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ACRONYMS/ABBREVIATIONS 
Table 1 Acronyms/Abbreviations 

Acronym Term 

AC Air Conditioner 
AOH Annual operating hours 
APS  Advanced Power Strip 
AR&R Appliance Recycling & Replacement 
BP Behavioral Program 
BYOT Bring Your Own Thermostat 
C&I Commercial and Industrial 
CEE Consortium for Energy Efficiency 
CF Coincidence factor 
CFL Compact fluorescent lamp (bulb) 
CFM Cubic feet per minute 
CRE Commercial Real Estate 
DI Direct install 
DLC Direct Load Control 
DLC Design Lights Consortium 
EER Energy efficiency ratio 
EFLH Equivalent full-load hours 
EISA Energy Independence and Security Act 
EL Efficiency loss 
EM&V Evaluation, Measurement, and Verification 
ES ENERGY STAR 
EUL Estimated Useful Life 
GPM Gallons per minute 
HDD Heating degree days 
HID High intensity discharge 
HOU Hours of Use 
HP Heat pump 
HPwES Home Performance with ENERGY STAR 
HSPF Heating seasonal performance factor 
HVAC Heating, Ventilation, and Air Conditioning 
IEER Integrated Energy Efficiency Ratio 
IEF Interactive Effects Factor 
IPLV Integrated part load value 
IQW Income Qualified Weatherization 
ISR In-Service Rate 
kW Kilowatt 
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Acronym Term 

kWh Kilowatt-hour 
LCDR Large Commercial Demand Response 
LCIS Large Commercial & Industrial Solutions 
LCA Lifecycle Cost Adjustment 
LED Light Emitting Diode 
M&V Measurement and Verification 
MFS  Multifamily Solutions 
MW Megawatt 
MWh Megawatt-hour 
NC New Construction 
NTG Net-to-Gross 
PCT Participant Cost Test 
PFI Publicly Funded Institutions 
PY Program Year 
QA Quality Assurance 
QC Quality Control 
RCA Refrigerant charge adjustment 
RIM Ratepayer Impact Measure 
RLA  Retail Lighting and Appliances 
ROB Replace on Burnout 
RR Realization Rate 
RUL Remaining Useful Life 
SCDR Small Commercial Demand Response 
SCIS Small Commercial & Industrial Solutions 
SEER Seasonal Energy Efficiency Ratio 
SK&E School Kits and Education  
TA Trade Ally 
TPI Third-Party Implementer 
TPE Third-Party Evaluator 
TRC Total Resource Cost Test 
TRM Technical Reference Manual 
UCT Utility Cost Test 
VFD Variable Frequency Drive 
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2.3.7.2 Estimating Spillover: Survey Techniques  
The basic method for assessing participant (inside and outside) spillover employs a three-step approach to 
determine the following:  

1. Whether spillover exists at all. These are yes/no questions that ask, for example, whether the respondent 
incorporated energy efficiency measures or designs that were not recorded in program records. 
Questions relate to extra measures installed at the project site (inside spillover) and to measures installed 
in non-program projects (outside spillover).  

2. Extent of the spillover. These questions request information about the number or share of 
projects/jobs/facilities into which additional measures or technologies are installed (these questions are 
not asked for inside spillover because the value is simply the one project on which the interviewee 
focuses).  

3. Amount of savings per spillover project. These questions ask respondents to estimate the energy savings 
associated with the non-recorded measures relative to the savings from the participating project itself.  

The outcome of these inquiries is an estimate of the share of those non-recorded savings that can be attributed 
to the influence of the program.  

2.3.7.3 Timing of Data Collection for Free Ridership vs. Spillover  
Where possible, a staggered data collection approach should be used to collect information in support of NTG 
analysis. The rationale for this approach is that free ridership and spillover data are best collected at different 
points in time.  

Free ridership data are most accurate when collected as closely as possible to the point in time when the 
participation decision is made. Doing so helps to ensure accurate participant recall of motivating factors and 
relative program influence while also producing other benefits, including near-term feedback for program staff 
regarding program influence effects.  

Conversely, spillover data are considered most accurate when collected sometime after the participating project 
has been completed. Allowing a reasonable amount of time to pass before asking participants about spillover 
effects ensures that participants have sufficient time to: a) install the incented equipment, b) experience its 
operating parameters and costs, and c) then decide whether to install additional energy efficiency measures at 
the project site or some other location independent of any program support or financial incentive (Johnson et 
al., 2010).  

2.3.7.4 Hierarchical Approaches for Determining When to Update NTG Values  
A decision tree with several steps can be used to determine the timing for updating attribution analysis. The 
framework for updating net savings follows the hierarchical approach presented visually in Figure 2-2 Each step 
in the decision is discussed in the following paragraphs. 































https://www.energy.gov/eere/office-energy-efficiency-renewable-energy
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While reviewing the energy consumption data can be useful in developing data collection needs, it is not a 
prerequisite to creating and implementing the M&V plan. However, when developing the M&V plan, evaluators 
should consider how long a building has been occupied because that will determine amount and granularity of 
energy consumption data available. Fewer months of consumption data, or the availability of only monthly data, 
usually means there will be a greater emphasis on metering specific pieces of equipment. Conversely, the 
presence of a building automation system, energy monitoring system, lighting control panels, (collectively 
referred to here as building automation system) or other devices to control and/or store data about the 
operational characteristics of the building will allow for a lesser dependence upon utility usage data. 

 

Figure 2-5 Roadmap for IPMVP Option D 

2.5.4.1.2 Data Requirements and Collection Methods 
Data collected during this step includes all of the information required to define and calibrate the building 
simulation model. Due to the unique nature of each new construction project, it is impractical to prescribe a 
comprehensive list of specific parameters evaluators should collect on site. Instead, use the following guidelines 
to identify key data points and minimize the uncertainty in the final calibrated simulations. After identifying 
specific parameters, refer to the Uniform Methods Project's (UMP) Metering Cross-Cutting Protocols for 
instructions regarding the methods to submeter the physical parameters. The data used to define building 
simulation models come from stipulated and physical sources. Furthermore, these data can be static or dynamic 
in nature, as described here:  











http://energycodesocean.org/
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Evaluators often collect additional information using submetering and/or consumption data analysis. As this 
information is important for model calibration, the M&V plan should allot sufficient time for a thorough analysis 
of all sub-metered data and consumption data.  

For programs offering incentives, evaluators usually assess energy efficiency measure performance during the 
first few years of their operation. During this period, building systems and controls typically require 
troubleshooting31 and buildings have low, but growing, occupancy rates.  

Evaluators should also keep in mind that owners (or tenants) may use building spaces differently than as 
originally designed. Thus, the specific codes or standards governing the originally permitted building drawings 
may not be appropriate for assessing actual energy use or energy savings. This protocol strongly recommends 
evaluators consider these and other such factors when calibrating models and simulating annual energy savings.  

  

 
31 Troubleshooting is formally done through a commissioning process; however, not all buildings are professionally commissioned. In many facilities, 
facility management must dial in building controls. 













https://www.nrel.gov/docs/fy17osti/68572.pdf
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https://www.nrel.gov/docs/fy17osti/68569.pdf


https://www.nrel.gov/docs/fy17osti/68578.pdf














New Orleans TRM V6.0  ADM Associates, Inc. 
 

admenergy.com | 3239 Ramos Circle, Sacramento, CA 95827| 916.363.8383         85 

obtain minimum sample sizes for the treatment and control groups that meet the desired level of 
statistical power and confidence and precision. Program administrators and regulators should specify 
requirements for statistical significance and/or confidence and precision before a program is designed 
so evaluators can size the experiment appropriately. It is not uncommon for BB programs with expected 
savings of less than 3% to require thousands of subjects in the treatment and control groups.  

4. Randomly assign subjects to treatments and control. Study subjects should be randomly assigned to 
treatment and control groups. To maximize the credibility and acceptance of BB program evaluations by 
regulators and program administrators, this protocol recommends that a qualified independent third 
party perform the random assignment. Also, to preserve the integrity of the experiment, customers 
must not choose their assignments. The procedure for randomly assigning subjects to treatment and 
control groups should be transparent and well documented.  

5. Verify equivalence. An important component of the random assignment process is to verify that the 
treatment and control groups are statistically equivalent or balanced in their observed covariates. At a 
minimum, evaluators should verify that before the intervention there are no statistically significant 
differences between treatment and control homes in average pretreatment energy consumption and in 
the distribution of pretreatment energy use. Evaluators should conduct analogous tests using customer 
demographic and housing characteristics data if such data are available.  

6. Administer the treatment. The intervention must be administered to the treatment group and withheld 
from the control group. To avoid a Hawthorne effect, in which subjects change their energy use in 
response to observation, control group subjects should receive minimal information about the study. 
Depending on the research subject and intervention type, the utility may administer treatment once or 
repeatedly and for different durations. However, the treatment period should be long enough for 
evaluators to observe any effects of the intervention.  

7. Collect data. Data must be collected from all randomized study subjects, not only from those who chose 
to participate or only from those who participated for the whole study or experiment. Preferably, 
evaluators should collect multiple pre and post-treatment energy consumption measurements. Such 
data enable the evaluator to control for time-invariant differences in average energy use between the 
treatment and control groups to obtain more precise savings estimates. Step 8 discusses this in further 
detail.  

8. Estimate savings. Evaluators should calculate savings as the difference in energy consumption or 
difference in differences (DiD) of energy consumption between the subjects who were initially assigned 
to the treatment and those assigned to the control group. To obtain an unbiased savings estimate, 
evaluators must compare the energy consumption from the entire group of subjects who were originally 
randomly assigned to the treatment group to the entire group of subjects who were originally randomly 
assigned to the control group. For example, the savings estimate would be biased if evaluators used only 
data from utility customers in the treatment group who chose to participate in the study. The difference 
in energy consumption between the treatment and control groups, usually called an intent-to-treat (ITT) 
effect, is an unbiased estimate of savings because subjects were randomly assigned to the treatment 
and control groups. The effect is an ITT because, in contrast to many randomized clinical medical trials, 
ensuring that treatment group subjects in most BB programs comply with the treatment is impossible. 
For example, some households may opt out of an energy reports program, or they may fail to notice or 
open the energy reports. Thus, the effect is ITT, and the evaluator should base the results on the initial 
assignment of subjects to the treatment group, whether or not subjects actually complied with the 
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treatment. The savings estimation should be well documented, transparent, and performed by an 
independent third party.  

2.7.3.4 Common Designs  
This section describes some of the RCT designs commonly used in BB programs.  

2.7.3.4.1 Randomized Control Trial with Opt-Out Program Design  
One common type of RCT includes the option for treated subjects to opt out of receiving the program 
treatment. This design reflects the most realistic description of how most BB programs work. For example, in 
energy reports programs, some treated customers may ask the utility to stop sending them reports.  

Figure 2-9 depicts the process flow of an RCT in which treated customers can opt out of the program. In this 
illustration, the utility initially screened its customers to refine the study population.  

 

Figure 2-9 Illustration of RCT with Opt-Out Program Design68 

Customers who pass the screening comprise the study population or sample frame. The ITT savings estimate will 
apply to this population. Alternatively, the utility may want to study only a sample of the screened population, in 
which case customers from the population should be sampled randomly. The analysis sample must be large 
enough to meet the minimum required sizes for the treatment and control groups.  

The next steps in an opt-out RCT are to (1) randomly assign subjects in the study population to the program 
treatment and control groups, (2) administer the program treatments, and (3) collect energy use data.  

The distinguishing feature of this randomized experimental design is that customers can opt out of the program. 
As Figure 2-9 shows, evaluators should include opt-out subjects in the energy savings analysis to obtain unbiased 
savings estimates. Evaluators can then calculate savings as the difference in average energy consumption 
between treatment group customers, including optout subjects and control group customers. Removing opt-out 
subjects from the analysis would bias the savings estimate because certain subjects in the control group would 

 
68 UMP Chapter 17, 2014 
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have opted out if they had been treated but it is impossible to know who that might be in the control group. The 
resulting savings estimate is therefore an average of the savings of treated customers who remain in the 
program and of customers who opted out.  

Depending on the type of BB program, the percentage of customers who opt out may be small and opt outs may 
not affect the savings estimates significantly (for example, few customers opt out of energy reports programs).  

2.7.3.4.2 Randomized Control Trial with Opt-In Program Design  
Some BB programs require utility customers to enroll before they can be treated. Examples include web-based 
home audit or energy consumption tools; online courses about energy rates and home efficiency; or in-home 
displays. These interventions contrast with interventions such as home energy reports that can be administered 
to subjects without having their prior agreement.  

An opt-in RCT (Figure 2-10) can accommodate the necessity for customers to opt into some BB programs. This 
design results in an unbiased estimate of the ITT effect for customers who opt into the program. The estimate of 
savings will have internal validity; however, it will not necessarily have external validity because it will not apply 
to subjects who do not opt in.  

 

Figure 2-10 Illustration of RCT with Opt-In Program Design69 

Implementing opt-in RCTs is very similar to implementing opt-out RCTs. The first step, screening utility 
customers for eligibility to determine the study population, is the same. The next step is to market the program 
to eligible customers. Some eligible customers may then agree to participate. Then, an independent third party 
randomly assigns these customers to either a treatment group that receives the intervention or a control group 
that does not. The utility delays or denies participation in the program to customers assigned to the control 
group. Thus, only customers who opted in and were assigned to the treatment group will receive the treatment.  

 

69 Ibid. 
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Randomizing only opt-in customers ensures that the treatment and control groups are equivalent in their energy 
use characteristics. In contrast, other quasi-experimental approaches, such as matching participants to 
nonparticipants, cannot guarantee either this equivalence or the internal validity of the savings estimates.  

After the random assignment, the opt-in RCT proceeds the same as an RCT with opt-out subjects: the utility 
administers the intervention to the treatment group. The evaluator collects energy consumption data from the 
treatment and control groups, then estimates energy savings as the difference in energy consumption between 
the groups. The evaluator does not collect energy consumption data for customers who do not opt into the 
program.  

An important difference between the opt-in RCT and opt-out RCT is how to interpret the savings estimates. In 
the opt-out RCT, the evaluator bases the savings estimate on a comparison of the energy consumption between 
the randomized treatment and control groups, which pertains to the entire study population. In contrast, in the 
opt-in RCT, the savings estimate pertains to the subset of customers in the study population who opted into the 
program, and the difference in energy consumption represents the treatment effect for customers who opted 
into the program. Opt-in RCT savings estimates have internal validity; however, they do not apply to customers 
who did not opt into the program.  

2.7.3.4.3 Randomized Encouragement Design 
Some BB interventions require participants to opt into treatment but delaying or denying participation to some 
customers may be undesirable. In this case, neither the opt-out nor the opt-in RCT design would be appropriate, 
and this protocol recommends an RED. Instead of randomly assigning subjects to receive or not receive the 
intervention, a third party randomly assigns them to a treatment group that is encouraged to accept the 
intervention (that is, to participate in a program or adopt a measure), or to a control group that does not receive 
encouragement. Examples of common kinds of encouragement include direct paper mail or email informing 
customers about the opportunity to participate in a BB program. Customers who receive the encouragement 
can refuse to participate, and, depending on the program design, control group customers who learn about the 
program may be able to participate.  

The RED yields an unbiased estimate of the effect of encouragement on energy consumption and, depending on 
the program design, can also provide an unbiased estimate of either the effect of the intervention on customers 
who accept the intervention because of the encouragement or the effect of the intervention on all customers 
who accept it. Necessary conditions for a RED to produce an unbiased estimate of savings from the BB 
intervention is that the encouragement only influence the decision to accept the BB intervention and not energy 
consumption. For example, the RED must be such that customers who receive a direct mailing encouraging them 
to log into a website with personalized energy efficiency recommendations only save energy if they decide to log 
into the site; the mailing itself must not cause the customer to save energy if the customer never logs on. If the 
encouragement causes customers to save energy, it may be impossible to isolate the savings from the 
intervention. Programs designed as REDs should design and distribute encouragement materials that will not 
affect consumption. If evaluators expect that the encouragement will cause energy savings, they could send the 
similar messaging that excludes the program enrollment option to the control group or to a second randomized 
treatment group. Evaluators could use the second randomized treatment group to test whether the 
encouragement produces savings.  

Figure 2-11 illustrates the process flow for a RED program evaluation. As with the RCT with optout and opt-in 
RCT, the first two steps are to identify the sample frame and select a study population. Next, like the RCT with 
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opt out, a third party randomly assigns subjects to a treatment group, which receives encouragement, or to a 
control group, which does not. For example, a utility might employ a direct mail campaign that encourages 
treatment group customers to use an online audit tool. The utility would administer the intervention to 
treatment group customers who opt in. Although customers in the control group did not receive 
encouragement, some may learn about the program and decide to sign up. The program design shown in Figure 
2-11 allows for control group customers to receive the behavioral intervention.  

 

Figure 2-11 Illustration of RED Program Design70 

In Figure 2-11, the difference in energy consumption between homes in the treatment and control groups is an 
estimate of savings from the encouragement, not from the intervention. However, evaluators can also use the 
difference in energy consumption to estimate savings for customers who accept the intervention because of the 
encouragement. To see this, consider that the study population comprises three types of subjects: (1) always 
takers, or those who would accept the intervention whether encouraged or not; (2) never takers, or those who 
would never accept the intervention even if encouraged; and (3) compliers, or those who would accept the 
intervention only if encouraged. Compliers participate only after receiving the encouragement.  

Because eligible subjects are randomly assigned to groups depending on whether they receive encouragement, 
the treatment and control groups are expected to have equal frequencies of always takers, never takers, and 
compliers. After treatment, the only difference between the treatment and control groups is that compliers in 
the treatment group accept the treatment and compliers in the control group do not. In both groups, always 
takers accept the treatment and never takers always refuse the treatment. Therefore, the difference in energy 
consumption between the groups reflects the treatment effect of encouragement on compliers (known as 
LATE).  

Furthermore, for the study to have enough statistical power to detect the expected effect, there must be very 
large encouraged and non-encouraged groups relative to a RCT or quasi-experimental design and/or a high 
proportion of compliers in the treatment group; a power calculation should be done to ensure that there are 

 

70 Ibid. 
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Table 2-25 Length of Baseline Period Recommendation83 

If RCT If Quasi-Experimental Condition 

Good Good 12 months or more of historical 
data collected 

Reasonable 
Not Advisable Less than 12 months of historical 

data collected 

Not Advisable No historical data collected 

2.7.4.3.2 Makeup of Analysis Sample 
Evaluators must collect energy consumption measurements for every household or unit that is initially assigned 
to a control or treatment group, whether or not the household or unit later opts out. Not collecting energy 
consumption data for opt-out households will result in imbalanced treatment and control groups and could bias 
the savings estimates.  

2.7.4.3.3 Other Data Requirements  
Program information about each participant must also be collected. Evaluators will need to collect data on 
customer assignments to the treatment or control group and when the treatments began. Evaluators must have 
this information to accurately construct regression analysis model variables and to estimate savings. Also, 
depending on the research design and evaluation objectives, evaluators may also want to collect data on how 
many and when individual treatments were administered, if and when customers opted out, or details about the 
specific information included in the treatment. For example, evaluators will need information about the number 
of reports delivered to customers to estimate the impact of varying the number of delivered reports. 
Information about how many and which customers opted out may be helpful for evaluating opt-out behavior 
programs when the opt-out rate is high. The treatment effect for customers who received treatment (LATE) may 
be different than the ITT effect.  

Temperature and other weather data may allow for more precise savings estimates but are often not necessary 
for estimating savings. Typically, researchers can use dummy variables for individual time periods to account for 
the effect of weather on household energy consumption. In a regression with time period fixed effects, weather 
data will improve the precision of the savings estimates only if there is significant variance between customers 
in weather. If weather data will be collected, evaluators should obtain them from the weather station nearest to 
each household.  

2.7.4.3.4 Data Collection Method  
Energy use measurements used in the savings estimation should be collected directly from the utility, not from 
the program implementer, at the end of the program evaluation period. Depending on the program type, utility 
billing system, and evaluation objectives, the data frequency can be at 15-minute, 1-hour, daily, or monthly 
intervals.  

 
83 If efficiency programs are designed to reduce usage only during a specific season (e.g., summer), then only historical and program year data from that 
season is necessary. However, comparing summer season measurements with winter season measurements of electricity load creates a situation where 
an incomplete year may produce significantly biased results or at least results that are difficult to interpret. 
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utility service area that received rebates.103 Evaluators should also be aware that some energy savings from 
purchasing LEDs may be offset by reductions in the hours of use of those bulbs by treated customers. LEDs may 
save less because treated customers light their homes less than before.  

2.7.4.6 Savings Persistence and Measure Life  
Most behavior-based program administrators and utility regulators assume a 1-year measure life for HERs and 
other residential BB measures. Administrators and regulators have been conservative in their assumptions about 
measure life for several reasons. First, doubts exist about the persistence of behavioral savings after treatment 
ends for utility customers who had been changing thermostat settings, turning lights off in unoccupied rooms, or 
modifying other energy consumption behaviors. Second, until recently, there has been a lack of evidence 
demonstrating that BB savings persist. Finally, HERs and other BB measures are fundamentally different than 
home improvements, such as LEDs or air source heat pumps. This difference is because BB measures attempt to 
influence behaviors, which often requires repeated treatments to be effective. Further, their effects can decay. 
For all these considerations, the default assumption for most BB program administrators has been that 
behavioral savings do not persist and that measure life is 1 year.  

However, in the last 7 years, researchers have conducted highly credible RCT studies demonstrating that HER 
customers continue to save energy after treatment ends and that savings may persist for several years. In 
addition, researchers have developed frameworks for estimating BB savings persistence and implementing a 
multiyear measure life (Khawaja and Stewart 2014; Jenkins et al. 2017). These frameworks account for repeated, 
multiyear program treatments and the gradual decay of behavior-based measure savings.  

Because of this research, some BB program administrators and regulators have begun to reconsider the 
assumption of a 1-year measure life and allowed for savings persistence. For example, the Illinois (IL) TRM was 
recently updated to require adjustments to HERs savings for persistence. Other states previously or recently 
adopted a multiyear measure life for HERs or other BB measures or are proposing to adopt one.104 

This part of the protocol provides evaluators with guidance about HER savings accounting and designing 
experiments to estimate BB savings persistence and measure life and about estimating BB savings when savings 
from previous treatments persist. The protocol does not recommend specific savings decay or measure life 
values.  

2.7.4.6.1 BB Savings Persistence and Measure Life Concepts  
BB savings persistence and measure life concepts presented in this section are meant to be illustrative of how 
program administrators can perform BB savings accounting with a multiyear measure life. BB savings accounting 
methods are still evolving, and there is not yet consensus about the details. Sections (i) IL TRM and (ii) PA TRM 
describe approaches that two states have implemented for performing HER savings accounting.  

Figure 2-14 illustrates the measure life, savings persistence, and savings decay concepts for a multiyear BB 
program. The figure shows the average annual savings per customer for the first five program years. Suppose in 

 
103 Upstream lighting savings captured in the BB program savings calculation equals the product of the BB treatment effect on upstream lighting purchases 
(in bulbs, estimated from the comparison of treatment group and control group purchases), the in-service rate, and the unit savings. The portion of these 
upstream lighting savings claimed by the upstream lighting program equals the product of the upstream lighting savings, the ratio of upstream sales to 
total market sales, and the upstream program net-to-gross ratio. 
104 As of July 2019, Illinois, Connecticut, New Hampshire, and Minnesota have adopted a multiyear measure life for home energy reports. Pennsylvania is 
considering an HER multiyear measure life. 
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A good rule of thumb is that evaluators should report enough detail such that a different evaluator could 
replicate the study with the same data. Every detail does not have to be provided in the body of the report; 
many of the data collection and savings estimation details can be provided in a technical appendix.  
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as a wholesale resource, the measured demand reduction amount for the program or segment is typically 
needed for wholesale settlement. For all program types, if impact estimation is conducted, its primary purpose 
is to determine the quantities of demand reduction achieved by the DR program. The focus of this document is 
on measuring the quantity of demand reduction for settlement and for broader impact estimation contexts. 
Particular emphasis is placed on wholesale and retail settlement using baseline methods (see highlighted cells in 
Table 2-28).120 

Table 2-28 M&V Needs for Common DR Contexts 

Retail Program or 
Service Structure 

Common 
Applications 

M&V Needed for 
Participant 

Settlement with 
Retail Program 

Operator 

M&V Needed for 
Participant 

Settlement with 
Wholesale Market 

M&V Needed for 
Program-Level 

Impact Estimation 

Customer or retail DR 
aggregator is paid per 

demand reduction 
amount 

Demand 
Bidding/Buyback, 
Peak-Time Rebate 

Measured demand 
reduction for the 

individual customer 
or DR aggregator 

Measured demand 
reduction for 

aggregate 

Measured demand 
reduction for 

aggregate 

Customer is paid 
based on 

participation metrics 

Mass market Direct 
Load Control 

Verification of event 
participation 

Measured demand 
reduction for 

aggregate 

Measured demand 
reduction for 

aggregate 

Customer pays for 
usage by time interval 

Dynamic of fixed 
time-varying rates 

Metered usage by 
time interval 

Measured demand 
reduction for 

aggregate 

Measured demand 
reduction for 

aggregate 
Customer pays a 

penalty/surcharge 
above a pre-set load 

level 

Contract for 
differences, firm load 

demand response, 
curtailable rates 

Metered usage by 
time interval 

Measured demand 
reduction for 

aggregate 

Measured demand 
reduction for 

aggregate 

None-- end-use 
customer participates 

directly in the 
wholesale market 

Large customer as 
direct wholesale 

market participant 
N/A Individual demand 

reduction 
Individual demand 

reduction 

End-use customer 
participates in the 

wholesale market via 
a DR Aggregator 

End-use customer 
enrolled in wholesale 
DR aggregator and 
rewarded through 

agreed sharing of DR 
payments 

Measured demand 
reduction for the 

individual customer 

Measured demand 
reduction for 

aggregate 

Measured demand 
reduction for 

aggregate 

2.8.3.3.3 Impact estimation  
Impact estimation is the determination of the response that occurred to a given event, curtailment instruction, 
dispatch or set of events. At its most granular level, impact estimation estimates the demand reduction of a 
single demand response resource for a given interval. However, the purpose of impact estimation is ordinarily to 
provide estimates for a program or product as a whole, or for market segments, across a program season or 
year.  

 
120 Goldberg, Miriam L, and G. Kennedy Agnew. Measurement and Verification for Demand Response (2013) 
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Managing DR M&V Estimation Errors  

The means by which the effects of M&V error can be managed and mitigated include the following four 
practices:  

1. Assessing the magnitude of the systematic and random estimation error. 
Impact evaluation reports provide confidence bands7 for ex post and ex ante estimates and compare 
evaluated savings with the nominal DR quantities based on program settlement rules. This information 
can be used to adjust settlement procedures or quantities, or to modify the baseline estimation method 
used for settlement on a going forward basis.  
Baseline method assessment studies can provide estimates of systematic and random errors for 
different types of resources, in terms of demand level, reduction quantity, or payments for demand 
reduction. Methods for conducting such assessments are described in section B.8.5.5, Means to Assess 
Settlement M&V Accuracy.  

2. Operational adjustments based on assessment of estimation errors. 
Dealing with systematic estimation errors for demand reduction can take multiple forms. One is to de-
rate individual resources for observed and projected under- or over-achievement. Another is to 
incorporate adjustment factors into operational forecasts. Still another is to modify the program or 
demand reduction calculation methods to reduce these systematic errors.  
Systematic errors can be addressed by applying adjustment factors once the degree of bias is 
determined. Residual uncertainty can be mitigated in part by aggregating over many different resources. 
However, even in aggregate, the amount of DR that has been provided will typically have more 
measurement/estimation error than a corresponding supply-side resource. Nonetheless, even with 
some uncertainty in the measurement of the actual reduction delivered, the magnitude of the DR 
resource may still be sizable, and the DR can provide a valuable and reliable resource as long as the 
associated measurement error magnitude is known.  

3. Program adjustments to mitigate effects of M&V errors. 
Programs can reduce the effects of M&V errors by a number of means. One is to change the baseline 
specifications to reduce some of the sources of error identified. Another is to change program rules to 
eliminate some of the factors that contributed to baseline errors. Another, when allowed, is to try to 
direct potential participants into the type of DR program best suited to them. Program design features 
that can improve M&V accuracy are discussed in Section 2.8.5.5 Means To Assess Settlement M&V 
Accuracy. 

4. Program design as an iterative process. 
Program design, including M&V methods for settlement, must be subject to ongoing re-assessment and 
refinement. Programs are designed and prospectively assessed based on an expected participant profile. 
As programs are modified to address the issues experienced by current program participants, the 
participant mix may change as a result of the modifications. The next round of program design in turn 
addresses the issues and behavior of the new set of participants, and the cycle continues. 

2.8.4 NAESB BUSINESS PRACTICE STANDARDS  
2.8.4.1 Overview  
The electricity industry has been moving towards development and adoption of a common set of terminology, 
definitions, analysis methods and protocols for DR products and services in recent years. The North American 





https://www.naesb.org/pdf4/dsmee_group2_040909w5.pdf
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Program rules, including measurement methods, payments, and penalties based on those measurements, affect 
the types of participants that will be interested in joining and staying in the program. Program rules also specify 
the conditions under which events are called, which can affect the results of M&V. M&V results and the 
accuracy of those results depend on the operating conditions as well as on the participant characteristics and 
M&V methods themselves. The M&V results may be incorporated into planning and forecasting, as well as the 
assessment of cost-effectiveness. Cost-effectiveness is the assessment of whether or not the benefits of the 
program outweigh its costs. Inaccurate M&V can result in over- or under-paying program participants and affect 
the level of program costs, program participation (i.e., over-paying will likely attract participation, and under-
paying may reduce participation), and benefits computation. Over-estimated savings may result in over-stated 
benefits of avoided generation costs, which also reduces the benefit/cost ratio.  

M&V method specification is an iterative process, as is all program design. After the initial design and 
implementation, modifications are suggested based on experience. Participant enrollment levels and behavior 
change in response to those program changes. The program rules and measurement methods must be re-
evaluated and potentially revised based on customer response to changes in program design. The remainder of 
this section addresses baseline method specification for settlement. This specification is a primary challenge for 
designing DR programs that settle based on measured reductions. We first review the elements of baseline 
estimation error, and general means of managing those errors. We then discuss how the characteristics of 
participating resources and program rules can affect DR M&V accuracy. For each set of issues discussed, we 
provide recommendations.  

2.8.5.2 Load Characteristics That Affect DR M&V Choices and Accuracy  
As described in Section 2.8.4 NAESB Business Practice Standards, baseline calculation methods are specified by 
the combination of the data selection rules (baseline window and exclusion rules), the calculation type, and the 
adjustments (adjustment window and baseline adjustment method).  

Simple baseline calculations support transparency. A variety of simple baselines are in use, using as the 
calculation method a simple or rolling average of load in each hour over days in the baseline window, subject to 
exclusion rules. Often an additive or scalar adjustment to recent pre-event hours is also included. Examples of 
such methods are included in Volume 3, Appendix B: Examples for Existing Baseline Methods for Settlement and 
Examples of Baseline Adjustments.  

Empirical studies of baseline accuracy for commercial and industrial customers have shown that many simple 
baseline methods of this type for individual loads can have acceptable accuracy for program operations under a 
wide variety of loads and conditions. These studies have also found that, as long as a symmetric day-of 
adjustment is included, regression-based methods are no more accurate than these simpler averages. Additive 
adjustments are generally preferred to scalar adjustments because the resulting baseline can become volatile 
under a scalar adjustment.  

For residential customers, however, simple baselines based on averages of recent eligible days have been found 
to have substantial biases for individual customers and, to a lesser extent, for program-level aggregates.128 
These biases are somewhat mitigated but are still substantial when day-of adjustments are used. While there 

 

128 See Oklahoma Corporation Commission Staff Report, Assessment of a Peak Time Rebate Pilot by Oklahoma Gas & Electric Company. Prepared by Dr. 
Stephen S. George, November 2, 2012. 
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occurred. Comparisons to actual load during the DR event can then be made. Following are general steps for 
conducting such an assessment.  

1. Obtain interval load data for a set of customers similar to those expected to be in the program. For an 
existing program, these customers might be actual participants on non-event days. For a prospective 
program, the customers who will be targeted, or a similar group of customers may be used. The more 
similar the customers used in this analysis are to the actual (likely or targeted) program participants, the 
more informative the analysis will be.  

2. For days similar to days when DR events are likely to be called by the program, but when no DR event is 
affecting the study customers, use the designated baseline method to calculate the baseline for each 
customer and day. If events are likely to be called under a broad range of conditions, it is important to 
examine baseline performance for different conditions, including frequent successive deployments. If 
events are likely to be targeted to extreme weather days or system peak load days, it is important to 
examine baseline performance under these conditions.  

3. For each customer in the study data set and each study day, calculate the following for one or more 
event hours:  

a. Calculated baseline using the baseline methodology;  
b. A simulated actual load reduction quantity assuming (for example) a 20% reduction from the 

actual load (actual load is known in the simulation exercise);  
c. The simulated actual event load with that simulated load reduction quantity;  
d. The simulated load reduction calculation using the baseline methodology: the difference 

between the calculated baseline and the simulated actual event load;  
e. The participant payment or penalty corresponding to the simulated actual load reduction 

quantity, applying the program payment/penalty rules to the actual reduction; and  
f. The participant payment or penalty corresponding to the simulated calculated actual load 

reduction quantity, applying the program payment/penalty rules to the calculated reduction 
using the baseline method.  

4. Calculate the following accuracy metrics from the quantities in Step 3:  
a. Difference between (3a) the calculated baseline and actual load;  
b. Difference between (3d) the load reduction calculated from the baseline and the (3b) actual 

reduction. This metric translates (4a) the error in estimating load into (4b) the error in 
estimating the load reduction; and  

c. Difference between (3e) customer payments or penalties based on the reduction from the 
calculated baseline and (3f) what those payments or penalties would be if based on the actual 
reduction amount. This metric translates (4b) the error in estimating load reduction into (4c) the 
error in estimating the financial impacts.  

5. Examine the distribution across customers and days for each of these accuracy metrics in terms of 
parameters such as the following:  

a. Systematic errors or bias: average difference between the calculated value using the baseline 
method and the actual value.  

b. Variability: what is the typical level of error for load, load reduction, and payment quantities?  
c. What fraction of customers or what types of customers showed no positive load reduction using 

the calculated baseline?  
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for each EDR resource. When an Emergency event occurs, MISO will use the information in the EDR offers to 
decide the order in which to curtail the associated EDR resources, using SCED protocols. EDR offers cannot vary 
across the hours of the Operating Day. 

The EDR Initiative, set forth in Schedule 30 of the MISO Tariff, provides Market Participants with the flexibility to 
shape their EDR offers based on their near-term circumstances while also providing them with opportunities to 
increase their operating profits through load curtailments when energy prices are high. In addition, EDR 
resources may simultaneously qualify as Planning Resources as discussed below. 

(iv) Demand Response as a Planning Resource 
Planning Resources fall into two potential categories (see Table 2-35): Capacity Resources and LMRs. DRR Type I 
or II can qualify for either category of Planning Resource, as presented above. Load Modifying Resources (LMRs) 
qualify as such when the Market Participant registers, and MISO accepts, those assets as LMRs. LMRs are either 
Demand Resources or Behind-the-Meter Generation (BTMG)4134. Registering as an LMR and clearing the 
Planning Resource Auction (or being committed through a Fixed Resource Adequacy Plan (FRAP)) commits the 
Market Participant in advance to using the resource to reduce the gross load on the system when instructed to 
do so by MISO during an Emergency event. Module E-1 of the MISO Tariff prescribes how LMRs are accredited 
as Planning Resources. Planning Resources have monetary value because they can be substituted for Generation 
Resources by an LSE in meeting its assigned Planning Reserve Margin Requirement (PRMR). Currently, the 
minimum size of these LMRs is one hundred (100 kW). 

Table 2-35 Planning Resource Categories135 

  

Planning Resource 
Capacity Resource Load Modifying Resource 

Generation and 
External Resource DR Resource BTMG DR 

Capacity verification x x x  

Must offer x    

GADS Data Entry x  x  

DADs Data Entry  x  x 

Must Respond to EOP x (x4) x (x4) x x 

As shown in Figure 2-19, there are many options available for demand response registration. Note that not all 
these configurations have been used by MISO Market Participants, but they are available. The finer distinctions 
between registering as a Capacity Resource, an LMR, a DRR, or an EDR should be evaluated by the Market 
Participant prior to registering under any of these categories. 

 

134 If the MP registers behind-the-meter generation as an LMR, then its acronym is BTMG. If not registered as an LMR, but registered as another demand 
response instrument, then its acronym is btmg 
135 MISO BPM-026-r6. Demand Response Business Practices Manual (2021) 
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Table 2-39 DRR-Type I Operating Parameter Data Summary146 

Data Element Units DAM Offer RTM Offer Notes 

Targeted Demand Reduction Level MW Hourly Hourly* 2,3 
Minimum Interruption Duration hh:mm Daily Daily 3 
Maximum Interruption Duration hh:mm Daily Daily 3 
Minimum Non-Interruption Interval hh:mm Daily Daily 3 
Shutdown Time hh:mm Hourly Hourly* 3 
Shutdown Notification Time hh:mm Hourly Hourly* 3 
Energy Commitment Status Select Hourly Hourly  

Spinning Reserve Dispatch Status Select Hourly 
Hourly* 

1 
Supplemental Reserve Dispatch Status Select Hourly 1 
Maximum Daily Contingency Reserve Deployment MWh N/A Daily 1 

(ii) DRR-Type II 
Because DRR-Type II resources canprovide a greater range of output to the markets, their Offers are more 
complex than DRR-Type I Offers.  
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146 https://efis.psc.mo.gov/mpsc/commoncomponents/viewdocument.asp?DocId=936258568 
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Commitment Status Select Hourly Hourly 1 
Max Daily Regulation Up Deployment MWh NA Daily 9 
Max Daily Regulation Down Deployment MWh NA Daily 9 
Max Daily Contingency Reserve Deployment MWh NA Daily 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2-42 DRR-Type II Dispatch Operating Parameter Data Summary149 

Generation and DRR-Type II Offer Data Units Day-Ahead 
Schedule Offer 

Real-Time 
Schedule Offer Notes 

Hourly Economic Minimum Limit MW Hourly Hourly* 1 
Hourly Economic Maximum Limit MW Hourly Hourly* 1,5 
Hourly Regulation Minimum Limit MW Hourly Hourly* 1,6 
Hourly Regulation Maximum Limit MW Hourly Hourly* 1,6 
Hourly Emergency Minimum Limit MW Hourly Hourly* 1 
Hourly Emergency Maximum Limit MW Hourly Hourly* 1,5 
Maximum Off-Line Response Limit MW Hourly Hourly* 1,4,6,8 
Energy Dispatch Status Select Hourly Hourly* 1 
Regulating Reserve Dispatch Status Select Hourly Hourly* 1,6 
Spinning Reserve Dispatch Status Select Hourly Hourly* 1,6 
On-line Supplemental Reserve Dispatch Status Select Hourly Hourly* 1,6 
Off-line Supplemental Reserve Dispatch Status Select Hourly Hourly* 1,4,6 
Hourly Single-Directional-Down Ramp Rate MW/min N/A Hourly* 1,3 
Hourly Single-Directional-Up Ramp Rate MW/min N/A Hourly* 1,3 

 

149 Ibid. 
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Hourly Economic 
Minimum Limit 

The Hourly Economic Minimum Limit designates the minimum 
Energy output, in MW, from the Resource under non-

Emergency conditions. This value may vary from hour to hour in 
the Day-Ahead Schedule Offer and Real-Time Schedule Offer. 

The Overall Economic Minimum Limit affects both commitment 
and dispatch in both the Day-Ahead and Real-Time Energy and 

Operating Reserve Markets. Energy and Operating Reserve 
Market dispatch is from Hourly Economic Minimum Limit to 
Hourly Economic Maximum Limit under normal conditions. 

  

The Hourly Economic Minimum Limit may be 
submitted to override the default Offer, for 

both the Day-Ahead Schedule Offer and Real-
Time Schedule Offer. The data value accepted 

may be to the tenth of a MW. This value is 
expected to be negative, indicating the 

amount of baseline load when no Energy is 
cleared. 

Hourly Economic 
Maximum Limit 

The Hourly Economic Maximum Limit designates the maximum 
Energy available, in MW, from the Resource under non-

Emergency conditions. This value may vary from hour to hour 
through submission in the Day-Ahead Schedule Offer and Real-

Time Schedule Offer. The Overall Economic Maximum Limit 
affects both commitment and dispatch in both the Day-Ahead 
and Real-Time Energy and Operating Reserve Markets. Energy 

and Operating Reserve Market dispatch is from Hourly 
Economic Minimum Limit to Hourly Economic Maximum Limit 

under normal conditions 

The Hourly Economic Maximum Limit may be 
submitted to override the default Offer as part 
of the Day-Ahead Schedule Offer and/or Real-
Time Schedule Offer. The data value accepted 

may be to the tenth of a MW. 

Hourly 
Regulation 

Minimum Limit 

The Hourly Regulation Minimum Limit designates the minimum 
operating level, in MW, at which the Resource can operate 

while scheduled to potentially provide Regulating Reserves. This 
value may vary from hour to hour through submission in the 
Day-Ahead Schedule Offer and Real-Time Schedule Offer. The 

Hourly Regulation Minimum Limit does not affect commitment 
but may affect Energy dispatch in both the Day-Ahead and Real-

Time Energy and Operating Reserve Markets. 

The Hourly Regulation Minimum Limit may be 
submitted to override the default offer as part 
of the Day-Ahead Schedule Offer and/or Real-
Time Schedule Offer. The data value accepted 

may be to the tenth of a MW. 

Hourly 
Regulation 

Maximum Limit 

The Hourly Regulation Maximum Limit designates the maximum 
operating level, in MW, at which the Resource can operate 

while scheduled to potentially provide Regulating Reserves. This 
value may vary from hour to hour through submission in the 
Day-ahead Offer and Real-Time Schedule Offer. The Hourly 
Regulation Maximum Limit does not affect commitment but 
may affect Energy dispatch in both the Day-Ahead and Real-

Time Energy and Operating Reserve Market. 

The Hourly Regulation Maximum Limit may be 
submitted to override the default Offer as part 
of the Day-Ahead Schedule Offer and/or Real-
Time Schedule Offer. The data value accepted 

may be to the tenth of a MW. 

Hourly 
Emergency 

Minimum Limit 

The Hourly Emergency Minimum Limit designates the lowest 
level of energy, in MW; the Resource can produce and maintain 

a stable level of operation under Emergency conditions. 

The Hourly Emergency Minimum Limit may be 
submitted to override the default Offer as part 
of the Day-Ahead Schedule Offer and/or Real-
Time Schedule Offer. The data value accepted 

may be to the tenth of a MW. 

Hourly 
Emergency 

Maximum Limit 

The Hourly Emergency Maximum Limit designates the highest 
level of Energy, in MW; the Resource can produce and maintain 

a stable level of operation under Emergency conditions. 

The Hourly Emergency Maximum Limit may be 
submitted to override the Default Offer as part 
of the Day-Ahead Schedule Offer and/or Real-
Time Schedule Offer. The data value accepted 

may be to the tenth of a MW. 

Minimum Run 
Time 

MISO scheduled commitments in the Day- Ahead Energy and 
Operating Reserve Market and the Real-Time Energy and 

Operating Reserve Market are for at least as many consecutive 
hours as specified by the Minimum Run Time. Commitment 
times may be for greater than the Minimum Run Time if a 

Resource is economic for additional hours. 

The Minimum Run Time is submitted as part of 
the Day-Ahead and Real-Time Schedule Offer. 

This time is accepted in hh:mm format. 

Minimum Down 
Time 

The Day-Ahead Energy and Operating Reserve Market and the 
Real-Time Energy and Operating Reserve Market commitments 
respect the Minimum Down Time in determining when a unit is 

available for Start-up. 

The Minimum Down Time is submitted as part 
of the Day-Ahead and Real-Time Schedule 

Offer. This time is accepted in hh:mm format. 
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(i) Planning Resource Auction Settlements 
MISO will settle each Planning Resource Auction (PRA) by charging the applicable Auction Clearing Price (ACP) 
for that Planning Year to MPs with PRMR and crediting the applicable ACP to MPs with cleared ZRC offers. The 
invoice credit will be available through the Market Portal daily during the Planning Year. 

