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Introduction and Executive Summary 

Silicon Valley Power (SVP) is the City of Santa Clara's municipal electric utility and was established in 

1896. On a not-for-profit basis, Silicon Valley Power owns power generation facilities, has investments in 

joint ventures that produce electric power, and trades power on the open market. These efforts are 

directed toward ensuring its retail customers, the citizens, organizations and business of the City of 

Santa Clara, a highly reliable source of electric power at low, stable rates.  

SVP has a number of electricity energy efficiency programs in both the residential and non-residential 

sectors. However, 97% of the FY 2010 ex-ante electricity savings is from the non-residential sector. Of this 

97%, over 80% is from HVAC measures, followed distantly by lighting measures at 14%. Because of this 

overwhelming share of non-residential ex-anti electricity savings, this FY 2010 EM&V effort focuses on 

the entire non-residential sector.  

Background 

Two legislative bills (SB1037 and AB2021) were signed into law a year apart. SB1037 requires that the 

Publically Owned Utilities (POUs), similar to the Investor Owned Utilities (IOUs), place cost effective, 

reliable, and feasible energy efficiency and demand reduction resources at the top of the loading order. 

Additionally, SB1037 (signed September 29, 2005) requires an annual report that describes the programs, 

expenditures, expected energy savings, and actual energy savings.  

Assembly Bill 2021, signed by the Governor a year later (September 29, 2006), reiterated the loading 

order and annual report stated in SB1037 as well as expanding on the annual report requirements. The 

expanded report must include investment funding, cost-effectiveness methodologies, and an 

independent evaluation that measures and verifies the energy efficiency savings and reductions in 

energy demand achieved by the energy efficiency and demand reduction programs. AB2021 additionally 

requires a report every three years that highlights cost-effective electric potential savings from energy 

efficiency and established annual targets for electricity energy efficiency and demand reduction over 10 

years. 

The legislative reports require both an on-going assessment of what is occurring within the programs 

along with a comparison of how much possible savings is left within the POU service territory. This 

report provides the third party independent evaluation of SVP’s 2010 electricity conservation programs. 

Objectives 

The goals of the EM&V effort at SVP are to provide unbiased, objective and independent program 

evaluations by giving: 
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 Useful recommendations and feedback to improve SVP programs. 

 Assessment of conservation program effectiveness. 

 Assessment of the quality of the program data for impact evaluation purposes. 

 Increased level of confidence in conservation program results through transparent protocols. 

Impact Evaluation Results 

In FY 2010, there were 253 total projects with claimed electricity savings in the non-residential sector. 

Twelve of these projects are included in the impact evaluation sample and they represent 49% of the 

sector’s ex-ante FY 2010 electricity savings. Three of the sites were data centers, one had air handler and 

pump optimization, five were lighting projects, one cooler controls, and two vending misers.  

The methodologies employed to measure and verify electricity savings attributed to these programs 

included the following activities: 

1. Verified measure installation. 

a. Developed a sample for field verification activities. 

b. Conducted field verification activities and observations. 

2. Reviewed applications and supporting documentation provided to SVP.  

3. Developed adjusted measure savings values based on field activities, billing records, and data 

reviews. 

Directly estimating net impacts was not part of the scope for this project. However, a review of net to 

gross ratio (NTGR) assessments conducted primarily for the investor owned utilities (IOUs) in California 

was conducted in order to provide SVP possible alternative NTGR values to their current general value 

of 80%. These IOU studies relied on large sample populations and though the IOU programs differ in 

some ways from SVP’s programs, they provide evidence of alternative NTGR values that SVP may want 

to consider. 

Results for the twelve sampled sites are provided in Table EX-1. The overall non-residential measure 

realization rate is 95% for energy and 205% for demand. Site 8 had a low realization rate due to 

misclassification of fixture types on the application. In addition, several of the lighting sites had either 

removed equipment or not installed it as expected, and the deemed hours from DEER were often larger 

than actual hours of operation. 
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Table EX-1. Measure Realization Rates by Sampled Site 

 Claimed Verified Measure Realization Rate 

Project kW Savings 

Annual kWh 

Savings kW Savings 

Annual kWh 

Savings kW Savings 

Annual kWh 

Savings 

Site 1 324.0 4,470,279 135 4,308,584 41.7% 96% 

Site 2 94.3 5,537,967 76 4,132,639 80.6% 75% 

Site 3 0 8,244,600 1,089 9,474,670 NA 115% 

Site 4 0 798,317 10.4 544,353 NA 68% 

Site 5 31.2 345,114 36.5 345,609 117% 100% 

Site 6 106 23,386 3.4 6,659 3.2% 28.5% 

Site 7 0 25,458 3.3 7,053 NA 27.7% 

Site 8 0 31,541 1.5 2,068 NA 6.6% 

Site 9 106 21,196 3.2 5,875 3.0% 27.7% 

Site 10 1.29 11,706 1.29 11,706 100% 100% 

Sites 11-12 0 503,982 0 268,790 NA 53.3% 

Total 662.8 20,013,546 1,360 19,108,006 205% 95% 

Recommendations 

The Navigant team makes the following recommendations based on our evaluation efforts: 

1. DEER based deemed hours of operation often overstated. The prescriptive lighting measures have 

their estimates of energy savings based on deemed energy saving estimates. Hours of operation 

is a key component for these energy savings estimates. We have found in many cases that these 

hours of operation are higher than what we find in the field. This observation is true in other 

EM&V California publically owned utility studies we have performed. We recommend that SVP 

inform the CEC of this issue and if they can, modify the deemed savings from lighting for their 

programs based on the EM&V results.  
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2. Small Business Lighting Program definition of high bay fixtures. SVP has already moved to ensure 

that program contractors limit high bay fixture prescriptive incentives to the retrofits of HID 

fixtures for which the deemed savings are appropriate. This definition should be stated explicitly 

on the Small Business Lighting prescriptive rebate form. 

3. New datacenter savings estimates. The savings estimates for new and remodeled datacenters were 

generally very good. However, since calculations assumed full occupancy, the new construction 

projects sometimes take several years to achieve full savings. In some cases, the utility should 

consider discounting savings to compensate for the time it takes to fully populate the facility 

with servers. 

4. Follow up with VendingMiser Program participants. VendingMiser controls had an observed 

removal rate of 9.3%. As these controls remain on site, but unused, it is recommended that SVP, 

or the program implementer, periodically follow-up with participants and recover/redeploy any 

controls that have been bypassed or otherwise uninstalled. In rare cases it was also observed that 

the occupancy sensor was not properly attached to the vending machine or other available 

surface. This should not be allowed as it can render the controls ineffective and lead to user 

dissatisfaction.   

5. Retrocommissioning savings estimates. The savings estimates for retrocommissioning at site 4 

greatly overestimated motor loading and baseline operation. This is a common problem with 

retrocommissioning studies that SVP could minimize by requiring spot measurements of motor 

loading rather than calculations based on brake horsepower ratings to estimate baseline 

consumption. 



 

 

 

 

 

 

 

 Page 5 

Silicon Valley Power EM&V  

FY 2010 Ex-ante Gross Energy Savings 

Table 1 identifies SVP’s 2010 ex-ante gross electric program savings by end-use. As can be seen in the 

table, about 80% of the ex-ante gross savings comes from the non-residential HVAC followed by non-

residential lighting with 13%.  The remaining combined programs account for less than 5% of the 

savings. 

