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Executive Summary 
Silicon Valley Power (SVP) engaged Cadmus to conduct an impact evaluation of its 2019-2020 Business 

Rebate programs and also a process evaluation for its Standard Lighting Rebate program. Cadmus 

estimated gross annual energy savings and peak demand reductions attributable to these programs, in 

accordance with the 2017 California Municipal Utilities Association Savings Estimation Technical 

Reference Manual (TRM) and the California Energy Commission’s Publicly Owned Utility Evaluation, 

Measurement, and Verification Guidelines.  

To inform the impact evaluation, Cadmus conducted documentation reviews and verification interviews 

for a sample of projects. For the process evaluation, Cadmus completed web and phone surveys with a 

sample of participants.  

Based on the evaluation findings, Cadmus determined a 91.1% overall energy savings realization rate 

and a 109.4% demand reduction realization rate, as shown in Table 1 and Table 2, respectively. 

Primary factors contributing to variations in realization rates included adjustments to installed 

equipment hours of use (HOU), lack of demand reduction reporting, issues with data entry in calculators 

and program database, and custom calculation corrections for minor errors and updated measurement 

and verification data.  

Table 1. Summary of 2019-2020 Business Rebate Programs Evaluated Energy Savings 

Rebate Program 

Total 

Number of 

Projects 

Total Reported 

Savings (kWh/year) 

Evaluated Savings 

(kWh/year) 

Energy Savings 

Realization Rate (%) 
Precisiona 

Controls 1 9,569 9,184 96.0% 0%b 

Customer Directed 6 712,707 626,468 87.9% 0%b 

Data Center 13 8,823,473 7,462,296 84.6% 6.1% 

Standard Lighting 117 2,750,711 3,098,260 112.6% 12.5% 

Total 137 12,296,460 11,196,208 91.1% 5.1% 

a Program-level and overall precision is calculated at 90% confidence. 
b Precision is 0% because the program population is one project.  

Table 2. Summary of 2019-2020 Business Rebate Programs Evaluated Demand Reductiona 

Rebate Program 

Total 

Number of 

Projects 

Total Reported 

Demand Reduction 

(kW) 

Evaluated Demand 

Reduction (kW) 

Demand Reduction 

Realization Rate (%) 
Precisionb 

Controls 1 1.09 1.05 96.2% 0%c 

Customer Directed 6 87.10 88.82 102.0% 0%c 

Data Center 13 442.13 677.70 153.3% 343.9% 

Standard Lighting 117 2,086.69 2,095.00 100.4% 0.4% 

Total 137 2,617.01 2,862.57 109.4% 75.8% 

a SVP’s peak demand reduction period is defined as 2 p.m. to 5 p.m., Monday through Friday, June through September.  
b Program-level and overall precision is calculated at 90% confidence. 
c Precision is 0% because the program population is one project. 
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The Standard Lighting Rebate program participants are satisfied with the program and the equipment 

offered through the program. Contractors play a significant role in making customers aware of the 

rebates, suggesting they may be a good channel for cross-promoting other SVP energy efficiency 

programs. Participants most considered saving money on energy when deciding to install energy-

efficient equipment, and the program incentives played a significant role in this decision.  
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Introduction  
SVP sponsors multiple energy efficiency programs for its customers. For the 2019-2020 program year, 

Cadmus conducted evaluations of its four most active Business Rebate programs, as shown in Table 3.  

Table 3. 2019-2010 Business Rebate Program Activities 

Rebate Program Impact Process 

Controls  ✓  

Customer Directed  ✓  

Data Center  ✓  

Standard Lighting  ✓ ✓ 

 

Most ex ante savings in the commercial program portfolio were from the Customer Directed and Data 

Center Rebate programs, although the Standard Lighting Rebate program comprised the largest number 

of individual participants and projects. 

Participants followed the general process shown in Figure 1 to claim a rebate. SVP and its program 

manager, ERS, played an important role in customer interaction and pre- and post-inspections.  

Figure 1. SVP Commercial Program Rebate Process 

 
 
Cadmus conducted evaluations of these programs in accordance with the most recent California Energy 

Commission’s Publicly Owned Utility Evaluation, Measurement, and Verification Guidelines. The 

guidelines state the following purposes for program evaluations: 

• Reliably document program effects 

• Improve program designs and operations to be more cost-effective at obtaining energy 

resources 

For the process evaluation, we conducted a survey of Standard Lighting Rebate participants. The overall 

objectives of the process evaluation were to assess what is working well and identify areas where 

challenges exist to inform recommendations for future program improvements. 

This report details how Cadmus conducted the impact and process evaluations for this program and 

presents findings, conclusions, and recommendations.  
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Methodology 

Evaluation Activities 
In conducting the 2019-2020 Business Rebate program evaluation, Cadmus used the approach outlined 

in Table 4.  

Table 4. Evaluation Activities 

Activity Overview 

Initial Tracking Data 

Review 
Review program tracking data to characterize the sample frame and to design a sampling plan. 

Sampling 
Select verification and participant survey samples for each program to meet or exceed ±10% 

precision at a 90% confidence level. 

Desk Reviews 
Review program documentation and identify data gaps and calculation methodology 

inaccuracies. 

Verification Interviews 

Verify installed equipment quantities, specifications, and operations, confirming that model 

numbers match documentation, where possible, and adjusting reported savings calculations 

where necessary. 

Savings Analysis 
Adjust savings calculations based on findings from desk reviews and verification interviews; 

extrapolate realization rates to the population and compute confidence and precision. 

Lighting Participant 

Surveys 
Collect qualitative feedback about the program. 

 

Sample Design 
Cadmus reviewed SVP’s program tracking data and worked with SVP to ensure projects were allocated 

to the correct program and reporting year prior to developing a sampling frame for each program. 

