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EXECUTIVE SUMMARY

DSM programs consist of th@anning, implementing, and monitoring activities of electric utilities that

are designed to encourage consumers to modify their level and pattern of electricityRShte.

represents an important resourceGatorado Springs Utilitie§CSU), one growig increasingly

important as fuel and commodity prices become more volatile and greenhouse gas regulation becomes

more likely. Estimates of DSM potential are a key input to the integrated resource planning process,

which considers the load forecast and Istpply and demandide resources. This study presents the
results of an analysis of the DSM potenti al in CS

The next section discusses the approach to estimating DSM potential. This is followeovbywasw of
results.

Approach to Estimating DSM Potential

Summit Blue undertook the DSM potential stubyoughthe following key tasks:
¢ Conducing primary data collection

e Developng baseline consumption profilesmd develojmg initial building simulationmodel
specifications

¢ Characterizinghe DSM measures

¢ Conducing a DSM benchmarkig and best practices analysis
¢ Conducing benefitcost analysis

e EstimatingDSM potentials

e Developng preliminaryDSM program plans

Each of these tasks is discussed below.

Condu ct Primary Data Collection

Summit Blue conducted sitei si t s of a sampl e -oebide@id thétamers. @i dent i
purpose of the surveys was to inform the simulation model development used to estimate measure

savings, provide an understangliof existing saturation of demassdle management measures, and

provide data for measure diffusion modeling. Summit Blue completed 68 residential site visits and 88

visits tononresidential customers.

1 U.S. Energy Information Agencilectric Utility DemandSide Management 1999.
http://www.eia.doe.gov/cneaf/electricity/dsm99/dsm_sum99.html

Renewable energy, which involveeergy supplied from renewable natural resources, is distinct from DSM, and is
not addressed in this report.
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Develop Baseline Consumption Profiles and Develop
| nitial Building Simulation Model Specifications

Summit Blue conducted this task to characterize28e6 s er vi ce territory in ter
as well as age and size of the household/housing stock. This characterization will be used as éhe basis f
simulation modeling to estimate savings from DSM measures and for estimating the customer adoption

rates.

Characterize the DSM  Measures

Characteriation of DSM measures requires:

1) Estimatingthe baseline energy consumption for eachesel (heating,aoling, cooking, hot water,
etc.) orunit energy consumption (UEC)

2) Estimatingthe incremental savings from each meaguraproving from the baseline to the new
technology and

3) Determiningthe incremental costs and lifetimes for each of the new technologies.

In addition, the baselines must consider that different classes of buildings have different penetrations of
technologies, such as existing homes compared to new construction.

Summit Bue used a combination of approaches to characterize the DSM measures for this study. For the

DSM measurethat have impacts whiaio not vary with climatewe used publicly available and well

respected sourcesuch as the California Database on Endffficiency Resources (DEER) database. We
adjusted the DEER engy and demand impacts@orSU6 s cust omer operating par
based on the local weather. For climdependent measures, Summit Blue used a combination of

building simulation modetig and engineering estimatgecifically developetbr Colorado Springs to

estimate DSM measure per unit savings.

For DSM measure costs, Summit Blue primarily used the California DEER database, adjusted by
geographic multiplier factors contained in inttysources such as the RS Means Mechanical Cost Data.
For DSM measure lifetimes, a combination of resources was used, including: manufacturer data, typical
economic depreciation assumptions, and the California DEER database.

DSM Benchmarking and Best  Practices Assessment

To ensure that the DSM potential estimates that we develop for CSU are reasonable and appropriate, and
to identify the best practices regarding DSM programs, we conducted a benchmarking assessment on

ot her wutiliti e préogramsWe alsogaatted infoamatiorDod 8klected national DSM
programs that previous studies have identified as top perfarfmeidentify common best practices of

top performers, the analysis compares detailed program results by customer secser wtilities

identified as achieving high levels of DSM savings for below median costs.

Given the selection of organizations, the typical performance of this group isridtetypical of all DSM
programsit hi s groupds per f orhmaatiooataverag@hlsjfdr anlogganizatidnt er t h a
with new DSM efforts, the results of this study are flitayoals after an initial rarpp period.
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For the 23 electricity DSM programs of the IOUs and agencies reviewgthe overall median energy
savings as percentage of annual sales for 2006 is Q.83 the median first year costs for energy
savings is $0.18/kWHowever the organizations with the largest relative energy savings and below
median costs achieved their energy savings at about 1.3% of aaleslThe results for peak demand
savings as a percentage of peak demand are similar: the median savings is 0.6% of pealaae miend
median cost is $734W; however the organizations with the largest relative peak demand savings and
below median costsaved about 1.1% of peak demand.

Most of the benchmarked IOUs and agencies have been conducting electricity DSM programs for an
extended period. Since these organizations have been conducting electricity DSM programs, they have
realized savings fromato of t he Al ow hanging fruitdo among DSM
conversions to T8 systems.

For the 24 municipal and cooperative utilities reviewedthe 2006 DSM median spending and saving

rates over all sectors are lower than those of the ldsagencies: spending 0.9% of revenue and saving
0.2% of sales and 0.5% of peak demaktdb0.24/kWh, the median first year cost of energy savings is
higher than that of the IOUs and agencies, while the median cost of conserved peak demand at $551/kW
is lower than that of the IOUS and agencies.

CSU reported 2006 DSM spending at 0.4% of revenue, lower than average for the municipals and
cooperatives. Energy savings were 0.1@%nnual salesabout average, and peak demand savings were
0.57%, both aboutverage. Costs of savings were below average at $0.17/kWh and $270/kW.

In 2008, DSM spending was 0.3% of revenue, still lower than 2006 averages; energy savings increased to
0.36% of annual sales, about double 2006 averages; and peak demand savingd todde24¥%, also

about double 2006 average.

Table Elsummarizes the benchmarking results.

Table E-1. Summary of Benchmarking

Spending Energy Savings Peak Demand Savings
as % of Revenue as % of Sales as % of Peak Demand
fus & 1.8% 0.8% 0.6%
gencies
IS & 0.9% 0.2% 0.5%
Coops
CSU 2006 0.4% 0.2% 0.6%
CSU 2008 0.3% 0.4% 0.9%
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Benefit -Cost Analysis
The measures wesvaluated with respect to each of the four main standard beasfitests.

Participant test: measures are cost effective from this perspective if the reduced electric costs to the
participating customer from the measure exceed theratbate cost athe measure to the customer.

Utility (or program administrator) cost test: measures are cost effective from this perspective if the
costs avoided by the measureso6 energy and demand
costs to promote the measuincluding customer rebates.

Ratepayer impact measure testmeasures are cost effective from this perspective if their avoided costs
are greater than the sum of the DSM program costs

Total resource cost{TRC) test: measures are cost effective from this perspective if their avoided costs
are greater than the sum of the measure costs and the DSM program administrative costs.

In line with standard industry practice, Summit Blue used the TRC test to detevrmaieDSM
programs to include in CSUb6bs portfolio of DSM pro

only used as the main DSM benafiist test in very few staté$/ost of the measures passed the TRC
test.

Estimate DSM Program Potentials

Sunmit Blue developed estimates of DSM measure potentials in terms of technical, economic, and

Afachievabl ed potenti al (the program resul-ts that
effective DSM programs). Economic potential was estimatadjuke TRC test as described above as the
economic Ascreendo to apply to technical po-tenti al

effectived or not.

To estimate achievable potential, we used a computer model to estimate conversioonnatefficient

products to more efficient products for retrofit and replacement measures, and installation rates in new
buildings for new construction markets. These conversion, replacement, and new construction penetration
rates will be based onothefut i t i esd actual experiences with thes
developed three achievable potential estimates:

1. A medium case or expected DSM potential estimaldmse estimates will assume that adequate
funding is available to achieve the DSM pdiais and that the Company is able to achieve what
was fAbest practiced DSM progr am -gpein Z0@withsmnce by
three to four years. This level of energy savings is approximately 0.5% of residential and 0.6% of
commercial s@s. The incentive levels in the medium case are 50% of incremental costs.

2. A high case estimatbased on the experience of the best of the best municipals -apd €@5M
program results in 2006. This leveld$% of residential and @% of commercial sale§he
incentive levels in the high case are 79% and 69%, respectively.

2 California Public Utilities CommissiorCalifornia Standard Practice Manual Economic AnalgéBemandSide
Programsand ProjectsOctober 2001

® Florida and Georgia, for example, require DSM programs to pass the RIM test.
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3. Alow case estimaieassuming that either the available funding for DSM programs is constrained
or that the DSM program performance is such that average DSM program results are achieved
over the forecast period. This levehisout0.3% of both residential and commercial sales. In the
low case, incentives are 25% and 27% for residential and C&I, respectively.

Table E2 shows the projected total costs and impacts for the three achieaabe2002028.

