




















of the Minnesota research took and public filings formed the basis of understanding the
programs. Evidence from both programs helped to inform the recommendations of this study.

Smart Defrost Controller Field Test

During this study, tw o facilities installed a new technology, the KE2 Evaporator Efficiency

controller . This gave the Project Team the opportunity to conduct field testing on the equipment

to verify its energy savings potential . The measurement and verification (M&V) report stands

alone as a product ofthis study . In short, the test data indicates that attractive energy efficiency

opportunities exist for retrofitting existingwalk -i n freezers with this O0smart
which only defrosts the walk -in unit as needed and also reduces evaporatorfan and compressor

runtime .

One of the installation s of only the controller resulted in approximately 20% energy savings.
Another more comprehensive installation that include d a new evaporator with electronically
commutated (EC) motors, LED lights, and an electronic expansion valve (EEV) reduced the
energy consumption of the walk -in unit by nearly 50% . A fact sheet promoting the measure is
available for use and included in Appendix A and the stand-alone M&V report is included in

Appendix N.

Challenges Erountered

Implementation of the pilot encountered many challenges . Specifically challenges can be
discussed during recruitment, direct install and recommissioning.

Recruitment

Thi s pr oj ec tréstedagnia kepduppasitian.iltgvas presumed that contractors would
be able to recruit existing or prospective customers to work on energy efficiency with them. By
recruiting their own customers, the contractor would be in the position of strengthening a
trusted relationship . Services, implementation and follow -up would all happen naturally
because of that relationship.

In reality, contractors were not successful at enrolling their current customers in this pilot.

Selling a free pilot program require d different business skills than responding to service calls.

Recruiting customers involved work requiring administrative duties like collecting data release

forms which didndot fit well wlemdndsofegasonabct or f i el d
workloads delayed the project. And perhaps most significantly, con tractors felt like they were

already performing energy services for their customers, so they were concerned that offering

new energy services would imply that their current energy services were inadequate.

To fix this recruitment challenge the Project Team stepped in and partnered with local utilities
and business development organizations to find interested food service businesses While
successful at enrolling participants this approach compromised the key premise that the
contractor would be a trusted entity for the business. In fact many of the businesses met the
contractor for the first time as a result of this program.
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Direct-Install

Only about half of the anticipated direct -install measures were appropriate for direct

installation during an initial  site visit. Adjusting controls, like programmable thermostats,

economizer settings and defrost time-clock settings, did not make good direct installation

measur es. Liability concerns are the major reason
bes setting for controls based on one visit and call-backs were considered too likely. Time

consuming measures like insulating refrigeration suction lines or hot water lines were not done

because of constraints to time and access.

Recommissioning

Recommissioning for a restaurant involves work performed on both HVAC and refrigeration
systems. Unfortunately very few contracting firms specialize in both HVAC and refrigeration.

As a result the work performed in a given restaurant was more likely to fall into onl y one of
those two specialties. Recommissioning activities (preventative maintenance and other HVAC
and refrigeration control retrofits) were initially subsidized at 50% of the cost. Only two
businesses implemented at that incentive level. Later the incerntive was increased to cover 100%
of the costs and four additi onal businesses implemented.

Conclusions

Energy Savings Potential

Although this study draws from a small sample size, some of the finding can be used to
illustrate the potential opportunity fort his sector. Further substantiation of savings and
potential is recommended.

Direct install activities saved an average of 5,700 kWh per year for the eighteen businesses that
participated in this study . Further recommissioning activities saved an average of 17,500 kWh
per year for the smaller subset of businesses that ppceeded with those activities.

Some particularly good measures were identified . LED lights are extremely popular . Saloon
style swinging plastic doors provide great energy savings for walk -in freezers without drawing
the ire of restaurant staff the way that strip curtains do. Preventative maintenance is an
important and under conducted measure for this sector.

CostEffectiveness

Ultimately whether a program is cost-effective comes down to one question. What are the
competing options for producing kWh or saving kWh for the specific community ? This study
pulled data from eight small business programs across the country and found an average cost of
$0.53 / first year kWh saved. This average price is certainly higher than most lighting programs
and might be too high for a utility manager reading this study, so to add alternatives three other
arbitrary price points were identified . The table below shows the budget for a direct-install
program and a recommissioning program based on different requirements for cost-
effectiveness.
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Per Business Program Budget Tiers

Expected Budget/ Budget/ Budget/ Budget/

kWh business @ | business @ | business @ business @

Savings $0.15/kwh | $0.30/kWh $0.53/kWh $0.75
Direct-Install 5,700 $855 $1,710 $3,021 $4,275
Recommissioning | 17,500 $2,625 $5,250 $9,275 $13,125
This projectds research plan was tightly

implement a measure at a proposed rebate level ard whether a contractor would provide the
service at a proposed reimbursement level. The response to that was clear. The levels of
incentives provided were not enough to drive 100% participation, either by the contractor or the
business. As a result recommisioning savings were only available for three businesses and in
general implementation was difficult to motivate.

Based on these cost per kWh saved program budgets, the pilot budgetwas well below any of
these program cost tiers Larger budgets would hav e helped motivate contractors and get more
customers to move toward implementation of recommissioning projects.

A better research approach would have used grant funds to pay for all of the costs incurred by
the business and contractor to implement measures Then, recorded the costs incurred and used
the implementation to record the savings achieved. Finally, in the analysis stage, a national
benchmark for small business program costs could be used to determine whether the costs
incurred could be justified b ased on the energy saved

Partnering with Contractors

Utility programs considering the involvement of contractors need to understand the importance
of finding the right fit with a contractor partner. Each contractor is a small business owner and
each has adifferent way that they view their business model. Some are keenly tied to a fix -
repair/replace model. Some prioritize selling preventative maintenance, while others only bill
arendt interested

hourly

and
are more motivated to evolve their business to include energy efficiency services.

n a

p r eomtagiorsa t i v e

Issuing an RFP to solicit proposals from interested contractors was a practice of some of the
national programs reviewed and is recommended based on the experience of this pilot

program. Offering a RFP would create a means for parties to express their interest in the
program, while also providing a means for cost -efficiency and equity. Since the amounts paid to
the participating contractors were determined by the Project Team, it was never clear whether
contractors felt that they were being paid fairly, too little or too generously. A competitive
process would also introduce better accountability to the work plan and hopefully motivate

contractors to prioritize th e work.

Other ProgrammaticRecommendations

A program exclusive to restaurants is not better than a more general small business energy
efficiency program. Restaurants are the most energy intensive business type in the commercial
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sector and thus have unique energy demands, but on the whole working with them is more
similar to working with other small businesses than different. Many of the national programs
reviewed served small businesses under a demand cap of either 100 kW or 200 kW. The vast
majority of restaurants would fall under that cap. Thus a small business program could serve all
business types and at the same time include some tailored measures to capture the unique
opportunities present in food service.

Small utilities and those serving rural commun ities can especially appreciate the
recommendation to provide an umbrella small business program rather than a restaurant
specific program. In those service territories, the number of restaurants is few enough to not
justify a targeted program. However, th e motivation for serving the business type may be
greater in those communities as a result of the limited industrial load and a higher percentage
of small business customers.

The length of the interaction with the business is an important component of prog ram design. A
direct install program would be designed to be a one -touch interaction with a business. A more
comprehensive program would seek to develop a long term relationship with the business and
support deeper energy implementation over time. However, a program cannot do both at the
same time, at the very least without some of the quality suffering. This was a mistake in the
design of this pilot. A program for this market sector cannot efficiently capture direct -install
savings while at the same time gathering energy data, producing audit reports, supporting
implementation and developing long term relationships.

A fact sheet discussing the opportunities and strategies for approaching this sector, regardless
of region or utility type, is included in  App endix B.

Final Thoughts

The energy use of the restaurant and small business sectors must be addressed in the coming
years in order to meet energy efficiency and carbon reduction goals. There are undeniable
barriers, but there is significant opportunity. Ca pturing that savings cost effectively will require
clever approaches, good partnerships, and hard work. Definitions of cost effectiveness need to
be fairly determined relative to other program success nation -wide and the imperative to work
with small busin esses.

Furthermore, additional engagement of HVAC and refrigeration contractors is necessary. At

this point, contractors are still a prominent
decision-making process, but their engagement in energy efficiency overall is not sufficient.

Training, education, events, and easier paperwork are all important, but the market will

ultimately motivate the contracting sector to support energy efficiency or not. Utilities should

identify ways that their incentives and pro gram structure can tie into the business plans of
contractors and encourage them to make energy efficiency one of their value propositions.

Finally, program innovation is happening around the country and around Minnesota. These
barriers for small business and contractors are recognized by utilities and implementers.
Innovation, based on available community assets, is happening. Regulators should encourage
utilities to think creatively and pilot programs as they assemble their conservation plans. This

sectofs challenges are not insurmountable, but
approach will be the right solution.
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Background

Past Research

A CARD Grant funded study awarded in  2009and published in March 2014 served as the
impetus for this study. The original study, conducted by Eureka Recycling in March 2014,
included a broad survey of 70 food service businessesn Minneapolis and White Bear Lake,
Minnesotal. The study population was predominantly comprised of restaurants, but also
included a handful of small grocery stores and a few bars and coffee shops without food
preparation . One of the unusual features of that study was the lengthd the small business
participants received services and interaction for up to three years.

The research team condicted an energy audit of each participating business, identifying energy
end uses and efficiency opportunities. After the audit, the team continued to collaborate with
the business over the study period by tracking energy use, reporting progress, and supporting
implementation of measures and behavioral changes.

The st ud yirgiags merg: o r
1) Minnesota restaurants had higher usage than existing Midwest benchmarks, most likely
due to the colder climate.
2) On average, 15% savings were identified in no-cost/low -cost measures
3) On average, 5% weather corrected savings were achieved by participating businesses
4) Unique barriers exist in the food service industry that limit implementation .

Barriers and Opportunities in the Food Service Sector

The 2009 CARD study identified significant barriers to achieving energy efficiency in the food
service sector, and stated that these barriers would need to beaddressed, to the extent possible,
in program design . The following barriers were identified:

9 Low prioritizati on: Small business owners juggle many respasibilities and frequently
do not have time to address energy usage Energy use isviewed as a fixed cost and
efficiency is not considered as significant as increasing sales or growing the business by
other means.

9 Limited un derstanding of opportunities : Small businesses do nottrack energy use.
They do not have an understanding of how much energy specific equipment uses or
what oppo rtunities present the most cost-effective means of reducing energy usage

1 Lack of trusted relat ionships : This market sector is heavily solicited and, as a result
owners and managers are highly suspicious of offers (especially ones that seem too good

1 Eureka Recycling. (2014, March).Minnesota Department of Commeréetrieved Dec 9, 2014, from
Division of Energy Resources - CARD studies: Report available online:
http://mn.gov/icommerce/energy/images/B52738_Michaels_%202014 MN -Foodservice-
EE_FINAL.pdf
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to be true). Business owners do not have a source to turn to for energy efficiency
information.

1 Poor maintenance, no planned replacement , and low first cost : Maintenance is
frequently deferred on equipment , particularly out -of-sight equipment like water
heaters and roof-top units . Replacement of equipment is delayed until the equipment
breaks, & which p oint the replacement is urgent and energy efficiency is not considered.
Since bw first cost is important, u sed equipment is often purchased without

consideration for its operating costs.

9 Contractors rarely sell energy efficiency to this sector: Contractors generally do not
promote or stock energy efficient products over standard products, caused in part by
ma r k lewt firss cest meotality sbut also because of the extra time and skills

required to complete energy efficiency calculations and rebate application paperwork.

t hi

1 Financing can be a barrier : Due to high business failure rates, paybacks of even two
years can be dfficult to manage . More established businesses did plan purchases,
perform maintenance, and consider larger investments, but those successful businesses
often self-financed or preferred existing banking relationships when low -interest
financing options involved too much paperwork.

