3.3.5 Energy Star Homes

The EnergyStar Homes program has seen a decrease from 439 new Energy Star Homes built in
2006 to 303 in 2007. This trend is mostly due to the real estate downturn in 2007 following the
summer mortgage crisis. Construction figures in IPC service territory were reaching about
12,000 new homes per year before the crisis. They dropped to about 4,000 in 2007. This drop is
most likely temporary and construction should reach its pre-crisis level again in the coming
years. In those conditions, the construction of Energy Star Homes could reach a market
penetration as high as 25% in the long run. Market studies over the last decade have shown that
after 10 years of program implementation, market penetrations could be as high as 42% (2005
data for Nevada). In 2005, Texas had a 30% market penetration while California and Arizona
were reaching 20%. The Colorado High Performance Homes 100 has a target of 60%. If IPC
achieves 25% market penetration, it is expected that energy savings could reach 1.1 GWh in
2019 and represent 4% of the total savings in IPC6 s s temritory thateyear.

The $400 incentive currently provided by IPC is a reasonable incentive level. Based on past
experiences, the EPA discourages payment of higher incentives. Even at higher levels, the
incentive remains negligible compared to the price of a new house. Investing in marketing
towards home builders is usually more efficient. Past best practices have included:

A Technical assistance to home-builders to better understand Energy Star requirements
A Homebuilders value marketing efforts more than cash incentives

A A common popular addition is a Lighting and Appliance Bonus (Texas implements an
additional $700 bonus for homeowners who install a package of ten Energy Star fixtures and
three Energy Star appliances)

3.3.6 Rebate Advantage

Since its first implementation in 2003, Rebate Advantage has seen its participation grow to about
120 customers in 2007. The number of Energy Star Manufactured Homes manufacturers is much
lower than the number of Energy Star Home builders. For this reason, market trends in
neighboring states have shown that marketing efforts directed towards builders and customers
have more impact than on the Energy Star Homes market. Market shares for SGC and Energy
Star Manufactured Homes typically reached 50% of the market in the past decade. A 50%
market penetration would translate into 200 customers per year on IPC service territory. The
energy savings yielded by the Rebate Advantage program are expected to reach close to 871
MWh in 2019.
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3.3.7 Heating and Cooling Efficiency

Nexant believes that the Heating and Cooling Efficiency program is one of the most promising
programs in IPCO portfolio. It could provide 18% of all energy savings in 2014 and 25% in
2019. Nexant believes that three of the current measures will provide most of this program
savings:

A Air Conditioner to Heat Pump upgrade: 2.1 GWh savings in 2014, 2.7 GWh in 2019,

A Air Conditioner to Evaporative Cooler upgrade: 1.1 GWh savings in 2014, 1.4 GWh in 2019.
The potential on this market is driven by Idaho dry climate and high evaporation rates that
make evaporative coolers technology a very cost-effective alternative to air conditioners. It
should however be noted that evaporative coolers will face higher market barriers than
conventional AC units. They are traditionally less popular among vendors, who are important
allies in delivering effective programs.. Evaporative coolers can tend to create humidity
build-up inside the home if adequate ventilation is not used or produce odors if pad
maintenance has not been performed regularly. Consumer and vendor education regarding
appropriate ventilation and equipment maintenance practices will be key to program success.

A Heat Pump to higher efficiency Heat Pump upgrade: 1.6 GWh savings in 2014 and 3.3 GWh
in 2019. The room for growth on this particular measure is mostly due to the 27% market
penetration for Energy Star heat pumps and to the fact that heat pumps are one of the main
end-uses in the residential sector

3.3.8 Weatherization Kit and Building Shell Retrofit

Nexant sees a considerable untapped potential in the area of building shell retrofit and
weatherization. The total potential could reach 7.8 GWh of savings in 2019, accounting for 27%
of IPC savings that year. The program, which would build on the experience gathered with the
2008 Attic Insulation pilot program, wouldbe IPC6 s bi ggest program once t
Lighting has been phased out. This is due to the fact that the program targets savings on the most
energy intensive end-uses in homes: heating and cooling. Nexant believes that the Building Shell
Retrofit and the Weatherization Kit programs proposed in the DSM Model could be blended into
a single program that would bundle all retrofit and weatherization measures. It could take the
shape of individual energy audits performed by contractors hired by IPC as has been done in the
case of the Energy House Calls program. Each audit would provide a detailed examination of the
insulation characteristics, of the heating and cooling system characteristics and of the electric bill
patterns over the last years. The contractor would then make recommendations that would
include:

A Attic, walls and floor insulation

Window replacement

Duct sealing, infiltration measures and electronic thermostat installation
Water heater pipe insulation and gravity film exchanger installation
Low flow showerheads and faucet aerators installation

> > > >
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Best practices in other parts of the US (TCHC Scattered Housing Energy Retrofit Program,
Home Base Retrofit Program i Vermont Gas Systems, Inc) have included hiring mulitple
contractors of different sizes and with complementary skills to maximize program flexibility.
Energy efficiency education directed at homeowners is also an important part of building retrofit
projects: a thermostat will not achieve any savings if the homeowner does not use it the right
way. Nexant wishes to emphasize that insulation, window replacement and other weatherization
measures have obvious interactive effects on each others. For that reason, energy savings
estimates will have to be refined when energy savings data starts being gathered with the first
projects implementations.
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41 SUMMARY OF COMMERCIAL POTENTIAL

IPCOs commercial sector consumes 28% of the tot
the total demand. The commercial sector covers a large spectrum of customers and is

characterized by a high degree of variation in electricity consumption. IPC has created a set of

prescriptive DSM programs aimed at capturing the valuable DSM resource in the commercial

sector. Nexant conducted an evaluation of the current program offerings and provides

recommendations for program adjustments. The DSM potential of the commercial sector is

calculated based on the current programs with the recommended changes in place.

IPC introduced the Easy Upgrades for Simple Retrofits (Easy Upgrades) program in 2007. This
program offers prescriptive incentives for a suite of measures to be installed in existing facilities.
The program is one of the most comprehensive in the North West with incentives for lighting,
HVAC, building shell, motor, plug-load, and refrigeration measures.

The Building Efficiency program was introduced in 2005 and offers prescriptive incentives for
measures installed during new construction projects. The Building Efficiency program allows
customers to receive incentives for lighting, HVAC, building shell, and building control
measures.

Nexant calculated total achievable potential energy savings to be 24 GWh in 2009 with demand

savingsof 74MW. |t i s estimated that | PCOSTGAMmmer ci
with a 16.9 MW reduction by 2019. Figure 4.1 and Figure 4.2 show the achievable electricity

and demand savings respectively, in relation to the technical and economic potential savings

through 2028.
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Figure 4.2 Commercial Demand Savings Forecast
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It is estimated that 15.9% of the total energy savings in 2009 will be from the Building
Efficiency program, with the remainder attributable to Easy Upgrades. It is expected the savings
from the Easy Upgrades program will increase significantly in the coming years as the program
ramps up.

