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Project Context
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Why TenneT’s Interest in NMM?

 TenneT (like many other transmission utilities) is seeing
– Need for more studies in Planning, Operations, Ops Planning, Protection
– Increased data exchanges with outside entities 
 Interconnect coordinator (ENTSO-E)
 Regional Security Coordinators (RSCs)
 Neighboring Transmission System Operators (TSOs)
 Distribution System Operators (DSOs))

 TenneT (like many other transmission utilities) has silo’d data management 
that thwarts its ability to easily meet those needs

http://www.epri.com/
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Why TenneT’s Interest in NMM?

 The typical Transmission utility manages its network model data in silos
 And each silo has

– Its own tool (or tools!), each with its own format
– Its own community of users and maintainers
– Its independent modelling approach

 Silos are reinforced by technical, organizational, and process-related factors 

http://www.epri.com/
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Why TenneT’s Interest in NMM?

 These silos lead to 
– Wasted effort as population activity is duplicated, data is compared and rationalized 

and mismatching solutions investigated
– Trapped data (of lots of varieties – future project definitions, load forecasts, outages, 

contingency definitions, solutions)
– Multiple versions of truth
– Reduced ability to respond to future challenges 

http://www.epri.com/
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Why TenneT Worked with EPRI

 Based on an NMM approach that transforms the typical current picture 
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Presenter Notes
Presentation Notes
We’ve talked about silos in general but let’s get more specific. Silos mean we have lots of sources of network model information, like the ones shown at the left in the Enterprise Data Sources box. And we have lots of places where that data is used, like the targets listed in the Network Cases box on the right. 
CLICK CLICK  In between we have a tangle of information flows, some of which are manual, many of which are inconsistently triggered and most of which require some form of identifier or data transformation as the data is moved from source to target. 


http://www.epri.com/
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NMM Vision: 
One Source for Each Piece of Data

Why TenneT Worked with EPRI

 Into a ‘single source of truth’ cohesively managed solution

Presenter Notes
Presentation Notes
One of the fundamental goals of application integration is always “one source for each piece of data” – how, in this spaghetti mess, can this be accomplished?
CLICK The answer, in our view, is to put a network model information management function (a Network Model Manager) in the middle to store and organize all the inputs from all the sources and build the models and cases needed by the various consumer applications. More details later, but I’d like to point out a couple major parts of the NMM now:  
CLICK The first part is the physical network model (PNM in the diagram). That’s the model of the equipment and connectivity of transmission grid.  
CLICK The second part is the Object Registry.  That’s where object mappings are managed so equipment (and other) identities are accurately understood between systems.
CLICK I want to share a story about introducing this NMM function in the middle of this picture.  During those deep-dive projects with FirstEnergy and AEP when we suggested that the way to tame the information flow tangle would be to introduce another system “in the middle” the reaction from senior engineering leadership was essentially, “you’ve got to be crazy… you’re proposing to solve the problem of duplicate data in our dozen systems by adding yet another system?”.  And the answer was um, yes.. there does need to be a place where data being provided to network analysis functions can be organized.. a place or tool that provides what is understood to be the “one source of truth” for network model information. 


http://www.epri.com/
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So what has TenneT done?

 The NMM Roadmap Project
1. Understanding Existing TenneT Practices
2. Leveraging an Industry Approach
3. NMM Roadmap: “Suggested Phases for Implementing 

Enterprise-Wide Network Model Data Management”

Presenter Notes
Presentation Notes
This is why we insisted on having a network model manager as an integral part of the new EMS. And we engaged EPRI, as creators of the concept, to support us with developing a roadmap. In the project we documented in a number of deliverables, as explained later, a road towards a future way of working. The approach is solidly based on the approach defined in the industry.
 
The roadmap development started with an inventory and documentation of our existing practices. Scott Coe will say more about that.

http://www.epri.com/
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1. Understanding Existing TenneT Practices

http://www.epri.com/


© 2021 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m11

Why Understand the ‘As-Is’?