(ii) Penalty for Nonperformance 
Unless the LMR is unavailable as the result of maintenance or for reasons of Force Majeure, the Market 
Participant representing the LMR will be penalized when the LMR fails to perform as instructed during an 
Emergency Event. See Tariff, section 69A.3.9 of Module E-1. However, no penalties will be assessed if an LMR is 
unavailable for interruption due to its Load being off the Transmission System for external reasons, or if the 
targeted Demand reduction had already been achieved for other reasons (e.g., economic considerations or local 
reliability concerns). MISO will credit the proceeds of LMR penalties to only those MPs representing the LSEs in 
the LBA area(s) that experienced the Emergency that triggered the use of an LMR. Such revenues shall be 
distributed on a Load Ratio Share basis. An LMR, unavailable or unresponsive for reasons other than exempted 
by MISO, could be disqualified from participation for the rest of the Planning Year. Disqualification results in 
removal of ACP payments. In addition, the MP will be charged the ACP for the remainder of the Planning Year, 
and proceeds will be redistributed pro rata based on the LSE's PRMR in the LRZ. Additional details can be found 
in Section 69A.3.9 of Module E-1. 

2.8.7.6.4 LMRs that dual-register as EDRs 
Resources that register both as an LMR and an EDR have the following characteristics: a one-to- one relationship 
must occur between the registration of an LMR and an EDR; and the exact same end-use accounts must make up 
the defined LMR and EDR. At the current time, separate registration processes are required to dual-register the 
resource. All the requirements and characteristics specified in Section 2.8.7.3.1 Registration as a Market 
Participant above under LMRs must be met. For example, the joint LMR/EDR resource must meet the specified 
availability and notification times, and minimum run times as registered under LMRs in Section B.8.7.3.1. ARCs 
that dual-register resources must meet the requirements, as specified in Section 2.8.7.3.2 Registration as an 
Aggregator of Retail Customers (ARCs) above, separately for both the EDR and LMR registrations. In addition, by 
registering as an EDR, the Market Participant can submit EDR Offers and must be able to receive EDR Dispatch 
Instructions via XML. Commitment and Dispatch will occur as specified as part of the SO-P-EOP00-002 and SO-P-
EOP-00-004Emergency process. There can be only one selected Consumption Baseline for a dual-registered 
LMR/EDR resource. Payment for performance is based as specified under the EDR Initiative; any shortfall 
charges are based on the LMR paradigm. LMRs should not report their availability in the DSRI for days when they 
have active EDR Offers. It is the responsibility of the Market Participant to ensure there is no double counting of 
MWs offered across the dual registration types. Double counted MWs may be subject to underperformance 
penalties. 

2.8.7.7 Resource Testing 
To participate in MISO markets each resource must demonstrate its ability to interrupt load within a prescribed 
time limit after being instructed to do so. The prescribed time limit will depend on the particular service the 
resource is being qualified to provide. 



https://docs.misoenergy.org/legalcontent/Attachment_L_-_Credit_Policy.pdf
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This credit requirement is reduced for ARCs as specified in Attachment L of the Tariff. See Attachment L for 
credit conditions for existing certified MPs.E 

2.8.7.8.2 Operating Reserve Services 
Credit requirements for Operating Reserve Services are included in the credit requirements for Economic 
Energy. No additional credit requirements are applicable. 

2.8.7.8.3 Emergency Demand Response 
There are no additional credit requirements related to the provision of EDR service. Please see Attachment L of 
the Tariff for general credit requirements. 

2.8.7.8.4 Planning Resources 
There are no additional credit requirements related to the offer of Planning Resources (LMR) unless a Market 
Participant with a Demand Resource has waived its obligation to conduct a real power test per Tariff Section 
69.A.3.5.j as described above in Section 2.8.7.3.1 Registration as a Market Participant of this document. 

2.8.8 BATCH LOAD DEMAND RESPONSE 
This section describes the business rules governing Contingency Reserves provided by Batch- Load Demand 
Response (BLDR) resources. 

A BLDR resource is a load caused by a cyclical production process. During most of its duty cycle the load 
consumes energy at some nominal level but periodically reduces load for a short interval, typically less than 10 
minutes. The following figure illustrates the actual consumption pattern of one such load in the MISO footprint. 

 

Figure 2-22 Batch Load Consumption Pattern of One MISO Market Participant 

The MISO Tariff currently requires Contingency Reserve products to fully deploy their cleared Contingency 
Reserve within the 10-minute period (Contingency Reserve Deployment Period) following receipt of a MISO 
deployment instruction, as prescribed in ERO Standard BAL 002-0. In contrast with other Contingency Reserve 
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ACRONYMS/ABBREVIATIONS 
Table1 Acronyms/Abbreviations 

Acronym Term 

AC Air Conditioner 
AOH Annual operating hours 
APS  Advanced Power Strip 
AR&R Appliance Recycling & Replacement 
BP Behavioral Program 
BYOT Bring Your Own Thermostat 
C&I Commercial and Industrial 
CEE Consortium for Energy Efficiency 
CF Coincidence factor 
CFL Compact fluorescent lamp (bulb) 
CFM Cubic feet per minute 
CRE Commercial Real Estate 
DI Direct install 
DLC Direct Load Control 
DLC Design Lights Consortium 
EER Energy efficiency ratio 
EFLH Equivalent full-load hours 
EISA Energy Independence and Security Act 
EL Efficiency loss 
EM&V Evaluation, Measurement, and Verification 
ES ENERGY STAR 
EUL Estimated Useful Life 
GPM Gallons per minute 
HDD Heating degree days 
HID High intensity discharge 
HOU Hours of Use 
HP Heat pump 
HPwES Home Performance with ENERGY STAR 
HSPF Heating seasonal performance factor 
HVAC Heating, Ventilation, and Air Conditioning 
IEER Integrated Energy Efficiency Ratio 
IEF Interactive Effects Factor 
IPLV Integrated part load value 
IQW Income Qualified Weatherization 
ISR In-Service Rate 
kW Kilowatt 
kWh Kilowatt-hour 
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Acronym Term 

LCDR Large Commercial Demand Response 
LCIS Large Commercial & Industrial Solutions 
LCA Lifecycle Cost Adjustment 
LED Light Emitting Diode 
M&V Measurement and Verification 
MFS  Multifamily Solutions 
MW Megawatt 
MWh Megawatt-hour 
NC New Construction 
NTG Net-to-Gross 
PCT Participant Cost Test 
PFI Publicly Funded Institutions 
PY Program Year 
QA Quality Assurance 
QC Quality Control 
RCA Refrigerant charge adjustment 
RIM Ratepayer Impact Measure 
RLA  Retail Lighting and Appliances 
ROB Replace on Burnout 
RR Realization Rate 
RUL Remaining Useful Life 
SCDR Small Commercial Demand Response 
SCIS Small Commercial & Industrial Solutions 
SEER Seasonal Energy Efficiency Ratio 
SK&E School Kits and Education  
TA Trade Ally 
TPE Third-Party Evaluator 
TPI Third-Party Implementer 
TRC Total Resource Cost Test 
TRM Technical Reference Manual 
UCT Utility Cost Test 
VFD Variable Frequency Drive 

 

 

 

 

 







https://www.energystar.gov/products/heating_cooling/guide/savings-calculator






http://www.energystar.gov/ia/partners/downloads/most_efficient/2015/Final_ENERGY_STAR_Most_Efficient_2015_Recognition_Criteria_Clothes_Washers.pdf
http://www.energystar.gov/ia/partners/downloads/most_efficient/2015/Final_ENERGY_STAR_Most_Efficient_2015_Recognition_Criteria_Clothes_Washers.pdf
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CW


http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/36


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwihkoHI8f3OAhVW5mMKHe72Du4QFggeMAA&url=https%3A%2F%2Fwww.energystar.gov%2Fsites%2Fdefault%2Ffiles%2Fasset%2Fdocument%2Fappliance_calculator.xlsx&usg=AFQjCNFAy5-mu5GR3BjLp4MR1LqrOHegCA&sig2=8l5MGUh1_bJy3lSl9wAWIA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwihkoHI8f3OAhVW5mMKHe72Du4QFggeMAA&url=https%3A%2F%2Fwww.energystar.gov%2Fsites%2Fdefault%2Ffiles%2Fasset%2Fdocument%2Fappliance_calculator.xlsx&usg=AFQjCNFAy5-mu5GR3BjLp4MR1LqrOHegCA&sig2=8l5MGUh1_bJy3lSl9wAWIA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwihkoHI8f3OAhVW5mMKHe72Du4QFggeMAA&url=https%3A%2F%2Fwww.energystar.gov%2Fsites%2Fdefault%2Ffiles%2Fasset%2Fdocument%2Fappliance_calculator.xlsx&usg=AFQjCNFAy5-mu5GR3BjLp4MR1LqrOHegCA&sig2=8l5MGUh1_bJy3lSl9wAWIA


http://www.energystar.gov/index.cfm?c=dishwash.pr_crit_dishwashers
http://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206.0%20Final%20Program%20Requirements_0.pdf
http://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Residential%20Dishwasher%20Version%206.0%20Final%20Program%20Requirements_0.pdf


http://www.consumerreports.org/cro/dishwashers.htm
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1.1.3.6 Future Studies 
At the time of authorship of the NO TRM V6.0, this measure was not implemented in Energy Smart 
programs. Thus, savings are calculated using ENERGY STAR default values. If this measure is added to 
Energy Smart programs, the evaluation should include a review of actual efficiency levels and costs of 
units purchased by New Orleans residents. Deemed parameters should be updated whenever DOE 
standards or other applicable codes warrant it.  

  























http://www.efi.org/docs/studies/calplug_tier2.pdf


















http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/43
http://www.energystar.gov/index.cfm?c=refrig.pr_crit_refrigerators


https://data.energystar.gov/Active-Specifications/ENERGY-STAR-Certified-Residential-Refrigerators/p5st-her9
http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/43
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Product Category 
Federal 

Standard 
(kWh/YR) 

Maximum 
Energy Usage 
(kWh/YR)38 

Ice 
(Y/N) Defrost Adjusted 

Volume  kWh kW 

Refrigerator-only-
automatic defrost 

7.07 × AV 
+ 201.6 

6.363 × AV + 
181.44 Y, N A 15.75 31.30 0.0072 

Built-in 
refrigerator-only-
automatic defrost 

8.02 × AV 
+ 228.5 

7.218 × AV + 
205.65 Y, N A 16.97 36.46 0.0084 

Refrigerator-
freezers-automatic 
defrost with 
bottom-mounted 
freezer without an 
automatic 
icemaker 

8.85 × AV 
+ 317.0 

7.965 × AV + 
285.3 N A 18.36 47.95 0.0111 

Built-in 
refrigerator-
freezers-automatic 
defrost with 
bottom-mounted 
freezer without an 
automatic 
icemaker 

9.40 × AV 
+ 336.9 

8.46 × AV + 
303.21 N A 17.57 50.21 0.0073 

Refrigerator-
freezers-automatic 
defrost with 
bottom-mounted 
freezer with an 
automatic 
icemaker without 
TTD ice service 

8.85 × AV 
+ 401.0 

7.965 × AV + 
360.9 Y A 24.6 61.87 0.0143 

Built-in 
refrigerator-
freezers-automatic 
defrost with 
bottom-mounted 
freezer with an 
automatic 
icemaker without 
TTD ice service 

9.40 × AV 
+ 420.9 

8.46 × AV + 
378.81 Y A 21.67 62.46 0.0091 

Refrigerator-
freezers-automatic 
defrost with 
bottom-mounted 
freezer with an 
automatic 

9.25 × AV 
+ 475.4 

8.325× AV + 
427.86 Y A 32.34 77.45 0.0179 
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Product Category 
Federal 

Standard 
(kWh/YR) 

Maximum 
Energy Usage 
(kWh/YR)38 

Ice 
(Y/N) Defrost Adjusted 

Volume  kWh kW 

icemaker with TTD 
ice service 

Built-in 
refrigerator-
freezers-automatic 
defrost with 
bottom-mounted 
freezer with an 
automatic 
icemaker with TTD 
ice service 

9.83 × AV 
+ 499.9 

8.847 × AV + 
449.91 Y A 21.67 71.29 0.0164 

Refrigerator-
freezers-automatic 
defrost with side-
mounted freezer 
without an 
automatic 
icemaker 

8.51 × AV 
+ 297.8 

7.659 × AV + 
268.02 N A 30.44 55.68 0.0128 

Built-in 
refrigerator-
freezers-automatic 
defrost with side-
mounted freezer 
without an 
automatic 
icemaker 

10.22 × 
AV + 
357.4 

9.198 × AV + 
321.66 N A 33.71 70.19 0.0102 

Refrigerator-
freezers-automatic 
defrost with side-
mounted freezer 
with an automatic 
icemaker without 
TTD ice service 

8.51 × AV 
+ 381.8 

7.659 × AV + 
343.62 Y A 30.44 64.08 0.0093 

Built-in 
refrigerator-
freezers-automatic 
defrost with side-
mounted freezer 
with an automatic 
icemaker without 
TTD ice service 

10.22 × 
AV + 
441.4 

9.198 × AV + 
397.26 Y A 34.06 78.95 0.0182 
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Product Category 
Federal 

Standard 
(kWh/YR) 

Maximum 
Energy Usage 
(kWh/YR)38 

Ice 
(Y/N) Defrost Adjusted 

Volume  kWh kW 

Refrigerator-
freezers-automatic 
defrost with side-
mounted freezer 
with an automatic 
icemaker with TTD 
ice service 

8.54 × AV 
+ 432.8 

7.686 × AV + 
389.52 Y A 33.06 71.51 0.0165 

Built-in 
refrigerator-
freezers-automatic 
defrost with side-
mounted freezer 
with an automatic 
icemaker with TTD 
ice service 

10.25 × 
AV + 
502.6 

9.225 × AV + 
452.34 Y A 33.6 84.70 0.0195 

Refrigerator 
freezers-automatic 
defrost with top-
mounted freezer 
without an 
automatic 
icemaker 

8.07 × AV 
+ 233.7 

7.263 × AV + 
210.33 N A 17.8 37.73 0.0087 

Built-in 
refrigerator-
freezers-automatic 
defrost with top-
mounted freezer 
without an 
automatic 
icemaker 

9.15 × AV 
+ 264.9 

8.235 × AV + 
238.41 N A 17.8 42.78 0.0062 

Refrigerator-
freezers-automatic 
defrost with top-
mounted freezer 
with an automatic 
ice maker without 
TTD ice service 

8.07 × AV 
+ 317.7 

7.263 × AV + 
285.93 Y A 21.22 48.89 0.0071 

Built-in 
refrigerator-
freezers-automatic 
defrost with top-
mounted freezer 
without an 
automatic ice 
maker with TTD ice 
service 

9.15 × AV 
+ 348.9 

8.235 × AV + 
314.01 Y A 21.22 54.31 0.0079 





http://rfdirectory.aham.org/AdvancedSearch.aspx


http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/43
http://www.regulations.gov/#!documentDetail;D=EERE-2008-BT-STD-0012-0128
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1.1.10 ENERGY STAR FREEZERS 
1.1.10.1 Measure Description 
This measure is for the purchase a freezer meeting the efficiency specifications of ENERGY STAR is 
installed in place of a model meeting the federal standard (NAECA). An ENERGY STAR freezer must be at 
least 10 percent more efficient than the minimum federal government standard. 

1.1.10.2 Baseline and Efficiency Standards 
The baseline equipment is assumed to be a model that meets the federal minimum standard for energy 
efficiency. The efficient equipment is defined as a freezer meeting the efficiency specifications of 
ENERGY STAR, as defined below. 

Table 1-30 ENERGY STAR Freezer Specifications 

Equipment Volume Criteria 

Full Size Freezer 7.75 cubic feet or greater 

At least 10% more energy 
efficient than the minimum 

federal government standard 
(NAECA). 

Compact Freezer Less than 7.75 cubic feet and 36 
inches or less in height 

At least 20% more energy 
efficient than the minimum 

federal government standard 
(NAECA). 

The standard varies depending on the size and configuration of the freezer (chest freezer or upright 
freezer, automatic or manual defrost) and is defined in the table below. 

Energy usage specifications are defined in the table below (note, AV is the freezer Adjusted Volume and 
is calculated as 1.73*Total Volume). 

Table 1-31 Energy Usage Specifications 

Product Category Volume 
(cubic feet) 

Assumptions after September 2014 
Federal Baseline 
Maximum Energy 

Usage in 
kWh/year45 

Maximum Energy 
Usage in 

kWh/year46 

Upright Freezers with 
Manual Defrost 7.75 or greater 5.57*AV + 193.7 5.01*AV + 174.3 

Upright Freezers with 
Automatic Defrost 7.75 or greater 8.62*AV + 228.3 7.76*AV + 205.5 

 
45 See Department of Energy Federal Standards. 
46 See Version 5.0 ENERGY STAR specification. 
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Table 1-32 Deemed Energy Savings and Demand Reductions 

Freezer Category 

Average 
Unit Adj. 
Volume 

(Ft3) 

Convention
al Usage 

(kWh/YR) 

ENERGY 
STAR 
Usage 

(kWh/YR) 

kWh 
Savings 

kW 
Reduction 

Upright Freezers with Manual 
Defrost 27.9 349.1 314.1 35.0 0.0057 

Upright Freezers with Automatic 
Defrost 27.9 468.8 422.0 46.8 0.0076 

Chest Freezers and all other 
Freezers except Compact Freezers 27.9 310.4 280.0 30.3 0.0049 

Compact Upright Freezers with 
Manual Defrost 10.4 315.7 284.1 31.5 0.0051 

Compact Upright Freezers with 
Automatic Defrost 10.4 457.7 411.3 46.4 0.0075 

Compact Chest Freezers 10.4 233.0 209.7 23.3 0.0038 

1.1.10.5 Incremental Cost 
The incremental cost for this measure is $42 . 

1.1.10.6 Future Studies 
There are no future studies planned for this measure at this time.  
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1.1.11 REFRIGERATOR AND FREEZER RECYCLING 
1.1.11.1 Measure Description 
This measure involves early retirement and recycling of an inefficient but operational existing, full-size 
(7.75 ft3 or greater) refrigerator/freezer in a residential application. Savings represent the entire 
estimated energy consumption of the existing unit and are applicable over the estimated remaining life 
of the existing unit. A part use factor is applied to account for those secondary units that are not in use 
throughout the entire year. 

1.1.11.2 Baseline and Efficiency Standards 
Without program intervention, the recycled refrigerator or freezer would have remained operable on 
the electrical grid. As a result, the baseline condition for early retirement programs is the status quo 
(continued operation) and the basis for estimating energy savings is the annual energy consumption of 
the refrigerator or freezer being retired.  

1.1.11.3 Estimated Useful Life 
It is difficult to determine the number of years that a recycled refrigerator would have continued to 
operate absent the program and, therefore, the longevity of the savings generated by recycling old-but-
operable refrigerators through the program. According to the DOE Technical Support Document , the 
EUL of High Efficiency Refrigerators is 17 years. The EUL for a freezer is 12 years . Section C.1.12.3.1 
details a survival analysis and the derivation of refrigerator and freezer RULs. Below, Table 1-33 has 
been taken from said section and presents RULs by refrigerator or and freezer age.  

Table 1-33 Remaining Useful Life of Replaced Refrigerator47 

Age of Replaced Refrigerator 
(years) Refrigerator RUL (years) Freezer RUL (years) 

6 10.3 7.3 
7 9.6 6.8 
8 8.9 6.3 
9 8.3 5.9 
10 7.8 5.5 
11 7.4 5.2 
12 7 4.9 
13 6.6 4.7 
14 6.3 4.4 
15 6 4.2 
16 5.8 4.1 
17 5.5 3.9 
18 5.3 0 
19 5.1 0 
20 4.9 0 
21 4.8 0 

 
47 Use of the early retirement baseline is capped at 22 years, representing the age at which 75 percent of existing equipment is expected to 
have failed. Equipment older than 22 years should use the ROB baseline. 



http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/43
http://www.regulations.gov/#!documentDetail;D=EERE-2008-BT-STD-0012-0128


https://www.pnm.com/documents/396023/3157050/2016+Independent+Measurement+and+Verification+Report%2C%20Part+1%2C%20ADM+Associates%2C%20Inc.pdf/011b6c03-4358-4396-acf8-73cd8a24009e
https://www.pnm.com/documents/396023/3157050/2016+Independent+Measurement+and+Verification+Report%2C%20Part+1%2C%20ADM+Associates%2C%20Inc.pdf/011b6c03-4358-4396-acf8-73cd8a24009e






https://www.govinfo.gov/content/pkg/CFR-2018-title10-vol3/pdf/CFR-2018-title10-vol3-part430.pdf
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1.2.1.6 Future Studies 
At the time of authorship of the NO TRM V6.0, this measure has been implemented in Energy Smart 
programs. However, participation for this measure is currently too low to create reliable averages of 
measure characteristics. As a result, savings are calculated using ENERGY STAR default values. 

If participation reached 1% of residential Energy Smart program savings, the evaluation should include a 
review of actual efficiency levels and costs of units purchased by New Orleans residents and the TPE 
recommends a metering study to support usage assumptions. Further, the TPE recommends a review of 
sizing changes from baseline to post-retrofit and an assessment of whether there needs to be 
consideration of snapback effects in HPWH retrofits.  

If the measure is under consideration for increased emphasis in Energy Smart, the TPE recommends a 
market assessment to provide guidance as to the needs of New Orleans residents and plumbing 
contractors and to address savings potential.  

Deemed parameters should be updated whenever DOE standards or other applicable codes warrant. 

  









https://www.ahridirectory.org/ahridirectory/pages/rwh/defaultSearch.aspx
http://www.ontarioenergyboard.ca/OEB/_Documents/EB-2008-0346/Navigant_Appendix_C_substantiation_sheet_20090429.pdf
http://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/06f2fee55575bd8a852576e4006f9af7/$FILE/TechManualNYRevised10-15-10.pdf
http://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/06f2fee55575bd8a852576e4006f9af7/$FILE/TechManualNYRevised10-15-10.pdf






http://www.allianceforwaterefficiency.org/mainsearch.aspx?searchtext=Seattle%20Home%20Water%20Conservation%20Study
http://www.allianceforwaterefficiency.org/WorkArea/DownloadAsset.aspx?id=868
https://www.cuwcc.org/Portals/0/Document%20Library/Resources/Water%20Efficient%20Product%20Information/End%20Use%20Studies%20-%20Multiple%20Technologies/Tampa-Residential-Water-Conservation-Final-Report.pdf
https://www.cuwcc.org/Portals/0/Document%20Library/Resources/Water%20Efficient%20Product%20Information/End%20Use%20Studies%20-%20Multiple%20Technologies/Tampa-Residential-Water-Conservation-Final-Report.pdf




https://www.ahridirectory.org/ahridirectory/pages/rwh/defaultSearch.aspx
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Mailer Kit69 0.45 

1.2.4.7 Future Studies 
Metering studies for water use are exceedingly expensive. In past metering efforts, the TPE has found 
costs to exceed $750 per site. As such, we do not advise a metering study for this measure unless 
savings exceed 5% of residential program savings.  

  

 
69 Based on primary data collection from 4,572 PY5-9 program participants. 
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Demand Savings Electric: 0.0237 kW Heat Pump: 0.0106 kW 

1.2.5.8 In-Service Rates 
Table 1-60 In-Service Rates 

Delivery Channel ISR 
Direct Install 0.98 
Mailer Kit75 0.62 

1.2.5.9 Future Studies 
The TPE has found costs to exceed $750 per site. As such, we do not advise a metering study for this 
measure unless savings exceed 5% of residential program savings.  

  

 
75 Based on primary data collection from 4,572 PY5-9 program participants. 







https://www.ahridirectory.org/ahridirectory/pages/rwh/defaultSearch.aspx
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1.50 gpm 
Electric Resistance 35 0.004 

Heat Pump 15 0.002 

1.2.6.6 Incremental Cost 
The incremental cost of the measure should be the actual program cost (including labor if applicable) or 
$29.95 plus $15.47 labor  if not available. 

1.2.6.7 Future Studies 
Metering studies for water use are exceedingly expensive. In past metering efforts, the TPE has found 
costs to exceed $750 per site. As such, we do not advise a metering study for this measure unless 
savings exceed 5% of residential program savings.  

 

  





http://www.allianceforwaterefficiency.org/mainsearch.aspx?searchtext=Seattle%20Home%20Water%20Conservation%20Study
http://www.allianceforwaterefficiency.org/WorkArea/DownloadAsset.aspx?id=868
https://www.cuwcc.org/Portals/0/Document%20Library/Resources/Water%20Efficient%20Product%20Information/End%20Use%20Studies%20-%20Multiple%20Technologies/Tampa-Residential-Water-Conservation-Final-Report.pdf
https://www.cuwcc.org/Portals/0/Document%20Library/Resources/Water%20Efficient%20Product%20Information/End%20Use%20Studies%20-%20Multiple%20Technologies/Tampa-Residential-Water-Conservation-Final-Report.pdf




https://www.ahridirectory.org/ahridirectory/pages/rwh/defaultSearch.aspx
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t+ = off-period between burner shutdown and blower shutdown (blower off delay), min 

t- = on-period between burner shutdown and blower shutdown (blower off delay), min 

tON = average burner on-time, min 

1.3.3.3.1 Calculation Variables 
Typical motor efficiency values were obtained for HVAC applications from a DOE report  and can be 
found below. The original report provided a range; however, the median value of the range was 
extracted for use in calculating savings. 

Table 1-76 Furnace Fan Efficiency Values 

Motor Type Efficiency (%) 
Shaded-Pole 30 
Permanent Split Capacitor 60 
Electronically Commutated 75 

1.3.3.4 Estimated Useful Life 
The EUL of this measure is 15 years90. 

1.3.3.5 Incremental Cost 
Actual material and labor costs should be used when available. When not available, the incremental cost 
of this measure should be $475 . 

1.3.3.6 Future Studies 
There are no future studies planned for this measures at this time.   

 
90 DEER 2008 
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11 HSPF2 420 1,263 
12 HSPF2 475 1,427 
13 HSPF2 521 1,566 

1.3.4.4.2 Deemed kWh and kW for Split Systems 
Table 1-80 Deemed Cooling kWh Savings for Split Systems 

Efficiency kWh Saved per Ton kWh if Tonnage Unknown 

15 SEER2 64 193 
16 SEER2 146 439 
17 SEER2 218 656 
18 SEER2 282 849 
19 SEER2 340 1,022 
20 SEER2 392 1,177 
21 SEER2 438 1,318 

Table 1-81 Deemed Heating kWh Savings for Split Systems 

Efficiency kWh Saved per Ton kWh if Tonnage Unknown 

8 HSPF2 60 180 
9 HSPF2 160 481 
10 HSPF2 240 722 
11 HSPF2 305 918 
12 HSPF2 360 1,082 
13 HSPF2 406 1,221 
14 HSPF2 446 1,340 

1.3.4.4.3 Deemed kWh for Electric Resistance to Heat Pump Conversion 
Table 1-82 Deemed Cooling kWh Savings for Electric Resistance to Heat Pump Conversion94 

Efficiency kWh Saved per Ton kWh if Tonnage Unknown 

4 HSPF2 206 618 
5 HSPF2 443 1,332 
6 HSPF2 602 1,809 
7 HSPF2 715 2,149 
8 HSPF2 800 2,404 
9 HSPF2 866 2,602 
10 HSPF2 918 2,761 
11 HSPF2 962 2,891 
12 HSPF2 998 2,999 
13 HSPF2 1,028 3,091 
14 HSPF2 1,054 3,169 

 
94 COP = HSPF × 1,055 J/BTU / 3,600 J/W-hr. For Electric Resistance, heating efficiency is 1 COP. Therefore, HSPF = 1 × 3,600 / 1,055 = 3.41. 
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must be within +/- 3 degrees of target sub-cooling for units with thermal expansion valves (TXV) and +/- 
5 degrees of target super heat for units with fixed orifices or a capillary. 

The efficiency standard, or efficiency after the tune-up, is assumed to be the manufacturer specified 
energy efficiency ratio (EER) of the existing central air conditioner or heat pump. The efficiency 
improvement resulting from the refrigerant charge adjustment depends on the pre-adjustment 
refrigerant charge. 

1.3.7.3 Estimated Useful Life 
The EUL for a full tune-up with refrigerant change is 10 years . If no refrigerant charge adjustment is 
made, the EUL is 3 years . 

1.3.7.4 Deemed Savings Values 
The methodologies in this chapter detail the approach program staff should take to capture data needed 
to calculate savings from AC tune-ups. However, this data may not always be readily available or 
measurable. The values in Table 1-91 and Table 1-92 reflect the per-ton and per-unit averages from the 
PY5 through to-date PY9 program years and should be used when test data cannot be collected. HSPF 
and EER gains used in deemed calculations were derived from the same data. 

 Table 1-91 AC Tune-Up Deemed Savings by Capacity 

System Type kWh/Ton kW/Ton 

Central AC 283.3 0.133 

Central HP 603.2 0.133 

Table 1-92 AC Tune-Up Deemed Savings by Dwelling 

System Type 

Average 
Single 
Family 

Capacity  
(Tons) 

kWh/SF 
Dwelling 

kW/SF 
Dwelling 

Average 
Multifamily 

Capacity  
(Tons) 

kWh/MF 
Dwelling 

kW/MF 
Dwelling 

Central AC 3.28 929.1 0.437 2.46 696.8 0.328 

Central HP 3.28 1,978.4 0.437 2.46 1,483.8 0.328 

1.3.7.4.1 Partial Deemed Savings Based on Tune Up Component 
Partial savings may be claimed if the tune-up does not require all components. These are additive if 
condenser cleaning, evaporator cleaning and refrigerant charge correction are performed.  

Partial savings may be claimed if the tune-up does not require all components (e.g. a coil cleaning is 
required by a refrigerant charge is not). These are additive if condenser cleaning, evaporator cleaning 
and refrigerant charge correction are performed. See Table 1-93 below for percentage savings that can 
be claimed. See Table 1-94 and Table 1-95 for per-residence deemed savings values by component, 
followed by an example. 
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1.3.8.6 Incremental cost 
The incremental cost of this measure is the full installed cost. If this is not available than the PY6 average 
cost of $368 may be used instead.  

1.3.8.7 Net-to-Gross 
The NTG for this measure is 95% . 

1.3.8.8 Future Studies 
This is a high impact measure, regularly constituting a large percent of Energy Smart program savings. 
The TPE recommends that savings estimates for Duct Sealing be validated with a billing analysis of the 
past three years of program participants. 





















NO TRM V6.0         ADM Associates, Inc. 

 

admenergy.com | 3239 Ramos Circle, Sacramento, CA 95827| 916.363.8383           138 

Table 1-113 Incremental Cost 

Dwelling Type 
Final R-Value 

R-38 R-49 
SF $2,321 $2,993 
MF $889 $1,146 

1.4.2.6 Future Studies 
This measure should have its simulation model recalibrated to the billed use of the past three years of 
program participants. 



https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Savings_and_Cost_Estimate_Summary.pdf


http://www.homeadvisor.com/cost/insulation/


http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/insulation_guide.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/insulation_guide.pdf




https://www.energystar.gov/sites/default/files/asset/document/Windows_Doors_and_Skylights_Program_Requirements%20v6.pdf






https://www.energystar.gov/sites/default/files/asset/document/Savings_and_Cost_Estimate_Summary.pdf
https://www.energystar.gov/ia/partners/prod_development/revisions/downloads/windows_doors/Draft6_V1_Criteria_Analysis_Report.pdf
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1.4.6.4 Deemed Savings Values 
The table below provide deemed savings values for interior and exterior ENERGY STAR storm windows. 

Table 1-131 ENERGY STAR Interior Storm Window Deemed Savings 

Equipment Type kWh 
Savings/ ft.2 

kW 
Savings/ ft.2 

Gas & AC 1.51 0.0007 

AC & Elec Resistance 2.98 0.0007 

Heat Pump 1.96 0.0007 

Table 1-132 ENERGY STAR Exterior Storm Window Deemed Savings 

Equipment Type kWh 
Savings/ ft.2 

kW 
Savings/ ft.2 

Gas & AC 1.38 0.0006 

AC & Elec Resistance 2.10 0.0006 

Heat Pump 1.62 0.0006 

BEoptTM was used to estimate energy savings for a series of models using the DOE EnergyPlus simulation 
engine. Since ENERGY STAR storm window savings are sensitive to weather, available TMY3 weather 
data specific to New Orleans was used for the analysis. The prototype home characteristics used in the 
BEoptTM building model are outlined in the NO TRM V6.0 Volume 3 Appendices.  

1.4.6.5 Incremental Costs 
The incremental cost of this measure is equal to the full installed cost. If this is not available, the 
incremental costs for low-E storm windows are assumed to be $1/SQFT136.  

1.4.6.6 Future Studies 
At the time of authorship of the NO TRM V6.0, this measure has not yet been implemented in Energy 
Smart programs. As a result, savings are calculated using national values which have been weather-
normalized for New Orleans. If this measure is added to Energy Smart programs, the evaluation should 
include a review of actual efficiency levels and costs of units purchased by New Orleans residents. If 
participation reached 1% of residential Energy Smart program savings, the TPE recommends running 
simulation models be calibrated with utility metering data and deemed savings estimates be updated at 
that time. 

 
136 https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-24826.pdf 





http://www.waptac.org/data/files/Website_docs/Technical_Tools/Building%20Tightness%20Limits.pdf
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BEoptTM was used to estimate energy savings for a series of models using the US DOE EnergyPlus 
simulation engine. Since infiltration savings are sensitive to weather, available TMY3 weather data 
specific to New Orleans was used for the analysis. The prototype home characteristics used in the 
BEoptTM building model are outlined in Volume 3, Appendices. 

The deemed savings are dependent on the pre- and post-CFM50 leakage rates of the home and are 
presented as annual savings / CFM50 reduction. A series of model runs was completed in order to 
establish the relationship between various CFM50 leakage rates and heating and cooling energy 
consumption. The resulting analysis of model outputs was used to create the deemed savings tables of 
kWh and kW per CFM50 of air infiltration reduction. 

1.4.7.5 Incremental Cost 
The incremental cost of this measure is equal to the full installed cost. If this is not available, a default 
value of $0.25 per square foot of conditioned floor area may be applied140. This should use a default of 
1,762 square feet, based on PY6 program tracking for the Home Performance with ENERGY STAR 
program.  

The resulting per-project incremental cost is $441. 

1.4.7.6 Net-to-Gross 
The NTG for this measure is 95%141.  

1.4.7.7 Future Studies 
This measure should have its simulation model recalibrated to the billed use of the past three years of 
program participants. 

  

 

140 ENERGY STAR guidance. 
https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Savings_and_Cost_Estimate_Summary.pdf 
141 Based on primary data collection from 78 PY6-9 program participants. 

https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Savings_and_Cost_Estimate_Summary.pdf




http://www.uinet.com/wps/wcm/connect/193bba80476e1bc19d6c9d02c80795ac/FINAL-C0118-2017-UI-CI-Incentive-Matrix-Gas-Caps-Rev.+02.17.pdf?MOD=AJPERES&CACHEID=193bba80476e1bc19d6c9d02c80795ac
http://www.uinet.com/wps/wcm/connect/193bba80476e1bc19d6c9d02c80795ac/FINAL-C0118-2017-UI-CI-Incentive-Matrix-Gas-Caps-Rev.+02.17.pdf?MOD=AJPERES&CACHEID=193bba80476e1bc19d6c9d02c80795ac
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1.4.9 RADIANT BARRIERS 
1.4.9.1 Measure Description 
Radiant barriers are designed to block radiant heat transfer between a building roof and the attic space 
insulation. They typically consist of a metallic foil material (usually aluminum) and are generally installed 
on the roof decking or beneath roof sheathing. Radiant barriers are most effective at reducing cooling 
consumption by reflecting heat away from a home. 

1.4.9.2 Baseline and Efficiency Standards 
This measure applies to existing construction that does not have a radiant barrier installed on the roof 
decking.  

The efficiency requirements for radiant barriers must meet the standards set by the Reflective Insulation 
Manufacturers Association International (RIMA) to include proper attic ventilation. The following table 
displays the requirements for radiant barriers. 

Table 1-140: Required Substantiation 

Required Substantiation 

Physical Property Test Method or Standard Requirement 

Surface Emittance ASTM C 1371 0.1 or less 

Water Vapor Transmission ASTM E 96: Procedure A 
Desiccant Method 

0.02 for Vapor Retarder 0.5 or 
greater for perforated products 

Surface Burning 

Flame Spread ASTM E 84 25 or less 

Smoke Density ASTM E 84 450 or less 

Corrosivity ASTM D 3310 Corrosion on less than 2% of the 
affected surface 

Tear Resistance ASTM D 2261  

Adhesive Performance 

Bleeding Section 10.1 of ASTM C 1313 Bleeding or delamination of less 
than 2% of the surface area 

Pliability Section 10.2 of ASTM C 1313 No cracking or delamination 

Mold and Mildew ASTM C 1338 No growth when visually 
examined under 5X magnification 

Interior radiation control coatings are not applicable for the deemed savings derived. A study performed 
by RIMA found that none of the coating-type products currently on the market had an emittance of 0.10 
or lower as required by the standards set by the American Society for Testing and Materials (ASTM) for a 





http://www.energystar.gov/ia/partners/product_specs/program_reqs/Integral_LED_Lamps_Program_Requirements.pdf




http://www.energystar.gov/products/specs/sites/products/files/ENERGY%20STAR%20Lamps%20V1.0%20Final%20Draft%20Specification.pdf






NO TRM V6.0  ADM Associates, Inc 

admenergy.com | 3239 Ramos Circle, Sacramento, CA 95827| 916.363.8383   24 
 

1.5.1.6.1 Hours of Use (HOU) Results 
Results of the regressed logger data provided the TPE with overall efficient lighting hours of use, as well 
as breakdowns of hours of use by room type as shown in. In total 355 lighting loggers were used, and all 
results were found to meet precision requirements. Overall daily HOU are 2.38, which corresponds to 
871 annual HOU. The coefficients from the overall model and the model which adds room type are also 
shown below. 

Table 1-147 Hours of Use by Area 

Area/Room HOU Annual HOU Daily # Loggers Precision 
Kitchen 855 2.34 83 0.04 
Living Room 841 2.3 81 0.04 
Bedroom 796 2.18 49 0.06 
Bath 1,121 3.07 62 0.04 
Dining Room 769 2.11 80 0.05 
Overall 871 2.38 355 0.02 

Table 1-148 Lighting Model Coefficients 

Coefficient Estimate SE T-Stat P-value 
Intercept 4.263 0.561 7.594 3.26E-14 
Day Length -0.154 0.043 -3.567 0.000362 

Figure 1-5 below is a scatterplot showing average HOU for all the loggers in the M&V sample and the 
corresponding day length (based on New Orleans, LA). The fitted line shows a slightly negative 
relationship between average daily hours and day length, which an expedited pattern ex-ante. The day 
length coefficients for both models also confirm this relationship, as they are both negative, although 
neither is statistically significant.  























http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/50
http://www1.eere.energy.gov/manufacturing/tech_assistance/pdfs/e-pact92.pdf




http://library.cee1.org/content/cee-2012-summary-member-programs-motors-motor-systems
http://library.cee1.org/content/cee-2012-summary-member-programs-motors-motor-systems
http://rtf.nwcouncil.org/measures/
http://www1.eere.energy.gov/industry/index.html
http://www1.eere.energy.gov/industry/


https://www1.eere.energy.gov/manufacturing/tech_assistance/software_motormaster.html
http://www.deeresources.com/deer2005/downloads/DEER2005UpdateFinalReport_ItronVersion.pdf
http://www.deeresources.com/deer2005/downloads/DEER2005UpdateFinalReport_ItronVersion.pdf


http://www1.eere.energy.gov/buildings/appliance_standards/standards_test_procedures.html


http://www.deeresources.com/deer2005/downloads/DEER2005UpdateFinalReport_ItronVersion.pdf
http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/50
http://www1.eere.energy.gov/buildings/appliance_standards/pdfs/em_preanalysis_tsdallchapters.pdf


http://www1.eere.energy.gov/buildings/appliance_standards/standards_test_procedures.html














http://www.epa.gov/watersense/partners/faucets_final.html






http://www1.eere.energy.gov/femp/program/waterefficiency_bmp7.html






http://cafs.ahrinet.org/gama_cafs/sdpsearch/search.jsp?table=CWH








https://www.ahridirectory.org/ahridirectory/pages/rwh/defaultSearch.aspx
http://www.ontarioenergyboard.ca/OEB/_Documents/EB-2008-0346/Navigant_Appendix_C_substantiation_sheet_20090429.pdf
http://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/06f2fee55575bd8a852576e4006f9af7/$FILE/TechManualNYRevised10-15-10.pdf
http://www3.dps.ny.gov/W/PSCWeb.nsf/96f0fec0b45a3c6485257688006a701a/06f2fee55575bd8a852576e4006f9af7/$FILE/TechManualNYRevised10-15-10.pdf








http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/45
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2.3.1.5 Incremental Cost 
The incremental cost for this equipment is $84/ton233. The average tonnage is assumed to be .92 if 
unknown, resulting in an incremental cost of $77. 

2.3.1.6 Future Studies 
Though eligible for Energy Smart, this measure has had little-to-no participation. Until such time as 
participation produces a minimum of 500,000 kWh in a program year, it is recommended that updates 
be limited to those needed to reflect code changes. If this threshold is met, we recommend focusing 
M&V to update EFLH estimates.  

  

 
233 DEER 2014. 
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Table 2-34) 

EFLHh = Equivalent full-load hours for heating ( 
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Table 2-34 Equivalent Full-Load Hours by building type 

Building Type EFLHC EFLHH Coincidence Factor 
Fast Food 2,375 272 0.78 
Grocery 1,526 153 0.90 
Health Clinic 1,989 115 0.85 
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Large Office 1,483 392 0.84 
Lodging 2,095 409 0.77 
Full Menu Restaurant 1,997 166 0.85 
Retail 3,191 513 0.88 
School 2,329 140 0.71 
Small Office 2,060 255 0.84 
University 1,510 604 0.84 

2.3.2.5 Incremental Cost 
Incremental cost is detailed in Table 2-35 below.  

Table 2-35 Unitary AC Incremental Cost 

Capacity Cost Per Ton per 1.0 SEER above 14.0 
65,000 Btuh or less $82 
65,000 to 240,000 Btuh $48 
240,000 to 760,000 Btuh $180 
760,000 Btuh or more $181 

2.3.2.6 Future Studies 
Though eligible for Energy Smart, this measure has had little-to-no participation. Until such time as 
participation produces a minimum of 500,000 kWh in a program year, it is recommended that updates 
be limited to those needed to reflect code changes. If this threshold is met, we recommend focusing 
M&V to update EFLH estimates.  

  





















http://www.nrel.gov/docs/fy11osti/49246.pdf


http://www.nrel.gov/docs/fy11osti/49246.pdf
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2.3.5 GUEST ROOM ENERGY MANAGEMENT CONTROLS 
2.3.5.1 Measure Description 
Packaged terminal heat pumps (PTHP) and packaged terminal air conditioners (PTAC) are commonly 
installed in the hospitality industry to provide heating and cooling of individual guest rooms. Occupancy-
based PTHP/PTAC controllers are a combination of a control unit and occupancy sensor that operate in 
conjunction with each other to provide occupancy-controlled heating and/or cooling. The control unit 
plugs into a wall socket and the PTHP/PTAC plugs into the control unit. The control unit is operated by 
an occupancy sensor that is mounted in the room and turns the PTHP/PTAC on and off. The most 
common application for occupancy-based PTHP/PTAC controls is hotel rooms. 

To qualify for savings, equipment must have a setback of at least 5 degrees Fahrenheit. Setbacks greater 
than 8 degrees Fahrenheit are not recommended due to occupant comfort considerations.  

2.3.5.2 Baseline and Efficiency Standards  
There is no code requirement for installation of GREM systems. The baseline configuration is a 
PTAC/PTHP with a manually controlled thermostat. 

2.3.5.3 Estimated Useful Life 
The EUL of this measure is eight years in accordance with DEER 2014. 

2.3.5.4 Deemed Savings Values 
Estimated gross annual energy savings is 355 kWh/unit, based on numbers reported by Xcel Energy and 
scaled appropriately based on New Orleans weather data. There is no peak demand reduction 
associated with this measure. As these savings estimates are based on a single reference, it is 
recommended that New Orleans work with early program participants to conduct actual pre- and post-
measurement of energy use to verify the accuracy of these values.  

2.3.5.5 Incremental Cost 
The incremental cost is the difference between a GREM system and a manual thermostat, $260265. 

2.3.5.6 Future Studies 
At the time of authorship of the NO TRM V6.0, this measure was not implemented in Energy Smart 
programs. As a result, savings are calculated using default values from other programs. If this measure is 
added to Energy Smart programs, the evaluation should include a metering study to support occupancy 
estimates. 