In addition to typical program growth, increases in Easy Upgrades savings may come from the
expansion of the program. Nexant recommends the inclusion of a new measure category to the
existing Easy Upgrades program which would offer customers incentives for agriculture
measures. It is also recommended that the motor category be expanded and LED case lighting be
added to the refrigeration measure category, as well as increasing the measures in the HVAC and
Lighting programs. These additional measures account for 8.5% of the total achievable potential
savings in 2009. Figure 4.3 shows the breakdown of the achievable potential electricity savings.

60

50

40 — 1
i O New Measures
30 A — — —1 —1 —1 —1 — |®Building Efficiency
H O Current

10 - — MM

GWh

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

Figure 4.3 Commercial Achievable Electricity Savings Forecast by Program

The measures evaluated for the commercial sector were aggregated into measure categories
according to the grouping used by IPC. The majority of the savings in the Easy Upgrades
program come from the lighting measures. Figure 4.4 and Figure 4.5 show the breakdown of
electricity savings by measure category with the potential measure additions included for the
Easy Upgrades program in 2009 and 2019 respectively. Equivalent repartitions for the Building
Efficiency program are shown in Figure 4.6 and Figure 4.7. The electricity savings potential
broken down by sub-sector in 2009 and 2019 is shown in Figure 4.8 and Figure 4.9 respectively.
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Figure 4.8 2009 Commercial Achievable Electricity Savings by Sub-Sector
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Figure 4.9 2019 Commercial Achievable Electricity Savings by Sub-Sector

The peak demand savings available to IPC in the commercial sector are broken down similarly to
the electricity savings. Supply curves for Easy Upgrades non-lighting measures, lighting

measures, and Building Efficiency measures are shown in Figure 4.10, Figure 4.11, and Figure
4.12.
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Building Efficiency
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Figure 4.12 2028 Building Efficiency Supply Curve

A comprehensive savings summary for the commercial sector in 2009 is shown in Table 4-1.
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Table 4-1 2009 Commercial Sector Savings Summary

% of Total Peak MW

0,
Sales Savings % of Total Load

Program Savings Potential GWh Savings

Easy Upgrades
Technical 399.3 9.8% 1355 29.1%
Economic 386.8 9.5% 130.6 28.0%
Achievable
Lighting 14.6 0.4% 3.50 0.8%
Grocery 0.4 0.0% 0.05 0.0%
Plug Load 1.0 0.0% 0.11 0.0%
Motors 1.6 0.0% 0.28 0.1%
Building Shell 0.7 0.0% 0.69 0.1%
HVAC 1.2 0.0% 1.05 0.2%
Agriculture 0.8 0.0% 0.16 0.0%
Total Achievable: 20.4 0.5% 5.84 1.3%
Building Efficiency
Technical 25.7 0.6% 10.6 2.3%
Economic 25.7 0.6% 10.6 2.3%
Achievable
Lighting 1.4 0.0% 0.27 0.1%
Building Shell 0.8 0.0% 0.55 0.1%
HVAC 0.9 0.0% 0.77 0.2%
Control 0.7 0.0% 0.00 0.0%
Total Achievable: 3.9 0.1% 1.59 0.3%
Total
Technical 578.1 14.2% 171.1 36.7%
Economic 494.6 12.1% 156.9 33.7%
Achievable 24.2 0.6% 7.4 1.6%

Based on the expected energy savings potential, Nexant calculated the economics associated
with continued implementation of the Easy Upgrades and Building Efficiency programs which is
shown in Table 4-2.

Table 4-2 2009 Commercial DSM Program Economics

Building

Metric Easy Upgrades Efficiency Total
Customer Costs ($) $4,236,566 $1,756,586 $5,993,152
Incentives ($) $1,536,195 $1,042,902 $2,579,096
Admin Costs ($) $184,105 $56,020 $240,125
Avoided Costs ($) $14,380,906 $3,121,109 $17,502,015
Utility Costs ($) $1,720,299 $1,098,922 $2,819,222
Total Resource Costs ($) $4,420,671 $1,812,606 $6,233,277
Levelized Utility Cost ($/kwh)* $0.012 $0.041 $0.016
Levelized Resource Cost ($/kWh)" $0.033 $0.068 $0.037
TRC Benefit/Cost Ratio 3.253 1.722 2.808

! Levelized costs are calculated over the life of the program.
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4.2 COMMERCIAL POTENTIAL MODEL
4.21 Overview

The commercial potential model was developed following the same general steps as the

residential model. First the baseline energy consumption of the IPC commercial sector was

classified by sector. Next a database of energy efficient measures was created which drew from

the measures currently offered by IPC as well as those offered by other utility companies and

emerging technologies. Like the residential sector, these measures were screened using the Total

Resource Cost Test and the Utility Cost Test. Nexant then built a model which applies the

selected measurestoIPC6s basel ine data and calcul ates the

4.2.2 Baseline Energy Consumption

The commercial sectorb6s energy conseaorspti on wa
typical of DSM forecast studies. These sub-sectors are readily defined and recognized as
predominant building types for DSM forecasting. The sectors include:

A Office A Education

A Food Service A Health

A Retail A Lodging

A Food Store A Miscellaneous
A Warehouse

Nexant calcul ated each sectords share of the
data for the North West mountain region. In addition to characterizing the energy consumption

by sub-sector, EIA data was also used to develop assumptions about the building stock of IPCO s
customers. This data is used in turn to establish estimates of the equipment stock for each

measure evaluated.

4.2.3 Measure Evaluation

Nexant created a database of measures to be evaluated for the commercial potential model. The
database drew measures from the current IPC programs, other utility DSM programs, and studies
of emerging technologies. Once the list of measures was complete, the database was expanded to
include energy savings, demand savings, measure lifetime, and customer costs for each measure.
This information was either calculated or pulled from other measure databases. In all cases
where measure information was taken from existing databases, the data was evaluated for
appropriateness for the IPC service territory. Key resources included:

A California Energy Commissiondés Database fo
A Northwest Power and Conservation Council 6s
A PacifiCorpbs 2008 Market Characterization

For the Building Efficiency program, since these measures are installed as new construction, it is
important to define the baseline equipment properly when calculating savings and costs. For
most measures the baseline is defined as code compliant equipment or practices. In this situation
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the measure data represents the incremental cost or savings difference between the measure and
the baseline. However, for add-on measures that are not necessarily installed during new
construction (like economizers) data is representative of full costs and savings.

Measure incentive levels were also defined for each measure. For measures already available

through I PC0s rebate programs, the anal ysis i
new measures, or measures that did not pass the UC test, incentive levels are defined differently.

The incentive level for measures offered by other utility programs is set at the average incentive

level across the utility programs. Emerging technologies and new measures have their incentive

level defined by applying an average incentive to customer cost ratio of 0.479.

The measures were grouped based on their end-use savings. It should be noted that although the
savings from building shell measures will be achieved at the HVAC system, they are grouped
separately for ease of program implementation. The following measure categories were used:

A Lighting

A HVAC
Motors
Building Shell
Grocery

Plug Load
Controls
Agriculture
Food Service

> > > > > > > P>

The measures were then screened using the Total Resource Cost test (TRC) and the Utility Cost

test (UC) as described by Equation 2.1 and Equation 2.2 in Section 2. A number of measures
currently offered by I PC6s DSM programs did n
evaluation was given to these measures to determine an appropriate course of action.