 Documents reality across the enterprise
 Builds cross-departmental shared understanding

http://www.epri.com/
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As-Is Key Finding #1
 Three independent modeling silos:

− Planning
− Operations Planning
− EMS

Presenter Notes
Presentation Notes
3 key findings of the as-is analyses
3 models
Comparable data and information
Lots of effort on maintaining and synchronisation by SOP/AMT
Best place to focus on first when implementing NMM
More efficient, more accurate synchronisation

http://www.epri.com/
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As-Is Key Finding #2
 Copying of PowerFactory models: 

– Powerful
– Constraining

 Stranded ‘downstream’  copies  in Planning

 Duplicative      data entry in Operations

Presenter Notes
Presentation Notes
Different copies
Model data updates (e.g. updated capacity, delivered projects) don’t appear in the downstream copies.
Data used in multiple models, manually added twice or more often. 

http://www.epri.com/
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As-Is Key Finding #3
 Multiple model transformations 

– PowerFactory model -> PSS/E .raw
– PowerFactory model + EMS data -> UCTE case
– UCTE case -> PSS/E 
– PowerFactory -> CGMES
– PowerFactory -> UCTE
– UCTE case -> PowerFactory model (DigSILENT ‘project’)
– CGMES case -> PowerFactory model

 Transformations are ‘expensive’ to create and maintain

Presenter Notes
Presentation Notes
Many places in which models have to be converted from one type to another.
Every conversion ask the system to store additional data to make the conversion possible. This process has to be managed case by case instead of systematic, which makes it difficult to manage. Many of the engineers know how difficult it is to map the data from one tool to the other. 

Pim: Looking at future requirements

http://www.epri.com/
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2. Leveraging an Industry Approach

http://www.epri.com/
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NMM Information Architecture
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TenneT Solution Vision

http://www.epri.com/
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TenneT Solution Vision
 A single 

Enterprise-Wide 
Network Model 
(EWNM)
managed in a 
Configuration & 
Model 
Management 
(CMM) tool

 Serving network 
analysis tools in 
Grid Planning, 
Operations 
Planning, Grid 
Operations

http://www.epri.com/
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3. TenneT NMM Roadmap

NMM Roadmap: “Suggested Phases for Implementing 
Enterprise-Wide Network Model Data Management”

http://www.epri.com/
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NMM Roadmap 
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 A series of phases
– Focuses first on EMS deployment
– Then on enterprise model creation
– Then on local Operations and 

Planning improvements

http://www.epri.com/
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NMM 
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http://www.epri.com/
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NMM 
Roadmap
Existing

http://www.epri.com/
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NMM 
Roadmap
EMS replacement

http://www.epri.com/
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NMM 
Roadmap
Initial 
Configuration & 
Model 
Management 
(CMM)

http://www.epri.com/
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NMM 
Roadmap
EMS from CMM

http://www.epri.com/
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NMM 
Roadmap
Ops PowerFactory
from CMM

http://www.epri.com/
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NMM 
Roadmap
Planning PowerFactory
from CMM

http://www.epri.com/
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Planning 
Streamlining

NMM 
Roadmap

http://www.epri.com/
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Ops/Ops Planning
Streamlining

NMM 
Roadmap

http://www.epri.com/
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Ultimate vision

NMM 
Roadmap

http://www.epri.com/
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NMM Roadmap: Typical Phase Description
‘Ops PowerFactory from CMM’ Phase

When complete:
CMM
 Contains: master Modelling (as-built and 

year-ahead projects) for TenneT footprint, EMS 
external Modelling 

EWNM
 Used by: EMS, Master Operations PF
Benefits
 Operations PowerFactory model and EMS model 

based on same master Modelling – equipment 
IDs are common

 Master Modelling processes reduced from 3 to 2
Activities
 Interfaces: DIgSILENT import interface deployment
 Data preparation: Add 1 year future projects 
 New business process: EWNM maintenance, Ops 

PF maintenance
Comments 
– Requires DIgSILENT interface development
– Next Phase could start concurrently with this Phase

http://www.epri.com/
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Roadmap Strategy: Observations

 This is just one possible path
 There are opportunities & alternatives

– Start early on Phase 3
– Implement new Operations Planning 

solutions earlier and retire Operations 
Master Power Factory earlier 

 Several decision points driven by 
vendor tool capabilities

– Phase 3 – OSI NMM capabilities
– Phase OS1 – OSI Ops Planning capabilities
– Phases 5a/5b – DIgSILENT NMM interface

 The roadmap should be revisited 
routinely (at least every Phase completion)
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Presenter Notes
Presentation Notes
Note however that this is just one possible path. Some of the required capabilities need to be developed. The timing of when capabilities become available can make it necessary, or convenient, to change path. Some of these alternatives are shown here. We recognise that starting the development of the EWNM early is an opportunity in any case.
 
As we move forward we may choose to adapt to the circumstances. When making adaptations it is important that we remain aware of the strategic objectives. For those, I hand over to Scott.


http://www.epri.com/
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Together…Shaping the Future of Energy®
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