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At a Glance Summary

	Measure Description: 
	Non-Residential Energy Audits

	Savings Impacts Common Units: 
	Per Audit by Audit Type and Customer Type    
 (Non-Residential) 

	Customer Base Case Description: 
	Existing Customer Facility and Equipment

	Code Base Case Description: 
	N/A

	Costs Common Units: 
	Various

	Measure Equipment Cost ($/unit): 
	Various – see description

	Measure Incremental Cost ($/unit): 
	Various – see description

	Measure Installed Cost ($/unit): 
	Various – see description

	Measure Load Shape: 
	Commercial Lighting and HVAC – see Section 3

	Effective Useful Life (years): 
	3.0 years
Source:  Energy Efficiency Policy Manual v.2. CPUC, Aug 2003.
(Audits not in DEER 2011 update)

	Program Type:
	Non-Residential Energy Audits

	Net-to-Gross Ratios: 
	Varies by type – see measure list
Source: "Evaluation of the 2004-2005

Nonresidential Audit and PG&E Local Program”, Study ID# PGE0216.01 done by Itron, Inc. dated September 4, 2008.

	Important Comments:
	Savings are based entirely on the "Evaluation of the 2004-2005

Nonresidential Audit and PG&E Local Program”, Study ID# PGE0216.01 done by Itron, Inc. dated September 4, 2008
, with the exception of the following audit types:

Small Business Survey (SBS) audit tool:

The SBS tool was created and implemented in 2009, after the 2004/2005 Evaluation was completed.  The kWh, kW, and therm savings are assumed to be the same as the 'Very Small/Small' section of the evaluated on-site audits (Checklist & BEST), because the SBS tool's intended customers most closely resembles this group.  Because the SBS tool also targets 'Medium' customers and provides a more comprehensive selection of potential recommended measures than Checklist audits, these assumed values are conservative.  These savings values will be updated once the SBS tool has been used thoroughly and available data has been considered in an impact evaluation study.  

Sales Engineer Audit (SEA):

The SEA audit type was created and implemented after the completion of the 2004/2005 Evaluation.  The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST audits.  This assignment of savings has been chosen, because the SEA audit is very similar to the BEST audit in scope and targeted customers.  These savings values will be updated once the Sale Engineer Audit has been used thoroughly and available data has been considered in an impact evaluation study. 
Sales Engineer Integrated (SEI) Audit:

The SEI audit type was also created and implemented after the completion of the 2004/2005 Evaluation.  The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST Integrated Proc audits.  This assignment of savings has been chosen, because the SEI audit is very similar to the BEST Integrated Proc audit in scope and targeted customers.  These savings values will be updated once the Sales Engineer Integrated Audit has been used thoroughly and available data has been considered in an impact evaluation study.  
SBS Phone Audit (RSP):

The SBS Phone audit type was also created and implemented after the completion of the 2004/2005 Evaluation.  The kWh, kW, and therm savings are assumed to be the same as those assigned to the Phone (BCC) audit.  This assignment of savings has been chosen, because the SBS Phone audit is simply a phone audit that uses the SBS audit tool.  The decision to link this audit’s savings to the Phone audit, instead of the SBS audit’s savings is based on the methodology employed in the 2004/2005 Nonresidential Audit Evaluation.  In addition to the scope of the audit, the evaluation considers the customers’ interaction with the audit, which makes the SBS Phone audit most like the Phone (BCC) audit.  These savings values will be updated once the SBS Phone Audit has been used thoroughly and available data has been considered in an impact evaluation study.  
Savings are “above and beyond those accomplished through rebate programs.”

Energy Insight Onsite Audit (EFA):
The EFA audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST audits. This assignment of savings has been chosen, because the EFA audit is very similar to the BEST audit in scope and targeted customers. These savings values will be updated once the EFA audit has been used thoroughly and available data has been considered in an impact evaluation study.
Energy Insight Onsite Integrated Audit (EFI):
The EFI audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST – Integrated Process audits. This assignment of savings has been chosen, because the EFI audit is very similar to the BEST – Integrated Process audit in scope and targeted customers. These savings values will be updated once the EFI audit has been used thoroughly and available data has been considered in an impact evaluation study.
Energy Insight Phone Audit (EPA):
The EPA audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the Phone (BCC) audits. This assignment of savings has been chosen, because the EPA audit is very similar to the Phone (BCC) audit in scope and targeted customers. These savings values will be updated once the EPA audit has been used thoroughly and available data has been considered in an impact evaluation study.
Energy Insight Phone Integrated Audit (EPI):
The EPI audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the Phone (BCC) audits. This assignment of savings has been chosen, because the EPI audit is very similar to the Phone (BCC) audit in scope and targeted customers. These savings values will be updated once the EPI audit has been used thoroughly and available data has been considered in an impact evaluation study.
Energy Insight Partner Audit (EA3):
The EA3 audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST audits. This assignment of savings has been chosen, because the EA3 audit is very similar to the BEST audit in scope and targeted customers. These savings values will be updated once the EA3 audit has been used thoroughly and available data has been considered in an impact evaluation study.