Table E-2. 2009 -2028 Total Costs and Impacts of Achievable Cases High, Medium,
and Low

20092028 Achievable Total
Total First
Energy Demand Admin Incentives  Total Year Costs
(GWh)  (MW)  Costs $M $M Costs $M  $/kWh Costs $/kW
Residential
High Case 167 58 31 25 56 $0.34 $969
Medium Case 139 46 25 19 44 $0.32 $963
Low Case 105 35 19 14 32 $0.31 $922
C&l
High Case 405 116 22 101 122 $0.30 $1,056
Medium Case 358 103 18 79 98 $0.27 $947
Low Case 295 85 15 59 74 $0.25 $869
Total
High Case 572 174 53 126 179 $0.31 $1,027
Medium Case 497 149 44 99 142 $0.29 $952
Low Case 400 120 34 73 106 $0.27 $884

Note: Totals may not equal sum of residential and C&I due to rounding.

DSM Potential Results

For the medium case, DSM potential energy savings in 2013&@Wh and peak demand savings are

89 MW, as shown irFigure E1 andFigure E2. These values represent about 5% of projected sales and
8% of peak demand in that year, indicating an average incremental savings of approximately 0.5% per
yea for energy and.8% for peak demand. As can be seen in the figures, the majority of the savings are
commercial and industrial which reflects the large portion of the load used Isgthis These rates of
incremental savings are consistent with valesieved by municipal utilities and-ops pursing DSM

more aggressively in 2006.
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Figure E -1. Projected Energy Savings 06 Medium Case
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Figure E -2. Projected Demand Savings & Medium Case
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Results othe two sensitivities are shown in Figur&Bnd E4. These figures also show the actual DSM
results from 2008.
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Figure E -3. Energy

Savings Results in High, Medium and Low Cases
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Figure E -4. Energy

Savings Results in High, Medium and Low Cases
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Preliminary Program Plans

Preliminary program plans represent an interim step between the mspsaifec number produced by
the DSM potential analysis and the detailed plans needed to implement the programs. The preliminary
plans below provide:

e Objectives
e Target markets
e Goals and objectives
e Duration
e Description
e Incentive strategy
e Eligible measures
e Implementation strategy
e Marketing strategy
e Milestones
e Administrative requirements
e Estimated budget
e Savings targets
e Benefitcost test results
Preliminary plans arprovided below for the following programs, which include all the measures in the
potential analysis:
¢ Commercial and industrial programs:
0 Expanded Business Rebate
0 Custom Rebate

o Demand Response

e Residential programs:
o Efficient Products
0 Home Retrofit
0 Refrigerator/Freezer Recycling
o Direct Load Control

* Residential new construction was not included, because other low prevalence of electric heat and low air
conditioning requirement i n r@iobpregram may bd justdiedpaseddn r esi de n
natural gas savings.

Summit Blue Consulting, LLC 8



o Low-income

Estimated costs for these programs, which would realize the DSM market potential, would be
approximately $3 million in 2009, increasing toA9million in 2013, as shown in Figure®& These

costs include incentive costs (payments to customers or distributors to reduce the net cost to customers),
program administrative costs, which include costs for labor and benefits for CSU staff, contractor costs,
and marketing costs.

Figure E -5. Estimated A nnual Costs by Program
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The following table (Table B) summarizes the total cost requirements, in terms of incentives, other
program costs, and fulime equivalent employees (FTE). Other program costs are primarily labor and
benefit costs, whichonsist of M&V (35%), marketing (around 20%), technical assistance (around 25%),
and administrative costs (around 50%). A rule of thumb for utility staffing needed when implementation
is outsourced is one FTE for every $1 to 3 million of DSM program costs

Summit Blue Consulting, LLC 9



Table E -3. Summary of Program Requirements if Implementation is Outsourced
(medium case , $in millions )

2009 2010 2011 2012 2013

Incentive costs
$21 $24 $2.8 $36 $5.2

Administrative costs
$10 $14 $14 $16 $1.8

FTE
15 2.0 2.0 3.0 4.0

To take these preliminary plans to more detailed plans needed for implementation, more thought will need
to go into budgeting and scheduling. One way to firm up cost estimates is to have CSU put out an RFP(s)
for implementation contractors to bid on therkvand require them to submit detailed budgets, along with
estimated savings and implementation schedules. CSU will need to determine to what extent they will
contract for implementation versus using CSU staff.

Conclusions and Recommendations

The DSM potatial identified in this study represents reductions of around 5% below forecasted levels by
2018 or 0.5% per year. This would be a substantial increase from the current levels of energy savings,
which is around 0.4%, and require significant increasesdigdts. The savings will not be realized

without a significant effort by CSU.

DSM benchmarking analysis results presented in this report should give CSU management confidence

that a variety of utilities in the region are achieving lasgale results frm their DSM programs. Peak

demand and energy reductions of 1.1% and 1.3% per
demands and energy sales are being achieved by a variety of utilities. These levels are, however,
significantly above averagefoom i ci pal wutilities and CSUO6s recent

While the details of large impact DSM program portfolios often differ significantly between utilities,
several common elements have been identified by the analysis conducted:

e Large impacts are being realized frboth lighting and multproduct energy efficiency
programs for both residential and commercial sectors.

e Significant impacts are being achieved from new construction energy efficiency programs.

o C&I custom rebate energy efficiency programs have produgedisant impacts for some
utilities.

Utilities that choose to significantly invest in DSM programs often make significant periodic investments
to develop and update such data to aid their DSM program planning. For example, Xcel Energy in
Minnesota condustlargescale market assessments and DSM potential studies that include significant
onsite customer data collection every five to ten years. The lowa utilities conduct DSM potential studies
about every five years to support their periodic DSM prograngBliwith their regulators. These utilities
collected significant customer data as part of their current DSM potential study.
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CSU will need to convert the preliminary plans provided here into more detailed plans needed for
implementation, including morealight on budgeting and scheduling. CSU will need to determine to
what extent they will contract for implementation versus using CSU staff.

Summit Blue has found that the use of implementation contractors to be an effective way of ramping up
DSM implementtion. Implementation contractors are familiar with the issues of larger scale programs
and can likely more quickly get up to speed, relative to building an internal program. One issue that CSU
will face is that many other utilities across the U.S. arergitieg to ramp of their programs as well, so
demand for these resources will be high.

One step that is likely to help in ramping up the savings levels is increase the extent of working with the
equipment and services vendor community. Most utilities ilbé&se practices group of utilities have
extensive vendor outreach programs.
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1 | NTRODUCTION

DSM programs consist of the planning, implementing, and monitoring activities of eldiities that

are designed to encourage consumers to modify their level and pattern of electricityRShte.

represents an important resourceGatorado Springs Utilitie§CSU), one growing increasingly

important as fuel and commodity prices becomeewolatile and greenhouse gas regulation becomes

more likely. Estimates of DSM potential are a key input to the integrated resource planning process,

which considers the load forecast and both su@piyg demandide resources. This study presents the

resl ts of an analysis of the DSM potenti al in CSU®S

1.1 Overview of CSU

CSUis amunicipally-owned, fourutility (electric, natural gas, water, and wastewater) company serving

the Pikes Peak area. It has 205,000 gteservice customern 2007, summer peak demand was 863

MW. CSU projects that demand will increase t'5SBMW by 2018i n t he absence of DSM.
annual loadactori s approxi mately 65%. CSUbs fuel mi x is 76

1.2 CSUOG s re@DIM Programs

This section briefly descr i be saddieSsig dectricityefficency DS M
and demand response

1.2.1 Residential

Home Efficiency Assistance Program (HEAP)

HEAP is a partnership betwe@sUand the Energy ResourGenter providing lowincome residential
customers witlireeenergy and water audits and retrof@@alifying customers are eligible for
installation of compact florescent lamps, insulation, weather stripping, a new fuanda@ore.

Home Improvement Fin  ancing

The Home Improvement Financing Program is a partnership betw#&dand ENT Federal Credit
Union providing residential customers with lémterest rate financing on more than 60-approved
energy/water/renewable energy home improvement projects.

Load Cycling Pilot Program

The LCPP allow€SUto adjust residential customers' central air conditioning thermostats during periods
of high demand for electric power. Customers get atiome $25 credit on their utilities bjland if they
remain in the pygram until the end of May 200®ey get to keep a $300 rematentrolled thermostat.

®U.S. Energy Information Agenc§lectric Utility DemandSide Management 1999.
http://www.eia.doe.gov/cneaf/electitiddsm99/dsm_sum99.html

Renewable energy, which involves energy supplied from renewable natural resources, is distinct from DSM, and is
not addressed in this report.
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The pilot is limited to homes with central air conditioning in certain ZIP codes due to thermostat signal
reception. The study concludes at the enDetembel008.

Electric Efficiency Product Promotion

This product is a compact fluorescent light bulb distributed to charitable organizations and offered to save
energy for lowincome families.

Builder Incentive Program

This program is targeted to homebuilders. The go#iisfprogram is obtaining demand and energy
reduction and encourages homebuil deNERGYSTARQual i fy
New Homes progranENERGY STARNew Homes are independently verified to save at le&étrhbre

energy than local codequires.