Nexant tried to determine if modifications should be made to the current program or if the
measures should be deemed uneconomical and removed from calculation of economic and
achievable potential.
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Table 4-3 shows the currently offered measures that did not pass the screening process and

Nexant 6s r e cNoenxmaenntdbast icoonnspl et e recommedadlati ons
Measures marked with &6No actiond are to be ma
believes that they are cost effective when bundled in the measure category.
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Table 4-3 Current Measure Screening Results

Cost Effectiveness!

Measure Measure Category - Recommendation?
TRC Test UC Test

1.5 hp NEMA motor Easy Upgrades - Motors Low High No action
Window shading film Easy Upgrades - Building Shell Low High Reconsider
Flat panel LCD Display Easy Upgrades - Plug Load Low High Reconsider
Plug load occupancy sensor Easy Upgrades - Plug Load Low High Reconsider
High-efficiency coin-op
washer w/o electric water Easy Upgrades - Plug Load Low High Reconsider
heating
High-efficiency coin-op
washer w/ electric water Easy Upgrades - Plug Load High Low Modify
heating

Auto-closer for medium temp

reach-in display case Easy Upgrades - Grocery Low High No action

Antl-.sweat heater controls for Easy Upgrades - Grocery Low High No action

medium temp cases

Air-cooled multiplex system Easy Upgrades - Grocery Low High Reconsider

E i I Itipl . .
vaporative cooled multiplex Easy Upgrades - Grocery Low High Reconsider

system

Efficient complex cooling Building Efficiency - HVAC High Low Modify

systems

! The TRC and UC tests incorporate utility administration costs and may therefore be cost effective for the customer, even when

the test results in a ratio of less than 1.

No action i indicates that although the measure failed the screening process, Nexant recommends keeping the measure in
place, as it may be cost-effective when grouped with like measures.

Reconsider i Nexant recommends reconsidering the inclusion of these measures in current programs. These measures are
not included in the calculation of economic or achievable potential.

Modify i Nexant recommends modifying the currently offered incentive to make the measures cost effective.

To determine the applicable stock of measures
characterized each measure by a number of factors in each sub-sector. Nexant developed each

factor by drawing from a host of DSM studies and past evaluations. Nexant evaluated the

following factors to determine the eligible equipment stock for each measure:

A Applicability Factor . The applicability factor is the fraction of floor stock that is applicable
for each measure.

A Not Complete Factor.The not complete factor is the fraction of applicable floor space that
has not yet been converted to the measure.

A Feasibility Factor. The feasibility factor is the fraction of floor space that is feasible for
conversion to the measure.

A Technology Saturation.Technology saturation describes the number of units of measure per
square foot.
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4.2.4 Achievable Potential

The achievable potential is calculated by incorporating the feasible and economic measures into

the commercial model. A market penetration rate is applied to the total savings to account for the

percentage of eligible customers choosing to participate in the DSM program. Nexant used a

combinationof IPC6s hi st orical data and experience wit|
penetration rate curves.

The Easy Upgrades program has only been in place since 2007 which limits the forecasting data

available for program participation. Nexant therefore used its exp
FinAnswer Express program to develop trending data for the Easy Upgrades program. The

measures offered by the FinAnswer Express program closely match those offered in the Easy

Upgrades program making it a valuable resource for predicting future penetration rates.

The Building Efficiency program has been in place since 2005, giving it time to ramp up its
achievable savings potential and market penetration. Building Efficiency savings data from past
years coupled with the new construction portion of the FinAnswer Express program was used to
develop market penetration rate curves for the Building Efficiency program.

43  COMMERCIAL PROGRAM RECOMMENDATIONS

The Easy Upgrades and Building Efficiency programs have begun to capture an important piece
ofIPCbs DSM resource. Continuation of these proc
aspects will allow IPC to see significant savings potential in the future.

To maximize savings potential it is important that DSM programs reflect the latest trends in
energy efficient technology. It is recommended that IPC remain informed and up to date on any
potential emerging technologies. This can be achieved through market research and further
studies as well as observation of measures being submitted through the Custom Efficiency
program. Some examples of emerging technologies include:

A Solid state lighting
A Smart strips
A Hotel key card sensors

In addition to emerging technologies, it is also important that IPC have the latest information
about code requirements or other regulations that may pertain to EE measures. These general
guidelines, coupled with the recommendations made below will allow IPC to maximize its
savings potential.

431 Easy Upgrades

As a prescriptive program, it is important that the Easy Upgrades program remain up to date with
trends in equipment and code requirements. Nexant recommends a number of updates to the
current program that will help increase savings potential as well as ensure that IPC is achieving
its expected savings.
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Current Measure Changes

A number of currently offered measures did not pass the TRC or UC test and should be carefully
evaluated by IPC to determine the best course of action. Nexant recommends that the following
measures be reconsidered for inclusion in the current programs:

Window shading film

Flat panel LCD display

Plug load occupancy sensor

High-efficiency coin-op washer w/o electric water heating
Air-cooled multiplex system

A Evaporative cooled multiplex system

NN NN NS

Nexant has found that these measures are either marginally cost effective or not cost effective at
this time. Nexant recommends that IPC continue to evaluate their cost effectiveness in the future
as changes in market forces may result in the measures becoming cost effective. As energy
savings of multiplex systems can be highly variable, it is recommended that IPC accept this
measure in its Custom Efficiency program to gather further data.

Nexant recommends that the incentive for high-efficiency coin-op washers w/ electric heating be
lowered to $100 per unit, which is more in line with the incremental cost.

The Easy Upgrades program uses t heecifCabionss or ti um
as its minimum eligibility requirement for high efficiency air conditioners and heat pumps. As of

2008 the federal minimum efficiency requirement for air conditioners and heat pumps under five

(5) tons has increased to 13 SEER as mandated by the Energy Independence and Security Act.

As a result of this change CEE increased the minimum efficiency requirement of air conditioners

and heat pumps under 5 tons to reflect increases in federal code requirements. Since the Easy

Upgrades program simply lists CEE specification as the minimum eligibility requirement, IPC

can be sure that customers will still install above-code units. However, IPC should make sure

that its expected energy savings are calculated using an updated baseline SEER value of 13.

The Easy Upgrades program currently offers incentives for qualifying EnergyStar residential
sized dishwashers. The specification listed on the incentive worksheet states that dishwashers
much achieve an energy factor of 0.58 or higher. EnergyStar has since updated the requirement
for qualifying products to 0.65 or higher. IPC should update this requirement and ensure that
savings expectations reflect the current specification.

Measure Additions

Nexant has identified a number of measures to be included into the current Easy Upgrades
program which will increase the achievable savings potential by giving customers more options
for upgrades. Detailed descriptions of all new measures are included in Appendix A.

The National Electrical Manufacturers Association (NEMA) has expanded its Premium
Efficiency rating to include motors sized from 250 hp to 500 hp. Nexant recommends that the
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Easy Upgrades motor measures category be expanded to include motors in this size range.
Additionally, it is recommended that escalator motor controllers be added to the motor program.
Total achievable savings from the addition of these measures could reach 1.7 GWh by 2019.

