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[bookmark: _Toc120257002]Measure Summary Table
	Measure Name
	Work Paper RunID:  WPSCXXXXXXXX-
	CZ
	Target Sector
	Measure Electric End Use Shape (Load Shape)
	EUL or RUL
E3 Name:
Measure Type (To Look up Measure Life)  
	NTG
E3 Name:
Program Type (To Look Up Net-to-Gross Ratio)            
	Unit Definition
	Program Type (NEW, ROB, RET)
	Gross Measure Cost ($/unit)
	Incremental  Measure Cost ($/unit)
	Gas Savings (Therms)
	Gross Unit Annual Electricity Savings (kWh/unit)
	User Entered kW Savings per unit (kW/unit)
	% Eligible for TOU AC Adjustment
	Total Number of Units
	Gross Realization Rate (GRR)
	Delivery Methods)

	25-100 ton double effect gas abs
	N/A
	6
	Office
	
	18
	
	Ton
	RET
	900
	400
	173
	
	
	  
	534
	  
	 

	25-100 ton double effect gas abs
	N/A
	8
	Office
	
	18
	
	Ton
	RET
	900
	400
	198
	
	
	
	592
	
	

	25-100 ton double effect gas abs
	N/A
	9
	Office
	
	18
	
	Ton
	RET
	900
	400
	205
	
	
	
	592
	
	

	25-100 ton double effect gas abs
	N/A
	10
	Office
	
	18
	
	Ton
	RET
	900
	400
	215
	
	
	
	592
	
	

	25-100 ton double effect gas abs
	N/A
	14
	Office
	
	18
	
	Ton
	RET
	900
	400
	208
	
	
	
	591
	
	

	25-100 ton double effect gas abs
	N/A
	15
	Office
	
	18
	
	Ton
	RET
	900
	400
	267
	
	
	
	593
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	 
	 
	
	 
	 
	 
	 
	 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc238955952]
Table of Contents
Revision History	i
Measure Summary Table	ii
List of Figures	v
List of Tables	v
Section 1.	General Measure & Baseline Data	1
1.1	Measure & Delivery Description	1
1.2	DEER Differences Analysis	3
1.3	Code Analysis	3
1.4	Measure Effective Useful Life	3
1.5	Net-to-Gross Ratios for Different Program Strategies	3
1.6	Gross Realization Rate	3
1.7	Time-of-Use Adjustment Factor	3
Section 2.	Energy Savings & Demand Reduction Calculations	3
Section 3.	Load Shapes	3
Section 4.	Base Case & Measure Costs	4
4.1	Base Case Cost	4
4.2	Gross Measure Cost	4
Gross Measure Data	4
4.3	Incremental Measure Cost	4
Attachments	5
References	6
Table and Figure Titles	7

[bookmark: _Toc172205729][bookmark: _Toc203446793][bookmark: _Toc238955856][bookmark: _Toc238955953][bookmark: _Toc120257003]
List of Figures
[bookmark: _Toc120257004]List of Tables


[bookmark: _Toc120257005]General Measure & Baseline Data

EnergyPro modeling software was the primary tool used to determine the energy savings for this measure.  A generic office model for pre-1978 buildings was created and used to simulate cooling loads in each of the climate zones.  DEER v2.1 office building guidelines and default software values were used as guides for the following basic parameters:  

	10,000 sqft, equal sides
2 floors
Pre-1978 equivalent roof, flat
Pre-1978 equivalent walls
40% window to wall area
single-pane metal frame windows

	9 foot ceiling height
12 foot wall height
slab foundation
Occupancy 100 sqft/person
Lighting density -1.2 watts/sqft
Receptacle loads – 1.5 watts/sqft.
cooling set point – 76’F



The “old” double effect gas absorption (COP-0.6) simulation was run first, and the cooling load and annual energy usage was determined.  Then the “new” unit (COP-1.0) simulation was run.  Energy savings per ton was then calculated using the following equation:

(ENERGY USAGE old ÷ COOLING LOAD old ) – 
		(ENERGY USAGE new ÷ COOLING LOAD new ) = THERMS/TON

	ENERGY USAGE = Btu
	COOLING LOAD = ton
	TON = 12,000 Btu/ton
Simulations were then run for the old and new gas cooling units.  Natural gas savings was calculated using the above equation.
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All sources for the entries in these summary tables are cited in the pertinent sections of the Work Paper and should not be repeated in the summary tables.
	Natural Gas Chiller Replacement Program for Units up to 100 tons: 
	Replace existing less efficient gas chillers with efficient double effect absorption.

	Savings Impacts Common Units: 
	Refrigerant Tons (RT)

	Base Case Description: 
	Single effect natural gas absorption COP .35

	Costs Common Units: 
	Same as Savings Impacts

	Measure Equipment Cost ($/unit): 
	The equipment cost of the energy efficiency measure.

	Measure Incremental Cost ($/unit): 
	In this program the incremental cost is equal to the measure equipment cost..

	Measure Installed Cost ($/unit): 
	The total of the measure equipment and installation labor costs.

	Effective Useful Life (years): 
	18 years

	Program Type:
	Early Retirement (RET) 

	Net-to-Gross Ratios: 
	NTG used is .8 (non-DEER listed default value)

	Comments:
	Customer options are limited to available product. 