Residential Efficiency Rebates

CSU offers rebates f&ENERGY STAR qualifiegprogrammable thermosginsulation, air sealing,
windows, and furnaces.

1.2.2 Non-Residential

Kilowatcher Rate Program

The Kilowatcher Rate Option is a businesspeakdemand reduction program. The rate is available to
business customers on the Industrial Service Fafray Rate or Military Rate with an electric usage of
500 kW or greater. The customer must sign-antidthcontract agreeing to participate in the ratéap
which begins on April 1 and ends March 31. During Super Peak periods, the customer's electric rate
increases dramatically, if they choose not to curtail electric use. The cumulative number of Skiper Pea
hours is limited to 100 during the -t2onth cotract period. Super Peak periods can be called during
normal peak hours, Normal peak hours are Monday through Friday, excluding-tagsdlwed holidays.
Specific onpeak hours are: (1) Summer (Ap$September) 11 a.m. to 6 p.rand (2) Winter (October
March) 4 p.m. to 10 p.m.

Business CFL Promotional Program

This program is a partnership betwe28U, manufacturersaand local lighting retailer<CSUprovides an
incentive payment to lighting retailers that promote andE=¢BERGY STAR qualifiedCFLs to
customers itheelectric service territory.

Peak Demand Rebate Program

The Peak Demand Rebate program is a custom rebate program for medium to large business customers
with the goal of obtaining epeak summer electric demand reduction through the iatstallof eligible

DSM measures (i.e., lighting, motors, HVAC, and/or load shifting) in return for a $400/kW incentive.
Eligible projects must combine to a minimawhl0 kW demand reduction during the suermpeak

periodi defined as 3:00 p.no 6:00p.m.Monday through Friday, from June 15 to September 15,

excluding federal holidays.
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Business Lighting Rebate Program

CSU offers business customers rebates to help cover the cost of retrofitthfitibrescent fixtures with
new highefficiency T-8 lamps andlectronic ballasts. Rebates are for the technology pair: N8iaimp
(includes Ubend type) and electronic ballast

Light Emitting Diode (LED) Traffic Signal Rebate

This programwas an electric DSM solution for business customers on the Traffic Sigreal Reg goal

of this programwas to obtain demand and energy reduction. CSU effeebates to help cover the cost of

retrofitting red and green incandescent traffic signal bulbs BitBERGY STARqualified red and green

LED bulbs.Becausehtis program has le@ successfuto the extent that the market for this technology is

saturated t he program is no l.onger a part of CSUOGs por

1.2.3 Combined

Energy Efficiency Profiles

The profiles oférresidential and business customers with a fsadine, personalizednalysis with
recommendations on how to reduce energy usage.

1.3  Study Goals and Approach
The overall gals ofthe DSM potential study are:to
e Assess the technical, economic, and achievable potential for the residential sector and for the

commercial, indatrial, and agricultural sectaind

e Develop highlevel DSM program plans.

Summit Blue undertook tHeSM potential study througtine following key tasks:
e Conductingprimary data collectign

¢ Developng baseline consumption profiles, and devéigpnitial building simulation model
specifications

¢ Characterizinghe DSM measures
¢ Conducing a DSM benchmarkig and best practices analysis;
¢ Conducing benefitcost analysis
e EstimatingDSM potentialsand
e Developng preliminaryprogram plans.
These stps are discussed in more detail in chapters of the report.

1.4  Organization of Report

The next section discusses data collection. This is followed by a chapter on baseline consumption profiles
and initial building simulation model specifications. Chapter dudises the DSM measure
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characterizations. Chapter 5 provides discussion of benchmarking and best practice results. Chapter 6
presents the cost effectiveness analysis. This is followed by a DSM potential methodology and results
chapter. The final chaptergsentgpreliminaryprogram plans. Detailed data are provided in a set of
appendices.
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2 DATA COLLECTION

Summit Blue conducted surveys of residential andnesidential customers in the service territory. The
purpose of the surveys was to inform the simafatnodel development used to estimate measure
savings, provide an understanding of existing saturation of desidadnanagement measures, and
provide data for measure diffusion modeling.

2.1  On-Site Residential Survey

In this section, Summit Blue presents gurvey process and resultbe next section presents the
sampling plan and samples for thesste surveys. This is followed by a summary of the data collected
from the surveys.

2.1.1 Sampling Plan and Samples

Summit Blue derived the residential survey sanfiigm the participants in the Residential Survey
completed byCSUin 2008 The Summit Blue team focused on three types of residential structures:
singlefamily existing construction, singlamily new construction, and mufiamily constructiof
Existingconstruction represents homes built in 1980 or eadi@inew construction represents homes
built in 1981 or later 1980 was used to divide the population into new and existing construction as it is
the median year of construction for surveyed CSU ocastdhomesThe team evenly distributed the
sample across the three groups.

The resulting distribution of targeted completions for thesita surveys is shown ifable2-1. This
distribution will provide relative precision of 90%/10% overall for the total of 68, and around 80%/18%
within each cell

The Summit Blue team attempted to split the segments eﬁbylryesidential type; however, limits on
number of customers within cells prevented an exactly equal Bpéitefore, more surveys were
completed for the singlamily construction types than the mulimily construction types due to the fact
that the smple contained more singfamily customers than muifamily customersTable2-1 presents
the breakdown of the completed-site surveys for eachsiglential type.

® The multifamily construction group was too small to further stratify by building aitfe any statistical precision.

" Assuming a proportional response of 50#mple size = N x [P x (P) x Z*2 / [N x E~2 + P x (P) x Z"2]

& The multifamily construction group target contained one less survey than the other groups because the total
numbe of surveys was not divisible by three.
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Table 2-1. Targeted Completions for the Commercial and Industrial On -Site Surveys
by Sector

Targeted Actual
Residential Type Completions = Completions
SingleFamily Existing Construction 23 27
SingleFamily New Construction 23 32
Multi-Family Construction 22 9
Total 68 68

2.1.2 Data Collection Results Summary

The data collected from the 68-site surveys with residential customers within @&U service area are
summarized by the following topic areas:

¢ Decision maker survey

¢ Building specifications including building ownership, age of buildings, size of buildings, and
equipment usageand

e Technology densities and efficient technology awargnes

Decision Maker Survey

A summary of the decision maker survey results is provided b&omplete tables of the results are
available in Appendix AThe survey is presented in Appendix B.

The majority of participants use their home as their main resédd&€he average monthly electric bills
tended to be larger for singlamily compared with multfamily construction, as one might expethe
majority of singlefamily existing construction participants (54%) and the majority of sifegtély new
constrution participants (65%) have an average monthly electric bill of $51 or more; however, the
majority of multi-family construction participants have an average monthly electric bill of $50 or less.

All participants were asked questions about their decisi@king process with regard to energy using
equipmentThe top considerations for participants when deciding whether or not to invest in energy
conservation programs were financial returns and first cost of conservation mg&sarésag someone
who has doa it successfully was also high on the list for miathily construction participant3he most
important financial criterion used to evaluate energy conservation investments was a simple payback,
with the cutoff point ranging from 3.5 years for muftamily construction participants to 5.8 years for
singlefamily new construction participants.

Participants also discussed their awareness of and participa@@iis demandside management
programs Seventynine percent of participants were aware of epemanservation and load management
programs offered b€SU. Fifty-three percent of participants were familiar, either aided or unaided, with
theENERGY STARClothes Washer prograr®ther programs with high familiarity were teNERGY
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STAR Windows,ENERGY STAR Furnace, anENERGY STARProgrammable Thermostdthirty-

three percent of participants had participate@8Us energy conservation programs, with ElSERGY

STAR Programmable Thermost&#NERGY STAR Windows, anENERGY STARClothes Washer
programs a popular program®articipants were asked about their interest in controlling their electric
load to reduce electric bill©f the 83% of participants that were very interested or interested, participants
stated that they would consider reducing or tugroff lights (72%), reducing or turning off air

conditioning (27%), and cycling air conditioners or other equipment (18%)

One singlefamily new construction participant did not complete the decision maker suivesefore, all
results are presented f@r participants.

Building Specifications

A summary of the building specification results is provided be@omplete tables of the results are
available in AppendixC. Data for this section is from the Summit Blue 2008 Residentigbi@nSurvey
and theCSU 2008 Residential Surveyonducted by telephon&he Summit Blue oisite survey form is
included as Appendix D.

The surveyed spaces varied by year of construction,asigeowner status (occupied or rented)
Construction year of buildings in the sammaged from 1889 to 2006he majority of all residences
surveyed are owneéloor area of the surveyed space ranged from 750 square feet to 5,340 square feet
The majority of residences have welbpdme construction @ for single family existing, 97% f®ingle
family new, and 89% for multifamily) and double pane windov&45or single family existingg4% for
single family new, and 84% for multifamilyentral air conditioning units and ceiling fans are the
primary cooling types, while furnaces are trimary heating typéNatural gas is the primary heating
source for all surveyed residential urfitdatural gas is also the primary water heating fuel.

