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‘The single biggest challenge for T&D
Utilities Is managing the Equipment, Asset
and Network Model Lifecycle’

- Andy Motsinger, Director: Asset Management, JEA
As grids become more complex with DERS, advanced technologies, and

regulatory pressures, the need for a trusted, accurate network model Is no
longer a technical detail but a core business imperative
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Part 1 : NMM Fundamentals
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Key Points

4 I

Network Model Management (NMMS) = foundation for the Digital Twin

N J

e D
Past, present and future network representation

N J

e D
Composed of multiple datasets, from various stages of the lifecycle

N J
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\G:mr:t; 3,,,:,, 5:4 :Im ::E“R > i2 - = Physical (Epmentleperormedtyset)  Digital Twin (st it rloof equprmony)
Contiguous Network Model Data Includes Focus
Transmission - Substations - Equipment, Topology & Connectivity, Function & behavior of the grid as one
Distribution = Customer service points - Service points, Loads, Load Profiles & electrical system
Distributed Energy Resources (DER) Forecasts, Ratings, Limits, Equivalent Sources,

Protection settings, Measurement Points,
Control Points
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» Network Model Management => Critical backbone throughout Digital Twin Lifecycle
« Data Complexity: Equipment, Topology, Ratings, Measurements, Loads, Service Points, Protection...

Network Model Management Context

ing & Portfolio

Management

-Asset Replacement:

Itror N Digital Twin Lifecycle
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Test, Maintenance, Inspection,
Lab Test, Diagnosis

Procedures Procedure
DataSets
ProductAsset,
Catalog
Asset o Network - .
i SS€ Connectivity quipmen )
Clotlnimel; Installation & Containment Condﬁﬁgble
. Use Data Schematic /
Asset Location Equipment Operating
; Settings Diagrams Asset
Imagery, Video, LIDAR, Inventory
SUE. BIM Nameplate &
’ GeoMedia Protection Eng. Properties
ttin
Sl TypeAsset,
Catalog
Future
Network
Extensions Branch Organization Owner, Operator,
Commercial Limits Role(s) Maintainer, etc
Procurement Date, PO#, Info
Technical Specs Equipment

Measurements Limits

Asset
Health

Measurement [ Network | Asset
Values e Analytics

; Asset
Operation Reliability
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Most utilities rely on a collection of siloed systems and
ad-hoc processes to manage critical network data.

The “Junk Drawer” Reality

DTECH

Engineers manually reconcile information from
spreadsheets, home-grown databases, and file shares.

This leads to multiple, conflicting versions of the truth,
making it inefficient, brittle, and impossible to scale.

Key decisions in planning & operations are made with
“outdated, inconsistent, and sometimes incorrect
information.”
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3 ADMS  Grid Network Model Management (GNMM) is a
formal strategy and system of record that

i EMS delivers a sustainable, single source of truth for

Validated
Network Model Network Models

M t Svst - Planning ) )
a“ag(e';“kfas) Sy m— () T It moves beyond siloed data to create a unified,

grid network data.

: living model of the entire electrical system-from
_~ Analytics . . . .
m— |7 o transmission to the customer service point.

I— DERMS This improves data consistency, timeliness, and

quality, enabling a 360-degree operational view
across all business functions.
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« GNMM (NMMS) doesn't replace existing systems; it integrates & orchestrates them.

« By ingesting data from systems of record and publishing validated models, it ensures that all
consuming applications work from a single, consistent, and high-quality view of the network.

GIS - l
9 (location) ——) 3 ADMS
WAM
EH (asset) E— —— EMS
SCADA —— NMMS Planning
@ (state) (Network) Cme———) (=7 Tools
N A5 ——) _~ Analytics
N (metering) e— g o
Protection DB
Qo (settings) e— —— DERMS

trdn ANANNNAANNNNAN NN



February 2-5, 2026
DTECH .
San Diego, CA

A Network Model Is More Than a Map

« While essential, GIS Is fundamentally location-focused.

» Atrue network model requires explicit connectivity and is focused on the electrical behavior, connectivity,
and function of grid components.

* |t 1s the model required by software that analyses and simulates grid behavior.

