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LEGAL NOTICE

This report was prepared for Pacific Gas and Electric Company for use by its employees and agents.
Neither Pacific Gas and Electric Company nor any of its employees and agents:

(1) makes any written or oral warranty, expressed or implied, including, but not limited to those
concerning merchantability or fitness for a particular purpose;

(2) assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, process, method, or policy contained herein; or

(3) represents that its use would not infringe any privately owned rights, including, but not limited to,
patents, trademarks, or copyrights.

FOOD SERVICE TECHNOLOGY CENTER BACKGROUND

The information in this report is based on data generated at the Pacific Gas and Electric Company
(PG&E) Food Service Technology Center (FSTC). Dedicated to the advancement of the foodservice
industry, The FSTC has focused on the development of standard test methods for commercial
foodservice equipment since 1987. The primary component of the FSTC is a 10,000 square-foot
laboratory equipped with energy monitoring and data acquisition hardware, 60 linear feet of canopy
exhaust hoods integrated with utility distribution systems, equipment setup and storage areas, and a
state-of-the-art demonstration and training facility.

The FSTC Energy Efficiency for Foodservice Program is funded by California utility customers and
administered by PG&E under the auspices of the California Public Utilities Commission (CPUC).
California customers are not obligated to purchase any additional services offered by the contractor.

PoLicy ON THE USE OF FOOD SERVICE TECHNOLOGY CENTER TEST RESULTS AND OTHER RELATED
INFORMATION

o Fisher-Nickel, inc. and the FSTC do not endorse particular products or services from any specific
manufacturer or service provider.

e The FSTC is strongly committed to testing foodservice equipment using the best available scientific
techniques and instrumentation.

e The FSTC is neutral as to fuel and energy source. It does not, in any way, encourage or promote the
use of any fuel or energy source, nor does it endorse any of the equipment tested at the FSTC.

e FSTC test results are made available to the general public through technical research reports and
publications and are protected under U.S. and international copyright laws.
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ABBREVIATIONS AND ACRONYMS

AHRI Air-Conditioning, Heating, and Refrigeration Institute
ASTM American Society for Testing and Materials
Btu British thermal unit

CEE Consortium for Energy Efficiency

CT Current Transformer

DR Demand Response

FNi Fisher-Nickel, inc.

FSTC Food Service Technology Center

h Hour

Ib Pound

IMH-A Ice-Making Head—Air-cooled

kw Kilowatt

kWh Kilowatt-hour

Mtherms Million therms

PG&E Pacific Gas & Electric

PLS Permanent Load Shifting

RCU-A Remote Condensing Unit—Air-cooled
SC-A Self-Contained—Air-cooled

SCE Southern California Edison

TOU Time Of Use

TVP Time Varying Pricing
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EXECUTIVE SUMMARY

Commercial foodservice establishments have historically utilized equipment that require
high amounts of energy consumption in their operations—for cooking, refrigerating,
ventilating, warewashing, and water heating. Most commercial foodservice establishments
currently in production are using older equipment that consume more energy than is
necessary for their operations; many of which are also operating their equipment in a way
that results in more energy being used, and higher energy bills as a result.

Due to the high capital costs of most foodservice equipment, and because of relatively low
margins in the foodservice business as a general rule, restaurants demand a high level of
consistency in their operations, and are thus reluctant to upgrade equipment to more
efficient models. Rather, they have historically tended to use existing equipment for as long
as it will reliably function—despite the fact that continuing to use that equipment will result
in higher annual energy costs than replacing it with more efficient models. A typical
restaurant is more than six times more energy intensive per square foot then other retail
establishments, and poor energy utilization is a primary contributor to this market
segment’s high energy bills.

Pacific Gas and Electric Company’s Food Service Technology Center (FSTC), a program
devoted to energy-efficiency in commercial foodservice, has developed standardized test
methods to determine performance of the major equipment typically found in foodservice
operations. As a result of extensive, regimented testing on a multitude of equipment, the
FSTC has been able to develop criteria to differentiate between low-, standard-, and high-
efficiency foodservice equipment. This supports the California utilities’ Energy Wise
monetary incentives for energy-efficient foodservice equipment paid directly to commercial
customers when purchasing qualified models. Using this performance data, the FSTC helps
restaurants to identify and assess their energy needs—working onsite with restaurants that
that have traditionally operated low- and standard- efficiency foodservice equipment,
monitoring that equipment in their operations, and assisting with the planning and
execution for replacing equipment with high-efficiency models.

PrROJECT GOAL

The primary objective of this Emerging Technologies project is to promote the California
Energy Wise program through onsite monitoring at several different commercial foodservice
establishments, comparing the energy use and cost differences when existing equipment in
production kitchens are replaced with more energy-efficient models. A secondary objective
is to explore the possibility of including an incentive for timers to be included in the
California Energy Wise program for the purpose of load-shifting ice machines to non-peak
periods.

To achieve these objectives, this project has three specific goals:

a) ldentify sites to demonstrate and quantify the benefit of replacing equipment of low-or
standard efficiency with high-efficiency, rebate-qualified models of similar size and
production capacity.

b) Upsize the production and storage capacity of existing ice machines at selected sites to
more energy-efficient models.

¢) Demonstrate the potential of ice machine load-shifting at sites where ice machines were
upsized, which also provided increased storage capacity to allow for ice production to be

Pacific Gas and
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shifted to non-peak periods.

The results of the last two aspects of this initiative could be used as a catalyst for the
California electric utilities to develop a financial incentive that will accelerate market
adoption in a very sizable appliance sector. The FSTC estimates an installed base in
California of 300,000 ice machines (not counting bulk ice production). An estimated 10,000
cube-making machines are sold annually in the state of California alone.

Key to the vision for load-shifting ice machines is the fact that the energy consumption per
100-1b of ice decreases as the production capacity (ice harvest rate) increases—especially
with respect to smaller machines. Representative of this characteristic is the fact that
under-counter machines (e.g., 200-Ib/24-h capacity) can use twice the energy of a free-
standing ice machine (e.g., 400-1b/24-h capacity) to make the same amount of ice. Also key
to the campaign for reduced energy use by this equipment type is the fact that the energy-
efficiency has increased, across the board, since ENERGY STAR® was introduced for this
category of equipment. A historical review of AHRI data for nominally 400-Ib/24-h capacity
ice machines confirmed that the average energy consumption decreased very little, only
2%, from 1994 to 2005 (pre-ENERGY STAR® & utility incentives) but by 14% from 2005 to
2012 (with ENERGY STAR® & incentives).

PROJECT DESCRIPTION

This demonstration project entailed the replacement of relatively low-efficiency ice machines
in five facilities with energy-efficient models, while load-shifting the ice machine operation
exclusively to non-peak utility periods. The energy use and the load profile of each machine
were data-logged for at least two weeks and then analyzed to determine appropriate
replacement machine capacity and to calculate projected energy and cost savings. In
addition, the project called for dissemination of ice machine energy-efficiency knowledge
and educational and promotional material through foodservice industry outreach events.
The FSTC hosted a focus group meeting among utility, manufacturer, end-user, and
installer/maintenance personnel to present the results of this field study and to outline a
program for effective market transformation, with a goal to solicit buy-in and future
participation from the ice machine industry.

In addition to the five sites identified for ice machine monitoring, assessment, replacement,
and load-shifting, five additional sites were identified to assess the performance of cooking
equipment. Four of these sites had at least two weeks of baseline monitoring and at least
two weeks of replacement monitoring; one site (Artisan Bistro) used calculated values
based on FSTC laboratory testing.

One site was identified to assess the performance of a door-type warewasher. This study
lost momentum at the customer and design level for this particular ET project, but what has
come out of this study to date sets the stage for a future hot water systems project.

Table ES-1 below describes each site, as well as the technological differences between the
pre-existing equipment and the replacement equipment. All replacement equipment was
selected from the California Energy Wise program’s list of energy-efficient commercial
foodservice equipment. All ice machine production was based on AHRI specifications: Ice
production over 24-hour period, with 90°F (32.2°C) air temperature entering the condenser,
and 70° F (21.1°C) incoming water temperature.

Pacific Gas and
: Electric Company® 2
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TABLE ES-1.

RESTAURANT NAME, LOCATION, AND REPLACEMENT APPLIANCE

ET Project # ET12PGE3152

Site

Artisan Bistro

Location

Lafayette, CA

Bridges Danville, CA
Del Taco Fairfield, CA
Lisa V’s Hot Concord, CA
Dogs

Mexxi’s San Ramon, CA

Norm'’s Place Danville, CA
Oakland Oakland, CA
Museum

The Counter

San Mateo, CA

Pacific Gas and
Electric Company”®

Type

Fine dining

Fine dining

Quick-service
restaurant

Quick-service
restaurant

Casual dining

Casual dining

Institution

Casual dining

Existing
Equipment

One 40-Ib deep-fat
fryer

One RCU-A cube ice
machine. 770-
Ib/day ice
production.

One manually
controlled four-foot
griddle, natural gas
atmospheric
burners.

One IMH-A cube ice
machine. 220-
Ib/day ice
production.

One customized hot
dog bun steamer -
open burner range
with steel box.

One IMH-A cube ice
machine. 365-
Ib/day ice
production.

One 40-Ib deep-fat
fryer.

One IMH-A cube ice
machine. 220-
Ib/day ice
production.

High-temperature
door-type
warewasher.

Replacement Equipment

One 35-Ib deep-fat fryer.
Tube heat exchanger with
internal baffles, optimized
atmospheric natural gas
burners.

One RCU-A cube ice machine
with programmable timer.
1,180-Ib/day ice production.

One thermostatically-
controlled four-foot griddle,
natural gas atmospheric
burners.

One IMH-A cube ice machine
with programmable timer.
230-Ib/day ice production.

Double-stacked
connectionless steamer (six
pans each). metered steam
generation, condensate
drain, optional on-demand
water connection, and
atmospheric natural gas
burners.

One RCU-A cube ice machine
with programmable timer.
530-Ib/day ice production.

One 35-Ib deep-fat fryer.
Tube heat exchanger with
internal baffles, optimized
atmospheric natural gas
burners.

One IMH-A cube ice machine
with programmable timer.
555-Ib/day ice production.

High-temperature door-type
warewasher with heat
recovery and built-in booster
heater.



PG&E's Emerging Technologies Program ET Project # ET12PGE3152

Trueburger Oakland, CA Casual dining One undercounter One IMH-A cube ice machine
SC-A cube ice with programmable timer.
machine. 147- 410-Ib/day ice production.
Ib/day ice
production.

One 40-Ib deep-fat One 35-Ib deep-fat frye_r.

fryer with baffles Tube heat exchanger with

mounted in tube internal baffles, optimized

heat exchanger. atmospheric natural gas
burners.

PROJECT FINDINGS/RESULTS: ICE MACHINE REPLACEMENT

The project demonstrated effective energy reduction through the use of more efficient ice
machines. Average projected annual energy reduction for the demonstration sites was in the
range of 35%. Furthermore, there was a successful coincident peak-period demand
reduction at each site, which ranged from 0.52 kW for the smallest capacity machine to 2.0
kW for the largest capacity machine. The calculated annual electricity cost saving based on
the applicable rate for each facility ranged from $48 to $903 and average reduction was in
the order of 50%. There was very favorable feedback from the facility operators regarding
improved performance and energy-efficiency.

TABLE ES-2. RESULTS SUMMARY—BRIDGES ICE MACHINE

PRE-EXISTING MACHINE REPLACEMENT MACHINE

AHRI Ice Harvest Rate (Ib/24-h) 772 1,180
AHRI Energy Consumption Rate (kWh/100 Ib) 6.4 4.62
Bin Capacity (Ib) 550 710
Normalized Ice Use (Ib/d) 600 600
Normalized Duty Cycle (%) 81.5 51.9
Normalized Operating Time (h/d) 19.6 12.5
Ice Machine Power (kW) 2.0 2.2
Normalized Annual Energy Use (kWh/yr) 14,310 10,040
Annual Energy Reduction (kWh/yr) 4,270

Percent Energy Reduction (%) 29.8

Average Coincident Peak Reduction (kW) 2.0

Annual Energy Charges ($) 1,215 767
Annual Demand Charges ($) 50 47
Total Annual Electricity Cost ($) 1,717 814
Net Annual Electricity Cost Reduction ($) 903

Net Annual Electricity Cost Reduction (%0) 52.6

Pacific Gas and
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TABLE ES-3.

RESULTS SUMMARY—TRUEBURGER ICE MACHINE

ET Project # ET12PGE3152

AHRI Ice Harvest Rate (Ib/24-h)

AHRI Energy Consumption Rate (kWh/100 Ib)
Bin Capacity (Ib)

Normalized Ice Use (Ib/d)

Normalized Duty Cycle (%)

Normalized Operating Time (h/d)

Ice Machine Power (kW)

Normalized Annual Energy Use (kKWh/yr)
Annual Energy Reduction (kWh/yr)
Percent Energy Reduction (%0)

Average Coincident Peak Reduction (kW)
Annual Energy Charges ($)

Annual Demand Charges ($)

Total Annual Electricity Cost ($)

Net Annual Electricity Cost Reduction ($)
Net Annual Electricity Cost Reduction (%0)

TABLE ES-4.

RESULTS SUMMARY—MEXXI'S ICE MACHINE

PRE-EXISTING MACHINE

147
10.27
80
130
96.1
23.1
0.521
4,390

754
N/A
754

1,650
37.6
0.521

289
38.3

REPLACEMENT MACHINE

410
5.73
290
130
31.9
7.7
0.975
2,740

465
N/A
465

AHRI Ice Harvest Rate (Ib/24-h)
AHRI Energy Consumption Rate (kWh/100 Ib)

Adjusted Energy Consumption Rate (kWh/100 |b)

Bin Capacity (Ib)

Normalized Ice Use (Ib/d)

Normalized Duty Cycle (%)

Normalized Operating Time (h/d)

Ice Machine Power (kW)

Normalized Annual Energy Use (kWh/yr)
Annual Energy Reduction (kWh/yr)
Percent Energy Reduction (%0)

Average Coincident Peak Reduction (kW)
Annual Energy Charges ($)

Annual Demand Charges ($)

Total Annual Electricity Cost ($)

Net Annual Electricity Cost Reduction ($)
Net Annual Electricity Cost Reduction (%)

Pacific Gas and
Electric Company”®

PRE-EXISTING MACHINE

365
6.30
11.7
310
150
64.8
15.6
1.13
6,430

1,117
N/A
1,117

3,540
55.1
1.13

626
56.0

REPLACEMENT MACHINE

530
5.54
N/A
430
150
26.9
6.5
1.22
2,890

491
N/A
491
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TABLE ES-5. RESULTS SUMMARY—OAKLAND MUSEUM CAFETERIA ICE MACHINE

PRE-EXISTING MACHINE

REPLACEMENT MACHINE

AHRI Ice Harvest Rate (Ib/24-h) 220 555
AHRI Energy Consumption Rate (kWh/100 Ib) 8.53 5.29
Bin Capacity (Ib) 210 430
Normalized Ice Use (Ib/d) 110 110
Normalized Duty Cycle (%) 58.9 20.8
Normalized Operating Time (h/d) 14.1 5.0
Ice Machine Power (kW) 0.564 1.02
Normalized Annual Energy Use (kWh/yr) 2,900 1,860
Annual Energy Reduction (kWh/yr) 1,040

Percent Energy Reduction (%0) 35.9

Average Coincident Peak Reduction (kW) 0.564

Annual Energy Charges ($) 259 140
Annual Demand Charges ($) 141 22
Total Annual Electricity Cost ($) 400 162
Net Annual Electricity Cost Reduction ($) 238

Net Annual Electricity Cost Reduction (%0) 59.5

TABLE ES-6.

RESULTS SUMMARY—LISA V's HOT DOGS ICE MACHINE

PRE-EXISTING MACHINE

REPLACEMENT MACHINE

AHRI Ice Harvest Rate (Ib/24-h) 220 230

AHRI Energy Consumption Rate (kWh/100 Ib) 7.90 7.20
Bin Capacity (Ib) 250 250

Normalized Ice Use (Ib/d) 100 100

Normalized Duty Cycle (%) 45.5 42.0
Normalized Operating Time (h/d) 10.9 10.1
Ice Machine Power (kW) 0.724 0.708
Normalized Annual Energy Use (kWh/yr) 2,880 2,610
Annual Energy Reduction (kWh/yr) 270

Percent Energy Reduction (%0) 9.4

Average Coincident Peak Reduction (kW) 0.506

Annual Energy Charges ($) 501 453

Annual Demand Charges ($) N/A N/A

Total Annual Electricity Cost ($) 501 453

Net Annual Electricity Cost Reduction ($) 48

Net Annual Electricity Cost Reduction (%) 9.6
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Electric Company”®
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PROJECT FINDINGS/RESULTS: COOKING EQUIPMENT REPLACEMENT

Overall, equipment operators at the monitored locations reported improved performance
when using the energy-efficient equipment. Cooking appliance replacements that resulted in
energy and cost reductions saw energy savings ranging from 31.1% to 52.8%. Only one
appliance—a thermostatically controlled griddle—saw energy consumption increase as a
result of the replacement. This increase was due to the griddle’s input rate during cooking,
when the amount of food cooked at the restaurant was relatively low for the production
capacity of the equipment. When energy use was calculated for the two griddles based on a
square foot per hour basis, the thermostatic griddle’s energy use decreased by 6.5%.

TABLE ES-7. ANNUAL ENERGY USE, ENERGY SAVINGS, AND OPERATING COST SAVINGS

Restaurant Appliance Estimated Estimated Estimated Estimated
Pre-Existing Replacement Annual Energy Annual
Appliance Appliance Savings Operating Cost
Annual Energy Annual Energy (Therms) Savings ($)
Use (Therms) Use (Therms)

Artisan Bistro Fryer 763 360 403 343

Del Taco Griddle 295 337 -42 -36

Lisa V’s Hot Steamer 786 470 317 269

Dogs

Norm'’s Place Fryer 898 610 288 244

Trueburger Fryer 1,038 676 362 308

*Annual operating cost savings based on a natural gas utility rate of $0.85/therm

PROJECT RECOMMENDATIONS

When selecting ice machines, production and storage capacity and the highest available
efficiency must carefully be determined and be balanced with cost—especially when those
ice machines will be load-shifted. Operators must be trained to understand load-shifted ice
production schedules while coordinating ice bin draw schedules. by pulling ice early in the
morning to ensure that ice is harvested to refill the bin until noon when the machine is
switched off. Operators should also be familiar with how to program the integrated timer,
and to be able temporarily override the load-shifting function unexpected high demands on
the machine require additional ice production.

The campaign for installing energy-efficient equipment and ice machine load-shifting will be
accelerated by a targeted incentive program by the California electric utilities. Although the
economics of upsizing and load-shifting confirmed in this study will inherently drive
customers towards this goal, the educational component and financial stimulus of an
incentive program will be critical to rapid market adoption.

Installing energy-efficient equipment that is appropriately sized for a facility’s needs can
result in significant energy and cost savings in a relatively short timeframe. However,
knowing the production rate and capacity needs of the food cooked in a restaurant’s
operating environment is important when specifying the size and input rates of cooking
appliances. Equipment that performs at a higher input rate than necessary can result in
energy-efficient cooking appliances ultimately consuming more energy than appliances of
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lower-rated efficiency. Additionally, equipment with a larger capacity than a restaurant’s

production needs require may save energy, but its higher initial costs could ultimately result
in a longer simple payback period on that energy saving.
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SECTION 1: ICE MACHINES

INTRODUCTION

Ice machines are installed throughout the foodservice and hospitality industry—from bars,
delis and restaurants, to hotels, casinos, and other institutional kitchens. Nearly every
foodservice operation has at least one ice machine. They also are found in other commercial
building types such as offices, laboratories, nursing homes and hospitals. Even
supermarkets, with their large refrigeration plants, utilize separate ice machines to supply
ice for their meat and seafood displays. Ranging from cube-type, to nugget- and flake-type
machines, together this installed base represents one of the largest inventories of
foodservice equipment.

The study of ice machines have become one of the more concentrated efforts by the PG&E
Food Service Technology Center (FSTC), based on the potential for energy efficiency and
non-peak utility period operation. In 2007 the FSTC conducted its first ice machine field
study, which characterized the water and energy use of eight individual ice-cube machines
in commercial foodservice operations and documented the estimated water- and energy-
saving potential that would be realized by replacing a given unit with a more water/energy-
efficient model [1]. In addition, the measured duty cycles combined with the actual electric
load profiles reflected the ice utilization patterns while providing insight into the potential for
peak load-shifting of each machine. In continuation of the first study, a second field
investigation was conducted in 2011 [2]. The project centered on replacing an older ice
machine with a newer, ENERGY STAR®-qualified ice machine with a slightly larger production
capacity and bin size. The goal was to quantify the resulting energy, water and associated
utility cost savings—as well as the additional electricity cost saving by load-shifting ice
production exclusively to non-peak periods. Following encouraging results of both studies
and eagerness to promote market penetration of high-efficiency equipment, this targeted
field placement project was set forth to further demonstrate and highlight energy-efficient
replacement machines in concert with permanent load shifting (PLS).