A note onCompact fluorescent light bulbs (CFL§)FLswere one measure that many participants
mentianed as a concerRarticipants had heard that they were harmful to the environment or specifically
knew that they contained mercury and could not be thrown away in theMiasi participants asked

about the best way to dispose of CFLkerefore, ifCSUplans to increase the density of CFLs in their
service territoryijt is recommended that CSU increase their current efforducational campaign

about the mercury in CFlandways to dispose of the bulbsspecially through participating retailers

Technology Density and Efficient Technology Awareness

A summary of the technology density resuteflecting number of units per honig provided below
Complete tables of the results are available in Appedix

For all residential types, despite thethmwareness of CFLs, incandescent bulbs have a higher
technology density than CFLENERGY STARrefrigerators and freezers are installed at a lower density
than standard modells contrast, low flow showerheads and faucet aerators are install&éibaea

density than standard showerheads or no aerators in-&amgily existing and multfamily residential

units Other density resultslong with awareness of energfficient technologies and willingness to

install those technologigare availablén AppendixE.

° Two of the participants had stated in the saturation survey that they were electric heat customers. However, the on
site surveyor found that natural gas was the primary heating source.
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2.2  On-Site Non -Residential Survey

Summit Blue Consulting conducted-site surveys withsub a mp |l es of QO&ideéntsale@d0 07 n on
use survey participantShe data collected during the-site surveys provided primary data for the

baselire consumption profiles and the building simulation model specifications. The next section presents

the sampling plan and samples for thes@r surveys. This is followed by summary of the data collected

from the surveys.

2.2.1 Sampling Plan and Samples

Summit Bue Consulting derived the naasidential survey sample from the participants in theused
survey completed bg€SUin 2007 The Summit Blue team focused on the four largest segments in terms
of usage for the oenrite surveys (excluding military): officegtail, restaurant, and

manufacturing/industrial.

Retail Office

Manufacturing/ Restaurant
Industrial

Images of ossite survey sites in Colorado Springs

The team evenly distributed the sample across the four groups. The team stratified the segments into
small and large, based on electric rate:

¢ Small indudes the E1C rate (Small Commercial) and the E2C rate (General Commercial)

e Large includes the ETL rate (Time of Day Service), the E8T rate (Time of Day with 500kW
minimum), and the E8S rate (Time of Day with 4000 kW minimum)

The resulting distribution dirgeted completions for the -ite surveys is shown ifable2-1. This
distribution will provide relative precision of 90%/9% overall for the tofe88, and around 80%/19%
within each celf®

As shown inTable2-2, the Summit Blue team attempted to split the segments equally into small and
large;however, limits on number of customers within cells prevented an exactly equal split. Therefore,
for some sectors, more surveys were completed for the small building types than the large building types

10 Assuming a proportional sponse of 50%,asnple size = N x [P x (P) x Z*2 / [N x EA2 + P x (P) x Z*2]
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due to the fact that the sample contained more smaalbmers than large customérable2-3 presents
the breakdown of the completed-site surveys for each sector by small and large customers

Table 2-2. Targeted Completions for the Non  -Residential On -Site Surveys by Sector

Targeted Completions

Sector Small Large Total

Office 11 11 22

Retall 11 11 22
Restaurant 11 11 22
Manufacturing/Industrial 11 11 22

Total 44 44 88

Table 2-3. Summary of the Completed Surveys with Non -Residential Customers

Actual Completions

Sector Small Large Total
Office 12 10 22
Retalil 17 5 22
Restaurant 15 7 22
Manufacturing/Industria 11 11 22
Total 55 33 88

2.2.2 Data Collection Results Summary
The data collected from the 88-site surveys with commercial and industrial customers withilC®id
service area are summarized by the following topic areas:

e Decision Maker Survey

e Building specifications including building ownership, agéoildings, size of buildings, and
equipment usageand

e Technology densities and efficient technology awareness
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Decision Maker Survey

A summary of the decision maker survey results is provided bé€lomplete tables of the ndss are
available in Appenid F. Appendix G contains the final egite survey form.

All participants were asked questions about their decision making process with regard to energy using
equipmentAbout half of the businesses surveyed were single establishmentGifitiese survesd,

45% spend 5% or less of their total operating costs on electricity, while 40% did not know how much of
their total operating costs they spent on electridibe companies surveyed consider financial returns

(65% of participants) and first cost of cengation measures (55% of participants) as main issues when
deciding whether to invest in energy conservation meadtxpgected business benefits/improvements

also topped the list with 34% of participants responding that this was an important considEnatio

most important financial criterion that companies use to evaluate energy conservation investments is the
simple payback method.

Sixty-one percent of participants were aware of energy conservation and load management programs
offered byCSU, but fewe were familiar with the names of these prograReaticipants stated that they

had the flexibility to reduce or turn off lights, heating, air conditioning, refrigeration or a process (68%),
pre-chill or preheat the building at night or in the morning 83 or install a mix of energy efficiency
measures to gain peak demand reduction (588t only did participants have the flexibility to take load
reduction actions, 87% of participants were either very interested or somewhat interested in controlling
thdr electric load to reduce their bills

Building Specifications

A summary of the building specification results is provided be@wmplete tables of the results are
available in Appendix HThe survey is presented as Appendix I.

The surveyed spaces vatiby owneroccupied or leasethased on the sector and sitbe majority of
manufacturing/industrial buildings were owné&wbnstruction year of buildings in the sample ranged from
1,895 to 2,006Floor area of the surveyed space ranged from 400 squate f£9,000 square fedthe
majority of buildings have a single zone HVAC system (2086%), while over half of the office

buildings also have a multiple zone HVAC systé&or those buildings with a single zone system, the
majority use packaged singlermounits with direct expansion providing cooling and a furnace providing
heating Natural gas is the primary heating source for most seexcept for the office buildings

A note onCompact fluorescent light bulbs (CFLS)FLs were one measure tmaany participants

mentioned as a conceiParticipants had heard that they were harmful to the environment or specifically
knew that they contained mercury and could not be thrown away in theMias participants asked

about the best way to disposeGFLs Therefore, if CSU plans to increase the density of CFLs in their
service territory, an educational campaign about the mercury in CFLs along with instructions about the
ways to dispose of the bulbs would be recommen@étkr utilities have partneredth local businesses

to collect CFLs in bins for disposdlhis tactic could also be explored.

Technology Density and Efficient Technology Awareness

A summary of the technology density results is provided heBmmplete tables of the nass are
availabe in Appendix J

Over all sectors, despite the high awareness of CFLs, incandescent bulbs have a higher frequency density
than CFLsIn all sectors but the manufacturing sector, T8 and T5 bulbs have a higher density than T12
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bulbs LED exit signscompare to incandescent exit sighand programmable thermostedsnpared to
standard thermostats, are installed at a higher or similar density in all SEctmremizers are installed at
different density levels for different secto@ther density results aig with awareness of energy
efficient technolgies are available in Appendix J
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3 DEVELOP BASELINE CONSUMPTION PROFILES
AND | NITIAL BUILDING SIMULATION MODEL
SPECIFICATIONS

One of the most important aspects of any planning study, including DSM potardiaksis to develop a
clear understanding of oneds starting point. Pl an
inaccurate assumptions about baseline conditions from which forecasts are developed.

Summit Blue staff reviewed and processed tlt@lrdata collected, to develop residential and
commercial market profiles containing the following elements:

1. Customer counts, sales, and peak demands for residential and commercial customers by major market
segment.

2. Historical usage and company égasts of customer counts, sales, and peak demands for each market
sector, and segment, if available, for the riertyears.

3. Trends in electric use per customer and overall electric use by market sector and segment, if
available, will be identified fnm the information above.

4. Customer facility characteristics, such as size, and building shell eleswgiisas insulation.

5. Customer energy using equipment saturations and DSM measure saturations.

3.1 Overview of CSU Customers and Usage

Table3-1 summarizes the number of customers, total sales, and use per customer froRIgR068-1
breaks down usage into residential, mesidential, and military categories. As can be seen, non
residential, which includes oamercial and industrial sectaztemprised 59% of sales in 20@esidential
made up a third of the total, and military use, which is excluded from the analysis, makes up the
remaining 7%.