  

 
265 DEER 2014 value for energy management systems  









https://data.energystar.gov/dataset/ENERGY-STAR-Certified-Connected-Thermostats/7p2p-wkbf
https://data.energystar.gov/dataset/ENERGY-STAR-Certified-Connected-Thermostats/7p2p-wkbf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Program%20Requirements%20for%20Connected%20Thermostats%20Version%201.0_0.pdf
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Program%20Requirements%20for%20Connected%20Thermostats%20Version%201.0_0.pdf




http://www.michigan.gov/documents/mpsc/CI_Programmable_TStats_MEMD_6_15_15_491808_7.pdf
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2.3.8 VARIABLE SPEED DRIVES 
2.3.8.1 Measure Description 
This measure is applied to variable speed drives (VSD) which are installed on the following HVAC system 
applications: chilled water pumps, cooling tower fans, hot water pumps and HVAC fans. All other VSD 
applications require custom analysis by the program administrator. The VSD will modulate the speed of 
the motor when it does not need to run at full load. Since the power of the motor is proportional to the 
cube of the speed for these types of applications, significant energy savings will result.  

2.3.8.2 Baseline & Efficiency Standard 
2.3.8.2.1 Definition of Baseline Equipment  
The time of sale baseline is a new motor installed without a VSD or other methods of control. Retrofit 
baseline is an existing motor operating as is with no VSD. Retrofit baselines may or may not include inlet 
guide vanes, throttling valves or other methods of control. The motor is a standard efficiency motor 
based on ASHRAE Standard 90.1-2007 standards which are provided by horsepower. The AC unit has 
standard cooling efficiency based on IECC 2009. The part-load fan control is an outlet damper, inlet 
damper, inlet guide vane, or no control (constant volume systems).  

Note IECC 2009 became effective July 20, 2011 and is the baseline for all New Construction permits from 
that date.278 Installations of new equipment with VSDs which are required by IECC 2009 as adopted by 
New Orleans are not eligible for incentives. 

2.3.8.2.2 Definition of Efficient Equipment  
The VSD is applied to a motor which does not have a VSD. This measure is not applicable for replacing 
failed VSDs. The application must have a variable load and installation is to include the necessary 
controls. Savings are based on application of VSDs to a range of baseline load conditions including no 
control, inlet guide vanes, outlet guide vanes and throttling valves. 

When applicable, the existing damper or inlet guide vane will be removed or set completely open 
permanently after installation. The VFD will maintain a constant static pressure by adjusting fan speed 
and delivering the same amount of air as the baseline condition. 

2.3.8.3 Estimated Useful Life 
The EUL for HVAC application is 15 years279 and the EUL for process is 15 years.280 

2.3.8.4 Deemed Savings Values 
The deemed savings values were calculated using DEER prototypical commercial building energy models 
in eQUEST.  

 
278 Louisiana Energy Code and Links, http://sfm.dps.louisiana.gov/pr_energy.htm 
279 Efficiency Vermont TRM 10/26/11 for HVAC VSD motors  
280 DEER, 2008. 

http://sfm.dps.louisiana.gov/pr_energy.htm
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Table 2-69) 

EFLHh = Equivalent full-load hours for heating (  
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efficiency as well. An example of this application is to install VRF systems in lodging facilities where not 
all rooms are occupied so the unit will run on part load, as well as having some rooms request heating 
while other rooms request cooling. Both operational patterns present an opportunity for a VRF system 
to achieve greater savings. However, this version of TRM does not cover applications such as this as 
further is needed. It is advised that in large scale projects, program administrators should consider 
taking a custom savings approach rather than using this deemed savings approach to capture full 
potential savings. 

  





https://www.sce.com/NR/rdonlyres/B1F7A3B4-719D-4CBB-87EB-E27F7CE7ECE0/0/Anti_Sweat_Heater_Report.pdf
https://www.sce.com/NR/rdonlyres/B1F7A3B4-719D-4CBB-87EB-E27F7CE7ECE0/0/Anti_Sweat_Heater_Report.pdf








NO TRM V6.0  ADM Associates, Inc 

admenergy.com | 3239 Ramos Circle, Sacramento, CA 95827| 916.363.8383   79 

2.4.3.5 Incremental Cost 
The incremental cost is provided in Table 2-75295. 

Table 2-75 Solid-Door Refrigerators and Freezers Incremental Costs 

Type Incremental Cost 

Refrigerator 

$143 
$164 
$164 
$249 

Freezer 

$142 
$166 
$166 
$407 

2.4.3.6 Future Studies 
This measure applies known values from ENERGY STAR; the TPE does not recommend focused study for 
this measure. Parameters should be updated to correspond to the most recent ENERGY STAR 
specification.  

  

 

295 For the purposes of this characterization, assume and incremental cost adder of 5% on the full unit costs presented in Goldberg et al, State 
of Wisconsin Public Service Commission of Wisconsin, Focus on Energy Evaluation, Business Programs: Incremental Cost Study, KEMA, October 
28, 2009.  































http://www.deeresources.com/
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nfans = Number of evaporator fans 

DCcomp = Duty cycle of the compressor = 50% (default) 324 

DCevap = Duty cycle of the evaporator fan = Coolers: 100%; Freezers: 94% (default) 325 

BF = Bonus factor for reducing cooling load from replacing the evaporator fan with a lower 
wattage circulating fan when the compressor is not running = Low Temp.: 1.5, Medium Temp.: 
1.3, High Temp.: 1.2 (default)326 

8760 = Annual hours per year 

2.4.8.5 Incremental Cost 
The incremental cost is $291 per unit327. 

2.4.8.6 Future Studies 
At the time of authorship, this measure had low participation in Energy Smart programs. As a result, 
savings are calculated using weather-adjusted default values from other programs. If participation 
exceeds 500,000 kWh, the evaluation should include a metering study to support energy savings 
estimates. 

  

 
324 A 50% duty cycle is assumed based on examination of duty cycle assumptions from Richard Traverse (35%-65%), Control (35%-65%), Natural 

Cool (70%), Pacific Gas & Electric (58%). Also, manufacturers typically size equipment with a built-in 67% duty factor and contractors 
typically adds another 25% safety factor, which results in a 50% overall duty factor. 

325 An evaporator fan in a cooler runs all the time, but a freezer only runs 8273 hours per year due to defrost cycles (4 20-min defrost cycles per 
day). 

326 Bonus factor (1+1/COP) assumes 2.0 COP for low temp, 3.5 COP for medium temp, and 5.4 COP for high temp, based on the average of 
standard reciprocating and discus compressor efficiencies with Saturated Suction Temperatures of -20°F, 20°F, and 45°F, respectively, and a 
condensing temperature of 90°F. 

327 CA DEER, 2014 
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Table 2-98 Energy Consumption Parameters for Commercial Combination Ovens343 

Parameter Description Baseline Efficient 

CookEffoven 3-4 pans Cooking efficiency (%) 
Convection Mode 69% 70%  

CookEffoven 5-40 pans Cooking efficiency (%) 
Convection Mode 69% 78% 

CookEffsteam 3-4 pans Cooking efficiency (%) 
Steam Mode 45% 51% 

CookEffsteam 5-40 
pans 

Cooking efficiency (%) 
Steam Mode 45% 55% 

IdleEnergyoven  

Idle energy rate (kW) 

1.32 1.299  

IdleEnergysteam 5.26 1.97 

Capacityoven 
Production capacity 
(lbs./hr) 

79 119 

Capacitysteam 126 177 

PreheatTime Time to Preheat (Min) 15 

PreheatEnergy kWh/day 3 1.5 

% Steam Percent of time in 
Steam Mode 50% 

Efoodoven 

ASTM defined 
Convection Oven 
Energy to Food 
(kWh/lb) 

0.0732 

Efoodsteam 
ASTM defined Energy 
to Food for Steam 
Cookers (kWh/lb) 

0.0308 

 
343 All baseline and efficient data in this table are extracted from the ENERGY STAR Commercial Food Service Calculator and have been modified 
based on the ENERGY STAR V.3 Commercial Oven Program Requirements from: 
https://www.energystar.gov/sites/default/files/asset/document/ENERGY%20STAR%20Version%203.0%20Commercial%20Ovens%20Final%20S
pecification.pdf 
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2.5.4 FRYERS 
2.5.4.1 Measure Description 
This measure applies to ENERGY STAR or its equivalent electric commercial open-deep fat fryers in 
retrofit and new construction applications. Commercial fryers consist of a reservoir of cooking oil that 
allows food to be fully submerged without touching the bottom of the vessel. Electric fryers use a 
heating element immersed in the cooking oil.  

High efficiency standard and large vat fryers offer shorter cook times and higher production rates 
through the use of advanced burner and heat exchanger design. Standby losses are reduced in more 
efficient models through the use of fry pot insulation. 

2.5.4.2 Baseline & Efficiency Standard 
Key parameters for defining fryer efficiency are Heavy Load Cooking Energy Efficiency and Idle Energy 
Rate. ENERGY STAR requirements apply to a standard fryer and a large vat fryer. A standard fryer 
measures 14 to 18 inches wide with a vat capacity from 25 to 60 pounds. A large vat fryer measures 18 
inches to 24 inches wide with a vat capacity greater than 50 pounds. The ENERGY STAR criteria should 
be reviewed on an annual basis to reflect the latest requirements.  

There are currently no federal minimum standards for Commercial Fryers, however, ASTM publishes 
Test Methods347 that allow uniform procedures to be applied to each commercial cooking appliance for 
a fair comparison of performance results. 

Table 2-99 ENERGY STAR Criteria348 and FSTC Baseline for Open Deep-Vat Electric Fryers 

Performance Parameters 
ENERGY STAR Electric Fryer Criteria 

Standard Fryers Large Vat Fryers 
Heavy-Load Cooking Energy 
Efficiency > 83% > 80% 

Idle Energy Rate < 800 W <1,100 W 

2.5.4.3 Estimated Useful Life 
According to DEER 2014, commercial fryers are assigned an EUL of 12 years.349 

2.5.4.4 Deemed Savings Values 
Annual savings can be calculated by determining the energy consumed by a standard efficiency fryer as 
compared with an ENERGY STAR rated fryer.  

 
347 The industry standards for energy use and cooking performance of fryers are ASTM Standard Test Method for the Performance of Open 
Deep Fat Fryers (F1361) and ASTM Standard Test Method for the Performance of Large Vat Fryers (FF2144).  
348 ENERGY STAR Program Requirements for Commercial Fryers, Version 3.0 
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Commercial%20Fryers%20Version%203.0%20%28Rev.%20December%20-
%202020%29%20Specification.pdf 
349 Database for Energy Efficient Resources, 2008, http://www.deeresources.com/deer0911planning/downloads/EUL_Summary_10-1-08.xls  
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2.5.5.5 Incremental Cost 
The incremental cost is $2,490357. 

2.5.5.6 Future Studies 
At the time of authorship, this measure was not implemented in Energy Smart programs. As a result, 
savings are calculated using default values from FSTC. If this measure is added to Energy Smart 
programs, the evaluation should include an assessment of actual usage schedules to replace the default 
FSTC schedule values. 

  

 
357 32Source for efficient electric steamer incremental cost is $2,490 per 2009 PG&E Workpaper - PGECOFST104.1 - Commercial Steam Cooker - 
Electric and Gas as reference by KEMA in the ComEd C & I TRM.  
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2.5.7 DEMAND CONTROL VENTILATION FOR KITCHENS 
2.5.7.1 Measure Description 
Commercial Demand Control Kitchen Ventilation (DCKV) systems are a technology implemented in a 
variety of commercial kitchen types in order to reduce energy use associated with ventilation fan energy 
use as well as the HVAC energy use associated with conditioning the requisite make up air (MAU). The 
systems incorporate sensors and variable speed controls to operate the ventilation equipment only 
when it is necessary.  

2.5.7.2 Baseline and Efficiency Standards 
The baseline for this measure is a commercial kitchen exhaust fan controlled with a simple on/off switch 
that operates at one fixed speed and can optionally include an MAU to resupply a portion of the 
ventilation air. The efficient case is a ventilation fan controlled by a DCKV system which modifies the fan 
speed depending on the requirements within the kitchen and cooking appliances. 

2.5.7.3 Estimated Useful Life 
According to DEER 2014 the EUL of this measure is 15 years368. 

2.5.7.4 Deemed Savings Values 
Table 2-113 Rated Exhaust kW by Building Type, with or without Dedicated MAU  

Building Type 
Energy Savings 
(kWh/kWexhaust) 

Demand Savings 
(kW/kWexhaust) 

Heating 
Savings369 

(kWh / 
kWexhaust) 

Cooling 
Savings 
(kWh / 

kWexhaust) MAU No MAU MAU No MAU 

Supermarket 4,731 3,519 0.975 0.725 1,479 1,925 

Restaurant370 5,492 4,085 0.975 0.725 1,717 2,235 

Hotel 8,022 5,967 0.975 0.725 2,507 3,264 

Campus 4,808 3,576 0.975 0.725 1,503 1,957 

K-12 School, Inc Summer Sessions 3,205 2,384 0.975 0.725 1,002 1,304 

K-12 School, No Summer Sessions 2,340 1,740 0.975 0.725 731 952 

Note: If exhaust fan is only rated in horsepower, use the conversion 1 hp = 0.746 kW 

 
368 DEER 2014 for Variable Speed Drive controlled by CO2 sensor for HVAC-VSD-DCV 
369 Heating and cooling savings are assumed to be the same with or without an MAU. This is because any exhaust air will be replaced with 
outside air by the MAU or via increased infiltration proportional to exhaust airflow and thus will result in the same impact on heating and 
cooling equipment regardless of infiltration method. The savings calculation methodology was obtained from Work Paper SCE13CC008 
(discussed below) and the AR TRM which also did not differentiate between MAU and non-MAU facilities. 
370 Source data (discussed below) included various restaurant types thus this value is applicable for all full service and fast-food kitchens. 















http://www.energystar.gov/index.cfm?c=comm_dishwashers.pr_crit_comm_dishwashers




















https://www.sdge.com/node/709






http://www.cee1.org/com/com-lt/com-lt-specs.pdf
http://www.cee1.org/com/com-lt/lw-spec.pdf
http://library.cee1.org/content/commercial-lighting-qualifying-products-lists
http://library.cee1.org/content/commercial-lighting-qualifying-products-lists
http://www.energystar.gov/
http://www.designlights.org/




http://www.energystar.gov/products/specs/sites/products/files/ENERGY%20STAR%20Lamps%20V1.0%20Final%20Draft%20Specification.pdf








http://interchange.puc.state.tx.us/WebApp/Interchange/application/dbapps/filings/pgSearch.asp
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Table 2-142 Window Film Deemed Savings by Direction and Heating Type 

Direction of 
Window Film 

DX Coils with Furnace Heat Pump Electric Resistance 

Energy 
Savings 

Peak 
Demand 
Savings 

Energy 
Savings 

Peak 
Demand 
Savings 

Energy 
Savings 

Peak 
Demand 
Savings 

East 10.24 2.54 3.08 2.59 5.04 2.59 
West 12.32 5.29 6.13 5.43 7.76 5.43 
South 17.08 5.66 1.68 5.80 5.81 5.80 

Deemed savings are applicable to commercial buildings and were calculated using two representative 
buildings: a strip mall and a small office building. Estimated savings for the east, west, and south window 
surfaces were based on a small office building with equal window surfaces on all four sides and for strip 
malls having glazing on one side. The deemed savings values presented herein represent the average 
savings per square foot of glazing for windows in each weather zone facing east, west, and south.  

2.7.1.5 Incremental Cost 
The incremental cost is $2-2.50 per square foot400. 

2.7.1.6 Future Studies 
There are currently no future studies planned for this measure at this time.  

  

 

400 https://www.energystar.gov/ia/new_homes/comments/Background2.pdf 



http://ilsagfiles.org/SAG_files/Evaluation_Documents/Draft%20Reports%20for%20Comment/ComEd_Drafts_EPY10/ComEd_EUL_CY2019_CompAir_Evaluation_Research_Plan_Draft_2019-06-07.pdf
http://ilsagfiles.org/SAG_files/Evaluation_Documents/Draft%20Reports%20for%20Comment/ComEd_Drafts_EPY10/ComEd_EUL_CY2019_CompAir_Evaluation_Research_Plan_Draft_2019-06-07.pdf
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Table 2-146 Annual Operating Hours404 

Building Type Hours/Days EFLH Average Weight 

Single shift 8/5 1,976 16% 

2-shift 16/5 3,952 23% 

3-shift 24/5 5,928 25% 

4-shift 24/7 8,320 36% 

Unknown / Average  5,702.32  

2.7.2.5 Incremental Cost 
Actual program costs should be used. Deemed costs may be applied once program-average cost 
estimates have been developed (minimum of 20 projects). 

2.7.2.6 Future Studies 
There are currently no future studies planned for this measure at this time.  

  

 

404 Illinois Technical Reference Manual Version 3.0 Section 4.7.1 VSD Air Compressor 
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2.7.3 COOL ROOFS 
2.7.3.1 Measure Description 
This measure consists of replacing at least 75 percent of the roof area with a cool roof. A cool roof is a 
material of low specific heat and high reflectivity.  The primary action of structure heat rejection is the 
reflection of solar heat back into the atmosphere, but additional heat rejection is realized by the low 
specific heat of the material quickly radiating any accumulated heat within it out into the atmosphere. A 
cool roof is defined by ASHRAE 90.1 as a roof having a minimum solar reflectivity of 0.55 and a minimum 
thermal emittance of 0.75. ASHRAE 90.1-2007 provides an alternative approach allowing products with a 
minimum Solar Reflective Index (SRI) of 64. The Cool Roof Rating Council (www.coolroofs.org) maintains 
an SRI database. 

2.7.3.2 Baseline & Efficiency Standard 
The savings values for cool roof replacement repairs are applicable for all existing baseline roofs. The 
baseline efficiency is estimated with a solar reflectance of 0.23 and thermal emittance of 0.90.405 

2.7.3.3 Estimated Useful Life 
The effective useful life EUL for this measure is 15 years.406 

2.7.3.4 Deemed Savings Values 
Deemed savings values for annual electric energy use (kWh) and peak demand (kW) is provided in the 
following tables, arranged by HVAC configuration. 

Table 2-147 DX Cooling with Gas Heating 

Building Type kWh/sq. ft.2 kW/1000 ft.2. 

Education 

Primary School 0.0838 0.0065 
Secondary School 0.0753 0.0047 
Community College 0.1320 0.0372 
University 0.1438 0.0398 

Office 
Large 0.2346 0.0622 
Small 0.0983 0.0294 

Retail 
3-Story Large 0.1605 0.0428 
Single-Story Large 0.2685 0.0756 
Small - Retail 0.1125 0.0293 

Restaurant Fast Food 0.1099 0.0299 

 

 

 

405 Average reflectance properties of roofing material as obtained from the publication Laboratory Testing and Reflectance Properties of Roofing 
Material by Florida Solar Energy Center and the predominant roof material used in west south central region for non-small commercial buildings 
as obtained from CBECS 2003, Table B4 
406 DEER 2014 EUL tables 
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Table 2-148 DX Cooling with Electric Resistance Heating 

Building Type kWh/sq. ft.2 kW/1000 ft.2 

Education 

Primary School 0.0544 0.0065 
Secondary School 0.0558 0.0047 
Community College 0.1164 0.0348 
University 0.1339 0.0398 

Office 
Large 0.2168 0.0622 
Small 0.0785 0.0295 

Retail 
3-Story Large 0.1488 0.0428 
Single-Story Large 0.2381 0.0750 
Small - Retail 0.0808 0.0295 

Restaurant Fast Food 0.0743 0.0298 

Table 2-149 Heat Pump 

Building Type kWh/sq. ft.2 kW/1000 ft.2 

Education 

Primary School 0.0718 0.0065 
Secondary School 0.0684 0.0047 
Community College 0.1312 0.0372 
University 0.1431 0.0398 

Office 
Large 0.2346 0.0622 
Small 0.0785 0.0295 

Retail 
3-Story Large 0.1605 0.0428 
Single-Story Large 0.2566 0.0750 
Small - Retail 0.0978 0.0295 

Restaurant Fast Food 0.0963 0.0298 

Table 2-150 Chiller Loop Cooling W/ HW Boiler Loop Heating 

Building Type kWh/ ft. 2 kW/1000 ft.2 

Education 
Secondary School 0.1126 0.0111 
Community College 0.0890 0.0228 
University 0.1088 0.0331 

Office Large 0.1780 0.0637 
Retail 3-Story Large 0.1059 0.0301 

eQUEST was used to estimate energy savings for a series of models using the DOE EnergyPlus simulation 
engine. Since Cool Roof savings are sensitive to weather, available TMY3 weather data specific to New 
Orleans was used for the analysis. The prototype building characteristics used in the building model are 
outlined in Appendix A.   
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Four resources contained information on plug load occupancy sensors. The energy savings and amount of 
equipment controlled per sensor varied widely. The values for energy and demand savings are given in Table 
2-160. 

Table 2-160 Review of Plug Load Occupancy Sensor Measure Information  

Available 
Resource Type Size 

Annual Energy  
Saving 

(kWh/unit) 

Demand  
Savings  

(kW/unit)  

PG&E 2003 Plug load occupancy sensor 150 300 0.124 

Quantec 2005 Power strip occupancy sensor N/A 27 0.012 

DEER 2005 Plug load occupancy sensor 50 143 0.051 

KEMA 2010 Plug load occupancy sensor 50 221 0.025 

NPCC 2005 Cubicle occupancy sensor 25 55 0.025 

PacifiCorp 2009 Unitary savings in 
comprehensive potential study  196 0.00 

2.7.5.5 Incremental Cost 
The incremental cost is $70.418 

2.7.5.6 Future Studies 
At the time of authorship of the NO TRM V6.0, this measure was not implemented in Energy Smart programs. If 
this measure is added to Energy Smart programs, the evaluation should include a field assessment to inventory 
the plug loads actually controlled. 

 

 

 

 

 

 

  

 

418 Ohio TRM.  



http://standby.lbl.gov/summary-table.html
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Fax Machine: 
Inkjet 16 24 5.3 84.80 127.20 

Fax Machine: 
Laser 16 24 2.2 35.20 52.80 

Media Player: 
Blu-Ray 16 24 0.1 1.60 2.40 

Media Player: 
DVD 16 24 2.0 32.00 48.00 

Media Player: 
DVD-R 16 24 3.0 48.00 72.00 

Media Player: 
DVD/VCR 16 24 4.0 64.00 96.00 

Media Player: 
VCR 16 24 3.0 48.00 72.00 

Microwave 16 24 3.08 49.28 73.92 

Modem: Cable 0 24 3.8 0.00 91.20 

Modem: DSL 0 24 1.4 0.00 33.60 

Multi-Function 
Printer: Inkjet 16 24 5.26 84.16 126.24 

Multi-Function 
Printer: Laser 16 24 3.12 49.92 74.88 

Phone with 
Voicemail 16 24 2.92 46.72 70.08 

Printer: Inkjet 16 24 1.3 20.80 31.20 

Printer: Laser 16 24 3.3 52.80 79.20 

Router 16 24 1.7 27.20 40.80 

Scanner 16 24 2.1 33.60 50.40 

Television: CRT 16 24 1.6 25.60 38.40 

Television: LCD 16 24 0.5 8.00 12.00 

Television: 
Plasma 16 24 0.6 9.60 14.40 

Television: 
Projection 16 24 7.0 112.00 168.00 

2.7.6.2 Baseline and Efficiency Standards 
The baseline case is the absence of an APS, where peripherals are plugged into a traditional surge protector or 
wall outlet. The baseline assumes a typical mix of office equipment, shown in Table 2-161. 
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Media Player: DVD/VCR 27.4 
Media Player: VCR 20.5 
Microwave 21.1 
Modem: Cable 11.4 
Modem: DSL 4.2 
Multi-Function Printer: Inkjet 36.0 
Multi-Function Printer: Laser 21.3 
Phone with Voicemail 20.0 
Printer: Inkjet 8.9 
Printer: Laser 22.6 
Router 11.6 
Scanner 14.4 
Television: CRT 10.9 
Television: LCD 3.4 
Television: Plasma 4.1 
Television: Projection 47.9 
Average APS: Small Business Whole System424 61.2 

2.7.6.5 Incremental Cost 
The incremental cost is $16 for a 5-plug strip and $26 for a 7-plug strip425.  

2.7.6.6 Future Studies 
At the time of authorship of the NO TR V6.0, this measure was not implemented in Energy Smart programs. If 
this measure is added to Energy Smart programs, the evaluation should include a field assessment to inventory 
the plug loads actually controlled. 

  

 

424 Assuming Computer Monitor: LCD, Computer Speakers, Modem: Average, Printer: Average, and Scanner. Computer not included because it is assumed 
to be the controlling load. This average value is meant to apply to a typical small business application and should not be applied in other applications. For 
other applications, calculate the savings for each individual equipment type. kWh savings = 7.5 + 15.7 + [(11.4 + 4.2) ÷ 2] + [(8.9 + 22.6) ÷ 2] + 14.4 = 61.2 
kWh. 
425 Price survey performed in NYSERDA Measure Characterization for Advanced Power Strips, p4 





http://rtf.nwcouncil.org/measures/measure.asp?id=95
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ACRONYMS/ABBREVIATIONS 
Table 1 Acronyms/Abbreviations 

Acronym Term 

AC Air Conditioner 
AOH Annual operating hours 
APS  Advanced Power Strip 
AR&R Appliance Recycling & Replacement 
BP Behavioral Program 
BYOT Bring Your Own Thermostat 
C&I Commercial and Industrial 
CEE Consortium for Energy Efficiency 
CF Coincidence factor 
CFL Compact fluorescent lamp (bulb) 
CFM Cubic feet per minute 
CRE Commercial Real Estate 
DI Direct install 
DLC Direct Load Control 
DLC Design Lights Consortium 
EER Energy efficiency ratio 
EFLH Equivalent full-load hours 
EISA Energy Independence and Security Act 
EL Efficiency loss 
EM&V Evaluation, Measurement, and Verification 
ES ENERGY STAR 
EUL Estimated Useful Life 
GPM Gallons per minute 
HDD Heating degree days 
HID High intensity discharge 
HOU Hours of Use 
HP Heat pump 
HPwES Home Performance with ENERGY STAR 
HSPF Heating seasonal performance factor 
HVAC Heating, Ventilation, and Air Conditioning 
IEER Integrated Energy Efficiency Ratio 
IEF Interactive Effects Factor 
IPLV Integrated part load value 
IQW Income Qualified Weatherization 
ISR In-Service Rate 
kW Kilowatt 
kWh Kilowatt hour 
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LCDR Large Commercial Demand Response 
LCIS Large Commercial & Industrial Solutions 
LCA Lifecycle Cost Adjustment 
LED Light Emitting Diode 
M&V Measurement and Verification 
MFS  Multifamily Solutions 
MW Megawatt 
MWh Megawatt hour 
NC New Construction 
NTG Net-to-Gross 
PCT Participant Cost Test 
PFI Publicly Funded Institutions 
PY Program Year 
QA Quality Assurance 
QC Quality Control 
RCA Refrigerant charge adjustment 
RIM Ratepayer Impact Measure 
RLA  Retail Lighting and Appliances 
ROB Replace on Burnout 
RR Realization Rate 
RUL Remaining Useful Life 
SCDR Small Commercial Demand Response 
SCIS Small Commercial & Industrial Solutions 
SEER Seasonal Energy Efficiency Ratio 
SK&E School Kits and Education  
TA Trade Ally 
TPI Third-Party Implementer 
TPE Third-Party Evaluator 
TRC Total Resource Cost Test 
TRM Technical Reference Manual 
UCT Utility Cost Test 
VFD Variable Frequency Drive 
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SAVINGS TYPES 
Table 2 Savings Types 

Savings Types Definition 

Energy Savings (kWh) 
The change in energy (kWh) consumption that results directly from 
program-related actions taken by participants in a program. 

Demand Reductions (kW) 
The time rate of energy flow. Demand usually refers to electric power 
measured in kW (equals kWh/h) but can also refer to natural gas, usually 
as Btu/hr., kBtu/hr., therms/day, etc. 

Expected / Ex ante Gross 
The change in energy consumption and/or peak demand that results 
directly from program-related actions taken by participants in a program, 
regardless of why they participated. 

Verified / Ex post Gross 

�>���š�]�v���(�}�Œ���^�(�Œ�}�u���•�}�u���š�Z�]�v�P�����}�v�������(�š���Œ�Á���Œ���_���P�Œ�}�•�•���•���À�]�v�P�•�X���d�Z�������v���Œ�P�Ç�����v����
peak demand reduction estimates reported by the evaluators after the 
gross impact evaluation and associated M&V efforts have been 
completed. 

Net / Ex post Net  

Verified / ex post gross savings multiplied by the net-to-gross (NTG) ratio. 
Changes in energy use that are attributable to a particular program. These 
changes may implicitly or explicitly include the effects of free-ridership, 
spillover, and induced market effects. 

Annual Savings 

Energy and demand reduction expressed on an annual basis, or the 
amount of energy and/or peak demand a measure or program can be 
expected to save over the course of a typical year. The TRM provides 
algorithms and assumptions to calculate annual savings and are based on 
the sum of the annual savings estimates of installed measures or behavior 
change. 

Lifetime Savings 

Energy savings expressed in terms of the total expected savings over the 
useful life of the measure. Typically calculated by multiplying the annual 
savings of a measure by its EUL. The TRC Test uses savings from the full 
lifetime of a measure to calculate the cost-effectiveness of programs. 
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1. APPENDICES 
1.1 Appendix A Inputs 
1.1.1 RESIDENTIAL 
1.1.1.1 ENERGY STAR® Appliances 
Unless otherwise noted, deemed savings values and inputs were derived form and found in the Energy 
Star calculators: https://www.energystar.gov/products/appliances  

1.1.1.2 Domestic Hot Water 

1.1.1.2.1 Ambient Water Main (Tin) and Ambient Air Temperature (Tamb) Calculations 
Table 1-1 Ambient Water Main (Tin) and Outside Air Temperature (Tamb) Calculations 

New 
Orleans 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Month 1 2 3 4 5 6 7 8 9 10 11 12  

Outside Air 
Temp (Tair) 49.9 55.6 64.1 69.4 75.1 80.7 81.6 82.3 77.7 68.2 65.6 54.5 68.7 

Inlet Water 
Temp (Tin) 66.0 64.2 65.2 68.6 73.6 78.9 83.1 85.2 84.4 81.2 76.3 70.9 74.8 

Offset 
(district 
water) 

6.00             

Ratio 0.647             

Lag 34.8             

1.1.1.2.2 Estimated Hot Water Usage (By Tank Size) 
The values in the table below are based off Table 136: Estimated Annual Hot Water Use (gal), Arkansas 
TRM 5.0, page 137. 

Table 1-2 Estimated Annual Hot Water Use 

Tanks Size (gal) of Replaced 
Water Heater 

40 50 65 80 

El Dorado Estimated Annual Hot 
Water Use (gal) 17,815 20,245 24,293 29,152 

The TPE created a correction factor to compensate for the difference in the average water main 
temperatures between the two cities. 
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The correction factor was applied to existing El Dorado hot water usage estimates. 

Table 1-3 Tank Size of Replaced Water Heater 

Tanks Size (gal) of Replaced 
Water Heater 

40 50 65 80 

New Orleans Estimated 
Annual Hot Water Use (gal) 16,696 18,973 22,767 27,320 

Table 1-4 Estimated Average Ambient Temperatures by Water Heater Installation Location 

Average ambient air temperature, New Orleans (TMY3) 68.78 

Number of heating degree days, New Orleans (TMY3, base 65) 126 

Number of cooling degree days, New Orleans (TMY3, base 65) 239 

Ratio of conditioned/unconditioned 1.00549 

Table 1-5 Heat Pump Water Heater Adjustment Factors 

Types of Days Count % of year 

Heating Days 126 35% 

Cooling Days 239 65% 

PA% for conditioned space: 2.784% 

Table 1-6 COP Adjustment Factors 

Heating Type COP-Heating COP-Cooling Calculated F Adj Calculated Adj Estimated Adj 

Gas 20 3 1.201 0.856 0.917 

Heat Pump 2 3 1.046 0.983 1.201 

Elec. Resistance 0.89 3 0.830 1.238 1.395 

1.1.1.2.3 Water Heater Jackets 
Estimated hot water usage (by tank size) Deemed water heating jacket savings are Table 143: Water 
Heater Jackets �t Electric Heating Deemed Savings Values Arkansas TRM 5.0, page 144. 

Table 1-7 Annual Average Daily Isolation 

Daily Total Insolation (BTU/ft2/day) (AR TRM 5.0) 1,601 

Average solar radiation El Dorado, AR (NREL) 1,407 

Average solar radiation New Orleans, LA (NREL) 1,405 

Correction factor 1.137 

New Orleans Solar radiation x Correction Factor =  1,598 
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1.1.1.2.4 Weather Zone Localization Factor for SEF 
�ƒ Average solar radiation New Orleans, LA (NREL): 4.33 kWh/m2/day = 1,405.254 BTU/ft2/day 
�ƒ Average solar radiation El Dorado, AR (AR TRM 5.0): 1,601 BTU/ft2/day 
�ƒ Latitude correction factor: 1.137 

1.1.1.3 Envelope 

1.1.1.3.1 Prototype Building Characteristics  
Various building energy usage computer models have been used in development of deemed savings 
included in the TRM according to several factors:  

�ƒ Building Type and Use. Prototype buildings support deemed savings development for measures to 
be implemented in the following building types: residential, converted residence (CR), 
commercial, and small commercial (SC).  

�ƒ Model Vintage. Original prototypes date back to deemed savings developed in 2007/08 for use in 
the QuickStart programs. Prototype inputs have been updated for more recent models.  

�ƒ Measure being modeled. Specific changes to a prototype are introduced to represent the specific 
measure being implemented in a given building.  

�/�v���š�Z�]�•�����‰�‰���v���]�Æ�U���^�š�}�‰���o���À���o�_���š�����o���•���t those tables with the letter A followed only by a number in their 
table name (e.g., Table 1-8) provide the general characteristics of a given model prototype. 
�^�^�µ�‰�‰�o���u���v�š���o���š�����o���•�_���t (e.g.,Table 1-9 through Table 1-15) �t provide the specific changes introduced to 
a given prototype for the modeling of specific measures.  

The following table applies to the Attic Knee Wall Insulation, Ceiling Insulation, Wall Insulation, Floor 
Insulation, Roof Deck Insulation, Air Infiltration, Radiant Barriers, ENERGY STAR Windows, and Window 
Film measures. Table 1-8 BEopt�¡  �t a residential building modeling platform developed by NREL �t was 
used to estimate energy savings for these measures using the U.S. DOE EnergyPlus simulation engine. 

Table 1-8 Residential Envelope Measures �t Prototype Home Characteristics 

Shell Characteristic Value Source(s) 

Site/Layout 

Conditioned Floor Area 1,764 ft.2 

Average square footage of conditioned 
(heated) space between one story home 
and all SFD homes in 2009 RECS 
microdata for AR/LA/OK.1 

Orientation Square building with faces on 
each cardinal direction 

LBNL Nationally Representative Housing 
Sample2 

 

1 2009 RECS, Available at: http://www.eia.gov/consumption/residential/data/2009/   
2 Simulating a Nationally Representative Housing Sample Using EnergyPlus, Available at: http://www.osti.gov/scitech/servlets/purl/1012239   
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Number of Stories Single story with unfinished 
attic 

Preponderance of SFD homes in 2009 
RECS microdata are single story 

Building Envelope 

Foundation Slab-on-ground, no edge 
insulation 

Preponderance of SFD homes in 2009 
RECS microdata (62%) have slab 
foundation Also a conservative 
assumption for base energy usage. 

Slab Insulation None �t no perimeter, under-
slab, or above-slab insulation 

Not part of standard practice, also no 
requirement for slab insulation in 
residential code for relevant weather 
regions except the NW corner of state in 
IECC Climate Zone 4. 

Ceiling Insulation R-12 

Table 25 of BA Home Simulation 
Protocols suggests R-9 is appropriate for 
homes closed rafter roofs built with 2 x 6 
beams, R-15 for 2 x 10. Suspect 2 x 6 is 
more likely, but some share of homes 
will have had ceiling insulation 
replaced/added. Select R-12 based on 
the above information and engineering 
judgment.3 

Wall Insulation R-11 BAHSP, p. 35 �t value for homes built 
1980-1989 

Air Leakage 0.9 ACH Median ACH for older, low income 
housing.4 

Window Area 15% of wall area 
American Housing Survey 2007 and 2008 
was used to inform the value for likely 
participants. 

 
3 Building America Home Simulation Protocols (BAHSP), Available at: http://www.nrel.gov/docs/fy11osti/49246.pdf   
4 Referenced information is from 2009 ASHRAE Fundamentals, Section 16.17 Residential Ventilation.   
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Window U-value (single pane) 1.12 
2009 ASHRAE Fundamentals, Ch. 15 
Table 4. Value for double-pane, metal 
frame, fixed, clear glass window. 

Window U-value (double pane) 0.65 
Window SHGC 0.79 
Window SHGC 0.64 

HVAC 

Efficiency Rating, Air Conditioner 10 SEER 
Federal Standard in effect from 1990-
2006. Representative of low-efficiency 
program participant homes. 

Efficiency Rating Space Heating 
(Gas Furnace) 78% AFUE Annual Fuel Utilization Efficiency �t base 

gas furnace efficiency 

Efficiency Rating Space Heating 
(Electric Resistance Heat) COP 1.0 Coefficient of Performance for central 

electric resistance heating systems 

Efficiency Rating Space Heating 
(Heat Pump) HSPF = 7.25 

Average of Federal Standards: 1992 �t 
1/2006: 6.8 HSPF 1/2006 �t 1/2015: 7.7 
HSPF 

Thermostat Settings Heating: 71 F Cooling 76 F BAHSP, p. 49 

Duct Losses 20% Lower tier of air leakage for typical 
homes as cited by ENERGY STAR5 

Duct Insulation R-4  

Domestic Hot Water 

Energy Factor, Electric Storage 0.9 BAHSP (p. 42) EWH with 50 gal tank, 3-
inch insulation. 

Energy Factor, Gas Storage 0.59 BAHSP (p. 42), midpoint between options 
2 and 3 

Lighting 

Share of Lighting by Type 
Lamps are 66% incandescent, 

21% CFL, 13% T-8 linear 
fluorescent 

BAHSP (p. 16) 

 

 

 

 

 

 

 

 
5 ENERGY STAR, Duct Sealing: http://www.energystar.gov/?c=home_improvement.hm_improvement_ducts   
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Table 1-9 Insulation �t Prototype Home Characteristics 

Shell Characteristic Value Source(s) 

Ceiling Construction 
2-foot-wide vaulted ceiling around 
the perimeter of the conditioned 

floor area 

This modeling approach reduces 
simulation distortions introduced 
by a large, vaulted ceiling area, 
while still exposing the attic knee 
walls to the conditioned space. 

Base Knee Wall Insulation No existing insulation Encountered insulation level drives 
eligibility for this measure 

Improved Knee Wall Insulation (1) Insulate to R-19, or 
(2) Insulate to R-30 Efficiency Measure 

Table 1-10. Ceiling Insulation �t Prototype Home Characteristics 

Shell Characteristic Value Source(s) 

Base Ceiling Insulation 

Five ranges of encountered ceiling 
insulation: 

R-0 to R-1 R-2 to R-4 R-5 to R-8 
R-9 to R-14 R-15 to R-22 

Insulation level as encountered by 
the EESP drives eligibility for this 
measure 

Improved Ceiling Insulation Insulate to R-38 & R-49 Efficiency measure �t retrofit 
insulation level 

Table 1-11. Wall Insulation �t Prototype Home Characteristics 

Shell Characteristic Value Source(s) 

Base Wall Insulation R-0 
Insulation level as encountered by 
the EESP drives eligibility for this 
measure 

Improved Wall Insulation R-13 & R-23 

�ï�X�ñ�_���}�(���(�]�����Œ�P�o���•�•�������š�š�����š���Z-3.7/in 
provides R-13  
�&�µ�o�o���š�Z�]���l�v���•�•���}�(���ð�_�������À�]�š�Ç���Á�]�š�Z��
open cell foam provides R-13 
�&�µ�o�o���š�Z�]���l�v���•�•���}�(���ð�_�������À�]�š�Ç���Á�]�š�Z��
open cell foam provides R-13 

Table 1-12. Floor Insulation �t Prototype Home Characteristics 

Shell Characteristic Value Source(s) 

Foundation Pier and beam with vented 
crawlspace 

Floor Insulation not a relevant 
measure for homes with slab 
foundation 
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Base Floor Insulation R-0 
Insulation level as encountered by 
the EESP drives eligibility for this 
measure 

Change Floor Insulation R-19 
This brings existing homes in 
compliance with IECC 2009. 

Crawlspace Insulation R-13 

Table 1-13. Air Infiltration �t Prototype Home Characteristics 
Shell Characteristic Value Source(s) 

Base Air Leakage 0.9 ACH Median infiltration value of older 
low-income housing sample: 

Change Air Leakage .035 ACH 

Minimum allowable air exchanges 
assuming a 1,764 ft2 and 3-
bedroom prototype home: ASHRAE 
62.2 P - 2010 

Table 1-14. Radiant Barriers �t Prototype Home Characteristics 
Shell Characteristic Value Source(s) 

Ceiling Insulation Case 1 �G���Z-19 Assumed existing insulation level 

Ceiling Insulation Case 2 > R-19 Assumed existing insulation level 

Base roof deck No radiant barrier Existing condition applicable for 
this measure 

Change roof deck 
Double-Sided, Foil: Installed 

radiant barrier meeting ENERGY 
STAR standards 

Efficiency Measure 

Table 1-15. Window Film �t Prototype Home Characteristics 
Shell Characteristic Value Source(s) 

Baseline Window Characteristics �t 
double-pane model 0.81 U-value/0.64 SHGC U-value assuming metal framed, 

double-pane clear glass windows 
2009 ASHRAE Fundamentals, Ch.15 
Tables 4 and 10 

Baseline Window Characteristics �t 
single-pane model 1.12 U-value/0.79 SHGC 

Change Case Window 
Characteristics �t double-pane 
model 

0.81 U-value/0.49 SHGC Efficiency Measure �t values based 
on 3M product performance and 
technical data Change Case Window 

Characteristics �t single-pane model 1.12 U-value/0.40 SHGC 

 

  



NO TRM V6.0  ADM Associates, Inc 

admenergy.com | 3239 Ramos Circle, Sacramento, CA 95827| 916.363.8383   1-15 

1.1.2 COMMERCIAL 
1.1.2.1 Water Heating 
Table 1-16 Ambient Water Main (Tin) and Outside Air Temperature (Tamb) Calculations 

New 
Orleans 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Month 1 2 3 4 5 6 7 8 9 10 11 12  

Outside Air 
Temp (Tair) 

49.9 55.6 64.1 69.4 75.1 80.7 81.6 82.3 77.7 68.2 65.6 54.5 68.7 

Water 
Heater 
Inlet Water 
Temp (Tin) 

66.0 64.2 65.2 68.6 73.6 78.9 83.1 85.2 84.4 81.2 76.3 70.9 74.8 

Offset 
(district 
water) = 

6.00             

Ratio = 0.647             

Lag = 34.8             

Table 1-17 Duct Efficiency, Duct Insulation (SC), Cool Roofs & Window Awnings (SC) �t Prototype 
Building Characteristics 

Building Characteristics 
Building Type 

Small Office Stand-Alone Retail Strip Mall 

General 
Ground Area (SQFT) 7,500 15,000 7,500 
# of Stories 2 1 1 
Floor Area (SQFT) 15,000 15,000 7,500 

Roof 

Construction Metal frame, > 24in oc Metal frame, > 24in oc Metal frame, > 24in oc 

Ext. Finish Roof, built up Roof, built up Roof, built up 

Ext. Color Med (abs = 0.6) Med (abs = 0.6) Med (abs = 0.6) 
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Ext. Insulation Varied Varied Varied 

���������Z�o���/�v�•�µ�o���š�]�}�v No batt or radiant 
barrier 

No batt or radiant 
barrier 

No batt or radiant 
barrier 

Walls 

Construction Matel frame, 2x6, 
24in, oc 

Matel frame, 2x6, 16in, 
oc 

Matel frame, 2x4, 24in, 
oc 

Ext. Finish Wood/Plywood CMU Stucco/Gunite 

Ext. Color Med (abs = 0.6) Med (abs = 0.6) Med (abs = 0.6) 

Ext. Insulation 3/4in fiber bd 
sheathing (R-2) 

3/4in fiber bd 
sheathing (R-2) 

3/4in fiber bd sheathing 
(R-2) 

Add'l Insulation R-19 Batt R-11 Batt R-11 Batt 

Ceiling 
Construction Acoustic Tile Acoustic Tile Acoustic Tile 
Insulation Varied Varied Varied 

Windows 

Glass Category Double Clr/Tint 1/4", 
1/2" Air 

Double Clr/Tint 1/4", 
1/2" Air 

Double Clr/Tint 1/4", 
1/2" Air 

Window Area 70% of Walls 70% of North Wall; All 
Others 0% 

70% of North Wall; All 
Others 0% 

Lighting 
Lighting Density 
(w/SQFT) 1.33 2.03 2.03 

HVAC 

Cooling Source DX Coils DX Coils DX Coils 

System Type Packaged Single Zone Packaged Single Zone Packaged Single Zone 

Typ. Unit Size 11.25 to 20 tons 5.4 to 7.5 tons < 5.4 tons 

EER (Base) 8.50 EER 8.90 EER 9.70 EER 

Heating Source Furnace Furnace Furnace 

Typ. Unit Size >225 kBTUh >225 kBTUh >225 kBTUh 

Efficiency (AFUE) 0.806 0.780 0.780 

Fans 
Min. Design Flow 
(CFM/ft^2) 0.5 0.5 0.5 

Cycle Fans at Night? Cycle Fans (no OA at 
night) 

Cycle Fans (no OA at 
night) 

Cycle Fans (no OA at 
night) 
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DHW 
Fuel Natural Gas Natural Gas Natural Gas 
Type Storage Storage Storage 
Tank Insulation R-Value 12.00 12.00 12.00 
Tank Capacity (Gal) 39 21 11 

1.1.2.2 HVAC 
The tables below provide the eQuest Equivalent Full Load Hours (EFLH) model results for various 
building types found in New Orleans. EFLH values developed in eQuest were then normalized with El 
Dorado, AR EFLH. 