Table 1. FY 2010 Ex-ante Gross Electricity Savings by End-Use  

Program Sector 

Gross Annual 

Ex-ante 

Savings 

(kWh) 

Gross Annual 

Ex-ante Peak 

Savings (kW) 

Program Sector 

Share as % of 

Sector kWh 

Savings 

Program Sector 

Share as % of 

Sector Total 

kWh Savings 

Residential:         

Appliances 261  0 0% 0% 

HVAC 17,337 13 0% 2% 

Lighting 107,620 106  0% 11% 

Pool Pump 4,200 2  0% 0% 

Refrigeration 866,964 86  2% 87% 

Residential Total 996,382 207 3% 100% 

          

Non-Residential:         

HVAC 29,188,236 863  80% 83% 

Lighting 4,804,226 592  13% 14% 

Refrigeration 1,098,737 682  3% 3% 

Comprehensive 97,053 26  0% 0% 

Other 101,146 4  0% 0% 

Non-Residential Total 35,289,398 2,167  97% 100% 

          

TOTAL 36,285,780 2,373     

Evaluation Priorities 

Previous EM&V studies for SVP have focused on the non-residential sector programs.  The FY 2010 

EM&V study will again focus on this sector.   
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Impact Evaluation Plan 

A useful construct for thinking about the range of efficiency measures offered by SVP is the International 

Performance Measurement and Verification Protocol (IPMVP). Table 2 presents a listing of the IPMVP 

protocols, the nature of the performance characteristics of the measures to which M&V options typically 

apply, and an overview of the data requirements to support each option. Our approach to selecting 

M&V strategies followed these guidelines. 

Table 2. Overview of M&V Options 

IPMVP M&V Option 
Measure Performance 

Characteristics 
Data Requirements 

Option A: Engineering 

calculations based on spot or 

short-term measurements, 

and/or historical data. 

Deemed energy savings fall in 

this Option. 

Constant performance 

 

» Verified installation 

» Nameplate or stipulated 

performance parameters 

» Spot measurements 

» Run-time hour measurements 

Option B: Engineering 

calculations using metered 

data. 

Constant or variable 

performance 

 

» Verified installation 

» Nameplate or stipulated 

performance parameters 

» End-use metered data 

Option C: Analysis of utility 

meter (or sub-meter) data 

using techniques from simple 

comparison to multi-variate 

regression analysis. 

Variable performance 

 

» Verified installation 

» Utility metered or end-use metered 

data 

» Engineering estimate of savings 

input to SAE model 

Option D: Calibrated energy 

simulation/modeling; 

calibrated with hourly or 

monthly utility billing data 

and/or end-use metering 

Variable performance 

 

» Verified installation 

» Spot measurements, run-time hour 

monitoring, and/or end-use 

metering to prepare inputs to 

models 

» Utility billing records, end-use 

metering, or other indices to 

calibrate models 
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The twelve projects evaluated include both custom and prescriptive installed measures. The claimed 

savings are based on engineering calculations appropriate for the specific site or prescriptive savings 

from the E3 calculator. Evaluation options A, B, and C were each used at some of the sites to evaluate 

savings. Option A was primarily used for the lighting projects, although options B and C were also 

employed to determine occupancy sensor savings at site 5. Options A and B were used for sites 4, 11, 

and 12. Option C was used to validate savings calculated with Options A and B at sites 1, 2, and 3. 

Sample Selection 

As shown in Table 3, 49% of the total non-residential ex-ante gross savings are included in the sample. 

The shares among the end-uses are similar between the total population and the sampled population. 

The sampling methodology gives preference to larger projects, which is why there are differences in the 

ratios between the two populations. 

Table 3. Commercial Advantage Program Ex-ante FY 2010 Electricity Savings 

Measure 

All Non-

Residential 

Projects 

End-Use as 

Percent of 

Program Totals 

Sampled Non-

Residential 

Projects 

End-Use 

Sample as 

Percent of 

Sample Totals 

HVAC 26,017,792 73.87% 15,414,606 89.79% 

Lighting 4,597,132 13.05% 429,683 2.50% 

Refrigeration 2,819,031 8.00% 523,933 3.05% 

Motors/VFD 770,182 2.19% 0 0.00% 

Other 1,017,469 2.89% 798,317 4.65% 

TOTAL (49% Sample/Total) 35,221,606   17,166,539 
 

Stratified Ratio Estimation 

Stratified ratio estimation combines a stratified sample design with a ratio estimator. Both stratification 

and ratio estimation take advantage of supporting information available for each project in the 

population. In this case, the supporting information is ex-ante energy savings per project. The population 

of accounts has a wide range of energy savings ranging from 238 kWh to 8,244,600 kWh.  The population 

coefficient of variation of the energy savings is large.  Simple random sampling is not considered the 

proper sampling approach.   



 

 

 

 

 

 

 

 Page 8 

Silicon Valley Power EM&V  

By using the ex-ante energy savings per project as the stratification variable, the coefficient of variation in 

each stratum is reduced thereby improving the statistical precision.   Moreover, the sampling fraction 

can be varied from stratum to stratum to further improve the statistical precision. In particular, a 

relatively small sample can be selected from the accounts with small energy savings, but the sample can 

be forced to include a higher proportion of the projects with larger levels of energy savings. In particular, 

the largest projects can be included in the sample with certainty.   

Three strata are used. As shown in Table 3, this methodology resulted just under 50% of the savings 

being included in the sample. Twelve of the total 253 projects are included in the sample population. 

Based on the ex-ante estimates of savings, the sample represents statistical confidence of 80 percent +/- 15 

percent. 

Site 11 and 12 Vending Miser Sites 

Sampling was conducted using the projects as defined in the tracking database.  However, the various 

Vending Miser projects were found not to be individual project sites with multiple applications, but 

rather a compilation of all vending miser projects by month. The two sites drawn actually represented 

154 sites and 305 vending miser installations.  

Wishing to maintain statistical validity but not wishing to re-draw the sample, the 305 installations 

within the 154 sites were treated as a sub-program universe and sampling conducted on them. Wanting 

to maintain at least the same confidence of 80 percent +/- 15 percent within this sub-population would 

mean verifying 18 installations.  However, we were also concerned about site variability as many of the 

sites represented different business types. 

As with the main sample, stratified ratio estimation was used. Both stratification and ratio estimation 

take advantage of supporting information available for each project in the population. In this case, the 

supporting information is number of installations per site. The population of 154 sites has a range of 

installations from one to twenty-five.  Using the sampling approach at the site level, a sample of 10 sites 

was chosen. This increased the number of sample vending miser installations for the 18 using a simple 

random sample to 43. This provides statistical confidence of 80 percent +/- 20 percent at the site level and 

90 percent +/- 12 percent at the installation level. 
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Gross Impact Evaluation Results 

The methodologies employed to measure and verify electricity savings attributed to all of SVP’s 

commercial sector rebate programs included the following activities: 

1. Verified measure installation. 

a. Developed a sample for field verification activities. 

b. Conducted field verification activities and observations. 

2. Reviewed applications and supporting documentation provided to SVP.  

3. Developed adjusted measure savings values based on field activities, billing records, and data 

reviews. 

These activities are discussed in detail in the following sections.  

Measure Installation Verification 

The objectives of the verification activities were to complete site visits and collect key energy program 

performance metrics including: 

1. Establishing the presence of energy efficient measures by comparing the number of installations 

observed with the number of installations recorded in the rebate application. 

2. Providing input on the quality of installations observed – including whether or not they were 

operating correctly. 

3. Where observed equipment did not match program reported installations, determine if 

retrofits/installations were ever present, and/or the reason that the installation plan changed. 

4. Recording key facility performance data, such as daily schedules, seasonal variations in 

schedules, and control strategies. 

5. Making onsite measurements of equipment power consumption and obtaining data logs from 

facility personnel. 

6. Reviewing available literature and reports to determine savings expected from the installed 

equipment. 

7. In some cases, comparing utility billing data to predicted savings to determine if more accurate 

savings could be calculated. 
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Installation Verification Sample 

Twelve of the projects that received rebates in FY 2010  were selected for on-site evaluation. Table 4 lists 

the 12 sites along with the measures installed and the ex-ante demand and energy savings. For privacy, 

the customer names are not given, but rather a site number assigned. 

