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Mätande reläer och skyddsutrustningar –  
Del 151: Funktionsfordringar på över- och underströmsskydd 
Measuring relays and protection equipment –  
Part 151: Functional requirements for over/under current protection 

 

Som svensk standard gäller europastandarden EN 60255-151:2009. Den svenska standarden innehåller den 
officiella engelska språkversionen av EN 60255-151:2009. 

 

Nationellt förord 

Europastandarden EN 60255-151:2009 

består av: 

– europastandardens ikraftsättningsdokument, utarbetat inom CENELEC 
– IEC 60255-151, First edition, 2009 -  Measuring relays and protection equipment - Part 151: 

 Functional requirements for over/under current protection 
 
utarbetad inom International Electrotechnical Commission, IEC. 

 

 

Tidigare fastställd svensk standard SS-EN 60255-3, utgåva 1, 1998, gäller ej fr o m 2012-09-01. 
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Foreword 

The text of document 95/255/FDIS, future edition 1 of IEC 60255-151, prepared by IEC TC 95, Measuring 
relays and protection equipment, was submitted to the IEC-CENELEC parallel vote and was approved by 
CENELEC as EN 60255-151 on 2009-09-01. 

This European Standard supersedes EN 60255-3:1998 + corrigendum January 1998. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2010-06-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2012-09-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60255-151:2009 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

IEC 60044 NOTE   Harmonized in EN 60044 series (partially modified). 

IEC 60255-8 NOTE   Harmonized as EN 60255-8:1998 (modified). 

IEC 61850 NOTE   Harmonized in EN 61850 series (not modified). 

IEC 61850-7-4 NOTE   Harmonized as EN 61850-7-4:2003 (not modified). 

__________ 
 

SEK Svensk Elstandard



 - 3 - EN 60255-151:2009 

Annex ZA 
(normative) 

  
Normative references to international publications 

with their corresponding European publications 
  
The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.  
  
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
  
Publication Year Title EN/HD Year 
  

IEC 60050-447 200X1) International Electrotechnical Vocabulary - 
Part 447: Measuring relays 

- - 
 

  

IEC 60255-1 -2) Measuring relays and protection equipment - 
Part 1: Common requirements 

EN 60255-1 200X3) 
 

 
 

                                                      
1) To be published. 
2) Undated reference. 
3) To be ratified. 

SEK Svensk Elstandard



 – 2 – 60255-151 © IEC:2009 

CONTENTS 

 
1 Scope and object..............................................................................................................6 
2 Normative references .......................................................................................................6 
3 Terms and definitions .......................................................................................................6 
4 Specification of the function..............................................................................................8 

4.1 General ...................................................................................................................8 
4.2 Input Energizing quantities / energizing quantities ...................................................8 
4.3 Binary input signals .................................................................................................9 
4.4 Functional logic .......................................................................................................9 

4.4.1 Operating characteristics .............................................................................9 
4.4.2 Reset characteristics ................................................................................. 12 

4.5 Binary output signals .............................................................................................16 
4.5.1 Start (pick-up) signal .................................................................................16 
4.5.2 Operate (trip) signal................................................................................... 16 
4.5.3 Other binary output signals ........................................................................ 16 

4.6 Additional influencing functions/conditions ............................................................16 
4.7 Specific characteristics..........................................................................................16 

5 Performance specification ..............................................................................................17 
5.1 Accuracy related to the characteristic quantity....................................................... 17 
5.2 Accuracy related to the operate time .....................................................................18 
5.3 Accuracy related to the reset time ......................................................................... 18 
5.4 Transient performance .......................................................................................... 19 

5.4.1 Transient overreach................................................................................... 19 
5.4.2 Overshoot time ..........................................................................................19 
5.4.3 Response to time varying value of the characteristic quantity .................... 19 

5.5 Current transformer requirements.......................................................................... 19 
6 Functional test methodology ...........................................................................................20 

6.1 General .................................................................................................................20 
6.2 Determination of steady state errors related to the characteristic quantity ............. 20 

6.2.1 Accuracy of setting (start) value ................................................................20 
6.2.2 Reset ratio determination........................................................................... 22 