 At-A-Glance Measure List 

For all non-residential audits: Building Type is ANY, Building Vintage is EX, and Climate Zones is PGE. The savings are defined by the type of audit and customer size, according to the service codes below.   

ON-SITE Non-Residential Audits

Savings based on 2004/2005 Evaluation,1 PG&E specific numbers
	Service Code
	On-Site Audit Type
	Cust. Size: EM&V Ref
	Targeted Annual kWh and therm Usage
	End Use
	On-Site Audits
	Incr. Measure Cost ($/kWh saved)
	Incr. Measure Cost ($/therm saved)
	EUL (years)

	
	
	
	
	
	kWh/ audit
	kW/ audit
	therm/ audit
	 NTG (PG&E)
	
	
	

	R8Y
	Checklist
	Very Small / Small
	≤ 876,000 kWh/year

or

≤50,000 therms
	Lighting
	354.8
	0.1
	0
	62%
	0.08
	 
	3

	
	
	
	
	Cooling
	305.6
	0.3
	0
	26%
	0.2
	1.6
	

	R5J

EFA

EA3
	BEST

EI Onsite Audit

EI Partner Audit
	
	
	Gas
	0
	0
	100.8
	20%
	 
	1.6
	

	RSA 
	SBS3
	
	
	Total
	660.5
	0.5
	100.8
	-1
	 
	 
	

	SEA
	Sales Engineer Audit3
	
	
	
	
	
	
	
	
	
	

	R5J

EFA

EA3
	BEST

EI Onsite Audit

EI Partner Audit
	Medium / Large
	>876,000 kWh/year

or

>50,000 therms
	Lighting
	1,295.60
	0.6
	-0.1
	37%
	0.08
	 
	3

	
	
	
	
	Cooling
	391.8
	0.5
	0
	33%
	0.2
	1.6
	

	SEA
	Sales Engineer Audit3
	Large
	
	
	
	
	
	
	
	
	

	RLI
	Large Integrated Audit
	
	
	Gas
	0
	0
	789
	30%
	 
	1.6
	

	C3D
	Large Consultant
	
	
	
	
	
	
	
	
	
	

	R6P
	Large Consultant
	
	
	Total
	1,687.40
	1.1
	788.9
	-1
	 
	 
	

	R50
EFI
	BEST- Integrated Process
EI Onsite Integrated Audit
	Local Program
	
	Total
	3,169.80
	1.8
	240.8
	12%
	0.08, 0.20 2
	1.6
	3

	SEI
	Sales Engineer Integrated3
	
	
	
	
	
	
	
	
	
	

	1 The kWh impact NTG ratios for Lighting and Cooling were reported by end use. The therm NTG was evaluated separately and is shown under the "Gas" category. The total NTG for lighting, cooling and gas combined is not available.  The "Total" kWh impact NTG ratio for lighting and cooling combined by customer size is: Very Small/Small - 46%, Medium/Large - 36%.

	

	

	2 IMC depends on end use, BEST-Integrated Audit savings were not distinguished by end use, thus appropriate IMC should be chosen based on audit.

	

	3 The Small Business Survey (SBS), Sales Engineer (SEA), and Sales Engineer Integrated (SEI) audits were created and implemented after the 2004/2005 Evaluation was completed.  Their kWh, kW, and therm savings assignments are defined in section 1.4 of this report.

	


REMOTE Non-Residential Audits

Savings based on 2004/2005 Evaluation,1 statewide numbers (PG&E specific results not available)
	Service Code
	Remote Audit Type
	Cust. Size: EM&V Ref
	Targeted Annual kWh and therm Usage
	End Use
	Remote Audits
	Incr. Measure Cost ($/kWh saved)
	Incr. Measure Cost ($/therm saved)
	EUL (years)

	
	
	
	
	
	kWh/ audit
	kW/ audit
	therm/ audit
	NTG
	
	
	

	N/A
	On-line (BEA)
	Very Small/ Small
	≤ 876,000 kWh/year
or

≤50,000 therms
	Lighting
	851.3
	0.4
	-0.2
	31%
	0.08
	 
	3

	
	
	
	
	Cooling 
	2,947.3
	1.8
	8.6
	6%
	0.20
	1.60
	

	
	
	
	
	Gas
	0.0
	0.0
	172.8
	5%
	 
	1.60
	

	
	
	
	
	Total
	3,798.6
	2.2
	181.2
	-  4
	 
	 
	

	DIV
	CD-ROM - Divisions
	Very Small/ Small
	≤ 876,000 kWh/year
or

≤50,000 therms
	Lighting
	233.4
	0.1
	0.0
	27%
	0.08
	 
	3

	
	
