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At-a-Glance Summary

	Applicable Measure Codes:
	R119

	Measure Description: 
	Floating SST control on low temperature and medium temperature suction groups

	Energy Impact Common Units: 
	CAP-TONS (tons cooling capacity)

	Base Case Description:
	Source: DEER 2008 
Standard air-cooled multiplex system, SST controlled to fixed setpoint

	Base Case Energy Consumption: 
	Source:  DEER 2008 
The base case energy consumption varies by climate zone and vintage.  

	Measure Energy Consumption:
	Source:  DEER 2008 generated by MASControl V3.00.19
The energy efficient measure energy consumption varies by climate zone and vintage.  

	Energy Savings (Base Case – Measure)
	Source: DEER 2008 generated by MASControl V3.00.19
 The energy efficient savings varies by climate zone and vintage.  

	Costs Common Units: 
	CAP-TONS (tons cooling capacity)

	Base Case Equipment Cost ($/unit):

	REA: $0.00

	Measure Equipment Cost ($/unit): 
	Source:  DEER 2008 
 

REA: $14.69

	Gross Measure Cost ($/unit)
	Source:  DEER 2008  

REA: $44.15

	Measure Incremental Cost ($/unit): 
	Source:  DEER 2008  

REA: $44.15

	Effective Useful Life (years): 
	Source:  DEER 2008

15 years  

	Measure Application Type:
	Retrofit Add On (REA)

	Net-to-Gross Ratios: 
	Source:  DEER 2011 4.00 
0.6
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Section 1. General Measure & Baseline Data

This workpaper details the DEER measure D03-220 for adding controls to reset the suction pressure setpoint during periods of low loads based on zone temperature. 
1.1 Product Measure Description & Background
Program Restrictions and Guidelines

Terms and Conditions: 
Requirements:
· Must convert the suction pressure controls of an existing multiplex system from fixed control to floating control.  

· Suction pressure must be adjusted to the highest point that can still maintain setpoint temperatures at monitored cases on the suction circuit.    

Additional Details:
· To qualify for rebate, new hardware must be installed. Projects that only reprogram a controller are not eligible for this rebate.

Market Applicability:  This is a retrofit measure that is applicable to existing multiplex refrigeration systems in the grocery sector in a downstream rebate program.  The rebate encourages the grocer to add this refrigeration control strategy to make their existing refrigeration system more energy efficient.  

This paper applies to grocery-type buildings, five building vintage categories and nine California climate zones (CZ 1, 2, 3, 4, 5, 11, 12, 13 and 16).  
1.2 Product Technical Description
This DEER measure adds controls to reset the suction pressure setpoint based on zone temperature.  The compressors then operate more efficiently during periods of low load.
1.3 Measure Application Type 
This is a Retrofit Add On (REA) measure: adding an EE feature or new equipment to a unit to make it more efficient.  

The DEER Measure Cost Data Users Guide found on www.deeresources.com under DEER2011 Database Format hyperlink, DEER2011 for 13-14, spreadsheet SPTdata_format-V0.97.xls, defines the terms as follows:
Table 1 Measure Application Type

Identifies the measure application type in the Measure Implemenation table in DEER2011.
	Code
	Description
	Comment

	REA
	Retrofit Add On
	Single baseline (above pre-existing, full measure costs required


1.4 Product Base Case and Measure Case Data

1.4.1 DEER Base Case and Measure Case Information 
The 2008 DEER data generated by MASControl V3.00.19 data include: demand, electric and interactive gas energy savings.   DEER 2008 data includes: equipment unit costs, equipment incremental costs, equipment useful life and Net-to-Gross values.
The original measures and energy models were created with DEER 2005. Measure information was updated in DEER 2008. The MAS Control tool that ran the batch simulations with the new 2014 T24 weather files appear to have pulled from the D08 version of the measure. We therefore cited the DEER 2008 measure with the update generated through most up to date version of MAS Control.
Delta Wattage Assumption (ΔW):  
The EUL peak electric savings were downloaded from DEER directly, they match the intended measures.
	Building type  
	Bldg Vintage  
	Climate Zone  
	Electric Savings Watts 
	Deer units
	DEER Version
	Impact IDs

	GRO
	03
	CZ01
	15.200
	tons
	2008
	D03-220

	GRO
	03
	CZ02
	40.912
	tons
	2008
	D03-220

	GRO
	03
	CZ03
	13.646
	tons
	2008
	D03-220


Therms Savings Assumption (ΔTh)  
EUL Gas Savings (ΔTh): The gas savings were generated by MASControl V3.00.19; they match the intended measures and express interactive effects only.
	Building type  
	Bldg Vintage  
	Climate Zone  
	Interactive Only?