Specific energy efficiency opportunities regarding behavior change, preventative maintenance,
retrofits and capital improvements were identified in the 2009 CARD study . In total, 30

opport unities were categorized with respect to the frequency they were identified in the field as
an opportunity and the frequency that businesses implemented the measure, as w# as the
electric and gas savings Table 1 has been compiled from data provided in four separate tables
in the 2009 CARD study2. More specific analysis of each measure is available in the study to aid
with program and rebate deve lopment (Eureka Recycling, 2014)

Tablel: 2009 CARD Study Measure Finding®r a Typical Restaurant

Number of | Average Average Total Total Percent of Total
Measure M easures Identification Implementation | kWh Therm Restaurant
Category Identified Percentage Rate Savings | Savings | Energy Use
Behavior 5 69% 29% 5,120 1,780 12%
Preventative
Maintenance 6 57% 34% 6,830 88 2%
Low-Cost
Retrofits 10 69% 33% 11,150 440 5%
Capital
Projects 9 66% 13% 52,820 6,120 N/A 3

2See 2009 CARD study: ables 7, 8, 9 and 10 (pages 236)

3 Only a portion of capital project measures would be found in any given restaurant, thus calculating a
total percent savings is not practical.
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Support for aTargeted Pogram

One deliverable of the 2009CARD study was an energy use profile for an averageMinnesota
restaurant. That average, or profile restaurant , used 157,000 kWh of electricity and 11,161
therms of gasannually at a total cost of $19,074Eureka Recycling, 2014) Given the measures
identified in the CARD study, annual energy savings of 8% would be conservative and
realistically achievable in an efficiency program . That savings potential puts the energy savings
at 12,560 kWh/year and 892 therms/year per restaurant, or an annual cost savings of $1,525.

EnergySavings Potential

Extrapolating this typical location to a statewide scale provides an estimate of the potential
impact of a restaurant energy efficiency program . Research on data from the North American
Industry Classif ication System (NAICS) indicates that there are approximately 7,000restaurants
(full -service ard limited service) in Minnesota, and another 2,000 cafeteriascafes and bars
providing a total population of 9,000food service businesseslocated in Minnesotas. Some of
these businesses would have a smaller energy footprint than the profile restaurant developed in
the 2009 CARD Study, so the conservative 8% annual savings is an appropriate floor for
predicting the impact (considering that ma ny businesses will have significantly more
opportunity ). That 8% estimate includes only maintenance and low-cost replacement
opportunities, and does not consider capital equipment improvements . If 50% of those
businesses patrticipated in a program, the total savings would be 56,520 MWh/year and 401,400
dekatherms/year . That savings is equivalent to removing 12,685carsfrom the road annually .6
Of note, a significant portion of the overall savings is attributed to natural gas saving measures,
a rarity among small facility types .

Guidance forProgram Design

Regulators and utilities measure program viability by its cost effectiveness 8 how many kWh
and/or therms are saved per dollar spent . An underserved market sector may have some
leeway with this metric, but ultimately program costs must be justified . The 2009 CARD study
did not determine how best to achieve costeffectiveness but did provide suggestions for
program design.

Program design should not adhere to the current 6 a u d feport6 paradigm . Instead, the
authors suggest relationship building with businesses through regular contact, utilizing direct o
install of measuresto eliminate nuisance barriers, and providing feedback to the business
owner on their energy use over time. In addition , the authors did not determine who might best

42009 CARD study, page 15 Table 3: Profile Restaurant Compared to CBECS Data

5 NAICS Codes include: Full-Service Restaurants (722110), Limited Service Eating Places (722211),
Cafeterias, buffets, and grill buffets (722212), Snack and Nonralcoholic beverage bars (722213), and
Drinking Places (722410)

6§ EPA. (2014, April 16). Greenhouse Gas Equivalency CalculaRetrieved December 9, 2014, from
Environmental Projection Agency: http://www.epa.gov/cleanenergy/energy -
resources/calculator.html
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deliver such a program, but did suggest contractors or business development organizations as
two possible entities (Eureka Recycling, 2014)
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Methodology

Research Goal

In response to the barriers and opportunities identi fied in previous research, the current study
pursues questions in two research areas

1) Can mechanical contractors effectively deliver an energy efficiency program to
restaurants? Does a contractor-led program mitigate barriers in this sector?

2) Would a restaurant energy efficiency program need a different model in Greater
Minnesota than a contractor led program? What unanticipated barriers exist in other
communities?

Mechanical contractors were thought be the perfect delivery partner for a restaurant energy
efficiency program because they. 1) already have relationships with businesses for service and
repair work; 2) are knowledgeable about energy usage and trusted by the customer;3) are
gualified to install all the needed low -cost upgrades; and 4) could receive added revenue as a
result of this effort due to new preventative maintenance contracts and capital equipment
upgrades.

Challenges were anticipated with a contractor -led program . Most restaurant owners surveyed
in the initial CARD study showed unfamiliarity wit h energy opportunities as well as loans, tax
credits, and rebates Contractors would need to beknowledgeable about each ofthose offerings
for this program to work, but may not be interested in assisting with these processesor
obtaining rebates. Addition ally, restaurant energy use crosses into many trade areasand
contractors generally specialize. That gap in services could present problems.

The secondresearch focus areasought to determine what shape this pilot, if successful, would
need to take to beeffective in other parts of Minnesota. Conducting a pilot in a dense, urban
areamade sense, buteasyreplication of that program to other communities would not be
guaranteed. Greater Minnesota communities have a different business landscape contractor
population, and utilities serving them . What would a successful program look like if it were to
reach the restaurant population in greater Minnesota?

Initial Pilot Design

Pilot Demonstration Overview

The overall design of the Twin City based program demonstr ation and testing is shown in
Figure 1 and included five phases: 1) contractor recruitment and training; 2) contractor -led
recruitment of participants; 3) initial restaurant site visits; 4) presentation of initial findings ; and
5) follow -up. The proposed schedule for this work was 18 months.
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Figurel: Overall Program Design for Restaurant Recommissioning
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Contractor Role

Each contractor attended a half-day in-person training session. Afterwards, the contractors were
eachaskedto recruit 4-5 business participants for the program . The contractor was offered a
$100 incentive for eachrestaurant recruited into the program . Recruitment w as considered
complete when basic demographic information was collected and signatures were obtained on
energy release forms for the utility . A copy of the demographic data form is included in

Appendix C.

The next step wasthe contractor-led site visits. These were free to the business and included
direct installation of measur es, identification of opportunities for refrigeration and HVAC
recommissioning, and identification of capital measures .

Once the initial site visit was complete, the contractor was expected togenerate proposals for
the HVAC, refrigeration and capital meas ures identified . These proposals were tobe presented
by the contractor to the owners in a face-to-face meeting where the costs andbenefits would be
discussed. Grant funds were provided to support the implementation costs of HVAC and
refrigeration recommissioning, while existing utility programs were expected to support the
costs ofcapital projects with rebates.

In the final phase of the demonstration, the contractor would visit the business once every six
months to follow -up on energy use and discuss oortunities . The opportunities expected in
this program are detailed in Figure 2.
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Figure2: Site Visit Process
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Project TeamRole

The contractorsdwork in this pilot was supported by the Michaels Energy Project Team. The
Project Teamwas responsible for contractor recruitment and training . Contractors known to
work in the restaurant sector were invite d to participate . Their participation required that they
sign a contract, which outlin ed specific responsibilities and payment for tasks, and a
Memorandum of Un derstanding, which expressed the shared sentiment behind this research.

The Project Teamorganized a half-day classroom training session for participating contractors
to provide background information, r ecruitment materials, audit materials, examples of reports,
and information on rebates and loans. Marketing brochures were provided for the contractors 6
use.

The Project Teanmd s gindHe @itial site visit w ereto support energy data collection and
analysis, produce a report with recommendations based on the information gather ed by the
contractor, and help secure funding and rebates for capital improvement projects . An engineer
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from the Project Teamwould attend the first site visit with each contractor for training
purposes, but subsequent site visits were planned to be conductedsolely by the contractor.

The Project Teamled data collection and program evaluation during the research period. The
guantitative data collected for this project consisted of b aseline energy data and identification of
opportunities for each restaurant. This included obtaining gas and electric usage from the
utility, identifying opportunities at the site, calculating estimated savings, and obtaining costs
for recommissioning or capital work . The energy use of the site would be tracked periodically
through out the grant period to determine if savings were achieved. Qualitative data was
collected as well, primarily regarding the contractorséexperience with the proposed program.

Alterations to Pilot Design

The work plan and budget were adjusted approximately six months into the project. The
changes were fundamental to how the project would proceed . First, contractors would no
longer be responsible for participant recruitment . Second,the contractors would now conduct
all site visits and follow -up work with a member of the Project Team.The focus of the follow -up
work shifted toward getting business to stay engaged with the contractors and implement
measures This required increasing th e level of financial support for all the measures.

Based on the results obtained during the first six months, the grant period was also extended an
additional six months to complete the follow -up activities with businesses and allow time for
the work in Gr eater Minnesota. During this next phase, the list of measureswas clarified
regarding cost and appropriate rebate levels. Promising new capital measures would be
evaluated in field installations . Work was done to explore how to recruit businesses and
identify opportunities in Greater M innesota through discussions with utilities , cities and
Community Development Corporations (CDCs) in the state.

Participant Recruitment

Restaurant recruitment did not proceed as anticipated . The initial intent of the grant was to
have contractors refer this program to their existing clients as a value added service.

After three months of poor results from contractor -led recruitment, the Project Teamassembled
a revised recruitment plan. The revised plan allowed contractors to proceed with recruitment
efforts, but also supplemented that work with outreach to business, trade and community
organizations, as well asto utilities to identify potential program participants . This model of
recruitment via third party organizations was also the most successful recruitment model used
during previous CARD funded research (Eureka Recycling, 2014)

The recruitment incentive was increased from $100 to $250 per restaurant recruited This
incentive would be provided to any third party organizat ions that brought in restaurants, as
well as the contractors. Participation was opened up to include institutional facilities like
schools or nursing homes. This broader population was thought to better reflect the population
a utility food service program would serve.
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Site Visit Coordination

The initial assumption was that a contractor would do one site visit with an engineer from the
Project Teamand would then independently complete site visits. The initial field training was
mainly intended to familiari ze the contractor with the forms to document the direct-install
measuresand data needed for estimating the HVAC, refrigeration or capital projects . If the
contractor was already working with the business , they would be familiar with the facility and
the business owner. With the recruitment plan changes, the contractor did not have an existing
relationship with the business, a third party was involved in recruitment, and there was a lack
of continuity in coordination with the business owner . The project staff took on the
responsibility of relationship management , scheduling and coordinating all the site visits, and
obtaining energy release forms and demographic data. The contractor shifted to the role of
implementation expert, providing estimates on the work needed.

Presentation of Findings

The next step after the initial site visit was the presentation of findings . The project staff, as the
primary contact for the business, presented the report to the business owner. The contractor
was asked to be involved so that they could share information about their pricing on HVAC,
refrigeration or capital projects.

Getting estimatesfrom contractors after the initial site visit was difficult . Preparing quotes takes
time, which wasno6t suppondthecwas miitdysgrsensetthattha nd s ,
businesseswere really interested in the work . The work scope had to be well defined to protect
the contractor for unforeseen issues that could ariseand the business owner had to understand
what was covered.

Pricing for these projects was notalways attractive to the business owners, so rebate levels were
increased to make projects more attractive The Project Teamcame up with a budget of
approximately $2,500 for each business to support proposed activities. The Project Team asked
for bids from additional contractors if a needed service was not performed by the contractor
involved (for instance , an HVAC contractor would not repair refrigeration units).

Followup and Tracking of Energy Savings

Energy reporting and regular follow -up meetings were intended to provide the contractors an
opportunity to discuss additional projects with the business owners and capture more projects .
The Project Teamintended to provide energy use reports and support any utility rebate
application s needed The Project Teamtook over the task of conducting follow -up meetings as a
part of managing the relationship with the customer .