Table 4. Site Measures and Ex-ante Gross Savings 

Location Retrofit Measures kW kWh 

Site 1 New Data Center, HVAC 324.0 4,470,279 

Site 2 New Data Center, HVAC 94.3 5,537,967 

Site 3 Data Center Retrofit, HVAC 0 8,244,600 

Site 4 
HVAC Air Handler and Pump 

Optimization 
0 798,317 

Site 5 Lighting 31.2 345,114 

Site 6 Lighting 106 23,386 

Site 7 Lighting 0 25,458 

Site 8 Lighting 0 31,541 

Site 9 Lighting 106 21,196 

Site 10 Cooler Controls 1.29 11,706 

Sites 11-12 Vending Misers 0 503,982 

Total 662.8 20,013,546 

In evaluating these projects, particular attention was paid to reviewing the program documents and 

supplementing them with field verifications. Sites 6-9 did not require onsite measurements, since they 

involved well established energy savings values. Measurements of various types were employed at the 

remaining sites. In some cases, such as at sites 1 and 10, these involved only readings from already 

installed monitoring systems. In other cases, such as at sites 2-4 a combination of facility monitoring data 

and spot measurements was employed. Billing data was used in analysis to varying degrees at sites 1-3 

and 5. Loggers were installed to monitor equipment operation at sites 5, 11, and 12. The evaluations 

involved various combinations of IPMVP Options A, B, and C approaches by reviewing engineering 
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calculations, taking onsite measurements, obtaining facility operational and billing data, and performing 

site interviews.  

Site Verification Activities 

Field activities typically involved two components: 

1. Evaluators coordinated with the utility to establish field activity dates and identify site level 

contacts. 

2. While on-site, the evaluation team conducted an area-by-area, measure-by-measure audit, 

noting retrofit count, type, and operating conditions. In some cases measurements of equipment 

power were taken and data logs of operation obtained. Discussions of the installation details 

were also conducted at the site representative’s convenience. 

Field evaluation activities were conducted from December 6-10, 2010. At the time all expected 

installations were completed and finalized.  

Installation Verification Results 

Verification work, discussions with participants subsequent to field verification activities, and an 

analysis of the verified installations indicated that most of the equipment attributed to the non-

residential programs was installed as expected, although there were some discrepancies in operational 

loading and schedules as well as lighting fixture numbers. 

Site 1 

Site 1 was a new data center. It was designed with separate hot and cold aisles to reduce energy use. 

Three measures were included in the project application: airside economizers, electrically commutated 

(EC) plug fans, and cold aisle containment. During the site visit, Navigant discussed the operation and 

equipment with facility personnel. All of the systems were operating as expected.  

Airside Economizers 

The facility is still increasing in capacity and some empty areas exist in the building. The operational 

area included at the time of the initial application calculations was 24,816 square feet, but the full facility 

occupies 83,000 square feet of which only 16,000 square feet were occupied at the time of this evaluation. 

As with all data centers, operation is continuous, 8,760 hours per year. 

The datacenter logs all of its cooling energy use. These data were used along with outdoor air 

temperature (OAT) and typical meteorological year (TMY3) data for the San Jose airport to estimate 

annual energy usage. The economizers were designed to supply all outside air below 65 °F. Above 86 °F 

no outside air is used. Between these temperatures a combination of outside air and return air is cooled 
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for supply air. Despite this, the energy monitoring system (EMS) indicates the chiller operating some of 

the time down to outside air temperatures (OATs) around 45 °F, although its frequency of operation 

decreases significantly as temperatures drop, as shown in Figure 1. The baseline condition excludes 

economizers from the cooling system.  Without the economizers, it was assumed that the chillers always 

operated around the same average load as that seen at higher temperatures, where the economizers were 

closed. Based on this, the annual energy savings for the economizer measure is 1,535,412, a 94% 

realization rate. 

Figure 1. Site 1 Chiller Energy Use 

 

EC Plug Fans 

Currently only nine of the twenty computer room air conditioners (CRACs) are operating, but all of the 

associated EC plug fans used for ventilation are in use. There are four staged banks of 50 fans each for 

each of the economizers and exhaust. These are controlled together and use the same amount of power. 

Figure 2 shows that economizer and exhaust fan power is in sync, to the extent that all of the exhaust fan 
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data points are directly under those for the economizer fan. The average observed fan power when 

operating was 107 kW for the exhaust and economizer fans together. The application estimated an 

average fan load of 73.8 kW. This appears to have only accounted for the economizer fans, and the 

exhaust fans, which operate along with them and are located on the roof are not included. The 

application seems to improperly associate the economizer fans directly with the CRACs.  

Figure 2. Site 1 Fan Energy Use 

 

The base case for the fan project would be standard centrifugal fans on equivalent CRACs. The 

manufacturer lists the rated power of these fans as 11.28 kW/CRAC at full load. The application assumed 

20 units operating continuously at full load. Fans typically do not operate at full load, so 60% has been 

used as the baseline here. For the baseline case, the exhaust fans are assumed to match the CRAC fans, 

however not to operate when the economizer is not operating, which was observed to be above 80 °F, 

reducing the run hours for these to 8,612 annually. This results in measure savings of 1,508,078 

kWh/year, a 113% realization rate, and 135 kW of demand savings. The discrepancies are primarily due 
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to the ex-ante calculations miscounting of the number of fans and assumptions that they would be fully 

loaded. 

 

Cold Aisle Containment 

Cold aisle containment separates the “cold” or front side of server racks from the “hot” or back side. This 

allows the datacenter to regulate the temperature separately for these two areas. Cold air is supplied by 

the CRACs to the cold aisles and then allowed to filter through the racks to the hot aisles. According to 

lab test reports included with the application, this reduces the fan power required to distribute air 

throughout the facility by 70%, although a range of savings values is possible. Site 3 saw 52% reduction 

in fan energy due to containment, in a similar project on an existing datacenter. Notably, site 3 also saw a 

reduction in overall cooling, but since this facility is new there is no way to appropriately baseline 

savings for temperature setpoints as no standard values exist, and cooling savings were not claimed for 

the project. The current annual fan usage is 843,396 kWh. It is assumed that because the peak observed is 

82.5% of expected full load fan power, that this would have required an increase in the number of fans, 

rather than just an increase in fan speed. Given the uncertainties in the baseline for this project, Navigant 

has assumed a 60% decrease in the number of exhaust and economizer fans as a result of this project. 

Based on this, savings are estimated to be 1,265,094 kWh/year, however it should be noted that there is a 

great deal of uncertainty in this value and additional cooling savings may also exist. Because the EC plug 

fans do not actually operate at high temperatures, no demand savings was seen. The demand savings 

had already been accounted for as part of the EC plug fan portion of this project. 

The total verified savings at the site was found to be 4,308,584 kWh/year, an overall realization rate of 

96%. Most of the discrepancies in savings relative to the claimed values for the individual projects are 

due to the current low occupancy of the building and uncertainties in the baseline inherent in new 

construction projects.  
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Table 5. Site 1 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Airside Economizers 

Claimed ex-ante Savings 
0 1,632,039 

EC Plug Fans Claimed ex-

ante Savings 
151.8 1,329,768 

Cold Aisle Containment 

Claimed ex-ante Savings 
172.2 1,508,472 

Airside Economizers 

Verified ex-post Savings 
0 1,535,412 

EC Plug Fans Verified ex-

post Savings 
135 1,508,078 

Cold Aisle Containment 

Verified ex-post Savings 
0 1,265,094 

Gross Realization Rate 41.7% 96% 

Site 2 

Site 2 was a new data center. The facility received incentives for an efficient cooling plant with an airside 

economizer and an efficient uninterruptible power supply (UPS). There are five high efficiency McQuay 

air cooled chillers installed on the roof of the facility, with economizers designed to use outside air 

instead of return air when the temperature is below the return air temperature. In addition 17 computer 

room air handlers (CRAHs) were installed to provide air to the facility. These units had variable speed 

drives (VFDs) on their fans to allow reductions in airflow without dampers. 