BACKGROUND

Energy Efficiency Improvements

The Air-Conditioning, Heating, and Refrigeration Institute (AHRI) provides a Directory of
Certified Automatic Commercial Ice Machines and Ice Storage Bins containing ice harvest
rate (i.e., production capacity), energy consumption rate, and water use rate data for
current models that can be utilized by specifiers and end-users to select energy- and water-
efficient models [3]. It can also be used by utilities as a basis for financial incentives to
promote equipment that is more efficient. Specific energy consumption thresholds are listed
in the ENERGY STAR® Program Requirements Product Specification for Automatic Commercial
Ice Makers [4] and also in The Consortium for Energy Efficiency (CEE) High Efficiency
Specifications for Commercial Ice Makers (CEE Tier 2 and Tier 3 criteria are used for the
California Joint Utility Partners current rebate program) [5]. While technological
advancements have steadily facilitated lower energy and water consumption rates, in recent
years the introduction of the ENERGY STAR® classification for ice machines (January 1, 2008)
has provided the industry a catalyst for even greater progress.

Pacific Gas and
: Electric Company® &




PG&E's Emerging Technologies Program ET Project # ET12PGE3152

Upon inspection of the listings, it becomes evident that higher capacity ice machines are
inherently more energy-efficient than lower capacity units. When considering only capacity,
a general sizing guideline has been to choose a unit that would operate with an average
duty cycle of approximately 75% based on the ice harvest rate and the assumed daily ice
requirement, which balances machine size and cost with the reserve capacity needed for
high ice-demand days. When energy consumption is also taken into consideration, a higher
capacity model with higher efficiency can yield considerable energy savings.

The Department of Energy published two studies that focused on the energy saving
potential and R&D opportunities for Commercial Refrigeration. One was published in 1996
and conducted by Arthur D. Little, Inc. [6]; the other was published in 2009 and conducted
by Navigant Consulting, Inc. [7]. Both reports describe the different types of ice machines
and provide insight into design strategies and technologies that could be applied to increase
efficiency. Both recognize the fundamental fact that larger machines consume less energy
on a per-unit-ice basis than smaller machines. It is interesting to note that neither study
suggested that the replacement of an older ice machine with a new machine of a larger
capacity was an energy efficiency strategy to consider. Nor was there any reference by the
two studies for the potential to shift the operation of an ice machine to non-peak periods.

Figure 1 is a plot as reported in the first DOE study using 1994 ARI (predating AHRI) ice-
cube machine data, and Figure 2 is a plot representing 2005 ARI data as a comparison to
the 1994 plot. Both plots illustrate the energy use vs. ice harvest rate performance
relationship and denote the visually-intersected average energy consumption rate for a 400
Ib/24-h capacity ice machine—one of the most popular sizes. The drop from 7.75 down to
7.5 was only a 2% difference (likely within the margin of error). Figure 3 represents 2012
data, compared to the 2005 value of 7.5. The drop down to 6.1 is a 19% decrease in energy
use. This marked historical difference reflects the value that ENERGY STAR® has created and
the importance of utility-sponsored incentive programs to stimulate early retirement of
older ice machines.

Furthermore, within the 2012 graph, if the machine selection process is optimized to the
best-in-class with some upsizing to the 500-600 Ib/24-h range, the 2012 data reflects an
additional 18% reduction in energy use over the average 400 Ib/24-h capacity machine.
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National Ice Machine Inventory and Energy Load Estimate

The 1996 DOE study estimated the 1993 installed base of ice machines to be 1.2 million
units, with new shipments in 1993 totaling 188,000 units. The 2009 DOE study reported a
2008 inventory of 1.5 million with new shipments in 2003 totaling 197,000 units. The North
American Association of Food Equipment Manufacturers (NAFEM) reported sales in 2008 of
216,000 units [8]. Assuming a 7 to 10 year life (also referenced by both DOE studies), the
replacement unit sales alone would suggest that the inventory in 2012 is well in excess of
2 million.

From another approximation perspective, the FSTC, in a 2010 PIER study, inventoried
93,000 commercial and institutional foodservice facilities in California in 2010 [8]. With
California representing approximately 10% of the U.S. market, the nominal number of
foodservice facilities is in the order of one million. Recognizing that many foodservice
operations have more than one ice machine, the total inventory of ice machines in
foodservice facilities should exceed one million units by a good margin. An unpublished
inventory of ice machines compiled by the FSTC as an adjunct to the referenced PIER study
estimated 155,000 ice machines in California foodservice operations. Adding in the other
commercial and institutional sectors that utilize ice machines, it is plausible that the total ice
machine inventory in the U.S. is in the range of 2.5 to 3 million. For the purpose of this
paper and high-level energy load projection, the authors have assumed an installed base of
2.5 million ice machines in the U.S. and 300,000 ice machines in California.
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The first DOE study projected the electricity used by the 1.2 million ice machines at

9.4 TWh/yr. The second DOE study estimated the electricity consumption of the 1.5 million
units to be 8.1 TWh/yr and reported an energy use of 5,429 kWh/yr per unit to calculate the
nationwide use. Prorating the second DOE study estimate of 8.1 TWh/yr for an inventory of
2.5 million units, the annual electricity consumed by ice machines in the U.S. is estimated
to be in the order of 13.5 TWh/year.

In addition to the potential energy use reduction, with average power consumption in the
range of 1,000 watts per 500-lb ice machine capacity, the authors estimate the peak
demand of 2.5 million units to be in the order of 2,500 MW. The associated peak reduction
in electricity generation by shifting the operation of ice machines to non-peak periods would
be very significant.

OBJECTIVES

The foundation of this ET project was to select five foodservice facilities to participate in an
ice machine assessment and demonstration study, ideally choosing sites using inefficient
equipment and/or needing more ice production capacity. The goal was to demonstrate
improved energy-efficiency when a) replacing ice machines at selected sites with more
energy-efficient models while upsizing the production and bin capacities, and b) provide
load-shifting capabilities by installing an ice machine with an integrated programmable
timer.

Outlined below are the project’s procedural goals:
e Selecting local sites that would qualify as candidates for the project.
e Monitor the energy use of the pre-existing ice machine, noting ice usage and duty cycle.

e Provide replacement machine selection assistance at selected sites, using a mechanical
engineer knowledgeable in restaurant design.

e Provide equipment selection as requested, as well as assistance with installing that
equipment per code requirements.

e Monitor energy consumption and duty cycle of the replacement machine. Quantify ice
machine energy-efficiency benefit and load-shifting potential to be used as a catalyst for
the California electric utilities to develop a financial incentive that will accelerate market
adoption.

e Conduct an open house/showcase at participating sites. Conduct a FSTC seminar
describing all case studies and ice machine knowledge research and to date.

e Hold a focus group meeting for interested manufacturers, suppliers, end-users and
service and installation personnel.

e Assemble a one-page success-story case study for each site that can be used for future
marketing material. Include the case studies in FSTC outreach programs.

e Provide an ice machine seminar summarizing the results.

e Facilitate a focus group to present the results of this field study and outline a program
for effective market transformation, with a goal to solicit endorsement from the ice
machine industry.
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SCOPE

The project focused exclusively on air-cooled, cube-type machines because they comprise
the majority of the installed base and therefore offer the most potential for future energy
saving and peak load-shifting (additionally, water-cooled machines are not applicable to the
California Joint Utility Partner rebate program). Facilities with ice machines exhibiting a
combination of relatively low production capacity and high ice usage were selected for the
study. Facilities with large capacity and relatively efficient machines operating with low duty
cycles would have little energy saving potential. While these machines could be load-shifted,
this study focuses on replacing standard-efficiency ice machines with energy-efficient
models; load-shifting existing machines is outside the scope of this project.

MONITORING AND EVALUATION APPROACH

The five sites selected for this ice machine replacement study were identified in the normal
course of FSTC site survey and auditing work after determining the ice machine suitability
for replacement and proposing the evaluation plan to the facility owners or operators. The
basis for selecting the customer sites for study centered on the general criteria of operator
willingness, and the combination of relatively low production capacity and high ice usage.

Upon the start of each evaluation, the pre-existing ice machine’s rated machine production
capacity and rated bin capacity were noted. The machine was instrumented and monitored
to determine baseline energy consumption, demand and duty cycle. Based on the site
assessment and at least two weeks of baseline data, it was determined whether the ice
machine was suitable for replacement.

Working with the ice machine suppliers, the FSTC provided guidance on replacement
machine specifying, selection and installation. The specification sheets for each replacement
machine are shown in Appendix 1. Each of the new machines was equipped with an
integrated programmable controller that included a timer function, which was set to shut
the machine off through the duration of the utility peak period (noon to 6:00 pm). Upon
installation, monitoring was repeated for the new machines. Adequate daily ice production
as well as ice accessibility (i.e., a comfortably reachable ice height in the bin) was verified
by the kitchen staff and confirmed through the duty cycle data results.

INSTRUMENTATION

Electrical metering used for the Bridges site was a DENT Instruments ElitePro power logger
configured to record average power at 30-second intervals. The rated accuracy is better
than 1% of reading (<0.5% typical). For the other four sites, Continental Control Systems,
WattNode pulse-output watt-hour transducers were used. The resolution is 0.025
Wh/pulse/CT rated amp and the rated accuracy is £0.5% of reading. The pulses were
counted and logged with an Onset Corporation HOBO UX-90-001M pulse logger. The
recording interval was set to 30 seconds.

Accompanying current transformers (CTs) used for the electric metering were Dent
Instruments CTHSC series, 20A or 50A (depending on the circuit load) CTs. They have a
rated accuracy of <0.5%.

Metering accuracy was verified prior to field deployment with calibrated revenue-grade
energy meters used for appliance energy-efficiency compliance testing in the FSTC
laboratory.
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FIELD ANALYSIS AND RESULTS

For each of the following test sites, a brief site description and assessment is included,
accompanied by photographs of the pre-existing and replacement ice machines. A data
collection and analysis section follows, comprising a data summary table and a typical
operating profile for each of the ice machines. A customer feedback section and finally a
recommendations section concludes the ice machine portion of this study.

The data summary table outlines the pre-existing and replacement ice machines’ rated
performance specifications and bin capacity, normalized duty cycle, normalized energy use,
load-shifted demand reduction, and operating cost comparisons. The figures following each
summary table illustrate typical (three-consecutive-day) operating profiles for the machines
while highlighting the machine state during the utility peak period of 12:00 noon — 6:00 pm.

DATA ANALYSIS METHODOLOGY

For each monitored ice machine, the energy consumption and corresponding duty cycle
were compared to the AHRI-rated specifications for ice production capacity and energy use
rate. If the duty cycle and energy consumption were within 10% of the expected values, the
machine performance was considered acceptable for estimation purposes, and the AHRI
rating values were then used for ice use normalizations and energy use projections. Ice
production was normalized to a nominal value approximating the average ice usage
throughout the entire monitoring period of both machines combined. Normalized daily
operating time was determined by dividing the normalized production by the rated
production capacity.

Actual ice machine production can only be determined by weighing several ice harvest
cycles and averaging them to establish the per-cycle production weight and multiplying by
the cycles-per-day to determine total daily production. Because this process is intrusive in
an operating foodservice facility, for this project it was performed only when measured
energy and duty cycle did not correspond with AHRI specifications, which was the case in
one facility (Mexxi’s).

It was observed in the data sets that there was considerable variability in ice usage between
many days and weeks of operation. Because the monitoring period was relatively short with
possible seasonal variations not accounted for, for straightforwardness, a uniform daily ice
usage was assumed for the projected energy calculations. The measured average cycle
power was multiplied by the normalized daily operating time applied evenly across each day
of the week to calculate annual energy use, and then to the applicable rate schedule
(accounting for different rates during peak, partial peak, and off-peak periods on weekdays,
weekends and holidays) to calculate energy and demand charges and saving. The pre-
existing ice machines consistently operated during all six hours of the peak utility period
(except one site, Lisa V’s, which exhibited 4.2 hours of coincident peak usage). The
coincident peak reduction was based on the pre-existing ice machine power, and the partial-
peak usage was determined from the load profile data.
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BRIDGES RESTAURANT AND BAR (DANVILLE, CA)

SITE DESCRIPTION

Bridges Restaurant and Bar is a 5,000-square-foot, fine dining restaurant located in the East
Bay of the San Francisco Bay Area with a 107 seat dining room, 26 seat bar and 48 seat
patio. The restaurant has been in operation for approximately 25 years and occupies a
building that is several years older and has had prior restaurants as tenants. The restaurant
also operates a wine bar and wine retailer, The Vine, which occupies a nearby adjacent
building of approximately 1,000 square feet.

A single, modular ice machine provided ice for the restaurant and The Vine. Bridges was
selected as a study site after an energy audit conducted by Food Service Technology Center
energy analysts, which analyzed each of the facility’s energy using systems. Furthermore,
following the audit, restaurant management participated in third-party partnership
programs for lighting and refrigeration, which upgraded older, inefficient systems at a small
capital expense—less than $2,000.

SITE ASSESSMENT

Energy auditors identified the machine as an older, non—ENERGY STAR® unit with a nominal
800-pound daily ice-making capacity. Anecdotal evidence provided by the operator indicated
that the machine struggled to meet ice demands during busy service periods. On the busiest
of warm-weather days, the bin was frequently emptied and the operator had to purchase
additional ice. Auditors also determined that a new energy-efficient machine with
significantly higher ice-making capacity along with a higher capacity storage bin could fit in
the same space as the existing unit.

FIGURE 4. BRIDGES PRE-EXISTING AND REPLACEMENT ICE MACHINES
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DATA COLLECTION AND ANALYSIS RESULTS

TABLE1l. BRIDGES RESULTS SUMMARY

PRE-EXISTING MACHINE REPLACEMENT MACHINE

Ice Machine Type RCU-A RCU-A
AHRI Ice Harvest Rate (Ib/24-h) 772 1,180
AHRI Energy Consumption Rate (kWh/100 Ib) 6.4 4.62
Bin Capacity (Ib) 550 710
Normalized Ice Use (Ib/d) 600 600
Normalized Duty Cycle (%) 81.5 51.9
Normalized Operating Time (h/d) 19.6 12.5
Ice Machine Power (kW) 2.0 2.2
Normalized Annual Energy Use (kWh/yr) 14,310 10,040
Annual Energy Reduction (kWh/yr) 4,270

Percent Energy Reduction (%) 29.8

Average Coincident Peak Reduction (kW) 2.0

Peak Reduction Time (h/d) 6

Annual Energy Charges ($)* 1,215 767
Annual Demand Charges ($)* 502 47
Total Annual Electricity Cost ($) 1,717 814
Net Annual Electricity Cost Reduction ($) 903

Net Annual Electricity Cost Reduction (%0) 52.6

*Based on PG&E E-19 rate schedule
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Preexisting Ice Machine Power Profile
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OBSERVATIONS AND RECOMMENDATIONS

Installation of the new ice machine was a success and delivered increased ice-making
capacity as well as significant energy savings. Due to its ample ice-making and storage
capacity, the unit was turned off for the entire six hours of the peak utility rate period with
no adverse effects experienced by the operators.

The single exception to this was on the first day that the load shift time schedule was
programmed into the machine—coincidently on a popular street fair day when the
restaurant experienced a peak service volume day. Demand for ice was extremely high in
the mid- to late-afternoon hours when the machine was shut off and the ice bin was drawn
down to near its bottom. While the operator did not run out of ice, the draw-down was
significant enough that he expressed concern about the possibility.

As a result of this experience, FSTC researchers and the ice machine distributor returned to
the restaurant to explain proper daily ice management and familiarize the staff with the
machine’s program bypass feature. In this case, proper ice management entails pulling ice
from the bin earlier in the morning, allowing the machine to harvest more ice and refill the
bin before the system shuts off at noon. Furthermore, operators were instructed to “level”
the ice in the bin to ensure that the ice isn't piled up near the bin sensor.

The actual installation of the ice machine was an involved process due to the remote
condensing unit. In these circumstances, installers must consider the refrigerant line set
penetration of the roof, rooftop accessibility, hoisting the condensing unit onto the roof, and
electrical service requirements of the new machine.

CUSTOMER FEEDBACK

The operator was very satisfied with the replacement machine, as it produces significantly
more ice than the original. The new machine is able to meet the maximum ice demands of
the restaurant itself and that of the adjacent wine bar, The Vine. Prior to the new machine’s
installation, the operator had to purchase additional ice during busy summertime service
periods. Furthermore, the operator noted that the back of house area is much quieter
because the new machine’s compressor is housed within the remote condensing unit on the
roof (as opposed to within the ice-making head as in the original unit).

BRIDGES SHOWCASE (10/23/2012)

A showcase event to illustrate the improved performance of energy-efficient ice machines in
a production kitchen was held at Bridges on October 23, 2012. The event was held between
the hours of 1:30 pm and 3:30 pm to accommodate the busy schedule of the audience. The
event was promoted through flyer distribution to vendor customers, local FSTC database
contacts, restaurant contacts in the Tri-Valley area, and to friends of the restaurant owner.
The event was also promoted on FSTC’s website (fishnick.com) and Facebook page, as well
as through the Golden Gate Restaurant Association (GGRA) newsletter. PG&E sent mailers
and e-mails to restaurants in nearby zip codes, and FSTC and PG&E staff canvassed the
Danville area on the day of the event.
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FIGURE 6. BRIDGES SHOWCASE (10/23/2012)

Twenty-one guests attended the event, as well as 17 representatives from ten vendors,
including the East Bay Municipal Utility District, Contra Costa County Green Business
program, Contra Costa County Environmental Health, and vendor representatives for
energy-efficient lighting and ice-making products.

The event was held on a Tuesday to allow owner/operators the ability to have staff cover for
them on a slower day of the week. Most attendees came to the event either at the
beginning or towards the end of the showcase. Both setup and cleanup had to be quick to
avoid interfering with Bridge’s normal operations.

The layout for the Bridges showcase included tables for vendors, two digital displays to
illustrate Bridges’ energy saving story, and one TV display to highlight the rebate story. A
storyboard and flyers for the Bridges case study were included, as was the Bridges chef’s
bio. Flyers for rebates, seminars, FSTC contacts, and estimated ROI as a result of replacing
existing equipment were also included, as were seminar calendars and lists of qualifying
foodservice equipment. A Manitowoc ice machine with the integrated timer was on display
at the event.

The Bridges case study can be found in Appendix 2, and a list of attendees for the Bridges
showcase event can be found in Appendix 3.

Some feedback collected and insight gained from the Bridges showcase included the
following:

e The layout at Bridges worked well. Registration was set up outside, and patio doors were
used as the main entrance. It was a smaller space, but it made it feel like there was
more activity.

e Feedback from attendees indicated that the Bridges display looked nice and was a focal
part of the event as people walked in. Vendors were very pleased with the event and felt
that it also gave them a better opportunity to understand the programs offered to
restaurants through PG&E, and how they could promote these programs to help their
customers/clients as well.

The Bridges demonstration project was also a central element of the FSTC booth at the
annual US Foods Show in Pleasanton, CA.
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TRUEBURGER (OAKLAND, CA)

SITE DESCRIPTION

Trueburger is a 1,000-square-foot, fast-casual restaurant located in the central business
district of Oakland, a city in the San Francisco Bay Area with a population of 396,000. The
restaurant is on a busy thoroughfare and has a 40-seat dining room. Much of the
restaurant’s business is devoted to take-out orders. Ice was provided by a self-contained
under-counter ice machine with an integrated bin.

A FSTC energy analyst was involved in the build-out of the restaurant and reviewed
equipment schedules and mechanical drawings to help the owners mitigate energy use
through the specification of energy-efficient appliances and equipment. An under-counter
ice machine was selected due to space constraints in the kitchen.

SITE ASSESSMENT

Researchers contacted the operator during the course of the study as they sought to
identify sites with an under-counter unit, which if replaced with a larger, energy-efficient
model could yield significant energy savings and potential to turn the machine completely
off during the peak utility rate period. The existing machine was ENERGY STAR®-qualified, but
inherently exhibited higher energy use relative to the ice production. The operator also
advised that the existing machine was inadequate for the restaurant ice demands and that
ice had to be purchased on busy service days—usually once or twice per week. Installation
of the new larger modular unit with an ice-making head and accompanying bin required
FSTC researchers and the operator to modify the kitchen space to accommodate the unit.
This included removal of an underutilized work surface and replacement of a two-
compartment utility sink with a single-compartment sink.