The initial design was overly optimistic , assuming that all 20 restaurants would stay engaged. A
more realistic assumption would have been that 5-10 business would likely take action and stay
engaged. The grant funds, along with utility rebates , were used to motivate business owners to
implement both the smaller projects and larger capital projects.
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Final Pilot Design

The revised pilot design is shown in Figure 3. Revisions sought to address the challenges
identified with the original design and described in the previous section . In the final pilot
design, contractors did not lead as many activities, but did stay engaged in all phases
Recruitment was organized by project staff and outside groups who were enlisted to enroll
participants based on existing relationships they had with small businesses. The site visit and
presentation of findings was led by project staff, with the goal of finding businesses interested
in taking additional steps toward implementation . Willing businesses received implementation
support from the participating contractor best suited to deliver th e needed service (with a
preference for the contractor who attended the audit). Finally , one promising technology would
be evaluated in detail. All of these activities were geared toward getting as much contractor
involvement with these businesses as possible.

Figure 3: Revised Program Design foRestaurantRecommissioning
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Technology Field Testing Design and Data Collection

Contractors and vendors provided lots of ideas for new technologies that might benefit the food
service sector. The technologies included the KE2 Evaporator Efficiency controller (KE2), smart
thermostats for better control of rooftop units , and energy management systems for monitoring
and addressing high energy use equipment. One of the participating contractors hosted a KE2
demonstration at its office generating strong interest in the technology by one of the schools
participating in the grant . This led to a demonstration of this technology at that site and one
other business.

The KE2 could be calleda’s mart defr ost er Orethangustuoostelthet does
evaporator defrost heater. A defrost heater reduces the icing that forms on the evaporator coil in
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walk -in freezer units, typically set to defrost for 15 to 30 minutes four times per 24 hours by a
traditional time clock , regardless of the need for defrost. The KE2 controller reduces the defrost
heater run time by detecting when the defrost heaters are needed It reduces the run time of the
evaporator fans and captures cooling energy in the evaporator that is normally wasted . Finally,
the controller also replaces thetraditional thermostat control and defrost termination device to
better control space temperature.

This demonstration was intended to answer the following three questions:

1) What is the energy savings potential of the measure?
2) What is the typical cost to install and what is an appropriate rebate level?
3) What are the non-energy benefits?

The KE2 website provides a calculator that estimatesenergy savings’ of this measure. This is
based on initially estimating the annual ener gy usage based on the walkin design and
assumptions on operating conditions. A conservative savings estimate of 15%is applied to the
estimated annual usage to predict annual savings. Actual savings depends on the condition of
the equipment being retrofit ted and actual operating conditions .

The first test was conducted on the walk-in freezer in a college cafeteria kitchen, which is
similar to a walk -in freezer in a restaurant kitchen. The work included caulking seams to
prevent air infiltration, installing LED lights and replacing the evaporator . The new evaporator
has electronically commutated ( EC) motors and an electronic expansion valve (EEV) The
condensers for this unit are located indoors. Data loggers were installed to measure compressor
energy consumption, defrost heater and evaporator fan energy consumption, and evaporator
coil temperature. These parameters were logged for 15 days to establish baseline conditions
The retrofit work was then completed and the same parameters were logged for 12 days dter
the retrofit . The outdoor temperature and relative humidity were obtained through a

commercial weather services

The second test was conducted on atypical convenience store walk-in freezer. This unit has
reach-in glass doors and since the store is op@ 24 hours per day, the doors are opened more
frequently than a kitchen unit . The condensers are located outdoors Data loggers were installed
to measure compressorand condenser energy consumption, defrost heater and evaporator fan
energy consumption, evaporator coil temperature and space temperature. The outdoor
temperature and relative humidity were measured at the condenser . The baseline condition was
monitored for 7 days. Then the KE2 was installed and the same parameters were measured for
seven days

Non-energy benefits of the KE2 may include improved food quality, less ice buildup, more
stable freezer temperatures and remote monitoring capability . The remote monitoring feature
alerts the customer through email notifications of minor problems with the refrigeration system
before they become major issuesFood quality and ice buildup were measured through photos
and feedback from site contacts, cooler temperature stability was monitored with data loggers,

7 Per KE2 Energy Savings Calculatoron company website (http://ke2therm.com/roi  -evap-efficiency/ )
8 Weather Underground http://www.wunderground.com/
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and the value of the remote monitoring capabili ty was assessed using feedback from site
contacts.

Program Replicability Research

This project placed apriorit y on understanding how this pilot could be replicated in Greater
Minnesota. It was assumed that a pilot program tested only in Investor Owned Uti lity territory
in an urban context would not be quickly adopted by other utilities and communities around
the state. To improve the pilot 8 selevance, recommendations would be made for altering the
pilot project based on a series of focus group discussionsin communities across Minnesota.
These results would then be incorporated into a one-page fact sheet for utilities, outlining the
recommissioning program for restaurants.

The original research design specified that selection of the study regions would be done with
consultation from the Clean Energy Resource Teams (CERTsYhese regions would be
representative communities in Minnesota, including some diversity of geography, utility type
serving the region, and population . The Project Teamwould arrange focus groups, small group
meetings, and one-on-one conversations. Local businesses, utility staff, contractors, and
community organizations would be given results from the pilot effort and participate in a
facilitated discussion about engaging small businessesin their communities in energy
efficiency. Their comments, reactions and suggestionswould be recorded to document
recommendations for improvements to the program.

As planning conversations and the pilot research progressed, it became clear that this approach
was flawed for at least two reasons First, the pilot program encountered many setbacks and
underwent adjustments and, as is, this pilot was not worthy of dissemination . Secondly, it was
impractical to arrange focus group meetings with so many people for a discussion about a topic
not originating from the ir own community .

Instead, the research design was amended to providevalue to this research and still maintain its
intent of determining the community assets, experience, and momentum that would help create
successful small business programing in Greater Minnesota.

Revised Research Design

The amended research design ircludes two parts: 1) local outreach to understand existing work
on small business energy eficiency in Minnesota , and 2) research to beter understand what
successful programsare being implemented elsewhere in the country.

In Minnesota, the Clean Energy Resource Teams helgd to identify 3 -5 communities that had
attempted to work with the small business sector on energy efficiency . In each of those
communities, a phone interview was conducted with the key utility or community contact.
Additional phone interviews with other community members were completed if necessary. A
matrix of results from the interviews was compiled and, in particular , attention was paid to
understanding who the best program implementers might be ( specifically, whether contractors
would be suitable or whether another party made the most sense).

Beyond Minnesota, additional research was conducted to identify intriguing o r particularly
successful programs ESourced s Demand Si de Managewasutliztedtonsi ght s (
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review existing utility programs . Additionally, programs or pilots that were not  utility
sponsored were included if they were identified to have potential ly meaningful results or a
compelling design.
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Resultsand Discussion

Results from Pilot

Contractor Recruitment and Training

Contractor selection was limited to contractors that were bonded and met state requirements to
install gas piping, heating, ventilat ion, cooling, air conditioning, fuel burning or refrigeration
equipment. Such a limitation was helpful to establish a minimum level of competency and
understanding of liability for the contractors dwork . There are approximately 2,600 of these
contractors in Minnesota and over 400 are located in the Twin Cities are&. From this list, 15
contractors were contacted to discuss the program and recruit as participants. These 15
businesses were contacted because of their existing work with small businesses (in paticular
restaurants) or because they had expressed interest to the Project Team regarding this research.

Limiting participation to licensed mechanical contractors excluded some companies that
frequently work with the restaurant sector and could have provi ded some of the needed
services, such ascompanies providing preventative maintenance or appliance repair services,
equipment distributors , and lighting contractors . While most contractors were hesitant to
participate, three of the 15 contractors agreedto try the program and attend a training session.

A memorandum of understanding (MOU) and a signed contract were expected of contractors
who wished to participate in this project . The MOU became a secondary concern as the contract
became more detailed and robust. Having a contract was important because it clearly defined
boundaries for payment, liability of work, and code compliance . Executing the contract took
much more time than expected. Copies of the MOU and contract are included in Appendix D

and Appendix E.

A single training day was organized with all three contractors in attendance. Coordinating half-
day training was difficult, but the Project Teammade it a priority so that the project could
launch with collective enthusiasm . Training materials were p repared including program

binders, a marketing brochure and a PowerPoint presentation that had all the necessary
information and tools for contractors to get started . The contractors generally used the materials
during the initial site visits, but transiti oned to using their own equipment data forms as the
audits progressed. A copy of the contractor training binder table of contents is included in

Appendix F.

After the training, contractors were expected to buy material , including LED lamps, pre -rinse
spray valves and faucet aerators,to install during their site visits . It was not anticipated, but the
Project Teamhad to make a shopping list of materials describing what and where to buy
equipment. Despite detailed description in the contract regarding prici ng for measures, the
Project Teamhad to spend additional time coordinating the process . In addition , the Project

9 The State of Minnesota Department of Labor and Industry maintains a database on licensed and bonded
contractors. (https://secure.doli.state.mn.us/lookup/licensing.aspx )
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Team purchased some materials to have on hand because not all contractors provided their
own.

Discussion of Contractor Recruitment and Trainm

Ultimately , contractor recruitment succeeded because three contractors joined the pilot
However, efforts to recruit contractors took significantly longer than anticipated and
encountered more issuesthan anticipated given that two contractors provided | etters of support
for the grant proposal and were expected to participate.

Thepr oj ect & scontrachitself praved@ barrier . One of the contractors that initially
provided a letter of support declined to participate , in part because he determinedthe lengthy
contract and the nature of an unproven demonstration program to not be worth the effort .
Other concerns arose around liahlity and subcontracting work.

The training felt successful on the day-of, but subsequently proved to be insufficient to motivate
contractor involvement.

Participant Recruitment

It was hoped that contractors would come to the classroom training with their first business
already recruited ; however, none of the contractors had recruited a participant at the time of the
classroomtraining . The unexpectedly lengthy contract negotiation process contributed to the
delay, but in general, contractors faced challenges enrolling participants.

After three months of unsuccessful contractor-led recruitment, other avenues for enrolling
participants were explored. The recruitment incentive was increased from $100 per restaurant
to $250 CDCs, utilities and other local partners were invited to identify businesses. The
recruitment pool was also expanded to include institution al food service. These changes did
result in identification of the necessary number of participants.

Overall, 21 facilities were recruited into the program , but only 18 completed the initial site
assessment The group included 15 restaurants and 3 schools (a junior high, a high school and a
university) . The restaurant participants spanned from relatively large independently owned
restaurants to chain restaurants to very small restaurants. Two of the participating restaurants
were just opening or in the construction phase. Data from previous CARD grant funded work
provided reliable benchmarking data to help estimate energy and water use for those sites
without a pre -project baseline. A detailed list of key information on the participating sites is
included in Appendix G.

Table 2 summarizes how many participants each type of organization recruit ed. The CDCs

included Neighborhood Development Center, Lake Street Business Association and the Latino
Economic Development Center. The utility organization was Dakota Electric The oot her 6
organizations are the Minnesota Technical Assistance Program (MnTAP) and the Clean Energy
Resource Teams (CERTS)
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Table2: Participant Recruitment

Organization Participants
Type Recruited
CDC 10

Utility

Contractor 2

Other

Total 18

CDCs are nonprofit, community -based organizations focused on revitalizing the areas in which

they are located: typically low -income, underserved neighborhoods that have experienced

significant disinvestm entl°One of the CDC&6s, The Neighborhood De
with Michaels Energy under a separate but concurrent grant to better understand energy

efficiency opportunities in businesses alone thelUniversity Avenue corridor .11 One of the

significant activities of th at project was a training provided to the NDC account managers to

help them identify the opportunities in the businesses and understand the barriers th at prevent
implementation.

