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ABBREVIATIONS AND ACRONYMS
DR

Demand Response

kW

Electricity demand, kilowatts

kWh

Electricity consumption, kilowatt hour

OAT

Outside air temperature, o F

IAT

Indoor air temperature, o F

ICT

Information and Communication Technology

RTU

Remote Transfer Units
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EXECUTIVE SUMMARY
This project evaluated a low cost hardware/software system for “Big Box” retail stores to
exercise demand reduction opportunities and potentially increase participation in demand
response programs offered by Southern California Edison (SCE) and other California utilities.
An energy information and communication technology (ICT) product developed by
EnergyICT, was evaluated. This ICT product allows a large retailer to easily respond to a
need for demand reduction, and then obtain almost immediate graphical feedback which
shows the reduction and confirms the savings. Tests conducted at a Sears/Kmart store
showed that not only this product helped reduce demand by 16% (53 kW – 10% for lighting
and 6% for air conditioning), but it can also provide detailed information about energy
consumption, historical usage and should help energy managers reduce costs and improve
overall energy efficiency.
There are over one thousand “Big Box” retail stores in Edison territory. If all 119
Sears/Kmart stores were to implement these demand reduction strategies, it would reduce
demand by about 6.3 MW during an event.

INTRODUCTION
California is in the process of transforming its electric utility distribution network from a
system using 1960s era technology to an intelligent, integrated network enabled by modern
information and control system technologies. This transformation can decrease the costs of
operating and maintaining the electrical system, while providing customers with accurate
information on energy use, time of use, and cost. With the implementation of well-designed
dynamic pricing tariffs and demand response programs for all customer classes, California
can lower consumer costs and increase electricity system reliability.
To achieve this transformation, state agencies will ensure that appropriate, cost-effective
technologies are chosen, emphasize public education regarding the benefits of such
technologies, and develop tariffs and programs that result in cost effective savings. SCE
states that it expects to add 321 megawatts (MW) of demand response capability over a
three-year program cycle with a budget of $132.7 million.
This project involves monitoring and controlling loads at a “Big Box” retailer to explore
demand response strategies that can be implemented at a “Big Box” retail site. SCE is
interested in having a system that will issue a web-based demand response signal to control
portions of the store load, and to be able to monitor this load reduction in real time. The
retailer’s actual load, forecasted load, baseline load and targeted reduction load would be
shown graphically and in real time. One of the biggest problems faced by utilities and
customers now is the real-time feedback of how the customer is responding to the demand
response event during the event. Using the EnergyICT balance module, selected loads can
be “balanced” to produce the desired demand response reduction with minimal effects to
the occupants of the building. SCE is looking for a replicable implementation so that this
solution can be deployed at numerous “Big Box” retailer sites for a low cost.
Figure 1 provides a schematic which shows how this process works. 1
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FIGURE 1. AUTO-DR INFRASTRUCTURE – HARDWARE AND SOFTWARE

OBJECTIVES
The project had the following objectives:
 Evaluate a web based Information and Control Technology for demand reduction
strategies such that a remote signal can be sent to eliminate some of the store’s
electricity load.
 Monitor the actual load and reduction of load graphically in real time.
 Save kW and kWh data to allow the building energy manager to more accurately Determine baseline load for estimating demand response benefits
 Forecast load
 Target reduction load
 Replicable implementation for installation potential at multiple big box stores
 Provide customer with full costing information in order for the customer to
understand the cost of not responding.

Southern California Edison
Design & Engineering Services

Page 3
December 2008

Demand Response Strategies for a Big Box Retail Store

DR 06.02

TECHNICAL APPROACH
The evaluation process involved finding a store to evaluate the EnergyICT equipment for a
short period of time. The equipment was then installed and monitoring equipment set up
for data reporting through the website. Once those tasks were accomplished, the demand
reduction schemes were determined and programmed.

SITE SELECTION
The goal was to find a “Big Box” retailer in Southern California, such as Kmart,
Walmart, Toys R Us, Costco, Office Depot or Lowes with a commercial building of
approximately 50,000 square feet or greater who was willing to work with Edison to
evaluate this demand response technology. A “Big Box” retail store characteristically
offers retail sales of clothing, fast food, toys, consumer electronics, appliances and
sundries. End-use loads are typically lighting, space conditioning, plug loads such as
for television displays, and some small amount of refrigeration. Other criteria for the
site selection are as follows:
1. Single Story tilt up construction.
2. Building age less than 10 years or newly renovated.
3. Packaged A/C units.
4. A peak demand of 300kW-400kW
5. Owned building, not leased, in good shape.
6. Retail chain, not a grocery chain.
The evaluation site selected was a Kmart in Ontario, CA. This store met all the
criteria for selection and does not have any grocery sales, and therefore the small
amount of refrigeration in the store was for the pizza restaurant. There are 119
Sears/Kmart stores in Edison territory.