Yes / No
	Gas Savings Therms
	Deer units
	DEER Version
	Impact IDs

	GRO
	03
	CZ01
	Yes
	0.08321
	tons
	2008
	D03-220

	GRO
	03
	CZ02
	Yes
	0.06278
	tons
	2008
	D03-220

	GRO
	03
	CZ03
	Yes
	0.07759
	tons
	2008
	D03-220


Base Case Costs and Measure Case Costs
The Base Case, Measure Case and Incremental costs are from the DEER database file Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008).xls; they match the intended measures for climate zones and building types and ages.

	
	
	
	Costs ($)
	
	

	Building type  
	Bldg Vintage  
	Climate Zone  
	Base Case
	Measure Case
	IMC 
	DEER Version
	Impact IDs

	GRO
	ALL
	ALL
	$0.00
	$44.15
	$44.15
	2008
	D03-220


Net-to-Gross Assumption:  2011 DEER Update Report – Section 15 Table 15-3
Table 1 below summarizes all applicable DEER based Net-to-Gross ratios for programs that may use this measure.

Table 2  Net-to-Gross Ratios

	
	
	DEER Spreadsheet

	Program Approach
	NTG
	File name
	Cell Number

	EnergySmart Grocer
	0.6
	DEER2011_NTGR_2012-05-16
	T57


Effective Useful Life / Remaining Useful Life:  
The Effective Useful Life estimates were downloaded directly from DEER directly; they match the intended measures for climate zones and building types and ages.

	Building type  
	Bldg Vintage  
	Climate Zone  
	EUL (yrs)
	RUL (yrs)
	DEER Version
	Impact IDs

	GRO
	ALL
	ALL
	15
	N/A
	DEER 2008
	D03-220


1.4.2 Codes & Standards Requirements Base Case and Measure Information
The measure in this work paper is not governed by either state or federal codes and standards.

Title 20: This measure does not fall under Title 20 of the California Energy Regulations. 
Title 24: There are no code changes. T24 p. 32 Section 100.0(a)2, code only required when building permit or permit renewal is needed. An included copy of Title 24 can be referenced at the file “Title 24 Building Energy Efficiency Standards.pdf.”
Federal Standards: This measure does not fall under Federal DOE or EPA Energy Regulations.

1.4.4 Assumptions and Calculations from other sources—Base and Measure Cases
There are no further data or calculations provided for the support of the measures in this workpaper.
1.4.5  Time-of-Use Adjustment Factor

We are required by CPUC decision 06-06-063 dated June 29, 2006 to apply time-of-use (TOU) adjustment factors on residential A/C and commercial A/C (packaged and split-system direct-expansion cooling) measures only.   Since this is not an A/C measure, the TOU adjustment factor is 0.  Additionally, if a measure is assigned a DEER08 load shape, i.e. the load shape starts with “DEER:” the TOU assigned to that measure should also be zero.
1.5 Summary of Inputs for Savings Calculations 

The following table provides references to sections that document the inputs for calculation:
	Input Variable
	Variations
	Base Case 1 Average Value
	Base Case 2 Average Value
	Measure Case Average Value
	Reference Section

	Electric Savings
	CZ, BT, BV
	283
	N/A
	283
	Section 1.4.1

	Gas Savings
	CZ, BT, BV
	0.060
	N/A
	0.060
	Section 1.4.1

	Hours of operation
	N/A
	N/A
	N/A
	N/A
	N/A

	Full Cost 
	REA
	44.15
	N/A
	44.15
	Section 1.4.1

	Incremental Cost
	REA
	44.15
	N/A
	44.15
	Section 1.4.1

	EUL /RUL
	REA
	15
	N/A
	15
	

	NTG
	One 
	0.6
	N/A
	0.6
	Section 1.4.1

	ISR
	Applies -- Yes / No 
	1
	N/A
	1
	Section 1.4.1

	TOU Factor
	A/C projects only
	N/A
	N/A
	N/A
	Section 1.4.5


Section 2. Calculation Methods
The saving for this measure is from DEER 2008 and generated through MASControl V3.00.19. The nonresidential technology code selected was D08-NE-GrocRefg-FltSucPres-SSTReset.The grocery building type was selected for PG&E climate zones (1,2,3,4,5,11,12,13,16) and vintage codes 75, 85, 96, 03, and 07.