Discussion of Participant Recruitment

There were multiple reasons for the problems with the contractor -led recruitment . The initial
assumption that contractors could enroll their own customers was unrealistic . Contractors were
concerned their existing customers might wonder why their current preventative maintenance
work wasndt making them ener gyheednmérgal nataréeof as t hey
their relationship with their customers made offing a free program feel unusual to both parties .
Their customers suspected strings were attached Contractors asked for more help explaining
the program and selling the customer on the benefits of the program. While one contractor
actually had a person in a sales role doing the recruitment, he was at a disadvantage because
their company had not worked in the restaurant se ctor, so their calls were always cold calls.
Previous research demonstrated that cold calling businesses was ineffective, so it was not the
pr oj mtenttd lsave contractors conducting cold calls during this pilot.

Recruitment took time and persistence. Getting signed release forms required multiple follow -
upcallsandvisits. Two of the contractors were maintenance f
business model. When they hit their busy season (really hot or cold weather) , they had no time

to discuss the program with their customers . The $100 recruitment bonus was definitely not

sufficient to motivate the contractors, but it is not clear whether the increased $250 bonus did a

better job. Even with a contract and a MOU , there was a limited sense of accountaility

regarding recruitment .

10 Definition of CDC (www.Community -Wealth.org)

11 NDC Energy and Resource Demonstration Project as described on thispage. (http://www.ndc -
mn.org/news/201306/ energy-efficiency-pilot -project)
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Partnerships with CDCs proved successful. CDCs were motivated to use this program because
their clients have little knowledge of energy efficiency opportunities or utility rebate programs
CDCs have an existing relationship wi th the businesses and caroften also offer advice on the
financing needed for capital investments.

Likewise, Dakota Electric proved very adept at identifying customers to participate in the
program . The utility appreciated the support of a free energy audi t for its customers, and
Dakota Electric has very pro-active account managerswith good existing relationships, even
with smaller customers.

Initial Site Visits

This project started out with three contractors conducting the site visits . One of these

contractors dropped out of the project so two contractors completed the bulk of the visits . The
contractor that dropped out declined an exit inte
time to support the project. Assumedly, he did not see the potential for additional work

resulting from his participation. One restaurant already had their own contractor they wished

to continue working with, so this contractor took part in that initial site visit .

The site visit was coordinated by the Project Team The contractors were flexible with their
schedules and available for the site visit once it was set up The audits were a team activity with
the Project Teamleading the discussion, and the contractor gathering data and inspecting the
equipment on which they were planning to bid an improvement or repair . The contractor was
paid $300 for completing the site visit and reimbursed for materials they provided . Even though
specific data collection forms were created for the project, the contractors used their own forms
to collect data.

Unlike the broad scope intended to be covered by the contractor, eachcontractor was focused
exclusively on equipment and systems they currently sell. That included their preferred method
or business model for selling it. For example, the HVAC contractor prepared preventative
maintenance contracts and proposals for replacement HVAC equipment, but was unable to
complete common refrigeration tasks such as install strip curtains or EC motors. The
refrigeration contractor provided bids for preve ntative maintenance for both HVAC and
refrigeration work , but did not believe in bidding on a fixed fee basis and only bid on an hourly
basis.

Direct-Install Opportunities

Table 3 provides a summary of results for the initial site visits and direct install measures . At
the start of the grant there was a list of eight potential direct -install measures that would save a
typical business about $1,250 per yearlt was estimated that at least80% of these measures
would be addressed during the initial visit , resulting in $1,000 of savings. In practice,
approximately 50% of potential direct -install opportunities were identified during the initial site
visits and only 25% were addressed through directly installed measures. A detailed summary of
the opportunities identified in the participating sites is included in  Appendix H.
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Table3: Directinstall Summary

Measure Description Identified Opportunity Direct Installs
Low Flow FaucetAerators 94% 61%
Low Flow Pre-Rinse Spray Valves 61% 50%
Install LED Lights in Walk -in Units 61% 61%
Insulate Hot Water Lines 44% 0%
SetBack Hot Water Heater Temp 33% 6%
Insulate Refrigeration Suction Lines 17% 0%
SetBack Programmable T-stats 39% 6%
SetBack Make-up Air T-stat to 55F 33% 17%
Average 48% 25%

Recommissioning and Capital Opportunities

Table 4 provides a summary of the follow -up opportunities identified during the initial site visit
or follow -up visits . Basedon previous research, it was expected that 57% of these opportunities

would be identified in a given businessand 25% would lead to contractor work during the
grant period . Similar to predictions, 43% of these opportunities were identified during site

visits, but only 4% were installed in the grant period . Of the ones that were installed, they were

heavily subsidized with grant funds.

Table4: Recommissioning and Capital Measures

Expected | Follow -
Expected Identified Recomm. up
Measure Description Opportunity Opportunity Project Install
HVAC
Install Programmable Thermostats 46% 39% 23% 22%
Clean Evaporator and/ or Condenser Coils 74% 39% 25% 0%
Install Weatherstrip ping on Exterior Doors 56% 22% 30% 0%
Place Appliances Completely Under Hood,
Install Side Panels, and RebalanceVentilation
Hood 66% 0% 30% 0%
Maintain Economizers on AC Units 46% 28% 21% 0%
HVAC Preven tative Maintenance Contract 49% 67% 23% 0%
Refrigeration

Adjust Walk-in Defrost Time Clocks and Set
Properly, Check for Icing Inside Unit or Drain
Line Problems and Take Corrective Actions 26% 22% 10% 0%
Clean Evaporator and/ or Condenser Coils 74% 56% 25% 0%
Replace/Repair Damaged Doors, Align and
Ensure they Close Properly 46% 22% 50% 11%
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Expected | Follow -
Expected Identified Recomm. up
Measure Description Opportunity Opportunity Project Install
Install Strip Curtains and/or Door Closers on
Walk-in Units 75% 83% 25% 22%
Refrigeration Preventative Maintenance Contract 2% 2% 28% 0%
Capital
Install EMS on Kitchen Exhaust and Make-up Air
Unit 84% 67% 25% 0%
Retrofit Walk -in Evaporator Fans with EC M otors 67% 83% 26% 0%
Controls Upgrades for Walk -in Units New 2% New 6%
Lighting Assessment 62% 61% 26% 6%
PurchaseMore Efficient Dishwasher 36% 6% 25% 0%
Install Condensing Water Heater 50% 0% 26% 0%
Purchase ENERGY STAR RTU or Boiler 46% 33% 10% 6%
Average 57% 43% 25% 4%

It was challenging to determine the level of incentive necessaryget business owner to
implement recommended recommissioning measures while also providing a good rate of
return for the program. Some measures, such as EC motor retfits, were covered by existing
utility prescriptive programs. Measures that were not covered by prescriptive programs were
provided an incentive from grant funds based on a typical custom rebate levek of $0.05 per
kWh or $0.40 per therm saved

Table 4 shows the average grant funded rebate proposed for the first 10 restaurants versus the
second eight restaurants and schools The first 10 restaurants were provided incentives based
on existing prescriptive programs or a calculated incentive based on typical custom programs.
This resulted in a 33% funding level and was definitely not adequate to drive implementation of
measures.

Table5: Average Recommissioning Savis, Costs, and Grant Funding

Overall
Energy Savings Estimated Funding Funding %
Recommissioning Identified Costs Provided of Cost
First 10 Restaurants $710 $1,800 $600 33%
Second 8 Restaurants
0,

and Schools $1,700 $2,100 $1,000 48%
Initial Estimate $2,0@ $3,400 $1,700 50%

Once it appeared that businesses were not responding to the proposed rebates, the strategy was
altered. The percent of funding was increased from 33% to 48%. This level wasessentially the
budget level initially estimate d. It was hoped that increasing the incentive rate from 33% to
almost 50%would get more businesses to participate in the program.
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Of the 18 restaurants visited, only eight were offered a formal preventative maintenance
contract. Initially , these eightrestaurants were offered the recommended schedule of quarterly
visits. When there was not a positive response to this pricing, the schedule was reduced to
semiannual visits. With this mix of schedules, the average price of a preventative maintenance
contract offered to these businessesvas $1,800.

Presentation of Findings

Of the 18 restaurants that participated in the initial site visit, 15 agreed to a face-to-face
discussion of their energy usage and potential follow -up actions. One of the three that declined
the meeting participated in a conference call to discuss the findings, and two were sent the
reports via email with no further discussion . The format of the audit report also evolved over
the course of the project Initially there was an attempt to automate the report production and
have it be table based An example of one of the first reports is included in Appendix |. While
the table-basedreport was relatively easy to create, it was missing some helpful reference
information and persuasive language to motivate the owner. An example of the final version of
audit report is included in Appendix J. Individual audit reports took about eight hours to
complete once utility data was obtained and any cost estimates provided by the program
subcontractor were incorporated .

Discussion ofInitial Site Visit

Contractors and businesses alike responded to some directinstall measures more positively

than others. Free LED lights installed in walk -in units were very popular with businesses. They
reduced energy use but also improved lighting in the space. Control adjustments like adjusting
water heater setpoints or thermostat settings were met with skepticism from businesses because
of comfort or health inspection concerns. Likewise , measures that were time consuming, dirty,
and inaccessible(like insulating water heater pipes or refrigeration suction lines) were ones that
contractors hesitated to perform.

Sometimes measures could not be properly evaluated during the initial visit . Things can be
missed because of time constraintsand demands of balancing completing a checklist with
conversing with the client . Sometimes the equipment was located on a roofor other areathat
was not easily accessible Somemeasures like installing side panels and rebalancing the
ventilation hood, were j ust not something these contractors were interested in pursuing. The
contractor who focused on kitchen exhaust systems dropped out of the program, which limited
options for that retrofit . Finally, some opportunities were intended to be evaluated more closdy
during the follow -up visits. Since it was difficult to maintain engagement with these businesses,
thesefollow -up opportunities were not addressed.

The best opportunities for HYAC system swere programmable thermostats, preventative
maintenance contracts, and EMS for the kitchen exhaust hood. For refrigeration , the best
opportunities were strip curtains for the walk -in units, EC motors on the walk -in units, and
preventative maintenance contracts. Strip curtains, a common opportunity now required by
code on any new installations, were met with resistance by businesses because they make it
difficult to enter the walk -in unit.
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Lighting retrofits were not a focus of the initial site visits . Data on lighting retrofit opportunities

was not collected for any sites in Xcel Energy territory, because those customers were referred

to Xcel Energyf6s One Stop Li g.hHowevergin Pakotadelectrion f or s m
territory, if the restaurant was interested, a lighting contractor was brought in to help identi fy

opportunities.

Overall, the total dollar savings identified in the field closely matched the expected result based
on past research Table 6 provides a comparison of findings . Institutional food service, and in
particular schools, is separated into its own column.

Table6: Summary of Initial Visit Findings

Expected Restaurants | Schools*
Size,Square Feet 5,800 6,200 397,265
Annual Electric Use 190,000 273,000| 2,401,000
Peak Demand, KW Not Available 80 1,000
Gas Use, Therms 13,000 17,000 166,000
Energy Cost $ 30,000 $ 41,000] $ 300,800
Savings from Direct-Install $ 1,000 $ 500 $ 220
Total Energy Savings Identified, $ $ 4,800 $ 4,900 $ 4,300
Energy SavingsIdentified, % 16% 13% 2%

*Size, Annual Energy Use and Annual Energy Cost Only From K-12 Schools

The direct install program savings was less than expected and was even less effective for
schools. The overall savings identified from a food -service focusedaudit for schools is dwarfed
by their large overall usage.