EQUIPMENT INSTALLATION
The existing mechanical room at the store was investigated for installation of the
EnergyICT equipment. Kmart stores use Novar energy management systems for
monitoring and control of the space conditioning and lighting systems. The Novar
equipment does not provide any feedback or access to electricity consumption. It
was determined that all of the 24 package air conditioning units on the roof and main
floor lighting circuits could be monitored easily. A schematic of the meter installation
is provided in Appendix A.
The EnergyICT roof top unit (RTU) takes input from the metering equipment and
transmits five channels of information via a wireless signal to their server for
processing. The information is then made available via password protected access
on the EnergyICT website.
Two channels are used in the RTU to send signals to the Novar unit to initiate the
demand reduction plan or scheme. These signals are sent wirelessly, and can be
executed by anyone with access to the EnergyICT website.
To understand the specifics for the EnergyICT system, Appendix B contains
manufacturer “cut” sheets with product descriptions.
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The annual EnergyICT costs per site (at least 100 sites) are provided in Table 1.

TABLE 1. ANNUAL ENERGYICT COSTS PER SITE.
Equipment

Quantity

RTU/programming
Metering point

$5,000.
5@$500 each

Monthly access
GPRS packet data

Cost
$2,500.
$50

$35/month

420
Total

$7,970

DEMAND REDUCTION SCHEMES
It was determined that storage area lighting, the fast food areas, and display lighting
would not be controlled during a DR event. These loads are minimal compared to
A/C units and main lighting systems. In addition, as a general consideration for wide
adoption of demand reduction strategies, each store would be different and will have
varied ancillary loads.
Two strategies – the Temperature Setback Strategy and Lighting Strategy - were
employed for this evaluation, and could be implemented at the newer Kmart stores
and stores that have been recently renovated.
The first strategy, the Temperature Setback Strategy, raised the set point
temperature for comfort control by 2 degrees Fahrenheit. This DR strategy is known
to be somewhat difficult. The actual demand reduction can be influenced by outside
air temperature, humidity, number of customers in the store during the event, etc.
The second strategy, the Lighting Strategy, reduced overhead lighting by about 50
percent. This reduction strategy is fairly reliable in producing demand reduction.
The actual reduction will depend on the number of operating lamps at the time of the
DR event.
The strategies can be used together as a combined strategy, or they can be used
independently.
Both strategies were incorporated into the Novar energy management system by a
third party, Comfort Systems of Indianapolis, Indiana. Comfort Systems provides
day-to-day oversight of the Novar systems for all Kmart stores. EnergyICT and
Comfort Systems worked together to make sure that when signaled from the RTU,
the Novar system would either turn strategies on or off.
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RESULTS
The equipment was verified as operational. The website particulars were established for
this store and access was provided to the data on the website. Data collection for each of
the five channels was set up at 15-minute intervals. Shorter intervals can be programmed
for circumstances when more precise monitoring is necessary. Edison DR programs require
a minimum of 15-minute intervals.
The assistant manager for the Kmart was contacted and a DR event simulation was
scheduled for October 2, 2008. The data was reviewed occasionally for a two week period
prior to make sure the equipment continued to operate properly. The simulation was
implemented at 1:30pm on October 2, 2008 and everything worked very well. The signal
was sent by EnergyICT and 15 minutes later the reduction was seen graphically on the
website. The website data from this date is provided below in Figure 2 (please note the
time stamp should actually be two hours earlier).

Simulated
DR event

FIGURE 2. TOTAL LOAD MAINS BY INTERNAL IN KW FROM 10-02-08 TO 10-03-08

Appendix C contains data that is relevant to the demand reduction time period for ten
business days prior to and during the event.

TEMPERATURE SETBACK STRATEGY RESULTS
To understand the impact of raising the set point temperature, inside air
temperatures were recorded. Even with the change in set point temperature, the
IAT was 77 ‘F, plus or minus one degree for the length of the simulation. OAT was
97 F. Reviewing the data showed that after an initial reduction in demand, the
demand increased over the next 15 minute period. Although this is a very limited
evaluation, this data shows that adjusting set point temperature as a demand
reduction strategy can be unpredictable.

