
            

                

           



Network Model Management (NMM)

From Fundamentals to Real-World Implementation
- Focus on the Ameren GNMM Project
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‘Th  s   l       st ch ll     f   T&  
Utilities is managing the Equipment, Asset 

  d N tw  k M d l L f c cl ’

- 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



Part 1 : NMM Fundamentals

                

           

            



Key Points

                

           

            

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

Past, present and future network representation

Composed of multiple datasets, from various stages of the lifecycle



What is Network Model Management?

                

           

  c mpl t  d   t l tw    f th    t     l ct  c l s st m

            

   t     s N tw  k M d l
Transmission → Substations → 

Distribution → Customer service points → 
Distributed Energy Resources (DER)

  t  I cl d s
Equipment, Topology & Connectivity, 
Service points, Loads, Load Profiles & 

Forecasts, Ratings, Limits, Equivalent Sources, 
Protection settings, Measurement Points, 

Control Points

  c s
Function & behavior of the grid as one 

electrical system 

                  

                                 

                                               

 

 
  

 
 

               

                       

                   

                         

 
  

 
 

                      

                       

             

                          

 
  

 
 

             

                       

                 

                        

 
  

 
 

                       

                       

             

                           

 
  

 
 

               

                       

                   

                         

 
  

  
 

 
 
  

  
 
  

 

  
  

 
 

                 

                       

                

                     

                                         

        
          



The Digital Twin Lifecycle & NMM

                

           

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

            

Network Model Management Context

Digital Twin Lifecycle



Asset 360 
Perspectives
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Extensions



Grid Network Data Today: 
The Utility “Junk Drawer”

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

• 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.”

Th  “J  k    w  ” R  l t                 

           

            

• Many ‘silos of excellence’
• Much ‘shadow IT’
• Much duplicated effort of data management
• Much manual data (re-)entry
• Not much re-use of data
• Each silo trust their own data – but is it current?



The NMM Approach
The Foundational Shift: 
A Single Source of Truth for Your Grid

• G  d N tw  k M d l M     m  t (GNMM)  s   
f  m l st  t      d s st m  f   c  d th t 
d l v  s   s st     l   s   l  s   c   f t  th f   
   d   tw  k d t . 

• It m v s      d s l  d d t  t  c   t       fi d  
l v    m d l  f th    t     l ct  c l s st m-f  m 
t   sm ss    t  th  c st m   s  v c  p   t. 

• Th s  mp  v s d t  c  s st  c   t m l   ss    d 
q  l t       l      3  -d       p   t    l v  w 
 c  ss  ll   s   ss f  ct   s. 

                

           

            



The Central Hub for Network Intelligence 

                

           

• GNMM (NMM ) d  s 't   pl c   x st    s st ms;  t   t    t s &   ch st  t s th m. 
• B      st    d t  f  m s st ms  f   c  d   d p  l sh    v l d t d m d ls   t   s   s th t  ll 

c  s m     ppl c t   s w  k f  m   s   l   c  s st  t    d h  h-q  l t  v  w  f th    tw  k. 

            

GIS
(location)

AMI
(metering)

Protection DB
(settings)

WAM
(asset)

SCADA
(state)

NMMS
(Network)



A Network Model Is More Than a Map 

                

           

• While essential, GIS is fundamentally location-focused. 
• A true network model requires explicit connectivity and is focused on the electrical behavior, connectivity, 

and function of grid components. 
• It is the model required by software that analyses and simulates grid behavior. 

            

Location, Implicit Connectivity, 
Features, Geography

Equipment, Explicit Connectivity, 
Electrical Properties, Settings, 

Sources, Loads, Behavior



Digital Twin: 'What It Is’ vs. 'What It Does’ + Asset Replacement 

                

           

• A critical principle of GNMM is the logical 
separation of the physical Asset from its 
role as electrical Equipment. 

• The Equipment perspective is persistent, 
while physical Assets are assigned to it 
throughout the lifecycle 
(e.g., when a transformer is replaced). 

            

Time



'Git for the Grid': Managing Every State of the Network 

                

           

•   m d    GNMM p  v d s v  s    m     m  t      ch       d m       f    v    p  c   f 
 q  pm  t   d  ts c    ct v t . 

•  ll ws pl     s          s    d  p   t  s t  w  k    d ff    t v  ws  f th    tw  k 
s m lt     sl    d m     ch    s      c  t  ll d    d t  l  w  . 

            



The Blueprint: Core Capabilities of a Modern GNMM 

                

           

  c mp  h  s v  GNMM  s    lt    th    p ll  s  f c p   l t . 

            

T t l L f c cl  V  w 
• Manages As-Built, As-Planned, As-

Designed, and As-Operated network 
states. 

• Point-in-time views for past, present, 
and future. 

• Supports temporary equipment like 
cuts and jumpers. 

G     t  d   t  Q  l t  
• Automated data and network validation 

(rules, load flow, topology processing). 

• Formal governance and workflows for data 
change management. 

• Full provenance and audit tracking of all 
changes. 

U  v  s l I t   p     l t  
• Built on a common, vendor- neutral 

format (CIM). 

• Automated transformation and 
publishing to proprietary formats 
(ADMS, EMS, PSS/E, Aspen, CYME, Synergi). 

• Assimilates data from numerous sources 
(GIS, SCADA, WAM, etc.). 