	
	
	Cooling 
	63.7
	0.1
	0.0
	42%
	0.20
	1.60
	

	R6M
	CD-ROM - Centralized
	
	
	Gas
	0.0
	0.0
	205.8
	15%
	 
	1.60
	

	
	
	
	
	Total
	297.1
	0.2
	205.7
	-  4
	 
	 
	

	A1K
	Mail-in (BABE)
	Very Small/ Small
	≤ 876,000 kWh/year
or

≤50,000 therms
	Lighting
	359.0
	0.2
	0.0
	64%
	0.08
	 
	3

	
	
	
	
	Cooling 
	440.2
	0.3
	0.3
	6%
	0.20
	1.60
	

	
	
	
	
	Gas
	0.0
	0.0
	78.3
	33%
	 
	1.60
	

	
	
	
	
	Total
	799.2
	0.5
	78.5
	-  4
	 
	 
	

	R6Q

EPA

EPI
	Phone (BCC)

EI Phone Audit

EI Phone Integrated Audit
	Very Small/ Small
	≤ 876,000 kWh/year
or

≤50,000 therms
	Lighting
	236.3
	0.1
	0.0
	48%
	0.08
	 
	3

	
	
	
	
	Cooling 
	212.7
	0.2
	0.3
	27%
	0.20
	1.60
	

	RSP
	SBS Phone5
	
	
	Gas
	0.0
	0.0
	814.5
	10%
	 
	1.60
	

	
	
	
	
	Total
	449.0
	0.3
	814.8
	-  4
	 
	 
	

	4The kWh impact NTG ratios for Lighting and Cooling were reported by end use. The therm NTG was evaluated separately and is shown under the "Gas" category. The total NTG for lighting, cooling and gas combined is not available.  The "Total" kWh impact NTG ratio for lighting and cooling combined by audit type is: Online - 11%, CD-ROM - 31%, Mail - 32%, Phone - 38%.

5 SBS Phone (RSP) audits were created and implemented after the 2004/2005 Evaluation was completed.  Their kWh, kW, and therm savings assignments are defined in section 1.4 of this report.
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Document Revision History

	Revision 0
	Date  10/09/07
	Energy Audits PGECOALL102 R0.doc
	Grant Brohard (PG&E)

	Revision 1
	4/20/09
	Energy Audits PGECOALL102 R1.doc
	Lianne Williams (PG&E)
1. Updated workpaper based on new report, “Evaluation of the 2004-2005 Nonresidential Audit and PG&E Local Program”, done by Itron dated Sept. 4, 2008. 

2. Savings attributable to audit program, “above and beyond those accomplished through rebate programs,” decreased substantially because audit programs have become more aligned with rebate programs.

	Revision 2
	12/16/09
	Energy Audits PGECOALL102 R2.doc
	Andrew Wieszczyk (PG&E)

1. Updated workpaper to include the new Small Business Survey (SBS) audit tool, Sales Engineer Audits (SEA) Sales Engineer Integrated Audits (SEI), and SBS Phone audits (RSP).
2. Changed savings assignment form being determined by rate schedule to being determined by energy consumption.

	Revision 3
	6/8/2012
	Energy Audits PGECOALL102 R3.doc
	Charlie Middleton (PG&E)
Checked data reasonableness.

	Revision 4
	3/12/2014
	Added new measure codes for Energy Insight: 
Energy Insight Onsite Audit (EFA)

Energy Insight Onsite Integrated Audit (EFI)

Energy Insight Phone Audit (EPA)

Energy Insight Phone Integrated Audit (EPI)

Energy Insight Partner Audit (EA3)

No change in savings. 


	Charlie Middleton (PG&E)
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Section 1. General Measure & Baseline Data

1.1 Measure Description & Background

The Statewide Nonresidential Audit (Audit) Program provides energy efficiency information and energy conservation recommendations that are tailored (to the degree possible) to each participating customer.  Five distinct audits are offered to customers: Mail, CD-Rom, Online, Phone and On-site.  Customer information is gathered to make the individual energy conservation recommendations for each customer, culminating in the preparation of a tailored report (or list of recommendations) for each participant.

1.2 DEER Differences Analysis

Energy savings for non-residential energy audits are not given in the Database for Energy Efficient Resources (DEER).  DEER does give net-to-gross (NTG) ratios for non-residential energy audits.  The NTG values for non-residential energy audits according to the DEER NTG updates dated October 10, 2008, are shown in Table 1 below.