To select a robust impact evaluation sample that would ensure a minimum of 90% confidence with 

±10% precision for evaluated energy savings by program, Cadmus divided the population of 2019-2020 

Business Rebate program projects into four program strata: Controls, Customer Directed, Data Center, 

and Standard Lighting Rebate.  

Due to their small size, Cadmus selected a census of records for the evaluation samples for the Controls 

Rebate program (one project) and Customer Directed Rebate program (six projects).  

For the Data Center Rebate program (13 total projects), we selected a census of the projects with 

reported energy savings greater than one-million kWh (five projects). Of the eight remaining projects, 

seven were for the same company as one of the census projects and were treated as a convenience 

sample. This left one non-census project at a unique location and Cadmus included it in the census 

sample since it would not be represented by the initial census or convenience sample results.  

The Standard Lighting Rebate program was large enough to warrant stratification. We selected a census 

of Standard Lighting Rebate program projects with reported energy savings over 200,000 kWh (two 

projects), then divided the remaining projects into small (projects with less than 1% of total Standard 
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Lighting Rebate program savings) and medium (remaining Standard Lighting Rebate program projects) 

strata and selected a random sample within each.  

Table 5 shows the overall evaluation sampling distribution. 

Table 5. Verification Sample 

Rebate Program Sample Type Project Number 

Reported 

Energy 

Savings, kWh 

Percentage of 

Program 

Controls 
Census (entire program) R19-CPR-0007-2 - Controls 9,569 100% 

Total Program Savings   9,569 100% 

Customer Directed 

Census (entire program) R20-CAMP-0100 65,917 9% 

Census (entire program) R20-CDR-0112  30,313 4% 

Census (entire program) R20-BASE-0073 82,938 12% 

Census (entire program) R20-BASE-0092 457,653 64% 

Census (entire program) R20-CAMP-0094 53,919 8% 

Census (entire program) R20-CDR-0006  21,967 3% 

Total Program Savings   712,707 100% 

Data Center 

Census R20-DCR-0072 1,456,411 17% 

Census R19-DCR-0116-2 - DC 1,395,946 16% 

Census R19-DCR-0114-2 - DC 1,374,818 16% 

Census R20-DCR-0009  1,223,125 14% 

Census R20-DCR-0105  1,022,433 12% 

Census R20-DCR-0093  666,339 8% 

Convenience R18-DCR-0011-3 - DM10 462,903 5% 

Convenience R20-DCR-0013  387,898 4% 

Convenience R19-DCR-0115-2 - DC 311,342 4% 

Convenience R18-DCR-0012-3 - V4 238,560 3% 

Convenience R20-DCR-0012  179,257 2% 

Convenience R16-DCR-0033-5 - DM8 62,143 1% 

Convenience R19-DCR-0113 -2 - DS2 42,298 0% 

Total Program Savings   8,823,473 100% 

Standard Lighting 

Census R20-SLR-0125  251,068 9% 

Census R20-SLR-0011  214,118 8% 

Medium - Random R20-SLR-0003  69,922 3% 

Medium - Random R20-SLR-0022  47,173 2% 

Medium - Random R20-SLR-0126  83,004 3% 

Medium - Random R20-SLR-0122  104,165 4% 

Medium - Random R20-SLR-0020  37,833 1% 

Medium - Random R20-SLR-0109  78,062 3% 

Medium - Random R20-SLR-0172  107,498 4% 

Medium - Random R20-SLR-0121  70,589 3% 

Medium - Random R20-SLR-0019  87,688 3% 

Medium - Random R20-SLR-0018  55,020 2% 

Medium - Random R20-SLR-0015  55,732 2% 

Medium - Random R20-SLR-0062  140,299 5% 

Medium - Random R20-SLR-0083  30,774 1% 

Medium - Random R20-SLR-0118  31,245 1% 
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Rebate Program Sample Type Project Number 

Reported 

Energy 

Savings, kWh 

Percentage of 

Program 

Small - Random R20-SLR-0174  24,192 1% 

Small - Random R20-SLR-0192 3,692 0% 

Small - Random R20-SLR-0119  9,538 0% 

Small - Random R20-SLR-0079  2,510 0% 

Total Program Savings   2,750,711 55% 

 

Desk Reviews 
Cadmus reviewed available project documentation for all sampled evaluation projects. The 

documentation included a completed application form with site and customer contact information; final 

approved energy savings, demand reduction, and rebate; and a post-installation inspection form from 

ERS.  

Standard Lighting Rebate program projects also included detailed lighting invoices, specification sheets, 

and prescriptive and/or customer calculation workbooks, as applicable. Cadmus reviewed the invoices 

to verify fixture quantities; the fixture or lamp specification sheets and ENERGY STAR® or Design Lights 

Consortium rated wattages to verify installed watts; and the calculation workbooks to verify appropriate 

spaces types, HOU, peak coincident factors, interactive HVAC energy factors, and controls savings 

factors. Cadmus found that the documentation for most lighting projects did not include post-inspection 

photos of installed lighting fixtures, space types, and controls, as photo documentation was not required 

by the program.  

The project documentation for non-lighting program projects varied based on program and 

implementer. All projects included the completed application form and at least one calculation 

workbook. Some projects included pre- and post-installation summary reports, metered and/or trend 

data, measurement and verification (M&V) plans, and photos. Projects included for a second, third, 

fourth, or fifth-year evaluation sometimes included previous energy-savings calculations.  

Many of the sampled evaluation projects were missing documentation useful to confirm equipment 

capacity (tons, cfm, hp) and performance (kW/ton, motor efficiency, etc.), such as the following:  

• Detailed equipment invoices 

• Installed equipment specification sheets  

• Post-inspection documentation of installed equipment, such as photos of nameplates and 

controls 

We requested additional documentation from ERS for projects with data gaps and where we could not 

recreate the reported energy savings and demand reductions. In some cases, ERS was able to provide 

this documentation. For projects where ERS was not able to provide the requested documentation, we 

attempted to collect supporting details from project site contacts, as discussed below.  
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Verification Interviews 
Due to the COVID-19 pandemic, Cadmus did not conduct site visits for any of the sampled projects. 