Nexant recommends that LED case lighting be added to the Easy Upgrades grocery measure
category. LED lighting can save significant energy over standard fluorescent lighting. Inclusion
of this measure in the Easy Upgrades program will result in energy savings of 40 MWh by 2019.

Roughly 5% of IPC6 s commer ci al el ectricity sales are
may be eligible for a small number of the currently offered measures, there are many agriculture

specific measures which can boost the total achievable potential. Nexant recommends the

following measures be added to the Easy Upgrades program:

A High-efficiency stock tanks

Automatic milker take-offs

Block heater timers

High efficiency circulating fans
High-efficiency ventilation systems
Programmable ventilation controllers

A Variable speed drives on dairy vacuum pumps

NN NN NS

For complete agriculture measure descriptions please see Appendix A. It is estimated that these
measures can achieve a total savings of 1.7 GWh by 2019.

It is recommended that open-loop ground source heat pumps be added too the HVAC measure
category, and 8-lamp T5HO fixtures be added to the lighting program. These measures will save
27.8 MWh and 266.6 MWh by 2019 respectively.

It was found that a small number of food service measures passed the TRC test include ice
makers, ventilation hoods, and hot food holding cabinets. However, lacking a substantial group
of measures with which to combine them into a program, these measures are not recommended
at this time. IPC should monitor these measures through the Custom Efficiency program, and
reevaluate them in the future.

4.3.2 Building Efficiency

The Building Efficiency program has been successfully providing IPC with energy savings since
2005. The measures offered through this program a defined in general terms to allow for
maximum flexibility of construction and measure implementation. The measure eligibility for
lighting and HVAC systems is defined in relation to code requirements. This means that savings
can be achieved even when code baselines are increased. It is important therefore, that IPC
remain up to date on current code requirements.

As mentioned above, the current code requirement for air conditioners and heat pumps with a
cooling capacity smaller than five (5) tons has recently been increased to 13 SEER. IPC should
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update its expected savings for Premium Efficiency HVAC Units to reflect this increased
baseline. At this time Nexant has no recommendations for the addition of any measures to this
program.

Finally, Nexant recommends that the incentive for efficient complex cooling systems be reduced
to $75 per ton per point of COP above code. Taking this action will make this measure cost
effective and allow IPC to continue to benefit from the energy savings of this measure.
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5.1 SUMMARY OF INDUSTRIAL POTENTIAL

The industrial sector comprises a total of 17% of IPCOs el ectri city sales and
load. While the industrial sector includes a minimal number of customers, the energy intensive

processes and high billed demand of each customer allow for a significant amount of DSM

potential. At the forefront of electricity consumption is the food processing sector which

consumes just over half of the industrial electricity sales. General manufacturing and the

electronics industry make up an additional quarter of industrial sales, while the remainder of

consumption goes to large commercial customers.

IPC has developed and implemented the Custom Efficiency program for the industrial sector.
This program pays customers incentives proportional to the electricity savings from each project.
Nexant believes that this type of program is effective in capturing the energy savings from
industrial measures which are often to complex or variable to be streamlined into a prescriptive
incentive program.

The industrial DSM achievable potential is highly dependant on customer adoption rates which
vary directly with the utility incentive offering. Nexant has developed four (4) incentive
scenarios to calculate the industrial achievable potential. The scenarios calculate the potential
savings from offering a low, moderate, aggressive, or maximum incentive, which represent
payment of 25%, 50%, 75%, and 100% of customer costs respectively. Industrial achievable
potential energy savings in 2009 range from 33 GWh under a low incentive scenario to 57 GWh
with the maximum incentive scenario. Figure 5.1 shows the four achievable potential scenarios
relative to the technical and economic potentials calculated for the industrial sector.
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Figure 5.1 2009 Industrial Potential GWh Savings and Percent of Total Sales

The achievable peak demand savings available to IPC in the industrial sector are also calculated
based on the incentive offering. Estimates for peak demand savings in 2009 range from 3.5 MW
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for a low incentive scenario to 6.1 MW for a maximum incentive scenario. Figure 5.2 shows the
potential industrial demand savings for 20009.
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Figure 5.2 2009 Industrial MW Savings Potential and Percent of Total Load
Based on the trends in the savings achieved by IPCi n pr evi ous years, and

with similar DSM programs, Nexant forecasted the industrial potential through 2028. On a five
year timeline it is estimated that IPC could increase its achievable potential to 43 GWh for a low
incentive scenario and up to 76 GWh for the maximum incentive scenario. On a 2019 timeline
the numbers climb up to 49 GWh and 85 GWh respectively. Figure 5.3 shows the achievable
industrial energy saving forecast through 2028.
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Figure 5.3 Industrial Achievable GWh Savings Forecast

By 2014 is it estimated that peak demand savings will grow to 4.5 MW and 7.9 MW for low and
maximum incentive scenarios respectively. By 2019 they will grow to 5.1 MW and 8.9 MW for
low and maximum incentive scenarios respectively Figure 5.4 shows a comprehensive savings
forecast for the industrial sector.
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Figure 5.4 Industrial Achievable MW Savings Forecast
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Based on a moderate incentive scenario the savings potential was calculated by sector and end-
use. Figure 5.5 and Figure 5.6 show the breakdown of the total potential electricity savings by

end-use in 2009 and 2019 respectively. The breakdown of electricity savings by sector for 2009
and 2019 is shown in Figure 5.7 and Figure 5.8 respectively.
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Figure 5.5 2009 Industrial Achievable Potential Savings by End-use — Moderate Incentive Scenario
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Figure 5.6 2019 Industrial Achievable Potential Savings by End-use — Moderate Incentive Scenario
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Figure 5.7 2009 Industrial Achievable Potential Savings by Sector — Moderate Incentive Scenario
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Figure 5.8 2019 Industrial Achievable Potential Savings by Sector — Moderate Incentive Scenario

The peak demand savings available to IPC in the industrial sector are broken down similarly to
the electricity savings. Figure 5.9 shows a supply curve for the Custom Efficiency program.
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Figure 5.9 2009 Custom Efficiency Supply Curve — Moderate Incentive Scenario

A comprehensive savings summary for the industrial sector in 2009 is shown in Table 5-1.

Table 5-1 2009 Industrial Potential Savings Summary

- . Achievable
Technical Economic : :
Low . Moderate Aggressive Maximum
GWh Savings 285 262 33 51 55 59
Percent of Sales 11.6% 10.7% 1.3% 2.1% 2.2% 2.4%
Peak MW Savings 30.4 28.0 3.5 5.3 5.7 6.1
Percent of Load 10.8% 9.9% 1.2% 1.9% 2.0% 2.2%

Based on the expected energy savings potential, Nexant calculated the economics associated
with continued implementation of the Custom Efficiency program which are shown in Table 5-2.

