
VALIDATION: BTM DETECTION

GRAPHICAL USER INTERFACE VALIDATION: LOAD MODELINGPROBLEM STATEMENT

The team was in collaboration with Duke Energy to create an 

automated tool that would determine customer load schedules that 

improved on the existing load estimates and to detect the presence 

of BTM resources and modern loads. This analysis was to be 

enabled by analyzing customer meter measurements and the tool 

was to be written in Python.

RESEARCH QUESTION

Can analyzing AMI data improve load schedules and detect BTM 

resources and modern loads such as PVs and EVs?

SPECIFICATIONS

∙ Create automated tool to do the following:

o Analyze existing DMS load schedules for accuracy

o Create improved DMS loads schedules that increase 

accuracy

o Create reactive power schedules to complement the active 

power load schedules

o Detect the presence of BTM resources and modern loads

∙ The tool is to accept a substation data file and an AMI data file 

and automatically output improved load schedules and detected 

customer PV and EV loads

∙ Create detailed reports depicting the analysis

KEY TERMS
• AMI (Advanced Metering Infrastructure) –architecture for 

automated 2-way communication between a utility meter and 

utility company 

• BTM (Behind the Meter) – refers to any energy generation on 

the customer’s side of the meter

• DMS (Distribution Management System) – a collection of 

applications designed to monitor and control the entire 

distribution network 
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FILE SELECTION
• Each Button widget opens a file explorer window 

that allows the user to select a relevant .csv file for 

each field

• The Textbox widget next to "Feeder" allows the 

user to enter the specific feeder that will be 

analyzed from the provided data files

FILE GENERATION FUNCTIONS
IMPROVED LOAD

MODELING
• The first Checkbox widget allows the user 

to generate new customer class load 

schedules based on the analysis of 

customer load data that reduces the feeder 

error characteristics

• The second Checkbox widget allows the 

user to create a new universal scaling 

factor that retains the original schedules, 

but reduces error

• These analyses account for data errors 

such as missing data, non-conformities in 

file structure, and data judged to be 

abnormal and thus to be excluded
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FILE GENERATION
• Each Checkbox widget allows the user to decide 

which analysis to perform on the selected data files 

and which output files to generate
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FEEDER PROFILE VISUALIZATION
• Each Checkbox widget allows the user to decide for 

which season and day type to plot a visualization of 

the aggregated original DMS profiles, the aggregated 

improved DMS profiles, and the aggregated AMI 

profile for the feeder being tested
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MACHINE LEARNING BTM DETECTION
• This Checkbox widget runs the selected feeder profiles through the created BTM detection 

tool. Powered by Gaussian Naïve Bayes Machine Learning, the BTM detection tool is 

trained with synthetic BTM load profiles for every season and day type to detect PV and 

EV present

• When the Checkbox is selected, a list of meters is exported to Excel which details BTM 

resources and modern loads that are detected for every season and day type
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DETAILED REPORTS
• When selected, the final two Checkbox widgets 

export detailed reports to Excel

• These reports summarize the errors in 

magnitude and profile shape indicated by the 

average profiles both for each transformer and 

each load class on the feeder under test

• Reports are generated for both conditions: pre-

improvement and post-improvement
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Selection Generation Visualization
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