Table 1-18 eQuest Model EFLH Results 

Building Type 
El Dorado New Orleans 

EFLHc EFLHh EFLHc EFLHh 
Fast Food 2,111 411 3,013 178 
Grocery 1,544 537 1,703 285 
Health Clinic 1,317 510 1,451 325 
Large Office 1,684 879 1,598 501 
Lodging 5,833 588 7,647 372 
Full Menu Restaurant 2,070 509 2,900 217 
Retail 2,424 588 3,305 372 
School 1,209 420 1,672 167 
Small Office 1,564 115 2,098 37 
University 1,755 771 1,799 602 

Table 1-19 EFHL Normalized Multipliers 

Building Type 
El Dorado New Orleans 

EFLHc EFLHh EFLHc EFLHh 

Fast Food 1.00 1.00 1.43 0.43 
Grocery 1.00 1.00 1.10 0.53 
Health Clinic 1.00 1.00 1.10 0.64 
Large Office 1.00 1.00 0.95 0.57 
Lodging 1.00 1.00 1.31 0.63 
Full Menu Restaurant 1.00 1.00 1.40 0.43 
Retail 1.00 1.00 1.36 0.63 
School 1.00 1.00 1.38 0.40 
Small Office 1.00 1.00 1.34 0.33 
University 1.00 1.00 1.02 0.78 

1.1.2.3 Lighting Efficiency 
The table below shows logger counts, standard deviations, and compare original AR TRM V6.0 hours 
with figures derived from direct monitoring. 
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Table 1-20 Commercial Lighting Updates 

Facility or Space Type Count of Loggers ARM TRM 6 hours 
New Orleans 

Recommended 
Value 

Leisure Dining: Bar Area 12  2,676.0 
Corridor/Hallway/Stairwell 39  5,537.3 
Education: College/University  3,577.0 3,577.0 
Education: K-12 9 2,777.0 2,333.5 
Exterior  3,996.0 4,319.0 
Food Sales: 24-Hour Supermarket  6,900.0 6,900.0 
Food Sales: Non 24-Hour Supermarket 5 4,706.0 2,058.2 
Food Service: Fast Food 11 6,188.0 6,473.4 
Food Service: Sit-Down Restaurant 13 4,368.0 4,730.6 
Health Care: In-Patient 3 5,730.0 4,019.4 
Health Care: Nursing Home  4,271.0 4,271.0 
Health Care: Out-Patient  3,386.0 3,386.0 
Convenience Store (non-24 hour) 22  4,244.8 
Lodging (Hotel/Motel/Dorm): Common Areas 22 6,630.0 4,126.9 
Lodging (Hotel/Motel/Dorm): Room 13 3,055.0 3,369.9 
Manufacturing  5,740.0 5,740.0 
Multi-family Housing: Common Areas 24 4,772.0 5,703.4 
Non-Warehouse Storage (Generic) 11  4,206.5 
Office 27 3,737.0 5,158.5 
Office (attached to other facility) 36  4,728.4 
Parking Structure  7,884.0 7,884.0 
Public Assembly  2,638.0 2,638.0 
Public Order and Safety  3,472.0 3,472.0 
Religious Gathering 8 1,824.0 3,174.3 
Restroom (Generic) 11  3,515.6 
Retail: Enclosed Mall  4,813.0 4,813.0 
Retail: Freestanding 52 3,668.0 3,514.8 
Retail: Other 4 4,527.0 4,311.8 
Retail: Strip Mall  3,965.0 3,965.0 
Service: Excluding Food  3,406.0 3,406.0 
Warehouse: Non-Refrigerated 9 3,501.0 2,416.7 
Warehouse: Offices 4  2,791.8 
Warehouse: Refrigerated  3,798.0 3,798.0 

1.1.2.3.1 Lighting Power Density 
The table below presents LPD by building area type. 
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Table 1-21 ASHRAE 90.1-2007 Lighting Power Densities (LPD) �t Building Area Method6 

Building Area Type LPD (W/ft2) 

Automotive Facility 0.9 
Convention Center 1.2 
Court House 1.2 
Dining: Bar Lounge/Leisure 1.3 
Dining: Fast Food 1.4 
Dining: Family 1.6 
Dormitory 1.0 
Exercise Center 1.0 
Gymnasium 1.1 
Healthcare-Clinic 1.0 
Hospital 1.2 
Hotel 1.0 
Library 1.3 
Manufacturing Facility 1.3 
Motel 1.0 
Movie Theater 1.2 
Multifamily 0.7 
Museum 1.1 
Office 1.0 
Parking Garage 0.3 
Penitentiary 1.0 
Performing Arts Theater 1.6 
Police/Fire Station 1.0 
Post Office 1.1 
Religious Building 1.3 
Retail 1.5 
School/University 1.2 
Sports Arena 1.1 
Town Hall 1.1 
Transportation 1.0 
Warehouse 0.8 
Workshop 1.4 

 

  

 
6 ANSI/ASHRAE/IESNA Standard 90.1-2007, Table 9.5.1 
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Table 1-22 ASHRAE 90.1-2007 LPD �t Space-by-Space Method by Space Types7 

Common Space Types8 LPD (W/ft2) 
Office- Enclosed  1.1 
Office-Open Plan  1.1 
Conference/Meeting/Multipurpose  1.3 
Classroom/Lecture/Training  1.4 
 For Penitentiary 1.3 
Lobby  1.3 
 For Hotel 1.1 
 For Performing Arts Center 3.3 
 For Motion Picture Theater 1.1 
Audiences/Seating Area  0.9 
 For Gymnasium 0.4 
 For Exercise Center 0.3 
 For Convention Center 0.7 
 For Penitentiary 0.7 
 For Religious Building 1.7 
 For Sports Area 0.4 
 For Performing Arts Theater 2.6 
 For Motion Picture Theater 1.2 
 For Transportation 0.5 
Atrium- First Three Floors  0.6 
Atrium- Additional Floors  0.2 
Lounge/Reception  1.2 
 For Hospital 0.8 
Dining Area  0.9 
 For Penitentiary 1.3 
 For Hotel 1.3 
 For Motel 1.2 
 For Bar Lounge/Leisure Dining 1.4 
 For Family Dining 2.1 
Food Preparation  1.2 
Laboratory  1.4 
Restrooms  0.9 
Dressing/Locker/Fitting Room  0.6 
Corridor/Transition  0.5 
 For Hospital 1.0 
 For Manufacturing Facility 0.5 
Stairs- Active  0.6 
Active Storage  0.8 
 For Hospital 0.9 
Inactive Storage  0.3 
 For Museum 0.8 
Electrical/Mechanical  1.5 

 
7 ANSI/ASHRAE/IESNA Standard 90.1-2007, Table 9.6.1 
8 In cases where both a common space type and a building-specific space type are listed, the building-specific space type shall apply. 
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Workshop  1.9 
Sales Area (for accent lighting)  1.7 

 

Table 1-23 ASHRAE 90.1-2007 Lighting Power Densities (LPD) �t Space-by-Space Method by 
Building-Specific Space Types9 

Building-Specific Space Types10 LPD (W/ft2) 

Gymnasium/Exercise Center 
Playing Area 1.4 
Exercise Area 0.9 

Courthouse/Police Station/Penitentiary 
Courtroom 1.9 
Confinement Cells 0.9 
Judges' Chambers 1.3 

Fire Stations 
Engine Room 0.8 
Sleeping Quarters 0.3 

Post Office- Sorting Area 1.2 
Convention Center- Exhibit Space 1.3 

Library 
Card File and Cataloging 1.1 
Stacks 1.7 
Reading Area 1.2 

Hospital 

Emergency 2.7 
Recovery 0.8 
Nurses' Station 1.0 
Exam/Treatment 1.5 
Pharmacy 1.2 
Patient Room 0.7 
Operating Room 2.2 
Nursery 0.6 
Medical Supply 1.4 
Physical Therapy 0.9 
Radiology 0.4 
Laundry-Washing 0.6 

Automotive- Service/Repair 0.7 

Manufacturing 

Low Bay *<25ft floor to ceiling height) 1.2 
High Bay (>25ft floor to ceiling height) 1.7 
Detailed manufacturing 2.1 
Equipment Room 1.2 
Control Room 0.5 

Hotel/Motel Guest Rooms 1.1 
Dormitory- Living Quarters 1.1 
Museum General Exhibition 1 

 
9 ANSI/ASHRAE/IESNA Standard 90.1-2007, Table 9.6.1   
10 In cases where both a common space type and a building-specific space type are listed, the building-specific space type shall apply.   
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Restoration 1.7 
Bank/Office- Banking Activity Area 1.5 

Religious Building 
Worship Pulpit, Choir 2.4 
Fellowship Hall 0.9 

Retail Sales Area (for accent lighting) 1.7 
  Mall Concourse 1.7 

Sports Arena 
Ring Sports Area 2.7 
Court Sports Area 2.3 
Indoor Playing Field Area 1.4 

Warehouse 
Fine Material Storage 1.4 
Medium/Bulky Material Storage 0.9 

Parking Garage- Garage Area 0.2 

Transportation 
Airport- Concourse 0.6 
Air/Train/Bus- Baggage Area 1.0 
Terminal- Ticket Counter 1.5 

 

Table 1-24 ASHRAE 90.1-2007 Lighting Power Densities (LPD) �t Building Exteriors11,12 

Tradable/  
Non-tradable 

Exterior Space Type LPD 

Tradable 
Surfaces 

Uncovered Parking Areas- Parking lots and drives 0.15 Wft2 

Building Grounds 
Walkways <10ft wide 1.0 W/linear ft 
Walkways >10ftwide 0.02 W/ft2 
Stairways 1 ft2 

Building Entrances 
and Exits 

Main entries 30 W/linear ft (of 
door width) 

Other doors 20 W/linear ft (of 
door width) 

Canopies and Overhangs- Canopies (free standing, attached & 
overhangs) 1.25 W/ft2 

Outdoor Sales 
Open areas (including vehicle sales lots) 0.5 W/ft2 

Street frontage for vehicle sales lots (in 
addition to above) 20 W/linear ft. 

Non-tradable 
Surfaces 

Building Facades 
For each illuminated wall or surface OR 0.2 W/ft2 

For each illuminated wall or surface length  5.0 W/linear ft 

Automated Teller 
Machines and Night 
Depositories 

Per location 270 W 

Per additional ATM per location 90 W 

 
11 ANSI/ASHRAE/IESNA Standard 90.1-2007, Table 9.4.5   
12 Exterior Building Lighting Power: The total exterior lighting power allowance for all exterior building applications is the sum of the individual 
lighting power densities permitted in Table 4 for these application plus an additional unrestricted allowance of 5% of that sum.  The trade-offs 
���Œ�������o�o�}�Á�������}�v�o�Ç�����u�}�v�P�����Æ�š���Œ�]�}�Œ���o�]�P�Z�š�]�v�P�����‰�‰�o�]�����š�]�}�v�•���o�]�•�š�������]�v���d�����o�����ð���^�d�Œ���������o�����^�µ�Œ�(�������•�_���•�����š�]�}�v�X 
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Entrances and Gatehouse Inspection Stations at Guarded Facilities- 
Uncovered areas (for covered areas use Canopies/Overhangs) 1.25 W/ft2 

Loading Areas for Emergency Service Vehicles- Uncovered areas (for 
covered areas use Canopies/Overhangs) 0.5 W/ft2 

Drive-up Windows at Fast Food Restaurants- per drive-through 400 W 
Parking near 24-hour Retail Entrances- Per main entry 800 W 

1.1.2.3.2 Wattage Tables 
The table below presents standard wattage. 

Table 1-25 Wattage Tables 

Fixture 
code 

Lamp 
code 

Description 
Layman 

term 
Ballast Lamp 

With 
Lamp 

With 
Fixture 

EUL 

Integrated Ballast LEDs 

LED001-
SCRW 

LEDINT1
W 

Integrated Ballast LED, (1) 1W screw-in 
lamp/base, any bulb shape 

1W LED - Int. 
Ballast Electronic N/A N/A 1 1 

LED002-
SCRW 

LEDINT2
W 

Integrated Ballast LED, (1) 2W screw-in 
lamp/base, any bulb shape 

2W LED - Int. 
Ballast Electronic N/A N/A 2 1 

LED003-
SCRW 

LEDINT3
W 

Integrated Ballast LED, (1) 3W screw-in 
lamp/base, any bulb shape 

3W LED - Int. 
Ballast Electronic N/A N/A 3 1 

LED004-
SCRW 

LEDINT4
W 

Integrated Ballast LED, (1) 4W screw-in 
lamp/base, any bulb shape 

4W LED - Int. 
Ballast Electronic N/A N/A 4 1 

LED005-
SCRW 

LEDINT5
W 

Integrated Ballast LED, (1) 5W screw-in 
lamp/base, any bulb shape 

5W LED - Int. 
Ballast Electronic N/A N/A 5 1 

LED006-
SCRW 

LEDINT6
W 

Integrated Ballast LED, (1) 6W screw-in 
lamp/base, any bulb shape 

6W LED - Int. 
Ballast Electronic N/A N/A 6 1 

LED007-
SCRW 

LEDINT7
W 

Integrated Ballast LED, (1) 7W screw-in 
lamp/base, any bulb shape 

7W LED - Int. 
Ballast Electronic N/A N/A 7 1 

LED008-
SCRW 

LEDINT8
W 

Integrated Ballast LED, (1) 8W screw-in 
lamp/base, any bulb shape 

8W LED - Int. 
Ballast Electronic N/A N/A 8 1 

LED009-
SCRW 

LEDINT9
W 

Integrated Ballast LED, (1) 9W screw-in 
lamp/base, any bulb shape 

9W LED - Int. 
Ballast Electronic N/A N/A 9 1 

LED010-
SCRW 

LEDINT1
0W 

Integrated Ballast LED, (1) 10W screw-
in lamp/base, any bulb shape 

10W LED - Int. 
Ballast Electronic N/A N/A 10 1 

LED011-
SCRW 

LEDINT1
1W 

Integrated Ballast LED, (1) 11W screw-
in lamp/ base, any bulb shape 

11W LED - Int. 
Ballast Electronic N/A N/A 11 1 

LED012-
SCRW 

LEDINT1
2W 

Integrated Ballast LED, (1) 12W screw-
in lamp/base, any bulb shape 

12W LED - Int. 
Ballast Electronic N/A N/A 12 1 

LED013-
SCRW 

LEDINT1
3W 

Integrated Ballast LED, (1) 13W screw-
in lamp/base, any bulb shape 

13W LED - Int. 
Ballast Electronic N/A N/A 13 1 

LED014-
SCRW 

LEDINT1
4W 

Integrated Ballast LED, (1) 14W screw-
in lamp/base, any bulb shape 

14W LED - Int. 
Ballast Electronic N/A N/A 14 1 

LED015-
SCRW 

LEDINT1
5W 

Integrated Ballast LED, (1) 15W screw-
in lamp/base, any bulb shape 

15W LED - Int. 
Ballast Electronic N/A N/A 15 1 

LED016-
SCRW 

LEDINT1
6W 

Integrated Ballast LED, (1) 16W screw-
in lamp/base, any bulb shape 

16W LED - Int. 
Ballast Electronic N/A N/A 16 1 

LED017-
SCRW 

LEDINT1
7W 

Integrated Ballast LED, (1) 17W screw-
in lamp/base, any bulb shape 

17W LED - Int. 
Ballast Electronic N/A N/A 17 1 

LED018-
SCRW 

LEDINT1
8W 

Integrated Ballast LED, (1) 18W screw-
in lamp/base, any bulb shape 

18W LED - Int. 
Ballast Electronic N/A N/A 18 1 

LED019-
SCRW 

LEDINT1
9W 

Integrated Ballast LED, (1) 19W screw-
in lamp/base, any bulb shape 

19W LED - Int. 
Ballast Electronic N/A N/A 19 1 

LED020-
SCRW 

LEDINT2
0W 

Integrated Ballast LED, (1) 20W screw-
in lamp/base, any bulb shape 

20W LED - Int. 
Ballast Electronic N/A N/A 20 1 

LED021-
SCRW 

LEDINT2
1W 

Integrated Ballast LED, (1) 21W screw-
in lamp/base, any bulb shape 

21W LED - Int. 
Ballast Electronic N/A N/A 21 1 

LED022-
SCRW 

LEDINT2
2W 

Integrated Ballast LED, (1) 22W screw-
in lamp/base, any bulb shape 

22W LED - Int. 
Ballast Electronic N/A N/A 22 1 

LED023-
SCRW 

LEDINT2
3W 

Integrated Ballast LED, (1) 23W screw-
in lamp/base, any bulb shape 

23W LED - Int. 
Ballast Electronic N/A N/A 23 1 
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LED024-
SCRW 

LEDINT2
4W 

Integrated Ballast LED, (1) 24W screw-
in lamp/base, any bulb shape 

24W LED - Int. 
Ballast Electronic N/A N/A 24 1 

LED025-
SCRW 

LEDINT2
5W 

Integrated Ballast LED, (1) 25W screw-
in lamp/base, any bulb shape 

25W LED - Int. 
Ballast Electronic N/A N/A 25 1 

LED026-
SCRW 

LEDINT2
6W 

Integrated Ballast LED, (1) 26W screw-
in lamp/base, any bulb shape 

26W LED - Int. 
Ballast Electronic N/A N/A 26 1 

LED027-
SCRW 

LEDINT2
7W 

Integrated Ballast LED, (1) 27W screw-
in lamp/base, any bulb shape 

27W LED - Int. 
Ballast Electronic N/A N/A 27 1 

LED028-
SCRW 

LEDINT2
8W 

Integrated Ballast LED, (1) 28W screw-
in lamp/base, any bulb shape 

28W LED - Int. 
Ballast Electronic N/A N/A 28 1 

LED029-
SCRW 

LEDINT2
9W 

Integrated Ballast LED, (1) 29W screw-
in lamp/base, any bulb shape 

29W LED - Int. 
Ballast Electronic N/A N/A 29 1 

LED030-
SCRW 

LEDINT3
0W 

Integrated Ballast LED, (1) 30W screw-
in lamp/base, any bulb shape 

30W LED - Int. 
Ballast Electronic N/A N/A 30 1 

LED031-
SCRW 

LEDINT3
1W 

Integrated Ballast LED, (1) 31W screw-
in lamp/base, any bulb shape 

31W LED - Int. 
Ballast Electronic N/A N/A 31 1 

LED032-
SCRW 

LEDINT3
2W 

Integrated Ballast LED, (1) 32W screw-
in lamp/base, any bulb shape 

32W LED - Int. 
Ballast Electronic N/A N/A 32 1 

LED033-
SCRW 

LEDINT3
3W 

Integrated Ballast LED, (1) 33W screw-
in lamp/base, any bulb shape 

33W LED - Int. 
Ballast Electronic N/A N/A 33 1 

LED034-
SCRW 

LEDINT3
4W 

Integrated Ballast LED, (1) 34W screw-
in lamp/base, any bulb shape 

34W LED - Int. 
Ballast Electronic N/A N/A 34 1 

LED035-
SCRW 

LEDINT3
5W 

Integrated Ballast LED, (1) 35W screw-
in lamp/base, any bulb shape 

35W LED - Int. 
Ballast Electronic N/A N/A 35 1 

LED036-
SCRW 

LEDINT3
6W 

Integrated Ballast LED, (1) 36W screw-
in lamp/base, any bulb shape 

36W LED - Int. 
Ballast Electronic N/A N/A 36 1 

LED037-
SCRW 

LEDINT3
7W 

Integrated Ballast LED, (1) 37W screw-
in lamp/base, any bulb shape 

37W LED - Int. 
Ballast Electronic N/A N/A 37 1 

LED038-
SCRW 

LEDINT3
8W 

Integrated Ballast LED, (1) 38W screw-
in lamp/base, any bulb shape 

38W LED - Int. 
Ballast Electronic N/A N/A 38 1 

LED039-
SCRW 

LEDINT3
9W 

Integrated Ballast LED, (1) 39W screw-
in lamp/base, any bulb shape 

39W LED - Int. 
Ballast Electronic N/A N/A 39 1 

LED040-
SCRW 

LEDINT4
0W 

Integrated Ballast LED, (1) 40W screw-
in lamp/base, any bulb shape 

40W LED - Int. 
Ballast Electronic N/A N/A 40 1 

LED041-
SCRW 

LEDINT4
1W 

Integrated Ballast LED, (1) 41W screw-
in lamp/base, any bulb shape 

41W LED - Int. 
Ballast Electronic N/A N/A 41 1 

LED042-
SCRW 

LEDINT4
2W 

Integrated Ballast LED, (1) 42W screw-
in lamp/base, any bulb shape 

42W LED - Int. 
Ballast Electronic N/A N/A 42 1 

LED043-
SCRW 

LEDINT4
3W 

Integrated Ballast LED, (1) 43W screw-
in lamp/base, any bulb shape 

43W LED - Int. 
Ballast Electronic N/A N/A 43 1 

LED044-
SCRW 

LEDINT4
4W 

Integrated Ballast LED, (1) 44W screw-
in lamp/base, any bulb shape 

44W LED - Int. 
Ballast Electronic N/A N/A 44 1 

LED045-
SCRW 

LEDINT4
5W 

Integrated Ballast LED, (1) 45W screw-
in lamp/base, any bulb shape 

45W LED - Int. 
Ballast Electronic N/A N/A 45 1 

LED046-
SCRW 

LEDINT4
6W 

Integrated Ballast LED, (1) 46W screw-
in lamp/base, any bulb shape 

46W LED - Int. 
Ballast Electronic N/A N/A 46 1 

LED047-
SCRW 

LEDINT4
7W 

Integrated Ballast LED, (1) 47W screw-
in lamp/base, any bulb shape 

47W LED - Int. 
Ballast Electronic N/A N/A 47 1 

LED048-
SCRW 

LEDINT4
8W 

Integrated Ballast LED, (1) 48W screw-
in lamp/base, any bulb shape 

48W LED - Int. 
Ballast Electronic N/A N/A 48 1 

LED049-
SCRW 

LEDINT4
9W 

Integrated Ballast LED, (1) 49W screw-
in lamp/base, any bulb shape 

49W LED - Int. 
Ballast Electronic N/A N/A 49 1 

LED050-
SCRW 

LEDINT5
0W 

Integrated Ballast LED, (1) 50W screw-
in lamp/base, any bulb shape 

50W LED - Int. 
Ballast Electronic N/A N/A 50 1 

Non-Integrated Ballast LEDs 

LED001-
FIXT LED1W Non-Integrated Ballast LED, 1W, any 

bulb shape, any application 
1W LED - Non-
Int. Ballast Electronic N/A N/A 1 15 

LED002-
FIXT LED2W Non-Integrated Ballast LED, 2W, any 

bulb shape, any application 
2W LED - Non-
Int. Ballast Electronic N/A N/A 2 15 

LED003-
FIXT LED3W Non-Integrated Ballast LED, 3W, any 

bulb shape, any application 
3W LED - Non-
Int. Ballast Electronic N/A N/A 3 15 

LED004-
FIXT LED4W Non-Integrated Ballast LED, 4W, any 

bulb shape, any application 
4W LED - Non-
Int. Ballast Electronic N/A N/A 4 15 
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LED005-
FIXT LED5W Non-Integrated Ballast LED, 5W, any 

bulb shape, any application 
5W LED - Non-
Int. Ballast Electronic N/A N/A 5 15 

LED006-
FIXT LED6W Non-Integrated Ballast LED, 6W, any 

bulb shape, any application 
6W LED - Non-
Int. Ballast Electronic N/A N/A 6 15 

LED007-
FIXT LED7W Non-Integrated Ballast LED, 7W, any 

bulb shape, any application 
7W LED - Non-
Int. Ballast Electronic N/A N/A 7 15 

LED008-
FIXT LED8W Non-Integrated Ballast LED, 8W, any 

bulb shape, any application 
8W LED - Non-
Int. Ballast Electronic N/A N/A 8 15 

LED009-
FIXT LED9W Non-Integrated Ballast LED, 9W, any 

bulb shape, any application 
9W LED - Non-
Int. Ballast Electronic N/A N/A 9 15 

LED010-
FIXT LED10W Non-Integrated Ballast LED, 10W, any 

bulb shape, any application 
10W LED - Non-
Int. Ballast Electronic N/A N/A 10 15 

LED011-
FIXT LED11W Non-Integrated Ballast LED, 11W, any 

bulb shape, any application 
11W LED - Non-
Int. Ballast Electronic N/A N/A 11 15 

LED012-
FIXT LED12W Non-Integrated Ballast LED, 12W, any 

bulb shape, any application 
12W LED - Non-
Int. Ballast Electronic N/A N/A 12 15 

LED013-
FIXT LED13W Non-Integrated Ballast LED, 13W, any 

bulb shape, any application 
13W LED - Non-
Int. Ballast Electronic N/A N/A 13 15 

LED014-
FIXT LED14W Non-Integrated Ballast LED, 14W, any 

bulb shape, any application 
14W LED - Non-
Int. Ballast Electronic N/A N/A 14 15 

LED015-
FIXT LED15W Non-Integrated Ballast LED, 15W, any 

bulb shape, any application 
15W LED - Non-
Int. Ballast Electronic N/A N/A 15 15 

LED016-
FIXT LED16W Non-Integrated Ballast LED, 16W, any 

bulb shape, any application 
16W LED - Non-
Int. Ballast Electronic N/A N/A 16 15 

LED017-
FIXT LED17W Non-Integrated Ballast LED, 17W, any 

bulb shape, any application 
17W LED - Non-
Int. Ballast Electronic N/A N/A 17 15 

LED018-
FIXT LED18W Non-Integrated Ballast LED, 18W, any 

bulb shape, any application 
18W LED - Non-
Int. Ballast Electronic N/A N/A 18 15 

LED019-
FIXT LED19W Non-Integrated Ballast LED, 19W, any 

bulb shape, any application 
19W LED - Non-
Int. Ballast Electronic N/A N/A 19 15 

LED020-
FIXT LED20W Non-Integrated Ballast LED, 20W, any 

bulb shape, any application 
20W LED - Non-
Int. Ballast Electronic N/A N/A 20 15 

LED021-
FIXT LED21W Non-Integrated Ballast LED, 21W, any 

bulb shape, any application 
21W LED - Non-
Int. Ballast Electronic N/A N/A 21 15 

LED022-
FIXT LED22W Non-Integrated Ballast LED, 22W, any 

bulb shape, any application 
22W LED - Non-
Int. Ballast Electronic N/A N/A 22 15 

LED023-
FIXT LED23W Non-Integrated Ballast LED, 23W, any 

bulb shape, any application 
23W LED - Non-
Int. Ballast Electronic N/A N/A 23 15 

LED024-
FIXT LED24W Non-Integrated Ballast LED, 24W, any 

bulb shape, any application 
24W LED - Non-
Int. Ballast Electronic N/A N/A 24 15 

LED025-
FIXT LED25W Non-Integrated Ballast LED, 25W, any 

bulb shape, any application 
25W LED - Non-
Int. Ballast Electronic N/A N/A 25 15 

LED026-
FIXT LED26W Non-Integrated Ballast LED, 26W, any 

bulb shape, any application 
26W LED - Non-
Int. Ballast Electronic N/A N/A 26 15 

LED027-
FIXT LED27W Non-Integrated Ballast LED, 27W, any 

bulb shape, any application 
27W LED - Non-
Int. Ballast Electronic N/A N/A 27 15 

LED028-
FIXT LED28W Non-Integrated Ballast LED, 28W, any 

bulb shape, any application 
28W LED - Non-
Int. Ballast Electronic N/A N/A 28 15 

LED029-
FIXT LED29W Non-Integrated Ballast LED, 29W, any 

bulb shape, any application 
29W LED - Non-
Int. Ballast Electronic N/A N/A 29 15 

LED030-
FIXT LED30W Non-Integrated Ballast LED, 30W, any 

bulb shape, any application 
30W LED - Non-
Int. Ballast Electronic N/A N/A 30 15 

LED031-
FIXT LED31W Non-Integrated Ballast LED, 31W, any 

bulb shape, any application 
31W LED - Non-
Int. Ballast Electronic N/A N/A 31 15 

LED032-
FIXT LED32W Non-Integrated Ballast LED, 32W, any 

bulb shape, any application 
32W LED - Non-
Int. Ballast Electronic N/A N/A 32 15 

LED033-
FIXT LED33W Non-Integrated Ballast LED, 33W, any 

bulb shape, any application 
33W LED - Non-
Int. Ballast Electronic N/A N/A 33 15 

LED034-
FIXT LED34W Non-Integrated Ballast LED, 34W, any 

bulb shape, any application 
34W LED - Non-
Int. Ballast Electronic N/A N/A 34 15 

LED035-
FIXT LED35W Non-Integrated Ballast LED, 35W, any 

bulb shape, any application 
35W LED - Non-
Int. Ballast Electronic N/A N/A 35 15 

LED036-
FIXT LED36W Non-Integrated Ballast LED, 36W, any 

bulb shape, any application 
36W LED - Non-
Int. Ballast Electronic N/A N/A 36 15 
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LED037-
FIXT LED37W Non-Integrated Ballast LED, 37W, any 

bulb shape, any application 
37W LED - Non-
Int. Ballast Electronic N/A N/A 37 15 

LED038-
FIXT LED38W Non-Integrated Ballast LED, 38W, any 

bulb shape, any application 
38W LED - Non-
Int. Ballast Electronic N/A N/A 38 15 

LED039-
FIXT LED39W Non-Integrated Ballast LED, 39W, any 

bulb shape, any application 
39W LED - Non-
Int. Ballast Electronic N/A N/A 39 15 

LED040-
FIXT LED40W Non-Integrated Ballast LED, 40W, any 

bulb shape, any application 
40W LED - Non-
Int. Ballast Electronic N/A N/A 40 15 

LED041-
FIXT LED41W Non-Integrated Ballast LED, 41W, any 

bulb shape, any application 
41W LED - Non-
Int. Ballast Electronic N/A N/A 41 15 

LED042-
FIXT LED42W Non-Integrated Ballast LED, 42W, any 

bulb shape, any application 
42W LED - Non-
Int. Ballast Electronic N/A N/A 42 15 

LED043-
FIXT LED43W Non-Integrated Ballast LED, 43W, any 

bulb shape, any application 
43W LED - Non-
Int. Ballast Electronic N/A N/A 43 15 

LED044-
FIXT LED44W Non-Integrated Ballast LED, 44W, any 

bulb shape, any application 
44W LED - Non-
Int. Ballast Electronic N/A N/A 44 15 

LED045-
FIXT LED45W Non-Integrated Ballast LED, 45W, any 

bulb shape, any application 
45W LED - Non-
Int. Ballast Electronic N/A N/A 45 15 

LED046-
FIXT LED46W Non-Integrated Ballast LED, 46W, any 

bulb shape, any application 
46W LED - Non-
Int. Ballast Electronic N/A N/A 46 15 

LED047-
FIXT LED47W Non-Integrated Ballast LED, 47W, any 

bulb shape, any application 
47W LED - Non-
Int. Ballast Electronic N/A N/A 47 15 

LED048-
FIXT LED48W Non-Integrated Ballast LED, 48W, any 

bulb shape, any application 
48W LED - Non-
Int. Ballast Electronic N/A N/A 48 15 

LED049-
FIXT LED49W Non-Integrated Ballast LED, 49W, any 

bulb shape, any application 
49W LED - Non-
Int. Ballast Electronic N/A N/A 49 15 

LED050-
FIXT LED50W Non-Integrated Ballast LED, 50W, any 

bulb shape, any application 
50W LED - Non-
Int. Ballast Electronic N/A N/A 50 15 

LED051-
FIXT LED51W Non-Integrated Ballast LED, 51W, any 

bulb shape, any application 
51W LED - Non-
Int. Ballast Electronic N/A N/A 51 15 

LED052-
FIXT LED52W Non-Integrated Ballast LED, 52W, any 

bulb shape, any application 
52W LED - Non-
Int. Ballast Electronic N/A N/A 52 15 

LED053-
FIXT LED53W Non-Integrated Ballast LED, 53W, any 

bulb shape, any application 
53W LED - Non-
Int. Ballast Electronic N/A N/A 53 15 

LED054-
FIXT LED54W Non-Integrated Ballast LED, 54W, any 

bulb shape, any application 
54W LED - Non-
Int. Ballast Electronic N/A N/A 54 15 

LED055-
FIXT LED55W Non-Integrated Ballast LED, 55W, any 

bulb shape, any application 
55W LED - Non-
Int. Ballast Electronic N/A N/A 55 15 

LED056-
FIXT LED56W Non-Integrated Ballast LED, 56W, any 

bulb shape, any application 
56W LED - Non-
Int. Ballast Electronic N/A N/A 56 15 

LED057-
FIXT LED57W Non-Integrated Ballast LED, 57W, any 

bulb shape, any application 
57W LED - Non-
Int. Ballast Electronic N/A N/A 57 15 

LED058-
FIXT LED58W Non-Integrated Ballast LED, 58W, any 

bulb shape, any application 
58W LED - Non-
Int. Ballast Electronic N/A N/A 58 15 

LED059-
FIXT LED59W Non-Integrated Ballast LED, 59W, any 

bulb shape, any application 
59W LED - Non-
Int. Ballast Electronic N/A N/A 59 15 

LED060-
FIXT LED60W Non-Integrated Ballast LED, 60W, any 

bulb shape, any application 
60W LED - Non-
Int. Ballast Electronic N/A N/A 60 15 

LED061-
FIXT LED61W Non-Integrated Ballast LED, 61W, any 

bulb shape, any application 
61W LED - Non-
Int. Ballast Electronic N/A N/A 61 15 

LED062-
FIXT LED62W Non-Integrated Ballast LED, 62W, any 

bulb shape, any application 
62W LED - Non-
Int. Ballast Electronic N/A N/A 62 15 

LED063-
FIXT LED63W Non-Integrated Ballast LED, 63W, any 

bulb shape, any application 
63W LED - Non-
Int. Ballast Electronic N/A N/A 63 15 

LED064-
FIXT LED64W Non-Integrated Ballast LED, 64W, any 

bulb shape, any application 
64W LED - Non-
Int. Ballast Electronic N/A N/A 64 15 

LED065-
FIXT LED65W Non-Integrated Ballast LED, 65W, any 

bulb shape, any application 
65W LED - Non-
Int. Ballast Electronic N/A N/A 65 15 

LED066-
FIXT LED66W Non-Integrated Ballast LED, 66W, any 

bulb shape, any application 
66W LED - Non-
Int. Ballast Electronic N/A N/A 66 15 

LED067-
FIXT LED67W Non-Integrated Ballast LED, 67W, any 

bulb shape, any application 
67W LED - Non-
Int. Ballast Electronic N/A N/A 67 15 

LED068-
FIXT LED68W Non-Integrated Ballast LED, 68W, any 

bulb shape, any application 
68W LED - Non-
Int. Ballast Electronic N/A N/A 68 15 
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LED069-
FIXT LED69W Non-Integrated Ballast LED, 69W, any 

bulb shape, any application 
69W LED - Non-
Int. Ballast Electronic N/A N/A 69 15 

LED070-
FIXT LED70W Non-Integrated Ballast LED, 70W, any 

bulb shape, any application 
70W LED - Non-
Int. Ballast Electronic N/A N/A 70 15 

LED071-
FIXT LED71W Non-Integrated Ballast LED, 71W, any 

bulb shape, any application 
71W LED - Non-
Int. Ballast Electronic N/A N/A 71 15 

LED072-
FIXT LED72W Non-Integrated Ballast LED, 72W, any 

bulb shape, any application 
72W LED - Non-
Int. Ballast Electronic N/A N/A 72 15 

LED073-
FIXT LED73W Non-Integrated Ballast LED, 73W, any 

bulb shape, any application 
73W LED - Non-
Int. Ballast Electronic N/A N/A 73 15 

LED074-
FIXT LED74W Non-Integrated Ballast LED, 74W, any 

bulb shape, any application 
74W LED - Non-
Int. Ballast Electronic N/A N/A 74 15 

LED075-
FIXT LED75W Non-Integrated Ballast LED, 75W, any 

bulb shape, any application 
75W LED - Non-
Int. Ballast Electronic N/A N/A 75 15 

LED076-
FIXT LED76W Non-Integrated Ballast LED, 76W, any 

bulb shape, any application 
76W LED - Non-
Int. Ballast Electronic N/A N/A 76 15 

LED077-
FIXT LED77W Non-Integrated Ballast LED, 77W, any 

bulb shape, any application 
77W LED - Non-
Int. Ballast Electronic N/A N/A 77 15 

LED078-
FIXT LED78W Non-Integrated Ballast LED, 78W, any 

bulb shape, any application 
78W LED - Non-
Int. Ballast Electronic N/A N/A 78 15 

LED079-
FIXT LED79W Non-Integrated Ballast LED, 79W, any 

bulb shape, any application 
79W LED - Non-
Int. Ballast Electronic N/A N/A 79 15 

LED080-
FIXT LED80W Non-Integrated Ballast LED, 80W, any 

bulb shape, any application 
80W LED - Non-
Int. Ballast Electronic N/A N/A 80 15 

LED081-
FIXT LED81W Non-Integrated Ballast LED, 81W, any 

bulb shape, any application 
81W LED - Non-
Int. Ballast Electronic N/A N/A 81 15 

LED082-
FIXT LED82W Non-Integrated Ballast LED, 82W, any 

bulb shape, any application 
82W LED - Non-
Int. Ballast Electronic N/A N/A 82 15 

LED083-
FIXT LED83W Non-Integrated Ballast LED, 83W, any 

bulb shape, any application 
83W LED - Non-
Int. Ballast Electronic N/A N/A 83 15 

LED084-
FIXT LED84W Non-Integrated Ballast LED, 84W, any 

bulb shape, any application 
84W LED - Non-
Int. Ballast Electronic N/A N/A 84 15 

LED085-
FIXT LED85W Non-Integrated Ballast LED, 85W, any 

bulb shape, any application 
85W LED - Non-
Int. Ballast Electronic N/A N/A 85 15 

LED086-
FIXT LED86W Non-Integrated Ballast LED, 86W, any 

bulb shape, any application 
86W LED - Non-
Int. Ballast Electronic N/A N/A 86 15 

LED087-
FIXT LED87W Non-Integrated Ballast LED, 87W, any 

bulb shape, any application 
87W LED - Non-
Int. Ballast Electronic N/A N/A 87 15 

LED088-
FIXT LED88W Non-Integrated Ballast LED, 88W, any 

bulb shape, any application 
88W LED - Non-
Int. Ballast Electronic N/A N/A 88 15 

LED089-
FIXT LED89W Non-Integrated Ballast LED, 89W, any 

bulb shape, any application 
89W LED - Non-
Int. Ballast Electronic N/A N/A 89 15 

LED090-
FIXT LED90W Non-Integrated Ballast LED, 90W, any 

bulb shape, any application 
90W LED - Non-
Int. Ballast Electronic N/A N/A 90 15 

LED091-
FIXT LED91W Non-Integrated Ballast LED, 91W, any 

bulb shape, any application 
91W LED - Non-
Int. Ballast Electronic N/A N/A 91 15 

LED092-
FIXT LED92W Non-Integrated Ballast LED, 92W, any 

bulb shape, any application 
92W LED - Non-
Int. Ballast Electronic N/A N/A 92 15 

LED093-
FIXT LED93W Non-Integrated Ballast LED, 93W, any 

bulb shape, any application 
93W LED - Non-
Int. Ballast Electronic N/A N/A 93 15 

LED094-
FIXT LED94W Non-Integrated Ballast LED, 94W, any 

bulb shape, any application 
94W LED - Non-
Int. Ballast Electronic N/A N/A 94 15 

LED095-
FIXT LED95W Non-Integrated Ballast LED, 95W, any 

bulb shape, any application 
95W LED - Non-
Int. Ballast Electronic N/A N/A 95 15 

LED096-
FIXT LED96W Non-Integrated Ballast LED, 96W, any 

bulb shape, any application 
96W LED - Non-
Int. Ballast Electronic N/A N/A 96 15 

LED097-
FIXT LED97W Non-Integrated Ballast LED, 97W, any 

bulb shape, any application 
97W LED - Non-
Int. Ballast Electronic N/A N/A 97 15 

LED098-
FIXT LED98W Non-Integrated Ballast LED, 98W, any 

bulb shape, any application 
98W LED - Non-
Int. Ballast Electronic N/A N/A 98 15 

LED099-
FIXT LED99W Non-Integrated Ballast LED, 99W, any 

bulb shape, any application 
99W LED - Non-
Int. Ballast Electronic N/A N/A 99 15 

LED100-
FIXT 

LED100
W 

Non-Integrated Ballast LED, 100W, any 
bulb shape, any application 

100W LED - Non-
Int. Ballast Electronic N/A N/A 100 15 
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LED101-
FIXT 