FIGURE 7. TRUEBURGER PRE-EXISTING AND REPLACEMENT ICE MACHINES
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DATA COLLECTION AND ANALYSIS RESULTS

TABLE 2. TRUEBURGER RESULTS SUMMARY

PRE-EXISTING MACHINE REPLACEMENT MACHINE

Ice Machine Type SC-A IMH-A
AHRI Ice Harvest Rate (Ib/24-h) 147 410
AHRI Energy Consumption Rate (kWh/100 Ib) 10.27 5.73
Bin Capacity (Ib) 80 290
Normalized Ice Use (Ib/d) 130 130
Normalized Duty Cycle (%) 96.1 31.9
Normalized Operating Time (h/d) 23.1 7.7
Ice Machine Power (kW) 0.521 0.975
Normalized Annual Energy Use (kWh/yr) 4,390 2,740
Annual Energy Reduction (kWh/yr) 1,650

Percent Energy Reduction (%) 37.6

Average Coincident Peak Reduction (kW) 0.521

Peak Reduction Time (h/d) 6

Annual Energy Charges ($)* 754 465
Annual Demand Charges ($)* N/A N/A
Total Annual Electricity Cost ($) 754 465
Net Annual Electricity Cost Reduction ($) 289

Net Annual Electricity Cost Reduction Percentage (%0) 38.3

*Based on PG&E A-1 TOU rate schedule
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Preexisting Ice Machine Power Profile
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FIGURE 8. TRUEBURGER PRE-EXISTING AND REPLACEMENT ICE MACHINE POWER PROFILES

OBSERVATIONS AND RECOMMENDATIONS

Installation of the new ice machine was a success and delivered increased ice-making
capacity as well as significant reduction in energy use. Due to its ample ice-making
capacity, the unit was set to turn off for the entire peak utility rate period with no adverse
effects experienced by the operator. Furthermore, the machine has enough capacity to be
shut off during part-peak hours during late morning and early evening.

CUSTOMER FEEDBACK

The operator has been extremely pleased with the new machine as it now provides
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sufficient ice for service periods and does not operate during the busiest part of the day,
thus avoiding the added noise and heat in the kitchen.

MEXXI’S (SAN RAMON, CA)

SITE DESCRIPTION

Mexxi’s Restaurant is a 900-square-foot, casual dining restaurant located in a multi-unit
commercial development in San Ramon, a suburban city in the San Francisco Bay Area with
a population of 73,000.

A single, modular ice machine provides ice for the restaurant. In addition to the ice used for
beverages, ice is also used for cooling in a condiments station. Mexxi’s was selected as a
study site after an energy audit conducted by FSTC energy analysts, which examined each
of the facility’s energy-using systems.

SITE ASSESSMENT

The energy auditor determined that the existing machine had a relatively low production
capacity and thus a relatively low efficiency, even though the machine was ENERGY STAR®-
qualified when new. It appeared to be producing excessive heat from the condensing unit,
which was an indication of possible mechanical problems. The operator advised that the
machine frequently ran out of ice—due in some part to the excess heat around the machine
(that in turn decreases production capacity). The site presented the opportunity to replace
the existing machine with a larger capacity, energy-efficient, remote condensing unit model,
which would eliminate the heat load on the interior space and result in a more comfortable
and quiet work environment.

—h-d’M
FIGURE9. MEXXI'S PRE-EXISTING AND REPLACEMENT ICE MACHINES
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DATA COLLECTION AND ANALYSIS RESULTS

TABLE 3. MEXXI'S RESULTS SUMMARY

PRE-EXISTING MACHINE REPLACEMENT MACHINE

Ice Machine Type IMH-A RCU-A
AHRI Ice Harvest Rate (Ib/24-h) 365 530
AHRI Energy Consumption Rate (kWh/100 Ib) 6.30 5.54
Actual Energy Consumption Rate (kWh/100 Ib) 11.7 N/A
Bin Capacity (Ib) 310 430
Normalized Ice Use (Ib/d) 150 150
Normalized Duty Cycle (%) 64.8 26.9
Normalized Operating Time (h/d) 15.6 6.5
Ice Machine Power (kW) 1.13 1.22
Normalized Annual Energy Use (kWh/yr) 6,430 2,890
Annual Energy Reduction (kWh/yr) 3,540

Percent Energy Reduction (%) 55.1

Average Coincident Peak Reduction (kW) 1.13

Peak Reduction Time (h/d) 6

Annual Energy Charges ($)* 1,117 491
Annual Demand Charges ($)* N/A N/A
Total Annual Electricity Cost ($) 1,117 491
Net Annual Electricity Cost Reduction ($) 626

Net Annual Electricity Cost Reduction Percentage (%0) 56.0

*Based on PG&E A-1 TOU rate schedule
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FIGURE 10. MEXXI'S PRE-EXISTING AND REPLACEMENT ICE MACHINE POWER PROFILES

OBSERVATIONS AND RECOMMENDATIONS

Installation of the new ice machine was a success and delivered increased ice-making
capacity as well as significant reduction in energy use. Due to its ample ice-making
capacity, the unit was set to turn off for the entire peak utility rate period with no adverse
effects experienced by the operator.
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CUSTOMER FEEDBACK

The operator is very satisfied with the replacement machine as it now provides sufficient ice
for service periods but does not operate during the busiest part of the day, thus avoiding
the added noise and heat in the kitchen.

OAKLAND MuseuUM CAFETERIA (OAKLAND, CA)

SITE DESCRIPTION AND ASSESSMENT

The cafeteria is a 75-seat dining facility serving museum patrons and staff. The museum is
located in the Oakland, a city in the San Francisco Bay Area with an approximate population
of 396,000. The Oakland Museum was selected as a study site after an energy audit
conducted by Food Service Technology Center energy analysts. A single modular ice
machine provides ice used for the self-serve soda machine, and occasionally for remote ice
tubs holding canned and bottled beverages during special events.

The pre-existing ice machine was identified as an older model (about ten years old) with
relatively low ice-making capacity and relatively high energy consumption rate
specifications. It had adequate ice-making capacity and storage for the facility’s current
needs, but would be insufficient to make up for the six hours of peak period shut-off time on
busy days. The replacement machine has a considerably higher production capacity and a
larger storage bin. Ice machine parameters, energy use, demand, and post-replacement
savings values are included in the following summary table.

FIGURE 11. OAKLAND MUSEUM CAFETERIA PRE-EXISTING AND REPLACEMENT ICE MACHINES
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DATA COLLECTION AND ANALYSIS RESULTS

TABLE4. OAKLAND MUSEUM CAFETERIA RESULTS SUMMARY

PRE-EXISTING MACHINE REPLACEMENT MACHINE

Ice Machine Type IMH-A IMH-A
AHRI Ice Harvest Rate (Ib/24-h) 220 555
AHRI Energy Consumption Rate (kWh/100 Ib) 7.90 5.29
Actual Energy Consumption Rate (kWh/100 Ib) 8.53 N/A
Bin Capacity (Ib) 210 430
Normalized Ice Use (Ib/d) 110 110
Normalized Duty Cycle (%) 58.9 20.8
Normalized Operating Time (h/d) 14.1 5.0
Ice Machine Power (kW) 0.564 1.020
Normalized Annual Energy Use (kWh/yr) 2,900 1,860
Annual Energy Reduction (kWh/yr) 1,040

Percent Energy Reduction (%) 35.9

Average Coincident Peak Demand Reduction (kW) 0.564

Peak Demand Reduction Time (h/d) 6

Annual Energy Charges ($)* 259 140
Annual Demand Charges ($)* 141 22
Total Annual Electricity Cost ($) 400 162
Net Annual Electricity Cost Reduction ($) 238

Net Annual Electricity Cost Reduction Percentage (%0) 59.5

*Based on PG&E E-19 rate schedule

OBSERVATIONS AND RECOMMENDATIONS

Installation of the new ice machine was a success and delivered increased ice-making
capacity as well as significant reduction in energy use. Due to its ample ice-making
capacity, the unit was set to turn off for the entire peak and most of the partial-peak utility
rate periods, from 8:00 am to 8:00 pm, with no adverse effects experienced by the
operator.

CUSTOMER FEEDBACK

The operator has been extremely pleased with the new machine as it now provides
sufficient ice for service periods and does not operate during the busiest part of the day,
thus avoiding the added noise and heat in the kitchen.
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FIGURE 12. OAKLAND MUSEUM CAFETERIA—PRE-EXISTING AND REPLACEMENT ICE MACHINE POWER PROFILES

LISA V’s HOT DOGs (CONCORD, CA)

SITE DESCRIPTION AND ASSESSMENT

Established in 1982, Lisa V’s Hot dogs is a short-order restaurant with a six-seat dining
room and a two-seat patio located in a multi-unit retail complex, with a menu specializing in
hot dogs, salads, and burritos. Concord is a city located in the East Bay of the San Francisco
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Bay Area with an approximate population of 122,000.

The original ice machine was an IMH-A cube ice machine with a 220-Ib/24-hr rated ice
production capacity. The unit ceased to function during the baseline monitoring period,
which prevented validating the measured data against AHRI performance data; estimated
annual energy use was calculated based exclusively on normalized ice usage of the new
machine and AHRI data. The replacement ice machine, an IMH-A with a programmable
timer and a production rate of 225 Ib/24-h, was a slightly more efficient replacement for its
size while meeting the restaurant’s needed capacity for shifting ice production to non-peak
hours. A higher-efficiency machine would have been preferable; however, the available
option had a larger footprint, and would not fit over the existing dispenser.

Lisa V’'s is currently on a PG&E A-1 Standard rate schedule. Since the restaurant will
eventually shift to a time-of-use (TOU) rate schedule, cost savings were calculated based on
both the A-1 Standard rate schedule and the A-1 TOU schedule.

FIGURE 13. LisA V's REPLACEMENT ICE MACHINE
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DATA COLLECTION AND ANALYSIS RESULTS

Monitoring was conducted on replacement ice machines at Lisa V’s over a period of 13 days.
Data was collected for the monitoring period before the machine was load-shifted to
produce ice during non-peak hours. Based on the energy profile built from this data, the
time that the machine was on during hours of peak and partial-peak demand was
determined, and the amount of energy that could be shifted from peak to non-peak, as well
as the associated costs, were calculated.

TABLES. LisAV's HOT DOGS RESULTS SUMMARY

PRE-EXISTING MACHINE REPLACEMENT MACHINE

Ice Machine Type IMH-A IMH-A
AHRI Ice Harvest Rate (Ib/24-h) 220 230
AHRI Energy Consumption Rate (kWh/100 Ib) 7.90 7.32
Bin Capacity (Ib) 250 250
Normalized Ice Use (Ib/d) 100 100
Normalized Duty Cycle (%) 45.5 42.0
Normalized Operating Time (h/d) 10.9 10.1
Ice Machine Power (kW) 0.724 0.708
Normalized Annual Energy Use (kWh/yr) 2,880 2,610
Annual Energy Reduction (kWh/yr) 270

Percent Energy Reduction (%0) 9.4

Average Coincident Peak Demand Reduction (kW) 0.724

Peak Demand Reduction Time (h/d) 4.2

Under A-1 Standard rate schedule (Current):

Annual Energy Charges ($) 501 453
Annual Demand Charges ($) N/A N/A
Total Annual Electricity Cost ($) 501 453
Annual Electricity Cost Reduction ($) 48

Annual Electricity Cost Reduction Percentage (%) 9.6

Under A-1 TOU rate schedule (Projected):

Annual Energy Charges ($) 504 447
Annual Demand Charges ($) N/A N/A
Total Annual Electricity Cost ($) 504 447
Net Annual Electricity Cost Reduction ($) 57

Net Annual Electricity Cost Reduction Percentage (%) 11.3

OBSERVATIONS AND RECOMMENDATIONS

The replacement machine functioned as expected, and was successfully load-shifted, though
at the time this report was written not enough data had been accumulated after load-
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shifting to provide an accurate enough analysis to report. Figure 14 below illustrates Lisa V’s
ice machine power profile, with the periods of load-shifting potential highlighted in blue.
Despite concerns about the load-shifting potential for beverage dispensers in general due to
their limited bin capacity, ice demand at Lisa V’'s appears low enough to accommodate the
afternoon off-time. However, the ice machine at this site would have to remain load-shifted
for a longer interval to ensure that this is the case.

CUSTOMER FEEDBACK

The customer has not experienced any problems with the ice production to the beverage
dispenser.

Replacement Ice Machine Power Profile
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FIGURE 14. LisA V's HOT DoGs—REPLACEMENT ICE MACHINE POWER PROFILE (NOT LOAD-SHIFTED)

SHOWCASE AT COMAL RESTAURANT (10/4/2012)

The showcase demonstrating ice machine performance was held at Comal Restaurant
located in Berkeley, CA on October 4, 2012 between the hours of 10:00 am and noon. The
event was promoted through flyer distribution by the City of Berkeley to over 600
restaurants and foodservice establishments, to local FSTC database contacts, to vendor
customers, and to friends of the restaurant owner. The event was also promoted on FSTC’s
website (fishnick.com) and Facebook site, as well as through the newsletters of both the
GGRA and the San Ramon Chamber of Commerce. PG&E sent mailers and e-mails to
restaurants in nearby zip codes, and PG&E’s area representative canvassed the area on the
day of the event.

Twenty-nine guests attended the event, as well as 19 representatives from 12 vendors
including the East Bay Municipal Utility District, Alameda County Green Business program,
and vendor representatives for energy-efficient lighting and ice-making products.
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The layout for the Comal showcase included 12 tables for the vendors and the FSTC. There
were two digital displays to illustrate Comal’s energy saving story, a storyboard and flyers
for the Comal case study, and screenshots of Comal’s PG&E bill during the monitoring period
to show how their energy use had been reduced. Flyers for rebates, seminars, FSTC
contacts, and estimated ROI as a result of replacing existing equipment were also included,
as were seminar calendars and lists of qualifying foodservice equipment.

Comal incorporates three ice makers in their operation: two stacked cube-type machines
over a single bin, and a separate flake-type machine. They were determined to have a low
enough duty cycle for load-shifting.

FIGURE 15. COMAL SHOWCASE (10/4/2012)
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SECTION 2: COOKING APPLIANCES

INTRODUCTION

The energy required to generate the heat necessary for cooking food through broiling,
grilling, steaming, frying, and other methods represents a large percentage of the energy
and associated costs of production in commercial foodservice. California restaurants are
incredibly energy-intensive, using an average of 347 kBtu per square foot for both gas and
electric—more than six times as much as other retail establishments. Of that, 189 kBtu/ft*—
more than half of the energy consumed in these restaurants—is used solely for cooking [9].

The foodservice industry consumes a large portion of the energy in the state as well. In
2006, California restaurants used a total of 516.9 million therms (Mtherms) of gas and
electric energy—14.5% of all energy consumed across all commercial sectors in the state.
Of that, 281.0 Mtherms in those restaurants were used by cooking appliances [9].

Much of this energy consumption is due to the nature of the cooking appliances currently
found in production kitchens. Many appliances in restaurants are older, less-efficient
models, and even those appliances that are energy-efficient by design are operated in ways
that do not fully maximize their available efficiency and performance.

BACKGROUND

PG&E’s ET program was created to fund field placement studies of energy-efficient
commercial foodservice equipment in the PG&E service territory. The primary objective of
the ET program is to promote the California Energy Wise rebate program by highlighting the
performance of rebate-qualified equipment in real-world operating situations. The program
involves replacing low- or standard-efficiency existing equipment in targeted foodservice
establishments based on a site assessment, and measuring pre- and post-replacement
energy use and calculating savings.

This particular ET project utilized recent findings in a PIER study completed by Fisher-Nickel,
inc (FNi) which characterized the inventory, energy load, and energy-efficiency potential of
various primary cooking appliances found in commercial and institutional foodservice sectors
in the state of California [8]. The goal of the PIER study was to identify energy-efficient
needs in the restaurant industry; identify equipment with the highest energy loads; and
outline specific strategies to stimulate RD&D improvements in energy efficiency and
performance to support regulatory and utility-based incentive programs around this
equipment. This ET program augments the PIER study by demonstrating “proof-of-concept”
in live kitchens for implementing these energy reduction strategies to support current and
future utility-based incentives for more efficient equipment. It will also help increase
awareness in the foodservice industry of the real-world performance of energy-efficient
equipment, further driving manufacturer research and development as demand for this type
of equipment continues to grow.
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OBJECTIVES

The primary project goals of this ET project/assessment were as follows:

e Select local sites with the potential for replacing standard- and low-efficiency cooking
equipment with energy-efficient equipment which are ENERGY STAR®-qualified, and are
eligible for use in the California Energy Wise incentive program.

e Provide assessment of existing equipment.
e Establish energy and cost baselines with existing equipment.
e Provide assistance with equipment selection and installation.

e Measure data to calculate energy and cost savings using replacement equipment.

SCOPE

Five sites were selected for the cooking appliance section of the project based on several
factors: Whether the existing cooking equipment at the site was standard- or low-efficiency;
the site’s relationship with the FSTC (e.g. the site had participated in an energy audit or
design consultation with an FSTC energy analyst, or an operator at the site had attended
one of the Center’s energy-efficiency seminars); and the site’s willingness to participate in
this ET project. Cooking equipment at selected sites was replaced with equipment of
comparable size and production capacity.

FIELD ANALYSIS AND RESULTS

ARTISAN BISTRO (LAFAYETTE, CA)

TECHNICAL APPROACH

SITE DESCRIPTION

Artisan Bistro is a 1200-square-foot fine dining establishment specializing in contemporary
California French cuisine. Lafayette is located in the East Bay of the San Francisco Bay Area
with an approximate population of almost 24,000. Artisan Bistro was selected as a study
site after an energy audit conducted by FSTC energy analysts, who evaluated the facility’s
ventilation and other energy-using systems.

SITE ASSESSMENT

After assessing the cooking equipment at Artisan Bistro, energy analysts identified for
replacement a 35-pound deep-fat gas fryer. Based on the FSTC’s online cost calculator, the
fryer was estimated to consume 18,500 Btu during preheat, with an idle energy rate of
17,000 Btu/h, production capacity of 75 Ib/h, and 35.0% cooking-energy efficiency.
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SiTE OBJECTIVES

The objective of this study was to demonstrate the energy savings associated with replacing
the standard-efficiency fryer at Artisan Bistro with an ENERGY STAR®-listed fryer of
comparable size and production capacity, one which would also qualify for the California
Energy Wise rebate program.

EVALUATION PLAN

The appliance’s energy use was calculated using the FSTC’s web-based life cycle cost
calculator. The calculator effectively models the fryer energy use using assumptions specific
to restaurant operations—including average amount of food that Artisan Bistro cooks in their
fryer on any given day, number of hours of daily operation, total number of preheats per
day, and the number of days per year that the restaurant is open.

Other fryer performance assumptions were based on data generated from the
implementation of standard ASTM test methods. The fryer test method (ASTM F1361-07)
determines fryer preheat time and energy, idle energy rate, cooking-energy efficiency and
production capacity. Preheat performance is a measure of the amount of time and energy
the fryer requires to reach a fully-operational set point where the fry vat oil reaches 350°F.
Time and energy is expressed in minutes and Btu’s, respectively. The idle energy rate,
Btu/h, is the amount energy the fryer consumes while in a standby condition, not cooking
and maintaining the fry vat oil at 350°F. Cooking-energy efficiency is the calculated
percentage of the energy to the appliance that is actually transferred to the test food
product; a three-pound load of shoestring French fries. Lastly, production capacity (Ib/h) is
determined through the successive cooking of the standardized loads of fries to a pre-
determined done condition. Production capacity is essentially a measure of the fryers’ ability
to recover after each load of raw fries is introduced into the cooking media.

RESULTS

DATA COLLECTION AND ANALYSIS

Table 6 documents the fryer life cycle cost calculator assumptions used to determine the
energy use of both the pre-existing and replacement fryer.

TABLE6. FRYER OPERATING ASSUMPTIONS: ARTISAN BISTRO

Pre-existing Fryer Assumptions Replacement Fryer Assumptions

Preheat Energy (Btu) 16,000 9,456
Idle Energy Rate (Btu/h) 14,000 7,349
Cooking-Energy Efficiency 35.0 50.0
(%)

Production Capacity (Ib/h) 60 58.7
Days of Operation 310 310
Hours of Operation per Day 12 12
Pounds of Food Cooked per 50 50
Day
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Tables 7 and 8 document the calculated energy use of the pre-existing and replacement
natural gas fryer and the associated operating cost savings.

TABLE 7. CALCULATED FRYER ENERGY USE: ARTISAN BISTRO

Pre-existing Fryer Replacement Fryer Calculated Replacement Fryer
Calculated Annual Energy Annual Energy Use (therms) Calculated Annual Energy
Use (therms) Savings (therms)

776 455 321

TABLE 8. PROJECTED FRYER OPERATING COSTS AND SAVINGS: ARTISAN BISTRO

Pre-existing Fryer Annual Replacement Fryer Annual Replacement Fryer Annual
Operating Cost ($) Operating Cost ($) Operating Cost Savings ($)*
659 387 272

*Annual operating cost savings based on gas utility rates of $0.85/therm

Figure 16 illustrates Artisan Bistro’s cooking line after the fryer (shown far right) was
replaced.

