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At-A-Glance Summary

	Applicable Measure Codes:
	R86

	Measure Description: 
	This measure installs a controller on refrigerated vending machines for non-perishable bottled and canned beverages. The controller must include a passive infrared occupancy sensor that turns off the lights and compressor when the area is unoccupied for 15 minutes or longer.  The control logic should periodically power up the machine at 2 hour intervals.   

	Energy Impact Common Units: 
	Per controller

	Base Case Description:
	The base case is a vending machine with no controls.

	Base Case Energy Consumption: 
	N/A

	Measure Energy Consumption:
	Source:  DEER 2005, Measure ID D03-912.

	Energy Savings (Base Case – Measure)
	Source: DEER.2005 Measure ID D03-912
1,612 Annual kWh.

	Costs Common Units: 
	Per controller

	Base Case Equipment Cost ($/unit):
	N/A

	Measure Equipment Cost ($/unit): 
	Source: DEER 2005 Measure ID D03-912
$215.50

	Measure Incremental Cost ($/unit): 
	Source: DEER 2005 Measure ID D03-912

$215.50

	Effective Useful Life (years): 
	Source: DEER 2008 EUL_ Summary_10-1-08

EUL: 5 years.

	Program Type:
	Retrofit 

	Net-to-Gross Ratios: 
	DEER2011_NTGR_2012-05-16.xls from  DEER Database for Energy-Efficient Resources; Version 2011 4.01 found at :http://www.deeresources.com/index.php?option=com_content&view=article&id=68&Itemid=60
Under: DEER2011 Update Documentation linked at: DEER2011 Update Net-To-Gross table 
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	Measure Code
	Version Source
	Measure 
Description
	Measure Application Type
	Building Type
	Building Vintage
	Climate Zone
	Unit Definition
	KW
Peak Electric Demand Reduction
	KWh
Electric Savings
	THM
Gas Savings
	(EUL) LIFE CYCLE
	Base Case Cost ($/unit)
	Measure Cost ($/unit)
	Labor Cost ($/unit)
	IMC
Incremental 
Measure
Cost ($/unit)
	KW
Peak Electric Demand Reduction
	KWh
Electric Savings
	THM
Gas Savings
	LIFE CYCLE
	Base Case Cost ($/unit)
	Measure Cost ($/unit)
	Labor Cost ($/unit)
	IMC
Incremental 
Measure
Cost ($/unit)
	GRR_

kW
	GRR_

kWh
	GRR_

therm
	NTG
	Implementation Method
 [DI, DD, I]
	ISR

	R86
	CALC00AVVEN01
	Vending Machine Controller
	ROB
	BCR
	AV
	ALL
	Each
	0
	1612
	0
	5
	0
	$180.00 
	$35.50 
	215.5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0.6
	I 
	1

	R86
	CALC00AVVEN01
	Vending Machine Controller
	ROB
	BCR
	AV
	ALL
	Each
	0
	1612
	0
	5
	0
	$180.00 
	$35.50 
	215.5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0.85
	DI
	1
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Section 1. General Measure & Baseline Data

1.1 Measure Description & Background

Catalog Description

The controller is intended for refrigerated vending machines containing only non-perishable bottled and canned beverages. Controller must include a passive infrared occupancy sensor to turn off fluorescent lights and compressor when surrounding area is unoccupied for 15 minutes or longer. Control logic should periodically power up machine at two-hour intervals to maintain product temperature and provide compressor protection.

Program Restrictions and Guidelines

Refurbished vending machines that include this option are eligible.

Technical Description

Utilizing a custom passive infrared sensor, the Vending Machine Controller completely powers down a vending machine when the area surrounding it is unoccupied for fifteen minutes.  Once powered down, the Vending Machine Controller will measure the ambient room temperature of the vending machine’s location.  Using this information, the Vending Machine Controller automatically powers up the vending machine at one to three hour intervals, independent of occupancy, to ensure that the vended products stay cold.  The Vending Machine Controller is a simple plug-and-play product, typically requiring fifteen minutes or less for installation.

The technology can be used on all beverage vending machines and has been approved by Coke and Pepsi.  The amount of electricity savings is proportional to the amount of traffic experienced in the vending machine’s location.  The technology can also be used for other non-cooled vending machines (e.g. candy machines), however to qualify for rebates the vending machine must contain only non-perishable bottled and canned beverages.  It is assumed that the vending machine has a lighted front.  
The vending machine is plugged into the device, and the device is plugged into the wall.  This allows the vending machine to go into “sleep” mode when there is no activity in the area of the vending machine.  A vending machine can go into sleep mode for a maximum of 4 hours.

1.2 DEER Differences Analysis
This measure is identical to the DEER Measure ID D03-912, beverage vending machine controller measure.
1.3 Codes & Standards Requirements Analysis
Standards governing efficiency of vending machines are stated in the CEC’s 2007 Appliance Regulations (Title 20) and are summarized in the following table.  Capacity of the vending machine is measured in the number of cans or bottles the unit can store.  