Efficient Cooling Plant 

According to the available data from the manufacturer, the installed chillers have an integrated part load 

value (IPLV) [in units of energy efficiency ratio (EER)] of 14.0, or 0.857 kW/ton, which is slightly higher 

than the 0.83 kW/ton claimed in the project application. The application also stated that it used 0.83 

kW/ton based on manufacturer’s data, but that may have been provided in a different form than was 

available at the time of this analysis. Since the specifications used in the application were not available 

for this analysis, the higher value of 0.857 kW/ton has been used here. The baseline was taken to be an air 

cooled chiller under 2005 Title 24 requirements, which would have an IPLV [in units of coefficient of 

performance (COP)] of 3.05. This corresponds to 1.15 kW/ton of cooling. 
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The only available logged data was gathered in mid-late June, and was used for the initial analysis. 

Navigant was not able to obtain more recent data, although the operation of the cooling plant, 

economizers, and the UPS was verified during the visit. This data indicated 50% load on the primary 

chiller when the economizers were not operating. Water entered the two primary chiller loops of this 

unit at an average of 57.2 °F and 50.8 °F and exited at 46.2 °F and 46.3 °F, respectively. Chilled water 

entered the secondary chiller at 56.1 °F and exited at 46.9 °F. The economizers were used for around two 

and half days of the logging period and apparently shut off for around a day and a half. When 

operating, the economizers began to open around 76 °F, and became more consistently operational 

around 68 °F. They remained fully operational below 64 °F. This was consistent with the current 

operational conditions, which indicated temperatures for the CRAHs ranging up to 77 °F with the 

coolest one at just below 61 °F. 

The facility chillers were designed to supply 600 tons of cooling. No details were available on the 

secondary chiller operation during the logging period, but the primary chiller was operating at 50% 

capacity without the economizers, implying 300 tons of cooling was required for the facility at that point. 

Based on billing information, shown in Figure 3, Navigant estimated that the facility was operating at 

about 70% of its current capacity; therefore current cooling requirements are estimated at 425 tons. 

Figure 3. Site 2 Energy Use 
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Efficient UPS 

Three uninterruptible power supplies (UPSs) were in use at the facility. All were Cleansource model 

1200Z units, rated at 1200 kVA and 960 kW. During the site visit, the device readout claimed 323 kW 

input and 296 kW output, which would indicate 92% efficiency, somewhat lower than the 98% rating for 

offline energy storage supplied by the manufacturer. The three units were handling around 969 kW 

input based on this readout, which is reasonable compared to the demand and energy seen on billing 

records which indicate around 1,140 kW average and a peak demand of 1,600 kW in August when the 

most cooling would have been required. Based on this, typical power to the UPS units is estimated to be 

around one-third capacity for each UPS. According to testing performed by the Silicon Valley 

Leadership Group1 the least efficient available UPSs available would operate around 77% efficiency at 

this load. A typical double-conversion UPS would operate at around 85% efficiency under similar 

circumstances, so this is taken to be the baseline. This would result in 1,045 kW for the same output the 

installed units were producing, for a savings of 76 kW. Assuming this is typical, annual savings would 

be around 665,760 kWh. 

The total verified savings was calculated to be 4,132,639 kWh/year, which is 75% of the claimed savings, 

and a demand savings of 76 kW, as shown in Table 6. The difference between claimed and verified 

savings is primarily due to the incomplete occupancy of the data center at the time of project verification 

and uncertainties in the baseline inherent in a new construction project. 

Table 6. Site 2 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Efficient Cooling Plant 

Claimed ex-ante Savings 
0 4,712,324 

Efficient UPS Claimed ex-

ante Savings 
94.3 825,643 

Efficient Cooling Plant 

Verified ex-post Savings 
0 3,466,879 

Efficient UPS Verified ex-

ante Savings 
76 665,760 

Gross Realization Rate 80.6% 75% 

                                                           

1 Ray Pfeifer, Silicon Valley Leadership Group, Data Center Benchmarking. 

http://svlg.org/campaigns/datacenter/ppt/%5BRT7%5DHigh_Voltage_AC.pdf 

http://svlg.org/campaigns/datacenter/ppt/%5BRT7%5DHigh_Voltage_AC.pdf
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Site 3 

Site 3 was an existing data center, operating 8,760 hours per year. Two measures were completed at this 

site as part of a cooling optimization project: cold aisle containment and compressor energy reduction.  

The datacenter installed internal barriers to separate hot and cold aisles in one bay, allowing for higher 

temperatures in some areas and reduced airflow. Temperature sensors were installed in the cold aisles as 

part of this project, with their temperature setpoint at 75 °F. The hot aisles did not have a maximum 

temperature set, but the typical return air temperature logged in the facility rose from around 75 °F to 

around 85 °F, indicating a significant increase in temperature. 

The Navigant team found that the project had been implemented as planned. Data logs for the facility 

for directly before and after the project were used to estimate savings because some reconfiguring was 

underway during the site visit and additional changes had been made that further reduced electric 

consumption. Figure 4 shows the energy use for cooling and fan VFDs at the site before and after the 

project. 

Figure 4. Site 3 AC and VFD Energy Use 

 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

40 45 50 55 60 65 70 75 80 85 90

P
o

w
e

r 
(k

W
)

Outdoor Air Temperature (°F)

pre AC

pre VFD

post AC

post VFD



 

 

 

 

 

 

 

 Page 19 

Silicon Valley Power EM&V  

The logged data shown in Figure 4 was used along with TMY3 data for the nearby San Jose airport to 

estimate annual energy usage for both cooling and the fans. Since both pre- and post-installation data 

was available, it was not necessary to estimate energy use from specifications. 

Savings at Site 3 were 115% of claimed savings as demonstrated in Table 7, with the airflow reduction 

being slightly less than expected but the compressor savings being significantly higher than predicted. It 

should be noted that according to billing data, energy use at the site has dropped by significantly more 

since the implementation of this project. This is believed to be due to a combination of continued 

upgrades and the ongoing reconfiguration of additional bays resulting in the temporary removal of 

some servers. It is expected that once the facility is fully repopulated with servers, within the next few 

months, these savings will continue to be realized. 

Table 7 Site 3. Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Containment/Air Flow 

Reduction Claimed ex-

ante Savings 

0 5,545,800 

DX Compressor Claimed 

ex-ante Savings 
0 2,698,800 

Containment/Air Flow 

Reduction Verified ex-

post Savings 

589 5,156,002 

DX Compressor Verified 

ex-post Savings 
500 4,318,668 

Gross Realization Rate ∞ 115% 

Site 4 

Site 4 was an industrial and office facility with multiple buildings including laboratory areas. 

Retrocommissioning was performed on chilled and hot water pumps and air handler fans to adjust 

equipment operating schedules. The air handler fans were programmed to shut off when buildings were 

not occupied and the pumps were programmed to shut off under some outdoor temperature conditions. 

Eight air handler unit (AHU) fans and one AC fan were scheduled to shut off after work hours and on 

weekends at the site. All of the AHU fans were controlled on VFDs. Logs from the building management 

system (BMS) were used to verify operational hours for the fans, which turned on between 5:00 AM or 

6:00 AM and off at 8:00 PM or 9:00 PM on weekdays, depending on the unit. All fans were off on 

weekends. Navigant and site personnel took spot measurements on some of the fans’ power. These 
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indicated very low loading relative to that assumed in the application. Although this is based on limited 

spot measurements, air handler fan speed would generally be expected to be low during unoccupied 

and cooler hours, which would coincide with the shutdown times. Because of the low loading, verified 

savings for the fans is 304, 635 kWh/year, a 62.8% realization rate. 