FIGURE 16. ARTISAN BISTRO'S COOKING LINE (REPLACEMENT FRYER ON FAR RIGHT)

CUSTOMER FEEDBACK

The customer is pleased with the fryer performance, and with the energy and cost savings.
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CONCLUSIONS AND RECOMMENDATIONS

Replacing the fryer represented a 52.8% reduction in annual energy consumption and
operating costs. However, the calculated savings represent 2.9-year simple payback when
using the list price of the fryer after the $749 rebate. Actual savings may be greater or less
based on fryer use and operating conditions.

DEL TACO (FAIRFIELD, CA)

TECHNICAL APPROACH

SITE DESCRIPTION

Del Taco is a franchisee-owned, quick-service restaurant specializing in American-style
Mexican cuisine. The location was selected as a study site after an energy audit conducted
by FSTC energy analysts, who evaluated each of the facility’s energy-using systems.
Fairfield, a city with a population of approximately 108,300, is considered the midpoint
between Sacramento and San Francisco. Del Taco is open from 9 am to 10 pm, and the
drive-through window is open until 11 pm. There is generally a heavier demand on the
drive-through than on the dining room.

SITE ASSESSMENT

The energy analyst performing the audit noticed that Del Taco was using a manually-
controlled, non-thermostatic griddle, which holds a consistent input rate whether cooking or
idle. As a result, manually-controlled griddles are generally less energy-efficient than
thermostatic griddles, which allow for improved control of the griddle surface temperature.
FSTC determined an appropriate replacement from the rebate list based on first cost and
FSTC lab data. The cooking surface area of the two were comparable; the pre-existing
griddle with 6.83 square feet of surface area was replaced with a griddle with 7.50 square
feet of surface area.

SiTE OBJECTIVES

The objective for monitoring this site was to compare energy use between the manually-
controlled, standard-efficiency griddle at Del Taco and an ENERGY STAR®-listed,
thermostatically-controlled replacement griddle of comparable size and production capacity,
one which would also qualify for the California Energy Wise rebate program.

MONITORING AND EVALUATION PLAN

Gas meters with a resolution of one cubic foot per minute and data loggers recording at 1-
minute intervals were installed to monitor both griddles’ gas consumption. Because the
heating value, gas temperature, gas pressure, and barometric pressure was not measured
at the monitoring location, one cubic foot of gas was assumed to contain 1,000 Btu of
energy.
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Baseline and replacement monitoring were to take place over a minimum of two weeks
each. Griddle surface temperatures were also to be captured. It was assumed that the
production conditions and operating hours would remain the same between the two
griddles.

RESULTS

DATA COLLECTION AND ANALYSIS

The pre-existing griddle was monitored over a period of 80 days. The replacement griddle
was monitored over a period of 38 days. After the data was collected for each griddle, the
energy profiles for each were averaged every 15 minutes to determine the respective
average input rate.

Griddle input rate was calculated by using a moving average: Adding the gas consumption
over 15-minute intervals, and multiplying the total by four. Anything under 5 kBtu/h, was
considered to be consuming pilot energy only; anything over 5 kBtu/h was considered a
period of griddle on-time. The input rate profiles for the pre-existing and replacement
griddles are illustrated in Figure 17 below.

Surface temperatures of the pre-existing and replacement griddles were monitored over
three locations side-to-side, and these three locations averaged. Surface temperatures for
the pre-existing griddle were taken in the FSTC lab based on settings marked on the griddle
controls, and averaged 410°F. Surface temperature readings for the replacement griddle
were taken onsite on a Tuesday at 11 am in anticipation of the lunch rush, and averaged
304°F.

The monitored energy data for both griddles was normalized based on gas consumption per
hour of operation for each griddle. On-time averaged 15.48 for the baseline griddle and
17.23 for the replacement griddle. Gas consumption per hour of operation was then
normalized to the energy use per square foot for each griddle to calculate the final energy
savings. For the pre-existing griddle and replacement griddle, Table 9 documents the
measured daily energy and the energy use per cubic foot of surface area per operating
hour.

Pacific Gas and
: Electric Company® 39




PG&E’s Emerging Technologies Program ET Project # ET12PGE3152

Pre-exitsing Griddle Input Rate
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TABLE 9. PRE-EXISTING GRIDDLE ENERGY USE: DEL TACO

Appliance Pre-existing Griddle Pre-existing Griddle Pre-existing Griddle
Measured Daily Average Energy Use per Average Hourly Energy
Energy Use (kBtu) Hour of Operation Use per Square Foot
(kBtuzh) (kBtu per sqg ft/h)
Pre-existing Griddle 295 19.06 2.79

TABLE 10. REPLACEMENT GRIDDLE ENERGY USE: DEL TACO

Appliance Replacement Replacement Griddle Replacement Griddle
Griddle Measured Average Energy Use per Average Hourly Energy
Daily Energy Use Hour of Operation Use per Square
(kBtu) (kBtuzh) Foot(kBtu per sq ft/h)
Replacement Griddle 337 19.56 2.61

TABLE 11. PROJECTED GRIDDLE ENERGY AND OPERATING COST DIFFERENCE: DEL TACO

Appliance Replacement Griddle Annual Energy Replacement Griddle Annual
Savings (therms) Operating Cost Savings ($)*
Griddle -42 -35.70

*Annual operating cost difference based on a natural gas utility rate of $0.85/therm

While the replacement griddle exhibited higher overall energy usage than the preexisting
griddle, the normalized energy usage (Btu/h per square foot) was lower.

Since the usage patterns varied between the preexisting griddle and the replacement
griddle, standardized laboratory tests were used to compare the performance of the two
appliances, based on established test protocols outlined in the ASTM Standard Test Method
for the Performance of Griddles.

The pre-existing griddle was brought into the FSTC lab, and energy consumption production
rates under various cooking temperatures were compared between the pre-existing griddle
and the replacement griddle. Existing FSTC lab data was used for the replacement griddle.

Using the ASTM standard as the basis for testing, Del Taco’s pre-existing non-thermostatic
griddle was set to maintain an average cooking surface temperature of 375°F. Non-cooking
idle energy rate while maintaining 375°F was 18.8 kBtu/h. Using the same temperature
setpoint, one load of 24 frozen ¥a-lb burgers was cooked in 50 minutes. Since the manually-
controlled griddle operates at a constant input rate unless the operator adjusts the controls,
the cooking input rate remained the same as the idle rate of 18.8 kBtu/h during the test. At
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this setting, the griddle required more than 40 minutes to recover to a minimum
temperature of 350°F after cooking a load of frozen hamburgers.

The temperature profile shown in Figure 18 illustrates the pre-existing non-thermostatic
griddle’s performance at 375°F.

Pre-existing Non-thermostatic Griddle

375°F Setpoint: 18.8 kBtu/hr Idle; 18.8 kBtu/hr Cooking
Rate
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FIGURE 18. DEL TACO’S PRE-EXISTING NON-THERMOSTATIC GRIDDLE: TEMPERATURE PROFILE UNDER HEAVY LOAD AT

375°F

This slow recovery was caused by the relatively low burner setting used to hold the 375°F
cooking surface temperature, which was not able to keep up with the heat loss during the
cooking process. To evaluate recovery performance with the controls turned up, the griddle
controls were adjusted to achieve an average surface temperature of 400°F. The energy
consumption rate while maintaining 400°F was 30.3 kBtu/h. The cooking test was repeated
at the higher control settings, resulting in a somewhat faster time to recover back to a 350°
reload temperature. These tests show that heavy cooking would require operators to
constantly adjust the control settings to achieve any performance on the griddle.

The temperature profile shown in Figure 19 illustrates the pre-existing non-thermostatic
griddle’s performance at 400°F.
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Existing Non-thermostatic Griddle
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FIGURE 19. DEL TACO’S PRE-EXISTING NON-THERMOSTATIC GRIDDLE: TEMPERATURE PROFILE UNDER HEAVY LOAD AT

400°F

In contrast, the replacement thermostatic griddle was set for an average surface
temperature of 375°F—the temperature used when FSTC researchers tested the
thermostatic griddle under heavy-load conditions. The non-cooking idle rate while
maintaining 375°F was 16.2 kBtu/hr. Using the same temperature setpoint, five loads of 32
frozen Y4-Ib burgers were cooked in 50 minutes. It took the thermostatic griddle 1-2
minutes to recover to a minimum temperature of 350°F each time while consuming 61.3
kBtu/hr. The temperature profile shown in Figure 20 illustrates the replacement
thermostatic griddle’s performance at 375°F.
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Replacement Thermostatic Griddle
375°F Setpoint: 16.2 kBtu/hr Idle; 61.3 kBtu/hr Cooking
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FIGURE 20. DEL TACO’S REPLACEMENT THERMOSTATIC GRIDDLE: TEMPERATURE PROFILE UNDER HEAVY LOAD AT 375°F

Del Taco’s pre-existing and replacement griddles are shown in Figure 21.

FIGURE 21. DEL TACO GRIDDLES: PRE-EXISTING (LEFT) AND REPLACEMENT (RIGHT)
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CUSTOMER FEEDBACK

The operators reported to the FSTC team that they were very happy with the griddle
performance.

CONCLUSIONS AND RECOMMENDATIONS

On a per-square foot basis, with the operating hours normalized, the replacement griddle at
Del Taco used 6.5% less energy per square foot per hour. However, when the overall daily

energy use between the two griddles was compared, the pre-existing griddle’s daily energy
use was 14.2% lower than the replacement griddle.

It can be noted that the operator only occasionally adjusted the controls of the manual
griddle over the course of the day. The average operating temperature was lower than the
assumed 375°F temperature used for the replacement griddle. In this case, it appears that
the cooking load on the griddle was fairly light duty and the operator was not unduly
inconvenienced by the lower average operating temperatures and longer recovery times
associated with using the manual controlled griddle. However, the lower temperatures may
affect cooking performance and recovery rates during periods of higher production.

The replacement griddle offered a combination of a larger cooking surface and faster
recovery without requiring operator adjustments to the controls during busy periods. When
comparing the recovery performance of the thermostatic griddle to the manually-controlled
griddle and considering the relative amount of food produced on the griddle, it may have
been possible to downsize from a 48-inch wide manual griddle to a 36-inch wide
thermostatic griddle. This would have maximized the energy savings potential of the more
efficient design and controls that were employed in the replacement griddle. If the entire 48
inches of the griddle is required (e.qg. if space is required to cook more than one food item),
the temperature controls on the replacement griddle could also be turned down, as long as
any increases in food production does not affect productivity as a result of the lower input
rates.

The results of this griddle study underscore the need to better understand the production
needs of the restaurant needs of the restaurant and account for the faster recovery
associated with energy efficient appliances when specifying cooking appliance upgrades.

LISA V’s HOT DOGS (CONCORD, CA)

TECHNICAL APPROACH

SITE DESCRIPTION

Established in 1982, Lisa V's Hot dogs is a 600-square-foot short-order restaurant with a
24-seat dining room and a seven-seat patio located in a multi-unit retail complex. Lisa V’s
menu specializes in hot dogs, salads, and burritos. Concord is a city located in the East Bay
of the San Francisco Bay Area with an approximate population of 122,000.

Lisa V's Hot Dogs was selected as a study site after a design and review consultation
conducted by FSTC energy analysts, part of a remodeling project that the restaurant was
undertaking.
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SITE ASSESSMENT

The steamer in place was a three-compartment range-top box steamer, with a volume of
approximately three cubic feet, which was heated on a three-burner range. Lisa V’s also has
a steam table across the back wall used for holding hot items (chili, beans, carnitas, etc.).

SiTE OBJECTIVES

The objective for monitoring this site was to compare energy use between the standard-
efficiency pre-existing steamer equipment at Lisa V’s and an ENERGY STAR®-listed steamer of
comparable size and production capacity, which would also qualify for the California Energy
Wise rebate program.

FSTC energy analysts determined that the existing steamer box and range top could be
replaced by a double-stacked connectionless steamer. The upper compartment of the
steamer would be used for cooking at 210°F. The lower compartment of steamer would be
used for holding cooked food at 180°F.

The owner of Lisa V's evaluated the replacement steamer at the FSTC lab before
installation, and concluded that it would adequately meet the restaurant’s production needs.

MONITORING AND EVALUATION PLAN

A gas meter with a resolution of 1/20" of a cubic foot per minute and a data logger were
installed to monitor the gas consumption of the pre-existing steamer.

For the replacement steamer a gas meter was installed on each two compartments to
monitor gas consumption. Both of these gas meters had a resolution of one cubic foot per
minute.

The monitoring period of the pre-existing and replacement steamers was to be a minimum
of two weeks for each. It was assumed that the production conditions and operating hours
would remain the same between the pre-existing steamer and the replacement steamer.

Because the gas heating value, gas temperature, gas pressure, and barometric pressure
could not be measure at the monitoring location, one cubic foot of gas was assumed to
contain 1,000 Btu of energy.

RESULTS

DATA COLLECTION AND ANALYSIS

Steamer operation was determined by using a 15-minute moving average of the one-minute
data.

Monitoring on the pre-existing steamer was performed for 40 days. The pre-existing
steamer average time on was 11.2 hours/day. The input rate profiles for the pre-existing
and replacement steamers are illustrated in Figure 22 below.

Monitoring on both the replacement steamer compartments was performed for 16 days.
Both compartments were turned on and off at the same times each day, so daily operating
hours were the same. The replacement steamer’s top compartment used 61% of the energy
during the monitoring period; the replacement steamer’s bottom compartment used 39%.

Pacific Gas and
: Electric Company® 46




PG&E’s Emerging Technologies Program ET Project # ET12PGE3152

Pre-Existing Steamer Input rate

B
o un

w
i

w
o

]
o

[EEY
wu

Input Rate (kBtu/h)
(%]
wu

=
o
-
i

9]

o

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time (h)

Replacement Steamer Input Rate

Top Steamer Compartment

Bottom Steamer Compartment
45

40

35

W
o

N
9}

]
o

=
wu

Input Rate {kBtu/h)

=
o

| ] T |
WO T fiomn g

6]

o

10 11 12 13 14 15 16 17 18 19 20 21
Time (h)

FIGURE 22. LisA V's HOT DOGS—PRE-EXISTING AND REPLACEMENT STEAMER INPUT RATES

The burners in the replacement steamer’s top compartment were energized for 6.5
hours/day, which was set for cooking conditions of 210°F. The top compartment averaged
78,438 Btu per day.




PG&E’s Emerging Technologies Program ET Project # ET12PGE3152

The steamer burners in the replacement steamer’s bottom compartment were energized for
5.6 hours/day, which was set for holding conditions of 180°F. The bottom compartment
averaged 50,563 Btu per day.

Table 12 documents the measured daily energy, projected annual energy use and
associated operating cost of the pre-existing steamer and the replacement steamer. Table
13 documents the annual energy and operating cost savings of the replacement steamer.

TABLE 12. STEAMER ENERGY USE: LisSA V's HoT DoGs

Appliance Pre-existing Replacement Pre-existing Replacement Steamer
Steamer Steamer Steamer Projected Annual
Measured Measured Daily Projected Energy (therms)*
Daily Energy Energy (kBtu) Annual Energy
(kBtu) (therms)*

Steamer 215 129 786 470

*Annual energy use projections assumes 364 days of operation per year

TABLE 13. PROJECTED STEAMER ENERGY AND OPERATING COST SAVINGS: LISA V's HOT DoGs

Appliance Replacement Steamer Annual Energy Replacement Steamer Annual
Savings (therms) Operating Cost Savings ($)*
Steamer 317 210

*Annual operating cost savings based on a natural gas utility rate of $0.85/therm

Lisa V's Hot Dogs’ pre-existing and replacement steamer are shown in Figure 23.

FIGURE 23. LisA V's HOT DoGS: PRE-EXISTING STEAMER (LEFT) AND REPLACEMENT STEAMER (RIGHT)
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CUSTOMER FEEDBACK

After a week of guidance on operating the new equipment from FSTC energy analysts and
site monitors, the owner of Lisa V's became very comfortable cooking with the new steamer.
The owner was especially impressed with the faster cook times and better product
consistency, and is planning to expand the menu based on the new steamer’s features that
were not available with the pre-existing steamer. Now there is additional room under the
hood to add more appliances.

The owner reported that the replacement steamer needed to be refilled four times a day.

RECOMMENDATIONS

The replacement steamer showed a 40% reduction in energy use compared with the pre-
existing steamer. However the annual reduction in energy costs is relatively low compared
to the capital costs of replacing the steamer.

If Lisa V’s has the space in their steam table for holding the cooked food currently held in
the replacement steamer’s lower unit, then a single steamer unit could possibly meet their
needs. If this were feasible, holding food in the existing steam table would require less
energy than the installed double-stacked unit.

NORM’S PLACE (DANVILLE, CA)

TECHNICAL APPROACH

SITE DESCRIPTION

Norm'’s Place is a bar and grill with an 11-seat dining area, an eight-seat bar table, and 12-
seat traditional liquor bar. Danville is a city located in the East Bay of the San Francisco Bay
Area with an approximate population of 42,000. Norm’s Place was selected as a study site
after conducting an evaluation of the restaurant’s demand control ventilation and a
subsequent audit of the cooking equipment by FSTC energy analysts.

SITE ASSESSMENT

After assessing the cooking equipment at Norm’s Place, energy analysts identified a 14-inch,
40-Ib deep-fat gas fryer as a candidate for replacement. The fryer is one of two fryers on
Norm'’s cook line; both were originally the same model before one was replaced with a more
energy-efficient version.

SiTE OBJECTIVES

The objective of this study was to demonstrate the energy savings associated with replacing
the standard-efficiency fryer at Norm’s Place with an ENERGY STAR®-listed fryer of
comparable size and production capacity, which would also qualify for the California Energy
Wise rebate program.
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MONITORING AND EVALUATION PLAN

Gas meters with a resolution of one cubic foot per minute and a data logger recording once
per minute were installed to monitor the fry bank gas consumption. Both baseline and
replacement monitoring were to take place over a minimum period of two weeks for each.

Because the heating value, gas temperature, gas pressure, and barometric pressure could
not be measured at the location, one cubic foot of gas was assumed to contain 1,020 Btu of
energy.

RESULTS

DATA COLLECTION AND ANALYSIS

Data for the pre-existing and replacement fryer configurations was ultimately collected over

a period of three-weeks for each. Because usage changed between the beginning and end of
the six-week monitoring period, the first and last week were discarded, and the middle four

weeks where the data was relatively consistent were used in the calculations.

Since any changes in efficiency and/or preferential usage of the replacement fryer could
affect the amount of time that the control fryer was used for cooking, the gas consumption
was normalized based on the differences in the control fryer’s energy consumption between
the pre-existing and replacement fryer configurations.

The input rate profiles for the pre-existing and replacement fryers at Norm’s Place are
illustrated in Figure 24 below.
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FIGURE 24. NORM’S PLACE—PRE-EXISTING AND REPLACEMENT FRYER INPUT RATES
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Table 14 documents the measured daily energy, projected annual energy use and
associated operating cost of the pre-existing fryer and replacement fryer. Table 15
documents the annual energy savings associated with the replacement fryer and the annual
operating cost savings.

TABLE 14. FRYER ENERGY USE: NORM'S PLACE

Appliance Pre-existing Replacement Pre-existing Replacement Fryer
Fryer Fryer Measured Fryer Projected Annual
Measured Daily Energy Projected Energy (therms)*
Daily Energy (kBtu) Annual Energy
(kBtu) (therms)*

Fryer 245.6 167.1 898 610

*Annual energy use projections assume 365 days of operation per year

TABLE 15. PROJECTED FRYER ENERGY AND OPERATING COST SAVINGS: NORM'S PLACE

Appliance Replacement Fryer Annual Replacement Fryer Annual Operating
Energy Savings (therms) Cost Savings ($)*
Fryer 288 244

*Annual operating cost savings based on a natural gas utility rate of $0.85/therm

Norm’s Place’s pre-existing and replacement fryers are shown in Figure 25.
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FIGURE 25. NORM'S PLACE FRYERS: PRE-EXISTING FRY BANK (LEFT PHOTO ) AND FRY BANK WITH REPLACEMENT FRYER
(RIGHT PHOTO)

CUSTOMER FEEDBACK

The customer has been very happy with the performance of the replacement fryer and is
enthusiastic about the ultimate energy saving potential.

RECOMMENDATIONS

Norm’s Place is encouraged to replace the control fryer with a second energy-efficient fryer.

TRUEBURGER (OAKLAND, CA)

TECHNICAL APPROACH

SITE DESCRIPTION

Trueburger is a 1,000-square-foot, fast-casual restaurant located in the central business
district of Oakland, a city in the San Francisco Bay Area with an approximate population of
396,000. The restaurant is on a busy thoroughfare and has a 40-seat dining room. Much of
the restaurant’s business is devoted to take-out orders.