Table 3-1. CSU Summary, 2006 Customer Statistics

Residential Non-Residential Military Interdepartmental
Customers 180,174 23,864 3 403
Energy Sales (GWh) 1,391 2,664 303 166
Average Energy 7,721 111,76] 101,124,79|) 410,721
Use/Customer (kWh)

Source:CSUand SummiBlue Consulting
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Figure 3-1. Annual Electricity Sales

Annual Electricity Sales

Interdepart.
3%

Military
7%

Non-Residential
59%

Residential
31%

Total:4,527.6 GWh

Source:CSUand Summit Blue Consulting

3.2 Residential Sector

Within the residential sector, we disaggregated usage based on a breakdown of sales by customer, age,

and building type. The median year of construction f6S&Jc ust omer 6 s home was 1980
report, homes built in 1980 or before are considéredx i st i ngo and homes built a
Ainew. 0 The inherent differences between building
families required that the residential classes be further broken down based on the number oftfatnilies
lived at a particul ar IFoacmaitliyono, fASingle Familyo o

As can be seen iRigure3-2, despite an even distribution by number of acts, new, single family

homes consume over 23% more energy than the typical home built prior toAl&8je portion of this
additional energy use can be attributed to the prevalence of air conditioning and larger sizes of newer
homes Newer homes haven average, 32% more floor area than an existing residence and are 50% more
likely to have an aiconditioner Two out of three mulifamily homes also have aionditioning
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Table 3-2. CSUO6 s Re s i amemBreakdown, P008sStatistics
Single Family, | Single Family, Total, CSU
New Existing Multi-Family Forecast

Customers (count) 70,267 72,069 37,836 180,172
Customners (%) 39% 40% 21% 100%
Energy Sales (GWh) 654 544 193 1,391
Average Energy Use

per Customer (kW) 9,309 7,548 5,097 1,721

Source:CSUand Summit Blue Consulting

Figure 3-2. Annual Residential Electricity Sales

Source:CSUand Summit Blue Consulting

3.2.1 Simulation Modeling

As the basis fodetermining usage by eade categories, Summit Blue used eQuest v.3.6 to create three

Multi -Family

14%

Single
Family, Existing
39%

Single

Family, New

47%

Total: 1,391 GWh/yr

computer models that would simulate annual building energ} T$e sectors modeled in this way
include single family, new; single family, existing; and médtinily homes. Baseline characteristics for

each

segment

wer e

prepared

based on

dat a

col

M eQuest isvell-respecteavithin the energy modeling community. It is hourly energysimulation tool developed
by James J. Hirsch & Assatesin collaboration with Lawrence Bleeley National Laboratory, and is funded and
distributed by th&JS Department of Energy (USDOE).
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2008 customer survey. The simulation models of typical Colorado Springs buildings have the following

attributes:

e Single Farnly, New

(0]

O O O o o o

(0]

Two stories, both above grade, approximately 2,980 square feet of conditioned floor
space

Buildingconstre t i on i s standard 20x406 framing
Insulation values of R3for walls and R34 in the roof

Windows are a mix of singlpane, doublgane, andlouble lowe glazing

All windows have cleaglass and wood or vinyl frames

Lighting power density of 1.31 Wit

Air-conditioning provided by an agooled, direcexpansion unit (seasonal engrg
efficiency ratio [SEER] 10.6)

Heating is provided by gasfired furnace (annual fuel Uization efficiency [AFUE]
80%)

Water heating is provided by a starl&0 gallon gagired tank

¢ Single Family, Existing

(0]

O O O O O o o

(0]

Two stories, one below grade, approximately 2,250 square feet of conditioned floor space
Building canstructionisst andard 20x40 framing

Insulation values of R.3for walls and R34 in the roof

Windows are a mix of singlpane, doublgane, and double low glazing

All windows have cleaglass and wood or vinyl frames

Lighting power density of 1.12 Wit

The typical existing homdoes NOT have aitonditioning

Heating is provided by a gdised furnace (AFUE of 80%)

Water heating is provided by aastlard 40 gallon gd#ed tank

e  Multi-Family

(0]

O O O O o o o o

Single story with two adiabatic walls; approximately 1,665%asgdeet of conditioned
floor space

Buildingconstra t i on i s standard 20x40 framing
Insulation values of R3for walls and R34 in the roof

Windows are a mix of singlpane, doublgpane, and double low glazing

All windows have cleaglass and wood or nyl frames

Lighting power density of 1.12 Wit

Air-conditioning provided by an agooled, diectexpansion unit (SEER 10.6)

Heating is provided bg gasfired furnace (AFUE 80%)

Water heating is provided by astlard 40 gallon gd#ed tank
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Thedefaul settings from eQuest were used for secondar
onsite surveys. To ensure the applicability of the models to CSU customers, the Colorado Springs

TMY2'? weather data set was used for all simulations and resetiscalibrated using regional data from

the Residential Energy Consumption Survey.-Hsd data was also validated throughBhiédings

Energy Data BookndBuilding America Benchmark

3.2.2 End-Use Breakdown

The simulation modeling provided the basis for disaggregating usage of each housing class by the
primary enduse.Figure3-3, Figure3-4, andFigure3-5 summarize these break dowfos the typial

house in each segmeits can be seen, the major amgks are generally consistent across the housing
spectrum. The largest load portions are due to refrigeration (including second refrigerators and freezers),
miscellaneous equipment, lighting, clotligging, and coolingMiscellaneous equipment includes such
items as computers, clothes washers, pool pumps and heaters, ceiling fans, portable heaters, and other
typical household load3elevisiort* and the associated peripherals also presented a sighlfieal

throughout the analysis. Peripherals associated with the television category, and included in the totals
below, include: cable boxes, DVD/VCR players, and digital video recorders. Only existing single family
homes exhibited a tendency to use marergy for cooking’ than for televisionCooking loads include

stove top, oven, and microwave use.

Oneothersignificant difference is space cooling. A typical single family new hantea typical muit
family homehasspace cooling, while a typical singlmily existing home does not.

In single family existing and new homes, showkigure3-3 andFigure3-4, refrigeration is a

particularly large portion of the home energy uge tb tendency for home owners to have a second unit
or separate freezdt is common for this second unit to be older, poorly maintained and possibly located
in an unconditoned garage or similar area. In rfaftiily homes, shown iRigure3-5, typically only one

unit is present and the total annual use is significantly smaller.

The typical home in the CSU service area does not have electricwateriegg . CSUOGS survey ¢
indicate that 12%, of new single family, 9% of existing single family, and 31% of multifamily homes use

electric water heater@Ve estimate typical usage as 3,280 KWWh2,950 kWHyr, and 2,810 kWh/yr per

single family, new; singléamily, existing; and multfamily home, respectively. This is based on average
occupancies of 2.5, 2.2, and 1.7 people, respectively

Homes in the CSU area also showed a higher than normal tendency to uséyelexzited cooking

rangesThe percentagef homes that reported using electric stoves were: new, 76%; existing, 80%; and
multi-family, 95%. The annual consumption of these appliences (range and oven only) is estimated to be:
single family, new 615 kWh/yr; single family, existing 920 kWh/yr; amalti-family 315 kWh/yr.

2 Typical Meteorological Year data is collected by the National Renewable Energy Lab and is the primary reference
for hourly weather data for a specific geographic location.

13 http://www.eia.doe.gov/emeu/cbeesidhttp:/buildingsdatabook.eere.energy.gov/

4 Energy use for televisions is based on the aggregate of use reported in the Residential Energy Consumption
Survey, theBuildings Energy Data Bogland theBuilding America Benchmairogram.

15 Assumptions in calculating cooking loads: an average stmveeal requires two burners for 30 minutes; a meal
cooked in the oven requires a total of one hour forthgaing and cooking time.
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Figure 3-3. Single Family, New; Typical Consumption by End -Use
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Source: Summit Blue Consulting
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Figure 3-4. Single Family, Existing ; Typical Consumption by End  -Use

Dishwasher
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Television . )
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Figure 3-5. Multi -Family; Typical Consumption by End -Use

Dishwasher
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Refrigeration

Cooking 185
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Source: Summit Blue Consulting

3.3 Non - Residential

Within the nonrresidential sectp we disaggregated usage based on a breakdown of sales by customer
classification fromCSU. As can be seen irigure 3-6, nonresidential usage is dominated by
manufacturing and large offices, followed by large retail. Other significant sectors include small retail,
small offices, groceries and restaurants.
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Figure 3-6. Annual Non -Residential Electricity Sales

Restaurant Large
2% religious
warehouse

grocery. Restaurant Sma 2%/ 1%

5% Manufacturing
37%

Retail Large
7%

Office Large
33%

Total : 2,887 GWh

Source: Summit Blue Consulting

3.3.1 Simulation Modeling

As the basis for determining usage by end use categories, Summit Blue used eQuest v.3.6 to create three
computer models that would simulate annual building energyTiisgesectors modeled in this way

include retail, office, and restaurant. We did not model manufacturing, since this usage tends to be largely
driven by processes, rather than building use. IBeseharacteristics for each segment were prepared

based on data collected during site visits and from-mailirveys. Simulation models of typical

Colorado Springs buildings had the following attributes:

e Office
o Building const r uctete wls and smetadfiamddRIsraof at ed con
Square footprint; foustories; appyximately 132 feet on each side
Windows are clearaliblepane with aluminum frames
Lighting systems average 1.24 \ifghting power density
Air-conditioning provided by mukzone air-cooled,directexpansion unit (8.2 EER)
Heating is provided by a gdised furnace oprating at an efficiency of 80%

O O O o o o

Water heating is gafired
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o Air distribution is singlezone per floor with economizer
o 11.5kWh/styear
e Retail

0 Building constructions insulated concrete masonry unitd@) with metal framed R
18 roof

Single story; square footprint; aggimately 180 feet on each side

Windows are clear doubjgane with ailminum frames

Lighting systems average 1.99 W/ fighting power density.