Table 1.  DEER 2008 NTG ratios for nonresidential audits

	Sector
	Target Market(s)
	Program Delivery Method/ Channel
	 NTG Values Recommended for 2006-07 update

	Nonresidential
	Medium and Large Customers (loads >100 kW) 
	On-Site Audit
	46%

	Nonresidential
	Very Small and Small Customers (loads <=100 kW)
	On-Site Audit
	48%

	Nonresidential
	Very Small Customers (loads less than 20 kW)
	Remote Audit via Phone, Mail-In, On-Line or CDROM approach
	29%


The DEER NTG ratios are not used for this workpaper for the reasons explained in this paragraph.  The DEER 2008 NTG update cites Chapter 11 of the “Draft 2006-2007 Ex Ante Net-To-Gross Ratio Update,” prepared by the California Public Utility Commission, dated August 20, 2008.  Chapter 11 (page 97) of the report explains that the NTG ratios “are based directly on the draft 2004/2005 Nonresidential Audit Evaluation.”
  The NTG values in the final 2004/2005 Evaluation (dated September 4, 2008)1 are different than the values in the draft 2004/2005 Evaluation (dated April 1, 2008).
  During the finalization of the 2004/2005 Nonresidential Audit Evaluation, the NTG values changed.  While the DEER NTG values were based on the best information available at the time (the draft 2004/2005 Evaluation), the NTG ratios from the final 2004/2005 Evaluation are used for this workpaper as they are the actual published values and should be considered more accurate.  These values are shown in Section 1.4.   
1.3 Codes & Standards Requirements Analysis

Codes & Standards requirements do not directly impact audits, but do impact measures the customer may take.  For retrofits, Title 20 codes requirements apply.  In addition, Title 24 requirements may apply for some renovations.
1.4 EM&V, Market Potential, and Other Studies

The "2003 Statewide Nonresidential Audit Program Evaluation", Study ID# PGE0206.01 done by Quantum Consulting, Inc. dated March 2005 concluded that energy audits have a direct quantifiable impact on identifying and procuring energy savings.
  The Revision 0 work paper was based on this study.  
In September 2008, an updated evaluation study, “Evaluation of the 2004-2005 Nonresidential Audit and PG&E Local Program”, Study ID# PGE0216.01 done by Itron, Inc., was released.  This report is used as the basis for this work paper.  The energy and demand savings attributable to the nonresidential audit program described in this work paper are directly from this evaluation study, with the exception of the following audit types:

Small Business Survey (SBS):

The SBS tool was created and implemented in 2009, after the 2004/2005 Evaluation1 was completed.  The kWh, kW, and therm savings are assumed to be the same as the 'Very Small/Small' section of the evaluated on-site audits (Checklist & BEST), because the SBS tool's intended customers most closely resembles this group.  Because the SBS tool also targets 'Medium' customers and provides a more comprehensive selection of potential recommended measures than Checklist audits, these assumed values are conservative.  These savings values will be updated once the SBS tool has been used thoroughly and available data has been considered in an impact evaluation study.  

Sales Engineer Audit (SEA):

The SEA audit type was created and implemented after the completion of the 2004/2005 Evaluation1.  The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST audits.  This assignment of savings has been chosen, because the SEA audit is very similar to the BEST audit in scope and targeted customers.  These savings values will be updated once the Sale Engineer Audit has been used thoroughly and available data has been considered in an impact evaluation study. 

Sales Engineer Integrated (SEI) Audit:

The SEI audit type was also created and implemented after the completion of the 2004/2005 Evaluation1.  The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST Integrated Proc audits.  This assignment of savings has been chosen, because the SEI audit is very similar to the BEST Integrated Proc audit in scope and targeted customers.  These savings values will be updated once the Sales Engineer Integrated Audit has been used thoroughly and available data has been considered in an impact evaluation study.  

SBS Phone Audit (RSP):

The SBS Phone audit type was also created and implemented after the completion of the 2004/2005 Evaluation1.  The kWh, kW, and therm savings are assumed to be the same as those assigned to the Phone (BCC) audit.  This assignment of savings has been chosen, because the SBS Phone audit is simply a phone audit that uses the SBS audit tool.  The decision to link this audit’s savings to the Phone audit, instead of the SBS audit’s savings is based on the methodology employed in the 2004/2005 Nonresidential Audit Evaluation.  In addition to the scope of the audit, the evaluation considers the customers’ interaction with the audit, which makes the SBS Phone audit most like the Phone (BCC) audit.  These savings values will be updated once the SBS Phone Audit has been used thoroughly and available data has been considered in an impact evaluation study.  

It is important to note that these savings are “above and beyond those accomplished through rebate programs.”1  The gross energy savings results for on-site and remote audits are shown in Table 2 and 3, respectively.  These values do not include NTG adjustments.
PG&E’s large integrated audit program was not specifically evaluated in the 2004/2005 Evaluation and thus savings for that program are counted under the “Medium/Large” On-site Audit category.  

Energy Insight Onsite Audit (EFA):

The EFA audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST audits. This assignment of savings has been chosen, because the EFA audit is very similar to the BEST audit in scope and targeted customers. These savings values will be updated once the EFA audit has been used thoroughly and available data has been considered in an impact evaluation study.