Followup and Implementation

Periodic Progress Reports

Approximately six months after the audits were complete the energy data for each business was
reanalyzed to see if energy use had gone down This was done to measure the effectiveness of
the initial site visit . The data wasadjusted for weather, but not for sales. An example of a
periodic progress report is included in Appendix K. Of the original 18 sites that completed the
initial site visit, 13 sites had data that could be evaluated The five sites that could not be
evaluated included t he three schools, one businessyet to open and still under construction , and
one closed business. Of these 13 restaurantsfive businesses agreed discussheir updated
energy usage reports and potential next steps Table 7 provides the average actual savings from
the periodic progress reports for the 13 of the restaurants evaluated The table also provides the
predicted savings anticipated for this direct-install portion of this pilot. A table summarizing all
the data associated with the follow -up activities is included in Appendix L.
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Table7: Energy Savings Summary from Periodic Progress Repsrt

Total Cars
Energy | Offthe | %Energy
kWh | Elec, $| Therm | Gas, $| Saved, $ | Road Saved

Average Actual Savings| 5,700 $600| (330)| ($300) $300 0.5 1%

Predicted Savings 12,560| $1,402 892| $673 $2,075| 2.6 8%

Proposed Project Lists

The five businesses along with the three schools and the restaurant under construction, were
also presented a proposed project list with grant funding and utility rebates that would support
the installation . An example of a proposed project list for a participating restaurant is included
in Appendix M. The proposal focused on items that had a high frequency of identified
opportunity in the initial site visits . This included programmable thermostats, preventative
maintenance contracts, EC motors, and strip curtains. The strip curtain was a specific saloon
door-style curtain that made it easy to enter the coolers. The programmable thermostats were
specified as easyto-program commercial quality thermostats.

Table 8 provides a summary of the actual projects that were installed. Other than the large
project at the school, which will be discussed in the next section, most projects were essentially
free to the businesses

Table8: Installed Projects Summary

% Energy
Participant ID Project Description Cost | Funding | Funding | Savings
Restaurant #4 | Saloon Door Curtains on Cooler $500 $500 100% $100

Restaurant #6 | Saloon Door Curtains on Freezer $500 $500 100% $600
Strip Curtains, Gasket Repair,

Restaurant #8

New AC Unit, New T-stat $1,100 $550 50% | $1,290
Restaurant #9 | T-stat and LED Lighting $1,983| $1,306 66% $240
Restaurant #13 | T-stats and Saloon Door Curtains | $1,800 $1,750 97% $930
School #19 KE2 Therm Defrost Controller $7,100| $1,620 23% | $1,089
Total $13,000 $6,200 73% | $4,200

Two measures that were relatively inexpensive, programmable thermostats and saloon door
curtains, were the focus of the implementation . The strip curtain retrofit is depicted before and
after in Photo 1 and Photo 2. The restaurant owner was pleased with the results. Photo 3 and
Photo 4 show the old and new thermostats at this restaurant as well. For this restaurant there
was some back and forth discussibn of the thermostat to ensure that the owner did not go with
a low cost thermostat that was difficult to program .
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Photo 1: Walk in Freezer with Strip Curtains Photo 2: Walkin Freezer with Saloon Door
Partially Removed Curtain

Photo 3: Old Thermostat Photo 4: New Thermostat with Setbacks

At the end of the grant period , the energy usage forthree restaurants was re-evaluated. This
activity was done to measure the effectiveness of the follow-up activities . These were all
restaurants that engaged in the process and implemented measuresit was assumed that on top
of the initial 8% savings that could be achieved by a direct install program, another 8% could be
saved with recommissioning and capital measures installed for a total of 16% savings Table 9
provides a summary of the savings achievedby the participants . While one restaurant achieved
11% savings, the average savings was only 4%.
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Table9: Energy Savings Summary

Total Cars
Energy Off the | %Energy
kWh | Elec, $| Therm | Gas, $ | Saved, $ Road Saved
Restaurant #8 5,748 | $701 1,072 | $1,034 $1,735 1.8 11%
Restaurant #9 35,000| $3,900| (2,600)| ($2,300) $1,600] 2.2 2%
Restaurant #13 11,900| $1,500 100| $100 $1,600 1.7 5%
Average of 3 Restaurants 17,500{ $2,000| (500)| ($400) $1,600| 1.9 4%
Predicted Savings 25,120| $1,402| 1,784 $673 $2,075 2.6 16%

Discussion of Followup

The expected number of direct-install opportunities was overly optimistic, both in regards to
their existence in business andin the program ability to achieve implementation . At the start of
the grant, it was hoped that 80% of the items on the list of di rect-install measures would be
addressed in the initial site visit . Ultimately only 25% of the measures were addressed The
energy savings from the periodic progress reports, while positive, was much less than was
hoped for.

Engaging only five restaurants in further discussion of energy usage and potential next steps
was clearly inadequate. Achieving only 4% implementation of recommissioning and capital
measure opportunities was below expectations. Higher implementation might have been
achieved if there was more time, great engagement from the businesses, and certainly if grant
funding paid for the entire measure.

Keeping the businesses engaged in energy efficiencyefforts involved more of a sales pitch than
was expected For many of these businessesthe projects almost had to be given away to achieve
implementation . However, it appears that the follow -up activities were able to garner more
energy savings than the initial site visit alone . Businesses also would have appreciated moe
energy monitoring , but this program could not justify the time required for that analysis.

Results from Technology Demonstration

The following section provides highlights from the technology testing . A complete
measurement and verification report on the KE2 controller testing is included in Appendix N.
The goal of this test was to evaluate the effectiveness of the KE2 defrost controller compared
with a standard defrost time clock . A typical time clock is shown in Photo 5. The KE2 controller
is shown in Photo 6. Two installations were evaluated & one in a college cafeteria and another in
aconvenience store
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Photo 5: Defrost Time Clock Photo 6: KE2 Contrder

Installation One: College Cafeteria

This project included a complete overhaul of a walk -in unit with the KE2 installation

comprising only part of the project . The other work included sealing the box, installing LED
lights and replacing the evaporator. The new evaporator had EC fan motors and an EEV (versus
thermostatic expansion valve). The following data is based on a 7-day baseline measurement
period and a 7-day period after the retrofit .

Energy Savings

Table10: Annual Enegy Use EstimateCafeteria

ENERGY ANALYSIS

Compressor 322& Sr; Evalf:rzztor Lights | Total

Avg. kW 2.24 3.27 0.676 0.192 | 6.38
BASE | Annual kWh 19,634 3,262 5,251 841 | 28,988

Avg. kW 1.48 2.88 0.100 0.11 | 457

POST

Annual kWh 12,981 471 863 473 | 14,789

kW Reduction 0.76 0.39 0.58 0.08 | 1.81
kWh Reduction 6653 2791 4387 368 | 14,199

% kWh Reduction/Component 34% 86% 84% 44%
% kWh Reduction/Total 23% 10% 15% 1% 49%

The annual energy useestimate for the walk-in freezer for the base and postconditions is

shown in Table 10. The results from the 7-day test periods are extrapolated to a full year

without any corrections for humidity levels . The environmental conditions for these tests
showed the relative humidity was greater than 60%. In summer months the humidity can
certainly be higher than 60%, but in winter the humidity can be much lower . Therefore,
extrapolating these test results out to an annual usage is rough, but likely a conservative savings
edimate. This calculation estimates this retrofit will reduce annual energy usage by
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approximately 50%. Again, this project included more than the KE2 controller . LED lights were
installed, the seams were caulked, and the evaporator was replaced with EC motors and an
EEV. The defrost heaters on the new evaporator were slightly smaller than on the original
evaporator.

NonEnergy Benefits

The college cafeteria walk-in suffered from excessive icing, which made cleaning difficult,
impaired worker safety and dama ged food. The project improved all of the se problems. The
amount of icing in the box prior to the retrofit is shown in  Photo 7 and the ceiling condition

after the retrofit is shown in Photo 8: No Ice on Ceiling after Retrofit. These photos also show
the original T8 light fixtures in the original installation and LED light fixtures in the retrofit . The
food service manager was very impressed with the improved light levels tha t resulted from the
LED lighting retrofit.

Photo 7: Ice on Ceiling before Retrofit Photo 8: No Ice onCeilingafter Retrofit
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Freezing and thawing can form ice crystals which can negatively impact food quality . Examples
of the food quality before and after the retrofit are shown in Photo 9 and Photo 10, respectively.
Visually, it appears that fewer ice crystals form on the food after the retrofit .

Cost

This cost for this project is shown in Table 11. In addition to the | abor and material, a temporary
freezer trailer was rented to store all the food while the work was completed . This project was
supported by a custom rebate from Xcel Energy and was eligible for a prescriptive rebate for the
EC motors. Grant funding was pro vided as well.

Table11: Cost BreakdownCafeteria

Cost Analysis

LED Lighting $ 1,295

New Evap. & EC Motors $1,289

KE2 Therm $ 1,803
Material Total $ 4,387
Labor $ 2,010
Trailer Rental $ 400
Freight $ 325
PROJECT SWBTOTAL $ 7,122
Grant Funding $1,320
Custom Rebate $ 301
Prescriptive Rebate $ 280
PROJECT TOTAL $5,221

Installation Two: Convenience Store

At the convenience stores, the only retrofit was replacing the defrost time clock with the KE2
controller. This walk -in unit already had LED lights , but did not have EC motors. This project
was considered a likely retrofit for the typical small business with a walk -in freezer.

Enerqy Savings

The annual energy useestimate for the walk-in freezer for the basdine and retrofit conditions is
shown in Table 12. As with the other test, the annual energy savings were extrapolated to a full
year based on the results from the two 7-day test periods. There was no correction for humidity
levels for the same reasons as the college cafeteria testhe savings estimates ardikely
conservative. Annual energy savings is calculated to be approximately 20%.
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Table12: Annual Energy Use Estimate Convenience Store

ENERGY ANALYSIS

Compressor 5:2:;; Evalf;rzztor Lights | Total

Base Avg. kW 2.50 3.46 0.6 0.023 | 6.59
Annual kWh 21,900 2,358 4,887 127 | 29,273

Avg. kW 2.09 3.47 0.6 0.02 | 6.15

Proposed

Annual kWh 18,322 733 4,418 127 | 23,600

kW Reduction 0.41 0.0 0.0 0.00 | 0.44
kWh Reduction 3,579 1,625 469 0 5,673

% kWh Reduction/Component 16% 69% 10% 0%
% kWh Reduction/Total 12% 6% 2% 0% 19%

NonEnergy Benefits

The box condition pre - and post-retrofit is shown in Photo 11 and Photo 12. There was much
less of an icing issue in this unit as compared to the college cafeteria unit(Photo 13Photo 13)

Photo 11: Icing PreRetrofit Photo 12: No Icing PostRetrofit

A picture of the food stored in the unit pre -retrofit is shown in Photo 13. The food quality was
also not an issue forthis unit and food quality remained good after the retrofit.
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Photo 13: Food Quality PreRetrofit

Estimated Cost

This estimated cost for this project is shown in Table 13. Since this project was supported by the
product manufacturer who donated the controller, and the contractor also donated his time for
the installation , these are only estimated costs This work was done without down time or
emptying the freezer.

Table13 CostBreakdownConvenience Store

COST ANALYSIS
Material Total $ 1,200
Labor $ 400
PROJECT TOTAL $ 1,600

Discussion of Technology Demonstration

Energy Savings

The savings for these two tests were significantly different . The simpler convenience store
project saved approximately 20% energy while the overhaul of the college walk -in saved
approximately 50%. A comparison of the two projects is shown in Table 14. Based on the
observations on-site and an analysis ofthe data, the difference in savings is due to two things.
First, the unit at the college was not working properly at the start . This is clear from the
excessive amount of icing that was observed preretrofit . The other obvious reason for the
difference in savingsis the components replaced in addition to the KE2 controller at the college
site. For EC motor s, the component energy savings is well documented at approximately 75%.
EEVs are lesser known and understood, but the energy savings potential has been
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demonstrated at greater than 15%?12 If the evaporator fan motors were replaced with EC motors
and the TXV replaced with an EEV, the savings at the convenience store may have been closer

to 35%.

