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Agenda
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Context
 Use case diagram: IEC 61850 Standard to System Specification

 Model-Driven IEC 62850 Engineering Process – Data domain

 NSD – SCL Harmonization (XSD Schemas)

Data Modeling
 Creation of Utility Data Profile derived from the IEC 61850 Model 

System Specification Tool
 Engineering workflow

 SLD to produce the Substation section (using a System Configurator Tool)

 Automatic generation: 
 .ISD files using Virtual IEDs from Data profile
 .SSD (including Substation, Communication, IED and DataType templates sections)
 Documentation (.docx, .pdf, .html, .xslx)

SCL Validation Tools
• HQ SCL File Compare tool

• EDF-HQ RiseClispe SCL Validation tool (IEC 61850 configuration files, in SCL (XSD 2007B4, 61850-6 ed2.1)



Hydro-Québec at a glance
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37 310 MW peak power

209 TWh annual electricity sales

99 % renewable generation

63 power plants

34 361 km of transport lines

118 130 km of distribution lines

More than 4 M of customers
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Context
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Utility domainUtility domain

Vendor domainVendor domain
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Utility domainUtility domain
Vendor domainVendor domain
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Data Modeling



NSDs to DataTypeTemplates
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Hydro-Québec Data Profile is derived from the IEC 61850 Data Model

1. Transformation of NSDs and SNSDs files into UML and XML format (Namespace Definition Model)

2. Build datatype templates using Namespace Definition Model



Data Profile
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Functions

Equipment

Automatism Functions

DataTypes
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System Specification Tool



Engineering Workflow
IEC 61850-90-2
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61850 Specification Tool
Automates the generation of IED Specification 
Description files and .SSD specification file from a 
61850 Utility Data Profile.
Section Description

Substation Complete

Communication Partial

IED Specificaton of virtual IEDs
• Services
• LDevice
• LN (DataSet, FCDA, ReportControl, 

GSEControl)

DataTypeTemplates Complete

Technologies used : UML, XML, XLST

HQ SCL File Compare Tool
Web application validating SCL Files :
.ISD vs .IID
.SSD vs .IID
.SSD vs .SCD

Technologies used : HTML, XSLT, XQuery, JavaScript

Vendor 
Specific

IED 
Specification
description files



Single Line Diagram (SLD)
System Configurator Tool
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Specification 
Medium Voltage Line
Data Modeling
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Automated Documentation (.docx, .pdf, .html, .xslx)
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HQ SCL File Compare Tool
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EDF-HQ RiseClispe SCL Validation tool 
OCL Constraints Files UML Model
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https://rise-clipse.pam-retd.fr/



EDF-HQ RiseClispe SCL Validation tool 
SCL UML Model with OCL references
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https://rise-clipse.pam-retd.fr/
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