When we had questions on the evaluated savings or provided documentation, we first confirmed with 

ERS that it had provided all project documentation for review. Once confirmed, SVP alerted the project 

site contact that our team would be reaching out with evaluation questions. Cadmus then followed up 

via phone or email to attempt to collect additional documentation from the site contact.  

Cadmus conducted verification interviews with four project site contacts. Some of the site contacts were 

on site, but others were restricted from entering their offices due to the COVID-19 pandemic. This 

limited the amount of detail site contacts were able to provide (for example, they could not take a 

photo of the installed equipment). In all four interviews, the site contacts were able to verify general 

equipment operating hours and controls strategies, and two of the contacts were able to provide photos 

of the installed equipment. We conducted outreach to a fifth customer, who was the site contact for 

eight of the sampled projects but did not receive a response.  

For one project, the site contact was able to answer only some of our questions. In that instance, we 

also reached out to the project implementer to review calculations and collect supporting meter data.  

Standard Lighting Rebate Program Participant Surveys 
Cadmus conducted a process evaluation of the Standard Lighting Rebate program, based primarily on 

surveys with a sample of program participants and a brief interview with the SVP program manager 

(incorporated into the evaluation kickoff meeting).  

Because SVP did not have participant contact information readily available in a tracking system, we 

visually inspected the lighting rebate forms to extract the contact information and, where possible, 

determine whether the contact information was for a customer or a contactor. Cadmus sent email 

invitations to complete the online survey to all participants for whom we could obtain an email address 

(we did not conduct surveys with installation contractors).  We supplemented this sample by attempting 

to complete phone surveys with participants for whom we extracted phone numbers. The survey 

addressed the following research questions: 

• How did participants become aware of the program? 

• How satisfied are participants with the program? 

• Did participants experience any challenges related to procurement of a qualified contractor? 

• How easy is it for participants to understand and use the lighting calculator? 

• Did contractors influence participants’ decisions to install energy-efficient equipment? 

• What factors influenced participants’ decisions to install efficient lighting (for example, the 

program incentives or promotional material, etc.)? 

• How likely are participants to install additional energy-efficient equipment in the near future? 

• Are participants aware SVP offers other programs and are they likely to participate in other 

programs? 
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• Are there types of efficient equipment participants would like to see included in SVP’s 

commercial incentive programs? 

• Has participating in the program changed participants’ opinion of SVP? 

• In what types of buildings was lighting equipment installed? 
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Impact Evaluation Findings 
This section summarizes Cadmus’ findings for the 2019-2020 SVP Business Rebate programs based on 

our analyses of the evaluation sample. 

Evaluated Energy Savings and Demand Reductions 
Based on the findings from the desk reviews and verification interviews, Cadmus calculated energy 

savings and demand reductions for the evaluation sample and applied the results to estimate program 

savings and demand reductions. Table 6 and Table 7 summarize the evaluated energy savings and 

demand reductions and realization rates for each of the Business Rebate programs. 

Table 6. 2019-2020 Business Rebate Programs Evaluated Energy Savings 

Rebate Program 

Total 

Number of 

Projects 

Sampled 

Projects 

Total Reported 

Savings 

(kWh/year) 

Evaluated 

Savings 

(kWh/year) 

Energy Savings 

Realization Rate 

(%) 

Precisiona 

Controls 1 1 9,569 9,184 96.0% 0% b 

Customer Directed 6 6 712,707 626,468 87.9% 0% b 

Data Center 13 11 c 8,823,473 7,462,296 84.6% 6.1% 

Standard Lighting 117 20 2,750,711 3,098,260 112.6% 12.5% d 

Total 137 37 12,296,460 11,196,208 91.1% 5.1% 
a Program-level and overall precision is calculated at 90% confidence. 
b Precision is 0% because the program population is one project. 
c Cadmus evaluated five of the seven convenience sample Data Center Rebate projects with the project documentation 

provided and applied the convenience sample realization rates to the remaining two unevaluated projects. 
d While overall precision for Business Rebate program energy savings was 5.1%, precision for the Standard Lighting Rebate 

program was 12.5% due to the small sample size and high variation in one of the sampled projects.  

Table 7. 2019-2020 Business Rebate Programs Evaluated Demand Reductiona 

Rebate Program 

Total 

Number of 

Projects 

Sampled 

Projects 

Total Reported 

Demand 

Reduction (kW) 

Evaluated 

Demand 

Reduction (kW) 

Demand Reduction 

Realization Rate 

(%) 

Precisionb 

Controls 1 1 1.09 1.05 96.2% 0%c 

Customer Directed 6 6 87.10 88.82 102.0% 0%c 

Data Center 13 11 d 442.13 677.70 153.3% 343.9% e 

Standard Lighting 117 20 2,086.69 2,095.00 100.4% 0.4% 

Total 137 37 2,617.01 2,862.57 109.4% 75.8% 
a SVP’s peak demand reduction is defined as 2 p.m. to 5 p.m., Monday through Friday, June through September. 
b Program-level and overall precision is calculated at 90% confidence. 
c Precision is 0% because the program population is one project. 
d Cadmus evaluated five of the seven convenience sample Data Center Rebate projects with the project documentation 

provided and applied the convenience sample realization rates to the remaining two unevaluated projects. 
e Precision for the Data Center Rebate program demand reduction was 344% due to the small sample size and high variation 

in the sampled projects. The program tracking database did not include reported demand reductions for five of the 11 

sampled projects.  