Energy Insight Onsite Integrated Audit (EFI):

The EFI audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST – Integrated Process audits. This assignment of savings has been chosen, because the EFI audit is very similar to the BEST – Integrated Process audit in scope and targeted customers. These savings values will be updated once the EFI audit has been used thoroughly and available data has been considered in an impact evaluation study.

Energy Insight Phone Audit (EPA):

The EPA audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the Phone (BCC) audits. This assignment of savings has been chosen, because the EPA audit is very similar to the Phone (BCC) audit in scope and targeted customers. These savings values will be updated once the EPA audit has been used thoroughly and available data has been considered in an impact evaluation study.

Energy Insight Phone Integrated Audit (EPI):

The EPI audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the Phone (BCC) audits. This assignment of savings has been chosen, because the EPI audit is very similar to the Phone (BCC) audit in scope and targeted customers. These savings values will be updated once the EPI audit has been used thoroughly and available data has been considered in an impact evaluation study.

Energy Insight Partner Audit (EA3):

The EA3 audit type was created and implemented after the completion of the 2004/2005 Evaluation. The kWh, kW, and therm savings are assumed to be the same as those assigned to the BEST audits. This assignment of savings has been chosen, because the EA3 audit is very similar to the BEST audit in scope and targeted customers. These savings values will be updated once the EA3 audit has been used thoroughly and available data has been considered in an impact evaluation study.

Table 2.  Gross savings per audit for on-site audits

	On-Site Audit Type
	Cust. Size: EM&V Ref
	Targeted Annual kWh and therm  Usage
	End Use
	On-Site Audits

	
	
	
	
	kWh/ audit
	kW/ audit
	therm/ audit

	Checklist
	Very Small / Small
	≤ 876,000 kWh/year
or

≤50,000 therms
	Lighting
	354.8
	0.1
	0

	Sales Engineer Audit
	
	
	Cooling
	305.6
	0.3
	0

	BEST

EI Onsite Audit

EI Partner Audit
	
	
	Gas
	0
	0
	100.8

	SBS1
	
	
	Total
	660.5
	0.5
	100.8

	BEST

EI Onsite Audit

EI Partner Audit
	Medium/Large
	> 876,000 kWh/year

or

>50,000 therms
	Lighting
	1,295.60
	0.6
	-0.1

	Sales Engineer Audit
	
	
	
	
	
	

	Large Integrated Audit
	Large 
	
	Cooling
	391.8
	0.5
	0

	Large Consultant
	
	
	Gas
	0
	0
	789

	Large Consultant
	
	
	Total
	1,687.40
	1.1
	788.9

	BEST- Integrated Proc

EI Onsite Integrated Audit
	Local Program
	
	Total
	3,169.80
	1.8
	240.8

	Sales Engineer Integrated
	
	
	
	
	
	


Note: These are based on PG&E specific results and exclude savings from “process” and “other” end uses.

1 The Small Business Survey (SBS), Sales Engineer (SEA), and Sales Engineer Integrated (SEI) audits were created and implemented after the 2004/2005 Evaluation was completed.  Their kWh, kW, and therm savings assignments are defined in section 1.4 of this report.
Table 3.  Gross savings per audit for remote audits

	Remote Audit Type
	Customer Size: EM&V Ref
	Targeted Annual kWh and therm  Usage
	End Use
	Remote Audits

	
	
	
	
	kWh/ audit
	kW/ audit
	therm/ audit

	On-line (BEA)
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	851.3
	0.4
	-0.2

	
	
	
	Cooling 
	2,947.3
	1.8
	8.6

	
	
	
	Gas
	0.0
	0.0
	172.8

	
	
	
	Total
	3,798.6
	2.2
	181.2

	CD-ROM - Divisions
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	233.4
	0.1
	0.0

	
	
	
	Cooling 
	63.7
	0.1
	0.0

	CD-ROM - Centralized
	
	
	Gas
	0.0
	0.0
	205.8

	
	
	
	Total
	297.1
	0.2
	205.7

	Mail-in (BABE)
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	359.0
	0.2
	0.0

	
	
	
	Cooling 
	440.2
	0.3
	0.3

	
	
	
	Gas
	0.0
	0.0
	78.3

	
	
	
	Total
	799.2
	0.5
	78.5

	Phone (BCC)

EI Phone Audit

EI Phone Integrated Audit
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	236.3
	0.1
	0.0

	
	
	
	Cooling 
	212.7
	0.2
	0.3

	SBS Phone1
	
	
	Gas
	0.0
	0.0
	814.5

	
	
	
	Total
	449.0
	0.3
	814.8


Note: These are based on statewide results because PG&E specific results were not available.
1SBS Phone (RSP) audits were created and implemented after the 2004/2005 Evaluation was completed.  Their kWh, kW, and therm savings assignments are defined in section 1.4 of this report.
The customer size is determined according to the following:

“Very small” participants are defined as having a demand less than 20 kW or 10,000 therms per year. 