SITE ASSESSMENT

Trueburger was chosen for this ET study following a design and review consultation
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conducted by FSTC energy analysts, who were involved in the build-out of the restaurant,
and reviewed equipment schedules and mechanical drawings to help the owners mitigate
energy use through the specification of energy-efficient appliances and equipment. The site
was identified as a candidate for an ice machine replacement and load-shifting study.
During that time, the fryers at Trueburger were identified as a replacement candidate as
well.

The restaurant had two 14-inch, 40-1b fryers of the same make and model. One of these
fryers was replaced; the other was left in place, and served as a control fryer for the
monitoring interval.

SITE OBJECTIVES

The objective of this study was to demonstrate the energy savings associated with replacing
the standard-efficiency fryer at Trueburger with an ENERGY STAR®-listed fryer of comparable

size and production capacity, which would also qualify for the California Energy Wise rebate
program.

MONITORING AND EVALUATION PLAN

Baseline data for both existing fryers in Trueburger was monitored for a three-week period.
Usage was consistent across all three weeks, with a standard deviation of <2% of the total
weekly gas consumption for the three-week data set. One of the fryers was then replaced,
and both fryers were monitored for another three-week period. Usage was even more
consistent across all three weeks during this monitoring period, with a standard deviation of
<1% of the total weekly gas consumption.

Since any changes in efficiency and/or preferential usage of the replacement fryer could
affect the amount of time that the control fryer was used for cooking, the gas consumption
was normalized based on the differences in the control fryer’s energy consumption between
the pre-existing and replacement fryer configurations.

RESULTS

DATA COLLECTION AND ANALYSIS

Figure 26 illustrates the energy input rate differences in Trueburger’s production
environment when two fryers of the same (pre-existing) model are compared side-by side,
and when the replacement fryer is compared side by side with the control fryer (the control
fryer is the same model as the pre-existing fryer).

Table 16 documents the measured daily energy use, projected annual energy use and
associated operating costs of the pre-existing fryer and replacement fryer. Table 17
documents the annual energy saving associated with the replacement fryer and the annual
operating cost savings.
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FIGURE 26. TRUEBURGER—PRE-EXISTING AND REPLACEMENT FRYER INPUT RATES
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TABLE 16. FRYER ENERGY USE: TRUEBURGER

Appliance Pre-existing Replacement Pre-existing Replacement Fryer
Fryer Fryer Measured Fryer Projected Annual
Measured Daily Energy Projected Energy (therms)*
Daily Energy (kBtu) Annual Energy
(kBtu) (therms)*

Fryer 284 185 1,038 676

*Annual energy use projections assume 365 days of operation per year

TABLE 17. PROJECTED FRYER ENERGY AND OPERATING COST SAVINGS: TRUEBURGER

Appliance Fryer Projected Annual Energy Replacement Fryer Annual Operating
Savings (therms) Cost Savings ($)*
Fryer 362 308

*Annual operating cost savings based on a natural gas utility rate of $0.85/therm

The Trueburger replacement fryer is shown in Figure 27.

FIGURE 27. TRUEBURGER FRYERS: FRY BANK WITH REPLACEMENT FRYER (LEFT SIDE)

CUSTOMER FEEDBACK

The customer has been very happy with the performance of the replacement fryer and is
enthusiastic about the ultimate energy saving potential.
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SHOWCASE AT US Foobs SHow (10/16/2012)

The FSTC hosted a 10x10 booth at the US Foods Seminar and show on October 16, 2012.
This showcase and seminar presentation promoted the monitoring work from the ice
machine project and showcased the latest ice machine technology with a demonstration
unit.

US Foods is a leading foodservice distributor in the U.S., with a client base that includes
restaurants, healthcare, hospitality facilities, government operations, and educational
institutions. Their event is heavily attended by their customers (US Foods busses in their
customers from remote locations for this daylong event). While people attend the event to
learn about new products, they are also hoping to find answers to questions regarding their
appliance needs, food safety, packaging, etc. So rather than trying to get the restaurant
operators/owners to carve time out of their day to reach us at the FSTC facility, they came
to us more readily at an event they had already planned to attend.

The US Foods Show seminar and showcase event was a huge success. FSTC staff personnel
talked to 88 restaurant owners and operators at the showcase, three of whom signed up for
an energy audit. Approximately 40 attendees also attended the seminar. Attendees were
very receptive to the FSTC’s participation in the event, and the movement from digital signs
placed at the booth attracted the attention of show attendees to the showcase. 10 — 15
minutes was spent with about half of them to talk about PG&E programs and the FSTC, and
to help answer questions and offer suggestions. The US Foods Show proved to be a venue
where the message of energy-efficient appliances can effectively reach the small to medium
business (SMB) customer.

FIGURE 28. US Foobs SHowcASE (10/16/2012)
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|ICE MACHINE FOcus GRoup (11/8/2012)

As an objective of this project, the Food Service Technology Center hosted an industry focus
group meeting on November 8, 2012. The goal was to present the results of replacing
existing ice machines with upsized, ENERGY STAR®-qualified ice machines and to engage the
industry on a campaign to transform the market in California. Participation at the focus
group meeting included representatives from three manufacturers/distributors of ice
machines, a local service agency and a major quick-service restaurant chain along with
representatives from San Diego Gas & Electric (SDG&E), Southern California Edison (SCE)
and Pacific Gas & Electric.

The meeting commenced with introductions, followed by a presentation by the FSTC team
that summarized the Center’s goals and experiences with respect to decreasing the energy
use of ice machines in commercial foodservice facilities and the potential for non-peak
operation. Throughout the meeting, the participants identified issues that should be
considered while providing recommendations that would accelerate market adoption.
Following are some of the several ideas, concerns and suggestions that were discussed.

Implementation

e It was anecdotally reported in the focus group by one of the distributers that there are
10,000 cube-making machines sold annually in the state.

e It was mentioned by the focus group participants that only 2.5% of equipment sold is
not included in this directory (due to some manufacturers not participating in AHRI
certification, which is a voluntary process).

e The ability of the customer to override a timer or built-in control is important. It should
be possible to automate this aspect by using a timer together with bin-level sensing to
override time-of-day controls. PG&E emphasized that an override option needs to
automatically reset itself for the programed load shift. PG&E expressed a preference to
align with the most energy-efficient equipment; they see timers as a bridge while
recognizing the need for continuous commissioning.

e SCE would like to see a pilot project for interconnectivity with ice machines
(Zigbee/wireless protocol, bin-level sensing, integrated with ice machine control).
Control would be initiated from the utility on a critical peak day. SCE has 40,000
standalone restaurants; 500—1,000 sites with standalone meters (a sufficient sample
size). FSTC is trying to encourage manufacturers to build in timers, but it is a cost. The
suggestion arose to develop a box that responds to signals such as price signals and is
manufacturer-neutral.

e An ice machine distributor asked, “What would make energy companies comfortable that
customers have load-shifted?” What if manufacturers could prove it through
computerized data logs? PG&E Answer: A smart meter solution may be sufficient—more
granular data.

e It will be important to make sure that the technology doesn’t leave the area that
provided the incentives. This issue was factored into PG&E’s point-of-sale pilot for
commercial foodservice.

e There was a comment from the service agency with respect to best practice: Level the
ice machine bin at end of night—otherwise you limit the capacity of the machine.
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e The question was posed: How will information get disseminated to end-users? FSTC
responded that site audits include ice machine assessments. The website will also be a
primary channel to communicate with the industry.

e One manufacturer representative asked if UL/NSF re-filing would be necessary if a timer
was added to the equipment. This concern was extended to whether it would violate the
listing or warranty, whether some customers might believe there isn’t enough ice, and
whether running out of ice was just because of the timer. The service agency responded
that other equipment has been retrofit without issues with warranty violation (e.g.,
furnace components).

e One manufacturer representative expressed a concern that if a machine is on a timer
and an operator runs out of ice during the period when the ice machine is not generating
ice, they would typically call service. However, if the service says that machine is not in
warranty, and the customer doesn’t pay the bill as a result, the service company will go
after the manufacturer—not a good public relations scenario.

e PG&E’s vision for demand response: Permanent load shift value: 200 — 600 kW/yr (as an
example, PG&E is paying $2,000/kW incentive for ice storage HVAC incentives, and the
technology still wasn’t cost-effective). Even if a timer is running 95% of the time, it is
still more valuable than paying $2,000 kW.

e PG&E mentioned that, for HVAC programs, incentives are passed along upstream to the
distributor; it is up to the distributor if they want to share any incentive with the
customer. Ice machine incentive programs could be designed the same way.

Replacement Challenges

¢ Ice machine replacements will be the same as previously—service technicians will have
to be educated specifically for new implementations such as integrated programmability
or accessory timer switches.

e The utilities need to develop a dealer education and service education program.

e Electrical circuit issues: Even though going from a 400-Ib/24-h ice machine to a 600-
Ib/24-h ice machine has a $400-$500 incremental cost, above the 600 Ib/24-h is the
point where the voltage must increase from 115 V to 208 V. Existing circuit current
capacity and replacement machine current requirements and potential upgrade cost
must also be considered.

e A question arose on the permitting process: Is a plan check needed to go from 115 V to
208 V? For this reason, it was recommended to use a service channel, rather than the
dealer.

e Other upsizing concerns are floor space or footprint limitations, and the potentially
excessive added heat load to the space during ice production.

¢ Installation of remote condensing unit ice machines can be complex and time-consuming
and may require permitting. The installation cost can vary widely depending on the
building specifics.
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Future Focus

¢ Ice machines represent one of the few pieces of electrical equipment in a restaurant that
can be turned off for a period of time within the context of “utility demand response” or
“time-of-use” without compromising the foodservice operation. Thanks to the ice storage
bin, ice machines have the ability to make ice during periods of the day that are not
coincident with the either usage of ice or the utility peak

e There was consensus from the group that our vision for increased energy efficiency and
load-shifting and/or demand response was achievable on a “reasonable” time frame. The
key is to “walk” before “running and stumbling”. The discussion focused on deployment
strategies versus presenting reasons why the campaign would not succeed.

e The length of time that a given machine can be turned off is a function of its capacity
(both ice making and storage) with respect to the demand for ice within the foodservice
operation.

e If an existing ice machine has sufficient production and storage capacity to meet the
afternoon ice requirement, complete load shift can be achieved.

o If there is not enough capacity for sustained load-shifting over the entire peak period,
then some form of automated demand response may be an option for the critical-peak
days.

e Retrofitting existing machines with upsized ENERGY STAR®-qualified ice machines provides
a tremendous opportunity to combine energy efficiency with "full-time" demand
response or permanent load shift (PLS).

e Educational components have to be brought online. It is critical that restaurant
operators don’t jump on the “load shift” bandwagon and then get burned by running out
of ice. It is in the best interest of all to avoid negative experiences and setbacks.

e The utilities need to connect their restaurant customers with service technicians who can
integrate and maintain timers.

e Time-of-use rate structure is going to help push load-shifting along.

e Follow-up to this focus group meeting: The participants were open to attending a follow-
up meeting when the FSTC has completed the next phase of a DR/load-shifting study.
An ongoing advisory group may evolve as a support to the California utilities.

¢ In the foreseeable future, it is conceivable that significant portion of the ice making in
commercial facilities can be during non-peak periods, and in many cases, during the off-
peak hours of the night. This potential can be accelerated if California utilities develop
and promote load-shifting or demand response guidelines and programs.

Pacific Gas and
: Electric Company® 60




PG&E's Emerging Technologies Program ET Project # ET12PGE3152

CONCLUSIONS AND RECOMMENDATIONS

This field placement study confirmed the energy-saving and load-shifting capabilities of
high-efficiency machines when specified with these goals in mind. Whether in new or
existing facilities, the potential to combine peak demand reduction with overall energy
saving through the purchase and installation of new, high-efficiency ice machines presents
an attractive opportunity. Purchasing a new ice machine with the intention of operating it
solely during non-peak periods requires that it and the storage bin be properly sized to
provide sufficient ice reserve during busy hours. It is therefore important to for the
customer to seek advice from the manufacturers, their representatives, or other consultants
to determine the appropriate machine and bin size.

When selecting ice machines, especially when planning to operate them with load-shifting,
production and storage capacity must carefully be determined, and the required capacity
energy balanced against cost. Operators must be trained to understand load-shifted ice
production schedules, and to coordinate ice bin draw schedules (e.g., pulling ice early in the
morning to ensure that ice will be produced until noon when the machine is switched off).

Utilities and energy efficiency agencies need to work with ice machine manufacturers to
determine whether a customer’s ice machine is suitable for load-shifting or whether
replacement to a larger capacity machine would be warranted. In many cases this
determination will require a low-cost instrumentation package capable of establishing the
load profile. The length of time that a given machine can be turned off is a function of its
capacity (both ice making and storage) with respect to the demand for ice within the
foodservice facility. This available surplus capacity is directly reflected by the duty cycle of
the ice machine on a given day, and can vary greatly from one ice machine installation to
another. If an ice machine has sufficient production and storage capacity to meet the
afternoon ice requirement, complete peak period load-shifting can be achieved. If there is
not enough capacity for sustained load-shifting over the entire peak period, then partial-
time load-shifting or some form of automated demand response may be an option for the
critical-peak days.

Although thus far unaddressed in this report, another beneficial aspect of load-shifting is the
reduced energy consumption while operating during periods of lower ambient temperature
outside of the afternoon. A FSTC cursory data overview suggests that it might save in the
range of 10% of the total ice machine energy as compared to operating through the
afternoon with a 30°F temperature swing that is typical in areas of California. Further
research is required to quantify this energy reduction contribution of lower ambient
temperature combined with load-shifted operation.

In the foreseeable future, it is conceivable that all ice-making in commercial facilities will be
during non-peak periods, and in many cases, during the off-peak hours of the night. This
potential can be realized within a relatively short period of time if utilities and energy
efficiency organizations develop and promote load-shifting or demand response guidelines
and programs. The campaign for high-efficiency ice machine purchasing and load-shifting
will be accelerated by a targeted incentive program by the California electric utilities.
Although the economics of upsizing and load-shifting will inherently drive customers towards
this goal, the educational component and financial stimulus of an incentive program will be
critical to rapid market adoption.

Like ice machines, this study also confirmed that installing appropriately sized energy-
efficient cooking equipment can result in significant energy and cost savings over a
relatively short time. The realized savings are further accelerated through the various
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incentives provided by the California Energy Wise Program. However, knowing the
production and capacity needs for the food cooked in a restaurant’s operating environment
is important when specifying the size and input rates of cooking appliances. Cooking
equipment that performs at a higher input rate than necessary can result in energy-efficient
cooking appliances ultimately consuming more energy than appliances of lower-rated
efficiency. Additionally, equipment with a capacity that is larger than a restaurant’s
production needs require may save energy; however, its higher initial costs could ultimately
result in a longer simple payback period on that energy savings.
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APPENDIX 1: APPLIANCE SPECIFICATIONS

BRIDGES REPLACEMENT ICE MACHINE

< Manitowoc »ﬁ*

QuietQube® i-1470C Remote Ice Cube Machine

Air-Cooled lce Cube Machine with Patented CVD Technol ogy®
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Bridges Replacement Ice Machine, Page 2
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TRUEBURGER REPLACEMENT ICE MACHINE

~
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Indigo™ Series 500 Ice Cube Machine
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Trueburger Replacement Ice Machine, Page 2

e
*-’Manftowac’

—
= i-500 on B-570 T azze Space-Saving Designs
O Storage Bin
—
a1
m Dactrical Cnimace ) Opiora kel oy
W (D o) FIT. Watar Concleaser b et
o st oy
VI (13T o Ay R Do Sockat
wm:in.nmqn—- @“v /’
m VE{L3Towy CET.kon Making Winier sy 4
m £ 1% ry BnDni / _
- z 500 1500
E' e B-400 B570
s Height 5350 71.50°
w 151,12 em 18161 em
Width 000" 0007
LN 620 76.20 cm
400" 400"
o e Depth
C) e i BAA0cm 86,30 cm
LS A Bin 290 e 430 |bs.
—— e Storage 121.54 kgs. 19504 kgs.
] Fopad: 8 0030 ey
. ‘aightinchides adustabie bin fegs 007 fo 8007
('D Bockia 12 Fam) (15,24 fio 20L77 o) sef ot £.00° [T5.24 om).
- H Fowar Lisaga wtor Lsage1o0 |bs
C SPECIﬁcatIDnS los Production 24 Hours K00 b @90 AINTOF | 454 kgs.of s
EMERGY
D_ | Modal lcashapa | TUCAINSDF Weter | S0°AINTOCFWatar 17k Parta bl Watar STAR'
ul 500 ks 370 |bs. ToEGEal
D 1R-05008 = =) 504 *
- 27 ks 168 kgs. 753L
g = dia sa0lks w0lks. 159G, :
g 05024 - L] * i
U = 40 bgs. 177 kgs. 753L H
=] halfdics se0lbs a10lks. 100Gl 2
' - 05044 - 573 * *
54 I 186 kgs. 753L
] regular 500 lbs. 420 |bs. oGl
IR-05a 1A - 453 WA
— 227 kg, 101 ks, 753L i
=) g dke ssnlks, b=, ol 1
= Cos0 - 458 A
('D = 240 kg, 105 kgs. 7E3L £
B half.dica 550 |bs. 440 |bs. 198G,
= WOssw : 452 A
= 240 b, 200 kgs. TEIL
*Wiriar-cacled Condarve WrisrLsags {109 b M54 kge aflox 165 abS25 L. * Waber-caclad modsly are ok ded fam EHERGY STAR quakbcaiian.
Do dica 480 |bs. 430 b . 103Gl *
L 28 by 185 kgs. 753L L
half-dica
IY-05E4H ¢ 5101k 440 |ba. £73 102l *
21 b 200 kgs. 753L B
Credarice stz bin rpavetely v stmrage b avd 0445 candamrar rartb ovd e rep oroealy e jpaiforion shaw v Zuk.
3
- E
Accessories _ =
Arctic Pure® H
Luminlce™ Bin Level Control Water Filters AuLs™ 3
Growth Inhibitcr Alows Ica bin leval Raducss schiedles and L
rachuces yeast and to ba automatical mdimantand - parfoms routie ks H
bactsria growth far a . sat. Bulidn LED ight chloring odors for machina chaning —_
doarsr 1o maching. Hlkrminatas b battar tasting i . autcmatically. o =
-
2110 South 2&th Stract Tal: 1.920682.0061
PO B 1720 Fax: 19206837509 W
Manitowoc, W1 54221- 1720 USA WANMmanito wocke.com

Pacific Gas and
: Electric Company® 66




PG&E’s Emerging Technologies Program ET Project # ET12PGE3152

MEXXI’S REPLACEMENT ICE MACHINE

thinking: the box

<’Manftowoc |ndlg ;

QuietQube® i-686C Remote Ice Cube Machine

Air-Cooled Ice Cube Machine with Patented CVYD Technology®

Maodel
[ ip-0sssc [ 1v-0ss6c

ENERGY STAR

QuietQube Serles Remote System consists of a remote condensing unit,
interconnecting refrigerant lines, ice machine head section along with an ice
storage bin, countertop dispenser, or floor dispenser. All ordered separately.
QuietQube ice machine with CVD condensing unit is designed as a Manitowoc
system and cannot be used with any other ice machine or remote condenser brand.
- New Levels of Performance - showcasing improved ambient ice production
along with reductions in energy consumption: 10% Reduction in energy and 5%
improvement in production on a weighted average basis for the i-600 series.
ENERGY STAR - the i-600s exceed ENERGY STAR™ standards and targets future
energy efficiency standards.

Space-Saving Design - Up to 634 |bs. (288 kgs) daily ice production and only
30" (76.20 cm) wide.

Intelligent Diagnostics — provide 24 hour preventative maintenance and
diagnostic feedback for trouble free operation.

SABo[oULDE| (A PAAUIRY LM SUIDER 2gn7) 93] Paj00 -1y

SUILDEIA 3gN7 33| 10WaY D989-1 .2GNDISIND

+ Acoustical Ice Sensing Probe — for reliable operation in challenging
water conditions.

EasyRead Display - communicates operating status,
cleaning reminders, and asset information through a blue illuminated display.

Programmable Ice Production — by On/Off Time, lce Volume or Bin Level (with
accessory bin level control) further improves energy efficiency and savings.

+ Easy to Clean Foodzone - Removable water-trough, distribution tube, splash
. shield, and sensing probes for fast and efficient cleaning. Select components
VD Condensing Unit - 230 made with AlphaSan® antimicrobial.

DuraTech™ Exterior - provides superior corrosion resistance. Stainless finish with
innovative clear-coat resists fingerprints and dirt.

Available Luminlce™ Growth Inhibitor controls the growth of bacteria and yeast
within the foodzone.