Section 3. Load Shapes 
3.1 Base Case Load Shapes

The base case load shape, characterized by the PG&E E3 Calculator, is “Commercial Refrigeration.”
3.2 Measure Load Shapes

The measure load shape, characterized by the PG&E E3 Calculator, is “Commercial Refrigeration.”
Section 4. Base Case & Measure Costs
	Measure Application Type
	Measure Life Basis
	First Baseline Period Full Measure Cost (RUL)
	Second Baseline Period Full Measure Cost (EUL – RUL)

	REA (Retrofit Add on)
	EUL
	Calculated as Full Gross Measure Cost
	N/A


4.1 Base Case(s) Costs
The following Measure Application type is appropriate to this measure. The Base Case Costs are:
	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Base Case Cost

	R119
	REA
	Existing
	$0
	$0
	$0
	$0


All costs are noted as $ per measure unit
4.2 Measure Case Costs 
The following Measure Application type is appropriate to this measure. The Measure Case Costs are:

	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Measure Case Cost

	R119
	REA
	Existing
	$14.69
	$29.46
	$0
	$44.15


All costs are noted as $ per measure unit

4.3 Incremental & Full Measure Costs

	Measure Application Type
	Full Measure Cost

(RUL Period/First Baseline)
	Full Measure Cost

(EUL-RUL Period/ Second Baseline)
	Incremental Measure Cost

	REA
	Measure Equipment Cost 

+Measure Labor Cost
	N/A
	Measure Equipment Cost + Measure Labor Cost


4.3.1 Full Measure Cost

This Measure Application type is REA for a single baseline period, so the Full Measure Cost (FMC) is represented by the equation below:

FMC = Measure Equipment Cost + Measure Labor Cost

FMC = $14.69/ ton + $29.46/ ton =  $44.15/ ton
*Note: Various complicated price fluctuations are not addressed in these equations, such as future costs due to inflation in labor, future costs due to deflation in material cost, and other variables that cannot be accurately described at this time.
4.3.2  Incremental Measure Costs
This Measure Application type is Retrofit Add On (REA).  The Incremental Measure Cost (IMC) is represented by the equation below as there exists no base case with which to compare the measure to:

IMC = Measure Equipment Cost + Measure Labor Cost

Using this equation, the incremental measure cost for the measure in this workpaper is $44.15 per ton.
IMC = $14.69 per ton + $29.46 per ton =  $44.15 per ton
Summary Table for Section 4
	Measure ID
	Measure Application Type
	Base Case Total Cost
	Measure Case Total Cost
	Gross Measure Case Cost
	Incremental Measure Cost

	R119
	REA
	$0
	$44.15
	$44.15
	$44.15


Appendices

A. (1.4.1) DEER Base Case and Measure Case Information 

Electric Savings (ΔW):              

	Building type  
	Bldg Vintage  
	Climate Zone  
	Electric Savings Watts 
	Deer units
	DEER Version
	Impact IDs

