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PROBLEM STATEMENT GRAPHICAL USER INTERFACE 279 \/ALIDATION: LOAD MODELING
The team was in collaboration with Duke Energy to create an — wmeduff“’”“2”‘”‘””“‘”‘ —
automated tool that would determine customer load schedules that 0 ¢ Load Schedule GUI — O s | = impraved BMS Schedes
Improved on the existing load estimates and to detect the presence FILE SELECTION 1 B anites Tt
of BTM resources and modern loads. This analysis was to be « Each Button widget opens a file explorer window e
enabled by analyzing customer meter measurements and the tool that allows the user to select a relevant .csv file for Soih U Select Sub File | OAKWOOD ST RET_SUB.CSV
was to be written in Python. each field Meter/Tfmr Mapping File  Select Meter/Tfmr Filel uncc_meter_transformer.csy
« The Textbox widget next to "Feeder" allows the Usage (AMI) File Select Usage File unce_usage.csv
RESEARCH Q UESTION user to enter the specific feeder that will be Global Eile Select Global File OB
Can analyzing AMI data improve load schedules and detect BTM analyzed from the provided data files Feeder 11261204 -
resources and modern loads such as PVs and EVs? ¥ Create and Export Improved Schedules
S P E C I F I C AT I O N S @ [~ Create and Export Optimal Global Scaling
FI I_E GEN ERATION @ IV Export Detected PV/EV by Meter
Create automated tool to do the following: « Each Checkbox widget allows the user to decide ¥ Export Detailed Reports MAPE (%) | MSE (kWh?)
o Analyze existing DMS load schedules for accuracy which analysis to perform on the selected data files ™ Export Summary Reports Fall Weelday -0 e 10 0 993601
o Create improved DMS loads schedules that increase and which output files to generate Load Data el Weekend | IMPFoved 12.24]  89388.76] 0.999512
accuracy :‘rif:’:ael 12.36 91130.06| 0.991549
o Create reactive power schedules to complement the active 2) Feeder Profile Plots by Season/Day-Type spring Weekday |10 ia862 82 0051272
power oad schedles e N - A
o Detect the presence of BTM resources and modern loads FEEDER PROFILE VISUALIZATION I Spring Weekend Summer Weekday | mProved|  7.11[ 8486705/ 0999907
The tool is t(_) accept a supstatlon data file and an AMI data file  Each Checkbox widget allows the user to decide for ¥ Summer Weekday .,?,:f.:,:aeld 23:22 iiiiﬁgii 2323232
and automatically output improved load schedules and detected which season and day type to plot a visualization of i Summer Weekend = @ ol >731] 114775706 0.99592
customer PV and EV loads the aggregated original DMS profiles, the aggregated ™ Fall Weekday Winter Weekday | meroved e
Create detailed repOrtS d@plCtlng the anaIySiS imprOved DMS prOﬁleS, and the aggregated AMI WV Fall Weekend Winter Weekend |m:f;::d 13:39 113530:03 0:999433
KEY TERMS profile for the feeder being tested ¥ Winter Weekday Original 26.32] 690484.00| 0.993346

« AMI (Advanced Metering Infrastructure) —architecture for [ Winter Weekend

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

Create Schedule(s) |

GUI Concept of Operations ’I5 DUKE
E N E RGY UNC (\l IARLOTTE

223 \VALIDATION: BTM DETECTION

EV Load detected for Residential Customer
\ , | =m Fesidential fall_wday

Generation Visualization

FILE GENERATION FUNCTIONS

N IMPROVED LOAD ¥ Creste and Export Improved Schedules DETAILED REPORTS E;/’
M O D E I_ I N G [~ Create and Export Optimal Global Scaling

* When selected, the final two Checkbox widgets

o I I IV Export Detected PV/EV by Met i
The first Checkbox widget allows the user pot et y Meter export detailed reports to Excel
to generate new customer class load v Export Detailed Reports _ _ PV Load detected for Residential Customer
schedules based on the analysis of I Export Summary Reports ) These_ reports summarize the crrors in [ e ey
customer load data that reduces the feeder | Load Data| magnitude and profile shape indicated by the

average profiles both for each transformer and
each load class on the feeder under test

'EE‘-_ MACHINE LEARNING BTM DETECTI ONtm‘ * Reports are generated for both conditions: pre-

Improvement and post-improvement

error characteristics

« The second Checkbox widget allows the
user to create a new universal scaling
factor that retains the original schedules, .
but reduces error

ThIS Checkbox widget runs the selected feeder profiles through the created BTM detectlon
tool. Powered by Gaussian Naive Bayes Machine Learning, the BTM detection tool is

« These analyses account for data errors trained with synthetic BTM load profiles for every season and day type to detect PV and
such as missing data, non-conformities in EV present
file structure, and data judged to be « When the Checkbox is selected, a list of meters is exported to Excel which details BTM

abnormal and thus to be excluded resources and modern loads that are detected for every season and day type




