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Part 22: Electrical disturbance tests for measuring relays

Section 4: Fast transient disturbance test
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ELECTRICAL RELAYS

Part 22: Electrical disturbance tests for measuring relays
and protection equipment

Section 4: Fast transient disturbance test

1 Scope and object

This section of IEC 255-22 is based on IEC 801-4 and refers to that publication where

applicable:

This slection specifies general requirements for fast transient disturbafix of) static

measyring relays and protection equipment with or without output conta

The object of the test is to confirm that the equipment under test will>agt ate when

energized and subjected to fast transients such as those Originating from\interfruption
inductjve loads, relay contact bounce, etc. The requirements iCa
and protection equipment in new condition.

The tegst specified in this section is a typeé

NOTE - The test may also, where appropriate, 2 {s chanical relays, for example hiigh

speed or high sensitivity electromechanical refays.

The object of this section jg

— |detinitions of term

— |standard test se
— |test condit ;

2 Nor

The following<\normativé documents contain provisions which, through reference
this text, constitute

in

provisions of this section of IEC 255-22. At the time of publication,

the editions’ indicated were valid. All normative documents are subject to revision, gnd

partiep t0“agreements based on this section of IEC 255-22 are encouraged to investig

hte

the possibility of applying the most recent editions of the normative documents indicated

below. Members of IEC and ISO maintain registers of currently valid Internatio
Standards.

IEC 50: International Electrotechnical Vocabulary (IEV).
IEC 255-6: 1988, Electrical relays — Part 6: Measuring relays and protection equipment.

nal

IEC 801-4: 1988, Electromagnetic compatibility for industrial-process measurement and

control equipment — Part 4: Electrical fast transient/burst requirements.
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3 Definitions

For definitions of general terms, reference should be made to the International
Electrotechnical Vocabulary (IEV)[IEC 50]. For special terms used, reference is made to
clause 4 of IEC 801-4.

4 Fast transient disturbance test

4.1 Test severity classes

To cover different environmental conditions, this section of IEC 255-22 includes different
severity classes.

General guidance for the selection of a severity class is given in anfex B

The test severity class shall be chosen from the following table. i e spverity is
bxpressed as the open circuit output voltage of the test generatay.

\>

Class I is the prefe Cl i r normal

A relay or
and output © i

ent input

@.3
The application_of the fast transient test voltage to the equipment under [test via
coupling/de ing networks, as defined in 6.2 of IEC 801-4, is the preferred tesf method.

The'\test voltage shall be applied in common mode to all input and output cjrcuits of
the relay or protection equipment, unless otherwise specified by the manufacturer| (see 4.4
below).

4.4 Capacitive coupling clamp

For the application of the fast transient test voltage to circuits where a direct connection to
the terminals is not possible, or where the insertion of a coupling/decoupling network itself
would upset the operation of the equipment under test, a capacitive coupling clamp, as
defined in 6.3 of IEC 801-4, shall be used.

NOTE - An example of such an application is where the fast transient test voltage would be applied to a
connection between separate units belonging to the same protection equipment or system.
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4.5

Test procedure

The test shall be carried out with the equipment under the reference conditions stated in
the applicable standard (e.g. IEC 255-6).

The tests shall be carried out with the following values of energizing quantities (auxiliary
and input) and loading applied to the appropriate circuits (for examples, see annex A):

auxiliary energizing quantity(ies): rated value(s);
input energizing quantity(ies): value(s) equal to the operating value adjusted b

oth

abc\ln and halow by an amaunt acial a0 tha Alaimad variatinn Aiia ta tha dictirihha ce
V-o—aH oWy H—a oot e Quad it e oo o h—adoo0—Heo—aistaribanC

vol

The e

age, or rated values where appropriate (e.g. frequency relays);

output circuit loading: circuit characteristics as specified by thé

shall e consistent with the manufacturer’'s recommended{procedurs

shall be tested in its case. When there are no reco

turer,

A gro

be co

The ejquipment
means of at least™0/1

tures

Cable

all parts to be earthed shall be earthed with coy

chall be at lea

distance of at leas 0;

For relays-with an operating time greater than 1 min, it is recommended that the tes

carrie

Ca-
ast
he
nd

it| by

irguit

is
the

disturbing signal may be extended by agreement between the manufacturer and the user
to cover the minimum time.

The variations due to fast transient tests shall be declared by the manufacturer.

451

An ex

Application of fast transient test voltage via coupling/decoupling network

ample of the test set-up for a rack-mounted relay is shown in figure 1.
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The length of leads between the fast transient generator and the coupling/decoupling
network should be as short as possible; the use of a single assembly for the generator and
coupling/decoupling network is preferred. The leads to the relay under test should be no
longer than 1 m.