Table 5-2 2009 Industrial DSM Program Economics

Metric ~ Low  Moderate  Aggressive  Maximum
Customer Costs ($) $6,520,853 $10,070,922 $10,823,493 $11,576,064
Incentives ($) $1,630,213 $5,035,461 $8,117,620 $11,576,064
Admin Costs ($) $220,025 $338,841 $363,814 $388,788
Avoided Costs ($) $19,667,502 $30,326,626 $32,575,549 $34,824,473
Total Utility Cost ($) $1,850,238 $5,374,302 $8,481,434 $11,964,851
Total Resource Cost ($) $6,740,878 $10,409,764 $11,187,307 $11,964,851
Levelized Utility Cost ($/kWh) $0.009 $0.016 $0.024 $0.032
Levelized Resource Cost ($/kWh) $0.032 $0.032 $0.032 $0.032
TRC Benefit/Cost Ratio 2.918 2.913 2.912 2.911
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! Levelized costs are calculated over the life of the program.

5.2 INDUSTRIAL POTENTIAL MODEL
5.21 Overview

The Industrial DSM Potential Model was developed using a bottom-up approach closely

matching the residential and commercial sectors. Baseline energy consumption was calculated

according to sector (food processing, manufacturing, electronics, etc.) and end-use (motors,

HVAC, lighting, etc.) to best capture the characterof IPC6 s i ndustri al el ectric
industrial DSM program is based on custom measures, overall savings potentials were calculated

for each end-use. Nexant applied the savings potentials to the baseline energy consumption and

incorporated sector market penetration rates to calculate the overall achievable potential.

5.2.2 Baseline Energy Consumption

IPC6s t ot al i ndustri al consumption idbylPEpl it bet
Nexant aggregated the customers into the following set of 12 commonly recognized sectors:

A Data Center A Manufacturing

A Electronics A Office

A Education A Public Assembly

A Food Processing A Public Order and Safety

A Health A Warehouse/Storage

A Lodging A Water Process

IPC provided the electricity usage and function for all its industrial customers. This data was
used to calculate each sector® share of total industrial consumption. Nexant then identified seven
(7) end-uses common to industrial and large commercial facilities. The following end-uses were
identified for each sector:

A Refrigeration
Process Heating
HVAC

Motors
Lighting
Compressed Air
A Cooking

> > > > >

The breakdown of electricity consumption by end-use for each sector was determined using data

from the US Departmentof Ener gy d6s Energy I nformation Admi
Commi ssi onos -GseSumweg, and athar bectoE spedific end-use reports. The end-

use breakdown percentages were applied to the sector shares to determine the baseline

consumption by sector and end-use.

© Nexantr Idaho Power Company - Demand Side Management Potential Study 5-7
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5.2.3 End-Use Savings Potential

Savings potential for the industrial sector was calculated by end-use, rather than specific measure
as was the case for the residential and commercial sectors. This was deemed an appropriate
method due to the scope and variability of efficient measures that can be employed in the
industrial sector.

Electricity Savings

IPC provided the results from a number of audits performed on some of its largest industrial

customers. The data from these audits provided a starting point in developing the estimated

energy savings percents for each end-use. Data from other industrial DSM studies supplemented

the audits to provide lists of potential industrial measures for each end-use. Final end-use savings

estimates were calculated by aggregating the measures based on their deemed applicability.

Average Omeasure | ifetimeswBe. were also deter mi

The end-use savings are generally consistent through the sectors as the measures are typically
applicable across the board. Variation of savings estimates between sectors occurred in the
motor end-use. The food processing, manufacturing, and electronics sectors all involve motor
processes that make them eligible for additional motor measures.

As the industrial model is based on the Custom Efficiency program, no specific measures were
screened for cost effectiveness. The cost effectiveness of any given measure will be variable
across the industrial sector, which is why an aggregated savings percentage was calculated. To
calculate economic potential, the ratio of economic potential to technical potential was averaged
across a number of industrial potential studies.

Demand Savings

To calculate potential demand savings Nexant calculated the ratio of kW reduction per kWh
saved. This ratio was based on program logs provided by IPC which document actual savings

from custom projects in 2007. These | ogs were
Industrial Energy FinAnswer and Self Direction Credit programs in Utah which will include
similar measurestoIPC6 s Custom Efficiency progr am. Demano

for each end-use.

5.24 Market Penetration

The achievable potential savings are calculated by applying the end-use savings potential to the
baseline energy consumption and incorporating a market penetration rate for each sector.
Market Penetration by Sector

The market penetration rate can be defined as the percentage of customers who choose to install
energy efficient measures out of the total number of eligible customers. Nexant developed
market penetration curves using historical program data from IPC and PacifiCorp.

© Nexantr Idaho Power Company - Demand Side Management Potential Study 5-8
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Market penetrationof IPC6s Cust om Efficiency program has gr
since its inception. A logarithmicregr essi on of the programbs mar ke
to predict program growth in the coming years. Figure 5.10 shows the market penetration IPC
has achieved since the start of the program.
IPC Industrial Efficiency
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Figure 5.10 IPC’s Custom Efficiency Market Penetration Curve
To achieve superior savings forecasting, Nexant also looked at the market penetration from
Paci fi Cor p degyFinAndwerprogram i Utah B his program closely matches IPC6 s
Custom Efficiency program and Nexant believes that the savings and participation achieved
through this program are a good indication of the savings and participation achievable through
IPC6s customer base. The Energy FinAnswer progr
and provides a valuable resource for forecastingIPC6 s mar ket penetrati on.

A baseline market penetration rate curve was developed by incorporating the data available from
IPC and PacifiCorp. This curve was created with the assumption that program growth will follow
its current trend for four (4) years, followed by a transition to the growth calculated for the
Energy FinAnswer program which provides a deeper prospective for program forecasting.

The 2007 Custom Efficiency logs provided by IPC were used to calculate the market penetration
rate for each sector. The baseline market penetration forecast curve was applied to this data to
develop a curve for each sector. Table 5-3 shows the forecasted market penetration rate broken
down by sector through 2019. Note that in this baseline curve the warehouse/store sector has
achieved the maximum expected penetration rate. A complete market penetration rate forecast
through 2028 is provided in Appendix C.

Table 5-3 Forecasted Market Penetration Rate by Sector 2009-2019

Sector

2015

2016 2017 2018 2019

1.6% 1.6%

Data Center

1.7% 1.8% 1.8% 1.9%

1.9%

1.9% 1.9% 1.9% 1.9%

35.4% | 37.5%

Electronics

39.4% | 40.4% | 41.3% | 42.2%

43.0%

43.2% | 43.5% | 43.7% | 43.9%

©' Nexanr
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Education 16% | 16% | 1.7% | 1.8% | 18% | 1.9% | 19% | 1.9% | 1.9% | 1.9% | 1.9%
Food Processing | 21.8% | 23.1% | 24.2% | 24.9% | 25.4% | 26.0% | 26.4% | 26.6% | 26.8% | 26.9% | 27.0%
Health 26% | 28% | 29% | 30%| 31%| 31% | 32% | 32% | 32% | 33%| 3.3%
Lodging 16% | 16% | 17% | 18% | 18% | 1.9% | 19% | 1.9% | 19% | 1.9% | 1.9%
Manufacturing 28% | 29% | 31% | 3.2% | 33% | 3.3% | 34% | 34% | 34% | 34% | 3.5%
Office 31.5% | 33.4% | 35.1% | 36.0% | 36.9% | 37.6% | 38.3% | 38.6% | 38.8% | 39.0% | 39.2%
Public Assembly 16% | 16% | 1.7% | 18% | 18% | 1.9% | 19% | 1.9% | 1.9% | 1.9% | 1.9%
g:@&omer and 16% | 16% | 17% | 1.8% | 18% | 1.9% | 19% | 1.9% | 19% | 1.9% | 1.9%
gi:igg”se/ 73.8% | 73.8% | 73.8% | 73.8% | 73.8% | 73.8% | 73.8% | 73.8% | 73.8% | 73.8% | 73.8%
Water Process 16% | 16% | 1.7% | 18% | 18% | 1.9% | 19% | 1.9% | 1.9% | 1.9% | 1.9%