“Small” participants are between 20 and 100 kW, or between 10,000 and 50,000 therms per year. 

“Medium” customers have energy demand of 100 to 500 kW or 50,000 to 250,000 therms. 

“Large” is greater than 500 kW or more than 250,000 therms per year.
Net-to-Gross Assumption:
The 2004/2005 Evaluation yielded results for the net-to-gross (NTG) ratio based on the type of audit, customer size, and end use.1  These results are used to determine the NTG for the PG&E on-site audit programs and remote audit programs as shown in Table 4 and 5, respectively.  

Table 4.  PG&E specific NTG ratios for on-site audits based on kWh impact (lighting and cooling) and therm impact (gas)

	On-Site Audit Type
	Customer Size: EM&V Ref
	Targeted Annual kWh and therm Usage
	End Use
	On-Site Audits

	
	
	
	
	 NTG (PG&E)

	Checklist
	Very Small / Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	62%

	Sales Engineer Audit
	
	
	Cooling
	26%

	BEST

EI Onsite Audit

EI Partner Audit


	
	
	Gas
	20%

	SBS
	
	
	Total
	-

	BEST

EI Onsite Audit

EI Partner Audit


	Medium/Large
	> 876,000 kWh/year or

>50,000 therms
	Lighting
	37%

	Sales Engineer Audit
	
	
	
	

	Large Proc- Integrated Audit
	Large 
	> 876,000 kWh/year or

>50,000 therms
	Cooling
	33%

	Large Consultant
	
	
	Gas
	30%

	Large Consultant
	
	
	Total
	-  

	BEST- Integrated Proc

EI Onsite Integrated Audit
	Local Program
	
	Total
	12%

	Sales Engineer Integrated
	
	
	
	


Note: These are based on PG&E specific results.  The kWh impact NTG ratios for Lighting and Cooling were reported by end use. The therm NTG was evaluated separately and is shown under the "Gas" category. The total NTG for lighting, cooling and gas combined is not available.  The "Total" kWh impact NTG ratio for lighting and cooling combined by customer size is: Very Small/Small - 46%, Medium/Large - 36%.


Table 5.  Statewide NTG ratios for remote audits based on kWh impact (lighting and cooling) and therm impact (gas)

	Remote Audit Type
	Customer Size: EM&V Ref
	Targeted Annual kWh and therm Usage
	End Use
	Remote Audits

	
	
	
	
	NTG (statewide)

	On-line (BEA)
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	31%

	
	
	
	Cooling 
	6%

	
	
	
	Gas
	5%

	
	
	
	Total
	-  

	CD-ROM - Divisions
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	27%

	
	
	
	Cooling 
	42%

	CD-ROM - Centralized
	
	
	Gas
	15%

	
	
	
	Total
	-  

	Mail-in (BABE)
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	64%

	
	
	
	Cooling 
	6%

	
	
	
	Gas
	33%

	
	
	
	Total
	-  

	Phone (BCC)

EI Phone Audit

EI Phone Integrated Audit


	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	48%

	
	
	
	Cooling 
	27%

	SBS Phone
	
	
	Gas
	10%

	
	
	
	Total
	-  


Note: These are based on statewide results because PG&E specific results were not available.  The kWh impact NTG ratios for Lighting and Cooling were reported by end use. The therm NTG was evaluated separately and is shown under the "Gas" category. The total NTG for lighting, cooling and gas combined is not available.  The "Total" kWh impact NTG ratio for lighting and cooling combined by audit type is: Online - 11%, CD-ROM - 31%, Mail - 32%, Phone - 38%.

In-service factor/first year installation rate: Assumed to be 100%.
Hours of Operation:  Various
Effective Useful Life: The effective useful life (EUL) for nonresidential audits was not included in the October 2008 DEER EUL update and the 2004/2005 Evaluation did not specifically discuss EUL.  Therefore, the EUL is defined to be 3.0 years based on the Energy Efficiency Policy Manual, v.2, dated August 2003.

1.5 Base Cases for Savings Estimates: Existing & Above Code

Both the 2003 and the 2004/2005 Evaluations found that energy audits have a direct quantifiable impact on identifying and procuring energy savings.  The findings of the 2004/2005 Evaluation are the basis for claiming associated energy and demand savings through the nonresidential audit program.1  

1.6 Base Cases & Measure Effective Useful Lives

The Energy Efficiency Policy Manual v.2. CPUC dated August 2003 set the EUL at 3.0 years.6
1.7 Net-to-Gross Ratios for Different Program Strategies

The net-to-gross (NTG) ratios from the 2004/2005 Evaluation are used for this workpaper.  They are shown in Table 4 and Table 5 in Section 1.4.    
Section 2. Calculation Methods