Air-conditioning provided by packaged, &iooled, diectexpansion coolers (8.5 EER)
Heating is provided by a gas fired furnacegiing at an efficiency of 80%

Water heatings gasfired

O O O O O O o

Air distributionis singlezone with economizer

0o 11.6kWh/styear
e Restauant

0 Building construction is insulatedMU with metal framed R21 roof
Single story; square footprint; amximately 66 feet on each side
Cooking appliances split 20&8ectric, 80% gas
Windows are clearalblepane with aluminum frames
Lighting systemsaverage 1.64 W/ ftRghting power density
Air-conditioning provided by packaged,-awoled, diectexpansion coolers (8.5 EER)
Heating is provided by a gas fired furnace@ing at an efficiency of 80%
Water heating is gafired

O O O o o o o o

Air distribution is dal-zone with kichen area separate from dining
0 24.3 kWh/sfyear

The default settings from eQuest were used for secondary characteristics not captured by either
survey. To ensure the applicability of the models to CSU customers, the Colorado Spring§ TMY2
weather data set was used for all simulations and results were calibrated using regional data from the
Commercial Buildings Energy Consumption SuiVégnd-use data was also validated through the
Buildings Energy Data BooR

18 Typical Meteorological Year data is collected by the National Renewable Energy Lab and is the primary reference
for hourly weather data for a specific geographic location.

7 http://www.eia.doe.gov/emeul/cbecs/
18 http://buildingsdatabook.eere.energy.gov/
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3.3.2 End-Use Breakdown

The simulatiormodeling provided the basis for disaggregating usage by the major building segments.
Figure3-7, Figure3-8, andFigure3-9 summarize this break down. As can be seen, the major end uses

differ by building type. In offices, lighting and miscellaneous equipment comprise ov¢hitgs of the

total usage. In retail, area lighting is even more signifiemompassing nearly half the connected load.

In restaurants, only cooking and kitchen reldtedis have the potential to surpass lighting loads. Also of

note, the food service industry is the only sector that has a greater than 1% (3% reported) electricity usage
external to the building envelopeEhis demonstrates importance of exterior lightisgd on or around

signage

Figure 3-7. Office Electricity Consumption by End -Use

Office Electricity Consumption by End-Use

Vent. Fans
10%

Misc. Equip.
34%

Area Lights
3 5%

Source: Summit Blue Consulting

Internal gains from office equipment, lights, and staff are a driver of the need forcepéing in the

office sector. Ventilation fans are also a large portion of the overall building enerdyenaase they

alieviate some of the need for cooling during the winter months and also supply the fresh air required to
maintain proper indoor air @lity standards.
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Figure 3-8. Retail Electricity Consumption by End -Use

Retail Electricity Consumption by End-Use

Vent. Fans
7%

Spaceooll
14%

ArealLights
Misc. Equip. 56%
23%

12.4kWh/sqft

Source: Summit Blue Consulting

In an attempt to make merchandice more appealing, retailers often install significantly more lights tha
any othersectoL i ghti ng power density in retail spaces
for incandecent lamp#candecent technologies tend to offer better color renddxinigvith greatly

reduced efficacies rdiae to fluoresent gtions Miscellaneous equipment contains such devices as cash
registers, office equipment, miscellaneous pumps and motors associated with air handlers, motors on

automatic doors, and so forth
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Figure 3-9. Restaurant Electricity Consumption by End -Use

Restaurant Electricity Consumption by End-Use

Ext. Usage
3%

Vent. Fans
6%

Cooking
Refrigeration 32%
12%

Space Cool
17.%

Area Lights
2 24.9 kWh/sqft

Source: Summit Blue Consulting

Because of the diversity between individual businesses, energy used for cooking in restaurants is difficult
to quantify Based on the best information available, load distribuigtween gas and electric appliances

was split 80/20, respectivel¥his underscores the importance of efficient cooking technologies and
equipment maintenance, as 20% of the total cooking load still surpasses any other individual restaurant
relatedenduse. External energy use is that which does not contribute to loads within the building. The
primary contributor to this category is signage and parking lot illuming®efrigeration loads, like

cooking loads, can vary greatly between busine3sgs has to do with walin dimensions, frequency of

staff opening the door, age of the equipment, and other factors.
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4 CHARACTERIZE THE DSM MEASURES

After estimating baseline consumption, characterization of DSM measures requires: 1) determining the
list of measures to evaluate, 2) estimating the incremental savings from each méaguoging from

the baseline to the new technology, and 3) detenmgitfie incremental costs and lifetimes for each of the
new technologies. In addition, the baselines must consider that different classes of buildings have
different penetrations of technologies, such as existing homes compared to new construction.

4.1 DSM Meas ure List

The first step in the DSM measure characterization process is to develop appropriate sets of these
measures for inclusion in this study. We then developed estimates of energy and demand savings, costs,
and lifetimes in the residential and nonresitial sectors.

The measures and their descriptions of the technologies aregadnidppendiX. Three different
program design options are included

¢ Replace on Burnoutmeans that a DSM measure is not implemented until the existing
technology it is rplacing fails. An example would be an energy efficient clothes washer
being purchased after the failure of the existing clothes washer.

¢ Retrofit means that the DSM measure could be implemented immediately. For instance,
installing a low flow showerhead isually implemented before an existing shower head
fails. Replaing incandescent lamps may teplace on burnoutbut can be treated as a
retrofit because of the relatively short lifetime for incandescent bulbs.

¢ New Constructionmeans measures that arstalled at the time of new construction.
Baseline technologies may be different in the new construction market

4.2  Energy Savings Estimates

We used distinct methods for estimating savings for clidefeendent measures, such as building
envelope and heatingentilating and airconditioning measures, and for climételependent measures,
such as lighting, water heating, appliances, and motors.

4.2.1 Climate -Dependent Measures

For climatedependenmeasures, Summit Blue used a combination of building simulationlimgdesing

the eQuest model and engineering estimates for Colorado Springs to estimate DSM measure per unit
savings. We first developed building prototypes
as described in the previous chapter. We calibre d t he eQuest esti mates for
customer billing data and to regiordta Then we estimated the DSM measure savings impacts using

the building simulation software.
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4.2.2 Climate -Independent Measures

For the climateandependenDSM measuressummit Blue used many resourcegluding the U.S.
Department of EnerggNERGY STARProgram’’ the California Database of Energy Efficiency
Resources (DEERY,various utility online audit services, and manufacturer and national retailer date
We adjusted he ener gy and
based. Other endses were analyzed using engineering princigigésh as steadstate heat loss, rated
power, and hours of operation. As appropriate, we consideezddtipn with heating and cooling

systems, using factors developed with the eQuest model.

demand i

mpact s

4.3 DSM Measure Costs and Lifetimes

For DSM measure costs, Summit Blue used a variety of sources, primarily the DEER database, adjusted
by geographic multiplier factorsontained in industry sourcesuch as the RS Meangable4-1 presents
the geographic multiplier factors used in the analysis to adapt DEER measure.

Table 4-1. Geographic Multiplier Factors

Type of
Measure DEER Data
Material
Lighting 1.011
AC/Vent 0.999
Heating 0.901
Other (default) 1.000

Labor

1.01

1.068

1.075

1.219

Colorado Springs
Material Labor
0.993 0.857
1.000 0.754
1.008 0.769
1.000 0.888

for

t he

CSUGs

Source: RS Mean8uilding Construction Cost Data 2008, Electrical Cost Data 2008, Green Building

Cost Data 2008, Mechanical Cost Data 2008.

For DSM measure lifetimes, a combination of resources was used, including: manufacturer data, typical
economic depreciation assumpts) the DEER database, and various studies reviewed for this project.

For both market sectors, we estimated the cost of conserved energy and demand after estimating the DSM
measure costs, impacts, and lifetimes for each measweedre expressed in temof the incremental
cost of the measure divided by the lifetime energy or demand impacts. Expressing the DSM measure

costs in terms of $/kW or cents per kWh facilitates cost comparisons between DSM measures and supply

side electricity costs.

19 http://www.energystar.qgov/
20 hitp://www.energy.ca.gov/deer/
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The results bthe DSM characterization are presented in Appendix L
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5 BENCHMARKING AND BEST PRACTICE RESULTS

To ensure that the DSM potential estimates that we develop for CSU are reasonable and appropriate, and
to identify the best practices regarding DSM programs;anelucted a benchmarking assessment on
other wutilitieso6 a.Walsogdaatted indfoamatiorbo slegied pagonad DEH/
programs that previous studies have identified as top perfariffeidentify common best practices of

top performersthe analysis compares detailed program results by customer sector of those utilities
identified as achieving high levels of DSM savings for below median costs.

The next section discusses our data collection.

5.1 Data Collection and Methodology

The following describes the methodologgedto collect and analyze benchmark programs and compare
overall levels of DSM achievements and costs of savings in major customer segments and by program
level, where appropriate.

