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Foreword
The text of document 95/255/FDIS, future edition 1 of [JEC 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with the EN have to be withdrawn (dow) 2012-09-01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).
NOTE Harmonized as (modified).

IEC 61850 NOTE Harmonized in EN 61850 series (not modified).
NOTE Harmonized as (not modified).
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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 200X" International Electrotechnical Vocabulary - -
Part 447: Measuring relays

EC 60255-1 2 Measuring relays and protection equipment - [EN 60255-1 200x?
Part 1: Common requirements

" To be published.
2 Undated reference.
% To be ratified.

Documents

Document Sharing Hub

Full document details: BS EN 60255-151:2009


http://dx.doi.org/10.3403/30136364U
http://dx.doi.org/10.3403/30136364U
http://www.avadocuments.com/doc/bs-en-60255-151-2009
http://www.avadocuments.com/doc/bs-en-60255-151-2009

BS EN 60255-151:2009

-2- 60255-151 © IEC:2009
CONTENTS

T SCOPE AN OB CT ... e e 6
P (] 4 ¢ F= Y YN = £ =Y g Lo 6
3 Terms and definitioNS ... e 6
4 Specification of the fUNCHION... ... e 8
g € = o= - | S 8
4.2 Input Energizing quantities / energizing quantities .............cooiii 8
4.3 Binary iNPUL SIgNals ...e i 9
4.4 FUNCHONAI TOGIC .ottt 9
4.4.1 Operating charaCteristiCS . .......oiuiiii e 9
4.4.2 Reset characteristiCs ..o 12
4.5  Binary outpul SIGNalS . ...oeuii e 16
4.5.1  Start (PICK-UP) SIGNal ..o 16
4.5.2  Operate (trip) Signal. ... 16
4.5.3 Other binary output SiIgnals.........cooiiiiiii 16
4.6 Additional influencing functions/conditions .............ccooiiiiiiiii 16
4.7  SpecCific CharaCteriStiCS . ..o 16
5 Performance SpecCifiCation .........coiiiiiiiiiii 17
5.1 Accuracy related to the characteristic quantity...............cooiii 17
5.2 Accuracy related to the operate time ... 18
5.3 Accuracy related to the reset time ..., 18
5.4  Transient PErfOrmManCe ......c.iinii i e 19
5.4.1 Transient overreach..... ... 19
5.4.2  OVErshOOt fiMe .. e 19
5.4.3 Response to time varying value of the characteristic quantity .................... 19
5.5 Current transformer reqUIr€mMeENtS........oouiii i 19
6  Functional test MethodolOgy . ... 20
G T €T =Y - | PPN 20
6.2 Determination of steady state errors related to the characteristic quantity ............. 20
6.2.1 Accuracy of setting (start) value ............ccoooiiiiiiiiii 20
6.2.2 Reset ratio determination..........coooi 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 resettime.....................cooinill 23
6.5 Determination of transient performance ... 24
B.5.1  GeNEIAl oo 24
6.5.2 Transient overreach..... ... 24
6.5.3  OVershoot time ..o 25

6.5.4 Response to time varying value of the characteristic quantity for
dependent time relays ..o 26
7 Documentation requIremMeENts . ..o e 27
T TYPE eSSt T PO e i e 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
Bl O g AP Y e 31

Documents

Document Sharing Hub

Full document details: BS EN 60255-151:2009


http://www.avadocuments.com/doc/bs-en-60255-151-2009
http://www.avadocuments.com/doc/bs-en-60255-151-2009

BS EN 60255-151:2009

60255-151 © IEC:2009 -3-
Figure 1 — Simplified protection function block diagram..............cooiiiiiii 8
Figure 2 — Overcurrent independent time characteristic ..............ccooeiii 10
Figure 3 — Undercurrent independent time characteristic ............coooiiiiiii 10
Figure 4 — Dependent time characteristic...... ..o 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 .........coooiiiii i 15
Figure 8 — Dependent time reset characteristic (alternative solution with instantaneous
reset after relay OpPeration). ... 16
Figure 9 — Voltage restrained characteristics ... 17
Figure 10 — Voltage controlled characteristiCs...........coiiiiiiiiii e 17
Figure 11 — Typical test waveform for transient overreach .............ccooooiiii 25
Figure 12 — Test WavefOrm ... e 26
Figure B.1 — Dependent reset time determination ... 30
Table 1 — Multiplier factor on operated time assigned error.............coooiiiiiiiiiiiiiiie 18
Table 2 — Multiplier factor on reset time assigned error.........c.oooiiiiiiii i, 19
Table 3 — Test points for overcurrent €lements .........cooiiiiiiiiiii e 23
Table 4 — Test points for undercurrent €lements ..o, 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
Documents

Document Sharing Hub

Full document details: BS EN 60255-151:2009


http://www.avadocuments.com/doc/bs-en-60255-151-2009
http://www.avadocuments.com/doc/bs-en-60255-151-2009

BS EN 60255-151:2009
-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 EC 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-d. General
requirements for measuring relays and protection equipment are specified in |EC 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

EC 60255-1|, Measuring relays and protection equipment — Part 1: Common requirements

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
theoretical curve of time versus characteristic quantity
curve which represents the relationship between the theoretical specified operate time and

the characteristic quantity Documents
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3.2

curves of maximum and minimum limits of the operate time

curves of the limiting errors on either side of the theoretical time versus characteristic quantity
which identify the maximum and minimum operate times corresponding to each value of the
characteristic quantity