2.1 Energy Savings Estimation Methodologies

The “Evaluation of the 2004-2005 Nonresidential Audit and PG&E Local Program”, Study ID# PGE0216.01 done by Itron, Inc., dated September 4, 2008 provides the gross energy and demand savings per audit by the type of audit and customer size, with the exception of the audit types that were created and implemented after the evaluation as outlined in section 1.4.  It is important to note that these savings are “above and beyond those accomplished through rebate programs.”1  These figures do not include NTG adjustments.
The PG&E specific gross energy and demand savings for on-site audits are used in this workpaper because they are conservative and most closely reflect how PG&E’s carries out its nonresidential audit program.  The savings exclude impacts from “process” and “other” end uses. For remote audits (online, CD-ROM, mail, and phone), the statewide gross energy and demand savings are used because the 2004/2005 Evaluation did not separate savings by utility for remote audits.
Revision 2 changes the methodology of assigning the savings to customers from that used in previous revisions.  Previously, savings were assigned based on the customer's rate schedule.  With the addition of each new audit type came more rate schedules to consider.  Each rate schedule, for BEST audits and now SEA audits, had to be defined as either 'Very Small/Small' or 'Medium/Large'.  Since some rate schedules can span both of these groups, this method can be fairly inaccurate.  The new method of assigning the savings, employed by this work paper revision is to assign savings based on the customer’s energy use instead of the rate schedule.  The customer's size will be designated by the EM&V study's definition of: 



Small: 20-100 kW



Medium 100-500 kW

With operating hours defined by Itron as 8760 hrs/year, the split between small and medium customers occurs at 876,000 kWh/year.  MDSS will be used to sum (or extrapolate if necessary) the customer's kWh/yr of the last 12 months and assign customers with a usage greater than 876,000 kWh/year to receive the greater set of savings and those customers with less than 876,000 kWh/year to receive the lesser set of savings.  If the customers are gas only, MDSS will use the EM&V value of 50,000 therms to perform a similar assignment of savings.  

This methodology of assigning savings has the additional benefits of accurately assigning savings to a greater percentage of customers.  In the past, if a customer’s rate schedule did not match one of the targeted schedules, in the case of BEST and now SEA, they would be assigned the lower set of savings as a default.  Now, all customers will be considered on an even playing field.  Also, using energy use is more “true” to the EM&V study which uses energy use to define customer size, not rate schedule. 
Table 6.  Gross savings per audit for on-site audits

	On-Site Audit Type
	Cust. Size: EM&V Ref
	Targeted Annual kWh and therm Usage
	End Use
	On-Site Audits

	
	
	
	
	kWh/ audit
	kW/ audit
	therm/ audit

	Checklist
	Very Small / Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	354.8
	0.1
	0

	Sales Engineer Audit
	
	
	Cooling
	305.6
	0.3
	0

	BEST

EI Onsite Audit

EI Partner Audit


	
	
	Gas
	0
	0
	100.8

	SBS1
	
	
	Total
	660.5
	0.5
	100.8

	BEST

EI Onsite Audit

EI Partner Audit


	Medium/Large
	> 876,000 kWh/year or

>50,000 therms
	Lighting
	1,295.60
	0.6
	-0.1

	Sales Engineer Audit
	
	
	
	
	
	

	Large Proc- Integrated Audit
	Large 
	> 876,000 kWh/year or

>50,000 therms
	Cooling
	391.8
	0.5
	0

	Large Consultant
	
	
	Gas
	0
	0
	789

	Large Consultant
	
	
	Total
	1,687.40
	1.1
	788.9

	BEST- Integrated Proc

EI Onsite Integrated Audit
	Local Program
	
	Total
	3,169.80
	1.8
	240.8

	Sales Engineer Integrated
	
	
	
	
	
	


Note: These are based on PG&E specific results and exclude savings from “process” and “other” end uses.

Table 7.  Gross savings per audit for remote audits

	Remote Audit Type
	Customer Size: EM&V Ref
	Targeted Annual kWh and therm Usage
	End Use
	Remote Audits

	
	
	
	
	kWh/ audit
	kW/ audit
	therm/ audit

	On-line (BEA)
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	851.3
	0.4
	-0.2

	
	
	
	Cooling 
	2,947.3
	1.8
	8.6

	
	
	
	Gas
	0.0
	0.0
	172.8

	
	
	
	Total
	3,798.6
	2.2
	181.2

	CD-ROM - Divisions
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	233.4
	0.1
	0.0

	
	
	
	Cooling 
	63.7
	0.1
	0.0

	CD-ROM - Centralized
	
	
	Gas
	0.0
	0.0
	205.8

	
	
	
	Total
	297.1
	0.2
	205.7

	Mail-in (BABE)
	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	359.0
	0.2
	0.0

	
	
	
	Cooling 
	440.2
	0.3
	0.3

	
	
	
	Gas
	0.0
	0.0
	78.3

	
	
	
	Total
	799.2
	0.5
	78.5

	Phone (BCC)

EI Phone Audit

EI Phone Integrated Audit


	Very Small/ Small
	≤ 876,000 kWh/year or

≤50,000 therms
	Lighting
	236.3
	0.1
	0.0

	
	
	
	Cooling 
	212.7
	0.2
	0.3

	SBS Phone
	
	
	Gas
	0.0
	0.0
	814.5

	
	
	
	Total
	449.0
	0.3
	814.8


Note: These are based on statewide results because PG&E specific results were not available.

