
Modernizing Utility GIS: Unlocking the 
Power of ESRI’s Utility Network



THE CITY OF MORGANTON: 
UTILITY NETWORK IMPLEMENTATION 
& ASSET CONVERSION/COLLECTION



AN EXISTING DATA 
PROBLEM

• F U L L  S Y S T E M  M A P S  B U I L T  I N  C A D  I N  E A R L Y  
2 0 0 0 ’ S

• F U L L  S Y S T E M  G I S  I N V E N T O R Y  O F  P O L E S  A N D  
O T H E R  A S S E T S  F R O M  2 0 0 4 - 2 0 1 0

• P A R T I A L  C O N V E R S I O N  O F  A D D I T I O N A L  C A D  M A P  
D A T A  T O  G I S  I N  2 0 1 0

• S P O R A D I C  M A I N T E N A N C E  I N  B O T H  S Y S T E M S  
A F T E R W A R D

• D E S I R E  T O  M O V E  D A T A  T O  G I S  O N L Y  W H I L E  
U P G R A D I N G  T O  A  S M A R T E R  S O L U T I O N  – T H E  E S R I  
U T I L I T Y  N E T W O R K

• T H E  C I T Y  S E L E C T E D  A V I N E O N  T O  E X E C U T E  T H I S  
P R O J E C T



INITIAL PHASES
• M A P  &  DATA  A S S E S S M E N T

• C A D  m a p s  a n d  G I S  d a t a  a n a l y z e d  b y  
A v i n e o n ,  g a p s  f o r  u t i l i t y  n e t w o r k  
i m p l e m e n t a t i o n  i d e n t i f i e d .

• I n - p e r s o n  d i s c o v e r y  s e s s i o n  h e l p e d  
A v i n e o n  i d e n t i f y  n e w  d a t a  s o u r c e s  t o  
h e l p  i n  c o n v e r s i o n  a n d  i n  b r i d g i n g  
g a p s .

• H A R D WA R E  &  N E T W O R K  
A S S E S S M E N T

• C i t y  h a d  a n  E S R I  E n t e r p r i s e  A g r e e m e n t  
a n d  a n  e x i s t i n g  E n t e r p r i s e  s e t u p  w i t h  
m u l t i p l e  f e d e r a t e d  v i r t u a l  s e r v e r s .

• C i t y ’s  E n t e r p r i s e  w a s  u p g r a d e d  b y  
A v i n e o n  t o  a  v e r s i o n  w i t h  g r e a t e r  
o n l i n e  f u n c t i o n a l i t y  f o r  t h e  U t i l i t y  
N e t w o r k .

• A r c G I S  P o r t a l  a n d  s e r v e r  a c c e s s  
p r o v i d e d  t o  A v i n e o n  f o r  s e t u p  o f  t e s t  
a n d  p r o d u c t i o n  e n v i r o n m e n t s  f o r  b o t h  
d a t a b a s e  a n d  o n l i n e  t o o l s .



INITIAL PHASES
• U N  M O D E L  A D J U S T M E N T S

• M o d e l  a d j u s t e d  a n d  s i m p l i f i e d  t o  f i t  C i t y ’s  
n e e d s .

• I n - p e r s o n  s e s s i o n s  h e l p e d  C i t y  u s e r s  b e t t e r  
u n d e r s t a n d  t h e  m o d e l  a n d  a s s i s t  i n  m a k i n g  
d e c i s i o n s  a b o u t  w h a t  w o u l d  b e  m i g r a t e d .

• S Y M B O LO GY

• C i t y  w a s  c o n s u l t e d  o n  s y m b o l o g y  p r e f e r e n c e s  

• I n d u s t r y  s t a n d a r d  s y m b o l s  w e r e  c h o s e n  a n d  
c u s t o m i z e d  t o  t h e  C i t y ’s  e x a c t  n e e d s .

• I n c l u d e d  c o n s t r u c t e d  a n d  p l a n n e d  
c o n t i n g e n c i e s .