Eighteen chilled and hot water pumps were placed on weather based scheduling. The chilled water 

pumps were programmed to shut off when outdoor air temperatures were below 50 °F and turn on 

above 55 °F. The hot water pumps were programmed to shut off when the outdoor air temperature 

exceeded 78 °F and shut off when it was below 65 °F. Three of the chilled water pumps were later 

removed from scheduling due to problems. Two of the hot water pumps were reprogrammed to shut off 

above 65 °F and on below 60 °F. Only one of the water pumps was on a VFD. Operational logs confirmed 

this operation. As with the fans, Navigant and site personnel took spot measurements on some of the 

pumps. Again, loading was shown to be low, which reduced the realization rate for the project. Measure 

savings for the pump programming were found to be 239,718 kWh/year, 76.4% of the claimed value. 

This is also due in part to the removal of three pumps from the controls, and changes in some setpoints. 

Savings for both measures were calculated using: spot measured power, where available; estimated 

power with 70% loading, where measurements were not available; TMY3 data for the San Jose airport; 

and scheduling data. Total ex-post savings at site 4 are calculated to be 544,353 kWh/year, as indicated in 

Table 8. This is a realization rate of 68%. The low realization rate is primarily due to overestimates of 

motor loading, and removal of three pumps from the controls. 

Table 8. Site 4 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Air Handler Claimed ex-ante 

Savings 
0 484,712 

Pump Claimed ex-ante Savings 0 313,605 

Air Handler Verified ex-post 

Savings 
0 304,635 

Pump Verified ex-post Savings 10.4 239,718 

Gross Realization Rate ∞ 68% 

Site 5 

Site 5 was a multistory parking garage. The lighting for this garage was retrofitted from 100W HID to 

two-lamp linear florescent luminaries with motion controls that automatically cycle off one of the two 

lamps when no activity is detected for over five minutes.  
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The rebate application states that 452 HID fixtures were to be replaced 1:1 for florescent fixtures, but the 

Navigant team counted 441 new fixtures. It was assumed that the previously existing fixture count was 

accurate but that 11 fixtures were deemed unnecessary and therefore removed instead of replaced, 

effectively delamped. Figure 5 illustrates the pre and post installation utility meter data for the site. 

Figure 5. Utility Meter Data for Site 5 

 

IMPV Option C was used to calculate savings at site 5.  The ex-post annual energy savings shown in 

Table 9  are based on the available electric billing data from the site provided by Silicon Valley Power. 

This analysis method is particularly accurate for this site because the parking garage has a dedicated 
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The realization rate at site 5 is 100.1%. 
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Table 9. Site 5 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 31.2 345,114 

Verified ex-post Savings 36.5 345,609 

Gross Realization Rate 117% 100% 

Site 6 

Site 6 was a small manufacturing facility. The facility operates from 6:30 AM until 4:30 PM four days per 

week, 52 weeks a year, although office areas are in use from 8:00 AM until 5:00 PM. The facility 

performed a lighting retrofit from T12 to T8 linear fluorescent lamps and ballasts. This was part of the 

Small Business Lighting Program and prescriptive rebates were provided while claiming standard 

deemed savings values. 

In the manufacturing area, six 8-foot, 4-lamp, high bay T12 fixtures were retrofitted with 4-foot, 4-lamp 

T8 lamps. Fourteen 8-foot, 2-lamp, high bay T12 fixtures were also retrofitted with four 4-foot T8 lamps 

and ballasts.  

The Navigant team visited the facility and verified the project completion and used stated operating 

hours and standard wattages, shown in Appendix A, for the fixtures to estimate savings. Since these 

units were all high bay, it was assumed that they were high output fixtures, although it was not possible 

to reach them to verify this. In addition, the deemed savings for high bay fixtures are based upon 

replacement of a 400 W HID fixture with a high output 4-lamp T5 or 6-lamp T8, but the high bay fixtures 

at this site were 2- and 4-lamp T12 retrofits. The calculated savings rate of only 28.5%, as shown in Table 

10, is due to both the high bay fixture types and the low operating hours at the facility compared to the 

deemed value used for prescriptive ex-ante calculations. However, it needs to be noted that this was a 

prescriptive rebate site using DEER based deemed savings and the low realization rate is driven by 

assumed characteristics of the deemed measure. 

Table 10. Site 6 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 106 23,386 

Verified ex-post Savings 3.4 6,659 

Gross Realization Rate 3.2% 28.5% 
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Site 7 

Site 7 was a small manufacturing facility that participated in the Small Business Lighting Program 

offered by Silicon Valley Power. It operated five days a week, 52 weeks a year, although some lights 

remained on continuously and others had shorter operating hours. Overall fifty T12 fixtures were 

retrofitted with T8 lamps and ballasts at the site. 

Fourteen high bay, 8-foot, 2-lamp T12 fixtures were retrofitted with 4-foot, 4-lamp T8 high output lamps 

and ballasts. These were in use during normal operating hours at the location. Twenty-four 4-foot, 4-

lamp T12 fixtures were retrofitted with 4-foot, 2-lamp T8 lamps and ballasts. Four of these operated 

continuously, 8,760 hours per year. Another seven of these fixtures were in use eight hours a day, five 

days a week, while the remaining 13 were rarely in use. The remaining 12 fixtures were retrofitted from 

2-lamp, 4-foot T12 to 1-lamp, 4-foot T8 units. One of these was in use most of the time, while six were off 

during the visit and the remaining five were used during normal office hours. 

Navigant used stated operating hours and standard wattages, shown in Appendix A, for the fixtures to 

calculate savings. The calculated savings rate of only 27.8%, as shown in Table 11, is due to the low 

operating hours at the facility compared to deemed number used for prescriptive rebates. In addition, 

the deemed savings for high bay fixtures are based upon replacement of a 400 W HID fixture with a high 

output 4-lamp T5 or 6-lamp T8, but the high bay fixtures at this site were 2- and 4-lamp T12 retrofits, 

which further reduced the savings. However, it needs to be noted that this was a prescriptive rebate site 

using DEER based deemed savings and the low realization rate is driven by assumed characteristics of 

the deemed measure. 

Table 11. Site 7 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 0 25,458 

Verified ex-post Savings 3.3 7,053 

Gross Realization Rate ∞ 27.7% 

Site 8 

Site 8 was a 4,000 square foot manufacturing business that completed a lighting retrofit. The existing 8-

foot T12 lighting fixtures were replaced at a rate of 1:2 with 4-foot T8 fixtures. Additionally,  4-foot, 4-

lamp T12 fixtures in an office portion of the space were delamped to 2-lamp T8 fixtures.  

The Navigant team visited the site and visually verified the existence of the new fixtures and performed 

a count of the lights throughout the facility.  Several discrepancies were noted between ex-ante and ex-

post system descriptions. This ex-post inspection determined that 108 T8 fixtures had been installed.  
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While those fixtures are designed for high-bay use, they were installed at 9 feet. Additionally, in the 

office area 8 fixtures had been delamped. The documentation provided with the project application lists 

only 20 T8 fixtures, 29 high-bay T8 fixtures and 10 delamped fixtures.  The included project invoice lists 

only 39 T8 fixtures and 10 delamped fixtures.   

As shown in Table 12, the calculated ex-post savings for site 8 are 2,068 kWh per year, a savings rate of 

only 6.6%.  This is based on the observed lights at the facility and the assumption that all the 108 T8 

fixtures were retrofitted.  Hours of operation used in this calculation were based on Navigant’s interview 

with the business owner.  The hours of use for this facility were determined to be 9 hours per day, 3 days 

per week, 50 weeks per year.  

