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Systems Architecture 
The Smartgrid Architecture Model 

Lecture 8 EH2741 2015-10-15 

Course Map 



15-­‐10-­‐15	
  

2	
  

Outline of the lecture 

 
System Architecture – introduction 
•  Architecture Models – why? 
•  Architecture Models – what? 
•  SGAM - Smartgrid Reference Architecture Model 
 
Smartgrid Architecture Example 
•  IEC 61850 Substation Architecture 

How to make things understandable 
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Power System Decisionmaking 

Power system analysis, 
control and operation is 
dependent on models 
 
Using the models, analytical 
and numerical analysis 
provides decision support for 
e.g. 
•  Security 
•  Stability 
•  Optimal power flow 
•  Contingency analysis 
•  Expansion planning 
•  Market clearing 

Smartgrids Decisionmaking 

Smartgrids will be power 
systems integrated with ICT 
systems 
 
Decisionmakers want to make 
informed decisions about: 
•  Functionality 
•  Security 
•  Stability 
•  Reliability 
•  Performance 
•  Interoperability 
•  Usability 

Models? 

Analysis tools? 
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When and why to use which model? 

What is an architecture 

15 OKTOBER 2015 8 

Approach: One bite at a time 
•  Describe parts, build, deploy, 

and integrate them 

What is the system used for? 

How is the system used? 

Who interacts with the system? 

… 

Development of Complex Systems Requires the Ability 
to Identify Them 
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What is a reference architecture? 

In short: it is the specification of which language you 
should use to describe the system you are 
describing. 

Example: 
Reference architecture for for Power systems 

A set of symbols 

Sort of similar for ICT systems 

One line diagram (just one possible form of description) 

Rules on how you 
can combine them 
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Standard for ”Smartgrid Architecture” 

To create rules for design 
and analysis of Smartgrid 
solutions the European 
Commission ordered the 
standardsorgansiations to 
develop a refernece 
architecture 
 
SGAM 
Smartgrids Architecture 
Reference Model 

 

 

CEN-CENELEC-ETSI Smart Grid Coordination Group 
November 2012 

  

 

 

 

 

CEN-CENELEC-ETSI Smart Grid Coordination Group 

Smart Grid Reference Architecture 
 

 

The context– the Smartgrid Plane 
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Architecture Domains 

Architecture Zones 

Zone 
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Complete Reference architecture 

Component Layer 
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Business Layer 
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Function layer 
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Information Layer 
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Communication Layer 
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Step 1 – Develop Physical setup  

Describe the components from 
the Use Case Diagram as 
tangible objects 
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Step 2 – Develop Business layer 

Useful to de-lineate the scope 
of the use case  

Step 3 – Develop the functional layer 

Assign the functions to the 
components. Not necessarily 
one-to-one. 
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Step 4 – Develop the Information 
layer 

Identify (from the Use case 
description) which data is to be 
exchanged between which 
components & function. 

Step 5 – determine datamodels to use 

Based on type of information 
exchanged, determine suitable 
standardised datamodel 
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Step 6 – Determine communication 
protocols to use. 

Define standard for 
communication protocol, 
including physical and link 
layer protocols to use 

The end 

After following the process we should have: 
 

A total of 5 architecture ”drawings” that present 
different views of the System 
 Why all this? 

 
The Smart Grid Architecture Model is being used in 
several European R&D projects to design the solutions 
being tested. 
 
 


