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Summary 
This data set contains experimentally characterized performance data from load-packaged alternating 

current to direct current (AC/DC) and direct current to direct current (DC/DC) power electronics 

converters associated with lighting devices and miscellaneous electrical loads typically found in 

commercial buildings in the United States. The data set contains input power, output power, efficiency, 

and harmonic spectrum data for 58 AC/DC converters and 35 DC/DC converters. 

The data are a subset of the full data set Santos (2020), with additional modifications: 

1. Renamed directories for internal consistency 

2. Corrected organization errors in some directories 

3. Added spreadsheet catalog of characterized devices including device metadata 

The converter characterization process involved laboratory experiments to measure the input and 

output voltage, current, and power waveforms of each converter under multiple controlled load 

conditions. Santos et al. (2021) and Santos et al. (2022) describe the characterization experiments with 

respect to converter efficiency and harmonics, respectively. Santos (2020) provides additional 

information regarding data collection and the Python code used to execute the characterization 

experiments. 

Organization 
The data set contains the following files: 

1. 93 ZIP archives, each containing raw and processed characterization data for a single converter 

2. List of Characterized Converters.xlsx, an Excel spreadsheet that includes tables of 

metadata for each characterized converter 

3. List of Available Processed Data Files.xlsx, an Excel spreadsheet that contains a 

complete listing of available processed data files Harmonics.csv and Power_data.csv and 

indicates the columns present in each file 

4. README.pdf (this document) 

Each converter data ZIP archive has the following general structure: 

→ Top-level directory 

→ Processed Data 

→ Power_data.csv (contains input/output power and efficiency characterization data) 

→ Harmonics.csv (contains harmonic spectrum characterization data) 



→ Figures (optional) 

→ Figures displaying processed converter data 

→ Raw data files and/or directories 

→ Photograph(s) of converter (optional) 

→ Other files1 (situational) 

The internal structure of processed data files Power_data.csv and Harmonics.csv is standard 

across all converters (although available columns vary). The raw data file structure is not standardized. 

Processed Data Format 
All Power_data.csv and Harmonics.csv files are encoded in comma-separated values (CSV) format. 

These files summarize the characterized efficiency data and harmonic spectrum data, respectively, 

collected across all characterization experiments conducted for each converter.2 

Power Data 
Each row in each Power_data.csv file represents a single steady-state test condition under fixed load. 

Columns are classified into two groups: 

• Test Conditions: defined by columns “Fractional Load (%)”, “Power Step (%)”, “Test Scenario”, 

and/or “Test Type” 

• Measurements: All other columns. 

The combination of test conditions varies by converter, but typically consists of a set of load conditions 

ranging from 0% to 100% of the converter’s rated output power. Column names remain consistent, but 

column order may vary. Table 1 lists columns available in the Power_data.csv files. Columns in bold 

font are present in all files; other columns are present in some files only. 

Table 1. Columns available in Power_data.csv 

Name Category Description 

Efficiency (%) Measurements Ratio of measured converter output power to 
measured converter input power, expressed 
as a percentage 

Fractional Load (%) Test Conditions Approximate (or target) fractional load of the 
converter as a percentage of the rated 
converter output power (synonym of “Power 
Step (%)”) 

Input (Total) Power Factor Measurements Ratio of measured active converter input 
power to measured apparent converter input 
power 

Input Active Power (W) Measurements Measured active (real) converter input power, 
in Watts 

 
1 Other files may include converter-specific README documents, characterization configuration files, converter 
data sheets, and figures/plots captured during the converter characterization experiments. 
2 Some data sets for multi-output converters also include scenario-specific versions of these files nested within the 
raw data folders. As a result, there are a total of 133 each Harmonics.csv and Power_data.csv files 
documented in List of Available Processed Data Files.xlsx, but only 93 characterized converters. 