LED101
W 

Non-Integrated Ballast LED, 101W, any 
bulb shape, any application 

101W LED - Non-
Int. Ballast Electronic N/A N/A 101 15 

LED102-
FIXT 

LED102
W 

Non-Integrated Ballast LED, 102W, any 
bulb shape, any application 

102W LED - Non-
Int. Ballast Electronic N/A N/A 102 15 

LED103-
FIXT 

LED103
W 

Non-Integrated Ballast LED, 103W, any 
bulb shape, any application 

103W LED - Non-
Int. Ballast Electronic N/A N/A 103 15 

LED104-
FIXT 

LED104
W 

Non-Integrated Ballast LED, 104W, any 
bulb shape, any application 

104W LED - Non-
Int. Ballast Electronic N/A N/A 104 15 

LED105-
FIXT 

LED105
W 

Non-Integrated Ballast LED, 105W, any 
bulb shape, any application 

105W LED - Non-
Int. Ballast Electronic N/A N/A 105 15 

LED106-
FIXT 

LED106
W 

Non-Integrated Ballast LED, 106W, any 
bulb shape, any application 

106W LED - Non-
Int. Ballast Electronic N/A N/A 106 15 

LED107-
FIXT 

LED107
W 

Non-Integrated Ballast LED, 107W, any 
bulb shape, any application 

107W LED - Non-
Int. Ballast Electronic N/A N/A 107 15 

LED108-
FIXT 

LED108
W 

Non-Integrated Ballast LED, 108W, any 
bulb shape, any application 

108W LED - Non-
Int. Ballast Electronic N/A N/A 108 15 

LED109-
FIXT 

LED109
W 

Non-Integrated Ballast LED, 109W, any 
bulb shape, any application 

109W LED - Non-
Int. Ballast Electronic N/A N/A 109 15 

LED110-
FIXT 

LED110
W 

Non-Integrated Ballast LED, 110W, any 
bulb shape, any application 

110W LED - Non-
Int. Ballast Electronic N/A N/A 110 15 

LED111-
FIXT 

LED111
W 

Non-Integrated Ballast LED, 111W, any 
bulb shape, any application 

111W LED - Non-
Int. Ballast Electronic N/A N/A 111 15 

LED112-
FIXT 

LED112
W 

Non-Integrated Ballast LED, 112W, any 
bulb shape, any application 

112W LED - Non-
Int. Ballast Electronic N/A N/A 112 15 

LED113-
FIXT 

LED113
W 

Non-Integrated Ballast LED, 113W, any 
bulb shape, any application 

113W LED - Non-
Int. Ballast Electronic N/A N/A 113 15 

LED114-
FIXT 

LED114
W 

Non-Integrated Ballast LED, 114W, any 
bulb shape, any application 

114W LED - Non-
Int. Ballast Electronic N/A N/A 114 15 

LED115-
FIXT 

LED115
W 

Non-Integrated Ballast LED, 115W, any 
bulb shape, any application 

115W LED - Non-
Int. Ballast Electronic N/A N/A 115 15 

LED116-
FIXT 

LED116
W 

Non-Integrated Ballast LED, 116W, any 
bulb shape, any application 

116W LED - Non-
Int. Ballast Electronic N/A N/A 116 15 

LED117-
FIXT 

LED117
W 

Non-Integrated Ballast LED, 117W, any 
bulb shape, any application 

117W LED - Non-
Int. Ballast Electronic N/A N/A 117 15 

LED118-
FIXT 

LED118
W 

Non-Integrated Ballast LED, 118W, any 
bulb shape, any application 

118W LED - Non-
Int. Ballast Electronic N/A N/A 118 15 

LED119-
FIXT 

LED119
W 

Non-Integrated Ballast LED, 119W, any 
bulb shape, any application 

119W LED - Non-
Int. Ballast Electronic N/A N/A 119 15 

LED120-
FIXT 

LED120
W 

Non-Integrated Ballast LED, 120W, any 
bulb shape, any application 

120W LED - Non-
Int. Ballast Electronic N/A N/A 120 15 

LED121-
FIXT 

LED121
W 

Non-Integrated Ballast LED, 121W, any 
bulb shape, any application 

121W LED - Non-
Int. Ballast Electronic N/A N/A 121 15 

LED122-
FIXT 

LED122
W 

Non-Integrated Ballast LED, 122W, any 
bulb shape, any application 

122W LED - Non-
Int. Ballast Electronic N/A N/A 122 15 

LED123-
FIXT 

LED123
W 

Non-Integrated Ballast LED, 123W, any 
bulb shape, any application 

123W LED - Non-
Int. Ballast Electronic N/A N/A 123 15 

LED124-
FIXT 

LED124
W 

Non-Integrated Ballast LED, 124W, any 
bulb shape, any application 

124W LED - Non-
Int. Ballast Electronic N/A N/A 124 15 

LED125-
FIXT 

LED125
W 

Non-Integrated Ballast LED, 125W, any 
bulb shape, any application 

125W LED - Non-
Int. Ballast Electronic N/A N/A 125 15 

LED126-
FIXT 

LED126
W 

Non-Integrated Ballast LED, 126W, any 
bulb shape, any application 

126W LED - Non-
Int. Ballast Electronic N/A N/A 126 15 

LED127-
FIXT 

LED127
W 

Non-Integrated Ballast LED, 127W, any 
bulb shape, any application 

127W LED - Non-
Int. Ballast Electronic N/A N/A 127 15 

LED128-
FIXT 

LED128
W 

Non-Integrated Ballast LED, 128W, any 
bulb shape, any application 

128W LED - Non-
Int. Ballast Electronic N/A N/A 128 15 

LED129-
FIXT 

LED129
W 

Non-Integrated Ballast LED, 129W, any 
bulb shape, any application 

129W LED - Non-
Int. Ballast Electronic N/A N/A 129 15 

LED130-
FIXT 

LED130
W 

Non-Integrated Ballast LED, 130W, any 
bulb shape, any application 

130W LED - Non-
Int. Ballast Electronic N/A N/A 130 15 

LED131-
FIXT 

LED131
W 

Non-Integrated Ballast LED, 131W, any 
bulb shape, any application 

131W LED - Non-
Int. Ballast Electronic N/A N/A 131 15 

LED132-
FIXT 

LED132
W 

Non-Integrated Ballast LED, 132W, any 
bulb shape, any application 

132W LED - Non-
Int. Ballast Electronic N/A N/A 132 15 
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LED133-
FIXT 

LED133
W 

Non-Integrated Ballast LED, 133W, any 
bulb shape, any application 

133W LED - Non-
Int. Ballast Electronic N/A N/A 133 15 

LED134-
FIXT 

LED134
W 

Non-Integrated Ballast LED, 134W, any 
bulb shape, any application 

134W LED - Non-
Int. Ballast Electronic N/A N/A 134 15 

LED135-
FIXT 

LED135
W 

Non-Integrated Ballast LED, 135W, any 
bulb shape, any application 

135W LED - Non-
Int. Ballast Electronic N/A N/A 135 15 

LED136-
FIXT 

LED136
W 

Non-Integrated Ballast LED, 136W, any 
bulb shape, any application 

136W LED - Non-
Int. Ballast Electronic N/A N/A 136 15 

LED137-
FIXT 

LED137
W 

Non-Integrated Ballast LED, 137W, any 
bulb shape, any application 

137W LED - Non-
Int. Ballast Electronic N/A N/A 137 15 

LED138-
FIXT 

LED138
W 

Non-Integrated Ballast LED, 138W, any 
bulb shape, any application 

138W LED - Non-
Int. Ballast Electronic N/A N/A 138 15 

LED139-
FIXT 

LED139
W 

Non-Integrated Ballast LED, 139W, any 
bulb shape, any application 

139W LED - Non-
Int. Ballast Electronic N/A N/A 139 15 

LED140-
FIXT 

LED140
W 

Non-Integrated Ballast LED, 140W, any 
bulb shape, any application 

140W LED - Non-
Int. Ballast Electronic N/A N/A 140 15 

LED141-
FIXT 

LED141
W 

Non-Integrated Ballast LED, 141W, any 
bulb shape, any application 

141W LED - Non-
Int. Ballast Electronic N/A N/A 141 15 

LED142-
FIXT 

LED142
W 

Non-Integrated Ballast LED, 142W, any 
bulb shape, any application 

142W LED - Non-
Int. Ballast Electronic N/A N/A 142 15 

LED143-
FIXT 

LED143
W 

Non-Integrated Ballast LED, 143W, any 
bulb shape, any application 

143W LED - Non-
Int. Ballast Electronic N/A N/A 143 15 

LED144-
FIXT 

LED144
W 

Non-Integrated Ballast LED, 144W, any 
bulb shape, any application 

144W LED - Non-
Int. Ballast Electronic N/A N/A 144 15 

LED145-
FIXT 

LED145
W 

Non-Integrated Ballast LED, 145W, any 
bulb shape, any application 

145W LED - Non-
Int. Ballast Electronic N/A N/A 145 15 

LED146-
FIXT 

LED146
W 

Non-Integrated Ballast LED, 146W, any 
bulb shape, any application 

146W LED - Non-
Int. Ballast Electronic N/A N/A 146 15 

LED147-
FIXT 

LED147
W 

Non-Integrated Ballast LED, 147W, any 
bulb shape, any application 

147W LED - Non-
Int. Ballast Electronic N/A N/A 147 15 

LED148-
FIXT 

LED148
W 

Non-Integrated Ballast LED, 148W, any 
bulb shape, any application 

148W LED - Non-
Int. Ballast Electronic N/A N/A 148 15 

LED149-
FIXT 

LED149
W 

Non-Integrated Ballast LED, 149W, any 
bulb shape, any application 

149W LED - Non-
Int. Ballast Electronic N/A N/A 149 15 

LED150-
FIXT 

LED150
W 

Non-Integrated Ballast LED, 150W, any 
bulb shape, any application 

150W LED - Non-
Int. Ballast Electronic N/A N/A 150 15 

LED151-
FIXT 

LED151
W 

Non-Integrated Ballast LED, 151W, any 
bulb shape, any application 

151W LED - Non-
Int. Ballast Electronic N/A N/A 151 15 

LED152-
FIXT 

LED152
W 

Non-Integrated Ballast LED, 152W, any 
bulb shape, any application 

152W LED - Non-
Int. Ballast Electronic N/A N/A 152 15 

LED153-
FIXT 

LED153
W 

Non-Integrated Ballast LED, 153W, any 
bulb shape, any application 

153W LED - Non-
Int. Ballast Electronic N/A N/A 153 15 

LED154-
FIXT 

LED154
W 

Non-Integrated Ballast LED, 154W, any 
bulb shape, any application 

154W LED - Non-
Int. Ballast Electronic N/A N/A 154 15 

LED155-
FIXT 

LED155
W 

Non-Integrated Ballast LED, 155W, any 
bulb shape, any application 

155W LED - Non-
Int. Ballast Electronic N/A N/A 155 15 

LED156-
FIXT 

LED156
W 

Non-Integrated Ballast LED, 156W, any 
bulb shape, any application 

156W LED - Non-
Int. Ballast Electronic N/A N/A 156 15 

LED157-
FIXT 

LED157
W 

Non-Integrated Ballast LED, 157W, any 
bulb shape, any application 

157W LED - Non-
Int. Ballast Electronic N/A N/A 157 15 

LED158-
FIXT 

LED158
W 

Non-Integrated Ballast LED, 158W, any 
bulb shape, any application 

158W LED - Non-
Int. Ballast Electronic N/A N/A 158 15 

LED159-
FIXT 

LED159
W 

Non-Integrated Ballast LED, 159W, any 
bulb shape, any application 

159W LED - Non-
Int. Ballast Electronic N/A N/A 159 15 

LED160-
FIXT 

LED160
W 

Non-Integrated Ballast LED, 160W, any 
bulb shape, any application 

160W LED - Non-
Int. Ballast Electronic N/A N/A 160 15 

LED161-
FIXT 

LED161
W 

Non-Integrated Ballast LED, 161W, any 
bulb shape, any application 

161W LED - Non-
Int. Ballast Electronic N/A N/A 161 15 

LED162-
FIXT 

LED162
W 

Non-Integrated Ballast LED, 162W, any 
bulb shape, any application 

162W LED - Non-
Int. Ballast Electronic N/A N/A 162 15 

LED163-
FIXT 

LED163
W 

Non-Integrated Ballast LED, 163W, any 
bulb shape, any application 

163W LED - Non-
Int. Ballast Electronic N/A N/A 163 15 

LED164-
FIXT 

LED164
W 

Non-Integrated Ballast LED, 164W, any 
bulb shape, any application 

164W LED - Non-
Int. Ballast Electronic N/A N/A 164 15 
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LED165-
FIXT 

LED165
W 

Non-Integrated Ballast LED, 165W, any 
bulb shape, any application 

165W LED - Non-
Int. Ballast Electronic N/A N/A 165 15 

LED166-
FIXT 

LED166
W 

Non-Integrated Ballast LED, 166W, any 
bulb shape, any application 

166W LED - Non-
Int. Ballast Electronic N/A N/A 166 15 

LED167-
FIXT 

LED167
W 

Non-Integrated Ballast LED, 167W, any 
bulb shape, any application 

167W LED - Non-
Int. Ballast Electronic N/A N/A 167 15 

LED168-
FIXT 

LED168
W 

Non-Integrated Ballast LED, 168W, any 
bulb shape, any application 

168W LED - Non-
Int. Ballast Electronic N/A N/A 168 15 

LED169-
FIXT 

LED169
W 

Non-Integrated Ballast LED, 169W, any 
bulb shape, any application 

169W LED - Non-
Int. Ballast Electronic N/A N/A 169 15 

LED170-
FIXT 

LED170
W 

Non-Integrated Ballast LED, 170W, any 
bulb shape, any application 

170W LED - Non-
Int. Ballast Electronic N/A N/A 170 15 

LED171-
FIXT 

LED171
W 

Non-Integrated Ballast LED, 171W, any 
bulb shape, any application 

171W LED - Non-
Int. Ballast Electronic N/A N/A 171 15 

LED172-
FIXT 

LED172
W 

Non-Integrated Ballast LED, 172W, any 
bulb shape, any application 

172W LED - Non-
Int. Ballast Electronic N/A N/A 172 15 

LED173-
FIXT 

LED173
W 

Non-Integrated Ballast LED, 173W, any 
bulb shape, any application 

173W LED - Non-
Int. Ballast Electronic N/A N/A 173 15 

LED174-
FIXT 

LED174
W 

Non-Integrated Ballast LED, 174W, any 
bulb shape, any application 

174W LED - Non-
Int. Ballast Electronic N/A N/A 174 15 

LED175-
FIXT 

LED175
W 

Non-Integrated Ballast LED, 175W, any 
bulb shape, any application 

175W LED - Non-
Int. Ballast Electronic N/A N/A 175 15 

LED176-
FIXT 

LED176
W 

Non-Integrated Ballast LED, 176W, any 
bulb shape, any application 

176W LED - Non-
Int. Ballast Electronic N/A N/A 176 15 

LED177-
FIXT 

LED177
W 

Non-Integrated Ballast LED, 177W, any 
bulb shape, any application 

177W LED - Non-
Int. Ballast Electronic N/A N/A 177 15 

LED178-
FIXT 

LED178
W 

Non-Integrated Ballast LED, 178W, any 
bulb shape, any application 

178W LED - Non-
Int. Ballast Electronic N/A N/A 178 15 

LED179-
FIXT 

LED179
W 

Non-Integrated Ballast LED, 179W, any 
bulb shape, any application 

179W LED - Non-
Int. Ballast Electronic N/A N/A 179 15 

LED180-
FIXT 

LED180
W 

Non-Integrated Ballast LED, 180W, any 
bulb shape, any application 

180W LED - Non-
Int. Ballast Electronic N/A N/A 180 15 

LED181-
FIXT 

LED181
W 

Non-Integrated Ballast LED, 181W, any 
bulb shape, any application 

181W LED - Non-
Int. Ballast Electronic N/A N/A 181 15 

LED182-
FIXT 

LED182
W 

Non-Integrated Ballast LED, 182W, any 
bulb shape, any application 

182W LED - Non-
Int. Ballast Electronic N/A N/A 182 15 

LED183-
FIXT 

LED183
W 

Non-Integrated Ballast LED, 183W, any 
bulb shape, any application 

183W LED - Non-
Int. Ballast Electronic N/A N/A 183 15 

LED184-
FIXT 

LED184
W 

Non-Integrated Ballast LED, 184W, any 
bulb shape, any application 

184W LED - Non-
Int. Ballast Electronic N/A N/A 184 15 

LED185-
FIXT 

LED185
W 

Non-Integrated Ballast LED, 185W, any 
bulb shape, any application 

185W LED - Non-
Int. Ballast Electronic N/A N/A 185 15 

LED186-
FIXT 

LED186
W 

Non-Integrated Ballast LED, 186W, any 
bulb shape, any application 

186W LED - Non-
Int. Ballast Electronic N/A N/A 186 15 

LED187-
FIXT 

LED187
W 

Non-Integrated Ballast LED, 187W, any 
bulb shape, any application 

187W LED - Non-
Int. Ballast Electronic N/A N/A 187 15 

LED188-
FIXT 

LED188
W 

Non-Integrated Ballast LED, 188W, any 
bulb shape, any application 

188W LED - Non-
Int. Ballast Electronic N/A N/A 188 15 

LED189-
FIXT 

LED189
W 

Non-Integrated Ballast LED, 189W, any 
bulb shape, any application 

189W LED - Non-
Int. Ballast Electronic N/A N/A 189 15 

LED190-
FIXT 

LED190
W 

Non-Integrated Ballast LED, 190W, any 
bulb shape, any application 

190W LED - Non-
Int. Ballast Electronic N/A N/A 190 15 

LED191-
FIXT 

LED191
W 

Non-Integrated Ballast LED, 191W, any 
bulb shape, any application 

191W LED - Non-
Int. Ballast Electronic N/A N/A 191 15 

LED192-
FIXT 

LED192
W 

Non-Integrated Ballast LED, 192W, any 
bulb shape, any application 

192W LED - Non-
Int. Ballast Electronic N/A N/A 192 15 

LED193-
FIXT 

LED193
W 

Non-Integrated Ballast LED, 193W, any 
bulb shape, any application 

193W LED - Non-
Int. Ballast Electronic N/A N/A 193 15 

LED194-
FIXT 

LED194
W 

Non-Integrated Ballast LED, 194W, any 
bulb shape, any application 

194W LED - Non-
Int. Ballast Electronic N/A N/A 194 15 

LED195-
FIXT 

LED195
W 

Non-Integrated Ballast LED, 195W, any 
bulb shape, any application 

195W LED - Non-
Int. Ballast Electronic N/A N/A 195 15 

LED196-
FIXT 

LED196
W 

Non-Integrated Ballast LED, 196W, any 
bulb shape, any application 

196W LED - Non-
Int. Ballast Electronic N/A N/A 196 15 
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LED197-
FIXT 

LED197
W 

Non-Integrated Ballast LED, 197W, any 
bulb shape, any application 

197W LED - Non-
Int. Ballast Electronic N/A N/A 197 15 

LED198-
FIXT 

LED198
W 

Non-Integrated Ballast LED, 198W, any 
bulb shape, any application 

198W LED - Non-
Int. Ballast Electronic N/A N/A 198 15 

LED199-
FIXT 

LED199
W 

Non-Integrated Ballast LED, 199W, any 
bulb shape, any application 

199W LED - Non-
Int. Ballast Electronic N/A N/A 199 15 

LED200-
FIXT 

LED200
W 

Non-Integrated Ballast LED, 200W, any 
bulb shape, any application 

200W LED - Non-
Int. Ballast Electronic N/A N/A 200 15 

LED201-
FIXT 

LED201
W 

Non-Integrated Ballast LED, 201W, any 
bulb shape, any application 

201W LED - Non-
Int. Ballast Electronic N/A N/A 201 15 

LED202-
FIXT 

LED202
W 

Non-Integrated Ballast LED, 202W, any 
bulb shape, any application 

202W LED - Non-
Int. Ballast Electronic N/A N/A 202 15 

LED203-
FIXT 

LED203
W 

Non-Integrated Ballast LED, 203W, any 
bulb shape, any application 

203W LED - Non-
Int. Ballast Electronic N/A N/A 203 15 

LED204-
FIXT 

LED204
W 

Non-Integrated Ballast LED, 204W, any 
bulb shape, any application 

204W LED - Non-
Int. Ballast Electronic N/A N/A 204 15 

LED205-
FIXT 

LED205
W 

Non-Integrated Ballast LED, 205W, any 
bulb shape, any application 

205W LED - Non-
Int. Ballast Electronic N/A N/A 205 15 

LED206-
FIXT 

LED206
W 

Non-Integrated Ballast LED, 206W, any 
bulb shape, any application 

206W LED - Non-
Int. Ballast Electronic N/A N/A 206 15 

LED207-
FIXT 

LED207
W 

Non-Integrated Ballast LED, 207W, any 
bulb shape, any application 

207W LED - Non-
Int. Ballast Electronic N/A N/A 207 15 

LED208-
FIXT 

LED208
W 

Non-Integrated Ballast LED, 208W, any 
bulb shape, any application 

208W LED - Non-
Int. Ballast Electronic N/A N/A 208 15 

LED209-
FIXT 

LED209
W 

Non-Integrated Ballast LED, 209W, any 
bulb shape, any application 

209W LED - Non-
Int. Ballast Electronic N/A N/A 209 15 

LED210-
FIXT 

LED210
W 

Non-Integrated Ballast LED, 210W, any 
bulb shape, any application 

210W LED - Non-
Int. Ballast Electronic N/A N/A 210 15 

LED211-
FIXT 

LED211
W 

Non-Integrated Ballast LED, 211W, any 
bulb shape, any application 

211W LED - Non-
Int. Ballast Electronic N/A N/A 211 15 

LED212-
FIXT 

LED212
W 

Non-Integrated Ballast LED, 212W, any 
bulb shape, any application 

212W LED - Non-
Int. Ballast Electronic N/A N/A 212 15 

LED213-
FIXT 

LED213
W 

Non-Integrated Ballast LED, 213W, any 
bulb shape, any application 

213W LED - Non-
Int. Ballast Electronic N/A N/A 213 15 

LED214-
FIXT 

LED214
W 

Non-Integrated Ballast LED, 214W, any 
bulb shape, any application 

214W LED - Non-
Int. Ballast Electronic N/A N/A 214 15 

LED215-
FIXT 

LED215
W 

Non-Integrated Ballast LED, 215W, any 
bulb shape, any application 

215W LED - Non-
Int. Ballast Electronic N/A N/A 215 15 

LED216-
FIXT 

LED216
W 

Non-Integrated Ballast LED, 216W, any 
bulb shape, any application 

216W LED - Non-
Int. Ballast Electronic N/A N/A 216 15 

LED217-
FIXT 

LED217
W 

Non-Integrated Ballast LED, 217W, any 
bulb shape, any application 

217W LED - Non-
Int. Ballast Electronic N/A N/A 217 15 

LED218-
FIXT 

LED218
W 

Non-Integrated Ballast LED, 218W, any 
bulb shape, any application 

218W LED - Non-
Int. Ballast Electronic N/A N/A 218 15 

LED219-
FIXT 

LED219
W 

Non-Integrated Ballast LED, 219W, any 
bulb shape, any application 

219W LED - Non-
Int. Ballast Electronic N/A N/A 219 15 

LED220-
FIXT 

LED220
W 

Non-Integrated Ballast LED, 220W, any 
bulb shape, any application 

220W LED - Non-
Int. Ballast Electronic N/A N/A 220 15 

LED221-
FIXT 

LED221
W 

Non-Integrated Ballast LED, 221W, any 
bulb shape, any application 

221W LED - Non-
Int. Ballast Electronic N/A N/A 221 15 

LED222-
FIXT 

LED222
W 

Non-Integrated Ballast LED, 222W, any 
bulb shape, any application 

222W LED - Non-
Int. Ballast Electronic N/A N/A 222 15 

LED223-
FIXT 

LED223
W 

Non-Integrated Ballast LED, 223W, any 
bulb shape, any application 

223W LED - Non-
Int. Ballast Electronic N/A N/A 223 15 

LED224-
FIXT 

LED224
W 

Non-Integrated Ballast LED, 224W, any 
bulb shape, any application 

224W LED - Non-
Int. Ballast Electronic N/A N/A 224 15 

LED225-
FIXT 

LED225
W 

Non-Integrated Ballast LED, 225W, any 
bulb shape, any application 

225W LED - Non-
Int. Ballast Electronic N/A N/A 225 15 

LED226-
FIXT 

LED226
W 

Non-Integrated Ballast LED, 226W, any 
bulb shape, any application 

226W LED - Non-
Int. Ballast Electronic N/A N/A 226 15 

LED227-
FIXT 

LED227
W 

Non-Integrated Ballast LED, 227W, any 
bulb shape, any application 

227W LED - Non-
Int. Ballast Electronic N/A N/A 227 15 

LED228-
FIXT 

LED228
W 

Non-Integrated Ballast LED, 228W, any 
bulb shape, any application 

228W LED - Non-
Int. Ballast Electronic N/A N/A 228 15 
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LED229-
FIXT 

LED229
W 

Non-Integrated Ballast LED, 229W, any 
bulb shape, any application 

229W LED - Non-
Int. Ballast Electronic N/A N/A 229 15 

LED230-
FIXT 

LED230
W 

Non-Integrated Ballast LED, 230W, any 
bulb shape, any application 

230W LED - Non-
Int. Ballast Electronic N/A N/A 230 15 

LED231-
FIXT 

LED231
W 

Non-Integrated Ballast LED, 231W, any 
bulb shape, any application 

231W LED - Non-
Int. Ballast Electronic N/A N/A 231 15 

LED232-
FIXT 

LED232
W 

Non-Integrated Ballast LED, 232W, any 
bulb shape, any application 

232W LED - Non-
Int. Ballast Electronic N/A N/A 232 15 

LED233-
FIXT 

LED233
W 

Non-Integrated Ballast LED, 233W, any 
bulb shape, any application 

233W LED - Non-
Int. Ballast Electronic N/A N/A 233 15 

LED234-
FIXT 

LED234
W 

Non-Integrated Ballast LED, 234W, any 
bulb shape, any application 

234W LED - Non-
Int. Ballast Electronic N/A N/A 234 15 

LED235-
FIXT 

LED235
W 

Non-Integrated Ballast LED, 235W, any 
bulb shape, any application 

235W LED - Non-
Int. Ballast Electronic N/A N/A 235 15 

LED236-
FIXT 

LED236
W 

Non-Integrated Ballast LED, 236W, any 
bulb shape, any application 

236W LED - Non-
Int. Ballast Electronic N/A N/A 236 15 

LED237-
FIXT 

LED237
W 

Non-Integrated Ballast LED, 237W, any 
bulb shape, any application 

237W LED - Non-
Int. Ballast Electronic N/A N/A 237 15 

LED238-
FIXT 

LED238
W 

Non-Integrated Ballast LED, 238W, any 
bulb shape, any application 

238W LED - Non-
Int. Ballast Electronic N/A N/A 238 15 

LED239-
FIXT 

LED239
W 

Non-Integrated Ballast LED, 239W, any 
bulb shape, any application 

239W LED - Non-
Int. Ballast Electronic N/A N/A 239 15 

LED240-
FIXT 

LED240
W 

Non-Integrated Ballast LED, 240W, any 
bulb shape, any application 

240W LED - Non-
Int. Ballast Electronic N/A N/A 240 15 

LED241-
FIXT 

LED241
W 

Non-Integrated Ballast LED, 241W, any 
bulb shape, any application 

241W LED - Non-
Int. Ballast Electronic N/A N/A 241 15 

LED242-
FIXT 

LED242
W 

Non-Integrated Ballast LED, 242W, any 
bulb shape, any application 

242W LED - Non-
Int. Ballast Electronic N/A N/A 242 15 

LED243-
FIXT 

LED243
W 

Non-Integrated Ballast LED, 243W, any 
bulb shape, any application 

243W LED - Non-
Int. Ballast Electronic N/A N/A 243 15 

LED244-
FIXT 

LED244
W 

Non-Integrated Ballast LED, 244W, any 
bulb shape, any application 

244W LED - Non-
Int. Ballast Electronic N/A N/A 244 15 

LED245-
FIXT 

LED245
W 

Non-Integrated Ballast LED, 245W, any 
bulb shape, any application 

245W LED - Non-
Int. Ballast Electronic N/A N/A 245 15 

LED246-
FIXT 

LED246
W 

Non-Integrated Ballast LED, 246W, any 
bulb shape, any application 

246W LED - Non-
Int. Ballast Electronic N/A N/A 246 15 

LED247-
FIXT 

LED247
W 

Non-Integrated Ballast LED, 247W, any 
bulb shape, any application 

247W LED - Non-
Int. Ballast Electronic N/A N/A 247 15 

LED248-
FIXT 

LED248
W 

Non-Integrated Ballast LED, 248W, any 
bulb shape, any application 

248W LED - Non-
Int. Ballast Electronic N/A N/A 248 15 

LED249-
FIXT 

LED249
W 

Non-Integrated Ballast LED, 249W, any 
bulb shape, any application 

249W LED - Non-
Int. Ballast Electronic N/A N/A 249 15 

LED250-
FIXT 

LED250
W 

Non-Integrated Ballast LED, 250W, any 
bulb shape, any application 

250W LED - Non-
Int. Ballast Electronic N/A N/A 250 15 

LED251-
FIXT 

LED251
W 

Non-Integrated Ballast LED, 251W, any 
bulb shape, any application 

251W LED - Non-
Int. Ballast Electronic N/A N/A 251 15 

LED252-
FIXT 

LED252
W 

Non-Integrated Ballast LED, 252W, any 
bulb shape, any application 

252W LED - Non-
Int. Ballast Electronic N/A N/A 252 15 

LED253-
FIXT 

LED253
W 

Non-Integrated Ballast LED, 253W, any 
bulb shape, any application 

253W LED - Non-
Int. Ballast Electronic N/A N/A 253 15 

LED254-
FIXT 

LED254
W 

Non-Integrated Ballast LED, 254W, any 
bulb shape, any application 

254W LED - Non-
Int. Ballast Electronic N/A N/A 254 15 

LED255-
FIXT 

LED255
W 

Non-Integrated Ballast LED, 255W, any 
bulb shape, any application 

255W LED - Non-
Int. Ballast Electronic N/A N/A 255 15 

LED256-
FIXT 

LED256
W 

Non-Integrated Ballast LED, 256W, any 
bulb shape, any application 

256W LED - Non-
Int. Ballast Electronic N/A N/A 256 15 

LED257-
FIXT 

LED257
W 

Non-Integrated Ballast LED, 257W, any 
bulb shape, any application 

257W LED - Non-
Int. Ballast Electronic N/A N/A 257 15 

LED258-
FIXT 

LED258
W 

Non-Integrated Ballast LED, 258W, any 
bulb shape, any application 

258W LED - Non-
Int. Ballast Electronic N/A N/A 258 15 

LED259-
FIXT 

LED259
W 

Non-Integrated Ballast LED, 259W, any 
bulb shape, any application 

259W LED - Non-
Int. Ballast Electronic N/A N/A 259 15 

LED260-
FIXT 

LED260
W 

Non-Integrated Ballast LED, 260W, any 
bulb shape, any application 

260W LED - Non-
Int. Ballast Electronic N/A N/A 260 15 
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LED261-
FIXT 

LED261
W 

Non-Integrated Ballast LED, 261W, any 
bulb shape, any application 

261W LED - Non-
Int. Ballast Electronic N/A N/A 261 15 

LED262-
FIXT 

LED262
W 

Non-Integrated Ballast LED, 262W, any 
bulb shape, any application 

262W LED - Non-
Int. Ballast Electronic N/A N/A 262 15 

LED263-
FIXT 

LED263
W 

Non-Integrated Ballast LED, 263W, any 
bulb shape, any application 

263W LED - Non-
Int. Ballast Electronic N/A N/A 263 15 

LED264-
FIXT 

LED264
W 

Non-Integrated Ballast LED, 264W, any 
bulb shape, any application 

264W LED - Non-
Int. Ballast Electronic N/A N/A 264 15 

LED265-
FIXT 

LED265
W 

Non-Integrated Ballast LED, 265W, any 
bulb shape, any application 

265W LED - Non-
Int. Ballast Electronic N/A N/A 265 15 

LED266-
FIXT 

LED266
W 

Non-Integrated Ballast LED, 266W, any 
bulb shape, any application 

266W LED - Non-
Int. Ballast Electronic N/A N/A 266 15 

LED267-
FIXT 

LED267
W 

Non-Integrated Ballast LED, 267W, any 
bulb shape, any application 

267W LED - Non-
Int. Ballast Electronic N/A N/A 267 15 

LED268-
FIXT 

LED268
W 

Non-Integrated Ballast LED, 268W, any 
bulb shape, any application 

268W LED - Non-
Int. Ballast Electronic N/A N/A 268 15 

LED269-
FIXT 

LED269
W 

Non-Integrated Ballast LED, 269W, any 
bulb shape, any application 

269W LED - Non-
Int. Ballast Electronic N/A N/A 269 15 

LED270-
FIXT 

LED270
W 

Non-Integrated Ballast LED, 270W, any 
bulb shape, any application 

270W LED - Non-
Int. Ballast Electronic N/A N/A 270 15 

LED271-
FIXT 

LED271
W 

Non-Integrated Ballast LED, 271W, any 
bulb shape, any application 

271W LED - Non-
Int. Ballast Electronic N/A N/A 271 15 

LED272-
FIXT 

LED272
W 

Non-Integrated Ballast LED, 272W, any 
bulb shape, any application 

272W LED - Non-
Int. Ballast Electronic N/A N/A 272 15 

LED273-
FIXT 

LED273
W 

Non-Integrated Ballast LED, 273W, any 
bulb shape, any application 

273W LED - Non-
Int. Ballast Electronic N/A N/A 273 15 

LED274-
FIXT 

LED274
W 

Non-Integrated Ballast LED, 274W, any 
bulb shape, any application 

274W LED - Non-
Int. Ballast Electronic N/A N/A 274 15 

LED275-
FIXT 

LED275
W 

Non-Integrated Ballast LED, 275W, any 
bulb shape, any application 

275W LED - Non-
Int. Ballast Electronic N/A N/A 275 15 

LED276-
FIXT 

LED276
W 

Non-Integrated Ballast LED, 276W, any 
bulb shape, any application 

276W LED - Non-
Int. Ballast Electronic N/A N/A 276 15 

LED277-
FIXT 

LED277
W 

Non-Integrated Ballast LED, 277W, any 
bulb shape, any application 

277W LED - Non-
Int. Ballast Electronic N/A N/A 277 15 

LED278-
FIXT 

LED278
W 

Non-Integrated Ballast LED, 278W, any 
bulb shape, any application 

278W LED - Non-
Int. Ballast Electronic N/A N/A 278 15 

LED279-
FIXT 

LED279
W 

Non-Integrated Ballast LED, 279W, any 
bulb shape, any application 

279W LED - Non-
Int. Ballast Electronic N/A N/A 279 15 

LED280-
FIXT 

LED280
W 

Non-Integrated Ballast LED, 280W, any 
bulb shape, any application 

280W LED - Non-
Int. Ballast Electronic N/A N/A 280 15 

LED281-
FIXT 

LED281
W 

Non-Integrated Ballast LED, 281W, any 
bulb shape, any application 

281W LED - Non-
Int. Ballast Electronic N/A N/A 281 15 

LED282-
FIXT 

LED282
W 

Non-Integrated Ballast LED, 282W, any 
bulb shape, any application 

282W LED - Non-
Int. Ballast Electronic N/A N/A 282 15 

LED283-
FIXT 

LED283
W 

Non-Integrated Ballast LED, 283W, any 
bulb shape, any application 

283W LED - Non-
Int. Ballast Electronic N/A N/A 283 15 

LED284-
FIXT 

LED284
W 

Non-Integrated Ballast LED, 284W, any 
bulb shape, any application 

284W LED - Non-
Int. Ballast Electronic N/A N/A 284 15 

LED285-
FIXT 

LED285
W 

Non-Integrated Ballast LED, 285W, any 
bulb shape, any application 

285W LED - Non-
Int. Ballast Electronic N/A N/A 285 15 

LED286-
FIXT 

LED286
W 

Non-Integrated Ballast LED, 286W, any 
bulb shape, any application 

286W LED - Non-
Int. Ballast Electronic N/A N/A 286 15 

LED287-
FIXT 

LED287
W 

Non-Integrated Ballast LED, 287W, any 
bulb shape, any application 

287W LED - Non-
Int. Ballast Electronic N/A N/A 287 15 

LED288-
FIXT 

LED288
W 

Non-Integrated Ballast LED, 288W, any 
bulb shape, any application 

288W LED - Non-
Int. Ballast Electronic N/A N/A 288 15 

LED289-
FIXT 

LED289
W 

Non-Integrated Ballast LED, 289W, any 
bulb shape, any application 

289W LED - Non-
Int. Ballast Electronic N/A N/A 289 15 

LED290-
FIXT 

LED290
W 

Non-Integrated Ballast LED, 290W, any 
bulb shape, any application 

290W LED - Non-
Int. Ballast Electronic N/A N/A 290 15 

LED291-
FIXT 

LED291
W 

Non-Integrated Ballast LED, 291W, any 
bulb shape, any application 

291W LED - Non-
Int. Ballast Electronic N/A N/A 291 15 

LED292-
FIXT 

LED292
W 

Non-Integrated Ballast LED, 292W, any 
bulb shape, any application 

292W LED - Non-
Int. Ballast Electronic N/A N/A 292 15 
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LED293-
FIXT 

LED293
W 

Non-Integrated Ballast LED, 293W, any 
bulb shape, any application 

293W LED - Non-
Int. Ballast Electronic N/A N/A 293 15 

LED294-
FIXT 

LED294
W 

Non-Integrated Ballast LED, 294W, any 
bulb shape, any application 

294W LED - Non-
Int. Ballast Electronic N/A N/A 294 15 

LED295-
FIXT 

LED295
W 

Non-Integrated Ballast LED, 295W, any 
bulb shape, any application 

295W LED - Non-
Int. Ballast Electronic N/A N/A 295 15 

LED296-
FIXT 

LED296
W 

Non-Integrated Ballast LED, 296W, any 
bulb shape, any application 

296W LED - Non-
Int. Ballast Electronic N/A N/A 296 15 

LED297-
FIXT 

LED297
W 

Non-Integrated Ballast LED, 297W, any 
bulb shape, any application 

297W LED - Non-
Int. Ballast Electronic N/A N/A 297 15 

LED298-
FIXT 

LED298
W 

Non-Integrated Ballast LED, 298W, any 
bulb shape, any application 

298W LED - Non-
Int. Ballast Electronic N/A N/A 298 15 

LED299-
FIXT 

LED299
W 

Non-Integrated Ballast LED, 299W, any 
bulb shape, any application 

299W LED - Non-
Int. Ballast Electronic N/A N/A 299 15 

LED300-
FIXT 

LED300
W 

Non-Integrated Ballast LED, 300W, any 
bulb shape, any application 

300W LED - Non-
Int. Ballast Electronic N/A N/A 300 15 

LED301-
FIXT 

LED301
W 

Non-Integrated Ballast LED, 301W, any 
bulb shape, any application 

301W LED - Non-
Int. Ballast Electronic N/A N/A 301 15 

LED302-
FIXT 

LED302
W 

Non-Integrated Ballast LED, 302W, any 
bulb shape, any application 

302W LED - Non-
Int. Ballast Electronic N/A N/A 302 15 

LED303-
FIXT 

LED303
W 

Non-Integrated Ballast LED, 303W, any 
bulb shape, any application 

303W LED - Non-
Int. Ballast Electronic N/A N/A 303 15 

LED304-
FIXT 

LED304
W 

Non-Integrated Ballast LED, 304W, any 
bulb shape, any application 

304W LED - Non-
Int. Ballast Electronic N/A N/A 304 15 

LED305-
FIXT 

LED305
W 

Non-Integrated Ballast LED, 305W, any 
bulb shape, any application 

305W LED - Non-
Int. Ballast Electronic N/A N/A 305 15 

LED306-
FIXT 

LED306
W 

Non-Integrated Ballast LED, 306W, any 
bulb shape, any application 

306W LED - Non-
Int. Ballast Electronic N/A N/A 306 15 

LED307-
FIXT 

LED307
W 

Non-Integrated Ballast LED, 307W, any 
bulb shape, any application 

307W LED - Non-
Int. Ballast Electronic N/A N/A 307 15 

LED308-
FIXT 

LED308
W 

Non-Integrated Ballast LED, 308W, any 
bulb shape, any application 

308W LED - Non-
Int. Ballast Electronic N/A N/A 308 15 

LED309-
FIXT 

LED309
W 

Non-Integrated Ballast LED, 309W, any 
bulb shape, any application 

309W LED - Non-
Int. Ballast Electronic N/A N/A 309 15 

LED310-
FIXT 

LED310
W 

Non-Integrated Ballast LED, 310W, any 
bulb shape, any application 

310W LED - Non-
Int. Ballast Electronic N/A N/A 310 15 

LED311-
FIXT 

LED311
W 

Non-Integrated Ballast LED, 311W, any 
bulb shape, any application 

311W LED - Non-
Int. Ballast Electronic N/A N/A 311 15 

LED312-
FIXT 

LED312
W 

Non-Integrated Ballast LED, 312W, any 
bulb shape, any application 

312W LED - Non-
Int. Ballast Electronic N/A N/A 312 15 

LED313-
FIXT 

LED313
W 

Non-Integrated Ballast LED, 313W, any 
bulb shape, any application 

313W LED - Non-
Int. Ballast Electronic N/A N/A 313 15 

LED314-
FIXT 

LED314
W 

Non-Integrated Ballast LED, 314W, any 
bulb shape, any application 

314W LED - Non-
Int. Ballast Electronic N/A N/A 314 15 

LED315-
FIXT 

LED315
W 

Non-Integrated Ballast LED, 315W, any 
bulb shape, any application 

315W LED - Non-
Int. Ballast Electronic N/A N/A 315 15 

LED316-
FIXT 

LED316
W 

Non-Integrated Ballast LED, 316W, any 
bulb shape, any application 

316W LED - Non-
Int. Ballast Electronic N/A N/A 316 15 

LED317-
FIXT 

LED317
W 

Non-Integrated Ballast LED, 317W, any 
bulb shape, any application 

317W LED - Non-
Int. Ballast Electronic N/A N/A 317 15 

LED318-
FIXT 

LED318
W 

Non-Integrated Ballast LED, 318W, any 
bulb shape, any application 

318W LED - Non-
Int. Ballast Electronic N/A N/A 318 15 

LED319-
FIXT 

LED319
W 

Non-Integrated Ballast LED, 319W, any 
bulb shape, any application 

319W LED - Non-
Int. Ballast Electronic N/A N/A 319 15 

LED320-
FIXT 

LED320
W 

Non-Integrated Ballast LED, 320W, any 
bulb shape, any application 

320W LED - Non-
Int. Ballast Electronic N/A N/A 320 15 

LED321-
FIXT 

LED321
W 

Non-Integrated Ballast LED, 321W, any 
bulb shape, any application 

321W LED - Non-
Int. Ballast Electronic N/A N/A 321 15 

LED322-
FIXT 

LED322
W 

Non-Integrated Ballast LED, 322W, any 
bulb shape, any application 

322W LED - Non-
Int. Ballast Electronic N/A N/A 322 15 

LED323-
FIXT 

LED323
W 

Non-Integrated Ballast LED, 323W, any 
bulb shape, any application 

323W LED - Non-
Int. Ballast Electronic N/A N/A 323 15 

LED324-
FIXT 

LED324
W 

Non-Integrated Ballast LED, 324W, any 
bulb shape, any application 

324W LED - Non-
Int. Ballast Electronic N/A N/A 324 15 
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LED325-
FIXT 

LED325
W 

Non-Integrated Ballast LED, 325W, any 
bulb shape, any application 

325W LED - Non-
Int. Ballast Electronic N/A N/A 325 15 

LED326-
FIXT 

LED326
W 

Non-Integrated Ballast LED, 326W, any 
bulb shape, any application 

326W LED - Non-
Int. Ballast Electronic N/A N/A 326 15 

LED327-
FIXT 

LED327
W 

Non-Integrated Ballast LED, 327W, any 
bulb shape, any application 

327W LED - Non-
Int. Ballast Electronic N/A N/A 327 15 

LED328-
FIXT 

LED328
W 

Non-Integrated Ballast LED, 328W, any 
bulb shape, any application 

328W LED - Non-
Int. Ballast Electronic N/A N/A 328 15 

LED329-
FIXT 

LED329
W 

Non-Integrated Ballast LED, 329W, any 
bulb shape, any application 

329W LED - Non-
Int. Ballast Electronic N/A N/A 329 15 

LED330-
FIXT 

LED330
W 

Non-Integrated Ballast LED, 330W, any 
bulb shape, any application 

330W LED - Non-
Int. Ballast Electronic N/A N/A 330 15 

LED331-
FIXT 

LED331
W 

Non-Integrated Ballast LED, 331W, any 
bulb shape, any application 

331W LED - Non-
Int. Ballast Electronic N/A N/A 331 15 

LED332-
FIXT 

LED332
W 

Non-Integrated Ballast LED, 332W, any 
bulb shape, any application 

332W LED - Non-
Int. Ballast Electronic N/A N/A 332 15 

LED333-
FIXT 

LED333
W 

Non-Integrated Ballast LED, 333W, any 
bulb shape, any application 

333W LED - Non-
Int. Ballast Electronic N/A N/A 333 15 

LED334-
FIXT 

LED334
W 

Non-Integrated Ballast LED, 334W, any 
bulb shape, any application 

334W LED - Non-
Int. Ballast Electronic N/A N/A 334 15 

LED335-
FIXT 

LED335
W 

Non-Integrated Ballast LED, 335W, any 
bulb shape, any application 

335W LED - Non-
Int. Ballast Electronic N/A N/A 335 15 

LED336-
FIXT 

LED336
W 

Non-Integrated Ballast LED, 336W, any 
bulb shape, any application 

336W LED - Non-
Int. Ballast Electronic N/A N/A 336 15 

LED337-
FIXT 

LED337
W 

Non-Integrated Ballast LED, 337W, any 
bulb shape, any application 

337W LED - Non-
Int. Ballast Electronic N/A N/A 337 15 

LED338-
FIXT 

LED338
W 

Non-Integrated Ballast LED, 338W, any 
bulb shape, any application 

338W LED - Non-
Int. Ballast Electronic N/A N/A 338 15 

LED339-
FIXT 

LED339
W 

Non-Integrated Ballast LED, 339W, any 
bulb shape, any application 

339W LED - Non-
Int. Ballast Electronic N/A N/A 339 15 

LED340-
FIXT 

LED340
W 

Non-Integrated Ballast LED, 340W, any 
bulb shape, any application 

340W LED - Non-
Int. Ballast Electronic N/A N/A 340 15 

LED341-
FIXT 

LED341
W 

Non-Integrated Ballast LED, 341W, any 
bulb shape, any application 

341W LED - Non-
Int. Ballast Electronic N/A N/A 341 15 

LED342-
FIXT 

LED342
W 

Non-Integrated Ballast LED, 342W, any 
bulb shape, any application 

342W LED - Non-
Int. Ballast Electronic N/A N/A 342 15 

LED343-
FIXT 

LED343
W 

Non-Integrated Ballast LED, 343W, any 
bulb shape, any application 

343W LED - Non-
Int. Ballast Electronic N/A N/A 343 15 

LED344-
FIXT 

LED344
W 

Non-Integrated Ballast LED, 344W, any 
bulb shape, any application 

344W LED - Non-
Int. Ballast Electronic N/A N/A 344 15 

LED345-
FIXT 

LED345
W 

Non-Integrated Ballast LED, 345W, any 
bulb shape, any application 

345W LED - Non-
Int. Ballast Electronic N/A N/A 345 15 

LED346-
FIXT 

LED346
W 

Non-Integrated Ballast LED, 346W, any 
bulb shape, any application 

346W LED - Non-
Int. Ballast Electronic N/A N/A 346 15 

LED347-
FIXT 

LED347
W 

Non-Integrated Ballast LED, 347W, any 
bulb shape, any application 

347W LED - Non-
Int. Ballast Electronic N/A N/A 347 15 

LED348-
FIXT 

LED348
W 

Non-Integrated Ballast LED, 348W, any 
bulb shape, any application 

348W LED - Non-
Int. Ballast Electronic N/A N/A 348 15 

LED349-
FIXT 

LED349
W 

Non-Integrated Ballast LED, 349W, any 
bulb shape, any application 

349W LED - Non-
Int. Ballast Electronic N/A N/A 349 15 

LED350-
FIXT 

LED350
W 

Non-Integrated Ballast LED, 350W, any 
bulb shape, any application 

350W LED - Non-
Int. Ballast Electronic N/A N/A 350 15 

LED351-
FIXT 

LED351
W 

Non-Integrated Ballast LED, 351W, any 
bulb shape, any application 

351W LED - Non-
Int. Ballast Electronic N/A N/A 351 15 

LED352-
FIXT 

LED352
W 

Non-Integrated Ballast LED, 352W, any 
bulb shape, any application 

352W LED - Non-
Int. Ballast Electronic N/A N/A 352 15 

LED353-
FIXT 

LED353
W 

Non-Integrated Ballast LED, 353W, any 
bulb shape, any application 

353W LED - Non-
Int. Ballast Electronic N/A N/A 353 15 

LED354-
FIXT 

LED354
W 

Non-Integrated Ballast LED, 354W, any 
bulb shape, any application 

354W LED - Non-
Int. Ballast Electronic N/A N/A 354 15 

LED355-
FIXT 

LED355
W 

Non-Integrated Ballast LED, 355W, any 
bulb shape, any application 

355W LED - Non-
Int. Ballast Electronic N/A N/A 355 15 

LED356-
FIXT 

LED356
W 

Non-Integrated Ballast LED, 356W, any 
bulb shape, any application 

356W LED - Non-
Int. Ballast Electronic N/A N/A 356 15 
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LED357-
FIXT 