Part 2 : Ameren GNMM Project 

                

           

            



The Proof in Practice: 
The Ameren GNMM Journey “GNMM   v s  m       s   l   

st  d  ds-  s d s   c   f t  th 
f      d d t  t   mp  v  
c  s st  c     t   p     l t     d 
d t   cc   c  f    dv  c d    d 
 p   t   s   d pl      ."
– Dave Hammon, Senior Director of Digital Field and Grid, Ameren 

                

           

            



About Ameren

                

           

                        

Ameren Corporation is a Fortune 500, fully 
rate-regulated electric and gas utility company 
headquartered in St. Louis. 

We pride ourselves on operating safely and 
maintaining financial strength while providing 
reliable, reasonably priced energy in an 
environmentally responsible fashion.



Service Territory

                

           

                        

This integrated utility owns a mix of 
energy centers with 10,200 megawatts of 
electric generation capacity. 

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 
expanding Ameren’s already robust system 
of high-voltage lines.



Key Applications

always use sentence case

                

           

            

GIS
Esri ArcGIS,  

Schneider ArcFM

ADMS
Hitachi Network 

Manager 

Distribution 
Planning

 DNV Synergi

Sub-
Transmission 

Planning
 Siemens PSS/E

Work & Asset 
Management

Maximo

AMI/Customer 
Load Profile

Databricks



Ameren's 'Why': From Data Fragility to Strategic Enablement

                

           

 m       c    z d th t th       l t  t  m d    z  th     d w s       l m t d    th     x st    
d t  m     m  t p  ct c s.

            

Th   h ll    
• Grid operators and planners making 

decisions with outdated, inconsistent 
information. 

• Existing point-to-point integrations were 
fragile, complex, and costly to change. 

• Heavy reliance on manual processes and 
experienced employees for data wrangling. 

Th  Opp  t   t  
• Create a single, reliable source of truth 

for all network model consumers. 

• Increase automation to reduce labor 
and improve quality. 

• Maximize the value of ADMS and 
planning applications with accurate 
data.

Th  G  l
• Provide a robust and resilient 

roadmap for managing and sharing 
network models across the enterprise.



A Principled Approach to Grid Model Management

                

           

Leading utilities are adopting a set of core principles to guide their GNMM strategy & ensure long-term success.

            

Adopt Open Standards
• Base your model on CIM to ensure interoperability and avoid vendor lock-in

Logically Separate Data 
• Maintain a clear distinction between Network Equipment and physical Asset data

Enable DER Integration 
• Build the data foundation required for effective assessment, planning, and operation of Distributed Energy Resources

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

Automate Validation 
• Implement rigorous, automated quality assurance processes before publishing data to any consuming application



Ameren's Critical Factors for Success

                

           

  s cc ssf l GNMM  mpl m  t t     s   st  t   c p     m    t j st    IT p  j ct.  m     
 d  t fi d s v   l k   f ct  s th t w     ss  t  l t  th    p     ss.

            

Broad Organizational Engagement 
• Secure buy-in from leaders across planning, 

operations, and IT who share the vision

The Right Expertise
•  Assemble a team with deep knowledge of 

GNMM/CIM, utility processes and systems, 
and modern software development

   I c  m  t l  pp   ch
•  Start with a solid foundation (e.g., NMMS, 

GIS, ADMS integration) and deliver value in 
phases

L v      Op    t  d  ds
• Adhere to standards like the CIM to avoid 

vendor lock-in and ensure future flexibility



Ameren’s GNMM Design

always use sentence case

                

           

            

Deliveries

• GIS integration

• Load Repository integration

• ADMS integration

• Synergi Electric integration

Value

• 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

                       

                                                                                                 

                  
             

 
  
  
  
 
 
  
 
 
 
 

  
  
  
 
  

 
  
 
  
 
 
 
  
 
 
 
 

  
  
  
  
 

                          
   

       

       
                 

         

             

      
                  

        

                  

          
            

          

             

                  

                     

                

                    
       

            
             

         

             

          
     

          
     

                

             

                   
        

        
              

           
                 
               

                 
               

           
       

                   
         

                      

             
       

             
                       

             

           
            

             
           

                    
                    
                          

            

          
      

            
          

      

                   
          

                 

                      

                                      
                

 

                  

              
        

                           
                  

       

             
                

                     
                      

            

                                       
                                      
                                 

                                 

            

                            

                       

        
                  

                      

               
                

             

                   
                      

         

                

          
          

                  
             
             



The Result: Increased Velocity, Reduced Effort, and a Foundation for the Future 

                

           

Ev      th     t  l ph s s   m    's f   d t    l GNMM  mpl m  t t    d l v   d m  s    l  
 mp  v m  ts   d     l d  dv  c d    d  p   t   s.

            

   l  
Upd t s

• Frequency of network model updates to 
ADMS increased from bi-weekly to weekly* 

R d c d 
M    l Eff  t 

• Significantly decreased the manual 
overhead required to maintain and 
validate the network model.

E   l d  dv  c d 
   ct    l t 

• Unlocked better use of ADMS features 
like load flow and Fault Location, 
Isolation, and Service Restoration (FLISR).



                

           

                        

Phillip Jones

VP Architecture and Solutions 
Xtensible, A SAM Company
Ph ll p.J   s@s m.  z 
     linkedin.com/in/phillipmjones1

Tyler Friedel

Senior Product Owner
Ameren
T    d l@ m    .c m
     l  k d  .c m/  /t l  f   d l 

Thank You!

mailto:Phillip.Jones@sam.biz
https://www.linkedin.com/in/phillipmjones1?lipi=urn%3Ali%3Apage%3Ad_flagship3_profile_view_base_contact_details%3BZYIZDodLSBm%2FyH%2F9bPNgsQ%3D%3D
mailto:TFriedel@ameren.com
http://www.linkedin.com/in/tylerfriedel
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