We collected data and information for DSivbgram results for 47 utilities and energy agencies: 22
investorowned utilities (I0Us) and agencies in 13 states across three regions iSthadJone in

Canada, 12 municipal utilities in lovf seven municipal and cooperative utilities in Minnesatal five
municipal utilities from the West (sd@ble5-1). The organizations were selected as having established
and/or aggressive DSM prograridany of these data were collected for previous projects with additional
locations included specificalfpr this report. Results for CSU are also included.

% Cooperative utilities of lowa are not included due to reporting inconsistencies. See OCA p. 3.
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Table 5-1. Benchmarked Utilities and Agencies 2

Agencies and InvestorOwned Utilities

Midwest Northeast

Duke Energy IN ConnecticutEnergy Efficiency Func CT
Indianapolis Power & Light IN Efficiency Maine ME
Interstate Power & Light IA Efficiency Vermont VT
Interstate Power & Light MN National Grid MA
MidAmerican Energy 1A New Jersey Clean Energy Progri NJ
Minnesota Power MN New York State Energy Research ¢ NY
Otter Tail Power MN Development Authority
Wisconsin Focus on Energy Wi NSTAR MA
Xcel Energy MN

West Canada
Arizona Public Service AZ BC Hydro and Power Authorit BC
Pacific Gas &Electric CA

SanDiego Gas & Electric CA

Southern California Edison CA

Xcel Energy Cco

% Because 2006 resulfisoth costs and impactajere not available for BC Hydro, Duke Energy Indiana,
Indianapolis Power & LightCEEF, NSTARNew Jersey Clean Energy Programtloe California utilities, their
2005 results are used here. Indianapolis Pé@wkeight DSM results wee available only for the residential sector.
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Municipal and Cooperative Utilities

lowa Minnesota
Algona Muni Brainerd Muni
Atlantic Muni Great River Energy Coo
Cedar Falls Muni Marshall Muni
Denison Muni Minnkota Coop
Indianola Muni Shakopee Mun
Maquoketa Muni The Triad Muni
Mt. Pleasant Muni Willmar Muni

Orange City Muni Western States
Pella Muni Austin Energy
Sioux Center Muni CSu
Waverly Muni Fort Collins Muni
Webster City Muni Sacramento Mun

Seattle City Light

In North AmericaDSM is generally delivered lgentral agencies or utiliti@sinvestor or government

owned. In the Midwest, DSM is generally provided through vertically integrated I0Us; the exception is
WisconsinFocus on Energy, a central agency providing most DSM programs in theMstatesota and

lowa are the only Midwestern states that required DSM programs of municipal and cooperative utilities in
2006 Most western states do not require DSM programs of ecipaliand cooperative utilitie$he
organizations examined in the Northeast region all provide DSM through a central agency, except the
IOUs in Massachusetts. The results do not cover all DR provided by the Independent System
Operators/Regional TransmigeiOperators (ISO/RTOs) serving this regoRJM, NYISQ and NE

ISO. In Canada, BC Hydro is a vertically integrated Crown corporation, serves the entire province, has
extensive hydralectric resources, exports significant electricity, and is not deregulate BC Hy dr o 6 s
DSM programs target only energy conservation, not peak demand reduction, as do all of the energy
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agencies included in this analysis. In the West, as in the Midwest, most DSM is delivered through
investor owned utilities, such as the threeifGalia IOUs included in the analysis.

This analysis normalized the reported total program results for utility or agency size and sales to major
customer sector. The benchmarking data for these utilities and agencies were prepared as follows:

e For selectedutilities and other organizations offering DSM programs, compiled 2006
reported program resultsd program descriptions, energy and peak demand savings, ané’costs.
The sources for al most all data were Mtilities
program results. Where 2006 data were not available, 2005 data were used.

e Categorized actual DSM program results by major customer sectér residential and
commercial & industrial (C& and calculated percentages for each sector.

¢ Normalized results by utility or agency overall sales and peak demands to produce
estimates of DSM savingas percentages of overall sales and peak demand (where data were
available). The main source for the basetiakes and peak demand data was FERC Form 861
fromthe EnergyInfomat i on Admi ni swww.aatdoegogudé s web site (

¢ Divided spending by the DSM program energy and peak demand savingsdetermine each
utilityés costs of conserved ener?g“y and peak d

Al t hough every effort is made to collect comparahb
program offerings, evaluation, and reporting prac
andappl esd compar i s ceryutilitfoffers losvineome drograms ordoad nmarvagement
prog,amsAl so, wutilities may report estimated savings
met hods for estimating savings may be morepertsaccur a
included savings that were verified, and few distinguish net savings from gross silewgser, despite

these variations in programming, reporting, and evaluation, the results provide calibration targets for

DSM potential estimates and identigy programs and results for tpprforming portfoliosSee

Appendix M for complete information on DSM program results and expenditures.

Also, given the selection of organizations, the typical performance of this group is likely not typical of all
DSMprog ams; this groupbés performanc.dhus,forahi kely bett
organization with new DSM efforts, the results of this study are suitable goals after an initial ramp up

period.

5.2 Regulatory and Market Context for DSM
Achievements

This section compares the regulatory and market context of the benchmarked locations and discusses the
impact on achievement of DSM.

The achievement of significant DSM savings is influenced by several factors, including the regulatory
environment under whichtilities and agencies operate, whether DSM funds are provided through system
benefit charges (SBChow the issue of lost reveniseaddressed, the provision of financial incentives for

% Costs for load management programs exclude rate discount incentives.

4 Converted program spending toSJdollars where needed using the average currency exchange of
US$1=CDN$1.21.
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DSM performance, etd.able5-2 provides key characteristics by state such as the electricity market
structure, coseffectiveness tests used, DSM targets, and the year DSM programs began.

British Columbia, Connecticut,alifornia, lowa, Massachusetts, Minnesota, and Vermont all achieved

about 1% or more reductions in annual energy sales due to DSM program activity in 2006 (OFI2005)

electricity market structure is not a determining variable in DSM performance; nmabsthifjh achievers

operated under a traditional market structure, but California is partially restructured. The year that

programs began does not appear to have a strong influence on savings achieved. All states achieving high
DSM savings set signifcama ndat ed goals for wutilitiesd DSM prog
financial incentives for cosffective DSM (Minnesota, Vermont), adjustments for lost revenues caused

by DSM programs (California), and use of the TRC test or societal test fegftmsiveness rather than

the RIM test (British Columbia, California, lowa, Minnesota, and Vermont).

Table 5-2. DSM Environment by State

Energy
State/ Year Savings as
Province Began % of Sales DSM Environment
Arizona -- --  No DSM requirements.
British Columbia has a traditional electricity market
structure. BC Hydro, a vertically integrated utility owned |
the province of British Columbia, proposes and implemel
all DSM that is cheaper than supply options, currently ab
British 2002 0.8% CDN 4¢/kWh. The utility relies primarily on the TRC test,
. 0 0 g q
Columbia but regulators have implemented rules related to using tt

RIM test which may restrict the programs that can be
delivered. BC Hydro capitakes virtually all of its DSM
costs but does not get lost revenue adjustment or
performance incentives.

Californiads electricity
Authorized DSM budgets are based on funding levels
necessary foutilities to meet CPUC savings targets by
California procuring coseffective efficiency. Both the TRC and Utilit
1974 1.4t0 1.9% Cost Test are used to screen DSM programs, but the TR
given double the weight of the UCAII utilities now have
some form of revenue decouplirgmoving the disincentive
to procure energy efficiency. Some decoupling mechanis
include shared savings with shareholders. The regulator

% peak DemanideManagement: Determining Appropriate Spending Levels andd&lfesttiveness
Testing Appendix A: Summaries by Jurisdicti®nepared for th€anadian Association of Members of
Public Utility Tribunals (CAMPUT), January 30, 2006.
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Energy

State/ Year Savings as
Province Began % of Sales
Colorado 2006 0.2%
Connecticut 1990s 1.0%
Indiana
0.01to
1990 0.1%
% |bid.
" bid.

DSM Environment

also indicated that it will develop some sort of incentive fi
utilities to deliver energy efficienc¥.

Colorado has a traditional electricity market structime
2006 Colorado settled on savings targets for its major 10
Xcel Energy, amounting to 0.38% of sales by 201%&
Colorado PUC issued its EE goals for Xcel Energy in
September, 1.744\8h and 421 MW by 2015. Municipals
and rural electric cops are exempt from requirements. Xi
Energy filed a conservation and energy efficiency plan in
2008 for 2009 and 2010 that will allow customers to save
money and energy. The $138 million tyear pan includes
35 electric and gas programs. They are designed to save
million kilowatt hours in 2009 and more than 244,000
million kilowatt hours in 2010. The natural gas programs
designed to save more than 318,000 dekatherms and mu
than 403,000 deatherms in 2009 and 2010 respectively.