Market Penetration and Incentive Rate

For any DSM program the market penetration rate will be linked directly to the utility incentive
rate. As utilities offer greater incentives, measure payback periods decrease and customers are
more likely to participate in the energy efficiency DSM program. To calculate achievable
savings potential under different incentive scenarios, the correlation between market penetration
and incentive level was established.

Based on a 2006 survey of PacifiCorp customers, it was found that market penetration rates grow
quickly as the incentive level grows from 0 to 50 percent of customer cost, but increase at a
slower rate as incentive levels reach 75% and above. This correlation was used to develop a
market penetration rate curve for low, moderate, aggressive, and maximum incentive scenarios.

5.2.5 Program Economics

Once the industrial savings potential was calculated, Nexant used its experience with similar
DSM programs to estimate the program economics.

Customer Cost

Customer costs are the costs required by the customer to install an energy efficient measure.

Nexant developed levelized customer cost estimates for each end-use on a dollar per kwWh saved

basis. A large database of historical projects was created with the Custom Efficiency logs
providedbylIPCand data from Pacifi Corpbs Energy FinAl
programs. The levelized customer cost was applied to the savings potential for each end-use to

calculate the total customer cost.

Admin Cost

Admin costs represent an important piece in determining overall program cost effectiveness.
These costs include the costs incurred by the utility to design, market, administer, verify, and
otherwise run a DSM program. Nexant calculated a levelized admin cost curve to forecast the
total expenditures required to run the Custom Efficiency program. The current admin costs were
calculated with the total utility cost reported in the 2007 DSM Annual Report minus the total
incentives paid. Based on experience with the Energy FinAnswer and Self Direction Credit

© Nexantr Idaho Power Company - Demand Side Management Potential Study 5-10
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programs, Nexant has found that the levelized admin cost decays at a rate of 6.1% per program
year. This rate was appliedtoIPC6 s current expendi tistratieesosts o det er
through the 2028 forecast period.

Avoided Cost

Avoided costs are essentially the expenditures saved by the utility from electricity savings and
reduced demand. IPC provided market price forecasts through 2035 for each pricing period.
Electrical usage load shapes for each end-use by sector were calculated based on data from the
Regional Technical Forum and other DSM studies. This data was used to determine the avoided
cost of supply for each end-use by sector. A discount rate of 8% was used to calculate the total
avoided cost over the lifetime of the savings.

5.3  INDUSTRIAL PROGRAM RECOMMENDATIONS

The Custom Efficiency program has provided IPC with reliable energy savings since its

inception and Nexant believes that it will continue to be an integral partof IPC6s DSM r esour C
As the program is built upon custom efficiency measures, the savings potential will evolve with

emerging technologies, Nexant can make no recommendations regarding specific measures.

However, steps should be taken to ensure that IPC achieves savings as close to its potential as

possible.

With a custom efficiency program, utilities are capped at a set economic savings potential.
Where a prescriptive program may add eligible measures to increase potential, customers
participating in a custom program essentially have the ability to receive rebates for all viable
measures. To increase achievable potential of the Custom Efficiency program, IPC should focus
its efforts on improving market penetration rates. In the industrial sector, informational market
barriers are often as significant as financial market barriers in accounting for low baseline
penetration rates and so reliance solely on incentives is generally insufficient. To act directly on
informational market barriers, a commonly used program element is to feature active outreach
through account representatives and technical support contractors to help identify and develop
potential energy savings projects. A selection of case studies that highlight successful energy
efficiency projectsisals o useful to | ower customersod percep
performance.

While the food processing sector commands the majority of consumption, it only has the fourth
highest market penetration rate by sector. This indicates that although significant savings are
achieved by this sector, there remains room for increased energy savings. Additionally, the
manufacturing sector has the second highest share of consumption at 14.1%, but only contributes
3% of the energy savings in 2009 due to its low market penetration rate.

Improving market penetration rates can be a difficult balance of incentives, marketing, customer
service, and a myriad of other factors. According to a 2006 survey the most common barriers to
participation in DSM programs are lack of awareness and lack of time. Based on this input, IPC
should continue its operation of the Custom Efficiency program with increased emphasis on
program marketing and improved ease of participation.

© Nexantr Idaho Power Company - Demand Side Management Potential Study 5-11
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6.1 SUMMARY OF IRRIGATION POTENTIAL

The irrigation sector consumes annually 1,606,000 MWh, 12% of IPC total sales for an average
load of 183 aMW. The Irrigation Efficiency Rewards program targets energy efficiency
improvements in this sector. It encourages customers to acquire energy efficient pumps and
motors as well as energy saving irrigation equipment.

With no detailed information available regarding both the quantity of irrigation equipment
installed on IPC territory and its operating condition (impacting energy consumption), a bottom-
up approach, like the one adopted for the residential sector, was not adapted to the irrigation
sector. Nexant instead chose to utilize a top-down approach to forecast the remaining energy
saving potential available in the irrigation sector. The top-down approach considered three
parameters to evaluate the remaining potential:

A The percentage of kWh saved each year compared to the total irrigation electric sales.
Compared to typical numbers achieved by other utilities, this percentage gives an idea of the
remaining potential available

A The number of customer enrolled each year compared to the theoretical annual turnover
stock

A The number of irrigation energy efficiency measures available compared to neighboring
utilities

The three parameters are characterized as follows: the Irrigation Efficiency Rewards program has
been very successful so fard 12,304 MWh saved in 2007 with only 819 participants. This
represents 0.76% of the irrigation sector energy sales. The average energy efficiency program in
the US usually saves between 0.1% and 0.8% of the total electricity sales. Utilities which have
been ahead of the energy efficiency curve, like PG&E in California can reach 1% of the total
electricity sales saved annually. The program clearly creates a level of energy savings above the
average in IPC territory. The success of the program is due in part to the fact that an average
irrigation customer consumes 110 MWh annually when a residential customer consumes only
13MWh. This creates both economies of scale for marketing efforts and a greater incentive for
each individual customer whose annual electric bill is ten times higher than a residential
customer 0s.