∆Watts/unit:

∆Watts/unit
= Base Watts/unit  -  Energy Efficient Unit Watts

Annual Energy Savings:

Energy Savings [kWh/Unit] = (∆Watts/unit) x (hours/day)x(days/year) x (In Service Rate)






1,000 Watts / kW

2.2. Demand Reduction Estimation Methodologies

The demand savings are based on the 2004/2005 Evaluation and are shown in Table 6 and Table 7 above.1
The annual energy savings and demand reduction calculation follow the basic formulas stated following, appropriately adjusted to reflect the particular change out, improvement and operating hours. 

The demand difference (watts per unit) is simply the difference between the electric demand of the base unit and the electric demand of the energy efficient unit.

∆Watts/unit:

∆Watts/unit
= Base Watts/unit  -  Energy Efficient Unit Watts

Demand Reduction:

Demand Reduction [kW/Unit] = (∆Watts/unit) x (In Service Rate) X (Peak Hour Load Share)





                 1,000 Watts s/ kW

Peak Hour Load Share: The load shapes will vary according to the particular customer’s operation and the measure(s) addressed.
2.3. Gas Energy Savings Estimation Methodologies

The gas energy savings are based on the 2004/2005 Evaluation and are shown in Table 6 and Table 7 above.1
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 Cases Load Shapes

The base case load shapes are the commercial lighting and HVAC load shapes.  These load shapes along with the corresponding savings and NTG by end use are used in the E3 calculator.  
3.2 Measure Load Shapes

The measure case load shapes are the commercial lighting and HVAC load shapes.  These load shapes along with the corresponding savings and NTG by end use are used in the E3 calculator.   

Section 4. Base Case & Measure Costs

Base case data is unique to the particular customer or derived from the DEER table depending on size and measure implemented.  Very small and small customers will most likely purchase equipment similar to that rebated under the PG&E ‘deemed’ programs.  The savings will vary depending upon the specific piece or piece of equipment they replace and also by customer type and even climate zone.  These details were not collected or analyzed in the impact assessment, but an EM&V study could be commissioned to collect this data in the future.  
Medium and large customers would more likely be replacing equipment rebated under PG&E’s Custom program. While this information was not collected in the study, it is assumed that the equipment costs would follow those used by the Custom program.  As a proxy for the actual costs, this analysis will use the incremental costs used in the current Custom program work paper, which is separated by end-use.

4.1 Base Cases Costs

Base costs will vary according to particular customer sector addressed and measure(s) implemented.  The assumption used is that the same analysis used for the Custom program applies to the customer decision to replace standard equipment with energy efficient equipment recommended in the audit.  Instead of attempting to collect the myriad of data necessary to determine an average base case cost, measure cost, incremental cost and full cost, this work paper will use the Custom incremental costs as a proxy until more detailed data is available.
4.2 Measure Costs

Measure costs will vary according to particular customer sector addressed and measure(s) implemented.  The assumption used is that the same analysis used for the Custom program applies to the customer decision to replace standard equipment with energy efficient equipment recommended in the audit.  Instead of attempting to collect the myriad of data necessary to determine an average base case cost, measure cost, incremental cost and full cost, this work paper will use the Custom incremental costs as a proxy until more detailed data is available.
4.3 Incremental & Full Measure Costs

The assumption used is that the same analysis used for the Custom program applies to the customer decision to replace standard equipment with energy efficient equipment recommended in the audit.  Instead of attempting to collect the myriad of data necessary to determine an average base case cost, measure cost, incremental cost and full cost, this work paper will use the Custom incremental costs as a proxy until more detailed data is available.

Table 8 describes the Custom work paper findings for the medium/large-sized customer.  This data was taken from the PG&E Custom Work paper.
  For the purposes of the E3 calculator, the same incremental costs are assumed for Very Small/Small customers.  This is the best estimate available and is reasonable since these savings are those above and beyond rebated programs, making the rebate channel less relevant.   The values in Table 8 are the incremental costs assumed for this work paper.
Table 8.  Incremental costs based on PG&E’s Custom Workpaper7
	End Use
	Non-residential Customer Size

	
	Very Small/ Small
	Medium/Large

	Incremental Cost
	Lighting
	Not Available by End-Use, assumed to be same as Medium/Large
	$0.08/kWh

	
	HVAC
	
	$0.20/kWh

	
	Natural  Gas
	
	$1.60/therm
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