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Multitude of Standards in Smart Grids

 IEC 61970 Common Information Model (CIM)

 Physical components, measurement of data, control, protection

 IEC 61968 Distributed CIM (DCIM)

 Extension of IEC 61970 for distribution network

 IEC 61850 Series of standards

 Interoperability of intelligent electronic devices in substation automation

systems

 IEC 62056 Companion Specification for Energy Metering (COSEM)

 Data exchange for meter reading, tariff and load control
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CIM + DCIM 

>20k elements, 

>800 Classes



A model-based Outage Management System
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[BMK16]



Tasks

 Create view instances for two of the views in [BMK16], if possible

incrementally

 OutageDetection task

 Join CIM and COSEM model to keep an overview of the connection to

smart meters

 View combines the location of a smart meter with its connectivity

 OutagePrevention task

 Detect disturbances of a network by computing indicators of a voltage

wave

 View selects voltage values from a substation and from smart meters

 Reference solution in MODELJOIN [BHK+14] available
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Outage Detection Task: Metamodel excerpts
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Outage Detection Task: View
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Outage Prevention Task: IEC 61850 Metamodel 

excerpt
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Outage Prevention Task: Target Metamodel
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Outage Prevention Task: View
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Benchmark Framework and Setup

 Benchmark divided in four phases

 Initialization: Initialize framework, load metamodels, etc.

 Load: Load initial models into memory

 Initial: Transform initial view

 Update (x20): Apply an update sequence

 Models available as XMI either for each state or as change models
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Change Metamodel

 Ecore metamodel of NMF Change descriptions available along with

case resources

 Can be transformed into change representations of the respective

modeling tool
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Results Batch
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Results Incremental
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Conclusion

 Combine Multiple Models in (incremental) model views

 IEC 61968/61970

 IEC 61850

 IEC 62056

 Application in the Smart Grid domain

 Detect Outages

 Prevent (predict) Outages

 Propagate changes or recreate view model from scratch

 Changes available in NMF Change format
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