LIGHTING STRATEGY RESULTS
The lighting data shows just the opposite however. Logically, turning off the lights
resulted in a consistent demand reduction throughout the simulation. Also, to help
understand the impacts of turning off the lights, Edison used a hand-held luminance
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meter to spot check lighting levels at different areas in the store. The lighting levels
were typically less than half what they are when all the lights are on. The switching
scheme used for turning off the lights for the event is roughly every other one. And
lighting levels measured near the entrance to the store and near the garden section,
were higher due to ambient outside light. In any case, the assistant store manager
stated that the lower lighting levels did not concern him from the sales aspect, nor
from the security aspect. In fact, he said he actually preferred the store with the
lights they way they were during the simulation. Appendix D contains lighting level
readings.
The demand reduction seen during the simulation was 53 kW (16%), of that 19
kW(6%) was due to reducing air conditioning demand and 33 kW (10%) was due to
lighting reduction. Table 2 summarizes the results:

TABLE 2. SIMULATION RESULTS.

TIME

HVAC 1

HVAC 2

HVAC
TOTAL

LTG 1

LTG 2

LIGHTING
TOTAL
TOTAL

Avg 10 days before

85

32

117

44

37

82

199

2-Oct

2:30

65

31

96

27

22

49

145

2-Oct

3:30

70

30

100

26

21

47

147

Day of the DR event

68

31

98

27

22

48

146

Demand reduction

18

1

19

18

16

34

53

DATE

SUMMARY OF RESULTS
The EnergyICT hardware and software is a low cost, user friendly system, that was
able to remotely monitor and control the air conditioning and lighting systems at this
Kmart store. The units functioned properly weeks prior to and during the simulation
(and continue to function properly as of the writing of this report).
The ability to customize reports, look up recent or old electrical data easily to a wide
level of detail, makes it a valuable tool for the energy manager to use demand
response opportunities. Figure 3 shows historical data for two weeks prior to
simulated DR event.
This data, used in conjunction with local temperature data also provided on the
website, can provide the ability to forecast loads and target demand reduction. This
allows the energy manager to leverage demand response for maximizing the various
programs, understand the monetary benefits and beware of any potential penalties.
Total potential demand reduction based on the results stated above, if all Sears/Kmart
stores had similar characteristics, would be 119 x 53kW or 6.3 MW.
Appendix E contains Edison demand response related program information.
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FIGURE 3. HISTORICAL TOTAL LOAD MAINS DATA BY INTERVIEW IN KW – 09/18/2008 TO 10/02/2008.

CONCLUSION
The EnergyICT product does its job. It is a low cost way to monitor and control building
energy systems from a remote location. This provides the opportunity to manage and track
the energy for numerous stores from one central location. Keeping the approach consistent
would help make implementation of a large scale demand reduction program that may be
attractive to aggregators.
The DR strategy to raise the set point temperature for the air conditioning systems can
result in reduced demand, but it is not necessarily consistent throughout the event period.
Experience and historical data can help improve what to expect when implementing this
strategy.
The DR strategy to reduce the lighting level works well and is consistent. In this store, it
provided the greatest opportunity for demand reduction.

Southern California Edison
Design & Engineering Services

Page 8
December 2008

Demand Response Strategies for a Big Box Retail Store

DR 06.02

APPENDIX A - AS INSTALLED SCHEMATIC FOR EICT EQUIPMENT
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APPENDIX B – EQUIPMENT DATA SHEET
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APPENDIX C – METER DATA
Ten day hourly demand data before and during the demand reduction simulation:
HVAC 2

LTG 1

LIGHTING
TOTAL

TIME

18-Sep

2:30

90

30

120

44

38

82

18-Sep

3:30

88

33

121

44

37

81

19-Sep

2:30

78

32

110

44

37

81

19-Sep

3:30

83

32

115

45

39

84

22-Sep

2:30

72

27

99

45

39

84

22-Sep

3:30

77

27

104

45

38

83

23-Sep

2:30

79

32

111

44

38

82

23-Sep

3:30

85

33

118

45

37

82

24-Sep

2:30

86

33

119

43

38

81

24-Sep

3:30

89

34

123

43

37

80

25-Sep

2:30

90

32

122

44

38

82

25-Sep

3:30

87

36

123

44

36

80

26-Sep

2:30

86

32

118

45

37

82

26-Sep

3:30

90

35

125

44

37

81

29-Sep

2:30

74

30

104

45

38

83

29-Sep

3:30

82

31

113

44

37

81

1-Oct

2:30

93

32

125

43

36

79

1-Oct

3:30

94

32

126

43

37

80

Avg 10 days before

85

32

117

44

37

81

2-Oct

2:30

65

31

96

27

22

49

2-Oct

3:30

70

30

100

26

21

47

Day of the DR event

68

31

98

27

22

48

Demand reduction

18

1

19

18

16

33
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APPENDIX D – INTERNAL LIGHT READINGS
Lighting Levels
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APPENDIX E – SCE DEMAND RESPONSE PROGRAM
INFORMATION
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