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Utilities‘ Requirements

• Long term expandability of systems

• Reducing complexity

• Simplify engineering
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IEC 61850 ‐ International Standard for 
Substation IT

Standardisation

Goals of IEC 61850

61850 Structure

Interoperability

IEC 61850 

Process Bus

61850 Architecture

IEC 61850

Time Synch

SMV & MU

Wrap Up

Parsa Zakeri 4parsaz98@gmail.comIEC 61850 Process Bus

The Goal of IEC 61850 Standard

The standard shall be future proof

Long term stability

Free configuration

Interoperability

Support different philosophies & 
allow free allocation of functions

On the next slide!
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IEC 61850: Interoperability
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IEC 61850: Structure
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IEC 61850: Architecture
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Process Bus
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Sampled Measured Values & Merging Unit
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Sampled Measured Values & Merging Unit

• Merging Unit samples the analogue data & converts it to a sampled measured value.

• Sampling rate: 80 samples/power cycle.

• SMV are transferred as multicast messages onto the network.

• Updated intervals: 200‐250 μs.

• Time reference is required to align samples from multiple sources.

• Destination MAC Address: 01‐0C‐CD‐04‐XX‐XX
Range (00‐00 to FF‐FF)

MU
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Time Synchronisation

• IEC 61850‐9‐2 specifies the following for Synchronisation:

 Time source accuracy: 1 μs

 System accuracy: 4 μs

• Time synchronisation types:

 1PPS ‐ 1 Pulse Per Second

 PTP ‐ Precision Time Protocol

Best Master Clock Algorithm

Results in Δmagnitude 
and phase

Current Signal 1

Current Signal 2
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Process Bus: Key Benefits

Do you  
know …

Non‐Conventional 
Instrument 

Transformers (LPITs) 
will reduce HV 
switchgear size 

by 30%

You can
save cost

by reduced wiring

You can achieve 
higher performance in 

measurement

Non‐Conventional 
Instrument 
Transformers 

weight 90% less

Remote maintenance 
and testing 
saves cost

You gain flexibility
throughout lifetime to 
adapt easily to future 

needs
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One World
One Technology
One Standard

IEC 61850 
Process Bus

Execute 
Faster

Use Less

Operate 
Better

Unlock 
Value
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Thank you!
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