LED357
W 

Non-Integrated Ballast LED, 357W, any 
bulb shape, any application 

357W LED - Non-
Int. Ballast Electronic N/A N/A 357 15 

LED358-
FIXT 

LED358
W 

Non-Integrated Ballast LED, 358W, any 
bulb shape, any application 

358W LED - Non-
Int. Ballast Electronic N/A N/A 358 15 

LED359-
FIXT 

LED359
W 

Non-Integrated Ballast LED, 359W, any 
bulb shape, any application 

359W LED - Non-
Int. Ballast Electronic N/A N/A 359 15 

LED360-
FIXT 

LED360
W 

Non-Integrated Ballast LED, 360W, any 
bulb shape, any application 

360W LED - Non-
Int. Ballast Electronic N/A N/A 360 15 

LED361-
FIXT 

LED361
W 

Non-Integrated Ballast LED, 361W, any 
bulb shape, any application 

361W LED - Non-
Int. Ballast Electronic N/A N/A 361 15 

LED362-
FIXT 

LED362
W 

Non-Integrated Ballast LED, 362W, any 
bulb shape, any application 

362W LED - Non-
Int. Ballast Electronic N/A N/A 362 15 

LED363-
FIXT 

LED363
W 

Non-Integrated Ballast LED, 363W, any 
bulb shape, any application 

363W LED - Non-
Int. Ballast Electronic N/A N/A 363 15 

LED364-
FIXT 

LED364
W 

Non-Integrated Ballast LED, 364W, any 
bulb shape, any application 

364W LED - Non-
Int. Ballast Electronic N/A N/A 364 15 

LED365-
FIXT 

LED365
W 

Non-Integrated Ballast LED, 365W, any 
bulb shape, any application 

365W LED - Non-
Int. Ballast Electronic N/A N/A 365 15 

LED366-
FIXT 

LED366
W 

Non-Integrated Ballast LED, 366W, any 
bulb shape, any application 

366W LED - Non-
Int. Ballast Electronic N/A N/A 366 15 

LED367-
FIXT 

LED367
W 

Non-Integrated Ballast LED, 367W, any 
bulb shape, any application 

367W LED - Non-
Int. Ballast Electronic N/A N/A 367 15 

LED368-
FIXT 

LED368
W 

Non-Integrated Ballast LED, 368W, any 
bulb shape, any application 

368W LED - Non-
Int. Ballast Electronic N/A N/A 368 15 

LED369-
FIXT 

LED369
W 

Non-Integrated Ballast LED, 369W, any 
bulb shape, any application 

369W LED - Non-
Int. Ballast Electronic N/A N/A 369 15 

LED370-
FIXT 

LED370
W 

Non-Integrated Ballast LED, 370W, any 
bulb shape, any application 

370W LED - Non-
Int. Ballast Electronic N/A N/A 370 15 

LED371-
FIXT 

LED371
W 

Non-Integrated Ballast LED, 371W, any 
bulb shape, any application 

371W LED - Non-
Int. Ballast Electronic N/A N/A 371 15 

LED372-
FIXT 

LED372
W 

Non-Integrated Ballast LED, 372W, any 
bulb shape, any application 

372W LED - Non-
Int. Ballast Electronic N/A N/A 372 15 

LED373-
FIXT 

LED373
W 

Non-Integrated Ballast LED, 373W, any 
bulb shape, any application 

373W LED - Non-
Int. Ballast Electronic N/A N/A 373 15 

LED374-
FIXT 

LED374
W 

Non-Integrated Ballast LED, 374W, any 
bulb shape, any application 

374W LED - Non-
Int. Ballast Electronic N/A N/A 374 15 

LED375-
FIXT 

LED375
W 

Non-Integrated Ballast LED, 375W, any 
bulb shape, any application 

375W LED - Non-
Int. Ballast Electronic N/A N/A 375 15 

LED376-
FIXT 

LED376
W 

Non-Integrated Ballast LED, 376W, any 
bulb shape, any application 

376W LED - Non-
Int. Ballast Electronic N/A N/A 376 15 

LED377-
FIXT 

LED377
W 

Non-Integrated Ballast LED, 377W, any 
bulb shape, any application 

377W LED - Non-
Int. Ballast Electronic N/A N/A 377 15 

LED378-
FIXT 

LED378
W 

Non-Integrated Ballast LED, 378W, any 
bulb shape, any application 

378W LED - Non-
Int. Ballast Electronic N/A N/A 378 15 

LED379-
FIXT 

LED379
W 

Non-Integrated Ballast LED, 379W, any 
bulb shape, any application 

379W LED - Non-
Int. Ballast Electronic N/A N/A 379 15 

LED380-
FIXT 

LED380
W 

Non-Integrated Ballast LED, 380W, any 
bulb shape, any application 

380W LED - Non-
Int. Ballast Electronic N/A N/A 380 15 

LED381-
FIXT 

LED381
W 

Non-Integrated Ballast LED, 381W, any 
bulb shape, any application 

381W LED - Non-
Int. Ballast Electronic N/A N/A 381 15 

LED382-
FIXT 

LED382
W 

Non-Integrated Ballast LED, 382W, any 
bulb shape, any application 

382W LED - Non-
Int. Ballast Electronic N/A N/A 382 15 

LED383-
FIXT 

LED383
W 

Non-Integrated Ballast LED, 383W, any 
bulb shape, any application 

383W LED - Non-
Int. Ballast Electronic N/A N/A 383 15 

LED384-
FIXT 

LED384
W 

Non-Integrated Ballast LED, 384W, any 
bulb shape, any application 

384W LED - Non-
Int. Ballast Electronic N/A N/A 384 15 

LED385-
FIXT 

LED385
W 

Non-Integrated Ballast LED, 385W, any 
bulb shape, any application 

385W LED - Non-
Int. Ballast Electronic N/A N/A 385 15 

LED386-
FIXT 

LED386
W 

Non-Integrated Ballast LED, 386W, any 
bulb shape, any application 

386W LED - Non-
Int. Ballast Electronic N/A N/A 386 15 

LED387-
FIXT 

LED387
W 

Non-Integrated Ballast LED, 387W, any 
bulb shape, any application 

387W LED - Non-
Int. Ballast Electronic N/A N/A 387 15 

LED388-
FIXT 

LED388
W 

Non-Integrated Ballast LED, 388W, any 
bulb shape, any application 

388W LED - Non-
Int. Ballast Electronic N/A N/A 388 15 
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LED389-
FIXT 

LED389
W 

Non-Integrated Ballast LED, 389W, any 
bulb shape, any application 

389W LED - Non-
Int. Ballast Electronic N/A N/A 389 15 

LED390-
FIXT 

LED390
W 

Non-Integrated Ballast LED, 390W, any 
bulb shape, any application 

390W LED - Non-
Int. Ballast Electronic N/A N/A 390 15 

LED391-
FIXT 

LED391
W 

Non-Integrated Ballast LED, 391W, any 
bulb shape, any application 

391W LED - Non-
Int. Ballast Electronic N/A N/A 391 15 

LED392-
FIXT 

LED392
W 

Non-Integrated Ballast LED, 392W, any 
bulb shape, any application 

392W LED - Non-
Int. Ballast Electronic N/A N/A 392 15 

LED393-
FIXT 

LED393
W 

Non-Integrated Ballast LED, 393W, any 
bulb shape, any application 

393W LED - Non-
Int. Ballast Electronic N/A N/A 393 15 

LED394-
FIXT 

LED394
W 

Non-Integrated Ballast LED, 394W, any 
bulb shape, any application 

394W LED - Non-
Int. Ballast Electronic N/A N/A 394 15 

LED395-
FIXT 

LED395
W 

Non-Integrated Ballast LED, 395W, any 
bulb shape, any application 

395W LED - Non-
Int. Ballast Electronic N/A N/A 395 15 

LED396-
FIXT 

LED396
W 

Non-Integrated Ballast LED, 396W, any 
bulb shape, any application 

396W LED - Non-
Int. Ballast Electronic N/A N/A 396 15 

LED397-
FIXT 

LED397
W 

Non-Integrated Ballast LED, 397W, any 
bulb shape, any application 

397W LED - Non-
Int. Ballast Electronic N/A N/A 397 15 

LED398-
FIXT 

LED398
W 

Non-Integrated Ballast LED, 398W, any 
bulb shape, any application 

398W LED - Non-
Int. Ballast Electronic N/A N/A 398 15 

LED399-
FIXT 

LED399
W 

Non-Integrated Ballast LED, 399W, any 
bulb shape, any application 

399W LED - Non-
Int. Ballast Electronic N/A N/A 399 15 

LED400-
FIXT 

LED400
W 

Non-Integrated Ballast LED, 400W, any 
bulb shape, any application 

400W LED - Non-
Int. Ballast Electronic N/A N/A 400 15 

LED401-
FIXT 

LED401
W 

Non-Integrated Ballast LED, 401W, any 
bulb shape, any application 

401W LED - Non-
Int. Ballast Electronic N/A N/A 401 15 

LED402-
FIXT 

LED402
W 

Non-Integrated Ballast LED, 402W, any 
bulb shape, any application 

402W LED - Non-
Int. Ballast Electronic N/A N/A 402 15 

LED403-
FIXT 

LED403
W 

Non-Integrated Ballast LED, 403W, any 
bulb shape, any application 

403W LED - Non-
Int. Ballast Electronic N/A N/A 403 15 

LED404-
FIXT 

LED404
W 

Non-Integrated Ballast LED, 404W, any 
bulb shape, any application 

404W LED - Non-
Int. Ballast Electronic N/A N/A 404 15 

LED405-
FIXT 

LED405
W 

Non-Integrated Ballast LED, 405W, any 
bulb shape, any application 

405W LED - Non-
Int. Ballast Electronic N/A N/A 405 15 

LED406-
FIXT 

LED406
W 

Non-Integrated Ballast LED, 406W, any 
bulb shape, any application 

406W LED - Non-
Int. Ballast Electronic N/A N/A 406 15 

LED407-
FIXT 

LED407
W 

Non-Integrated Ballast LED, 407W, any 
bulb shape, any application 

407W LED - Non-
Int. Ballast Electronic N/A N/A 407 15 

LED408-
FIXT 

LED408
W 

Non-Integrated Ballast LED, 408W, any 
bulb shape, any application 

408W LED - Non-
Int. Ballast Electronic N/A N/A 408 15 

LED409-
FIXT 

LED409
W 

Non-Integrated Ballast LED, 409W, any 
bulb shape, any application 

409W LED - Non-
Int. Ballast Electronic N/A N/A 409 15 

LED410-
FIXT 

LED410
W 

Non-Integrated Ballast LED, 410W, any 
bulb shape, any application 

410W LED - Non-
Int. Ballast Electronic N/A N/A 410 15 

LED411-
FIXT 

LED411
W 

Non-Integrated Ballast LED, 411W, any 
bulb shape, any application 

411W LED - Non-
Int. Ballast Electronic N/A N/A 411 15 

LED412-
FIXT 

LED412
W 

Non-Integrated Ballast LED, 412W, any 
bulb shape, any application 

412W LED - Non-
Int. Ballast Electronic N/A N/A 412 15 

LED413-
FIXT 

LED413
W 

Non-Integrated Ballast LED, 413W, any 
bulb shape, any application 

413W LED - Non-
Int. Ballast Electronic N/A N/A 413 15 

LED414-
FIXT 

LED414
W 

Non-Integrated Ballast LED, 414W, any 
bulb shape, any application 

414W LED - Non-
Int. Ballast Electronic N/A N/A 414 15 

LED415-
FIXT 

LED415
W 

Non-Integrated Ballast LED, 415W, any 
bulb shape, any application 

415W LED - Non-
Int. Ballast Electronic N/A N/A 415 15 

LED416-
FIXT 

LED416
W 

Non-Integrated Ballast LED, 416W, any 
bulb shape, any application 

416W LED - Non-
Int. Ballast Electronic N/A N/A 416 15 

LED417-
FIXT 

LED417
W 

Non-Integrated Ballast LED, 417W, any 
bulb shape, any application 

417W LED - Non-
Int. Ballast Electronic N/A N/A 417 15 

LED418-
FIXT 

LED418
W 

Non-Integrated Ballast LED, 418W, any 
bulb shape, any application 

418W LED - Non-
Int. Ballast Electronic N/A N/A 418 15 

LED419-
FIXT 

LED419
W 

Non-Integrated Ballast LED, 419W, any 
bulb shape, any application 

419W LED - Non-
Int. Ballast Electronic N/A N/A 419 15 

LED420-
FIXT 

LED420
W 

Non-Integrated Ballast LED, 420W, any 
bulb shape, any application 

420W LED - Non-
Int. Ballast Electronic N/A N/A 420 15 
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LED421-
FIXT 

LED421
W 

Non-Integrated Ballast LED, 421W, any 
bulb shape, any application 

421W LED - Non-
Int. Ballast Electronic N/A N/A 421 15 

LED422-
FIXT 

LED422
W 

Non-Integrated Ballast LED, 422W, any 
bulb shape, any application 

422W LED - Non-
Int. Ballast Electronic N/A N/A 422 15 

LED423-
FIXT 

LED423
W 

Non-Integrated Ballast LED, 423W, any 
bulb shape, any application 

423W LED - Non-
Int. Ballast Electronic N/A N/A 423 15 

LED424-
FIXT 

LED424
W 

Non-Integrated Ballast LED, 424W, any 
bulb shape, any application 

424W LED - Non-
Int. Ballast Electronic N/A N/A 424 15 

LED425-
FIXT 

LED425
W 

Non-Integrated Ballast LED, 425W, any 
bulb shape, any application 

425W LED - Non-
Int. Ballast Electronic N/A N/A 425 15 

LED426-
FIXT 

LED426
W 

Non-Integrated Ballast LED, 426W, any 
bulb shape, any application 

426W LED - Non-
Int. Ballast Electronic N/A N/A 426 15 

LED427-
FIXT 

LED427
W 

Non-Integrated Ballast LED, 427W, any 
bulb shape, any application 

427W LED - Non-
Int. Ballast Electronic N/A N/A 427 15 

LED428-
FIXT 

LED428
W 

Non-Integrated Ballast LED, 428W, any 
bulb shape, any application 

428W LED - Non-
Int. Ballast Electronic N/A N/A 428 15 

LED429-
FIXT 

LED429
W 

Non-Integrated Ballast LED, 429W, any 
bulb shape, any application 

429W LED - Non-
Int. Ballast Electronic N/A N/A 429 15 

LED430-
FIXT 

LED430
W 

Non-Integrated Ballast LED, 430W, any 
bulb shape, any application 

430W LED - Non-
Int. Ballast Electronic N/A N/A 430 15 

LED431-
FIXT 

LED431
W 

Non-Integrated Ballast LED, 431W, any 
bulb shape, any application 

431W LED - Non-
Int. Ballast Electronic N/A N/A 431 15 

LED432-
FIXT 

LED432
W 

Non-Integrated Ballast LED, 432W, any 
bulb shape, any application 

432W LED - Non-
Int. Ballast Electronic N/A N/A 432 15 

LED433-
FIXT 

LED433
W 

Non-Integrated Ballast LED, 433W, any 
bulb shape, any application 

433W LED - Non-
Int. Ballast Electronic N/A N/A 433 15 

LED434-
FIXT 

LED434
W 

Non-Integrated Ballast LED, 434W, any 
bulb shape, any application 

434W LED - Non-
Int. Ballast Electronic N/A N/A 434 15 

LED435-
FIXT 

LED435
W 

Non-Integrated Ballast LED, 435W, any 
bulb shape, any application 

435W LED - Non-
Int. Ballast Electronic N/A N/A 435 15 

LED436-
FIXT 

LED436
W 

Non-Integrated Ballast LED, 436W, any 
bulb shape, any application 

436W LED - Non-
Int. Ballast Electronic N/A N/A 436 15 

LED437-
FIXT 

LED437
W 

Non-Integrated Ballast LED, 437W, any 
bulb shape, any application 

437W LED - Non-
Int. Ballast Electronic N/A N/A 437 15 

LED438-
FIXT 

LED438
W 

Non-Integrated Ballast LED, 438W, any 
bulb shape, any application 

438W LED - Non-
Int. Ballast Electronic N/A N/A 438 15 

LED439-
FIXT 

LED439
W 

Non-Integrated Ballast LED, 439W, any 
bulb shape, any application 

439W LED - Non-
Int. Ballast Electronic N/A N/A 439 15 

LED440-
FIXT 

LED440
W 

Non-Integrated Ballast LED, 440W, any 
bulb shape, any application 

440W LED - Non-
Int. Ballast Electronic N/A N/A 440 15 

LED441-
FIXT 

LED441
W 

Non-Integrated Ballast LED, 441W, any 
bulb shape, any application 

441W LED - Non-
Int. Ballast Electronic N/A N/A 441 15 

LED442-
FIXT 

LED442
W 

Non-Integrated Ballast LED, 442W, any 
bulb shape, any application 

442W LED - Non-
Int. Ballast Electronic N/A N/A 442 15 

LED443-
FIXT 

LED443
W 

Non-Integrated Ballast LED, 443W, any 
bulb shape, any application 

443W LED - Non-
Int. Ballast Electronic N/A N/A 443 15 

LED444-
FIXT 

LED444
W 

Non-Integrated Ballast LED, 444W, any 
bulb shape, any application 

444W LED - Non-
Int. Ballast Electronic N/A N/A 444 15 

LED445-
FIXT 

LED445
W 

Non-Integrated Ballast LED, 445W, any 
bulb shape, any application 

445W LED - Non-
Int. Ballast Electronic N/A N/A 445 15 

LED446-
FIXT 

LED446
W 

Non-Integrated Ballast LED, 446W, any 
bulb shape, any application 

446W LED - Non-
Int. Ballast Electronic N/A N/A 446 15 

LED447-
FIXT 

LED447
W 

Non-Integrated Ballast LED, 447W, any 
bulb shape, any application 

447W LED - Non-
Int. Ballast Electronic N/A N/A 447 15 

LED448-
FIXT 

LED448
W 

Non-Integrated Ballast LED, 448W, any 
bulb shape, any application 

448W LED - Non-
Int. Ballast Electronic N/A N/A 448 15 

LED449-
FIXT 

LED449
W 

Non-Integrated Ballast LED, 449W, any 
bulb shape, any application 

449W LED - Non-
Int. Ballast Electronic N/A N/A 449 15 

LED450-
FIXT 

LED450
W 

Non-Integrated Ballast LED, 450W, any 
bulb shape, any application 

450W LED - Non-
Int. Ballast Electronic N/A N/A 450 15 

LED451-
FIXT 

LED451
W 

Non-Integrated Ballast LED, 451W, any 
bulb shape, any application 

451W LED - Non-
Int. Ballast Electronic N/A N/A 451 15 

LED452-
FIXT 

LED452
W 

Non-Integrated Ballast LED, 452W, any 
bulb shape, any application 

452W LED - Non-
Int. Ballast Electronic N/A N/A 452 15 
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LED453-
FIXT 

LED453
W 

Non-Integrated Ballast LED, 453W, any 
bulb shape, any application 

453W LED - Non-
Int. Ballast Electronic N/A N/A 453 15 

LED454-
FIXT 

LED454
W 

Non-Integrated Ballast LED, 454W, any 
bulb shape, any application 

454W LED - Non-
Int. Ballast Electronic N/A N/A 454 15 

LED455-
FIXT 

LED455
W 

Non-Integrated Ballast LED, 455W, any 
bulb shape, any application 

455W LED - Non-
Int. Ballast Electronic N/A N/A 455 15 

LED456-
FIXT 

LED456
W 

Non-Integrated Ballast LED, 456W, any 
bulb shape, any application 

456W LED - Non-
Int. Ballast Electronic N/A N/A 456 15 

LED457-
FIXT 

LED457
W 

Non-Integrated Ballast LED, 457W, any 
bulb shape, any application 

457W LED - Non-
Int. Ballast Electronic N/A N/A 457 15 

LED458-
FIXT 

LED458
W 

Non-Integrated Ballast LED, 458W, any 
bulb shape, any application 

458W LED - Non-
Int. Ballast Electronic N/A N/A 458 15 

LED459-
FIXT 

LED459
W 

Non-Integrated Ballast LED, 459W, any 
bulb shape, any application 

459W LED - Non-
Int. Ballast Electronic N/A N/A 459 15 

LED460-
FIXT 

LED460
W 

Non-Integrated Ballast LED, 460W, any 
bulb shape, any application 

460W LED - Non-
Int. Ballast Electronic N/A N/A 460 15 

LED461-
FIXT 

LED461
W 

Non-Integrated Ballast LED, 461W, any 
bulb shape, any application 

461W LED - Non-
Int. Ballast Electronic N/A N/A 461 15 

LED462-
FIXT 

LED462
W 

Non-Integrated Ballast LED, 462W, any 
bulb shape, any application 

462W LED - Non-
Int. Ballast Electronic N/A N/A 462 15 

LED463-
FIXT 

LED463
W 

Non-Integrated Ballast LED, 463W, any 
bulb shape, any application 

463W LED - Non-
Int. Ballast Electronic N/A N/A 463 15 

LED464-
FIXT 

LED464
W 

Non-Integrated Ballast LED, 464W, any 
bulb shape, any application 

464W LED - Non-
Int. Ballast Electronic N/A N/A 464 15 

LED465-
FIXT 

LED465
W 

Non-Integrated Ballast LED, 465W, any 
bulb shape, any application 

465W LED - Non-
Int. Ballast Electronic N/A N/A 465 15 

LED466-
FIXT 

LED466
W 

Non-Integrated Ballast LED, 466W, any 
bulb shape, any application 

466W LED - Non-
Int. Ballast Electronic N/A N/A 466 15 

LED467-
FIXT 

LED467
W 

Non-Integrated Ballast LED, 467W, any 
bulb shape, any application 

467W LED - Non-
Int. Ballast Electronic N/A N/A 467 15 

LED468-
FIXT 

LED468
W 

Non-Integrated Ballast LED, 468W, any 
bulb shape, any application 

468W LED - Non-
Int. Ballast Electronic N/A N/A 468 15 

LED469-
FIXT 

LED469
W 

Non-Integrated Ballast LED, 469W, any 
bulb shape, any application 

469W LED - Non-
Int. Ballast Electronic N/A N/A 469 15 

LED470-
FIXT 

LED470
W 

Non-Integrated Ballast LED, 470W, any 
bulb shape, any application 

470W LED - Non-
Int. Ballast Electronic N/A N/A 470 15 

LED471-
FIXT 

LED471
W 

Non-Integrated Ballast LED, 471W, any 
bulb shape, any application 

471W LED - Non-
Int. Ballast Electronic N/A N/A 471 15 

LED472-
FIXT 

LED472
W 

Non-Integrated Ballast LED, 472W, any 
bulb shape, any application 

472W LED - Non-
Int. Ballast Electronic N/A N/A 472 15 

LED473-
FIXT 

LED473
W 

Non-Integrated Ballast LED, 473W, any 
bulb shape, any application 

473W LED - Non-
Int. Ballast Electronic N/A N/A 473 15 

LED474-
FIXT 

LED474
W 

Non-Integrated Ballast LED, 474W, any 
bulb shape, any application 

474W LED - Non-
Int. Ballast Electronic N/A N/A 474 15 

LED475-
FIXT 

LED475
W 

Non-Integrated Ballast LED, 475W, any 
bulb shape, any application 

475W LED - Non-
Int. Ballast Electronic N/A N/A 475 15 

LED476-
FIXT 

LED476
W 

Non-Integrated Ballast LED, 476W, any 
bulb shape, any application 

476W LED - Non-
Int. Ballast Electronic N/A N/A 476 15 

LED477-
FIXT 

LED477
W 

Non-Integrated Ballast LED, 477W, any 
bulb shape, any application 

477W LED - Non-
Int. Ballast Electronic N/A N/A 477 15 

LED478-
FIXT 

LED478
W 

Non-Integrated Ballast LED, 478W, any 
bulb shape, any application 

478W LED - Non-
Int. Ballast Electronic N/A N/A 478 15 

LED479-
FIXT 

LED479
W 

Non-Integrated Ballast LED, 479W, any 
bulb shape, any application 

479W LED - Non-
Int. Ballast Electronic N/A N/A 479 15 

LED480-
FIXT 

LED480
W 

Non-Integrated Ballast LED, 480W, any 
bulb shape, any application 

480W LED - Non-
Int. Ballast Electronic N/A N/A 480 15 

LED481-
FIXT 

LED481
W 

Non-Integrated Ballast LED, 481W, any 
bulb shape, any application 

481W LED - Non-
Int. Ballast Electronic N/A N/A 481 15 

LED482-
FIXT 

LED482
W 

Non-Integrated Ballast LED, 482W, any 
bulb shape, any application 

482W LED - Non-
Int. Ballast Electronic N/A N/A 482 15 

LED483-
FIXT 

LED483
W 

Non-Integrated Ballast LED, 483W, any 
bulb shape, any application 

483W LED - Non-
Int. Ballast Electronic N/A N/A 483 15 

LED484-
FIXT 

LED484
W 

Non-Integrated Ballast LED, 484W, any 
bulb shape, any application 

484W LED - Non-
Int. Ballast Electronic N/A N/A 484 15 



NO TRM V6.0  ADM Associates, Inc 

admenergy.com | 3239 Ramos Circle, Sacramento, CA 95827| 916.363.8383   1-40 

Fixture 
code 

Lamp 
code 

Description 
Layman 

term 
Ballast Lamp 

With 
Lamp 

With 
Fixture 

EUL 

LED485-
FIXT 

LED485
W 

Non-Integrated Ballast LED, 485W, any 
bulb shape, any application 

485W LED - Non-
Int. Ballast Electronic N/A N/A 485 15 

LED486-
FIXT 

LED486
W 

Non-Integrated Ballast LED, 486W, any 
bulb shape, any application 

486W LED - Non-
Int. Ballast Electronic N/A N/A 486 15 

LED487-
FIXT 

LED487
W 

Non-Integrated Ballast LED, 487W, any 
bulb shape, any application 

487W LED - Non-
Int. Ballast Electronic N/A N/A 487 15 

LED488-
FIXT 

LED488
W 

Non-Integrated Ballast LED, 488W, any 
bulb shape, any application 

488W LED - Non-
Int. Ballast Electronic N/A N/A 488 15 

LED489-
FIXT 

LED489
W 

Non-Integrated Ballast LED, 489W, any 
bulb shape, any application 

489W LED - Non-
Int. Ballast Electronic N/A N/A 489 15 

LED490-
FIXT 

LED490
W 

Non-Integrated Ballast LED, 490W, any 
bulb shape, any application 

490W LED - Non-
Int. Ballast Electronic N/A N/A 490 15 

LED491-
FIXT 

LED491
W 

Non-Integrated Ballast LED, 491W, any 
bulb shape, any application 

491W LED - Non-
Int. Ballast Electronic N/A N/A 491 15 

LED492-
FIXT 

LED492
W 

Non-Integrated Ballast LED, 492W, any 
bulb shape, any application 

492W LED - Non-
Int. Ballast Electronic N/A N/A 492 15 

LED493-
FIXT 

LED493
W 

Non-Integrated Ballast LED, 493W, any 
bulb shape, any application 

493W LED - Non-
Int. Ballast Electronic N/A N/A 493 15 

LED494-
FIXT 

LED494
W 

Non-Integrated Ballast LED, 494W, any 
bulb shape, any application 

494W LED - Non-
Int. Ballast Electronic N/A N/A 494 15 

LED495-
FIXT 

LED495
W 

Non-Integrated Ballast LED, 495W, any 
bulb shape, any application 

495W LED - Non-
Int. Ballast Electronic N/A N/A 495 15 

LED496-
FIXT 

LED496
W 

Non-Integrated Ballast LED, 496W, any 
bulb shape, any application 

496W LED - Non-
Int. Ballast Electronic N/A N/A 496 15 

LED497-
FIXT 

LED497
W 

Non-Integrated Ballast LED, 497W, any 
bulb shape, any application 

497W LED - Non-
Int. Ballast Electronic N/A N/A 497 15 

LED498-
FIXT 

LED498
W 

Non-Integrated Ballast LED, 498W, any 
bulb shape, any application 

498W LED - Non-
Int. Ballast Electronic N/A N/A 498 15 

LED499-
FIXT 

LED499
W 

Non-Integrated Ballast LED, 499W, any 
bulb shape, any application 

499W LED - Non-
Int. Ballast Electronic N/A N/A 499 15 

LED500-
FIXT 

LED500
W 

Non-Integrated Ballast LED, 500W, any 
bulb shape, any application 

500W LED - Non-
Int. Ballast Electronic N/A N/A 500 15 

LED505-
FIXT 

LED505
W 

Non-Integrated Ballast LED, 505W, any 
bulb shape, any application 

505W LED - Non-
Int. Ballast Electronic N/A N/A 505 15 

LED510-
FIXT 

LED510
W 

Non-Integrated Ballast LED, 510W, any 
bulb shape, any application 

510W LED - Non-
Int. Ballast Electronic N/A N/A 510 15 

LED515-
FIXT 

LED515
W 

Non-Integrated Ballast LED, 515W, any 
bulb shape, any application 

515W LED - Non-
Int. Ballast Electronic N/A N/A 515 15 

LED520-
FIXT 

LED520
W 

Non-Integrated Ballast LED, 520W, any 
bulb shape, any application 

520W LED - Non-
Int. Ballast Electronic N/A N/A 520 15 

LED525-
FIXT 

LED525
W 

Non-Integrated Ballast LED, 525W, any 
bulb shape, any application 

525W LED - Non-
Int. Ballast Electronic N/A N/A 525 15 

LED530-
FIXT 

LED530
W 

Non-Integrated Ballast LED, 530W, any 
bulb shape, any application 

530W LED - Non-
Int. Ballast Electronic N/A N/A 530 15 

LED535-
FIXT 

LED535
W 

Non-Integrated Ballast LED, 535W, any 
bulb shape, any application 

535W LED - Non-
Int. Ballast Electronic N/A N/A 535 15 

LED540-
FIXT 

LED540
W 

Non-Integrated Ballast LED, 540W, any 
bulb shape, any application 

540W LED - Non-
Int. Ballast Electronic N/A N/A 540 15 

LED545-
FIXT 

LED545
W 

Non-Integrated Ballast LED, 545W, any 
bulb shape, any application 

545W LED - Non-
Int. Ballast Electronic N/A N/A 545 15 

LED550-
FIXT 

LED550
W 

Non-Integrated Ballast LED, 550W, any 
bulb shape, any application 

550W LED - Non-
Int. Ballast Electronic N/A N/A 550 15 

Compact Fluorescent Fixtures 

CF2/1-
SCRW CF2W 

Compact Fluorescent, (1) 2W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

2W CFL Mag. or Elec. 1 2 2 N/A 

CF3/1-
SCRW CF3W 

Compact Fluorescent, (1) 3W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

3W CFL Mag. or Elec. 1 3 3 N/A 

CF4/1-
SCRW CF4W 

Compact Fluorescent, (1) 4W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

4W CFL Mag. or Elec. 1 4 4 N/A 
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CF5/1-
SCRW CF5W 

Compact Fluorescent, (1) 5W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

5W CFL Mag. or Elec. 1 5 5 N/A 

CF6/1-
SCRW CF6W 

Compact Fluorescent, (1) 6W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

6W CFL Mag. or Elec. 1 6 6 N/A 

CF7/1-
SCRW CF7W 

Compact Fluorescent, (1) 7W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

7W CFL Mag. or Elec. 1 7 7 N/A 

CF8/1-
SCRW CF8W 

Compact Fluorescent, (1) 8W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

8W CFL Mag. or Elec. 1 8 8 N/A 

CF9/1-
SCRW CF9W 

Compact Fluorescent, (1) 9W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

9W CFL Mag. or Elec. 1 9 9 N/A 

CF10/1-
SCRW CF10W 

Compact Fluorescent, (1) 10W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

10W CFL Mag. or Elec. 1 10 10 N/A 

CF11/1-
SCRW CF11W 

Compact Fluorescent, (1) 11W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

11W CFL Mag. or Elec. 1 11 11 N/A 

CF12/1-
SCRW CF12W 

Compact Fluorescent, (1) 12W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

12W CFL Mag. or Elec. 1 12 12 N/A 

CF13/1-
SCRW CF13W 

Compact Fluorescent, (1) 13W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

13W CFL Mag. or Elec. 1 13 13 N/A 

CF14/1-
SCRW CF14W 

Compact Fluorescent, (1) 14W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

14W CFL Mag. or Elec. 1 14 14 N/A 

CF15/1-
SCRW CF15W 

Compact Fluorescent, (1) 15W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

15W CFL Mag. or Elec. 1 15 15 N/A 

CF16/1-
SCRW CF16W 

Compact Fluorescent, (1) 16W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

16W CFL Mag. or Elec. 1 16 16 N/A 

CF17/1-
SCRW CF17W 

Compact Fluorescent, (1) 17W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

17W CFL Mag. or Elec. 1 17 17 N/A 

CF18/1-
SCRW CF18W 

Compact Fluorescent, (1) 18W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

18W CFL Mag. or Elec. 1 18 18 N/A 

CF19/1-
SCRW CF19W 

Compact Fluorescent, (1) 19W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

19W CFL Mag. or Elec. 1 19 19 N/A 

CF20/1-
SCRW CF20W 

Compact Fluorescent, (1) 20W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

20W CFL Mag. or Elec. 1 20 20 N/A 

CF21/1-
SCRW CF21W 

Compact Fluorescent, (1) 21W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

21W CFL Mag. or Elec. 1 21 21 N/A 

CF22/1-
SCRW CF22W 

Compact Fluorescent, (1) 22W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

22W CFL Mag. or Elec. 1 22 22 N/A 

CF23/1-
SCRW CF23W 

Compact Fluorescent, (1) 23W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

23W CFL Mag. or Elec. 1 23 23 N/A 

CF24/1-
SCRW CF24W 

Compact Fluorescent, (1) 24W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

24W CFL Mag. or Elec. 1 24 24 N/A 

CF25/1-
SCRW CF25W 

Compact Fluorescent, (1) 25W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

25W CFL Mag. or Elec. 1 25 25 N/A 
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CF26/1-
SCRW CF26W 

Compact Fluorescent, (1) 26W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

26W CFL Mag. or Elec. 1 26 26 N/A 

CF27/1-
SCRW CF27W 

Compact Fluorescent, (1) 27W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

27W CFL Mag. or Elec. 1 27 27 N/A 

CF28/1-
SCRW CF28W 

Compact Fluorescent, (1) 28W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

28W CFL Mag. or Elec. 1 28 28 N/A 

CF29/1-
SCRW CF29W 

Compact Fluorescent, (1) 29W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

29W CFL Mag. or Elec. 1 29 29 N/A 

CF30/1-
SCRW CF30W 

Compact Fluorescent, (1) 30W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

30W CFL Mag. or Elec. 1 30 30 N/A 

CF31/1-
SCRW CF31W 

Compact Fluorescent, (1) 31W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

31W CFL Mag. or Elec. 1 31 31 N/A 

CF32/1-
SCRW CF32W 

Compact Fluorescent, (1) 32W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

32W CFL Mag. or Elec. 1 32 32 N/A 

CF33/1-
SCRW CF33W 

Compact Fluorescent, (1) 33W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

33W CFL Mag. or Elec. 1 33 33 N/A 

CF34/1-
SCRW CF34W 

Compact Fluorescent, (1) 34W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

34W CFL Mag. or Elec. 1 34 34 N/A 

CF35/1-
SCRW CF35W 

Compact Fluorescent, (1) 35W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

35W CFL Mag. or Elec. 1 35 35 N/A 

CF36/1-
SCRW CF36W 

Compact Fluorescent, (1) 36W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

36W CFL Mag. or Elec. 1 36 36 N/A 

CF37/1-
SCRW CF37W 

Compact Fluorescent, (1) 37W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

37W CFL Mag. or Elec. 1 37 37 N/A 

CF38/1-
SCRW CF38W 

Compact Fluorescent, (1) 38W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

38W CFL Mag. or Elec. 1 38 38 N/A 

CF39/1-
SCRW CF39W 

Compact Fluorescent, (1) 39W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

39W CFL Mag. or Elec. 1 39 39 N/A 

CF40/1-
SCRW CF40W 

Compact Fluorescent, (1) 40W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

40W CFL Mag. or Elec. 1 40 40 N/A 

CF41/1-
SCRW CF41W 

Compact Fluorescent, (1) 41W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

41W CFL Mag. or Elec. 1 41 41 N/A 

CF42/1-
SCRW CF42W 

Compact Fluorescent, (1) 42W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

42W CFL Mag. or Elec. 1 42 42 N/A 

CF43/1-
SCRW CF43W 

Compact Fluorescent, (1) 43W screw-in 
lamp/base w/ permanent disk installed, 
any bulb shape 

43W CFL Mag. or Elec. 1 43 43 N/A 

CF44/1-
SCRW CF44W 

Compact Fluorescent, (1) 44W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

44W CFL Mag. or Elec. 1 44 44 N/A 

CF45/1-
SCRW CF45W 

Compact Fluorescent, (1) 45W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

45W CFL Mag. or Elec. 1 45 45 N/A 

CF46/1-
SCRW CF46W 

Compact Fluorescent, (1) 46W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

46W CFL Mag. or Elec. 1 46 46 N/A 
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CF47/1-
SCRW CF47W 

Compact Fluorescent, (1) 47W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

47W CFL Mag. or Elec. 1 47 47 N/A 

CF48/1-
SCRW CF48W 

Compact Fluorescent, (1) 48W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

48W CFL Mag. or Elec. 1 48 48 N/A 

CF49/1-
SCRW CF49W 

Compact Fluorescent, (1) 49W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

49W CFL Mag. or Elec. 1 49 49 N/A 

CF50/1-
SCRW CF50W 

Compact Fluorescent, (1) 50W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

50W CFL Mag. or Elec. 1 50 50 N/A 

CF51/1-
SCRW CF51W 

Compact Fluorescent, (1) 51W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

51W CFL Mag. or Elec. 1 51 51 N/A 

CF52/1-
SCRW CF52W 

Compact Fluorescent, (1) 52W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

52W CFL Mag. or Elec. 1 52 52 N/A 

CF53/1-
SCRW CF53W 

Compact Fluorescent, (1) 53W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

53W CFL Mag. or Elec. 1 53 53 N/A 

CF54/1-
SCRW CF54W 

Compact Fluorescent, (1) 54W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

54W CFL Mag. or Elec. 1 54 54 N/A 

CF55/1-
SCRW CF55W 

Compact Fluorescent, (1) 55W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

55W CFL Mag. or Elec. 1 55 55 N/A 

CF56/1-
SCRW CF56W 

Compact Fluorescent, (1) 56W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

56W CFL Mag. or Elec. 1 56 56 N/A 

CF57/1-
SCRW CF57W 

Compact Fluorescent, (1) 57W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

57W CFL Mag. or Elec. 1 57 57 N/A 

CF58/1-
SCRW CF58W 

Compact Fluorescent, (1) 58W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

58W CFL Mag. or Elec. 1 58 58 N/A 

CF59/1-
SCRW CF59W 

Compact Fluorescent, (1) 59W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

59W CFL Mag. or Elec. 1 59 59 N/A 

CF60/1-
SCRW CF60W 

Compact Fluorescent, (1) 60W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

60W CFL Mag. or Elec. 1 60 60 N/A 

CF61/1-
SCRW CF61W 

Compact Fluorescent, (1) 61W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

61W CFL Mag. or Elec. 1 61 61 N/A 

CF62/1-
SCRW CF62W 

Compact Fluorescent, (1) 62W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

62W CFL Mag. or Elec. 1 62 62 N/A 

CF63/1-
SCRW CF63W 

Compact Fluorescent, (1) 63W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

63W CFL Mag. or Elec. 1 63 63 N/A 

CF64/1-
SCRW CF64W 

Compact Fluorescent, (1) 64W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

64W CFL Mag. or Elec. 1 64 64 N/A 

CF65/1-
SCRW CF65W 

Compact Fluorescent, (1) 65W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

65W CFL Mag. or Elec. 1 65 65 N/A 

CF66/1-
SCRW CF66W 

Compact Fluorescent, (1) 66W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

66W CFL Mag. or Elec. 1 66 66 N/A 

CF67/1-
SCRW CF67W 

Compact Fluorescent, (1) 67W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

67W CFL Mag. or Elec. 1 67 67 N/A 
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CF68/1-
SCRW CF68W 

Compact Fluorescent, (1) 68W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

68W CFL Mag. or Elec. 1 68 68 N/A 

CF69/1-
SCRW CF69W 

Compact Fluorescent, (1) 69W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

69W CFL Mag. or Elec. 1 69 69 N/A 

CF70/1-
SCRW CF70W 

Compact Fluorescent, (1) 70W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

70W CFL Mag. or Elec. 1 70 70 N/A 

CF71/1-
SCRW CF71W 

Compact Fluorescent, (1) 71W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

71W CFL Mag. or Elec. 1 71 71 N/A 

CF72/1-
SCRW CF72W 

Compact Fluorescent, (1) 72W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

72W CFL Mag. or Elec. 1 72 72 N/A 

CF73/1-
SCRW CF73W 

Compact Fluorescent, (1) 73W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

73W CFL Mag. or Elec. 1 73 73 N/A 

CF74/1-
SCRW CF74W 

Compact Fluorescent, (1) 74W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

74W CFL Mag. or Elec. 1 74 74 N/A 

CF75/1-
SCRW CF75W 

Compact Fluorescent, (1) 75W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

75W CFL Mag. or Elec. 1 75 75 N/A 

CF80/1-
SCRW CF80W 

Compact Fluorescent, (1) 80W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

80W CFL Mag. or Elec. 1 80 80 N/A 

CF85/1-
SCRW CF85W 

Compact Fluorescent, (1) 85W screw-in 
lamp/base w/permanent disk installed, 
any bulb shape 

85W CFL Mag. or Elec. 1 85 85 N/A 

CF100/1-
SCRW CF100W 

Compact Fluorescent, (1) 100W screw-
in lamp/base w/ permanent disk 
installed, any bulb shape 

100W CFL Mag. or Elec. 1 100 100 N/A 

CF125/1-
SCRW CF125W 

Compact Fluorescent, (1) 125W screw-
in lamp/base w/ permanent disk 
installed, any bulb shape 

125W CFL Mag. or Elec. 1 125 125 N/A 

CF150/1-
SCRW CF150W 

Compact Fluorescent, (1) 150W screw-
in lamp/base w/ permanent disk 
installed, any bulb shape 