© COMMERCIAL WARRANTY ©
ICE MAKER EVAPORATOR COMPRESSOR
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Mexxi’s Replacement Ice Machine, Page 2
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OAKLAND MuUsSeEUM CAFETERIA REPLACEMENT ICE
MACHINE

e 8
‘-’Manftowoc‘

Indigo™ Series 606 Ice Cube Machine

Model: DID-OGO\SA DIY-OéDGA D\D-0606W DIY-OBOGW DID-OGQGN DW-0696N

Designed for operators who know that ice is critical to their
business, the Indigo™ Series ice machine's preventative
diagnostics continually monitor itself for reliable ice production.
Improvements in cleanability and pregrammability make your
ice machine easy to own and less expensive to operate.

- New Levels of Performance - showcasing improved ambient
ice production along with reductions in energy consumption:
10% Reduction in energy and 5% improvement in preduction
on a weighted average basis for the i-600 series.

+ ENERGY STAR - the i-600s exceeds ENERGY STAR™ standards
and targets future energy efficiency standards.

+ Space-Saving Design - Up to 635 Ibs. (288 kgs) daily ice
production and only 30" {76.20 cm) wide.

Intelligent Diagnostics — provide 24 hour preventative
maintenance and diagnostic feedback for trouble free
operation.

Acoustical Ice Sensing Probe - for reliable operation in
challenging water conditions.

EasyRead Display - communicates operating status, cleaning
reminders, and asset information through a blue illuminated
display.

Programmable Ice Production - by On/Off Time, Ice Volume
or Bin Level (with accessory bin level control) further improves
energy efficiency and savings.

figo Series 606

Easy to Clean Foodzone - Hinged front door swings out
for easy access. Removable water-trough, distribution tube,
curtain, and sensing probes for fast and efficient cleaning.
Select components made with AlphaSan® antimicrobial.

auIyde| 99N 92| 909 SaUAS ..obIpu|

lce Machine Electric

DuraTech™ Exterior — provides superior corrosion resistance.

208-230/60/1 standard. Stainless finish with innovative clear-coat resists fingerprints
(230/50/1 also available) and dirt.

Minimum circuit ampacity: Maximum fuse size: + Available Luminlce™ Growth Inhibitor controls the growth of
Air Cooled: 11.1 Air Cooled: 15 bacteria and yeast within the foodzone.

Water Cooled: 10.7 Water Cooled: 15

[

WARRANTY
(2 MAKER | EWIPORATOR
-

Remote: 11.7 Remote: 15

Specifications  Operating Limits:

. & ©
+ Ambient Temperature Range: YEAR | YEARPARTS
BTU Per Hour: 35" to 110°F (1.7 to 43.3°C) BOR THERLIBR o
11,800 (average) Water Temperature Range:
13,700 (peak) 357t 90°F (1.7 to 32.2°C) -
Pe Ice Shape
Refrigerant: + Water Pressure |ce Maker ~
R-404A CFC-free Water In: = Half Dice T pice
Min. 20 psi (137.9 kPA) R XA XA oy T x 7" x T
Max. 80 psi {551.1 kPA) S [9x286x222am) sy (222%2.22x222 )
7 QUALLTY MANACEMENT SYSTEM
LEAD
e Q- C€ A TEIET
=Ty
2110 South 26th Street Tel: 1.920.682.0161 www.manitowecice.com
PO Box 1720 Fax: 1.920.683.7589 @anrfowor:

Manitowoc, Wl 54221-1720 USA
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PG&E’s Emerging Technologies Program

LISA V'S HOT DOGS REPLACEMENT ICE MAACHINE

L":'lll.»la:nrﬁ‘l‘c::arm.w::u:.'

Indigo™ Series 322 Ice Cube Machine

Model: [io-oa2za

D IT-03244

D ID-0323W

D I¥-0325W

Indige Sares|-322
kcm Maching onE-110 Bin

Dh=sigresd for operators who krow that ice is critical

to their business, the Indigo™ Sehesice machine's

preventative dagnostics continually menitor itsslffor

relisble ice production. Improvernents in dearsbility

ard programmability make your ice machine easy to

aramiand less ewpanisive to operate,

= Space-Saving Design — Up to 250 bs. (159 kgs)
daly ic= production and only 22° (5588 ol wide.

= Intalligent Disgnastics — provides 24 howr
preventative maintenance and diagrostic fesdback
far rauble free operation.

~ Bcoustical los Sensing Probe - for relisble
operation nchalenging water corditions.

= EmsyRaad Display — communicabes operating status,
cleaning reminders, and asset nformation througha
Elue illarmiretad display.

= Programmisbla lca Preduction - by OriOf Tire, los
Wolurne or Bin Level (with accessory bin level contral]
further improves energyefficiency ard savings.

= Easy to Clean Feodzome - Hinged fromt door
swirgs cut for sazy scosss, FBemovable water-trough,
distriburion tube, ourtsin, and sensirg probes for fast
ared efficient clesnirg, Sdect componants masde with
AlphaSan® antimicrobial.

= DuraTach™ Extarlor - provides supsnor comosion
resistance. Sminless finish with inrovative clear-cost
resists fingempants and dirt

lce Machine Electric

TI5EM standard

(208-220/6041 and 23075001 also available)

= dwalable Luminles™ Growth Inhibitor controls the:
groverth of bacteria ard yeast within the foodzo ne.

Minimum circult ampacty: Maximum fuse size: O OMMERCIAL WARRANTY 2
Bir-coolsd: 1.5 1ph Air-cooled: 15 amps I(EMAKEL | EAPRRATDN | CHMPEESEOR
Water-cooled 107 Iph Water-cooked: 15 amps o, - al
Operating Limits: % :2: \[Aén‘rs F
¥ - -
Speclﬁcatlﬂns . muﬂﬁmpm,‘n,@: g PITSMDLAIIE ITERLAEDR
BTUFer Hour 35 o 11EF (17" b 42.7°C)
2,300 (average) 4,500 (peak) ‘Weater Ternperature Rarge:
Refrigerant: 3t xF “-?'I“‘ﬁfj Ice Shape
- SRS e
R-3044 CFC-free "‘"’“’In T HaliDics —— Dice
Whin. 20 psi {1 37.5 kPA) ey SR FrEad
Motaoe. B0 pisi (5511 WP - = — RDx13llen]
A i CORPANY WITH
e OO (s
110 Soawth 36th Strast Tuk 1.0Z0.683.0161 VAWM N o oo, com
PO Bux 1720 Fano 10200837560 ﬁm
Manltowos, Wl 54221-1720 USA
71
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PG&E’s Emerging Technologies Program

Lisa V’s Hot Dogs Replacement Ice Machine,
Page 2

— Manfi‘a woc

—
= i-322 on B-320 Space-5aving Designs
o Storage Bin
— A ] T erd
o (e b |2/ Opt o
(BB LR oy ST, Water Consieras it nar
Z P T . i
L e
17 137 oy Rty Bovss Drr. St
m L LR oy BT, o Bt e e
G50V (137 oy BT ko Blating Wtsier Drain
1 32 151 ooy i D /
_— 1322 rn!
D 320
zner Height 58500 nsu
v et 15113 em 181.61 cm
] Width 22000 2200
M 5588 cm 5588 om
- De=pth 34.007 400
(- /d. BEI0cm 8630 om
. e Bin 210 Ibs. 310 ks
' instalistion Note - Storage 95 kg 147 kgs.
s Aaron OO BT
D . - : Felght inciuckes aajustiobie b Aags &.00" o £007
: R e {1524 fo .27 v sk ot 6.00" {7524 comi.
[f'_‘\] Back b 5T Tomd
3 | Spedifications
D Walor Lsaganoo It
icn Production 24 Hours FOWer Lkags 45.4 kgt of bom
o KWE100 I ENERGY
E Modal Shapa T Al SIFF Weator | SOPARS TOF Waler | @R ARINR Potabils Wabar STAR i
o - R dicn 335 e 225k am T9Gal i
= [ 152k 102 ke, ’ P05L
M H halldics 350 Bx. 230 B 19 Gal H
b] - IF03B4A A : - [
= 150 kigs. 0 s, 9051 i
=5 R dico 330 ke 170 B, a1 9 Gal i b
D 8 2 B 122 N, 5L F{
ﬂ halt-dics 350 s 290 Bn. 190Gl H
= Ir-031sW 5 504 na H
159 kigs. 132 higs. 5L H
g *Water-cociod Condenzer Water Usage ! 100 Ibs 454 kgs. OF o= 193 gali731 L H
* Walsr-ooiod modsls ws anciided from ENERGY STAR quincation. 4
Cncier e g i eporaaiely. i
:
1
4
7
i
1
Accessories H
< | Arctic Pura® i
Luminlca™ Bin Lavsl Control Wiatar Filtars AuCs® H
Growth Inhibitor Allows b bl baval Raduces schedubas and 2
redues yast and b b arstomaitically sarflmant and .| pertorms routing o H
bacterta growth for a e sat Bullt-In LED light chioring odors for | | machinaciazning g
clansr s maching. & uminates bis, bettor tasting ke, ¢ | Jubomatically E
~
2110 South 26th Strest Tok 1OT0EE2.0161
PO Box 1720 Faoc 1.530.683.7580 Gmmm
Manitowsc, W1 582211720 USA W manitowocics.com
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LISA V’S HOT DOGS REPLACEMENT STEAMER

N6 DBL Connecrioniess Evowurion
2 Double Stackad. Stand-Mountad 6 Pan,
MNatural Gas Boilarless Convection Steamers

Prajmct Lagation: Ham # Olumrtity:
Standard Features Optional Features
+ Fast cook imes with patent-pending » Btainless stesl support atand available

Steam '|_|"u|:|nr Technology, which utilizes

no moving parts
+ Cook mode and Variable Temperatura
Hald mode
+ Steamer powared by s Heavy Duty
Stainlazs Steal Blue Flama Powar Bumar
rated at 60,000 btw'hr
Easy-to-use digital controls, with digital
tamparatura display
Indepandant digital el ic timer with
programmahle prasst
Simpla water and drein connections
No watar filration or treatment requirad
No warranty exclusions for watar quality
Uzes leas than 1 gallen of weter per hour
Front-mountad drain valve
:;l::[.:ﬂ Altituda if over 2,000 ft above ses
Internal gas regulator
Neo scheduled de-liming or maintenance
Heavy-duty, field-revarsible door
Door can ba opened at any tima during
cooking cycle
+ Steamer cavity constructed of reinforced
14 ga. 304 stminless steal
Easy-to-claan control panal
Automatic altitude compensetion
[izhwrasher-safe one-piace wire pan

-

-

CRE ) LI I I I ]

- ow @

racks
+ Dishwesher-safe SVT steam collector and
distributor panala
Front-mountad condensats tray
English and Spanish operating
instructions an door
Simplified =arvice access panal
Lowe water, high watar and ovartemp
indicator lights
[2) 5 power cords and plugs included,
separate receptacle needed for sach unit
One year parta and lebor warranty
Lifetime Service & Support Guarantes
UL USTED Sefety Cartification
(AMBIZ Ba.11}
+ ULEPH Sanitation Certification

[NEF 4}

- w

- w

-

-

- w

with casters, bullet feet or flanged fest
» Parforated cooking shelf
* Propans

Environmental Approvals &

Prnurnms

AN
Pan Capacities - per cavi
Pan Siza Oty.
#200 full size (12x2M0:257} 8
#400 full size {12x20x47) 4
Shart Sllt:

Evolution steamear is AccuTemp Products’
connactad, boilarless steam cookerthat
utilizes AccuTemp’s Patent Pending
Staam Vactor Technology for faster conk
times, improved enargy efficiancy, bettar
pan to pan uniformity, and less water
consumption. Steam Vector Technalogy
requires no moving parts inside the
cooking chamber. Steam to be produced
insida tha cooking cavity with no heating
components exposed to water. Unit to be
powerad by a Heavy Duty Stainless Steal
Blus Flama Power bumar, Easily connects
to watar, drain & gas linez. Uses less than
1 gallon of water par hour. Unit to

include low watar, high water, evartamp
waming lights and auto shut off featura.
Bvolution to include heavy duty, field
reversible door. Standard digital controls
with indapandant timer. Mo water quality
axclugions to warmranty and no watar
filtration or treatment required. Units to ba
mountad on 8 stainless stesl suppaort stand.
Unit to be UL Sefety and Sanitation Certified,
and Energy Star qualified. Built in USA

\pan and stand with casters

MMET 100

AccuTemp Products, Inc.

8415 Morth Clinton Park = Fort Wayne, IN 46825 » 800-210-5907 = 260-493-0415 » Fax 260-493-0318 » acculemp.net

Pacific Gas and
Electric Company”®
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Lisa V’s Hot Dogs Replacement Steamer, Page 2

—— -
S ITION N6 DBL Conneciontess Evorumon
4 i X N
% {: T e 2 Double Stacked. Stand-Mountad & Pan,
ccu emp Natural Gas Boilerless Convection Steamers

Gos Seamer Model Specifications per covity

DEL = WO CAVITIES Notes:
NETZIND DAL PR1200D DEL 1. Allow 3" between fryer, manges, and other hot surfaces.

Matral Gas Frogare 2 Each unit equipped with & power cord with NEMA 5-18 $aree prong

— - — - plug, 120y, single phase, Blhz, 1 AMP.

I‘_“':m“ ]‘_ T . 2 For use on individual brasch circuits anly.

e 1w man 2 Each unit equipped with 1/2” NPT Threaded Natural Bas Connection.
I we WL ez 4 Dimensions outside brackets are inches, in brackets are milimeters.

& This applinnce mot imtented for bouschold wse.

50,000 E0m B Units squipped wath int=mal Gas Regulator.

120w, Singls Phase, G0hr, 1 AMF
515 thrme prong plug

2B.85% 25.53
. — ™ [z:z.q [575.4]
|_r.r.r:.';] —= - 1.6% 23.83 2.7% 23.25

[£2] ™ "'— [s00.3] —"l [7o-4] [;::]" l"— [5;0_5] "‘l

FOR OPEN-GAP DIRAIN

x x x ]
3/4 |N BARB i
Y o~ WINPT GAS s

% ¥ CORMECTION ] [5485 ]

553
= Y, N ] I |
I;I —— 1
- 8 - J - T 6B.15

42 .62

E[- [1721]
a5
% [2es.4 [ [maﬁ .g
B |
& U ik

g ST | ST T

" AN Z3T - 100

BceuTemp Products, Inc.
8415 North Clinton Park # Fort Wayne, IN 46825 « 800-210-3907 » 260-493-0415 « Fax 260-493-0318 » accutemp.net

Pacific Gas and
: Electric Company” &
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ARTISAN BISTRO, NORM’S PLACE, TRUEBURGER
REPLACEMENT FRYER

Project

Quantity
Model VF35 STANDARD SPECIFICATIONS
Tube Fired Gas Fryer

CONSTRUCTION

»  Welded tank with an extra smooth peened
finish ensures easy cleaning.

» Long lasting, high temperature alloy
stainless steel heat baffles are mounted in
the heat exchanger tubes to provide
maximum heating and combustion.

= Standing pilot light design provides a
ready flame when heat is required.

» Stainless steel front, door, sides and
splash back.

CONTROLS

»  Solstice bumer/baffle design.

-Increases cooking production
-Lowers flue temperature

-Improves working environment
-Generates more preduction per BTU

» Thermostat maintains selected temperature
automatically between 200°F (93°C) and
400°F (190°C).

* Integrated gas control valve acts as a manual
and pilot valve, automatic pilot valve, gas filter,
pressure regulator, and automafic main valve.

= (Gas control valve prevents gas flow to the
main bumer until pilet is established and shuts

19ki4 seo paild aqny GE4A [9POI

STANDARD ACCESSORIES off all gas flow automatically if the pilot flame
goes out.

*  Tank-stainless steel »  Temperature limit switch safely shuts off all

= Cabinet - stainless front, door and sides gas flow if the fryer temperature exceeds the

*  One tube rack upper limit.

= One built-in flue deflector

»  Two twin size baskets

*  (One drain extension

* One drain line clean-out rod OPERATIONS

: Remaovable basket hanger for easy cleaning o R TN N i b T Gk

9722 9cm) adjustable legs, easier access to
clean

AVAILABLE OPTIONS & ACCESSORIES /_\
O Tank Cover '@ @ .
O 9°(22.9¢m) Casters

Pitco Frialator, Inc * P.O. Box 501, Concord, NH 03302-0501 = 509 Route 3A, Bow, NH 03304
603-225 6684 » FAX: 603-225-8497 » www pitco.com
L10-347 Rew2 06/10 Printed in the USA

draining

' Electric Company”® £
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Artisan Bistro, Norm’s Place, Trueburger
Replacement Fryer, Page 2

Model VF35 Tube Fired Gas Fryer

£ 34" NPT GAS CONNECTION. CE MODELS USE A 3/47 INCH
\=/ BSP ADAPTOR ADDING 1-1/2" (3.8) TO THE COMMECTION

r’a\ 1-1/4" MPT (3.2 CM) NPT

E “=/ FULL PORT DRAIN VALVE
==
[
(1. r — ]
g 14 [35.5]
o B —
T
@ 4517 »
E 15§ FaT] - - BTEORAL FLUE DEFLECTOR
=l | Hoa
d.'l INCHES [CM] g B
.g 1 = * S ——
= 8 8 E
g —_— q ¥
% fng t TL__ [
= = & aedrning
- 35 v @
=] = o =Jﬁ‘!'ﬁ‘-_'— : ¥ 4-
7
= P+ e [——
15 T 451
K i B m;“ 5 — n
- | g ¥ ] _

. . ) . — I-% [400 e e 711% [19.8]
"‘| o ke L* 223 [575] A-I |.._ aeF2

ELECTRICAL OIL CAPACITY

Mo Electrical options available 351bs (15.9kg)

SHIPPING INFORMATION {(H x W x L) SHIPPING INFORMATION {Approximate)
1811bs (821 kg) 18213 (0.5m3)
GAS CONSUMPTION PERFORMANCE CHARACTERISTICS
Cooks 55-59 Ibs. (24.9-26.7kg) of fries per hour.

Frying area is 14" x 13-5/8" x 4"

356 x 346 x10.2 cm
SHORT FORM SPECIFICATION
Provide Pitco VF35 tube-fired gas fryer. Fryer shall have an atmospheric burner system
combined with three stainless steel tubes utilizing high temperature alloy stainless steel baffles.
Fryer shall have a deep cool zone; minimum 13% of total oil capacity. Fryer cocking area shall
be 14" x 13-5/8" (35.6 x 34.6 cm) with a cooking depth of 4" (10.2 cm). Heat transfer area shall
be a minimum of 431 square inches (2780 sq cm).

TYPICAL APPLICATION

Frying a wide variety of foods in a limited amount of space. Frying that requires a medium
volume production rate.

70,000 BTU's/Hour (20.5kW) (T4MJ/hr)

Pitco Frialator, Inc = P.O_Box 501, Concord, NH 03302-0501 = 502 Route 3A, Bow, MH 03304
603-225-6684 » FAX: 603-225-8497 = WWW pitco.com L10-347 Rev2 D&/M0 Printed in the USA
We reserve fe fight o change specilications without notice and without Incurming any abilgation for equipment previously or subsequently sold.

Pacific Gas and
: Electric Company® 6
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DEL TACO REPLACEMENT GRIDDLE

d Electrolux =;

EM Serles PROJECT MAME 2
Smooth Gas Griddle Top 48" SIS £

AlAZ

Main Features

« Four high efficiancy 26,000 BTU (7 & kW) burners.

- Thick 1" (25 mm) mild steel griddle plate maintzinz salacted
tamperaturas and assures quick recovery.

» Suitabls for natural gas or propans gas.

- Flame failure davice to profect against accidental endinguishing of
the flama.

» 3.7 (B1,5 mm) wide drainage channel running on full langth of
-:A:-m!ng surface.

» Twi lange greass drainzge holes diameter 2.4° (EOmm).

- Two half gal. (2 1) grease collector drawers with hole to indicata
whan full, czpture 21 excess greass and oil and can be extracted
for szsy dumping and cleaning.

» Warkbop in AISI 304 stzinless stesl.

» 3mm steinless steel splashback.

» Front and side panets in stainless stesl with Scotch Brita finish.

« All major components can be accessad from the front fior eese of
mairtenznce.

. gpaci_aj heawy duty chrome plated knobs for durabdity and easy

Eaning.

XN[01339[9 [}

«» The configuration of bezelz and knobs provides high lewel of
profection against water infiltrations.

» Right-angled zide edges to 2liow flush fitting betwean units.

EM Series - Provided with kit fctulr side_—b ﬁlﬂe connaction between wnits for
: . minimizing gaps and possible dirt traps.
Smooth Gas Griddle Top 48 . Supplied with 4" {102mm} haight adjustable, removable lags.
168015 (ARG4EFL) Smooth Gas Gridde » Unit may be installed on refrigarsted base by removing the le
Top 48° (1220 mmj) andinsarting the zpecial pins {optional accessory modal £ 163048).