Table 8 shows reported and evaluated energy savings, demand reductions, and realization rates for each 

project. Appendix A contains detailed evaluation observations for each sampled project. 
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Table 8. Evaluation Sample Detailed Findings 

Rebate 

Program 
Project ID 

Reported 

Energy 

Savings 

(kWh) 

Reported 

Demand 

Reduction 

(kW) 

Evaluated 

Energy 

Savings 

(kWh) 

Evaluated 

Demand 

Reduction 

(kW) 

Energy 

Savings 

Realization 

Rate (%) 

Demand 

Reduction 

Realization 

Rate (%) 

Controls R19-CPR-0007-2 9,569 1.09 9,184 1.05 96.0% 96.2% 

Customer 

Directed 

R20-CAMP-0100 65,917 11.60 65,917 5.50 100.0% 47.4% 

R20-CDR-0112  30,313 17.00 30,313 17.00 100.0% 100.0% 

R20-BASE-0073 82,938 0.00 49,035 12.26 59.1% N/Aa 

R20-BASE-0092 457,653 48.90 457,653 52.24 100.0% 99.9% 

R20-CAMP-0094 53,919 6.20 10,502 1.20 19.5% 19.4% 

R20-CDR-0006  21,967 0.00 13,049 0.62 59.4% N/Aa 

Data 

Center 

R20-DCR-0072 1,456,411 0.00 1,456,411 0.00 100.0% 100.0% 

R19-DCR-0116-2 - DC 1,395,946 120.60 407,122 26.60 29.2% 22.1% 

R19-DCR-0114-2 - DC 1,374,818 0.00 764,882 -1,177.90 55.6% N/Aa 

R20-DCR-0009  1,223,125 140.80 721,740 99.20 59.0% 70.5% 

R20-DCR-0105  1,022,433 64.30 1,022,433 116.70 100.0% 181.5% 

R20-DCR-0093  666,339 76.10 778,250 88.84 116.8% 116.7% 

R18-DCR-0011-3 - DM10 462,903 0.00 528,898 125.90 114.3% N/Aa 

R20-DCR-0013  387,898 0.00 467,003 -67.70 120.4% N/Aa 

R20-DCR-0012  179,257 0.00 179,257 -3.08 100.0% N/Aa 

R16-DCR-0033-5 - DM8 62,143 0.00 329,904 121.52 530.9% N/Aa 

R19-DCR-0113 -2 - DS2 42,298 4.83 51,780 5.91 122.4% 122.4% 

Standard 

Lighting 

R20-SLR-0125  251,068 57.28 251,041 57.21 100.0% 99.9% 

R20-SLR-0011  214,118 22.14 197,857 22.14 92.4% 100.0% 

R20-SLR-0003  69,922 8.92 69,922 8.93 100.0% 100.1% 

R20-SLR-0022  47,173 8.89 47,173 13.36 100.0% 100.0% 

R20-SLR-0126  83,004 14.84 83,004 18.82 100.0% 100.0% 

R20-SLR-0122  104,165 29.46 104,165 29.46 100.0% 100.0% 

R20-SLR-0020  37,833 4.76 37833 11.62 100.0% 100.0% 

R20-SLR-0109  78,062 0.34 78,062 20.87 100.0% 100.0% 

R20-SLR-0172  107,498 44.80 320,975 51.20 298.6% 114.3% 

R20-SLR-0121  70,589 7.10 70,589  20.96 100.0% 100.0% 

R20-SLR-0019  87,688 18.08 87,688 18.08 100.0% 100.0% 

R20-SLR-0018  55,020 9.05 55,020 9.05 100.0% 100.0% 

R20-SLR-0015  55,732 9.40 55,732 9.40 100.0% 100.0% 

R20-SLR-0062  140,299 25.80 140,299 25.85 100.0% 100.2% 

R20-SLR-0083  30,774 5.00 30,774 5.04 100.0% 100.8% 

R20-SLR-0118  31,245 4.83 28,652 6.64 91.7% 88.7% 

R20-SLR-0174  24,192 6.86 24,192 6.86 100.0% 100.0% 

R20-SLR-0192 3,692 0.28 3,692 1.05 100.0% 100.0% 

R20-SLR-0119  9,538 2.70 9,538 2.70 100.0% 100.0% 

R20-SLR-0079  2,510 0.71 2,510 0.71 100.0% 100.0% 
a Demand reduction was not reported for these projects. 
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Program Findings 
This section provides additional details on general evaluation observations for sampled projects and 

common reasons for savings adjustments.  

Controls and Customer Directed Rebate Programs 

The Controls and Customer Directed Rebate program samples contained custom efficiency measures 

with unique analyses. Measures included compressed air system upgrades, process equipment controls, 

cooling system retrofits, and fan motor control retrofits. Cadmus identified the following sources of 

discrepancies between evaluated and reported energy savings and demand reductions for the seven 

sampled projects: 

• Equipment HOU were misrepresented or undocumented 

• Metered or trend data were not annualized or normalized for outside air conditions 

• Peak demand reduction calculation errors, rounding errors, or not reporting demand reduction 

• Misrepresentation of the post-inspection verification savings in the program tracking database 

According to ERS, they do not report demand reductions for projects involving variable frequency drives 

(VFDs), because the motor controlled by the VFD retains the ability to operate at full power if required 

by the control system or if the control system is overridden. While we agree that peak demand 

reductions do not always result from the installation and use of VFDs (and in fact, VFDs can cause a 

demand penalty at high loads due to the drive’s integral electric demand), Cadmus’ methodology 

involved calculating peak demand impacts for measures where the project data supports it. In retrofit 

projects, the existing equipment is often over-sized for the load and the VFD allows the end-use (e.g., 

fan or pump motor) to closely track the actual peak load. For example, one of the measures involved 

replacing two cooling towers with oversized cooling towers. In this case, the installed cooling tower fans 

are over-sized and the fan speed will not reach 100% speed, assuming the load is equivalent to the pre-

retrofit case. In other VFD projects, the equipment operation is not dependent on outside air 

temperature such as kitchen exhaust hood fan operation, which is dependent on cooking schedules and 

CO2 levels. While any project that involves controls such as VFDs or setpoint adjustments can be 

overridden at any time in the future by the customer, the evaluation used recent operational data to 

verify energy savings and demand reductions during the evaluated program year.  