Geographic Information System (GIS) Grid Network Model (GNMM)
Location, Implicit Connectivity, Equm.ent, EXpI'C't, Conne(?tlwty,
Features. Geograph Electrical Properties, Settings,
’ grapny Sources, Loads, Behavior
11 < x b} 13 e b} )
Where is it? How does it work?
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 Acritical principle of GNMM is the logical

name: Airport Sub
assetld: ofnesbadhyls /s

] 1 1 # 3 Airport Substation 3 g S ‘
separation of the physical Asset from its Airport 23y
. . Substation | EBAR‘W.WI & = fLocName: Sub.Airport
= g mm e > <= =
role as electrical Equipment. e |
' . . . b =l G assetld: 4hyls78oMmessa
2 : BusharSecti
» The Equipment perspective Is persistent, G & chome Ao 85
. . . . . *
while physical Assets are assigned to it AR e e R s Y| ey T ——
. l_ remd g ;sps:ﬂ;;lxrsmnmeﬁna
th ro u gh O ut th e l |fe Cyc le MEAS: TRFR.O1.MOLT ﬂ_oc.Name: AirDUﬂ.BRK.H\/.1
. M)m====
(e.g., when a transformer is replaced). e
e > 2 asselld: dhyls78one65a
—————— £ lype: Transformer
fLocName: Airporl. TRF.O1
Network Equipment Role (e.g., ‘TX-101") The Netwoik l name: BRERTRFOTMY.021
[ ———— e — S —— S — Model is the core BRKR.TRFO1.MV.021 E asselld: 4hyls7Bofe65a
i i building block for | I 2 type: Breake(
l i your Digital Twin — -3 \ B > fLocName: Airport BRE.MV.21
' ’ platform. |
— Asset 1 —_ Asset 2 —> | J
(Serial #ABC) (Serial #XYZ) I name: BEARMV.W
BBAR. MV T assetld: 4hyls780Mmes5a
L ——— > S ) L EE N L 2 type: BusbarSection
fLocName: Airport. B3.MY.\W
V.
' Equipment/Network/Operations Asset
Physical (Equipment role performed by Asset) Dig ital Twin {Asset fulfills role of Equipment)

Itrdn



February 2-5, 2026

DTECH San Diego, CA

'Git for the Grid": Managlng Every State of the Network

« A modern GNMM provides version management, branching, and merging for every piece of
equipment and its connectivity.

 Allows planners, engineers, and operators to work on different views of the network
simultaneously and merge changes in a controlled, auditable way.

Project Branch: As-Planned (New Substation)

Commission
&Merge

m

Main Branch: As-Built Network ©

k __ T o 7?7—_*—" *
T, " i Lo Q ) ,7,i7,7,,,,7ﬂ

Operational State: As-Operated (Switches Open/Closed)
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The Blueprint: Core Capabllltles of a Modern GNMM

A comprehensive GNMM is built on three pillars of capability.

&

Total Lifecycle View Guaranteed Data Quality Universal Interoperability
» Manages As-Built, As-Planned, As- « Automated data and network validation e Built on a common, vendor- neutral
Designed, and As-Operated network (rules, load flow, topology processing). format (CIM).
states. « Formal governance and workflows for data  * Automated transformation and
* Point-in-time views for past, present, change management. publishing to proprietary formats
and future. « Full provenance and audit tracking of all (ADMS,.EMS, PSS/E, Aspen, CYME, Synergi).
« Supports temporary equipment like changes. e Assimilates data from numerous sources
cuts and jumpers. (GIS, SCADA, WAM, etc.).
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Part 2 : Ameren GNMM Project
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- Dave Hammon, Senior Director of Digital Field and Grid, Ameren
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Ameren Corporation is a Fortune 500, fully
rate-regulated electric and gas utility company
headquartered in St. Louls.

, , , ELECTRIC
We pride ourselves on operating safely and GENERATION

maintaining financial strength while providing
reliable, reasonably priced energy in an
environmentally responsible fashion.

NATURAL CO-WORKERS
GAS
CUSTOMERS

64,000 " MILLION ELECTlC
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This integrated utility owns a mix of
energy centers with 10,200 megawatts of
electric generation capacity.

ST. LOUIS COLLINSVILLE

9

This delivery-only utility is the second
largest distributor of electricity and third
largest distributor of natural gas in Illinois.

This subsidiary is dedicated to electric

transmission infrastructure investment and

expandlng Ameren,S al.ready rObUSt System o o . Transmission Line Projects
Corporate
H
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GIS ADMS Distribution Tran?l::?; sion Work & Asset AMI/Customer
Esri ArcGIS, Hitachi Network Planning Planning Management Load Profile
Schneider ArcFM Manager DNV Synergi Maximo Databricks

Siemens PSS/E
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Ameren's 'Why': From Data Fragility to Strategic Enablement

Ameren recognized that their ability to modernize the grid was being limited by their existing
data management practices.