Table 1: Standards for Beverage Vending Machines

	Appliance
	Maximum Daily Energy Consumption (kWh)

	Refrigerated canned and bottled beverage vending machines
	0.55(8.66+0.009 x Capacity)


Title 20 also states that canned or bottled vending machines manufactured after January 1, 2006 need to be capable of automatically placing the machine into each of the following low power mode states and automatically returning the machine to its normal operating conditions at the conclusion of the low power mode:

· Lighting low power state

· Refrigeration low power state

· Whole machine low power state

Controls and software of these modes are also required to be adjustable by the machine operator or owner.2   
1.4 EM&V, Market Potential, and Other Studies
There were no specific EM&V studies identified that addressed the vending machine controller measure.  For Revision # 2 EM&V will do a persistence study to verify continued existence of these vending machines.  
1.5 Base Cases for Savings Estimates: Existing & Above Code
The base case is a vending machine with no controls.
1.6 Base Cases & Measure Effective Useful Lives
The EUL of a vending machine controller is listed as 5 years.4
1.7 Net-to-Gross Ratios for Different Program Strategies
Net to Gross values are from DEER2011_NTGR_2012-05-16.xls from  DEER Database for Energy-Efficient Resources; Version 2011 4.01 found at :http://www.deeresources.com/index.php?option=com_content&view=article&id=68&Itemid=60

Under: DEER2011 Update Documentation linked at: DEER2011 Update Net-To-Gross table  shown in Table 2 below.
Table 2:  Net-to-Gross Ratios

	NTGR_ID*
	Description*
	Sector*
	BldgType*
	ProgDelivID
	NTG*

	Com-Default>2yr
	All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years
	Com
	Any
	All
	0.6

	Com-Default-HTG-di
	All other EEM with no evaluated NTGR; direct install to hard-to-reach only.
	Com
	Any
	DirInstall
	0.85


Section 2. Calculation Methods

2.1 Electric Energy Savings Estimation Methodologies

Energy savings is achieved by reducing the operating hours of the vending machine by shutting off the compressor and lighting during hours when the surrounding area of the unit is not occupied.  DEER lists a single savings value for all commercial building types and vintages.  
2.2. Demand Reduction Estimation Methodologies
There is no peak demand savings associated with this measure.  The technology reduces the operating hours to match the occupancy of the unit’s surroundings. It is expected that the Vending Machine Controller will operate primarily during off-peak hours and therefore no peak savings are estimated.  
2.3. Gas Energy Savings Estimation Methodologies
There is no gas savings associated with this measure.  

Section 3. Load Shapes

Load Shapes are an important part of the life-cycle cost analysis of any energy efficiency program portfolio.  The net benefits associated with a measure are based on the amount of energy saved and the avoided cost per unit of energy saved.  For electricity, the avoided cost varies hourly over an entire year.  Thus, the net benefits calculation for a measure requires both the total annual energy savings (kWh) of the measure and the distribution of that savings over the year.  The distribution of savings over the year is represented by the measure’s load shape.  The measure’s load shape indicates what fraction of annual energy savings occurs in each time period of the year.  An hourly load shape indicates what fraction of annual savings occurs for each hour of the year.  A Time-of-Use (TOU) load shape indicates what fraction occurs within five or six broad time-of-use periods, typically defined by a specific utility rate tariff.  Formally, a load shape is a set of fractions summing to unity, one fraction for each hour or for each TOU period.  Multiplying the measure load shape with the hourly avoided cost stream determines the average avoided cost per kWh for use in the life cycle cost analysis that determines a measure’s Total Resource Cost (TRC) benefit.
3.1 Base Case Load Shapes

The base case load shape is expected to follow a typical non-residential refrigeration end use load shape.
3.2 Measure Load Shapes
For purposes of the net benefits estimates in the E3 calculator XE "E3 calculator" , what is required is the load shape that ideally represents the difference between the base equipment and the installed energy efficiency measure.  This difference load profile is what is called the Measure Load Shape and would be the preferred load shape for use in the net benefits calculations.  

The E3 Calculator contains a fixed set of load shapes selections that are the combination of the hourly avoided costs and the load shape data that was available at the time of the tool’s creation. This measure is used in almost all commercial occupancy types.  In the E3 Calculator, the Measure Electric End Use Shape for refrigeration is the best representation of the measure load shape as it is the only load shape that reflects all off-peak usage.
Section 4. Base Case & Measure Costs
The DEER Measure Cost Data Users Guide XE "DEER Measure Cost Data Users Guide" , version 2.01, defines the following terms:

· Retrofit XE "Retrofit"  (RET) – replacing a working technology prior to failure.

· Replace on Burnout XE "Replace on Burnout"  (ROB) – replacing a technology at the end of its useful life.

· New Construction XE "New Construction"  (NEW) – installing a technology in a new construction or major renovation project.

The vending machine controller in DEER (D03-912) is classified as a RET measure.
4.1 Base Cases Costs

Base measure costs are not applicable for retrofit measures.
4.2 Measure Costs

DEER (D03-912) provides cost data for this measure per vending machine controller installed as summarized in the following table.

Table 3: Measure Cost1
	Appliance
	Equipment Cost

	Vending Machine Controller
	$215.50


4.3 Incremental & Full Measure Costs

DEER (D03-912) lists this measure application as a retrofit (RET) and so the cost is the full installed cost.

DEER (D03-912) provides cost data on labor and equipment costs, the sum of which is the full cost of the measure.  This is shown in the table below.  
Table 4: Full Cost1
	Appliance
	Equipment Cost
	Labor Cost
	Total Cost

	Vending Machine Controller
	$180.00
	$35.50
	$215.50
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