Data Center Rebate Program 

The Data Center Rebate program sample comprised mainly custom cooling system efficiency measures 

with unique analysis requirements. Measures included high-performance chillers, high supply air 

temperature setpoints, increased economizer operating hours, fan motor controls, and more efficient 

uninterruptible power supply units. Cadmus identified the following sources of discrepancies between 

evaluated and reported energy savings and demand reductions for the 11 evaluated projects: 

• Peak demand reduction calculation errors, rounding errors, or not reporting demand impacts 

(reductions or penalties) 

• Updated measured IT load, cooling system load, or fan motor data were not always reflected in 

the baseline and installed case calculations 



 

12 

• Formulas were incorrectly applied to cells or not dragged down  

• Baseline economizer operation and computer room air handler (CRAH) fan energy use did not 

always match California Title 24 requirements 

• CRAH fan heat was not always included in the cooling system load calculation 

• Metered or trend data were not annualized or normalized for outside air conditions 

As stated above, ERS’ approach is to not calculate peak demand impacts for measures involving VFDs, 

but Cadmus calculated the demand impacts (both demand reductions and penalties) where the 

provided data supported it. In one of the sampled projects, the trend data for CRAH units with VFDs 

showed consistent speed setpoints for the month-long trend period. Because data center cooling loads 

are more closely tied to IT space load than outside air temperature, the data for this month are likely to 

be representative of year-round operation. Since the project was a retrofit and the IT load was assumed 

to remain constant, the VFDs allow the CRAH fans to closely track the actual space load rather than the 

original design load plus safety factor. Some of the projects also resulted in demand penalties due to 

higher space temperature setpoints and increased fan demand over the baseline.  

Standard Lighting Rebate Program 

The Standard Lighting Rebate program incentivized customers to install new energy-efficient lighting 

and reduce their energy costs. The program has two rebate options: prescriptive and custom. The 

prescriptive rebate offers a fixed rate per fixture for 2’x2’ and 2’x4’ LED troffers, low-bay LED fixtures, 

and high-bay LED fixtures. Alternatively, customers can use SVP’s custom lighting rebate calculator to 

estimate the energy savings, demand reduction, and custom rebate amount for their lighting projects. 

The custom rebate is based on estimated energy savings from fixture and/or control changes and is 

capped at 100% of qualifying equipment costs. Customers can take advantage of both rebate 

components, and many included multiple components in the same project.   

Except for three projects, verified fixture models, wattages, and quantities matched values listed in the 

project documentation. In general, the primary source of discrepancy between reported and evaluated 

savings resulted from errors in the program tracking system. Cadmus also noted a few demand 

reduction discrepancies due to rounding errors.  

There were a few projects that overestimated HOU in the lighting calculator. In one custom calculator, 

8,760 HOU was reported for all space types (assuming occupancy sensor control, which only reduces 

operating hours by 7%). Considering some of the space types were small offices, storage rooms, and 

closets, the assumed operating hours seemed high. After a conversation with the site contact, Cadmus 

reduced the HOU for these space types. Another project was at a large retail store where the main sales 

floor space description was assigned to an exterior lighting schedule with only 10 months per year of 

operation. We discussed this project with ERS and confirmed that the form was submitted incorrectly, 

with 5 p.m. input instead of 5 a.m. and adjusted the operating schedule to be year-round.  

Cadmus also noted potential improvements to the prescriptive lighting calculator to include more 

details in the savings assumptions and increase the accuracy of claimed savings. Currently, the calculator 
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may be underestimating energy savings for high-bay LEDs, especially those installed in manufacturing or 

spaces operating twenty-four hours a day, seven days a week. For example, the calculator uses 3,750 

HOU for high-bay LEDs. Half of the evaluated projects are for warehouse or manufacturing facilities, 

where HOU are typically higher than 3,750 hours. Alternatively, the prescriptive calculator may be 

overstating savings for 2’x2’ and 2’x4’ LED troffers in office spaces by assuming 3,875 annual hours of 

use, since most offices operate from 8 a.m. to 5 p.m., Monday through Friday, and typically have 

occupancy controls (or approximately 2,300 hours per year). The prescriptive calculator also assumes no 

daylight dimming or occupancy control savings factors, which is not realistic for most space types. 

California’s building energy code, Title 24, requires occupancy sensors in most space types.  
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Standard Lighting Rebate Program Process Evaluation Findings 

Program Awareness 
Survey respondents (n=15) most often learned about SVP’s Standard Lighting Rebate program from 

contractors (eight respondents), followed by an SVP program brochure (four respondents) or previous 

experience with SVP rebates (three respondents). Two respondents reported learning about the 

program via word of mouth, and only one learned of the program from SVP’s website. 

Most respondents hired a contractor (13 of 15) to install the lighting equipment received through the 

program; none of these respondents reported any challenges with finding a contractor. Not many 

respondents reported awareness of other commercial rebate programs offered by SVP; only one 

respondent was very familiar, four were somewhat familiar, seven were not too familiar, and one was 

not at all familiar. All five respondents who were at least somewhat familiar with other rebate programs 

offered by SVP said they were likely to participate in them in the future. 

Participant Satisfaction and Challenges 
Overall, satisfaction with the program is very high: 12 of 15 respondents were very satisfied with the 

program and three were somewhat satisfied. All respondents were satisfied with the lighting fixtures 

that they installed (n=15). Most respondents had a contractor complete the lighting savings calculator 

(seven of 12). The one respondent who completed the lighting savings calculator did not report any 

challenges. Only one respondent had a challenge completing the rebate application (n=11); this 

respondent said that an SVP representative cleared up all the questions they had. Of the respondents 

who were somewhat satisfied with the overall program (n=14), only one encountered an issue with the 

program, related to compatibility with the current lighting ballasts.  