3.3

setting value (start) of the characteristic quantity

Gs

reference value used for the definition of the theoretical curve of time versus characteristic
quantity

3.4

threshold value of the characteristic quantity

Gr

lowest value and highest value for dependent time overcurrent and undercurrent relays,
respectively, of the input quantity for which the relay is guaranteed to operate

3.5

start time

duration of the time interval between the instant when the characteristic quantity of the
measuring relay in reset condition is changed, under specified conditions, and the instant
when the start signal asserts

3.6

operate time

duration of the time interval between the instant when the characteristic quantity of the
measuring relay in reset condition is changed, under specified conditions, and the instant
when the relay operates

[IEV 447-05-05]

3.7

disengaging time

duration of the time interval between the instant a specified change is made in the value of
input energizing quantity which will cause the relay to disengage and instant it disengages

[IEV 447-05-10, modified]

3.8

reset time

duration of the time interval between the instant when the characteristic quantity of the
measuring relay in operate condition is changed, under specified conditions, and the instant
when the relay resets

[IEV 447-05-06]

3.9

overshoot time

difference between the operate time of the relay at the specified value of the input energizing
quantity and the maximum duration of the value of input energizing quantity which, when
suddenly reduced (for the overcurrent relay)/increased (for the undercurrent relay) to a
specified value below (for the overcurrent relay)/above(for the undercurrent relay) the setting
value is insufficient to cause operation

3.10

time multiplier setting

TMS

setting which describes an adjustable factor that may be provided by a relay m 3,

which is applicable to the theoretical curve of time versus characteristic quantity 'meents
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NOTE |Its purpose is to allow adjustment of the relay operating times. This adjustable TMS factor is usually
expressed in “per unit”’. The preferred reference setting of TMS for declaration of relay characteristic is 1,0.

3.1

threshold of independent time operation

Gp

value of the characteristic quantity at which the relay operate time changes from dependent
time operation to independent time operation

3.12

reset ratio

disengaging ratio

ratio between the point where the relay just ceases to start (start signal changes from ON to
OFF) and the actual start current of the element

NOTE It is usually defined as a percentage such that for an overcurrent element the reset ratio is less than 100 %
and for an undercurrent element the reset ratio is greater than 100 %.

3.13

transient overreach

measure of the effect of the d.c. component of a waveform on the start signal of the functional
element. Generally this d.c. component will result in the relay reaching further than the setting
should permit, or specifically in the terms of an overcurrent relay, starting at a value of a.c.
current below the set threshold

4 Specification of the function

4.1 General

The protection function with its inputs, outputs, measuring element, time delay characteristics
and functional logic is shown in Figure 1. The manufacturer shall provide the functional block
diagram of the specific implementation.

Functional logic

e Threshold(s) N
Start (pick-up)
Input energizing i ————7>7>77—77— > signal
quantites . | Time delay
Energizing | |
| Measuring element | quantities |
| (signal processing) T > _Z7_ I v
[ - >
| Timer(s) Operate (trip)
| signal
____________ }
Binary input The exact contents of_this functional logic area depends other binary
signals S upon the implementation. ) output signals

IEC 1705/09

Figure 1 — Simplified protection function block diagram

4.2 Input Energizing quantities / energizing quantities

The input energizing quantities are the measuring signals, e.g. currents and voltages (if

required). Their ratings and relevant standards are specified in JEC 60255-1. Input energizing

quantities can come with wires from current and voltage transformers or as a data packet over

a communication port using an appropriate communication protocol (such as |[EC 61850-9-2).
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The energizing quantities used by the protection function need not be directly the current at
the secondary side of the current transformers. Therefore, the measuring relay documentation
shall state the type of energizing quantities used by the protection function. Examples are:

e single phase current measurement;

e three phase current measurement;

e neutral current or residual current measurement;

e positive, negative or zero sequence current measurement.

The type of measurement of the energizing quantity shall be stated. Examples are:

e RMS value of the signal;

e RMS value of the fundamental component of the signal;
e RMS value of a specific harmonic component of the signal;
e peak values of the signal;

e instantaneous value of the signal.
4.3 Binary input signals

If any binary input signals (externally or internally driven) are used, their influence on the
protection function shall be clearly described on the functional logic diagram. Additional
textual description may also be provided if this can further clarify the functionality of the input
signals and their intended usage.

4.4  Functional logic
4.41 Operating characteristics
4411 General

The relationship between operate time and characteristic quantity can be expressed by means
of a characteristic curve. The shape of this curve shall be declared by the manufacturer by an
equation (preferred) or by graphical means.

This standard specifies two types of characteristics:

e independent time characteristic (i.e. definite time delay);
e dependent time characteristic (i.e. inverse time delay).
The time characteristic defines the operate time which is the duration between the instant

when the input energizing quantity crosses the setting value (Gg) and the instant when the
relay operates.

4.4.1.2 Independent time characteristic

Independent time characteristic is defined in terms of the setting value of the characteristic
quantity Gg and the operate time t,,. When no intentional time delay is used, then the
independent time relay is denoted as an instantaneous relay.

For overcurrent relays, #(G) = t,
presented in Figure 2.

p When G > Gg. The independent time characteristic is
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