150W CFL Mag. or Elec. 1 150 150 N/A 

CF200/1-
SCRW CF200W 

Compact Fluorescent, (1) 200W screw-
in lamp/base w/ permanent disk 
installed, any bulb shape 

200W CFL Mag. or Elec. 1 200 200 N/A 

CFC2/1-
SCRW CFC2W 

Compact Fluorescent, Cold Cathode, (1) 
2W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

2W Cold 
Cathode Electronic 1 2 2 N/A 

CFC2/2-
SCRW CFC2W 

Compact Fluorescent, Cold Cathode, (2) 
2W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

4W Cold 
Cathode Electronic 2 2 4 N/A 

CFC3/1-
SCRW CFC3W 

Compact Fluorescent, Cold Cathode, (1) 
3W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

3W Cold 
Cathode Electronic 1 3 3 N/A 

CFC3/2-
SCRW CFC3W 

Compact Fluorescent, Cold Cathode, (2) 
3W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

6W Cold 
Cathode Electronic 2 3 6 N/A 

CFC4/1-
SCRW CFC4W 

Compact Fluorescent, Cold Cathode, (1) 
4W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

4W Cold 
Cathode Electronic 1 4 4 N/A 

CFC4/2-
SCRW CFC4W 

Compact Fluorescent, Cold Cathode, (2) 
4W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

8W Cold 
Cathode Electronic 2 4 8 N/A 

CFC5/1-
SCRW CFC5W 

Compact Fluorescent, Cold Cathode, (1) 
5W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

5W Cold 
Cathode Electronic 1 5 5 N/A 
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CFC5/2-
SCRW CFC5W 

Compact Fluorescent, Cold Cathode, (2) 
5W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

10W Cold 
Cathode Electronic 2 5 10 N/A 

CFC8/1-
SCRW CFC8W 

Compact Fluorescent, Cold Cathode, (1) 
8W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

8W Cold 
Cathode Electronic 1 8 8 N/A 

CFC8/2-
SCRW CFC8W 

Compact Fluorescent, Cold Cathode, (2) 
8W screw-in lamp/base w/ permanent 
locking device, any bulb shape 

16W Cold 
Cathode Electronic 2 8 16 N/A 

CFC13/1-
SCRW CFC13W 

Compact Fluorescent, Cold Cathode, (1) 
13W screw-in lamp/base w/ 
permanent locking device, any bulb 
shape 

13W Cold 
Cathode Electronic 1 13 13 N/A 

CFC18/1-
SCRW CFC18W 

Compact Fluorescent, Cold Cathode, (1) 
18W screw-in lamp/base w/ 
permanent locking device, any bulb 
shape 

18W Cold 
Cathode Electronic 1 18 18 N/A 

CFD10/1 CFD10W Compact Fluorescent, 2D, (1) 10W 
lamp 

1-Lamp 10W CFL 
2D Mag-STD 1 10 16 N/A 

CFD10/1-
L CFD10W Compact Fluorescent, 2D, (1) 10W 

lamp 
1-Lamp 10W CFL 
2D Electronic 1 10 14 N/A 

CFD16/1 CFD16W Compact Fluorescent, 2D, (1) 16W 
lamp 

1-Lamp 16W CFL 
2D Mag-STD 1 16 26 N/A 

CFD16/1-
L CFD16W Compact Fluorescent, 2D, (1) 16W 

lamp 
1-Lamp 16W CFL 
2D Electronic 1 16 18 N/A 

CFD21/1 CFD21W Compact Fluorescent, 2D, (1) 21W 
lamp 

1-Lamp 21W CFL 
2D Mag-STD 1 21 26 N/A 

CFD21/1-
L CFD21W Compact Fluorescent, 2D, (1) 21W 

lamp 
1-Lamp 21W CFL 
2D Electronic 1 21 22 N/A 

CFD28/1 CFD28W Compact Fluorescent, 2D, (1) 28W 
lamp 

1-Lamp 28W CFL 
2D Mag-STD 1 28 35 N/A 

CFD28/1-
L CFD28W Compact Fluorescent, 2D, (1) 28W 

lamp 
1-Lamp 28W CFL 
2D Electronic 1 28 29 N/A 

CFD38/1 CFD38W Compact Fluorescent, 2D, (1) 38W 
lamp 

1-Lamp 38W CFL 
2D Mag-STD 1 38 46 N/A 

CFD38/1-
L CFD38W Compact Fluorescent, 2D, (1) 38W 

lamp 
1-Lamp 38W CFL 
2D Electronic 1 38 32 N/A 

CFG13/1-
L CFG13W Compact Fluorescent, Multi, GU24 with 

Integrated Ballast, (1) 13W lamp 
1-Lamp 13W CFL 
Multi Electronic 1 13 13 N/A 

CFG18/1-
L CFG18W Compact Fluorescent, Multi, GU24 with 

Integrated Ballast, (1) 18W lamp 
1-Lamp 18W CFL 
Multi Electronic 1 18 18 N/A 

CFG23/1-
L CFG23W Compact Fluorescent, Multi, GU24 with 

Integrated Ballast, (1) 23W lamp 
1-Lamp 23W CFL 
Multi Electronic 1 23 23 N/A 

CFG26/1-
L CFG26W Compact Fluorescent, Multi, GU24 with 

Integrated Ballast, (1) 26W lamp 
1-Lamp 26W CFL 
Multi Electronic 1 26 26 N/A 

CFG32/1-
L CFG32W Compact Fluorescent, Multi, GU24 with 

Integrated Ballast, (1) 32W lamp 
1-Lamp 32W CFL 
Multi Electronic 1 32 32 N/A 

CFG42/1-
L CFG42W Compact Fluorescent, Multi, GU24 with 

Integrated Ballast, (1) 42W lamp 
1-Lamp 42W CFL 
Multi Electronic 1 42 42 N/A 

CFM13/1-
L 

CFM13
W 

Compact Fluorescent, Multi, 4-pin, (1) 
13W lamp 

1-Lamp 13W CFL 
Multi 4-Pin Electronic 1 13 16 N/A 

CFM13/2-
L 

CFM13
W 

Compact Fluorescent, Multi, 4-pin, (2) 
13W lamps 

2-Lamp 13W CFL 
Multi 4-Pin Electronic 2 13 30 N/A 

CFM15/1-
L 

CFM15
W 

Compact Fluorescent, Multi, 4-pin, (1) 
15W lamp 

1-Lamp 15W CFL 
Multi 4-Pin Electronic 1 15 18 N/A 

CFM18/1-
L 

CFM18
W 

Compact Fluorescent, Multi, 4-pin, (1) 
18W lamp 

1-Lamp 18W CFL 
Multi 4-Pin Electronic 1 18 20 N/A 

CFM18/2-
L 

CFM18
W 

Compact Fluorescent, Multi, 4-pin, (2) 
18W lamps 

2-Lamp 18W CFL 
Multi 4-Pin Electronic 2 18 40 N/A 

CFM21/1-
L 

CFM21
W 

Compact Fluorescent, Multi, 4-pin, (1) 
21W lamp 

1-Lamp 21W CFL 
Multi 4-Pin Electronic 1 21 23 N/A 

CFM26/1-
L 

CFM26
W 

Compact Fluorescent, Multi, 4-pin, (1) 
26W lamp 

1-Lamp 26W CFL 
Multi 4-Pin Electronic 1 26 29 N/A 
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CFM26/2-
L 

CFM26
W 

Compact Fluorescent, Multi, 4-pin, (2) 
26W lamps 

2-Lamp 26W CFL 
Multi 4-Pin Electronic 2 26 51 N/A 

CFM28/1-
L 

CFM28
W 

Compact Fluorescent, Multi, 4-pin, (1) 
28W lamp 

1-Lamp 28W CFL 
Multi 4-Pin Electronic 1 28 31 N/A 

CFM32/1-
L 

CFM32
W 

Compact Fluorescent, Multi, 4-pin, (1) 
32W lamp 

1-Lamp 32W CFL 
Multi 4-Pin Electronic 1 32 35 N/A 

CFM42/1-
L 

CFM42
W 

Compact Fluorescent, Multi, 4-pin, (1) 
42W lamp 

1-Lamp 42W CFL 
Multi 4-Pin Electronic 1 42 46 N/A 

CFM42/2-
L 

CFM42
W 

Compact Fluorescent, Multi, 4-pin, (2) 
42W lamps 

2-Lamp 42W CFL 
Multi 4-Pin Electronic 2 42 93 N/A 

CFM42/8-
L 

CFM42
W 

Compact Fluorescent, Multi, 4-pin, (8) 
42W lamps, (4) 2-lamp ballasts 

8-Lamp 42W CFL 
Multi 4-Pin Electronic 8 42 372 N/A 

CFM57/1-
L 

CFM57
W 

Compact Fluorescent, Multi, 4-pin, (1) 
57W lamp 

1-Lamp 57W CFL 
Multi 4-Pin Electronic 1 57 59 N/A 

CFM60/1-
L 

CFM60
W 

Compact Fluorescent, Multi, 4-pin, (1) 
60W lamp 

1-Lamp 60W CFL 
Multi 4-Pin Electronic 1 60 70 N/A 

CFM70/1-
L 

CFM70
W 

Compact Fluorescent, Multi, 4-pin, (1) 
70W lamp 

1-Lamp 70W CFL 
Multi 4-Pin Electronic 1 70 73 N/A 

CFM85/1-
L 

CFM85
W 

Compact Fluorescent, Multi, 4-pin, (1) 
85W lamp 

1-Lamp 85W CFL 
Multi 4-Pin Electronic 1 85 96 N/A 

CFM120/
1-L 

CFM120
W 

Compact Fluorescent, Multi, 4-pin, (1) 
120W lamp 

1-Lamp 120W 
CFL Multi 4-Pin Electronic 1 120 135 N/A 

CFQ9/1 CFQ9W Compact Fluorescent, Quad, (1) 9W 
lamp 

1-Lamp 9W CFL 
Quad Mag-STD 1 9 14 N/A 

CFQ9/2 CFQ9W Compact Fluorescent, Quad, (2) 9W 
lamps 

2-Lamp 9W CFL 
Quad Mag-STD 2 9 23 N/A 

CFQ10/1 CFQ10W Compact Fluorescent, quad, (1) 10W 
lamp 

1-Lamp 10W CFL 
Quad Mag-STD 1 10 15 N/A 

CFQ13/1 CFQ13W Compact Fluorescent, quad, (1) 13W 
lamp 

1-Lamp 13W CFL 
Quad Mag-STD 1 13 17 N/A 

CFQ13/1-
L CFQ13W Compact Fluorescent, quad, (1) 13W 

lamp, BF=1.05 
1-Lamp 13W CFL 
Quad Electronic 1 13 15 N/A 

CFQ13/2 CFQ13W Compact Fluorescent, quad, (2) 13W 
lamps 

2-Lamp 13W CFL 
Quad Mag-STD 2 13 31 N/A 

CFQ13/2-
L CFQ13W Compact Fluorescent, quad, (2) 13W 

lamps, BF=1.0 
2-Lamp 13W CFL 
Quad Electronic 2 13 28 N/A 

CFQ13/3 CFQ13W Compact Fluorescent, quad, (3) 13W 
lamps 

3-Lamp 13W CFL 
Quad Mag-STD 3 13 48 N/A 

CFQ15/1 CFQ15W Compact Fluorescent, quad, (1) 15W 
lamp 

1-Lamp 15W CFL 
Quad Mag-STD 1 15 20 N/A 

CFQ17/1 CFQ17W Compact Fluorescent, quad, (1) 17W 
lamp 

1-Lamp 17W CFL 
Quad Mag-STD 1 17 24 N/A 

CFQ17/2 CFQ17W Compact Fluorescent, quad, (2) 17W 
lamps 

2-Lamp 17W CFL 
Quad Mag-STD 2 17 48 N/A 

CFQ18/1 CFQ18W Compact Fluorescent, quad, (1) 18W 
lamp 

1-Lamp 18W CFL 
Quad Mag-STD 1 18 26 N/A 

CFQ18/1-
L CFQ18W Compact Fluorescent, quad, (1) 18W 

lamp, BF=1.0 
1-Lamp 18W CFL 
Quad Electronic 1 18 20 N/A 

CFQ18/2 CFQ18W Compact Fluorescent, quad, (2) 18W 
lamps 

2-Lamp 18W CFL 
Quad Mag-STD 2 18 45 N/A 

CFQ18/2-
L CFQ18W Compact Fluorescent, quad, (2) 18W 

lamp, BF=1.0 
2-Lamp 18W CFL 
Quad Electronic 2 18 38 N/A 

CFQ18/4 CFQ18W Compact Fluorescent, quad, (4) 18W 
lamps 

4-Lamp 18W CFL 
Quad Mag-STD 2 18 90 N/A 

CFQ20/1 CFQ20W Compact Fluorescent, quad, (1) 20W 
lamp 

1-Lamp 20W CFL 
Quad Mag-STD 1 20 23 N/A 

CFQ20/2 CFQ20W Compact Fluorescent, quad, (2) 20W 
lamps 

2-Lamp 20W CFL 
Quad Mag-STD 2 20 46 N/A 

CFQ22/1 CFQ22W Compact Fluorescent, Quad, (1) 22W 
lamp 

1-Lamp 22W CFL 
Quad Mag-STD 1 22 24 N/A 

CFQ22/2 CFQ22W Compact Fluorescent, Quad, (2) 22W 
lamps 

2-Lamp 22W CFL 
Quad Mag-STD 2 22 48 N/A 

CFQ22/3 CFQ22W Compact Fluorescent, Quad, (3) 22W 
lamps 

3-Lamp 22W CFL 
Quad Mag-STD 3 22 72 N/A 
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CFQ23/1 CFQ23W Compact Fluorescent, Quad, (1) 23W 
lamp 

1-Lamp 23W CFL 
Quad Mag-STD 1 23 27 N/A 

CFQ25/1 CFQ25W Compact Fluorescent, Quad, (1) 25W 
lamp 

1-Lamp 25W CFL 
Quad Mag-STD 1 25 33 N/A 

CFQ25/2 CFQ25W Compact Fluorescent, Quad, (2) 25W 
lamps 

2-Lamp 25W CFL 
Quad Mag-STD 2 25 66 N/A 

CFQ26/1 CFQ26W Compact Fluorescent, quad, (1) 26W 
lamp 

1-Lamp 26W CFL 
Quad Mag-STD 1 26 33 N/A 

CFQ26/1-
L CFQ26W Compact Fluorescent, quad, (1) 26W 

lamp, BF=0.95 
1-Lamp 26W CFL 
Quad Electronic 1 26 27 N/A 

CFQ26/2 CFQ26W Compact Fluorescent, quad, (2) 26W 
lamps 

2-Lamp 26W CFL 
Quad Mag-STD 2 26 66 N/A 

CFQ26/2-
L CFQ26W Compact Fluorescent, quad, (2) 26W 

lamps, BF=0.95 
2-Lamp 26W CFL 
Quad Electronic 2 26 50 N/A 

CFQ26/3 CFQ26W Compact Fluorescent, quad, (3) 26W 
lamps 

3-Lamp 26W CFL 
Quad Mag-STD 3 26 99 N/A 

CFQ26/6-
L CFQ26W Compact Fluorescent, quad, (6) 26W 

lamps, BF=0.95 
6-Lamp 26W CFL 
Quad Electronic 6 26 150 N/A 

CFQ28/1 CFQ28W Compact Fluorescent, quad, (1) 28W 
lamp 

1-Lamp 28W CFL 
Quad Mag-STD 1 28 33 N/A 

CFQ28/1-
L CFQ28W Compact Fluorescent, quad, (1) 28W 

lamp 
1-Lamp 28W CFL 
Quad Electronic 1 28 31 N/A 

CFQ28/2-
L CFQ28W Compact Fluorescent, quad, (2) 28W 

lamps 
2-Lamp 28W CFL 
Quad Electronic 2 28 60 N/A 

CFT5/1 CFT5W Compact Fluorescent, twin, (1) 5W 
lamp 

1-Lamp 5W CFL 
Twin Mag-STD 1 5 9 N/A 

CFT5/2 CFT5W Compact Fluorescent, long twin, (2) 5W 
lamps 

2-Lamp 5W CFL 
Twin Mag-STD 2 5 18 N/A 

CFT7/1 CFT7W Compact Fluorescent, twin, (1) 7W 
lamp 

1-Lamp 7W CFL 
Twin Mag-STD 1 7 10 N/A 

CFT7/2 CFT7W Compact Fluorescent, twin, (2) 7W 
lamps 

2-Lamp 7W CFL 
Twin Mag-STD 2 7 21 N/A 

CFT9/1 CFT9W Compact Fluorescent, twin, (1) 9W 
lamp 

1-Lamp 9W CFL 
Twin Mag-STD 1 9 12 N/A 

CFT9/2 CFT9W Compact Fluorescent, twin, (2) 9W 
lamps 

2-Lamp 9W CFL 
Twin Mag-STD 2 9 23 N/A 

CFT9/3 CFT9W Compact Fluorescent, twin, (3) 9 W 
lamps 

3-Lamp 9W CFL 
Twin Mag-STD 3 9 34 N/A 

CFT13/1 CFT13W Compact Fluorescent, twin, (1) 13W 
lamp 

1-Lamp 13W CFL 
Twin Mag-STD 1 13 17 N/A 

CFT13/1-L CFT13W Compact Fluorescent, twin, (1) 13W 
lamp 

1-Lamp 13W CFL 
Twin Electronic 1 13 15 N/A 

CFT13/2 CFT13W Compact Fluorescent, twin, (2) 13W 
lamps 

2-Lamp 13W CFL 
Twin Mag-STD 2 13 31 N/A 

CFT13/2-L CFT13W Compact Fluorescent, twin, (2) 13W 
lamps 

2-Lamp 13W CFL 
Twin Electronic 2 13 28 N/A 

CFT13/3 CFT13W Compact Fluorescent, twin, (3) 13 W 
lamps 

3-Lamp 13W CFL 
Twin Mag-STD 3 13 48 N/A 

CFT18/1 CFT18W Compact Fluorescent, Long twin., (1) 
18W lamp 

1-Lamp 18W CFL 
Twin Mag-STD 1 18 24 N/A 

CFT18/1-L CFT18W Compact Fluorescent, twin, (1) 18W 
lamp 

1-Lamp 18W CFL 
Twin Electronic 1 18 20 N/A 

CFT18/2 CFT18W Compact Fluorescent, twin, (2) 18 W 
lamps 

2-Lamp 18W CFL 
Twin Mag-STD 2 18 38 N/A 

CFT22/1 CFT22W Compact Fluorescent, twin, (1) 22W 
lamp 

1-Lamp 22W CFL 
Twin Mag-STD 1 22 27 N/A 

CFT22/2 CFT22W Compact Fluorescent, twin, (2) 22W 
lamps 

2-Lamp 22W CFL 
Twin Mag-STD 2 22 54 N/A 

CFT22/4 CFT22W Compact Fluorescent, twin, (4) 22W 
lamps 

4-Lamp 22W CFL 
Twin Mag-STD 4 22 108 N/A 

CFT24/1 CFT24W Compact Fluorescent, long twin, (1) 
24W lamp 

1-Lamp 24W CFL 
Twin Mag-STD 1 24 32 N/A 

CFT26/1 CFT26W Compact Fluorescent, twin, (1) 26W 
lamp 

1-Lamp 26W CFL 
Twin Mag-STD 1 26 32 N/A 
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CFT26/1-L CFT26W Compact Fluorescent, twin, (1) 26W 
lamp 

1-Lamp 26W CFL 
Twin Electronic 1 26 27 N/A 

CFT26/2-L CFT26W Compact Fluorescent, twin, (2) 26W 
lamps 

2-Lamp 26W CFL 
Twin Electronic 2 26 51 N/A 

CFT28/1 CFT28W Compact Fluorescent, twin, (1) 28W 
lamp 

1-Lamp 28W CFL 
Twin Mag-STD 1 28 33 N/A 

CFT28/2 CFT28W Compact Fluorescent, twin, (2) 28W 
lamps 

2-Lamp 28W CFL 
Twin Mag-STD 2 28 66 N/A 

CFT32/1-L CFT32W Compact Fluorescent, twin, (1) 32W 
lamp 

1-Lamp 32W CFL 
Twin Electronic 1 32 34 N/A 

CFT32/2-L CFT32W Compact Fluorescent, twin, (2) 32W 
lamps 

2-Lamp 32W CFL 
Twin Electronic 2 32 62 N/A 

CFT32/6-L CFT32W Compact Fluorescent, twin, (6) 32W 
lamps 

6-Lamp 32W CFL 
Twin Electronic 6 32 186 N/A 

CFT36/1 CFT36W Compact Fluorescent, long twin, (1) 
36W lamp 

1-Lamp 36W CFL 
Long Twin Mag-STD 1 36 51 N/A 

CFT40/1 CFT40W Compact Fluorescent, long twin, (1) 
40W lamp 

1-Lamp 40W CFL 
Long Twin Mag-STD 1 40 46 N/A 

CFT40/1-L CFT40W Compact Fluorescent, long twin, (1) 
40W lamp 

1-Lamp 40W CFL 
Long Twin Electronic 1 40 43 N/A 

CFT40/2 CFT40W Compact Fluorescent, long twin, (2) 
40W lamps 

2-Lamp 40W CFL 
Long Twin Mag-STD 2 40 85 N/A 

CFT40/2-L CFT40W Compact Fluorescent, long twin, (2) 
40W lamps 

2-Lamp 40W CFL 
Long Twin Electronic 2 40 72 N/A 

CFT40/3 CFT40W Compact Fluorescent, long twin, (3) 40 
W lamps 

3-Lamp 40W CFL 
Long Twin Mag-STD 3 40 133 N/A 

CFT40/3-L CFT40W Compact Fluorescent, long twin, (3) 
40W lamps 

3-Lamp 40W CFL 
Long Twin Electronic 3 40 105 N/A 

CFT40/5-L CFT40W Compact Fluorescent, long twin, (5) 
40W lamps 

5-Lamp 40W CFL 
Long Twin Electronic 5 40 177 N/A 

CFT50/1-L CFT50W Compact Fluorescent, long twin, (1) 
50W lamp 

1-Lamp 50W CFL 
Long Twin Electronic 1 50 54 N/A 

CFT50/2-L CFT50W Compact Fluorescent, long twin, (2) 
50W lamps 

1-Lamp 50W CFL 
Long Twin Electronic 1 50 108 N/A 

CFT55/1-L CFT55W Compact Fluorescent, long twin, (1) 
55W lamp 

1-Lamp 55W CFL 
Long Twin Electronic 1 55 58 N/A 

CFT55/2-L CFT55W Compact Fluorescent, long twin, (2) 
55W lamps 

2-Lamp 55W CFL 
Long Twin Electronic 2 55 108 N/A 

CFT55/3-L CFT55W Compact Fluorescent, long twin, (3) 
55W lamps 

3-Lamp 55W CFL 
Long Twin Electronic 3 55 168 N/A 

CFT55/4-L CFT55W Compact Fluorescent, long twin, (4) 
55W lamps 

4-Lamp 55W CFL 
Long Twin Electronic 4 55 220 N/A 

CFT80/1-L CFT80W Compact Fluorescent, long twin, (1) 
80W lamp 

1-Lamp 80W CFL 
Long Twin Electronic 1 80 90 N/A 

EXIT Sign Fixtures 

ECF5/1 CFT5W EXIT Compact Fluorescent, (1) 5W lamp 1-Lamp 5W CFL 
Exit Mag-STD 1 5 9 16 

ECF5/2 CFT5W EXIT Compact Fluorescent, (2) 5W 
lamps 

2-Lamp 5W CFL 
Exit Mag-STD 2 5 20 16 

ECF6/1 CFT6W EXIT Compact Fluorescent, (1) 6W lamp 1-Lamp 6W CFL 
Exit Mag-STD 1 6 13 16 

ECF6/2 CFT6W EXIT Compact Fluorescent, (2) 6W 
lamps, (2) ballasts 

2-Lamp 6W CFL 
Exit Mag-STD 2 6 26 16 

ECF7/1 CFT7W EXIT Compact Fluorescent, (1) 7W lamp 1-Lamp 7W CFL 
Exit Mag-STD 1 7 10 16 

ECF7/2 CFT7W EXIT Compact Fluorescent, (2) 7W 
lamps 

2-Lamp 7W CFL 
Exit Mag-STD 2 7 21 16 

ECF9/1 CFT9W EXIT Compact Fluorescent, (1) 9W lamp 1-Lamp 9W CFL 
Exit Mag-STD 1 9 12 16 

ECF9/2 CFT9W EXIT Compact Fluorescent, (2) 9W 
lamps 

2-Lamp 9W CFL 
Exit Mag-STD 2 9 20 16 

EF2/2 F2T1 EXIT Sub-miniature T-1 Fluorescent, (2) 
lamps 

2-Lamp 2W T-1 
Exit Electronic 2 2 5 16 
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EF6/1 F6T5 EXIT Miniature Bi-pin Fluorescent, (1) 
6W lamp, (1) ballast 

1-Lamp 6W Bi-
Pin Fluorescent 
Exit 

Mag-STD 1 6 9 16 

EF6/2 F6T5 EXIT Miniature Bi-pin Fluorescent, (2) 
6W lamps, (2) ballasts 

2-Lamp 6W Bi-
Pin Fluorescent 
Exit 

Mag-STD 2 6 18 16 

EF8/1 F8T5 EXIT T5 Fluorescent, (1) 8W lamp 1-Lamp 8W T-5 
Exit Mag-STD 1 8 12 16 

EF8/2 F8T5 EXIT T5 Fluorescent, (2) 8W lamps 2-Lamp 8W T-5 
Exit Mag-STD 2 8 24 16 

EI5/1 I5 EXIT Incandescent, (1) 5W lamp 
1-Lamp 5W 
incandescent 
Exit 

 1 5 5 1.5 

EI5/2 I5 EXIT Incandescent, (2) 5W lamps 
2-Lamp 5W 
incandescent 
Exit 

 2 5 10 1.5 

EI7.5/1 I7.5 EXIT Tungsten, (1) 7.5 W lamp 1-Lamp 7.5W 
Tungsten Exit 

 1 7.5 8 1.5 

EI7.5/2 I7.5 EXIT Tungsten, (2) 7.5 W lamps 2-Lamp 7.5W 
Tungsten Exit 

 2 7.5 15 1.5 

EI10/2 I10 EXIT Incandescent, (2) 10W lamps 
2-Lamp 10W 
incandescent 
Exit 

 2 10 20 1.5 

EI15/1 I15 EXIT Incandescent, (1) 15W lamp 
1-Lamp 15W 
incandescent 
Exit 

 1 15 15 1.5 

EI15/2 I15 EXIT Incandescent, (2) 15W lamps 
2-Lamp 15W 
incandescent 
Exit 

 2 15 30 1.5 

EI20/1 I20 EXIT Incandescent, (1) 20W lamp 
1-Lamp 20W 
incandescent 
Exit 

 1 20 20 1.5 

EI20/2 I20 EXIT Incandescent, (2) 20W lamps 
2-Lamp 20W 
incandescent 
Exit 

 2 20 40 1.5 

EI25/1 I25 EXIT Incandescent, (1) 25W lamp 
1-Lamp 25W 
incandescent 
Exit 

 1 25 25 1.5 

EI25/2 I25 EXIT Incandescent, (2) 25W lamps 
2-Lamp 25W 
incandescent 
Exit 

 2 25 50 1.5 

EI34/1 I34 EXIT Incandescent, (1) 34W lamp 
1-Lamp 34W 
incandescent 
Exit 

 1 34 34 1.5 

EI34/2 I34 EXIT Incandescent, (2) 34W lamps 
2-Lamp 34W 
incandescent 
Exit 

 2 34 68 1.5 

EI40/1 I40 EXIT Incandescent, (1) 40W lamp 
1-Lamp 40W 
incandescent 
Exit 

 1 40 40 1.5 

EI40/2 I40 EXIT Incandescent, (2) 40W lamps 
2-Lamp 40W 
incandescent 
Exit 

 2 40 80 1.5 

EI50/2 I50 EXIT Incandescent, (2) 50W lamps 
2-Lamp 50W 
incandescent 
Exit 

 2 50 100 1.5 

EI6/1 6S6 EXIT Incandescent, (1) 6 W lamp 
1-Lamp 6W 
incandescent 
Exit 

 1 6 6 1.5 

EI6/2 6S6 EXIT Incandescent, (2) 6 W lamps 
2-Lamp 6W 
incandescent 
Exit 

 2 6 12 1.5 

ELED2/1 LED2W EXIT Light Emitting Diode, (1) 2W lamp, 
Single Sided 

1-Lamp 2W LED 
Exit 

 1 2 2 15 
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ELED2/2 LED2W EXIT Light Emitting Diode, (2) 2W 
lamps, Dual Sided 

2-Lamp 2W LED 
Exit 

 2 2 4 15 

ELED3 LED3W EXIT Light Emitting Diode, (1) 3W lamp, 
Single Sided 

1-Lamp 3W LED 
Exit 

 1 3 3 15 

EP P0W EXIT Photoluminescent, 0W Photoluminesce
nt Exit Sign 

 0 0 0 15 

T5 Linear Fluorescent Systems 

F22PS F13T5 
Fluorescent, (2) 21", Preheat T5 lamps, 
(1) Magnetic ballasts with integral 
starter, (BF=0.80) 

2' 2-Lamp T5 Mag-STD 2 13 26 15.5 

F24PS F13T5 
Fluorescent, (4) 21", Preheat T5 lamps, 
(2) Magnetic ballasts with integral 
starter (BF=0.80) 

2' 4-Lamp T5 Mag-STD 4 13 53 15.5 

F21GPL-H F14T5 
Fluorescent (1) 22" (563mm) T-5 lamp; 
(1) Prog.Start or PRS Ballast, HLO (.95 < 
BF < 1.1) 

2' 1-Lamp T5 PRS Elec. 1 14 18 15.5 

F22GPL-H F14T5 
Fluorescent (2) 22" (563mm) T-5 lamps; 
(1) Prog.Start or PRS Ballast, HLO (.95 < 
BF < 1.1) 

2' 2-Lamp T5 PRS Elec. 2 14 33 15.5 

F23GPL-H F14T5 
Fluorescent (3) 22" (563mm)T-5 lamps; 
(1) Prog.Start or PRS Ballast, HLO (.95 < 
BF < 1.1) 

2' 3-Lamp T5 PRS Elec. 3 14 50 15.5 

F23GPL/2
-H F14T5 

Fluorescent (3) 22" (563mm)T-5 lamps; 
(2) Prog.Start or PRS Ballasts, HLO (.95 
< BF < 1.1) 

2' 3-Lamp T5 PRS Elec. 3 14 51 15.5 

F24GPL/2
-H F14T5 

Fluorescent (4) 22" (563mm)T-5 lamps; 
(2) Prog.Start or PRS Ballasts, HLO (.95 
< BF < 1.1) 

2' 4-Lamp T5 PRS Elec. 4 14 66 15.5 

F31GPL-H F21T5 
Fluorescent (1) 34" (863mm) T-5 lamp; 
(1) Prog.Start or PRS Ballast, HLO (.95 < 
BF < 1.1) 

3' 1-Lamp T5 PRS Elec. 1 21 25 15.5 

F32GPL-H F21T5 
Fluorescent (2) 34" (863mm) T-5 lamps; 
(1) Prog.Start or PRS Ballast, HLO (.95 < 
BF < 1.1) 

3' 2-Lamp T5 PRS Elec. 2 21 48 15.5 

F33GPL/2
-H F21T5 

Fluorescent (3) 34" (863mm)T-5 lamps; 
(2) Prog.Start or PRS Ballasts, HLO (.95 
< BF < 1.1) 

3' 3-Lamp T5 PRS Elec. 3 21 73 15.5 

F34GPL/2
-H F21T5 

Fluorescent (4) 34" (863mm)T-5 lamps; 
(2) Prog.Start or PRS Ballasts, HLO (.95 
< BF < 1.1) 

3' 4-Lamp T5 PRS Elec. 4 21 96 15.5 

F21GPHL-
H 

F24T5/H
O 

Fluorescent (1) 22" (563mm) T-5 HO 
lamp; (1) Prog.Start or PRS Ballast, HLO 
(.95 < BF < 1.1) 

2' 1-Lamp T5HO PRS Elec. 1 24 27 15.5 

F22GPHL-
H 

F24T5/H
O 

Fluorescent (2) 22" (563mm) T-5 HO 
lamps; (1) Prog.Start or PRS Ballast, 
HLO (.95 < BF < 1.1) 

2' 2-Lamp T5HO PRS Elec. 2 24 52 15.5 

F23GPHL/
2-H 

F24T5/H
O 

Fluorescent (3) 22" (563mm)T-5 HO 
lamps; (2) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

2' 3-Lamp T5HO PRS Elec. 3 24 79 15.5 

F24GPHL/
2-H 

F24T5/H
O 

Fluorescent (4) 22" (563mm)T-5 HO 
lamps; (2) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

2' 4-Lamp T5HO PRS Elec. 4 24 104 15.5 

F26GPHL/
3-H 

F24T5/H
O 

Fluorescent (4) 22" (563mm) T-5 HO 
lamps; (3) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

2' 6-Lamp T5HO PRS Elec. 6 24 156 15.5 

F41GPL-H F28T5 
Fluorescent (1) 45.8" (1163mm) T-5 
lamp; (1) PRS Electronic Ballast, HLO 
(.95 < BF < 1.1) 

4' 1-Lamp T5 PRS Elec. 1 28 33 15.5 

F41GPL/T
2-H F28T5 

Fluorescent (1) 45.8" (1163mm) T-5 
lamp; Tandem 2-lamp PRS Ballast,HLO 
(.95 < BF < 1.1) 

4' 1-Lamp T5 PRS Elec. 1 28 32 15.5 

F42GPL-H F28T5 
Fluorescent (2) 45.8" (1163mm) T-5 
lamps; (1) PRS Electronic Ballast, HLO 
(.95 < BF < 1.1) 

4' 2-Lamp T5 PRS Elec. 2 28 63 15.5 
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F43GPL/2
-H F28T5 

Fluorescent (3) 45.8" (1163mm)T-5 
lamps; (2) PRS Electronic Ballasts, HLO 
(.95 < BF < 1.1) 

4' 3-Lamp T5 PRS Elec. 3 28 96 15.5 

F44GPL/2
-H F28T5 

Fluorescent (4) 45.8" (1163mm)T-5 
lamps; (2) PRS Electronic Ballasts, HLO 
(.95 < BF < 1.1) 

4' 4-Lamp T5 PRS Elec. 4 28 126 15.5 

F51GPL-H F35T5 
Fluorescent (1) 57.6" (1463mm) T-5 
lamp; (1) Prog.Start or PRS Ballast, HLO 
(.95 < BF < 1.1) 

5' 1-Lamp T5 PRS Elec. 1 35 40 15.5 

F52GPL-H F35T5 
Fluorescent (2) 57.6" (1463mm) T-5 
lamps; (1) Prog.Start or PRS Ballast, 
HLO (.95 < BF < 1.1) 

5' 2-Lamp T5 PRS Elec. 2 35 78 15.5 

F53GPL/2
-H F35T5 

Fluorescent (3) 57.6" (1463mm)T-5 
lamps; (2) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

5' 3-Lamp T5 PRS Elec. 3 35 118 15.5 

F54GPL/2
-H F35T5 

Fluorescent (4) 57.6" (1463mm)T-5 
lamps; (2) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

5' 4-Lamp T5 PRS Elec. 4 35 156 15.5 

F31GPHL-
H 

F39T5/H
O 

Fluorescent (1) 34" (863mm) T-5 HO 
lamp; (1) Prog.Start or PRS Ballast, HLO 
(.95 < BF < 1.1) 

3' 1-Lamp T5 PRS Elec. 1 39 44 15.5 

F32GPHL-
H 

F39T5/H
O 

Fluorescent (2) 34" (863mm) T-5 HO 
lamps; (1) Prog.Start or PRS Ballast, 
HLO (.95 < BF < 1.1) 

3' 2-Lamp T5 PRS Elec. 2 39 86 15.5 

F33GPHL/
2-H 

F39T5/H
O 

Fluorescent (3) 34" (863mm)T-5 HO 
lamps; (2) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

3' 3-Lamp T5 PRS Elec. 3 39 130 15.5 

F34GPHL/
2-H 

F39T5/H
O 

Fluorescent (4) 34" (863mm)T-5 HO 
lamps; (2) Prog.Start or PRS Ballasts, 
HLO (.95 < BF < 1.1) 

3' 4-Lamp T5 PRS Elec. 4 39 172 15.5 

F46GPRL/
2-H 

F45T5/H
O-RW 

Fluorescent, (6) 45.8" T-5 HO reduced-
wattage lamps, (2) PRS Electronic 
Ballasts, HLO (.95 < BF < 1.1) 

4' 6-Lamp T5HO PRS Elec. 6 54 332 15.5 

F46GPRL/
3-H 

F45T5/H
O-RW 

Fluorescent, (6) 45.8" T-5 HO reduced-
wattage lamps, (3) PRS Electronic 
Ballasts, HLO (.95 < BF < 1.1) 

4' 6-Lamp T5HO PRS Elec. 6 54 330 15.5 

F41GPHL-
H 

F54T5/H
O 

Fluorescent (1) 45.8" T-5 HO lamp, (1) 
PRS Electronic Ballast, HLO (.95 < BF < 
1.1) 

4' 1-Lamp T5HO PRS Elec. 1 54 64 15.5 

F41GPHL/
T2-H 

F54T5/H
O 

Fluorescent (1) 45.8" T-5 HO lamp, 
Tandem 2-lamp PRS Ballast, HLO (.95 < 
BF < 1.1) 

4' 1-Lamp T5HO PRS Elec. 1 54 59 15.5 

F42GPHL-
H 

F54T5/H
O 

Fluorescent (2) 45.8" T-5 HO lamps, (1) 
PRS Electronic Ballast, HLO (.95 < BF < 
1.1) 

4' 2-Lamp T5HO PRS Elec. 2 54 117 15.5 

F43GPHL-
H 

F54T5/H
O 

Fluorescent, (3) 45.8" T-5 HO lamps, (1) 
PRS Electronic Ballast, HLO (.95 < BF < 
1.1) 

4' 3-Lamp T5HO PRS Elec. 3 54 181 15.5 

F43GPHL/
2-H 

F54T5/H
O 

Fluorescent (3) 45.8" T-5 HO lamps, (2) 
PRS Electronic Ballasts, HLO (.95 < BF < 
1.1) 

4' 3-Lamp T5HO PRS Elec. 3 54 181 15.5 

F44GPHL-
H 

F54T5/H
O 

Fluorescent, (4) 45.8" T-5 HO lamps, (1) 
PRS Electronic Ballast, HLO (.95 < BF < 
1.1) 

4' 4-Lamp T5HO PRS Elec. 4 54 230 15.5 

F44GPHL/
2-H 

F54T5/H
O 

Fluorescent (4) 45.8" T-5 HO lamps, (2) 
PRS Electronic Ballasts, HLO (.95 < BF < 
1.1) 

4' 4-Lamp T5HO PRS Elec. 4 54 234 15.5 

F45GPHL/
2-H 

F54T5/H
O 

Fluorescent (5) 45.8" T-5 HO lamps, (2) 
PRS Electronic Ballast, HLO (.95 < BF < 
1.1) 

4' 5-Lamp T5HO PRS Elec. 5 54 298 15.5 

F45GPRL/
2-H 

F54T5/H
O-RW 

Fluorescent (5) 45.2" T-5 HO reduced-
wattage lamp, (2) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 5-Lamp T5HO PRS Elec. 5 47-51 276 15.5 
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F46GPHL/
2-H 

F54T5/H
O 

Fluorescent, (6) 45.8" T-5 HO lamps, (2) 
PRS Electronic Ballasts, HLO (.95 < BF < 
1.1) 

4' 6-Lamp T5HO PRS Elec. 6 54 362 15.5 

F46GPHL/
3-H 

F54T5/H
O 

Fluorescent, (6) 45.8" T-5 HO lamps, (3) 
PRS Electronic Ballasts, HLO (.95 < BF < 
1.1) 

4' 6-Lamp T5HO PRS Elec. 6 54 351 15.5 

F48GPHL/
2-H 

F54T5/H
O 

Fluorescent, (8) 45.8" T-5 HO lamps, (2) 
PRS Electronic Ballasts, HLO (.95 < BF < 
1.1) 

4' 8-Lamp T5HO PRS Elec. 8 54 460 15.5 

F48GPHL/
4-H 

F54T5/H
O 

Fluorescent, (8) 45.8" T-5 HO lamps, (4) 
PRS Electronic Ballasts, HLO (.95 < BF < 
1.1) 

4' 8-Lamp T5HO PRS Elec. 8 54 468 15.5 

F410GPHL
/3-H 

F54T5/H
O 

Fluorescent, (10) 45.8" T-5 HO lamps, 
(3) PRS Electronic Ballasts, HLO (.95 < 
BF < 1.1) 

4' 10L T5HO PRS Elec. 10 54 577 15.5 

F410GPHL
/5-H 

F54T5/H
O 

Fluorescent, (10) 45.8" T-5 HO lamps, 
(5) PRS Electronic Ballasts, HLO (.95 < 
BF < 1.1) 

4' 10L T5HO PRS Elec. 10 54 585 15.5 

F412GPHL
/3-H 

F54T5/H
O 

Fluorescent, (12) 45.8" T-5 HO lamps, 
(3) PRS Electronic Ballasts, HLO (.95 < 
BF < 1.1) 

4' 12 T5HO PRS Elec. 12 54 690 15.5 

F412GPHL
/6-H 

F54T5/H
O 

Fluorescent, (12) 45.8" T-5 HO lamps, 
(6) PRS Electronic Ballasts, HLO (.95 < 
BF < 1.1) 

4' 12-Lamp T5HO PRS Elec. 12 54 702 15.5 

F41GPRL-
H 

F54T5/H
O-RW 

Fluorescent (1) 45.2" T-5 HO reduced-
wattage lamp, (1) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 1-Lamp T5HO PRS Elec. 1 47-51 61 15.5 

F42GPRL-
H 

F54T5/H
O-RW 

Fluorescent (2) 45.2" T-5 HO reduced-
wattage lamp, (1) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 2-Lamp T5HO PRS Elec. 2 47-51 110 15.5 

F43GPRL-
H 

F54T5/H
O-RW 

Fluorescent (3) 45.2" T-5 HO reduced-
wattage lamp, (1) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 3-Lamp T5HO PRS Elec. 3 47-51 166 15.5 

F44GPRL-
H 

F54T5/H
O-RW 

Fluorescent (4) 45.2" T-5 HO reduced-
wattage lamp, (1) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 4-Lamp T5HO PRS Elec. 4 47-51 211 15.5 

F48GPRL/
2-H 

F54T5/H
O-RW 

Fluorescent, (8) 45.8" T-5 HO reduced-
wattage lamps, (2) PRS Electronic 
Ballasts, HLO (.95 < BF < 1.1) 

4' 8-Lamp T5HO PRS Elec. 8 50 428 15.5 

F48GPRL/
4-H 

F54T5/H
O-RW 

Fluorescent, (8) 45.8" T-5 HO reduced-
wattage lamps, (4) PRS Electronic 
Ballasts, HLO (.95 < BF < 1.1) 

4' 8-Lamp T5HO PRS Elec. 8 50 436 15.5 

F410GPRL
/3-H 

F54T5/H
O-RW 

Fluorescent, (10) 45.8" T-5 HO reduced-
wattage lamps, (3) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 10L T5HO PRS Elec. 10 50 537 15.5 

F410GPRL
/5-H 

F54T5/H
O-RW 

Fluorescent, (10) 45.8" T-5 HO reduced-
wattage lamps, (5) PRS Electronic 
Ballast, HLO (.95 < BF < 1.1) 

4' 10L T5HO PRS Elec. 10 50 545 15.5 

F412GPRL
/3-H 

F54T5/H
O-RW 

Fluorescent, (12) 45.8" T-5 HO reduced-
wattage lamps, (3) PRS Electronic 
Ballasts, HLO (.95 < BF < 1.1) 

4' 12-Lamp T5HO PRS Elec. 12 50 642 15.5 

F412GPRL
/6-H 

F54T5/H
O-RW 

Fluorescent, (12) 45.8" T-5 HO reduced-
wattage lamps, (6) PRS Electronic 
Ballasts, HLO (.95 < BF < 1.1) 

4' 12-Lamp T5HO PRS Elec. 12 50 654 15.5 

F51GPHL-
H 

F80T5/H
O 

Fluorescent (1) 57.6" (1463mm) T-5 HO 
lamp; (1) Prog.Start or PRS Ballast, HLO 
(.95 < BF < 1.1) 

5' 1-Lamp T5HO PRS Elec. 1 80 90 15.5 

F52GPHL/
2-H 

F80T5/H
O 

Fluorescent (2) 57.6" (1463mm) T-5 HO 
lamps; (1) Prog.Start or PRS Ballast, 
HLO (.95 < BF < 1.1) 