DATA CONVERSION /  MIGRATION
• I T E R AT I V E  A P P R O A C H

• C A D  &  G I S  d a t a  m e r g e d  a n d  s p a t i a l l y  
r e c o n c i l e d  i n  i t e r a t i v e  g e n e r a t i o n s ,  w i t h  
e a c h  i t e r a t i o n  r e d u c i n g  u t i l i t y  n e t w o r k  
e r r o r s  a n d  i m p r o v i n g  t r a c e a b i l i t y.

• C i t y  r e v i e w e d  a n d  s i g n e d  o f f  o n  e v e r y  
i t e r a t i o n .

• F U N C T I O N A L I T Y
• A v i n e o n  e s t a b l i s h e d  a s s o r t e d  t o o l s  a n d  

r u l e s  t o  g a i n  e f f i c i e n c i e s  w i t h  U N  
e d i t i n g ,  v i e w i n g  &  a n a l y s i s ,  w h i c h  
i n c l u d e d :

• E d i t i n g  t e m p l a t e s
• A t t r i b u t e  r u l e s
• C o n t i n g e n t  v a l u e s
• N e t w o r k  t r a c e s
• R e p o r t s



FIELD VERIFICATION & 
ASSET COLLECTION

• A S S E T  C O L L E C T I O N  W A S  P E R F O R M E D  I N  D A T A B A S E  

V E R S I O N S  F O R  E A C H  S Y S T E M  C I R C U I T  W I T H  C I T Y  

R E V I E W  A N D  S I G N  O F F  A F T E R  E A C H  W A S  C O M P L E T E D

• U T I L I T Y  N E T W O R K  G A P S  C L O S E D  B Y  C O L L E C T I N G  

M I S S I N G  A S S E T  T Y P E S  A N D  B Y  C L O S I N G  G A P S  I N  

E X I S T I N G  A S S E T S

• F U S E S  A N D  O P E N  P O I N T S  W E R E  A M O N G  F E A T U R E S  

C O L L E C T E D  T O  C L O S E  D A T A  G A P S

• F I E L D  C R E W S  C A P T U R E D  S E C O N D A R Y  A N D  

T R A N S F O R M E R  F E E D I N G  E A C H  C U S T O M E R

• S Y S T E M  W I D E  P H A S E  O R I E N T A T I O N  W A S  C O L L E C T E D

• R A W  F I E L D  D A T A  I N C L U D E D  P H O T O G R A P H S  O F  

A S S E T S  F O R  C I T Y  R E C O R D S  A N D  R E V I E W



TRAINING & SELF-RELIANCE
• D O C U M E N TAT I O N

• A v i n e o n  p r o d u c e d  Q u i c k  R e f e r e n c e  
G u i d e s  b u i l t  o n  C i t y  d a t a  t o  g i v e  e n d  
u s e r s  h e l p  m a t e r i a l s  t o  f a l l  b a c k  o n  
p o s t - p r o j e c t .

• G u i d e s  c o v e r e d  a l l  c r i t i c a l  a s p e c t s  o f  
o p e r a t i n g  a n d  m a i n t a i n i n g  a n  E S R I  
U t i l i t y  N e t w o r k .

• T R A I N I N G
• I n  p e r s o n  t r a i n i n g  s e s s i o n s  g a v e  C i t y  

G I S  &  e l e c t r i c  u s e r s  h a n d s - o n  
e x p e r i e n c e  w i t h  u s i n g  a n d  m a i n t a i n i n g  
t h e  E S R I  U t i l i t y  N e t w o r k  i n  A r c G I S  P r o .

• F u r t h e r  t r a i n i n g  d e m o n s t r a t e d  t r a c i n g  
a b i l i t i e s  u s i n g  A r c G I S  F i e l d  M a p s  o n  
m o b i l e  d e v i c e s .

• A v i n e o n  s u p e r v i s e d  u s e r  a c c e p t a n c e  
t e s t i n g ,  c u t o v e r  a c t i v i t i e s ,  a n d  t u n i n g ,  
g i v i n g  C i t y  s t a f f  m o r e  h a n d s - o n  
e x p e r i e n c e .



FINAL RESULTS /  TAKEAWAYS

 Fully functioning Utility Network

 CAD & GIS data finally merged

 All existing data thoroughly updated via field asset 
collection and verification

 ArcGIS Field Maps projects and online dashboards

 New capabilities that include:

 Phase loading analytics

 Transformer loading analytics

 Tracing at all network levels both in-office and 
on mobile devices.