Name Category Description 

Input Apparent Power (VA) Measurements Measured apparent converter input power, in 
Volt-Amperes 

Input Current RMS (A) Measurements Root-mean-squared value of converter input 
current waveform, in Amperes 

Input Reactive Power (Var) Measurements Measured reactive (imaginary) converter input 
power, in Volt-Amperes Reactive 

Input THDI (%) Measurements Calculated total harmonic distortion of 
converter input current waveform 

Input THDV (%) Measurements Calculated total harmonic distortion of 
converter input voltage waveform 

Input Voltage RMS (V) Measurements Root-mean-squared value of converter input 
voltage waveform, in Volts 

Output (Total) Power Factor Measurements Ratio of measured active converter output 
power to measured apparent converter output 
power 

Output Active Power (W) Measurements Measured active (real) converter output 
power, in Watts 

Output Apparent Power (VA) Measurements Measured apparent converter output power, in 
Volt-Amperes 

Output Current RMS (A) Measurements Root-mean-squared value of converter output 
current waveform, in Amperes 

Output Reactive Power (Var) Measurements Measured reactive (imaginary) converter 
output power, in Volt-Amperes Reactive 

Output THDI (%) Measurements Calculated total harmonic distortion of 
converter output current waveform 

Output THDV (%) Measurements Calculated total harmonic distortion of 
converter output voltage waveform 

Output Voltage RMS (V) Measurements Root-mean-squared value of converter output 
voltage waveform, in Volts 

Power Step (%) Test Conditions Approximate (or target) fractional load of the 
converter as a percentage of the rated 
converter output power (synonym of 
“Fractional Load (%)”) 

Test Scenario Test Conditions For multi-output converters, indicates the load 
scenario used for the experiment 

Test Type Test Conditions Indicates the sequencing used for the set of 
experiments to which the measurements 
belong: loads applied in increasing order, 
decreasing order, or randomly 

 

Harmonics Data 
Each Harmonics.csv captures data from a Fourier transform applied to the voltage and current 

waveforms measured at the converter input and/or output(s), reported at various harmonics ℎ: ℎ = 0 

for DC, ℎ = 1 for the AC fundamental frequency (60 Hz), and ℎ > 1 for integer multiplies of the 

fundamental frequency. Each row in Harmonics.csv represents Fourier transform data for one 



harmonic at a single steady-state test condition under fixed load. Columns are classified into three 

groups: 

• Test Conditions: defined by columns “Date”, “Fractional Load (%)”, “Power Step (%)”, “Run”, 

“Test Scenario”, “Test Type”, and/or “Time” 

• Row Metadata: harmonic index ℎ (“Harmonic” column) and associated frequency (“Frequency 

(Hz)” column) corresponding to the measured data in each row 

• Measurements: All other columns. 

In general, the measured harmonic voltages, currents, and powers have significant magnitude at ℎ ≥ 1 

only for AC terminals (the input terminals of AC/DC converters) and have significant magnitude at ℎ = 0 

only for DC terminals (output terminal(s) of AC/DC converters and all terminals of DC/DC converters). 

The combination of test conditions varies by converter, but typically consists of a set of load conditions 

ranging from 0% to 100% of the converter’s rated output power. Column names remain consistent, but 

column order may vary. Table 2 lists columns available in the Harmonics.csv files. Columns with [𝑥] in 

their names indicate families of columns with [𝑥] equal to 1, 2, or 3. Columns in bold font are present in 

all files; other columns are present in some files only. 

Table 2. Columns available in Harmonics.csv 

Name Category Description 

Ch[𝑥] Output Complex Current (A) Measurements For multi-output converters, the measured 
complex converter output current at 
harmonic ℎ measured on power analyzer 
channel 𝑥, in Amperes 

Ch[𝑥] Output Complex Voltage (V) Measurements For multi-output converters, the measured 
complex converter output voltage at 
harmonic ℎ measured on power analyzer 
channel 𝑥, in Volts 

Ch[𝑥] Output Current Angle (deg) Measurements For multi-output converters, the measured 
converter output current angle (relative to 
reference) at harmonic ℎ measured on power 
analyzer channel 𝑥, in degrees (similar to 
“Output [𝑥] Current Angle (deg)” but labeled 
with respect to the power analyzer channel) 

Ch[𝑥] Output Current Mag (Arms) Measurements For multi-output converters, the measured 
converter output current magnitude at 
harmonic ℎ measured on power analyzer 
channel 𝑥, in Amperes (similar to “Output [𝑥] 
Current Mag (Arms)” but labeled with respect 
to the power analyzer channel) 

Ch[𝑥] Output Real Power (W) Measurements For multi-output converters, the measured 
active (real) converter output power at 
harmonic ℎ measured on power analyzer 
channel 𝑥, in Watts (similar to “Output Real 
Power (W)” but labeled with respect to the 
power analyzer channel) 



