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What is functional interoperability ?

have a common understanding

about

the exchanged message

Functional interoperability between two units

is when they

Exchange information to each other

(have the same communication protocol)

and
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What is functional interoperability ?

Can I connect ANY any VT (conventional) to my protection relay and 

ensure that the protection functionality is achieved?

CVTs have different performances (transient performances) than magnetic VTs.

This has impact for instance on the operate time and transient overreach of 

distance protection relays.
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What is functional interoperability ?

Can I connect ANY any CT (conventional) to my protection relay and 

ensure that the protection functionality is achieved?

CTs need to be validated in terms of ”knee 

point voltage”, with fault current calculations 

based on the application of the protection 

relay (Current Transformer Requirements)
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Why is it so difficult?
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Why is it so difficult?
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Relevant IEC Committees
for IEC 61850 Protection Applications
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IEC 61850 “splits” the protection relay
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IEC 61850 “splits” the protection relay

P&C IED

IEC 60255-1xx
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The Communication Network

 Only partially covered by IEC 61850 standards: technical 

reports, guidelines, best practices

 No general statements over performances are possible as 

they are very much depending on the architecture

 Responsibility on the architecture choice is on the user/ 

system integrator (customer requirements, engineering 

solutions) 

COMM NETWORK
User Specific Design
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TC 38 and IEC 61869 Series

IEC Committee TC 38

Standardisation of

Instrument Transformers (CTs, VTs, LPIT)

Standardisation of SV profiles

for Instrument Transformers

Standardisation of Transient Performances

of MUs, SAMUs
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Legacy ”9-2 LE”

Legacy ”9-2 LE” PQ 50 Hz

Approved May 2016

Legacy ”9-2 LE” PQ 60 Hz

PREFERRED FROM ”NOW”!
Sampling rate = 4800 Hz always
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TC 38 and IEC 61869 Series
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TC 38 and IEC 61869 Series

 Defines the transient response (transfer function) of LPIT / 

Merging Units / SAMU. Approved.

 Defines the requirements for ratio error and phase error 

in case of harmonics and sub harmonics for protective 

purposes.

 For SAMU: IEC 61869-13. Expected release: 2020

(accuracy classes, input CTs saturation aspects)
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SCU / BIED Binary Inputs and Outputs Interface

 No applicable standard is available for 

stand alone SCU / BIED.

 Breaking capacity of the contacts

 Making capacity of contacts

 Latency of contacts

 Latency of Bis / Debouncig filters

IED

(GOOSE)
CB

(DC and contacts)
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TC 17 and IEC 62217 Series

 IEC 61850 modelling (LNs) for the 

Circuit Breaker XCBR, XSWI…

(no CSWI)

 Timing requirements

 Communication access points
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TC 95 and IEC 60255 Series

 Relay standards are under the series IEC 60255-1xx

(partially, today)
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TC 95, IEC 60255 Series and IEC 61850

What IEC 60255-1xx series covers TODAY about IEC 61850:

 The Operate Time shall be declared with “contact” and with “IEC 61850 GOOSE”

From IEC 60255-121:2014
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TC 95, IEC 60255 Series and IEC 61850

What is the principle of the testing in TODAY´s 60255-1xx series?

 The tests are mainly referred to the “conventional” representation of the protection relay:

 The tests described are made for 

applications when conventional current 

transformers are directly connected to the 

protection relay. For process bus 

applications, these tests should be adapted 

by mutual agreement of all of the parties 

involved.
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TC 95, IEC 60255 Series and IEC 61850

CT Requirements in today’s IEC 60255-1xx series
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 The 60255-1xx series details how 

relay manufacturers shall declare the 
requirements for the CT sizing

 Users are able to verify that the used 
CTs are ok for the given application,
or are able to size them in the initial 
project phase (from IEC 60255-121).
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Characteristic of the analog acquisition chain

Questions to be considered for full IEC 61850 implementation in relay standards

 TC 95 may require relay manufacturers to declare 
criteria to “select the correct Merging Unit” 
depending on the application, as today it is done for 
CTs. Definition of accepted pattern of the Transfer 
Function? (see IEC 61869-6, TC 38)

 What about the SV profile?
Relay manufacturer shall also describe the profiles 
they can accept (see IEC 61869-9, TC 38) 

 Other requirements from special applications?
Jitter of time delay of the Sampled Values?
Number of accepted missing samples?



Andrea Bonetti & Volker Leitloff – ENERGIFORSK Program Digitalisering & IT-säkerhet - IEC61850 nätverk 2019

Stockholm 24 maj 2019
23

TC 95, IEC 60255 Series and IEC 61850

How to handle the “quality”?

 GOOSE and SV signals have a “quality 
attribute” from the publisher.
What to do if the quality is “not good” in 
the receiving protection IED?

- Blocking signal (invalid)
- Current or voltage signal (out of range)

Characteristic of the analog acquisition chain

IEC 61850 says “process as questionable”…
what does it mean for ”us” (eg blockig signal)?

All these “application issues” must be 
defined and tested!



Andrea Bonetti & Volker Leitloff – ENERGIFORSK Program Digitalisering & IT-säkerhet - IEC61850 nätverk 2019

Stockholm 24 maj 2019
24

Who is trying to answer all these questions?

Report to TC95 given in Autumn 2018

TC 95 – AHG 3

Paris 2018 Nanjing 2018 Vienna 2019
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Work in progress from the Ad Hoc Group 3

 Some definitions applicable for protections with analog inputs will need to be 
adapted/modified:
- effective range, operative range, accuracy, rated quantities…

 New notions and requirements will be defined:
- behavior in case of missing GOOSE / SV
- behavior in case of “non good” quality for published data
- behavior in case of lack of time synchronization

 Inputs to TC 95 for new requirements in the existing parts of IEC 60255 series

 Inputs/Recommendations to TC 95 for new general parts to the IEC 60255 series:
- accuracy and ranges definitions
- requirement for a new part for SCU / BIED

 Inputs/Recommendations to TC 38 (IEC 61869 series)

 Inputs/Recommendations to TC 17 (IEC 62271 series)

 Final Technical Report

Summary: Outcome from the Ad Hoc Group 3:
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From TC 95/AHG 3 to TC 95/WG 2  

 Report to TC 95 done in autumn 2018.

 Ad Hoc Working Group 3 is, since March 2019,     
TC 95/WG 2

 Work continues, paper will be presented at PAC 
World, Glasgow, June 2019
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Thank you!
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Thank you!