 Trained, self-sufficient staff who can maintain both 
the data and utility network



THANK YOU

Stephen Fox – GIS Analyst

sfox@morgantonnc.gov

John Steel – Electric Engineering Services Manager

jsteel@morgantonnc.gov



City of Statesville Electric Utility Management 
and GIS Modernization Story

ENHANCED GIS MAPPING TECHNOLOGY 
FOR EFFICIENT ELECTRIC MANAGEMENT

EMILY GARRIGUES,  ELIZABETH STANCIK, CITY OF 
STATESVILLE

ZACH LAWLOR, LANGAN ENGINEERING



Agenda

• Introductions
• About Statesville & Langan
• Goal & Purpose
• GIS Background
• Electric Utility Data Story
• Utility Network GIS & Outage Management System
• Infrastructure
• Lessons Learned



Introductions
Emily Garrigues | GIS Analyst

• B.A Geography & GIS at University of South Florida

• Pursuing Masters of Geospatial Information Science & Technology at North Carolina State University

• Two years of professional experience working with ESRI products.

o ArcGIS Pro

o ArcGIS Fieldmaps

o Esri Utility Network

• 3 years of FAA Part 107 Remote Pilot's License

Elizabeth Stancik | GIS Specialist

• B.S Natural Resources at North Carolina State University

• Pursuing Masters of Geospatial Information Science & Technology at North Carolina State University

• Three years of professional experience working with ESRI products.

o ArcGIS Pro

o ArcGIS Fieldmaps

o Field Verification



Introductions

Zach Lawlor, GISP | GIS Manager

• Geographic Information Systems Professional (GISP)

• Esri Utility Network Technical Certification (20-001)

• Extensive experience with configuring and deploying ESRI Utility Networks for different utility types, having 
worked with a variety of utility providers and campus Clients.

Charlie Charping | Project Manager & GIS Consultant

15 years of professional GIS experience covering a broad spectrum of industries including infrastructure and asset 
management, local government, and telecoms. He has worked on projects ranging from logistical analysis to field 
data collection solutions to enterprise design and implementation for state and local governments, educational 
institutions, and commercial entities. 



About

• Population 
Demographics

• Located 45 
minutes 
Northwest of 
Charlotte, NC

• City ~25 
square miles

• ~31,500 
Residents

City of Statesville 
Electric Customers



TECHNICAL EXCELLENCE  |   PRACTICAL EXPERIENCE  |   CLIENT RESPONSIVENESSTECHNICAL EXCELLENCE  |   PRACTICAL EXPERIENCE  |   CLIENT RESPONSIVENESS

About Langan

56
Years in Business

1 ,900
Employees

46+
Office Locations

100+
Awards

Integrated Engineering, Survey & Digital Solutions
• Carolina’s Office Based in Charlotte, NC



Purpose & Goal

• Purpose
• Ability to quickly respond to service interruptions and power outages.

• GIS as the foundation for identifying locations and assets related to or contributing to an 
outage. 

• Goal
• Establishing a master GIS electric dataset in the ESRI Utility Network data 

model.
• Workflow Framework for keeping GIS data up-to-date.
• GIS data that is traceable and has electric flow established.
• Accessible to office personnel and field crews

• Desktop, Web and Mobile 



Project Background

• 5 years ago…
• Internal GIS Team attempt at building ESRI Utility Network GIS datasets

• Did not go well…
• Data was disaggregated, some in GIS some only in CAD drawings, some not 

up-to-date in either.
• The electric GIS data we had was stored in older ESRI formats, not in a 

relational database, and did not have connectivity/flow established.

• Today…
• Langan Engineering hired to establish and support Electric Utility Network GIS 

and modernize Statesville’s GIS infrastructure.



Data Story

• Started with rough and disaggregated spatial datasets 
and diagrams.

• CAD DWG, GIS Shapefiles & gdb(s), duplicate copies of 
assets, etc.