In 1998, state legislation restructured the electricity mark
and DSM The two resulting distribution companies (The
Connecticut Light and Power Company and The United
llluminating Company) design and implement DSM
programs that are funded by the Connecticut Energy
Efficiency Fund (CEEF), a statutory charge of $0.003/kW\
on retail salesThe Energy Conservation Management
Board, with final approval of the Department of Utility
Contrd, sets the DSM budget, performaraased goals anc
incentives for the DUdPrograms are primarily screened
with the utility test; some programs have been additional
screened with the TRE

Indianahas a traditional electricity market structure. The
state has no formal DSM requirements for utilities. DSM
issues have typically played a limited role in the planning
and construction of electric generation capacity irstate

of Indiana.Indiana utilties are guaranteed cost recovery fi
DSM programsbut not for lost revenue, margin recovery,
DSM financial incentives.
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Energy

State/ Year Savings as
Province Began % of Sales
lowa

1990 0.8t00.9%

Maine 2002 0.3%
Massachusett  1990s 0.9%
Minnesota

1980 0.3to 1.6%

%8 |bid.

DSM Environment

lowa operates under a traditional electricity market struct
Electric and gas utilities are expected to secure maximur
achievable DSM potential, and the Societal Cost test is tl
primary test and is the benchmark for eeBectiveness.
From 19901996, theregulator offered utilities financial
incentives to deliver efficiency, as authorized by law, witt
cost recovery approved Vvi
once every few years. In 1996e law was changed and
incentives were abandoned in exchange éorcarrent cost
recovery. The shift from incentivieased regulation to annu
cost recovery is seen as a success by the utilities. Undet
original rules, utilities waited for up to six years before
recovering their invest me
moneyo di minished the vZI

Maine has a traditional electricity market struct®®5
million/year is allocated for SBC funded energy efficiency
the 2006 budget was $9.6 million. Programs are
administeredy the Maine PUC and delivered through a
statewide effort called Efficiency Maine with goals
established by statuttet has been not e
mechanisms used for Maine investavned utilities do not
coexist easily with revenue neutralieff i ency #s c

State legislation restructured the electricity market in 19¢
and created a SBC of $0.0033/kWihich was changed to
$0.0025/kWh in 2002The Division of Energy Resources
oversees ratepay@unded DSM programsun by DUs or
municipal aggregators, while the Department of Departm
of Telecommunications and Energy reviews cost
effectiveness with the TRC and approves performance
incentives.

Minnesotaoperates under a traditional electricity market
structure. Minimum spending is mandated by law for the
utilities: Xcel Energy, which is nuclear based, must spen:
2% of electric revenues on DSM; nanclear electric
utilities must spend 1.5% of revenuesd gas utilities must

#filnquiry into New Conservation Programs and Developing a Plan for Using Increases in the
Conservation Fund: Docket 20@@60, Maine Public Utilities Commission, March 9, 2007.
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Energy

State/ Year Savings as
Province Began % of Sales
New Jersey Early 0.4%
1981 e
New York
1996 0.3%
0 Ibid.
* bid.

DSM Environment

spend 0.5% of revenues on DS8pending levels are also
determined by IRP process. However, in May 200& state
passed the New Generation Energy, Mdtich changes
goals from spending as percentage of revenues to savin
a percaetage of sales, specifically 1.5% of retail sales anc
minimum of 1% starting in 2010, effectively doubling
savings goalsThe regulator considers the societal test to
the most important test of the five California tebt# also
considers the partigant test to be importgrds well as the
utility test. The utilities used to operate under a lost rever
mechanismbut experienced long times between rate cas
This became a problem, and in 1999 the regulator devel
a new DSM incentive mechanismhd Company earns an
incentive for achievement greater than 91% of its minimt
spending equivalent energy savings goal, which is equal
the number of kWh expected to save when the utility me:
its minimum spending requirement. DSM incentives can
equal upto 30% of program costs.

New Jerseyas a deregulated electricity market. Cost
effective DSM is balanced with impact on rates; $1/MWh
spent for economic peak demand response. Public bene
funds are available for energy efficiency and renewable
energy. Board of Public Utilities now hgehird partied
market managedsto design and implement statéde
programs. New Jersey has been transitioning into this
structure for over two years, which has impacted savings
achieved. It is expected the market managers will be
provided financial inceintes for certain levels of energy
savings

New Yorkhas a deregulated electricity market. $175
million/year is allocated for SB@unded energy efficiency
administered centrally by the New York State Research
Development Authority (NYSERDA), a public benefit
corporation created in 1975 by the New Yot&t8
Legislature. As SBC Program Administrator, NYSERDA
consults with interested
Plano to fund individual
categories established by the Commission, receives and
disburses SBC funds, conducts paogrevaluations, and
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Energy

State/ Year Savings as
Province Began % of Sales
Texas 2000 0.1%
Vermont 2000 1.0%
Washington 2006 0.6%
: . Mid

Wisconsin 198 0.3%
2 |bid.

* bid.

DSM Environment

prepares program reports. NYSERDA is assisted in the
evaluation process by the Independent System Benefits
Charge Advisory Group and a number of evaluation
contractors®

Texas has a deregulated electricity marke1999 Texas
required utilities to meet 10% of load growth through
efficiency or approved load managemént2007,
legislature increased the standard to 15% of load growth
2009, 20% of load growth by 2010.

Vermont has a tradition&lectricity market structure. DSM
was historically funded by a wires charged capped at 3%
revenues; the cap was removed in 2005. Administered
centrally as Efficiency Vermont by third padtyvermont
Energy Investment Corp. (VEIC). VEIC receives incergiv
and performance bonuses to achieve savings higher thal
goals. Efficiency is seen as an option that offers a high le
of net benefits to the state, both environmental and
economic, without the controversy and public outcry that
other solutions have histr i cal |y f aced.
energy needs are discussed, efficiency is increasingly se
the most politically viable solution and has been actively
promoted by the PSB, the Legislature, and the Govérnor

Washingtorhas a traditional electricity market structure
2006 the state began requiring utilities to realize all cost
effective energy efficiency, informed by the Northwest
Power and Conservation Plarhe plan estimates potential
savings of 10.6% of BAU projted needs to 2025
Qualifying utilities must define their cesffective energy
efficiency potential through 2019 by 2010.

Wisconsin has a traditional electricity market structure ar
pays for DSM through a public benefits fuoidup to 1.2%
of annual electric revenues. The Wisconsin Public Servic
Commi ssion is the overall
benefits programs, subcontracting with third party

Aii mpl ementati on contracto
the Focus p Energy program portfolio. No financial
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Energy
State/ Year Savings as
Province Began % of Sales DSM Environment

incentives are available to utilities to provide DSM
programs. One notable setback for the Focus on Energy
programs in the past was that the Wisconsin legislature
diverted 47% of the funds collected from utilityepayers
for the Focus on Energy programs and diverted them to |
balance the Wisconsin state budfet.

5.3 Performance Results

This section compares 2006 electricity DSM program results for residential and C&I customer sectors
combined across the variolegations. Results for IOUs and agencies are shown separate from results for
municipal and cooperative utilities. The analysis identifies typical and best practice results and best
practice portfoliosSee Appendi N andO for complete data and statistits.

5.3.1 Overall Electricity DSM Results

This section reviews DSM program spending, savings, and costs over all customer sectors.

Table5-3 shows the median result for electricity DSM spending, savings, costs, and energy costs over all
customer sectors for the reviewed organizations.

34 bid.

% Incremental peak demand savings wereaneta i | abl e for | owa municipal utiliti
for Great River Energy Coop (MN), Minnkota Coop (MN), Shakopee Muni (MN), the Triad Muni (MN), and
Seattle City Light.
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Table 5-3. Medians for Overall Results

Cost of First

Cost of .
oSt o Year Savings

Spending Energy Savings Peak Demand Savings Energy
as % of Revenue as % of Sales as % of Peak Demand $/kWh  $/kWh $/kW

IOUs &

Agencies 1.8% 0.8% 0.6% $0.08 $0.18 $794
'\cﬂggéss& 0.9% 0.2% 05%  $0.07 $0.24 $551
gosog 0.4% 0.2% 0.6% $0.07 $0.17 $260
EOSOL:B 0.3% 0.36% 0.94% nfa 0.074 $151

Notes: Cost of first year savings should not be confused with a levelized cost of conserved energy. Assuming an
average program life denyears and &.83% discount rate, dividing the cost of first year energy savings by
approximates the levelized cost of conserved energy.

5.3.2 Electricity DSM Spending
This section reviews DSM spending as a percentage of all retail revenue over all customer sectors.

For the I0Us and agencies reviewedhe spending on electricity DSM as a percentage of revenue

ranges from 0.1% to 3.6% with the median at 1.Bigure5-1 shows the distribution of spding on

electricity DSM as a percentage of annual revenues. Organizations with spending rates in the top quartile
are SCE 05 (the fA050 indicates 2005 data were use
National Grid (MA), and SDGE 05, which hadmethighest spending rate, about double the median.
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Figure 5-1.10U & Agency Electricity DSM Spending as % of Revenue
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