Apart from the circuit under test, all other circuits shall be arranged to provide a high
impedance path to earth for the fast transient. This may be provided by open circuits
(where the circuit is not subject to supply or monitoring) or leads longer than 2 m. Where
necessary for the supply or monitoring equipment, decoupling circuits may be added in the
leads, connected as shown in figure 1.

he circuit under test shall be connected, using/the 3 bthod  of
ermination and connections recommended by the he cable between the
apacitive coupling clamp and the equipment m. The
able shall extend at least 10 m (or the maxi ) itted by the manufacturer if
ess than 10 m) from the clamp. Excess ableshio iled, infaining a
distance of at least 0,1 m from
Circuits other than thecircuit undg

1.6 Criteri

When the @ : elow the
pperating valué ic quantity for maxumum measurmg relays (gbove for
Minimum mg bance.

quantity is set at a value equal to the claimed variation above the
ye~of the characteristic quantity for maximum measuring relays (below for
asuring relays), the relay shall comply with the declared performang¢e speci-
halt not disengage during the period of disturbance.

Minimum-m
icationand

ransient false information given by indicating devices on the equipment under test, such
as LEDs, flags, etc., shall be tolerated.

After the tests, the relay or equipment shall still comply with the relevant performance
specitication.

In addition, for static relays without output contacts, the effectively non-conducting output
current (off-state current) in the output circuit shall not exceed the value declared by the
manufacturer when measured at 110 % of the rated voitage for that circuit. However,
depending on the nature of the output circuits, the manufacturer may declare other criteria
which adequately identify changes in the output due to the tests.
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Annex A
(normative)

Examples of relay settings and values of input energizing
quantities that should determine the operate and
non-operate conditions during the
fast transient disturbance test

The objective of this test is to confirm that the equipment under test will not maloperate

when ¢nergized and subjected to fast transient disturbances.

The following examples indicate the method which should be adopts

device

The te

ing t

5t values are declared by the manufacturer.

A.1 Independent time overcurrent relay

AtA

A12

The fo

A.1.2.1

Relay specification

Rated current:
Current setting range:

| imiting continuous withstand
current:

Time setting range:

Claimed variatio

transient of set current

and time delay should be chosen for the relay:

5A
0,3s

Energize the relay with a current having a value equal to the actual operati

value

'nlnne a _cantidy nnrrz\nnnnd ina-da - thao atairmad sraria dinn Al $ho tacd sialéasas o

ne

T l., UG opUTUTRg U i vigimou vy anmauaoTs l‘\'.l'll, G (UOU VUILG&U 123

check that the relay does not operate during the test.

A.1.2.2 Energize the relay with a current having a value equal to the actual operating
value plus a quantity corresponding to the claimed variation. Apply the test voltage and
check that the relay does not disengage during the test.

A.1.2.3 Energize the relay with a current equal to a specified value lower than the oper-
ating value. Apply the test voltage. Check that the relay operates after set time delay dur-
ing the test, when the current is increased from one specified value to another specified
value higher than the operating value.
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A.2 Instantaneous undervoltage relay

A.2.1 Relay specification

— Rated voltage:
— Setting range:

— Limited continuous withstand
voltage:

- Claimed variation due to fast
transient disturbance:

14 -

100V
50-100V

120 V

10 % of set voltage

255-22-4 © IEC

Al.2.2 Test procedure

—

< T

he following voltage setting should be chosen for the relay:

-~ Voltage:

2.2.1

Time deldy setting range:

Energize the relay with a voltage having
alue plus a quantity corresponding to the claim

100 V

5A

10 A

130V
5-20Q
0,3-3s

al(to the actual operating
e test voltage and

berating
hge and

- Claimed variation due to fast
transient disturbance:

A.3.2 Test procedure

15 % of set impedance

The following settings for impedance and time delay should be chosen for the relay:

- Impedance:
— Time delay:

20 Q
0,3s
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A.3.2.1 Energize the relay with a current of 5 A and a voltage with a specified power
factor that results in an impedance value equal to the actual operating value plus a
quantity corresponding to the claimed variation. Apply the test voltage and check that the
relay does not operate during the test.

A.3.2.2 Energize the relay with a current of 5 A and a voltage with a specified power
factor that resuits in an impedance value equal to the actual operating value minus a
quantity corresponding to the claimed variation. Apply the test voltage and check that the
relay does not disengage during the test.

A.3.2.3 Energize the relay with a current of 5 A and a voltage with a specified power
factor UNS i a specified impedance valué higher than the operating_value. Apply
the test voltage.

Check that the relay operates after the set time delay during the te \ 3 'ZJng
voitagp is decreased to a value that results in a specified impedanc s thar the

operating value.
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