Table 12. Site 8 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 0 31,541 

Verified Calculated ex-post 

Savings 1.5 2,068 

Gross Realization Rate ∞ 6.6% 

The discrepancies in lighting counts do not fully explain why the calculated savings rate for Site 8 is only 

6.6%. It appears the ex-ante savings were based on a generic description of “high bay linear fluorescent 

fixture” which has a deemed value of 1,000 kWh annually, a value that is meant to be applied to 6- lamp 

T8 fixtures in high-bay use as a replacement for metal halides.  This project is not an appropriate use of 

that measure description as these were 2- and 4-lamp fixtures and they were not in high-bay use (SVP 

has addressed this issue so that it will not be repeated in FY 10-11). Had the appropriate deemed savings 

values been applied, the site would have claimed 16,777 kWh annually.  However, it needs to be noted 

that this was a prescriptive rebate site using DEER based deemed savings and this low realization rate is 

driven by assumed characteristics of the deemed measure. 

Site 9 

Site 9 was a small manufacturing facility operating from 8:00 AM until 6:00 PM, five days a week. The 

business is typically open 51 weeks a year. Most of the lights operate these hours, while some in a back 

area are only used around 10 hours per week. 

Twenty-eight 2-lamp, 4-foot T12 fixtures were retrofitted as 1-lamp 4-foot T8 units. An additional eight 

high bay 4-lamp, 4-foot T12 fixtures were retrofitted to 4-lamp, 4-foot T8 lamps. All of the high bay units 

were assumed to be high output fixtures, although it was not possible to confirm this for the lamps that 

had been removed. In the back area, twelve 4-lamp, 4-foot T12 fixtures has been retrofitted as 2-lamp T8 

units. This differed from the application that only listed 11 units in this area. In addition seven older T8 
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fixtures were found which facility personnel confirmed had been previously retrofitted. These seven 

were not included in savings calculations and were not listed on the application. 

The calculated savings rate for the project was 27.7%, as shown in Table 13. The low value is due to the 

low operating hours at the facility relative to deemed values used by the Small Business Lighting 

Program for prescriptive rebates.  Additionally, ex-ante savings were based on a generic description of 

“high bay linear fluorescent fixture” and a deemed savings value of 1,000 kWh/year, which is meant to 

be applied to 6-lamp T8 fixtures as a replacement for metal halides.  This project is not an appropriate 

use of that measure description. Had the appropriate deemed savings values been applied, the site 

would have claimed 15,328 kWh annually, but only 2.58 kW of demand.  However, it needs to be noted 

that this was a prescriptive rebate site using DEER based deemed savings and this low realization rate is 

driven by assumed characteristics of the deemed measure. 

Table 13. Site 9 Ex-ant and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 106 21,196 

Verified ex-post Savings 3.2 5,875 

Gross Realization Rate 3.0% 27.7% 

Site 10 

Site 10 was a restaurant. The efficiency measures installed at this site were evaporator fan controls for 2 

walk-in coolers, and one walk-in freezer. The evaporator fan motors for these walk-ins were also 

replaced as part of the overall upgrade. originally 

As part of the pre-installation energy analysis, included with the rebate application, the product vender 

used a proprietary calculator to estimate ex-ante savings.  The savings from this tool were reported as the 

claimed savings.  

The Navigant team visited the site and retrieved trend data from the control unit. This trend data was 

compared to the vendor’s input assumptions and the several variances were noted.  The vender’s 

temperature assumption for all three units is consistently 38 F. The two medium temp units had average 

temperatures of 32 F & 38 F, and the average temperature in the freezer was 11.5 F. The freezer’s 

significantly lower set point suggests that the calculator would provide a conservative savings estimates. 

However, the predicted compressor duty cycle for the winter months was 35%. Navigant found 38.5% 

for cooler 1, 45% for cooler 2, and 86% for the freezer compressors. The increased run time noted for the 

freezer is in response to, and offsets a portion of the savings attributable to, the 26 degree temperature 

shift.  Navigant accepts the vendor’s calculated values for this project, the realization rate is 100%, as 

shown in Table 14. 
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Table 14. Site 10 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 1.29 11,706 

Verified ex-post Savings 1.29 11,706 

Gross Realization Rate 100% 100% 

During Navigant’s interview with the property owner, he expressed dissatisfaction with the project. 

After the cooler controls were installed, the circuit breaker for one of the walk-ins has been repeatedly 

tripping and shutting off power to the associated refrigeration equipment. The original evaporator fans 

were designed to run on 115 volts; the invoice provided with this site’s rebate application states the 

replacement motors were 230 V. It is possible that some of the electrical work done as part of this retrofit 

will need to be replaced. 

Sites 11-12 

Sites 11 and 12 actually encompass 305 vending machine control units, installed at 154 sites between 

September and October of 2009. This constitutes two “sites” because these measures were consolidated 

and reported monthly. Because of the large number of physical address involved, a sub-sample was 

selected for physical verification and results extrapolated to the monthly populations. The sampling 

methodology was discussed within the Sample Selection Section. 

The Navigant team visually verified control units at 10 sites. Navigant also deployed monitoring 

equipment on 6 vending machines at three sites in order to confirm connected load and use profiles. 

Based on this metered data, it was determined that the fleet of vending machines can be divided into 

two basic categories, standard and high efficiency.  Average daily energy use for the standard machines, 

with controls installed is 5.1 kWh/day. Average daily energy use for the high efficiency machines, with 

controls installed is 3.8 kWh/day. 

The baseline energy use for a standard vending machine was referenced from a study conducted by the 

National Renewable Energy Lab (NREL) that found an average daily energy use of 8.3 kWh/day “when 

operating under baseline conditions."  This same report found that vending controls “reduced the energy 

consumption by an average of 33%. Disconnecting the advertising lamps along with the [occupant 

sensor and controls+ reduced the energy consumption by *a net total of+ 55%.” 

Baseline energy use for high efficiency machines was based on the monitored performance of 3 units, 

while they were continuously on.  High efficiency vending machines comprised 20% of the total 

population. 
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One of the largest sites using vending controls is considering the full removal of those controls. This 

decision is being driven by a 20% decrease in sales, as well as a technical problem that has necessitated 

that an employee visit each machine everyday to reset the magnetic card reader that provides an 

alternate payment method. The architectural constraints at this site also lead to a number of occupant 

sensors being “installed” by plugging the units in, but then leaving the sensor portion lying on the floor.  

In addition to the controls that are under consideration for removal, 9.3% of Vending Miser controls 

sampled were found to have already been disconnected. The majority of these units remain next to the 

machine they were intended to service. It is therefore recommended that steps be taken to recover this 

equipment and redeploy it elsewhere. 

Based on the NREL baseline and Navigant metered data, the realization rate for the projects was 53.3%, 

as shown in Table 15.   

Table 15. Sites 11-12 Ex-ante and Ex-post Savings 

 kW Savings Annual kWh Savings 

Claimed ex-ante Savings 0 503,982 

Verified ex-post Savings 0.00 268,790 

Gross Realization Rate N/A 53.3% 

Summary of Observations from the Twelve Sites 

There were several notable issues with the applications and implementation for the twelve projects: 

1. New datacenters not yet at full capacity. Sites 1 and 2 were both new datacenters that were still 

adding servers to their facilities. This resulted in savings somewhat different from those 

originally claimed, although it is expected that when the facilities reach full capacity their 

savings will change. 

2. Neglecting demand savings. There are a significant number of cases where no demand savings are 

claimed for projects that should have them. While Navigant agrees that economizer projects will 

not have any demand saving, some are expected when the efficiency of cooling systems is 

improved, lights are changed, or pumps are shut off during peak hours. 

3. Problems with lighting claims at site 8. The fixtures found at site 8 did not match those on the 

application. It did not appear that the high bay lights listed were really high bay fixtures, and the 

counts did not match the observed values. SVP is aware of this issue and has corrected it for FY 

10-11. 
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4. Higher voltage equipment installed at site 10.  230 volt fans were installed in place of 115 volt fans 

on refrigeration equipment.  A faulty connection made as part of this retrofit has may have 

caused a potentially unsafe situation that is causing malfunctions in the refrigeration system. 

Program Record Observations 

The final program records submitted by the implementation contractors to Silicon Valley Power were 

analyzed for accuracy and consistency, and to ensure that the underlying assumptions were reasonable. 