Table14: Energy Savings Comparison

Total Total
College | C-Store
Avg . KW 6.38 6.59
BASE
Annual kWh 28,988 | 29,273
Avg . kW 4.57 6.15
POST
Annual kWh 14,789 | 23,600
kW Reduction 1.81 0.44
kWh Reduction 14,199 5,673
% kWh
Reduction/Total 49% 19%
Financial
Table15: Simple Financial Analysis
Cost Analysis
LED Lighting $ 1,295
New Evap. & EC Motors | $ 1,289
KE2 Therm $ 1,803
Material Total $ 4,387
Labor $ 2,010
Trailer Rental $ 400
Freight $ 325
PROJECT SUBTOTAL $ 7,122
Grant Funding $ 1,320
Custom Rebate $ 301
Prescriptive Rebate $ 280
PROJECT TOTAL $ 5,221

This measure is not inexpensive. A defrost time clock probably costs about $300 to install and a
KE2 controller is in the range of $1,60Q Table 15 provides a simple financial analysis of the two
projects. For calculation purposes, energy costs of $0.06/kwWh and $10/kW were used, which is

12 See the following article published in the February 2009 ASHRAE Journal, Electronic Expansion Valves
vs. Thermal Expansion Valves
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based on what Xcel Energy may charge a small business customerThis project received a
custom rebate and a prescriptive rebate for the EC motors is included as well.

There are two more things to consider when investigating this investment for a small business.
First, did some of the work at the college (e.g. evaporator replacement, defrost control repairs)
need to be done regardless? For the college, it was clear that there was some work needed and
some money was going to be spent anyway. Possibly half of the project cost at the college
would have been incurred in the next 12 months anyway, so the incremental cost of installing
the controller, installing EC motors and choosing an EEV becomes an easier decisiord
especially if the utility provides a rebate . In addition, installing expensive retrofits on old
equipment is often not considered because the equipment could have too many other potential
problems. The contractor on this project stated it would not have installed the KE2 controller at
this facility without the other upgrades because the equipment was in such bad shape.

The second consideration is the ron-energy benefits of a project such as this The risks of a fall
are minimized by eliminating the icing on the floor . Food quality can be improved by reducing
the high temperature extremes that cause freezer burn from the freezd thaw cycle. LED

lighting lasts longer and the space is better lit Tasks like cleaning and inventory are made easier
as well. Finally, if a facility chooses to use the remote monitoring capability, a maintenance
problem or operating issue can be caught before significant damage isdone, improving

reliability.

Results of Program Replicability Research

With the support of the Clean Energy Resource Teams(CERTS) four programs with a focus on
small business energy efficiencywere identified for interviews . Staff from CERTsis uniquely
suited to support this identification process . CERTSs area partnership between the University of
Minnesota Extension, the Department of Commerce Division of Energy Resources, and non
profit organizations . CERTs havea regional presence acrossMinnesota and familiarity with
energy issues as a result ohaving staff and steering committees in every region of the state. 13

The following entities were selected for individual interviews: Marshall Green Step Cities 6

program for smal | busi nesses, c@unereial tefageratiorPandvpzevedtative

maintenance program, Lake Street Councl and Great Pl ai noachdspregtamt ut ed s
and Southern Minnesota Municipal Power Associatio
program. In addition, the Law rence BerkeleyNat i on a | Laboraentagtoryj)ed s pil ot o

auditing was included due to it s similar research design to this pilot . Table 16 briefly describes
the programs analyzed.

13 For more information on CERTS visit their website www.cleanenergyresourceteams.org
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Table16: Small Busines Programs Reviewed

Program Audience , Implementer | Program Goal Key Strength

Location

Commercial | Business Green business
Marshall businesses, | associations, | certification, provide Broad community engagement
Green Step city in SW city staff, recognition and (businesses, nonrprofit, utility,
Cities MN volunteers engagement and government).

Utility staff, Utility subsidized PM for

Commercial | refrigeration Increase refrigeration refrigeration equipment
Ottertall businesses, | contractors, energy savings through offered directly through
Refrigeration NW MN consultants rebates, studies and PM | contractors.

Outreach to small

Small businesses, opportunity | Energy coaches are community

business, identification and organization staff interested in
Energy Twin Cities personal support for developing long term
coaches metro CDC staff implementation relationships with businesses.

Small Door-to-door outreach
SMMPA small | business, & | CERTS staff, | and marketing of utility On-site support to fill out
biz outreach MN utility staff programs rebate forms immediately.

Interval data and/or online

Lawrence Small benchmark provide insight
Berkeley business, into usage. Designed asvalue-
National multi -state Mechanical Contractor-led auditing add to preventative
Laboratory pilot contractors and benchmarking maintenance services.

Program Descriptions

Marshall Green Step Businesses

Description:

The City of Marshall in Southwestern Minnesota participates in Green StepCities, a voluntary
challenge, assistance and recognition programto help cities achieve their sustainability goals.

The Ci

ty of

Ma r s h adrehtéds suBplemental ceRtificatipn progranmtargeting

their business community 14, Interested businesses completean online questionnaire about their
green practices and if they have completed enough actions, qualify for the green credential .
Currently , 34 businesses have received the certification The program has been mainly marketed
through word of mouth, local business associations, and web traffic. The strength of the
Marshall Green Step Business program is thepartnerships developed to support the program,
including city staff, county staff, community representatives, schools, businesses, business

“4City of

Mar shal | 6s -p&ge atphwwd.marghallgfeensieposg/ghdenb -

business.html
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associations and economic development organizations. They are also lewveraging these
relationships to support community clean -up efforts and recycling.

Cantractor and Utility Involvement

Marshall Public Utilities is a member of the Marshal | Green Step Business committee Energy
efficiency measures provide a significant source of points available for certification , but the goal
of the program is not specifically energy efficiency . There is not a mechanism for tracking any
energy savings associated with the program, nor has there been a focus on encouraging
businesses to improve their score by conducting additional actions. Points are awarded for
businesses that receive an annual HVAC tune-up, but specific engagement of contractors has
not been done. The public utility does an annual training with trade allies, so local contract ors
are well aware of rebate programs. However, whether or not a contractor expresses additional
interest in energy efficiency varies greatly between individuals.

Otter Tail Power CompanyCommercial Refrigeration Program

Description:

Otter Tail Power Company (Otter Tail) has used each triennial filing as an opportunity to
innovatively focus on a specific business sector. In the current triennial , it focused on
commercial refrigeration . Its offering includes a comprehensive set of rebates for refrigeration
retrofits (14 different rebates are offered for retrofitting equipment) . In addition to those rebates,
Otter Tail also offers to subsidize the cost of preventative maintenance (PM). Otter Tail decided
to subsidize PM as a way to build relationship s with con tractors and open the door for more
commercial refrig eration retrofits . A customer schedules the PM work with a qualified
refrigeration contractor, who submits an invoice to Otter Tail. The customer pays their portion
of the cost (between $3050) directly on their utility bill .

In addition to rebates and subsidized PM, Otter Tail also brought in a third party firm to do
energy assessments for customers that have large refrigeration loadsThese programs in
combination have been successful Otter Tail has seen savings from the refrigeration program
double or triple as a result of these efforts. The majority of participants have been large grocery
stores, but there is interest in growing the outreach down a level in customer size to capture
some restaurantsand convenience stores.

Contractor and Utility Involvement:

Otter Tail Power Company60 s account rveoktheuwmootttleir teritaysand are
based in the region they serve lIts representatives regularly work with businesses to identify
opportunit ies and encourage them to participate in programs. The subsidized PM offer was
originally launched with the support of a handful of contractors who would conduct the work
The PM program was designed as a sales tool to help contractors and OtterTail capture more
savings from refrigeration . Engaging contractors, in general, is primarily done through a
distribution list that includes 50 -60 contractors and occasionaly through in-person trainings
and conferences
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Energy Coaches Training

Description:

The energy coaching model was created by a handful of community organizations in
Minneapolis, including the Lake Street Council and the Great Plains Institute. Through work
with small businesses, it was identified that most small business owners lack a trusted sour ce of
information regarding energy efficiency . Utilities support these customers primarily via a
phone hotline . The energy cach would be a third party, non -biased individual who could
develop a long term relationship with the business owner to sup port the m in addressing energy
efficiency. This is particularly useful because conservation program requirements can be
complicated. In addition, businesses are not typically aware that opportunities exist d within
their business and for external support.

In this pilot effort, local business associations or community development corporations (CDCSs)
were asked to volunteer their staff for the half -day training . These types of organizations are a
good fit to become energy coaches because their missionis to support their local business
community . Providing assistance with energy efficiency fits that objective d it helps businesses
become more profitable, sustainable and resilient. Since small businesgshave many barriers
obstructing their path to energy efficiency, t he long term relationship that energy coaches
provide canhopefully achieve betterimplementation over the long term. This effort is currently
being piloted in Minneapolis and some surrounding communities , and is supported with a
private foundation grant . Results from the first year of pilot implementation are promising:
2,000 customels reached with electronic communications, 40 one-on-one conversations, 24
businesses audited and 9 lighting upgrades completed, resulting in 71,008 kwWh of energy saved
from energy efficiency and 129,792 kWh of energy generated through new solar installations.

Contractor and Utility Involvement:

Neither contractor s nor utilities are directly involved in this effort . Energy coaches are
promoting utility rebates and utility subsi dized energy audits for small businesses, but no direct
funding for the coaching is being provided b y utilities . One expectation of the coaching process
is that the coachesBinvolvement will make collaborating with contractors and utilities more
positive . Utility programs can be confusing, so a trained coach can help navigate program
requirements. Acronyms like EER, SEER andbther efficiency conceptscan be a foreign
language when taking to contractors 0 a trained coachmay be able to help translate between
contractors and small business owners (in the case of some immigrant owned businesses, some
translation may literally be required as well).

SMMPA Small Business Outreach

Description:

Southern Minnesota Municipal Power Assaociation (SMMPA) has three energy service
representatives that support their smallest 15 member utilities . These energy service
representatives like to connect with local businesses to promote energy efficiency, but rarely

have time to reach al/l of t heiy TheEleabEnergyd cust omer
Resource Teams (CERTS) volunteered staff capacity to go dooto-door in the communities to
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talk to business owners about their utilit y € rebate programs, discuss energy efficiency, and

signup businesses for SMMP AistsSMMPRAstafltracked therimpadtafat i o n
this outreach. The benefits of this outreach model lie both in outreach and in capturing projects .

As a result of this outreach so far, over 700 businesses in nineMinnesota communities received
informationontheir ut i I i ti es d® ener gynadditidnjtltanke to gogd trackimgg r a ms
over multiple months, rebate applications that are fulfilled get associated with the outreach .

Over 300,000 kWh of energy savings have been linked to businesses that received ougach,

with additional rebates in process.

Contractor and Utility Involvement:

This effort promotes utility efficiency programs, and SMMPA staff coordinates the outreach
days and track the on-going results. Outreach is conducted by CERTSs staff and volunteers.
SMMPA energy service representatives were in the communities during the day of the outreach
to work with the most interested businesses, answer questions, and help with rebates.
Contractors are not involved.

Small Commercial Energy Management Package fAHVAC Contractors

Description:

The Lawrence Berkeley National Laboratory (LBNL) is piloting a program in which HVAC
contractors implement an energy management package of services for small businessesThis is
a demonstration project worth watching as the results become public. The program relies on
interval data for the contractor to do a pre -analysis of energy usage ideally utilizing a software
package for energy data analysis and benchmarking, followed by a short high -level site
walkthrough, and f ollow -up visits . A goal for the contractors is to use these additional energy
services to promote their preventative maintenance services. The program can be reviewed at
LBNLO3s pr o](stp:Aeis.Mlgdy s/smaleeomm.html ).

