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Company and Speaker Background

Company (Tenaga Nasional Berhad-TNB):
• Vertically integrated utility company (Generation market liberalized) 
• Generation, Transmission, Distribution, Retail divisions

Speaker:
• Previously served as Principal Researcher in TNB Research Sdn. Bhd., wholly owned 

subsidiary of TNB.
• Led IEC 61850 related research, design, engineering, testing and training works
• Currently serving as Senior Manager in TNBX Sdn. Bhd., a subsidiary of Retail Division. 
• Main responsibilities are business development and project management for behind-

the-meter solutions
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TNB and IEC 61850
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TNB IEC 61850 Journey
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IEC 61850 R&D Projects (2007 to 2019)
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General Architecture for Legacy to IEC 61850 Migration 
Projects
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Overview of IEC 61850 System 

Configuration description Language 

(SCL) and Engineering Process



10

Basic Engineering Flow

Source: IEC 61850-6:2009
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Edition 1 and Edition 2 Area of Compatibility

Source: IEC 61850-6:2009+AMD1:2018
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#1: Edition 1 and Edition 2 Mixed Engineering Process –
Single System Configuration Tool (SCT) with Different SCL Versions

Source: IEC 61850-6:2009+AMD1:2018
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#2: Edition 1 and Edition 2 Mixed Engineering Process –
Multiple System Configuration Tool (SCT) with Different 

SCL Versions

Source: IEC 61850-6:2009+AMD1:2018
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#3: Hybrid Edition 1 and Edition 2 IEDs Engineering 
Process 

Source: IEC 61850-6:2009+AMD1:2018
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#4: Edition 2.1 and Edition 2 Mixed Engineering Process –
Multiple SCTs with Different SCL versions

Source: IEC 61850-6:2009+AMD1:2018
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#5: Edition 2.1 and Edition 2 Mixed Engineering Process –
Single Edition 2.1 SCT

Source: IEC 61850-6:2009+AMD1:2018
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#6: Edition 2.1 and Edition 2 Mixed Engineering Process –
Edition 2.1 SCT Downgrade Output to Edition 2

Source: IEC 61850-6:2009+AMD1:2018
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Case Study: Top-down Engineering 

Process with ASEAN Utility
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Case Study Background
• Speaker was appointed as consultant by an ASEAN utility company in September 2019
• Project objective: To prove a working IEC 61850 top-down engineering process in multi-

vendor laboratory environment
• IEDs involved:

➢ SIEMENS (2 units Edition 2 IEDs)
➢ Schneider Electric (1 unit Edition 2 IED)
➢ GE Multilin (1 unit Edition 2 IED)
➢ ABB (1 unit Edition 2 IED)
➢ Toshiba (1 unit Edition 1 IED)

• Success criterions:
➢ Successful import of .scd file from SCT by IED Configuration Tool
➢ Successful initiation of signals among IEDs

• Tools used:
➢ SCT – SCL Matrix from GridSoftware
➢ Client Simulator – IED Scout from Omicron Gmbh
➢ IED Configuration Tools (ICT)
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Dataflow Diagram in SCL Matrix - General
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Dataflow Diagram in SCL Matrix – GOOSE and Client-
Server Flows

GOOSE Publish and Subscribe Client-Server: IED to HMI
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GOOSE Subscription Input Configuration

• Need to choose predefined GOOSE input in IEDs or utilize the ‘No LN’ feature for input binding in ICT 
after export of .scd file



23

Edition 2 to Edition 1 Downgrade Process Implemented in 
the Project

1) Export .cid file (Ed. 2) from .scd file (Ed. 2) created in SCL Matrix

2) Launch OMICRON IED Scout. Import the .cid file (Ed. 2) to IED Scout.

3) Save the .cid file (Ed. 2) as Ed. 1 .cid (options SCL Schema version 1.4, 1.5 
and 1.7)

4) Import the .cid file (Ed. 1) to Ed. 1 ICT
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Result: Tool Interoperability Matrix 
P
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Subscriber Subscriber (Ed. 1)

IED (IEC 61850 Ed. 2) Vendor A Vendor B Vendor C Vendor D Vendor E

Vendor A

Model 1 to 
Model 2
Top down (.iid)
Input: NO LN

Top down (.iid)
Input: 
System.GosGGIO1

Top down (.iid)
Input: 
CON.rinGGIO1

Top down (.iid)
Input: LD0.LLN0

Unsuccessful 
configuration

Vendor B
Top down (.iid)
Input: NO LN

Top down (.iid)
Input: 
CON.rinGGIO1

Top down (.iid)
Input: LD0.LLN0

SCL Ed. 2 to Ed. 1 
Downgrade

Vendor C
Top down (.iid)
Input: NO LN

Top down (.iid)
Input: 
System.GosGGIO1

Top down (.iid)
Input: LD0.LLN0

SCL Ed. 2 to Ed. 1 
Downgrade

Vendor D
Top down (.iid)
Input: NO LN

Top down (.iid)
Input: 
System.GosGGIO1

Top down (.iid)
Input: 
CON.rinGGIO1

Unsuccessful 
configuration
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Summary and Conclusion
• Generally, the project has proven successful information exchange achieved from top-down

engineering approach

• Edition 2 ICTs did not exhibit any major issues when importing .scd file generated from third-party

SCT

• For Edition 2 to Edition 1 IED engineering, non-standard downgrade process was the only way for

successful SCL file import in Edition 1 ICT. Methods suggested in IEC 61850-6:2009+AMD1:2018

did not properly work as Edition 1 ICT could not parse the downgraded .scd file from SCT

• The utilization of ‘No LN’ method in SCT was because certain ICT did not allow insertion of new

external input in SCTs. Some IEDs have fixed LNs designated for GOOSE input signals

• Some issues observed in the project were similar to the findings in UCA IOP 2019 where mostly

related to implementation issues in ICT and IED vendors

• The latest version of SCT fully supports ExtRef attributes as outlined in IEC 61850-

6:2009+AMD1:2018. To be tested in TNB Research IEC 61850 laboratory and on-going Digital

Substation research project