	GRO
	03
	CZ01
	15.200
	tons
	2008
	D03-220

	GRO
	03
	CZ02
	40.912
	tons
	2008
	D03-220

	GRO
	03
	CZ03
	13.646
	tons
	2008
	D03-220

	GRO
	03
	CZ04
	26.304
	tons
	2008
	D03-220

	GRO
	03
	CZ05
	20.031
	tons
	2008
	D03-220

	GRO
	03
	CZ11
	33.132
	tons
	2008
	D03-220

	GRO
	03
	CZ12
	18.391
	tons
	2008
	D03-220

	GRO
	03
	CZ13
	30.177
	tons
	2008
	D03-220

	GRO
	03
	CZ16
	36.158
	tons
	2008
	D03-220

	GRO
	07
	CZ01
	9.413
	tons
	2008
	D03-220

	GRO
	07
	CZ02
	12.176
	tons
	2008
	D03-220

	GRO
	07
	CZ03
	2.268
	tons
	2008
	D03-220

	GRO
	07
	CZ04
	3.982
	tons
	2008
	D03-220

	GRO
	07
	CZ05
	1.313
	tons
	2008
	D03-220

	GRO
	07
	CZ11
	32.058
	tons
	2008
	D03-220

	GRO
	07
	CZ12
	10.184
	tons
	2008
	D03-220

	GRO
	07
	CZ13
	11.217
	tons
	2008
	D03-220

	GRO
	07
	CZ16
	15.293
	tons
	2008
	D03-220

	GRO
	75
	CZ01
	29.5875
	tons
	2008
	D03-220

	GRO
	75
	CZ02
	53.0066
	tons
	2008
	D03-220

	GRO
	75
	CZ03
	40.7274
	tons
	2008
	D03-220

	GRO
	75
	CZ04
	35.6264
	tons
	2008
	D03-220

	GRO
	75
	CZ05
	17.2158
	tons
	2008
	D03-220

	GRO
	75
	CZ11
	54.1262
	tons
	2008
	D03-220

	GRO
	75
	CZ12
	45.6171
	tons
	2008
	D03-220

	GRO
	75
	CZ13
	50.8956
	tons
	2008
	D03-220

	GRO
	75
	CZ16
	42.6660
	tons
	2008
	D03-220

	GRO
	85
	CZ01
	31.0056
	tons
	2008
	D03-220

	GRO
	85
	CZ02
	57.8061
	tons
	2008
	D03-220

	GRO
	85
	CZ03
	40.6397
	tons
	2008
	D03-220

	GRO
	85
	CZ04
	38.8936
	tons
	2008
	D03-220

	GRO
	85
	CZ05
	17.8846
	tons
	2008
	D03-220

	GRO
	85
	CZ11
	52.1035
	tons
	2008
	D03-220

	GRO
	85
	CZ12
	41.8047
	tons
	2008
	D03-220

	GRO
	85
	CZ13
	45.1955
	tons
	2008
	D03-220

	GRO
	85
	CZ16
	36.4641
	tons
	2008
	D03-220

	GRO
	96
	CZ01
	10.3514
	tons
	2008
	D03-220

	GRO
	96
	CZ02
	28.2625
	tons
	2008
	D03-220

	GRO
	96
	CZ03
	17.4673
	tons
	2008
	D03-220

	GRO
	96
	CZ04
	19.7229
	tons
	2008
	D03-220

	GRO
	96
	CZ05
	11.0086
	tons
	2008
	D03-220

	GRO
	96
	CZ11
	27.8790
	tons
	2008
	D03-220

	GRO
	96
	CZ12
	28.2943
	tons
	2008
	D03-220

	GRO
	96
	CZ13
	29.5612
	tons
	2008
	D03-220

	GRO
	96
	CZ16
	40.2717
	tons
	2008
	D03-220


Gas Savings (ΔTh):         

	Building type  
	Bldg Vintage  
	Climate Zone  
	Interactive Only?