Name Category Description 

Ch[𝑥] Output Voltage Angle (deg) Measurements For multi-output converters, the measured 
converter output voltage angle (relative to 
reference) at harmonic ℎ measured on power 
analyzer channel 𝑥, in degrees (similar to 
“Output [𝑥] Voltage Angle (deg)” but labeled 
with respect to the power analyzer channel) 

Ch[𝑥] Output Voltage Mag (Vrms) Measurements For multi-output converters, the measured 
converter output voltage magnitude at 
harmonic ℎ measured on power analyzer 
channel 𝑥, in Volts (similar to “Output [𝑥] 
Voltage Mag (Vrms)” but labeled with respect 
to the power analyzer channel) 

Date Test conditions Date of experiment 

Fractional Load (%) Test conditions Approximate (or target) fractional load of the 
converter as a percentage of the rated 
converter output power (synonym of “Power 
Step (%)”) 

Frequency (Hz) Row metadata Frequency corresponding to the 
measurements in each data row, in Hertz 

Harmonic Row metadata Harmonic index 𝒉 corresponding to the 
measurements in each data row 

Input Complex Current (A) Measurements Measured complex converter input current at 
harmonic ℎ, in Amperes 

Input Complex Voltage (V) Measurements Measured complex converter input voltage at 
harmonic ℎ, in Volts 

Input Current Angle (deg) Measurements Measured converter input current angle 
(relative to reference) at harmonic 𝒉, in 
degrees 

Input Current Mag (Arms) Measurements Measured converter input current magnitude 
at harmonic 𝒉, in Amperes 

Input Real Power (W) Measurements Measured total active (real) converter input 
power at harmonic 𝒉, in Watts 

Input Voltage Angle (deg) Measurements Measured converter input voltage angle 
(relative to reference) at harmonic 𝒉, in 
degrees 

Input Voltage Mag (Vrms) Measurements Measured converter input voltage magnitude 
at harmonic 𝒉, in Volts 

Output Complex Current (A) Measurements Measured complex converter output current 
at harmonic ℎ, in Amperes 

Output Complex Voltage (V) Measurements Measured complex converter output voltage 
at harmonic ℎ, in Volts 

Output Current Angle (deg) Measurements Measured converter output current angle 
(relative to reference) at harmonic ℎ, in 
degrees 

Output Current Mag (Arms) Measurements Measured converter output current 
magnitude at harmonic ℎ, in Amperes 



Name Category Description 

Output Real Power (W) Measurements Measured total active (real) converter output 
power at harmonic ℎ, in Watts 

Output Voltage Angle (deg) Measurements Measured converter output voltage angle 
(relative to reference) at harmonic ℎ, in 
degrees 

Output Voltage Mag (Vrms) Measurements Measured converter output voltage 
magnitude at harmonic ℎ, in Volts 

Output [𝑥] Current Angle (deg) Measurements For multi-output converters, the measured 
current angle (relative to reference) of 
converter output 𝑥 at harmonic ℎ, in degrees 

Output [𝑥] Current Mag (Arms) Measurements For multi-output converters, the measured 
output current magnitude of converter output 
𝑥 at harmonic ℎ, in Amperes 

Output [𝑥] Real Power (W) Measurements For multi-output converters, measured active 
(real) output power of converter output 𝑥 at 
harmonic ℎ, in Watts 

Output [𝑥] Voltage Angle (deg) Measurements For multi-output converters, the measured 
output voltage angle (relative to reference) of 
converter output 𝑥 at harmonic ℎ, in degrees 

Output [𝑥] Voltage Mag (Vrms) Measurements For multi-output converters, the measured 
output voltage magnitude of converter output 
𝑥 at harmonic ℎ, in Volts 

Power Factor Measurements Measured converter input power factor at 
harmonic ℎ; this quantify is meaningful only 
for ℎ = 1 

Power Step Test Conditions Approximate (or target) fractional load of the 
converter as a percentage of the rated 
converter output power (synonym of 
“Fractional Load (%)”) 

Run Test Conditions For some multi-output converters, indicates 
the load scenario used for the experiment 
(synonymous with “Test Scenario”) 

Test Scenario Test Conditions For multi-output converters, indicates the 
load scenario used for the experiment 

Test Type Test Conditions Indicates the sequencing used for the set of 
experiments to which the measurements 
belong: loads applied in increasing order, 
decreasing order, or randomly 

Time Test conditions Time of experiment 
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