» WUinit may be instelled on open cupboard by removing the legs and
insarting the srews provided as standard with the open cupboards.

Short Form Specification » Included acceszories: propane converter kit, pressure regulztor
and main shut off valve.

ltem Mo. Optional Accessories

Uil oy ba Elactraor Smoath Gas Griddla Tap with four high +fidengy 26 D00 ETU (7.6 - KIT 4 PINE TO FiX TOP EQUIP.TD REFBASE PNC 160048

K] burnars. Saabls for raderal s o prpans gs. Thick 1725 me| mild staal gridda
plaia maintains sakcied lampasiuras and assunes quiok reoovery. 3.7 [E1.5 mm) wida
deirags channad ruening =n el kngth o oooking surfars. Two brga grass drinaga
heles damater 247 (50mm). Two feil gal (2 1) prass collclar drawar with ok b
Inchizate when full saiurs all sscass preascard olland mr be-ndraciad for axsy dumping
and chkaning Waoribop In A 204 saniess staal. Jmm stainjess el spbehiack

Fronl and sida pans in siainiess slaal with Eootoh Brife finish. Al majer componamis
o ba acmezd from trant of e applarnca for sasa of mabmoenoa. Specil taxey dety
chrems plaiad inebs for derabilty and sy ckening. The coiguricn of berals and
ks prowicss: high keval of protaction ageinst walar ITBinbions. Right-angiad sida
wdgas iz alow fesh g joinis babwesn wnits. Supplad with 4° (122mm) heig
afustatla, removable legs. Lnt may be instalied on rairigaralad basi o apar oephaard.

Intertek

Approval:

Electrolux Professional

W eleciroluxusa. com/professional
electroluxprofessional @electroluxusa.com

8¢ dol a|ppl9 sey yjoows

saas N3

Pacific Gas and
: Electric Company” ”
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Del Taco Replacement Griddle, Page 2

{ Electrolux

Front
M E
43 116 °
108 m o
EATES 2
[] Bl m
Top
368"
95
UKL 180 7/1-R )4
o (@]
— ¥
| 48 1116 ° |
f 1220 1
B = Gas connection
Side
36 15/16
538w
011116 "
12ma :‘E &
b =8
- B T —— -
l;; IL: n-lu';-': £ L F ﬂ
200 H
115/18 35 /18 213018 "
40Fn I 540 P2 LI T
Pacific Gas and g
7

' Electric Company”

EM Series

Smooth Gas Griddle Top 48"

Gas

(Gas power:

Gas inlet:

Hatural gas pressure:
Propane gas pressure:
Key Information

Cooking surface width:
Cooking surface depth:
Working temparature MIN:
Working temperature MAX:
External dimensions, width
External dimensions, depth
External dimensions, height
Het w=ight:

Shipping width:

‘Shipping depth:

Shipping height:

Shipping weight

Shipping volumes:

104000 Etwhr (304 kW)
A4 NPT

£"woc. (10 mbar)

Tw.c. (18 mbar}

47 1316° (1214 mm)
22 5/8° (575 mm)
104 °F (00 °C)

500 °F (360 °C)
4813 (1220 mm)
311/2° (800 mrm)
161/2" {419 mm)
313 o (142 kg)

35 71" (900 mm)
50 * (1270 kg)

25 12" {B48 mm)
348 Ibs (158 kg)
2615 {074 m)

* The rear and =ida clearances shown on the diagram indicats
the minimuwm distancas recommended from tha appliance to

combustibls surfaces.

Tha company resanss the
witout price nolics.

[EM Sarles
‘Smooth Gas Grdde Top 48°

It 40 Mtk MOCHICAONS 10 G Products
I information comad af tima of prising.

51110
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APPENDIX 2: CASE STUDY FACT SHEETS

BRIDGES

"BRIDCES REQTAUMMT
-DANWLLE, CA e

PG&E Food Service Technlﬂg}r Center
Audit & Action demonstration project

Eridges Restaurant's ice machine lce Machine - Calculated Energy Use
was replaced with an ENERGY

STAR® qualified ice machine, that
consumes less energy and uses it
during non-utilicy-peak howrs whean
enargy costs and dermand charges
reduced annual operating costs by
812 Along with the anmal
savings of the new ice machine,
Bridges capitalized on a $200
PGEE California Energy VWise
Rebate to offset the inital
purchase cost, giving them an
incremental payback of 30 months.

fis'hnl

.393 3?3 T

.-l-ﬂ-l-l iy ol

Pacific Gas and
Electric Company® &

m
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TRUEBURGER

PG&E Food Service Technology Center
Audit & Action demonstration project

Trueburger's ice machine was Ice Machine - Calculated Energy Use

replaced with an ENERGY STAR®
qualified ice machine that con- Replacement
sumes less energy and was pro- Original ml “ﬁl
gramed to produce ice during Machina Timer
non-utility-peak periods when
energy costs and demand charges lce Harvest Rate (Ib/24hr) 147 410
are lower. The new ice machine Energy Consumption Rate (kKWh/I00Ib) 103 573
reduced annual operating costs by Duty Cycle (¥) %6.1 319
$289. Along with the annual sav- Annual Enargy Use Savings (kWh) 4390 2740
ings of the new machine, True- Demand Reduction (kW) 052
burger capitalized on a $200 PG&E Hours Shiftad to Mon-Paak 1] [
California Energy Wise Rebate to Annual Operating Cost Savings () - 289

" B oy e ke o PRAEA-E TOU (Thes ) e i

offset the initial purchase cost.

Trueburger's original ice machine. EMNERCY 5TAR replacement ice machine.

Pacific Gas and
: Electric Company® 80
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MEXXI’S

ENERGYASUCCESS STORY

L Y T——

ENGINEERING CASE STUDY -
MEXXI’s TAQUERIA
3 SaN RamonN, CA

-5

PG&E Food Service Technology Center
Audit & Action demonstration project
Mesxxi's Taqueria replaced its ice Ice Machine - Calculated Energy Use

machine with an ENERGY STAR® e

qualified ice machine that con- Replacement
sumes less energy and was pro- Original mlﬁl
gramed to produce ice during Machina Timear
non-utility-peak periods when

energy costs and demand charges lca Harvest Rate (Ib/24hr) 385 530

are lower. The new ice machine Energy Consumption Rats (KWh/1001b) 11.7
reduced annual operating costs by
an impressive $626. Mexxi's Taque-
ria capitalized on a $200 PG&E
California Energy Wise Rebate to
offset the initial purchase cost
adding to the savings of the new
ice machine.
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OAKLAND MUSEUM

ENERGY SUCCESS STORY

ﬁmmwa CASE ':S*ru_l:'rrr
OakLANBIIUSEDH oF CALIFORNIA

l” | OAKLAND, CA |
PG&E Food Service Technology Center

Audit & Action demonstration project
The Oakland Museum of Ice Machine - Calculated Energy Use

California’s ice machine was re- e

placed with an ENERGY STAR® Replacement
qualified ice machine that con- . I Flﬁdﬁ-ﬂl
sumes less energy and was pro- Machine Timer
gramed to produce ice during

non-utility-peak periods when lce Harvest Rate (Ib/24hr) no 555
energy costs and demand charges Energy Consumption Rate (KYYh/100Ib) 7.50 519
are lower. Along with a reduced Duty Cycle (X} 589 08
annual operating costs of $238 for Annual Energy Use Savings (kKvWh) 2,900 1,860
the new machine, the Oakland Damand Reduction (KW) - 056
Museum capitalized on a $200 Hours Shifted to Non-Peak o [
PG&E California Energy Wise Annual Opersting Cost Savings (§)! - 238
Rebate to offset the initial " e ey e b o AR5 s s )

purchase cost.
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COMAL

-ENERGY.ISUCECESSISTORY

ENGINEERING CASE STUDY

CoMAL
Berkerey; GAR
Y %

"

LA o)

COMAL

PG&E Food Service Technology Cente
Design Support Showcase Program ﬁ',,“;’,:';gfn';"m,ﬂ

Owece & completely gurted comeneroial space in the heart of dowiown

Berkebey, Comal is a shining exampe of what cn be accompiished wheaa || Sponsored by the PG&E Emerging
pistion for sesrsinability, entrgy efficiency, long-term profiabily sad eng- | 1= OnoiOgles (ET) Program
neering knowieow colide. Comal’s Principals johe Palsba snd Andrew California Emergy ¥ise Rebate
Hafiman sheig vwith Aley Morris Architeces and kirches designes Mec Qualified Appliances
Bauer of Kitchen Restaurant + Bar Sesciafists, have created o unbque and Total Rebates: : $4,599
eicitiing restasrant that iscorporates ol sustinable design and best prac. || * ACCUTEMD Soeamer - §1,250
e, Supporting the ecerge-elickent design From che ealie stages were + Blodgen canvection aven = $50
PGEE Customer Relitionship Manager San- : Piuco fryer ‘I;Mrr:cHM-SIM
Eine Berraoresd aed Sr. Energy Analbpst Todd + True reachdn refrigeratoes (§50/unit) = §200
prrrre———e———ay L L UL LR e = Capive Adre dernand wertilacion ene
1 P wabate b v Cirmafl moegy e i Center FETCL ranagement syscem (SI00HP - 51
Fram the first design o 1o W Subsequent eui schedubes and Technoogies

Energy Efficient
= A1 Senith high eficieny condesaing waer
Fearer

* TE&S Brass low flow pre-rinse spray vabve
* LED lamps in l.\dw.:‘-hmdl:m.lm

mechanical drawings for Coeal, Bell and the FETC wam essered that che energy and
waler-using systems were efficient and where applicable, eligitde for PGEE Calfornia

1 Bighly recommend (FSTC) 1o evaryeme 75T 0 L

| know who wants te apen @ restowront, i Recemed moduer LED fxrures
- steamer and Blodgert convection ;
| tell them its o greot resource | o Ccmls iy Beecmon cormrrmed walk-n cooler

baking needs. These EMERGT STARE and rebane qualified applance will nsually save
15000 KWh and 210 thirma. The Acceteng steamers bollerles ssaming technology
will smve Comiadl | 8000 gallosd of waler per year versis a boiler-based type steamer.
Bell identified and replaced a low-eficency gas frper on the hotdine with as ENERGY
STAR fryer wnder the PGEE Emwerping Techeokagies (ET) applasce demonstration
PO 1 promots shengy-sflicent cocking applasel Pre snd pod essrgy manie-

Best Practice Measures

= Dishermchine exhawsr bood fan inceriocked wich
dishevachine

* ke reachines operace on dme docks o shat
them off during the peake wrliy rase period

= Coffes madhine turned off during kours of deae

= Dirming rocm bight fxores wmed of during

g of the ariginal and replacement fryers showed an B25 doerm reductios thar wil L spepcd aa nanervios day time heurs due to daylight
save Comal $700 per year in operating costs. Farvesing
Thee: appliances on the hotine operate in perfect harmony with the boods above, whose: exhast fard are conrabed = ‘Walk-in cooler door equipped with plastc srip
tive Ares demand wenriacio This fan finchr CUFTHn and s door doser
by Capi £ e N ERErEY MANAPEment Sylem. remperanee seming fan conoral logy & it vty paeliiating s e i o
modiates fam speeds o maich the cocking loed of the applasces under the hood. This de- ek e shat Kol ? e
Iwers significant savings, expecially during pericds whes the appliances are ide or lightly .
Huhrich corut e grata!
uded

O thee refrigenation side, e new walk-in cocler b equipped with all the feures pre-

sevibed i the CA Tide 20 Applasce Energy Eficiency Smndard — sheceronizally comminuted evaporator fan motors,a plastc strip curtain and auta-
diote closer. Magpet ice production comes from & Manitoee: wop ter ENERGY STAR ice maching and the Tiss reach-in refrigerators are best in class
i wedl. A high-efficiency, 5.0, Smith condessing waber heater supplies hot water to the low fow pre-rirse sprayer aad ENERGY STAR dishmachine.
This energy eflicient water heater wil save Comal $1,000 asnually i water heating cost when companed 1o a non-condensing, standard-eficency
wler hesilisr COimimen in todiy's reserant

LED larmges are fearured in the dining room and kitchen inchuding the exhaust boods, the moduler cies over the dising coustes, bar cask kghting and in
the strip lighting along the dining room wals. These foaures illeminate work and dining serfaces at a fraction of the cost of raditonl iscandescen: o
hahogen lamps and hive & 100-fodd longer Bespan.

The we of energy and water eficent wchnologies is ransparesst to safl and customers, which shows that resaurant operaors ble: Palusks and Hoff-
e i Confidently specly eflcent equipenent aid Besr practices withoaur sacrificing performance.

ol Sy e e
! [

Heow do you get a free site energy audit? ‘

fishnick.com I o
800.3983782 '

-
This pregras i urudad by Cslirnin rliey S and
B sdrweramarad by Pacile (20 i Elacrric Conpany unaise
e i 2 e Callicamin Public Loy Commnimion.
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APPENDIX 3: SHOWCASE LIST OF ATTENDEES AND

VENDORS

BRIDGES LIST OF ATTENDEES

First Name Last Name
Pete Baria
Matthew Belasco
Waltraud Charles
Brian Chen
Jeffrey Collins
Gary Cooper
Javonito De La Cruz de Morfulleda
Maribel Delgado
Ernie Guerrero
Frieda Hoffman
Eric Janssen
Bradly Kaderabek
Lawrence Kong
Sherrylyn Larkins
Travis Law
Eric Lim
Judy Macaluso
Steven Myli
Sheena Nagpal
Richard Nidever
Aryan Omar
Reyes Ramos
Jodie Royston
Michael Stott
Martin Thang
Quang Tran
Jeff Yao
Joe Buhowsky
Robby Skog
Kevin Michel
Bryan Harder
Lee Huang
Tam Phung
John Kim
Jose Hernandez
Payal Shal
Pacific Gas and
M Electric Company”®

Company /0Organization
Alameda County Probation
Pittsburg Unified School District
Autobahn Cafe

Wokkee Chinese Restaurant
Antioch Unified School District
Dickeys Barbecue Pit

OB's Cafe

Mi Oficina Computer Cafe

La Tapatia Mexican Restaurants
Local 123

Amber Bistro

Round Hill Country Club
Minerva's Restaurant

Jodie's Restaurant

TriMark Economy Restaurant Fixtures
Dragon Terrace

PG&E

East Bay Regional Park District
KGSM Inc.

Everex Communications
Aryana Afghan Cuisine

Agave

Jodie's Restaurant

Bear Claw Bakery & Cafe
Manns Chinese Cuisine

Mrs. FieldsCookies Great Mall
Westin St Francis

Maria Maria
ICF/PGE

ICF/PGE

Eneron
GreenStar Hub
NAMA Restaurant
Amici's Pizzeria
Rising Loafer
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BRIDGES LIST OF VENDORS

First Name Last Name
Martin Sum
Stewart Bambino
Michael Panza
Henry Ichinose
Claudia Pingatore
Paris Greenlee
Stacey Roth

Pete Palm
Charles Bohlig
Rolando Gonzalez
Mike Palm
Loretta Broniak
Deborah Casagrande

US Foobs SHow GUESTS

Company /0Organization

Contra Costa Environmental Health
San Ramon Chamber of Commerce
Biagio Artisan Meats

ABS Seafood

Green Business Program

Green Business Program

TriValley CVB

Western Pacific Distributors
EBMUD

EBMUD

Western Pacific Distributors
Energy Retrofit Co.

Energy Retrofit Co.

First Name Last Name
Jose Aguilar
Carol Aladin
Robin Aldridge
Tom Anderson
Silverio Arteaga
Marlen Benitez
Gina Berry

Bob Boehm
Grace Boehm

Pat Cavanaugh
Henry Chan
Michael Clark
Robbie Clearie
Dani Cline

Kyle Coffey
Sam Daniels
Steve De Parsia

Pacific Gas and
; Electric Company”

Company/Organization
Lone Tree Golf Course
Buckhorn Grill San Francisco
Kaiser Santa Clara

San Damiano Retreat
Buckhorn Grill Napa

San Damiano Retreat
Healdsburg District Hospital
Bobby's Place

Bobby's Place

Carp Harmon

The Prolific Oven Bakery
Michael's on Main

Redding Tents & Events Inc.
Sabert

Pacific Connection Catering
American Legion Post 31

De Parsia's
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First Name Last Name
Jarrod DeSoto
Robert Donohoe
Rhiannon Eddy
Greg Ellery
Rommel Esteybar
Chris Faurot
Oscar Flores
Antonio Gomez
Rod Goodman
Shelly Goodman
Danny Guadagnolo
Chris Hampton
Marisol Hernandez
Russ Hollett
Thomas Horton
Brian Isaeff
Chris Jackson
Jose Jaquez
Rocio Keiser
Sharbari Khanna
Jack Lair
Karen Lair
Scott Litteral
Jesse Lockwood
Debbie Logan
Celeste Lusher
Lorelie Magalong
Eleni Magoulas
Nikos Maheras
David Maria
Corina Matsuo
Rpbert Matsuo
Ben Mattman
Matthew McKnight
Tom McLaughlin
lan Melnilsak
Steven Miller
Aulely Miranda
Carlos Orozco

Pacific Gas and

Electric Company”®

m

ET Project # ET12PGE3152

Company/Organization
Bobby's Place

St. Mary's Medical Center
The Purple Orchid

Radisson Hotel

Pebble Beach Co.

County of Sonoma Probation
Buckhorn Grill San Francisco
Severinos Sea CIiff Inn
Jenness Park

Jenness Park Christian Camp
D'bonis Pizza

Handles Gastropub

Pacifica Senior Living
Cattlemens

Buckhorn Girill

US Foods

Jackson Catering & Events
Faultline Brewing Co
Buckhorn Grill Embarcadero
Kaiser Santa Clara

Woody

HVFM

Il Forno Classico

BW Yosemite Gateway
Kaweah Delta West Campus
Crusco's Ristorante
Veterans Home of CA

Pete's Henny Pennys

Mezes

Buckhorn Girill

Five Ten Bistro

Bistro Bar Inc.

JW Marriot San Francisco
The National Hotel
Buckhorn Girill

Danny's Roadside Kitchen
Buckhorn Grill Pleasanton
Barones Restaurant

Casa Orozco
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First Name Last Name Company/Organization
Jesus Orozco Casa Orozco

Todd Parent Extreme Pizza

Randy Peters Randy Peters Catering

Lisa Peters Randy Peters Catering

Roger Praph La Gare

Paul Punsalang Buckhorn Grill Walnut Creek
Mark Purnell Afterfive Bar

Juan R. 500 Club

Stan Ramirez Stannie's Place

David Reich Outpost

Christine Reid Berkeley Bowl Produce, Inc
Thomas Rimpel The Westin St. Fracncis
Branden Rodgers Jackson Fine Dining

Bill Rogers State of CA

Stratis Rozakeas Mills-Peninsula Health Services
Juan Ruiz Buckhorn Emeryville

Ignacio Ruiz Cattlemens

Shaina Sartor Nexus

Eric Schaetz Chicago Fire

Jefferson Seay Chef's Pride

Cynthia Sidrian Little Manuel's

Gary Stidham Sun City Roseville Community Assoc. Inc.
Nancy Storm US Foods

Kathy Sweet Pebble Beach Co.

Snehal Tambe Plum Tree Care Center
William Wagner

Curtis West Buckhorn Grill Roseville

Jeff Yao The Westin St. Francis
Nazanin Yasavolian Amber Systems Technologies

Pacific Gas and
: Electric Company” 87
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ComAL GUESTS

First Name
Araceli
Arlene
Billi
Craig
David
Eric
Ernie
Javonito
Jon

Jon

Josh
Karen
Marsha
Nancy
Norman
Patty
Perry
Pete
Rebecca
Robert
Robert
Shirley
Susannah
Thanu
Tina
Travis
Judy
Monica
Rick
Ken

Kit

Pacific Gas and
; Electric Company”

Last Name
Barriguete
Giordano
Romain
Jones

Lee

Lim
Guerrero

De La Cruz de Morfulleda
Lee

Guhl

Levine
Bevels
Mcbride
Deming
Riffe

Bonfilio
Harmon
Baria
Stevens

Law

Sill
Fudge-Mueller
Blumenstock
Chaichana
Ferguson-Riffe
Law

Chess
Rocchino
Robinson
Priest

Dean

88

Company/Organization
Taqueria Los Cerros

Le Bateau lvre

City of Berkeley

Uncle Willie's BBQ & Fish
Cybelles

Dragon Terrace

La Tapatia Mexican Restaurants
OB's Cafe

Stuffed Inn

Little Star Pizza

Pepples Donuts Inc.

SAML, Inc.

Cafe Rouge

Oakland Unified School District
Jed Riffe Catering

Pixar Animation Studios
Loards

Alameda County Probation
Pepples Donuts Inc.

Oakland School District

Arden Wood Inc.