Considering the fact that the irrigation sector encompasses about 15,300 customers and that
irrigation measures typically have lifetimes ranging from 5 to 15 years, the number of systems
undergoing replacement each year is comprised between 1,000 and 3,000. With 1,235 customers
in 2006 and 819 in 2007, the program probably reached between 50% and 80% of the customers
who renewed their equipment those years. The program has seen a steep increase in its
participation rate since its official launch in 2005. The extremely high levels of participant
enrolments are probably transitory and will not last over the years.

Thorough market research of the programs offered by the Bonneville Power Administration,
Pacificorp and PG&E shows that IPC is already ahead of the curve in terms of irrigation energy
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efficiency measure portfolio. IPC has one of the most comprehensive set of energy efficiency
irrigation measures in the Northwest. The set of measures targets all components of the irrigation
chain: piping, wheel levelers, goosenecks, gaskets, pressure regulators, nozzles.

Ne x ant 0 s eardeandkhehigh maskes penetration rates mentioned above are the sign
that all of the available potential is captured each year in the irrigation sector. Nexant does not
recommend implementation of new energy efficiency programs in the irrigation sector.

For all those reasons, Nexant forecasts stabilization or more likely a small decline in the
Irrigation Efficiency Rewards program enrollment and savings in the coming years.
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71 SUMMARY OF DEMAND RESPONSE POTENTIAL

IPC has considerable opportunities for demand response growth. Nexant estimates the total
available demand response potential to be 168 MW. This potential represents 5% of IPC6 s

current peak load. It would be available at levelized costs ranging from $10/kKW-yr to $50/kW-yr.

IPC currently has two demand response programs which have provided a total of 48.2 MW of
peak demand reduction in 2007: 37.4 MW and 947 customers (about 40 kW/customer) for the
Irrigation Peak Rewards program, 10.8 MW and 13,692 customers (about 1 kW/customer) for
the A/C Cool Credit program. With a forecasted peak demand of 3,240 MW in 2008, those two
programs are able to shed 1.5% of the peak load.

Nexant performed a demand response potential analysis to determine if IPC had already captured

all its demand response potential or if there was remaining untapped potential. After a screening
C U sgments) & appears that two new programs could be launched and
that additional potential could be captured through the existing programs. The A/C Cool Credit
program total potential is close to 60 MW while the Irrigation Peak Rewards program has a total
potential of 50 MW. Those numbers include the potential already captured as of 2008. The total

process of IPCO s

untapped potential in those two programs as of 2007 would thus amount to about 60 MW.

Nexant believes there is the same amount of untapped potential (59 MW) in the commercial and
industrial sectors. Both sectors could be fertile grounds for the implementation of a curtailable
rates program or a demand buyback program. The commercial sector has 34 MW of potential
while the industrial sector has 25 MW of potential. Drawing upon its experience with PG&E
demand response programs in California, Nexant stands by those numbers as reasonable and
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Section 7 Demand Response Potential

The market penetrations and assumptions used in this study are derived from the experience
gathered by several utilities (Pacificorp, Southern California Edison, Florida Light and Power)
during the last decade. The calculation methodology is detailed in the next section.

7.2 DEMAND RESPONSE POTENTIAL MODEL

To estimate demand response potential, Nexant chose to consider three types of possible
programs:

A Fully dispatchable: this type of program is often referred to as direct load control. It
reduces the demand in summer peak periods by shutting down air conditioning
equipmentsorbyr educi ng their cycling time. Pacificc
Control Program and major Californian investor-owned utilities run air conditioner load
control programs as well.

A Curtailable rates: this type of contract requires that the customer shed a given load when
requested by the utility. The utility provides either rate discounts or incentives. The
customer is financially penalized if he fails to shed the load. Those programs are well
adapted to large commercial and industrial customers.

A Demand buyback: also called demand bidding. With this type of program, the customer does
not have any requirement to shed load. The customer can choose to participate on an event-
by-event basis. An incentive is paid to the customer based on the price difference between
the utility rate and the electricity market price.

Different programs have inherently different market penetration potentials and different capital
and operating costs. Each type of program can also not be applied to all types of sectors. For
instance demand buyback, which requires a bidding process, can not be implemented in the
residential sector.

Before estimating demand response potential, Nexant determined which type of program was

best adapted to each sectadearlyadifetiadcomrsli dent i al
program. Several utilities demand response programs were reviewed by Nexant for comparison.

Since very few such programs have been evaluated, it was not possible to assess the influence on

DR potential of parameters such as local climate. Nexant chose to use the average of the

participation rates observed for the same programs in different utilities territories. For residential

programs, Florida Power & Light achieved penetration rates of 19% while Utah Cool Keeper

participation rate reached 27%. Nexant chose to forecast a 20% penetration rate for Idaho Power

territory.

For the irrigation sector a system of scheduled load shedding was assumed. Customers subscribe
in advance for specific days and hours when their irrigation systems will be turned off. Programs
researched include BPA Irrigation Scheduling Program and PacifiCorp Irrigation Program.

The situation is different for the commercial and the industrial sectors where curtailable rates and
demand buyback are more applicable. For its analysis, Nexant chose to assume implementation
of a curtailable rate program for the commercial and industrial sectors. This draws upon past
experiences that have shown that curtailable rate programs have inherently more potential than
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demand buyback programs. Nevertheless, IPC will be free to propose the one or the other option
(curtailable rates versus demand buyback) to its customers depending on their needs.

The demand response potential analysis unfolds in five successive steps:

A

Total base peak load must be estimated for the sector being considered. As an example, the
base peak load for the residential sector will be restricted to the cooling load only since it is
the load targeted by the A/C Cool Credit program.

Eligibility rates are applied to the total base peak load to calculate how much of that load is
eligible for demand response programs, for instance, among large industrial facilities only
those with loads over 250 kW will be targeted by a demand buyback program.

Technical load impact rates are applied to the potential calculated in step 2. The technical
load impact is the percent reduction in load resulting from the program. For instance, if 90%
of the residential cooling load can be shed (10% margin for equipment failure) and if a 50%
cycling strategy is applied, then 45% (90%*50%) of the load can technically be shed.

Program participation rates are applied to the technical load calculated in step 3. Participation
rates are calculated as the percentage of customers who enroll in the program.

Event participation rates are the last factor to be considered. It accounts for the fact that only
a fraction of the people enrolled in the program will actually participate on the demand
response day. Those participation rates can vary widely, from 100% for residential A/C load
cycling programs to 13% for curtailable rate programs targeting industrial customers.

All the parameters defined above have been summarized in Table 7-1.
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Table 7-1 Rates Summary

Sector Eligibility \ Technical Load Impact  Program participation Event participation
Irrigation 100% 30% 20% 100%
Residential AC Cycling 100% 45% 20% 100%
Industrial 80% 30% 25% 90%
Commercial 60% 25% 25% 90%

As mentioned above, a curtailable rates program has been assumed for the industrial and
commercial sectors.

The costs have been estimated for each program using average program cost numbers. The costs
considered below are incentive payments, equipments and maintenance.

Per KW costs are summarized in Table 7-2.
Table 7-2 Cost per kW per year (in $)

Sector Annual Cost’

Irrigation $10

Residential AC Cycling $21
Industrial $48

Commercial $48

! Costs include incentives only.