Contractor and Utility Involvement:

The core goal of this research is to equip HVAC contractors to provide a limited set of energy
management services for their business customers LBNL staff recruited contractors to pilot the
package of services Contractors were tasked with selling the program to their customers (either
as a value added serviceto an existing PM contract or as a fee for service addon), collecting
utility data, conducting a walk -through audit, and following up with custo mers to discuss
opportunities and track progress .

Other Programs Nationwide

To better understand existing small businessesprogram s, information was gathered from lists

of top performing programs and from utility program fil ing databases(ACEEE, 2013) These

programs were reviewed using ESource® DSMi (Demand Side Management Insights) tool.

Utility programs were sorted by perform ance (in terms of kWh saved and cost effectiveness)

and cl assification (sebfrcbhusgnesstbeotdeuet ODsmhbal
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Table17: Outof-State Energy Efficiency Programs

8 | o
| x 2| Cost
8 | |2 @ per
2| 5| g g|first
i 5 ol | Yyear
Implemente | £/ B 5| £| kWh
Program Audience |r O] <| F| O] saved Significant C haracteristics
CL&P Small Competitivel Contractors recruit participants,
Business y Selected no up-front cost for business,
Energy Small Contractors turn -key installation of
Advantage Business | (many recommendations including on -
CT) <200 kW | electricians) | X | X X | $0.41 bill financing
Direct-install of lighting, exit
signs, vending machine
controllers, and occupancy
Small sensors, measured identification,
PG&E Energy Business rebate processing and financing
Fitness (CA) <200 kW | Consultant X | X X | $0.39 included
HVAC tune -up program, 15
Commerci contractors are trained and utility
PG&E AirCare | al HVAC rebates the tune-up directly to the
Plus (CA) Business | Contractor X $1.00 contractors
Potomac
Edison Audit Small Installation of CFLs, exit signs,
with Direct Business faucet aerators and PRSV (electric
Install (MD) <100 kW | Consultant X | X $0.43 | W/H only)
One of 26 approved contractors
performs an audit, utility
subsidized installation up to 90%,
Arizona Public | Small Contractor contractor installs product and
Service Express| Business | (mostly processes rebate, overs lighting
Solutions (AZ) | <100 kW | electricians) | X | X $0.16 and commercial refrigeration
National Grid
Small Business | Small
Direct Install Business | Contractor Direct-install of lighting
(NY) <100 kw (electricians) | X X | $0.23 measures, on bill financing
San Diego Gas Rebates provided for quality
& Electric 0 Commerci install ation and quality
HVAC QI and al HVAC maintenance, mntractors manage
Tune-up Business | Contractors X $1.45 and implement prog ram
Contractor uses Service Assistant
PPL Electric diagnostic tool, incentives paid to
Small Business | Small HVAC contractors to off-set the cost of
Tune-up Business | Contractor X $0.16 services

The selection of programs reviewed is not exhaustive, but provides examples of current
programs in other parts of the country . Table 17 briefly describes the eight programs reviewed.
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The programs reviewed fall/l i nto a f ekwe ygoriosseprivngs :
and subsidized tune-ups. Some of the programs reviewed had components of more than one of
these types of programs embedded in their design.

The program costs vary significantly year to year (costs shown in Table 17 are for the most
recent year available). For instance, the San Diegd’'une-up program varies from $0.28/kWh
saved in 2011 to $1.45/kWh saved in 2012.

Directinstall

Direct-install programs focus on a limited set of technologies that can easily be installed during
a site visit. Lighting is the most common product installed, but typically some other small items
are included. Five of the eight programs reviewed included some component of direct -install .
All of the direct install programs reviewed were directed at small businesses and thushad a cap
for participants denergy usage (either 100 kW or 200 kW) Installation of lighting comprises the
bulk of the savings reported from a direct install program.

This type of program does a good job of addressing the nuisance bariier of energy efficiency for
small businessesThe business owner doesndt need to compl et
up for the visit . The direct installation is heavily subsidized or completely free.

Turnkey Services

A small businessturn -key program seeks to capture deeper savings than a directinstall

program by providing additional follow -up and implementation support . Some easy projects

(like programmable thermostats, refrigeration case lighting, door heater controls, and lighting

controls) require qualified personnel to install of the product. Connecti cut Light and
Small Business Energy Advantage program is an example of a turn-key program . Contractors

competitively bid to participant in the program . Once selected by the program manager the

contractors conduct site visits. During the site visit , some items are directy installed, but other

items are installed at a later date by the contractor. The customer pays for those upgrades via

interest free financing on their electric bill . Thispr ogr amds cost effectiveness
somewhat lower than other programs, but the overall savings of the program was quite high &

capturing a savings of 28 million kwh in 2012.

Subsidized Tuneaups

Subsidizing tune-ups is a way for utilities to promote g ood maintenance of equipment. Three
examples of tune-up program s were reviewed. In most cases the rebate was paid directly to the
contractor with the expectation of reducing the cost to the end-user. Contractors are required to
complete reporting on servi ces performed for customers in order to be compensated. The three
out-of-state programs provided tune -up services for HYAC systems. Otter Tail Power
Company in Minnesota offers atune-up program for refrigeration equipment .

Onbill Financing

A number of th e programs reviewed combine their program approach with low -cost financing
paid back via the utility bill . This addresses another common barrier for small businessesd the
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lack of financing or the hassle of securing financing. At least three of the five direct install
programs included on -bill financing . This type of offering helps to make the decision to
implement easy for business owners.

Challenges Reported

The programs reviewed were some of the most successful small business programs nationwide,
so their success and costeffectiveness may not be common Even these programs reported some
challenges identifying participants and marketing the programs . In some cases the program
implementer was responsible for recruiting participants, but frequently the util ity supported
with mass marketing, advertisement and bill inserts . In addition , the Connecticut program
reported finding that the smallest of the customers (those with peak demand of <10kW) were
drastically underserved even in the small business program. Their proposed response was to
pilot outreach specifically to those businesses, frequently found in struggling urban areas and in
areas already aligned with economic development zones.

Discussion of Results of Program Replicability Research

In comparing the two populations of programs reviewed , a few points of discussion stand out.

First, the out-of-state programs reviewed were primarily selected because they weralelivered
by contractors or electricians. Only one program in Minnesota was delivered by a contractor
and, in that case only part of the program was delivered by the contractor (the preventative
maintenance on refrigeration equipment in the Otter Tail program). All the programs reviewed
at the national level were utility -funded, publically -filed energy conservation programs,
whereas in Minnesota, only one of the programs reviewed had been publically filed (Otter Tail).
In addition , three of the programs were taking place without sub stantial utility funding d&the
energy coaching pilot, the Lawrence Berkeley pilot and the Marshall Green Step Cities Program
(although in Ma r s h @aselthé stility did serve on the steering committee) . In those three non-
utility sponsored programs (and in the case of SMMPA) , existing utility rebates and programs
were promoted. In those three situations,t he pr ogrambés benefit was
means of outreach to businessesd through means like a certification program, HVAC
contractors, or door-knocking . In order to sustain that kind of outreach , additional fun ding,
perhaps from utilities, would be needed in the future.

In fact, the existence of Xcel Energy supported programs for small business was a contributing
factor in the success of theenergy coaching model in Minneapolis . The pilot effort (and the
results from this pilot) , indicates that community organizations, with some training, can be
great promoters of energy efficiency. However, the energy coaches relied on existing small
businessutility programs to provide technical informat ion for the businesses Energy coaches
referred businesses to the Energy Smart program a small business auditing program supported
by Xcel Energy, as an initial step for getting information about their opportunities for
conservation. Additionally, if lighting measures were identified by the energy coach, the
business was referred to the One Stop Efficiency Shop, a small business lighting program
supported by Xcel Energy. Those existing resources in combination with the relationships and
persistence offered by theenergy coaches created a successful combination.
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Working with Contractors

Many of the out-of-state programs reviewed worked directly with contractors . Some of the
program filings specified that contractors competitively bid to deliver the program . Electricians
were the most common type of contractor involved in the programs across the board, although
a few nationally and in Minnesota targeted HVAC or refrigeration contractors . There seems to
be less consensus or established best practices for how to design a mutually beeficial program
working with contractors in these trade specialties The evidence of program design challenges
comes from conversations with staff at Otter Tail and Lawrence Berkeley National Laboratory ,
and the variable cost effectiveness of the tuneup programs reviewed.

LeverageCommunity Assets

In Minnesota, it is also clear that different communities have different local assets with which to
develop a successful strategy In some communities, like those served by Otter Tail and
SMMPA, local utility rep s are available to spend one-on-one time with customers. In other
communities, there is a supportive local government and economic development agency
(Marshall, MN) . In others, there may be a motivated contractor or a wind developer
encouraging action. What was clear from the conversations was thatan asset in one community
may not be present in others d local governments are not all engaged, utilities are not all well -
staffed, and local businesses associations are not all welorganized. Each program started with
the identification of an asset in a community that was worth further exploration.
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Conclusions and Recommendations

Elements from each of the three focus areas of this projec® the pilot program, the technology
testing and program replicability rese arch 8 combine into the conclusions from this project.
Conclusions fall into the following categories: program development, ideas for delivering
efficiency programs with contractors, and reflections on working in this market sector.
Recommendations are woven into the conclusions, as each of the conclusions section is written
with the intention of informing those interested in developing programs along the lines of this
research.

Cost Effective Program Development

The review of eight out -of-state small business programs provides some baseline information as
to what constitutes a realistic cost of program delivery . Those eight programs have costs that
range from $0.16/kWh saved to $1.45/kWh saved with an average cost of $0.53/kWh saved .
These programs were seécted in part because of their costeffectiveness, so nationally the
average for this type of program might be higher.

Whether that cost is acceptable to a given utility is dependent on its circumstances. Historically

programs like lighting retrofits have born a much lower price tag. However, a cost of

$0.53/kWh saved might be justifiable for a utility facing a high cost of new generating capacity

or a mandate to serve the small business segmentThe ultimate determination of whether

something ctcsivedstaprhbdbe be madelhieraporiesunbmarzedk et st at
the costs and savings that could be anticipated in a small business or restaurant program. That

data, along with other studies, can provide a target for program design.

Recruitment

The assumption that contractors would be able to enroll their current customers was wrong .

Contractors were not able to successfully enroll participants. Reasons include the oddness of

selling an unfamiliar o0freed s eupwihccestomdrsiamdat ed a mo
lack of depth of contacts. Only two of the 18 participants were recruited by contractors.

Specific skills are required for recruitment . In many of the national programs, utilities marketed

the program through advertisement and billinsert s t o bol ster the contracto
Minnesota, community based organizations like CDCs or CERTs have better relationships

building skills to reach this market sector. Likewise, many local utility representatives,

especially in smaller communities, have those communication skills and relationships . In the

pilot, the other 16 participants were identified by utility representatives or community/business

organizations. Engaging and motivating these types of businesses presents a great program

development opportunity.

Effective participant recruitment is a mandatory first step for any program . Recruiting
businesses is challenging, requires specific skills, and must be better planned into a program
Community groups were able to recruit businesses effectively and the incentive of $250 per
business recruited was sufficient to engage their services. Mass marketing and media
approaches were not tried because of the scale of the pilot.
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Utility Data

A small business program probably cannot afford to put its alre ady limited resources into
obtaining energy data and tracking energy usage over time. In this pilot, tracking energy data
did not help to motivate implementation, particularly because attributing changes in energy
usage to any specific measure was nearly impossiblefi too many variables affect energy usage
in a restaurant. Additionally, restaurants cannot be easily benchmarked, primarily because
usage per square foot does not provide an accurate comparison; another reason utility data is
less useful.

A small business program could effectively be run without any utility energy data . Measure
savings can be based on rules of thumb and calculated saving. Unless utility data are easily
available and software tools are utilized to process the data, the benefit of data does not
outweigh the cost. Online access to data trends,similar to what is provided to residential
customers, would be beneficial to this market sector and would make a programmatic support
of this market sector easier.

