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Interests
Traveling | Anywhere & Everywhere
Florida Activities | Camping, Hiking, All The      

Water Things 
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Work
Local Government GIS | 10 years
Electric Utility GIS | 5 years

Education
BS | Wildlife Ecology and Conservation
MS | Organismal Biology

Certificate | Geographic Information Systems
Certificate | Geospatial Programming and 

Web Map Development

Sue Ann Panton
GIS Analyst | Kissimmee Utility Authority

Family
Moxie | Rescue Doberman
Corwin | Leopard Gecko
Bryan | Husband Extraordinaire
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S T E P - U P  
T R A N S F O R M E R

Increase voltage and reduce current

BACKGROUND

Source :  https://www.servostabilizer.org.in/what-is-step-down-transformer/
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S T E P - D O W N  
T R A N S F O R M E R

Reduces voltage before reaching end-user

A

B
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BACKGROUND

Analyze transformer consumption data against transformer capacity OVERSIZED TRANSFORMER

100 kVA
3 kW

5 kVA
10 kW

10 kW

10 kW

• Excess fuel costs to the utility = $$

UNDERSIZED TRANSFORMER

• Life of the transformer is reduced

• Causes system outages

• Requires replacement = $$$$
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A N A LO G  E L E C T R I C I T Y  
M E T E R

Energy consumption is collected manually 
on a monthly basis by a meter reader.

BACKGROUND
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A d v a n c e d  M e t e r i n g  I n f ra s t r u c t u r e  ( A M I )

Smart meters record and transmit energy consumption to the utility 
throughout the day via a secure wireless network
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S M A R T  M E T E R

Utility can read, start, and stop 
services remotely.
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Technology Limitations Stated in Literature Work

Cost of software and other components, requires investment 

in hardware and IT equipment
Ashkezari, et al. (2018)

Requires frequent data collection resulting in protocol errors 

and bandwidth constraints
Balakrishna & Swarup (2020)

Consolidation of big data was a time-consuming task Guerrero-Prado, et al. (2020)

Large volumes of data lead to increased potential of data 

errors and confusion
Lo, Huang & Lu (2014)

Requires robust methods for managing big data and quality 

models
Peppanen, et al. (2015)

Big Data challenge is efficiently managing data flows Peppanen, et al. (2016)

Hardware and software limitations exist; storing and 

managing data
Triplett, Rinell & Foote (2010)

BACKGROUND

Table 1.  Technologies and their limitations used to incorporate Advanced Metering Infrastructure (AMI) 
data within a GIS.
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Determine if distribution engineering design standards used 
are still valid based on actual customer usage within areas of 
single-family residence.

OBJECTIVES

Improve criteria used when placing an appropriately sized 
transformer.

Aid our engineers in identifying areas which may require 
electric reconstruction to avoid future power-related issues.
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STUDY AREA

96.4 mi2
territory

consumers

85,142

62,989

installed a.m.i. meters

73.44 mi

transmission

1,074.65 mi

distribution

STUDY AREA

as of September 29, 2020  

14,570

transformers
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Lake Tohopekaliga

substations

Lake Tohopekaliga

East Lake 
Tohopekaliga

East Lake 
Tohopekaliga

transmission 
lines

substations

main distribution
lines

miles

0 5

N

10

STUDY AREA
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Lake 
Tohopekaliga

East Lake 
Tohopekaliga

STUDY AREASTUDY AREA

Smart Meters Overlaid on Future Land Use
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CURRENT SYSTEM

12

GIS
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CURRENT SYSTEM

13

CIS (Customer Information & Billing Software)
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WORKFLOW
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1

connect AMI peak data to 
consumer feature class in GIS

5

engineers to determine if 
current design standards 

require updating

2

populate summarized AMI 
data within transformer 

feature class

3

identify undersized 
transformers

4

create a webapp display of 
identified transformers

6

spatial and statistical  
analysis to find potential 

patterns of use
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WORKFLOW
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1 connect AMI peak data to consumer feature class in GIS

Join MDMS extract data to Consumer

Populate data from joined Consumer into Service Points Consumer to Service Point relationship

Attribute Assistant’s Copy Linked Record function

1
connect

5
determine

2
populate

3
identify

4
create

6
analysis
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WORKFLOW

16

2 populate summarized AMI data within transformer feature class

connect determineidentify

1 52
populate

3 4
create

6
analysis

Pseudocode to populate peak data within transformer feature class
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WORKFLOW

17

3 identify undersized transformers 4 create a web application display of identified transformers

1
connect

5
determine

2
populate

3
identify

4
create

6
analysis

5 kVA
10 kW

10 kW

10 kW
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WORKFLOW
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5 engineers to determine if current design 
standards require updating

6 spatial and statistical analysis to find pattern

• Kernel Density Estimation
• Distance Based Analysis with Monte Carlo Assessment

• Regression Analysis
• Chi-Square Test

1
connect

5
determine

2
populate

3
identify

4
create

6
analysis
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WORKFLOW - DATA SETS
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M D M S E X T R A C T  F I L E

C O N S U M E R

T R A N S F O R M E R

M I S C E L L A N E O U S  E L E C T R I C  D ATA S E T S

A D D I T I O N A L  D ATA S E T S
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Reveal patterns through exploratory analysis which will further 
improve criteria currently used when placing an appropriately 
sized transformer. 

20

ANTICIPATED RESULTS and DELIVERABLES

Map EquationGraph Table

Kernel Density Estimation

Distance Based Analysis with Monte Carlo Assessment 

Regression Analysis            

Chi-Square Test
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• Color-coded (Table 2) thematic map

• Show patterns of peak use
• Identify transformers that are at high risk of power-related failure

• Pinpoint areas requiring reconstruction

ANTICIPATED RESULTS and DELIVERABLES

Color Percentage Loading Representation
Green < 80% Safe operation
Yellow 80% - 90% Heavily loading operation
Orange 90% - 95% Noticing operation

Red 95% - 100% Warning operation

Black > 100% Overloading operation

Table 2. Symbology established by Su et al. (2017) for symbolization 
of distribution transformer operation conditions. 



PROJECT TIMELINE
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PHASE 1 PHASE 2 PHASE 3 PHASE 4

J A N U A R Y  2 0 2 1 M A R C H  2 0 2 1 M AY  2 0 2 1 J U LY  2 0 2 1

C O M P I L E  &  P R E PA R E  

D ATA
A N A LY Z E D ATA

B U I L D  A P P L I C AT I O N  

&  D E V E L O P  F I N A L  

P R O J E C T

P R E S E N TAT I O N  |  

2 0 2 1  E S R I  U C
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QUESTIONS

T H A N K  Y O U

S U E  A N N  PA N T O N
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