Program Influence 
All respondents cited saving money on energy as a primary consideration when replacing their lighting 

equipment; the majority also cited decreased maintenance costs and improved lighting quality, as 

shown in Figure 2.  
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Figure 2. Primary Considerations 

 

Source: Survey question D1 “What were your primary considerations when deciding to replace your 

equipment with efficient vs. standard equipment? (select all that apply)?”  

(n=15; multiple-response question) 

The program rebate, followed by contractors’ recommendations, were the top two most influential 

factors in respondents’ decisions to purchase new energy-efficient lighting equipment, as shown in 

Figure 4. 

Figure 3. Important Factors for Purchasing Energy Efficient Lighting 

 

Source: Survey question D3 “How important were the following in your decision to purchase your new 

energy-efficient lighting?” 
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SVP’s rebate program had a positive impact on most respondents. The majority said that the program 

helped them afford the more efficient equipment option, as shown in Figure 4. 

Figure 4. Role of Silicon Valley Power's Rebate Program 

 

Source: Survey question D2 “What was the role of Silicon Valley Power’s Rebate Program in your decision to 

install new energy-efficient lighting? (Select all that apply).” (n=15; multiple-response question) 

When asked how likely they are to install additional energy-efficient equipment in the next three years, 

eight respondents said they were very or somewhat likely to install additional equipment, and six said 

they were not likely (n=14). Most respondents said they were most likely to install additional efficient 

lighting within the next three years (six of eight). Other responses included HVAC equipment (two 

respondents), equipment controls (one respondent), and food service equipment (one respondent). 

Regarding products that are not currently eligible for SVP rebates, two respondents recommended 

adding air conditioners, one recommended LEDs, and one recommended adding refrigerators.  

Opinion of Silicon Valley Power 
The evaluation survey asked respondents how their opinion of SVP had changed since participating in 

the program. Six of 15 respondents said their opinion improved significantly, two said it improved 

somewhat, and seven said it had not changed. 
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Conclusions and Recommendations 
While Cadmus evaluated overall 2019-2020 Business Rebate program energy savings and demand 

reduction realization rates of 91.1% and 109.4%, respectively, we identified significant project-level 

discrepancies, particularly with the non-lighting programs. Some of these discrepancies may be 

mitigated with more rigorous post-inspection documentation collection and review and quality control 

for program tracking database entry. Our conclusions and recommendations for improvement are listed 

below. 

• Conclusion 1: The Standard Lighting program achieved high participant satisfaction and 

impacted participants’ decisions to install efficient lighting equipment.  

• Conclusion 2: Contractors play a significant role (in the Standard Lighting program, but likely in 

other programs as well) in making customers aware of available rebates, suggesting they may be 

a good channel for cross-promoting other SVP energy efficiency programs. 

▪ Recommendation 1: Consider ways to utilize the contractor network to cross-promote 

other SVP energy efficiency programs. 

• Conclusion 3: Limited project documentation, particularly for non-lighting projects, presented 

some challenges to evaluation, especially when coupled with the fact that on-site verification 

was not possible. Program rules do not currently require photos of installed equipment and ERS 

does not currently require specification sheets for equipment they observe visually on site; 

detailed invoices for very large projects can be difficult for ERS to obtain, thus are not required. 

Data center equipment can be challenging to access or photograph due to security concerns.  

▪ Recommendation 2: Include a checklist of required project documentation (including 

equipment specification sheets, detailed invoices, and photos of installed equipment) as 

part of post-inspection activities to complete before the rebate is paid. If SVP or ERS staff 

are unable to physically go on site, they could direct facility staff to email photos of installed 

equipment, nameplates, and controls. Appendix B includes an example checklist. Cadmus 

understands it is difficult and often impossible to collect detailed invoices for large new 

construction projects, but when they are unavailable, equipment specification sheets and 

photos should be collected in lieu of detailed invoices.  

▪ Recommendation 3: Create a standard procedure for storing post-inspection 

documentation online or on a server to simplify access for future evaluations, including a 

checklist describing the documents needed for evaluation purposes. Consider moving to an 

online platform for rebate application submissions, including a mechanism for uploading 

completed spreadsheet calculators. 

• Conclusion 4: The COVID-19 pandemic prevented on-site verification for sampled projects. Due 

to travel restrictions and safety concerns, Cadmus did not visit any of the sampled sites, and 

some of the site contacts we conducted outreach to were working from home and prohibited 

from entering their offices.  
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▪ Recommendation 4: Continue to include multiyear data center projects in future 

evaluations for on-site verification. 

• Conclusion 5: Data entry errors in the program-tracking system led to inaccuracies in reported 

savings for a few projects. 

▪ Recommendation 5: Review the quality-control system to ensure that discrepancies 

between reported savings and SVP’s calculated savings are highlighted and addressed.  

• Conclusion 6: Understanding project demand impacts are critical for utility electric grid 

planning. Of the 18 evaluated non-lighting projects, seven did not report or include calculations 

for peak demand reduction. During our evaluation, Cadmus calculated demand reduction using 

SVP’s peak period definition. In three of those projects, Cadmus calculated a demand penalty 

from the measure, which was primarily due to increased fan energy over the baseline. As 

described in the Program Findings section, ERS’ approach is to not calculate peak demand 

impacts for projects involving VFDs because the motor controlled by the VFD retains the ability 

to operate at full power if required by the control system or if the control system is overridden. 

▪ Recommendation 6: Require all projects to report demand impacts. Scrutinize projects 

without reported demand impacts to ensure the omission is appropriate.  

• Conclusion 7: The prescriptive lighting calculator oversimplifies per-fixture operating hours and 

may be underestimating or overestimating energy savings and demand reductions for many 

facility types.  