The Challenge The Opportunity The Goal
 Grid operators and planners making » Create a single, reliable source of truth  Provide a robust and resilient
decisions with outdated, inconsistent for all network model consumers. roadmap for managing and sharing
iInformation. « |ncrease automation to reduce labor network models across the enterprise.
 Existing point-to-point integrations were and improve quality.
fragile, complex, and costly to change. « Maximize the value of ADMS and
» Heavy reliance on manual processes and planning applications with accurate
experienced employees for data wrangling. data.
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Leading utilities are adopting a set of core principles to guide their GNMM strategy & ensure long-term success.
O Adopt Open Standards

» Base your model on CIM to ensure interoperability and avoid vendor lock-in

Streamline Operations
ool  Eliminate redundant tools and align processes across the entire asset lifecycle value chain

G_ Logically Separate Data

» Maintain a clear distinction between Network Equipment and physical Asset data

éﬂ§ Enable DER Integration
@,\/'  Build the data foundation required for effective assessment, planning, and operation of Distributed Energy Resources

Q Automate Validation

* Implement rigorous, automated quality assurance processes before publishing data to any consuming application
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A successful GNMM implementation is a strategic program, not just an IT project. Ameren
identified several key factors that were essential to their progress.

The Right Expertise

Broad Organizational Engagement ’
-._1?# + Assemble a team with deep knowledge of

o
/\  Secure buy-in from leaders across planning,

glé-:5a& operations, and IT who share the vision GNMM/CIM, utility processes and systems,
\g/ and modern software development
= o An Incremental Approach Leverage Open Standards
TS ﬁjg » Start with a solid foundation (e.g., NMMS, « Adhere to standards like the CIM to avoid
o GIS, ADMS integration) and deliver value in vendor lock-in and ensure future flexibility
g phases
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GIS integration
Load Repository integration
ADMS integration

Synergi Electric integration

Increased frequency, reliability, and
quality of model updates

Reduce maintenance costs and friction of
point-to-point integrations

Enable ADMS advanced apps
Enable Synergi time series analysis

Improve modeling of DER on the
distribution system
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ServicePoints————

Substation & @
Sub-Tx Design «¢ -

[AutoCAD]
é ° Network Model
DER Settings S8
=3
[PowerClerk] 5 2
9= Compatible
2 Units
S
________ Compatible___ _
@._ Units >

GIS
[ArcFM]

Graphic Design Tool
[ArcFM]

Asset
Management System
[Maximo]

Protection — Sub-Tx
[Aspen]

Daily at
Midnight

Network Mod d———p»

——DER parameters/se ttings—pp

—Thevenin Equivalent Sources @}

Cimphony

Projectsand
Model Parts

Loads & Load
Profiles

Network
Model Versions

Equipment
Ratings

Settings

Network Validation &

Topology Processing
(Valid ai on, Bus-Branch <>
Switch-Node)

Measurements
[Linked to Network and
SCADA Points]

Generate +
Publish & Import
Network Models

(formats suchas

PSS/E, Synergi)

Equivalent Sources
and Loads
(Thevenin Equivalenty

Equipment —
Asset Link

Schematic /
SLD Diagrams

Equipment
Settings App

Type Asset
Catalog

Upon Request

work Mod et vy
@——Temp. Model Changes:
Type Ass et Catalog——P»
€—SCADA Points (Distributio n)—
€——Switch States

¢ Feeder Load Forecast
(peak & light)

@—Feeder & Tx Bay ratingﬁ

( ﬁ Manual Data Load

o Load* includes load forecastand distrib uted/ profile load as required by subscribing ap plication

Monthly ‘
Service Transformer
Load (576, ] —_—
oad (576) Load Repository ‘- -Measurement Values
«——Generic profiles (576)) (8760 Data Lake €——Meter Readings AMI
(DataBricks)]
Customer | T T T-T ===~ N
< Load (annual peak) ‘¢ Transformer Loading- J\ TLM
_______ —
Daily at
Midnight
Network Mod e + Load*—
Planning & Network
Protection Settings —  Analysis — Distribution
[Synergi]
Type Asset Catalog—
12 GNMM
) anemn Data Exchange - Conceptual
Version: 2.04
) Date; 03/14/2025

ADMS /
Distribution SCADA
[Hitachi]

Load Analysis Tool

Time Series DB
[Oracle]

|
i€~ Measurement Values— !
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The Result: Increased Velocity, Reduced Effort, and a Foundation for the Future

Even in the initial phases, Ameren's foundational GNMM implementation delivered measurable
improvements and enabled advanced grid operations.

Daily Reduced Enabled Advanced

Updates Manual Effort Functionality

» Frequency of network model updates to * Significantly decreased the manual » Unlocked better use of ADMS features
ADMS increased from bi-weekly to weekly* overhead required to maintain and like load flow and Fault Location,
validate the network model. Isolation, and Service Restoration (FLISR).
N\ T \ ) \ M) N
7 \ 7 \ 7 A\ 7
Foundation Distribution Subtransmission System
(NMMS/GIS/ADMS) Planning Planning Protection
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Thank You!

Phillip Jones il Tyler Friedel %MEI‘BII

VP Architecture and Solutions Senior Product Owner
Xtensible, A SAM Company Ameren

Phillip.Jones@sam.biz TFriedel@ameren.com

@) linkedin.com/in/phillipmjones1 @) linkedin.com/in/tylerfriedel
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