Per customer costs are summarized in the Table 7-3.
Table 7-3 Costs per Customer (in $)'

Sector ~ Development Annual
Irrigation $700 $50
Residential AC Cycling $320 $34
Industrial $1,200 -
Commercial $1,200 -

! Costs include equipment and maintenance only.

7.3
731

Using the methodology described above, Nexant calculated the total demand response potential
for the residential, irrigation, commercial and industrial sectors. Table 7-4 shows the steps in the

DEMAND RESPONSE PROGRAM RECOMMENDATIONS
Summary: Potential and Costs

calculation.

Table 7-4 Demand Response Potential (MW)

Sector End Use Technl?al Program Achievable
Potential enrollment
Irrigation Total 829 829 249 50 50
Residential AC Cooling 664 664 299 60 60
Cycling
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End Use Techmf:al FLECTEL Achievable
Potential enroliment
Industrial Total 458 367 110 28 25
Commercial Total 1,013 608 152 38 34

Considering that a demand response measure has a lifetime of about 10 years, and using typical
program cost figures, Nexant calculated the levelized costs ($/kW) for each program as shown in
Table 7-5.

Table 7-5 Levelized Costs ($/kW)

Sector Cost ($/kW)!

Irrigation $12

Residential AC Cycling $57
Industrial $30

Commercial $16

Levelized costs are calculated over the life of the
program.

All programs combined will yield a total potential close to 170MW at prices ranging from 10 to
508/kW-yrr Nex ant 6 s recommendations for each
following sections.

progr al

7.3.2 AJ/C Cool Credit

The A/C Cool Credit Program has considerable room for growth, due in part to the fact that the
residential sector is the biggest contributor to the peak demand. The total potential is in the range
of 60 MW, for a levelized cost of $57/kW-yr.

IPC will have to recruit approximately 80,000 customers to reach this target. This target is high
in absolute terms but represents only 20% of IPC residential base. This is in line with other
utilitiesd program participation rates.
program. PAC Utah Cool Keeper has reached an even higher penetration rate of 27%.

FP&L

7.3.3 Irrigation Peak Rewards

The Irrigation Peak Rewards program was highly successful with a very high penetration rate of
about 19.5% in 2007 (947 projects out of 4,852 eligible irrigation electrical accounts). The
program provides peak demand savings at a price of $12/kW-yr. Nexant believes there is still a
small margin for growth in this sector. Capturing it will be one of the objectives of the 2009 new
fully dispatchable irrigation pilot program.

7.3.4 Commercial Program

Based on its experience with PG&E demand response program, Nexant estimates that there is an
untapped demand response potential of 34 MW in the commercial sector that can be captured at
a levelized cost of $16/kW-yr. In the retail sector, marketing efforts aimed at supermarket chains
and big box retailers in California have yielded significant amount of peak demand savings. The
two main underlying reasons are as follows: the load shed per store is usually large, close to 95
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kW (approximately the load shed by 200 residential customers) and the efforts to implement

demand responseinonest or e can rapidly scale to the comp:
has a large commercial customer with more than 50 stores involved in demand response. The

program includes HVAC system temperature setb
can be shed simultaneously directly from the corporate headquarter.

A straightforward calculation shows that targetingt he 11 Al berlPC&mitary s st or es
would create 550 kW of demand savings (55 KW potential per store were assumed for middle

size stores). Targeting the 31 Wal-Mart on IPC territory would yield close to 3 MW of demand

savings. The calculations for the commercial potential consider a curtailable rate program

because it is the best fit for large commercial customers.

Nexant also estimates that there might be a non negligible potential in a Small Commercial A/C
Cycling program. IPC could build on the experience gathered managing its two existing load
cycling programs to create such a program.

Our participation rates estimates are based on different programs: Dominion Virginia Power
Curtailable Service, Duke Curtailable Service Pilot, Southern California Edison C&I Base
Interruptible Program.

7.3.5 Industrial Program

Our analysis shows a 25 MW potential for the industrial sector for a levelized cost of $30/kW.
However, Nexant wants to emphasize that demand response potential forecasts for industrial
customers always bear a greater uncertainty than in other sectors. This is due to the fact that the
low number of customers does not provide an averaging effect that usually reduces uncertainty.
Additionally, the demand response potential is very dependent upon the processes implemented
at each facility. Unlike residential and commercial sectors were the typical target end-uses are
HVAC loads, no typical end-uses can be targeted in an industry until an energy audit has been
performed onsite to identify the loads that would be eligible for a demand response program. If
an industrial demand response program is created on IPC territory, Nexant recommends the
demand response measures to be tailored to each industrial facility specifically.

Wineries and high-tech industry have been among the biggest industrial players in PG&E
demand response arena. Past projects have created peak demand savings ranging from 500kW
for high tech up to 4 MW for some wineries. Some projects have also targeted frozen food
storage facilities were a typical demand response measure consists in reducing the duty cycle of
the chillers during demand response events. The thermal inertia of the frozen food in the
warehouse usually gives room for peak demand savings without increasing the warehouse
temperature significantly.

7.3.6 Aggregators

IPC could explore the possibility of running a capacity bidding program with an aggregator. The
aggregator will charge a premium to run the program, but may be able to deliver a MW target
more cost-effectively since they have acquired more demand response marketing expertise and
may require less overhead. PG&E currently has ten aggregators operating a capacity bidding
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program, and the market in California is highly competitive. The aggregators typically sign
contracts to deliver a certain MW goal, and then they are responsible for developing a
performing portfolio of demand response customers. Some utilities dislike the aggregated
approach because it introduces a middle person between the utility and its largest customers.
Given the small number of very large customers, it may be possible to target these accounts for
demand response without hiring an aggregator.
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8.1 MODEL SUMMARY

As part of this DSM potential evaluation, Nexant constructed a dynamic DSM simulation tool
for each sector to allow IPC to make its own savings forecasts based on variable inputs. The
simulation tool is framed as a Microsoft Excel spreadsheet which Nexant believes provides IPC
with the most transparent platform.

8.1.1  Model Outputs

The model has the ability to calculate the technical, economic, and achievable electricity and
demand savings by sub-sector and end-use. The model will provide summaries of each potential
in a given program year, as well as forecasts through 2028. The breakdown of savings is also
presented according to DSM program.

In addition to energy savings the tool also calculates the economics associated with each
scenario. The model will provide summaries of the following economic variables for a given
program year:

A Customer costs

Incentives

Admin costs

Avoided costs

Total utility costs

Total resource costs

UC test

A TRC benefit/cost ratio

> > > > > > >

8.1.2 Model Variables

The simulation tool provides a simple interface which allows the user to modify key DSM
variables such as:

Total sales and load forecasts
Wholesale electricity price forecasts
Line losses

Utility discount rates

Customer discount rates

> > > > >

Additionally, the transparent nature of the spreadsheet model allows IPC to see all the variables
and inputs that go into the DSM forecast. All calculation variables discussed for each primary
sector are visible in the model. While these variablesrepresent t he resul t of
and experience, the user has the ability to make modifications if new data becomes available or
different scenarios are to be calculated.
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