The key documents analyzed included the project applications provided to the program for each site and 

the available savings spreadsheets. 
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Gross Impact Evaluation Results 

Table 16 provides the savings reported in the final installation review documents submitted for the 

Program and the verified gross savings. The overall non-residential measure realization rate is 95% for 

energy and 205% for demand. Site 8 had a low realization rate due to misclassification of fixture types on 

the application. In addition, several of the lighting sites had either removed equipment or not installed it 

as expected, and the deemed hours from DEER were often larger than actual hours of operation. 

Table 16. Claimed Savings and Verified Gross Savings 

 Claimed Verified Measure Realization Rate 

Project kW Savings 

Annual kWh 

Savings kW Savings 

Annual kWh 

Savings kW Savings 

Annual kWh 

Savings 

Site 1 324.0 4,470,279 135 4,308,584 41.7% 96% 

Site 2 94.3 5,537,967 76 4,132,639 80.6% 75% 

Site 3 0 8,244,600 1,089 9,474,670 NA 115% 

Site 4 0 798,317 10.4 544,353 NA 68% 

Site 5 31.2 345,114 36.5 345,609 117% 100% 

Site 6 106 23,386 3.4 6,659 3.2% 28.5% 

Site 7 0 25,458 3.3 7,053 NA 27.7% 

Site 8 0 31,541 1.5 2,068 NA 6.6% 

Site 9 106 21,196 3.2 5,875 3.0% 27.7% 

Site 10 1.29 11,706 1.29 11,706 100% 100% 

Sites 11-12 0 503,982 0 268,790 NA 53.3% 

Total 662.8 20,013,546 1,360 19,108,006 205% 95% 
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Net-to-Gross Assessment 

Directly estimating net impacts was not part of the scope for this project. However, a review of net to 

gross ratio (NTGR) assessments conducted primarily for the investor owned utilities (IOUs) in California 

was conducted in order to provide SVP possible alternative NTGR values to their current general value 

of 80%. These IOU studies relied on large sample populations and though the IOU programs differ in 

some ways from SVP’s programs, they provide evidence of alternative NTGR values that SVP may want 

to consider. 

The on-line searchable database for the California Measurement Advisory Council (CALMAC) was used 

as the source for the studies included in this NTGR literature review.  The ex post estimates for NTGR are 

drawn from these sources when appropriate 

A large numbers of measures are included within the non-residential sector.  An ex ante NTGR of 80% is 

used for SVP prescriptive and 85% for SVP custom non-residential measures.  

Lighting 

Below is a list of all the lighting measures for which there are claimed energy savings for FY 2010. 

» Linear Fluorescent 

» General Unspecified Lighting (generally found to be linear fluorescent) 

» Occupancy Sensors 

» De-Lamping 

» Exit Sign 

» HIDs 

» High Bay 

» Induction Lamps 

» LED Lamps 

A good source for commercial sector lighting measure net-to-gross assessment is the 2010 report “Small 

Commercial Contract Group Direct Impact Evaluation Report”.2 This report presented the evaluation 

results for the 2006-2008 nonresidential energy efficiency high impact lighting measures (HIMs) and 

several non-HIM measures, both lighting and non-lighting. These measures were offered in programs 

implemented by Pacific Gas and Electric Company (PG&E), Southern California Edison (SCE), Southern 

California Gas (SCG), San Diego Gas and Electric (SDG&E) and third party implementers for the 2006-

2008 program cycle.   

                                                           

2 Small Commercial Contract Group Direct Impact Evaluation Report, CALMAC Study ID: CPU0019:01, prepared for the 

California Public Utilities Commission Energy Division, prepared by Itron, Inc et. al., February 9, 2010 
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The net-to-gross analyses are based on a self-report methodology that estimated four separate 

measurements of free ridership from different inquiry routes and then averaged the values to derive the 

final free ridership estimate at the measure level. The net-to-gross estimates often varied widely by 

utility within the same measure classification.  No reasons were provided for the variance between the 

utilities.  Below are the estimates of net-to-gross by measure classification by utility and an overall 

weighted average across the utilities.   

» Interior screw-in CFL  lighting: 

o PG&E - 59% 

o SCE – 61% 

o SDG&E – 85% 

o Weighted (by savings) average – 63% 

» Linear fluorescent lighting: 

o PG&E - 73% 

o SCE – 79% 

o SDG&E – 87% 

o Weighted (by savings) average – 81% 

» High bay lighting: 

o PG&E - 68% 

o SCE – 68% 

o SDG&E – 95% 

o Weighted (by savings) average – 74% 

» Occupancy Sensors 

o PG&E - 68% 

o SCE - NA 

o SDG&E – 75% 

o Weighted (by savings) average – 72% 

Finding studies that provide recent estimates of NTGR for de-lamping and HID fixtures were scarce. The 

above value for high bay lighting can be used as a proxy for HID fixtures. De-lamping was lumped into 

an indoor lighting category in a dated (February 1996) study by Quantum Consulting for PG&E’s 1994 

commercial lighting technology evaluation. In this evaluation report,3 the NTGR for the indoor lighting 

measures was estimated to be 67%. 

Another study that focused specifically on high bay lighting, estimated a similar net-to-gross factor of 

69% compared to the Itron study findings that ranged from 68% to 95% with a weighted average of 74%. 

                                                           

3 1994 Commercial Retrofit Program Evaluation of Lighting Technologies, prepared for Pacific Gas & Electric Company, 

prepared by Quantum Consulting Inc., February, 1996 
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This 2010 report4 was conducted by KEMA and Itron and is a market effects study of the PG&E, SCE, 

and SDG&E 2006-2008 energy efficiency programs on the commercial and industrial high bay lighting 

products. 

No studies could be found that included a NTGR assessment for exit signs, LED lamps, or induction 

lamps.   Therefore, there is no basis to change the current estimate of 80% NTGR for exit signs or 85% for 

induction and LED lamps.  

Table 17 lists the possible alternative NTGR values for non-residential lighting measures. 

Table 17. Current and Possible NTGR Values for Non-Residential Lighting 

Non-Residential Lighting Measures 
Current 

NTGR 

Possible 

NTGR 

 Linear Fluorescent 80% 81% 

General Unspecified Lighting 80% 81% 

Occupancy Sensors 80% 72% 

De-Lamping 80% 67% 

Exit Sign 80% 80% 

HIDs 80% 74% 

High Bay 80% 74% 

Induction Lamps 85% 85% 

LED Lamps 85% 85% 

Refrigeration Related Measures 

The most probable source for refrigeration related NTGR values would be evaluations on the 

EnergySmart Grocer Program. A recent evaluation of this program was conducted in 2006 by PWP Inc.5 

However, in this evaluation, NTGR estimates were not made.  Rather, the CPUC stipulated NTGR of 

96% was used.  This 96% NTGR value will be considered the ex post NTGR value for refrigeration 

measures unless other studies are found with actual NTGR ex post estimates. Below is a list of all the 

refrigeration related measures for which there are claimed energy savings for FY 2010. 

                                                           

4 High Bay Lighting Market Effects Study, prepared for the California Public Utilities Commission Energy Division, 

prepared by KEMA, Inc and Itron, Inc., June 18, 2010 

5 Final Evaluation, Monitoring, and Verification (EM&V) Report for the ENERGYSMART Grocer Program 2004-2005, 

prepared for the California Investor Owned Utilities, prepared by PWP Inc., June 8, 2006 
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» LED Lights for Coolers 

» Vending Controls 

» Other Controls 

» Door Gaskets 

» Strip Curtains 

» Refrigeration Motors 

» Refrigeration Custom 

» Refrigeration Floating Head Pressure Control 

Net-to-gross estimates for the refrigeration gasket and strip curtain measures can be found in a 2010 

study by ADM Associates, Inc.6 The evaluations focused on two PG&E programs offered during 2006-

2008 to its high tech and commercial customers and focused specifically on these two measures.  The net-

to-gross estimates are based on a telephone survey of program participants.  The estimated net-to-gross 

ratios are:  

» Refrigeration door gaskets: 19% 

» Strip Curtains: 40% 

Table 18 lists the possible alternative NTGR values for non-residential refrigeration related measures. 