Gas Savings 
	Unit of Measure
	Building Type
	Building Vintage 
	Climate Zone6
	Gross Annual Nat. Gas Savings (therms/unit)

	Tons 
	Office
	<1978
	6
	173

	Tons
	Office
	<1978
	8
	198

	Tons
Tons
Tons
Tons
	Office
Office
Office
Office
	<1978
<1978
<1978
<1978
	9
10
14
15
	205
215
208
267



Measure Data 
	Unit of Measure 
	Program Strategy 
	Base Equipment Cost 
	Measure Equipment Cost 
	Incremental Cost 
	Labor Cost 
	Installed Cost 

	Double effect absorption per ton
	RET
	N/A
	$900/ton
	$900/ton
	$400/ton
	$1300/ton



· Measure Description:  Early retirement and replacement of old gas chillers with new high efficiency double effect gas absorption chillers in the 25-100 ton range for the small commercial market. 
Gas cooling units are installed in small businesses throughout the SCG service territory.  These units are old and may fail soon, so customers are entering the market to replace the units.  The market share for gas cooling has been on the decline over the years due to a variety of factors including rising gas rates, lower costs for the electric alternative product, high equipment prices for the gas units, limited product choice (few manufacturers) poor market strategy by the upstream players, and lack of quality assurance for the product and lack of qualified installers. This program will work to ensure the replacement of these old existing units and transition to new high efficiency gas AC equipment instead of alternative technologies.

Cypress believes it is in the best interest of the natural gas industry to continue to serve its customer base that has opted for gas cooling product in the past by continuing to serve this market through the promotion of newer more efficient equipment and by working to improve the quality of installations and service by working with the manufacturers, distributors, and contractors that provide the product to the end use customer. Cypress believes this program can improve both the economics and quality control aspects of gas cooling while providing energy savings for SCG and its customers.


[bookmark: _Toc214003084][bookmark: _Toc120257007]DEER Differences Analysis
Note: This is a non-DEER measure. Gas cooling is not listed. Natural gas chillers are not included in the DEER  database.

[bookmark: _Toc120257008][bookmark: _Toc214003087]Code Analysis 
N/A Program is currently limited to retrofit only. Gas cooling products are listed in the California Energy Commission Title 20 Appliance Standards
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	Effective Useful Life (years): 
	18 years


This is the same as typical HVAC equipment Retrofit 
(RET) – replacing a working technology prior to failure.  


[bookmark: _Toc214003089][bookmark: _Toc120257010]Net-to-Gross Ratios for Different Program Strategies

	Net-to-Gross Ratios: 
	NTG used is .8 (non-DEER listed gas equipment default value)



[bookmark: _Toc120257011]Gross Realization Rate

N/A no M&V studies where found to demonstrate this Rate
[bookmark: _Toc120257012]Time-of-Use Adjustment Factor

N/A  Gas measure
[bookmark: _Toc214003090][bookmark: _Toc120257013]Energy Savings & Demand Reduction Calculations

N/A  Gas measure– This measure will not impact electrical load as currently defined as a gas cooling replacement program. 

[bookmark: _Toc214003093][bookmark: _Toc120257014]Load Shapes

This measure will not impact electrical load.

[bookmark: _Toc214003096][bookmark: _Toc120257015]Base Case & Measure Costs

[bookmark: _Toc214003097][bookmark: _Toc120257016]Base case for the gas cooling program are determined by an estimated degradation factor of the customers current equipment. That is a COP[footnoteRef:1] of .35 for absorption equipment and .60 for gas engine driven equipment. New equipment meets or exceeds minimum efficiencies as listed in California Title 20 Appliance Standards. Energy Pro analysis for typical residential and commercial applications have been developed as a means of estimating energy savings. [1:  Note: COP old unit efficiency ratings are estimates based on industry experts. The primary source for determining degradation factors was Conservation Technology, Mr Ying Yu who has considerable expertise in monitoring and installation of monitoring equipment for gas cooling.
] 

Base Case Cost
Base case measure costs include the cost of the equipment from the contractor to the customer and installation or labor charges. The costs do not include upgrades to ducting or plumbing system or any costs that are not directly related to the change out of the cold generator. Confidential cost estimates were compiled from the market channel and include inputs from manufacturers, distributors ,and contractors. These include  installation cost estimates were taken from industry contractors and distributors. Confidential cost estimates were provided by United Air Conditioning in Yorba Linda, Darrow Heating & Air in North Hollywood, Mediterranean Heating & Air in Canoga Park, Thermal Comfort Systems, in Northridge and Howard Industries in Culver City, and Summit Energy. All quotes confidential.

[bookmark: _Toc214003098][bookmark: _Toc120257017]Gross Measure Cost
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Measure Data 
	Unit of Measure 
	Program Strategy 
	Base Equipment Cost 
	Measure Equipment Cost 
	Incremental Cost 
	Labor Cost 
	Installed Cost 

	Double effect absorption per ton
	RET
	N/A
	$900/ton
	$900/ton
	$400/ton
	$1300/ton




[bookmark: _Toc120257019][bookmark: _Toc214003099]Incremental Measure Cost 
The incremental costs and the full measure costs are the same for this program as the alternative measure is a fuel switch to electric cooling as opposed to a higher level of incremental energy efficiency of the measure type which is not available.


[bookmark: _Toc238955954][bookmark: _Toc120257020][bookmark: _Toc214003102]Attachments
[bookmark: _Toc238955955][bookmark: _Toc120257021]NONE
References
1. DEER Measure Cost Users Guide 
2. Energy Pro 4.4 Building Energy Simulation Software, EnergySoft LLC, Martyn Dodd
3. 2005 Building Energy Efficiency Standards for residential and nonresidential buildings, CEC, October 1, 2005.

[bookmark: _Toc120257022]
 Table and Figure Titles
SCGWP 091116A	7	11/16/2009
Southern California Gas Company