▪ Recommendation 7: Include a detailed facility type lookup table for HOU and coincidence 

factors in the prescriptive lighting savings calculator, similar to what is used in the Database 

of Energy Efficiency Resources (DEER), the source for the HOU and coincidence factors in the 

2017 California Municipal Utilities Association Savings Estimation TRM. 

• Conclusion 8: The implementer’s analysis workbooks used for many of the Data Center Rebate 

program projects contain undocumented assumptions, hard coded values without supporting 

notes, and multiple locations for the same input.  

▪ Recommendation 8: Require analysis workbooks to  1) avoid multiple adjustments for the 

same input; 2) include clear documentation for frequently used assumptions; and 3) require 

supporting evidence for project-specific assumptions (i.e., metered data, specification 

sheets, photos, etc.). 
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Appendix A. Detailed Impact Evaluation Summary Table 
This section provides detailed evaluation observations for sampled projects with discrepancies between 

the reported and evaluated energy saving or demand reductions. 

Table 9. Evaluation Sample Detailed Energy Savings and Demand Reductions 

Program Project ID 

Reported 

Energy 

Savings 

(kWh) 

Reported 

Demand 

Reduction 

(kW) 

Energy 

Savings 

Realization 

Rate (%) 

Demand 

Reduction 

Realization 

Rate (%) 

Observations 

Controls 
R19-CPR-

0007-2 
9,569 1.09 96.0% 96.2% 

Reported savings calculated using 410 

days/year. Normalized load reduction 

for 365 days. 

Customer 

Directed 

R20-CAMP-

0100 
65,917 11.60 100.0% 47.4% 

Reported kW reduction calculated as 

difference in baseline and installed 

maximum system demand. Evaluated 

kW reduction calculated as difference 

in average demand during weekdays 

from 2 p.m. to 5 p.m. 

R20-CDR-0112  30,313 17.00 100.0% 100.0%  

R20-BASE-

0073 
82,938 0.00 59.1% N/Aa 

1) Demand reduction was not reported 

in program database; 2) Post-

installation metered data for loop 

pumps and cooling tower fans was 

collected in January during low 

outdoor wet bulb temperatures; 

implementer applied data year-round. 

Evaluator adjusted assumptions for 

seasonal load variations.  

R20-BASE-

0092 
457,653 48.90 100.0% 99.9% 

Reported demand reduction was 

incorrectly rounded up. 

R20-CAMP-

0094 
53,919 6.20 19.5% 19.4% 

It was unclear what the reported 

energy savings and demand reduction 

were based on. Evaluator used the 

implementer's post-inspection 

calculated savings, which were 

calculated using pre- and post-

installation data.  

R20-CDR-0006  21,967 0.00 59.4% N/Aa 

Reduced baseline and installed case 

operating hours based on interview 

and data (9 hours/day vs 11 reported). 

Evaluation calculated kW reduction 

based on interview and data.  
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Program Project ID 

Reported 

Energy 

Savings 

(kWh) 

Reported 

Demand 

Reduction 

(kW) 

Energy 

Savings 

Realization 

Rate (%) 

Demand 

Reduction 

Realization 

Rate (%) 

Observations 

Data 

Center 

R20-DCR-0072 1,456,411 0.00 100.0% 100.0%  

R19-DCR-

0116-2 - DC 
1,395,946 120.60 29.2% 22.1% 

Evaluation used average chiller 

performance (not maximum) from 

metered data (increased savings). The 

chilled how water plant serves two 

data centers, only a portion of the 

cooling load is from this center, so the 

evaluator applied the ratio of cooling 

load from this data center to the total 

cooling load to the total metered pump 

and fan demand to reflect metered 

data. Reported demand reduction did 

not include CRAH fan energy.  

R19-DCR-

0114-2 - DC 
1,374,818 0.00 55.6% N/Aa 

Reported calculations did not include 

peak demand penalty. Adjusted 

baseline calculations to reflect overall 

chiller plant performance of 0.62, since 

cooling tower fan and pump 

assumptions were not documented. 

Reported M&V updated savings were 

based on a limited outside air 

temperature (OAT) range. Calculated 

savings were more appropriate. 

Reported air conditioning unit kW 

relationship with OAT had very low R-

value, rendering it not usable. 

R20-DCR-0009  1,223,125 140.80 59.0% 70.5% 

1) Updated load in uninterruptible 

power supply and cooling calculations 

to reflect trend data (instead of 

applying ratio of actual load to design, 

2) used actual CRAH fan kW from 

metered data in proposed model, 3) 

updated baseline model to reflect 

economizer wet bulb temperature 

requirements for airside system. 

R20-DCR-0105  1,022,433 64.30 100.0% 181.5% 

Implementer calculated installed fan 

kW as the kW at 100% speed, but the 

fan speed is consistent throughout the 

day, so the evaluator calculated 

installed fan kW using the average fan 

speed.  
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Program Project ID 

Reported 

Energy 

Savings 

(kWh) 

Reported 

Demand 

Reduction 

(kW) 

Energy 

Savings 

Realization 

Rate (%) 

Demand 

Reduction 

Realization 

Rate (%) 

Observations 

R20-DCR-0093  666,339 76.10 116.8% 116.7% 

1) Did not update IT load from 

assumed 1,250 kW to 1,820 kW based 

on metered data (increased 

savings/kW reduction); 2) Incorrectly 

used three vs actual two motors per 

DACU-4534 unit; 3) Reported 

measured fan amp data did not 

indicate what was included in the 

measurement and did not align with 

equipment specifications or the testing 

and balancing (T&B) report. The 

evaluator used spec sheets and the 

T&B report.  

R18-DCR-

0011-3 - 

DM10 

462,903 0.00 114.3% N/Aa 

1) Did not report a demand reduction, 

but should have for reduced fan energy 

2) Did not update actual IT load based 

on trend data, 3) Other smaller issues 

R20-DCR-0013  387,898 0.00 120.4% N/Aa 

1) Calculations did not include baseline 

CRAH fan motor in heat load; 2) Minor 

formula drag-down issue in proposed; 

3) Reported demand reduction was 0 

kW, should have incorporated fan 

penalty from the new system at high-

temperature bins. 