6.3 Determination of steady state errors related to the start and operate time ............. 23 
6.4 Determination of steady state errors related to the reset time ................................ 23 
6.5 Determination of transient performance ................................................................. 24 

6.5.1 General .....................................................................................................24 
6.5.2 Transient overreach................................................................................... 24 
6.5.3 Overshoot time ..........................................................................................25 
6.5.4 Response to time varying value of the characteristic quantity for 

dependent time relays ...............................................................................26 
7 Documentation requirements .......................................................................................... 27 

7.1 Type test report .....................................................................................................27 
7.2 Other user documentation .....................................................................................27 

Annex A (normative)  Constants for dependent time operating and reset characteristics ....... 29 
Annex B (informative)  Reset time determination for relays with trip output only.................... 30 
Bibliography.......................................................................................................................... 31 
 

SEK Svensk Elstandard



60255-151 © IEC:2009 – 3 – 

Figure 1 – Simplified protection function block diagram...........................................................8 
Figure 2 – Overcurrent independent time characteristic ........................................................ 10 
Figure 3 – Undercurrent independent time characteristic ...................................................... 10 
Figure 4 – Dependent time characteristic .............................................................................. 11 
Figure 5 – Definite time reset characteristic .......................................................................... 13 
Figure 6 – Definite time reset characteristic (alternative solution with instantaneous 
reset after relay operation).................................................................................................... 14 
Figure 7 – Dependent time reset characteristic ..................................................................... 15 
Figure 8 – Dependent time reset characteristic  (alternative solution with instantaneous 
reset after relay operation).................................................................................................... 16 
Figure 9 – Voltage restrained characteristics ........................................................................17 
Figure 10 – Voltage controlled characteristics .......................................................................17 
Figure 11 – Typical test waveform for transient overreach ....................................................25 
Figure 12 – Test waveform ...................................................................................................26 
Figure B.1 – Dependent reset time determination ................................................................. 30 
 
Table 1 – Multiplier factor on operated time assigned error ................................................... 18 
Table 2 – Multiplier factor on reset time assigned error ......................................................... 19 
Table 3 – Test points for overcurrent elements ..................................................................... 23 
Table 4 – Test points for undercurrent elements ................................................................... 23 
Table 5 – Test points for overcurrent elements ..................................................................... 24 
Table 6 – Test points for undercurrent elements ................................................................... 24 
Table 7 – Recommended values for the test .........................................................................26 
Table A.1 – Constants for dependent time operating and reset characteristics ...................... 29 

 

SEK Svensk Elstandard



 – 6 – 60255-151 © IEC:2009 

MEASURING RELAYS AND PROTECTION EQUIPMENT –  
 

Part 151: Functional requirements for over/under current protection 
 
 
 

1 Scope and object  

This part of IEC 60255 specifies minimum requirements for over/under current relays. This 
standard includes a specification of the protection function, measurement characteristics and 
time delay characteristics.  

This part of IEC 60255 defines the influencing factors that affect the accuracy under steady 
state conditions and performance characteristics during dynamic conditions. The test 
methodologies for verifying performance characteristics and accuracy are also included in this 
standard. 

The over/under current functions covered by this standard are the following: 
 
 IEEE/ANSI C37.2 IEC 61850-7-4 
 Function Numbers Logical nodes 
 
Instantaneous phase overcurrent protection 50 PIOC 
Time delayed phase overcurrent protection 51 PTOC 
Instantaneous earth fault protection 50N/50G PIOC 
Time delayed earth fault protection 51N/51G PTOC 
Negative sequence overcurrent or current unbalance protection 46 PTOC 
Phase undercurrent protection 37 PTUC 
Voltage-dependent  overcurrent protection 51V PVOC 

This standard excludes thermal electrical relays as specified in IEC 60255-8. General 
requirements for measuring relays and protection equipment are specified in IEC 60255-1. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60050-447, International Electrotechnical Vocabulary – Part 447: Measuring relays 

IEC 60255-1, Measuring relays and protection equipment – Part 1: Common requirements 
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