Pacific Gas & Electric Company
Little Star Pizza

Tuk Tuk Thai cafe

Smoke Berkeley

TriMark Economy Restaurant Fixtures
UC Berkeley

The Local Butcher Shop

Gotts Roadside

Gotts Roadside

Mary's Place
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First Name
Faranak
Don
Simone
Alberto
Eric
Jake
David
Jeanne
Mike
Brian
Quang
Charles
Amy

Omar

CoOMAL VENDORS

Last Name
Shariati
Nguyen
Arpaio
Malvestio
LaPlante
Shrath
Lau

Boulet
Benzen
Fritz

Tran
Stevenson
Breshears

Huerta

Company/QOrganization
Cyprus Restaurant

Saigon Express

Almare Gelato

Almare Gelato

Hotel Shattuck Plaza

Hotel Shattuck Plaza

Asha Tea House

PG&E

Diablo Unified School District
Diablo Unified School District
Mrs. Fields Cookies

UC Berkeley

Comal

Comal

First Name
Leila
Nadia
Doug
Joel
Santino
Don

Lori
Michelle
Cassie
Ruben
Jennifer
Rolando
Charles
Andy
Shelly
Bradley
Rosemary
Mike

Pete

Pacific Gas and
; Electric Company”

Last Name
Khatapoush
Borisova
Sampson
Everett
Bernazzani
Logsdon
Broniak
Jeffrey
Bartholomew
Ramirez
Cogley
Gonzalez
Bohlig
Downing
Haygood
Mart
Logsdon
Palm

Palm

89

Company/Organization
Green Business Program
EBMUD

PG&E

PG&E

PG&E

Energy Retrofit Co.
Energy Retrofit Co.
Stopwaste.org
Stopwaste.org

PG&E (TVP)

City of Berkeley

EBMUD

EBMUD

Greenleaf

Spindrift

Fog Busters

Energy Retrofit Co.

WPD

WPD
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APPENDIX 4: FSTC ICE MACHINE SEMINAR
PRESENTATION

mml

Who uses ice machines?

(2]
=

n

i E’fficiency + Everyone: _

ey Hotels, schools, hospitals, churches,

R = asl: _ restaurants, businesses, biomedical,
ad Shifting

.

govemnment, correctional facilities. . .the
list goes on.

Lo = Many restaurants have multiple ice
- machines.
v
Back of the Envelope Cale:
300,000 ice machines in California

AHRI Directory of Certified Product Performance
AHRI Ice Machine Database ACIM — Automatic Commercial Ice-Makers* and Ice
Storage Bins

Air-Conditioning, Heatmg & * hangod from “lee Cubo Machings” to now includa continuou s typa machings
Refrigeration Institute (AHRI)

+ |ce Harvest Rate (Ib/24 hr)

:__
+ Potable Water Use Rate
{gal100 Ib ice) .
v
v

+ Energy Consumption Rate
(kWh/100 Ib ice)

+ Condenser Water Use Rate
{(gal/100 Ik ice)

http/Awww. ahridirectory.org/ahriDirectory/pages/home. aspx

AHRI Database

18
1 = Air-Cooled Cube-Type  « Water-Cooled Cube-Type
16
-
- g i " Observation #1: .
= E 2y Higher capacity machine use
- 2wl less energy per 100 Ib of ice
% &
5 g s
- g1
- 3 51
= & =] % R
: :. iy
[ T
§ 2
|
2 T
o 500 1000 1500 2000 2500
Icé Harvest Rate (1b/24 hr)

Pacific Gas and
Electric Company® 90
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AHRI Database

& Air-Cooled Cube-Type  + Weter-Cooled Cube-Type

16

* -. Observation #2:

12 For a given capacity of machine, |—
i 18 e energy use varies significantly

=

@

~

Energy Consumption (kWh/100 Ih)

E o SI‘JI! V 1000 1500 2000 2500
Ice Harvest Rate (Ib/24 hr)
2005 ARI Data

* w = Air-Cooled Cube-Type

16
2 1%, (7.75-7.6)/ 7.75 = 2% Reduction
g 10 ‘Qﬂ ¥
13 Pl 4 . L — & "
g & :%:“rw;;g_'- CHI
i o i
g 2

[ - v —

g
g

1500 2000 2500
Ice Harvest Rate (Ib/24 hr)

2012 AHRI Data — Increase Capacity

18
» Air-Cooled Cube-Type
16
= .
FELE - —
o . (7.6—5.8)/ 7.6 = 24% Reduction
12 =
¥
£°0
= 10 -
i3
&
B8
HE - L N
é . i T SIS &
£:
¢ - - - -
Ll 500 1000 1500 2000 2500
Iee Harvest Rate (Ib/24 hr)

Pacific Gas and .
Electric Company
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1994 ARI Data — Air-Cooled Cube Type

14
r .
f 1z = air-cooled machines
o I - 90°F ambient
= o o T 70" F inlet water
] .
= '.
g’a-ﬂs-':" .
= % N se M -
§ L e W o
£ - .
5 1
g L
£
@ 2k
° 1 L I 1 I
0 200 400 600 800 1,000 1,200 1,400
Capacity, 1b/24 hrs
2012 AHRI Data
18
= Air-Cooled Cube-Type
16
I ¥
o 1 5 =
_g‘ v (7.6—-6.5)/ 7.6 = 14% Reduction
£ 12 oy
-‘E‘, 101 5
2 e
é‘ ? s -
g° ; - =
3, . —— Tho %*
i-
&
o
° 500 1000 1500 2000 2500
Ice Haweft___l_!ata[lhlzll hr)
2012 AHRI Data — Best In Class
18
= Air-Cooled Cube-Type
18
=y s
g ;
.1 (7.6—5.0)/ 7.6 = 34% Reduction
£
X gp 4
.'5 "‘-_
M ™
Fl "o L] =
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8, ata
£.
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.

.

lce Machines in
Commercial Food Service
Restaurants will have a minimum of cne ice

machine, typically between 500-1800 Ib/day of
ice production.

Used for food prep, focd display and drinks.

Normal use by staff during business hours
results in ice production during the middle of the
day, coinciding with peak demand periods.

Can an ice machine operation be shifted to
utility off-peak periods?

What are the benefits of
Load Shifting?

» Producing ice off peak could mean a cost
saving for the restaurant operator.

« Utilities could shift a significant electrical load
off peak, thus reducing their on-peak demand
(and generation requirements).

itpH s ekmiels com fpublivatianeiapp

IFiSHER

N Fie Bty I Cha e Plter s Enargy Lo
it W ot Tty g Petmenis

e

Jus-cubs_machine_fisld stadypdf

Pacific Gas and .
Electric Company
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What is Load Shifting an Ice Machine?

« Running an ice machine off the utility-peak period, and
through the night to produce ice for the next day.

+ lce is stored in the bin and the staff pulls ice during the
next day as usual, but no ice is produced to replace
what is taken out during the afternoon.

+ The ice machine turns back on during non-peak periods
(evening and night), filling the bin back up when the
energy rates and demand charges are at their lowest.

« A simple timer switch (or built in control) could be used
to turn the machine off for the duration of the peak
period.

+ A more sophisticated Utility demand response program
is another option.

Ilce Machine Field Study

« How does the ARI database
relate to the real world?

+ How much water (and
energy) do they really use?

« How much ice do machines
typically produce in different
types of operations (duty
cycle)?

« What do typical load profiles
look like?

Ice Machine Field Study

TomMachinm 41 - Tapicd Do Pk
= T
= 3

wm =

8

w3
H
w1
wl
-
»

1060 /24 he

\

Sl AR P GFW  SFM ol DM GEN

Jirg Tty Cypdle = 484
M Dty Cyele = 61%
Load Sluft. YES
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Ice Machine Field Study

1130 To/2d he x 2

Avg Duty Cyole = 50%
Max. Dufy Cyele = 55%
Toad Shift YES

Ice Machine Field Study

o i Bl Ty g Profie
- ——T

AN ESAARRIARMAMRAARANA

Tatalioed Woalet 3}

feegEEULEEIEE

340 T2 4 b

Avg, Duty Cyols = 59%
M. Dty Cocle = 25%
Leiad Shift Maybe

Ice Machine Field Study

omWeachire K5 ypira| s Pl
EE e

INEEY

Totallse Walar (34

R

220 Ibi2d br

Y

Avg Dty Cyole = £7%
Max, Dufy Cycle = 100%
No

Pacific Gas and
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Ice Machine Field Study
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g
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Avg Duty Cyels = 50%
Mazx. Dty Cyele = 91%
Load Shift Mayhe
Ice Machine Field Study
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Load Shift No
Ice Machine Field Study
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Ice Machine Powst Profile; Normal Operation
Table1. Machine Upgrade Results Summary.

QOY0454A lce Machine  IYDS04A lce Machine

Reted Praduction Capacty (624 hn)! 380 410
Reted Bin Capacty (12)! 310 430
Average Cycle Poser (kW) 1 i
Average Duly Cycle (%) B4 x
Awerage Ovcle Time (rrin) 157 135
fverage Cyck HervestWeight (b} 425 465
Average Crele Waler Lse (gal) 1.18 112
Estimated In-Ste Producton Capacity (124 hj* 340 487
Energy Consurrplion Rate (VHAQD 1) * 654 43
Potatle Water Use e (3al00 b)* 280 240
Projectsd Annual Energy Use (#Ahj+ 4710 3130
Projected Annual Water Use [gal ¢ M43 17290
Annud Energy Cost® 847 $583
Annusl VWater Cost* 135 116

WA SNM 1M SN LAV BAM LIBM O SPM LiAM BAM 1IBM GM AW |

The Bottom Line

If the facility in this study were on a time-of-use
:;‘0 rate (which will take effect in 2013) the total cost
saving of installing the more efficient ice

k] machine combined with load shifting would be
5284 approximate r ear,

HAuerage Cycle Pourer Reduction (k)
Energy Saving (kWhHOO Ih)

Energy Percentage Saving

Annual Energy Saving (ki/h)

Annual Energy Cost Sawing

[ E I |

Viater Saving {galloo It} = 0
:’:Z'.LTJ:."E::H : ';:‘z’ From the utilities perspective, there would be a
AW,..MM”M,! _ 519 1,580 kKWhiyr energy gaving with an avoided
Annual Energy and Water Cost Saving = peak demand of

Peak Demand Reduction (k¥ ° -

Bridges Restaurant, Danville CA

i . Ice Machine Energy Use
Energy Efficient Ice Machines Oifgino fachine | Nawachine
X Rated Production (Ibi24 hr) 772 1,180
Demonstration Showcase Rated Enargy Use (RWRA00 1) o4 16
Normalized Duty Cycle (%) 82 52
Annual Energy Savings (kih) - 4,270
Peak Demand Reduction (kW) - 2.0

Identified four restaurants to install energy
efficient ice machines with integrated
programmable controls set to turn unit off
during peak utility rate period

Pacific Gas and
: Electric Company® 94
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Bridges Original lce Machine Power Profile

Ice Level at 12:00 PM

Ice Level at 3:00 PM Ice Level at 6:00 PM

Trueburger, Oakland

Ice Machine Energy Use

Cost Savings: Bridges

s2000 e + Installing a higher efficiency Original Machine | New Wachine
51,800 ice machine and Rated Production (Ibi24 hr) 147 410
51000 programming the machine to Rated Energy Use (KWH100 Ib) 10.27 573
i be off for the duration of the Normalized Duty Cycle (%) 89 ES)
’ utility peak period resulted in -

P annual energy charge Annual Energy Savings (kWh) 3 1,520
51,000 reduction of $548. Peak Demand Reduction {kKW) - .52

540 + The demand charge

reduction was an additional
$117

36% Reduction in
anargy and
demand charges + The total annual electricity

cost reduction,fe
Wih Ot sh P restaurant was $665

Pacific Gas and
: Electric Company® 95
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Trueburger Original lce Machine Power Profile

j Trueburger o

g
] Cost Savings: ™
$271 e

s 399 Reducticn in
energy charges

I:Ig-i"l\l .l |

Power (W)
g

With Gut Shitt With Shift

How do you know if your ice
machine is a candidate?

You may need to
monitor
its operation.

Peak Duty Cycle of 51%
14-Apr 3:19:48 332 13.82% What
15-Apr 5:49:23 532 24.24%
la-Apr 50122 502 2090% about
17-Apr 41214 420 17.5086
18-Apr 5:43:21 L 23.82%
19-Apr 0248 7.03 SOda
20-Apr 12:20:35 1233 @ H
e Uz e e machines?
22-Apr 65849 697 20.03%
23-Apr Tod5:29 730 32500
24-Apr 3:59.56 398 le.6thh
23-Apr 8:50:29 898 37.43%
26-Apr 10:10:25 1017 42.36%
27-Apr 33346 388 16.18%
28-Apr 63631 G40 21500
29 Apr 35918 EXE] 1660856
30-Apr 5:26:14 5.43 22.64%

Pacific Gas and
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QSR Lobby Dispenser lee Machine Power Profile QSR Drive-Thru Dispenser lce Machine Power Profile
3 3

Duty Cyele = 16% Duty Cyole = 36%
il s .

Power [Kur}
Porer [Kurh

0s

=
=
=
|
=i
s

The Potential... A California Utility Perspective!

Ilce machines represent one of the few pieces of
electrical equipment in a restaurant that can be
turned off for a period of time within the context
of “utility demand response” or "time-of-use”
without compromising the foodservice operation.

.

In California — potentially 75,000 existing ice
machines in commercial food service {(out of
150,000) could be moved off peak — immediately!

Estimated 1.0 kW probable Peak demand
reduction per machine.

+

+ Thanks to the ice storage bin, ice machines have
the ability to make ice during periods of the day
that are not coincident with the either usage of
ice or the utility peak.

.

75 Megawatt on-peak power avoided!

.

Huge benefit to electric utilities (California's solar
goal is 20 MW by 2020}

FOOD SERVICE
TECHNOLOGY CENTER

The Future

In the foreseeable future, it is conceivable
that ice making in all restaurants will be
during non—peak utility periods, and in
many cases, during the off-peak, cooler
hours of the night.

WWW.FISHNICK.COM
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APPENDIX 5: FOcus GROUP AGENDA

Food Service
Technology Center
Celebrating 25 Years of
Energy
Commerci

eIy 1N

Foodservice

FSTC Industry Focus Group Meeting Agenda
Ice Machine Energy Efficiency and Load Shirfting Potential

Thursday, November 8, 2012
200 pm to 5:00 pm

Welcometo the PGAE Food Senvice Technology Center Charlene Spoor
Introductions and background of paricipants All

Objectives and scope of the ice machine initiative Don Fisher
Results offield monitoring, equipmentupgrades and load-shifting Todd Bellf
experiences todate Angelo Karas
Demand response focus in Southemn California Carlos Haiad, SCE
Discussion ofissues and hurdles to marketadoption Participanis

Cutline the strateqynext steps to realize potential for energy efficiency Participants
and load-shifiing and/ordemand response in the commercial
foodsence sector

Adjourn

Please contact Don Fisherat 925-866-5770 or dfisher@fishnick.com te confirm partidpation ar to
discuss scope the agenda.
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APPENDIX 6: FOCUS GROUP LIST OF ATTENDEES

First Name Last Name Company/Organization
Ashley Devine Norm’s Refrigeration
Pete McLaughlin Norm’s Refrigeration
Dennis Hunt Contra Costa Climate Control
James Alnutt Contra Costa Climate Control
Andre Saldivar SCE

Carlos Haiad SCE

Martin Vu SCE (Phone)

Janis Heppel SDGE (Phone)

Greg Gummere Manitowoc

Pete Palm WPD

David Harpring YUM

Charlene Spoor PGE

Tom Wright Hoshizaki

Steve Bragg Hoshizaki

Albert Chiu PGE

Jonathan Burrows PGE

Don Fisher FNi/FSTC

Adam Cornelius FSTC

Todd Bell FSTC

Angelo Karas FSTC
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APPENDIX 7: RATE SCHEDULES

Time-of- " PDP? Credits PDP? Credits "Average”
Demand Charge Time-of-Use Total Energy Charge ”
Rate Schedule| Customer Charge |  Season Use pace 9 e s E\Xrn) 9 C::’P o DEMAND ENERGY Total Rate? (el
Period 9 (per kW) (per kWh) KWh)
A-1 Single Phase Service per Summer N $0.20495 ~ . .
meter/day =$0.32854
Polyphase Service per )
meteriday ~$0.65708 Winter - $0.14344 - - -
A1 TOU On peak $0.22006 ($0.00991) $0.18531
Single Phase Service per | Summer - Part Peak $0.21324 @ (80.00991) :
meter/day =$0.32854
Polyphase Senvce per Off Peak $0.19250 $0.60 ($0.00991)
meter/day =$0.65708 Part Peak $0.15102
Winter - - -
Off Peak| $0.13642
A-6 TOU | singee phase service per On peak $0.44432
.09283
meter/day =$0.32854; gso—)
Polyphase service per Summer - Part Peak| $0.22500 - ($0.01857)
meter/day =$0.65708. Plus
eter charge Off Peak $0.13661 $1.20 - $0.17650
=$0.20107per day for A6 part Peak| $0.15166
or ABX; =$0.05914 per Winter R R R
day for AGW Off Peak| $0.12661
y[Primary| T issi secondary| Primary | T issi y[Primary[ T issi y[ Primary [T
A-10 $4.50050 per meter | Summer $12.12 | $11.35 $7.43 $0.13741 | $0.12857 $0.10452 s0.15876
(Table A) per day Winter 9563 | $5.84 $4.13 $0.10257 | $0.09835 |  $0.08604
Se d.
A-10 Tou Peak| $0.15023 | $0.13027 | $0.11425 (80.00875) | ($0.00899) | _(80.00648) gl
(Table B) Summer $1212 | 61135 | $7.43 Part-Peak| $0.14442 | $0.13513 |  $0.11047 (s211) | (61.99) | 6223 | (g0,00875) | (s0.00809) | (s0.00648
$4.59959 per meter Primary
per tay Oft-Peak| $0.12677 | $0.11031 |  $0.09610 $0.90 $0.00875) | ($0.00899) | _(80.00648) Pt
Part-Peak| $0.11034 | $0.10469 |  $0.09189
Winter $5.63 | $5.84 $4.13 - - - - - -
Off-Peak| $0.09520 | $0.09231 |  $0.08049 T’a;‘(flmz‘f:z”"
E-19 TOU Secondary
o e Max. Peak| $14.59 | $14.37 $12.24 Peak| $0.13357 | $0.12324 |  $0.08177 wes || e 3e encrrm | v | enarmm ey
= ay for E10V | (8635 |($6.09)] (8554 | $0.0000
orX; =84.63507/day for | Summer | Partpeak| $341 | $3.13 $2.71 Part Peak| $0.09502 | $0.08980 |  $0.07843
Elow <s10.7125dny ($1.37) | ($1.18) ($1.23) $0.00000 | $0.00000 | $0.00000 .
for E19S mandatory: Maximum| $11.85 | $9.23 $5.35 Off Peak| $0.06978 | $0.06988 |  $0.06678 $1.20 = s - s = = )
=$32.85421/day for EL9P -
latory; Part Peak|  $0.21 $0.40 $0.00 Part Peak| $0.08991 | $0.08603 $0.07725
=$59.13758/day for E19T Winter R . . R R R
N T
andatory Maximum| $11.85 | $9.23 $5.35 Off Peak| $0.07267 | $0.07227 | ~ $0.06801 ottt
“peak Day Pricing (PDP) (Consecutive Day and Four-Hour Event Option). All Usage During PDP Event. See specific tariff for further details.
?Peak Day Pricing (PDP) (Consecutive Day and Four-Hour Event Option). See specific tariff for further details.
YAverage rates based on estimated forecast. Average rates provided only for general reference, and individual customer's average rate will depend on its applicable KW, kWh, and TOU data.
“Effective May 1, 2006, the voluntary TOU one time reprogramming charge of $87 if there is a TOU meter already present, and one time $443 meter installation charge if there is no TOU meter, w ere eliminated.
“The low er daily TOU meter charge continues to apply to customers w ho w ere on Rate W as of May 1, 2006. Rate X applies to all other customers.
This table provided for comparative purposes only. See current tariffs for full information regarding rates, application, eligibility, average rate limiter and additional options
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APPENDIX 8: TIME-OF-USE PERIODS

A-1, A-10 and E-19 Time-of-Use Periods

Summer__Period A (May-October)

Peak: 12:00 noon to 6:00 pm Monday through Friday (except holidays)

Partial-Peak: 8:30 am to 12:00 noon Monday through Friday (except holidays)
6:00 pm to 9:30 pm Monday through Friday (except holidays)

Off-Peak: 9:30 pm to 8:30 am Monday through Friday (except holidays)
All Day Saturday, Sunday, and Holidays

Winter Period B (November-April)

Partial-Peak: 8:30 am to 9:30 pm Monday through Friday (except holidays)
Off-Peak: 9:30 pm to 8:30 am Monday through Friday (except holidays)
All Day Saturday, Sunday, and Holidays
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