Table 18. Current and Possible NTGR Values for Non-Residential Refrigeration 

Non-Residential Refrigeration 

Related Measures 

Current 

NTGR 

Possible 

NTGR 

LED Lights for Coolers 85% 96% 

Refrig - Vending Controls 85% 96% 

Refrig - Other Controls 85% 96% 

Refrig - Door Gaskets 85% 19% 

Refrig - Strip Curtains 85% 40% 

Refrig – Motors 85% 96% 

Refrig – Custom 85% 96% 

Refrig – Floating Head 85% 96% 

                                                           

6 Commercial Facilities Contract Group 2006-2008 Direct Impact Evaluation, , CALMAC Study ID: CPU0016:01, prepared 

for the California Public Utilities Commission Energy Division, prepared by ADM Associates et.al., February 18, 

2010 



 

 

 

 

 

 

 

 Page 34 

Silicon Valley Power EM&V  

Other Non-Residential Measures 

An array of additional non-residential measures is offered by SVP. These include the “Custom - Electric” 

measure that combines a package of measures. The full list of “Other” measures is provided below. 

» HVAC 

» Chillers 

» Economizers 

» Custom - Electric 

» Motors/VFDs 

» Retro-commissioning 

A recently completed study by KEMA7 evaluated HVAC High Impact measures. As with the other 

studies, the net-to-gross estimates are based on a telephone survey.  Included in the evaluation sample 

were participants from the three largest California IOUs. The results were very similar across the three 

utilities. 

» HVAC A/C Equipment: 

o PG&E - 94% 

o SCE – 96% 

o SDG&E – 94% 

o Weighted (by savings) average – 94% 

A study conducted for the Northern California Power Agency evaluated the non-residential custom 

electric incentive programs for several Northern California publically owned utilities8. This study 

utilized telephone surveys to evaluate net-to-gross ratios.  Among the several measures assessed were 

chillers provided by two different utilities. The estimated NTGR for these two chiller offerings was 99% 

and 96%, for an average chiller NTGR of 97%.  

Economizers were not directly assessed within this EM&V study or in any of the other recent EM&V 

studies reviewed at the CALMAC site.  However, it is expected that economizers would have a NTGR 

similar to the 97% identified for chillers. 

                                                           

7 Evaluation Measurement and Verification of the California Public Utilities Commission HVAC High Impact Measures and 

Specialized Commercial Contract Group Programs, prepared for the California Public Utilities Commission Energy 

Division, prepared by the KEMA Inc et.al., February 10, 2010 

8 Measurement & Verification Load Impact Study for NCPA SB5X Commercial and Industrial HVAC Incentive Programs, 

prepared for the Northern California Power Agency, prepared by Robert Mowris & Associates, June 25, 2005 
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Another study conducted for the Northern California Power Agency evaluated the non-residential 

custom electric incentive programs for several Northern California publically owned utilities.9 This 

study also utilized telephone surveys to evaluate net-to-gross ratios.  The estimated NTGR for these 

Custom Electric Programs is 84%. 

A 2008 evaluation study by Itron10 included a NTGR assessment for non-residential HVAC/Motors 

programs.  These programs included both express procurement and upstream procurement efforts.  

Telephone surveys were utilized to evaluate net-to-gross ratios. Nine different programs were included 

in the evaluation with the individual program NTGRs ranging from 70% to 76%. The average estimated 

NTGR for these programs is 73% and we think it is a good proxy for SVP’s motors/VFD measures. 

SBW11 evaluated a retro-commissioning program for the CPUC in 2007. As with the other studies, the 

NTGR estimate is based on a telephone survey.  The program was implemented in both the SCE and 

PG&E service territories. The estimated NTGR for the program is 89%. 

 Table 19 lists the possible alternative NTGR values for non-residential “Other” measures. 

Table 19. Current and Possible NTGR Values for Non-Residential Other Measures 

Non-Residential "Other" 

Measures 

Current 

NTGR 

Possible 

NTGR 

Chiller 85% 97% 

Economizer 85% 97% 

HVAC 85% 94% 

Motors/VFD 80% 73% 

Custom Misc 85% 84% 

Retro-commissioning 85% 89% 

                                                           

9 Measurement & Verification Load Impact Study for NCPA SB5X Commercial and Industrial Custom Incentive Programs, 

prepared for the Northern California Power Agency, prepared by Robert Mowris & Associates, June 25, 2005 

10 2004/2005 Statewide Express Efficiency and Upstream HVAC Program Impact Evaluation, prepared for the California 

Public Utilities Commission Energy Division, prepared by Itron, Inc. and KEMA, Inc., December 31,  2008 

11 Impact and Process Evaluation Final Report for Quest’s 2004-5 Building Tune-Up Program, prepared for the California 

Public Utilities Commission Energy Division, prepared by SBW Consulting, Inc et.al., March 22, 2007 
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Recommendations 

The Navigant team makes the following recommendations based on our evaluation efforts: 

1. DEER based deemed hours of operation often overstated. The prescriptive lighting measures have 

their estimates of energy savings based on deemed energy saving estimates. Hours of operation 

is a key component for these energy savings estimates. We have found in many cases that these 

hours of operation are higher than what we find in the field. This observation is true in other 

EM&V California publically owned utility studies we have performed. We recommend that SVP 

inform the CEC of this issue and if they can, modify the deemed savings from lighting for their 

programs based on the EM&V results.  

2. Small Business Lighting Program definition of high bay fixtures. SVP has already moved to ensure 

that program contractors limit high bay fixture prescriptive incentives to the retrofits of HID 

fixtures for which the deemed savings are appropriate. This definition should be stated explicitly 

on the Small Business Lighting prescriptive rebate form. 

3. New datacenter savings estimates. The savings estimates for new and remodeled datacenters were 

generally very good. However, since calculations assumed full occupancy, the new construction 

projects sometimes take several years to achieve full savings. In some cases, the utility should 

consider discounting savings to compensate for the time it takes to fully populate the facility 

with servers. 

4. Follow up with VendingMiser Program participants. VendingMiser controls had an observed 

removal rate of 9.3%. As these controls remain on site, but unused, it is recommended that SVP, 

or the program implementer, periodically follow-up with participants and recover/redeploy any 

controls that have been bypassed or otherwise uninstalled. In rare cases it was also observed that 

the occupancy sensor was not properly attached to the vending machine or other available 

surface. This should not be allowed as it can render the controls ineffective and lead to user 

dissatisfaction.   

5. Retrocommissioning savings estimates. The savings estimates for retrocommissioning at site 4 

greatly overestimated motor loading and baseline operation. This is a common problem with 

retrocommissioning studies that SVP could minimize by requiring spot measurements of motor 

loading rather than calculations based on brake horsepower ratings to estimate baseline 

consumption. 
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Appendix A: Non-Residential Custom Site Details 

Table A-1. Wattages for Selected Lighting Fixture Types 

Fixture Code Description Wattage 

F42EE Two lamp, four foot standard T12 72 

F44EE Four lamp, four foot standard T12 144 

F82EHE Two lamp, eight foot, high output T12 207 

F84EHE Four lamp, eight foot, high output T12 414 

F44EHS Four lamp, four foot high output T12 270 

F41ILL One lamp, four foot T8 31 

F42ILL Two lamp, four foot T8 59 

F44ILL Four lamp, four foot T8 112 

F44ILL-V 
Four lamp, four foot, high output T8 

(used for high bay fixtures) 
151 

Source: 2010 NRR-DR Program Procedures Manual, Table 2-1 

 