Yes / No
	Gas Savings Therms
	Deer units
	DEER Version
	Impact IDs

	GRO
	03
	CZ01
	Yes
	0.08321
	tons
	2008
	D03-220

	GRO
	03
	CZ02
	Yes
	0.06278
	tons
	2008
	D03-220

	GRO
	03
	CZ03
	Yes
	0.07759
	tons
	2008
	D03-220

	GRO
	03
	CZ04
	Yes
	0.06395
	tons
	2008
	D03-220

	GRO
	03
	CZ05
	Yes
	0.08166
	tons
	2008
	D03-220

	GRO
	03
	CZ11
	Yes
	0.05098
	tons
	2008
	D03-220

	GRO
	03
	CZ12
	Yes
	0.06215
	tons
	2008
	D03-220

	GRO
	03
	CZ13
	Yes
	0.05139
	tons
	2008
	D03-220

	GRO
	03
	CZ16
	Yes
	0.07082
	tons
	2008
	D03-220

	GRO
	07
	CZ01
	Yes
	0.08140
	tons
	2008
	D03-220

	GRO
	07
	CZ02
	Yes
	0.05995
	tons
	2008
	D03-220

	GRO
	07
	CZ03
	Yes
	0.06123
	tons
	2008
	D03-220

	GRO
	07
	CZ04
	Yes
	0.04742
	tons
	2008
	D03-220

	GRO
	07
	CZ05
	Yes
	0.06034
	tons
	2008
	D03-220

	GRO
	07
	CZ11
	Yes
	0.05459
	tons
	2008
	D03-220

	GRO
	07
	CZ12
	Yes
	0.04475
	tons
	2008
	D03-220

	GRO
	07
	CZ13
	Yes
	0.04301
	tons
	2008
	D03-220

	GRO
	07
	CZ16
	Yes
	0.06518
	tons
	2008
	D03-220

	GRO
	75
	CZ01
	Yes
	0.07129
	tons
	2008
	D03-220

	GRO
	75
	CZ02
	Yes
	0.05523
	tons
	2008
	D03-220

	GRO
	75
	CZ03
	Yes
	0.07126
	tons
	2008
	D03-220

	GRO
	75
	CZ04
	Yes
	0.04480
	tons
	2008
	D03-220

	GRO
	75
	CZ05
	Yes
	0.06988
	tons
	2008
	D03-220

	GRO
	75
	CZ11
	Yes
	0.04066
	tons
	2008
	D03-220

	GRO
	75
	CZ12
	Yes
	0.05659
	tons
	2008
	D03-220

	GRO
	75
	CZ13
	Yes
	0.04853
	tons
	2008
	D03-220

	GRO
	75
	CZ16
	Yes
	0.05528
	tons
	2008
	D03-220

	GRO
	85
	CZ01
	Yes
	0.07337
	tons
	2008
	D03-220

	GRO
	85
	CZ02
	Yes
	0.04970
	tons
	2008
	D03-220

	GRO
	85
	CZ03
	Yes
	0.06954
	tons
	2008
	D03-220

	GRO
	85
	CZ04
	Yes
	0.06195
	tons
	2008
	D03-220

	GRO
	85
	CZ05
	Yes
	0.06883
	tons
	2008
	D03-220

	GRO
	85
	CZ11
	Yes
	0.05063
	tons
	2008
	D03-220

	GRO
	85
	CZ12
	Yes
	0.04995
	tons
	2008
	D03-220

	GRO
	85
	CZ13
	Yes
	0.04429
	tons
	2008
	D03-220

	GRO
	85
	CZ16
	Yes
	0.06416
	tons
	2008
	D03-220

	GRO
	96
	CZ01
	Yes
	0.07440
	tons
	2008
	D03-220

	GRO
	96
	CZ02
	Yes
	0.05008
	tons
	2008
	D03-220

	GRO
	96
	CZ03
	Yes
	0.06521
	tons
	2008
	D03-220

	GRO
	96
	CZ04
	Yes
	0.05996
	tons
	2008
	D03-220

	GRO
	96
	CZ05
	Yes
	0.06930
	tons
	2008
	D03-220

	GRO
	96
	CZ11
	Yes
	0.03868
	tons
	2008
	D03-220

	GRO
	96
	CZ12
	Yes
	0.05778
	tons
	2008
	D03-220

	GRO
	96
	CZ13
	Yes
	0.04180
	tons
	2008
	D03-220

	GRO
	96
	CZ16
	Yes
	0.05433
	tons
	2008
	D03-220


References: 
2004-2005 Database for Energy Efficiency Resources, Version 2.01, October 26, 2005,  EEM D03-220 http://eega.cpus.ca.gov/deer.
Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008).xls from DEER for Energy-Efficient Resources: Version 2008 found at: http://www.deeresources.com/index.php?option=com_content&view=article&id=65&Itemid=57 Under:  Technology and Measure Cost Data  Tab: NR-Commercial Refrigeration Cell:  E41 and G41.
.  
� Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008).xls from DEER for Energy-Efficient Resources: Version 2008 found at: � HYPERLINK "http://www.deeresources.com/index.php?option=com_content&view=article&id=65&Itemid=57" �http://www.deeresources.com/index.php?option=com_content&view=article&id=65&Itemid=57� Under:  Technology and Measure Cost Data  Tab: NR-Commercial Refrigeration Cell:  E41 and G41.
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� The DEER Measure Cost Data Users Guide found on � HYPERLINK "http://www.deeresources.com" �www.deeresources.com� under DEER2011 Database Format hyperlink, DEER2011 for 13-14, spreadsheet SPTdata_format-V0.97.xls.
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