• Field Verification
• Check for new assets
• Confirm accuracy of existing GIS data

• Spatial Data Migration to UN
• Rules established
• Data loaded and validated
• Refine and establish connectivity

• This is an on-going process!

• We are translating what we learned with electric UN to 
other city utilities.

• Water, Sewer, Storm Water



Field Verification

• Created Electric Dept Map in Fieldmaps and used iPad
• Drove the entire city and stopped to draw in secondary lines and 

transformers from missing areas. Drew connectivity to houses.
• Worked with Staking crew to map difficult neighborhoods
• Goal of field verification: Clean up data and fill in missing gaps
• Would have done this differently 



What is the Utility 
Network?
• Benefits of UN

oWeb Based
o Traceability
oData Management/Cleanliness
oComplimentary to OMS



UN Entry Process

• Steps to Entry
1. Existing data analysis/review
2. Data model design
3. Data loading prep
4. Data loading
5. Any additional cleanup
6. Subnetwork construction
7. Tracing (the fun part)



Infrastructure
• When the Project Began…

• ArcGIS 10.7
• Internal GIS Server and SDE GIS Database
• No Enterprise Portal for content management
• No Utility Network GIS (UN)
• No Outage Management System (OMS) 

• Fast Forward…GIS Modernization
• Langan Deployed ArcGIS Enterprise

• Currently on version 11.5
• ArcGIS Portal established

• In the DMZ, secured, yet a publicly accessible URL - VPN no longer required!
• Licensed for ESRI Utility Network
• New SDE GIS Database(s)
• ArcGIS Monitor Implemented – Advanced analytics for server performance observations
• Disaster Recovery Established – Automatic Backups
• Datavoice OMS Deployed

• UN GIS automation scripting in place to keep OMS up-to-date



Modernized GIS
Technical Components and Deployment

Core System Components

Portal for user collaboration, ArcGIS Server for hosting, and Data Store 
for data management.

Automation and Monitoring

Notebook Server automates workflows, while Monitor provides alerts 
and performance metrics for system health.

Security and Access Control

Secure identity management (SSO) and role-based access controls 
protect sensitive data in the system.

Deployment and Integration

Advanced deployment strategies w/ Powershell DSC ensure minimal 
downtime and compatibility with existing systems for seamless 
migration.

ArcGIS
Enterprise

ArcGIS
 Monitor

ArcGIS Utility 
Network 



Lessons Learned

• What we Would do Better: 
• Direction of drawn lines matters

• We would make sure lines were drawn correctly the first time
• Taps Matter

• Draw in your taps originally. Do not wait until the end
• Little details matter

• Three different ways to view the data
• UN, OMS, and Fieldmaps



Next Steps

• Translating UN to other departments
• Water and Sewer (for example)

• Fine tuning
• More cleanup and establishing associations



Utility Network



Utility Network Trace



Fieldmaps



Questions?



31

GIS Working Group

Thursday February 19th

10am – 12pm Virtual

ESRI will join us for the first hour to provide industry insights and an update on the ArcMap 
to ArcGIS Pro transition. They will also be available for Q&A.

Please contact Greg Flinn for more information

gflinn@electricities.org



FOLLOW US ON SOCIAL MEDIA:

         @ElectriCitiesNC

         @ElectriCitiesNC

         @ElectriCitiesNC

         company/ElectriCitiesNC


	Modernizing Utility GIS: Unlocking the Power of ESRI’s Utility Network�
	The City of morganton: utility network implementation & asset conversion/collection
	An existing data problem
	Initial phases
	Initial phases
	DATA CONVERSION / MIGRATION
	FIELD VERIFICATION & ASSET COLLECTION
	TRAINING & Self-Reliance
	Final results / takeaways
	THANK YOU
	City of Statesville Electric Utility Management and GIS Modernization Story
	Agenda
	�Introductions
	�Introductions
	About
	Slide Number 16
	Purpose & Goal
	Project Background
	Data Story
	Field Verification
	What is the Utility Network?
	UN Entry Process
	Infrastructure
	Modernized GIS�Technical Components and Deployment
	Lessons Learned
	Next Steps
	Utility Network
	Utility Network Trace
	Fieldmaps
	Questions?
	GIS Working Group
	Slide Number 32