5' 2-Lamp T5HO PRS Elec. 2 80 180 15.5 

T8 Linear Fluorescent Systems 

F1.51LS F15T8 Fluorescent, (1) 18" T-8 lamp 1.5' 1-Lamp T8 Mag-STD 1 15 19 15.5 

F1.52LS F15T8 Fluorescent, (2) 18" T-8 lamps 1.5' 2-Lamp T8 Mag-STD 2 15 36 15.5 
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F21GLL F17T8 
Fluorescent (1) 24" T-8 lamp, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 PRS Elec. 1 17 18 15.5 

F21ILL F17T8 Fluorescent, (1) 24", T-8 lamp, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 1-Lamp T8 Electronic 1 17 18 15.5 

F21ILL-R F17T8 Fluorescent, (1) 24", T-8 lamp, Instant 
Start Ballast, RLO (BF< 0.85) 2' 1-Lamp T8 RLO Electronic 1 17 17 15.5 

F21ILL/T2 F17T8 
Fluorescent, (1) 24", T-8 lamp, Tandem 
2-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 Electronic 1 17 17 15.5 

F21ILL/T2
-R F17T8 Fluorescent, (1) 24", T-8 lamp, Tandem 

2-lamp IS Ballast, RLO (BF< 0.85) 2' 1-Lamp T8 RLO Electronic 1 17 15 15.5 

F21ILL/T3 F17T8 
Fluorescent, (1) 24", T-8 lamp, Tandem 
3-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 Electronic 1 17 16 15.5 

F21ILL/T3
-R F17T8 Fluorescent, (1) 24", T-8 lamp, Tandem 

3-lamp IS Ballast, RLO (BF< 0.85) 2' 1-Lamp T8 RLO Electronic 1 17 14 15.5 

F21ILL/T4 F17T8 
Fluorescent, (1) 24", T-8 lamp, Tandem 
4-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 Electronic 1 17 15 15.5 

F21ILL/T4
-R F17T8 Fluorescent, (1) 24", T-8 lamp, Tandem 

4-lamp IS Ballast, RLO (BF< 0.85) 2' 1-Lamp T8 RLO Electronic 1 17 13 15.5 

F21ILU F17T8 Fluorescent, (1) 24", T-8 lamp, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 1-Lamp T8 Electronic 1 17 17 15.5 

F21ILU-R F17T8 Fluorescent, (1) 24", T-8 lamp, Instant 
Start Ballast, RLO (BF< 0.85) 2' 1-Lamp T8 RLO Electronic 1 17 15 15.5 

F21ILU-V F17T8 Fluorescent, (1) 24", T-8 lamps, Instant 
Start Ballast, VHLO ( BF > 1.1) 

2' 1-Lamp T8 
VHLO Electronic 1 17 22 15.5 

F21LL F17T8 Fluorescent, (1) 24", T-8 lamp, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 1-Lamp T8 Electronic 1 17 16 15.5 

F21LL-R F17T8 Fluorescent, (1) 24", T-8 lamp, Rapid 
Start Ballast, RLO (BF< 0.85) 2' 1-Lamp T8 RLO Electronic 1 17 15 15.5 

F21LL/T2 F17T8 
Fluorescent, (1) 24", T-8 lamp, Tandem 
2-Lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 Electronic 1 17 16 15.5 

F21LL/T3 F17T8 
Fluorescent, (1) 24", T-8 lamp, Tandem 
3-Lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 Electronic 1 17 17 15.5 

F21LL/T4 F17T8 
Fluorescent, (1) 24", T-8 lamp, Tandem 
4-Lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

2' 1-Lamp T8 Electronic 1 17 17 15.5 

F21SL F17T8 Fluorescent, (1) 24", T-8 lamp, Standard 
Ballast 2' 1-Lamp T8 Mag-STD 1 17 24 15.5 

F22GLL F17T8 
Fluorescent (2) 24" T-8 lamp, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

2' 2-Lamp T8 PRS Elec. 2 17 31 15.5 

F22ILL F17T8 Fluorescent, (2) 24", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 2-Lamp T8 Electronic 2 17 33 15.5 

F22ILL-R F17T8 Fluorescent, (2) 24", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 2' 2-Lamp T8 RLO Electronic 2 17 30 15.5 

F22ILL/T4 F17T8 
Fluorescent, (2) 24", T-8 lamps, 
Tandem 4-lamp IS Ballast, NLO (0.85 < 
BF < 0.95) 

2' 2-Lamp T8 Electronic 2 17 30 15.5 

F22ILL/T4
-R F17T8 Fluorescent, (2) 24", T-8 lamps, 

Tandem 4-lamp IS Ballast, RLO (BF<.85) 2' 2-Lamp T8 RLO Electronic 2 17 27 15.5 

F22ILU F17T8 Fluorescent, (2) 24", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 2-Lamp T8 Electronic 2 17 30 15.5 

F22ILU-R F17T8 Fluorescent, (2) 24", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 2' 2-Lamp T8 RLO Electronic 2 17 27 15.5 

F22ILU-V F17T8 Fluorescent, (2) 24", T-8 lamps, Instant 
Start Ballast, VHLO ( BF > 1.1) 

2' 2-Lamp T8 
VHLO Electronic 2 17 41 15.5 

F22ILU/T4
-R F17T8 

Fluorescent, (2) 24", T-8 lamps, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

2' 2-Lamp T8 RLO Electronic 2 17 26 15.5 
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F22LL F17T8 Fluorescent, (2) 24", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 2-Lamp T8 Electronic 2 17 31 15.5 

F22LL-R F17T8 Fluorescent, (2) 24", T-8 lamps, Rapid 
Start Ballast, RLO (BF< 0.85) 2' 2-Lamp T8 RLO Electronic 2 17 28 15.5 

F22LL/T4 F17T8 
Fluorescent, (2) 24", T-8 lamps, 
Tandem 4-lamp RS Ballast, NLO (0.85 < 
BF < 0.95) 

2' 2-Lamp T8 Electronic 2 17 34 15.5 

F23GLL F17T8 
Fluorescent (3) 24" T-8 lamp, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

2' 3-Lamp T8 PRS Elec. 3 17 47 15.5 

F23ILL F17T8 Fluorescent, (3) 24", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 3-Lamp T8 Electronic 3 17 47 15.5 

F23ILL-H F17T8 Fluorescent, (3) 24", T-8 lamps, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

2' 3-Lamp T8 
HLO Electronic 3 17 51 15.5 

F23ILL-R F17T8 Fluorescent, (3) 24", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 2' 3-Lamp T8 RLO Electronic 3 17 41 15.5 

F23ILU F17T8 Fluorescent, (3) 24", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 3-Lamp T8 Electronic 3 17 45 15.5 

F23ILU-R F17T8 Fluorescent, (3) 24", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 2' 3-Lamp T8 RLO Electronic 3 17 40 15.5 

F23ILU-V F17T8 Fluorescent, (3) 24", T-8 lamps, Instant 
Start Ballast, VHLO ( BF > 1.1) 

2' 3-Lamp T8 
VHLO Electronic 3 17 59 15.5 

F23LL F17T8 Fluorescent, (3) 24", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 3-Lamp T8 Electronic 3 17 52 15.5 

F23LL-R F17T8 Fluorescent, (3) 24", T-8 lamps, Rapid 
Start Ballast, RLO (BF< 0.85) 2' 3-Lamp T8 RLO Electronic 3 17 41 15.5 

F24GLL F17T8 
Fluorescent (4) 24" T-8 lamp, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

2' 4-Lamp T8 PRS Elec. 4 17 59 15.5 

F24ILL F17T8 Fluorescent, (4) 24", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 4-Lamp T8 Electronic 4 17 59 15.5 

F24ILL-R F17T8 Fluorescent, (4) 24", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 2' 4-Lamp T8 RLO Electronic 4 17 53 15.5 

F24ILU F17T8 Fluorescent, (4) 24", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 4-Lamp T8 Electronic 4 17 57 15.5 

F24ILU-R F17T8 Fluorescent, (4) 24", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 2' 4-Lamp T8 RLO Electronic 4 17 52 15.5 

F24LL F17T8 Fluorescent, (4) 24", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 2' 4-Lamp T8 Electronic 4 17 68 15.5 

F24LL-R F17T8 Fluorescent, (4) 24", T-8 lamps, Rapid 
Start Ballast, RLO (BF< 0.85) 2' 4-Lamp T8 RLO Electronic 4 17 57 15.5 

F31ILL F25T8 Fluorescent, (1) 36", T-8 lamp, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 1-Lamp T8 Electronic 1 25 26 15.5 

F31ILL-H F25T8 Fluorescent, (1) 36", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

3' 1-Lamp T8 
HLO Electronic 1 25 28 15.5 

F31ILL-R F25T8 Fluorescent, (1) 36", T-8 lamp, Instant 
Start Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 22 15.5 

F31ILL/T2 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
2-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 23 15.5 

F31ILL/T2
-H F25T8 

Fluorescent, (1) 36", T-8 lamp, Tandem 
3-lamp IS Ballast, 1 lead capped, HLO 
(0.95 < BF < 1.1) 

3' 1-Lamp T8 Electronic 1 25 26 15.5 

F31ILL/T2
-R F25T8 Fluorescent, (1) 36", T-8 lamp, Tandem 

2-lamp IS Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 21 15.5 

F31ILL/T3 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
3-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 23 15.5 

F31ILL/T3
-R F25T8 Fluorescent, (1) 36", T-8 lamp, Tandem 

3-lamp IS Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 20 15.5 

F31ILL/T4 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
4-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 22 15.5 
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F31ILL/T4
-R F25T8 Fluorescent, (1) 36", T-8 lamp, Tandem 

4-lamp IS Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 20 15.5 

F31ILU F25T8 Fluorescent, (1) 36", T-8 lamp, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 1-Lamp T8 Electronic 1 25 23 15.5 

F31ILU-R F25T8 Fluorescent, (1) 36", T-8 lamp, Instant 
Start Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 20 15.5 

F31ILU/T2 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
2-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 22 15.5 

F31ILU/T2
-R F25T8 Fluorescent, (1) 36", T-8 lamp, Tandem 

2-lamp IS Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 20 15.5 

F31ILU/T3
-R F25T8 Fluorescent, (1) 36", T-8 lamp, Tandem 

3-lamp IS Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 19 15.5 

F31ILU/T4
-R F25T8 Fluorescent, (1) 36", T-8 lamp, Tandem 

4-lamp IS Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 19 15.5 

F31LL F25T8 Fluorescent, (1) 36", T-8 lamp, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 1-Lamp T8 Electronic 1 25 24 15.5 

F31LL-H F25T8 Fluorescent, (1) 36", T-8 lamp, Rapid 
Start Ballast, HLO (0.95 < BF < 1.1) 

3' 1-Lamp T8 
HLO Electronic 1 25 26 15.5 

F31LL-R F25T8 Fluorescent, (1) 36", T-8 lamp, Rapid 
Start Ballast, RLO (BF< 0.85) 3' 1-Lamp T8 RLO Electronic 1 25 23 15.5 

F31LL/T2 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
2-lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 23 15.5 

F31LL/T3 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
3-lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 24 15.5 

F31LL/T4 F25T8 
Fluorescent, (1) 36", T-8 lamp, Tandem 
4-lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

3' 1-Lamp T8 Electronic 1 25 22 15.5 

F32ILL F25T8 Fluorescent, (2) 36", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 2-Lamp T8 Electronic 2 25 46 15.5 

F32ILL-H F25T8 Fluorescent, (2) 36", T-8 lamps, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

3' 2-Lamp T8 
HLO Electronic 2 25 52 15.5 

F32ILL-R F25T8 Fluorescent, (2) 36", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 3' 2-Lamp T8 RLO Electronic 2 25 42 15.5 

F32ILL/2-
R F25T8 Fluorescent, (2) 36", T-8 lamps, (2) 

Instant Start Ballasts, RLO (BF< 0.85) 3' 2-Lamp T8 RLO Electronic 2 25 44 15.5 

F32ILL/T4 F25T8 
Fluorescent, (2) 36", T-8 lamps, 
Tandem 4-lamp IS Ballast, NLO (0.85 < 
BF < 0.95) 

3' 2-Lamp T8 Electronic 2 25 44 15.5 

F32ILL/T4
-R F25T8 

Fluorescent, (2) 36", T-8 lamps, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

3' 2-Lamp T8 RLO Electronic 2 25 39 15.5 

F32ILU F25T8 Fluorescent, (2) 36", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 2-Lamp T8 Electronic 2 25 44 15.5 

F32ILU-R F25T8 Fluorescent, (2) 36", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 3' 2-Lamp T8 RLO Electronic 2 25 39 15.5 

F32ILU/T4
-R F25T8 

Fluorescent, (2) 36", T-8 lamps, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

3' 2-Lamp T8 RLO Electronic 2 25 39 15.5 

F32LL F25T8 Fluorescent, (2) 36", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 2-Lamp T8 Electronic 2 25 46 15.5 

F32LL-H F25T8 Fluorescent, (2) 36", T-8 lamps, Rapid 
Start Ballast, HLO (0.95 < BF < 1.1) 

3' 2-Lamp T8 
HLO Electronic 2 25 50 15.5 

F32LL-R F25T8 Fluorescent, (2) 36", T-8 lamps, Rapid 
Start Ballast, RLO (BF< 0.85) 3' 2-Lamp T8 RLO Electronic 2 25 42 15.5 

F32LL-V F25T8 Fluorescent, (2) 36", T-8 lamps, Rapid 
Start Ballast, VHLO (BF > 1.1) 

3' 2-Lamp T8 
VHLO Electronic 2 25 70 15.5 

F32LL/T4 F25T8 
Fluorescent, (2) 36", T-8 lamps, 
Tandem 4-lamp RS Ballast, NLO (0.85 < 
BF < 0.95) 

3' 2-Lamp T8 Electronic 2 25 45 15.5 

F33ILL F25T8 Fluorescent, (3) 36", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 3-Lamp T8 Electronic 3 25 68 15.5 
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F33ILL-R F25T8 Fluorescent, (3) 36", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 3' 3-Lamp T8 RLO Electronic 3 25 61 15.5 

F33ILU F25T8 Fluorescent, (3) 36", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 3-Lamp T8 Electronic 3 25 65 15.5 

F33ILU-R F25T8 Fluorescent, (3) 36", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 3' 3-Lamp T8 RLO Electronic 3 25 58 15.5 

F33LL F25T8 Fluorescent, (3) 36", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 3-Lamp T8 Electronic 3 25 72 15.5 

F33LL-R F25T8 Fluorescent, (3) 36", T-8 lamps, Rapid 
Start Ballast, RLO (BF< 0.85) 3' 3-Lamp T8 RLO Electronic 3 25 62 15.5 

F34ILL F25T8 Fluorescent, (4) 36", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 4-Lamp T8 Electronic 4 25 88 15.5 

F34ILL-R F25T8 Fluorescent, (4) 36", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 3' 4-Lamp T8 RLO Electronic 4 25 78 15.5 

F34ILL/2-
R F25T8 Fluorescent, (4) 36", T-8 lamps, (2) 

Instant Start Ballasts, RLO (BF< 0.85) 3' 4-Lamp T8 RLO Electronic 4 25 84 15.5 

F34ILU F25T8 Fluorescent, (4) 36", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 4-Lamp T8 Electronic 4 25 86 15.5 

F34ILU-R F25T8 Fluorescent, (4) 36", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 3' 4-Lamp T8 RLO Electronic 4 25 77 15.5 

F34LL F25T8 Fluorescent, (4) 36", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 3' 4-Lamp T8 Electronic 4 25 89 15.5 

F34LL-R F25T8 Fluorescent, (4) 36", T-8 lamps, Rapid 
Start Ballast, RLO (BF< 0.85) 3' 4-Lamp T8 RLO Electronic 4 25 84 15.5 

F36ILL/2 F25T8 
Fluorescent, (6) 36", T-8 lamps, (2) 
Instant Start Ballasts, NLO (0.85 < BF < 
0.95) 

3' 6-Lamp T8 Electronic 6 25 135 15.5 

F36ILL/2-
R F25T8 Fluorescent, (6) 36", T-8 lamps, (2) 

Instant Start Ballasts, RLO (BF< 0.85) 3' 6-Lamp T8 RLO Electronic 6 25 121 15.5 

F42GRLL-
V F28T8 Fluorescent, (2) 48", T-8 lamps, Prog. 

Start or PRS Ballast, VHLO (BF > 1.1) 
4' 2-Lamp T8 
28W VLHO PRS Elec. 2 28 66 15.5 

F43GRLL-
V F28T8 Fluorescent, (3) 48", T-8 lamps, Prog. 

Start or PRS Ballast, VHLO (BF > 1.1) 
4' 3-Lamp T8 
28W VLHO PRS Elec. 3 28 92 15.5 

F41GLL F32T8 
Fluorescent (1) 48" T-8 lamp, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 PRS Elec. 1 32 30 15.5 

F41GLL-R F32T8 Fluorescent (1) 48" T-8 lamp, Prog. 
Start or PRS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO PRS Elec. 1 32 25 15.5 

F41ILL F32T8 Fluorescent, (1) 48", T-8 lamp, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 1-Lamp T8 Electronic 1 32 31 15.5 

F41ILL-H F32T8 Fluorescent, (1) 48", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 36 15.5 

F41ILL-R F32T8 Fluorescent, (1) 48", T-8 lamp, Instant 
Start Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 27 15.5 

F41ILL/T2 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
2-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 29 15.5 

F41ILL/T2
-H F32T8 

Fluorescent, (1) 48", T-8 lamp, Tandem 
3-lamp IS Ballast, 1 lead capped, HLO 
(0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 33 15.5 

F41ILL/T2
-R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

2-lamp IS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 26 15.5 

F41ILL/T3 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
3-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 28 15.5 

F41ILL/T3
-H F32T8 

Fluorescent, (1) 48", T-8 lamp, Tandem 
4-lamp IS Ballast, 1 lead capped, HLO 
(0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 31 15.5 

F41ILL/T3
-R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

3-lamp IS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 25 15.5 

F41ILL/T4 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
4-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 28 15.5 
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F41ILL/T4
-R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

4-lamp IS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 25 15.5 

F41ILU F32T8 Fluorescent, (1) 48", T-8 lamp, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 1-Lamp T8 Electronic 1 32 28 15.5 

F41ILU-H F32T8 Fluorescent, (1) 48", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 35 15.5 

F41ILU-R F32T8 Fluorescent, (1) 48", T-8 lamp, Instant 
Start Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 25 15.5 

F41ILU/T2 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
2-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 27 15.5 

F41ILU/T2
-R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

2-lamp IS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 24 15.5 

F41ILU/T3 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
3-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 27 15.5 

F41ILU/T3
-R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

3-lamp IS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 24 15.5 

F41ILU/T4 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
4-lamp IS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 27 15.5 

F41ILU/T4
-R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

4-lamp IS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 24 15.5 

F41LE F32T8 Fluorescent, (1) 48", T-8 lamp 4' 1-Lamp T8 Mag-ES 1 32 35 15.5 

F41LL F32T8 Fluorescent, (1) 48", T-8 lamp, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 1-Lamp T8 Electronic 1 32 32 15.5 

F41LL-H F32T8 Fluorescent, (1) 48", T-8 lamp, Rapid 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 39 15.5 

F41LL-R F32T8 Fluorescent, (1) 48", T-8 lamp, Rapid 
Start Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 27 15.5 

F41LL/T2 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
2-lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 30 15.5 

F41LL/T2-
H F32T8 

Fluorescent, (1) 48", T-8 lamp, Tandem 
3-lamp RS Ballast, 1 lead capped, HLO 
(0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 35 15.5 

F41LL/T2-
R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

2-lamp RS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 27 15.5 

F41LL/T3 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
3-lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 31 15.5 

F41LL/T3-
H F32T8 

Fluorescent, (1) 48", T-8 lamp, Tandem 
4-lamp RS Ballast, 1 lead capped, HLO 
(0.95 < BF < 1.1) 

4' 1-Lamp T8 
HLO Electronic 1 32 33 15.5 

F41LL/T3-
R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

3-lamp RS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 25 15.5 

F41LL/T4 F32T8 
Fluorescent, (1) 48", T-8 lamp, Tandem 
4-lamp RS Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 Electronic 1 32 30 15.5 

F41LL/T4-
R F32T8 Fluorescent, (1) 48", T-8 lamp, Tandem 

4-lamp RS Ballast, RLO (BF< 0.85) 4' 1-Lamp T8 RLO Electronic 1 32 26 15.5 

F42GLL F32T8 
Fluorescent (2) 48" T-8 lamps, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

4' 2-Lamp T8 PRS Elec. 2 32 59 15.5 

F42GLL-R F32T8 Fluorescent (2) 48" T-8 lamps, Prog. 
Start or PRS Ballast, RLO (BF < 0.85) 4' 2-Lamp T8 RLO PRS Elec. 2 32 47 15.5 

F42GLL-V F32T8 Fluorescent, (2) 48" T-8 lamps, Prog. 
Start or PRS Ballast, VHLO (BF > 1.1) 

4' 2-Lamp T8 
VHLO PRS Elec. 2 32 74 15.5 

F42ILL F32T8 Fluorescent, (2) 48", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 2-Lamp T8 Electronic 2 32 58 15.5 

F42ILL-H F32T8 Fluorescent, (2) 48", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 2-Lamp T8 
HLO Electronic 2 32 66 15.5 

F42ILL-R F32T8 Fluorescent, (2) 48", T-8 lamps, Instant 
Start Ballast, RLO (BF< 0.85) 4' 2-Lamp T8 RLO Electronic 2 32 51 15.5 
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F42ILL-V F32T8 Fluorescent, (2) 48", T-8 lamps, Instant 
Start Ballast, VHLO (BF > 1.1) 

4' 2-Lamp T8 
VHLO Electronic 2 32 77 15.5 

F42ILL/2 F32T8 
Fluorescent, (2) 48", T-8 lamps, (2) 1-
lamp Instant Start Ballast, NLO (0.85 < 
BF < 0.95) 

4' 2-Lamp T8 Electronic 2 32 62 15.5 

F42ILL/2-
R F32T8 

Fluorescent, (2) 48" T-8 lamps, (2) 1-
lamp Instant Start Ballasts, RLO (BF< 
0.85) 

4' 2-Lamp T8 RLO Electronic 2 32 54 15.5 

F42ILL/T4 F32T8 
Fluorescent, (2) 48", T-8 lamps, 
Tandem 4-lamp IS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 2-Lamp T8 Electronic 2 32 56 15.5 

F42ILL/T4
-R F32T8 

Fluorescent, (2) 48", T-8 lamps, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

4' 2-Lamp T8 RLO Electronic 2 32 49 15.5 

F42ILU F32T8 Fluorescent, (2) 48", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 2-Lamp T8 Electronic 2 32 54 15.5 

F42ILU-H F32T8 Fluorescent, (2) 48", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 2-Lamp T8 
HLO Electronic 2 32 64 15.5 

F42ILU-R F32T8 Fluorescent, (2) 48", T-8 lamps, Instant 
Start, RLO (BF< 0.85) 4' 2-Lamp T8 RLO Electronic 2 32 48 15.5 

F42ILU-V F32T8 Fluorescent, (2) 48", T-8 lamps, Instant 
Start, VHLO (BF> 1.1) 

4' 2-Lamp T8 
VHLO Electronic 2 32 73 15.5 

F42ILU/T4 F32T8 
Fluorescent, (2) 48", T-8 lamps, 
Tandem 4-lamp IS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 2-Lamp T8 Electronic 2 32 54 15.5 

F42ILU/T4
-R F32T8 

Fluorescent, (2) 48", T-8 lamps, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

4' 2-Lamp T8 RLO Electronic 2 32 48 15.5 

F42LE F32T8 Fluorescent, (2) 48", T-8 lamp 4' 2-Lamp T8 Mag-ES 2 32 71 15.5 

F42LL F32T8 Fluorescent, (2) 48", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 2-Lamp T8 Electronic 2 32 60 15.5 

F42LL-H F32T8 Fluorescent, (2) 48", T-8 lamp, Rapid 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 2-Lamp T8 
HLO Electronic 2 32 70 15.5 

F42LL-R F32T8 Fluorescent, (2) 48", T-8 lamp, Rapid 
Start Ballast, RLO (BF< 0.85) 4' 2-Lamp T8 RLO Electronic 2 32 54 15.5 

F42LL-V F32T8 Fluorescent, (2) 48", T-8 lamp, Rapid 
Start Ballast, VHLO (BF > 1.1) 

4' 2-Lamp T8 
HLO Electronic 2 32 85 15.5 

F42LL/2 F32T8 
Fluorescent, (2) 48", T-8 lamps, (2) 1-
lamp Rapid Start Ballasts, NLO (0.85 < 
BF < 0.95) 

4' 2-Lamp T8 Electronic 2 32 64 15.5 

F42LL/T4 F32T8 
Fluorescent, (2) 48", T-8 lamps, 
Tandem 4-lamp RS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 2-Lamp T8 Electronic 2 32 59 15.5 

F42LL/T4-
R F32T8 Fluorescent, (2) 48", T-8 lamp, Tandem 

4-lamp RS Ballast, RLO (BF< 0.85) 4' 2-Lamp T8 RLO Electronic 2 32 53 15.5 

F43GLL F32T8 
Fluorescent (3) 48" T-8 lamps, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

4' 3-Lamp T8 PRS Elec. 3 32 88 15.5 

F43GLL-R F32T8 Fluorescent (3) 48" T-8 lamps, Prog. 
Start or PRS Ballast, RLO (BF < 0.85) 4' 3-Lamp T8 RLO PRS Elec. 3 32 72 15.5 

F43GLL-V F32T8 Fluorescent, (3) 48" T-8 lamps, Prog. 
Start or PRS Ballast, VHLO (BF > 1.1) 

4' 3-Lamp T8 
VHLO Electronic 3 32 108 15.5 

F43ILL F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 3-Lamp T8 Electronic 3 32 85 15.5 

F43ILL-H F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 3-Lamp T8 
HLO Electronic 3 32 93 15.5 

F43ILL-R F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, RLO (BF < 0.85) 4' 3-Lamp T8 RLO Electronic 3 32 76 15.5 

F43ILL-V F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, VHLO (BF > 1.1) 

4' 3-Lamp T8 
VHLO Electronic 3 32 112 15.5 

F43ILL/2 F32T8 
Fluorescent, (3) 48" T-8 lamps, (2) 
Instant Start Ballasts, NLO (0.85 < BF < 
0.95) 

4' 3-Lamp T8 Electronic 3 32 89 15.5 
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F43ILL/2-
H F32T8 

Fluorescent (3) 48" T-8 lamps, (1) 2-
lamp and (1) 3-lamp IS Ballast,1 lead 
capped, HLO (0.95 < BF < 1.1) 

4' 3-Lamp T8 
HLO Electronic 3 32 102 15.5 

F43ILL/2-
R F32T8 

Fluorescent, (3) 48" T-8 lamps, (1) 1-
lamp and (1) 2-lamp IS Ballast, RLO (BF 
< 0.85) 

4' 3-Lamp T8 RLO Electronic 3 32 78 15.5 

F43ILU F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 3-Lamp T8 Electronic 3 32 81 15.5 

F43ILU-H F32T8 Fluorescent, (3) 48", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 3-Lamp T8 
HLO Electronic 3 32 92 15.5 

F43ILU-R F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, RLO (BF < 0.85) 4' 3-Lamp T8 RLO Electronic 3 32 72 15.5 

F43ILU-V F32T8 Fluorescent, (3) 48" T-8 lamps, Instant 
Start Ballast, VHLO (BF > 1.1) 

4' 3-Lamp T8 
VHLO Electronic 3 32 108 15.5 

F43LE F32T8 Fluorescent, (3) 48", T-8 lamp 4' 3-Lamp T8 Mag-ES 3 32 110 15.5 

F43LL F32T8 Fluorescent, (3) 48", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 3-Lamp T8 Electronic 3 32 93 15.5 

F43LL-H F32T8 Fluorescent, (3) 48", T-8 lamp, Rapid 
Start Ballast, HLO (.95 < BF < 1.1) 

4' 3-Lamp T8 
HLO Electronic 3 32 98 15.5 

F43LL-R F32T8 Fluorescent, (3) 48", T-8 lamp, Rapid 
Start Ballast, RLO (BF < 0.85) 4' 3-Lamp T8 RLO Electronic 3 32 76 15.5 

F43LL/2 F32T8 
Fluorescent, (3) 48", T-8 lamps, (1) 1-
lamp and (1) 2-lamp RS Ballast, NLO 
(0.85 < BF < 0.95) 

4' 3-Lamp T8 Electronic 3 32 92 15.5 

F44GLL F32T8 
Fluorescent (4) 48" T-8 lamps, Prog. 
Start or PRS Ballast, NLO (0.85 < BF < 
0.95) 

4' 4-Lamp T8 PRS Elec. 4 32 115 15.5 

F44GLL-R F32T8 Fluorescent (4) 48" T-8 lamps, Prog. 
Start or PRS Ballast, RLO (BF < 0.85) 4' 4-Lamp T8 RLO PRS Elec. 4 32 92 15.5 

F44GLL-V F32T8 Fluorescent, (4) 48" T-8 lamps, Prog. 
Start or PRS Ballast, VHLO (BF > 1.1) 

4' 4-Lamp T8 
VHLO PRS Elec. 4 32 144 15.5 

F44ILL F32T8 Fluorescent, (4) 48", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 4-Lamp T8 Electronic 4 32 112 15.5 

F44ILL-R F32T8 Fluorescent, (4) 48", T-8 lamps, Instant 
Start Ballast, RLO (BF < 0.85) 4' 4-Lamp T8 RLO Electronic 4 32 98 15.5 

F44ILL-V F32T8 Fluorescent, (4) 48", T-8 lamps, Instant 
Start Ballast, VHLO (BF > 1.1) 

4' 4-Lamp T8 
VHLO Electronic 4 32 151 15.5 

F44ILL/2 F32T8 Fluorescent, (4) 48", T-8 lamps, (2) 2-
lamp IS Ballasts, NLO (0.85 < BF < 0.95) 4' 4-Lamp T8 Electronic 4 32 116 15.5 

F44ILL/2-
H F32T8 

Fluorescent, (4) 48", T-8 lamps, (2) 3-
lamp IS Ballasts, 1 lead capped, HLO 
(.95 < BF < 1.1) 

4' 4-Lamp T8 
HLO Electronic 4 32 132 15.5 

F44ILL/2-
R F32T8 Fluorescent, (4) 48", T-8 lamps, (2) 2-

lamp IS Ballasts, RLO (BF < 0.85) 4' 4-Lamp T8 RLO Electronic 4 32 102 15.5 

F44ILL/2-
V F32T8 Fluorescent, (4) 48", T-8 lamps, (2) 2-

lamp IS Ballasts, VHLO (BF > 1.1) 
4' 4-Lamp T8 
VHLO Electronic 4 32 154 15.5 

F44ILU F32T8 Fluorescent, (4) 48", T-8 lamps, Instant 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 4-Lamp T8 Electronic 4 32 107 15.5 

F44ILU-H F32T8 Fluorescent, (4) 48", T-8 lamp, Instant 
Start Ballast, HLO (0.95 < BF < 1.1) 

4' 4-Lamp T8 
HLO Electronic 4 32 121 15.5 

F44ILU-R F32T8 Fluorescent, (4) 48", T-8 lamps, Instant 
Start Ballast, RLO (BF < 0.85) 4' 4-Lamp T8 RLO Electronic 4 32 95 15.5 

F44ILU-V F32T8 Fluorescent, (4) 48", T-8 lamps, Instant 
Start Ballast, VHLO (BF > 1.1) 

4' 4-Lamp T8 
VHLO Electronic 4 32 146 15.5 

F44LE F32T8 Fluorescent, (4) 48", T-8 lamps 4' 4-Lamp T8 Mag-ES 4 32 142 15.5 

F44LL F32T8 Fluorescent, (4) 48", T-8 lamps, Rapid 
Start Ballast, NLO (0.85 < BF < 0.95) 4' 4-Lamp T8 Electronic 4 32 118 15.5 

F44LL-R F32T8 Fluorescent, (4) 48", T-8 lamps, Rapid 
Start Ballast, RLO (BF < 0.85) 4' 4-Lamp T8 RLO Electronic 4 32 105 15.5 

F44LL/2 F32T8 
Fluorescent, (4) 48", T-8 lamps, (2) 2-
lamp Rapid Start Ballast, NLO (0.85 < BF 
< 0.95) 

4' 4-Lamp T8 Electronic 4 32 120 15.5 
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F45ILL/2 F32T8 
Fluorescent, (5) 48", T-8 lamps, (1) 3-
lamp and (1) 2-lamp IS ballast, NLO 
(0.85 < BF < 0.95) 

4' 5-Lamp T8 Electronic 5 32 143 15.5 

F45GLL/2-
V F32T8 

Fluorescent, (5) 48", T-8 lamps, (1) 3-
lamp and (1) 2-lamp Prog. Start Ballast, 
VHLO (BF > 1.1) 

4' 5-Lamp T8 
VHLO Electronic 5 32 182 15.5 

F46GLL/2 F32T8 
Fluorescent (6) 48" T-8 lamps, (2) Prog. 
Start or PRS Ballasts, NLO (0.85 < BF < 
0.95) 

4' 6-Lamp T8 PRS Elec. 6 32 175 15.5 

F46GLL/2-
R F32T8 Fluorescent (6) 48" T-8 lamps, (2) Prog. 

Start or PRS Ballasts, RLO (BF < 0.85) 4' 6-Lamp T8 RLO PRS Elec. 6 32 142 15.5 

F46GLL/2-
V F32T8 Fluorescent (6) 48" T-8 lamps, (2) Prog. 

Start or PRS Ballasts, VHLO (BF > 1.1) 
4' 6-Lamp T8 
VHLO PRS Elec. 6 32 217 15.5 

F46ILL/2 F32T8 Fluorescent, (6) 48", T-8 lamps, (2) IS 
Ballasts, NLO (0.85 < BF < 0.95) 4' 6-Lamp T8 Electronic 6 32 170 15.5 

F46ILL/2-
R F32T8 Fluorescent, (6) 48", T-8 lamps, (2) IS 

Ballasts, RLO (BF < 0.85) 4' 6-Lamp T8 RLO Electronic 6 32 151 15.5 

F46ILL/2-
V F32T8 Fluorescent (6) 48" T-8 lamps, (2) IS 

Ballasts, VHLO (BF > 1.1) 
4' 6-Lamp T8 
VHLO Electronic 6 32 226 15.5 

F46ILU/2 F32T8 Fluorescent (6) 48" T-8 lamps, (2) IS 
Ballasts, NLO (0.85 < BF < 0.95) 4' 6-Lamp T8 Electronic 6 32 162 15.5 

F46ILU/2-
R F32T8 Fluorescent (6) 48" T-8 lamps, (2) IS 

Ballasts, RLO (BF < 0.85) 4' 6-Lamp T8 RLO Electronic 6 32 144 15.5 

F46ILU/2-
V F32T8 Fluorescent (6) 48" T-8 lamps, (2) IS 

Ballasts, VHLO (BF > 1.1) 
4' 6-Lamp T8 
VHLO Electronic 6 32 218 15.5 

F465LL/2 F32T8 
Fluorescent, (6) 48", T-8 lamps, (2) 
Rapid Start Ballasts, NLO (0.85 < BF < 
0.95) 

4' 6-Lamp T8 Electronic 6 32 182 15.5 

F48GLL/2 F32T8 
Fluorescent (8) 48" T-8 lamps, (2) Prog. 
Start or PRS Ballasts, NLO (0.85 < BF < 
0.95) 

4' 8-Lamp T8 PRS Elec. 8 32 230 15.5 

F48GLL/2-
R F32T8 Fluorescent (8) 48" T-8 lamps, (2) Prog. 

Start or PRS Ballasts, RLO (BF < 0.85) 4' 8-Lamp T8 RLO PRS Elec. 8 32 184 15.5 

F48GLL/2-
V F32T8 Fluorescent (8) 48" T-8 lamps, (2) Prog. 

Start or PRS Ballasts, VHLO (BF > 1.1) 
4' 8-Lamp T8 
VHLO PRS Elec. 8 32 288 15.5 

F48ILL/2 F32T8 Fluorescent, (8) 48", T-8 lamps, (2) 4-
lamp IS Ballasts, NLO (0.85 < BF < 0.95) 4' 8-Lamp T8 Electronic 8 32 224 15.5 

F48ILL/2-
R F32T8 Fluorescent, (8) 48", T-8 lamps, (2) 4-

lamp IS Ballasts, RLO (BF < 0.85) 4' 8-Lamp T8 RLO Electronic 8 32 196 15.5 

F48ILU/2 F32T8 Fluorescent, (8) 48", T-8 lamps, (2) 4-
lamp IS Ballasts, NLO (0.85 < BF < 0.95) 4' 8-Lamp T8 Electronic 8 32 214 15.5 

F48ILU/2-
R F32T8 Fluorescent, (8) 48", T-8 lamps, (2) 4-

lamp IS Ballasts, RLO (BF < 0.85) 4' 8-Lamp T8 RLO Electronic 8 32 190 15.5 

F48ILU/2-
V F32T8 Fluorescent, (8) 48", T-8 lamps, (2) 4-

lamp IS Ballasts, VHLO (BF > 1.1) 
4' 8-Lamp T8 
VHLO Electronic 8 32 292 15.5 

F41GNLL F32T8-
25W 

Fluorescent (1) 48" T-8 @ 25W lamp, 
Prog. Start or PRS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 1-Lamp T8 
25W PRS Elec. 1 25 24 15.5 

F41GNLL-
R 

F32T8-
25W 

Fluorescent (1) 48" T-8 @ 25W lamp, 
Prog. Start or PRS Ballast, RLO (BF< 
0.85) 

4' 1-Lamp T8 
25W RLO PRS Elec. 1 25 21 15.5 

F41INLL F32T8-
25W 

Fluorescent, (1) 48", T-8 @ 25W lamps, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 
25W Electronic 1 25 24 15.5 

F41INLU F32T8-
25W 

Fluorescent, (1), T-8 @ 25W lamp, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 1-Lamp T8 
25W Electronic 1 25 23 15.5 

F41INLU-
R 

F32T8-
25W 

Fluorescent, (1), T-8 @ 25W lamp, 
Instant Start Ballast, RLO (BF< 0.85) 

4' 1-Lamp T8 
25W RLO Electronic 1 25 21 15.5 

F41INLU-
V 

F32T8-
25W 

Fluorescent, (1), T-8 @ 25W lamp, 
Instant Start Ballast, VHLO (BF > 1.1) 

4' 1-Lamp T8 
25W VHLO Electronic 1 25 32 15.5 

F41INLU/
T3-R 

F32T8-
25W 

Fluorescent, (1) 48", T-8 @ 25W lamp, 
Tandem 3-lamp IS Ballast, RLO (BF< 
0.85) 

4' 1-Lamp T8 
25W RLO Electronic 1 25 19 15.5 
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F41INLU/
T4-R 

F32T8-
25W 

Fluorescent, (1) 48", T-8 @ 25W lamp, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

4' 1-Lamp T8 
25W RLO Electronic 1 25 19 15.5 

F42GNLL F32T8-
25W 

Fluorescent (2) 48" T-8 @ 25W lamps, 
Prog. Start or PRS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 2-Lamp T8 
25W PRS Elec. 2 25 44 15.5 

F42GNLL-
R 

F32T8-
25W 

Fluorescent (2) 48" T-8 @ 25W lamps, 
Prog. Start or PRS Ballast, RLO (BF< 
0.85) 

4' 2-Lamp T8 
25W RLO PRS Elec. 2 25 38 15.5 

F42INLL F32T8-
25W 

Fluorescent, (2) 48", T-8 @ 25W lamps, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 2-Lamp T8 
25W Electronic 2 25 46 15.5 

F42INLL-V F32T8-
25W 

Fluorescent, (2) 48" T-8 @ 25W lamps, 
Instant Start Ballast, VHLO (BF > 1.1) 

4' 2-Lamp T8 
25W VHLO Electronic 2 25 65 15.5 

F42INLU F32T8-
25W 

Fluorescent, (2), T-8 @ 25W lamps, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 2-Lamp T8 
25W Electronic 2 25 43 15.5 

F42INLU-
R 

F32T8-
25W 

Fluorescent (2) 48" T8 @ 25W lamps, 
Instant Start Ballast, RLO (BF< 0.85) 

4' 2-Lamp T8 
25W RLO Electronic 2 25 38 15.5 

F42INLU-
V 

F32T8-
25W 

Fluorescent, (2) 48", T-8 @ 25W lamps, 
Instant Start Ballast, VHLO (BF > 1.1) 

4' 2-Lamp T8 
25W VHLO Electronic 2 25 60 15.5 

F42INLU/
T4-R 

F32T8-
25W 

Fluorescent, (2) 48", T-8 @ 25W lamps, 
Tandem 4-lamp IS Ballast, RLO (BF< 
0.85) 

4' 2-Lamp T8 
25W RLO Electronic 2 25 38 15.5 

F43GNLL F32T8-
25W 

Fluorescent (3) 48" T-8 @ 25W lamps, 
Prog. Start or PRS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 3-Lamp T8 
25W PRS Elec. 3 25 66 15.5 

F43GNLL-
R 

F32T8-
25W 

Fluorescent, (3) 48" T-8 @ 25W lamps, 
Prog. Start or PRS Ballast, RLO (BF < 
0.85) 

4' 3-Lamp T8 
25W RLO PRS Elec. 3 25 56 15.5 

F43INLL F32T8-
25W 

Fluorescent, (3) 48" T-8 @ 25W lamps, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 3-Lamp T8 
25W Electronic 3 25 66 15.5 

F43INLL-V F32T8-
25W 

Fluorescent, (3) 48" T-8 @ 25W lamps, 
Instant Start Ballast, VHLO (BF > 1.1) 

4' 3-Lamp T8 
25W VHLO Electronic 3 25 95 15.5 

F43INLU F32T8-
25W 

Fluorescent, (3) 48" T-8 lamps @ 25W, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 3-Lamp T8 
25W Electronic 3 25 64 15.5 

F43INLU-
R 

F32T8-
25W 

Fluorescent, (3) 48" T-8 @ 25W lamps, 
Instant Start Ballast, RLO (BF < 0.85) 

4' 3-Lamp T8 
25W RLO Electronic 3 25 57 15.5 

F43INLU-
V 

F32T8-
25W 

Fluorescent, (3) 48" T-8 @ 25W lamps, 
Instant Start Ballast, VHLO (BF > 1.1) 

4' 3-Lamp T8 
25W VHLO Electronic 3 25 93 15.5 

F44GNLL F32T8-
25W 

Fluorescent (4) 48" T-8 @ 25W lamps, 
Prog. Start or PRS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 4-Lamp T8 
25W PRS Elec. 4 25 85 15.5 

F44GNLL-
R 

F32T8-
25W 

Fluorescent (4) 48" T-8 @ 25W lamps, 
Prog. Start or PRS Ballast, RLO (BF < 
0.85) 

4' 4-Lamp T8 
25W RLO PRS Elec. 4 25 73 15.5 

F44INLL F32T8-
25W 

Fluorescent, (4) 48", T-8 @ 25W lamps, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 4-Lamp T8 
25W Electronic 4 25 86 15.5 

F44INLU F32T8-
25W 

Fluorescent, (4) 48", T-8 @ 25W lamps, 
Instant Start Ballast, NLO (0.85 < BF < 
0.95) 

4' 4-Lamp T8 
25W Electronic 4 25 85 15.5 

F44INLU-
R 

F32T8-
25W 

Fluorescent, (4) 48" T-8 @ 25W lamps, 
Instant Start Ballast, RLO (BF < 0.85) 

4' 4-Lamp T8 
25W RLO Electronic 4 25 75 15.5 

F44INLU-
V 

F32T8-
25W 

Fluorescent, (4) 48" T-8 @ 25W lamps, 
Instant Start Ballast, VHLO (BF > 1.1) 

4' 4-Lamp T8 
25W VHLO Electronic 4 25 122 15.5 

F46INLU/
2-R 

F32T8-
25W 

Fluorescent (6) 48" T-8 @ 25W lamps, 
(2) IS Ballasts, RLO (BF < 0.85) 

4' 6-Lamp T8 
25W RLO Electronic 6 25 114 15.5 

F46INLU/
2-V 

F32T8-
25W 

Fluorescent (6) 48" T-8 @ 25W lamps, 
(2) IS Ballasts, VHLO (BF > 1.1) 

4' 6-Lamp T8 
25W VHLO Electronic 6 25 184 15.5 

F41GRLL F32T8-
28W 

Fluorescent (1) 48" T-8 @ 28W lamp, 
Prog. Start or PRS Ballast, NLO (0.85 < 
BF < 0.95) 

4' 1-Lamp T8 
28W PRS Elec. 1 28 26 15.5 




























































