R20-DCR-0012  179,257 0.00 100.0% N/Aa 

Reported demand reduction was 0 kW, 

but there is a slight penalty from the 

new system. 

R16-DCR-

0033-5 - Data 

Center-DM8 

62,143 0.00 530.9% N/Aa 

1) Did not adjust proposed fan max 

speed based on trend data; 2) Did not 

include CRAH fan heat in cooling load 

calculations; 3) Did not calculate 

demand reduction; 4) Evaluator used 

M&V IT load in calculations instead of 

scaling factor.  

R19-DCR-0113 

-2 - DS2 
42,298 4.83 122.4% 122.4% 

Updated post-install IT load to use 

M&V-2 trend data, since it had not 

been updated since the first round of 

M&V. This increased savings.  



 

22 

Program Project ID 

Reported 

Energy 

Savings 

(kWh) 

Reported 

Demand 

Reduction 

(kW) 

Energy 

Savings 

Realization 

Rate (%) 

Demand 

Reduction 

Realization 

Rate (%) 

Observations 

Lighting 

R20-SLR-0125  251,068 57.28 100.0% 99.9% 

Calculated and approved energy 

savings and demand reduction in 

project documentation are slightly 

different from reported values in the 

program database. 

R20-SLR-0011  214,118 22.14 92.4% 100.0% 

Reduced HOU for offices, storage 

rooms, and loading dock (Phase 1 and 

2) based on interview with site contact.  

R20-SLR-0003  69,922 8.92 100.0% 100.1% 

Demand reduction was incorrectly 

rounded down; Reported rebate only 

included prescriptive component  

R20-SLR-0022  47,173 8.89 100.0% 100.0%  

R20-SLR-0126  83,004 14.84 100.0% 100.0%  

R20-SLR-0122  104,165 29.46 100.0% 100.0%  

R20-SLR-0020  37,833 4.76 100.0% 100.0%  

R20-SLR-0109  78,062 0.34 100.0% 100.0%  

R20-SLR-0172  107,498 44.80 298.6% 114.3% 

Customer submitted form; incorrectly 

used exterior schedule for interior 

lighting fixtures in the retail space. Also 

input 5 p.m. instead of 5 a.m. for one 

of the lighting schedules and used 10 

months/year (year-round retail store). 

Updated the demand coincident factor 

to reflect updated hours. 

R20-SLR-0121  70,589 7.10 100.0% 100.0%  

R20-SLR-0019  87,688 18.08 100.0% 100.0%  

R20-SLR-0018  55,020 9.05 100.0% 100.0%  

R20-SLR-0015  55,732 9.40 100.0% 100.0%  

R20-SLR-0062  140,299 25.80 100.0% 100.2% 
Reported demand reduction was 

incorrectly rounded down. 

R20-SLR-0083  30,774 5.00 100.0% 100.8% 
Reported demand reduction was 

rounded to one decimal place. 

R20-SLR-0118  31,245 4.83 91.7% 88.7% 

The installed high- and low-bay fixture 

quantities in the prescriptive calculator 

were swapped and the incorrect 

outdoor LED wattage was entered in 

the custom workbook.  

R20-SLR-0174  24,192 6.86 100.0% 100.0% 

Note for feedback: the custom portion 

of the application was filled out with 

the prescriptive savings 

R20-SLR-0192 3,692 0.28 100.0% 100.0%  

R20-SLR-0119  9,538 2.70 100.0% 100.0%  

R20-SLR-0079  2,510 0.71 100.0% 100.0%  
a Demand reduction was not reported for these projects. 

 



 

23 

Appendix B. Post-Inspection Checklist Template 
This section provides a template for a post inspection checklist.  

Post Inspection Checklist 

Project Background (Example) 

Program Customer Directed 

Project ID R20-CDR-0001 

Post Inspection Date 2/9/2021 

Post Inspection Method (in-person, virtual, phone, other) In-person 

Post Inspection General Notes 
Met with Mr. Doe, visually inspected the new pump 

motors, site provided trend data 

Customer Name TBD 

Address 123 Street 

Customer Contact Information John Doe, [email], [phone] 

Measure Description 
Retrofitted chilled water pump motors and installed 

VFDs 

Reported Energy Savings (kWh) 100,000 kWh 

Reported Demand Reduction (kW) 5.2 kW 

Reported Rebate, $ $10,000 

Project Documentation  

Invoices for rebated equipment (detailed line-by-line equipment 

invoices preferred with quantity and make/model number) 
Yes 

Specification sheets for all rebated equipment  

(including make/model number, performance data, efficiency) 
Yes 

Analysis calculation workbook(s)  

(verify that workbook results match reported savings) 
Yes 

Trend and/or metered data (at least two weeks, collected within 

last year, and pre-installation data, if applicable) 

Note – If project is temperature-dependent (i.e., cooling or heating-

related), ensure data are collected during a representative period. 

For example, supporting data for a cooling project should not be 

collected for just the month of January.  

Yes 

Other (construction drawings, electrical/mechanical schedules) Yes 

Post Inspection Notes – Equipment Hours of Use 
Site contact verified that the two pumps operate 

lead/lag year-round 

Post Inspection Notes – Other  
Site contact verified that pumps serve a year-round 

process load 

Post Inspection Photos 

Installed Equipment - Wide View (pump and motor system) Yes 

Installed Equipment - Nameplate (including make/model number) Yes 

Installed Equipment - Controls (VFD screen, BAS screenshot, throttle 

valve, occupancy sensor for lighting, etc.) 
Yes 

Space Served (as security permits, may be limited for data centers) Yes 

Other (_______________________________)  

 