Site Visit

Site visits do not need to identify a long list of measures, as would be done in a standard

ASHRAE Level Il Audit . In a direct-install program, that time is better spent installing another

measure or moving on to the next business In an audit program, the priority should be

identifying the measures that fall/l in the nexus of
energy savings.6 The auditor should identify the best 3 -5 measures to implement in the next six

months and communicate them in an accessible actiorroriented way. A surplus of measures
does not add value to the program or increase the likelihood of implementation.

Direct-Install

Only about half of the anticipated direct -install measures were appropriate for direct

installation during an initial site visit . Adjusting controls, like programmable thermostats,

economizer settings and defrost time-clock settings, did not make good direct installation

measuresLi abi l ity concerns are the major reason, spec
best setting for controls based on one visit and call-backs were considered too likely.

Nevertheless, 5,700 kWhper businesswere saved on averagebased on postimplementation
utility data analysis. Licensed contractors were paid $30 to complete those installations in this
pilot. Licensed contractors would not be required for these installations, so costs could be
reduced. However, that price should be revisited because $300 was too little to adequately
motivate contractors in this pilot . More direct -install items should be added if possible, but the
list that was achieved would be sufficient to justify a program . In order to achieve savings of
5,700 kWh at a cost of $0.53/kWh, a directinstall program would need to work with a program
delivery budget of $3,000 or lessper business That needs to include all marketing and
administration costs, but it does provide for more leeway in the budget than was taken during
this pilot.
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Recommissioning Incentives

The sample size of recommissioning activities implemented during this piloti s small. Three

restaurants implemented projects and their energy savings were tracked in depth.

Recommissioning activities (preventative maintenance and other HVAC and refrigeration
control retrofits) were initially subsidized at 50% of the cost . Only two businesses implemented
at that incentive level. Later the incentive was increased to cover 100% of the costs and four

additional businesses implemented. The average preventative maintenance contract was $1,800
The original cost estimate for recommissioning was $3,400 per business, an estimate that is still

fairly accurate.

Averaged savings, measured for three of those businesses, was 17,500 kWIThis number
provides an estimate for the average savings for a restaurant that might be achieved if good
follow -up and implementation is conducted . That level of savings, at $0.53/kWh saved, creates
a recommissioning program budget of approximately $9,000 per business.

Cost Effectiveness Recommendations

Ultimately whether this price per kWh saved is justified depend s on how important it is to
serve the small business community and what the competing options are for producing kWh or
saving kWh . Table 18 shows the budget for a direct-install program and a recommissioning
program based on different requirements for cost-effectiveness The average of the eight
existing utility programs reviewed, $0.53/kWh, is shown, as well as three other arbitrary tiers.

Table18: Per Business Program Budget Tiers

Expected Budget/ Budget/ Budget/ Budget/
kWh business @ | business @ | business @ business @
Savings $0.15/kwWh | $0.30/kWh $0.53/kWh $0.75
Direct-Install 5,700 $855.00 $1,710.00 $3,021.00 $4,275.00
Recommissioning | 17,500 $2,625.00 $5,250.00 $9,275.00 $13,125.00
This projectds research plan was tightly

implement a measure for at a proposed rebate level and whether a contractor would provide
the service at a proposed reimbursement level The response to that was clear The levels of
incentives provided were not enough to drive 100% participation, either by the contractor or the
business As a result recommissioning savings were only available for three businesses and in
general implementation was difficult to motivate.

An alternative and perhaps better researchapproach would have used grant funds to pay for all
of the costs incurred by the business and contractor to implement measures Then, record the
costs incurred and use the implementation to record the savings achieved. Finally, in the

analysis stage, use a national benchmark for small business program costs to determine whether

the costs incurred could be justified based on the energy saved This approach would have
given the research team more data to analyze, whichcould have resulted in more robust

conclusions.

f ocused
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Delivering Energy EfficiencyPrograms with Contractors

Utility programs considering the involvement of contractors need to understand the importance
of finding the right fit with a contractor partner. Each ¢ ontractor is a small business owner and
each has a different way that they view their business model. Some are keenly tied to a fix
repair/replace model. Some prioritize selling preventative maintenance, while others only bill
hourl y and arieapéventativetmaimtenanteeahtract model. Some contractors
are more motivated to evolve their business to include energy efficiency services. Anecdotally,
it seems that quality, a desire toinclud e energy efficiency in their business model, was most
common among electricians and equipment distributors.

Liability is highly important to the decision making process for a contractor . An insurance

cl ai mds high deductible and increased premiums coO
As a result, contractors are generally cautious when installing unfamiliar equipment or doing

retrofits to old equipment . High efficiency equipment can have the reputation of requiring more

maintenance. Negotiating a contract, as was done at the beginning of this pilot, proved
excessively difficult. I n fact, at | east one cont
the contract.

Issuing an RFP to solicit proposals from interested contractors was a practice of some of the
national programs reviewed and is recomm ended based on the experience of this pilot
program. Offering a RFP would create a means for parties to express their interest in the
program, while also providing a means for cost -efficiency and equity . Since the amounts paid to
the participating contract ors were determined by the Project Team, it was never clear whether
contractors felt that they were being paid fairly, too little or too generously. A competitive
process would also introduce better accountability to the work plan and hopefully motivate
contractors to prioritize the work.

It is recommended to develop a relationship with only one contractor to pilot such a program .
The effort to cast a broad net and recruit many contractors was time consuming, ineffective, and
weakened the sense of exclusivty the contractor felt. The contracting business is competitive, so
an exclusive relationship gives a contractor an opportunity to commercialize a project
successfully with less competition, an incentive that can be very motivating for the right
contractor.

Finally, a good fit with the cAmoganmddstolies busi nes
developed in such a way that a contractor sees the advantage of participating for their business.
Whether the advantage is increased sales from installations, inaeased number of customers, or
even increased customer good will, identifying and describing that value proposition is

important when seeking to attract contractors to an efficiency program . Additionally, only a

very few (larger) contractors provide HVAC, refrigeration and electrical work all in -house.
Energy efficiency opportunities in a restaurant do not segment nicely along contractor trade
lines. A recommendation of this pilot is to attempt to align the program demands with the
practice area of the participating contractor . Lighting programs have been so successful in part
because of the easy alignment A one-stop program is very desirable for this business sector; but
not at the cost of complicated sub-contracting relationships, liability barriers and p oor customer
relationship management.
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New Approaches to the Market Sector

Restaurant Only versus Small Business

Based on this pilot and previous CARD research, it is clear that restaurants are unique. The
opportunity to save energy is significant, but ther e are many challenges in working with the
sector. The concept of utilizing contractors shows mixed results . Alternative delivery partners
may be more helpful. In fact, the evidence from national programs and pilot efforts in
Minnesota demonstrate that more than one approach may be successful.

Furthermore, a program exclusive to restaurants is not better than a more general small
business energy efficiency program. Restaurants are the most energy intensive business type in
the commercial sector and thus haveunique energy demands, but on the whole working with
them is more similar to working with other small businesses than different. Many of the

national programs reviewed served small businesses under a demand cap of either 100 kW or
200 kW. The vast majority of restaurants would fall under that cap . Thus a small business
program could serve all business types and at the same time include some tailored measures to
capture the unique opportunities present in food service . This approach is recommended as a
way to bolster the overall savings from a program.

Small utilities and those serving rural communities can especially appreciate the
recommendation to provide an umbrella small business program rather than a restaurant
specific program. In those service territories, the number of restaurants is few enough to not
justify a targeted program . However, the motivation for serving the business type may be
greater in those communities as a result of the limited industrial load and a higher percentage
of small business customers.

oln and OQOutdé versus OHere to Staybo

The length of the interaction with the business is an important component of program design . A
direct install program would be designed to be a one -touch interaction with a business. A more
comprehensive program would seek to develop a long term relationship with the business and
support deeper energy implementation over time. However, a program cannot do both at the
same time, at the very least without some of the quality suffering. This was a mistake in the
design of this pilot. A program for this market sector cannot efficiently capture direct -install
savings while at the same time gathering energy data, producing audit reports, supporting
implementation and developing long term relationships.

Different progr ammatic approaches require different skill sets. Contractors may be better suited
to participate in a direct install program where the contractor is provided with an already
committed participant and simply installs a set of measures . On the other hand, CDCs with staff
on the ground and a vested interest in the businesses they serve may be better suited to
building a long term relationship. Utilities, depending on their model for customer service, may
fall into either category.
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Recommended Program Designs

Therefore, two distinct models for program implementation can be envisioned & one that strives
for quick implementation of a limited list of measures, and another that seeks deeper
implementation over a longer period of time. Table 19illustrates those two examples. These two
program types somewhat mirror the two savings estimates discussed in previously in the
conclusions. The high touch program would achieve more of the recommissioning savings, but
also quite a bit of capital impr ovement savings. The one touch program would capture the
direct-install savings.

Table19: Two Program Models

High Touch, Deep Implementation One-Touch, Direct Install
Trusted relationship, repeat contact One Visit, impersonal
Simplified energy data tracking might be No energy data necessary, deemed savings

done to provide a reason for frequent contact | are used for measures installed

Direct-installs provide some savings,
subsequent equipment installation provides
majority of savi ngs Direct-installs provide 100% of savings

Includes walkthrough audit (perhaps done
by third party), top measures are

recommended, including recommissioning Minimal or no audit report - limited list of
measures, implementation support is measures identified quickly on -site, rule of
provided thumb savings estimates

Average of 5% energy savings, 17,500 kwh 1.5% energy savings, approximately 5,700
saved annually per restaurant kWh saved annually per restaurant

Capital measures are captured over time as
equipment fails No focus on capital measures

Models: direct install programs for various
Models: Minneapolis energy coaches pilot utilities nationwide

Who Implements: CDCs, local utility rep Who Implements: consultants, electricians

Concluding Thoughts

The energy use of the restaurant and small business sectors must be addressed in the coming
years in order to meet energy efficiency goals and carbon reduction standards. There are
undeniable barriers, but there is significant opportunity. Capturing that sav ings cost effectively
will require clever approaches, good partnerships, and hard work. Definitions of cost
effectiveness need to be fairly determined relative to other program success nationwide and the
imperative to work with small businesses.
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Furthermore, additional engagement of HYAC and refrigeration contractors is necessary . At
this point, contractors are stil!]l a prominent
decision-making process, but their engagement in energy efficiency overall is not sufficient.

Training, education, events, and easier paperwork are all important, but the market will

ultimately motivate the contracting sector to support energy efficiency or not. Utilities should

identify ways that their incentives and program structure ¢ an tie into the business plans of
contractors and encourage them to make energy efficiency one of their value propositions.

Finally, program innovation is happening around the country and around Minnesota. These
barriers for small business and contractors are recognized by utilities and implementers.
Innovation, based on available community assets, is happening. Regulators should encourage
utilities to think creatively and pilot programs as they asse mble their conservation plans. This
sect or 0 ssaremda ihsurmaougtable, but neither should it assumed that a standardize
approach will be the right solution.
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Appendices

Appendix A : KE2 Evaporator Efficiency Fact Sheet
Appendix B : Restaurant Program Fact Sheet

Appendix C : Demographic Data Collection Forum
Appendix D : Contractor Memorandum of Understanding
Appendix E : Mechanical Sub-contract Agreement
Appendix F : Contractor Training Table of Contents
Appendix G : Key Information Participating Sites
Appendix H : Detailed Summary of Opportunities Identified
App endix I: Initial Audit Report Format

Appendix J: Audit Report Formal Final Version

Appendix K : Example of Periodic Report

Appendix L : Detailed Information for Follow -up Activities
Appendix M : Example Proposed Project List

Appendix N : KE2 Therm Evaporator Efficiency M&V Report
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Appendix A: KE2 Evaporator Efficiency Fact Sheet

Appendix A KE2 Evaporator Efficiency Fact Sheet
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